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WD 2005/ 115392 PCT/U82005/016318
3-(4- HETEROARYLCY CYCLCPENFANECARBOXAM DE
S 5 AS MODULATORS % RECEPTO?S FI ELD OF THE
5%@}“%3 10 The pr |nvent|on rel ates t
onpoun s t hat nndulate‘?ﬁe activity of che
receptors such as CCR2. In sone enbodi nents, the
conmpounds are selective fo conpounds can
be used, for exanple, tot mﬂmmml‘wmmmL associ at ed
wi t h chenoki ne receptor expressi on or activity such
as inflammatory diseases, met ab6l'f'c di seases with

associ at ed character St tio
s e TRRE B VT Al P R AR B s
The nigr asnmmmnbmmmdmammmnm bl ood
vessels into diseased tissues is involved in the
initiation of normal disease-fighting inflamatory
responses. The process, also known as |eukocyte
recruitnent, is also related to the onset and
progression of 20 inflammatory and autoi nmune
' INVIEN I ting pathol ogy of these diseases
PjElgéﬁﬁsggﬁlpﬂon{¥ﬁguattack of the body's inmmune system
déftermsesntonveioarelates Yo eomprsinds thetsmedulate fecantigitn gf yhemokine
revent i n ki . .
recepfors su 5 a ?g:%%egn ?Jﬁrgg *P(%lrhﬁ%g}{{%??/é/ éo&aﬂé)gg(gs;ﬂré Qa%ttlk\)%?c?r CCCR2. The
compduﬁctsa&a beaustd)i forraxwenplé, se awat disedsesaangeiatadowlthl chenakine receptor

ef.f.ecti roach to therape
expreRH o Y G Suchees RSRILY deeET o BRRoS diseaigorifh gssociated
chara@®libtscslof dflagn@atioAMaIMed disBaseéLaddWanderi NMMune responses
i ncl ude nonocytes, |ynphocytes, neutrophils,
eosi nophils, natural killer cells, mast cells and

BACREGSROUNIFOF THRONVENPRIN onocytes and | ynphocyt es
are the | eukocyte classes that initiate, coordinate,

arhermigratien and freesmot off drukagyvstfenmy blogd yevsslsdnto slizgased tissues is
mvolpécp ﬁl‘ﬁxgemgx tibd! Sgﬁ x‘f'r?all |d§Se£sE: HphtiRd i latddhtde) L HIARE OFHe process,
tes Is esira ynp ocytes attract nonocytes to
also tkhewtl i ass leukanytee secng@nqnm ishalse gélpted t t’pv@pyowt gnd progression of
S C
mﬂa.lP E}Q%%cg g&tbm%l?lher ?é%g&u ';I?L: ?%sfuﬁg r&ﬂol&fgr Fsgecgye%es derives
from| thné i attaclataf onhe ofodlys einimpumsh systeime slefkngs oon npmetyb'e gormeal tissues.

o R R B PR ER e PR e A T
diseadd, Sse@aleslici disdase] Cautditimuae eliseade hridrtdneer Muldr bee antpldy ckeffective
arthrltls chronic.contact dernmatitis, asthm,

approagh 1 therapeutic ANEYARHGY: ons. i nf | ammat ory bowel di sease,

| Upnesdifferé it @k oRukB8Rd delis aﬁga@(ﬁq—\/olli%a(?@&lﬁﬂeﬁ??&&une responses
| upus erythematosus, nultiple, sclerosi

include mopeREdse yEYIhacytEs awt@gh%s eQsiaphily aéﬁugal killgr 6¢ik% At cells and
r

oM TBIEN il B8R IS CERBRERI o 0 Kepe LT i,

coordingte,zanid gugintam, cheenje nréhmnmrs Fespghssreand | borkpes pf thesescells from

enteﬁ/n S&H%xh%'a%?? 5it, %Q%% utabl% Lﬁﬂblﬁ(ﬁ?@e?gnraﬁ 11119195@{& to the tissue sites,

1 on graft-vers | Sease.
Wthh collectlvely with lymphocytes, are responsible for most of the actual tissue damage

ﬁﬁgyuszoosﬂn6318

that occurs in inflammatory disease. Infiltration of the lymphocytes and/or monocytes is
known to lead to a wide range of chronic, autoimmune diseases, and also organ transplant
rejection. These diseases include, but are not limited to, rheumatoid arthritis, chronic contact

dermatitis, asthma, hyperallergic conditions, inflammatory bowel disease, lupus, systemic
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5 The process by which | eukocytes | eave the
bl oodstream accunul ate at inflamatory sites, and
start disease is believed to have at |east three steps

Wbk f3gese been described as (1) rolling, (8¢T/US2005016318
actlvatlon/flrn1adhe3|on and (3) transendot hel i al

m gration [ Springer, Nat ure 346:425-433
lupug POGhAMAtoG BIWHEP “aﬁ%leISE}P’l hfb@rpsclqsesrw, PS9rigY - Breeidosigo idiopathic
puln{%ﬂﬁt‘gt}%’romﬁgcr@la’t yQﬁltis B End r%%?e@dlseas:@ e FRMPhigus
I at e ecu ar |evel

vulgaris nBatfeliaeiousnP. re@arémq;‘o.gs) @lmnmlommldm ‘f’dé@lélf!iﬂ@ﬂr, Shepatitis,
dlaba Eg%gmev\ﬁ%ﬁ aWe?%ﬁ%%gstk&Jégse chenpattract ant

secr by cells at the site of
ap'ﬂ)‘bﬁ protesd dbsra’@ﬂclﬂkukdcyfee tdaivethe HRentiefpdany, abéundilatg at inflammatory

snest ﬁr@ ya gi‘F%ﬁ lilsk ﬁ%{ ge:cﬁ oellgar\]/g {z}gf B}eggt‘ggsd Uv 1Sc \ﬁave geen c{escnbed as
1) rbnﬁhgsaq Qeivagibi/Bii agheidnCdhd () Hardefditietial ldlg‘rﬂiﬁne[Spnnger T. A,
g ation of the cells toward the sourc§E§{ é her, E. C.,
Natuse, d38543 - 4331 89 EW’GR‘Fer?é‘d Sprngerehet Sx81%8 8 418k )nButcher,
en( kﬁﬁ*&fﬁcvdﬁ kol 'i'Eat’[thE agdaid /séist sV Aelifagbd RC QY Mol@&huf® level by

known as i nes, also khnown as intercrines and
cher@aswywlbkme@rs AFhempatifagtapt ceptars| emmike Sifgce of leukocytes bind

cheﬂlgm%%gqgioﬁ{?%aﬂhﬁ(ﬁt Xrgresgéﬂrefg? Jga&glg Fat tﬂé sﬁ@g?‘égga?{né damage or
mfe@foncabdeptos lbmdmgsacnmtm}ghlagem lnmmytmgdhes@mnmmﬂthcsadhesnon
hi | O I I
54 0, AR g ASE oy SR UL mE o
cellsabward thmsfdummmtlmcylemoatescta(m eytnleme;d in Luster, New Eng.
338, 436- 445 199

3oL assdins e Sl B o yina o8 R g o

cherhéknggpﬁﬁbﬂdnUWnJas idter@inedfland SIS\I'&kaP@Vare |alT§ﬁ’dﬁp|0f inflammatory/
9:617-648 (1991); Schall and Bacon, 51
immupermedilatorygrolgsptidgAgctprsed Aol e%gg @ﬁeeﬁh% 15 fpa thatyare peleased by a

wid@ D&Y cdlBTRUELAs madoptAges] ?rﬁ)nf)é}gcgﬂ):osugﬁﬁﬂp lﬁbﬁtﬂ‘fphhs@\\/IEiibroblasts

the ability to stinulate directed cell mgration,
vascpkaoc@rsi@thzﬁ@lmeléss epitbelinl asalls, smeetorusds oElsc apd b@ast cells, at

mﬂagrLrRé{QxagsuE{‘ ErQvit W m&rer N&f eal |1 9ed., WQ%-@@S Y988} &d Rollins,

amno term na st el ne TESI UES are
Bloady,H08938 1 9T))adsot cl(emkmahhavy)bemdeggpi@dam Eup¢nhcignd. J. et al,

Annunt{ ﬁﬁﬁ&o 617 Es@ﬂ]ﬂ@é% %ﬂeﬁf&nﬁhﬁ{ﬁ eégﬁl?g@gxhﬁslﬁ 6:865-

e organt zati
873 g E994); diagglogl)an M.t end AdWW Hﬂmmobaﬁih?@é?ﬁé( 16P4)s Chemokines have

the %ﬁ]ﬁ&g& iﬁ{i]rggla{egcg%g@él lc¥l|1] iﬁ%\g@ %&ﬁgﬁ%? lgrlgownsaﬁc emot%.xxs Chemokines
can b3t @olysedKinfo $wq Inhajd) subfanilieqBasdd an twhedier rthe 3@0 amino terminal

cysiBog o5y 1 bmmeibefiadiepons EC TmEot amreed b e feif (CXC

famﬂ'ﬁu'ﬂié%@ lgiffeSerRBcofrel AP e toRSanizahieH 6AEe titesubfamilies into separate
enoki nes, such as RANTES, MP-la, MP-1(3, the

gengreleery Withiesesh genei dusiprohe chemakines typicalliyyshow sgguence similarities
tvM;E 2§ to 60%. M@Ftﬁcb cRAROKIRSE, &eh ﬁé(inib?leﬁklﬁsa(m&,v%ut%&ll activating

chenot acti c among ot her cell types,
proteig?s/(NAF3D2 an:TY“%E@OS/MWQ&&“W%pH‘&g’éS prptein  (MGSA) are

cheﬂgétglguﬁﬁﬁﬁﬁ%ﬁcﬁ%h@@m % rd Tqﬁﬁﬁﬁdcwe vﬁﬁtéﬁ the??@ chemokines, such

ere al'so exl st I nes
as sznmw wuphmmym h@nqthicpraleioh BYIER} 1ndEJE-2, MCP-3,

P R S e oy o LB W oo o,



10

15

20

25

30

MCP-1 (al so known as MCAF (abbreviation for nmacrophage
chenotactic and 5 activating factor) or JE) is a CC
chenoki ne produced by nonocyt es/ macr ophages, snooth

w@&lﬁﬁ/ﬁsﬁﬁl I's, fibrobl asts, and vascul ar endg%&%gz%sm 6318

s and causes cell mgration and cell esl on
nmonocytes (see for exanple Valente, A J., et al.
macr&phagése i lgm pyocy 9,88 sin@phils Ademdritic mmsmmasrmhilK.T,he@tM@I exjst the

chem%kin%ﬂ&rﬁg/ﬁoétédﬁnl gr}npixgt%bmig Sémotthtrs hﬁhrﬁ"é%g;s% jang é{r&g?l!(ine (a
CXXRO¢hembRink) thétcdachot &1l intoldBRer of #B8majB8bcheBidBiBE sRdhrhilies,

B. J. Bl 91, .
|M<]3831 (qlm?]thqg{vn aslg/gé) F 1é re\zlatgcgn f%i;gtécro‘}])ka e} leeYndé?c%tc and
activating! fAbBHBr-JE) 19LR46C ll&%iokﬁlz:zﬂrbduo@’&%?fxﬂonBchyth@yﬁ@SS smooth

see for exanple Ca

muscigcgdls ggqoblagsmndl‘g@gfulargqido@s@)cellsr ap@l Rtiet %Igglgrgt&l and cell

dh J B S ahple \Palem@tA 3l et al;ASEBehistryl PSE, 28.4162;
ey SSﬁand&ﬁakﬁral Ki |l er cel isee for exa rIy 3

Matsum@,clﬁept alp J, Exp. Mgdl., 198, lﬁ 8l Yoshimyg, Tw@ al. gh Jmmunol.,
1989%43%@%6‘110%5 €4 2l al, Pﬁzﬁ Natl: Aé AMI0US A ; 198895, 3798 Rollins, B.

Wel'T” “as ating Mistanine rel ease b by
J, etlah,s&lphdl@9(,s7§elﬂci>n Jier@npl & a Janhrmmnol ,d09%1148, 723Vaedi, K., et

al., ] rﬁ’n?&{%ddﬁggﬁsz%%%%%@@lﬁ ughfocy% (,s&e{orgf(grf?ﬁle jl.al]r&/Ip.W., et

al., PhRdN,atll&&ﬂ Sdi76S A48T, 91,3642 Ttlymphoclgieg isee fprexsmplsiosfscher,

R R R T TR

al., Jt hQha@tul., 19969@56, IO Allavena,i M, éthﬂ% Eot. U Entmtim)l Qri994, 24, 3233), as
well g%%%a;;%ﬁgtag%nq_@gasesbasw%uﬂ otr QSE;Q%E ros#efﬂ( eeJ Clin.

lnvesTh'I@fo89V@§CBlsa|1&f S, C12981,, Jléx 3&&1 ﬂé@hey& 1M1, thha P, etal.,
HUm Pathol ., 1993, %34 Yl 'a- Hert t ual a

J. E>@t Med.. 1992,dd5, 4691 In addisign, 1seb expyession1fMCPdghas @Qrsszeported in
dlsea lk«ﬁ@re & u{ﬁ‘ul’ahgn of! m&ocwmfophaéeggﬂd/oﬁ& ce]ﬁzn%) thought to be

eunat ol arthritis see for exarrp e A
1mpoatlant in ghe i@itiation ¢rrpregressioniafdiseasgy suctygs: atl;q@;;n@gqq;s (sep for @tample
Haye%I I IYI ett %[,i k}tg@gﬁp r'i'hromggggsc 1 ?ol égg 1F§0*§b S?zncegg M.. et al.,

r It
Humf Bath@lS 189324, éBWla-é‘IertMa]a §t, endl,, Pr(L(abIatll szebﬁm U§995991 88,

52527§'fl 4@ ulg\ﬁl gaClll'll_ Ihveg{ fq% 8%2 g?@yrh:en 'a.tondil msg%’e for example

Kochl %0)E., Bte:ﬂhrJop?alhhmv(:ﬂeG992:;r90$>7a2|;'pAbathhlI Bh et alpy. Artiatitis Rheum.,

19938136&|76]2 globlﬁ%)akg:g ctérﬂmClm 1 gglméémoll% )l%ggﬁrr}a?gp{dfsy(see for

exa gléoneﬁd M., &LHI nEﬁlﬁ'Ivae‘étarl@% dossc; egR, Toht zﬂXKIiﬂHe? Int 1996, 49,
| nter naI Medi ci % 1997,

et
761; g};gl}a){doag.t I’ﬁ?ﬂl (géﬂ@ey bt}-( é%%WIl liéa,rqlqﬁ)grop y (s¢¢ fgq examj)le Saitoh,

A., ek QIV e.lstlmsgaba‘urﬁf 9@98 Q e YokWhOIH ret 1399.17 ,LeZkoc2§4ol 1998, 63,
éphene, T. H Respir. Crit Med. ,
493),1ggmongxgeﬁbmqupulg@gga sapgoi sxs (sge ggr exam,ﬂe §ug1y@gap|¥ et al.,

Inten?ﬁ lﬂ/len?@ e, ?99‘9' ﬁ%ﬁhastﬂrga ((:élaél%br ef%j'rlnﬁlé K afina, SO 84t0%1 9. Invest.

or exanb nus
Allergel Binmimmahol,, 1199987 B43; Smhenepé"oﬁ adins J. Respir. fGgit. Care Med.,,

199#3@2?5?70?&%% R et B, ’éknrﬁ;lt grs);m éell E\f‘o‘{géléle a@gﬁ{fﬁg@é‘?h%mumplc

scleresia(spé dorGrxianmmpie Mcmnus €L, ezllal J.Neura@moomol. Bl 998, 36,189,6psoriasis

BT DI T e—

bowed Wiscasyy e rfoit Ekzﬁn;{lé@uﬁxﬁ[ Mex@net al., J. Leukoc. Biol., 1996, 59, 804;
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Seino, Y., et al., Cytokine, 1995, 7, 301),
endonetriosis (see for exanple Jolicoeur, C, et at.,
Am J. Pathol., 1998, 152, 125), intraperitonea

“ﬁggﬁgtggn(see for exanpl e Zeynel oglu, H. B., pcelys#osnicsis
Human Reproduction, 1998, 13, 1194), congestive heart

failure (see for exanple 5 Aurust, P., et a
Renﬁkec,uHaQ 08, allmtro@frqrolpg369995c AP, miyoearditis Siegsfer example

sonk 5l B SR AL oy ool s P ERBBk . v,

Am.Uabithdl,, 1998, 162, EXS),, intrdperitondal atlimsiond$ee, foﬂ_@@ﬁl,plﬂqyneloglu H. B,

et aéfﬁ?f)ngp @e\&?@%({rbl 1§S§l 1g§(7151§§)4fc%g}$% 1v faggugés (%éle foF example

AurtsP. eétaﬂpt'ﬂcﬁaldﬁpm 97,0136), chlehlcaiver dikeuke (see forl elxample Marra,

F. hockmeb et 19 AT TS i e B AR, e,

Eur. LN GhARAMT, I1<99¢fi7e<2f484)n1<§wami diS88E (see Bbr éxiaﬂ.wéawbhg M, etal, J.
arthritis (see for exanple Schi mmer

Rhegmatphmtﬁi?al. 4,11 ¥Dgand 1 Bpsis {seeefor S{E*H‘PIPl%rSalkDWSISI C J‘\ et al, Infect,

L

mhlbmrplffgct}(ar @@lgrapmth] cffqutm atmmal Jnodgbuqxtbﬁneulgptg;d arthrijig A(see for

exam%le Sié:g']ﬂ]rg{n RP QI\;E’ dét al, 1g Sﬁ:ﬂm%@)g ?%k ASIGO gﬁimep DMI 1 8teukoc.

Biol5ASBS 6B, 3591;92m¢a H) et b, LPadpl., IThIRR, (leﬁenﬂuhrples@nmue(sec for

exa.rEG‘()jEé%lg;?ds, &(_Q/ét al,, J a]:,.%ﬂ%lBlO ,1@8% 8’2156§Jr? 4\%5%;}]1% (see ?or ‘example

Lloﬁf, kenos el 4, GSEﬁp (Me@ 997, e8I E Wadaydh, etlal., BASEBt]., 1996, 10,

CGrc at on 3, 88 =, 1-37 d
A I T T E I L e
N. Wt J Ammund 19b7, B3, 19ds), atﬂe?&@ler&sﬁ&see&ééséxan@’é GuaAdn L. A, et al.,

pertenS|on (see for exanp .
Circufgjon,| 19935%8 (suprlgg!-37, dféami wp&ﬁ&pprﬁfrrsgaétm(mnfgapxample Rand,

M. Edfb@%l Oﬁn’( Se @ath%f ey MUE, @ﬁ) Z&MB@B&Q’% %perkénsﬂgn (s& for example

t
Kmpleqsﬁ ok ah,rhaé?gbh’ﬁgt» 18?%/ ggg%’l), and/mamwmm) ad*wa@n l(ﬁ@é for example
Zey?éBé f%opgf 'é?% t;ﬁn .f]?jl}gkx @;&EEHN G588, 1y 39 tm&g@é%@ %lgomst of

MCR, |M@B-1§t U6); bas been MR- mpcteefdu t9| lahnbltmrdaetlhawdlc mnmmmodel (see

Gor\gps &’l (NEE pL,Lt}ed eﬁ%ﬁf“w% 13f 1? Jas@%ﬁ g)é{uﬁ/leé?& gg{a%&% mice have

showf) that GICPl.is essentid] .for thdcyteﬁeéliutm&.lﬁga vivd, (s&7by,. B28t al., J. Exp.

MedolsBE, (0005 G Lo fran MAEREL Y588 B3251 1 vest arn

SO@Hedri€ Dbsthictivé pil@hodad di¥asa (@m’g))eﬁlﬁks)/ amdfg | thé)éndsh common
Iungefunctlon only partly reverS|bIe

causss of deashiin Wegterngiagistics. D Bptiined v %F%‘g“eﬁfz%‘ve ihiuggfinction,

onl)’ HakB Y driblel Byt %n@ﬂd’dﬁ%ﬁ d?ﬁ%sal @OPDI i NRhrablefit R By chronic
fromthat seen in asthma, involving increased nunbers

inflaspmatéam inofiei disvayseerr dpendigthgt diffoes frpme that seeng Hy pyhmaggigvolving
mcrga%gél %u}n%er{sh(ﬁ” r%gxtr%t)lﬁ%%a\éﬁgh%ta Ql PleefO /0 it %ellsh in the

vascul ar snoo muscC I nes assoc:| at ed
airv@PPMllsr elvbelhi eorapartmeentsy) @hd (esculamsmopédemossles  {Catakines associated

i FR SR R P Sl 00

ganinml, mt:rkmkmt(ﬂn) f beta, WEAR-11-8 adMERdefCRRisskrowpgo bt ageceptor for
CCR2, i ' [ d '
M oind Fecsto 1o Bl s MEPD ara “CBRE h W hemSacfly and
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inflammation directly or via macrophages. Thus,
antagoni sts of CCR2 are an attractive approach to
therapeutlc treatment of COPD (De Boer, W [|., Chest,
002, 121, 209S-218S). The literature indic
Weﬁg‘}%‘l{ﬁ%s such as MCP-1 and MP-1 a attracallcel%51290%}016318
nonocytes and | ynphocytes to di sease sites and nedi ate
inflarfififidn igdctlyadr @i rﬂﬁﬁoﬁﬁﬁgés arh@s,t &reamhists &f CCR2eare an attractive

appronh fnearaRUEC B eS A IhRegee b Ghesh 2B 2 BEs 3ht

| iR haeyh&e mﬁléﬁﬂgs %atakﬂﬁﬁ&éﬁés%&ﬁ' g5 MCphetwRs MIP-1a attract
restenosis, rheumatoid arthritis, psoriasis, asthma,

monogyteamt lympheytestd disease pitasiand snediseqthein peitvatjon and ths @ dought
scl r:
to beﬁgl atelit 1%%'019&8 {Sﬁgt;ﬂg ééﬁ dgt'é(?g ?)F‘dé?eg%lﬁ?(gﬁ@gﬁg{géans%g?@Spaltséatsé§deep.ly
mvolemgpmepmytm and clgmgbecmtase setaras faﬂletqsclerosiw rdadbetes, restenosis,
cereb

cheurR e BT s LRERbY L Bty pPG AR Bogat), multive
scler(ﬂls H;ulmelﬁarﬁil ﬁbroﬁm nﬂyocark{ltdnmﬁpatiﬂss p,andr@eﬁ&,s, 311:00[!1065 Crohn's

dlseag_eggg)doxylemé)gxi COEﬁﬁﬁPYe l]_e,art nglllulgr vd% rlngr}l %')'Ylgn aer%rlaln rrgfarctlon

neurdph®§; KawdiRi dik8ase 12dd sdpaids@sofdr, exBan Rowh, Bl H., dtrdndsm. J.
Reui osci . 1998, 21. 154 MacDer no

Kidngyh Diant?iB oty [ eaddoys; Gegstls Cuggpin. Iﬁephr@ﬂﬁyp"f@nsl’?}tg% 7,281;

Cont '@F@PK! nsﬁergy Qﬁ*d h@thﬁﬁqurbé ;f 099N b - BYr Ra@sahmqenuores al., Trends
bel’'ongi n

g y of G rote| n- cou
Neur@ﬁ@\/elrﬁ%r hslﬁénMﬁalﬁmnﬁr R-» ﬁ?@taé‘i‘fﬂ?ém{'?t@‘\'}’llg‘%ﬁfd Digpases, 1998, 4,
54). Hor uk, Tr ends Pharm Sci., 15, 159-165 (1994)) which
are termed "chenoki ne receptors.” On binding their
c dfrathemokingslriu o srseifio iceiraunfase epsepioss balengintuiedhe fpmily of G-
[ lul ar_ si t.
o 58 b S Pl PR U s TSRS E DAL TR
Sci., 1 5,pii59- 165 ¢ I ¥@$)ewhioh mttemmdl"bhdnmkirma‘empmn 20n binding thelr cognate
ean G5 GRS URBRES: MnEEl b PE g BEAERE hocincd imer
G proRpkArighiahi O, andstg PhanRbpadsesOfa rapidl intreggeaihi 1mtace(Bellaesalcnum
encaodi n recept ors of specifjc chenoki.ne lhavcﬁg tecul
concigIigHieR CTAPRFSif U SRIRSwACreEH STROSE (o CEIBT &ShEPER Grolecules

degrduRLiBh,Ang PHARdn DE¥AmigraRTENDr ane receptors present
on various | eukocyte populations. So far, at |ea

si GerexencorigoReeRioTs 6F pseibicshemslents kexeReyn clfgpdo Bt known

R e

leukaeptd OXORAONSVEP-fara af lsagy six G¥RFhempkizCreepipy (EXRR1-GXER6) and

nine g{'eg:c moi(l%e ax‘eée*:%%n&oqlﬂr C%ﬁ%@&l% teb {deﬁﬁﬁ&f ?BP@xample

or exa Sci ence 19
IL-8 &53ligahd T&- (])2‘8&1 addICKER2PMIRMI ¢ ie4 ligdnd, foxSéCEhaEd CeBg, and MCP-

1is %ﬁ80- ]izsgt&hﬁoat@ﬁ’%(ﬁUE?hob%férwce: slee'&%ggeémg |’ ﬁg&ﬁ ﬁ,?% et al.,

Smer;le@%m k3, 2?‘{8212%0 184715@1, ggrrae%nzs(:nsri%%%f ,akgo-1Bsnaers, K. et
al, cg@,nltggﬁ,,pr 41@425 e(ghaéq,l FIfi2 jgmcnhlp ohcad: é?‘oHﬁéall”“ 91, 2752-

2756(:'%3?515}’ 31%951 %7&hexﬂ6é%h $494, Bawun., 1@4 éoz &3156 1162;
Bi ol . 0, 19495- 19500

Comhadicrel af 1l Tioe dowam aftHighotisgagienisn, 19503 05690 116494, Power,
C. Ag/ggeﬁ é iBt. c'}(kr-ﬁ 4@@5“9‘70 ROYb L6900, $IHROAOVOLY al., HShemistry, 1996,

35, 3362-3367; Murphy P. M Annual Review of Immunology, 1994, 12, 592-633). It has




10

15

20

25

30

WD 2005/ 115392 PCT/ US2005/ 016318 been reported that
lung i nflammti on and granuroma formation are
suppressed in CCR1- deficient mce (see Gao, J.-L., et

w@*zoosnllssd%xP Med., 1997, 185, 1959; Gerard, fer/uSioosn1e3is
a din. Invest 1997, 100, 2022), andthat

recruitnment of nacr ophages and for rmtl on of
beenarehartedsthrtc g inflaremptinn adcgrapema; fameatind afe SYRAressgd in CCRI1-

deﬁcr%ﬁﬁu{f(gge ﬁw iyng, etLal J. gxlpalb[ed N%U'i@s 19% Gerard; 3@Afet al,, J. Clin.

Pr oc. Acad. Sci .,
InvestSA] 99179 91100, 92Q22),2@5c3 thmu r¢dmaitraent Tof x@qcropgp,ges gnd |:_fggnatlon of

atherlo?lgerb%lg' %%Tgél%?r@aisgérr?éggg% ﬁ&%{ s@é B@l'm L‘] et@l. 'ﬂature 1998,

I ne rec ptors ar e
394, aspsd(may\w as, etak emequatlsAéanlr Sw rUs'aA 8A97, P4 BAGBnifurihara, T., et

raI h as X [
al, J M%&tl%?iz g?r B}lﬁl oﬁoré% to‘fqé?n ¥ cif%:‘);étsﬁggg}; %6 ? s
cl aréhekifd eqeeptofs dré alsulkha\bvnlas fcoreceprdre fonhvied entry leadlng to viral
. a,ntiretroviral t her utic agents are desig
infeq}jop SReh 28, fATSEIGMPIFn H?‘gh%ftﬁ?ttﬂnua’sﬁvmafm%ﬁfap‘b% R hoprdcessing
are thé E’lﬁi‘éxcvdté}ﬁlof ﬁﬂ:t\"lbél fifal c%cl@ W@hsa%tlrétﬁefrﬁ theérapeufié 8gdntsyaré Gesigned
agent to which as not been able to acquire

to blogk;| Althaweh may |npw;sl|negs thay argbeligired o plork mﬂep%hpl&ww’ée there
is c#ﬁgﬁ’%g(z Ig%etnp SCRIEH AiTe-10R8 ngte&%B bble ¢ X&ﬁxﬁé }éélsuﬂ@é l\th‘ﬂﬁﬂl% rounds

resi st ance. nbi nati on ther apy
of vireptepicatioprarg sequéred rie | geyerate |db¢ @eratig dearainhthah forms the baSlS of

corne n f .t t. ry 1nhi b
o RS P S e RO B S s
comWstdi’lb bf trée@mentrwaith entyrighibitars,es svithothee Iagfmvse drhegarigeting Qﬂmultlple

stepg m ?jvm];l%é po?ﬁ%éj" tbeg%_ 50§E'Iv§/ﬁ1f tl% for §er%§%}F&a)n—Spires

et alC@HnSL&lﬁ(MHdr eeoz heosemmgntl al inter actl ons of the

Vi r al envel ope oproteins with CM4 da . .

BVl eaty Soen el P B e be  eauia] inbisptions 9f the viral

Myc@raélaywxml EDARRI @26Rcéporuols ks 1@ dhlanskipe @asapms CCR5
to use snall nol ecul e 20 ant %glonl sts of corece

andfqmewoﬁ\ DB biF APRPTORSh ) DeSHIRE 185 HBeeSt, it 6 M IR molecule

&g@ i hmﬁmmmﬂw hld Rfone sbéMantagdKis? SOCCRS
antagfr)l ) tgo%;l%toquﬁl}apol cation at eecrrenbr ane ftnsfl-ggn
e

that sictade pogvent BEVl rigteetien. |Trrﬂ1‘eﬂa%tnhdmd1ﬂvrhéea}lﬁ?twn at the membrane

sl D e G Bt oo cons

Theshindiag aitoffot FAK-7Zc eqntGﬂRS Ve lolated ae@aﬂlﬁte}trﬁm"nbd surface of the

receﬁ{%tr,\éﬁii?}?m%%g&%?%%gcﬁgﬁwge%k%aagrﬁ rébrage béx)&,esag,g%é: &@?%ﬁglc et al,,

Pro& &) AcddhScic SATAG00L9 M H)£§38).s CXCR4 and CCR5 are

2:: | e E%B%)lgn% %&?psigrg éﬁ?gg‘f Gﬁﬁggg&or Slﬁlxg%(%ebeﬁfseﬂ 2s co-receptors

by el Ri (¥3.trdpRS FEE} iaH€| iacrdphage-gsgier(ROY HINeI rstrains! respdctisely, for

Propagati on of R5 strain H V-1
entegiAg theth dPHpTFAlY Ewpé&faw&? %iasr@% PS&HXSPELOHe‘\f@?:memCWS and
mac%ﬁgt% Ccﬁﬁlre@rbxg)fb@m&?bf tRUCERS ordcEpstbv bﬁldl\'rkl Selﬁghrfaae KinA¥iduals

a 32 honpbzygous genotype)

lackintge KSR (CERS yDeltar 3 homeaygous Leaetypr) %fs Ii’h“rf‘%‘d?‘i%W fpppel and

at a t
b 0 AT e 0 s
CXCRA dherXehchvoekine SORANPES CORHIHE G ehanokineg RANTES, MIP-1alpha
and '\44{’ llbe?.{ a)f'he IESQ ég’hg%ﬁudw Qorﬂ?&hw'dﬁhgt GRERAURAR td@iS and not with

er ac s W and no
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6 WO 2005/ 115392 PCT/ US2005/ 016318 CXCR4, is a

guat ernary ammoni um derivative, called TAK-779, which

al so has potent but wvariable anti-H V activity (De

Clercg et al., Antivir. Chem Chenother. 2001, 12
WRIYVIISP2 19, SCH C (SCH 351125) is another Sng2005/016318

nmol ecul e inhibitor of HHV-1 entry via the CCR5

CXCRA! ﬁ%ecﬂla@gmag%nﬁnilﬁﬂ A0 afRe, RlaR& TAKOIE79¢ WHRALAED, hdsSpokent but
~specific CCRG antagonist as 5 determned in m“é{ﬁ%l?pi
variable antp BV astivieh (Ry QReea st Yndrivie &riemuCterspthes 48)s | 119,
Car9! h {35581 laXothdHNinRillt Siofeb e Inkibh&Cdf RIV-1 ia th
medi a%%%g%%mﬂiggﬁ% a{{ftg‘%@gg roal [ o?ra. clgll I's but haesl;ltr%ov“_1 )
CCRéfcbrectptan SCHE@can evmehireidirg cempewss isragspeeific £CRS antagonist as

Strizki et al : t . W .
ccertp el g i rese T ingh g, S iKhucb iy P compound
specifiogllyGhkibiig HEY dpinfec@@0Rediatdd b CCROIBEJ-87 a@rogliama cells but has no
cheni cal | d to SCH sqg .i nhi bt h ry..
cfech PR RGIF Pt ROET EPae 5o PR s iy YA Rt et Ut
2001h98@R), OOR%S ortTrbmslabet al.f duridictdtas! ARWG and Ghebotherapy, 2002,
H V-1 entry via rhesus macaque CCR5 whil e SCH C does
46(5hé830)Anong the eight residues that differ between the
hugBfo BNdhérRicABYH ErelH@dds | toNSOE-CJ helse Oinhibaipt de, eatryy of human

one, nmethionine-198, accounts for the insensi.tiyi
immiodkGeisnsyviTerspa b (FYibivta Bimas, CERS: & haf PR Lrightt D101

inhibkQ3IIVE1 leRr FPORPrHebLANRRGRARY 80RS(WMe beHiE daeifst. iAmongtthe eight
lnhlbIltocat ed eWirt hi nrt he pr e\g%y)usl y deefi ned binding site

residfior thADdifer hetwesirechumgn aDH misgaie, BasipRssldthe SoreReptqy, only one,

helis itlsehisitiBRy B nfABagik UCRS 1@ fnhdiliioo by SCH-C.
methécgllug fsagngéﬁot%ﬂttsffg%gé inlﬂseé%%g?ysit. ha%q%_been su%?e_st_elzd t hat,
Positidrel 98rie i OBR b fraGaRE nae(TM ditldr® andig neblcated witkindke pragously

conf oy nat.j onal t | SEE6 A Bi.t]4
e W RERR P A St anf 015 s b 1,25
and 7.0BRtd bh catiesnf afhimvobiubstitutidratin GERS, itthas bben sugeéstad: that the
.of ¢h Ki ne rece rs .represents '
el DR PO ALASE 0T HRAES SRR e O B8 ecpon.
(BillRIR&% ARQOLOYI Pabl, BEMIS4f.or the treatnent of diseases
associ ated wi th chenoki ne, rece ’or actj.vit

L at € The.. .
cohpoideautication i CBW@%@}# that s ab%thﬁech\/%%f chemakine receptors
repréBits QAGFabNEEUS desiph AR YorChe hbdded WRNBPANE dhpharmacological

present inventron provides conmpounds of Formula |:..O h
agenias forRipe Ryeapn s 9 disgaes pspgatedRavithy chempkings ECERIPT APy  The

com@&ﬁﬁ? gk ﬁ{éﬁ%%eﬂ%ﬂe@@ﬁ%ﬁhﬁ:ﬁe&@ Qfher WhXRE LI N

onstitue ers are

SUMMARY OF THE INVENTION

The present invention provides compounds of Formula I:

0 RS
7 5
RB R‘N N X R
R »
X~ R4
HO R2

R9
[
or pharmaceutically acceptable salts or prodrugs thereof, wherein constituent members are

provided herein.
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30 provided herein. 7 WD 2005/ 115392 PCT/ US2005/ 016318
The present invention further provides conpositions
conprising a conmpound of Forrmula | and a
whRodpGsHt i cal Iy acceptable carrier. The presgpis2o0s/o16318
i nvention further provides nethods of nodul ating
activity of a chenokine receptor conprising
C o'meaptesﬂg mmmhon eﬁuﬂbdsroprowdeh campesitps nedmyfrisiagr fneomppund of
F Q Jrgse t K tf’l i provi des net hods of
°“‘Nlae AP Qm&‘?cg'é y3%§83 aC&GWith expression or
acThe/pregendinvéntioh dirtier pﬁ)vtdee mpthods ofimedufeaing @ctivity of a chemokine
conprising adm nisterin

t
receripUHSBST Can PUMERR O SEicgi Fiha oo B Foladad of

FOrRIbrRsdnt inkefid RSBEH prbﬂﬁ@ﬂhbtﬁéﬂsfdff thdatfig @fdmaslé%sdd&&ad with
of the conpounds of Fornula I in therapy ggl pr.esent

expressipaariaghvipueh 2 ehemaking rqesptorda acﬂa“ffﬁecowﬁﬂaaﬁ injgtering to the
d of Férmitfll. cament for
pane'r:lPé @%@glﬁl@?%;ﬁ&%e MOQ{B%E%%CF?&H F Conmpounds The
pr Ebemsmhmemuoorfm@w@vmws gw&ﬁmp@ﬂncmf kgrmulp 1 in therapy.
R6 iR
hrgrlér?gf:eéu i ca? l§/ﬂaccepf)l;‘bgfe sa ?g&gr% 0 I‘(li,lsg%f It:?1erucleaoI for the
prepmtaeomoﬁumechcaimh&dubé mehérapyi. cat es an optional bond; X
is N NOor CR3; 20 R is Cl1.6 alkyl, (CO_6
al kyl)-O(C1.6 alkyl), (CO0_6 alkyl)-S-(CL_6 al kyl),
DE’I(AIL}ﬁ) PESORIPTION7 cycl oal kyl )-(C0.6 al kyl), OH,
;éo het erocyclyl, CN, NRIOR 2, NSO2R 0, NCOR O,
Co 0, NCOR O, CR'COZR”O CR'OCCOR 0, or phenyl; R2
| S Thb pieként fiﬂlatﬁn&g%loﬁd@'c&iﬁboudﬁ%ﬁfﬁr&ulm? 0,
CONR EF?Z NR OCONR10OR 2, NR .CONR OR 2,
heterocyclyl, CN, NR Q"
25 NRIOR 2, or oxys
optionally substit
fromF and OH, R3 {
al koxy, NR1OR',
NR1IOSC2NR OR', NRRD-SM2-R', heterocyclyl, CN,
CONR R 2, CO2R 0, NO2, SR10j SOR1O0,

