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3- Cycl oal kyl am nopyrrolidine Derivatives as Mdul ators
of Chenoki ne Receptors FIELD OF THE | NVENTI ON The
WO pesanices nvention is directed to chenpki ne reRepUS2004/042321
nodul ators, e.g., antagonists, and their use as
medi ci nal agents. The present invention further
relates to novel conpounds and nedi cal nethods of

treatmen @S'ﬁl(ﬁlflk HRis rﬂﬂ(ﬂn%@érﬁh%ﬁfegeﬁss

especi al ose SSOCI ated wth | ynphocyte or
monocyt e aCMBH‘lﬂétd}@ lUChenfoKifeURBEEptdIr8rthritis,
| upus, graft versus host diseases and/or transpl ant
rejection. Mire particularly, the present invention
rel ates to 3-cycl oal kyl am nopyrrolidi ne derivatives
and their use asﬁﬂﬁm ne receptors.
Mor e specifical |37 on relates to
MWt idvehti dMI¥RGREKd waqalﬁammammraﬁwwatbﬁspagg hivi@gonists,
conpounds and pharnmaceuti cal conpositions thereof that
and theacxsew mediinad agrnsmlbe prqﬁ@ﬁe@mzﬂ% Batheprelateglodiovrhfepounds
t h
and el BROUST Ot RERR LS ey FIELET B Sty Bose

associa(dGRtH JympHoaey e ewmoaopae actsimaitgtion such as rheumatoid arthritis, lupus,
3-cycl oal kyl am nopyrrolidine. derjvative

araft VeToPNE QPR AR THBTRER PG oYlare BRHEa it Bressgdnvention
relates 'tJ]B ‘cg&oﬁE ﬁ?ﬂo&y’yﬁ@ﬁdmg Qe deanQ/@sc‘éﬁisthél? hsd zﬁ%f)dulators of chemokine

ration I nternmedi ates useful in their
receptqi)s‘ eparation and to their use as ther apeutl c agents.

NGieripreaRe iy TS GeteP U O T PR BByl SR

1mmun@ Rty BNERE V@R8N SanliPhath £8AERS cSHBEsi @Shs thereof that act
er os erosi s, asthma, pulnonary fibrosis,

via antmgammr df the CRA eepion, (adscisiomn as th?JMﬁH hs¢esplos)s apgriperefore
leadmgstg'tE 5bélt?or}0%gnod§/ n@g?%éa tira S?’g(?g ¢Ta%ﬁ) 1)%&&&& €

compolifdRaké Bk%elo@lﬂt?l’éhﬁ@dpyi‘ﬂoﬁdm& @éﬁ@dtd/@§ I'Ehe iAVE®®AON further relates to
transpl antation, Crohn's di sease, endonetriosis

novel aooRguBds e usriarthe ¢QMPAFHIONSAP PEICCHER {ATGIT @rep%fé%fbﬁ%
mtermecp gtair}&steﬁﬁtntl{%?r rI ;%?ét anéqmﬁjﬂsg? S Buti @A¥inBePSi s

I SSuU tration of eukocytes, such
aﬁlerﬁhem@yﬁleiieoaﬁ%r imyodphonytesgonitayf te mra.jemlom olag be nfﬁsctte/e as

initiation progr ession o I nt enanc f dl se
herapeFie 2B SO VUL T ALEINS JRBUFRBE T SALRBIO TS By
pu]mor%lr? "ﬁ%}ds}/s, mglg%gfﬂl@,dlﬁcé}gﬁive colitis, psoriasis, asthma, ulcerative colitis,
nephritis (nephropathy), multiple sclerosis, lupus, systemic lupus erythematosus, hepatitis,
pancreatitis, sarcoidosis, organ transplantation, Crohn's disease, endometriosis, congestive
heart failure, viral meningitis, cerebral infarction, neuropathy, Kawasaki disease, and sepsis
in which tissue infiltration of blood leukocytes, such as monocytes and lymphocytes, play a
major role in the initiation, progression or maintenance of the disease.

The present invention also provides immunomodulatory bioactive compounds and

pharmaceutical compositions thereof that act via antagonism of the CCR5 receptor.

BACKGROUND OF THE INVENTION

The migration and transport of leukocytes from blood vessels into diseased tissues

appears to be a critical component to the initiation of normal disease-fighting inflammatory
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pharmaceuti cal conpositions thereof that act via
ant agoni sm of the CCR5 receptor. BACKGROUND OF THE

wo BMENGI6&N The mgration and transport of | eukPCYUSH04/042321
from bl ood vessels into diseased tissues appears to be

a itical 0 th initiation
responsgs dSPESRry LT RGO AP STHAC ST b Bujsorneds e T Bipg gser and
progres@ofi @f m‘eoﬂﬁea@&nﬁgel%h@ﬁﬁaﬁ)r& e&«,rmlt éﬁﬁfébllltatﬁlgéduﬁﬁmhﬁinatd@éases
to the onset and progression of |ife-threatening

The resuhmg@ﬁﬂﬂqgwwf these dispasenderaie fion ke iaHeckftths prdirfgmmune
system gef%nsae no;rrﬁgl t[1s§1§el§| J&E&gdlﬂgfyhﬁlleg%% d]% fanlt I?)?oscﬁlng' lélﬁ&)%gt%

IVes from the att syst

recruitrél@ft &M &eget GBsuaS Imallathmisire and Asommdinngdiysasp weuklrite algghly
and bl ocking | eukocyte recruitnment to target tissues
effective @ppiopeiaiatedpsHigAMCHSPEP hmune di sease woul d be a

!T[?;lng Al efr%ret cRGlds\of I&RBE)Q%?Q}S ta’?@fn@@%& ﬁx?céllma‘? K¥RfvhE RRponses

rent cl asses ocyte cells that are
includeimwaicyes, lymphedytas| seutiophils) eosiseyhnls sae bisophilsién most cases,

mohyBa gt e ek SRS Eua et OB, S5 LRRE aneihd
inflamrh &UKOCYidRs&l agbthubade %eﬁé&llﬁﬂ%%qoﬁ apsttaatRSs ofaRds to block

mai ntai ns chronic inflammtory responses, and thus are
from ergem@ mflhymabey sives mebmyawtatteacag@n@¢yt@5eqo|tlse tiggup pigrsk Which,

collectw%lr){ o\’%@‘t er | n I?_lsnfal{earggp%%%%ye f%{ Bl%? oth#"PJt]Saﬁ ¥1ts§% cﬁfx{a§9ﬁ{at

e sites,

occurs W fhhallnwmhy @We@& Iﬂﬂtﬁatfo@&ﬂ@lﬁ&shybipﬁoé}@és dndgdr nodnotnes is known to
actual tissue danmage that occurs in inflammtory

lead to divgdarpage phelpric saute mmpnerdieases nylGesa %rga%wse[am rejection.
These cpgetagé:syl}laﬁdé %&ﬂ%‘%t fugltlec? t%d rﬁe(am%td% gﬁhﬂtﬁn gﬁroﬁfc &hfa@ﬁd&matltls

seases, and al'so organ transpl ant
inflamm &joBChd vad dlsEE@SElpda; seasmai lupud anyhhc:mbmsusarrmltqﬂe s¢lenobis.ed
to, rheunmtoid hritis, .chronic contact dernmatiti

atherospﬁqumr@py OSH; gié%tgx thic pl&lmpélary P8I rrp%fﬁwgzosrfcié skin
pemph{poid IRTRLRIYSsealPd i S&n‘?p‘?ﬁg%% Q8igaris, 3 ﬂﬁfa@ﬁﬁk . @ﬁltl%matosw)

soriasi's, sarcoi dosi I"di"opat hi ¢ ‘pul nonary fi brosis,
glomerdmnaﬁtrnrms;snasmmnd@g hmpqmmamal@msdalmaft wjestien, atidgeafswersus-
, penphigus vulgaris, p. foliacious, p.
hO“‘h§P§%henat03|s) gl omer ul onephri tides, vascul i ti des,

heRakbdeksS by WiAlLleBRocyls| QYE #d blb&dsteih Qﬂd a@dﬂ@hulate at
graft-versushost di séase. The process,

1nﬂammeu@k>osgeseamd| st edisease Hlas atlsast daige saps \ab@ﬁ rbaveabeénéiﬁscrlbed as
b AT SRS oo B e R .
Nature 3k: 4@514133@1 99mny I iwrehadheSpeingandel 85850873 emmomtcladr E.C.,
Cell 67: 10933a10l3%|}1 938]r IT?]% seconzlr ste’;/_)\ls mediated at the molecular level by
chemoattractant receptors. Chemoattractant receptors on the surface of leukocytes then bind
chemoattractant cytokines which are secreted by cells at the site of damage or infection.
Receptor binding activates leukocytes, increases the adhesiveness of the adhesion molecules
that mediate transendothelial migration, and promotes directed migration of the cells toward
the source of the chemoattractant cytokine.

Chemotactic cytokines (leukocyte chemoattractant/activating factors) also known as
chemokines, also known as intercrines and SIS cytokines are a group of inflammatory/

immunomodulatory polypeptide factors, of molecular weight 6-15 kDa, that are released by a

wide variety of cells such as macrophages, monocytes, eosinophils, neutrophiles, fibroblasts,
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Nat ure 346:425-433 (1990); Law ence and Springer, Cel
65: 859-873 (1991); Butcher, E. C, Cell 67:1033-1036

WO 2880%(665 The second step is nediated at the nmpCEROSRM@I/042321
| evel by chenoattractant receptors Chenvpatt ract ant

rec or the surf ukoc
vaseutef BEERARIET P orpSo i B TS o S BB HTB it
(review@ll it DEst&l, NewdEngd amage 338, 436- acs 11008) fdranliny, BiédidDngp09-928
activat es | eukocytes, increases the adhesiveness of

(1997)) Adsoaelreaagkiresihas Bean descritiedin Mpaeniicans | Ar ehadbme Rexy
Immung?é,‘?q’ é‘H ek glgﬁf)h @E}‘Pe{ff’&n%sﬁa%ﬁ f(%ﬁr?ct%ﬂh%ﬂﬁu@“ 88651893 (1994);

€ source o noat t ract ant
Baggiofiyi, 8Ki ét&l Lheadt. daimunot y3 08T -12% (1(99éulGhenokines have the ability to
chenDattr t.ant t f
il GRSIEChSE] BB KHBRAE BT 6 EFT e B i M oKine contains

four cy§t¥fng Iﬂ:sﬂﬁ% falﬁl {WoqHRrRl disBiff i@ MBRAL Chémokines can be grouped into
nonodulatory pol ypeptide factors, of nolecul ar

two sutyﬁemgms &sddbok Dhethehtht teo ernn”ell teasioal ctyytealewmjéue\satrq !@tryedlately

sdjscer g Tl ST BB R R e AR SHABDN PRI s

correlat%'Wn‘ﬂ{ the S AL6R bE e tRD @umﬁﬂihe@ Qllltb%epailite igBikd cﬁﬂﬁ&{s OW¥thin each
tes (reviewed in Luster, New Eng. §

gene Clﬂﬁ@% thexhemob®Fs Briptkaklp rslnqvnsequsnmmlmnes@@!;mzsﬁ to 60%. The
CXC C&B‘gﬂﬁ“?ﬁr FHAIh S &r\)thrrl]ee kn{( ?ﬁsﬁq ﬂéutPo%%ﬂ a‘éﬁ%&[ﬂﬁgﬁ&ein”z (NAP-2) and

melano®iOdr§wlASint A9y actlSQ{]l pldteia M B ate cﬁﬂicﬁtact(ﬂtprﬁnarlly for
| mmunol ., 6:865-873 (1994); Baggioli ni et a

neutroplild angdiF. lymphenytss, whesasohe Crochempdines, S ATRAREE S M- 1t

h ab|I|t to sti.nmu C
M1P-1 s Bbosel s el ot s e B R e FicgRupracr-s)
and theféMm&sV(St @Ad‘-@) hRSIhemectiCloradiflod dgﬂ&hémeﬁrtﬂaels fh&uphdede T
bonds. Chenoki nes can be groupe nto two subfamlies,

lymphdsatsdecsimophids, Hendritieet suon hﬂmhﬂ%ﬂrhmaalsw%&téher@emokmes

o ST E P G RR Lo creming

that doGiof FBIiRCEMeLONthe mjck chbrhbkihbeuldigharRbzat i on of the two
subfamlies into seﬁarate gene clusters. Wthin each

JMEB-Iclalsetkapwniap M Emar%%nqn;fsr @amhas%&%e@eaa%%@
actlvatlngrpﬂétglg o&!] elrs F%(Eﬁ?é?%&%?{ﬁg?\pc Fl?%np eg/gigit (opha n,gsmooth

muscleeds, Gﬂbﬁotﬂas(té\l/él?d R)scalad emrhitlaahahvelkgrandlbhuss!; catumagration and cell
act|V|ty rotein ( re che tactic primarily f

adhesiqroef PesHo ¢S %@ﬁéoway-r%@ﬁts pALaiophmiad. 1988, 2 4162

Matsus(ﬁhﬁgr%' & J. hI\/@% WE@Q MSB Y'oﬁumMeP‘[i ebal Jhﬁnmunol

dcyt e chenotacti ¢ proteins (MP
1989, MZPM% KotlidvB- B)etathmhé\Ia;btPa»adn%l (U&Aa}%S &5 3673& Rollins, B.

J., et al—rqSel 33155 C78 12, ?gn'%g, Otetha ' JCI?rlnlqur}cXp?§92 W gfeg]a‘g dsd’l K., et

al., J. Immunol., 1994, 153, 4721), memory T lymphocytes (see for example Carr, M. W., et
al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lymphocytes (see for example Loetscher,
P, etal., FASEB J., 1994, 8, 1055) and natural killer cells (see for example Loetscher, P., et
al., J. Immunol., 1996, 156, 322; Allavena, P., et al., Eur. J. Immunol. , 1994, 24, 3233), as
well as mediating histamine release by basophils (see for example Alam, R, et al., J. Clin.
Invest., 1992, 89, 723; Bischoff, S. C., et al., J. Exp. Med., 1992, 175, 1271; Kuna, P., et al,,
J. Exp. Med., 1992, 175, 489). In addition, high expression of MCP-1 has been reported in

(98]
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| ynphocytes, eosinophils, dendritic cells, and

basophils. There al so exist the chenokines
woypmshetsast i n-1, | ynphotactin-2 (both C chenokPa®a2004/042321

and fractal kine (a CXXXC chenoki ne) that do not fal

. into either of t or che Ki ne famlies. - |
disease} hets BIHSE RORE A BUPEy PARs AT BF | eay tsicisht T e
1mportaﬁ'1|ﬂ BIMRE &6tiAToraNtPré&bdsit dfikehast Rich a9 Ethéx%)sclbr%s@ (§&e for example

chenoki ne produced by nonocyt es/ nacr snoot

Hayes, g ¢ letalg éirtegios¢leth Tbisinals tVgsc.dhigl.» le9§§u1£r39gnwﬁh@|l\ﬂapt al,

es,.C ggat| d I S
rum. Dol P2 F AT RS VAT RRRINEE AR 3EE LR, dh91, 55
5252; }Eal%hwsur E11n119188st 2991 s%mwtaham@dmﬂmnhﬁﬁs (set f@lexample
169, 1485; Yoshinura, T., et _al.
Koch, zs El%anC11ﬂ 11%@ 1993, 901 355 Alahpshing., eigil., Arthrigs Rir«uma

1993, 38" 2 R'}J% son A€ hn im 8% 189, 39R73R; hPQi sleepﬁwr
@z o Bl a/"g R ey JF 2

examplalNo,rlsJM Ieltrﬁl.l,ricdb Inv]:392991478 8(244278ada\/?1"d(}it al PKlant Inal 1996, 49,

761 G S P a0 T L PR, LTRRBEHA S saon

A., et afcﬁ@lmsﬁétf AR 199%942 191{ok§§a'§3a H. Tetlay TPNRGNSEBiEISE98, 63,
or exanpl e Loetsch P. al.” FASEB J., 1994, 8,

493), pﬁmﬁﬁl)ar}aﬁldosla,tmﬂlabnd(y |saremdoss (s@e fweaample Se»emplaeY etal.,

IntcrnalAMeg\;Che 92j3 36 §5[6g,| asthrrf:alﬁsee fpr € >farm%6<']a%%g l\féggal jzl%’vest

Auelg(ﬁ2@1$a ’Imﬁﬁm\ﬁlﬁ" 199857 nesdi steFmehTsmamnma Rei;elamn b@are Med
basophi|'s (see for exanpl e

1997, 15y ESA7; Sousapa, Rget alzZgn. Jgﬁgghb](}ell l\éol @101 é{)%ﬂlo 14}]2) multlple

scleros'%ggﬁt égﬁg@?p}i%M g) 1 zajraé e{@mnﬁn nof 1@8 86‘]20 BII?SIS

I on |gh exbre33|
(see foﬁ%@rﬂp@@ﬁhb/@@ﬂ% r@l@ﬁl 1 el ekt Diearas sl 98BI , A2y mflaatm adory
of nonocyt e/ macrophage and/or T cel|s is t h be
bowel dlisgase {santori axample GHm, M oneta- br@@‘i‘%“sﬁ‘%‘nq%g 5, 6s;

Remecgé ygg’ég I%t alﬁnﬁﬁgt@énatﬁ{og%k? BSYse1 663 149), (r§)$%a1fd‘?t§s QXA L Rample

terioscler Vase.
Seino, B, @l al,, (1}9913116 ﬂ@QSSBBOI)[ak@qulis (set falexamplgnfplicoeur, C., et al.,

Pat hol 4, 534 I
Am. Bt 181 TS2R038) nsppervodad g Gasor ST gBstoeivg H.B.
etal., Iﬁlm%n]Reﬁ;l)Hﬁbtlohnmt 13, 1199)1001?g%st1\3e]{%119t falhh@(%étf&* e&ample
ritis (see for exXampl’e@ Koch, A. E., et al
Aurust(Pi etall ﬁ?meshatlon ]199&,,979®13677QH01AR ahgrgchj;ease]'(see &r egqlmple Marra,

F.,et aér}\ IJ %@31 m AP}Q&%M’%&@éﬁ%ngW& g% qsr eXa{néJle L rtz Letal,

Eur. J. %ﬁﬁlﬁble 1@‘9'7 37, 2MR4), Kﬁw@iakl dikéhe (deB\f@‘SetxampIkQ%ng 71\3., etal,].
T., at ‘al., Kidney Int., 1996, 49, 761;
Rheurrmué?% 24;_ 179)eqnd§pp51s kp@ﬁ)équrnple Saﬂ@grpkl §1A ,10555 'Infect.

Immundellgﬁg ofﬁba %Qg%ﬁﬁﬁhen% eéW@P §%{1E&)}’ Has beﬁs e%k)rted ﬁ) show an

inhibitdry dfRUKE G thBiapéutice¥R8t in@dimal models of rheumatoid arthrms (see for
example Schimmer, R. C., et al., J. Inmunol., 1998, 160, 1466; Schrier, D. J., J. Leukoc.
Biol., 1998, 63, 359; Ogata, H., et al., J. Pathol., 1997, 182, 106), multiple sclerosis (see for
example Karpus, W. J, et al., J. Leukoc. Biol., 1997, 62, 681), nephritis (see for example
Lloyd, C. M,, et al., J. Exp. Med., 1997, 185, 1371; Wada, T., et al,, FASEB J., 1996, 10,
1418), Asthma (see for example Gonzalo, J.-A., et al., J. Exp. Med., 1998, 188, 157, Lukacs,
N. W., J. Immunol., 1997, 158, 4398), atherosclerosis (see for example Guzman, L. A, et al,,
Circulation, 1993, 88 (suppl.), [-371), delayed type hypersensitivity (see for example Rand,
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493), pulnmonary fibrosis, pulnonary sarcoi dosis (see
for exanple Sugiyama, Y., et al., Internal Medicine,
\VQQ@BM6G£5 856), asthma (see for exanpl e Kari nBCT/NB200¢042321
Invest. Allergol. din. Imunol, 1997, 7, 254;

M. L. ﬁ@gphenjﬁ T@duég%b‘:l‘%ﬁ;ﬁ uﬁ)lgf)nar}(f:hﬁgerffn&ﬁg éspee?of f‘éélfnlee’

KimurdVPl., et Bl. OLab. Irh294, 19@@,,7814??); ar[HJﬂntrh]ﬁﬁrﬁor&ﬁl &diRsios ({e&@“@r example
for  exanpl e McManus, Neur oi muno

Zeynelggogdl. Beet EQo)Am s Obhiak iC§’n€<§>ée 1?%‘% 1@% 8D quﬁtazegomst of
MCP-1. l\ﬁlﬁﬁﬁmjg% hds; beggﬁﬁgg?o%ﬁ F@xﬂlﬂlbl a}&%‘%‘s 13‘9%: m%éz)mode]'\ﬁsee

ease (see or exa
Gong, f»H BtEx@l Aed 1199111,k1(86 138i)0ds, wel PAGstub, m&ﬂ@P IRéd fredek erice have

shown FﬁabMQPd,l 1§ %ss?rg@é? t gtgoengtﬁgt%gécgg%geq]{gr? gyol(geg'thi% ‘etal., J. Exp.

0 t f
Med., @ghﬁgegl J&goieuer?al Habh: candgoriz hosy s ( see for s

The publ2dhkd lltdﬂﬁtn&pﬁdnchte mleaalchanidsiesesmucl@ seM (bt ank Mlﬁlflex attract
Zeynel ogl u, H. et al, Human Repr.oducti.on, 98,
monocytgs arzfillgmphoeyé%ﬁgt@sdeﬁe%e Hiehpad iintorbeiy setiasigh af&i’i%ﬁf& thought

to be uﬁzx{a"l’é invoived&h t d}?el 1n1t1§h51‘g '*S{Jr@ér Qibn a]q%%mt%zancé %@@)seases deeply

I't ver di sease or exanple Marra, F.
involviag moﬁmytds ariddymphocyi@98ich kS atheﬂ:ﬁel):rosml, realenmamrh@rmat@d
(see for example Lahrt

arhritig Goswiasiastbp lcer STk b iaBeysa by mplprgerosis
pulmoﬁé?}n fbro¥s; m%ca"i‘dhtls JnepB'ﬁi%U Rdatitid, %Qx%md%ﬂlas 1cAnf) d@b@ﬁise

sepsis (seé for exanple Sal kowski, C. A ; et al
endométnibgstcongestivig heartl dgre, gidal r@@'@@ms }cgnebwémf@rpgon neuropathy,

covas T SR AR BRI, ey i 5o
31, 1060 4ey8, Of, e’f hewmt. @);ﬁin @Udphfdltﬂifipe(rf&ﬁﬁ fsmg gxa8mplent, P., et al.,
Schi mmer C, nol , 1998, 160 1466
Allelg)sq;rmli\gthmalﬁm% 199\82 lﬁlégkol&ansgpqﬂ R i\éggt alag"renglgéﬂeu@j@t 4998,

21, ISJ_I é\flac%en%ott 1% tab n’ﬂaljn%?azorkl%el i‘)(?%%isejm%%'f @,laﬁ). 3]

I OSi's (see or exanpl e

lil&ié%(hlemolalné)d bind 89shecie, ceﬁ&ﬂlbfacenepdrptcbfs ibslofgiag té dre faﬁlily of G-
Ll oyd,
protelllic)éa%p ed\eyxﬁwot)rlqnsm%g]tbwaé]e deop}ggEBrojelnsE(g\g%wecg@ Hq_rgggs‘rengsEPharm

i, 19500 Y e oy o B g

llgands], Bﬁemdla%r)epembﬂseraoscuce rogitsic¢lbder sigmal theeugbl the @ﬁzwawd trlmerlc
| ation

G protgiat é%&lr&gyﬁea%%?tﬁeﬁgﬁwéﬁs %/raeédelgcffeésre lﬁi%ﬁ%fﬂ@ulﬁa%%“w
concenltratlol?tch% es iRl sha?? 3hdr@dsed eﬂ&@s@wn&ff&ell@@ﬁédheﬁbh ARNREsS,

ypertenS|on (see for exanple Kinura, H, et al., Lab.
chgamhhMQ&wndpBQQQMnmgceBﬂmgmﬂand i ntraperitoneal adhesi on

éfg}%%%r?cr exarrge[peors fgnel l(%%-fghmg%@?s h%\/% be clgn&fnang it is now

known@R4t3B38 'r&fep@frs are G protein-coupled seven- transmembrane receptors present on
various leukocyte populations. So far, at least five CXC chemokine receptors (CXCR1-
CXCRS) and eight CC chemokine receptors (CCR1-CCR8) have been identified. For
example IL-8 is a ligand for CXCR1 and CXCR2, MIP-1a is that for CCR1 and CCRS, and
MCP-1 is that for CCR2A and CCR2B (for reference, see for example, Holmes, W. E., et al.,
Science 1991, 253, 1278-1280; Murphy P. M., et al., Science, 253, 1280-1283; Neote, K. et
al, Cell, 1993, 72, 415-425; Charo, 1. F., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 2752-
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MCP-1, MCP- 1(9-76), has been also reported to inhibit
arthritis in the nouse nodel (see CGong, J.-H , J. Exp.

WO 4@3/060661997, 186, 131), as well as studi es i PCMIB2004/042321
-deficient mce have shown that MCP-1 is essential for

2756; YR eab-+ & fbgsiocha Biggys: Red Wohmil, Bos, Ha,tise-ufe:
Combadi@R&.. &.al. 2T Joukhe oPBRII6 SO @Hefn‘iﬁfya'l 995 270.di6aa1 8 689BPower,
chémoki nes such as MCP-1_and MP- [a attract nonocyte

C. A anl 1 Prphgnedsits 20 504se 95k Sumnen éri le Biogpmisiry, 1996,
h
35, 336?%;g¥31gf&rqﬁwaﬂ‘:%4‘| ) ?v(%%\%?ﬂ%m‘;;g%@g% 1@% - 8bY.633). It has

been reP&lté'H BAA0EL IPfanth 88968 gdﬁaﬂin)/a fdﬂM@ﬂlOﬂ g sﬁmﬁmyd asC@Rrd-
hocyt es, such as_at heroscl erosis, res

deﬁCleﬁlﬁ@GﬁéieéiCdioa} tlhrgtif-sl. E3oMicds 1297, 482 H9R0; gﬁgtae&él J. Clin.
t hr it ti.gl r@sis,
Invest. Q@szinog)r %b{r{g thﬁ’ré%g@g@ e opﬁgg%astdlntﬁifgr’n%foﬁ of
atherosplamrceemmrt d@reasafm@@@%—ideﬂm@ntomaé $sediBogiaggl, ., et al., Nature, 1998,
ndonefr|03|s

{1
o4, sSELRONET 50 081 S CBRACREVE oREL [l g o Bl o ore 7.
al., J. EQPSIQI@éedeséeM%VSB&&?geLf Qf aﬁ&acﬂheln%),w 099 7B.10612558}.
dney. Di s 1998, 31, 1065; Lond C,
eotccaﬂdmglmmgs VO ininhitg pthe @mdmgy@eqh@@nkmes 19b85s MCP- 28111d/0r
et al. t hma, Proc

MIP-1 5 Wi e fecmplnegtociior inpegRg: RELP Sl

pharmaé&?tﬁ:al %Jents]\g’lﬁch Nﬁﬁ?@?ﬁ)@ﬁ&t‘ion (l):f chE’moki%Es &lch.as MEPamRBILIMIP-
seases, 1998, 4, . The chenokines bind to

lo on thpeidticells délt the tprlbame1srselenatp’egarélngél-mg]aﬂglletm)lnt)ngrol1d1ne

famly of Gprotein- -transne rane-d i.n
derwatw%h@flﬁ%%hé\hﬁma qgwarg‘éf%ﬂks The & C%E’lpoun bt
B
the develwrrmht m@haanmﬂagleal agansho te taaatment rOéUélalrrun%tﬁrYSqogdléllonS and

t hrough t h ric G rote
sk ARG, BEROS LR M ol Fhlle WO G
and otHePHfﬁﬁﬁﬁAté‘tly%seﬁ%sCTW&%ﬁ BRVEARSH BOvidehsnaashsitd a t@lgl felt need
shape, i ncreased expression of cellular adhesion

in the fiedd eﬁa;hea@klr@ergqre@mjlrmdutbﬁorsandi aplagerdsth.on of cel |
m gration. CGenes encodi ng receptors of specific
chenoki nes have been cloned, and it is now known t hat
t hese recept or SQBIECESPOBIHHPINMENEION
seven-transmenbr ane receptorim%resent Qn vari ous

Witk dsyloecepmpun atindrisis as@best of the pregdnyenien EgEovide
chemo@ﬁenD QF ax'itg %t? hivd c%hgégﬂn_e é%ég)ﬁﬁ)m&ﬁl@at&‘s G tréaing rheu(rjnatmd

ne re eptors have been identrf

arthrititsor

Another main object of the invention is to provide chemokine receptor antagonists
and their use as medicinal agents.

An additional object of the invention is to provide chemokine receptor modulators and
their use as medicinal agents.

A further object of the present invention is to provide 3-cycloalkylaminopyrrolidine
derivatives.