802 N OR'2 NR'%) SO2-R 2, SO2-
k IS
RLE s bs,t'tuents sel ect ed
_6RAl kyl, Cl1.6

or pharmaceutically acceptable salts or prodrugs thereof, wherein:

a dashed line indicates an optional bond;

X is N, NO or CR%;

R! is C). alkyl, (Co-s alkyl)-O-(C. alkyl), (Co.6 alkyl)-S-(C .6 alkyl), (Co.s alkyl)-(Cs.7
cycloalkyl)-(Co.s alkyl), OH, CO:R", heterocyclyl, CN, NR'’R'2, NSO;R'’, NCOR",
NCO,R'%, NCOR', CR''CO,R'?, CR"'OCOR'", or phenyl;

R?is H, OH, halo, C,_ alkyl, NR'°R'?, CO,R'°, CONR'’R'%, NR'°COR"";
OCONR'°R'2, NR'°CONR 'R, heterocyclyl, CN, NR'*SO,-NR!’R'2, NR'°-50,-R'%, SO;-
NR'®R'2, or oxo; wherein said C,.; alkyl is optionally substituted with 1-6 substituents
selected from F and OH;

R} is H, OH, halo, C ¢ alkyl, C1.alkoxy, NR'R"!, NR'°CO,R'"; NR'®CONR 'R,
NR'°SO,NRR!!, NR!°-S0,-R"", heterocyclyl, CN, CONR'’R'2, CO,R'’, NO,, SR'’, SOR',
SOleo; or SOz-NRIOR”;

R* is H, C).¢alkyl, CF3, OCF3, Cl, F, Br or phenyl;
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SO2R10; or S02-NR1OR'; 30 R4 is H Cl.6 al kyl, CF3,
OCF3, d, F, Br or phenyl; 8 WO 2005/115392
PCT/ US2005/ 016318 R5 is G -6al kyl, Cl-6al koxy,
CO (G . 6al kyl), C1.6thioal koxy, pyridyl, F,

W@ﬂ’%“&?@? oal kyl, C4.6 cycloal kyl oxy, phenyl, FerrusThosotcts
phenyl oxy, C3.6 cycloal kyl, C3-6 cycl oal kyl oxy,
het* ey o_pmml C1.c@NoxrC @R Rldlkyl)iagk gidalioay,byGdyl6F aCkBE, Ca.s

iS option substituted with_one or r,F:
cycloglfly ith%ga Lh/l@xi’ Ia‘eaﬂka‘wyl%b Cecyglo '1“%(;?/76 cy?ﬁa%y&oxg
heterdcyEIQBICRO %Y C%Rlooﬂhér@lﬂ%hlh)c 12 aﬁ(ybﬁ bpticHagd sNMstlfmtdall’\atmdsne or

nore F;, wherein said pyri henyl or on
more &5 pidfiarhiegein s Sr-4 ! m&jcw %h Bl %Fé&é opaly

subst@ﬁkc@@ tR9nd &Orm)rlgqﬂ ther@l:rfgsaldq;ynﬂylabiféﬁlyl Meﬁ—mﬁlﬁ optlonally

erein said 6 cyc . cI oa| % og [ so
substitysed wnlapng/orsm@mspba}n@dts\ﬁplwe@ﬁ@md\aIOaEFe alk

where(l:F Eal? E&) ﬁﬁclo%'u{@{ be C3 (;chgoalk?lé)é§[)s’op?19na'ﬂ§ B@stl_’ﬁ'lt&f with offe or more

1 'ona titu stituents
F; selectedfromhalo OH CO2H, C02-(C 1.6 alkyl), or C
a al kyl, F, Cl1_3al koxy,
ciéé% %kylcgdﬂelc Rt kyl . C3-6 cycl oal kyl oxy,

1%?10.6 al@ﬂ@hﬁnalbﬁwbﬂmﬂe@w tH3Gubwituenisysklepted from halo, OH,
ubstituted with one or nore substituents
Cozkgg'f(%é@a %’@'rﬂrét 9%>al koxy, OH or CORR10; 15 or R7
arRt iR8, Clpigzﬂf)heﬁ (flgﬁlkbﬁy,lhihigdgbﬂgm@ZC%@Ic]!(yll@héh@cycloalkyloxy,
Cl..3a )-._gro to .for 5-7
OH, ?fé??o er F‘lmnﬁher spid GdétaE%'L%fBﬁWaﬂgﬁ ?SBWS‘?‘@*%‘ one or more
substﬁ&@x%tﬂele‘dteﬁq*ro\ﬂ F fc, %"al‘koﬁyl@gbi ?Eﬂkg sel eCt ed fromC, .6
har§a|m9R tqgmherl\fg;ﬂ awglnsﬁisalxnymw Co3 @;‘é@l salkyl)-
NR15CONHRI 6, NR15C( O R14,
gm“‘ﬁﬁ%‘@%%w Wﬁ%4 S(0) 2R14, 20 S(O) NRI5R16 or
S Mmaaoeyclﬂp@tm@llm sul@lltlgedawklyl-4 sg@wﬂqnts spleetag fromds 16 alkyl,
Cig a(r\lgenﬁl @4 aﬁ?%}ygy%llo ‘@“9'}1?1] Eli/(?labgl ﬁbzﬁ)ﬁhk @?}RW O)OR13

|sot|onal tlfg
C(O)NRt”rR iNR'élé m%aommh R 'SC(QOR’, 8R! @(Omrk 48(0011 38(0) R'

k 1532- (C1-6 alkyl) and CF3; R' is H OH,
S(O)@f?‘a 12 .8 al koxy, benzyl, phenyl, or C3.6

cyR'’ (ﬁﬂll{}(&ll-s:alkm&feei}m phanyd, orZ5.¢ @cl@ll@llk\yﬂlqreib @ﬁdﬁ]l s alkyl, benzyl,

oy S aics2oal s pEe 7o Bl B SR BB L GHEE
alkylatkydlkox@m@zml(B@%(scm@@manm;,(Cl 6 al kyl) and CFS
R12 i s kq¥] ben

o y]%lll éfaI]“IkgH W\aélfyé,l laggqoay,é%n@'l,éﬂfﬁ/l orkggﬁfﬁozﬁkyﬂh\ghvfm said
Cis amEyl %@yl%hﬂabx“d} dy@lo&layu @Bﬁidnmlﬁymmmeumm 8 EﬁbsﬁtuBnts

bstituents” sel ected rom ha 1.3 alk C,

selected feqrmbady Oltf,cQH all@mzﬂn(s@lkfxs CéPZV(iy ﬁ)Oza(ﬁda akyd) ansiC 15 and
Elllé ?}@?ﬁgﬁﬂtérkg 4 Ieyc1&abis, Whdtdih saifC §alkyl, benzyl,

phenyl, or C3 6 cycloalkyl is optlonally substituted with 1-3 substituents selected from halo
OH, C,.3alkyl, C,.; alkoxy, CO;H, CO;-(C,.¢ alkyl) and CF3;

R'* and R" are each, independently, H, C,¢ alkyl, C;.¢ haloalkyl, C.¢ alkenyl, Ci.¢
alkynyl, aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl;

R'® and R'® are each, independently H, C,.¢ alkyl, C,. haloalkyl, C,.¢ alkenyl, C,.6
alkynyl, aryl, cycloalkyl, arylalkyl, or cycloalkylalkyl;




(9]

al kynyl, aryl, cycloal kyl, arylal kyl, or
cycl oal kyl al kyl ; R15 and R16 are each, independently
H Cl 6 al kyl, C,.6 haloal kyl, C2.6 al kenyl, C2.6
* ﬁaryl , cycloal kyl, arylal kyl, or PCT/US2005/016318

cyc al kyl; 9 WO 2005/ 115392 PCT/ US2005/ 016318

or R15 and R16 together wth the N atomto which they

ar er Rl st R EdogethenwithaheoN atpemtoayhich they aneatigabied forgy ot

ts, Xis Nor NO 5 In sone

meméﬁﬁggr%“$n89ﬁ¥oln . In sone embodi ments, R is Cl-6

al kyl. I'n sone enbodlnents is nmethyl, ethyl or

p is prop-2-yl. In sone
nﬁg%?m‘?ee bgdm?fé‘ﬁgﬂglﬁdo(ﬁwwlo or C, .3 alkyl. 10 In
SOB‘ﬁsoﬂ{EtBhdmﬂﬁﬁﬁrﬁs XR2CRS. H. I n sone enbodi ments, R3 is
H OH halo or #gfﬂaé 7 In sone enbodi nents, R3 is

H. In some smbod s is H In sorre enbodi ment s,
R5Id sonfe wﬁﬂdﬁﬂéntsSRbﬁstméth'}leéthoﬁ' Brop 15 I'n some
enbodi nents, R5 . In some e od| rrents R6 is H.

In%&ﬂﬁ@@?ﬁ?@dﬁmﬁslsmgs}’ H In some enmbodiments, R8
a roaryl optionally
gr%ltut g Sﬂ?’? Z@%stﬁaﬁgﬁgsmﬂ sel ected from
Cllrﬁsoahd@ﬁbod(merﬁs, ksdhyl , C2-6 al kynyl, halo, C _4
0 4, C(O) OR',
e R PO G e GRS 0 0
NRwﬁ(n@)mio:a;ms(tQBﬁzjsm S(O) 2R 4, S(O NRL5R16 or
S NR 5R1 odiments, RO is heteroaryl
WF R °%?‘§%§Z#§‘fibu s a 5- or 6-nenbered
h elesoned athbodirhérs) & lis/C sealio substitmetdwiithhl -4 F4
subst ituents sel ecied 1f__rom C, _6 alkyl, C2-6 al kenyl,
25 Irsonge eqpbadiments, R isCrsc 4 haloal kyi, CN, N2, ORL3,

SRin sdatAldim&OROR H. C(O NR 5R 6, NR 5R 6,
NR15CONHRL6E, NR 5C(OQ R 4, NR15C(O) OR13, S(O)R 4,

S( &y sTmeembgdimeqts, RrisHor  SCONRISR 6 In sone

enppdiniEdhboditehtt, REfetier oaryl wherein the heteroaryl

is pyridyl yi m di Jny! pyrazi nyl yri dazi nyl
tr |Ila§Qmﬁ/¢mb%§mwt%)|& |1%WTPW1§PB§@41WGPE%IWQ with 14 S“bSt‘“‘entS

sele&?ﬁﬁbht@&%gfyés@zﬁﬁaﬁeﬁ?l Cﬁs lulﬁlgh%néll ?ilahb/zilkyl I\@ORB
SR't]QI(@)R'éFﬂ(@)OR” C(O)NR'BR NR”R CONHR NR‘ C(O)R™,
NR"C(0)OR", S(O)R", S(0),R", S(O)NR'R'S or SO,NR"R®.

In some embodiments, R’ is heteroaryl wherein the heteroaryl is a 5- or 6-membered
heteroaryl optionally substituted with 1-4 substituents selected from C).¢ alkyl, C2 alkenyl,
Ca.6 alkynyl, halo, C1.4 haloalkyl, CN, NO,, OR", SR"?, C(O)R", C(O)OR", C(O)NR"R",
NRR’6, NR'*CONHR'¢, NR'*C(O)R", NR'*C(0)OR", S(O)R'%, S(0);R", S(O)NR'’R'® or
SO,NR"R",

In some embodiments, R’ is heteroaryl wherein the heteroaryl is pyridyl, pyimidinyl,
pyrazinyl, pyridazinyl or triazinyl, each optionally substituted with 1-4 substituents selected
from C. alkyl, Cy. alkenyl, C,. alkynyl, halo, C,.4 haloalkyl, CN, NO,, OR", SR",
C(O)R™, C(O)OR™, C(O)NR'*R'S, NR'*R'¢, NR*CONHR'¢, NR*C(O)R ", NR'*C(O)OR",
S(O)R™, S(O);R*, S(O)NR'’R'® or SO,NR"RS,

In some embodiments, R’ is heteroaryl wherein the heteroaryl is thienyl, furanyl,

thiazoyl, oxazolyl, or imidazolyl, each optionally substituted with 1-4 substituents selected

10



C(OR14, C(OOR13, C(ONRLI5R 6, NR 5R 6, NR 5CONHR 6,
NRISC(OR 4, NR5C(OOR , S(OR14, S(O 2R14,
S(O NR15R16 or SO2NR 5R 6 I n sone enbodi nents, R9 is
het er oaryl wherein the heteroaryl is thienyl

Wf)ﬁf"g%%ﬂg;y oxazol yl, or imdazolyl, each optlpcncr?gﬁzm%lmm
substituted with 1-4 substituents selected 10 WO

from eppﬁkﬂléwkmwﬁamwmﬂﬁam s hloalityICCNG N kQR 1, 8R- 6

oD o A8 S b R o

SRRSO BONURS 6L DRRRKISA O RIS, S(O) R4,

Sﬂ?)ZRM S(O ) NRIGR16 or SO2NRI, 8 In so .
Lo i mtess RO B GPeE YR S ARG 1BiaEp Pyl
5 pynmuﬁn)&lh&%ﬁhyﬂ eachoPE S allly subshituddd thym- glan@l,,Br,OIr, mewyl &yl
optional ly substituted by 1-3 F, O, I,

methaxt ¢thoxy asttiffporompthyhoxy, et hoxy or trifl uororret hyl. In
sonme enbodi nents, the conpounds have Formula Il: O
R8 HN &N CF3 HOR9 Il. 10 In sone enbodi nents, the
cmmmmbddaumtmhmna)onmS myaBorsruladlyic: 0 0 CF3 N
CF3 HN -0 ~ NHN-c: N pOHORO RO Malllb O NC

F3 HNHO- 0015R9 \CF3

|/
X
HO

10 IL.

In some embodiments, the compounds have Formula IlIa, IIIb or Illc:
0 0

T
Z
WEZ
(@]
n
w
I
o)
OI
z;=
ﬁ 4
=z
\ /
O
M
w

HO
R R®
ITa IIIb
0
HN'-OZLN A~ CFs
/"‘ =
HO
15 R®

Illc.

At various places in the present specification, substituents of compounds of the
invention 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.

20  For example, the term “C, alkyl” is specifically intended to individually disclose methyl,
ethyl, C; alkyl, C4 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

1
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I1lc. At various places in the present specification,
substituents of conpounds of the invention are
disclosed in groups or in ranges. It is specifically
gﬁg gh,t hat the invention include each angdcexSingsioiesis
I VI ual subconbi nati on of the nenbers of such
groups and ranges. 20 For exanple, the term"Cl-6
on thelsame ‘coingounde theftivoR Bxpups canyepigsand diffeerny meigsies yelected from the
ethyl, C3 alkyl, 4 alkyl, C5 alkyl,
Nhﬂgwﬁg%ﬁﬁgfﬂE¥Q%{%r conpounds of the i nvention in which
a las ﬁathbeamqnmcdsthabcmatm&atumscé theemybntiona which)| ase, danclarity,
descxgléerdi IHI e C q&legcrt]t\ggg%agaﬁé/ emﬁode n%n%j fa.{l ?EI) tb\?\ﬁrc?@&éﬁ%ﬁ@o&'bﬁﬂﬁon mna

a structure
smglESenﬁf:ﬂﬁiidnbe@od\&bSIelyg vhtdmlslffegumumf thdn anveatien which are, for brevity,

mu) neousl res WD 200 5392. .
descPbsty D 69110154 s e, hRATEERRe RO eV SRSy of in any
suita®leQUBSnibatiogPr esent di fferent nnletles sel ected from

the Markush %roup defined for R is fu

apps asgdahesein; the termerallgyln i gant, F%gefgfto taf?@tq"?’f'ﬁg ﬁyqlrgﬁirbon group
whlc\ms Gibhi t%h n‘E&{ orOAer{c'hEd’ 'Exa.lqﬁf%(‘amyb Eﬁl)ubi‘mtzﬁ@e ﬁﬁmyﬁme)of:thyl (Et),

para odi ment's, can I‘OVI
prowaetx nnacprocpml and aoprsmsl), r’pgbé (eab othunénlﬁobucdntrbvtxléi pentyl (e.g., n-
n |
pnlf P RSB AR B G ifi 5 1 shout 20

fronezrhmhonem fromah tcazibput W fiomol/ tockbdutss; fromal &d gbq‘;t 6, frora hyfo about

C |nat|on As used herein, the term
4’0“'%’?(3?0& °§y2§ nel8MSafer to a saturated hydrocarbon

gr adpsedMeréih, ‘iaﬂ(eﬁj(lf” adfeotte mhakyl@lom hdyngrmh@d moffe doybleecarbon-
al kyl groups i cI de neth

carbﬁrp gms Féargple alke chps ins dF %%g ngéﬁyb& ?)hee(gr}}g and the like.
n- AWtda hér&ﬂb‘bﬂanyl”tref%bﬂ %lah, all@@ gt Haing.one Br PR yip,le carbon-

i sopent neo ntyI) an l'ike. An._ al rou
carbeah%dén%a?rnplﬁna Y! &r%upébf&}tdef ynyly propyRyly *’6‘%‘%@&

fr 9@ vked ReROUthalEhikyIT GHRrﬂ- t& @n a8V tgrédhip ]faﬁzﬂ'@ dnet & mbﬁlﬂalogen

6, froml to about 4, froml to about ca
substitusns. B’@nmkebplmm.grpups mkl@ﬁﬂFs, CdbseFHEy &%‘w éﬂ*g[}]i CzCls, and
the BOUP havi ng one or nore double carbon- 15 carbon

onds. Exanpl e al kenyl groups include ethenyl,
pr aﬁparsg/d hereipc tapyid xefery to menekyckion pokyeyclioks.a.dhavingds ajop 4 fused

al kyn fer | Ky,
inge e PS50, B o SR U, S Ry,
phehdntHrertld, lﬁddihynydd,enyj[ agpythy like. dn domhenbodxmcntmrxlge@ms have from 6

"hal oal kyl" refers to an al kyl group havi ng
thQﬂﬁghF“' ReR oMY ogen substituents. Exanpl e hal oal kyl

gr Q’H:p&sed eteid] e‘cﬁ?&alkﬁﬂ iréfers @bindn-afdaialic @ngqlescmmaing cyclized
20 the |iKke. rein,

and " refers t .
Slkypehligay b P U5y 95 cIeLoR ] groumh e e mangs ot popysali -
havfnﬁ 793 )or Qrfﬁﬁtdr%sﬁblﬁ’g SERMIAE Wel WS Bﬁ @S ring @fstdiﬁ(sa Erhfiple cycloalkyl

enyl anthracenyl

enanthre
grommdmi\}de cyclegrmpy) cyalplptylneycidprasyl, FYF lahsrrel, éh‘%feﬁpﬁérﬁyglf’f’emeﬂyl
cycl%flé()lenﬂ[ SbisheRa Enyl, 'Y BloReptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl,

and the like. Also included in the definition of cycloalkyl are moieties that have one or more
aromatic rings fused (i.e., having a bond in common with) to the cycloalkyl ring, for example,
benzo derivatives of pentane, pentene, hexane, and the like. In some embodiments, cycloalkyl

groups can have from about 3 to about 10, or about 3 to about 7 ring-forming carbon atoms.
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to about 20 carbon atons. 25 As used herein,
"cycl oal kyl" refers to non-aromati c carbocycl es
i ncluding cyclized alkyl, alkenyl, and al kynyl

r Cycl oal kyl groups can i ncl ude nono
Wg&%@%g%c (e.g., having 2, 3 or 4 fused ru'ﬁ{}é SIS

systens as well as spiro ring systens. Exanple
cyAﬁ osall Ihﬂem g‘hetﬂmyalyi(‘fland‘heterpcyaw’r efeys 1o g pathmakadt gr| ynsaturated

.C 0 cl ohex C n I -
e SURREELY AR s B ML BE e e
hydrclfd:@{(bbﬂﬁi)&lydplacéwbplag}d(tjerodlﬁrhﬁaﬂgyi 0, 8damint Mbtcroﬁ@clal:’]il"oll)ﬂ!;ecan be

| Ke SO I n uadae in the efjnition o Y Cl.O
sromagicior BEPBANT A PREVETIHE (G eI c HERIgc! Brovps
can hM§CEbridspdhd, td)aAMWidRckeRateDNhdi Pariaf Oy dYdgehgted Chetehéaryl groups.

cycl oal kyl ring, for exanple, . benzq deriyvativ
Heterg@yl 850U 67 BRIe FRSRANE, PAYRICSE 8.1 186InE 205 &5 el rings) ring

systeﬁngbﬂg{e%%lgb gro¥s @ ﬁ‘lbk}zflllaracﬂ{&@@&s KRthegRYELor 3-9 %QH@M{méatoms
or about 3 to about 7 ring forn1n%%carbon

In seme rFEnbOI!EanE OB SO RRET P Z0DBI0 18 33d0iogs s gleast. one
hetergﬁ{nﬁ' H? D& O GG X5, abBHt 2 lBenglth@y&lj a%outrZetB%B&ttﬁca?oon atoms

or unsaturated cyclic hydrocarbon wherein
and mebe)rattzmbeds tiybugthe carbeg-dtom rirnkptereatbon Imfether smbpgienents, the

h droc rbon
5 e ARSI 2L R o cr
be q&tedized." hExaumes pf h)ztem’cyd@hgmupﬂanqlmde( mogpholino, thiomorpholino,

s B CSOHSHE B b B R Ay haegor

benzb 2 {4ediORdny) p@él@dlﬁﬂ, pyﬁﬁt(ﬁmﬂcyﬁk&blm\ljhﬁu m&ﬁz&nlldmszll Lpglnazohdmyl

nono- or pol.ycycl or 4 f
oxaz ) TP rdR St PO 24Pl 8y Y sroups isted
below NRE 2GkRidAAE @A MRWrEGcRatkdl.’or Frther eXinplOrtdtef@eycles include
atons. I n some enbodi nents, heterocyclyl grogps can

pyringiginyhi phenanghriginy ¢ pbmla@tbr%lflylb é’é%'tal'é‘bib pheeqthiagiaylp pheroxathiinyl,
phenéPa%b/l b@zhé\QﬂH}l 13ip r@llﬂ?lUt 1L0-ditdropPags, 2 1,2,3,6-

out car boh atons 10 a can be attached through
tetralzgydremybidpl, A28u0-tstrakysirenyoidylo pipetidony | Atimwaridap oRiperamyl spteridinyl,

eyl ST TR R0 o194ty 5 e
pyridpiraidesdle, egriddthiangle qyridinyh eyed)dcminydmglr, oymelidingd) pyerelinyl, 2H-

pyrrctr[nl: Fgr%)glp %]k &6 éiﬁ?ﬁ’%“?‘g? rIg.FK/déms ﬁfll {éyrlahydroqumolmyl tetrazolyl,

6H-122 3—ﬂdh-ﬂ)&dfn9berlm3-lﬂnydlazoly13 b,éﬂzthddlaxcﬂyle 1,2,5-thiadiazolyl, 1,3,4-
benz

4-di oxapne, r|d| ol i di ny| .
thlaqlaszegygzoﬁh&pmnypl S(}Bﬁ? ﬁrwl 24 Xﬁﬂ,eggtgx %‘P’hyl thlfgooxazolyl
thlerﬂﬁﬁ‘ﬂ%dlﬂ' fh‘i'dlaplheﬁ)h' ﬂﬁl@inyldllmﬂ trialzly ] AZ24-trétizol,, 1, 20481, 1,34-

e, as we as any_ of the groups Ilste el ow f
wazolyby oreaReRtls  asiahy IR iseRgEg Ebal episeol ﬁr?ef ezl 124
oxadh]%t)ﬁ'i 0q %:205 Sy?ad'laﬁﬁiypdq 3, 4% ddiEz8iy Y bxazBhGRAN JSHanQllyny bxazolidinyl,
anthrolinyl, “p ena2|nyl phenot hi azi ny

qum@m@nﬂxgpmohmﬂ; 4H-cp.|m1@;pd |q11},qoxaw,hgltplaliqh‘qul acridinyl, azocinyl,

i ny i di hy 1,
s RELA T BB B el ARt deinicos,

benzmlmlyl]donjvbnztﬂuplyper i Um}dtrazﬁ)’lper dwyllSOXB%(éYlb di rbenzisgibiazolyl,
be nz% I%g% kpyr &X}/IEne%IYJ)ﬁ?'Bf]&é bl gas Bﬁﬁn?h )‘i“ nyh ophth ngl deca-

hydrpg‘xlm@lmym daH(ﬂPB,l Slerthldthyil, azdlhmrofiuyq{z,dfh}wrahxdquxayj furanyl,
rimdjn i di.n
ﬁlrazl%yll’ 01“37‘3 Z%lyét H;f' Frely %/\ny?rggl ? T aﬁ%gir n?/Socqlﬁlxnoﬁ?yl yjinnolinyl,

imidh&dlidatyy, dindidakioniayl] ninidazélel, r H-iddakalyl, mdolenyl indolinyl, mdollzmyl

13
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6H 1, 2, 5-thi a-di azinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3, 4-
thiadiazolyl t hi ant hrenyl, thiazolyl, thienyl,

ioggyﬁlglggzazol yl, thienooxazolyl, 25 thienoi mpgdgeiosdeicsis
I ophenyl tr|a2|nyl 1,2,3-triazolyl,

1 2,4-triazolyl, 1,2, 5 trlazolyl 1, 3,4- triazolyl,
indolyhridthéndplyl, soberagfirany), sisephromesnyhyisoindazalyl, dseingalinyl, ‘isoindolyl,

soadnngl SRR sofuinf RMETSBERIN of oimoeyoeyinpde sastin

1-yl, mamwdo-lmpmmu -, pgplcmndllﬂ'lllylnawotazmyl -yl, qm@iaim-hyvﬂ lsoqumol 2-

I
yl, pérécpﬂ-g-)ﬂy#l Zd'()g?%l&cf Ha 1|nnlogle#é %yg q%(#oy-lqul,lo én’?gf tﬁtrahafdfocarbolm-}
yl, genﬂﬁrb[ﬂj?lﬁgﬁﬂigé Penzo-3 h;l Ophzewyrh?y?ﬁnﬂql)gmlmxhq[l 2-a$|ﬁdol-2-yl
en | 0 n | enztetr . . .
12,4585 g%@ﬁz@]%wmg@il} gfg‘lp ﬁg 3p5,| pyraginal 2 lepiosline; Y} diazepan-
1 yl et hyh %&é&m&uaﬁmmkm dhﬁ;@-yl nap muthLGJIObythexahydro-zH-

deca- hydrqu|noI|ny 1.5, 2dithi azi
benzg|fligenuarolindry; 3- B}3 %%tﬁﬁ%ﬂ@ruﬁérﬁzafcmlavﬁma%mden 2-yl,  and

23 4f-ﬁ{ #Jlklc%gpiﬁzlo&l?/gzepé@ﬂ- garbazol yl, carbolinyl,
’ romeny cunorlnyl |mdazoI|d|q§iq1
i mAdalzcsl htm;llh, “hemr@mlﬁlgqus 1efpr iomaazgmyﬂlc heteraey b#vmg at least

one E%%%Hg%%%% b%%g%ﬂsﬁcﬂwa ollllflﬁ]’3 e %ngn]ﬁ]ggﬁ%teroaryl groups include

monbeyelie randfpnlﬁuyyllq (¢.8 odllavxogélh)a or ids ﬁ;scdj aing$)y$ystems. Examples of

| [ ol
Bt S SR SRSt
tnazirfyﬂfuﬁﬂi(iaiaﬁyl)ﬂqlﬂnolil ¥sbquiRol Pk dllhydnm-ldalzblpy Itllla!iol)ﬂ] indolyl, pyrryl,

oxaqogyggl;ﬁ i,l l}/ewotglﬁgﬁ @q%:qtrﬂfzglg'l 150‘))( lﬁ i)}grlaz%b% X-xazolyl tetrazolyl,
1nda§olgl' d'MdﬁﬂﬁMBlyﬂj iSotiaxdlyl, Qen@otﬁieh d p@iiyd odarbazyllyl, benzimidazolyl,

tetrahy rocar bol | n- 2 ¥
mdo!nnylem the dikg] A9 some gmBodjments, the eteroaryl group has from 1 to about 20

carbgn %toilrg mntfﬁﬁﬁé‘ %&deﬁs%ﬁéb&@b% 3b@l]t 20 {@dboR aldms In some

4a, 5, 6- hexahydr o- pyrazi no[ 1, ui nolin-3-y
embp?lmmsnfbﬁ hetgroalyd afopIcpains [0 ampblzbééﬁa opt y4or S to 6 "ng-f°rmmg

atonis jl }ox@xg E‘tb%g{'}% gﬁ*ﬂg&?&é&@%ﬂ SR9Y1 B abbdt 43‘1% about 3, or 1 to 2

nzo ]
hetercat;qrw nol i n-3-yl,

5 35 Qe b, SRS e 15 S ) M v

cychzyﬂ alkl) alsenyk add laﬂayaylngrotlﬂse\tllmrc) anty bt rx@reoqﬁ:)&)e rrgfgeformipg carbon

an. arqmati.c heter haV| St “« »
storicls GHORED A Fr R Pt QoNatr § o SxgBgls “hsterocycloallyl
groupk t I dg€lide Hehkpshalind, grtﬁmmbrph@uho;de pxpaannylpl i mtahyﬂrofuranyl

by b B ioveRonRg: Lachepiciols BEvserlF Hipane, pipercinyl,

pyrr\Mt&lHﬂUt 1sb*d2bﬁ<ﬁﬁ§'10risotﬁi§é£dlﬂﬁ{yl ?)/fahéﬁdilh}']y | oxai&fdﬂ@ﬂ N¥hiazolidinyl,
yridazi nyl triazinyl

imi ag@icﬂymom the {ikg. g mc]“ﬁ?‘bl’é‘z%? gefinition @fz%ﬂ’t%rpcycm&i gile moieties

that haL¢ Yhne ol%&?%aﬂc r}'ﬁ&ﬁu('i ¥l vha\hﬁ %JBHQHydommon with) to the
benzt hi azo I SOXazo yrazo triazol y

nonarematc d10§e|rocyclmd:atm| golr e)@m,p e4 p[hphag@pdﬁ,o |n91phthahm1dyl and benzo

denBzﬁQ/tep bft éeg!e%}; cllgesﬂcz,}p gﬂﬁ@%# arRMédnHiAlcrreC%B%Zm ydme embodiments,

enzi m in sonme
the batdrocliciomiktys grduh dahfromrica raycbut GO samboh atonfsy and in furshes lgmbediments
fron&s%cn.{( %g;goa o%tbig)gc?ar% ag%nrlnofnnusg) eémtﬁ{ﬁﬂ%ihm ﬁ'etér%%oalkyl group
con@ins Gatb abanit 94, 3 foeabhat & oo s toy/é ring-furmingatoms. nk s®@meemdiodiments, the
14, 3 to about 7, or 5to 6 ring-formng 20 atons. In
sonme enbodi nents, the heteroaryl group has | to about
4, 1 to about 3, or 1 to 2 '
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het eroatons. As used herein, "heterocycloal kyl" refers

to non-aromatic heterocycles including cyclized

al kyl, al kenyl, and al kynyl groups where one or nore

f ing-form ng carbon atons is replac

wﬁg?%$§%9%n1such as an 0, N, or S atom Exangﬁquﬂ%yM6ns

"het erocycl oal kyl " 25 groups include norpholino,
heterodyiclmathyb lgoiupnims pipebauti4nytl to abotir Ahgdi ab ¥ hetydoatoms. In some

tetrahydrothienyl . 2,3-di hydr nzof uryl ,
embfFRGRLY B ChkaRKlon g YA BRET Rold' Y outls hgpés In some
embqaymend, ithehi heydrocycbalkg grbugiconydins 0 ©Gt thiprdohddi nyl |

pyr azol i di nyl, ,aoxazelidigyl, thiazolidinyl .