Another object of the invention relates to novel compounds and medical methods of

treatment of inflammation.
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exanple IL-8 is a ligand for CXCRI and CXCR2, MP-1 a

is that for CCRI and CCR5, and MCP-1 is that for CCR2A
WGMJI)S@GIRBB (for reference, see for exanple, HobPaE®S20d/042321

E., et al., Science 1991, 253, 1278-1280; Murphy P.

gﬁqlle %uitggrfbjefgloF fo; h‘ZFﬁ‘goh &'03/}8 éas %1%\%321"5& I\Eﬁ%rﬁmlaégry d al,
immund@blulatdeP8ioadhie cotdpbundb 384 ph&inac@utdt &%ﬁﬁ)sniﬁ&ﬁﬂ@%ﬁf that act
S., et al., Biochem Biophys. Res. Commun, 1994, 202,

via antappgmaighe CERATaeAPEr, C , et al., The Journal of

% O%Qﬁlo%?i Otf%l"%g éxv‘inagﬁgm%gfgégﬁ’%w %%5&19500

derivatﬁaﬂsxﬁi‘lthelhv’luse & madlulatoRi ddechenolsine yeceftd®6, 35, 3362- 3367;

Revi ew of. 1994, 12,
D e i L S e T S8 o e
derwat%g%flgg @Ei‘r' LR, fALAR %h@ﬂre%rﬁmﬁ%ﬂ@f&%ﬁ:@@slé dhd re?]tenog(s

Icient mce (see c% _
Mefirtherd &t of 8%, inw@Eion pGeridasd- cﬂloalbﬂarmmopyrnohd@hq rivatives

| nvest 1997, and that recruitnent of
and thejpisp Gﬁﬂléﬂ%]é’toé?ﬁtl’gf)%oszrgﬁépé “at heroscl erotic | esion
deffiRastth b}ﬁ]emedﬁf/érﬁﬂoﬁgb oGS - ReR1IBYhMGpyrkolidi®d bioactive
al ., Nature, 1998, 394, 894; Kuziel, W A, et al.
compomrd@@nd Nh@nrnacmjg:@,l ccg@posmoggﬂlerepgﬁ glpt ag4/1a q_rgg}g)gnsm of the CCR5
. toKurl hara, T., et al., J . Exp. Med., 1997, 186, 1757,
recP%oring, L., et al.. J. din. Invest., 1997, 100,

Zﬁﬁ&)obje%fsc@fdcemuynerﬂg ofxhie pheseh m\rdnnbm will be dbcmsdemk};el@w
chenokli nes such as MCP-1 and/or MP-. la to thes

Howevep ¢dpimpastang tqyiote HiaemaRy h@?@@éﬁlﬂ@i@d‘gﬁf‘%ﬁgﬁ r‘ill’l%lf@senﬁﬁvemm
I [

not desgBpdt S s SRR IRAAGABES HeL ARl ARRI P R R o e

presenttiheeriti@n ged/oc telckaimbut the prior art |s si | ent
regardi ng 3-cycl oal kyl am nopyrrolidi ne derivatives
havi ng such pharmacol ogi cal effects. The
i dentificationgpAARPWISTHEEVERAYON € the function
of CCR2 and/ or~CCR5 represents an excellent drug
déwipgesenippyourioh it dirdche tdevmpoprdsrof fomybsdrarddbl ogi cal
agents for the treatnent of infJammatory conditions
and di seases associ at ed vleSh nd/ or CCR5
activation, such as rdaﬁeu xktnrzatis, |upus and
ot her inflanmmatorR ase \JThe present invention
provi des sol uti ons%[:Ii @ng?7fel t need in the field of
chenoki ne recepto | atgr s and ant agoni sts. OBJECTS
OF THE | NVENTI ON Wt hR he foregoing in mnd, it is an
obj ect of the present invention to provide chenoki ne
receptor antagoni sts and chenolg ne receptor nodul ators
for treating rheurrat0|d R6 v

/ \Z

R%} ;

11

or enantiomers, diastereomers, enantiomerically enriched mixtures, racemic mixtures

thereof, prodrugs, crystalline forms, non-crystalline forms, amorphous forms thereof, solvates
thereof, metabolites thereof, and pharmaceutically acceptable salts thereof, wherein

constituent variables are provided herein.
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arthritits. Another main object of the inventionis to

provi de chenoki ne receptor antagoni sts and their use
wagomswdiees nal agents. An additional object of PO®US2004/042321

invention is to provide chenokine receptor nodul ators

?’ Hg 11%?2121'& @?gﬁ?ﬁmn%gah&: tg% %r%%i'%glg}ﬁ:ag&nfléjors}tpo%rs wcfnki)éh(:"ccé)tmporllc se
anti-infBmA¥AbAANYIr Aot Rlaiod B6mptRIndY af for@sla IAMATHEY shown

obj ect "of the invention relates to novel conpounds and
above, thatiiat ala antadeotssn @fthe CERmeerptaf (alserknamies itV Pst recpptor),
: further ' i ' ovi ew
T e R 1 AL A

Taspawhtmvantbplbatsoripeutd caphacangasitdliconpotifienewhich amprise

act a ant ' f the CCR2 . i ti
anti-infb@}@ébry;n%{qa{gr%mr@nﬁggblfqt% wp%él%g of ocr)rrnulapinan%qﬁlats Isl?onv%

) I . . M i . i

sove. FAE ST PORNE OO0 0Ly RNRS: PP i,
thereforddhibitoigahe dMajnecyte GhembattiacreatrRroem- p(MIPdbs

3-cycl oal kyl am nopyrr.olidine derivati.yes and their.use
The pressiRRs AR S SRREI< e spmaruBrog g E by 1 WhidtRe
moduldkts bEQERR S heMok ME k&8Ptop AliRGbn Bhd 4B @s¢MVRANhE PRVEHIDAI SIES
3-cycl oal kyl am nopyrrolidine derivatives and their use
treatmeaso ninfematators cofiditibres apdrbscasss spehors. rhaypathigrarthaitis, allergic
. __oObject .of the invention provides
dlseabe@ﬂé%?sésaIafé)ﬂca(riﬁrWSB&W Jl%ﬂuls 3‘?‘2 %Stg'ln%act i ve conpounds and
e HrRERULYGEbn GRERESIHbe9asMbdiaE eof fokiaka [aet TVivaich are
antagon|sn1of the CCR5 receptor. O her prects and
modulaser 08 CRRSt chempk ing seqspos dmctipp pchre sise iy 10y the BreypRi¥ed

treatmegglaf iﬁﬂal%vg?c\)/r o .i{ioﬁssanidorlﬁ&%%e@%cﬁ & Iﬂgﬁrﬁatt)nlaatnlﬁﬁig}’allergic

I'onal” “enbodi ment s e present 1 nvention not
discasedlgssofiadigdidpic ddimatispegivkiandbstbmamay neverthel ess fal |
within the spirit and scope aof the present invention

b imyentine iscal s RFEYIdSUNMRRYCERCHIEMPRIERR UPFRAS compounds
selecte{? ﬁg)ﬁlgtrﬁ% lgfcmbed}{fbﬁ{hlé $acl Nealiade hQ SRR UBRPoRidstaagmul as

compositions in the prevention or treatment of diseases in which CCR2 chemokine receptors
are involved.

The invention further provides pharmaceutical compositions comprising compounds
selected from the group of formula I and I, and the use of these compounds and
compositions in the prevention or treatment of diseases in which CCRS5 chemokine receptors
are involved.

The invention additionally provides a method for the treatment of inflammation,
rheumatoid arthritis, lupus, systemic lupus erythematosus, atherosclerosis, restenosis,
immune disorders, and transplant rejection in a mammal in need thereof comprising
administering to such mammal a therapeutically effective amount of a pharmaceutical
composition containing a compound according to formula I and II in admixture with a
pharmaceutically acceptable excipient, diluent, or carrier.

The present invention further provides compositions comprising a compound of the
invention and a pharmaceutically acceptable carrier.

The present invention further provides methods of modulating activity of a chemokine

receptor comprising contacting said chemokine receptor with a compound of the invention.
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VHR7 RLI R URL ZRA Il or enantioners,
di astereoners, enantionerically enriched m xtures,
WO 2086@ 651 Xt ures t hereof, prodrugs, crystall i peT/szoowp42321
non-crystalline fornms, anorphous forns thereof,
| vat es .t her eof tabol.ites, thereof .and .. . .
Jhs RERubVELRR neBBTaRes SRole pRBHEY dispgiaociated with
expresstdNst Adivantof\wadHealdkas Rt iavd gaitnhesapisidfadinfisdtaitg to the
~ invention also relates to pharmaceutical conpositions
patient withesppentpaibyi eftective ampwTt oA AwanBpyndatdhonvention.

gﬁ%gsggtdev%t?%% {lﬁ’glg{) 8%9&5 of cgrgé]dﬂﬁhaof{ F&ﬁ%lé@%ﬁgé I1 for use in

ove, via antagoni sm of t
therapyt eceptor, (also known as the MCP-I receptor),

therefore inhjbiti t he. Monocyt e Chenpattract ant
BPEPEISAU I NP RGP AL 3 PR For 3 o) or 11 for the

manufag%{rg of %}9 PltegicQI'ﬁ@ﬁt”%f qg% | e m &0 7R bdabO RSs WAt RNWAR r@(‘b'}e%fﬁon or

I -inflammat ory and/or | mrunonodul atory conmpounds o

activityf dranmhkmokinameceptor. as shown above, that act via
ant agoni sm of the CCR5 receptor (also known as the
MCP-1 receptor), therefore inhibiting the Mnocyte

DETAEDIRSCREPRRONPr Ot €i n-1 (MCP-1). The present
invention is also directed to conmpounds of formula |

dihd instanpfrivehtier is dinseliad s oeempiundoiRthecioervkilne recept or
function and are useful in thegprevention or treatnent
of inflammtory conditiongéand dis;ases such as
r heumat oi d arthritis,ﬁhllﬁgg} KS€ases, psoriasis,
a
)

atopi ¢ dermatiti sR?l S asthma. The present
i nvention al so de $§§g rorfpounds of fornula | and |
whi ch are nodul at or A CER5 chenoki ne receptor

function and are useffl in the prevention or treatnent

of inflammtory conditionsjand di seases such as

rheumatoid arthritis, allergic _ _ .
including its enantiomers, diastereomers, enantiomerically enriched mixtures, racemic

mixtures thereof, prodrugs, crystalline forms, non-crystalline forms, amorphous forms
thereof, solvates thereof, metabolites thereof, and pharmaceutically acceptable salts,
wherein:

X is selected from the group consisting of a bond, aryl, mono or poly substituted aryl,
heterocycle, mono or poly substituted heterocycle, heteroaryl, mono or poly substituted
heteroaryl, carbocycle, mono or poly substituted carbocycle, and (CR®R?),, wherein n=0-5;

Y is a bond, or is selected from the group consisting of oxygen, sulfur, nitrogen,
amide bond, thioamide bond, sulfonamide, ketone, -CHOH-, -CHO-alkyl-, -alkyl-O-alkyl,
oxime, and a urea;

Z is selected from the group consisting of carbocycle, aryl, heterocycle and
heteroaryl, each having 0-3 R'? substituents, wherein R'? is independently selected from the
group consisting of: halogen, alkyl, alkenyl, alkynyl, alkoxy, cyclic alkoxy, heterocyclic
alkoxy, alkoxyalkyl, cyclic atkoxyalkyl, heterocyclic alkoxyalkyl, alkylthioalkyl, cyclic
alkylthioalkyl, heterocyclic alkylthioalkyl, thioalkyl, mono-, di- or tri-haloalkyl, mono-, di- or
tri-haloalkoxy, nitro, amino, mono- or di-substituted amino, mono- or di-substituted

aminoalkyl, carboxyl, esterified carboxyl, carboxamido, mono- or di-substituted
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di seases, psoriasis, atopic dermatitis, |upus and
asthma. The invention is al so provides pharnaceutica

W@ empm60665 ons conpri si ng conpounds sel ect ed frPOTAURB04/042321
group of formula I and Il, and the use of these

conpounds and conposi tions. i,n the prevent .
carbox4pidRy FERR Y. Tmce bt R s e SR gl Hlono-or di-
substitt@CaMRhSiR! SlkiBMFbMeLycTheky RuEsy drtdrodychie alkgtsalbrigs

har maceuti cal conpositions conprising conpounds .
arylsultg)evle betewparylgrionyk g@w&&ﬁbwh £ulinalsylsarbenyliheteragiglie he

alky]ca%bfoglyg%{)iyl&?g&ry‘f %&gémngl%?l%gﬁylc mga?t&aﬂﬂﬁo, c?gr%cn %;g—scarbocycle,

[
on or'’tre di seases I n wh
Rloa-hetdélgdmlei, R&naedepd &' %-heteeodryly ohveth R 'Phis H hakgen ddH, amino,
additionally provides net.hod for the treatnent of
mono- P dit shpstbIed AIF ARG ol OGO, J“fwugl,mgy St

haloallﬁlomrelﬁ)gx&%ml%‘éﬁide‘?Ezﬂ@ﬁrﬁz?t@,l GELS SpanbeSt enosi s,

| Isorders, and transplant rej'ection in a mamm
iR} inmdepandentbyofelestaddiirs itheggraemeanisisting ofigathocyaie heterocycle,

mamma| a therapeut i ly_effective amunt of
aryl, i Bt R P e ORI B Uy b e R oo piomst
heteroa@ﬂﬁﬂl&gj'lpﬂ {ahih&Satbdn$, he@Rshrylhmindea®Bht atfyRaiok Bmalo,

phar maceutical | y acceptabl e excipient, diluent, or
heteroargearbexamithearpiesidmteierapsyiuieisto, Bufanye hetproguilepas arylalkoxy,

C QSi tigns.conpni si . : [ nyenLd

T R R R T

or hetetdAW@ M udBtifutedtwie 0-BrrY, wieseimi hisdadeptndendylseltétad from the group

~activity of a chenokine receptor conprising cont?cting

consistingjof: ehegrpk ki, pkempt dkymilt K Ye BYRNG @Hpx¥f tgraeyclic alkoxy,
Lhvent i anal [ i § : [

e

alkylthjkygdiedscyolic alkylthibalkyhhydrogyekykinneo+ dic eptrohaloalksl, mono-,

, patient conprising admnistering tp the patient.a , .

di- o thishsloafet RP) I8P BERTRS RISt amg SR dypupited

aminodllgs){,eeﬂltli'n‘é]@ar?a_ ' REES P Hi-5UPEBIitd dnihaEARsiy1, RyONd smodarbonyl,
conpound o ormula | and Il for use in'théerapy. The

aminospifesgnmonon@ntiisobstituted Awmopulfwnyti adkylesebastyl, & yelengylaerbonyl,

w5 Sh TRy b . TROLLRGH: By BYSREISRTER b
alkylsuBPORYE RS Ry Alc AkflsMEdnyl, afylaulAGIIBKIRAryIQLRAY R Carboxylic acid,
esterified carboxylic acid, alkylcarbonylamino, cyclic alkylcarbonylamino, heterocyclic
alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, cyano, arylalkyl,
heteroarylalkyl, aryloxyalkyl, heteroaryloxyalkyl, arylthioalkyl, heteroarylthioalkyl,
carbamate, mono- or di-substituted carbamate, R'b-carbocycle, R'b-heterocycle, Rlb-aryl and
R'’-heteroaryl, wherein R'" is H, halogen, OH, amino, mono- or di-substituted amino, mono-,
di- or tri-haloalkyl, alkoxy, mono-, di- or tri-haloalkoxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, mono- or di-substituted aminoalkyl, carboxamide, sulfonamide, carbamate, urea
or cyano;

R? is independently selected from the group consisting of: H, amino, mono- or di-
substituted amino, OH, carboxyl, esterified carboxyl, carboxamide, N-monosusbstituted
carboxamide, and N,N-disubstituted carboxamide, cyano, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, thioalkyl, mono-, di- or tri-haloalkyl, halogen, aryl and heteroaryl;

optionally R' and R? can be bonded to each other to form a spirocycle;

10
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DETAI LED DESCRI PTI ON The instant invention is directed
to a conmpound of the formula l: OR6E R3 X < NN X R2Z R

wooos/obods R R 5 | including its enantionmers, PCT/US2004/042321
di ast er eoners, enantionerically enri ched nixtures
ce i¢ mxtures t staII
RO BRL Ry it foPER T PR S bp e obiT, anthdOH,

alkyl, h%RJaM@l %ﬁhaucth@m%ham ?b@lldehﬁsalk!?ﬁyl %1, hawebar 1 arylalkyl

har maceut i cal » accepfable salts,” wherein:
hMengdMéEhe&OKyendﬂh@HQMOup consi sting of a bond, aryl,

o BuCentaf daf o b Ay B EroriUBLTRRS LR,

sphsiallyw' Qﬂdllétc@ﬁ @abydhze@ﬁﬂ@@:ﬁ)acdaﬂ)ocme or hétepolgle having 0-3
substituted carbocycle and ( ", Wwherein n=0-5

R® subg SRl BREreIR. - oclstrd Soadine esmphesising g Tomeen STy

thloalkgﬂﬁgg 4 r(111§ ng ] &Yél oging[ W%ﬂwﬁ%ﬁﬁ xﬁrhhl%”élgﬁlob&rx]goxyl

eslerlﬁecﬁ&dfbcbxy(l}(amo)khmldm thiscarteoxdmaday CE@IO Zlone- de| ecpodyrsfisbemuted
the group cgnsisti.n car bocycl e, | , .het, I
st o oSBT 30 P et ST B vy

and sub¥&h&l lﬁbt&@ydl@aﬂe @Q&%ﬁé’&@«hkb 3R, e\ﬂ{e@éin R QyRet @ dGFM bhe group
consi sting of: halogen, alkyl, al kenyl , alk

consistalgladaglogery, alkiyd, @ltdmxshloalﬂetl,emmcdlr or t{lhlab))agky n)llono di- or
trihalo koxégx%oté 1noa¥z}{b1|»§}ﬂ1a e|(§ elrﬁ'%a %ﬁ;éylhggrgﬁr))%%fg%tﬁloFer(rb?xamldo and

cyano;heterocyclic al kyl thioal kyl, thioalkyl, nono-, di- or
tri-haloal kyl, ,nmono-, di- or trl-haloalkoxy nltro
@mlﬁmﬁlIYan@nd &' enn- b bralized e dommiankridged icycdie system having a

methylgxb %g)?(léltor taxlgltgﬁxgle%mr%pcp % $<r hetgrggtggf(%llecte%sfro%'tflé gr%up consisting of

N,oaﬁﬂssubstltutedcarboxan1do carbanate nono- or
di - substituted carbamate, sulfonanm de, nono-or
dipsopallyi R and R can be cyclized to form a spirocycle;

R’ is independently selected from the group consisting of hydrogen, alkyl, and formyl;
and when R’ is alkyl the nitrogen may optionally be in the N-oxide form;

R% and R’ are each independently selected from the group consisting of H; C;-Cyo
alkyl, wherein said C,-C o alkyl can be optionally interrupted by oxygen (O), nitrogen (NH),
or sulfur (S); carbocycle; heterocycle; alkoxy; cycloalkoxy; heterocycloalkoxy; mono-, di- or
tri-haloalkyl; mono-, di- or tri-haloalkoxy; aryloxy; heteroaryloxy; arylalkoxy;
heteroarylalkoxy; aryloxyalkyl; heteroaryloxyalkyl; arylalkoxyalkyl; heteroarylalkoxyalkyl;
aryl; heteroaryl; arylalkyl; heteroarylalkyl; hydroxyalkyl; alkoxyalkyl; cycloalkyloxyalkyl;
heterocycloalkyloxyalkyl; aminoalkyl; mono- or di-substituted aminoalkyl; arylaminoalkyl;
heteroarylaminoalkyl; alkylthioalkyl; cycloalkylthioalkyl; heterocycloalkylthioalkyl;
arylthioalkyl; heteroarylthioalkyl; alkylsulfonylalkyl; cycloalkylsulfonylalkyl;
heterocycloalkylsulfonylalkyl; arylsulfonylalkyl; heteroarylsulfonylalkyl; aminocarbonyl;
mono- or di-substituted aminocarbonyl; aminocarbonylalkyl; mono- or di-substituted
aminocarbonylalkyl; alkylcarbonylalkyl; cycloalkylcarbonylalkyl;
heterocycloalkylcarbonylalkyl; alkylcarbonylaminoalkyl; cycloalkylcarbonylaminoalkyl;
heterocycloalkylcarbonylaminoalkyl; arylcarbonylaminoalkyl; heteroarylcarbonylaminoalkyl,

arylsulfonylaminoalkyl; and heteroarylsulfonylaminoalkyl;

11
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sul fonam de, al kyl sul fonyl, cyclic al kyl sul fonyl,

het erocyclic al kyl sul fonyl, aryl sul fonyl,
waeotwsne@sy! sul f onyl , al kyl carbonyl, cyclic PCT/US2004/042321

alkylcarbonyl het er ocyclic alkylcarbonyl

qyl., _het eroar t hi ocar
ey bpoylo et scoscrl sar bovl b0 063 RoraTi o - o
qnumy&@%ra&Qﬂmhﬁé@kQﬁfy| wherein R1lGais H, halogen OH
nono- or di - substltuted am no, nbno- i- 0

R BT 6o KGR0 R ECioe 91 (h 0By Can e @Ky mino,
alkyl, alr@algol’égg?g% eyn?lkglf aRRTe fi;?%arflaaﬁ%é%'ﬂta&engf GkyB, :&%t@{’}%lkﬁl
mono- 61f di- sﬁ&ftb@téﬁ ahgno, hehtoogyle hlﬁi a detyﬂopyd’lat eroaryl,

Ialk he eroarylalk aryl al ken
?FW&M%W eamzs%{ ki a %%F@P‘é’&i?%ﬁl Ehaesie or
hewnmgaglgﬂpnocarbonyl het er oar yl am nocar bonyl ,
1 car boxam do, heteroaryl carboxam do, arylureido,
heveﬁoarylureldo aryl oxy, heteroaryl oxy, aryl al koxy,

het 0 | ami no and heteroaryl am n

e fater LaDochineh o b iae RS € panB&f o e Rrmuta 1
heteroaryl is substituted with 0-3 Rla, wherein Rais
i ndependently selected fromthe group consisting of:
hal ogen, al kyl, al kenyl, @ékyn al koxy, cyclic
al koxy, heterocyclic g ko W kyl, cyclic
al koxyal kyl , hetegrd koxyalkyl al kyl t hi oal kyl ,
cyclic alkylthloalkif ermmycllc aIkyIthloaIkyI
hydr oxyal kyl , monB: |\l Qs tri-hal oal kyl, nono-, d|-
or tri-haloalkoxy, nﬁ%ro am no, nono- or
di - substituted am no, nonoil or di-substituted

am noal kyl , am nocarbonyl, nmono- or dj-substituted
includingrithorsaiibens, diagipraomersa AIAGERICHEH I enﬂ&hﬂw@éﬁ}ureéngﬂcemlc

mlxturgotﬁ?reolo fq%erésgpr&Eﬂa tﬁ%?ﬁnﬁ%&?é@%{aﬂﬂ%lf rn?g OQ?fBﬂns

ony érocyclic al
thereofafc}ﬂ/aﬁéd th@ﬂ&yf, ,métﬁioﬁt@&h@tb@faarﬁbphakmacfemm@lly, acceptable salts, wherein

al kyl sul f onyl clic. al kyl sul fonyl, heterocyclic
ConStltﬂﬁqWPréﬁhl‘fscfﬁﬁ/PrOV&IveQI}@{ﬂ"?at}RHW het er oaryl sul fonyl ,

qﬁk&ﬁ%()é IbGdi @ Xecsdh%%'sf:l'e@cgd ERHDAYY H&lo%@ bBly substituted aryl,

ony ani no, cyclic al kyl carbonyl am no,
hetcrodyete@haery)atyl ;Janandka mhy bubstlugad heteroayly carhp txstey o s poly

h |
o R TR s LA
515 XJ)&Q 'e%hglyﬁentsh &t i8LPRMY) HetHr&%:cK:y hon6 @F B@l?ﬁh@stmﬁ@@ Beterocycle,

di -substituted carbamate ﬁrboc
heteroaRylb*meD or pclycsMbsmme@hatpwarm (RROR ewéle@arlgfr 0-3wher ei n

Tt SoBFRER 25% oGSy MBI e
heterod®¥1, bf mohabPpblkaubstititydihaxpahykyl , al koxyal kyI

In some embodiments, X is (CR*R’), wherein n= 0-3.

In some embodiments, X is CH,.

In some embodiments, Y is a bond or —alkyl-O-alkyl-.

In some embodiments, —~X-Y- is —(CRng)n-NH-CO—, -alkyl-O-alkyl-, heterocycle, or
heteroaryl.

In some embodiments, —X-Y- is -CH,;-NH-CO-, -CH,-O-CHs-, azetidine, pyrrolidine,
piperidine, imidazole, or 4,5-dihydroisoxazole.

In some embodiments, —X-Y - is —CH,-NH-CO-.
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am noal kyl, nmono- or di-substituted am noal kyl,
car boxam de, sul fonam de, carbanmate, urea or cyano; R2

wo 206snd@pendent |y sel ected fromthe group consPET/UREY04/042321
of : H, am no, nono- or disubstituted am no, OH,

arboxyl , ,esterjfied car car poxa 10
R romse eebSTrEle  dar S5 By i STHE RN Hftibtsd wited R
substitegfsboxam de, cyano, al kyl, al kenyl, aIkynyI
cycl oal kyl, cycl oal kenyl , al koxy, thloalkyl nono-,
b some embodimiental Kylis Ohaemeksicd aFy)| O famebarddiejroaryl, each
] yio can be bonded to each other to
ﬂﬁmuu@RfW$g6§%¥rEég%ﬁg?@% and R4, are independently
seh@nd edbbdinfntsh e igpheryl conglybdi pygrimofding, eaahisnlstin®@ed with 0-3
al kyl , hal oal kyl , di hal oal kyl, trihal oal kyl, al kenyl,
“mﬂmﬁ?ﬁ§l aryl, heteroaryl aryl al kyl, heteroaryl al kyl,
) F&ﬁé( e%@dﬁﬁHanalﬂ(w phefiPit 'p?ﬁ%}'lldf ﬁ%nﬂﬁglyRAeagﬁﬁu&%ﬁHW with at

multiple positidns int oal Kyl ring; optionally

 least orR raoe- JRB- cami-ledoadlydl i zed to forma carbocycle or

Eeterogﬁg(ﬁ havhgg 0-3 Rd substituents, wherein Ra is
AT OB Yroup consisting of halogen al kyl ,

alkoxy hloal 0-, Li- gr tyi-halo nono- ,
di - fﬁ SHD d% ? N cg?box I,
ester|f|e boxyl NCaL oxanldoN |ocarbo

cyano, nono-, di-; or poly-susbsti ted aryl or nnno-
di -, or poly-susbs§ edchet erQg e comtionally,
wherei n said substf%Enggaryl and| subbsti tuted

het erocycl e are subs ted wthMN<3NRb, wherein Ro is

sel ected fromthe group consisting of halogen al kyl ,
al koxy, thioal kyl, nono-, di- or trihaloal kyl, nono-,

‘iﬁ'soﬂ?é?ﬁaebc!nﬁles%@ KOxy, nitro, amno, carboxyi,

esterified carboxyl, carboxan do, thiocarboxan do and
cyano; optionally R3 and $R4 anOfe cyclized to forma
bri dged bi cyclic system ha met hyl ene group or an
et hyl ene group or a heteroatem sel.ected formthe group

consisting of N, Oand S; optionally R3 and R4 can be
cyclized to forma spirocycle; R5 is independently

$8k&hL eAbbditEntsh B GaHIBy FORHsGlub MBI, iD)HiERge fo indludy, for
and fornyl; and when R i1s alkyl the nitrogen may

exampk@pcycmaml pf Bd Oj carhonatap s rnd bicy g imndrpulgpye Rﬁ)r@géd xgtgms such
as norbef dae?ie Q&%ﬁ‘&r{t}’l anglb(lec%/tcﬁ)(h Er2%gtﬁh?heg&%y8@rb%'ﬁ tn'lzﬂ)galg be Further
substituted with a heterocycle or heteroaryl ring such as pyridyl, pyrrolidinyl, and all those
defined under X above.