PGS it el Rl Yaeaa s EE S, arieihtmpy ang g

ded wsed hevding Falk@dye refe &b Qal(%(-}lllkylggrengDEﬂn}q;ﬁéglkb)l’}agrgﬁ}ﬁ\éﬁclude

one or nore argomatic rings fuse i.e., havin . bon
methpXy, EGR¥HRTRMN e-g-onvmowwdmﬁeﬂ?%n, &'blﬁt@_t‘lé_raaégt“ﬁ}k&

Fi Ausedl QEremX BRRakoRM Rfkd t3ladYE.al@pkupal i m dyl , and

benzo derivatives of heterocycles such as indol ene

ants pssé hagol hatnalkpryipséers loansdfrbaleptkycarawnt An exapgle haloalkoxy
grouglgt(ﬁflqpycloalkyl group has from1 to about 20 carbon
atons,” and in further enbodiments fromabout 3 to

abueseg bereiy (ysloatkyloxy” tefers omd)-evalesdkhent s, t he

he al gr i :

AES PGSR Al B RN 1o GO eBup Sb i APPLY shirytdrdi
enbodiedberem, “GlbalkyhiRpD 2006t 2hBE9D gfoan SUBHANNSE) ylad3ysloalkyl
het er ocycl oal kyl group has 1 to about 4, 1 to about 3,

gﬂm%r 1to 2 heteroatons. In some enbodiments, the

heAensaly dbenl, Kihetegrepelplatkylit adfers 0 &0 akyllaubky kbhdsgiated by a

| .
et G500 SRS e R LS AR Ry e
substitited habp gafeterodiglh UdaR f FraErBcyctdaligiakylbr o@amkyl andbdtidsed by
5 As used herein, "al koxy" refers to an -0-alkyl
heterggyspalkybyx dprpprac ﬁntz%wergf,(yiﬁﬁsocvﬂ&au%grow hryg yromed (% carbon

atomP [rORIA1HN (& atdeast Bad¥iMPRYMind ReketARI.OPOXY) , T -but oxy,
and the |like. As used herein, "thioal koxy" refers to

ams Bed hgrgin “‘grolssfera® Wded here, "hal oal koxy" refers
t N5 . f I g
: %%%Ql%higktwﬂbe(g hekdth ca! b@@?ﬂghﬁmﬂak '@" lﬁ%}{g dnk ?dgpmore

s used herein, "cycloal kyl oxy" refers
stereoq@nigysg| Atk btkigbisomersysiich ahenaatipmers andafliastereomerfsy arg intendgg unless

LKy p itu a 0 .
o) TR RIS PR Sl Spmeciaty
substituted tcatbut @tbnipycannbecigalhtod lik ppticat)y aotive disraneent foensiMegthods on

. refers to

"het erocygl yl al kyl n_al kyl ety . .
now (o BeBirE b Gcally el foem SP8T gt D adfortartii Rstrias o i
the a.(hefsfihlozcsyb)lr ydsalukigh ogrrﬁdd@ﬁhc hﬁbﬁhﬂdd@lr ')btoesmmareydixal $oyithesis. Many

al k substi t ut t er oar a ,
acomeii, BPBE PG SRy Houbfe e, Sbiet Nk abp be present in the
compdh® @EYiEbeahdfdih) and A1l SQUREstEHIO QJEBNAS : contemplated in the present

het erocycl yl al kyl graqups have from 3 to 24 carbon

invengiop&1sj 4nd AFRS tEERREFIS lgtmqr%ggfhecp@glpp%_qfdp?ﬁpfpéent invention are
descritRll @h@Ra9BE isolated as a mixture of isomers or as separated isomeric forms.
Resolution of racemic mixtures of compounds can be carried out by any of numerous
methods known in the art. An example method includes fractional recrystallizaion using a
“chiral resolving acid” which is an optically active, salt-forming organic acid. Suitable
resolving agents for fractional recrystallization methods are, for example, optically active

acids, such as the D and L forms of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid,
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As used herein "oxo" refers to =0. 20 The conpounds
described herein can be asymetric (e.g., having one
nore stereocenters). All stereoisoners, such as
ﬁﬁ&k&ﬁﬁrs and di astereoners, are intended PprRS$005/016318
erw se indicated. Cbnpounds of the present
|nvent|on that contain asymmetrically substituted
mandalicroid, atadlmcxdaiact)e agid oir dheeviarioys opticaliziactiveaeamphersyifonic acids
such R e ehr o Eois Ao B RE Brry g detre RUERR 6: AR calvation
mettRIAE ine ¥ BtetddisdmetibifllyFPute o€ Hf @melliylfeasylhniine@@g O and R forms,
racem c m xtures or by stereosel ective synthesis. ggpe N

r gugrsomprcallyormre Erms), o 2iRhenylglysingly  BrrePhrsiae, <ph
metl%ﬂ:?hlvdrhﬁ &Qﬁh@kﬁ&hﬁﬁmmee? 3! Qﬁarﬂlﬂoéy@l%he)&ﬁ@naﬁﬂ RSike.

bed "herein, such stable isoners are
c oResaiicatod dacemia memppse@amlso be soisied ouhnby elntionsera eqluma packed

wnhgaﬁ\?dTE’ %glh'nacg&g st IS('m g%ﬂtg(e gﬁg g&:@z l%ﬁeﬁg lg@’gﬁlgg.r%mtable elution

solvmtxbmpesnmfn daﬂ(baﬂetsnmhechlsy e;mprkrlbtledthr:suneri c forms. 30
qut| racem c mi ounds. c
P{ngaurggt f.ro)}'leamyegtfonna 1 c ude n%t}?%lﬁ%‘l E(I;] I V%%ﬁclp%lﬁ keto-enol

tmn@ﬁ&s An exanpl e net hod |ncludes fractional

rystal n usjng a esol vin
unelppends of i haiop ke aispanetedh ol RORAFE PG froming in the
mtex%?édﬁtes%i" fiddd| @mpoash| Wopeaaflide these 4tome tHavinglthe same atomic
recrystallization nethods are, for exanpl.e, optic H

numben huf diffegent gaass aumkerssFarrsamplsnigolopssity deeen dnd tgtium and
deuteGihf, diacetyltartaric acid, dibenzoyltartaric aC| d

15 WD 2005/ 115392 PCT/ US2005/ 016318 ~mandel i ¢ aci d

maMhe phedsd, "phammaceutizallyl ageeptable” vlarfrfml@yeélpb?fé’éll fo refer to those

comg&irldge Q@%Po&ﬁwofsﬂﬁhg ﬁlg g%os which are, within the scope of

Rorsul onic acl d. esol Vi ng agent s
sourshmt:dlbdleudgmcm r suiteble ferd uscrlywaﬂattl with thentissnest ¢fdaignan beings and

anméa_lshevinﬂw.l te%%%?' S’otrcg%rcl al mYatlgHr %l&ér%r rrPesﬁ,'snse or other problem or
com@lli&&bﬁ;cﬁmmn'smaieIvyxtrmmeesohatrlcrb@neﬁﬂnmmmyI gl yC| nol ,

nor.ephedri ne, ephedri ne. t e i ne
i iR i o, SR v, e, of e
com|pbklﬁis RBesibed heih. s issd dBietn, Tphdrma@miticAly za:lcqnalﬂe salts" refers to
carried out, by elution opn a colu acke 51
derlwtvie%ag | eeflﬁ Qred qompoun gwaif@ﬁt ent compoun is Mmodified by

con@’érf‘l'lé 519 BRISEADY AN B8P Yh@! M6ieyerd- itsStaltt i@ﬁh eEﬂinh/HlésO@f pharmaceutically

sol vent conposition can be determ ned by one Skl [.] ed
accqpﬁpb@qﬁgltgmcludg(hﬁg areries ligiited s mingral ar jopganis) acyl sakis pf bgsic residues

sucl‘%og‘éJ {Fet; 'ﬁka#noér'@garﬁéj {ltsE a‘éﬁﬁ@re@ﬁ%s sutl aE %h%@ﬂﬁfcsamds and the

ounds of the-invention can also include al
likej Floet pipeaaqgﬁtuadlm rmeceptablersalthof the present lm\ml@@mlud@ &g qonventional

non; t%xfl saﬁso%p%wgﬁateljngr&bﬁﬁﬁémhﬂlc EP"? Coft mgsﬁréﬂt% ﬁde "#tmed, for

sane atomw—c erent nass nu
exaxﬁpke feoramph-¢oxid morgap&sar ofgahigdicigeFhei phatmegeutically amptahld salts of
the Prgseélﬁ‘mlvs 108 Cﬁlé?;% F)ﬁﬁl‘l;ersfazsg Frggnﬁr ga%ar%n C rln%gtlmldywtﬁgl? %ﬂﬁﬁ’é e? basw or
acidiinetetyabp comrmm&l t:htﬂMSa] raethidds Gemage stﬂcdnr smhs \Mm bé prepared by
reac%;g ’thev¥rgehalc1nd ct>r ase n%s o? these compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic solvent, or in a mixture of the two;

generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are
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sound nedi cal judgnent, suitable for use in contact
Wth the tissues of human beings and aninmals wthout
excessive toxicity, irritation, allergic response, or
ot her gﬁoblen1or conpl i cation, conmensurate

WPASHAB? e benefit/risk ratio. 20 The preseHFTAEﬂmMM6“8
invention al so includes pharmaceutically acceptable

prefeﬁ&i 1 $stPbf dultbble SARRGRMEI desémmgmls PREGRdEeuthal SSefttes, l7th ed.,
her ei n, vgharnaceutlcally cep ble salts” QHF%% /
MackqBylishing eamesnyt fasiah-skd-od S SRR maceutica
Saen&a%@rﬁ (19PTPE4AGS wlcmﬁinéérssira&n hel‘éQ{W}e{eféré}ﬁe mtﬁeﬁt@&y ng
acid or base noiety to its salt form ExggP es of

p e mecsenitinyeatipy alsa ircbisien Brodruga of hei qompgurds dsggribgd dorein. As
used B&kin I« ﬁ% st Qef m&gﬂyakoﬁien9§ %’ﬂﬂ&l 8drtibks SRAES rQbasband Gctlve
resi dués SUC as am nes, | ka or or ganl c salts of
parenpairefi ovhee sAdthimistersd clio asnmﬂmymbmecadi’reémgawenth@eprepared by

L ke
modl}amésfumf‘tl aP % ng?]rgéléh{c fﬁathl: ¥?rﬁg&§lg% \fl}g.lynut%lh giﬁsgéf)ﬁth%t]; trillgt Iprg))((ifﬁcatlons
are cleatetls eidiver nmeoxqmatmm:lgnoammmvum toathe patgnt tompemdeniProdrugs

f,or exa e m. no
SLH'Qleyd L n(l:aace&?i(g Psy are bonded to

el BRGNS BB ARy EaL

any gasupapitawhén sdhihBteddd totahﬂarpmelmrﬁubjeﬂy elehvesito foam DHfee hydroxyl,

. synt hesi zed fromthe parent ou i ch conta
amind, SUITESGEH1 SoraEhang] 20D AP ObS)Y SRR o i i ey Duhre no
limited®th hadate, @Ateadndybensdatdesirhtives @ARlchitol phé Bﬁhﬁr&dfubcyuonal groups
] reacting the free acid or, base forns of thes
in ‘heﬁmi’@kﬂ‘fgé’ F ey eatigR GTEINBERY EseABIIvesHS Fipgussed in T. Higuchi
and \apﬁéﬁz{’r"’l’ﬂf-&ugéﬁﬁ I\%R/elaEélﬂ/ebnS}‘@érﬁsr " QL1123 @mth@r&l@rﬂ Gymposium
solvent, or n a mxture of the enera
Serleho':wdqme&@sewehla qukérsevh@rug Q?ﬂg'l eée&%&ta@ Betl%&h%l American
t 005/ a3
Phark QYRR 368 POELELA PRLE 146, WBIROOMIIETR: herey
incorparatedl by neferemceRe thergnoretys Phar maceut i cal Sci ences, 17th
ed., Mack Publishing Conpany, Easton, Pa., 1985, p.
1418 and Journal of Pharmaceutical Science, 66, 2
.$mﬂ&ﬁ977) each of which is incorporated her ei n by

R, e Rl AR, g

prepaﬁé&i usingugRenhe g@insyntHesie (ﬂdfchglauesrﬁﬂelan be spniesized at@adihy to any
bonded carriers .which rel ease the active parent drug

of nufpgeoys Refsitls YPMEEGTUESa mammal i an subj ect. Prodrugs can

berng reRa6:8M0P Yrep Ak dcoYﬂpBGncfslHif@Ed ia0&itiof cPS cAHieS SRtin kiitable
t he conpounds in such way that the nodifications

solvepts vhigheeppdg readily selecishby emfrféllhlaﬁhfpm at prappie synthesis. Suitable
solve}{ﬂsvgan tb@ Edb‘gtaﬂﬁ'z{ls'mnoﬁ@MQU N@in (e OQEMQ? mht@ﬁ!il's' d&eactants), t

npounds wherei n hydroxyl, am no ryl, or
mterrn@maiwyolr pgcrdygpsat dheetepenidues of which e gqaetmswhgparr%@nt e.g.,
' [VRRED Bl
oL 8L o LR S 6 L EBLES e QT i
tempe:rempreet givel lyactﬁnampbesaméd qnnmdomj@lwenmbrm;xubqbf o than one
solvea pe‘efléridrl‘rxige%n thF pg 1cu atr Faetagt‘lo X rmmtu afbu Esgotl\llbeg\ ﬁs; a;eamﬁular Irera]ctlon
step dah®e eclepalinds  of the |nvent|on Preparatlon and use of
prodrugs is_.discussed i.n, T..H quchi t el | .

P B eratiigs ShCRBTBRSDS | BE; JeffiiPoan Havele Py piolierign and
deprofectioof SyiRchefiicdbgroaps. €he nadidfor rprc%dhbﬁ\aﬁd ﬂb]bl’o&ctlon and the
Carriers i.n Drug Design, ed. EQWFQF Afﬁ & ﬂ
selection of appropriate protécting groups can be readily etermme y one skilled 1n the art.

The chemistry of protecting groups can be found, for example, in T.W. Green and P.G.M.
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Phar maceuti cal Associ ati on and Perganon Press, 1987,
both of which are hereby incorporated by reference in
their entirety. Synthesis 20 Conpounds of the
fﬂﬁﬁgﬁ @3, including salts, hydrates, and sobgaiu€s05/016318
ereo can be prepared using known organic
synthesis t echni ques and can be synt hesi zed accord%P%
ew York

Wuts, dProdagtiveoFrougsmin Ghiganio Suathsés, Sychtlitot Waley 3085, Wfie
<199@2@"““"i’ma%&a%%@%&‘ e RORO U erletl 1® L oo b
r e&cﬂcthnsmhémtremmyedmeordﬁlgstklahy suitablehmethpd kagwn jrythgjagt. For
Sui .t ab] 2 I
cxan'ﬂ%% rpégc)@l{&' Jarma L“tlf)ﬁ ctaﬁ bel oﬁ?cllr%ag %kastpgaﬁ)sP@) %?@%tégstﬁltuz as Ynuclear
magriefie résohatfcaBgéctiondpy @¢.g. pI‘Id) dudiQ) isfraredh @&Emep)atspmrﬂmwmetry

reacti on carried
(e.g. mﬁp\@wh@gr%”m%’ rggﬁg'y,a?{glg' ??S%a{oﬁreapgg sk gs high performance
lxqun? Eﬁ%ﬁiafé?rdpﬁ?’ﬂi]’@@)ﬂr&hxhQay‘éflalrsmhtvsgnagh)s boi | i gg
enpera ure gi ven reaction_can be .carrie
onExample sythegie roptes tgtceplgmg)ps ﬁ-@ ”P‘f?&ﬂorb?fé prcgvbcfeééﬁb%emes 1-6

belo@efaﬁ&g h&& lﬁl@nttrhgml%i‘{ b tﬁé‘ héicté EREhLIRS al‘étdeﬁnedﬂiékélﬂim e
sol vents or part| cul ar ‘reaction 30 step, can

seIm;QrmedllatePpéﬁmmalal loh cat bq:mm%'a%ngoﬂlew@oq%%ﬁﬁflb%m Scheme
1. THEPorh YR Yl U?cr Qérﬁ&énlg%hﬂnpl cgﬁ%%ﬁ%r{eﬁrlo% ester such as a

Various ¢ n1ca e need for protection and
methyé patatbydteatmgnt mtlj 1¢d®metlge¢/9@assom edrbenafsrio @Mﬁt’@e resulting ester

tec I

1-2 e ahere 18" SRnE@h i ARAR: boFS B MADEIR I uBRE R base such
as lighium prammmymdaslfaaida dLHMDS)ax anpide, thc alkﬂawl pﬂ:cb@hl-érvd a mixture
bt o BB G AR R B0 e e o
crystlliz8ordfolioWing Hyﬂﬁ;lysmNﬁ\AheY&fek to ﬁrﬂ.ﬁﬂcﬂ)l'he\ﬂhluhimgleﬁantlopure acid 1-4

|ncordoor ated herein b%/ refergnce [ gd §n i ﬁl%li aturated
i syed Bha BURORBSINEYBE dctrs, wehg BEnp afpthtiees
carbgg}tﬁgqg,dkmvm in the art. For exan‘pl e, product

formation can be nonitored by spectroscopi c neans,

such as nuclear 5 magnetic resonance spectroscopy

(e.g., "Hor 130 infrargéehehedtroscopy,

spectrophotonetry (e.g., UWV-visible), or nass

spectronetry, or by chromatography such as high

performanced |iquid chromat ography (HPLC) or LL}PLQSNHF

| ayer chropa r apéi.CE&xanpl e syn ute o

CBDeHNt q‘ﬁe‘“ﬁt‘”ﬁn g ‘e‘"{)r ded |ér)1 Sche -6

bel ow, W ere constituent menbers pj the depicted

fornul aé¢lare defined herein. 10 Internedi ates of

formula 1-5 can be prepared using the protoco

described in Scheme 1. The commercially avail able

carboxylic acid 1-1 can be converted to an ester such

as a nmethypP ester by treatnent with

i odonet han assiLi@hyMettbonate in He/PUICIELD

eBeckiN gan be syfEAe ed tRecHN 4 At on_vvl_t‘h__lg’

hal i de ch as an |od| de (R1) usin a base such as

['ithiumdhexamet hyl disilazide (LHVDS)4to provide the

al kyl ated product 1-3 as a m xture
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15 of cis and trans diastereoners (4:1 ratio). The
m nor trans di astereoner can be renoved by
crystallization follow ng hydrolysis of the ester to
n id The resulting enantiopure acid 1-4
W@&B@@&%&& to a hydrogenation using a catal ysqd@%sggosgéﬁsls
Pd-C to afford the saturated carboxylic acid 1-5.
Schene 1 0 0 Mel/K2CO3 Owve LHVDS/ THF BoCHN OH BocHN
DVF R11, 1-1 1-2 OLiOH M H2/ Pd- C/ Et OH EIN
RaleB O 4 SRR 70 0o DRPIeBATSd i i PrOgF RS QYIEHEL I poheme
2. ?Qltlawiﬁgé-g r%@c&&?%éﬁwaﬁa P@M&@Eﬁgﬁ/ 0363h8le 2-1 (eg, 4-
) nternedi ates of . forrmula 2-5 can, be prepared using the
wiflugrpee by lPheRy ISt tHBId 1o An SEHEEY BYdiogrIAURR dtjRect G g ueh o
Rane?Niéka;‘ aEARERY oTitkd dnYindWath ldfloRoadetic {ry@ride n give rise to the amide
rifluoronet hyl phenyl acetonitile) to an am ne by )
2-3. Hyeciestjinmermisle @B b greated aith fpsmaldehyre i thespresgpgeyof a strong acid

e 1 S5 L L0 U LE AR I e R0 emoval o

the trifetdacétplgravg bietresamensevithrpotassiumgarbiondte imyatgeglphangl provides
.the pr ce of a strong acid such as sulfuric acid

the "{t%mﬁlgl\?%%teﬂ‘e cyclized tetrahydroi soquinoline derivative
2-4. Renoval of the trifluoroacetyl group by
treatment with potassig bonate in water and
et hanol provides the Internediate 2-5. 10 Schene 2 R2
R2 R6 --W2H2/Raney NI R6 | NH2 (@3CO 20

R , 6
Xy He/Raney Ni R NHz (CF3C0O)0
RS R3 NH3/MeOH RS R3 DIEA/CH,Cl,
R* 2-1 Ré 22

2
6 T o o} R®
R N\H/CFa HCHO/ACOH L RS
> F,C” N
RS R3 o] H2S04 )
R
R4 2-3
R6 R? R3
5 2-4
HN R
K2CO3
- R4
EtOH/H,0 R2 RS
2-5

Compounds of formula 3-9 (e.g., 5-aza-tetrahydroisoquinoline) can be prepared
according to Scheme 3. The commercially available intermediate of formula 3-1 (e.g., 5-
trifluoromethylpyridin-2-ol) can be brominated by treatment with bromine in acetic acid to
form intermediates of formula 3-2. Lithiation of the intermediates of formula 3-2 using an
alkyllithium such as n-butyllithium or fert-butyllithium followed by quenching with DMF
can give rise to the aldehyde 3-3. The aldehyde can be converted to a cyano group by
treatment with hydroxylamine in the presence of sodium formate/formic acid to yield
intermediates 3-4. Following conversion of the hydroxyl to a chloro (3-5), displacement of

the chloro with fert-butyl methyl malonate yields the diester 3-6. Hydrogenation in the
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R5 R3 NH3/MOH R5 R3 DIEA/CH2CI2 R4 2-1 R4 2-2 R2 s
RHORG RNCF3 HCHOACOHFSCNR5 I R5/ R3 O
H2SO4W R4 R4 2-3 RR RB R6 R5 2-4 K2CO3 HNI / R4
vgé%ﬂs)i'?s%ﬁz R3 2-5 Conpounds of fornula 3-9 pcgafa005/016318
aza-tetrahydroi soquinoline) can be prepared
according to Schene 3. The commercially avail abl e
preser[thecrfnmhlyadl esuch a$ (Ram:lj Nickel r¢dacep. theScyaso group to an amine which

et RN B 2 A p L TR o

sucH ﬁtﬁm%eﬂle%rﬁbﬁfoﬂw&oﬁy&noktﬁ m‘hatds(ﬂnngiactahe3 -8 is reduced to

interpedi ates of , for 3-2.usin k 11t m
an SRR S B9P: Yich ST rp gt BESEY it i SRRy Removal
of tl'QyBcﬂ:Llﬁﬁ%Qh RGidWheasiE] in @Rakl affords thepilo@udt3eg.al dehyde
3-3. The al dehyde can be qﬁpveated to a cyano group by
treatment with hydroxyl the presence of sodium
formag e/forn1c acid to ylelg 20 internedi ates 3-4.
Fol | conver si on of the %ydroxyl to a chlor

(3- spl asrgmeahc of Rro” wiNaRTHer t -

met yI mal onate—y+etes th | dj, ster—S—ﬁ—‘F%'o‘Pogena l
HE t Rf9 WO 2661 115 2005r8HERNE  p

of c&fal yst such as Raney I'QI'rZCkeI reduces the cyanos-3
group to an amne which cyclized with the nethyl

ester to forma Iactsam Treatnment of the Iac&gmvvith a
stron% acid sygh TFA renmoves t he N 5

t dabCUHeQet ar b Ret yrhospheryrchiotidet | ng 3-8
IS r?ﬁjﬂﬁﬁd ‘to anjlanjjne us“ln_g‘ﬁ_a_ne—’v\,hlc IS
purified *t hr ougto prrgt eBtion o?u"}(’h € anmi neClii tN Bd&Y.
Renoval 5 of the Bog using an acid such as H® in

di oxane affords t he product 3-9. Schene 3 R6 R6 OGR6
55

N ]
tert-butyl methyl malonate Hleaney Ni
NaH/THF “EoH
o) O

RG

R6 R6
RS R%
TFA/CH,Cl, _ HN I AN 1. BH3/THF HN I £
o N>R 2 (Boc)0 N
38 3. HCI 3.9

The carboxylic acid intermediate of formula 1-5 can be coupled with an amine of
formula 4-1 using a standard amide formation agent such as PyBrop or BOP. When X=N, the
resulting amide 4-2 can be oxidized using an oxidant such as mCPBA to provide an N-oxide
4-4. Removal of the Boc group of 4-2 and 4-4 using an acid such as HCI in dioxane gives rise

to the free amines 4-3 and 4-5 respectively.
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CR5 Br2/NaOAc Br R NaHf THF HR HO N R4 AcOH HO N R4
n-BuLi/DMF HOl N R4 3-1 '3-2 3-3 R6 R6 NaHCO2/ HCO2H
N R5 phosphoryl chloride N6 RS HONH2 HO N R4

C NR4 3-4 3-5 RERE NRS R5t - I
Wﬁéf"ﬂ&lgﬂgl onate 0 | \ H2/Raney Ni HN 11 0 Nt "%@5/%6“8
R4 NaH THF 0~ OO ~(\ 3-6 3-7 R6 R6

TFA/ CH2CI2 HN | RS 1. BHStHemeMdN 0 N R4 2. (130020 N
R5 R4 3-8 3. HO 3-9 The carboxylic acid
internediatg of fornmula 1-5r&an be coupled wth an
amne of f@rnula 4-1 usin 8 sﬁsandard am de formation
ag sdoh aowPyBr,op O B en x=ReuPingeoenty
resul ti &M de 4-2 ca QXglazed usi ng an oxi dant
such as 1|‘5§3F1> to providegan N oxide 4-4. Renoval of
the Boc group of 4-2 and 4-44using an acid such as HCl
in dioxane gives rise to the free amnes 4-3 and 4-5
respectively. 20 2005/ 115392 PCT/ US200% 016318s

Schene 4 QJRs 5 oC + ,HN R coupl i ng Jagent -R
Bka ~ ol [ @9@
CF y
42 R?
mCPBA
0 R®
HCI R®
N S
BocHN«d — H2N‘©§1L »
VR
44 Q2 ' 45 R?2 O

Cyclohexanone derivatives of formula 5-5 can be prepared using a sequence depicted
in Scheme 5. A heterocycle (R°-X; wherein X is H or halo) can be lithiated by treatment with
butyllithium and the resulting anion can be quenched with 1,4-cyclohexanone mono-ethylene
ketal (5-2) to give the alcohol 5-3. Treatment of 5-3 with aqueous acid such as HCI in water
converts the ketal to a ketone. Alkylation of the resulting ketone 5-4 by treatment with LDA
followed by quenching with an alkyl halide such as R®I affords the cyclohexanone derivatives
of formula 5-5. Substituents on the heterocycle can be present prior to lithiation or the
heterocycle can be derivatized in later steps according to routine methods, such as additional

lithiation reactions, to form compoumds of the invention.
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HCl R5 BocHN F2N 2NN R 4 4 R2 4-3 R2 4-2 nCPBA
R6 R6 R BocHNRL N/ RS HO H2ZNRL QQ4 NR4A R
-4 O 4-5 R2 O Cycl ohexanone derivatives of fornmula
RNo&fRzdae prepared using a sequence depi ct egdeTiuB2005/016318
Schenme 5. A heterocycle (R9-X; wherein X is H or halo)
can be lithiated by treatpnent wwth 5 butyllithium and
the resul ting ani on can beCtfB®ched with
1, 4- cycl ohexanone nono-et hyl ene ketal (5-2) to give

the al cohol 5-3. T nt of 553 W haque cid
such as H&-xin fibLAe erts B _t_d%ﬁ.’?_"ﬂgt_a
Al kyl ation of the UP+i ng keto by treat nment
with LDX! fol | o9 ﬁ qjench. ng5wth an al kyl halide
suchxan, Halle af f or dS cycl ohexanone derivatives of
formula 5-5. Substittients on the het erocycl e can be
present prior to lithiation or the 10 heterocycle can
be derivatized in later steps accordi ngrto routine
met hods, ¢ s addij pppeal 1 thi BOI reactions, to

&e03

form conpy Ot he—+nvertion. R /115392

PCT/ US2005/ 016318 Schene 5 R9- X but thiumQ O

HCI/H20 O4R9 5-1 OD O X=H, halid® 0 5-3 5-2 Re RO

LDA/RBI RO0 O 5-4 5-5 Compounds of the invention can

be assenbl ed as shown in Scheme 6. Reductive )

anCompbards off the leteotien cdn bonssainbled-a showh iarSchemaé. Beductive
amir];a%gn o% iy k%to:r)’le li')? Stthufh g_gd“%ﬁ{ D985 formula 4-3 using a reducing agent
such as sodium triacetoxyborohydride produces compounds of formula 6-1. The linking
amine of 6-1 can be optionally alkylated, acylated, protected, and the like according to

routine methods to form derivatives of formula 6-2.

Scheme 6

RB (0] RG
HO RS
-~ N = Na(OAc)3BH
B0 RO -
X R4 THF
43 R?

Methods

In some embodiments, compounds of the invention can modulate activity of one or
more chemokine receptors. The term “modulate” is meant to refer to an ability to increase or
decrease activity of a receptor. Accordingly, compounds of the invention can be used in

methods of modulating a chemokine receptor by contacting the receptor with any one or more
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5 such as sodiumtriacet oxyborohydri de produces
conpounds of fornula 6-1. The |linking am ne of 6-1 can
be optionally alkylated, acylated, protected, and the

rding to routine met hods t o formd
ng%fsé‘%%?a 6-2. Scheme 6 Rs O R6 HO N\ R Nal? %@ﬁ‘%‘s

RO O+ HZN1 X Ra THE R2 5-5 4-3 ORg OR6 R7T RS R5
of thReoerd}‘ImBB pobrhbdsitildhs 'dRkridedherei@ R1n Xoma ehiBo&zhekits, ESinp@inds of

6-.2 10 one, enbodi nent.s,. conpoungs
the pReRIRVTIOB AT 8% % SRR LR, 13, fu T Empatigents,
the c61|ﬁ ama? Bﬁtﬁeﬁﬁ?fﬁlh@ﬂi San Bgsell &5 modmlelahg%s, ofl ScHER@Rine tréteptor in
er 0 a | |ty t i ncreas ecrease aCtIVIt
an injvidsial ip g of mogulalinl iR KSR hy GERISIERNE # @O Rt of
ac ,ﬂ@ﬁn@gfp&gﬁiﬂdp 15 et hods of nodul ati ng a chenoki ne

receptor by contacti ng the receptor with any one
nofelemokine\igseptis; 1o whigh sheppresepsogrnmunds Bing angfor trwéulate include

any &grglegﬁ{@ @éce&ror CHMRA LhORFmERS Ghd E}%ﬁlc}nﬁ{e%&—gtdr !’beﬁ)ﬂgito the CC

I ments, conpounds of the &eesent ntion
familycaf cagmolﬂm tsoemrers influding ferkexampice E6R 1o CER2, FCRYs €684, CCRS,

CCRsn@ darrd <§6§1&0m8éﬂ@q Peé,mteﬁé ﬁgx@a&dm rgecg}ok??anCRiZ.

€ activity o I'ne rece
anThencbnmodudﬂ of theneeemtloﬁ camdbalsakcm oByt‘laéeqiecéyiﬁt mlearbylhat a
duI &t | ng. amun

comqggm%ls o s a r(g?:]gp € TEceplK {or V\Wt hgr%aner mqgrﬂr potency,
respeeﬁvmgwﬁd@anbd ndatamu afe dmmduheamce:mene&apdne any chem)kl ne

L:égﬁg@%%or:‘%?r@%nt%r”ae%ﬁ.bgegfapﬁéﬂm%%acw b P EER v
that the Cdorfpoliflls dfothe ExaATIbIE carChinll ,to GEMZhibiCCRR2 GitR4reatdeRiHfinity or
potency, respectively, than for another chemokine receptor such as at least one of CCRI,
CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8 and CCRI10. In some embodiments, the
compounds of the invention have binding or inhibition selectivity for CCR2 over CCRS. In
some embodiments, the compounds of the invention have binding or inhibition selectivity for
CCR2 over CCR1. In some embodiments, the compounds of the invention have binding or
inhibition selectivity for CCR2 over any other CCR. Selectivity can be at least about 10-fold,
at least about 20-fold, at least about 50-fold, at least about 100-fold, at least about 200-fold, at
least about 500-fold or at least about 1000-fold. Binding affinity and inhibitor potency can be
measured according to routine methods in the art, such as according to the assays provided
herein.

The present invention further provides methods of treating a chemokine receptor-
associated disease or disorder in an individual (e.g., patient) by administering to the
individual in need of such treatment a therapeutically effective amount or dose of a
compound of the present invention or a pharmaceutical composition thereof. A chemokine
receptor-associated disease can include any disease, disorder or condition that is directly or
indirectly linked to expression or activity of the chemokine or chemokine receptor. A
chemokine or chemokine receptor-associated disease can also include any disease, disorder or
condition that can be prevented, ameliorated, or cured by modulating chemokine receptor

activity.
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CCR6, CCR7, CCR8 and CCR10. In sone enbodi nents, the
chenoki ne receptor is CCR2. 10 The corrpounds of the
i nvention can be selective. By "selective" is neant

W' Hos/fssgzompound binds to or inhibits a chempkyg2o0s/016318
receptor with greater affinity or potency,

respectlve cqonpared to at | east one.other che e
B ok O Phert e PR b g PE AR and
condlﬁm\'s Bih {1046 ifflamihdHdR " shd GhilsriRdtoryTaRBds8E métasdlict &‘i@eases immune

onpounds of the invention can bind to or inhihit CCR2
dlsometsmg rcaraet r Inagomergmbodients; the rhempkipe receplgrasspgaled disease is a

vira]giﬁge@g&f) %Egrlﬁg t]-gg:glf& k| EQ%@SC Spfnﬁﬁmﬁ%% ARedbs irﬁﬁ:d?ﬁ: diseases
havifi R flamasarrecmpbusil sushtas asthine, se@mbmddser@mwtl lallergic rhinitis,
smu%E:s\r/ém ) org g%\éz’gge Fﬁ%‘d%cﬁfar E{%g&hﬁdn? g()oﬁ%?]lgl%& s)ébxtn%rogp%m?omng,

psoriakie, uﬂtlv:ﬁkht paminsavezemanmflagmatory howdli disease, ﬂabmbbmwdxsgase otitis

med{gghﬁglgmsig,\f/ (?ag'qigc 51 Vg%{}tla%ﬂﬁg\%gosgg%g%ﬁég a'Fstt%%sis atherosclerosis,
typel INRAidBkfes, ARetdtNiQ G ghdi‘binh‘ ﬁlQItlp@Q?Per&Ys‘?lCr@ﬁVs ditdaed, uldehitive colitis,
Selectivity can

e at | east about 10- f?{;;ﬁo aé'{l eaé&){s
hypesssasitivien - waE ddisenses, edmg-indiised BdmpRATy, N1BFOSISe tructive
pulné%ngr)f Q1 %aseat(Cb? U rRRetoid Ol d nepliritis] G@igdratdl2OWblitis, atopic

or “at ast about 1000-fol d. Bi nding affini fy
dermaatiisi stiokiacute ngoEdRBYY, Serpoidesis, herpditiscademmetspys Mgutopathic pain,

hprrQéHsthﬁ;{) Wgﬁéﬁg&gﬂs Jorgﬁ‘lof%lg% Ghhofifs a%ﬁ?@’d et Rypei@nsitivity,

assays herein e present [ nvéntion
intefstitial Heng diseast (ED)netgroiddpathict pudmpiary flbrasise wp L Reassociated with

recepto associ at e dIS S
the @ 8‘1 S Sygfemicy dppus  § %ﬁg moa[io ?hé ng‘g]g%s’dﬁn ? gndty s, systemic
sclefoid] Bjodteals slyﬂdrbﬁeﬁpcﬂf'mgmsd:tis o Mhammyos;\tlst)l'mdab@hk‘c dalamples of

effective ano r dose. ,of ound of t
immuG o PR ornCY ‘iﬂwaﬁhﬁ‘%gﬁ'tdl LS BRI r’eo{'s‘?&ig lupus
erythHRdTBIGE NRyasidid piadls; ARSI aﬁsed dﬁbétaﬁ%eboxﬁaﬁlonémirmsl,eammmmune
di sease, disorder or _condi.t hat .is.di.rectly

thropdih,  @BAN YIRS CReLeGigy, PR IBBR TGP Al BiaB-versus-host
dlSCSQ:e %Bﬁ:s QF cARENHURR af@eueh as Preast 081FBK bl cancer, multiple

henoki ne receptor-associ ated di sease can al so include
myq!mya @nd dhes tike @has are charagterized hy; infilfration £t magrophages (e.g., tumor

ul ati ng
s P e A R Bl 115362

PCHsLmOGEmn,csm gemEseantacere offerh tntiki bringing together phindicated
mmgt?ecseg Lokn ‘9’?? gfrs_'[tfegx% Sxdandfn%gfa%ﬁéfmdkfépgxq rp& 3t QREH thd Mshokine

hel Ude ron an ammat ory di seases,
recelpsair ahthl d cnmbo&edis’éﬁl,e inventioreinclidescthel edministrdtiomataeompaynd of the

e chenoki t
B T i -
as v@ﬂadipfoe exahple,Mhireduehizer gonphoardisithe imehtimheinth & smsds céntaining a

avi ng an.i nfl apmat or opent, .such as ast hnma,
ce“%lé’é\%rdﬁ‘é‘?‘e%ﬁi?piféﬁ‘@h‘fﬂ“ﬁmﬁg‘ & chFRokipg T5FSP ? sinusitis,

Commea hé/rbinl the t@ﬁle“lﬁcﬁhdhiﬂ’d o Bfatierd)” L@anmwahgsamy, feﬁ@dto any

al l er Y, sconbr oi I.soni ng, pSOTI asl S, ticar
animgly icluding raepwAk, pm%rqb%meoms et Fodan o s, 82bs, Tas, swine,

cattleNEHRED BbtsEs, Ak pEASRSs, afd okiSpreferably humans.
As used herein, the phrase “therapeutically effective amount” refers to the amount of

active compound or pharmaceutical agent that elicits a biological or medicinal response that
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media, |liver cirrhosis, cardiac disease, Al zheiner's
di sease, sepsis, restenosis, atherosclerosis, type |
di abet es, netabolic syndrome, multiple sclerosis,
Crohn' s dlsease ul cerative colitis, 10
“ﬂyﬁgvgéﬁ§|t|V|ty | ung di seases, drug |nduced"ELV%%%%?§"8
fibrosis, chronic obstructive pulnonary di sease
is Coﬁm meﬁﬂlﬁgﬂmtnoa dssaétdystletnl aninfagphdividusl, orUlutreanaiyi & eesearcher,

col.itis, titis, acute ner
veterfrag. ghedicht BB 85 PE eisiars P Eh SHisn e raughe of e ollowing:
NEUY Sieddnting theAdiskase; forRREMPRSprelhitihy a@lﬁb@éﬂé’ownﬁitﬁm or disorder in

eos| nophi I I ¢ pneunoni del ayed-ty
an inly BRL e ey PP YecisPPFEdP 485 Fipciee. canien godisdy upgloes not yet
expefi&ict- or dApRPAHBI SatRHOIDBAT ) é)‘t(hﬁ&ﬁ&b By A" thelL&lsease (non-limiting
associated Wwth 15 rheumatoid arthritis, systemc
examjplgs | Ase @rwmhwwgn51%ﬂny%gm@asepoﬁr@gtmdchd pylranary; fibrosis,
I I |
chrorg(g rorﬁrgttﬂ%@% n?gl)ﬁsﬁdlgeﬁ% r('éb?gz gidR! g)éonmggb% o@selg{rcrawzlijnrc]léor allograft
rejectiors oaftder sarnsnl@htaden,r Naalanigtiépnar nswlin i resistprrgr j aghdresclerosis, or
R
preve%qlhg llgllgﬁ:‘u reé% (fngngouglé ea agl £ é{éﬂ%gfgwél tgﬁée/ %ﬁ?eﬁ’%ngl’tmty, or
samdamnnmﬁnnmmlmkhpoﬂdmuﬂs, organ transpl ant rejectlon

o B, A st Ana i afPeshian, B b, SMTRIRE gy Bease
conditioft s tdioadee & ,an dNdikidail wmméxpeﬂtﬂcidgpdnedlsm}ehg)ﬂ’a: ;mnlcblogy or

the |ike that are ch acter infiltration
symmqtglﬁﬁégggxe(désegse P gqra{i/%darﬁeée‘n% %égevelopment of
the p-zMIMngy'aHB/@r Eﬁﬁﬂbﬁa@[ogﬁ) &Qﬂ%dnﬁlbﬁﬁageﬁe inflSmuResly de hetolinmune
the term"contacting” refers to the bringing t?gether

respagie  ifdRIFSESIUBI dttigeSlisepsean drug-ipfyed BYIEIORAHY ofiDLOgs; (fhronic
obstr\f&tm paYsddaly dlE&EC @G, GheuntR6it @Rk Tupul 6r FRARRK P fhibiting
5 receptor’ wWith a conpound of the invention includes
prognesﬁeoraemarhesxsqelaml@ rplasuesy Alahgiwansl discaseh sapylas degeneration or the
progxi’] E‘s\fcﬁmﬂ} ﬂghhtnoreﬁglaﬁc@ qb X'dgalﬁ@'élc Qhte p@rtlhﬁgﬁmé %Hﬁ{ﬁ' §}§wﬁ1 or stab1hzmg
uman, having a chenoki ne receptor
vkﬂémdﬁpﬂ@cawnﬁMOMEbmﬁguahaompound of the |nvent|on |nto
préza e‘f‘lor 19% gthff‘ 4 nIas%g f‘éelelxél @nbgmﬁlg&r?tléf ' %ddiseas%sconditg)n or
disordé&rigian ,mdi\h&udl evhoni$' éxpaiisticitigadr displayingahé mlﬂqlég)ussdmptomatology

of hh.gilgﬁeqéqcza rgil? abI a%g{;&%r(i%t 9ervgrls§1g tg? Hgt?l I{SEH éﬂ%/gr symptorgatology)

such 28 dBdré&ingdRE Butodhisne 18¥oR, in hgérbdritiva @i, difeases ed‘rug-@’(duced
pri mates, and nost preferably hupans. Aﬁgﬁi % her ej
pulmﬁ@vpﬁhra% ohFQfy QB%{I’PI‘%%PPW‘OQF‘IYe@ﬁ‘Iaé% (GRBHN: repippgidgrtitis,
lupus & pLBRaTRY Bhirit¥ing A finkof BsRARAUN SincBNG1BRESH Vifalload in the
agent that elicits a biological or medicinal response
case phviral Jufeqtionp 005/ 115392 PCT/ US2005/ 016318 i s
C t S s
g PR B Bl dgBi Buch Sl Paril Bl viral agervs,
antibrdis, cati-infbamatonr agstlseinsgin secrsiagaguontand erisitizersdeasum ipid and
[ I
ipa R 4Bt Bk 4 R0 Mt o BLENE B B0l AR wieh
the abingonodsr of theapresemdnmedum fashgeamyntbef phead:ksposecbwreassomated
. _the disease ndlt on or. di sorder,.but .does not
dlseaéggpglrs? éﬁrg or S?n dtIIOé’lB.I 'Qi? algﬁréts O(IOWC wi (E% present ?maounds in
a sin@fe dhéontine@RSds{geoforth) o themjgentewaﬁpje%inﬂmaemﬂesmmtana@xsly or

sequ?thﬁﬁ{sﬁfg'l%LraIevdonge' ung diseases, drug-induced pul monary
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chroni c obstructive pul nonary di sease (COPD),

graft-versus-host disease and/or allograft rejection

after transplantation, viral infection, insulin

wENos e, atherosclerosis, or preventing atrgsHoso16318

reactions such as atopic dermatltls del ayed type

hypersensitivity, or 10 seasonal or perenni al

al Smtaylecamhlradl agewty cor{tehplatadiferi use fnycamkinationerideths sempeunds of
the ﬂg &r$§e§llﬁl%g Ican (% T %%ngmldena{ﬁdSnluéllegd]tgdglare%%ee?zéﬁcnptase inhibitors

er 1rn an in
(NR’HSD}Qbh&nﬂﬁlbé@dmvdssmmmmwﬁiBblpm (’NNE'@;s) @rotease inhibitors, entry

omat.o of the di it on r di sor der
i {oT PO IR B TR gt L R hko s 5 i 2Bl e Bho hol ogy
angf(ﬁﬁpmsummmwh@gyaluw znhoaﬁimenmzsr); Id’kgmb:ﬂﬁe (ddl); zalcitabine
anmat or

(@ g (GATD% oG] COdo batvtio 198082 Bt afipivoril

ﬁ»%qsm A];aBbRA1iE (BIISSIS0 4B€lel0|65®rbﬂ{tt dhisiga FTC] beta-L-
(bisC f]1eurrat Oll (gl art hr ?Jgtul)s lpls?orl as??