Specific examples of R! substituents include phenyl, pyridin-2-yl, 4-methylphenyl, 3-
methyl-phenyl, 2-methylphenyl, 4-bromophenyl, 3-bromophenyl, 4-chlorophenyl, 3-chloro-
phenyl, 4-trifluoromethylphenyl, 3-trifluoromethylphenyl, 2-trifluoromethylphenyl, 2-
methoxyphenyl, 3-pyridyl, 4-pyridyl, 2-methoxy-5-pyridyl, 2-ethoxy-5-pyridyl, 3,4-
methylenedioxyphenyl, 4-fluorophenyl, 3-trifluoromethyl-1H-pyrazol-1-yl, 3-fluorophenyl,
4-methoxyphenyl, 3-methoxyphenyl, pyridin-4-yl, pyridin-3-yl, 5-methylpyridin-2-yl, 6-
methylpyridin-2-yl, quinolin-4-yl, 3-methyl-1H-pyrazol-1-yl, 3,5-dimethyl-1H-pyrazol-1-yl,
4-trifluoromethylphenyl, 3-trifluoromethylphenyl, 3,4-methylene-dioxyphenyl, 4-
cyanophenyl, 4-(methylaminocarbonyl)phenyl, 1-oxidopyridin-4-yl, pyridin-2-yl, pyridin-3-
yl, pyridin-4-yl, 4-methylpyridin-2-yl, S-methyl-pyridin-2-yl, 6-methylpyridin-2-yl, 6-
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al kyl, wherein said CpC ioal kyl can be optionally
interrupted by oxygen (O, nitrogen (NH), or sulfur
wo Josoe@mebocycl e; heterocycl e; al koxy; cycl oal RORYS2004/042321
het er ocycl oal koxy; nono-, di- or tri-haloalkyl' nono-,
rAtri

oSS, SRR B O DS RR B 1,

1soprop2ﬁiyﬁﬂﬁla] yl, @Xd&@ldedpyI@erhrﬂBJWXIya)hKyﬂ)yrldm& yl, 1 ox1d0pyr1d1n -2-yl,
eteroarylalkoxyalk l; yl'; heteroary

3- cyanq@m@yloﬁyp@ymmoqqmgawekw 4- (@pml}aﬁkx}pargonyl) phenyl, 5-

e LI Y TS SR SRR o 4
methyl;&pydaaﬂﬁilnplaidﬂy’dnyl)bhérqﬂ @B (ay bt ryOplyKin: 3-gl, Iéjt)talnopmd«y-IZ yl, 6-

cyanopgqlé,:alpsﬁi;lgg[ {g{?;lfh%glﬁ gx%/elélpxjg}yiﬂ%{qg -dglﬁgal-}lfyycfréxh)j- P—?‘rllek%!léthyl)pyridin-Z-

yl, 5- dlﬁJet a?MhBﬁ%@% E|4ke¥ll1 alﬁ}ﬂblc%lﬂf%ﬂbﬁéhlyf QUXb bﬂf)‘llhmlnl(o§?rbonylphenyl

rocycl oa fony al ky aryl sul f onyl a
4-tert- blmatlanmaro;ttlmmbfl‘panIa4l-Idyhqthﬂnmmau’obnﬁyﬂhenwoﬁdazeﬁdm- 1-
subs |t t ed

e S S RS RSP e+
(d1mct}?}JIJﬁ}rfﬁ%ﬁhﬁﬁ}’ﬂ)@uﬁh’ﬂhﬂﬁw@}‘l@fh{éﬂi)@at@W‘ﬂleﬂhkﬁbloarbonyl)phenyl 3-

het er ocycl oal kyl car bonyl a
methyleﬂ @mthxdamamarbﬁmmkw 4- (@lmlwéarklylp%bwmﬁﬁt%abwl 3-
ero cIoaIk I I
mechy G TERRE e REET RO RN nseubont i hs s 4
[(2,2 2-Qlﬁﬂuc&bétﬁﬁ?ﬁfﬁ@ﬁ&dﬂ@cﬁiy@phen}&ﬁ}iﬂuoro -4- methylammocarbonyl -phenyl, 4-

het er oary | f onyl am noal kyl ; optionally, R can
ethyl- am@lqwmonzle%ﬂp@ron)g@nﬁlé -msthylelinpcarbanyipbicaylod 3 %tﬁy a

ino SN, L BTSN e B 2y p

aminocﬁ]‘lﬁon@lﬁhﬂ@il h(r?thylaam}dle(ifHOmd,armHM)phmaf }6I-(mdrylllqllna4-yl) pyridin-3-
t

ol et ghiotie At ST, S
yl, 6- cﬂ%ﬁS@%ﬁfn%%ﬁcﬁﬁ'BQﬁaéJeMloRyﬁ‘}}QhBB%ﬁrE @Eﬂﬁ&%kﬂh@ﬁ%p&ﬁdm 3-yl, 6-

nber ed car bocycl e or heterocycle
(2,2-diflero@hoxy)pwridio3t yiesd- (éatzotmﬂwemethomepyrm;@ﬁtyloﬁlqd@pbwé, 5-

(pyrrohd?n—?-y‘icaqgon d2 %];rl f‘Le ] mo%oﬁn—4-y?—cgﬁ)onyl)-Z-pyrldyi, 5'5I
dimethylaminocarbonyl-2-pyridyl, 4-methylaminocarbonyl-aminophenyl, 6-(1-hydroxy-1-
methylethyl)pyridin-3-yl, 4-(1-hydroxy-1-methylethyl)-phenyl, 4-(methoxymethyl)phenyl, 3-
fluoro-4-(methoxymethyl)phenyl, 4-(dimethyl-amino)phenyl, 4-(dimethylamino)-3-
fluorophenyl, 1H-indazol-5-yl, 1-methyl-1H-indazol-5-yl, 2-methyl-1H-indazol-5-yl, 1,3-
thiazol-2-yl, 5-ethyl-1,3-thiazol-2-yl, 5-(methyl-aminocarbonyl)-1,3-thiazol-2-yl, 1,3-
thiazole-5-yl, 2-(methoxycarbonylamino)-1,3-thiazol-5-yl, 2-isopropyl-1,3-thiazol-5-yl, 5-
(pyridin-3-yl)-1,3-thiazol-2-yl, 5-(morpholin-4-ylcarbonyl)-1,3-thiazol-2-yl, 5-
aminocarbonyl-1,3-thiazol-2-yl, 5-dimethylaminocarbonyl-1,3-thiazol-2-yl, 5-(pyrrolidin-1-
ylcarbonyl)-1,3-thiazol-2-yl, 5-allyl-1,3-thiazol-2-yl, 5-propyl-1,3-thiazol-2-yl, 5-
cthylaminocarbonyl-1,3-thiazol-2-yl, 5-phenyl-1,3-thiazol-2-yl, 5-methyl-1,3-thiazol-2-yl, 5-
hydroxymethyl-1,3-thiazol-2-yl, 5-(1-hydroxy-1-methylethyl)-1,3-thiazol-2-yl, 5-methoxy-
methyl-1,3-thiazol-2-yl, 5-(2-pyridyl)-1,3-thiazol-2-yl, 2-(pyrrolidin-1-yl)-1,3-thiazol-4-yl, 2-
(morpholin-4-yl)-1,3-thiazol-4-yl, 2-methyl-1,3-thiazol-5-yl, 2-(1-hydroxy-1methylethyl)-
1,3-thiazol-5-yl, 2-(pyrrolidin-1-yl)-1,3-thiazol-5-yl, 2-ethoxy-1,3-thiazol-5-yl, 2-ethyl-1,3-
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\ RLV .R R4 RS Il including its enantioners,
di astereoners, enantionerically enriched m xtures,

WO auBswh@esi Xt ures thereof, prodrugs, crystall i peTfuszaos/p42321
non- crystalline forns, anDrphous forms thereof,

S TR KRS A e

2- meth(Y)@f nathyRs 3ahezBr 9V, Qeigoﬁl@j?lell naeMe-5- }‘an—‘éﬂﬁﬁmmocarbonyl 1,3-
rmbodi ments, X can be selected fromar yl, nono or ¥3

thlazolétbﬁsl {murckidinat-yicarbosybr lot-jiazs)-Shdt %(Iéawplm-ﬁdﬂ@rb@nyl)
o B ARTAAIEL SSA AP IR BRSSO g

thiazol-£6y191,3-beniS thiazol 2-y2, py31,m141,n By, §)lr1mldin€9ﬁ]3p}etﬁamﬂu-4rght s,
X'is a bond, heterocycle, nono pol y subs%]tut

pyridazies e quyaiiE2-yh ?c-gnﬁmoémarrwdm-wﬁ@ -ShohEyymddiBaY Y gl(%d
ﬂuoroegxn%g&)?nen{hg:ﬁ&, b (e lé¥m%§ 51| r?‘et@z%yrlh{‘dlﬁ% 2-

I's a erocycl’e,
isopropg1pysitriidiut B¢, Betyelopmypylparintidney-plapytimidin- 4F5dn4}(mrr1rmdlny5-

bst.i d
Dpherg Br- R Y Ovital- PG 51 H- bl e ?1%@”%?15@3'@%19“@
5- (pyrakf?l f?g@/ enbog}ln@-m ﬁleth\gflllﬁ ﬁ‘leS’i&LSW&E‘n ﬁ‘%lkw@ & al kyl -

rrent S, -
d1methylaylklyllidlli}SaYlk}hIenyl ﬁ@t@nw@n@ ybirs- hr@tr@pmdlylﬂ yll A-some

ety EERRRARRR Ry b By SR R 4 AR parboms -
b1phen)41 Lﬁyﬂ '41'(2@E&hﬁ&éﬂwb@zoﬂﬁxﬁpﬂi@lpﬂ&@w4I’£editrﬁ:thy1 adinG)-bishenyl-4-

sone enbodi nents, Z i

yl 4- (phed@rba})phénybéc@Hsmtxéquﬁuxléidlewlt fir (@33blRmdm 6oy, 4-(3,4-
iR T AT R0 PRt o ROBAR 2.
[3-(trifRofon¥tRy | a1 fyuiv-S-yl, 5-[4-(methyl-sulfonyl)phenyl]pyridin-2-yl, 5-(4-
methoxy-phenyl)pyridin-2-yl, 5-(3-methoxy-phenyl)-pyridin-2-yl, 5-[3-(aminocarbonyl)-
phenyl]pyridin-2-yl, 5-(4-fluoro-phenyl)pyridin-2-yl, 5-(3,4-difluorophenyl)pyridin-2-yl, 5-
(3,5-dimethylisoxazol-4-yl)pyridin-2-yl, 5-(1-methyl-1H-pyrazol-4-yl)pyridin-2-yl, 5-(1H-
pyrazol-4-yl)pyridin-2-yl, 5-(1-benzofuran-2-yl)pyridin-2-yl, 5-(1,3-benzodioxol-5-
ypyridin-2-yl, 5-(2-formyl- phenyl)pyridin-2-yl, 4-(2'-formylbiphenyl-4-yl, 5-(1,3-oxazol-2-
yDpyridin-2-yl, 6-(1,3-oxazol-2-yl)pyridin-3-yl, 4-(1,3-thizol-2-yl)phenyl, 5-(1,3-thiazol-2-
yl)pyridin-2-yl, 6-(1,3-thiazol-2-yl)pyridin-3-yl, 6-(1H-imidazol-1-yl)pyridin-3-yl}, 5-(1H-
imidazol-1-yl)pyridin-2-yl, 6-phenylpyridin-3-yl, 5-(pyrimidin-5-yl)pyridin-2-yl, 5-
(pyrimidin-2-yl)pyridin-2-yl, 5-(3-aminocarbonylphenyl)pyridin-2-yl, 4-(1-methyl-1H-
imidazol-4-yl)phenyl, 4-(1H-imidazol-4-yl)phenyl], 5-[2-(hydroxymethyl)phenyl]pyridin-2-
yl, 2’-(hydroxymethyl)biphenyl-4-yl, 5-{2-[(dimethylamino)methyl]phenyl}pyridin-2-yl, 2'-
[(dimethylamino)methyl]biphenyl-4-yl, 5-fluoromethylpyrazin-2-yl, 5-difluoro-methyl-
pyrazin-2-yl, S-methylpyrazin-2-yl, 2-methyl-pyrimidin-5-yl, 2-fluoromethyl-pyrimidin-5-yl,
2-difluoromethylpyrimidin-5-yl, 2-trifluoro-methylpyrimidin-5-yl, 2-cyclopropylpyrimidin-5-
yl, isothiazol-5-yl, 3-methylisothiazol-5-yl, 3-fluoromethyl-isothiazol-5-yl, 4-
(dimethylamino-carbonyl)phenyl, 4-(methylaminocarbonyl)-phenyl, 4-(morpholin-4-
ylcarbonyl)phenyl, 4-(piperidin-1-ylcarbonyl)phenyl, 3-fluoro-4-(pyrrolidin-1-
ylcarbonyl)phenyl, 5-(pyrrolidin-1-yl-carbonyl)pyridin-2-yl, 5-(dimethyl-
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In some enbodi nents, Z is phenyl, pyridyl or

pyrimdinyl, each substituted with 0-3 R 10u
waalssteaent s. I n some enbodi nents, Z i s phenyPCT/US2004/042321

pyridyl or pyrimdinyl, each substituted with at Ieast

ainocAF et bl GRS PO SRR
methoxwmdlﬁrfogd6%6h§m113r41-ﬁ)p>1rﬂus91w &(maeuhsrpmhﬁmtehsﬂ)phenyl 5-

carb e substituent of R is intended to includ
(dunet}fywmemnﬁwlépyre@ao’r%ﬂt kydimsthyd-amaneeartoan)) aysiin-2-ahd-( hydroxyl-

oo BT S BER D FBBSy g
aminoc@oRPgy\alden-afyl Rl(mydrakﬁﬁpémini Unytidreborslpeényl u-edmaihbky-

a heterocycle or heterparyl rjng such as ri
plperndayw&ﬂamﬁnﬁpphenahé rmeheosipandt hedeadate )peyxﬂ&ﬁ%—%al 6-(4-

et SO SRR B FLER B A Ee heDnton
methylR1 ﬁﬁlmyupmh 35L(mo¢p1m1ilmn@pherbphlyl)-3;bmmbaemyz-isobropyl- 1,3-

Cc -
thiazol -yl PR GMHY S B oA PHsEiesNBE YDyl 21 ¢
(pyrlml%lﬁ bl ﬁ)lgHEH)@ Wﬁw})‘ﬂn’ﬂhﬁw Bih)p}?enymﬁﬁél" Qk((MféhﬁRyﬁleth%t)EYﬁdlﬂéQLyl

hoxy-5-p hoxy-5-p %/ .
31;1 demcrembydhewem Bxymnﬂnylhetemafylumcbpn@q’qumted w1th 0-3R"™

%é'!tnfﬁl W 8H Iyl Il H B%BH%M Pyrbrw({lraﬁ pzx%li%mg}l or thiazolyl,

cach suB¥titufbdRvidr §13, R‘5 rret hyl pyridin-2-yl, 6-
met hyl pyridin-2-yl, quinolin-4-yl, I
311 ﬁgmhﬂmho@rpgmgzl%ﬂ 15|aryl| or heteroaryl, each substituted with 0-3 R™ alkyl,

alkoxy{3 fk HJE%] ﬂ@{#ﬁ“ﬁgﬁ on!) 3)65 dr}éstuhgtltfétlﬁg of lg%/lg ﬁﬂﬂ‘:ﬁ?&a’rbonyl
mono-lCMartﬁ{SbBﬁMlhted 4ar(1h‘ﬁtzhjéb1@m nycly bIIiWYlb()Z’@bIQTW| alkylcarbonyl, formyl,
arboxplé,q? q)t(c:gq(ij %gﬁ)_rag)%lten gfq%lt HWP $taptﬁ§ ggril;pma% kq’-aryl or ﬁ/'L-heteroaryl

g qgltrlEyelmbl&ﬂrﬁﬁiltﬁig 1¥|ary1Q)rm%fem’c"JrﬁYEéc@' s'ﬁbgtlt.‘tﬂed with 0-1 R'"-aryl or

oXypyri 6- met hoxypyri di n- 3-yl
IUhheﬁﬂmBﬂhylpyrldln 3- yI 6- ethylpyrldln 3-yl, 6-

: ggg{nggﬁmoﬁr L eis3 I%”lg/ aqyl 85(% g;y? O%/aﬁ]?%ulgﬁ%tur%eds wYth 'phenyl, pyridyl,

pyrimii G BRRIATNoRt CTBh ik nocar bony! ) -phenyl . 4- (of
I'n-4- ylcarbonyl - pheny
In some embodiments, R’ is heteroaryl substltuted with phenyl, pyridyl, pyrimidinyl,

oxazolyl, thiazolyl, or imidazolyl.

In some embodiments, the R? group can be selected from H, amino, mono- or di-
substituted amino, OH, carboxyl, esterified carboxyl, carboxamide, N(C,-Cs)-
monosusbstituted carboxamide, and N(C,;-Cs), N(C;-Cs)-disubstituted carboxamide, cyano,
(C-Cy)alkyl, (C2-Cg)-alkenyl, (C,-Cy)alkynyl, (Cs-C7)-cycloalkyl, (Cs-Cq)-cycloalkenyl,
alkoxy, alkoxyalkyl, thioalkyl, mono-, di- or trihaloalkyl, halogen, aryl or heteroaryl.

In some embodiments, R?is H or OH.

In some embodiments, R? is OH.

In some embodiments, R'is aryl or heteroaryl, each substituted with 0-1 R“’-aryl or
R '*-heteroaryl; and R* is OH.

In some embodiments, the R®> and R* group susbtituents can be independently selected

form the group consisting of: H, amino, OH, (C,-Cg)alkyl, halo(C,-Cs)alkyl, dihalo(C,-
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(nor phol i n-4-yl car bonyl ) pyri di n- 2-yl

6- (nor phol i n- 4-yl car bonyl ) pyri di n-3-yl, 4-(4-
wardspb@icper azi n-1 -yl - car bonyl ) phenyl , PCT/US2004/042321

6- (azetin | -yl)pyridin-3-yl, 5-cyanopyridin-2-yl, 6-

Cs)alky; '[{1 glg%(;deg%yl K&%ngﬁ%‘enlg)%lﬂgr %’%{)‘qf(ga%/yh)%ylr %}?tler%_arzﬂyalrylalkyl,

heteroaﬁylQlksrletd)yt@mkasayraﬁd]mlo(c4(gsamwlam nocar bonyl phenyl ,
4-i sopropyl am nocar bonyl phenyl ,

Jint“éﬁ? e pedimghisnid- %@f]fsoﬁﬁ'lb thelthy | |

t hyl r e
LRGeSt s o
hydrogén (TR Jadityil Nfodmyl, )aﬁarv\bﬁmﬂsph (amyll,,théfmtrogen may optlonally be in the

(dlnethyl am nocar bonyl ) - 2- met hyl phenyl ,
N-oxido fof8Y: hy | - 4- (et hyl ami no- car bonyl ) phenyl , 3-

I Recar bonyl ) phenyl,
%ﬂ%ém% tenbr%ogarsbonyl) 3- nethylphenyl 3-

rhme dmpd emb@cpmentsl iheliR§-ahd R’ sabdumth)aphmlmdependemly selected

AL T I e -

oxygen?’mftllog@ﬁ Or éa‘lﬁ?@ﬁ%o@?%l@ HedrOSRM, alRBNYhonod,-di- or tri-haloalkyl,
am nocar bon 3-fl uorophenyl

mono- %nmthyiammyapbdnylkp)m hyﬂerocycloalkoxy, aryloxy, heteroaryloxy,

arylalk%xyd ihﬁgfﬁxlgﬁog}g%ﬂlgg{%lfﬁ% }%?ehrglox%;hlk}/]l Frylalkoxyalkyl or

heteroazylmbhﬁb?(k/yl5ar57Eﬂ19ﬁé¥@Wln&§f&|Imﬁiéltd%b&%alkyl hydroxyalkyl, alkoxyalkyl,
(et hyl am nocar bonyl anmi no) p henX
cycloal@;y](omlbﬂoht;tppoqyg}pglk)ply}(ya(ylf)ﬁ,agn1n9a|11 yl, mono- or di-substituted

Ith
amlnoagqﬁ,s l%g%ljgﬂ%m,#%%%{f?ﬁgﬁ&ﬁ (%/allkyl alkylthioalkyl, cycloalkylthioalkyl,
heterodye foplkiy Ithioa ity ) -atylthi Jaky i tebtene By lthyibalkyl, alkylsulfonylalkyl,

opr. opyl ami nopyr i

cycloal@y%gﬁ@qy&%?ﬂebﬁg)@ﬂcd%l|(<jy)l§1Hiso§grkﬁ"lky?,earg/lrs]t?l){ggrgXalquI n-3-yl,

r 1
heterogg Ay Ty, AR H S o tibubstuuted aminoesuboryl )

amlnocﬁfbo(nmaﬂ«)m,lmohnmdrdylstdaembmwdn)chqml;cmyMkyl alkylcarbonylalkyl,

cycloa@y&g%gﬂg{hyﬂ 61&5 ?fé’ﬁ(}la&ﬁp%#fl@% aﬂé’yldarbonylammoalkyl

AN BRI beyRIB gy lanfindalky dr oxy-  1-
cycloaﬁ%ﬁﬁibag%lﬁyl p;f/lf}‘ll aRibte yI al'lﬁflﬂ% ka rn My

arylcarbompdarhipboelkli ﬂl)atem@gﬂyarb01wle(m@pﬁgxlym oi%yﬂﬁ@mqalkyg and
heteroaiyleglrfq%g?mozgﬁyolngg%chth % >¥ jer%yod"R(’ pﬁ 3% substlt enti are the same as

those deliH@S PRREABLve. | H i ndazol 5- yl 1- et hyl
| Hi ndazol -5-yl, 2-nethy | -1 Hi ndazol - 3-
tihisame |empo91|men§, Bt ﬁqul R[ arg. qlqlﬁpg]zcggnﬂgsg)pcted from H, C-Cy alkyl,

hydroxtyﬁl& taFé/ ﬁmar bonyl ) -1, 3-thiazol -2-yl, 1, 3-

an (safae bmbysdmdmmyshanf Rbind R 3is tHharglztbe etheyls,H, C1-C)g alkyl,
-i sop ro% % t hi azol -5-yl, 5-
hyd““@ﬁvyl&Fﬁ SXV¥5X 3-thiazol - 2-yl,

I 6ORER %a{ﬂnewh@%mﬁx}e)bokhﬁthl azol -2-yl, 5-

am nocar |azol-2-y
Hndomethgbbémanm{: a‘retfb nryid R’ s@bxthugﬁsﬁre mq;apendently selected from the

rrolj.dj L car I
group %O_n%l%?/lg}g 9* %{Sbﬁﬂia , _(QL@%/),'Q”@XI f}r&%}iyl ger?emf _aéylyP?teroaryl,
(C,-CsPalkoxy, (C,-Cyg)-alkenyl, (C,-Cg)-alkynyl, (C,- Cg)alkoxyalkyl mono(C,-Cg)- or
di(C,-Cg)-substituted amino, a carbocycle, and a heterocycle. When R® and R’ are cyclized to

form a 3-7 membered carbocycle or heterocycle, such groups can be, for example,
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et hyl am nocar bonyl -1, 3-t hi azol - 2-yl ,

5- phenyl -1, 3-thiazol -2-yl, 5-nethyl-I, 3-thiazol-2-yl,
wa2003p6066xymet hy1- 1, 3-t hi azol - 2-yl, 5-(1- hydr oRgF/US2004/042321

1-nethyl ethyl)- 1,3-thiazol-2-yl, 5-nmethoxynethyl -

cycloprébgbéﬁh%ﬁ?yh; <|;2§7c¥olp’e95_ (cglé_l%gé{yﬁ %l&PpeZl%g)t 1so>2azo{yl gthzo’lyl

3 4-yl,
d1hydrcfo'5¥9idl>%:ll %&ri&y% }%&'rx;ll}mhyl oft 1|ﬁhaa'fz@|lyl | Y_ hydr oxy-
llmectmmrebcr@xm)ents,l qdrRaazrebO@Lé 2- (pyrrolidin-

%ﬂ %C{f%‘] ?mg’qt&%le{l 1r 1s Y 52 F3eﬂ1qﬂ§l¥er e%b%dfr@én@f?lls f_’ yl,

azol -
Enédwdférﬁbd>ditn6ntls yl nmet hyI )-1,3-thiazol -5-yl,

X x(sg?hr@gggf'tﬁte?sfw (RIS AR AR LR L
poly su%st?ﬁtla ,?1? ) R%) 1w:ﬁiese¥rr)1ﬁ6 al-5-yl,

rro I car’bony 3-t hi azol -5-yl,
X(smd:roph@kmﬂkﬁl—@#aﬂ@ribonyl)-I _ thi azol -5-yl .

- (3- | dyl ) 3-th I ) I I .

5 SR hehon b DS BIB o 3 s,
Rhi;az9| 0t2hc‘{ér®ar5/l %aé}%@mﬁ&ﬂ%ﬁio 3R/t; pyrimdin-5-yl,
p¥r|n1d n-2-yl; pyridazin-4-yl, pyrlda2|n 3-yl,

Ry naldion Oyl | 2- nethoxypyr|n1d|n -yl

th i nidin-5-yl, 2-(2-
e 9%@%@%%@?.% din. 5 yl(, 2-net hyl pyri ni di n-5-yl

n-5
& pdrGdeni el Br forivlyl; 2- isopropylpyrinidin 5-yl,
cyclgpropélpyr|n1d|n-5- yrimdin-4-yl,
R°@pg & 4 Gi Gi-610 gfkylphnestigryalky!] (qr atkogxalkwl - 2 yl ) phenyl ,

%‘g H—wm yl) phenyl, 4-(norpholin-4-yl)phenyl,
B 332| iFprridin-Z-yl,
44{1-methyl -1 Hi m dazol - 5-yl ) phenyl, 4-(4, 6-
di met hyl pyri m di n-5-yl ) phenyl, 6-bronopyridin-3-yl,
5- bromopyri di n-2-yl, 4'-
)blphenyl 4-yl,
éH@%ﬁXEﬁEF ﬁﬁ¥gnyl)b|phenyl 4-yl, - (et hoxy-
ca-NoisyHLR® RphEHEIO- 4-ayl¢y,1 Otalkgl 3hed¢rhwttl¢;or heteroaryl;
@41521?1){ zﬁg %rgf%'ag% %k ﬁt?sb‘ﬂﬁ?fwltﬁ 0-3),1{'0 substituents;
‘(lpxlfg'l gt Retdo¥iy), Qa@rpéfdbsm‘ﬂudd' whipysazel - 4- yl ) phenyl
bi pyridi'n-6-yl, 4-(3,4'- blpyr|d|n 6-yl,
5&o§¥hnéﬁﬁjphenyl)pyrldln 2-yl, 5-[3-(dinethyl -
%gl &ghen%thﬁ%rldln 2-yl, 5-

T@ U8t hyl ) phenyl ] pyri di n- 2- yI,
ﬁghghﬁﬁ@gawl-sulfonyl)phenyl]pyrldln -yl, 5-(4-
net hox pheng pyridin-2-yl,

R (apd taoReh rienyl ) - pyri di n-2-yl ,

.3 ogag hpnyl ) - phenyl [ pyri din-2-yl,
g{ alfd }?urggpqogp%enyl )pyridin-2-yl,
51§$ 4-di f | uorophenyl ) pyridin-2-yl, 5-
(3, 5-di net hyl i soxazol -4-yl) pyridin-2-yl,
5- (I -nmet hyl -1 H pyrazol -4-yl ) pyridi n-2-yl,
I %{Hﬂg%%% Bhrienflzy! ) pyri din-2-y1,

enzof uran-2-yl ) pyridin- 2- yI

S-X-IY 3s BEeHzdOWH-6XB] - 5- yl)pyr| di n- 2- yl, 5- (2 forrTyI -

?ﬁg‘ﬁ%ﬁ{é}%ﬂl}@ Py B%}Ilrpaifll ,23 o (s)lgbnmu?edg ith Xt least% ¢ m%hg-l, di- or

ulhd&&ﬁﬁ 3- oxazol - 2- yl)pyrldln 3 yl,
3-thizol-2-yl)phenyl, 5-(I,3-thiazol -2-
R 1s aryl or heteroaryl, eac substituted with phenyl, pyridyl, pyrimidinyl, oxazolyl,

thiazolyl, or imidazolyl,
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yl)pyridin-2-yl, 6-(I ,3-thiazol-2-yl)pyridin-3-yl,
6- (I Himdazol -1 -yl)pyridin-3-yl], 5-(1H m dazol -
wo 29d5)pyses di n- 2-yl, 6- phenyl pyri di n-3-yl, PCT/US2004/042321
5-(pyrimdin-5-yl)pyridin-2-yl, 5-
g@ bgudln 2-yl)pyridin-2-yl,
% nocarbonylphenyl)pyrldin 2-yl, 4-(l
RABLAORY atetiolh Hazol - 4-yl) phenyl,
4-(IFL|n1dazoI 4-yl ) phenyl ],
BEFQB@hyﬁnoxynethyl)phenyl]pyr|d|n 2- yl,

dr o hyl ) bi phenyl - 4-yl ,
§~€5df(aﬁ anino)nethyl]phenyl}pyridin-2-y|, T -
REdhae? Iawhamam) net hyl ] bi phenyl -4-yl,
5-f | uoronet hyl pyrazi n-2-yl, 5-difluoro-nethyl pyrazin-
2is)., 5-net hyl pyrazin-2-yl, 2-nmethyl-pyrinidin-5-yl,
2- fIuoronethyl-pyrinidin-5-y|,
2-di fl uoronet hyl pyri m di n-5-yl,
Intcrrhé trabsdimeetshy| pyri m di n-5-yl,

CI 1 din-5- yl, isothi [ -5-yl,
e
?-dlg heg{ﬁ@g%smdted Wk b l%éﬁlohg’h%'no , - or tri-haloalkyl;

['am no- car bonyl ) phenyl,

R onmthy)hlazﬂrsuhsumtebb\nyh pyhdripirimidinyhoxptadyli thiagolyl, or
...yl carbonyl ) phenyl, 4-(piperidin-I-ylcarbonyl)phenyl,
”n“h‘éyfluoro 4-(pyrrolidin-1ylcarbonyl) phenyl,

iggpmyrolldln | -yl -carbonyl) pyridin-2-yl,

gﬁthylanlnocarbonyl)pyrldln 2-yl, 5-(nof

WbMﬂﬁ ayd bagaFony! ) - pyri din-2-yl, quinolin-4-yl, 6-

EP r%&%rldln 3-yl, 6-(norpholin-4-yl)pyridin-3-yl,

( r an1nonethy|)pheny|, 5-
wlaﬂew»hammmt hyl prr: ;Jli n- 2- ﬁl atnyd |
t - am nocar bony pyridin-2-y 4- [ hydr oxyl -
(Pp;ﬂpﬂgﬁgrboéﬂgh et hyl | phenyl ,
g %{hydroxy (pyridin- 3- yl)nethyl]pyrldln 3-yl,
di met hyl am nocar bonyl ) pyridin-3-yl,
4- (4- hydr oxypi peri di n- I-ylcarbonyl)phenyl,

45141( Qarn@% E@Q%}gl pg{h:egﬂ)rgéqnt %%ﬁﬁ@ﬁﬁg{%&@ﬁ%}s’ o% c01inpounds of the
mventlgﬁ Gt dﬂ&%&%ﬁ %Pblﬂ%rdrth}aﬂgesy lICRr peatitalBYintedhided aTal/ khe invention

phenoxy, benzyl oxXy, 2-thienyl, 5-(methoxymethyl)-
includd ¢a8h tahd avary -uﬁhylk:lual subcombination of the members of such groups and ranges.