FD4i(plso mlleﬂ eta-IpPdGraad apmed byta- &tihe’f dislaogy Srivorgryidenas); "DAPD, ((-
)befg‘-ﬁ hel ARhifo- rf’r{%% oldhef; Hh@fodgﬁgﬁ@?ﬁ&m on or the

rogtéssion Insulin Teslistance to a d| abetic state,
or Typibaltsuttabig NNRBls ingludet reviepine GB-RG2387AY delavirading GBHAP, U-
oor Zl AR AR AR 0 38k A Moy ey -
metlcylaﬁﬂ;ve-(pmymdth}@ﬁ(mlH,dHikpydmrdxmdlane); aat (/#)ebabholvdeoA (NSC-
ex i enci ng or displaying the pathol ogy or
675@%‘?‘&%’5& ol ogy of the disease, condition or disorder

( i szlcalrsﬁi(ﬁ:ﬂ@ progabd@hidabRNAEE saqelhsdir ROGI-8959); altagyir (ABT-
as decreasi n t he autmggune res

538)@)‘{3@?‘%‘@%% Q,‘:}Q(),yn g‘ﬁélr dALEs b3 APPIGRAVIL, glljii &éﬂ) lasinavir (BMS-.

23491).DRLA50f BRISOZI2962% BB T8; @ls AU s49/€ pul nonary
di Sease (003 D), rheunatoid arthritis,.25 lu

Qtlpeasqngwu@lr agents rmqlw& ngrgmllreaaM‘nélt ah- uﬁ.h?%ampéqfusxde

enﬁﬁ{r%lh@v‘@rﬁngthé/ | y@lotriQ8fisulBnidi@e CAPA, Of PA-4STT &ld Yissum Project
ection. One“or nore additional phar maceut i cal

No.blgdht s such as, for exarrpl e, antl viral agents,
amhl) ?@9& grﬁbodri’l%ﬁts ! ﬂﬁgmé% gecsncl é%ﬁ%lc'oﬁ‘templated for use in
secr et agogues and senS|t|zer ser
conibnqatmh eathr the rcompdaridatdfribe ax;p@mt dnveatiod gan comprise, for example, an
nmunosuppressants ca use 0 i
Op"’l“'h SEQWIFY o RO YFETPIE, "rb}?lgelgoé n? uc?’n\a/‘gn rf;% or t8 lrge %ﬁ?éﬁse 2
cycl@éxﬁghme khilgitor 8Gehpdsad eyaBoRydeabsecd mﬁlbﬂ;teaae sntenihukm mbibgtor such

a5 S ERTHA ARG TR B ghE B OO FAIE iR Appdelimumab

an NNMA aﬂtagdrm SO RMIbStoE N nitc adae o ah efﬂﬁlﬁitcﬁldfl.lhd Emﬂ&lshsqu nitric
or sequentially as separate dosage, forns.
oxidzgg @ gyon-stezejdal pntiinfapetory et gor %&V&O&B\eé“emﬁsmgr%’F“nﬂammatory

age9 St Se:%ﬂ‘fb‘l EMRAL 8¢ EQtantiaépheR @SpRhNabl&Re, Wifdtarlyl) € ibuprofen,

COﬁpOU t he present I nventi on can conprise
indomethagsiss ketedelae merphiaet nageoxewm\RheBIceHR, PEEicAR; asteroidal analgesic,

sufe%'l&n%lblshgﬁ ac( ’t\é'thcLP) an(f]otﬂe? R$?ﬁglg8’ 'thy Ghstént compounds can be

Scriptase inhfbitors prot ease
admiimibteteid t with , a gpain yreligvahi di nqtﬁr@atOf usiclonasi nafifding, ogns H2-antagonist,

B B o N B0 Sk SN pepi,

phedylﬂmpmbilamﬁn( ddp3eudaptiedrineabi orymetazoline, ephmephnne naphazoline,

xylometazoline, propylhexedfine, or levo-desoxyephedrine; an antfitussive such as codeine,
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(ddC); stavudine (d4T); |am vudine (3TC); abacavir

(1592U89); adefovir dipivoxil [bis(POM-PVEA];

| obucavir (BMs-180194); BCH 10652; emtricitabine

FTCl; beta-L- FD4 (also called beta-L-
Wh&?ﬂ&;&”ﬁ’@%a L-2', 3'-dicleoxy-5-fluoro-cytide &Y@%Aﬁ)ﬁns
- )-beta-D 2, 6 - di am no- puri ne di oxol ane); and

hydrcbqodmmosarmmp(lﬁd atét)betan@ltﬁypomktr&mth@(’ph@, NINRIFtic; amEh sadating or

nevi rapi. BI-RG—587); del avi radi ne (BHAP, U 90152);
“0“'5§$%Rﬂg aEHE‘ ©266); PNU 142721; AG 1549; MKC 442

(Hn(s%hﬁ@fﬁboﬂﬁﬁd’hyd JphBrn{ateutical agents contemplated for use 1n combmatlon

nmet hyl et h hen | met hyl 2,
with ghecfiogtpeyn Safﬁdhf( é@s% ’E‘J‘I“i“o‘éz“/&g’(“RS% E%%(ff’ Ifhg @ vLA4
antagh¥RIsC3lictS Uist akls€ BdsefiAsen i ORI lslstmrsszl rwbwlrasm W096/01644,

ui navir ritonavir

Ro
W9 A R s S OAeC bt SV 28 o PR iyopmios0941,
w09§b4330984 L 9é/432%'5@ﬁWd98153§/ﬁr wo%?ﬁ)wo%ﬂ@ W098/54207, and
BVB- 2322623; ABT-378; and AG O her” antlviral
WO098/§892 (bheleredds pyedir wngaeth%m%wmpqhhlpl fqnigplone; bgtarnethasone,
predr@%ﬁg{eg?rggtg on@%& %Jr&ag'ﬁ (?3)4|'rPnAr{n§§>%up 3sants such as cyclosporin
, tactPlimug gepariyoin &8i0ather A 300 typmisnmurtosefipnessants; (d) antlhlstammes (HI-
hlstax%gr}gl anlta%unat Ltlﬁzg{%éob%cr)r\rllm l ?ﬁ efng oaggﬁéﬁ%lr%%fn&e? %}Lc% ?&eﬁﬁgmine,
mproltduentclemsmn dipthepliyidsaming, odlpmmykaéme atnpetepnamlee hydroxyzine,
onist, a lj oxygenase i.nhi bitaor.such as .an inhibitor
methferiiey | PSRYEHALD, Wmepleig, JARMRS | RRICPBHgy o Angecline,
phenﬂarﬁb‘l@ Q?bﬂﬁgﬂ[basmelﬁnﬂzﬂlhj b tf€tadin@n lbﬁtaﬁl‘deﬁuwtlﬂzﬂnehlfb;tdfﬂfadme
asanlntere n-1 inhibitor, a TNF inhibito
desecg phors cra it |aﬁ%ﬂ’e%§i“aﬁﬁg PER| aterméf? ol F Ao o froutaline,
metaPIINRe RN HSRIRNSIS fsoetBlide NAlbltedoR bitBkerDl, birbiiteraK |t}Qa%pl‘Mlu§U1 cromolyn
i nhi bi tor of the synthesis of nitric oxi de,
sodiugpn -atiopingi diRrateiiun nproghdat d?‘&kogﬂﬁt aniggorysts (e, zafirlukast,
mont@ﬁﬁi(&lf' BnAMART GRRIAG AR, amtl%}ﬁo3f‘gﬁﬁiotr1£&r biosynthesis
exanpl €, such’ as acet am nophén, aspirin, codel ne,
inhibiterst @y zileitonp BafYe h005);i ﬁhon@ﬂ@éalnantk@imtm agents (NSAIDs)

such n?sr %h$ n(?mc NAQ AR atvaFe(@? %lnﬂrapg%fgr? éh&%%ppr@fe%t eJuEfoQﬁl acid,

suf en
carplbfelnefenBuan I fand>gtofenhﬁuprnfen,aﬁ1mrbmmfpouhutsoieanmbeprafen ketoprofen
;n i stered ain.reliever: ntlato such
miroRSTRD Sk Nabida, RRLBAAT b Bloterd bR, BhRfeaRflla. and

tioxapfofemoaesc lamdhdldﬂww\ved Qt: g9 indmoatige i, aﬁémetakﬁﬁl, #slofenac, clidanac,

diclo%&é{eﬁ@g{eb&i erg:gcﬁ é&aﬁ,r ? pgg]z%%:rgﬁ}ﬁgfe sac; 1l naghgg)r(épgce oxpinac,
sulind3d, Oﬂﬁﬁl@&:o' tolMatinP r A80thétevig dlahd €zonf¥pirac), fenamlc acid derivatives
| evo esoxyephedrine; an antfitussive such as, codeing,

(flufeygrmigrrcidomrelafsnamic peifs rssenamioandilumisgcii apb fpdfenamicacid),

blphéﬁfeﬂmom?cn'acﬁﬂr&?fvﬁ@@e@t WBuni®dl AGXt NAMRISNGT RAGAMsA (isoxicam,
diuretic; and a sedating or non-sedating

piroxigan, sudoxipamraad tenexisame salieraies ﬁv@nm/hsallpﬂwrméuifaselazlne) and the
pyraf'bgcﬁﬁg S gﬁﬂ&fé'pl Refi ? rgf%rn us ré%ngonmoﬁ%uag&xe Wc}x%ﬁquutazone,
conpounds he ent invention can corrprl se’put
phenplbatapane);| i (8)t edyclapxygenasgkA- 4COX-2) inhibitors; (h) inhibitors of
phosphodiesterase type IV (PDE-IV); (i) other antagonists of the chemokine receptors,
especially CXCR-4, CCR1, CCR2, CCR3 and CCRS ; (j) cholesterol lowering agents such as
HMG-CoA reductase inhibitors (lovastatin, sirrivastatin and pravastatin, fluvastatin,

atorvastatin, and other statins), sequestrants (cholestyramine and colestipol), nicotinic acid,
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5 ant agoni sts such as those described in US 5,510, 332,
W95/ 15973, W96/ 01644, W96/ 06108, W96/ 20216,

W96/ 229661, W96/ 31206, W96/ 4078, W97/030941,
WP 04/9235897 WO 98/ 426567 WD98/ 53814, W98/ 538¢Tms2005/016318
W98/ 538185, W98/54207, and WD98/ 58902; (b) steroids
such as becl or net hasqgne, . net hyl pi - edoz,l sol one,

fenofjticy acidt Ifigsuatves (gemihicgiinglo FBAARER cand, hgnzafibrate), and
probll¥dl! QRPLhti-HAGmASY biSTHLROS LMY %§<§1a'3§ San8URNF afierapies, anti-IL-1

cycl osporin 10 , tacrolinus, raparnycin and other

recelma(s (IBTIUW& iantnGReo ot s YRAY: anela9dlemt(i) lentitdigbetie agenty such as
S t & i

oL 301 OB Sl o PRGUIIRS, RIS, i)

orhtaioamaeﬂqghmzor(h gﬂdeplbghkazrmeh e(m) dirppraentiphp pf aterfigron beta (interferon

vt HIBRAL R 1 540 soBAAEALRELTE: sminqrs i

antnrﬁéthlﬁ:il@ésl lch w‘lemaﬂﬁdpnme Bjydl B-ardmap&),puﬂm, eand zoj'tetoxlc cancer
f enadi ne

cherihesape ARy TBF ARIEH Fiio SR toepmind of U pmpouiior he presen

inveRG6ir &l BE Qécdad adtiel ingRieNBrhif Be Saridd a9 Wlﬁfdbgélﬁi upda, the effective
net aprot erenol, fenoterol, 1soethaiine uterol,

dosepfieath ingisienty rbuterol, theophylline, cromolyn

S O@hU Ty l'éoQ' eeR2! Bﬁ@é&f?ﬁ' ¢ BE Ofed Cin  b&HKRAtIdEMEth an anti-
ant agoni s (e g. , zafrrlukast, nontel ukast,

mﬂqmrmwrurkdvmaqepaw leasnt, inptp tregkmestt of Spflammetiory Fpetabolic disease,
autoﬁ%ﬁ%&éﬂ??& (:?I;cgﬁ %{:\tsl%z fﬂgig’célai-n Winﬂir&\%r t{if gr@anglemt rééﬂoﬁ&t egrbompared

ant’l anmmat ory agen S
to tiieNEAp&BY t@Ches tichapastipagmit atnne, a@thwtd@qacqrbatmed ite taxic effects.

RO RSP R b B Ak o

prestitiipventiewith Bd@cﬂﬂi@cﬁrﬁhagehﬁt oprofen, niroprofen,
napr oxen, oxaprozin, pirprofen, pranoprofen, supr of en,
tiaprofenic acid, and tioxaprofen), acetic acid

PhaPREidedBbdl Vermil&tidhs and DASHRHoams N, acer net aci n,
al cl of enac, cli danac, dlclofenac

| of C, ..
£ erfihesEmplaver as PSR casisAls. Ui fomPRv of F A Lgan be administered

in tHeSfQPﬁ? Q%anﬁaﬂéhﬂ%@ composfiidht. MiSe cotipfltifmCoan be préphted in a manner
I dometaci n, and zonepirac), feparnic acid derivatives

well( knuTe v the @hwaeputlﬁ@c%ffﬁﬁaﬁﬁncbeaéfi'am'fft?fé# W afrivangly| of routes
depﬁdgri%u%cfxeg Elalt&l JyeRRfid irbatdehtdds: desired and upon the area to be

oxy Ic aci'd derivatives (diflunisal and
treafeﬂuf@dmmﬂn)anommt be rtepigal Simeludingnophthaimisxandate mucous membranes

PRI IE B 8L SERABF L, by pin o

msu@ﬂmm’noné pobdzqm perayi’cxsoﬂs, ﬁrmb;dmg)ﬂ:ev nctnﬂletmtlazmheal intranasal,

epldgg}% her@ gg( gm‘?l)( é’#%n%erqg ?%arers E%al aq,]mlglsFatlon 1Pc1udes
intrdV¥eAGR|ipcthareekial, &ﬂﬁutaymS I Mtri(ﬂEEEmbAY)mm(m@scmmhﬂrmjcctlon or infusion;

or lant a%onl %Rst ST?rfa@@g o? whemgé}ﬁgul@@ér e Bh?s[tfé 1013: ﬁ%?egie{ral i{g¥ninistration
can 'bQWfHerfgrr@G?stngﬁ%lhs%se lIMearOp)\ féreskampRS By b RBAtRiubAE Perfusion
(lovastatin, sirrivastatin and, pravastatin

pump; Bbzgmagqqtlﬁal cogpgsitionst and fﬁnmgﬁt@nétfcpfetpplggleﬁdmﬁ%lftratlon can include
fch HEHY, SRS, AR, Fodhs EubpdARbDi liquids and
tran S c@agfn( 37 WO 2005/ 1§25 EPaRbpARbcs sprays, liquids an
powdersofGawertionel pharmageptieal iComsTs( ARIEPIHPOVHET Orcqilyt pasesathickeners
andftl?enﬁie y%eene@&gm? %EaéfixjaﬂE aiBited BGHiomB! Qg’%@ ahd tl{ehl)ke may also be
ant1-i nf’l anmat o ol ogic agents such as anti -
usefuher api es, anti-IL-1
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receptor, CTLA-41g, anti-CD20, and anti-VLA4

anti bodies; (1) anti-diabetic agents such as insulin,

sul fonyl ureas, biguanides (nmetformn), U -glucosidase

inhi bitors (acarbose) and 5 orlitazones (tr

WaRYSBi1Vdt i t azone); (n) preparations of int eﬁ%ef%sg&gmfms

(interferon beta- lo., interferon beta-1 P); (n)

OtTh&rineafipo alad inchudedptasmanristica edmpysitions mlamsontam as the active
ingre%en[h;g%a%tb%bﬁ c?ets tgg %gr?}aguﬁ&q? é? ghl OLH% é r%lgove in combination with one or
more pRATREARIcAPEsdctMatlg edttisrs. hhRakivg gi&tcoh@bsmor&foﬁthemvemlon the

conpound . of th? conmpound of the P i nventi losed
active Higregisab dtyRICRHY, B GdgW IR 2R FRCIRIE) UR? rhyead‘ SHPH ﬂf ‘elose

w1thng§&%rhdca¥mnn tHaGoRt HL 8 e48mpikOa Bsele Osfacl%'ilcﬂhpbrn gr Hléraddhtainer.
or exanple CCR2 antagoni st can be used jn

WherctsokeipienicwaF £ha iieanis Gan b AIsardeBr solidnar higrid pategah which

acts ag%evllhlcie CHP@; & rﬁ@él{ﬁﬁ%r @ abiVel iapraBeho ‘?huMea&‘Prlﬂogltlons can be
, aut oi nmune di sease, cancer or Vvi r al

in the noewt ¢fo tablets, i pildy, opaavderse lﬂma‘tsﬂémheﬁe%m edixirs, suspensions,

emu151 SItPa, ﬁlgiO{l% sa'% ekag%{g’(gat ; o%lkhe ok NG aPRdtid %&ﬁhﬁﬁ‘} omtments

ohe, ts toxic effect
contaﬂ:ﬂh@ tforvexamiples yp&r H0% oy oveedtit of the astiee champouad| S@ftdmfl @éﬁ‘e@latm

f nbi.ni. ) t t_ of
o SRR R PO 3
Fan mptbgiringns fornchlddoaa gie Eﬂm&scdfﬁ]mmné mah Oyeechiblesl to provide the

pharmaceuti cal s, the co
s TS 3o e S R oy Bty b PR compouns
is sulSRARAS hiditte, itldA8 $E nfidEAO S fattiulssiged 168 tkpih@pam&adh iIfitha active
manner wel | _known in the ph ceuti cal

comp@éﬂ%ﬁﬂh%ﬂﬂ&%‘@d%&?f solyble; Qleyp%?nq? Sifeeten Bfe ‘%Hﬁ?‘ﬂgy d‘b‘@H‘g to
provM@ QEMl’an{lﬁgadmﬁﬁn QKBRS irf the BIrRRtioh,%. ¢l @Bdut @dl miesiel
upon, the area. be treated. Adm nistration can be
t dsimsaExappies| @fastntgbk@mﬁcwaﬁmﬁq inclida oSBT HRISRARCbito)
I n }

QAL W 0Bkl B ol o
sxllcammebsryaallmepdwsg,, palysdhylpyrrajidoye, selbulpgez water, syrup, and methyl
cellu oP%ni@ee Efatlocr)llrs gt ha (ﬁﬁtg(lrrfglr% el?ul:al]qgé @ngz%?gllg iagents such as talc,
magxﬁﬁmnm;tsdrnta; hrah mmemarll ailj egetting bgentse mowdsifyingt andasuspandmig, agents;

prese?\lcjwé %?@%%B% PI n bagegﬂdt g&s%h%«?rgrt@? enzé?tgs asrweg{enmg agents; and
flavokiRg &@dnfe ThE c&fipdshion@ufthe iriveiticarcan be Iﬁ&rmwkittf(mol B0 prov1de quick,
Par ent er al m ni strati.on

sustalf gF e gFL EEISE 8T U A e el Bl p 0 patent by

empleﬁﬂg bfydOdReA@0HSh 8 280 punp. Phar maceuti cal
onpositions and fornmul atiqns for to

dMersastnoationncanabe forBHdtsd 1ntar%‘s%%?£Fa1%“Ba?a€Hé’é’sage containing

from SOt AL about R0b HSc1 @rﬁéﬁﬁlsuﬂfyj sboud{ 00AS -about 500 mg, of the active
suppositories, sprays I uids and powders.

mgre@wnvaﬂw teomalunip Hosegafosus'| tebirs oanhysieslly, discarie Buiss sujsahlglay unitary
dosa s 3)' IM%S&% cIsh%.rﬁlbﬁﬁllgﬂ' %bag?{elag t&@hldnk(te 19% aﬁré:determmed

g€cessary or desi condons,
quantiiykef anéive mhsoallalculagdftoprodd& M@deﬂeaﬂllelﬁggﬁc effect, in association

05/ 016318 This invention also includes
W’thﬁﬁ'ﬁf#gcpgﬁfrp%cg}mc@oﬁﬁop §| ons which contain, as the
aclni sefie embodiments, the compounds or compositions of the invention contain from
about 5 to about 50 mg of the active ingredient. One having ordinary skill in the art will

appreciate that this embodies compounds or compositions containing from about 5 to about
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i ngredient, one or nore of the conmpounds of Formula I
above in conbination with one or nore

pharmaceutically acceptable carriers. In making the
w8 siskd,ons of the invention, the active ipgfrgdiotdsissis
I's typically mxed with an excipient, diluted by an

exc;{:l ent or enclosed 5 within such a carrier in th
10, ffam mbaytt 10fto abast dipfrem afowtddsialaboutsle frem, aboupel to @Put 25, from

abouglﬁf.?orab‘égm&%ﬁ{ ahge d SoaIBG‘g BXbRiBBt, 336[5 \iﬁ@ut a8, f?om about 40 to

t can Sem - SO I'i qui d
aboumﬁ @rﬁnhxabohﬁ&oahmnéoasgdtb%ﬁntwemng| er or medi um

Ofn ﬁtoH:\e a to:d\!ﬂ?erﬁtsn reec?g‘%g{mds olg lé?lillgésqt(la06lco geshf?égglgr? c&rﬁ{ﬁn from
abou$ 80 e bbout G0 gy 6f the Iacnuenﬁgrechamp Ons haviag orcbm’anj’ skitlnis the art will

oors S 5 SR L8 235200 s Bl G

75, filch/OaB%t%'tQ ht)o&fl 00, Fon @bdut @ 0C ENEHIN 125, mﬁﬁ ativiel 1 P8fothbout 150,
e atin capsu es, supgom tori | es, sterile | nj ecta

Fromaiout | 5, Sl 1 28, rank bR AN S ADPAIGY o aholss 219 gut 225
fromPatiolf g&% ff bt%t 256‘%&&%&& 207D ABAH 293N 58 a‘sb{nl 2?705 foGbout 300,

provi t he e‘prlate particle size prior
fromcdwbt aomga ebquh 32fh ram labout 33§ te @beutt3S0, fremtqbeuta%ftoi tpeabout 375,

fron| égo'ngPE 1o Ltf bub HH&H?J}@ P‘Mt%ob NS %% o ﬁbg{%{ncﬁpmfﬁzg%' dv86k 450,

e sl z ess t han . he .
fronmlbuuétsmto 5ban H‘@i)um ﬁon@bsuﬂﬁﬁamabtmlt F§0 mgtoé theaotivelihgredient.

arti e .can bea ust d b
E\/? C%‘ﬁ ré%ttl?caﬁqﬂpoﬂ%l for mr% P¥ ?nsbolgttﬁeo%Véan{l gontain from
aboxftGOOfttJ :ﬂiohOIDOOEm@ of thbactive4fgradiadt. Offohavirgadinhgsskdf in the art will
ents include | actose

appEejie S IS DAL SIE0PHAPf GOSS R AL RO GeabgL500 to sbou
550 Q'?dln@ hbbut Bmﬁm&aﬁtﬂioo alfr@h aBdwe 500 Tor #DIBCEH0} ftorlngaeblatesn to about 700,
cium silicat m crocrystal |[ine cellu
frompahapy 7R |t<p9bqua|7§§oﬁafén a@%lrtﬁl’éﬁdgé kol om 4098 f | 8Q0,{ about 850,
fron B0y 85 466t 9000REm aBB® J00NiaTHbG DINr G At 95000abbt 1000
i ncl ude: |ubricati ng agents such as ‘talc, magnesi um

mg @fttb%ﬂ“‘é\ltvemmﬁﬁq neral oil; wetting agents; enulsifying
Q'Ré lﬁ%t@veenging%uﬁ@%ﬁﬁ §e efRERRCEVEL AOWRIG IV AeSdREE ARI is generally
_ ropy! r oxy-

enzoat es; sweet eni ng1

admagﬂm‘.d in aplmb:m*h¢eaucaﬁyméfeezg@muntrﬂie~xudwpm§mogﬁ opfeverhthat the
nvention can be 0 [

oLk O P S by psicion,

acccﬁuﬂlhg 1o alu‘h‘rreﬂ‘evahtr dtduonstaheesy hleluplaigl thntcoiu;ltlorﬁﬂ) benieatyd, rthe chosen

rout? 8? 5 dlléisgratl?% %gm?ffﬂfr‘]% tc%gg aurgtg afir(x)un terg dcﬁsa%e %f‘egh? Ad l?SSponse of
the AR idualpatignt, the eevesibosfithEpatientaizsgmptoh30ahdrhe (llﬂc g), nore

usyal | y about 0 to about 0 .. Of the active . C

dPeatcarine ol oo puehgs a%@e‘rsoﬁ“ﬁsm BRL pedfip gnaredient is

mle’chMﬁh 6 phanhadduticsleEipient foFomih sald ReREmulBidradompositisAg@Raining
for human subjects and ot her manmal s, each_unit

a hasengensons mexarg phacompainkeel to RERsaM ipYSRtign. When yeferring to these
pretﬂ?l#lﬁ{tio%l conifositibA! 88 hbRoFHnBSULC thet RivE 9§ér5(ﬁ9ntt ifeyReayt dl1§persed

, I'n assocl ation WlthaSUIta eparrraceutlca
everdy dhrobghout thercommpesitionse dhatdhr eomnasision sap dgrigadilyrsubdivided into

0] 0] e (0]
oL ol 5400 AL i 3, Sl o i
prefonnlilatmnylssﬂlehlsubdlvtdhé intot unit |dbsaga|cfprres; joitthe ttynet despfibed above

contgﬁ;gr?% hes gorgg {I;llds(}g "to GBS %bé hfg“& the q{:tWenihEleefltoS? the present

invention.
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WO 2005/ 115392 PCT/ US2005/ 016318 10, from about 10 to
about 15, from about 15 to about 20, from about 20 to
about 25, from about 25 to about 30, from about 30 to
about 35, from about 35 to about 40, from about

to
WORSIN11A%2 o from about 45 to about 50 ng of qxﬁ§HMWOM3w

active ingredient. In some ermbodi ments, the conpounds
OI THeQEBIES of HiPIH Bf ﬂhﬁa ptddentiimAeandH QiR b@QBit@d br cfma-mSe 5oﬂb@uided to
50 to abqut 500 of the activ gredlent
provlﬁae. ALREe Fww&foydlg& fheladygntags OF Brolonge Pcnoap‘fﬁ’éé?‘ﬁt’lé’ thytgplet or
pill cwt&nﬁrm@ Qfii @R r GAAPOMILS Rier AR SbrhpHASL, BRNAE: laelﬂg in the form
fromabout 50 to about 75, from about 75 to abou
of am gryelope @rfrathe fermenoT heotwehenmpones cary bersenstatad By an epferic layer
wmcﬁsgj‘)gs tl)gﬁ'gsgat Jl%%%ﬁﬁ?%%ﬁ %ggtggr%cl@g&%‘%erganbﬁthe 1&*3%&9?6%m to pass
intacabmjthezmgdmnn@dgtbezewecf inoieleasso dt varsty efomatstals caybe uscd for

from about 2 u .
such gl WG o b, U sty Al TuROY, obMlhli g anc
mixtgres @b otyn8Ti6, acidsr mth abdumaBTBlst & stistat, 4O, aldaholn aal mgtlulose
400 to about 425, from about 425 to about 450, from
acetalgyout 450 to about 475, or from about 475 to about 500
OT1gef liduide for@it | un/ ezhlchghcedorﬂ;mundd ahdscimnpositibado e baa,sertt fvevention

conpounds or 0Si tions e inventi.o ont a
can B GO 0TI OSBAR RO BCCCH HpfR, adiEo solutions
su1tab12§ffaegﬂe§ R{rup$aqudbay bh gl Quisgendainy, &liflalvoded etffichs twilh ddible oils
apprecl ate that this enbodi es conmpounds_ or

SUCh@éﬁ%@lSWdo‘h‘é sewteafihicAEPTU Bt AbRSARUL G 2t Brel g8 lixissand similar
ﬁwng&gqhé@guhdgéo to about 600, from about 600 to about
0, from about 650 to about 700, from about 700 to
ab@QmpO?SE@nS Hoonnhakian orsmsytfatisoincluderoltionmaas swepeggions in
(v
s A ] SO AP 0, R S G, i
The hrﬁuuil hesoéxdtcpmeosnmgrsemyeqwalmxtWe pmamtxcdmgwhtﬁwcmlems
as desc 1bed sgCt I Ye o?r}/eeém dumgn% q sn%%g$ r%%?mu’ﬁstgl%g %ﬁ%«i ¥ral or
2dm B € Harmace (1y et f'iecti've  armount .
nasall ﬁesp&takdry b@ltdu ﬂiﬂ&dﬁc&l oosi'stehml\eﬁﬁt Cdtﬂim)mtlbhﬂn @nthe niebwfzed by use

t he co d ,ac aII te ed . be .
of i msrég%sle H W S ltuﬁ %yalée:;%reat X p&ﬁl V\% 6H? ﬁe%u‘r %P%Sevd(f‘e or the
nebuﬁtlhg HEBicanes be dtﬁ@ﬁdddﬂonzg fichean&RN dért] OMint@mixeent positied pressure
t he chosen_ route of adn1n|strat|on t he ac g
breathingaAFRme aBRHHHOTS PUSPERPION AP CRHBPYSHIONS SRS &ﬁaﬁgeéed orally
or na@flly £ Hg\ﬁcésnﬂhé’ﬁ QHRbr tﬁ@fdrﬁmatloﬁ ReanSPyRptht nnéhe

patient's synptons, and the |ike. For preparing solid
coRfogmopeinef s:e@mow PRcEpssitipm adpinisiered o acatige will vary

depeh@ig% Q&bﬁ‘ru'ha't Is einthisRred, B{éaglﬂﬁ‘pﬁeugf 8R! adirifisRARIAL such as

m a SOI ormu atlon osition contalnlng
prophylmwog@nr@onshmme mf ¢hegfatigntchapranner ffadmirdstystien.cand the like. In

theragm/tl%rki)k)?&tlow @&néc?sﬁt%ng‘ LiPod aQin{ ﬁgé%d 194 @anlrégﬁ% Q\Effermg from

I ONS’as honobgeneous, actlv I ngr edi
a diseysei madnl ymolirs peffoent 30 careenr at [edst parghlby arredtghe symptoms of the

. CO sition SO th t he conposj|,tjon can be I ead
dise G R I SRS Qe T CRTT Gl Bt HoWRGE piion beine
treat&dgshwelb ast Byihetisdgnpint bfthandekifsdlintdan d'dpleﬁdlﬁghpdh factors such as
refor t|on s then subdi vided int.o unit dosage .
the sPiSPIRCORTRE Beothass SOERtY sdprgy sonlith Sh T AT G the like.
f Wh&&ﬁﬂ'ﬁﬂsﬁxon@ admifst&e@ud alfientEhnObe i theafotrh o pharmaceutical
qredlent of the present
comp051 jons described above. These compositions can be sterilized by conventional

sterilization techniques, or may be sterile filtered. Aqueous solutions can be packaged for use
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i nvention. 30 WO 2005/ 115392 PCTI US2005/ 016318 The
tablets or pills of the present invention can be
coated or otherw se conpounded to provide a dosage
&&Eo%%/?{sﬁﬁfd' ng the advantage of prol onged achrpRs20b8616318
the tablet or pill can conprise an iInner
dosage and an outer dosage conponent, the latter being
as isj or lydphilized,ithe kybphilizedipregatation being cothbinedwith p steTileeaquogys carrier

o R TRRRER D AL PP I A b ety

11, M&@ poeferably fidie Sit09eindanosd (praﬁnably dropn3 so 8i htwell tbeiunterstood that
t he duodenum or, to be del ayed in_r lease A vari.et f.
use GRFRAN 4] G HFETRS QUReTb S L el dh E miion of
pharf@&dukiBASaltssuch material s including a nunber of
poI meric acids and m xture f polyneric acids with
tharapeytis|dosage of the qoatpou@gﬁ(}l thepresspinventiqp can vary accordmg
to, ff)‘?lé)éd ﬁ&e th@?}tﬂ:tufér ws€ fhPewhitilUhél the@infeht 119 thdeC thd ifanner of
conpouhds and conpositions of the present i nvent i on
administratien phitbe cpopeundditht dealthicard sosdition phthe patignt.\and rthedydgmem of
the érFJcﬁBrng %ﬂg}a%l ?ﬂg vl %Bgt&g%éig%#bﬁ@@ poé’ ﬁ?ﬁfg&&mdyof the invention in
a pl’fahamnmdll &omipssivors can tvlar)edenyhémm ypon zgungtmbgs of factors including

onse me ,Qj,l u
s SRS o O Sk G5 p3 Egin Fr
exavgib)i the eﬁnpohﬁdfﬁﬂfboﬁwtmtﬂm&aﬁ be prdvhhﬂari ArosgueoUS physiological buffer
i.nsuffl ation |nclude solutl uspensi ons
solufffa oREAURS CHPR e dap ot ol VAqHBoUS B GPRRMRY for parenteral

admﬁﬁhé{tmt Some rt{ﬂbdﬂd&%@&nﬁ@ﬁﬁr@(ﬁom aBsut POPERE S0 aba_thel g/kg of body
[i qUI or so n‘p05| t1ons may contaln suitab

weight aemday el somalempodisteats: tildesearrpgepis diemsabog0. ebgtsﬂigﬁe @bout 100
mg/R) qu &5 Iﬁen%ﬁ rgér qﬂé B’S{L&é is L%y &)0&89&* &d QRA vafifbles as the type

dt'er t’he ora nasal resFlrator rout e
and f:mntl crf qmgr@slos y:ﬁ therdissassfdralésordeGihpowerall bgalih istatus of %@amcular
b y t d
P B B o8 oy eSSt of
excndﬂ:m caad ats mhte ofrudbuﬂustzatng Bffedtive doses e bt exarapelated dram dose-
ce mas i ntermtten pressure
resPB‘?s&?Pﬁ’ h g‘"ﬁs&g E’Pﬂ’e mviEg oAl mOdtglptg %é]rxseor powder
COMpeebinpeiEls 0f theliavention pas hles del fcm’rmldtgd inaombéamtibh with one or
morfg;fglgl dgr\f/lgqccgl%ﬁ\é\ggl{c 1ents(|e-:)(lgl\{ : he jﬁdr Wac&?ﬂ%ﬁ‘ agent such as

antls&imosirﬁrhﬁ{é aAPPredsaite @ﬁtl-‘irﬁlaﬂnm&ﬂyeﬁgedm | thengstyerapdltics, lipid
dependlng on what is belnP adm ni stered, the % ose P
lowering; 3genisgHPH elevating agentss inshlin SecreiagogHss opeasiygers, drigs used for

meg%@&l@:ﬁ%frﬁehﬁat%ﬁcﬁ&rﬁuméaﬁdﬂ@lemﬁélent the manner of

nistration, and the like. In therapeutic
applications, conpositions can be adm nistered to a

RhefRbl R inAdsSRAY TRdbhdrt RAEnEA OM @ disease in an amount

cure or at”least partially arrest the
sy Ritomstoni§ atthritis (RAkpstientsydrdated aggmskivelit withsdisease modifying

age f%fpﬁ I Yo {j o%rg{néa\é\gnalls &Zlﬁle geqnc an‘ Iﬂﬁ smfgs A7 fe &g?énte' RAunamide,

gnent
or aiblcgmllsmcai |anh1eveaWat5émrdégngs u;fodxséaactmnsolsumhludmg complete

t he seyeri t he di sease t.
remig3RB SPSE IR BIPORORG SHUFEn A RESH, i G dardized scores
of disease activity, specifically the ACR criteria whlch includes: pain, functxon, number of

tender joints, number of swollen joints, patient global assessment, physician global
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The conpositions adm nistered to a patient can be in
the form of pharmaceutical conpositions described
above. These conpositions can be sterilized by
0 jgnal sterilization techniques, or
Wg’ﬁ@?ﬁ?ﬂéb il tered. Aqueous solutions can be pac&gﬁo?fm‘ms
for use 31 WO 2005/115392 PCT/ US2005/016318 as is,
assesslnedtylabﬂ'thtb'ryzmehsuteklef 1ny1a1nlrriatibrzé@{lbambﬁsm, iandradeilogic assessment

nbined with a.steri ue
of jo GG e CHIE siear T etk gaan oM BT gph e continued
admihiytdtioaltd Ynaitdih opemblctienefitn CBroacdosihg ,of mseagnnefne Bﬂbblyted with

BT ST OB SR ARBIchhD Bl ecome

refra®§i B @B&rﬁcul&aﬂ]éiaﬁy Snd Qéquirk addl dlieZRitiSe Wdihen. 6Fd# | thesk Nreasons, a
the formati on of phar maceutjcal salts. The

novek pidecsive meracpymfdgaéloaﬁ withgrahplovandarddpMARD oy dd he 2 clinically

hauentdnen can vary according to, for exanple, the
lrrlpopartlacnlar use for which the treatnment is made, the

nitatients oFith aimifivasy reap%ﬁ 9t anth ENE othpiapisel, (inflemab.a piapercept,
tQ n dHSDEEAL-rRéumdides

o AL SEAR 1T o G 5 D R By i

(DMARDa) molrrrpmg it udt linkitsdite wsthotrexate. syalosperiph eolhekisitantimalarials,

pemc]?lpa ors | i a%ga]e i ggg Ecgpéyeﬁglulﬁ@ﬁr}erﬁ g?g@?éxrs?asset: ca.n be treated

with @esugstanchyﬂatoplmbbs ex;trgls)sgonaumd/dr haetivipuo£ COR2 mcludmg, for example,

adm.ni strati unds .
“u°1ei“h€%ﬂst feo% ﬁ%ﬂf“bsg (Hrsdm% %Bleﬁﬁlgﬁ Bﬁ)ue“g;ﬁg %’hy3| o gg antipodies),
smallbefdieule fhibifotsoe.£. 0 Mlicicompoundb aditcldled Heeeimlbmmdt oth&Ychdmokine

of .the coppound for par enteral adm nstration. Somne
recepfQy hphabjfory, pths™are from about | g/kg to about |

g/ IKgo{ﬂE el%‘BQ?ﬁm%ﬁtsV\@b Gtistaned thdﬁl‘x’lhlbhﬂ e ERicBMAGME ARIVIS of CCR2

the dose range is from about / kg to about 10
is a spgll jegplesyl %@32 Hbibite %@ﬂwa%ryso ﬂi‘é Cﬁ%@%sq qareépgsi%es orally
q.d. SERENY: 2RoRUM 1 BkdeBP LSt 380 Ii}R 4 ¥BL TIRNEhii@Ns @Bk b fwithdrawn
progressi on of the disease or disorder, the overall
from lpediycha decteass imthetdesagsafitheinturrent fherapgrend veowld bematntajged on
I t t
weauPle? Ofth B R GRG0 | IRaRRERENGR, ARUPR, Riinbipaion of CCR2
antagadisi mdstheiatcient thefrépyctanvs qacr@ésou@&r fre caamplapdioat et to about
two gwsgh%g%gléfzo%{l%t%sg W osg W0 dtgé Ir%l\ggu%gg g%q 'c@ht}é)'uh{goorg) 'ccr2
antagoAMenti on can al so be for rrul ated in conbination with
one. or addj.ti.onal actiyv ts can.
T Gtee ST oSS raclfonal BVARIE, G0} Cfidliss ar
numdrmﬁun%aﬂmbﬂﬁleDMBs haﬁit kerio |camuntiog yloﬁgﬁﬁilhﬁg side effects, the
chenot her apeuti cs, id lo n ents,
MOSt HOFMEN P@n%&%rﬁ@%e toI thg IVEL, a8 e:isaxgrg&tgrggu@lresswe actions. CCR2

antag%ﬁﬁﬁﬂ Isl @§kdted @5 have BS SRpIREd l&}% tehe sﬁﬂ'e@abmﬁlkt aff will not have
rheumatoid arthritis and the [ike. Rheuma

similag imppRqsepRIRAlve Tabilitine AtsoragH meth Reditionsl QMABRSh rfddigonally,
the th }"e mhé Gn%t icals 1?%@911?9&% &7 Ve Whith ik SR IRN dealing with

en S hotrexate, antimalarials, gol
advepe mastlmsariihqéxalfshfe phambrally hivavallabledHER2 prathganiss i ekpected to be

on thg%rc?er P hl 2 'r?’s)k ‘of t3ki rﬁ:‘géﬁ‘ gg%gﬁeéﬁéxmen&ug GBLEHSadErse event is

Sease confro I ncl
very minimal as compared to biological agents. Also, the current biologic agents (infliximab,

etanercept, adalimumab, kinaret) are typically given either i.v. or s.c., requiring doctor’s
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rem ssions. These clinical responses are associ ated
wWith inprovenent in standardi zed scores of disease
activity, specifically the ACR criteria which
w@g{og,qlggéz pain, function, nunber of tender peirfisSo0s/016318
unmber of swollen joints, patient global assessnent,
phyS| cian global 32 WO 2005/115392 PCT/ US2005/ 016318
adminsstiemen patient sedf-i mmm;n nhis deads tethej possibilitsnef iwfsianpieaction or
nd [
inje 08 ol oA THAE G0 P SRR STBANy ook Rrb GORZ antagonist
(DI\/ARDS) reqw re continued admnistration to maintain

sing of these agents is
D'“%Degd'g?é’fsg‘é %e‘f’ﬂa"cg}réﬁ%f”ggﬁ %XI city and host defense
COMppeODidibetchdsibhd 6Ntk |lyadinpadaussstaf mérbitity bmd anatality in western
refractory to . a. particular therap nd require an ..
socigfiosc 1 101 Y94 TREH N Poegts. s slssese s sipecterized fy pgcroatic bota-cel
dysfﬁflét%ﬁtab&ﬁnﬁahﬁﬂ%?)inéﬂﬂhQ&erHc@Yi'StthiﬁvbldirﬂV&ﬁ'peﬂf)he%lQi@dﬁﬁ d Based
be"a clinically ortant advance,
on thamnmus mchamss)mSgﬂm P@a@ﬁowaé%dp&;ﬂrgedlf%seaﬁtvp gepgral classes of oral

ther{;{j&r 0 h@aﬁlagfer{% et t?ﬁé’ Eﬁ)@t@?r ﬁ@mn secREAbhwd r(ﬁhbonylﬂfgak such as

erapy (kina or other disease nodifying
glybaritlé)- arridelumiml agnsimg%(melfonpmnb)azolﬁMWWQ sy aspygpiglitazone).
0 EnathY t
c&&%@&ﬁﬁg&:‘zgﬁw éed;]cﬁgégelt | g%ﬁ nrgl:(glrﬁfﬁ?ﬁk nlEars] a%gla dsh%% e manage the
metﬂmﬂlc elviedts @If ithis dxaéase end mshany iostantics earsles shawnbe amlebfa?@dhe need

for a?&‘%e\'/‘ﬂl%/ 15 &ggén %Ptbﬂﬂnﬂlg Io{gvgp?xgvgﬁ;p me, lgpuq{n reswtance often
prog’i@dséb leading to thelhebd fon ﬁg’ﬂﬁf uﬁi)xli?l\b‘hppi&lhflemahas) In qddmtoe; aprediabetic
anti - CCR2 anti I €S s no
sta, HAPEH 1 8 16 2000 RBPREUIAALoET LT BURER & B Shagpgierized by
1mp9ﬁ'é?ﬁélu&)|§@fm&hﬁlﬁ n% % Lﬂﬁ‘[‘yeiﬁta@srociaﬂ&h Riith @besityN W8 nidjorith f patients
|

art). In sone e nents, the substance that, i nfy bltlS
whoadgyelopdyRsr? diabtesy begin by fiavyloping dagebin resistapeg iyt the hyperglycemia

occﬁmhgwkﬁ tHeldFatie B R ﬁ@fonéé?rsuﬁﬁh Qlﬁhoc[k'g?e"e)of hypRin§¥iRémia necessary

ant agoni st can be dosed orall b.1.d at a

to piexsat hss of elusnsscamensiasis. 506 e & %ylsuhrhéesmnp%ﬁ?rgponent is
hlglﬁgggtgagcng% BP%Q@A\Q@onsfe{ iy i9 Ss}?gaXt@d @mﬂ%ﬁ se 'id;thE PRk of developing

el r current therapy an
typniliabetes) bypestansién andeatomantheait diseashe CCR2 ant agoni st .

aLl ents,ol i B
anf(g (ﬁ%h? &e%tﬁé)}'rgltaga ;%F’ grﬁ ﬂeﬁ %ilg:ggs %ﬁer%g%g% P? thg CProgressmn
fror® Wh 1ﬁﬂil1n I‘Esiftalamwltce typalﬁ:)dnhbtmselsttbe pleserice df\mmday@psity Most

patlglg}fﬁ?vrl a SZC% I nul n &lag?s;t?% ﬂﬁgﬁ}gﬁisgggtggw msulm resistance.

It 1sedmstﬂat wnluﬁgadi;soady ts aOrﬂij br FIVARES: ok tHe cEGRBprﬁﬂttag el ®sistance
are 25 nungleous Tradi ti gnal

R
leadiRgmp YRS & PBRRIES i SHpaTStiRg Shsipise gfs@ i fpp ionribute o the

devEIBPRBR Heind8lind ARRAGE bk bRRrdstivRfto dieadwe! In addition to the secreted
I Mhunosuppressi ve actions. CCR2 antagonismis

pfO@xp@@tOé‘d qbgsityainduegs 3 ﬁﬁi#%%re@ﬂﬁrawgt% FERPEBIFeiny Which fhopgrmarrow
den? g%ﬂokh%gg ab@MRilatd idThdifdse | FEPIE AREHRIN ?Sﬁiﬁéﬁe tissue macrophages.

assocl at ed th traditi ona
Adiposti tissosadcygphagescachumaplatej incadiposg Hissug dn @g@R@éioél fog measures of

adigé%élg?i'.ic ﬁ'gils%xe? ﬁgﬁtra%lg V\i%gé?gphag@ Qllé 5 Sofiide i of> ngn)y‘.’%? Nhe inflammatory

cytokines that have been demonstrated to induce insulin resistance in adipocytes.

Adipose tissue produces MCP-1 in proportion to adiposity, suggesting that its activity
by signaling through CCR2 also might play an important role in the accumulation of
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30 adverse reactions. The half-life of an orally
bi oavai | abl e CCR2 antagoni st is expected to be on the
order of hours so the risk of continued exposure to
the ruq after an adverse event is very m
gﬂ%% to biological agents. Al so, the CLJ%éngﬁﬁgnmsw
bIO|OgIC agents (infliximab, etanercept, adalinunab,
macrdphB@ds€ih) adifRe tt)spiec alld i @ikviewn eilicies the WICPH1/GCR2 jinteraction is
requiripn octor's 33 WD 2005/115392
directhCTETRIBIDGOD RO e HARITIOE, PARITBTF Breupattedist reduced recruitment
of maxfdphaded]t6 GHipAsk tisktd hxﬁﬁ’dﬂﬁ wil difeelypras tdibel reuced productlon of
i nfusion reaction or g%FCtlﬁn site reactions. The S8 ectl
proinfarmaipsy Balseeesadnyheaher dieArpip ARPiF gleg e ergduetion is dircctly
lﬁme@thggmhéﬁmmmgxabetes and Insulin Resistance Treatnent
Regl nmen pe 2 diabetes is one of the |eading causes
ofPatients) whnpt c{mmeitrm ansylin pepistancoeaither nred@é%ti%éqoegoglmmlc) or
r f I8t
it HER TR 16 oAkt B o
activigeeBERR ure:dhdn;g ifersaxhinpler pailaie agidse(eign mh&enﬁﬁ oesiRBAmplgeules),
er pher S e t p S
o e B Ko 4 C B RGN, TER" 2L pounc
disclgabd diesdin ahthenthgpi demakine areedptaxbinbibitorst kmatn nrypm art). In some

ete insulin sec ues Ifo
embo ST 56 SR R OGRS LRI ST Gy B
moledudlé @RI ighibRci @ QttagoHist). dhe r@(sm hmthgm&nn e)n be dosed orally q.d. or

Combi nati on therapy that add s bot h nechani
b.d oA OP Pi5HLARTE SOREE At JNE P UUFL O Giifeh fom or
have 486858 iR do@ag'EWhélﬁéiIr@HﬁﬂéraﬁﬁlGndJQ'oﬁlHQWﬁndlﬁlamed on treatment
aneliorate the need for exogenous insulin
with briGERR mataEemst HowdigertelniGIRY iapggomHstiFatHentemRy e pd 1o
supplgﬁgﬁtlnthelprcggé Sthérapy Itc?@ﬁhaﬂge ¥t9 eH@&w@ﬁ&g ot @ phdvehthibgression to
Insul 1n suppl enmentati on. dition, a prediabetic 15
furthertipgubn dependenced t o as the netabollc syndrone has been
te arac u e
o DAREd" O, SBRERPOP BRI AERY TR Sl fRe cR2
antagbhistsrapg ourhérgusof SMtagemtt may\bh aisefel éropramplseto2pre¢ladrepregression
begi n. by. devel.opin [k t e, t
fromp, BefighYice s Syt P o ERE BR6S: 51 dhehtlnay reduce or
replat Othg Qéecﬁmttﬁtl W3e bhmsdﬁgsl’eﬁﬁtlnfrs lwmehemsttelndmﬂnmmcmes Such agents
gecessar ﬁrevenﬂ | oss oq§§ @ose oneosHas lemB8 i
may glsQ prdues H&eq 5 A PFPIPRESTRE PERRGEINUL FEBRRIRES 10sulBuRp §WF9/ !
is requiredli ctive of disease onset and is associated with an
Increase in the risk of developing type 2 diabetes,
hypertensi on and coronary heart disease. One of the

Athe,%";él%%%e&ﬂéﬁ@ée@b&% of inpaired glucose tol erance and
progression froman insulin resistant state to

t y@@e@sdera@etl%g cpaditiorechsrasieaized by thecdapopitipn gb &tytsybstances in
artcnlygarglls pq;lh cé%f;ﬁsésyﬁ@h %e%ﬂsﬂ?gf Bty uBstARes &hdR8terol, cellular

I ST assocl ate iasul i n reS|stance
wast® ﬁrolducts,scatpluearand lothter swhstaneds thati iydldiupyinithe namlieing of gk artery.

Plaqllflegccég lrgrctv? rlar%p %H(S:I%Ylg t(l))t rédﬂ@éjtﬂe%ﬁﬁ%ﬁ&@ﬂ&%ugh an artery.

suggesti ng signafs
Howéven mnmresmgnﬁxtanf dﬁmagnniccux’s utmntthe plague @emetsopmble @fd ruptures.

n resi Sta n r [ e Slon S
Plaalg] dfiet BrficeDEtioad HorDh YO0 S R PRel (FER By of foeak off and
travel o016 afs 6fthé bbdy. Iff thé l:lanhstadl«a ra)bldcﬂ&{éﬁ)sf&S&nal tfeedrshhe:hbart it causes

a hegrg B%fagn}(ar %tg\é\tlo H,Foﬁgsl g]ﬂ Cres E ? gts FF&@? it l&g%g 1tn cgu%esp 9> Stroke.

35




10

15

20

25

30

30 Adi pose tissue nmacrophages accunul ate in adi pose

tissue in proportion to neasures of adiposity. Tissue

infiltrating nmacrophages are a source of many of the

wo'bdod188,0ry  cytokines that.have been demonsgigikemsbsis

I nduce 1 nsulin resistance in adi pocytes. Adipose

ti ssue produces MCP-|1 in proportion to adi posity,
Athesosglgastsi isga tshat, Gomplexc tisease atbsvpgal@natanﬁgntmlééw and often

CCR2 also,m ght . play an inportant role in the
ProgIERees A% PRI GHO P94 ” w0 2005/ 115392 PCT/ US2005/ 016318

mStAr kighd¢es of mhddétms én thessloed lS| a4 m'a;z)r uisknfavtor \idre¢drenary heart

i nteract.ion i r espon
ciseqsy HistfoBy CLPIFRIPLES e otot SRRl inlachE AERRIfaf of plaaue
formﬁﬁéwh aa0bdes Qﬁﬁaké&ﬂ“—‘ﬂﬁ thejoxfedliimcg off h&glﬁmﬁgOclﬁ:dhsgﬁﬂ eorthyselesation of
in humans w irect]y |lea er ed pr tion
cholperogag el BHeSS5R Y NPRtES CARE v FafapRLCholeserol Can be
redu@efdo T&fekﬁﬂﬂét@rnﬁhlﬁmn@ Gidls fntﬁ’ésf.ﬂki el 181 Lisinglor BCieliycingdupdate from
ihked to insulin résistance. Patients who denpnstrat
food; r¥ughimedicagients A act raugh these awrhagism may rﬁ'aﬁl‘l‘f’(?g‘P‘y‘fE@H‘?sctie“at are
usedo{o 1od)eﬁh§h' ofe.@tx Erl Vscﬁ Glid a%@d*tgs,h??c%&ﬁﬁﬁeﬁnﬂ%st@ irfhibitors,

ubst anc its e expressi o
cholmerok/symhess 1rrh¢ﬁa@rs and | fibdic ragld dﬁovatwanﬁlr@latmc}ﬂlalu cammaddigionally

be efe ?tgd }nlmsi ?ioxa I%Eést?} %ﬁ? lp%;q }?oﬁ )o’r m%{]@cﬁ% Qismgﬁn 9 Therapy

ecul e
that (aaldgssest:heltlpbnmdradsm Basdbesal sioea e skivwn dasnmbeopﬂoenessmn and
K ereceﬁ{ inhibitors known in the art). In
Pro%?fﬁ‘ﬁn %ﬂﬁ%‘ffl% the substance that inhibits

ex pigssscRrosRNTY/ @bmﬁlﬁ:}t lavdompanied GFRE detular $witdnimatory response in

o il B Bhgc L BTG g SR vssl vl

beccﬁlﬂﬁg o4 célQ PHRREENSRRUL sUPR fard) SBte 1@&;&11%6@%?’(&mes that
can be withdrawn fromor have a r aselnthﬁ

haVQib“f&g’@m@ﬂ“{aFf‘@l tp ipdice Plpque H@igéﬁﬁVO%ﬁ’adc fz\g the gnpymes that can promote

plaqUBi dak@bilefiodN AfRAJsBRRtic s ko [H16dfebRR@P A8GeSing that its

Alternately CCR2 antagoni st treatnent nmay be used to

actitydpi Sgnaking threugh CER? alse mighs PH’M}P"P@P%%’&F\@% i} thg accumulation of
mac?JI?fhgé:ets a}égﬂgﬁsc A ih Opl%x\@/é’ eicHy- Pgl?nﬁ:\% HaQ8 Hebh dEfrlBﬁﬁ‘ifed to have

ence ant ages substituting o
significeptlye mdntedmga&trolaidgts iorfatty atgeaks gendrated @CR2esult of hlgh fat diet or

|st rous. Such agents nay be useful,
gen% aﬁg?g%in lpl‘% %Eé%mude progression 20 from a’

pr @diigihetwin, demenstiate highi sirandtingt ahcéesmola ldwale)IL cor elevated

state uch agent. e 0 ace the
circRGA CBPF PG GOWAEH PARS by Reigh r P p R idiRee of the
preseRvel 6f ith&Sscleﬂ;@J‘l cAPE b Sreated ywidth SQ»;ubﬂﬁhb@ ethithighibite dhef @tpression

or prolong the per|od ntil exog nous i nsulin
and/gp, 3Nk SCRArNCIAIngo i exttplep BUCITIR SIS AP &n Gifigense or SIRNA

mola_d'u%ij n?ﬁtelugé:@é %Eﬁn@d@{?%ﬁﬁ&fd%) Ssthdll andl€dwl tinl@bitors (e.g., the

character t he deposition of fatt% substances I n

comppnssdiscloged h@emmnaqueer sherepkingsseeptar ighibiiess dapyg ipfhe art). In
somb 3 &Xdlﬁ)‘éhﬁt @ Q%tan‘éé‘gJate%ﬁ)ﬁtQ kxpréRlohUh@/or aR%Y Sf CCR2 is a small
products CI um and ot her substances that build UJlQh
molequle BERZrinkibitor (o antagdnighsughtasraycompound of the invention. 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 thcrapy'to enhance its effectiveness in, for
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Pl aques can grow | arge enough to significantly reduce
the blood' s flow through an artery. 30 However, nore
signi ficant danmage occurs when the plaque becones

unstabl e and ruptures. Plaques that rupture
WBI2HBH13Pbts to formthat can bl ock bl ood f|d%ﬁ§#§§‘@gﬁw

off and travel to other parts of the body. If the
examPkObreRb R Splaql PRAre48SS, e&ta&hﬁh% freags thiehiealtadyi formed or

causes a heart attack. If it blocks a bl ood vesse
inducingplaghe EEECSSIAR brain, it causes a stroke. 35 WO
Advax%?%c?/o% mgﬁltlﬁg{ M%l@&%ﬁ&ﬂgﬁ%ﬁlonﬂdgeﬁ@wh@m dntdgdnidts are

di sease that typically starts  in

numersiyis | amcageram maybe arefulpfos grasme do Brsclydopiogresionpighepiaque to
a stage oFLng{Abxh‘ta)y\glt Al aSHQMEF LY (ﬁﬂ ep c{ﬁ 1 9gdh d nt"s‘l nﬁ?]r&fuce or
actor Or coronary |Sease ase

replaaehh& et dorche aw oécmlcmpyn@djﬁpmmgm THPL plewafing, drngethh
their zﬁgagﬁ foa)(hm mcq‘u { r?]oé ?lg?honlpge %oe@[}%?fg%ﬁgﬁﬁe
damagd suwcha$ msomlm Smh agemngmau glsp aéms:u the/ndeid ferpproprelons the period

t h I
o, S A P LA e B Rl
limit 8hdpg daé tdpotengidLislaqu@ rugrdet e fron1 food. Such

medi canents that act through these nechani sm nmay
i nclude medicines that are wused to |ower high

Labe{ébl%%bﬁwbn&gyﬁyweﬁbjdke acid absorbers, |ipoprotein
synthesis inhibitors, 10 cho stero

é gnthﬁg . le. h

i ¥fioHler @snsciagfcthe pErseRt invanioRy ?tesatoi poceseent vy Spin fagle, heavy

metal’@r @@r‘ab@fid 'cB!ns&ﬂldk ¥f FOEn8) BMat ®6ulB Ye AGHFIINIOS bhBLiA @Raging but
or exanpl e, probuchol or high doses of niacin.

also iPhassaysy bothhrt vigradands diewivenfor ilprabizivg e rusREalag tseggmokine

recep?ql?qmss'iﬁ s§+@\9§ qhi\?cﬂﬁgg@{é?g LGS $drQier@iffing B{eﬂg{lfﬁﬁ%&'ﬁt& Qigands

ue ru rosis I s typlca
by marbummandlegl oby labeted ¢cmim>und niAlceardimelys Yher pregsohiwentipn ingludes

Chem]OV\gl{lf {lecgﬁ sts(asyrs rtl':\)?l\fvcon g&c‘% ALY {doc%t}ﬁ)?&r?dsacc urryl ate in

hé"VeSse becomni ng foam
C e presemainyetioh Sfuwh’ee irclgles isowpahllyrabyled compeunds of Formula L.

nfla es that,.have hee f at
An’ 'ls?ltBB‘E Oéqf/?g %@Eﬁ?‘gs?mﬁu%ﬁ SR d;%tﬂﬁ%ng {'thogtvg}geééngne of
moreﬂﬁ&ﬁ@ﬁx@ re;ﬂh@ﬂuﬁ sdessituadd by Zrahtloﬁnhavktg'mf ﬂsmicemmicn mass number
ti ssue al so produces MCP-1,

difterge g e I GRS g BATRT CBRR ) DUy gty g arorally

occuﬂn'f‘f@?r tS@ﬂz{blcr Pidf‘oduﬂhdeBthﬁQﬁéWb@ fcbRdraedd Qlocdmnﬂwlalg&ﬁ present
foamcells in plagues. CCR2-/- mce have, be

invengemanaudedubere mat aied (og HgG%ISP iverdin 2y Drfopdeu ium), *H also viritten
as T E&QLRPIH?Q% 'B@ [ﬁ@t BN 9}\{ efQj(S7(gelF@rlaF eIQS a?SC]aMB(i;S'UBP 7Q§r By,

1) di’et or hégenetlc alteration in lip
1, Hdk aﬁbkmcsml Pathe ardignugtide deatih dncoenoeated ghlhﬁl ln&tmtataﬂlﬁg}abeled

compoug eStlFEiQ epld O%Whtll?becﬁ{ %}lﬁ)&%n f th%{ 'E;ﬁlx’d Bb1BY SRpold. For

aque by 1neging, or an
exampleh efasr mvmtde nbenaine feeept@Slapaling end eompetitioneaseays) eompounds that

1ncor89<r6*,ed§§e4§f1 ﬁ%ﬁ; g PWAE?SISSMSQN 7 LENe tblgantn(rsk g!l:lﬁﬁ' tF?) H?i?o -imaging

applicatidvap!'e, BRUCT S, ‘&, 'ds, 7(]}1 -6Br oalBi withgeeemlly be NS useful.
;m nlggfu%géeﬁ ﬂ@?%l ﬁ%lﬂ)é}-l%?ﬁl%l gabel 8mp§1§}'}d" l?so a‘xj coemgdund that has

incorporated at least one radionuclide. In some embodiments the radionuclide is selected

from the group consisting of 3H, "¢, %1, S and **Br.
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conmpounds di scl osed herein and ot her chenoki ne
receptor inhibitors known in the art). In sone
enbodi ments, the substance that inhibits expression
“@pghgiﬁggt|V|ty of CCR2 is a small 30 nol ecuper/G§388s/016318
inhibitor (or antagoni st) such as a conpound of the
invention. The CCR2 antagoni st can be dosed orally
q. $Ymthetic bmethads far ncorperating tradie-ispkense dnigh ergenisopPmRgunds are .
Rk have a
apph&ae%ger té)zfg)g‘p P‘E&{S O?B% m&eﬁgorp?’d\%ﬁéepgﬁ curr e{?tq H‘]t: %{lar apy and
V\mlrddnbdabmdntmmddmf the matemmt can bh uskd ilD@RXreening assay to

a Al t.er pat el ni..St
identfieqSat: Emalisif o Hotmeh BTRe o ewRY S Rized bF e dibound
(i.., Itésh-cOhpaeid) anbvs Svdl\lihted‘ fox its 3611?&102&65«5&&5&92 of the radio-labeled

PCT/ US2005/ 016318 e, eventln
compiiay QL dEs BRI he 5 ?TE I, FGEP P s oRey ingfly Tiggpiliy of a tes
compRhiBE QmpeteMithi 49 fAHRAR IS BSEFnA Nfor AN 3¢ aBe @hemokine
substltutln or supplenenting traditional agents wth
recepbmRtiregihy texte lfégwd"’rﬁ@maus Such agents may be
useful, for exanple, to preclude progression of the
plaque to 5 a stage of instability with its
Kitsassoci ated ri sk of plaque rupture. Such agents nmay
reduce or :
ol Grefep AR BgRSE eGP phtmabdifckl 3t Lee AL BRI, in the
treatmbﬁtendqxtﬁvehmon of tdhemokine-hssdéiatgd cbsqasesowthhmnphﬂdet@F or more

damage ,and nuscl e .
contipifE dpgining i praBR e cHag nekoh Sy PATRRE AMRR ARy ofective
amowtF @ Bdmb&mdﬁﬂ'fﬂoﬁﬂula UrBuch kitseandfartheriiscluder ifidesiceds onecxpelmre of

t he vessel m% qtll use of ant ul ant % ith
variqug sgnyeatoRa p &fG“’F?‘m"? KiL FQIROngRIS U5 aaffgh Fxagtp ?a|°8a‘ﬂa‘e‘s W
one lob id#E Ghatrd@htRAI{-ACRPLIBLES catfiehs AeddonE tomainerdnekchess will be

aspect of the present invention relates to fluorescenﬁ 1
readily e@ppasphtnta #195% skifled\iy therata Instiuctiong; githeras| wgerts or as. labels,
mdufaﬂﬂ? 33%§1e9fof Fyy B&%ﬁﬁbnlmtg hétbe Vﬂamllﬂst@@d u Eﬁﬁéﬂncﬁ @ér &dMhiMistration,

gin al so i n assays, in vitro and
and/D!rnge\lﬂoeS Drﬂlxloz:the|021inn@f1°aﬁd°a@@3§ﬁtbietl%&hﬂ?§ in the kithenoki ne
?ﬁ?ﬁl?/'ém'l& &'Hf’ﬁé" Qe ADRY &S redt&ct#éféill B way GRpecid efdiples. The
|den ying chenoki ne receptor |igands “by I nhibition
folldwmgj exanés are| cdfseddetor dldustrativecpurpesenrani rge ot intraded to limit the
resent |nven e e a
invef Y T gt T olhord B RAC in, BRCHR UM a7 Rbfn9® S¥atity of
nondrilli%ﬁlr'ﬁaraimatérm whivhrcan bethadgsl orsmidafp:dda lyleld ¢sa¢31e1lakbsdthe same results.
conpounds of Formula I. 20 An "isotopically" or

“radi o-| abel ed" conpound is a conpound of the
EXAMPE/ES on where one or nore atons are replaced or

substituted by an atom having,an atom c nmass or ness

nunber different fromythe atjpm ¢ mass mass nunber
typically found in natd ¥ EN, al Iy

occurring). Suitab adi‘onirelilde t may be

i ncor porated i n H®ypodnds df the present invention

include but aregt [imted to 2H (also witten as D

for deuterium{\ 3 (also witten 25 as T for tritium,

11C, 13C, 14C, "t3N, 15N, 150, 170, 180, 18F, 35S,

Exa 1 82Br, 75Br, 76Br, 77Br, 123111241, 1251 and

- [(ﬁlﬁs}%&lsga{jﬁgi-g gtjygtgglem}orl]naetthyl)é Ry Ol 3h Sl ot 2
yljcarbonyl}cyclopentyl)amino]-1-pyridin-2-ylcyclohexanol
Step A-1
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conpounds w || depend on the specific application of

t hat radi o-|abel ed conpound. For exanple, for in

vitro chenoki ne receptor |abeling and conpetition
conmpounds that incorporate 3H, 14C

W?fg{fylﬁ:’f%ll 3355 or will generally be nost userul> CEOFe8

radi o-i maging 30 applications 11C, 18F, 1251,

123111241, 1311, 75Br, 76Br ofQ 77Br MA|| general ly be

most useful . It is underst Bff @ "radio-|abeled "

or "l abel ed conpound©cii® mpound that has

i ncorporated at |east one radionuclide. In sone

Methydrfb® dBnt-fflest-Breoxycathanhhen nakey§lapese et drartoueiet he
SRR LR A00 (i hdbircarbéniy méﬁ%ﬁ]{égtgﬁgl?e L2dtboxylic

acid 10.0 g, A¢ ompdl) Bt DME (Rl Was addsd wotassinm carbgaaie €6.33 g, 45.8 mmol)
followeﬁﬂgoungﬁyl gldgr 2 BprlnH: %J? ln?mgl? ﬁﬁ?xﬁ Béfiﬂg%uﬁid tap foom temperature

known
overnightlj the teabiédnadixaoepas dituted with élt(Dm/ diteisoluticmwapwashsed evithywater
four tgrg%ga{n & n H%txrsngyc}{éea{(ylggg) ] fé/%ogc\éealtrgf? dI CO?}J?&JCH\Q% drfeﬁ under
high Qf@mﬂﬂﬁdemfgh{ ito ProvidecHile GROMPGYndCEN BHeIénl Mat edculaed for

t bility t d bi ndi f..th
CoH OS2 nEurd i YBeca T heHARLR TG E286 T8, 21, 4.90
(m, 11‘—‘:2%(?('3{‘%&1?113 ﬁ:@s ﬁk?j b'sbl(moiH)ﬂztsqf(hl 1RYNESYRD 1HY, 1.42 (s, 9H).

e’ rad bel €d conpound for binding to
the chenoki ne receptor dlrectly correlates to its

St p;pd|ng affinity. 10 Kits The present invention also
ep ;

i ncl udes pharnaceutical kits useful, for exanple, in

the treatnent or prevention chenoki ne- associ at ed

di seases whi ch inclwge ﬁne Me containers
contai ni ng a pharmac st ; osition conprising a
therapeutically effective arount of a conpound of

Methﬁo('}wb)a4 I[(terﬁ%ﬁﬂxﬂa?ﬁon?%zwﬂ 9hﬁprdﬁj}l‘c_lyélgﬁe-nt pfeneleaFmAlylate
varil ous Conventlona ap har naceuti ca

k| 1‘0 a:bﬁ@bﬁecmltson @déhugﬁlextfrmthsésba#&ﬂ@ in @PH e alyi 18y'C was
added ng ?&u CofP ﬁ@c%ﬁ h.@aﬁ{ t(Yerza&ﬁ&Ek?ll%ﬁylféﬂﬁﬁ @*c?’opent -2-ene-1-

I onal contal'ners, rea
carboxplager @211 012091 hidmencd)in MHFA362 neleovar 10 mim dhe @fdtlﬁlqmsas stirred at

75 EUAESH o BB B8 O 0 BT R m one i

The @Mn@lelww elsenf o ved doarfreszar ad:admg, at -zmw and lgapk dedmngbts Thereaction

m Xi t onents, ca al,so i ncluded Jin the
was (Aot SSPR AT (0B fa8and BathE Sqllla 8 exacted
with ‘é&kﬂkﬂ:eéoﬁm‘é@yr}ﬁfetﬁeﬁﬂ@yefrs Greexditgdl @sr sodim shifhtk awd regaporated in

exanpl es are offered for illustrative oses, 0
vacug, Eheniseidi, ah BERGLDY (A ChEGBAIORTARRGY ST AR w05 ety

acetalBUMAE e 1015108 ﬁleotfltlesiﬂnﬁﬂouhd‘ (2072 gRIVIS bhiclilafe@ F6H C}/5H25N04 (M+H)"
recognlze a Var|§ty of noncritical paranEterS whi ch

284; famnd 842 1MBetthr- nodified to yield essentially the
same results. 25 EXAMPLES N N CF3 HO

Step A-3
0]

BocHN—CﬁkOH
/_

(18,4S5)-4-[(tert-Butoxycarbonyl)amino]-1-isopropylicyclopent-2-ene-1-carboxylic Acid
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IN Exanple 1
4-[((1R, 3S)-3-1sopropyl -3-{[7-(trinuoronethyl)-3,4-dih
ydr oi soqui nol i o- 2( 1H) -

wo 1degifasway! I cycl opentyl ) ani no] - 1- pyri di n- 2- ype¥akaSuR318
nol 30 Step A-1 38 WD 2005/ 115392 PCT/ US2005/ 016318
O BocHN OVve Methyl (1 R

4SYo4- [{ t esoluBon oxEar km«ﬁwl) an 1S4 (tergdntoxycaghppyamino]-1-
T
ISOPI?H)&‘E)%Q%&?%&%? tcﬁ-bé éé‘(%/ %20% 6? mmol ’IC‘:I-)IIIE Fsé)gerrrlllf)-’ gl_eglrz]tgczl (500
mL) hndcaatbo@P0 imd.) vmmadde(d]lﬁhmng;ydmﬂnmdn)ohydra@ws 00251 Hipmol). The
t |
w5 RN LA o b o
startlhg?inﬁwer&il | Theeokgaric solwents mrhereatoueda i vanuni agdtthe hqwou§ layer was
exteagied WO GPPRELIE Emove s eised ST ks, e s aver
was &Uidigied (vivh S6xentdted H@B@%H%\tvﬁtb befpecooRaiinl i icedathd Thertsulting

under hi gh vacuum over ni t rovide the title
solutiesnyyas Feiracted With gesty] lepshibae ufief aipesohe st [SgRies#, dried over

Mgs%hﬁ fox?c%gul_stéd)wgvelggoﬁd (1 V&g@%"&"&)oﬁd was! dNYGIvELCIHGY Jeth$l acetate
(22 1(115,) agHyexamesg65¢ mL) qupg addgd sqﬂ{erppluilop.b elsog.gxlg)(xﬁyas:glqsﬁly cooled
dowre fosgoféf tegl%Fp(a ? &gut oxy ony g%g Itah ?ds2 otr()) r ozr‘)‘yolccf/At Cﬁler o
daysp entryals neeré -rcxao‘tadxgﬂf and: t11<5 liqwid avas, ©@poratsd | intvaerp &F give the

desu{ﬁg%poldgr&tn&g Rl oth%}'a dscﬁ{d' (?27”%( ,516"/“) ﬁﬁaﬁ&ﬁﬁem A8, M+ H)*

270; Rovi) 174-1] (M-Bot-+HDYit oxycar bonyl )am no] cycl opent - 2- ene- 1-
car boxylate (22.10 g, 91.59 mmol) in THE (36.2 nl)
over 10 min. The solution was stirred at -78 C for 30

Stepd-p before isopropyl iodide (10.0 ni, 100 mmol) was
added in one portion. The mxtdre was then noved to a
freezer reading at -24 C and kgpt overnight. The
reaction 20 was quencggAnu Zaq@eous ammoni um
chloride and the resulting t/m_' on was extracted
with ether three tines. The ether |ayers were dried

(18, 3R)e3-[ (st Buvoxywat Hoaylpareind] - émpwykﬂopentanvmwyliq' Heid
oGRS SR e 55 SO RH SR BRI coc-
1-cattidxlyBc 6610119.98 ¢, 383. Mm@)). in thanal @so aﬁIe)dwﬁmaddEdSl}G%mmdmm on
carbS)II}A?S 0+mg528T € rIn?(ltJuI;g w]aig sh&erg Itl/l-nc?t:?(i1y|cill)ogcn at2?5 psi dQlermg%t and filtered
through celite. The filtrate was evaporated in vacuo to afford the title compound (9.45 g,
96%). MS calculated for C14HzsNOy: (M+H)" 272; found 172.1 (M-Boc+H)".