For exgm}g]gomgho' | e y ktyﬁr %%écn)glc§ ’ly3 1ntt91{aa czi% 1gd1¥ildually disclose methyl,
ethyl, (%e(m%t bpmmstj;mwyt |an3058]k§20| 5- yI

5- (et hoxynet h ¥ 3-thiazol -2-y
prrcpmp@umdszofyu g pn\éfmvlpn (i Arinis APPEY PN thangepge, cach
i A X Rle. F
B e e
examplel V\ﬂh@i‘é&i ﬁf'd&ﬁde iigeditsstibedlhavngpiveny Igroypy thad yate, simultaneously present
pyri m di nyl, pyr|d§2|nyl or thiaz

on the §B8 CPMPPWHS: Wi HORBredRg Canlrﬁprgiﬁ%glé%lﬁ% ?’?f’gﬁpﬂ?,se'ﬁfeﬁ Jrom the
k] oy BUHIOGPRCYL, sach subsy bt w1 08

di tsscuhhttrl appteethtedithateattiinl featares nﬁthanmmnybn which are, for clarity,
described in the context of separate embodiments, can also be provided in combination in a
single embodiment. Conversely, various features of the invention which are, for brevity,
described in the context of a single embodiment, can also be provided separately or in any

suitable subcombination.
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nono- or di-substituted am nocarbonyl, cyclic

am nocar bonyl, al kyl carbonyl, fornyl, carboxylic acid,
woasisanmb®, nono- or di-substituted carbamat e, PRIUSZI0YD42321

or R b-heteroaryl. In sonme enbodi nents, Rl is aryl or

teroaryl, each.substitut th 0-1
A By e G- e BB Fins SperiCigbypyen o
phenyl, hﬁ’ﬁ}féh?g'l Mhden@ﬂ%ﬁpl&ﬂ&lﬁs |»¢ell|1teﬁdirdid1z§tl’t @hssytles Riedit6ly Iheterocycle
rimdinyl oxazol yl, thiazolyl, or imdazolyl. In

such asév@n@t@ﬁrmddbemzﬁftganmnd@ylh éweiawlyben%ﬁb@ﬂpheu‘?eéﬁowa@we
benmm?cﬁw ¥| 1Sﬁ>(ﬁ(1%h%l 1so?1¥c{o e};rpbgé(?gg rla%(ﬂé Qﬁgalz%kz alrlci]écq?d%

a20 group an b
g6k wﬁﬁ@td‘rf)zﬁm il mtaﬁﬂddao inehte-m@o- dhd pbls't-dyblﬂt end;nﬂtm Inmgs
OH, carbox esterified carboxyl, carboxam

Contammgééqm o AR BRTY oBe oS Al CICC] e i a

heteroa% lo%fé%gﬁgggﬁ]rt ﬁlgo ﬁﬂ(frlag’ ?@mrg%na%gﬁﬁles 6Esuch groups

include(f(rsﬁ @HDenply pyvallyk yhida¢ @Sk, @7@20@ chiaablyk tetrazolal, mxgolyl

k
onae U b S TR el b

bR SHlin{ 1] bELAR quqogérfism Byl enkSthidhyl dibefiiTaryl.
msqum n}(ll;[l @Erlrgnt smi/F?l IS g ryl or hetZeroar)rlll, ggl}éhr ) Y

§lhb$¢rmsmeqjxcwlkyi "Oegcl@ibyldrand “earbpeyslietre nesdripterchangably

. R2 s OH |
nercin & felF <t SR e R penaset [Tel uRBp o s
cycllzeg raﬂdyp a%ﬂ§l 8t hIRgnfgrodps. Ao, en(Bddin&its, @) @lckylkyl group is Cs.

| -C5)a| kyl, d| hal o( Cr C5) al kyl, trihalo(C, -C
14, C3. 1<5ﬁa13,k(91 7 C6 @g}r@)saﬂq(w emb@m@t)saqyyquyl n*@llesﬂes each have from 3

to 14, tl; m, t??(ﬂc)){ froqlﬁjé tng%lglfoF‘ﬁﬁlg S?r@%}é WEJH?/ Igrnesh(%nge x%()cﬂhgﬁ%ythe

cycloal&ylegrbap hasH), 1102 2Sdmfble&ﬂ‘m1®plle IhiBﬂdlS E)stah@ldéﬁ)fmddsalkyhgnmps include

can be | ndependentl {Mﬁ %
cyclopropgl gy dgutyls gyclgnentylefyc eeﬂy WC P%ef&ft%gl@ﬁhe

presentgﬁ%g%l?fr?gg%’ Aaﬂgﬁ)l?ssdlﬁ ﬁlréﬁldg% %’éhglﬁ%% gllrl('fr%:rc]l{cgcﬁéti’ﬁ%drocarbong such
as adarbhtglypsipstandnitesliler e each i ndependently sel ected

Heterocycles are non-aromatic carbocyclic rings (mono or polycyclic) which include
one or more heteroatoms such as nitrogen, oxygen or sulfur in the ring. In some
embodiments, the ring can be three, four, five, six, seven or eight-membered. In some
embodiments, the heterocycle contains 1, 2 or 3 heteroatoms. Heterocycles can be saturated
or unsaturated. In some embodiments, heterocycles contain 0, 1 or 2 double bonds or triple
bonds. Ring-forming carbon atoms and heteroatoms can also bear oxo or sulfide substituents
(e.g., CO, CS, SO, SOy, NO, etc.). Examples of heterocycles include tetrahydrofuranyl,
tetrahydrothiophenyl, morpholino, thiomorpholino, azetidinyl, pyrrolidinyl, piperazinyl,
piperidinyl, pyrane, dioxane, and thiazolidinyl.

Additionally, when the heteroaryl or heterocyclic groups are nitrogen containing
heterocycles, the nitrogen may be modified to exist in the form of the N->O (N oxides) and
such oxides are intended to be included within the scope of the instant invention. In the cases

of sulfur containing heterocycles, the sulfur oxides are also intended to be included within the

scope of the present invention.
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fromthe group consisting of H CpC ioal kyl,

optionally Cl1-C10 al kyl can be interrupted by oxygen,
waoreosoeeas or sul fur, carbocycle, heterocycle, BCROS3004/042321

nmono-, di- or tri-haloal kyl, nono-, di- or

Mdno@ﬁ%{sﬂﬁlt&?%‘r lre@éfg {ead A??P(Q/rouﬁﬁﬁ\ﬁﬁé’%[&édi’)@ﬂulﬁ@%ly aPloLysubstltuted

ryl het ef oar yl oxy, aryl het eroary
aryl refaxrsyd) oxyy ahkpg 2 onetcee sdwsytuwm(lskqh 3s Zaﬁ yulaltlmssall‘idymosggstltuted

heteroaﬁ)g g{egg{)é:}gl ké’,q@%‘é@ B?)l(v)}xﬁl W su%t tlxet&grgyg’f)kyﬂ?bs)ﬁt&eé( P{etéroaryl

refers t6 KteRAMH haPrY 2l dfYhore B@Jsﬁﬁ@@n\f@{sﬁéﬁ ky2-axyBdtiydnts). Monosubstituted
am noal’kyl, nono- or di-substituted am noal kyl,

cycloallylybasdrheaicley Irefelﬁé@ epw@a}lkﬂrﬁrﬁmhwmg ongl sepptithemsal kyl |
Polysulgs?,(iyllftg(ﬁl kci(lfq&%}il?al k bdc i? fgl% :cicé} marlt}ﬂkn %l j((yrj rmore substitutents

(such agbkydustiithemy). M&Mkubsﬁbﬂﬁéd@ﬂtdﬁ&d}&lﬂ Ifeﬁ:rﬂy{oad katérocycle having one
het er ocycl oal kyl sul fonyl al kyl , aryl sul fonyl al kyl,

substitypet. cP @ BB IS ARV IF e g G B Qs oy v g Mg Substitutents

ed am nocar bonyl, am nocar bonyl al kyl ,
(mmhagbéﬁﬁgahhgﬂ Subst it ut ed an1nocarbony|a|ky|,

Alhk whiesaiteamsydrethk wiyl gtop@k majrlklj(bfbgbbpﬂmbtafdayyl,groups
het er ocycl oal kyl

heteroagylplky bgroHBh wrgﬁ?ﬁi‘f‘a (K alﬂzﬁ B kY1 BetPiOSHS IcaarPIRs ATKER |
inventiDfE %@c%l firh @R %9{1‘15’ L3l sBR@bENdlogen alkyl alkoxy,

aryl carbonyl am noal ., heteroaryl car bonyl am noal kyl ,
monohalbyllkexbl' fddtajlcbadlknwyoaiﬂagda]koam,dhloalkyl and monohaloalkyl, dihaloalkyl,

eroarylsulfo |
i ol T R R e
cyano. Bor@RpySticl1fr, SRMRLSTRAHE R b Rleand Fm ﬂ{eegroup consisting of
i ndependent|y selected fromH, G -Ci o alky

trifluorhindthok yakdediy), bt tafliarepathryy.. ﬂqonorgeihﬁxse ﬁﬁb&rmﬁngya Cis

alkoxyhgu%%gwyﬁﬁd 5 agkrang l'é'xo)z dfst “ﬁflaﬁﬁtulﬁg dité 15 %%(ga aglf??ld(yl

alkano BRI nBfc chdbly, Harbbﬁho?l? a8.s elﬁ@&sﬂdalﬁlﬁﬁiyﬁ thibhe€ lgﬁsuép‘}dm%ndo

substituents are |ndependently sel ect ed [ 8 P rog
carbameyh&;i- s@lkhlgl\beclHallmﬁca@ﬁmﬁzslC(scﬂlkbésl)\l GrrglkyDafdy an r s

r k¥la ¢ ar (G- C8)-a|koxy,
alkyl, @@é‘g{i‘sq%% 1 y’id (%koég) ﬁligglw . (CGi-c8)al koxyal kyl ,
MhROE s EalS) or lwloghn( 6y -tEBhsesl;\wbsaria:supaedoﬁammber fubstituent, mean,
car bocycl e, a . het oc c When R

unless GURaPVERGsb i Hpnes H TG BB o LG GT SIBparD Terms such as

haloal@@tﬁre%é(ﬂt Qo iAMGHe %&Hﬁ§ozﬂﬁﬂ hey pI)l?ﬁaloalkyl For example, the term
X I e, cycl opropyl, cyclobutyl, cyclopen

haloallgy, csluoln exjnhl,o((ayel)ekkpb g yleanti tg oxcluds mﬂwmr@mgylﬂ 2,2-trifluoroethyl,
4-chlorobutyl, 3-bromopropyl, and the like.

The term alkyl when used either alone or as a suffix includes straight chain and
branched structures such as primary alkyl groups, secondary alkyl groups and tertiary alkyl
groups. These groups may contain up to 15, preferably up to 8 and more preferably up to 4
carbon atoms. In some embodiments, the alkyl group is Cy.y0, C}.3, Ci-6, Cis, Ci4, 01 Ci3.
Examples of alkyl radicals include groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
t-butyl, isobutyl, and sec-butyl. Similarly the terms alkenyl and alkynyl refer to unsaturated
straight or branched structures containing for example from 2 to 12, preferably from 2 to 6
carbon atoms. In some embodiments, the alkenyl or alkynyl group is Cs.j9, Cy-3, Ca6, Ca.5, Ca.

4, or C».3. Examples of alkenyl and alkynyl groups include vinyl, 2-propenyl, crotyl, 2-
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di hydr ooxazol yl, pyridyl, pyrimdyl, or imdazolyl. In

sone enbodi ments, R8 and RO are both H In sone
wentwsasoeht s, r is 0, 1, 2, or 3. In further PCT/US2004/042321

enmbodi nents, r is 1. In some enbodinents X is a bond,

sopen BB L NSl BN ST b ALBRS AV bgonsoy,

3- butyx{y@%mﬁ(g hlﬁl:i(\&i%ﬁidlbg@-aﬂd%om%ré s a bond or -
. 3 .

i ; Z1s aryl or heteroaryl,
s\ml v enardalkyl ismenBtore r&QJ%QlkYIL%ﬁ‘HSSUbP&tUF@ byrapy argrgroup.

An exaapl e{@% kﬁ)(ljg lgg!r]léesf%glft/&}ﬁ?gl%glymetfﬂ CPr %h zglr(]@ny'l lgE%xrp sﬁggr_ﬁt&'éd by
aryl. Arganyhyl r%rsﬂﬁdmﬁ?kylnsl g-ipuﬁliulﬁtlﬁlted byyan arlyygibomﬂd:t&yohnylaikyl is
meant tglﬁg%g%/al k léyl g_quggpasr#%still:\t)gteg%%%{l’ #Ie@roar}]llalkenyl repe ers to an

F ; I
akenyl gﬂJu@eéPEés?ggtl?%M a gg%%agﬂgg%éﬁrﬁ%rg%kyﬁ?f I%fe(?ﬂd/eln alydy? gRIup

substitgerbsy htttelt@altysk HREracyclankklyl erheitret)ceicbazrlyyl 1s m@m to refer to an alkyl
Stl% Mﬁth

b 0-
group sg}bj SHItyte ﬁsoqygleh%%égﬁ,la oaﬁ&clﬁfilléyrl éllk&i{sr{nﬁm I:QBrefer to
an alkyﬁ@fl‘)uﬁ%u&‘?ﬁtﬂ&:d’%y gogcibalkyl goup. ExaRPRs @rbRUGAIBNLIEY] groups include

(cyclohexyl)methyl, cyclopropylmethyl, and the like.

The terms alkoxy, alkylamino and alkylthio (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups attached to the remainder of the molecule
via an oxygen atom, an amino group, or a sulfur atom, respectively. Therefore, terms such as
alkoxy and thioalkyl comprise alkyl moieties as defined above, attached to the appropriate
functionality.

Other suitable substituents which can be used in the many carbon rings of the present
invention such as cycloaliphatic, aromatic, non-aromatic heterocyclic ring or benzyl group
include, for example, -OH, halogen (-Br, -Cl, -I and -F) -O(aliphatic, substituted aliphatic,
benzyl, substituted benzyl, phenyl, substituted phenyl, aromatic or substituted aromatic
group), -CN, -NO,, -COOH, -NH,, -NH(aliphatic group, substituted aliphatic, benzyl,
substituted benzyl, phenyl, substituted phenyl, aromatic or substituted aromatic group),
-N(aliphatic group, substituted aliphatic, benzyl, substituted benzyl, phenyl, substituted
phenyl, aromatic or substituted aromatic group),, -COO(aliphatic group, substituted aliphatic,
benzyl, substituted benzyl, phenyl, substituted phenyl, aromatic or substituted aromatic
group), -CONH,, -CONH(aliphatic, substituted aliphatic group, benzyl, substituted benzyl,
phenyl, substituted phenyl, aromatic or substituted aromatic group)), -SH, -S(aliphatic,
substituted aliphatic, benzyl, substituted benzyl, phenyl, substituted phenyl, aromatic or
substituted aromatic group) and -NH—C=NH)-NH,. A substituted non-aromatic heterocyclic
ring, benzylic group or aromatic group can also have an aliphatic or substituted aliphatic
group as a substituent. A substituted alkyl or aliphatic group can also have a non-aromatic
heterocyclic ring, benzyl, substituted benzyl, aromatic or substituted aromatic group as a
substituent. A substituted non-aromatic heterocyclic ring can also have =O, =S, =NH or

=N(aliphatic, aromatic or substituted aromatic group) as a substituent. A substituted aliphatic,
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- X-Y- is - CH2-NHCO-; Z is phenyl, pyridyl or
pyrimdinyl, each substituted with at |east one nono-,

wal2e0506066% | - hal oal kyl ; R1L is aryl or heteroaryPCT/@8mi04/042321
substi t ut ed vvi th phenyl pyridyl, pyrimdinyl,

s GEEAS e R M PR e b i Ry Bl
can hav@gbrRehaaQind shbstidiegt.r is 1. In some enbodi ments: - X- Y-

is - CH2-NH-CO-; Z is phenyl substituted with at |eas
BrebiralapL moigiies syeh 5 Xand| o dhadprm “rnideshondt eqf%ra@rNHCO- the

«SUbS £ d re » I
term tlf' Amide qolﬂfi gefé%tt(p gzﬁgl Y et%x smf%% ‘g}r%;&“@}{ gét}ﬁ term
“ketond re R 18 —m(d[ ﬂ@&ﬂm Rﬁ(lma’dre&&s ar eC0t-DHE; aR8 tlendrmRIulsat fefers
H and r is: 1. At various places in the present
to —NHWTi cation, substituents of conmpounds of the

Z&Q:t NS yé"r@ﬁan)I t5C ?é&?glohl'ﬁyg I QYRS oY clic RINRDY Rers kd —OS

cilfl c ntended’that "the i nvention i nclude each
(heteroa)mtb)e\mlkyxyarhld){l’\/rﬂferalto sligplcoiyititntst] |b(m11@|5<}’t h@yﬂmﬁ@%galbﬂ”

s S0 SRR BB LA O T S B

substitLgéF]cgﬁyl' Cg@glhﬁ@llto@yéle). eAthtth@ﬁ(yﬁi xIéYérs toCek@lskbdtituted b@klﬁ@lellkyl
“Cyclic alkyl thioalky%’/’ refers to alkyl substituted by —S-(cycloalkyl). “Heterocyclic alkyl
thioalkyl” refers to alkyl substituted by —S-(heterocycle). “Mono- or di-substituted amino”
refers to —~NH, wherein either one (e.g., mono) or both (e.g., di) hydrogens are replaced with
a substituent such as Cy_galkyl, OH, CO-(C;.salkyl), etc. “Mono- or di-substituted
aminoalkyl” refers to alkyl substituted by mono or di-substituted amino. “Esterified
carboxyl” refers to COOH where the hydrogen atom is replaced by a substituent such as Cis
alkyl, carbocycle, heterocycle, aryl or heteroaryl. “Carboxamido” refers to -CONHa. “Mono
or di-substituted carboxamide” refers to —-CONH, wherein either one (e.g., mono) or both
(e.g., di) hydrogens are replaced with a substituent such as Cy.g alkyl, OH, CO-(Ci4 alkyl),
etc. “Carbamate” refers to ~-OCONH, and “mono or di-substituted carbamate” refers to —
OCONHj, where either one (e.g., mono) or both (e.g., di) hydrogens are replaced with a
substituent such as C,.g alkyl, OH, CO-(C,.4 alkyl), etc. “Sulfonamide” refers to —SO;NH;
and “mono or di-substituted sulfonamide” refers to —SO,NH, wherein either one (e.g., mono)
or both (e.g., di) hydrogens are replaced with a substituent such as C,_g alkyl, OH, CO-(Cy4
alkyl), etc. “Alkylsulfonyl” refers to ~SO,-(alkyl). “Cyclic alkylsulfonyl” refers to -SO,-
(carbocycle). “Hetercyclic sulfonyl” refers to -SO,-(heterocycle). “Aryl sulfonyl” refers to -
SO,-(ary!). “Heteroaryl sulfonyl” refers to —SO,-(heteroaryl). “Alkylcarbonyl” refers to —
CO-(alkyl). “Cyclic alkylcarbonyl” refers to —CO-(cycloalkyl). “Heterocyclic alkylcarbonyl”
refers to -CO-(heterocycle). “Arylcarbonyl” refers to —CO-(aryl). “Heteroarylcarbonyl”
refers to —~CO-(heteroaryl). “Thiocarboxamido™ refers to -CSNH,. “Arylaminocarbonyl”
refers to —CO-NH-(aryl). “Heteroarylaminocarbonyl” refers to -CO-NH-(heteroaryl).
“Arylcarboxamido” refers to —CO-NH-(aryl). “Heteroarylcarboxamido” refers to -CO-NH-
(heteroaryl). “Arylureido” referst to ureido substituted by aryl. “Heteroarylureido” refers to

ureido substituted by heteroaryl. “Aryloxy” refers to —O-(aryl). “Heteroaryloxy” refers to —
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For conpounds of the invention in which a variable
appears nore than once, each variable can be a

wdaibéis@e@as noi ety sel ected fromthe Markush gr PADPUS2004/042321
defining the variable. For exanple where a structure

O e AL AR BRI BB S pepy s

to alkoﬂ" Ql%@t&uﬁé@rbyr}@w'r&ﬁr?lnt“AdyI%ﬁﬂcﬁ’ﬁEfeP@ﬂoeN}ﬁaﬁw eﬁk&ebafrylfmlﬁmo
roup defined for R It is furth

refers t@pEHe@ﬁm@dylg ha&lyq%,rénlahkml’ fréfﬁf&}P@ékYéﬁu‘tsﬁélt‘F%b)éhlfqrwl (OH).
“Ammocglpbgpgfgky*l 96&5 &l ﬁ{(@%&bstl‘?&g? B{é Qrgi%dcgrb'i)ngle d‘ﬂ}lmnn%)-( be &L

I men can rovi

substitu@@thinatdrbonlyalk A Sd':nglt@ amyba%smr&d byGasive ros él-yybstituted
various features of i nventjon whic

aminocpibepyk y' Algdsabomalkyly r%fﬁré e éklff/bsabswteér@aq&@flégrg‘gnyl
“Cycloagg?t%abﬁﬁﬁﬁlkgﬁ% ?ét%%lgﬁ? %EW%?% S@@%%l@;{mylw in any

_ e’ su lnatl groups’is
“Heterdclytleﬁlldightatbonyllahdyijdefeas m'aikylcsubsamtlttod: W r@og(rhowwy‘éﬂ)c h as

<Aty GeGrmbiamsnedkaorybrae sRaE e B YRR as

"Cyclo@ﬁﬁl%%%hﬁ@ﬁﬁlmoan@mzﬁf’éﬁ Akyl shbdRbl¥d by INHICDL RYytloalkyl).

zot hiazol e, benzooxazol'e, benzi m dazol e,
"Heteroczyol@alklymarhwb'l,amlmllnd’bteflftrs t(bféh}zlwbﬁitmzf@ﬁ by NE &£, hsterocycle).

. cridi . he t rm e 0 ded to

Arylcqrﬁgl?yﬁﬂgm%l%él g % é‘o 1uéecgl?%na Ft%ﬁg)

“Heter&@t&bBhy18m{roandy s &ﬂ:r%,al@l eﬁmlahbd/by mm @0t etktbarying
atons, at |east one of which is a heteroatom such as

‘ArYISIdfcy)gé\mln@dkxih u?fefsp%é%hﬁﬂbﬁ%mt%i byi B¢k (@anpl es of
QBRSPS
oBpE&dyxle’ rtﬁi@Qaanyylloalkpygraﬁ}m Shdring pye ioflits rmg)—)fammmgi atoyls, with

another @{gnggli nipr hﬁ;%grrolcgqaﬁl:ﬁgy ‘%%rp:lr% %g%lfyq.}g’g%gqr? od Leterocycle group
sharing; o%zq? g:lg iJOfmfﬁE %@H‘\k’ﬁﬁ'ﬂé (?tHJr c?@l%é&%ﬁérﬂ%eé&ggagl}tl g?cgﬁ)
lISﬁdahrarsé émmﬁgﬁw und B eambet ccycheédeﬂo fbmn abridgedobiaydlie,system

cycl jzed hydrocarhb nDno I
having gyt gt BIoRY P a%F'E&‘??y grogp 023%\71% g‘f}'ﬁ‘g} a R grow
conmsl@bﬁqﬁ r@gﬁ@ S” Féf’@rs @d’@h@@kg%ﬂd R, Qakdih§ ofediffdrént afomnsl @gether

0, ) I n some enbodi nents
form adwnamabwgmgmoeaty e@cheeacf@r heanepleroathglene ethyleres b, 9. So

or fr to 7.ri rming carbon atons. In some
methyl@%QdPWHW? e% REMEBile &gf ﬁ group has 0, 1 or 2 double
QInEdsi dRh@whe ftficat&X @lﬂ&ﬂcﬁﬁpo@ﬁd@p‘i@bﬁaﬁ kythe @bowgpform nlalatedi@eant

clopropyl, cyclobutyl, cyclopentyl, cycloh
to incll@;z}:q:ﬂ@g@mgﬁnca bé@pqu}g @ﬁ)ﬂ gro@pgs thp%/f:of,wé\%ntloomeers ycilastereomers,

racemic mixtures thereof, crystalline forms, non-crystalline forms, amorphous forms thereof
and solvates thereof.

The term “pharmaceutically acceptable salts” is meant to include salts of the active
compounds which are prepared with relatively nontoxic acids or bases, depending on the
particular substituents found on the compounds described herein. When compounds of the
present invention contain relatively acidic functionalities, base addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired
base, either neat or in a suitable inert solvent. Examples of pharmaceutically acceptable base

addition salts include sodium, potassium, calcium, ammonium, organic amino, or magnesium
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present application, cycloalkyl is also intended to
i ncl ude bridged cyclic hydrocarbons such as adamantyl
w@e@apeoeehd the |ike. Heterocycl es are non- ar OPEL/U82004/042321
carbocyclic rings (nmono or polycyclic) which include
, ne. . r ;
sl or {3 B R FpPLFhARRATE SUER AR il P EpIRTURRT Pbanl
functiohgitieliraeal addition, safts van besdbtainskecomactiag gint neveabiors f Sllltﬂﬂ

compo S S e i SEE P 4 e en
solventuE%':}ﬁME?&IeﬁlarthceﬁQ%l AUT@EE@ adaﬁbﬁ ENGYAIEG GO Ririved
0, or 2 double bonds or triple bonds. Ring-formng

from moegabwraca:tsdﬂcs hadchletier lpairdremea nitet.serbosis phospheric, partially
de substltu

neutra G, P BEGHGRT% “ rve  B De P Rb g Wroibit, o

phosphb®ub aeiMEl hRf the AiR¥ ] as Wk £sahy sh1Qtdet aaheswt | relafiadlp hohtbkio ,orgamc
t hi onor phol i no, azetldln I yrrolldlnyl plpera2|n¥
acids llbq: p@ttlpdprnmonwpyspbw&rlc,dmjg‘(lg,nl@a ORIk P§ APz tq_jﬁwp@p,lchywberlc umaric,
I t r 0
mandelb ghtthaf) air%eeh%e; > oﬁ)‘ﬂlc E ?gs:ﬁﬁgrg @ %e{cégaggﬁ% I%réés}ﬁyﬂt Elél‘f‘omc, and the
like. Al’s]b incd@Rd afedaltoef Hfﬂmofdcﬁﬁ stich Mrgﬁxaﬂemnﬁ Inlee filce; amcbgalts o€ ofganic
O (N oxi des) ‘and such oxide re intended to be
acids like sluggregiofrigalagtunpac g@é@@dotisﬂ Pke Geraimspecificgamppns of the

present 1“}%{131?3 gl%yngon&% both bﬁﬁ@ﬁﬁd 551(29 51'11?0%1%&8&%@ hies all&»b €he compounds

es are also Inten e I ncluded within
to be céﬂvertsatop@emﬁerﬂohg qraeRlendtlition\selts. i loists M saisabbessailts ategfdund in

f t | b
Remingpilly Eltdcet @ Qe giedr Wb VAP YR SRRy ER e Po-
1985, pc‘lf@% WAHIEPLS oy PUEIm A ude st SeREL b6 @01937) each of which is

Monosubstituted heteroaryl refers to a het er oaryl
incorpayrtod petravhyng fomecesnbis entingent . Pol ysubst i tuted

Eﬁ’ﬁ%ﬁ&{]téﬂ%%ﬁﬁb% gé{gggu%téiggﬁg @r %)l Lgseq m\r/](%tl)%n%am rEgenerated by
contact¥RBS YRS Mthlétlﬁge sy&idaldiyblaliey the paRacyhgiundéi eresohgendional

cycl oal kyl group having one substituent
mannePdlhy patsst fomt@dhq;mmpﬂwff%Frorflathﬁ; a@rwSé)ﬂt frmsrig cergpin

cl oal kyI [ t
o GRS DAl R Sp BB R 1 8 bt
to the P f&@ayof tﬁe h@l\ﬂp@@’lddbﬁﬂﬁ phgiosésueithe pfesdny snMestion.ut ed
het erocycle refers to hetergéﬁile havi.ng 2 or

SO 0B ST he SRS EYBe ProaeH Eyenliph gossess chiral or
asymm%H'Fc da bl eep&ﬁs gcg)tlii:gleceﬁ{ey 09H@&b@§borﬁfs}’!h@|rJ§éé¥na9§so&i9§ereomers

er oar hete oaryl al kyl groups, carbocycle
geome(rivyisdmers laydl )ndgsnd:mqb opacud isoeteey ave whi lintendpd do pe enfompassed within

the scope of the present invention.

Some of the compounds of formula I or II can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are intended to be encompassed within the scope of the present
invention. Certain compounds of the present invention may exist in multiple crystalline or
amorphous forms. In general, all physical forms are substantially equivalent for the uses
contemplated by the present invention and are intended to be within the scope of the present
invention.

In addition to salt forms, the present invention provides compounds that may be in a

prodrug form. Prodrugs of the compounds described herein are those compounds that readily
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i nvention can be selected fromthe group consisting of
hal ogen, al kyl, al koxy, nonohal oal koxy, di hal oal koxy,
wo nodsabeas koxy, thioal kyl and nonohal oal kyl,  PCT/US2004/042321

di hal oal kyl , trihaloalkyl nitro, am no, carboxyl

esterified carbox oca xan1 n
ondere R SRS A B L RS BT BP0
present B8y eREbE CA ®HtiSra0) ﬁrBGrt@E @é&pb&&ﬂﬁbﬁéd t@gh@éompounds of the present

trifluoronethyl al k hal o, trifl uoronethoxy,
mvennqm memﬁﬁ @wlochemlcabmetﬁegm exgivapnyiRBRENt. bar example,
prodrugg clz(m %f)éiél)r\ﬁl% %Orﬁlé?tl (E?(ptl%é <0 é?%n%s r?g 1 rﬁ??éeﬂmno&tgﬂ' Witen! plgbed Ina
transdeﬁﬂil@ﬁtﬂh}tbser@lp withlkoxydaehgmel or chimizh) reafend, Prodrugs can be

sul phon-am do, .carbanmoyl C1.5 alkyl, N(C 1.5
pr epareélbzym%w%%yvor@i g@uaﬁ Rippent i the CPmpaP |15 Suig Warbpt the

L

modifiehpfh e Bt e Y RRAN dikene oAt 2, 2 ke o pounds.
Prodrugpf:lhtludé canpiunds whatedt hydrentl, amipaysulthpdys or otitbex yli geups are

stated, a fluo chlorjne, bro

bondeddp iy 44 (4t B SIS AR RGP P form a free
hydrox%fln Ghide sranabal &%ak%'xyﬁ%&@uﬁ’ %sﬁ@@iv@@' R)AmplE®bf p’mamgk énclude,

t ef m hal oal , suc hal o( C] - C 4) al kyl,
but are nne‘ahmlttd)tq, acdtateldo tmatﬁ an@b@ﬂggth)drcrlvauves of alcohol and amme

tr.if.luoroeth chl rob
funcriofirding i fieg S RUNp s PR i Elebiregts 2hE RRRSEREes
discuss@@ irAT SHfght i anB o/ iR, SRrb&lr@éEtasNtﬁ/lehDalerb sssteiied Vol. 14 of the
structures such as prlnarzlalkyl gr oups, _secondary
&

A.C.S. Syrppsigmcinpiss.awnd 1 Bare e yDlIGayTiersiin drag Deriggecdy .Eé‘mﬁgd B.
Roche ?rx?r?coag %lpmé&@%lﬁcoa}l%ésoc 81?‘?‘161%1@‘9@@21{6[‘] tSPge}?S %o%fr}gg wénch are
herebyﬁErii(Bbr}ailrktyJi bfg ﬁﬁbhf&ntém@h@ eifiirety, C| -6, C1.5, C, or CL 3.

r{%;mn&uﬁg%gﬁwael 151%(21‘5{038;;}%?' S ugydrgr o%ld altesbti?{:vpf can be

“pard ¥
e O ES S B e 081 S
of numsious pbssitds syoidteirnuteg f or exanple from2 to 12,
referably from2 to

grlh?dﬁ?%@ﬂ%/ gor ¢parigg lggwpu%g zlt}I](eyWy?mﬁ)PoC&B Ca{’fd cb]t in suitable

solven@gw}gch (A 6o rebdityPseldeted By ol of GRilBin th @ﬁ'@'f@ﬁgaﬂfc Fhtrsyl Suitable
d al kynyl groups incl'ude vinyl, 2-propenyl, crotyl,

solvemz c@openteppdntially (mg@iléﬁy‘wy‘[h tile4stpgmgamaé¢fwls (reactants)
mterm%d %tﬁ% ﬂﬁr&thécgl enﬁ'lg tﬁmg a}/ur ?Vhlcﬁr}ge gea%[18r?sy Qléél carried out, e.g.,

0ogs an

‘temperMuddskyhiclp Earfayib@ oy the Solﬁéﬁtmfrde@mg&érﬁperhmram thé kylvent's boiling

group substituted by an_aryl group. An exanp

temperatugd. o} RYEN gagtion ¢ seqarad OuAisy P JebYRpE OF & PiRgre.of mgre than one
solvenf ld(e re%im@ bR Yk BEHH%ILHI H:'éc,etfjonbéfep, suitable solvents for a particular reaction

step can be selected.