Step B-1

FsC

2-[4-(Trifluoromethyl)phenyl]ethanamine

[4-(Trifluoromethyl)phenyljacetonitrile (10.0 g, 54 mmol) was dissolved ina200M
solution of ammonia in methanol (100 mL) in a Parr flask. To it was added Raney Nickel
(approx. 1g). The mixture was shaken under hydrogen (50 psi) for 20 h and filtered through

celite which was then washed with methylene chloride several times. The filtrate was
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O BocHNOH -C7~ (1 S,
4S) - 4-[ (tert-Butoxycarbonyl)am no] -1
-i sopropyl cycl opent - 2-ene-1 -carboxylic Acid 39 WO
2005/ 115392 PCT/ US2005/ 016318 To a solutio
W?’F@%‘é@i [ (tert-butoxycarbonyl)amno]-1 np&f/Uﬁ%SWLMS
i sopropyl cycl opent - 2- ene- 1-car boxyl ate (18.42 g, 65
concdiilell tb Aff3HdEhé 500 cBinpouredshasutid. MB0Ealculyd fod shiadFe: (M+H)
100 mms added |1t hi um hydroxi de nonohydrate (5.00
190; fpund 13- k{MiH-NHpe  ni xture was heated to refl ux
overnight. After 18 hours, TLC indicated a very trace
anmount of 5 starting material. The organic sol vents
Step B@re renoved in vacuo and the aqueous |ayer was
extracted with ether (200nL) ti® repnove the unreacted
starting material. The- agu€od B¥ was acidified
wi th concentrated HC pH=4 | e being cooled in an
ice bath. The resulfs¢ng~ sol ution was extracted wth

o :
2.2 2gﬁ?ﬁg&glﬁ&e{g?{bm&g&g%aé}‘ﬁﬁﬁhéﬁyﬁ%yl{lZé%ﬁ{nﬁm racts were

ove and “conceéentra o give a solid (17
g)To & brdutl ¢fP-[AaiériBiosemetinddphienylfrshanaming| (9 4 e t+4 remaly and N,N-
. 22 ; e . .
d““é’é’?ﬁ%@ﬁ&“%h@?@?’uﬁ %‘E‘%asm ’s"F*Q‘&Ieﬁe ?E‘%ﬁgﬁ’(@d%‘%ﬁ POt o ice
bath wasplomay addedbeifloomaqetit tanhyylridat(8.04 rhk.ce& evmalk #idi neyringe. After
. =22 to - 24 C  Aft t da t wer .
vin i 55 G o e R A R rpes o
an addiitichal B@ mideThe echcpiorosac iquashed \bipiddditivoarfywaal ardl (h9.régilting
g, 56% . M5 calcul ated for.Cl4H23 : MH) + 270:;
solution  Was @ﬁregtid (’VIVLBB ] ne ¢ %rldgttgbccAﬁ%g)&gg)ga_lﬁrtaﬁZs(\yg,e washed

with 3R HE4 [dntl ®Fihe, Ride@XY1gBODO NNk @ Mnd @dndentrated to give the crude product

(142, S sptieetan bob THOAGE SRR Pxideh dhe s coamrtiy 1Ly 8 68%)
as witRREREdI&s, Wciaécélgate:g_ RACDEKYING: éﬁf?‘r‘l—w 086 f&ur,2880. 3 nmol )

I n et hanol ) was added 10% pal | adi um on car bon

(550 ng). The m xture was shaken under hydrogen at 55
Stepg_sé overnight and filtered through celite. The
iTtrate was evaporated in vacuo to afford the title
conpound (9. 45 g, 96@?\ MG cal cul at ed for Cl4H25NO4:
e

(MtH) + 272; found 1 (MPReCkH 3 25 Step B-1 NH2

NZZ F3C 2-[4- (Trill "uor phenyl Jet hanam i ne
2-(Trifluoroacetyl)-7-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline

2,2,2-Trifluoro-N-{2-[4-(trifluoromethyl)phenyl]ethyl}acetamide (4.00 g, 14 mmol)

and paraformaldehyde (0.63 g) were combined in a flask and dissolved in acetic acid (11
mL). Sulfuric acid (11 mL) was added slowly. The mixture went from a cloudy solution to
clear and an exothermic reaction was observed. After 40 min, the flask was lowered into an
ice bath. The reaction was quenched with cold water and the resulting solution was extracted
with EtOAc three times. The combined extracts were washed with water, saturated sodium

bicarbonate and brine, dried (MgSQ,), filtered, and concentrated to afford a yellow oil (4.1 g,
83%). MS calculated for C,HoFsNO: (M+H)" 298; found 298.0.

Step B-4
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[4-(Trifluoronethyl)phenyl]acetonitrile (10.0 g, 54

mol ) was dissolved in a 2.00 M solution of ammoni a

in methanol (100 nL) in a Parr flask. To it was added

weaRyfdsskel 30 (approx. 1 g). The mixture yesushakeisss

under hydrogen (50 psi) for 20 h and, filtered through

celite which was then washed vvl&p nmet hyl ene chl ori de

several tines. The filgNabg Wes™ %40 WO 2005/ 115392

PCT/ US2005/ 016318 concent ¢d to afford the title

conmpound as a solid. Ms cal culated for COH 0OF3N:
7-(TXiflcrpmethgi9d; 2, 3, tamirhdraisaqyingbine NH3) + Step B-2 H NYCF3

5 1 - . . .
e PR oRe By i fporpmr i d R by gispquinotine. (41 g, 12

mma) Wyd dissobtedrin dthadal (86.8 oiL)t Paassioin carbonate (4.0 g, 29 mmol) and water

sy R B Rt Gt BRTRA R il ftion s

diluted Witht Witeeasd extraeteid deit{ 8idhistometiamk fdur times) The ecomtbiried extracts

was . s| ow ded trjfluoroaceti nhydr.i de (9. 05 .m,
wereg 4 Hgdo | Wgﬁ(gga t.?JngépgAf?’E’Fmi%e‘ﬁe%ﬁggioﬁ 38' ?wg%hgressure
chrolfafoghdhf &Pl FalNelutikte withe abglablienaof 1 0PY &d 8ND0% B (A =

stirring continued for ~an additional 30 mn. The )
1%NHQH/ S M eAYEHARcBed HYNEGHYERH) rovgh 18, mim Proided the title

iyl NS EQOINBE fof R 208! fvh&D62.0.

coméﬁﬁgr(?é%g?%%gyﬁ L:I'Eﬂ'geh %{g@rrt?i ﬁ:té%-ﬂg;t r%\ct s;Tvvere washed

with I NHCL and brine, dried (MgSO™4), filtered, and

concentrated to give the crude product (14.2 g).

Crystallization from Et OAc and hexanes provided the
SteptG-#1 e conmpound (8.5 g, 68% 15 as white needles. M

calculated for Ci |HIF6NCGy (M+H) + 286; found 286. 0.

Step B-3 O F3C N Cr3 -(Jr f CF3

uoroacetyl)-7-(trio Thylf) - 3

4-t et r ahydr oi soquf%ol Mg

2,2,2-Trifluoro-N-{2-[4-(trifluoranethyl)phenyl]ethyl
tert-ﬁa@é((éﬁﬁ&)eﬁdmwy{;,-{&;4(' rometByliy 3 ianasoisedn d?ém -

jaed in a flask and dissolved in

yl]cé%g?)?%@élgﬁa?)f%ﬁ%g? Sul furic acid (11 nL) was added

s| dlaysoluTiow ofi7xtriflueromethy X I3hdeEahydepysoguinglined . 7 & 8.45 mmol)

| &4 B EXQLARET inBfL1 StarbdrBxylic acid
of Sy W A3 R FERNEL R B B GRRGLRar Ryt ac
(2.76 @a¢0.11 & mmeal} ofStep A H-dintethybaphidopyaidine (878 g B&3 mmol), and N,N-

.. resulti sol utj o ext r.act 20 W . re
d"s‘?‘?rf’l%‘/g‘?d‘y?%@'"@o@ A d\l)@%t nggi)s&m@?%lyl\%ﬁ% ﬁfélgn% ﬁ?f (\)/vatﬂp‘e?r\,"?'as added
brorfi@tkis(pRirelydinoybhuphonhint hexaflnarbphoaplehtd)(S. 16, g, 098 anmol). After being
s G bt G BRI 8 S B Rk HEle v
purif@@ by toups BRfndlography on silica eluting with 20% ethy! acetate/hexanes to give
2.1 g (55%) of desired product. MS calculated for C24H33F3N20;: (M+H)" 455; found 355

(M-Boc+H)".

Step C-2

/\
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Step B-4 41 WD 2005/ 115392 PCT/ US2005/ 016318 HN CF3
7-(Trifluoronmethyl)-1, 2, 3, 4- tetrahydroisoquinoline
2-(Trifluoroacetyl)-7-(trifluoronmethyl)-1,2,3,4-tetrah
, r0|so uinoline (4.1 g, 12 nmmol) was diss
“étzﬁoéﬂb‘? 116.0 nL). Potassium car b?)nat e (4. 0%‘?‘?\%60‘3/016318
mmol ) and water 5 (4 nL) were added and the m xture
(IR, 3%6&1@;& %ﬁ‘?[?f QFifiorbmerAS )-8 14-dilrbigyuirolia- sol ution was
wat er and extracted wth dichl oronet hane
2(1H)f)dlfﬂrltqnﬁﬁéyc OPRUIBHWEf ned extracts were dried (MySO4),

fi bt s, amé(ﬁeom %nEJp%;sﬂis {Fu(thhu&ahieﬂm)bm Ringlhroisoquinolin-

pressure chromatography on silica gel eluting with a
2(1H)gyl};:@rb@nyl}gyclq@g%)par{agng}Q%) [§0(g¢\ L76 qmmol) was dissolved in a 4 M
solut1fﬂ\l%gé_gl§ RS oELrPAﬁO Ry Agﬁewmgﬂ[u%Mr @\h%ﬁrslﬁlerﬂoﬁltlon was

10 ‘conmpound (
evapocatd:ud wiced o give Gicoldsio@Impduchio-ae, 2)6%) &F@B 125612 S calculated

n SRS ot BRI L1 B (3

4-di hydr oi soqui nol in-2(1 H)- yl]carbonyl) cycl
@Hentyl) carbanmate To a sol ution of
(trifluoromethyl)-1,2,3,4- tetrahydr0|squ|noI|ne
(1.7 g, 8.45 mmol) of Q 40
(IS, 3R -3-[(tert-butaxycar :gnlno] 1-isopropyl cycl
opent anecar boxyl i ¢ acraN ( , 10.14 mmol ) of Step
8Pyrﬂ1‘tﬁf-|2£41d¢ &Vaidwlramjjawm(?dolne (0.70 g, 5 73 mol ), and
0 dllsoFroperthylan1ne

reny PUHEon: AT dibreRoRyaging (34 8. b i o anfydOR dnd:(300 mL)

cooleld faP m?é PE S«(a@xéwv@& ¥8ddao) mmmoaﬂ sV @Aty URkiRh@6 phiat A fter the
(5 9 g, 10.98 mmol ). After elnp stirred f

additign, %tmma penpetinued at ~181& 5|l houp il vas é.‘?e\élmag‘éqdeadsqqﬂ‘o“ of
1 4-cycﬂ§lté9ane-5tb%e rﬁ&iodédﬁyléﬁﬁsketd@l{is % 66l nm{olE% Hﬁm/drous ether (300 mL).

mat ogr aphy on silica elu 0% et
Wherathe taddigibh evea wemplets, theweixtupe _wagal?cgy@gi@to afarg e pﬁ%ﬁoand stirring was

conti uoegﬁfgrc %gwgl\@é@%l( %}Eﬂé\oc fq%%rg:(l}gé" ‘Elg%ggl%gg 3f ab Mﬁhgots %él%tlon (100

H2N N'J
mL) MRnA6E M IhRERe m/gwszraaﬁgamosm weslselﬁarated and the aqueous phase
rifl

was elt%?tﬁ%,g}tg%kg'&{?nﬁ 8P{o[ﬁlde Q %mes me Pga?ﬁc phases were dried over

MgSO, and concentrated. Crystallization from EtOAc provided 7 g of the desired product.
The mother liquid was purified on silica gel eluting with 10% MeOH/EtOAc to give another
3 g of the desired product. MS calculated for C,3H7NOs: (M+H)" 236; found 236.0.

Step D-2

I\ .

—N
4-Hydroxy-4-(pyridin-2-yl)cyclohexanone
The above product was dissolved in THF (30 mL) and a 3 N solution of HCI in water
(30 mL). The mixture was stirred at 50 °C for 3 hours. After cooling to room temperature,
NaHCO; was added to the solution with stirring until no bubbling occurred. The organic
phase was separated and the aqueous layer was extracted with EtOAc three times. The
combined organic layers were dried over MgSO4 and concentrated. The residue was triturated

with EtOAc to give 5.5 g of the title compound. MS calculated for (M+H)" 192; found 192.0.
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2(1 H) ylJcarbonyl }cycl opentanam ne tert-Butyl
((1R, 35)-3-isopropyl -3-{[7-(trifluoronethyl)-3, 4-di hyd
roi soqui nolin- 2(1 Hy-yl]carbonyl }
ﬁk@g@gﬁyl)carbanate (0.80 g, 1.76 mml) wWapcr/us2005/016318
sso inad4M 5 solution of HO in 1,4-di oxane
(10 nL.). After being stirred for 2 hours, the solution
was evaporated in vacuo to give the desired product
Ste %f 64 g, 9499 as an HCl salt. Ms calculated for
P 89H25F3N20:  (MHH) + 355; found 355.2. Step D1 HO C ~
10 NN O 8-Pyridin-2 yl-
4- di oxaspi ro[ 4. 5Jdecarfy 8;

N iC6m  of
2- bromopyridine (1

8 z 1) nhydr ous et her
(300 i)  cool eg 8 C was™s added a sol ution
of 2.5 M n-buty] ium (36 nL). After the addition,
stirring was cgnthinued-at -78 C for 1 hour. To it was
slowy added a tion of 15 1, 4-cycl ohexanedi one

1B SPPSRE L ke I bl MR, <

yzjcmy@dcyaaﬁdryt)ammymﬁmdﬂz Lylpdlotkanoli ng was conti nued

o s oTiheacld o ey RLenShes By hd L 88 o
step (D-2 Ghd -(n@&grﬁﬁﬂﬂnﬁpﬁmﬂ? (%ﬁoﬁﬁ%ﬂ)‘-?d-dﬁ}@rdlmumolm&(lH)-

aqueous phase” was extracted with nethylene chlorid

yl]cqrquré}cyqiﬁneneaamme(d 0% g 221 prn'aeesofm?éﬂé Coft i EPbir(SZBL) was
addelé{ggm.gﬁ‘gﬂaféw}g?&B wirRe - (266 2.2l b' xﬁﬁ‘ltol)or)\ﬁe‘i C’d@ir{%t Qﬂ?ed at room

provi e deS|red r oduct The noth
templeragure cbvwausghhutﬂlﬂ freastiom was iquenshiedy avitheaqueousgNeth Tmowlutwn was

el 0 P BT o By SR e s

purifiali nda Z%l&@.toSlpe;mdB— 2wOHDa@ere@Bers. Isomer 1: LCMS calculated for

4- OXVr ik I The above
crfyighior NEDPL KL b SR ARTRATe 7N

solution of HCL in mater (30 nm). The m xture was
stirred at 50 C for 3 hours. After cooling to room
tenperature, NaHCO3 was added to the solution with
stirring until no bubbling o&curred. The organi c 30
phase was separated a A
extracted with EtQ '
organic | ayers gy SO
The residue was trirtdrated with EtOAc to give 5.5 ¢
of the title c bund. MS cal cul ated for (MH) + 192;
found 192.0. 0 2005/ 115392 PCT/ US2005/ 016318

Example 2
4-[((1R,3S)-3-Isopropyl-3-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}cyclopentyl)amino]-1-(1,3-0xazol-2-yl)cyclohexanol

Step A
N HO
O
0]
4-Hydroxy-4-(1,3-oxazol-2-yl)cyclohexanone

To a solution of 1,3-oxazole (2.0 mL, 30.41 mmol) in THF (20 mL) was added 1.0 M

solution of borane in THF (30.4 mL) at room temperature. The mixture was stirred for 1 hour

before being cooled down to -78 °C. To the above solution was added a 1.6 M solution of n-
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Step D3 O NNI CF3 HON 4-[((1 R
3S) - 3-1sopropyl -3-([7-(trifluoromethyl)-3,
4-di hydroi soquinolin-2(1 H- 5
yl ) cycl opentyl )am no] -1 ridin-2
W§I g@@l‘%&%xa)noly Topa sgl ?Jti on Lf > PCTIUS2005/016318
4- hydr oxy- 4- pyri di n- 2-yl - cycl ohexanone (42.3 ng, 0.221
butyllithin) md'fexarﬁ:t(e@ miD) 2AAerditirring at -78 °C for one hour, a solution of 1,4-dioxa-

il Bt 8 Ly o TR AN e

at -7 fé}- PRIurtNBé YeadfiorShvap CI@nZhddnb)CHﬂﬁ]& ¢B8a ULM SWB.Blon of HCl in
added sodi um tri acet oxybor. ohqdri de (200

water 464 B1L) TS FGN TS SR GO 8 RRIRBTHIE S FEp Bitgsalized
with fdiRsiufPGIidARe\WAE eArRRARGiEh MIOAT (B @iaies. TVR@Imbinea extracts were
solution was extracted with CH2C12. The organic | a
dried waer Mepéand sensaniraicd, Rurifcatiprdyrlash ghomatagranby rqnf%ﬂé“-a “eluting
e I
with El F’ggrgw R 8% (5%8 H%SF%td 335k, 7@/@%9 g43§0§£§{g%tﬁ% f%IL@AﬁSO NO;:
(M+H)sd)$ﬁ§rf01md Wgof ound 530. 1. 15 O N N HO N-P ~O Exanpl e
2 4-1((1
R, 3S)-3-1sopropyl -3-{[7-(trifuoronethyl)-3, 4-di hydrois
Step Bqui nol i n- 2( 1H) -
yl ] carbonyl ) cycl opentyl)am ng] - 1- (1, 3- oxazol - 2-yl ) cyct
ohexanol 20 Step A N4HO,. Cll 4- Hydroxyce- (1, 3- oxazol -
yl ) cycl ohexanone Tg gN 71 on B-oxazole (2.0 ni,
30.41 mol ) in T 0 ~/wassgadeg” 1.0 M sol ution
of borane in THE /4 m.) at room tenperature. The
m xture was st ed for 1 hour 25 before being cool ed
dovvn to -78 C\T t he above solution was added a 1.6 M

tion of n- 44 WD 2005/ 115392 PCT/ US2005/ 016318
4- [((WS)M fsemropvh3- HM@M@OM@’H? dilggfossoquip 'i‘?& -78

yl]ca:@oﬁ}’l}c 41?92 rgg min )‘5?) B%k&%@l-@-fyl)éycﬂfhgid%ﬂ'

ecan- one 45 mmol ) _in THE (10,
nﬂ‘)o M@lumgﬁ(lw&)&lswpm 33371(q:1@(5\0r0methyl) 3,4-dihydroisoquinolin-

2(1H)-yl]carbonyl}cyclopentanamine (113.0 mg, 0.3188 mmol) of Step C-2 of Example 1 in
THF (1 mL) was added 4-hydroxy-4-(1,3-oxazol-2-yl)cyclohexanone (80.3 mg, 0.443 mmol)

followed by triethylamine (0.5 mL, 3.6 mmol) and finally sodium triacetoxyborohydride (135
mg, 0.638 mmol). After being stirred overnight, the reaction was quenched by addition of
NaOH solution. The resulting solution wés extracted with methylene chloride. The extract
was dried over MgSQ4 and evaporated in vacuo. The residue was purified by flash
chromatography eluting with EtOAc/1%NH40H to give two isomers. Isomer 1: 73 mg. MS
calculated for Ca3HasF3N303: (M+H)" 520; found 520.1. Isomer 2: 56 mg. MS found 520.1.\

O

g

CF;
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at -78 C for 5 hours, the reaction was quenched by
addition of a 3 Msolution of HCl in water (40 niL).
The resulting solution was stirred at roomtenperature

“qyg,q,g} {@Qbd,, neutralized 5 with potassium car bpppiS20856h6318
extracted with EtOAc three tines. The conbi ned

extracts were dried over MJSO4 and concentr at ed.

4-[((FR,38)-3-dsupropylidy{ [F4(triftnorpmethyD chd-dibrydreispquinalin2 ((H)r i ng

R o B g (29 7.,

Step #82. 0. 10 Step B O NNCF3 ‘HO N_ ~O 4-1((1 R

39) - 3- Isopropyl 3- ([7 rTBt hyl ) - 3, 4- di hydr oi soqu
inol in-2 (1 H

yIJcarbonyIfcycIopent 1 3- oxazol -2

exanol I ut f
8'Py%/f)#§§%)y9§ ‘{(gé}fﬂ 6";591[937?? C7"|(8?p| ?I uor orret hyl ) - 3, 4- di hydr
Oi $®E$bRebh Bf 2-bronddpyimidihg qmdo@,myzs}acmﬁioqm ricyamethyleae chloride
(3.0 gqlé%(a% q”;%gw&;agéégdg%]ﬂ b PhuslifRiul & ke QB ML) at 78 °C. The

react{’onfm%ﬁmaés&rle@fopmm at278 P e | @ahrxanpRs[4( H8ecdn 8hne (0.196
triethylamne

g1 %ﬁmﬂ)olhmcﬁﬁ)‘bcﬁaﬂl lyL)sw eﬁ%efl ﬁr%’l%%%ﬁﬁ%@ﬁﬂdwso%‘"(eg@s 78 °C for
50 ol and: cﬁé BcHIIOVith affa ggé'oup% o bof N}‘E@l OXﬁEInbegﬂé wah&d to room

reacti was quench | tion of NaOH sol ution.
tempEature gbel rtixtnry veas|etracsed mlsCé&QJb doeetdme. (The mhw@ gpeiracts were

hl
dneaC Or g? Wt%rc%xgndac%hcr%graerégzi? %ai‘u%dto &vid @f‘ grude glg]oduct

eva vacuo ue vva pur by fl
Punﬁctaltmﬂwyogwlamhyclmdmmogrgphm bin sticaygel le%tlﬂgdﬁth (9 et V8%t HOAC in

hexa@%%@%@gﬁeg,\é% 1 qg%slrerl\és Bro g("é%l atheg L i:)r wn- )éellog%sohd MS

M+AY- 23v2.found 520.1.\ 0 N CF3 HO UN 25 Exanple 3 45
WD 2005/ 115392 PCT/ US2005/ 016318 4-[((1
R, 3S) - 3- 1 sopropyl - 3-{

Steplp’- (trifuoromethyl)-3, 4-di hydroi soq uin olin-2(1 H)-

yI ] car bonyl } cycl openty ﬁ dwo -1-pyrimdin-2-ylcycl ohe
xanol Step ANH- O gy o

N
4-Hydroxy-4-pyrimidin-2-ylcyclohexanone
To the product from step A (190 mmol, 44 g) in THF (200 mL) was added aqueous
HCl solution (300 mmol, 100 mL). The reaction was stirred over 2 days and extracted using
diethyl ether. The aqueous layer was then neutralized using aqueous NaOH (50%) to obtain a
pH of 11 and extracted using EtOAc (6 x 300 mL). The organic layers were combined and
dried over MgSO; and concentrated in vacuo. The residue was purified via flash

chromatography on silica to afford the desired ketone (18 g, 49%). MS (M+H)" 193.1.

Step C
0]

Fotoo
&
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N5 8- Pyrimdin-2 yl-1, 4-di oxa-spiro[ 4. 5] decan-38-ol

To a solution of 2-bronmopyrimdine (0.20 g, 1.258

nmmol) in dry nethylene chloride (3.0 nL) was dropw se

r M of n-butyllithiumin hexane (O.

“j%%g%%lg]?ge reaction m xture was stirred fo?‘% 20@5901?318

-78 C and 1, 4-di oxa-spiro[ 4. 5] decan-8-one (0.196 g,

4-[((1R, 29-3A150propyI+B- W]B:o(cﬁnaﬁ,ﬂ) veslirpdeasgdinopri2 él)- The
was, stir 7 10,50 min and

yl]c“’c{’ﬂé’({i‘w )grPW’J(’H’"HHOf'g'BJg&fG’éf" Z?Vg{"f’?ﬁfxiﬂ'f‘” NHACL. After

beiong sytatioe df 4t ét_ilﬁzlﬁm4 ﬁﬁimenmal-wt@cloh&&nﬂhdtw £mpas.31 mmol)

extracted w_th

and extracts (MBA&)3 asquybé,g ﬁﬁ OmPlIhp’lt) gy‘églgbé{alsoqmmlm-ﬂm)
yl]cal%eﬁsq?é}‘cro%ﬁgndnnné/m@%gt 0.3PmanbIsier Sepl - gomxaaf;weln CH,Cl, (10

Purification by col umm chronatogra

mL) y|a$ |aé@\edg§9d"é11 uringstpxwbarphyiride. (bhogme @42 mamol he%fgfﬁeb;emg stirred
ovem@h?vfng ugn? er &§§5§éol%fdnq§%ars ea%dgcg %ngﬁﬁ @uBLMa@em{s of the
reducmgragcmo ﬁecwmlmtg/ Aftep yHiring cfpma@ﬂwr é;lcrs,dh@mﬁmmwmqqe@ched
with tﬁ,@\jeogé %a Lo g@a&gﬁg s&ﬁ@r? Qva Ir%cr%étfl ?8% Et@)ﬁr-g tl'Jré:e (@0 The
combire}i. extreetsr eard |dmdvvasersMg‘SiQad amd/ sxonQendach erldiﬁcatlon by flash

B e

for CRH;PENXL: evidHE X33 afouadi SBisi.ng Et OAc (6 x 300 nL). The
organi c |l ayers were conbined and dried over MgSO4 and
concentrated in vacuo. The residue was purified via
flash 25 chromatography on silica to afford the
desired ketone (18 g, 49%. (MtH) + 193.1. Step CO
N N CF3  HO NUN 46 WD_2005/ 115392 PCT/(EJFSZOOS/ 016318
4-[((I R 39)-3- Isopru z ordonet hyl ) - 3,
4- di hydr oi soqui nol 2(1 /\ nyl ) cycl opentyl)
am no] - 1pyri m di® | cycl ohexanol 0 a solution of
4- hydr oxy- 4- pyNtyd di n- 2-yl - cycl ohexanone (59. 8 ng,
0.31 mmmol) an!%/é1 R, 3S) - 3-i sopropyl - 3-{
[7-(trifluoromethyl) -3, 4-di hydroi soquinolin-2(1 H- 5

Examypl¢ dar bonyl } cycl opent anam ne (110 ng, 0.31 mol) of

1B R Borantt S0 Gt Apel T S iy oo BRoREs G-

yl]cafB dngt} chebpidh td miin@[1-(1,3-thiazol-2-yl)cyclohexanol

Step A
N HO o}
e
S o]
8-(1,3-Thiazol-2-yl)-1,4-dioxaspiro[4.5]decan-8-ol

A 1.6 M solution of n-butyllithium in hexanes (8.1 mL, 12.92 mmol) was added to a
solution of thiazole (1.0 g, 11.75 mmol) in THF (10 mL) at -78 ° C with stirring under N,.

After being stirred at -78 °C for 1 h, a solution of 1,4-cyclohexanedione mono-ethylene ketal
(1.84 g, 11.75 mmol) in THF (10 mL) was added to the solution via syringe and stirring was
continued for 3 h at -78 © C. Water (5 mL) was added, and the reaction mixture was warmed
to room temperature and extracted using EtOAc three times. The combined organic layers
were dried (MgSOs), filtered, concentrated in vacuo and chromatographed to yield 2.53 g
(89%) of the desired compound. MS (M+H)" =242.2,
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overni ght, nore sodiumtriacetoxyborohydri de was added
to bring the equivalents of the reducing agent to 5
equi val ents. After stirring for another 5 hrs, the
W@ﬁﬁ%/h&%zwas quenched with agueous NaOH. Thectiusz00s016318
resulting solution was extracted with EtOAc three
times. The 1.0 conbined extracts were dried over MySO4
and concentrated. Purification by flash
Ste %hronatography foll owed by HPLC gave two isoners.
PPsomer 1 and isonmer 2: NB calcul ated for
C29H37F3N402: ( MtH) + N:HQ ound 531.1. O N N CF3 HO
N 15 <~S Exarrple4|4
| =3-{[7-(trifuoromet hyl ¥- 3, &=di hydr oi soqui nol i n- 2( 1H) -
4-H)wdxgamnmnmbdzeywpgerwxwa);am no] - 1- (1, 3-t hi azol - 2-yl ) cyc

o Arpen osyf J Rt X | aiedin s Beriit 6 40 s 414 mp

20 O/t TIHFY 9fTNHOV{MIY wadistied IfothXﬁﬂtSSO (°8.. 1Alﬂer cibé’hrngto room

nmol ) was .added to a , sol uti ol e
tempegrnature, thﬁg}la(turquqq_Eea(tqbw“]UﬂahC?Sl 13 g %ﬁteﬁtrgci ¢d vatﬂ &tOAc three
timek! OB N%nbm&f 1'o?'an#?:ela‘_?&s S\éré r\@ﬁhéﬁ with8saturhted Nadl, sodution, dried

sol ution of hexanedi one nono- et hyI ene ket al
(MgQ@.;)(@dgzqmgpntrgt@dm;glmgﬁ? gi(A8%)-ef ther btleygomppaad. MSLYHD " = 198.2.
the solution via syringe and stirring was continued
for 3 hat -78 C. Water (5 nL) was added, and the
SteprCeaction m xture was warned to roomtenperature and.
extracted using EtOAc three g mes. The combi ned
organic layers were i e
concentrated in vacuo
2.53 g (89% of t
242.2. 47 WO 206%)
@ 4- HydroxyN
soI uti on of

3-t hi azo| -1, 4- dj d
R B Isap%frﬁn%rﬁ (fior ot foaponssakinees J0A0Y) was
yljcé,fbbﬁ}rzﬁsdczf)pe"ng;k)a%ﬁa] 15? ﬁfhm%mpl)@@mhém()ﬁ 0 room

enper at ur e, ure was treated with Na2CO3 t
8 Iack @jutqoa@f éHR VQSD-ﬁ isaproRy! @1{{7egnﬂuoromethyl) -3,4- d1hydronso€u1nolm-

2(1H)-yl]carbonyl}cyclopentanamine TFA salt (46.8 mg, 0.132 mmol) and 4-hydroxy-4-(1,3-
thiazol-2-yl)cyclohexanone (30.4 mg, 0.154 mmol) in dichloromethane (10 mL) was added
triethylamine (23.6 uL; 0.169 mmol) followed by sodium triacetoxyborohydride (56 mg, 0.26

desi t. M5 (M+H) + =
92 PCT/ U82005/ 016318 Step B
(1 3-thiazol -2 yl)cycl ohexanone 5 A

mmol) at room temperature. After being stired overnight, the mixture was diluted with
dichloromethane and neutralized with NaHCOs. The organic layer was washed with brine,
dried over Na;SO4 and concentrated. The residue was purified by flash chromatography on
silica to give two isomers. Isomer 1 and isomer 2: LC-MS calculated for Cy3H3sF3N30; S:

(M+H)" 536; found 536.2.

0]
CF;

ZT
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times. The conbi ned organic | ayers were washed with
saturated Nad solution, dried (MS04), and
concentrated to give 0.80 g (98% of the title

wRSERRAg, VB (M) + = 198.2. 10 Step C O NefhsofiOn
3S)-3-1sopropyl -3-([7-(trifluoronethyl)-3, 4-di hydroi so

4-[((1ﬁF§sI)LQLIIs5b.%F; -3 3-(trifluoromethyl)-7,8-dihydro-1,6-naphthyridin-6(SH)-
] carbonyl ) cycl opent yl 2 am ]y 1‘_th 3-thiazol -2
yljcarpppyeyclopentyhaming-td:3; hé*b'PE?'u Dy debexano
Srep,ﬁﬁ) - 3-isopropyl -3-{[7-(trifluoronethyl)-3,4-di hydroiso
qui nolin- 2(1H) -yl] cargronyl )cxgl opent anam ne TFA salt
(46.8 ng, 0.132 mmml) ang a3yydt oxy- 4- (1, 3-
t hi azol - 2-yl') cycl ohexang 30.4 ng, 0.154 mmol) in
di chl or onet hane (10 rrL"jO wal, added triet hyl am ne
3-Brotnid3-firifkaroReh§Bpyrtin-3-of ol | owed by sodi um

tri acet oxybor.ohydgi de 6 wy:0m 2 I t o .
tgﬁp‘érsﬁlﬁlﬂg of $¥%ﬁ“%8?§t§y1%§$‘ﬂ%“é%'°g é‘ﬁ?&%ﬁa e Thnd sodium
acetatm(z.?gl rgl,e gswatgn@lb Iirﬁgadiamadehc 26iddB& mIgrwasetdded broaride (3.36 mL, 65
neutralized wt 3. . The organi ¢ | ayer h
o}t ot e, 20 AOE SO RR o 0g PR brov
solutibE SWHEE WAl heEd laf B ACYr DIsats MTHehk xbEE @gis alowedrto cool to room
silica to give two isomers. |somner and. i soner

2: . .
temparguivEdahen. pepertedomden st anagyresThe (egidps wag ggutralized with

satma%%%(?@%@%utg%rt? gggla g:.g/ﬁg:lrgglltglng MuTon 4Rs EXtedERIdEwith B Ablhree

times4Thg (id!'.ﬁbiB@ eBracts OpaTo p;,ipd gvqr MgSOs, filtered, and evaporated in vacuo to
yield gl 311 0b &by QF RITR e prodreBi 91 98 854) w6 WARB AN L MSRbfelated

for CyHBeBNGD iy )Y 24 opdotndl 44924319 1- (1, 3-t hi azol - 2-yl ) cyc
S I%hexanol Step A-1 Br XCF3 HO N 5
eP 42Br orrp- 5- (t rj uor omet hyIO) pyri di n-2- o1

H N CF3
HO | N7
2-Hydroxy-5-(trifluoromethyl)nicotinaldehyde
3-Bromo-5-(trifluoromethyl)pyridin-2-ol (8.20 g, 31.2 mmol) was added in small
portions to a suspension of sodium hydride (0.8575 g, 33.94 mmol) in anhydrous THF (76
mL) at room temperature. After complete addition, the reaction mixture was cooled to -78 °C
and treated with a 1.7 M solution of fert-butyllithium in pentane (40.0 mL) which was added
dropwise via a syringe over a period of 15 min. After stirring for 5 min, anhydrous DMF
(8.16 mL, 105 mmol) was added slowly while maintaining the temperature below -50 °C. The
reaction mixture was then stirred overnight allowing it to warm to room temperature. The
resulting light brown mixture was quenched by addition of a saturated NH,4ClI solution. The
pH of the solution was adjusted to 9-10 by addition of aqueous NaHCO;. The resulting
solution was extracted with EtOAc four times. The combined extracts were dried (MgSOs),

filtered and concentrated to provide a brown solid crude product (7.33 g, > 100% crude

yield). MS calculated for C7H4F3NO; (M+H)" 192; found 192.1.
Step A-3
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To a solution of 5-(trifluoronethyl)pyridin-2-ol

(10.52 g, 62 mmol ) and sodium acetate (5.29 g, 64

mmol ) in glacial acetic acid (38 nL) was added brom ne

‘,&(?20%%1{;1392 65 mmol) at room-tenperature. Thepm,rut;,ﬁ,os/omns

y solution slowy turned into a clear brown

sol ution, which was heated at 80 Cfor 2.5 h. The

m xture was allowed toN ocrFgom 10 tenperature and

t hen evapor at ed under red eﬁ pressure. The residue

vvas neutralized wWith sah ﬁ ed NaHCO3 solution to pH

resulting solution was extracted with Et OAc

Z'H)tdﬁ‘?xé’es (ttﬂr@gmehrﬂéme%mr'fr 8 extracts were dried over

'\’Qﬁ%lxr}ré be rzerrydr&@ds @Mﬂﬁ’&&ﬁ&lﬁ?l)ﬂu@otﬂﬁlﬁé@ydeoc so %I d7.9 mmol)

he crude product q , 9 as
(approBOYicpusit) dsodLl@ K"ﬂsnt@ﬁl defiba8, 298 mgo )CG‘VE‘BKFISIN(’F hydrochloride

e 4{%"%@8 ?réé) dg 'forf‘rﬂéJ d ? I%L%%s Stirred- a5ro%§nefémﬁe1%t\@ fdrl 2@F(%loudy

r oxy- 5- uor onet hyl ) ni cot i nal dehyd
brovd: frlwtivm) 5rq then rhremd mmeﬂrw Pygpyightiifisst zlesr braympgplygiona tleg cloudy

s B S gBB o EL 0t SREGR gl i

wate(rZﬁd e:afhcteu)wmt EuQm:nthtee mumsaThercmmbAfed@rgammﬂpjrm were washed with

on.m xtu
wardh, Gty Meso ST Phodelfsted BT wbB G Hinl€ s P 3o of
the B@ﬁﬁean&uﬂé%&umthpﬁdxc seaputiiled a cirowmi oiidviMS aalculated for
ri nge over er of 15 mn. After stirring for 5
CrHp 20t dé?f%rwd G(dgé) 16 nL, 105 nmol) was added
slowy while nmaintaining the tenperature below -50 C
The reaction mxture was then stirred overni ght

Stepd-fowi ng it to warmto roomtenperature. The 25

resulting |ight brown m\xture v&; quenched by addition
of a saturated NH4Cl sol U e pHof the solution

was adjusted to 9-10 by additdon of aqueous NaHCG3.
The resulting solution%asMNextracted with Et OAc four
2-ChloFes-(triflaerosemyi)nrotinokitritect S were dri ed (rvg804)

filtered and_concentrated t Vi

cr daé Brogact thpwlgc% 3 6b3k Hﬁudg% ﬁ&ym@q ofife (0.834 mL,
6.92C finfdl) WaChdied 2 3’ 1ﬂﬁ&bﬁ1éthﬂl$rﬁcotfn6mnﬁie 1@331g, BN7 mmol)

Step A-3 49 WD 2 /115392 PCElrfl UEZOO ;_ % ﬁlNl Z \ 100
(cruds; SMGWtY)ZIPWtSB&Iyg suixtaye; Was hgated s refpx for £ Rt ARg rﬁOP'r“?ﬂ to
°C, @aﬁr g}rﬁﬁﬂﬂ ewagfslowl?' added. The mlxture was further cooled to room temperature

oxy-"5-(trifluoronet aﬁll ) ni coti nal dehyde (3. 80
and mEutmlchb pa)refully with saturated NaHCO;. The resulting solution was extracted with

EtOAc three times and the organic layers were combined, dried over MgSO,, filtered, and
evaporated in vacuo. The crude product (2.35 g) was purified by flash chromatography
(15:85 EtOAc/hexanes) to afford 1.81 g (75%) of the desired compound as a dark brown
solid (>85% purity).