Preparation of compounds of the invention can involve the protection and
deprotection of various chemical groups. The need for protection and deprotection, and the
selection of appropriate protecting groups can be readily determined by one skilled in the art.
The chemistry of protecting groups can be found, for example, in T.W. Greene and P.G.M.
Wuts, Protective Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc., New York

(1999), which is incorporated herein by reference in its entirety.
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aryl. Arylalkynyl refers to an al kynyl group
substituted by an aryl group. Heteroarylal kyl is neant

wo eoos@b@est o an al kyl group substituted by het PeDas3004/042321
Het er oaryl al kenyl refers to an akenyl group

Rgeions P iy PopTut Ry b By SRR AL For

examplEBir68 Q¢ YsrthRabk ¥in B mbeit@edBy @bdc@r@bd@){)[c m&anIEaRh at Auclear
refer to an al kyl groq substituted by a heterocycle.

magnet@r@smnwpapqzcgﬁlcow Qr a@kylfra@ﬂdwy?cq%CWamec{rephotometry

(e.g., Ur\)ew%fble)&r%ﬂasl?eéé@trpg{{eﬂg rslilﬂﬁ%trgl{n%gggp% E‘%é‘c“?é gllg:%}ﬁ&cf'f%lrmance

liquid (ﬁlﬁ@fﬁit@itﬁpib/}} OHHIGD)Wr thmya}}e@phmmalmmﬂmyl and the like.
The terns al k al kyl.am no ang al Ith|

roo. .
%Y%&F)k%fxw dawéstugfée cydlohgyanens qsaﬁ% g%ﬁ‘%f‘élze%amg the
protocd]?cfie%grllge(a fl @é ﬂ‘ﬁon%o%H%o%hﬁﬁ?lQ qu L B epRERbNERTition of
eCU Via an oxygen atom an amno group, or
aryIMgX atAfX(Bubt on, 4-|cg<slplwcanqcb¢r3c 1-Thaktehatively, cempsursisei fermula 1-

al kox nd t hi oal rlse al k
2 can bR it TRHBENSR L SRSl 8*%%81035%1”86” JrBSelF 13 with
arylM gf)é'I '?\Qk'/@tﬂﬁ'dr h¥terddV1ENithHint RbhMetiyhspdridi@ntolowbd B} c6@Rrting the
used in the many carbon rings of the present
ketal iny M ¢mt koang ughg aadg enadiedsi fhhlainiaguecs salgtipe
non-aronmati c heter ocycéérfénq%qg or benzyl group
i nclude, for exanple, al ogen (-Br, -d, -1 and
-F) -QQaliphatic, substituted aliphatic, benzyl,
substi tyteq benzymghenylHOS i tuted phenyl,
ar ome®@H °bsfrrured>aro Poup), -CN, -NC2,
-COOH, -NH2, - NHeafXfvat i cAgr oo, substitut ed
allphatlcn1benzyl, substi tut edibenzyl, phenyl,
substituted phenyl, aromatic or substituted aronmatic
group), -N(allphatlc roup, substituéed allphatlc

benzyl uté@' zyl, piH EF
pheny o]y ﬁgmﬁtltutf’ JTgid ¢ group”,
CIxXaI|phat c gr sueptituted al rphatic, benzyl,

substi t ut ed3benz ?umwﬁenyl subst i-fut ed phenyl,

aromati c or substituted aromatic group), CONH2

-CCNHQ?Ilphatlc substituted aliphatic group, benzyl,

substi zyl, phenyl, substituted phenyl,

aronmat p ubstituted aromatic group)), -SH,

-S(aliphatic, substituted aliphatic, benzyl,

substit ut ed-benzyl, phenyl, substituted phenyl,

_ ' ' wing the

| Ry R T AR R BT 23 G5 et llowig

procedtuies ghovae inz§dhieme@r Gup invernmeedomat-4ds spboespedcian tedagneriave a

dehydrgtrllnggJl Lée?lp ?Jc as t r1onylf cﬁforldg p?gdl%le Ifapo%&eldcby reduction of the resulting

olefin by hydrogenation using a catalyst such as Pd-C or PtO,. Conversion of the ketal in 2-2

by treatment with an acid provides the ketones of formula 2-3.
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group as a substituent. A substituted al kyl or
al i phatic group can al so have a non-aronatic
woetsnemge! i ¢ ring, benzyl, substituted benzyl PCT/US2004/042321
aromatic or substituted aromatic group as .a
substituent. A subst [ tg{:%gng%n aromati c heterocyclic
ring can al so have = H or =N(al i phati c,
aromatic or substituted aronatic group) as a
substi t uent A substituted aliphatic, substituted

ar omitQ @ | t90@gPyridine ar o ejner%@el P©2ri ng
or su ﬁbenzyl gr oup rer,ﬁgaHBne
subst ™Mt ue OFor bival ent noi et| uch as®X and Y

t he term!?ém de bond" refers to = NHCO: the term
"t hi am de bond" refers to - NHCS—; the term

"sul f onam eb ef ech}co ; the term "ketone"
ref erss mj I‘ Pefers to -
C(=N-OH) - the term"urea efers to - NHCONH .

"Cyclic aZRoxy" refers to - OZ&ycloal kyl).

" Het er.ocycl i X

.Azk%%)t(lygl&k%rﬁpoq}n .g r%’fopgﬁfa%? f:e; ebsaygfhteél?g% %(%)Scheme 3.
Reducticayoflke@ak B Bxyshdy bedutial age]tts@clﬁdsl@yﬂruﬁub@bhydﬂded)rdnylces the

o cl oal kyl) "Heteroc cI| al koxy ahn%/ Efe 111?
alCOhOlaﬁi 1‘§U§§P‘i“teuﬂle€60 ppesyl %{%%FTSW@I Y ethanesu onyl chloride.

GehidPitol 1
Drsplaceﬁleﬁy {)ith ARk Q/C |%€J1H%kaslf&&%@g§y%?§§ 'dp?gfag?lg t é@a)aéo eytrrazo e or
1etrazoheqb®t1d¢strhe thtdaynedia® 2-2ywdiidalskephyerted He tempeyrsls iof faxfnld 2-3 by
thi oal kyl " refer ﬁjg al kyl substituted by -

treatmegt WBAEPGIAWERTS Hilpno- or di-substituted ani no”

refers to - NH2 wher Sichemiether one (e.g., nono) or
both (e.g., di) hydrogens are repI aced with a

substi t nt such as Cl1- 8al kyl CO (C1.4 al kyl),

gf 04 _ORBH¥TEUpst | Abg oal NgBO:Glefers to
shbstituted by m)'ﬁo di bsNE§3%%@|2am no.

"Esterified carboxyl " refers oCOO—Ivvh re the

hydrdgen atomis repl aced by3 substituent such as G _
al kyl', carbocycl e, heterocycle aryI or heteroaryl

" Car boyxam (@ refﬁ&é’r&cyt:l@ - nQCW!ZO
MFFSO:BU dd —earboxantdar
ei t her oneCZe g. NaRghH) or bo (@ , d|) hydro As
are repsaced with a substituents. §uch as Cl.8 al kB,

OH, CO(CMaIkyI) etc. "Carbamate” refers to -

OCONH2 ﬁrngu sHIRRA pPazdl, 1ritSlel fibdoRtortaibasat e” refers
to - H2 where either one (e.g., nono) or both

(e.qg., d|) hydr ogens are repl aced with a substituent

uc??uc 1onC%f gsllflysk %ueg_!br% t@g ab M yihéftitO?lE&Of formula 1-2 or 2-3 can
be acc&hplﬁis\hb@bﬂaftlﬂgﬁlibrﬁ tihef Lo i teherie i aeé 4dsort2e2 usﬁ@ﬁhhwheds&ieﬂcrlbed
ei t her one se g., [ono).
in Schemes 4-8. When the aromatic ring in 1-4 or 2-2 bears a cyano group, the ketal 4-1 is

subjected to a hydrolysis using a base such as sodium or potassium hydroxide to give the

carboxylic acid 4-2. Coupling of 4-2 with an amine using a coupling agent such as BOP

provides the amide 4-3. Treatment of 4-3 with an acid such as HCl affords the ketones of

formula 4-4.
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or both (e.g., di) hydrogens are replaced with a
substituent such as . alkyl, OH CO(C Malkyl), etc.

woO 2bdsibeds f onyl " refers to - SO2-(al kyl). " CycPCT/US2004/042321
al kyl sul fonyl" refers to -SCE (carbocycl e).

"Hetercyclic sul fonyl" to - SO2- (het erocycl e) .
"Aryl squonyI " refers (aryI). "Het er oaryl
squonyI refers to - SO2 (heteroaryl)

Ic refers to - ng( ! " (a/,\ﬁMRg/BOP
aI ky ﬁ to - Q ). -
hbfe,r 8 al kyl car BonMDZCﬂe‘f S

CO(heterocycI e). "Aryl carbonyl” refers to -
CO(aryI) Heteroaryl carbonyl " féfers to -
CO(heteroaryI) "Thi ocar boxam do" refers to - CSNH2.
"Aryl am nocarbonyl refers to - CONH-(aryI)

" Het er oaRy| £ n rborn@rerZOrefers to -R?
gg%ﬁgs&n iy oarbaan et &1 )50 -

teroaryl car boxam do" "refers to -
CO NH (heteroaryl) "Aryl ureido" ref e);_st to ureido
subst it ut &d by aryl. "Heteroarylureido"” refers to
W Kdrte §#blﬁ§£t1|ctrhhtgfiﬂ tl’(%ykektﬂthﬂéﬁﬁ:rd)/dte 1-4A5YD-D ¥¥ars b BhledeSsutl as
- O (aryl). "Heteroaryl ox refers to -O (heteroaryl).
bromo boglpthi bijde qaatbertiansiormagddeysubsiiutent wirgithy progedures described

in Schelrlqgtege e[ggﬁ{/n%lllta&fﬁgi( ¥\;Iith.rbu&& rll?hl\&l% fgfh{y‘%((y b)im? f(sntchﬁlgt\xﬁﬂl aglyelectrophrle

such as diief BaREd, Ml RAY A0 ketbed, Qh&rdfbrmat&ll'drr(chﬁioﬁﬁte@If(}&lu)es the R-substituted
droxyl al kyl" refers to al kyl substitute

ketal 512%%@ Foyriig of Savib e dPEwiR A RyPEOT (B sarrlooréremafﬂ) or

) e {
couphn%ml'gfﬁ)icg}f% o4 t Q:%ﬁ‘?)p ggﬁe{r%te% P‘Eé;ﬁl %}ﬁtg%e?i:n ulA?z( df)@ig €0 with
butyl llﬂﬁmﬁ-fokbdswﬂ:l b)sqr.ltmthxhgt\z\eﬂh a0 mafehnrtgelatmg 5-1 with 1PngCl

"Al kyl bonl f t ted by
followeg oo MR AT o e BTy et sieliaf o
NI(CH;:%(BMH(@ iyl qtﬁﬁs@phenﬁﬁi&s%ﬁ&b%éf%|p)r®v1des the Alr -substituted

terocycl oal kyl carbonyl al kyl " "refers to al ky
ketal 1rﬂ;¢rbgd1atm5-éth¢ytmem:Qf @ﬁe{néﬁoétyflrtb)an acid affords their corresponding
_ onyl am noal kyl " refers to al kyl substituted
ketone%€-‘3_a¥1ﬁ$%0(a| kyl). "Cycl oal kyl car bonyl ani noal kyl "
refers to al kyl substi$Scheadeldy - NH-CO(cycI oal kyl ).
"Het er ocycl oal kyl car bonyl am noal kyl " refers to al kyl
substituted by - NH CO(het erocycl e).

bonyl am noal kyl" reR to_al bstit
b&@@ BULUpIgroPhiSg gq. WS@( Kl Rwﬁ®:o
aI kyl substituted CO ( het er oar yl )=

Ayl suI f onyl am noal kyI reigers to al kyl substit uated
by - NH-Sq 2-(aryl). 'Heteroayl sul fonyl am noal kyl "
re’F'eﬁfs to al kyl substituted by - NH Sg 2-(heteroaryl).

"Spirocycle" refers to a cycloal kyl group sharing one

of it Arﬁﬁ%f/o‘fﬁf% atons with

ArX/Bqu/ZnCIzlPdClz(PPh3)

or
ArX/iPngCl/Ni(CH3COCH(OH)
CHs)s-
brs(dlphenyiphosphrno)ethane

2
HCI/H,0 R
Ar- ArJ<:>< j —> Ar-Ar 0

5-5
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anot her cycl oal kyl or heterocyclyl group.

"Spi roheterocycle" refers to a heterocycle group
wahasiongedne of its ring-formng atons with anPChVEs2004/042321

cycloalkyl or heterocyclyl group. The phrase

ti R4 d to. f
rtsEaas: BeTs o LBV T REor heoaeea o rare BPSGR dspicgstin
Schem&b. mdueu@n@mw@rsmn JF SDELRL BAbRINaGHEl st aRe fe@mmahg BEroicOALx
consisting of N, Oand S" refers to when R3 and R4,

ester 6-1dstatipteg with ArXAXFBxt]) asings patleshen atalysbiichas §d(Phheh o give
v v S ABTRSE Yo AR UL FELBULRASy amen

with annRtidhycraeHEH. Unl ess ot herwi se indicated, the
conmpounds provided int above formula are neant to
i ncl ude pharnaceuti cal | Qﬂﬁggbsable sal ts, prodrugs
t hereof, enantiomers, diastereonmers, racen c m xtures
thereof, crystalli ecfor non-crystalline forns,
anDrphous forms th reqﬁfénd ol vat es thereof The term

"phammaceut hcal |y cept salts
i nﬁlAﬂ i V\h%hr’ e X
pr epar ed I €lpRt], Bty KRR NS S aC| dso or bases, ©

dependigng on the particul ar substituents feeund on the
conpounds descri bed herein. When conpounds of the
present=Bhatenti on contain relatively acidic
functionalities, base addition salts can be obtained
by contacting the neutral formof such conpounds with

a skgéﬂ&%ﬁﬂw anouh@§::; ﬁémeﬂ base H@| r neat
ol O

pharnaceutlcally acc e base addltlon sarts

i ncl ude sodi um pot®ssi um cal cium amors-am organic

anlno or magnesi unsal or 3nfin%gar éabt; N%en

cBApLiiRdY espuR R&enEs ehormRdit Pofr3doAcali e raidWel v
introdu@@&ﬁ 6¢d %‘%ﬁﬂu@ﬁ'@ét kitd RPosiRG ch AL Wik O cAPbL Kc6@PliRA using the

talned by contacting the neutral formof such
sequencmmﬁbUﬂUm Seheie &. Sehfmait ehthizneteuhd voth hutd ldkeiginy @ﬂowed by
eat or in a

TN R T T

alcohoS AL Brehiednd 6?712h91$t€b1§’c9r lithReh folRMet B9 q@aiihingthi dﬁlohl7KEw1th an
hydrochl oric, hydrobrom c, nitric, carbonic,

electrOplh&Bq@lhb ap @lkyb@ahdpaalwyded@mm chderoftimasHvcpEbonate oduces the
L} Lf
ketal 7§¢Jw1tﬁ ghsuggétéérgc' %\S % abjotéft?)h &ﬁetﬂﬁé& a};’éft%}ﬁl@{f rtl?iﬁﬂél?7 -3 can

be queﬁ@hleﬂ svidedihy gdoffidecandrte adsuviah yntevoredene s conplad mtha@n}ﬁ@( =Br, 1)
i ke acetic, propionjc, isobutyri

using Araiadhe costistomieas SEPPE . b i kAL TGS HTAD AT TeSidue at the
5 posHFcht hi a%olebﬁ RNE3 HH ORY dre t}féngghﬁér&wté ARECoresfdntifhg ketones

ari c, anesu oni c,
of formula 7-5 and 7-7 by treatment with an acid such as HCI.




like. Also included are salts of am no acids such as

arginate and the |like, and salts of organic acids |ike
w@hkesws@as c or gal actunoric acids and the |i kePCOEs20@iI/N2321

speci fic conmpounds of the present i nventi on may

contain both basic andg éﬁé & functionalities that

al l ow the conpounds to be converted into either base

or acid addition salts. Lists of suitable salts are

ound in Re(i gton Phar macedtjigal Spiences, 1

i d.y N @ hi" nBZLtéF— w 1%5} L‘E.
418 and Jo of ﬂhﬁynac N ca m

741977), eaely of which is incorporaped hereln by
reference inits entirety. The neutral forns of the
conmpounds of the present invention may be regenerated

by contacting the saIt Mﬁth a base or acid and

o I athng—t hEleotendit n cUﬁt/e 'r*o
[:fz {!l" TEWTWW—Tornﬂof u nd di ff O

3 |6ﬁs salt forns |nNcer at’'n ohy3|cal proﬁbrtles
such7as solubility in polar g vents, but othervi-%e
the salts are equivalent to the parent formof the
conpowAd,fex (X=Be pur poses of the present invention. As
not ed pabR@h;)30me of the conpounds of the present

i nveMti on possess chiral or asymmetric carbon atons

Ar (opt&eal centerg! Qr doupbe bonds; the racenates,

\[*[[I & annd i ndi vi dual
ﬁ..-- are /|n ded”to be enconpassed

lufscope of the resent invention. Sonme of the

compauhds of forrmula | of’1l can exist in unsolvated
£
RNt e g I R S

introdut Qo EPubati tReintf0 FHER - prikiaT ¢n thetlemﬁﬁdcalmmc@npmaasmg the
within the scope of the present invention.

saencomtitis Sshemnd. biséan e Ry tes FrAle 811 followed
s o el RIS YL 0 A ARIBARE 06y LA SETITA,
tnmethtyh,elyU§xe6p asing ¥R Raliddatinn dfl8e3 ﬁrlb&edtbwqmvmhmg)mthnd are

tended to scope of the
clectrophy e gl hatidiap e Bl o185 {SOCEHRE C'Plﬂéo%%%%%ﬂt carbonate
provid#srtt{@ BIA.Of, éHft@é’d tﬂ%%ol%%ﬂ%{m% § h@tatiRtt Ye8-4 Rvifh dir R $@h as
orm rugs of the conpounds described herein are

HClwﬁmms@ekdmpauﬁdennMaﬂfieadlIyundergo chem cal changes

under physi ol ogi cal conditions to provide the

conpounds of the present invention. Additionally,

prodrugs can be conveSchdmed t he conpounds of the

pr esent
s O~ BULLTHF  Me.Sic g HO 0—. TBAF
[p-swes + o< _XJ T )
N o) 78 °C N7 0
8-1 1-3 8-2

a. BuLi, THF

g HO g HO 0 HCI R s HO
ﬁ;>—A<::><t1 _ (2eq) 1I;>_4<::>&;) 7E;QPA<::>:O
8-4

b. Electrophile
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i nvention by chem cal or biochem cal nethods in an
ex-vivo environnment. For exanple, prodrugs can be

wa kb@atogosednverted to the conpounds of the presPar/us2004/042321
i nventi on when placed in a transdernmal patch reservoir

ith. a sujtable enzyne.or chem cal , reagent,. Prodru

vty S spmsR S BRI ot PERAPESY a0 e il Eekhemes
6-17. ColpipEo fGUAPSHARHS aéifl of Bithuda MA@ Yvith@torhercimgiavhitailé pyigolidine

are cleaved, either in routine mani pulation or in  _ °
derivatiye pbformpla hrd usmeearrouprgrasntisich ps BEH UG ¥eS el to dee amide 9-3.

co und rei drox ' -
oo GETRRLFR SPAEL R EBRAone DTL0 SR YN el e o
or by hadlBbéatibe usdg b aRaditieatalydnpeuliee die, pyedotidine snttonddiates af

free hydroxyl, am no, sul fhydryl, or carboxyl group
formulg @dpect i vel y. Exanpl es of prodrugs include, but are

not limted to, acetatgchépermnte and benzoate

derivatives of alcohol and am ne functional groups in

t he compounds of the invention. Preparation and use of

prodvugs is discussed in T. Higuchi and V. Stel a,
"Prdldrygs as Ne vaﬁpﬁp&gg%}&g, " Vol . Dleg(/‘t‘\rke
A€, SX Syfposi um Sekies, and in BiorelEthsiQl e Cafri ér s
in Drug Design, edg. Edward B. Roche, Anmerican

Phar mateuti cal Assoti ation and Per ganon Pres$;3 1987,
bot h of which a=goki®hetns i ncorporated by reference in
their entirety. Conpounds of the invention, including
salts, hydrates, and solvates thereof, can be prepared
usi ng known organi ¢ syynthesis techni ques and can be
syt Reldi2&@ accordingto any of numerous possible

synthetic FBUHQ$F<EEE r&actf4ons for preparing

conmpounds of the i ntion can be carried out in
sui tabl e solvents whyjgh can be readily sel ected by one
of skill in the art of organic synthesis. Suitable

doh mént-2-neetiny | perralidiet dantvaBydsyof formruat-8\een We prepated using the

starti. . rial neact a t [ I j .
sqen’ BE RS S BEREYE AABRBLPARC oM ELIREL s Blocctin
at the 1BURXGRST ir@sh-PUYdroRy-Q-protifdmethat esta@si Ovhitiedestarin 1642ge reduced

romthe solvent's freezing tenperature to t

2 he .
to an alsohal@nd the 1seiliingalcokahperonrered o igsxjais Paastlatng ipdf-Jean be
. carried t o - AU R TNO + han
oo 3Bl QIR RN R B PhnCRE R
interm&di&p 10 Stk satjt@ed vl vdaprtedtion wingantacaiduah as E&d 1o mmoe élpe Boc
n be sel ected. Preparation of. conpou

and thqcﬁlgg 8rques: following enuphng g thﬁ Feuling ngﬂ@% vsit[h }1 Ige?rboxylic acid of

formula 9-1 using a coupling agent such as EDC, conversion of the hydroxyl to a mesylate is
followed by displacement with sodium azide. The resulting azido group is then reduced to an

amine by hydrogenation to give the pyrrolidine intermediates of formula 10-8.
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deprotection of various chem cal groups. The need for
protection and deprotection, and the selection of

wappsopiceat e protecting groups can be readily PCT/US2004/042321
determ ned by one skilled in the art. The chem stry of
protecting groups can bg.foupdo for exanple, in T.W
Greene and PP.G M Wits, E’rotective G oups in Organic
Synthesis, 3rd. Ed., Wley & Sons, Inc., New York

HO 999), whBob,ds incos ated herein by refergyee in
\@QHQ{QH I eEtyN RBHECT ons%ega@ni tyonsxd /aeeor di ng}@—soc
Ay Sui t-abte—rethoet- known~+/n t he art—For—exanpl e~

praguct fpTBSEIIDMFcan be nmoaid or ed2)pyrsSPEENr oscopi c/

Me@eans, suclmidezolaucl ear ridget | c resChalice spectr asoopy
(ge.9., Hor ' © infrared mgectroscopy, 10-3
spectrophotonetry (e.g., UV-visible), or nass

spectragepry, or by chromatograp)ly such as higt
LIRS0 rrancé@mg dcvcmami@@ﬁ@phmm@mqr { Hg#h? Akl
——chromet ogr a V- ER artety of %, 4- hgubstituted o

cycl ohexanonezderivatives can be syrthesized ughthgYihes-1
prot ocol s @es™& bed in Schenes 1.10-6:0'\4‘°pounds of formula
1-2 can be prepared by addition of aryl MgJX or Ar X/ BuLi
to 1, 4-cycl ohexanedi one 1-1. Alterpatively, conpounds

hoof fofmui a 1-1)2"SE'dﬁV'B%H45’29BaL§§yJ\t rgat mer, /@t-c

" 2evel dhexanedione mr=et hyl enéKet & 2 3—with—=
A MgX, Ar XI BOENs MY Er oar yTt

[ithium
tettamethyl pi peridine foll owed byecomverting the ketal
4 tc

. e . . .
in I- 0 a ketone using an acid such as HCO in

aqueous sol ution. Schenme 1 aryl MgX HO =0 = O or
HoNAr X/ BulLi " 1-1 1-2 aryl MgX HCI / H20O O or Ar X/ BuLi or
ArfH ~%-3 1-4 HO A

-

Me o8

4-Aminopyrrolidine derivativess of formula 11-6 can be prepared according to
Scheme 11. Alkylation of the intermediate 10-2 with an alkyl halide (RX) using LHMDS
provides the R-substituted intermediate 11-1. Following reduction of the ester to an alcohol
using diisobutylaluminun hydride (DIBAL), the alcohol is converted to a tosylate and the
resulting tosylate is reduced using LiEt;BH to give 11-2. Intermediate 11-2 is then converted

to compounds of formula 11-6 in a manner similar to that described in Scheme 10.



1-2 4- Aryl cycl ohexanone derivatives of fornula 2-3 can
be synt hesi zed foll ow ng the procedures shown in
weehsnmeosds The intermediate 1-4 is subjected t PCHUS2004/042321
treatment with a dehydrating agent such as thionyl
chloride/pyridine fol | ogef-e {£duction of the
resulting olefin by hydrogenation using a catal yst
such as Pd-C or PtC . Conversion of the ketal in 2-2
B eatment with an aci™Bgoovjdes the ketones of
Wasae& Scihyeng gx Pd- C or BAE / GDIBALQNHF ' O
H2/"M0H 1-4-2-1/-\P» 1 HC O0J - 2=2-—2-3 >
Al ter: ively, conpounds of fgrrmd@ 2- 3)paBCheE;N / CH,LCly
sylnes| zed according to Schenme 3. Reduntiepy@HofTHRet one
1-3 u¥fAg a reduci ng agent slch 45° sodi um bor ohydri de
produces the al cohol 3-1 which is converted to a
sylate 3-2 by treating with net hanesulfcﬁ]yy
| de. Di spl atenent of% | ate 31O Wi ch
hetler Ce steh—as—pyrazol N‘ﬁ 'ol—,—t—rr‘mr'é or
Ie provi des the inter i at e 2- Zoupling AgEns
%d to conpounds of foFR A 2-3 by treat nment
wit H1&@ acid such as HO . Schdif® 3 O=Q( 0 NaBH<<T. HFHO
- " C \-/ cr NBt3/CH2C 2 1-3 3-1 on -/ VO

heterﬁycl e / ,\EC\—}CIpyr/EIaC&ll NBII\/ESOSj\< XJ AT

HO
BY )y .
\Q X"z NT S x gy He/PdC
Towe 2) NaN; / DMF/60 °C Ve

11-4 R 115

B

0]

«,Q)J\X/Y\Z _
Me

R

H,N,

11-6
4-Aminopyrrolidine derivatives of formula 12-5 can be synthesized using the method
shown in Scheme 12. The intermediate 10-2 is reduced to an alcohol using a reducing agent
such as DIBAL and the resulting alcohol is alkylated with an alkyl halide (RX) using sodium
hydride to give intermediate 12-1. Using procedures similar to those described in Scheme 10,

compounds of formula 12-5 are obtained from the intermediate 12-1.
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/v _A )=0-/ ONaHDW \ / Q \ / 3-2 2-2 2-3
Ar=substituted pyrazole, imdazole, triazole or

wo etosag@be | ntroduction of a substituent on thBCT/US2004/042321
aromatic ring in ketones of fornmula 1-2 or 2-3 can be
acconpl i shed starting f ketal internediate 1-4
or 2-2 using the net hodgs&ggeréégﬁlzbed in Schenes 4-8.
When the aromatic ring in 1-4 or 2-2 bears a cyano

TBEOOUP, the ketal 4-1 is stggected to a hydrolysis
us?@hﬁ_@ée SyplaRS TRP um%@};@&i UMy Glicixelee t 0
gi ve-t he car ' ok 4- 2. pl'ing of 4=2-wth—=<an

am nezusi ng a poplRXg agent such as BOP provi des the

anigg” 493. Treatment of 4-3 wRdS an acid such as HC

af f or dg.4 he ketones of fornmula 4-%¥'Scheme 4 L NaOH R V

D HNRIR2ZBOP NC-AL - / V HRCAL A J 4-1 4-2 R>>0<0

HCI/H 2 R>0=0 RIR2NOC- ArA L 0o " - A' 4-3 4 4

e i

t he aromace %119 9-n t | nyer had1BvikcHLcl
or [2- N-bleHes a_haJ_i_de_su.chmm oda T he k .
halTde can be transfornmed to a sybstituten |

pr oce%ur es des&PHEPYER' schene 5./ Treat rren%) %@3@&&&)6%
Wi t Rg [ithiumfoll owed by Rfuengli ng with an

el ectrophil e such as al kyl halide, al dehyde, ketone,
chl orof oxmat e, or carbonate provides tI&e R-substituted
ket al 5-%. Suzuki coupling of HaNJ withija bgoronic acid
Ar B Sr'=ar y| Hpt PeEQtbar yi ) ﬁjﬁw&pki’ ' of 5-1

W t b—4r ZnCa  whi ch—ean—be—gemerated—-h situ by treating
ArX (X=Br, 1) with butyl Iithiumfol Rowed by quenching
with zin¢ chloride or treating 5-1 _w/'thyg.PrMgC
foII%QIed?%)E/ coupling with ArX (X-BRC 1) Th the

AL £HeRperefidiae dadidiwesd oSoehulad3-7 can be generated according to

Scheme 13. The intermediate 10-2 is reduced to an alcohol using a reducing agent such as
DIBAL and the resulting alcohol is oxidized to an aldehyde using a oxidizing agent such as
Swern oxidation. Addition of a Grignard reagent RMgX to the aldehyde 13-1 is followed by
alkylation of the resulting alcohol with an alkyl halide (RX) using sodium hydride. After
removal of the Boc and TBS protecting groups in 13-2 or 13-3 using an acid such as HCI, the
resulting amine 13-4 is condensed with a carboxylic acid of formula 9-1. Mesylation at the 4-
hydroxy on the pyrroldine followed by displacement of the resulting mesylate with sodium

azide and reduction of the azido by hydrogenation provides compounds of formula 13-7.
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Ni ( CH3COCH( OH) CH3) 2-1, 2- bi s(di phenyl phosphi no) et hane
provi des the Ar-substituted ketal internediate 5-4.
woreeatoneas of 5-2 and 5-4 with an acid affor dsPCh@sz004/042321
correspondi ng ketones 5-3 and 5-5. Schenme 5 - - 5-1
5-2 5-3 X=Br, | Ar-B(OH) %éﬁ’%ég%s )4 or
Ar X/ BuLi / ZnCl 2/ PdCl 2 (PPri or ArX/'iPrMgCl /N (CH
3COCH(OH) CH3 )2 -1,2- bis(diphenyl phosphi no)ethane R
TBEO O HOO/HROR / \ Ar-ABSQO\V.J Ar-Ar- =0 5-4
5- 5A Tt erpagoovel ¥, P'RAYSfes of forhulle-Be& can RigBr
obt ai mel usi ng The protocdl depictéd in Schene 6.
Fol | owi rgnconverstBeCdPME01 to a borqpic acid ester,
the wesulfing boronic acid ester q_(l_ | § ;coupled with
Ar X (X:BP, ) using a palladium cataIQ t such as
Pd(PPh3)4 to give the Ar-sug_%ituted ketal 5-¢¢ from

whi t ones of | - bt ai ned by Jt [ ®at gent
with an ueBd)CsucﬁIAg-g%aa.néﬁche i oy PO B

v - % coupling agent
/—OH /—OR
R R
13-4
13-2, R'=H
13-3, R'=alky! ) R'X/NaH
N3, Q

0
HO
P I/ H-Cl
\CN/U\X Y\Z 1) MsCl/pyr/CH,Cl,

Y
\
><\
7
N

2) NaN3/DMF/60 °C

7—OR' —OR
R 135 R 1386
0
HZN’/,
Hz/Pd-C/EtOH "CN)LX/Y\Z
OR'
R 137

4-Aminopyrrolidine derivatives of formula 14-6 can be synthesized using a protocol
depicted in Scheme 14. After double addition of a Grignard reagent RMgX to the
intermediate 10-2, the resulting tertiary alcohol 14-1 is subjected to an alkylation with an
alkyl halide (R’X) to give 14-2. Intermediates 14-1 and 14-2 are then converted to

compounds of formula 14-6 in a manner similar to that described in Scheme 13.



PdCl 2 (dppf) 2/KOAc/DVMSO - b 5-1 6-1 X=Br |

Ar X/ Pd(PPh 3)4 L' L/ O HO/HO- Ar-Ar \ X - -
W@A\2008060685 V =0 5-4 5-5 When the Ar group in kePOn&s200§/042321

formula 1-2 or 2-3 is a 2-thiazol e residue,

i ntroduction of a substiéﬁ% gy the 5-position on the

t hi azol e can be acconplished using the sequence

outlined in Schene 7. Treatnent of thiazole 7-1 with
ekt yl i thi umfollowed by ayg %‘Ghl ng with

I xane o-ethyle etal 1- | Sse
toaxgzl\CI §$ i ar E@%ﬁ? 7-2. Tr OGO %N%{Ylﬁfoﬁg
butyl clithiumfollowed by quenchi ng the anion 7-3 with

gbé\tor ophi l e such as al kyl halé/déR al dehyde,
ketone 1ochl orof ormat e or carbonate oduces the ket al
7-4 with an R substituent at tHel Rypbsiy RaMabin
thiazole. Alternatively, the afifoR=P%/Can be quenched
W|th zi nc chl orlde and the resultl By internediate is

ed wth ArX pal adi
su%h RE ROICh( PPHIQ oxg@/@%h F{et )%XGJ 12%8%&?@45&2
restdue at t he 5-position on thiazol e. Ket S, 7=

7-6 t hen coeruplingedento t heir ¥ JRORT espon@l Lf N#B@B/ﬁgg
of Ropgula 7-5 and 7-7 by treatmreoR' Wyish an acid such
as HO . Sthénme 7 n-Buli, THF -BuLi, THF On _J -78 0C
-780C711372QSHO O ~i Electrophile RHC S

ON-9" ON7-3 7-4 7-5 anNZ/ArX X=Br, PdC

Eh ;§)i\2x/Y\ H,/Pd-C/EtOH CN N

L
’ o

-

/rR AR
ROR 445 ROR 148
The synthesis of 4-aminopyrrolidine derivatives of formula 15-§ is given in Scheme
15. After dehydration of the intermediate 14-1 followed by reduction of the olefin by
hydrogenation, the resulting intermediate 15-1 is converted to compounds of formula 15-5 in

a fashion similar to that described in Scheme 10.
Scheme 15

TBSO TBSO

\CN—BOC 1. SOCI/Et;N/CH,Cly \CN—BOC 4M HClidioxane

2. H,p/Pd-C/EtOH :

R/\\ R R R 151
OH 14-1
HO b HO
x Yz 91 )L Y 1) MsCl/pyr/CH,Cls
\CNH Ho M9 \C ~z .
B EDC /CH,Clp . 2) NaN4/DMF/60 °C
R/\R 16-2 R 15-3

H2N,,

i
’, ‘- /Y
CN)J\X/Y\Z H,/Pd-C/EtOH . CN Xz

R 15-4 R 15-5
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Ar SHO HJd Ars | 3-\ H O/-\ N 7-6 7-7 Wen the
Ar group in ketones of fornmula 1-2 or 2-3 is a

w6 20dsi0ames e resi due, introduction of a substitReMISHN4/042321
the 2-position on the thiazole can be acconplished

SR TETH R T BrER Dy by aSEREGe doakhdhBER-"

derivatiQuesctdtglaviet hwith 3 kgione sf firf@ld 16-2 be réducdvamdinatien 8sidg a
_Following renpval of the trinethylsilyl group usi nﬂ
reducing@aFnt suel # sodive trigeetgx oareipdside gt Hyouﬁ@w FR&rgangn feligyed by
treatingiethg CdSLRR 'slac,eo F%rhnﬁﬁe fe Ml DALaRe a%igﬁkﬁﬁqgi’th gﬁﬁﬂgﬁrde or by
socyanate, ¢ roformate or carbonate provides the
alkylatibn Righudesdlk il hiabide (RiX)azol e derivative 8-4. Treatnment of

8-4 with an acid such as ffords the ketones of
fornmula 8-5. Schene 8 P Ef.i}ﬁe"%—lﬁié)I\/ESSi s HO O TBAF

CVSiMee 3 + O-78CV O 83l 1-3 8-2 Oa. BuLi 1THF R g
S. O(2eq) i ob. Electrophile 8-3 8-4 8-5A variety
of 3-ami nopyrrol i difeli ntesgedi at es Gan ﬂi {epgred as
ShﬁWIRGi n Schemes 6-R7. mlig%l ng of 5\ ar xg\\i C)@Ci&l

6'? TKUl/g\g;%L with a d:ﬁl _gl gll%é@abw\@ N X/ \Z
pyrr }\I/HI neX def; vatidein@hgdner nul a9z i ng /7a/ coupl i ng
ageng7such as BOP gives rise to t heRZanikRfe R3. Renpval
of the pri6tlecti ng group P (P=Boc, benzyl d6-3Cbz) using
an acid such as TFA or HO or by hydrogenation using a

pal | adi um cat al yst provides the pyrrolidine
i nternedi at es of fongmI aFlé-lgr6 S@herre 9

aldehyde/reducing agent \/\/\/N \(\’\N)J\X/Y\Z
WL/\ I~/

» R1
or R%X/Base R2 TR R

16-4
Alternatively, compounds of formula I can be prepared using a sequence outlined in
Scheme 17. Reductive amination of the aminopyrrolidine derivatives of formula 17-1 with a
ketone of formula 16-2 gives rise to the secondary amine 17-2. After removal of the
protecting group P (P=Boc, benzyl or Cbz) using an acid or through hydrogenation using a
catalyst such as Pd-C, the resulting amine 17-3 is condensed with a carboxylic acid of

formula 9-1 to provide compounds of formula 17-4.

Scheme 17
Ff3
R1
RS R\ - RN R
HaN T\~ Ré  16-2 \j/ Ny—p _H'orHzPd-C
N-P - R! g
[~/ reducing agent 4 /7\/
R7 RZ R R
171
2
P=Boc, Bn, Cbz "
0]

O)J\ v 91

R3 H R6 0]
- LN N 'Y
- \( N X7z
\ |/
Rz 4 R7

coupling agent

R3 H RG
\’j/N \’\NH H
RH& T/J
RRTR R

17-3 17-4
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O O PHN NH coupling agent Hx Z + JI g PH\V-- 9-1 9-2
9-3 P=Boc, Bn, Cbz O H+ or H2/Pd-Ci 9-4

wd 20030062 - met hyl pyrrol i di ne derivatives of forPamiUs2004/042321
10-8 can be prepared using the sequence described in

%gre%ﬁgélgcct‘q%uaw gﬁf@Bog}l&ﬁggé g %Ife?agre tus}ng a s%cr;rllxerrllce out?med in
Schemé [83 }(\eﬂﬂCtmﬁdeQKé/C)Le'l&feQﬁﬂdﬁ@ 1026 la r8GitcRt gheingntlsuch heligsiier
10-2 is reduced to an al cohol and the resulting
alummahdwﬁnde prodecsn viesy aiediol §8d. Afsy¢amvertinpdhosppprdarnplcphpl toa

mesyla{rl I’ h&rﬁ%}’]ﬂbbe %%1 qatee Y§Q 24 %ﬁé{)l%% tf])_ﬁn g%‘ﬂ%%r{rbfl&lhymrwatwe of

5 formuld 01-@ rt@gﬁl/le aheerrdhy #aminos Ll-bycﬂﬁlﬁds(dnél(lieavﬁiﬁmmf@@ﬁul@ mSBSRalgoval

an acid such as HO to renpve the Boc and the T

of the pyplgeHHE, SrPAP HBNE AyaHd ebrmwh&fydm&'@nw&ﬁp{ PYigy! %YTF?}%PIIS}S obthe

resultmg‘ atﬁn{léaw?tﬁ %?96%}5@ ¢ %4 Ot Rfrm{Qr g1y ]@ﬁbﬁi’ bﬁ‘&is%f %’Mﬁ]lé fgLs.

Such As conversion o e roxy to

rresyl ate is followed bypchesys &8enent w t h sodi um
azide. The resulting azido group is then reduced to an
am ne by~ hydrogenation to give the pyrrolidine

i nt |Oat A4HHT or ) 508, SEhOMCTEATD | ) /BEcr20us
A Et sN—THET ‘N fBOC D

DIdiSAL/ THF\ | - BCI?/ TBSCI /| DVF /=0 ®H 182
p-TsC2 / Et3 N MeO |n1dazo MO/ CHCI TsO 10-1
10-2 10-3 TBSOHO 7 ) EDC/ CH2 CI12 LiEt 3

BH@THFA N - BOC 4 I\AGHCI/dl oxane N - H HC R6
‘< N\ A\
R7<// 171 J:/JN P H* or Ho/Pd-C J:/\/NH
HN r7 > MY
Ar 18-3 A 18-4
OH OH
0 RS
HO™ X~ Z . i/\/ \”/ vy
. - HN 7
coupling agent R 0]
AF\M
18-5
OH

Alternatively, compounds of formula I can be synthesized according to Scheme 19.
10 Displacement of the mesylate 18-2 with sodium azide gives rise to the azido intermediate 19-
1 which is reduced to an amine by hydrogenation using a catalyst such as Pd-C. Displacement
of the mesylate of formula 19-3 with the resulting amine 19-2 or reductive amination of 19-2

with a ketone of formula 19-4 affords compounds of formula 19-5.
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OK9-1 Me Me HO A X"'7 10-4 10-5 Ho 2\ D MsCl / pyr

/ICH2C2 N3 c H2/ Pd-CTNXZ X Z 2 ) NaN 3/
wWORSS80065C Me 1 0-6 Me 10-7 H2 N,, QL X Zrerasi4/842321

4- Am nopyrrolidine derivativess of formula 11-6 can be

prepared according to 3ehegm 1ol A kylation of the

internediate 10-2 with an al’kyl halide (RX) using

LHVDS provi des the R—substltut ed ynternediate 11-1.

Fol | qwi n ducgt_ i the est hol N2
o yI 'ﬁﬁ Q. NO@Mgﬁ dgo ster o an, - el o(ﬂstn ng |

con rerted to a tosylate and he resultlng t osyl ate IS

reduced'@&i ng Li Et 3BH to gi v 11197 | ntermedi at e M1- 292
is then converted to conpounds of formula 11-6 in a
manner si 'Iar to that described in Schene 10. Schene

11 BSO BOC LHVMDS / RX N BOC | ) DIBAL /

zp/TsQ | Et3N/ COQ2 MO 3) LiEt 3BH
"Féi 02 1]7/O%OTBSO HO/L N. X .7
N S Y
R™ 0o
or 6 Q HO

S A
0 N" "X* "2/ Na(OAc)3BH Ar 19-5

The compounds of the present invention are MCP-1 receptor modulators, e.g.,
antagonists, and are capable of inhibiting the binding of MCP-1 to its receptor. Surprisingly,
the compounds block T cell migration in vitro, and have dramatic effects on the recruitment
of inflammatory cells in multiple models of inflammatory diseases. Therefore, the
compounds of formula I are useful as agents for the treatment of inflammatory disease,
especially those associated with lymphocyte and/or monocyte accumulation, such as arthritis,
rheumatoid arthritis, multiple sclerosis, neuropathic pain, atherosclerosis and transplant
rejection. In addition, these compounds can be used in the treatment of allergic
hypersensitivity disorders such as asthma and allergic rhinitis characterized by basophil
activation and eosinophil recruitment, as well as for the treatment of restenosis and chronic or
acute immune disorders.

Modulation of chemokine receptor activity, as used in the context of the present
invention, is intended to encompass antagonism, agonism, partial antagonism and/or partial
agonism of the activity associated with a particular chemokine receptor, preferably the CCR2
receptor. The term composition as used herein is intended to include a product comprising the
specified ingredients in the specified amounts, as well as any product which results, directly
or indirectly, from combination of the specified ingredients in the specified amounts. By
pharmaceutically acceptable it is meant the carrier, diluent or excipient must be compatible
with the other ingredients of the formulation and not deleterious to the recipient thereof.

The compounds of formula I of the present invention, and compositions thereof are
useful in the modulation of chemokine receptor activity, particularly CCR2. Accordingly, the

compounds of the present invention are those which inhibit at least one function or
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H HOXY Z' I N BOCI N HHC coupling agent R Me
R Me 11-2 11-3 1) MsCl / py[7CH2CI2 N3, J ?2 Y, > H2

w0 2005/0608ds C Me 2) NaN 3 / DMF/ 60 OC Me R 11-4 RAF/BSI0¥R42321
N,, NLc gz M R 11-6 4-Am nopyrrolidine derivatives

of fornmula 12-5 be synt hesi zed [ t.hod
charact gt Ao e GOR2 PuSnog P o oot T B PEge e
ability §0 & uG@R@Inhitsi h @ fHRHE cRYbe8anbnstdfed iRs bRldBfLasadide.g.,
the resulting alcohol is alkylated with an al kyl

ligand bindinger pRY)otershindingl disignnlhipe abs (¢-8- aetivatipmpbe maginalien G
proteinlz_ At Lr{SI rr]%ng LOF teréljﬁ’I LAY i C%él ihd Sogle géeﬁio%e% o@gl &k
<OfHON £ RS ALY Frgr i 5”1 BrdioRe

! ( ounas o or nu are o rom
calciurd) ghd/drt el nmBeespensd Zurktide (egestikruldBS DL chBfmOraxiy; eXxidGidsis)or
' DIBAL / THF N BOC 4 H' /dlOxane 2) NaH RX = O/ MO
inflamrgtory mediator release by leukocytes).
The invention is illustrated by the following examples, which are not intended to be

limiting in any way.

EXAMPLES
Reagents and solvents used below can be obtained from commercial sources such as
Aldrich Chemical Co. (Milwaukee, Wis., USA). Mass spectrometry results are reported as
the ratio of mass over charge, followed by the relative abundance of each ion (in
parentheses). In tables, a single m/e value is reported for the M+H (or, as noted, M-H) ion
containing the most common atomic isotopes. Isotope patterns correspond to the expected

formula in all cases. .
Example 1

Step A

CF3

(3-Trifluoromethyl-benzoylamino)acetic acid. To a rapid stirring solution of
glycine (15.014 g, 0.20 mol) in MeCN (400 mL) and 2 M NaOH (250 mL) at 0 °C was
slowly added a solution of 3-(trifluoromethyl)-benzoyl chloride (41.714 g, 0.20 mol) in 75
mL of MeCN over 30 min. The cloudy yellow solution was stirred at 0 °C for 30 min. The
reaction mixture was acidified with 3 M HCI to pH = 3, followed by removal of MeCN on
rotary evaporator. The resulting mixture was then extracted with EtOAc (400 mL x 3). The
combined organic layers were dried, filtered and concentrated to give a light yellow solid
(48.53 g), which was triturated with toluene (500 mL). After filtration, the solid product was
washed with cold toluene until the filtrate was colorless. After dried under high vacuum over

the weekend, a white powder product: 44.60 g (90%) was afforded. MS (M+H") =248.1. 'H
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12-1 10-2 OOHOuUu v HOX Z9-1 HOX Y . 1)
MsCl /pyr/CH 2CON H HCl N 2 - coupling agent 2)
woladi3/oBMes 60 0C / / RO RO 12-2 12-3 O N3 H2N, , POT/XS206$/042321

XH /| Pd-CEOH X x gz / RO 12-4 RO 12-5

e AR £ 20 R0 6 e D 550 R P el Tad 8P € o

1H), 3.9P¢Z2t8. reduced to an al cohol using a reducing agent
such as DIBAL and the resulting alcohol is oxidized to
an al dehyde using a oxidizing agent such as Swern

oxi dation. Addition of a Gignard reagent RWX to the
al dehyde 13-1 is followed by al kylation of the

resul ting al cohol wth ap al kyl katN de (RX) using

sodi um hydri de. After reg%/aﬂ of Boc and TBS
protecting grogpsN-N/IN2 ©f 18- 3~UsiGg an acid such
as HCO, the resultin m ne 1334 is condensed with a
carboxylic acid of forrmula 9-1. Mesylation at the 4-

Step B

tert-Butyl [(35)-1-({[3-(Trifluoromethyl)benzoyl]amino}acetyl)
pyrrolidin-3-yljcarbamate. To a solution of the carboxylic acid (2.7 g, 11 mmol) from step
A and tert-butyl (3S)-pyrrolidin-3-ylcarbamate (2.0 g, 11 mmol) in DMF (30 mL) cooled in
an ice bath was added BOP (5 g, 11 mmol) followed by triethylamine (3 mL, 22 mmol). The
mixture was allowed to warm to temperature and stirred overnight. Ethyl acetate (150 mL)
was added. The resulting solution was washed with NaHCO; and brine each three times,
dried over MgSO, and concentrated. Chromatography on silica gel eluting with EtOAc
provided 4.4 g (96%) of the desired product. MS (M-Boc+H)" 316.

Q
H2N':|C/NJJ\/N CF3
0

N-{2-](3S)-3-Aminopyrrolidin-1-yl|-2-oxoethyl}-3-(trifluoromethyl)
benzamide. The above product (4.2 g) was dissolved in 4 N HCl/dioxane (30 mL). After

Step C

being stirred for 1 hour at room temperature, the solution was concentrated to provide 4.0 g

of the title compound. MS (M+H)" 316.
Step D

(O

8-Phenyl-1,4-dioxaspiro[4.5]decan-8-ol. To a solution of 1,4-cyclohexanone mono-
ethylene ketal (8.1 g, 50 mmol) in THF (20 mL) at 10 °C was added a 1 M solution of phenyl

magnesium bromide in THF (70 mL, 70 mmol). The resulting mixture was stirred at room
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hydroxy on the pyrrol dine followed by displacenent of

the resulting nesylate with sodi um azi de and reduction
wobousheosazi do by hydrogenati on provi des conpourdsUs1004/042321

formula 13-7. Schene 13 TBSCX TBSO N- BOC 1 DI BAL/ THF >

mor s SR ) B2\, BT DA, ke

extracted WK PO G 33GRRE The cortdinéd niRphask3vad vladhed with %Hne dried
-3, R=alkyl J R X/ NaH O HO\/\, V N3 U

over Mgfé@t apsleqneepitated. hramajogeaphy on siligy gq{l&F@mglvmW@c /
Et0AcHh R hes SRViRa%3s B (§1 9435 adiaa product. MS (M+H)* 234,

StepE
HO
O~ -

4-Hydroxy-4-phenylcyclohexanone. The above product was dissolved in THF (50
mL). To it was added 10% HCI/H,0 (50 mL). The solution was stirred at room temperature
overnight and extracted with EtOAc three times. The combined extracts were washed with
brine, dried over MgSQq and concentrated to give the title compound as a white solid. MS

(M+H)" 191.

Step F
§ Q H
HO CN/[K/ N CF
o

N-(2-{(35)-3-[(4-Hydroxy-4-phenylcyclohexyl)amino]pyrrolidin-
1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide. To a solution of the pyrrolidine
intermediate from step C (0.3 g, 0.85 mmol) and the ketone from step E (0.16 g, 0.85 mmol)
in THF (5 mL) was added Na(OAc);BH (0.35 g, 2.5 mmol) followed by triethylamine (0.2
mL, 1.5 mmol). The reaction was continued at room temperature overnight and quenched by
addition of a saturated NaHCOj3 solution. The resulting solution was extracted with EtOAc
and the EtOAc layer was dried over MgSOy and concentrated. Separation on silica gel eluting
with 10% to 30% MeOH/EtOAc provided the cis (fast moving spot) and frans (slow moving
spot) isomers of the title compound. MS (M+H)" 490.0.

Example 2
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H2/ Pd-C/EtOH "' N x "Yv Z -OR R 13-7
4- Am nopyrrolidine derivatives of fornmula 14-6 can be
waeypoishewmiczed usi ng a protocol depicted i n Scherer/182004/042321
After double addition of a Gignard reagent RWpgX to
Ste Athe intermediate 10-2, the resulting tertiary al cohol
PA14-1 is subjected to an al kylation with an al kyl
halide (R X) to giv 2. ternmedi ates 14-1 and
14-2 are then conver pounds of formula 14-6
in a mnner simlar te edeTi bed in Schene
13. Schene 14 TBSO TBS V\ | N BOC RwBr/ THF [ N- BOC
M HCl / di oxane MOO O R HR 10-2 UM 14-1, R=HR c/N a
|8|-Hy41(ﬁn Z%Fﬂukﬁd)xdsbﬁoN-S]HﬂankHUL T% aZsbl@ichlof Iﬂ lﬁofﬁobb/r-idine (14
ANk P AT
0. 88.6 pesned) InTRG et (30 k) GRoleg ot t248 b 2B dded a%blution of

2.5 M n-butyl lithium (36 mL). After the addition, stirring was continued at —78 °C for 1

hour. To it was slowly added a solution of 1,4-cyclohexanedione mono-ethylene ketal (15 g,
96 mmol) in anhydrous ether (300 mL). When the addition was complete, the mixture was
allowed to warm to 0 °C and stirring was continued for 1 hour. The reaction was quenched by
the addition of an aqueous solution (100 mL) of ammonium chloride (4.5 g). The organic
phase was separated and the aqueous phase was extracted with methylene chloride 4 times.
The combined organic 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 3 g of the desired product. MS (M+H)" 236.0.

Step B

M\ )

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, NaHCO3 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 phase was dried over MgSQOyq
and concentrated. The residue was triturated with EtOAc to give 5.5 g of the title compound.

MS (M+H)" 192.
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14 A NAXZHT. 2/Pd-CEOHN X/t R/r RROR 14
5 OR 14 .6 The synthesis of 4-am nopyrrolidine
walmosvabeves of forrmula 15-5 is given in SchenmsCTi6S2004/042321
After dehydration of the internediate 14-1 foll owed by
reduction of the olefin by hydrogenation, the

StePCresulti ng internediate 15-1 is converted to conpounds
of formula 15-5 in a fHashl onOS| t hat descri bed
in Schenme 10. Sc '- Rnr 1
SOd 2/ Et 3N/ %g& /d| oxaﬁ§32
H2/ Pd- C/ Et O 15- 1 A 14-1 O O HO M\H
UHGg HQX'Z 1HO . ,Lgi7- 1) MsC/pyr/CH
2Cl 2 EDC / 5C 2 -. 2) I\IaI\B/DI\/F/6OOCR/ R 15-2 R ~
15-3 N3/ "rNXYZHZZPdCZEtO—IZ""NX'ZRR

15-4 R R Co d f f I b b
s AR Sy r in o sy Gaimidey g by 2
oxoethgﬁ‘I ﬁgWﬂﬂr&nKﬁJyﬂBQnﬂfmﬁ@rm&l t&lel@mrpolid el erﬁ)hr\éﬁ by reductive

tion using a reduci ng agent such as sodi um
aminattani cf{¢led mgm:hmy@n ilevre ovithrthe pyrgdlidigeideyeriag plfained from step C

in Example 1 usmg a%rocedure analogous to that described in step F, Example 1. MS

(M+H)" 491.

Example 3
B
HO "CNJK/N CF3
X @]
I =N

N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)(methyl)amino]pyrrolidin-1-
yl}-2-0xoethyl)-3-(trifluoromethyl)benzamide. To a solution of N-(2-{(35)-3-[(4-hydroxy-
4-pyridin-2-ylcyclohexyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide
(49 mg, 0.1 mmol) and formaldehyde (0.3 mL, 37% water solution) in THF (2 mL) was
added Na(OAc);BH (64 mg, 0.3 mmol). After being stirred at room temperature overnight,
the reaction was quenched by addition of a saturated NaHCOj3 solution. The resulting solution
was extracted with EtOAc and the EtOAc layer was dried (MgSO,) and concentrated.
Purification by prep HPLC provided the title compound as a TFA salt. MS (M+H)" 505.

Example 4

Step A
Br =

N\
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treating the resulting secondary am ne 16-3 via

reductive am nation with an al dehyde or by al kyl ati on
weonreds/oarsesnl kyl hal i de (RX). Schenme 16 R3 R R6 BCRPK2004/042321

RHRE TNXKZRJL/ NXZI1I- reducingagent-4

Aot gy o EBIEL Y IROR RR sh bt

mmole§fanfl Q- manaashccﬁlam@@(smeg;ayedmus)uersgware&ﬁgumaen eatbbn ned
in Schenme 17. Reductive anination of

tetrachlgrifie (A9 E-drnder Riragen i Beagplgsropdy @r%ﬁ& a-41mpmpleg) s added and
the m&aﬁ% %@ﬁicg&jfeﬁgﬁrur%&%%mg Tﬁgfm{(tﬁgeew&socoto% S SCHR p@/e ature,

renoval rotectlng rou
ﬁltered( BElBOﬁS,hecﬂ) eiithyNaHECO{ZHzZ(D. Tisd mixtan vmladscﬁtbed dmo sug;lha gel and then
tion using a

ydr oge cat.al yst such as. Pd-C,
chromamg%nwn%u% Weh 3 graghiond Oﬁgﬂé@ﬁ enpting ace&aé?/iamﬁ fure
fractlorﬂ%éile %m&ﬁ’i’éﬁnéh@c&lcgnﬁa%cpfo%bgﬁe BRGNS o -bRITHARI product
-4, 17 R3 R R 6 RI H2N
asa pale yellow solid, 3.60 g (49%). LC/MS (M+H)" m/z = 249.8, 251.8, 253.8.

Step B

MeO | A

\!

2-Bromo-5-(methoxymethyl)pyridine. 2-Bromo-5-bromomethyl-pyridine, 4 (3.58 g,
14.3 mmoles) was dissolved in methanol (20 mL) under nitrogen. Sodium methoxidé (0.89 g,
15.7 mmoles, 95%) was added and the mixture stirred at room temperature. After 3 hours, the
methanol was rotovapped off and the residue dissolved in dichloromethane and washed with

water. The organic extract was adsorbed onto silica gel and chromatographed. The column

‘was eluted with a gradient of hexane to 20% ethyl acetate/hexane. Pure fractions were

combined and concentrated to provide the title compound as a colorless oil, 2.62 g (90%).

LC/MS (M+H)" m/z = 202.0.

Step C

4-Hydroxy-4-|5-(methoxymethyl)pyridin-2-yl]cyclohexanone. A solution of 2-
bromo-5-(methoxymethyl)pyridine (2.61 g, 12.9 mmoles) was dissolved in dry THF (40 mL)
under nitrogen and cooled to =78 °C. n-Butyllithium (6.20 mL, 15.5 mmoles, 2.5 M in
hexane) was added dropwise over 10 minutes to form a black solution. After 15 minutes, a
solution of 1,4-dioxa-spiro[4.5]decan-8-one (2.21 g, 14.1 mmoles) in THF was added
dropwise over 2 minutes and the mixture was gradually warmed to room temperature over 3

hours. TLC (50% ethyl acetate/hexane) and LC/MS indicated complete conversion. Aqueous
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R6 H+ or H2/ Pd-C N P N P /- V L reducing agent V-V

R7 R RA R7 17-1 17-2 P=BoC, Bn, Cbhz ORS HR6 UY 9-1
W&3ooskedRE6 O L N N Hc Y z NH . R V-V coupl i ngpay®s200i042321

R4 R7T RR R4 R7 17-3 17-4Alternatively, conmpounds of

|
HCl (I%R{%mé gv&%&éuct i 1 %1?1%&%11&5&2@% ifted BRHUBHYuES QQEJ)ﬁlQQQpéerure

e cyc ohexanone 1-2 wt
and then edurtalizgd aghr¥al$QONHa®. The inixneadasrex mactedy timed ev1th ethyl

acetate §g§ g‘ﬁ:c o Erge'%ce%hg?tg nglreaa(ﬁgéfwi g;ﬂté)esrlle%%%r @g{ﬁl‘g&ﬂ@to graphed. The

columm%yél@tte@ whh- azgrh&eﬁit' o?ﬂ’l'eﬁe?&QO WO etRY] a8éthRORY AN P MR tions
derivative of forrmula 17-1 to give the trans

were cofalainedhand conyeitaitesiampodvidethi vige icompotnd asranpl ayel Bvgsolid, 1.00 g

e I the p cting group using an acid or
(33%)-5@3\%@9\4% r Zzeﬁg%in foll owed by coupling of the
resulting amne with a carboxylic acid of formula 9-1

af fords conpounds of formula 18-5. Schene 18 LAH THF n
StepDm MsCI/ TEA Ar OH Ar- -Ovs OH 18-2 18-1

Nl’/
HO CNJJ\/H?H@\CF
@]

=N

N-{2-[(35)-3-({4-Hydroxy-4-[S-(methoxymethyl)pyridin-
2-yl]cyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. The
title compound was prepared from the ketone of step C using a procedure analogous to that

described for Example 1. MS (M+H)" 535.