Step A-5

tert-Butyl Methyl [3-Cyano-5-(trifluoromethyl)pyridin-2-ylJmalonate
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(approx. 90% purity) , sodiumformate (1.46 g, 20.8
mmol ), hydroxyl am ne hydrochloride 5 (1.47 g, 20.8
nmmol) in formc acid (36.6 nL) was stirred at room
I re for 2 h (cloudy brown solution) @djl‘?u
Wh?ﬁ@a?’tgg reflux overnight (first clear brown stztﬁﬁﬂnms
solution, then cloudy again). After being cooled to
r dima tsespendion Uf €oditfichydade (0.952 B 29. &rrﬁmmaanqm%cmedm) under

iRt A ORI ey B e RS s BT/ gmod

in drPYHF (WS@‘) vid yrin@é ﬁgrmga@EerﬁﬂMfﬁBtlﬁlﬂt THe felctibaGhixtir®was stirred

I 909 th ed d
for 3 Eypesiic Sasugpnof ok SR GRS PeFOLREIEL Cofl o e Tmo)
in Tliélg?o gwﬁga@ed 4MH) A kB8eing QR 480f:- temp&Rtufe dvdthight, the

reactipn @pikBIr® Was @uerniched, with raanenys WHEdt THB nvasremeverhingvacuo and the
aque(ms ﬁt)g%llsrrll g{als %g&ftyg&o\g%ﬁ EFOAL Eﬁrg@nﬁlés Zf%e \A'%rsnbél%d B¢ ngme' 1)1yers were
dried zwhxy NSy, Bltared; jahd nmpomdhyl ‘)am«z: Jthre rmniethm\hf@ prRlugy7d, g) was

purifisd bzhffég? %,opg&@gﬁ% g(?% Bmé/yekﬁnag f 4 u'4tion%<gnb6§tw8%md

prodwates yélovooildl)C-Mss cad¢ubatkd/ foa dd gl sF3Np@4: r(WtHJr 84dsund 245.0 (M-
co t% L%{]ﬁn cooled to roomtenperature 20 and neutralized

2 1y with saturated NaHC03. The resulting

solution was extracted with EtOAc three tines and the

rgani c | ayers were conbined, dried over MySH4,

S’ep‘ﬁ‘lqgtered, and evaporated in vacuo. The crude product

(2.35 g) was purified I €y omat ogr aphy  (15: 85

Et OAc/ hexanes) to afforqd 1|81 (75% of the desired

conmpound as a dark bro d (>85% purity). 25 Step

A-5 NCF3 ON O OX tertABupyl Met hyl

[ 3- Cyano- 5- (trlfluoromﬁhy@ )pyridin-2 yl]mal onate 50
tert-BiMB) Z00%0- 1-1oifidar onfeity Y326) 0 8/ 182 B3 ddb- |, aaphiByridirnSicanbonflate

sqdi um hydr i (,0, 752 9.8 .Y, in THE (18..

untiu? g %ag g il [S-rces?ﬂfa- DB R 2y imalonat
(4.02t gertl Detnydl) tEéthyrol 160 @i1gtveas(aiddd arBlurryl ¢f RamsyoNickeli 0.60 g, 10

THE (15 nL via syringe durin erio
mmo*bhi hg @aewedrﬁsm %ef-% A I e Hn%eé;‘*aﬁr@g%fi at 40

psi o§é}hié§1i Ahe Qlispension was filtered through celite and the ﬁltrate was evaporated in
| oro-5-(trifluoronmethyl)nicotinonitril

vacc&toafﬂ@rﬁbil $8 g (PH6 et thgdesiicyl pradicasdexsliow o 9& Mﬁﬁéhculated for
CHREIND, SIHIPS 13 oLAPH 1 PRSI Gs-G1-Qyer ni ght, the

Step A-7

0 N7
3-(Trifluoromethyl)-5,8-dihydro-1,6-naphthyridin-7(6 H)-one
To a solution of tert-butyl 7-oxo-3-(trifluoromethyl)-5,6,7,8-tetrahydro-1,6-
naphthyridine-8-carboxylate (3.60 g, 11.4 mmol) in methylene chloride (14 mL) was added
trifluoroacetic Acid (6.75 mL) and the resulting mixture was stirred at room temperature for
0.5 h. The solution was evaporated under reduced pressure and the residue was dissolved in

CH,Cl,. The mixture was neutralized by the slow addition of a solution of saturated NaHCOj3;
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reacti on mxture was quenched with aqueous NH4ClI. THE
was renoved in vacuo and the aqueous sol ution was
extracted with EtOAc three tines. The conbined organic
“L@y(ﬁg,ﬁsmre_ dried over MgSHi filtered, andpcr/us2005016318
evaporated in vacuo. The crude brown product (7.1 g) -
was purified by flash chromatography (10;90 .
and the oyzenip dayanwey remyved. {Ihe aqueopplayerveas gk tragtedywith CEFCl dour times,
. i k- . [ e .
and %gﬁﬁéﬁé@lé’ %Wf?ésg%%dﬁggﬁﬁgggkgﬂ%ﬁ?mﬁﬁ &hporated in vacuo to
affor@225 RUE06%) of deSirehpradiGt piNe GHIDW Olit IS ¢alculated fomGliyFsN2O:
+Ox0- 3- ifluoronethyl)-5, 6, 7, 8-tetrahydro-1,
(Mﬂé)- %gﬁ?’ﬁé‘”ij%e 8- carboxylate To a sol ution of
tert-butyl nethyl
s [ 3-cyano-5-(trifluoronethyl)pyridin-2-yl]nmalonate
’ep("zﬁ 02 g, 11.7 mmol) in ethanol (60 nL) was added a
slurry of Raney Nickel, @o CFk0 nmmol). The mixture
g

was placed on a Parr apparmtu$ and hydrogenated under
Pyldrogen at 40 psi overnf . The suspensi on was

rfohl t Rr e A dhiel trate was

s ””v‘g’ﬁg’?g’?%’%G’uég}']%ge"\%’gjé‘jghg’%&gk g’rdgﬂes. 68 g (99.6% of
t hEo degdllbed sypadiont ofa3-(wiflpetonsthyb) 3,8-dibgdivs] 6 alaphthyridiet 7(6H)-

one [t oD, o iar (4 BT o gl iy L™y solution of borane in

THF((38.5 T 1)cmna nks feydlfindclearye Bowl sblyisroGasaipiet! lay rdodi tempara6ied under
-one. To a solutjon of ter

! - | .
Na OYBIRH. At PYarH B BHUPPIYP PR Meredsests LT piop pesk (-80%) was

the BorRR! Eompleh, "@e Gninar Beakyad ehe( dested Prodhdt feaknB15%)NIn order to

net hyl ene chloride (14 nL) was added trifl gr acetic, ...
breakgoneR e bOrantOmRLF e 0O STACLOTH BT o196 e b foppisg addition
of 6l 18P et Akd Fafhols of BuBblBs arld)Beat Qldit igBReri@8. The resulting

_evaporated under reduced pressure and the residye was .
slighgly y eélllow sglgtiaHpas stirredtiag rapmy tepperaiie OYFéﬁ‘SP‘aIAl%fEEV%?ﬁ?‘a“O“

or A0 5 Bl A AL SO By s
with| ERAe (4 mb3 ta gatewetow briviadeas solotipmdrichwas rutified by qgep-HPLC to
o Y 3 B S 08 SRR QGBI s v
203.00MwBOUO to af f ord 2.45 g (100% of desired product

?ma) %%%ggxrffgtﬁgpzégcgs thgaé‘tclg bgli_eog)tafir?erd g@oblz F&}L\AZ géutralized by
treatment with a NaOH solution. To the resulting free base (270 mg, 1.3 mmol) in
dichloromethane (10 mL) was added di-fer¢-butyldicarbonate (580 mg, 2.7 mmol) followed
by diisopropylethylamine (520 mg, 4.0 mmol). After being stirred overnight at room
temperature, the solution was diluted with dichloromethane, washed by saturated NaHCOs,
water and brine, dried over NéZSO4, filtered, and concentrated. The residue was purified by
flash chromatdgraphy on silica eluting with 50% ethyl acetate in hexanes to give the Boc-
protected product. The product was treated with a 4 M solution of HCl in 1,4-dioxane (10
mL). After being stirred at room temperature for 2 hrs, the solution was evaporated in vacuo.
The residue was treated with ether to give the desired product as a white solid (159 mg). MS
calculated for CoHoF3N,: (M+H)" 203; found 203.0.
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HN CF3 N 3-(Trio uoronethyl)-5, 6, 7,
8-tetrahydro-1, 6-naphthyridine To a yell ow suspensi on
of

3-(trifluoronethyl)-5,8-di hydro-1, 6-naphthyrjdin-7(
“92§‘t§"6??82(2. 08 g, 9.62 mol) in THE (14 ni) 'ﬁé&éé‘{dg’ggm
slowwy a 1.0 Msolution of borane in THE (48.5 nlL)
Step d the resulting clear yellow solution was stirred at

room t enper at ure under overni ght. After overnight
reaction, two peaks were detected. The maj or peak
(>80% was the BwoHr@ gMPNEX; |t m*nor peak was the

desi red product peak /5% | pkoeder to breakdown
t he borane conpl ex, the“cl oudy r&action nixture was

tert-Bub® gl RAB\B-Hompppisie/[adaiftubamelly!)oT, 8-@inydtdc], 6 {(nti@hthrjdin-6(5 H)-
:Zag)%f a untf of bubbl es and heat were generated. The
yijcarbgryifQriggen 'aljé?(’f‘ﬂt/e cl oudy yell ow solution was stirred
atTor oodn t gdresmat use o3c@riflugbineth)i566,7, 8 Metphydvok Iofrnaphithyridine
. solvents, the yellow crude oduct was di ssol yed |
dihydmehioridens(58nd™e o374 r é%ﬁ‘glgl %_Ct RPFAX Z ¢ 'Se’t o“&éﬁ’" -

butox?céf%dyg%li}fcﬂnmséﬂr@@‘]cy@%héﬂtﬁr@ﬁarbw}jli@ hicide®.20 1, iof79afimbly of Step
prep-HPLC to provide a 9

. D prox. 2.60 (63%. of desi.r eg3
A-4 in Egproplgd lpé‘whqu?r@k%)m}?r(b‘g (L viss dded flimgipylaminopgding 8 me,
0.32 2%&)('\413@ - dilBplopylei§lamhd | {80t hengpr odaCtmmblye BHbwed by
salt oObtai ned aBove was neutralized b treatment with

brometrisép@riokydingiphephonium hixaflugrophesphaje (2 Wempad.a7 mme). mifter being

oS fTH by APRBEIE LT i sy v
with baturdiedsSgHOPy:| ety hadrbries, (120 avg; NaxIDanfdteded, agd eyaporated in

bel,ng stirred overni [ t atiys 0
vacue SRS HE oy e bR R FTERRECUIAR, wl 0% oo
acetaiainUlicxhma dadiGO300 mabedesed produce, M8rdakalatade for N 2ABEH:;N;Os:

il tered, centr.ated. The residue was purified
(M+*Ey&4g?e;lf8%‘}¢ ﬁ%&o@i’?’é’@%{)hy on silica eluting with 50%
ethyl acetate in hexanes to give the Boc- protected
roduct. The product was treated with a 4 M sol ution
Step B2 HC1 in 1,4-dioxane (10 nl). After being stirred at
roomtenperature for 2 hr@, the solution was

evaporated in vac#?gl. sidueChas treated with
ether to give the'dé plr”od as a white solid
(159 ng). M5 cal cul ated fo 3N2: (MtH) + 203;

203.0 2 2005 92, PCT/ US2005/ 016 St
o T A A LSRORAL 31 B, o
yl]ca%hy@glcw@mﬁaﬂvm& {[3-(trifluoromethyl)
-7,8-di hydro- 1, 6- napgstsk;%r,i di n- (3 {I—Q i¥1| Jcar k}loBy} f.h dro-1.6
cyeIEEYt I )c(éirlf)amat 23-isopropyl-3-{[3-(trifluoromethyl *7,8-dihydro-1,6-
naphthyridin-6(SH)-yl]carbonyl}cyclopentyl)carbamate (300 mg, 0.6 mmol) was dissolved in
a 4 M solution of HCI in 1,4-dioxane (20 mL). After being stirred at room temperature for 2

hrs, the solution was concentrated. The residue was treated with ether to give 250mg of

yellow solid. MS calculated for C;gH24F3N;30: (M+H)" 356; found 356.1.

Step C
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5 To a solution of
3-(trifluoronethyl)-5,6,7,8-tetrahydro-1, 6-naphthyrid
ne di hydrochloride (159 ng, 0.574 mmol) of Step A-1
W shos/PiRye3- [ (tert- PCT/US2005/016318
but oxycar bonyl ) am no] - 1-i sopr opyl cycl opent anccar boxyl i
c acid (0.21 g, 0.79 nmol) of Step A-4 in Exanple

i n dichl oronet hane (1Q, n.) re added

4- di met hyl am nopyri di N < ﬁﬁbl) and

di i sopropyl et hyl a (1 1. 1) followed by
10 bronotri s(pyHO no) p ophonlunN

hexaf | uor ophos 270. mg, 0.57 mmol ). After being
stirred overnightlat roomtenperature, the solution
was diluted wt %lchloronethane washed wth

4- [(@at3S}-aIIﬁ¢réﬁH@%3 (t%@bmamﬂl)br&dhhydrdm&daﬂﬂl@?:dh@%ﬂ)l—,
filtered evapor ﬂg 0 Th% resi due was
yl]cqﬂa?'mcwf’ﬂfywﬂ@m]d et B clBheranel ca el uti ng
W %O%ﬁhm | of aﬁS) 3- ﬁo{r}@gﬂfﬁﬂﬁ(ﬁlfﬁio)/cﬁnéi@}q) -78- di’ﬁydro 1,6-

desired E@o uct . cal cul for C23H32F3N303:
naphthyridjn-6(4 yl]ﬁ%bwlk!,!ﬂelozemmw#b +mggill? mmoly Of@ﬁp r@ -2, 4-

hydrgJéfm IP]an?aonQ- lScércl?Pexa?one (46 mg 023 mmo of Example 4, and

trfuoronet dro-1

meﬂ@clmpht(apﬂ dmln G ¢6 Ifmolp (n yme]tlammdrbifo ;&épapbhmmﬁdwesodmm

tnacrt%xy% o%ﬂp?ﬁﬂ%ér é lgﬁ,y(f' ﬁ 1}1%@1)3&3%(3‘9 Xénl&éatl{n'e After being stlrred at room
tempeeghine oy ernibiht) -t midurg quas dilbted ysht}l mqlhylcpe:ﬂqddp @ad bautadleed with

e TP e B s (L5 NHEE iy Bt BB Here,

and ERPOIated T OhAlol TRe fedidu@ wak parifiddty fash uhnomtogmphy on silica eluting
concentrated. The rgsldue was treated with

itk & SOHY BT InEGn 51| SRRSO R HEVOAFTUTS S opd T3 me). MS

calcGiARHZARSNBOF; N U 5) M-B8B:537 optast $358.1. Step C 53 WO
2005/ 115392 PCT/ U82005/ 016318 O N :00CF3 ~S 4- [((1
R, 3S)-3-1sopropyl-3-([3-(trifluoronethyl) -7,
8-di hydro-1, 6-naphthyridin-6@6ll)-

yl Jcar bonyl ) cycl opent yl Y anj &- d: L ltFazol - 2
yl) cycl ohexanol To ) off ( @
3S) - 3-i sopropy! - 3z tri TTA0r onet hA) - 7, 8-di hydro-1,

6- 5 napht hyri di n- -yl ] carbonyl ) cycl opent anan ne
(41 ng, 0.12 of Step B-2, 4-
hydr oxy- 4- (1, 3=tWi-8zol - 2-yl ) cycl ohexanone (46 ng, 0.23

E HHE|§ of Exanple 4, and triethylamne (0.064 n_, O0.46
X8 in nmethylene chloride (10 nL) was added sodlum
4-[((1R, 35)-3-Isopropyl-3-{[ 7-(trifluoromethyl)-3,4- dlhydronsoqumohn-Z(lH)—

yl]carbonyl}cyclopentyl)amino]-1-(4-methyl-1,3-thiazol-2-yl)cyclohexanol.

The title compound was prepared in a fashion similar to that described for Example 4
starting from 4-fnethyl-1,3-thiazole. MS calculated for C,9H3gF3N30; S: (M+H)" 550; found
550.2.
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o
whn

tri acet oxyborohydride (73 ng, 0.35 mmol) at room
tenperature. After being stirred at room tenperature
overni ght, the m xture was diluted with nethyl ene
and neutralized with 10 NaHC03. Th n
?) (Z{‘”v\gé washed with water and brine, drie gﬁ 65%'63]8
Na2804, filtered, and evaporated in vacuo. The
Exanigté7due was purified by flash chromat ography on silica

4-1((%3&63Mé0$x?ﬁ0€@fsﬁsﬁ?%'s‘%%ﬁy @H] hlg"'hgf?'} tnyFfih Bl -
yl]ca%nggl:ﬂll(ﬁiiniyg?’anﬁgglbﬁ}_g =ik E-1.3-thidYsi) Yl)@ﬁ?ohe&@kmd

N 15 S (? 6 4-] ‘Sl
38pe 3utjes BRI yaq Preppted; 10y aof?fg% Agalgeoxs 4t°d Rl dessribggt for
Otabtidip 4 : - jazole. MS calculated for Cp3H37F3;N,O +H

Examﬁ%%ar bonyldng%cnl]%%yenltillth) am noj - 1- (4- r?et hyI28 13733 t4h|2 Slzg\ll1 ’
551; fopng/pjlc¥cl ohexanol. The title conpound was prepared

in a fashion simlar to that described for Exanple 4

20 starting from4-nethyl-1,3-thiazole. M calcul ated

for C29H38F3N302 S: H) + 0; found _550.2. O N CFg

HON NS .54 W 2005EA+ 73016318

Example 7 4-[((1R z

3S) - 3-1 sopropylH -(tri'f/ﬁro
- napht hyri di n- § -

yl ] car bonyl }cy%lg) entyl)am no] - 1- (4- net hyl -

thyl)-7,8-di hydro-1,6

1, 3-thi azol - 2- cycl ohexaRol . The title conmpound was
prepared in a flashi on anal ogous to that described for
Exan5plagarrpl e 5 starting from4-nethyl-1, 3-thi azoI e. M5
al cul ated for C28H37F3N402 S:._ (M+rH) + . 551; f“]ﬂ
4- [((]ggﬁS);-}l@oerpN Ztﬂé’-(tql.ﬂyqqompthyl) -3, -dlhydrmsoqumolm- (1H)-

yl]carbonyl}cyclopentyl)amino]-1-(5-methyl-1,3-thiazol-2-yl)cyclohexanol

Step A
s HO 0
O
N (0]

8-(5-Methyl-1,3-thiazol-2-yl)-1,4-dioxaspiro[4.5 ]decan-8-ol

A 1.6 M solution of n-butyllithium in hexanes (5.70 mL, 9.12 mmol) was added to 8-
(1,3-thiazol-2-yl)-1,4-dioxaspiro[4.5]decan-8-ol (1.00 g, 4.14 mmol) in THF (10 mL) at -78
°C with stirring under N,. After being stirred at -78 © C for | h, methyl iodide (0.71 mL, 9.12
mmol) was added to the solution via syringc at -78 ° C. The reaction mixture was allowed to
warm to room temperature slowly and stirred overnight. Water and EtOAc were added. The
aqueous layer was extracted with EtOAc three times. The combined organic layers were
washed with saturated NaCl, dried (MgSQy), concentrated and flash chromatographed using
20% EtOAc/hexanes to give 0.77 g (71%) of the title compound. MS (M+H)" =256.1.

Step B

g HO
O~
N

4-Hydroxy-4-(5-methyl-1,3-thiazol-2-yl)cyclohexanone
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1R

S Exanple 8 1.0 4-1((1R
3-{[7-(trilluoronethyl)-3,4-di hydroiso

3S) - 3- 1 sopropyl -

qui nol i n-2( 1H) -
yl }cycl opentyl ) am no] 1- (5-net hyl - ThRbBL 66318

“\/‘gl&%%% ohexanol ~Step A" ] SHOO N Leétid

8- (5- Met hyl -1, 3-i hi azol -2

y | A-sludionl bD&-ES-picthy]-4, 3Et]1tdewia2ﬁy18-l dl-diQ)EﬂspirdMé]dW@b&@i (lohe, 4.14 |
mmo gng u];%lé Ll'k—ltl-‘h 5 W(ln (F‘Ia’f(v%]se&m{eg ‘for 1 mﬁt 5(9 é 2 A'HEP Lc)ohW@%o room

temp@ﬂatu?te tthé ﬁﬁﬂhﬂﬁwa’d freafeddwith DD toafH: 8 5hd esant@t with E1080 three

inT 10 nL) a 78, C wit tirr

timefin e RORE] arEoBE TS 1T Oiind 3 Sty Nig) Solln, drea
(Mg§@{)mﬁlnd b%hﬁ%té@t&é—lvm&&g% @%ﬁﬁpth)e dBepidadet! OMShM+H)" =

sol'ution via syringe at C. The reaction mixture
212.3vas allowed to warmto roomtenperature slowy and

stirred overnight. Water and Et CAc were added. The 20

aqueous | ayer was extracted with Et QAc three tines.
StepThe conbi ned organic |layers were washed wth

saturated NaCl, dried (MgSO4p, concentrated and fl ash

chronatographed usi ng H20% EplOAc/ hexanes,to give 0.77

g (71% of the title @ CNVS +’= 256.1. Step

BSHO 25 N 4- g “thiazol -2
re

yl ) cycl ohexanon O 2005/ 115392 PCT/ US2005/ 016318
Ai azol - 2-yl ) -1, 4-di oxaspi ro[ 4. 5] decan

A solution of N=
8-(5-rrethy|- :

-8-ol (1.0 g, 414mm|)in20m_of THF/ 3 N HC
was stirred

1:1 50 Af Lj
BT Bomertba-(riferametoty & P ditogiaing (R s
yl]c&rgg@’ﬂ&%@ﬁ%?)&%ﬁgiﬁé b1 158 Phfeol P DByclaiesThnl The

ani c ers vwere washed w'th saturated

Nab acsolution oh (1R 3Sed-iprany s | 7-(tereabbydsibydrojsoquinolin-
2(1]—91%].%%&7 @%1&%' @%@@ﬁm%\l TﬁAS%? g{o‘%ﬂg,m PRHN) of S p( Mo Example

1 and 4-hydroxy-4-(5-methyl-1,3-thiazol-2-yl)cyclohexanone (32.6 mg, 0.15 mmol) in

dichloromethane (10 mL) was added triethylamine (31 pL, 0.22 mmol) followed by sodium
triacetoxyborohydride (56 mg, 0.26 mmol) at room temperature. After being stirred
ovemnight, the mixture was diluted with methylene chloride and neutralized with NaHCOs;.
The organic layer was dried over Na;SO4 and concentrated. The residue was purified by flash
chromatography on silica eluting with 5% MeOH/CH,Cl; to give two isomers (13 mg and 10
mg). LC-MS calculated for C29H3sF3N30; S: (M+H)" 550; found 550.2.

o)

ZT

HO
st
Example 9

4-[((1R, 38)-3-Isopropyl-3-{[7-(trifluoromethyl)-3,4-dihydroisequinolin-2(1H)-
yl]carbonyl}eyclopentyl)amino]-1-(1,3-thiazol-5-yl)cyclohexanol
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NS 10 4-[((IR

3S)-3-1sopropyl -3-{[7-(trifluoronethyl)-S3,

4- di hydr oi soqui nolin-2(1 H)- :

yl]carbonyl)cycl opentyl)am no]-1-(S-methyl -1 3-tHhi |

“ggfl)‘wl)la%l ohexanol . To a solution of (1R PC%"/ISSZ()O%%)?“IS
3S)-3-isopropyl -3-{[7-(trifluoronethyl)-3,4-di hydroi so
qui nolin- 2(1H)-yl]carbonyl)cycl opentanam ne TFA salt
40 ng, 0.1 mol) of Step CG2 from Exanple | and

Step 4. hydr oxy- 4- (5- et hyl - 1, 3- t hi azol - 2-yl ) cycl ohexanone

(32.6 ng, 0.15 mmol) . #9 #icldQronet hane (10 nl) was

added triethyl am ne ( ) foll owed by

sodi um triacet oxybor ol¥ydri'de 6 ng, 0.26 nmol) at
8-(1,3-PRiJISURLY 3ldixRspiAS1 8] d-bi-891 stirred overnight, the

m xture was diluted with nethyl ene_chloride and

neuselatien ef) %ftmetMHb@b‘az%d%ﬂgéﬁigg ol in B §9 ad) was
adde é%}[]](ggﬁs%ggwﬂ%@ nSRBFRRR A xantDE 1TERLILE0 MRfroPUh L 79 ed with

' romat ogr aphg on silica eluting with 5% .
stirringa@deONR A fiRr beingistimed 078 S Enter 8-5( 3 spiytiam gl 1.4-cyglohgxgpedione

c ' 550 f :
moncgGh B Et o 3t 1B FREDNFTERS ol S Bl SOMRGh v
syrin@Snd3utitrigpwaspsontifuel far { thrat £ T8UDEoMWaten($ ;L3 and FitGrd meresasdded,
uinolin-2(1H) - 25 .
and R TAISTRITE Yo SRS 19 BOPHSTPIRPE 414 priasisp vt PiOAS three
times| dhexambined GoriiDi 0Gors1WEs ARieBQMgITRD0BIGIE 308 crBitapzed from
HO 0. oS5 - Thi azql - S .
EtOAG|t9 y ‘fl‘f}‘ggg%ofg)pﬁgéﬁ ‘i",s’o‘f(i:@r(? g'ﬁc-t'Slv‘d% MR SA%tY on of
2-trinmethylsilyl-thiazole (2.5 g, 15.89 mmol) in THE
20 mL) was added to a 1.6 M solution of
Step B_putyl lithiumin hexanes (11.9 nmL, 19.07 nmol) at -78
Cwith stirring under\I O all er being stirred at -78

Cfor 0.5 h, a soluti Qn » —oycl ohexanedi one
nono- et hyl ene ketal (2848 gy—15.89 nmol) in THE (20

4-HylRoky V5 3085185-5.9) S 18nSBhoHel ON Via  syringe and

stirtring was continued for I h at -78 C_\Witer éS L)
arle Bt ©htianert Sddethiazelbs-yhd t-Riexssplelh doecai-$ilr@ Rag 414
mmopﬁlﬁ g'giﬁ (E@ mrLg WXL&FE@({E@%B @E]lelerogs @T&i&?@f ¢ Hed (W ﬁlb). ['-'_Eth%ﬁxturc was

time e conbined organic |ayers were dried ,
stirred IfgS_O&h)a,t 50i G eAéer captidg ¢o yesna dnpeeadure y Bignsolution was treated with

Na,CO; to pH 8 and extracted with EtOAc three times. The combined organic layers were
washed with saturated NaCl solution, dried (MgSQOy,), and concentrated to give 0.78 g (98%)
of the desired product. MS (M+H)" = 198.2.

Step C

Hﬁ‘\@@/ﬂ:s
/\

HO

N\\/s
4-[((1R, 3S) -3-1s0propyl—3 -{[7-@trifluoromethyl)-3,4-dihydroisoquinolin-2(1 H)-
ylJcarbonyl)cyclopentyl)amino]-1-(1,3 -thiazdl—5-yl)cyclohexanol
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EtOAc to yield 3.4 g (90% of the desired product. M5
(MtH)+ = 242. 1. Step B HO L 15 S
4- Hydr oxy-4- (1, 3-thi azol -5 yl)cycl ohexanone To a

6’% /11330201 PCT/US2005/016318
vg d% é ?n azol -5-yl)-1, 4-di oxaspi ro[ 4. 5] decan-8-o|0

(0.95 g, 4.14 mml»)sln THE (20 nlL) was added an, .
aqme ausolution of {Idh 3813 Ssofyoppi-3-( Ha(trilyerompiay i34 dibedraisequinolin-

20s g Pkl oy 990K ORI T Sy 2 o

ExamplepH a@dahﬁydmty-a{(t ddhiazal3-Hic@fohexanens (A3feme, ThEl9 mmol) in

s RSB, 5575 U FlBlnt 520 15814001 B v

sodi@in Iﬂacgtdx?B&@)hydhfde (e m@ee 20 eingl) adtoom teipefaivtdd) After bemg stirred

ove aia éh(f ?%13 was ﬁ\l{.\ eg W&p mlofgpsmq%w% gr%lltra’hzed with saturated .

NaH@Oi' Tiveds b.rﬁ@[hlyéﬂ'\%sl\ﬁasﬂédlwﬂtﬁ brine, dned over Na,S0O, and concentrated The
| Jcar bon g ﬁcl opentyl)am noj -
residye v guaiicddy, fl3 BrOgIRaERDY 05?'1\%89‘(?@757“51’5@952/ 6 MeOH/CHCL to
grveP WY és]&gxgoﬁéqq@efolsbotﬁ%ﬁné@l dalduitedfor (Go3HF3N;0; S (M+H)' 536;
3-isopropyl -3-.{]7 (trlfluoronetfry1 §4dhy

foundﬁéé@w nolin 2(1H)-yl]carbonyl)cycl opentanani ne TFA

salt (30.0 ng, 0.0846 mmol) from Step C 2 of Exanple.

1 and 4- hydroxy-4-(1, 3-thiazol -5-yl)cycl ohexanone

(23.4 ng, 0.119 nmol) in dichloromethane (8 nL) was

added triethylam ne (0.0236 g, 0.169 nmol) followed

by 5 sodium triacet oxyporghy (42 &k, 0.20 mmol )

at room tenperature, AN gei i Mfed ™ overni ght,

the m xture was di d t hane and .
neutral i zed witH ated NaHCO3. The organic |ayer
was washed with I ne, dried over Na2S®™ and

concentrated. MgsS residue was purified by flash-
chromat ography on silica gel eluting. with 5%
Exappted&CH2Cl 2 to give two isomers. LC-MS for both

4- [((lﬁr?jsg fssﬁog:%g‘iuhﬁgﬁdnh%mﬁl%g%ﬁ B0 é-%;kﬂtﬁyﬁaﬁrs(sn)-
yl]carbonyl}cyclopentyl)ammo] -1-(1,3-thiazol-5-yl)cyclohexanol.

L To a _solution of - (1R, 35)-3-isopropyl-3-{[3- (tnfluoromethyl) 7 8 dlhydro 1,6-
naphthyridin-6(5H)-yl]carbonyl}cyclopentanamine (41 mg, 0.12: mmol) of Step B- 2 of
Example 5, . 4-hydroxy-4-(1,3-thiazol-5-yl)cyclohexanone (46 mg, 0. 23 mmol) and
triethylamine (0.064 mL, 0.46 mmol) in methylene chloride (10 mL) wasloddect sodium
triacetoxyborohydride (73 mg, 0.35 mmol) at room temperature. The mixture was stirred
overnight, diluted with CH,Cl» and neutralized with saturated NaHCO;. The organic layer
was Washed with water and brine, dried over NaiSO4, filtered, and concentrated. The residue
was purified by flash chromatography on silica gel eluting with 0% to 5% triethylamine in
ethyl acetate to glvc two isomers. LC-MS for both isomers: calculated for C;7H;35F3N4Oa S:
(M+H)* 537; found 537.1.
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N, S Exanple 10 15

4-[ ((1R, 3S) - 3-Isopropyl -3-{[3-(trifuoronethyl)-7,8-dih
ydr o- 1, 6- napht hyri di n- 6( 5H) -

Xl car yl}cyclopentyl)anlno] 1-(1,3-thiaz "
W%&%@ﬁé g? a solution of (1 R, 35)-3- |gtaﬁg%&%@§%m
{ [3- (trlfluoronethyl) 7,8-di hydro-1,6

napht hyri di n- 6( 5H) - yI]carbon ) cycl opent anam ne (41

ng, 0.12 mmol) of Step{B- X TRl €5

4- hydroxy 4- (1, 3-t bagol - I

et hyl/am ne .

g€ (10 nmL) was added sodi um

tri acet oxyborohydyide (73 ng, 0.35 mmol) at room
tenperature. Th I Xxture was stirred overnight,
diluted with CH2C12 and neutralized with saturated

Exampleith3. The organic | ayer was washed with water and

4-[((1%'3%3-1?6 rS‘Hles\l N;ﬂ?lﬁ enalefuyi)tﬁ Qthydpaish ARt aY-ed.

esl I'ash “chr omat ogr aphy on

yllcad:dnwﬁay@@eneflmlng wz—med%ﬂé shiazol-S-aDpyalehexawoli n 25
.wquthyl acetate to give two isoners. LC-Ms for both

I soners: cal cul ated for C27FBSF3NM02 S:  (MHH) + 537;

found 537.1. 58 WO 200+ 187 PCT/ US2005/ 016318 O

CF3S NNCHO N Exrghl' 1R 3S) - 3- 1 sopr opy

[ -3-{[7-(trifluorone 5 3, 4-di hydr oi soqui nol i n-2( 1H)
4-Hydroxy-(2-methyl-1,3-thiazol-5 -yl)cyclohexanone

y'f Carg {jq%dfgj {15. zglgg é‘o' llﬁ.zréﬁe LIV Lt 3778 B8 3%8 added
al6 M bMdﬁ@nwﬁ( ButigitHiyth (p ,nii)t hﬁérzsmimﬁg/ht)—dﬂ cCdbek anmdeméﬁham (1.7

g, ll(s'/glerlljr%{)_lgr\]’\gf ad d}egs‘@g%g%gg mugc’i X %%w%smtq lbeﬁorSfthe dcﬁmon of a

1.6 M-sBHkh | I trdbwmittRudiLd - mﬁg t/ﬂiersstnhiiri’g ﬂg—’ﬂi °C & Ehofﬂ(ﬁ' Hour, 1,4-
h, i1odonethane (1.7

eyclobgxansdiogs Weed-sBHETo ket U8 & 1876 MBPDI A B ghl) Yipadded. The
reactn%ﬁi q’l'ats'sgﬂecpf’oraan&thgr Mhat dhd Qﬁhn@ﬁe@b)bw&tkdd JffEt@‘FJc(an MBeihe. The

ter stirring at -78 C for another hour 4-
orgamcyphna@h evas Aeraratete Washed -veithbuinen drigdovar Mas@ @d cppcepggated. Flash

chror@%]?ér%l%l% Tg_ﬁca(%l E‘u)m%@/ﬁth@@&qg 50104 h&r})ré‘\ﬁ&:d the ketal as

or an ours an quenc ed ?/ tion
an oibfTHet @Aevasdbsdivédham THR&S mL) and 5% aqueous HCI (10 mL) After being

stired at room temperature overnight, the solution was neutralized with Na;CO; and

extracted with EtOAc three times. The cxtracts were dried over MgSO4 and concentrated to
give the desired product (0.8 g, 30%). MS calculated for C,oH3NO;S: (M+H)" 212; found
212.0.