Example 5
Step A |
H —
,—Br
O \ N

6-Bromo-pyridine-3-carbaldehyde. 2,5-Dibromopyridine 9.48 g (40 mmol) was
dissolved in 60 mL of THF and 150 mL of anhydrous ether. After the solution was cooled to
~ 78 °C, 16 mL of n-butyllithium (2.5 M, 40 mmol) was slowly dropped through a syringe in
30 min. After being stirred at —78 °C for 30 minutes, N,N-dimethylformamide (3.5 g, 48
mmol) was added. The reaction mixture was warmed up to room temperature during two
hours and then quenched by addition of 10 ml water. The mixture was extracted twice using
EtOAc. The combined extracts were dried and concentrated. After flash column using 30-
40% EtOAc in hexane, 2.80g white solid was obtained (28% yield), MS: (M+H)" 186.0,
188.0.
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R6 PR6 R6 NI N \ - \ R7 17-1 N F NH -/v H+ or
H2/Pd-C HN R7 HR 7 18-3 18-4 OR6 L 9-1 HOXx g z
w@ ophstsgs agent HN R7 O 18-5 OH Al ternativel y, PCT/US2004/042321

conmpounds of fornmula | can be synthesized according to

Schene 19. Displacenent of the nmesylate 18-2 with

sodi um azide gives rise to the azido internedi ate 19-
Step Bl which is reduced to an am ne by hydrogenati on using

a catal yst such as Pd-C. D acenent of the nesylate

of formula 19-3 with the resul¥igg amne 19-2 or

reductive am nation of_J0- Nuit h a ketone of formula
19-4 affords conmpounds of fornula 19-5. Schemre 19 OVs
NaN3/ DMSO HO H2/ Pd-C 18-2 Ar 19- 1 Ar 19-2 OR6 X Y
MsO J Base 19-3 or OO N X 2V Na(QAc)3BH r 19-5 V ,

19-(é-Bromopyridin-3-yl)-N,N-dimethylmethanamine. To a solution of titanium
tetraisopropoxide (6.4g, 22 mmol) and 2.0 M of dimethylamine in methanol (22 mL, 44

'mmol), 6-bromo-pyridine-3-carbaldehyde ( 2.10 g, 11 mmol) in 20 mL of methanol was

added. After being stirred at r. t. for 5 hrs, sodium borohydride (0.43g, 11 mmol) was added
and the mixture was stirred overnight. The reaction was quenched by addition of 10 mL of
water and extracted twice using EtOAc. The combined extracts were dried and concentrated.
After flash column using 20-40% methanbl in EtOAc and 0.5% NH,OH, 1.15g oil was
obtained (47% yield), MS: (M+H)" 214.0, 216.0.

Step C

8-{5-[(Dimethylamino)methyl]pyridin-2-yl}-1,4-dioxaspiro[4,5]decan-8-ol. 1-(6-
Bromopyridin-3-yl)-N,N-dimethylmethanamine (1.15 g, 5.4 mmol) was dissolved in 30 mL
of THF and 80 mL of anhydrous ether. After the solution was cooled to — 78 °C, 2.60 mL of
n-butyllithium (2.5 M, 6.40 mmol) was slowly dropped through a syringe in 10 min. After
being stirred at =78 °C for 30 minutes, 1,4-cyclohexanedione mono-ethylene ketal (1.01 g, 6.4
mmol) was added. The reaction mixture was allowed to warm up to room temperature during
two hours and then quenched by addition of 10 mL of water. The mixture was extracted twice
using EtOAc. The combined extracts were dried and concentrated. After flash column using
20-40% methanol in EtOAc and 0.5% NH;OH, 0.85 g oil was obtained (54% yield), MS:
(M+H)" 293.2.0.

Step D
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The conpounds of the present invention are MCP-I
receptor nodul ators, e.g., antagonists, and are
w@ apabbmwseof | nhi biting the binding of MCP-1 toP@T/852004/042321
receptor. Surprisingly, the conmpounds bl ock T cel
mgration in vitro, and have dramatic effects on the
recruitnment of inflammatory cells in nultiple nodels
ofy-§s5 bﬂH&BSfl&'iﬁindjnﬁ&ﬂiiﬁﬁyria_ihel-??ﬂf-ﬁydﬂoh?cyfcwmamﬁfe. 8f{s-
~formula | are useful as agents for the treatnent of
[(Dimetityl amirednanthyy| tysidins &yle s Aetipxaspijo [t Pddesand s 0. 86 @d2 Rimmol) was
ol h e o af | C . :
aissol R REL SRE Ay TPBR Ao FICTSOMNED MRS paRE R BB bcing simed fo
two hoey) P adabiien pattare Wwashennsltledno pHs 88ty ddditisydfarsaturated
rejection. In addition, these,conpounq,Fcan pe used in
[

NaHGQreaqueeustspbitionand sxirastet ish rinesieliie ilhr comaingd eyiegcts were
‘ I : LS chal

B G A S LR
well as for the treatnent of restenosis and chronic or
cute i mmune di sorders. Mdul ati on of chenoki ne

Step R eceptor activity, as used in the context of the
present invention, is intended to enconpass
ant agoni sm agonism partial antagoni sm and/or partia
agoni sm of the activity ¢§socia£hd it particul ar
chenoki ne receptor, fre eeptor. The
term conposition @o ended 48 i ncl ude
a product conprg st e specified ifyredients in the
specified u kg/ as well as any product which
results, directly or indirectly, from conbination of
the specified ingredients in the specified anmounts. By
pharmaceutical® acceptable it is neant the carrier,

diN-@ 6B SPB-[E(3-piDimethnlaminsdmethyplay ridine2wl}-#- t he ot her

i ngredi ents of the formilation and I | .
nyarpiigY b Ao lpd Pl 2SR ARl P AR Bf Amide
The titRQoRpBERINIvad pépatel Bidm @B dbeRRAsIetfbMSing ey potediredescribed

useful in the nodul ation of chenoki ne receptor

for Expanpleil t WIS (YarH) ddBarly CCR2. Accordingly, the
conmpounds of the present invention are those which
inhibit at |east one function orcharacteristic of a
marhFeb il @ningBRampieatée] hwvefeqrreaxaiplacfastaomhsimalar @GR previous 5
protein. The ability of a conmpound to inhibit such a
examplghct i on can be denonstrated in a binding assay (e.g.
l'igand binding or pronotex,bhbiag ng), a signalling
assay (e.g., activation of a manmalian G protein,
i nduction of rapid and transient increase in the

concentration of cytosohic free calciu and/ or
cel lular response functnon (eﬁ%;;nsti tion
of chenot axi s, execs uls'€i>N CF4

o)

N-[2-((35)-3-{[4-Hydroxy-4-(4-methylphenyl)cyclohexyl]amino}
pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 504.

Example 7
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i nflammat ory nedi ator rel ease by | eukocytes). The

invention is illustrated by the foll ow ng exanpl es,
wohishe@mse not intended to be linmting in any RaEYUS2004/042321

EXAMPLES Reagents and sol vents used bel ow can be

obt ai ned fron1connerchal sources suchwas Al drich

Chem cal Co. (M I waukre, s9, HSA) SS spectronetry

results are reppfted as ggover charge,

fol | owed by e ativ bundancg of each ion (in

parent hesed). n tables, a single me value is

reported forthe MtH (or, as noted, Mdﬁ i on

Sor Lsfi3 @ﬁﬁig%%é-ﬁgﬂﬁﬁs-aieggbﬁs@ SRR Y12
oxoethflz-?_-erqjhl'lpEﬁﬁmi’étﬁv%beﬁzﬁﬂu& RS " 491,

['uor one benzoyl am nojacetic acid. To a
rapid stirring solution of glycine (15.014 g, 0.20
nmol) in MeCN (400 nlL) apd 21 8NaOH (250 nm.) at 0 OC
was slowy added a sol utf8RP'®
of 3-(trifluoronethyl)-benzoyl chloride (41.714 g, 0.20
nmol) in 75 nL of MeCN over 30 min. The cloudy yellow
solution was stirred ﬁt 0 0®fory 30 : The reaction
m xture was a%Id' fol | owed
by renoval of nr Py evapdar at or. %he resul ting
m xture was tracted with EPOAc (400 mL x 3).
The conbin ganic |ayers were dried, filtered and
concentrated to give a |ight ye||OMISO|id (48.53 ),
which was triturated with tol uene (500 nL) After

A oS ey Pt B g ol 2
10 oxoethyﬁ@e(mhhammaﬁygmmgﬁd& has\wekpndol .a whl te powder
duct: (90% was afforded. M5 (MrH+) =

548, 1 1HNI\/R (DI\/ISOd 6) d 12.70 (br s, 1 H, 9.17 (m
IH), 8.20 (dd, 2H), 7.94 (dd JH. 7.78 (m IH, 3.97

(d, 2H).
H 0
N, H
O

N-[2-((35)-3-{[4-Hydroxy-4-(5-methylpyridin-2-yl)cyclohexyl]amino}pyrrolidin-
1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 505.

Example 10
20
H 0
N, H
N\ o)
\ Y
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Step B O BocHN'./~N tert-Buty\

[(3S)-1-({[3-(Trifluoronethyl)benzoyl]am no}acetyl)
w@Reosoboeds n- 3-yl ] carbamate. To a sol uti on of tPReT/US2004/042321

carboxylic acid (2.7 g 11 mml) fromstep A and

) i di.n
R R S Ry T VPR oy g tain-
1-yl)- 25%%&151]% (tﬁhumh}thfygbbma«ﬂddbmsr(mbybwn ne (3 nL, 22

. The mxture was allowed to warmto tenperature
and Stl rred overnight. Ethyl acetate (150 nlL) was
added. The resulting s s washed wi th NaHCC*
and brine each three tﬁ#é%dp?%rtll\gd over MgSC>4 and
concentrat ed. Chronmat ography on silica gel eluting
with Et QAc provided 4.4 g (969 of the desired
product. M (M Boc+H) H- 316. Ytep C N,< N
N-{2-[(3S)-3- 0 r ol <¥Nk- [}-3-(trif
| uor onet hyl ) .. de. r@above r oduct ;.?3)/ 2 g) was
di ssol ved imi{4>N HC / di oxane (30 nt). After being
stirred for bour at room tenperature, the solution
was concentrated to provide 4.0 g of the title
conmpound. M5 (M+H) + 316. Step D

| o 3

S MG R G BT R FPgton Gyadhdfp) Adidin-
1-y1)-209%0 b dhyl | B-(trfflu026meihly 1)benZonid e MEgMudthed0a 1M sol ution

of phenyl magnesi um bromide in THF (70 ni, 70 mmol).

The resulting m xture was stirred at roontenperature

for 2 hours before quenghjfjgemth saturated NHAC

solution. The solution was extracted with Et CAc 3

ti mes. The conbi ned organi ¢ phase was washed wth

brine, dried over MySCs, and concentrat

Chr omat ogr aphy on silicr gel ut Hng : 40%
Et CAc/ hexanes prgvf deg 9 9 sesired
product . I\/%(I\/NEI) ! S E o 3

N-[2-((3$)-3-{[4-Hydroxy-4-(6-methoxypyridin-2-
yl)cyclohexyl]amin0}pyrrolidin-1-yl)-2-ox0ethyl]—3-(trifluoromethyl)benzamide. MS
(M+H)" 521.

Example 13
H 0
N, Hoo
HO 'CNJK/N CF
S @]
|

N-[2-((3S5)-3-{[4-Hydroxy-4-(6-methoxypyridin-3-
yl)cyclohexyl|amino}pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS
(M+H)" 521.
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30

4- Hydr oxy- 4- phenyl cycl ohexanone. The above product was
di ssolved in THF (50 nL). To it was added 10% HCI / H20
WQ 3®5mt)665 The sol ution was stirred at room t enpeT/as2n0&042321
over ni ght and extract ed vvith Et OAc three tinmes. The
conbi ned extracts were th brine, dried over
MySq 4 and concentrate Z‘? {/e the title conpound as
a white solid. M5 (I\/H—|)+ 191 Step F N-(2-{(3S)
3-[ (4- Hydr oxy- 4- phenyl cycl ohexyl ) am no] pyrrolidinl -
StepAyI} 2-oxoet hyl )-3-(trifluoronethyl)benzam de. To a
solution of the pyrrol yHm ntermediate fromstep C
(0.3 g, 0.85 nmol) afd 4 he ong fromstep E (0.16 g,
0.85 nmmol) in THF (5 ed Na(QAc) 3BH (0.35
g, 2.5 mmol) followed by trlethylamne (0.2 m, 1.5
mmol ). The reaction was continued at roomterrperature

@V(ti fstTHmoﬁﬂ?l)qmﬁfk%plba([t4as]ldwahmoph R RInWTatedyllithium
HCO sol uti on. The resul 8 sol uti on was extracted

(8.1 mlwpf h6 i eplutiomih hexendt1 QA2 mmgb asaddast toghiagalef1.fgsts75 mmol)

o ST ST, S A 1.
solutiofB¥ | AGysRAtYanddidné ﬂl@ﬁs-e(@ﬂ@wkﬁﬁv(m@ §,p1(1t')5 T3 6 1) 5 @HBf(lO mL)

the title conmpound. M5 (M+H) + 490. 0. l e 2St
was adglgd tg-thkithistesl canypannd golytien ¥ia sy Hipgesang) S&g@gﬁoré bpt %o (g Water

(5mL) Weﬁlﬁg?%ﬂ g%e ﬁ]ﬁ %Q«%@g%ﬁ%@g%% ?vélangeéittg ?o% 'i'%f%!)e)rat'ufb eTnd extracted

using E&OAECQS &).StHetdonthinedfor@arfic Myers vy Hri¢d ((N‘thIm)( ﬁlﬁernd.,)concentrated

i vacpga EhGHOETTRIEATO Wil SO KahadnAAO SOTN of

o keinp (15 g, 96
dioxas n%ﬁ4%¥®ﬁgg§@3f%’g%lﬁg$@@%wnf?? V\%en the addition

was conplete, the mxture was allowed to warmto 0 0C
and stirring was continued for 1 hour. The reaction
was quenched by the addition of an aqueous sol ution
(100 mL) of ammoniu §01Q de The organic
phase was separ at edma\ri e @s phase was
extracted with methyl ens8 ch 4 tinmes. The

conmbi ned organi c phases were dr| ed over MpSO4 and

concentrated. Crystallization from
8-(5-Methyl-1,3-thiazol-2-yl)-1,4-dioxaspiro[4.5]decan-8-ol. A solution of »-

butyllithium (5.70 mL of 1.6 M solution in hexane, 9.12 mmol) was added to 8-(1,3-thiazol-
2-yl)-1,4-dioxaspiro[4.5]decan-8-o0l (1.00 g, 4.14 mmol) in THF (10 mL) at -78 © C with
stirring under N,. After being stirred at -78 ° C for 1 h, methyl iodide (0.71 mL, 9.12 mmol)

Step B

}4

was added to the lithiated compound solution via syringe 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 (3 x). The combined organic layers
were washed with saturated NaCl, dried (MgSQ,), concentrated and flash chromatographed
using 20% EtOAc/hexane to give 0.77 g of the title compound in 71% yield. MS (EI)
(M+H)" = 256.1.

Step C
s HO
RO
N
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Et OAc provided 7 g of the desired product. The not her

liquid was purified on silica gel eluting with 10%
woOROSIEIGENC to give 3 g of the desired product PCVBS2004/042321

(MrH) + 236.0. Step B 0 \=N -

4- Hydr oxy-4- (pyridin-2-yl)cycl ohexanone. The above

product was dissolved in THF (30 nL) and a 3 N

HOHYd #oxp-40(5-Heth 111 Mleiole?ﬁ)dyu)oheimnm Xistfu€ionas 8- (5 Methyl-
stirred at 50 O or 3 hours. After cooling to roo

1,3-thigzehgebat, fhrdeoxammw decopr8-cAghe @ #44 mHeold i) U mbrPfv HIH 3N
kpbb

N

treated Ehﬂ%ﬂazﬂﬂh ee pHi sl exTﬂaeted ovithi Et@d cB ganiThe pbmbmedvasgamc layers

dried oqver d .concentr . e residu
were whtieg JHER RTARR AR o E“?’b%‘?@él\’égé%g o CASEEA 49 19 Bive 082 g of
GROP % yield. MS (E) M+H
A-hydi e 35)%? %%Z%éﬂ’@%f“’ﬁﬁ‘fﬁ?‘ﬁ AR LRI A
2122. 0] pyrrolidin-I-yl}-2-
oxoet hyl )-3-(trifluoronethyl)benzam de. The title
Step D(:orrpound was prepared by reductive am nati on of the
ket one obt ai ned above with tt@ p rro ne derivative

obt ai ned fromstep C LN, a procedure
anal ogous to t hg crl edNi n te BExGigpl e 1. MS
(MtH) + 491. ape

N- (2-{(35)- -Hydroxy 4- pyrldln 2-yl cycl ohexyl ) (et
hyl ) am no] pyrrolidin-1lyl}-
2-oxoet hyl )-3-(trifluoronethyl)benzam de. To a

}gwrﬂll"gqn ﬂg'ff%’}fl_lf:é 2(@2%2)/? ){I[éwyr%%}éﬁ/ éT'P%thHl'} SPRz8%s e
yl)cyclbﬁ‘é’x{y)]aﬁnﬁé éiyﬂdlmmire,tlmlo)‘banqumnﬁde TR title. cbmmoﬂm) was

for mal dehyde 3 nm, 37% water solution) Cp
Preparf(dszm)thq/%?@l}fdﬁé@m\%?%? PEBEArE Aimiar tothat ﬁ?ﬁaw?e oy ﬁéi‘mple L.
e nred at roomtenperature overnight, the
MS (EIS Q\?ﬁ{gﬁ“ws quenched by addition of a saturated
NaHCC" sol ution. The resul ting solution was extracted

\éllﬁa{qg@ﬁ%\%gégg(g%pies 15E]t6 were pr p%{edv}’ral% fe(ljsrhlloend511(nl\{grst0%xampﬁje 14.

Example 15

LOACas oo
OH S

@]
by

3-(Trifluoromethyl)-N-{2-[(3S5)-3-({4-hydroxy-4-[S-(1-hydroxy-1-methylethyl)-1,3-
thiazol-2-yljcyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}benzamide. MS (EI): (M+H)"
555.2.

Example 16
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Purification by prep HPLC provided the title conpound
as a TFA salt. M5 (M+tH)+ 505. Exanple 4 Step A Br N
WORN@Es/#80es0- 5- br ononet hyl pyri di ne. 2- Br onp- 5- metPloyriyseoda4ais2321

ne (5.00 g, 29.1 mol es) and N bronosucci ni m de (5.22

g, 29.3 mol es) were dissolved jn carbgatetrachl oride

(40 nlL) under nitrogen. ﬁﬁenzoylo peroxi @ 0.35 g, 1.4

mol es) was addegx e” Na#ezﬂ- eel-atcp,ef | ux for

four hours. Thegm ¥ e wa ool ed t©H room

tenperature, K| tered, and washed with NaHCCVH O. The

m xt ure wasOadsered onto silica gel and then

chromat ographed. eluting with a gradi ent of hexane to

10% et hyl acet ate/ hexane. Pure fractions were conbi ned
3-(TrifladranethghiN-42-¢35)-3-((4-byil cexyt hE5-(rmeihozymethyl)-1,3-thiazol-2-

no- brom nat ed.. pr oduct, as | e vel]o [ 6

leye[ohgsy Aoy Rdipsl-yi2- ooy TR sdid Me @i tugip Saf

MeO N Br

2- Br ono- 5- (net hoxynet hyl ) pyri di ne. 2- Br onp- 5- br ononet hy

| -pyridine, 4 (3.58 g, ampkriol es) was di ssol ved in

nmet hanol (20 nlL) under nitrogen. Sodi um net hoxi de

(0.89 g 15.7 mvol es, 95% was added and the m xture
Stepastirred at roomtenperature. After 3 hours, the

nmet hanol was rot ovapped offH@nd the residue dissol ved

i n di chl oronet hane and eq { ¥ water. The or gani c
extract was adsorbggyon il o and
chr omat ogr aphed. The Iuﬁn was eluted with a gradi ent

of hexane to 20% et hylOacet at e/ hexane. Pure fractions
wer e conbi ned and concentrated to provide the title
conpound as a colorless oil, 2.62 g (90%. LC M5

( D48y drbzy-1,L2@id xAsp i 5] dec8cyl)-1,3-thiazole-4-carboxylic acid. A

solutigob b S ko S TEL MY R B il fLiang 2 s PR 3H8ed 1o
8-(1,3-thiazol-2-yl)-1,4-dioxaspiro[4.5]decan-8-ol (3.00 g, 12.43 mmol) in THF (50 mL) at -
78 © C with stirring under N,. After being stirred at -78 © C for 1 h, dry ice (10 g, 227 mmol)
was added to the lithiated compound solution and stirred for 2 h at -78 © C. Water was added
and the solution was warmed to room temperature. The mixture was then treated with IN
HCl to pH 3 to 4 and extracted with EtOAc (3 x). The combined organic layers were washed
with saturated NaCl solution, dried (MgSQy), and concentrated and chromatographed (EtOAc
to 1% AcOH/EtOAc) to give 3.23 g of 2-(8-hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)-1,3-
thiazole-4-carboxylic acid. MS (EI) (M+H)" = 286.0.

Step B

N _HQ o)
S
_N S 0
o)

2-(8-Hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)-N-methyl-1,3-thiazole-4-carboxamide.
To a stirred solution of 2-(8-hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)-1,3-thiazole-4-carboxylic
acid (0.30 g, 1.05 mmol) and methylamine (2M in THF, 2 mL, 4 mmol)in CH,Cl, (10 mL)
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br ono- 5- (net hoxynet hyl ) pyridine (2.61 g, 12.9 mol es)

was dissolved in dry THF (40 nL) under nitrogen and
waoais®deed - 78 O0C. /7-Butyllithium (6.20 nL, BRET/HS2004/042321

mol es, 2.5 Min hexane) was added dropw se over 10

was salgToS Ty G 2 Gyl Sy RF b T £ AR P 58 e
(0.193 &4 J6 BV The hidxthidFwipestird debotd RRIMeERure bRErnFhii Thth else

and the m xture was gradually warned to room .
reaction mippgurcavasrdlugpdaritlgE and washed Batpsetussipd Na;CO; and brine. The

. gcet at e/ he n § ndj 0
organic a5y Y AR St AR ARMGRGRIBLRR Gr g
EtOAc/hBgandtpib give 06 g 8 ihertield chmpodndialigs sield: AdBI(EI) (M+H)" =

tenperature and then neutralized with NaHCCVI - bO. The
299.0. ni xture was extracted 3 times with ethyl acetate and

t he conbi ned extracts were adsorbed onto silica gel

and chromat ographed. The colum was eluted with a
Step Cgradi ent of hexane to 40% et hyl acetate/ hexane. Pure

fractions were conbi ned angisoncentrated to provide
the title conpound al solid, 1.00 g
(33% . LC/I\/B(I\/H—|)+?',\]%§L823 Step D, N
N-{2-[(35) - 3-({4-Hydr dixy-4-[5- (et hoxymet hyl ) pyri di n-
2-yl]cycl ohexyl }am no)Pyrrolidin-1-yl]-2-oxoethyl}-3-(
trifluoronethyl)benzam de. The title conpound was
prepared fromthe ketone of step C using a procedure
2r@d+Hdpduesytdooxdencloexydr Nouethy bl Sethinzeleed-tanimxamidy. Lhe title
535. Exanmple. 5 Step.A = -
compoU P RoRFaP Re i Sh BEKSald sen 15 plcisms v pigcedure
similar Qo At BescABedBkep WBSEZiraple 14 enSi (BIBG1AH) '6f 2580 and 150
mL of anhydrous ether. After the solution was cool ed

to - 78 0C, 16 nL of/7-butyllithium (2.5 M 40 mmol)
Step DVBS slowy dropped through a syringe in 30 mn. After

being stirred at - 78 0OC for 30 m nutes,

N, N-di met hyl formam de (3.5 g, 48

o L
HO 'CN CFs
oncas
]

S
\N

2-(1-Hydroxy-4-{[(35)-1-({|3-(triflucromethyl)benzoyl|]amino}acetyl)pyrrolidin-
3-yljamino}cyclohexyl)-N-methyl-1,3-thiazole-5-carboxamide. The title compound was
prepared from the ketone of step C using the method described for Example 1. MS (EI):
(M+H)+ 553.

The following Examples 18-19 were prepared in fashion similar to Example 17.

Example 18
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mol ) was added. The reaction m xture was warnmed up to

roomtenperature during two hours and then quenched by
wa@adasosmwes of 10 m water. The m xture was extreCt/es2004/042321

tw ce using Et OAc. The conbi ned extracts were dried

and concentrated. After flash calum usipng 30- 40%

Et OAc i n hexane, 2.80g ' @ [

yield), M (MH) golE N 3l -

| - (6-Bronmopy.i di g-g ret hanam Re. To a

solution of t nijum tetrai sopropoxi de (6.4g, 22 nmol)

and 2.0 M ofNHili Myl ami ne in nethanol (22 nL, 44

nmol ), 6-brono-pyri di ne- 3-car bal dehyde ( 2.10 g, 11

mol ) in 20 nL of nethanol was added. After bei ng

stirred at r sodi um bor ohydri d
N-Ethy)-241- wwy%@g&ae(a[samaﬂvﬁ@mﬁtkrl@b@%ﬁargmoﬁwayl)pyrrohdm-

3-yl) aﬁﬁl};}&%p rtﬁﬂﬁ%ie@ﬂ xHﬁh?&C Wgﬁét(%%?{)ﬁ_?gz j0f 10

extracte tw ce usin
conbi ned extracts were dried and concentrat ed. After
flash col um using 20-4Q9 ﬁ]eh in Et OAc and 0. 5%
NHAOH, 1.15g oil was obt aﬁ‘é’ 47%y| eld), M5 (MrH) +
214.0, 216.0. StepC-NN @)
8-{5-[ (D net hyl am no)rrethyl]pyrldln 2-yl
ro[ 4, 5] decan- 8- ol . I-(6 H

Br omopyri di n- 3-yl \;

5.4 mol) was dl§ |n30 ® nmL of

anhydr ous et Aft er "t he sol ution Was cooled to - 78
0C, 260@ Autyl lithium (2.5 M 6.40 nmol) was

-1, 4- di oxaspi

1.15 g,

sIomAy drgpp&d through a syringe in 10 min. After
being stirred at - 78 0OC for 30 m nutes,

1, 4- cycl ohexanedi one nonret hyl ene ketal (1.01 g, 6.4
nnDI) was added. The reaction m xture was allowed to

N-{2-)@B )3 pt-Hoy droomi-{ Btpomalidine -plga rhunyDnb 3 tbigrel-ZH cx dhehrexyl}-

amin PG RS LB el BigndBE JNTE B

5094.1\were dried and concentrated. After flash col um using
20- 40% net hanol in Et OAc and 0. 5% NH4CH, 0.85 g oil
was obtai ned (54%yvyield), M5

Example 20

Step A
Woj
S 0

8-(1,3-Thiazol-5-yl)-1,4-dioxaspiro[4,5]decan-8-ol. 2-TMS-thiazole (2.5 g, 15.89
mmol) was added to a solution of n-butyllithium (11.9 mL of 1.6 M solution in hexane, 19.07
mmol) in THF (20 mL) at -78 ° C with stirring under N. After being stirred at -78 ° C for 0.5
h, a solution of 1,4-cyclohexanedione mono-ethylene ketal (2.48 g, 15.89 mmol) in THF (20
mL) was added to the lithiated compound solution via syringe and stirred for 1 hat-78 ° C.
Water (5 mL) and EtOAc were added, and the reaction mixture was warmed to room

temperature and extracted using EtOAc (3 x). The combined organic layers were dried
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(MrH) + 293.2.0. Step D/=\ HO-N N

\4-{5-[ (D et hyl am no) net hyl ] pyri di n-2-yl } - 4- hydr oxycy
W@ k@kser@edne. 8- {5- PCT/US2004/042321

[ (D net hyl am no) net hyl ] pyridin-2-yl}-1,4-di oxaspirol 4,

gsOR) SRERL e i Fomip DRl 73 ¢ VBB R

dioxas R[] dRtad-8- @0 irf 0% w.hmsr@? (MpeHy'eaz4d. pn mi xture was
neutralized to pH-8-9 by addition of a saturated NaHCq
3 aqueous solution and extracted tw ce using Et OAc.

StepBThe combi ned extracts were dried and concentrated to
obtain 0.37 g white solid ( 51%vyield), M5 (MH)+

249.2. Step E o~ \H0— 0 o
N (2-((39) -3 (4 5-[@(@gﬂmthyllpyrudl n-2-y

5 hyd;rxycyclohexycnninokpyrrolidin-I-yIJ-I-oxoethyA-S-t
trifluoronmethy”benzanm de. The title c ound S
A e ot mBoRB S BCRUOBND: Fthigthingy L hesees: o
A solu@#&ff ﬂ-?ﬁ?lli&lﬂﬁm’%ﬁ.@@%@ ot 1.6MB ik Mstdhe, PEBmnidIEwhoAddRW N
anpl es”6-13 were prepared in a fashion simlar to
8-(1,3-thiezop b @l dudioSaspiralfipf lakscarEk-ahpl.@0 g 4.10 mmol) in THF (20 ml) at -78

°C undg;IiLI% %%tgrqge_ir?g_ étl[rfé_dw g{S%yf_o?_l{l,Aféf-rrﬁ%trp olliglgc%wgrpyi:g}ﬁlor?geeﬁdﬁg, 6.15

10 mmol) P‘?E E‘@J,‘\?é‘qw,\,‘ﬁé l_})it{ﬁaé%dic{o%g)g%?éelhﬁ& (i i fihgeomanse By Foroenzams °C.