Step B
HO <

4-[((IR, 3S)-3-Isopropyl-3-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}cyclopentyl)amino]-1-(2-methyl-1,3-thiazol-5-yl)cyclohexanol
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organi c phase was separated, washed with brine, dried
over MgSO4 and concentrated. Flash 15 chromat ography

on silica gel eluting with 20%to 50% Et OAc/ hexanes

WO S054RGt he ketal as an oil. The oil was dipgsRkM@so1631s
In THE (5 nL) and 5% aqueous HA (10 nl). After being
stirred at roomtenperature overnight,*the solutiaon

wao asglufign of ElR, S)-briseamerisd éWd(trlfél;ar@raetmélaﬂvﬁ -dipyqrpispquinolin-
2(1}@-57 rggg;rtﬁ,gf@rglo}%m%hﬁea?ﬁﬁ éggr(ﬁoﬁ Ao OYARS ms%ﬁ%oxﬂ@ep C-2 of

ive t St re roduct
Exagple) 1 &M éahydndxaMe@ rhcthylﬂll}ﬂﬂm&l)cycrmhé)mncm2(25floumﬁ;l 0.119

.212.0. Step B, N CF
moncisif Siplospmb e o i P g sty QO8Im0 199, grmon
follogMed g1 sotiuzk( trtd):etaﬁfborohydnde (42 mg, 0.20 mmol) at room tempqrature Afer
beinz lis)fllﬁ'? gv%‘%{@hcyd &pem A %éfi 1by5%d§lgt§}nhgfl s_altdrgtéd INM; The
resuiﬁ / M&ﬁg%&léﬁ;&ted-rﬂnﬂ ({S[@JO# ki2ee @fx;eﬁllﬁihe combined extracts were
| soprop rifluorone i
wasfefqmb TiBe, Srgdpyen W@gpbmfwwr%ﬁﬁe Fﬁl%ﬁ %ewaﬁmxlyf@ag {py flash
chro(n%gygpapﬁy on eri@§ﬂ@l éﬂﬁ?hﬁrﬁmﬁ @lz% glvEWH'ﬁ)Joﬁ)eﬂs @5dnd 12

}{\JOX{ (2- mst 1, 3-t hi azol K&h‘ cl ohexangne
mg) (LGS g ot sormsrsasipic R £ 850r£unda50.2.
added triethylamne (0.0236 nL, 0.169 mml) 5 fol | owed
by .sodiumtriacetoxyborohydride (42 ng, 0.20 mmol) at
roomtenperature. After be| ne sti rred overnight, the .
m xture was quenched by{(lI ated NaHCGS. .
The resulting solu xt act|ed ith CH2C12
three ti.nes. Then ed egr\ V\Bre washed with ..
brine, dried ove‘gf 4 and concentrated. The residue
was purified b I\psh chromat ogr aphy on silica ‘gel-
eluting with 5% MOH CH2CI 2 to give two isoners (15
10 ng). LG Ms for both isomers: calcul ated for
Exafffi 12 20009 5 (M+H) + 550; found 550.2. 0 N 014; N
4-[(@R33SY-3-Isophipyl3- {Beétmﬂuermetnylp-q@ﬂﬁhydro -1,6- naphthyndm-ﬁ(SH)—

yiiegepopyBestfiRsPE amiidlyl-G-mety 11 3 thingol S-yheyelopexanl o o\

)- To a. solution of (1R, 3S5)-3- 1sopropyl -3-{[3- (tnﬂuorometh_yl)_—7,87di‘}1_ydrof1,_6-_
naphthyridin-6(5H)-yl]carbonyl}cyclopentanamine (41 mg, 0.12 mmol) of Step B-2 of

Example 5, 4-hydroxy-4-(2- methyl 1,3-thiazol-5-yl)cyclohexanone (49 mg, 0 23 mmol) and'
triethylamine . (0 064 mL, 0.46 mmol) in methylene chloride (10 mL) was added sodlum

triacetoxyborohydride (73 mg, 0.35 mmol) at room temperature. The mxxture was stlrred at

room temperature overnight and quenched by addition of saturated NaHCO;. The resultmg |
solution was extracted with CH,Cl; three times. The combined extracts were washed with

water and brine, dried over Na;SQq, filtered, and evaporated in vacuo. The residue was

purified by flash chromatography on silica gel eluting with 0% to 5% triethylamine in ethyl

acetate to give two isomers. LC-MS for both isomers: calculated for CzaH37F 3N4O; S (M+H)+

551; found 551.3. |

Example A
CCR2 in vitro assays

. 60



10

15

30

15

yl ] carbonyl } cycl opentyl)am nol - 1- (2-net hyl -1, 3-t hi azol

-5-yl)cycl ohexanol To a. solution. of (1R

. - 3-Lsopropyl -3-{[3-(trifluoronmethyl)-7, 8-
“éf%or‘?éé%?ﬁyrl di n- 6(5H) -yl ] carbonyl }cycl opent aﬂrlﬁgjr}ysﬂg&/(oims

nmg, 0.12 mmol) of Step B-2 of Exanple 5, ]

4Ty drapacjty 4ef{ e netvbly berip@indhiofizind irBreptione toc haghgonzago¢hemokine

X e DT e G

put aaqay; rHoaOEB&mmbbaho&gynkr taebg TStedgin ﬁh 35trmﬁhl)1r atidifoation assay,
m xture

A SR e e e N
assayS 8f WhainethixNa k68 . (stle chre&Mzhh;blB,g Hes@lgekdepnetn@k, J Biol. Chem.

Th nmbi d
273(2é)<ﬂ§®gt1356%§‘é’9§\)a§7ﬁ%80@4%? Ryg%%ép@disgr |Cge ! SYGI ed over
Nfl‘xg§%tabié Asgééf §@C@H0@W&El@5ﬁﬁbé 15‘012(1@@ BPrecdhBinARE/ dtuied is

puri f flash chromat ograp on sili ca gel
uscd whish g awlftaht o, PP, PEHVAYHRFI %emth)@aﬁy?ha&cwﬁt% 2 mammalian
I
CCR?gﬁ)‘ié{l ! e 1H@ &%ME@I\% % bmhfﬁ%ﬂeﬁ& éQOffJ} éx%ﬁl’é &ligand or
inhibig&L,. assxgrﬁi«lmmlc@vw ©eRactivation of 3 rraigyag}@n @pwgm mductlon of rapid
and t?aglg é{lt 1]‘151%?% Bq};é lé?@&ﬂéét%%l@tosm@ fx%@%ﬁ:hﬁly [@clefl NRduction of
e I nvention to ant agoni ze
specxﬁhgmgi{m pbospb«nybngm) ¢adlufpr respore)fufiaing ((¢-pn siémwlaten of chemotaxis
et erm ned t e.g., high

or in aﬁr}n&at%xﬁ medlz#or re%gs};:)@tf%._uk%pytgsghp‘%]d?ﬁenlak% agent can be

t &ﬁtaﬁdaxlamphrblﬁdmg amyl alcampasiticai édntatinga @SR2yprotein or variant

calciumfl pyx assa an
thereﬁﬁ&g&q@p% gﬂqa ep R0 téoé’f/ gulfag)&e ttgf gpgﬁﬁaiﬁ%gpy é{f?eg}?r 55 contacted
with 28Sapouad tChetested, aKd bindng ayde(té;:esa oran:TaSLBé!cBrT'pl e,

Hessel gesser et al

J
210 @psyxampe red Hawd qswgyflls W5 erchuish HAdisqlged from human
peripRB410ddodland cbistRutiiiytaBleSs @8 STR2 FRoelaRA 1tBn@leBl, A c¥ihihGfis stably

can be isolated or ‘reconbinantly derived is used
or trapfiputly tansfeglicd vathst vesios op pxRsessiop cageltq hgving ppucleic acid sequence

whlclt Q&%HESO&Q Fe@gﬂtﬁ éa%tﬂe cogfenﬂ)lmhle 3BurcEbFhe CCR2 protein.

tern. e specific property can be a binding
The q@tls permainiaingd ufldm cerditipiseappeoplipig domicxpresgion jofy Hielspeeptoy and are

comag a'va ald | b gﬁ&e' Vbﬁc}in§£ ag,grogﬂa&'fgﬁuna oqb o@cdmmm

el n, ion 0 frangient 1ncrea
detected ushg mamwteclanq@n Bdr uympbolthecemmw baldiriguean be determmed

relatn%eh e} pJn &uﬁbgd UCttjo(fn é‘Zﬁol’ @eq[:ul I ﬁac%rogt uc@n membrane fraction,

G &Y Esponse fincts Sn"CE G
contaﬁimgmhkaédeptﬁr&fnbéhsemf&la»eusfwablelcarﬂd amat ory medi at or

release Ieukoc es nd the.like. In a Xa .
Tacirorgn b S on GRAIeY TTGAIED It &1 At C4 BRSSP Eispetly or
mdlr&'ﬂy Vﬂfr'eﬂﬁ}hple 1 biak eaf beJ l§bdrai Wit BEthblId8d] (@gnﬂuérb@eﬁt label,
suitable for blndlng receptor is conta

labelyjsetRpalabenpraymg leksl. t?@dtﬂées'tﬂ@a and hipdpigrran ivg die@rra'@ﬁggf defection
of (R 1BBIAYLERC cﬁmccﬁﬁ(}ﬁ:ﬁ'ﬁb@ blrﬁf?rllé <hRaRdass8Y . byc%rhﬁetntlon or

are used which are isolated from human peri pheral
displasiement stutliescuting yrilaheledapent ex p Heansl as gsompriitonr ot ej n.

th%ré@ﬁflaXtag&lﬁ %Ltllw{yhcﬂ{cohr%ot%&tgfxm invention can be reported as the
inhibitor concentration required for 50% inhibition (ICsy values) of specific binding in
receptor binding assays using 125I_labeled MCP-1, as ligand, and Peripheral Blood

Mononuclear Cells (PBMCs) prepared from normal human whole blood via density gradient
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or transiently transfected with a vector or expression

cassette having a nucleic acid sequence 20 whi ch

encodes the CCR2 receptor can be contenplated as the

WO Wos4158§, the CCR2 protein. The cells are nmpe80086i6318

under conditions appropriate for expression of the

receptor and are ggntacted with an.agent under
centg fugalian; Snm&ppmdpguap@fmhly Befingidrag theototad. @u\dng(mdut%l cpm on -
ﬁltersimu&f& thedlée e‘f)tgcg c B@dﬂ}% Ig ggengﬂc%rﬁm isgféﬁgedmeg%le amount of cpm
still ﬂetbcaéd inahé presenseioft exbéss uslabeleddompalito (e.a, MEPR-Ul ar '

fraction, such as a menbrane fraction, 25 containing

the recéptor can be used in |ieu of mhole cells.
ExabipléeBti on of binding or conplex formation in an assay

can be detected directly or indirectly. For exanple,
Binding A$58¥nt - can be | abeled with a suitable |abel (e.g.;

1 eRERAPBMCY 3BRused 1oabs |comb§@kl§’ Bﬁth'e&ﬂ&htnorﬁﬁlza/ﬁﬁdmg assay For
| abel , and the Ilkegband i ndi ng can be deterpi ned by

exarael@e%qq Q99 toH000AQ cellsywere ingybated with,0 4t 0-2 M etl1lgbelpd MCP-1,
witllof uf Ath1{R1edS SGrsRithr Y1 0C ARP E?J’I(’Jf’l 19 NorOkarii? concentrations of

di spl acenent s;udles usi ng unl abel ed agent or a

comippagln o bestesteds o fiptbeled MCPFhavacRepared Ay switable methpdsior purchased
o BB B4 P S8 AR b e
in 50 k250 Mabfiebinding bﬁiﬁ‘elccoﬁmstnigl afdMHEPES pHee.2panar0. Bio BHAn(povine

assays, usj ng 125l -| abel ed MCP s Jigand, and .
serupLHIPRIS)-PT B9 Bt & SRoRTeFEdFe. é@f’%é‘dcr#%%g Jons Mefsaieapnated by
harveS5tHB 1O FERibrdnd 1By raphiDfiratidrO@ebugh @18 fibért filtey @GN EImedlwhich

WO 2005/ 115392 PCT uszoos/ 016318, centrifugati

werpessoaked im{.Ad pRjystaylpreimiae 8pPhosphr iBHdsredSaine (ER) The.filters
wer AN ?P&og Cr‘P)‘ 8b6 pERIP b‘?ﬁhm% buff&' htafHifp/6. 5AUNGaCl or. PBS,

non- speci n-specitic blndln% I s defined
theradriedhandatre amou@foprnmd samqauwm@t%td@tfnnmed ¥ cpurtingpnea Gamma
abel ed conpetitor (e.g., MCP-1). 5 .
Coﬁ%féﬁ%%ggghgé#ndlng Assay Human PBMCs were used to test
' conxwomddtg tof thishieinding esday quotbcpl athiei aodipogndssefathe present anCntlon

00 cells were incubated Wwth
hav G0 ety 155 amepei O BM G v | ., with or without

“unl abel ed conpetitor (10 nM MCP- 1) or various . -

concenIratlons of 10 conpounds to be tested.
Example£y | apel ed MCP-1, were prepared by suitable -
Chmtggglgsgy purchased from commerci al vendor s (Perkin

| mer, Boston MA). The binding reactions

perTthr sAparity af sempeunds f|the finvention do r?é“aBB‘P‘F% rCCR2 function was

detérfitel $i ? ﬂﬁk&f HEP%% abaly ngg h&hsh &n’p%r@ls&oéd)ﬂ‘éh&ﬁclear cells,

serum a mhn at room erature. Th

in abnwuﬁcrngwot mmew®rq Riohé)n aﬁ@bOQﬂ/Cdlﬁa‘? geram; frrg PMEM media
(In %ﬁ%ﬂg g%ﬁé; ﬁﬁ@ﬁﬁdwﬁthlc}rr\%ﬂo%p ilighfnﬂﬂglgrs%ﬁs@ﬁxfrﬁdéﬂe{o 37. °".

mer) . whi ch wer e presoake
chemotaxstchgahhme{Nmmé)robe) P&asa}sh @teawaBuéd e4GouISaf warmedRBSIM MCP 1

s i B 50 9 S )RRl e b v

addéd1€An® mRsbn ﬂ@ﬂbiahe ﬁaaqmmoowrob@um pladil eacsp ¥nd the Whsmber lid

deternined by countin
was closed. Cells werg then lidéeld tg the%o?cs In tri';ma hamber lid which were associated with

the chamber wells below the filter membrane. The whole chamber was incubated at 37 °C,

5% CO, for 30 minutes. The cells were then aspirated off, the chanber lid opened, and the
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Counter (Perkin Elnmer). According to this binding
assay protocol, the conpounds of the present invention
20 have 1 C50 val ues | ess than about 3000 nM Exanple C
h x| S Assay The capacity" of conpoundségﬁ,t <
Wﬁﬁ@%ﬁﬁ%o% to antagoni ze CCR2 function was /uﬂﬁbmmsm
determned in a | eukocyte chenotaxis assay using human
filter @@ftﬂyﬁ&ﬁb@dd theash ofxhe filter vearwaskdd Btimed witla PBBdnd ihedbottom was

e ROE B NPT Yt 1 1% LS S NEBBL DB, TH gpiem)

FllterW»\teréHunﬁcHQ)y' itk b8 STRNbga@veRetrbDwWalls $erveling background and
chenot axi s chanber (Neuro Probe) was al so ﬁ ned. .
d;p{naﬁﬁmg the

were gopiractedt (romr e yalyes. nKankagpoigt W%%Cya\?{ﬁse ClERpipdee
numb%Péﬁ&met%%Hted/\&J the bEXSE Rharhhte i SR WHRhGORamRl anfapéiist, to

An 8 m cron nenbrane filter (Neuro
the mpnmg of ch)asvlpcrlar@@dat%tOttb«pbcaww ¢hambenia AbeP- 1| coptrolpills.
cl dded,
ciEREing & s N ol e Ol AR AR T ELCso values
lestmEMRQU%ﬁW@mhihe filter menbrane. The whol e chanber was
i ncubated at 37 C, 5% CO2 for 30 minutes. The cells
were then aspirated off, the chanber |id opened, and
t Pario6 mmm@mﬁfsmsmmvmnusza@@@b@mmse desctibesrherein, will be

ent d. The t f the fi
sppadtfiniacthgiecTRaan e e BT e e deRefBR MR e Regons ace
also fntdnided tovaall Wlﬂhﬂdﬁieeﬁo@‘ldf steaappentiedi ¢1th Egd‘lt ro&femsamcludmg

stain ma). Filters.were counted by m craoscopy.

pateni AR RGBS TG BYOTGRYNS, Slsf Vi oo BHLREERG Aalfjorporated

mﬂmwgygﬁﬁggknﬁggeQ“£@0n1aII val ues. Antagoni st potency
was determ ned by conparing the 5 nunber of cell that
mgrated to the bottom chanber in wells which
cont ai ned antagonist, to the nunber of cells which
mgrated to the bottom chanber in MCP-1 control wells.
According to this chenotaxis assay, the conpounds of
the invention have I C50 values |ess than about 3000
nM 10 Various nodifications of the invention, in
addition to those described herein, will be apparent
to those skilled in the art fromthe foregoing
description. Such nodifications are also intended to
fall within the scope of the appended clains. Each
reference, including patents, patent applications,
and publications, cited in the present application is
incorporated herein by reference inits entirety. 63
WO 2005/ 115392 PCT/ US2005/ 016318 What is claimed is:
1. A conpound of Fornula I
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ORe RRRRNRS = R XR4A HOR2Z RO or

phar maceutically acceptable salt or prodrug -thereof,

wherein: a dashed line indicates an optional bond;

v%? N@¢,CR3; R is Cl~ alkyl, (C 6 alkyl)-Opciisiosniesis

kyl) (C 6 alkyl)-S-(Cl.6 al kyl), (C. 6 alkyl)-(C3.7

cycloal kyl)-(C. 6 al kyl), OH CO2R10, -heterocyclyl, CN,
WhNFi&GHn&diNS_OZR-O, -NCO'\"O, ‘NCO2R 0, NCOR10, CR'CO2R10

CRl,’ l; R is H OH halo, Ci.3 alkyl,
L N@&%&&%ﬁ”&?%w OR 2, NR OCOR': OCONRIOR 2,

NR CONR OR 2, heterocyclyl, , NR' R6802 NR OR 2,

NR 0- SQ2-R 2, S02- ; 8fein said Cl1.3

al kyl i's optionall @ he V\ch 1-6 substituents

selected fromF a : afto, Cl.6 al kyI
: : ; RAR CONR OR',

NRLOSO2NR OR"', NRRD- SO2-R", heterocyclyl CN

CONR OR 2, CO2R 0, NQ2, SR , SOR 0, SOZRlO or

S02-NR1OR'; R4 is H C, .6 alfkyl, CF3, OCF3, d, F, Br
or p%nﬁ&%ﬂ&’dl acGeptabldshitfr giddwg,th@aofﬁwaérkmxy CO- ( Cl.6

al kyl ), f’G t hi oal koxy, pyridyl, F, d, Br, C4.6

cy éidashed {ine indicaigs ag eptioRaiRands " phenyl,  phenyl oxy,

@ﬁswﬁwaﬂ@w C3. 6 cycl oal kyl oxy, heter ocycl yl,

CN, or 'CO2R10 V\hereln said C1.6 alk |sot|onall

it tke)-(C.

sulBS is € st adkey1viCohallyld-Qo(Crcratkyd, Gasaikyh: '(ﬁhéla YR, Caied
] 6’ 1 @0
cyclgsal?YlZ rgé ﬁxa)fkyl)oggé%()lzR gét@ék% lyloéNOQFIR Ot eN‘g@iziﬁQJg@n&{

NC@m‘?j NGOR dyCR! ﬁ@dh&% CR Oﬁﬁaﬁ%(bomnyls optional ly
t d, wit s lopgjped .
U DA g6 R B M PR ® SRIeOREY,
oc@&BG*Rded%ctm”wz mexecxcw @) MR 1°®0s N&‘%Bmaf?asq)zyk SO-
stitute
B A S A Tl oBub i e ey
seleSteD HoimWARORY 1-3 substituents sel ected from hal o,

Q0 1), Qho o X Yarry 0 1
20%/1&@5@62‘1@@1‘{1@8&‘625? %92158 N, éék‘? 5 R éP\QQrOR
NR@éo?Nﬁ °KUXNR'°C§023Rhale@abd5@Pyy CNCTONRYRPOBDKEN, NO3 SR, SOR",

al k{mqagn
SOzR ; or SO,
R_ is H, C;.salkyl, CF3, OCF;, Cl, F, Br or phenyl;
R’is c.g alkyl, C).¢ alkoxy, CO-(Ci.s alkyl), Cy.¢ thioalkoxy, pyridyl,.F, Cl, Br, C4.6
cycloalkyl, C4 cycloalkyloxy, phenyl, phenyloxy, Cj.cycloalkyl, Cs¢ cycloalkyloxy,

heterocyclyl, CN, or CO,R'%: wherein said C,.¢ alkyl is optionally substituted with one or
more OH or F; wherein said C,.¢alkoxy, CO-(C).salkyl), or Cy¢ thioalkoxy are optionally
substituted with one or more F; wherein said pyridyl, phenyl or phenyloky is optionally
substituted With one or more substituents selected from halo, CF3, C 4 alkyl and COR';
wherein said Cj.¢ cycldalkyl or Cs¢ cycloalkyloxy is optibnally substituted with one or more
F; '

RS is H, CF3, Cisalkyl, F, Cl, or Br;

R’ is H or C,.¢alkyl optionally substltuted by 1-3 substituents selected from halo, OH,
CO;H, €CO;- (Cl salkyl), or Cy3 alkoxy,
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OH, CO2R10, OCOR 0; wherein said C, .6 alkyl is

optionally substituted with one or nore substituents

selected fromF, Cl.3 al koxy, OH or CO2R10; or R7 and

) er forma bridging C2-, alkylene or,
wgﬁﬂo;sﬁ?%g(a 3 al kyl)- group to forma 5-7 mﬂ;&g}mﬁ/omns

ring; RO is heterocyclyl optionally substituted with

1-R# isHb6L. dika) i, s elkery, . mmmm 6;. ad)k}dalkyl Q. 66ycloalkyloxy,

| ky h I
OH, @gl’gay@@avb?rﬁnég}é&@)a%ﬁg@ optx@(a a ogﬁi Wmméndre
substNRhBGENHE EomNRIG GaRbiLHOH BREGK D) OR 3, S( O) R14,

R} andRbssgherhang ridgpe s HRyRTH-AG1: b0 eyl

grouftolfolth /b KMhemb@aEZNhg, Phenyl, or C3.6 cycloalkyl is
opt| onal |y substltuted W th 1 3 sel ected from hal o,

Q-HL 101etegoc36:|l)ﬂpptxor@llx sabsgtueshyith b@gp.pstltg@gtS(séeq_te@fram@lw)alkyl
6cR 3 13
Czsﬂ@&q¥lcﬁ gal lshaﬂ; COH algalkyl Fﬁ FJ 019 15103 ab kN Y, 1 COIOR”,

erein sai
C(O)rﬂRéfRai m R'Bm”comnm 5&0) URC%@EHT\E)&(OD%M S(0),R",
tsi II tituted with 1-3 substituents selected
SOFRRIHS d/N%u—?{gc 1.3 alkyl, C 1.3 al koxy, COPH, CO2-(C
1 1'60 3|Hk,ﬂ )s abkyt] bOEF], pRAIYLi %cﬂlqﬂyalvkl}eh'em b@dj,@ykalkyl benzyl,

phenﬂe?{%ré cyggeHE?i—rf o;?t onal%g lu(@( 1tl1te at:hEl ? se?e%lte% f?c;lm gal Jﬁ{ll Cis

i ST opt1ona
alkyl STl Kok 4t @O0L Hy G By - (El,Balskgalbaﬁd CElf;nt s sel ect ed fr om haI 0,

" Gt DS eat 6 aBiot” BT TPERnL 8 e I, Ve s

Cis aﬂ‘!yll()ﬂenzﬁ phexlilﬁ| &at K\hclodRyl Gs @}itk)ﬁﬁll/yl sub§tdnted w?thhymydbstltuents

| kyl | al kyl | kyl al k
selecigh oRuBia B LAseRly e AUAT ALY O I Clst 6
hai'oglkyt,, 6aﬁ<%r @e@ﬂyk%‘ﬂb’ﬂyl dr; @cy(%amy\i/her@ﬁ ¥did C,.¢alkyl, benzyl,

cycl oal kyl', IkyI, or cycloal glalk - “or RI15 and
phenyb) g %géﬂn@kyw pmthnnléy sybatitaied tathyin} substifyets sglected from halo,
E ocycl yl group 2.

O, R A SRR D) AR R Y NG S, The
cd%rp@mm%l @fe eaclniindependsatinith OksiakkyCR3 s hﬂloalkﬂecwﬁbwh@z 6

m .1 kyI 5. The conpound

alkyn ¥ af’é/l %ycloilk%g{y%{llﬁ'lgr c&c‘?‘loﬂg ﬂ ."6. The conpound of
c|Rd? andIR Rhereich, iRRpesdehtly BHCl mkyi, C o¢ haBialid/ | T k\dlkeny 66,6

05/ /USZO 5/ 1 7. Th d of
alky":%/'\f’jéfy &ﬂ@?’@iaﬁ'? Q@ <f @E]]‘T%étsconpoung g?rrgloglnmg

Whﬁ‘fRéf zeiildR;6 together With the N &tomirto WhichGhed dey httach& fofihia 4-6
rrcgound o claim1l wherein R3is H 10. The conpound
memB‘?r heterAeYEIXMSE B n R4 is H.

2. The compound of claim 1 wherein X is N or NO.

3. The compound of claim 1 wherein X is CR’.
4, The compound of claim 1 wherein R' is C alkyl.
5. The compound of claim 1 wherein R' is prop-2-yl.

6. The compound of claim 1 wherein R%is H, OH, halo, or C.; alkyl.
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11. The compound of claim| wherein RS is Cl-6 alkyl
substituted with 1-4 F. 12. The conpound of claim!]
wherein R5 is CF3. 13. The conpound of claim1 wherein
W 2d08/113302 14. The conpound of claim | wherei pcR{shddsiiess
15. fl1e compound of claim!l wherein R8 is H 16. The
conpound of claim1 wherein RO is heteroaryl

optional ly substituted with 1-4 substituents sel ected

fr C2.6 al kynyl, halo, Cl4
7 haﬁ%?‘&“&‘ﬁ&wmﬁg“ﬁfﬁﬁ(ﬁégﬂ ORI QO oRLS,
a9 NRIBR 6, NR 5R16. NR BCONHRLG,  NRLSC(O) Rl4, -

5. SOk S5t i oL TS Ot F QAR <o

heteroaryl s a 5 or 6 rrenbered het eroaryl .
nall%(y a g h -4 substituents sel ected
e Ry f erﬁf " C2.6 alkynyl, halo,

Cl 4 hal oal kyl, CN, I\m (R SR', C(OR14, C(OCR",
C(ONR 5R 6, NR15 NR. 5 CONHR 6 NR 5C( O R14,

10. Ri’gee pyend of dainy hri‘efegt%))‘zﬁm S(O) NR15R16 or
S02NR15R16 18. The conpound of cI aim 16 wherein said
het eroaryl is pyridyl, pyi ji d|n razinyl

11. py Thegompaund of clayn A hasern Rieis elbrlu S@%%wtyd withdt4 Fut ed
Wth 1-4 substituents sel ected fromCl-6 alkyl, C2.6
al kenyl, C2-6 al kynyl, halo, Cl.4 hal oal kyl, CN, NC2,

12. ORTB¢ c@mBind Of ClpiRl 4 whewsinAS 2 GF5/ 115392
PCT/ US2005/ 016318 C(O) OR', C(O NR 5R16, NR 5R16,
NR15CONHR16, NR 5C(O R 4, NR 5C(O) OR13, S(O) R14,

13. S( Wh2 B rpound Of e Rivhein BORMR1I5R16. . 19. The conpound
of claim 16 wherein said heteroaryl is thienyl,
furanyl, thiazoyl, oxazoI%l or imdazolyl, each

14. optThe séthpound whshaint Utaberemi RNis H.4 substi tuents sel ected
fromC -6 alkyl, C2.6 alkenyl, C2.6 al kynyl, hal o,

C, .4 hal oal kyl, CN, N2, OR', SR13, C(OR14, C(OOCR',

15. C( Dndlcdmpthiad oRAARRL GvheARIRGONIR16, NRISC(OR 4,

NR 5C(OOR 3, S(OR 4, S(O2R14, S(O NR15R16 or
SOZNR 5R 6 20. The conpound of claim 16 wherein said -

16. hetige e@:hyéunu%ftﬂmnaz QJhx\lem @*@ﬁ@&waryl Byﬁdrmlyi hd’b\éhtutedQﬁnth 1-4
| , each tional substituted d, Br

subduenisipipsied SOy s BT R IKeRX GaallomyL felr Fuciabpabbiby T,

NO g)R”T 'SR”C@(@W"@(GS K a0 NRIFRVE RER 105 Tt 'BcONHR 'O CF3
NR”C(O)R” NR”C(O)OR” S(O)R", S(O),R™, S(OYNR'R'S or SO NRR'S. -

17. The compound of claim 16 wherein said heteroaryl is a 5- or 6-membered heteroaryl
optionally substituted with 1-4 substituents selected from Ci.¢ alkyl, Co6 alkenyl, Cy.6
alkynyl, halo, C;.4 haloalkyl, CN, NO,, OR", SR**, C(O)R"*, C(O)OR"}, C(O)NR"’R'S,
NR'R'S, NR"”*CONHR'®, NR"*C(O)R", NR*C(O)OR ", S(O)R", S(0)R", S(O)NR"*R'® or
SO,NR"R'S.

18. - The compound of claim 16 wherein said heteroaryl is pyridyl, pyimidinyl, pyrazinyl,

pyridazinyl or triazinyl, each optionally substituted with 1-4 substituents selected from Ci.
alkyl, C,.¢ alkenyl, Cz.6 alkynyl, halo, C,.q haloalkyl, CN, NO,, OR"?, SR, C(O)R",

66



HO I1. 22. The compound of claim 1l having Fornul a
Mo, Illb or M: 0O O CF3 CF3 NN HNNH N -c: N HO HO
RORO Illalllb ONCF3 HNO HORI Illc. 23. The

O

compound of claim1 selected from 67 WO 2005/

WoEHPUSIB05/ 016318 4-[((1 R 3 S)-3-1sopropyl 934‘%53-"’%%?“"‘
[7-(trifluoronethyl)-3,4-di hydroi soqui nolin-2(1 H)

C(O)mb\PC@((?mw%R}'EM‘ém'érm!-";t@meT NR B0 R “ONR! Y0 (OYOR BhscsR

9| | - 3-
5(0)2[’\? §€Q)Nﬂlﬁ%}6h%ct)ﬂ%ﬂ§ %szp(rjlo%dr Oi sf)qw nolin-2(1 H-

yl ] carbonyl } cycl opentyl)am no]- |
- (1, 3-oxazol - 2-yl ) cycl ohexanol ; 4-[((1
19. S)lhg cq>rggcpm§'9§plagn @6 wherein said heteroaryl'is t 1eny1 fm anyl, thiazoyl,

oxaz })( -4t 1516cfalzb‘l?f Q%UMBA&I% st inlyewah $AGUbARIdnE Rledtelrom C
alkyl, }sz,(all@p}slnCw 3lkyriyhdiplol Cpy haledliehl O §Ps R DHR AFEPIR ',

[ ( 16 15 14 15 13 14
c<o><§%f§ B YRS RN I M R P
S(O): &, SEDINR' K1 bh SONR ¢RI bony|
cycl opentyl)am no]-1-(1, 3-thiazol -2-yl)cycl ohexanol ;
4-1((1 R 3 §)-3-1sopropyl -3-{
20. [ Thétkompbundrodaritiyb whéredr didtyethroargl, i thiaohtl foxazadylnpBirsidinyl,
). < . :
or pygiylceze b grgAnRLLy sybsiuisd\ Yy bt r(ch B Jymethyly gihyl, methoxy; efhoxy or
triflubrofedgnol ;. 4-[ ((1R _ _ _
3S) - 3-1 sopropyl 3-{[7-(trifluoronethyl)-3,4-di hydroiso
qgui nolin-2(1H) yl]carbonyl }

21, CYI%'eQQﬁB&&Hd)cﬁmamh ‘hhving FEBRAGY LT |
, 3-thiazol -2-yl)cycl ohexanob

CF4
R! w
X

Rg
II.

22. The compound of claim 1 having Formula Illa, IIIb or Illc:

HO
RY R®
II1a I1Ib
0
. 8/
HO

Illc.

23. The compound of claim 1 selected from:
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4-1((1 R 3S)-3-1Isopropyl-3- { -
[3 (trifluoromethyl)-7,8-dihydro-1, 6-napht hyri di n- 6(5H
- yl] carbonyl } cycl opentyl)am noj - |

|, 3-thiazol -2-yl)cycl ohexanol ; 4-

“’S(géoog?{ssopr opyl -3 { pCtiusBosin1631s
[7-(trifluoronethyl)-3,4-di hydroi soqui nolin-2(1H)-

yI 14 &t RABY-BIsapyaplybR<ifiT-¢triflaoromethyl)-3,4-dihydroisoquinolin-2(1H)-

-(5-met hyl -1 .3-t.hi.azol - c anol 4- 1R
yl]cagé‘in-y -_C.P@éﬁ?’&ﬂ uno]r BTy Uy fyi Jgfr%g‘?reu?ﬁyl )- 3, 4- t[jl( (hydr 0i SO
qUI4¥[((|1 R3S 206 Isdpropyl-B 4§T-(eiflwbromethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]c%g ?{éy&t é&fg‘ﬁgrq ofhplr Qp}} pxagolhﬁ y6cyclo§1e¥an)of ycl ohexanol ;

[ 34([( RB'SE—QII%]S%IJ}YB){W (taﬂdorbmdﬂ@r)la ﬁdmgmbtsbwlnaimz(aﬂw

yl]cqu@rpyé > gl;’??‘btﬁ)amlm]] L-pyrimidin-3-plcyslghexgag) ) cycl ohexanol ;

4- L({ AR, 38)-3-Isopropyl-3-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
39)- IR 393 oyl B ar R R T S B T VA T (S
yl]carbomyd} cyplopg a.mmo] -(1 3 thiazol-2-yl)cyclohexanol;

| | |
SRS b PR it i
yl]c{erex()tl}dyéllopmtyibaahhq]I-I) (73-Sidohi-ghoyclohexambht hyri di n- 6( 5H
yI | F0 Bt s Srt rifluorometyl) 34 diydrqisaquigolin-2 (UL,
yljcarbonsll )3 ¥lopahgyatiad]; 1 ormemnr aammnqa)cwlohmaqﬂt abl e

of Ao Heorrpan AL 3 TRty SR VB REL Bre BT G -o

yl]c%sm}@eiope&ﬂymlﬁé]-l -UbomethyVEB iRidz M 2- ymgiubm;aaﬁ@
IVIt of chenoki ne receptor conpr|5|n Coniip(éé

saﬂd((We%%)p? B"PPWPYW 8l TeGiBoTRetBY -y i

)
yl]c{?’ggﬁﬁ °3‘rg @FE"T%%R"EIE&] ggs %thgioggfﬁﬁ%’éggﬁé ¢l B%%%sl 016318
27 4-[TAR, 3t hsapiopylcl-&iTritritioarastay i3 doiky digjerauinoling (1H)-

yl]c%%&gﬁgoggﬁgén&l nluﬂgl' pklt BazoR8-yDEydTBeRAR10f treati ng a

SOC expressi on or act|V|ty of
¢ hdrlbl Ri3S)-3 leapeqriyd 8- {l[%(taﬂp@pmﬁb’l)c7o$réﬂlb’@f|0nlg6 naphthyrldm -6(SH)-
ticall
yl]c%?)g}le)” c%'u‘aoli)ltrﬂg%z[n‘ﬁPg]g ?'1 ?%lﬁz%pg R@ %#]a{eQQr?ogne of Zl ains |
t 0 42[8(1R298S)- 3Fl‘sepmpyh3}(ﬂ[7eﬁtnﬂ1lommtﬁﬁ) \aﬁednbydnomumo&né’éué)e

stchabhubh oD La SR Lo % JudBet 2
:TE?:{F@?QSB?C?E?EEFZMSﬁ][gléﬁrffﬁfo&ﬁ'@dtleﬂpsl8811hydkcuﬂ3,16$naphthyndm-6(5H)-
slcRbpRatssloporit Daruosk1 Comegp bt pisba s Ve PheRRGbr

phafh @k ficafty Whep@bIe sSiBihekedi sease is cancer. 32. The
met hod of claim 28 further conprising adm nistering an
anti-inflammtory. 69

24. A composition comprising a compound of any one of claims 1t023 and a

pharrnaceutlca]ly acceptable carrier.

25. A method of modulating activity of a chemokine receptor comprising contacting said

receptor with a compound of any one of claims 1 to 23.

26. The method of claim 25 wherein said receptor is CCR2.
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27.  The method of claim 25 wherein said modulating corresponds to inhibiting.
28. A method of treating a discase 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 any one of claims 1 to 23.

29.  The method of claim 28 wherein said disease is an inflammatory disease or immune

disorder.

30. The method of claim 28 wherein said disease is rheumatoid arthritis, atherosclerosis,

lupus, multiple sclerosis, neuropathic pain, transplant rejection, diabetes, or obesity.
31 The method of claim 28 wherein said disease is cancer.

32. The method of claim 28 further comprising administering an anti-inflammatory.
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