Water (SNn[ pwi{ 8Bled 3arid(the Rpdi @y duigyrasavanmed ya el ReRpyrani he
. nol.pyrrolidin-|-yl}-2- .

reaciof RS V4 Sl ed D LGt Fa bePsagers erchas pged v

EtOAcEX &lypiree Sombined organic layers were washed with brine, dried (Na;SO,), and

N-(2-{(35)-3-[(4-Hydroxy-4- i di n-4-yl | ohexyl '
concengﬂ(gg rté (givie Zglpenkq[tzglyptlyt%irzedi%éogh%trhlis ilntrérmea/iat%y\ac/:asct)regg(e)c/i V\)/i%rgonmL of

Is THF/ Eﬁgﬁcpll((‘éﬁggb&ﬂ[g%wx%x&)tgﬁﬂé%&@ erheMBadthib bR Ivas justified to pH
10 with Na,COj; and extracted with EtOAc (3 x). The combined organic layers were washed
with brine, dried (Na;SOy), concentrated and flash chromatographed using 20%
EtOAc/hexanes to yield 309 mg of the title compound. MS (EI) (M+H)" = 311.0.

20
Step C

0 H o)
<\:1> o NI,ICN)K/HW/Q\CF;,;
ay | ?

O N
3-(Trifluoromethyl)-N-{2-[(3.5)-3-({4-hydroxy-4-[2-(methoxymethyl)-1,3-thiazol-5-
25 yl]eyclohexyl}amino)pyrrolidin-1-yl]-2-oxeethyl}benzamide. The title compound was
prepared from the ketone of step B using procedures similar to that for Example 14. MS (EI):

(M+H)" 541.1.

The following Examples 21-23 were prepared in fashion similar to Example 20.
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N-[2-((35)-3-{[4-Hydroxy-4-(5-nethyl pyridin-2-yl)cyclo
hexyl ] am no} pyrrolidinl -

w@ kdosde@mdet hyl ] -3-(trifl uoronet hyl ) benzam de. P&/BUS2004/042321
(MrH) + 505. Exanpl e
10M- ((SMS- | A- Hydr oxy~™- et hyl pyri di n- Z- y*cycl ohexyl J
am noJpyrrolidinl -
yl)-2-oxoet hyl]-3-(tri fExsepder®t hyl ) benzam de. M5
(MrH) + 505. Exanple 11
N-[2-((35)-3-{[4-Hydroxy-4-(6-nethyl pyridin-2-yl)cyclo
hexyl ) am no} pyrrolidin| -

. Q
yl)-2-oxoet hyl]-3-({ri ,I,uzro t higl)
2 ! NHE/M

(MrH) + 505. Examyp
N-[2- ((3S)-3- Bld-"Hydr ¢
y~cycl ohexy { noJpyrrolidin-I-yl~oxoethyll-S-~riflu
or omet hyt ybendani de. M5 (M+H)+ 521. Exanple 13
5 N-[2- ((3S)-3-{[4-Hydroxy-4-(6-nethoxypyridin-3-
yl ) cycl ohexyl ] am no}pyrrolidin-I|-yl)-2-oxoet hyl {)—3-(tr
3-(Triﬂlfdrmedmd)-Ny[lz)(lﬁh?)thWdadrm'(‘mﬂ*hfélzl?’ﬂhimpl—g-y ity dolegxyl]-

. 8- (,1,.3-Thi gzaql - 2- -] 4-di [ 5] decan- 8- ol .
amino RyEifigin-yy s ropdyl by RSB ITsH ERE 20r ot o
in hexane, 12.92 mmvol) was added to thiazole (1.0 g,
11.75 mmol ) in THF (10 nL) at -78 Cwith stirring
under N2. After being sE¥amdei2at -78 0C for 1 h, a
solution of 1,4-cycl ohexanedi one nono- et hyl ene ket al
(1.84 g, 11.75 mol )in THF (10 nlL) was added to the
['ithiated conmpound sol yji on vipa s%ri geyand stirred
S

for 3 hat -78 C rdlLr/ .o and the
reaction m xtur#@O rn@h{o oonf t epelCaBur e and
extracted using (3 *). The c@rbi ned organic

| ayers vveré\agilmd (MgSCM), filtered, concentrated in

vacuo and chr tographed to yield 2.531 g of
8-(1,3-thiazol-2-yl)-I,4- dioxaspiro[4.5]decan-8-0l in

3-(Triftsocommetnylj-N B-(53) 34 Mt Q) tgi- £330 Ao -$B-Enydroxyeyclohexyl]-

amino}pyrrolidin-1-yl)-2-oxoethyl]benzamide. MS (EI): (M+H)" 525.2.

Example 23

HO CN)K/ N CFs
S 0
N
N

20 N-[2-((3S)-3-{[4-Hydroxy-4-(2-isopropyl-1,3-thiazol-5-yl)cyclohexylJamino}pyrrolidin-1-
yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (EI): (M+H)" 539.2.

Example 24
Step A
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8- (5-Methyl -1, 3-thiazol-2-yl)-1,4-di oxaspiro[4.5] decan

-8-0ol. A solution of nbutyllithium (5.70 nL of 1.6M
wa@elanewns i N hexane, 9.12 mmol) was added to PCT/US2004/042321

8-(1,3-thiazol - 2-yl)-1,4-di oxaspiro[4.5] decan- 8- ol

(1.00 g, 4.14 mol) in THFHOLP—<Lp.at -78 Cwith
stirring under N2. Aftef Dei ir ed at -78 Cfor 1
h, nmethyl i odide (rg 9. ) was added to the

l'ithi ated conpoundysoljution via syringe at -78 C. The
reaction mixture was“al | oned to warmto room
tenperature slowy and stirred overnight. Water and

Et OAc were added. The aqueous | ayer was extracted with

%@ﬁpyr(i@in@-gl-ir Bﬁh%leﬁﬁgd@-?ﬂwgd%%ﬁirbﬁ)ﬁﬂ&aW-ﬁl. Wasgthn of n-

saturated Nadl, df concentrated and
butyllithiuas (7.8 mloofat. @ it sphiech indiengne2 024 Endael) hex addedito 8¢fil \3ethiazol-

5-yl)-1Mgﬁ%pgé%tgﬁge}(}aig%éé@ G A IntnBy SA1HE BHTLR -840 with

stirring-drfie FXG rOpef témigBtirfed Byl781°CIot B5az 02 5Znly b) 0¥V @bRXBAGNENC],
A solution of 8-(5-Methyll,

(6.23 ngnelyimFYF vesyaryled. Thegpstiagmikare was stieshit gown tqmpegatyee for
4,14 .nol )4 0,20 0. . 3 - '
0:5 h it § PR g L ool lig (el alfsyithobind Pt &, 016

mmol) i nfli &f DHE Wi addigdedt egtinget A fthlaR20RiBglovePiihd tiendaction was
extracted with Et QAc (q;j’]l Xz}{'f The conbi ned organic
seatg

quencheg yaths! Oak ©f wigturésd Mils Pal RecAaNERYS la¥iroTas 6 ragipd wine
» o ¢ r | .
EOA g ot b I R P R SO & B eorsiraed i
vacuo arml 98matoglaghedvB yidtl P.6@ ddfl)the titl@d@nounstiep2P yield, MEOEED)

V.
caled: @%‘Fﬁkﬁ ?@o};ofﬁ{é‘?‘ﬁ)}ﬂ?'-lr\l- [ 2- ((3S) - 3-{[ 4- hydr oxy- 4- (5- net h
yl -1, 3-thiazol - 2-
yl ) cycl ohexyl ] am no} pyrrolidin-1-yl)-2-oxoethyl] benzam
Step Bi de. The title conmpound was prepared fromthe ketone

of step Cusing a procedHre Si n(‘i)l ar to at descri bed
for Exanple 1.
i N-, J\/n
HO CN CF;
N=" NN

N-[2-(35)-(3-{[4-Hydroxy-4-(5-pyridin-3-yl-1,3-thiazol-2-yl)cyclohexyl]methyl}-

pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. The title compound was
prepared from the ketal of step A following the procedures described for Example 14. MS
(ED): (M+H)" 574.2.

Example 25

N T o
HO CN)K/ N CF3
- \ |
N N

59



M5 (El'): (MrH)+ 511.1. The foll ow ng Exanpl es 15-16

were prepared in a fashion simlar to Exanple 14.
wazaspbeeis5 HO, OH - N PCT/US2004/042321

3-(Trifluoromethyl)-N{2-[(35)-3-({4-hydroxy-4-[5-(l-h

- | - et hyl.et hyl )1, 3-. .
ﬁcw![ﬁigé‘s!)’zﬂa'9&9g‘fx@%‘{é@w'ﬂmnﬁ%}vbgﬂsﬁ&fﬂ%m: | -yl ]-2- oxoet
y1)cyc1%1?/éx%}gma«anhﬂﬁsyﬁaﬁﬁhayz-ﬁwﬁhw]Qaﬁiﬂuomysbéﬁanm. The
title co@pgumdi wasuperaed fojloyving the prqegdyresdescrbedy fo Exgmale[2. MeptED:

h Erethyl)-I,S-thiazoI-Z-
+ 2 . .y
M H)yﬁ%ycl ohexyl }am no) pyrrolidin-I-yl]-2-oxoethyl}benzam

ide. M5 (El): (MrH)+ 541.1. Exanple 17 Step A -NN

HHOOG Po HO O O

2- (8- Hydroxy-|, 4-di oxasErii"‘FkﬂlQ@@] dec-8-yl)-I,3-thiazole

-4-carboxylic acid. A solution of rt-butyllithium

(17.1 nL of 1.6M solution in hexane, 27.35 muol) was
Step Aadded to

8-(1,3-thiazol-2-yl)-| 4ﬁ[6i oxas(5)i ro[ 4. 5] decan- 8- ol

(3.00 g, 12.43 mml) ) at - 78 Cwith

stirring under N2. Ar £ baing'\stirred at -78 C for 1
h, dry ice (10 g, 227 mmol) was added to the lithiated
conpound solution and stirred for 2 h at -78 C. Wter

added ,a e sol.ut,i was r I P
St I A S i a8 PO b8BT hridering 177
mmol, § 28 AL BntTHA(GNHLPWhe afdee dithiiht2, 16 GActrdBetiylpipEhiine (71 mmol,
conbi ned organic | ayers were washed w th sat urat
[aaijaecan-&one

10 g) aNald “Gs dhargasHon iap BYnENGSEIr 6 mRRnd drtdIoRAEPER)
(71 mn‘f‘oﬁ,r ﬂn&tﬁgra%egc?dfh%%%gn was stirred for 5 h at =78 °C at which point the

reaction was quenched using a solution of ethanol, hydrochloric acid and THF (30 mL,
1:1:1). The resulting solution was extracted using EtOAc. The organic layers were combined,
dried over MgSO, and concentrated. The residue was purified using flash chromatography to
afford the desired alcohol (44%, 1.84 g). MS (M+H)™ 237.1.

Step B
HO
N=N

4-Hydroxy-4-pyridazin-3-ylcyclohexanone. To the product from step A (7.79
mmol, 1.84 g) in THF (15 mL) was added HCI (45 mmol, 15 mL). The reaction was stirred
overnight and subsequently quenched using Na;COs. The solution was then extracted using
EtOAc (3 x 100 mL). The organic layers were combined, dried and concentrated in vacuo to

afford the desired ketone (780 mg, 52%). MS (M+H)" 193.1.

Step C
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25

to 1% AcOH/ Et OAc) to give 3.23 g of
2- (8- hydroxy-1|, 4-di oxaspiro[ 4. 5] dec-8-yl)-1I, 3-

W0 hioanedees 4- car boxylic acid. M5 (EI) (M-H) + = PE8EHUS2004/042321
Step B; - "' 0
2- (8- Hydroxy-1, 4-di oxaspiro[ 4. 5] dec
-t hi azol e- 4- car boxam ﬁe To SHirr

2- ( 8- hydr oxy- IHCﬂ aé’@g * 0]‘l

-4- carboxylll a

l)-N-met hyl -1, 3
qution of
2c8-ytgel , 3-thiazole
DI ) ana3 met hyl am ne
(2M i n THF, |2 (10 nmL)was added

Et 3N (0.5 nty 8.6 mml) followed by EDC (0.242 g,
1.262 mmol ) and HOBt (0.193 g, 1.26 mml). The m xture
was stirred at roomtenperature overnight. Then the

VPR QS TR B S e gl R A VPR Ly 2-

oxoethgll)i3e@rifllivgSiicthghbaemhridé. dtheaild cbinpsimdcwaoprepagd ﬁptnetdie ketone
50% Et QAc/ h t of .th
of step g?dffﬂ%ﬁﬁﬂog @%Qﬁﬁé’%&a Sﬂ?rié}e)i gr W@PIQ@@ gy épe

Z"I - Hydr oxy”~- oxocycl ohexy”™- N- et hyl - | ~-t hi azol e*- car bo
xam de. The title conpdinmhpad? prepared by conversion
of the ketal of step B to a ketone using a procedure
simlar to that described in step C of Exarrpl e 14. N5
(BI) (MtH)+ = 255.0. gtep Dd;lo NH V N

2- (1 -Hydroxy-4-{[ (35 N.,

r)y-1-({]3-(triHo rret no}:é&etyl)pyrrol
i din- -yl agrrgd ohex y N-met yI

S-t hi azol e- boxam de. The title corrpound was
prepared fro e ketone of step C using the nethod
descri bed for Exanple 1.MS (El): (MtH) + 553.

N-(2-{(3S5)-3-[(4-hydroxy-4-pyrazin-2-ylcyclohexyl)amino] pyrrolidin-1-yl}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared in a manner

similar to that for Example 26. MS (M+H)™ 492.2.
Example 28

Step A
N HO
as8e
=N 0]

8-Pyrimidin-2-yl-1,4-dioxa-spiro[4. 5]decan-8-ol (1a). To a solution of 2-
bromopyrimidine (0.20 g, 1.258 mmol) in dry methylene chloride (3.0 mL) was dropwise
added 1.6 M of n-butyllithium in hexane (0.86 mL) at -78 °C. The reaction mixture was
stirred for 29 min at -78 °C and 1,4-dioxa-spiro[4.5]decan-8-one (0.196 g, 1.26 mmol) in
CH,Cl; (3 mL) was added dropwise. The reaction was stirred at -78 °C for 50 min and
quenched with an aqueous solution of NH,Cl. After being warmed to room temperature, the
mixture was extracted with CH,Cl, three times. The combined extracts were dried over

MgSOs, filtered and concentrated in vacuo to provide 0.50 g of crude product. Purification by
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The follow ng Exanpl es 18-19 were prepared in fashion

simlar to Exanple 17. Exanple 185 X WO -NH V NN
WON0BR/0696652- (1 - hydroxy-4-{[(3S -1 -({[3-(triflIPCT/US2004/042321

uoronethyl)benzoyl]anino}acetyl)pyrrolidin-

n .
columle Eﬁ{r lrn%rga? _yng%sgl?%)gé%(‘éﬂﬁé glllt%@o-%es;g%\ﬁ%gg f(nahrgxgr?ésw%vided
0.159 54%)[ c(f?z@;rréii' }érro&udTMQEQIéMtlﬁo{Nﬁ =yeRyWwrsalid VI8 {(M-H)E asbony |

, 3-t hi azol yl ] cycl ohexyl }
an1no)pyrrolld|n | -yl']-2-oxoethyl}-3-(trifluoronethyl)
Bbenzamde MS (El): (MtH)+ 594. 1. Exanple 20 Step A
8- (I, 3-Thiazol -5-yl)-1, 4- dloxasp|r0[4 5] decan- 8- 0
2-TM5-t hi azol e (2.5 g, H@9—yol ) was added to a
solution of n-butyll i{l_ﬁi7 ‘ '& of 1.6 Msolution
i n hexane, 19.07 mol )= (20 nL) at -78 Cwth
stirring under N2. After being stirred at -78 C for

0.5 h, a solution of 1, 4-cyclohexanedi one
n@iﬁbndebkwlﬂlqryelmdul&[l y@@chﬂlegan(m&‘ 80 thenprbdudt frowHpeg Aq190 mmol,

4 &) ORI S e P DL EfbOTERE A0 g T BBgfas

stirred Ve EHSACa R WhichABE fhacisiwhwasheabing diethiyt kthee TMRS:Iqueous
warmed to roomtenperature and extracted using Et QAc

layer & thyn quﬁmehqdowmgmoiir(é%b to obigimapHek bl - dhr aapaoysBypr was

extrac%;]d éltsﬁrg%goﬁﬁqu 8{0%51(1];* lTh% S%ak%qg]& ok pl g oc%ﬁmt%r} ?eaggg’lrl d %ver

MgSO'é AndQ8hckhehtdd iMaict &l T)he(rbﬁdtl)olh was phfidd viatfiph Bnldﬁia(bgﬁdg)h:y to
afford the desired ketone (18 g, 49%). MS (M+H)* 193.1.

Step

Step C
HO "'CNJK/N CF5
l Na o
E&N

N-(2-{(35)-3-[(4-Hydroxy-4-pyrimidin-2-ylcyclohexyl)amino|pyrrolidin-1-yl}-2-
oxoethyl)-3-(trifluoromethyl)benzamide. The title compound was prepared from the ketone
of step B using a procedure similar to that for Example 1. MS (M+H)" 492.2.

Example 29

N
NC—OBr

6-Bromonicotinonitrile. 6-Chloronicotinonitrile (13.8 g, 100 mmol) was heated at

Step A

145 °C in phosphorus tribromide (150 mL) for 32 h. After cooling, the mixture was
concentrated in vacuo. To the residue was added phosphorus tribromide (150 mL), and the
mixture was heated at 145 °C for another 32 h. After cooling, the mixture was concentrated in

vacuo, and an ice-water mixture (500 mL) was added. Sodium bicarbonate was added to
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30

O
4- Hydr oxy- 4-[ 2- (nor phol i n-4-yl carbonyl ) -1, 3-thi azol - 5-

w@ kjospedeohexanone. A sol ution of "-butyllithi uPCT/2S804/042321
nm. of 1.6 Min hexane, 4.64 mmol) was added to

neutrah?zi{l'l&’otgg(ttllfriﬁaa})gll theSTérlogdﬁil:t’v&éFdi Qr)égg #)Tvﬁt}%[eﬁ}y?]a*gﬁg@ﬁ 8 ImI."zzThe

combin®fl oefanRedxdcts twekd Q'dsh’éti withBorife ah@rdried over magnesrum sulfate. The
4- mor phol | necar bon chloride (0.93g

solventagpsgempwved Heraria, ﬁn%ﬂ@dee@rﬁpwaﬁrfalr%ﬁtegraahedlﬁhsxwﬁeﬂ)gé acetate)
to give g%? gt5¢§|es/lr)%q 6fl§r5m%m|30?1&omt¥1$e QSCE wm% gfhtdéﬁ;l ;Ng%lnRvﬁ@(“fO l@fi{jz?@DCh)

eaction m xture was
§7.66 (denpel @ﬂgi ,dH)TThe0 (&R ot= 2, I, 0<th|; HIW87dd) L 8d Me,tlk); MS
wat er _and_ Et OAc. The aqueous | ayer was extracted with
(M+H)Et"f§qc!8§§ ;(§50The conbi ﬂed or ganl)/c | ayers were washed
StepBWIth brine, dried (Na2SO4), and concentrated to give
the ketal internediate. Then this intermedi ate was
treated with 20 nL of HR (1:1) overnight at
room tenmperature. e keadti tion was justified
to pH 10 with Na2Cg 3 and extracted with Et OAc (3 ¢c).
6-(8- hy'ﬂiexpombdmeakmﬂgaﬂ]dbclSaylansotwmrﬁtmasAn golutibtt bf @1 i ne,

bromorggt%ngr%zgg&g pﬁ%&] L qji 3% ngg. OF’&%{%%r 3 ehl?n er

t
o TR 18 S Rt R e 7

mmol, h@xvirsetutiph Jn hgx@nehwaszaslded dropwise so that the internal temperature did not

el bR AE) B Lol AL Pel Ao SRR YL pERSa s

and the‘ﬁftre%{e@mr&\#‘@é B'Qerﬂ'o%ﬁdﬂﬂﬁas scthtiad &1 4-@yélbl@dxaﬁ&ﬁo@( arrpl e
M5 (E ( MtH) + 1.1. Thefollovvln es 21-23
monoemteae ﬂxpeb@r &g, Ilrmfr@é)hn &4 ngli. af drr THIG agmrﬁ@reé W%omzs@é@wme the

temper%ae?%eﬁ[%\f/ﬁ §) N P% re(a(:%%r) mgdﬂe Pk firred >1jor 410 1n at I%O(? (f to;-95 °C,
allowed B @&@h t20/10 syChsueiintd rce water (400 mL). The orgamc layer was

am no}pyrrolidin-1l-yl)-2-oxoethyl]benzam de. M (El):
separateMpqqyl.i;hesq_qpeQus lgxgﬁbqseexggcted twice with Et,O (200 mL). The combined

organic e)§t f\hl‘llg QHEE é\hérll\)l L{ %h (ecvgﬁrat%a 6 §ivE 3£ By vhtte Syidlilfe

roxy
solid. amuﬁaﬁ}q@ry\mmoEtzd)l arffdrde)dl)9g-(67%e}hdd§t) Jfoelnizanyydals: MS: (M) 261.
(MtH) + 525. 2. Exanpl e 23

Step C

HO 0
Hoocm
O

6-(8-hydroxy-1,4-dioxaspiro[4.5]dec-8-ylnicotinic acid. A mixture of 6-(8-
hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)nicotinonitrile ( 1.9g, 7. 3 mmol) in 50 mL of 2-
methoxyethanol and 50 mL of 2.5 N NaOH was heated on a steam bath for 15 h. The
solution was cooled in an ice bath, adjusted to pH 7-8 with concentrated HCI, and evaporated
to driness. Water (375mL) was added, and the pH was adjusted to 2 with HCl. The tan solid
was filtered off and washed with water to give 1.92 g (6. 9 mmol, 94% yield) of 6-(8-
hydroxy-1,4-dioxaspiro[4.5]dec-8-yl)nicotinic acid: MS: (M+H)" 280.

Step D
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N-| 2-((35)-3-{[4-Hydroxy-4-(2-isopropyl-I,3-thiazol -5-
yl ) cycl ohexyl ] am no} pyrrolidin-lyl)-
wQ2asmetshy| ] - 3- (tri Puor onet hyl ) benzam de. NS PEL/US2004/042321

(MrH) + 539.2. Exanple 24 St ep

AB- (5-Pyridin-3-yl-lg -y# 4- di oxaspi rof 4.

5] decan-8-ol. A solu ' ilthlun1(7 8 nmL of

1.6 Msolution inyhe m was added to

8-(l,3-thiazol- 5-yl)-1I,4- dloxasplro[4 5] decan-8-0

(1.0 g, 4.15 mmol) in THF (20 mL) at -78 OC with

t ol . o -

5 I Ay IR o A RO ¥ g Blmp g8 (g fydrony-

1,4-diok#spirbfd. Sjdec-8gthattotilivercidg$ 66 ey 2 mmolyrrecthplamsid (1r2ewlLaz.0 M
eratur for 0.5 h

THE solltmonfio o) (09 248 ol 39 Ok o atiistptrsips were
dlssolvé@ nll S]mQ'of B a{TfH&H tehfperardtt. The Féd%tld@&uéﬁl@%s\éhﬁed at room

I nge. After refluxing overnight the reaction was
temperqumrmmrdglw hretOchrbmefogephy patsaga M&W@Bsksmrgmmgraphrh grade)

e O G TR 1

dioxasﬁ%&@.@[ﬁe&%tﬁﬂ-N -MeMFGHeotRathidh MSTEMIGIARhRd to yiel d
0. 68 of title conmpound in 52%yield. M5 (El)
StepEcach: (MrH) + = 319.1; found: 319.1. Step B

N-[2-(35)-(3-{[4-Hydpoxy-4-(br idin-3-yl-1,3-thiazo
-2-yl) cycl ohexyl ] met A3 N 0
pyrrolidin-|-yl)-Ztpxoet kyhN| - 3 rifluoromethyl)benzam

ide. The title conmpound was prepared fromthe ketal of
step A foll owi ng the procedures described for Exanple

ﬁ 2- ({ &‘4 -b rbh@; )- R-m It&tinkdmide. 6- -(8- Hydroxy 1,4-

g roxy-4-(5-pyridin-2-yl-1I, 3- thlazo
d10xas;b1rcﬂ4 5]dec-8-yl)-N- methylmcotmamlde (410 mg, 1.4 mmol) was dlssolved in the

I lJ I
mlxtur%/ ch‘_]}(/ G OF ﬁﬁ’j 8 %Ig%ng G}I rrrﬁ.rﬁf Yﬁ\flﬁmeg eog% g&n]g[?(%}vg% r(é?né gé{lﬁécrature.
The redc@ibh @Vikfuge Whethbh oGeetliate® °deBet hbdtie fsonunax aap teoledidowbto

(El): (MH)+ 574.2. 5 Exanple 26
room temperature, adjusted to pH 7-8 with saturated NaHCO; aqueous solution. The organic

layer was separated, and the aqueous layer was extracted twice with EA (20 ml x 2). The
combined organic extracts were dried over MgSOy and evaporated to give an oil residue.
Chromatography on silica gel (flash chromatography grade) with 40% ethyl acetate-hexane
gave 410 mg (90%) of the desired product, 6-(1-hydroxy-4-oxocyclohexyl)-N-
methylnicotinamide: MS: (M+H)" 249,

Step F

N 1 d
HO "CN/U\/N CFs
o
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Step ANEN-" OIO

8- Pyridazin-3-yl-1,4-di oxaspiro[ 4. 5] decan-8-0l. To a
waedoatos@as of pyridazine (17.7 mol, 1.28 nl) ipPCTHS200§042321

nm.) was added lithium 2,2, 6, 6-tetranethyl pi peridi ne

N e N 2 R D
-yl]arﬁn?xb}dylmihexﬂll I\G)nevmniaddﬁﬂnnd’éhe-(remm@m -‘vRScyslohex @pN-
h at - C at which point the 15 reaction was

methyla@e%wae quoﬁgg D-4mal) gl o ve ﬁ% simolh oNoihi (S
ammo@aﬂoﬂdﬁnﬂ 5 d(&e%ﬂs é&@&&}ﬂﬁ%gﬁaﬁid@me GRbHYAPR 10.0 mL

EXtra usi'n anic |l ayers were
of meth:yimiel dhﬁmdedfo aat souelron MpS@ddedalitd g (C & nimal) eﬁlsodT\he
. s purified using flash chronato
wiacelqyg bYPHYIHG . RS SPEIOTEONG 4 S13E S Bag5 B IRRRE AL Direct
chrom#ddha y &h s% eﬁs dvd iR Mg 3%) of the final desired pl_roduct (top spot on TLC
gwlroxy-4- r|da2|n | cycl ohexanone. To the

and ﬁrprpealumt HPLGmMSe(MAHQ 754779 mml 1.84 g) in THF (15 nl)
was added HCO (45 mmol, 15 nl). The reaction was
stirred 5 overni ght and subsequent |y quenched usi ng
Na Ghdving B a ?le%ocm W& prdparedan FAsanem s 1o ExEnERC9.
(3 x 100 nL). The organic | ayers were conbined, dried
and concentrated in vacuo to afford the deS|red ket one
(780 ngy, 52%. M5 (MrH)g %& % Step CH
N-(2-{(35)-3-[(4- Fydroxy pyrlda2|n 3- ylcyclohexyl)am
inolpyrrolidin-l-yl}-2- ¢
oxoet hyl )-3-(trifl ugrenelh ghé/ e title
conpound was prep8 ron‘\i\lz\é tong o st@p B using
a procedur? si pihe o t hat Oescri bed for Exanple 1.MS
(M-H) + 492, ale 27 ,N
N-(2- {(357
o]pyrrolldlnal-yl}-z-

6-(1-Hydroxy-4-{[(35)-1-({[3-(trifluoromethyl)benzoyl]amino}acetyl)pyrrolidin-
3-yljamino}cyclohexyl)-N,N-dimethylnicotinamide. MS (M+H)" 562.

Example 31

N 1
HO ”(:>NJL\/N CF3
0

N-{2-[(35)-3-({4-Hydroxy-4-[5-(pyrrolidin-1-ylcarbonyl)pyridin-2-yl]cyclohexyl}-
amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M+H)" 588.
Example 32

HO 0
7 N\
B
afale

Step A
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oxoet hyl )-3-(trifluoromethyl)benzam de. The title

conpound was prepared in a manner simlar to that for
wa2zespb@®626. M5 (I\/H—I)+ 492. 2. Exanple 28 Step BCT/US2004/042321

8Pyrim'din2y|-| 4-di oxa-spiro[4. 5)]decan-8-ol (la).

SOl uti b n
Koty o i SUOTRA TS b 2R ot o
dlbromaﬁﬁﬁﬂné—(@ld\é Qf7 mbY tiy hﬁhyﬁmtu%lhané(exaﬂﬁ)(a@ 'Bﬁo(]”ﬂu)ts di‘bpwnse
The reaction m x was stirred for 29 mn

added n-BELOG GNH 1P MOMERBS T BLI8 B BRichh BUS s o0y Igi-diona-
Spiro 4?%& F80dnk (b "/3?_? ((?30 {'Hn%t‘-ém leﬁ?%gn&g %Eﬁwasﬂlﬁled into the

_ £l on was s or 50 m n and quenched
reactiomvidiktugen amdjthe oessitegl mixiwa wab stiirkClor additienal lve¢ hgunviadrmldwed to

to roomtenper at he m xture e d wth
war D e (SRR TR BB R YR e Sedae 2Pl
NaHC®&YE&00 Mﬁ'ﬁlelnﬁ thdnl elxh%&@@ \Aﬁi‘t‘ﬁdEt%QQme(ﬂhE? THR of@tiQerdtficts were

provid 50 g of crude product. Purification bycolum

comblrrel:lr\am«b gmtaphynem\phg;dm (@a YemLaduted @gem\MgﬁO@, angd cgg%ntrated in
o SRS AR LG, Sl RV g S .

The eti®s Zolatlonstvﬁspccﬁaccnd‘zlted and the solid was chromatographed on 51hca gel, eluting
4- Hydr oxy- érl m di n- 2-yl cycl ohexanone. To. th

with hq@mm’d@rbyl ?fCﬁ@Fﬁ ttep) ® gl\lfge)pﬁlﬁrypllo\molgq Weightof C@E@@lq#ﬁ?hds

a0 RS OO0 BBk 00 T Theg 10,70

1 H), 4r6e@ct Ho.ovas, A9 el (hsd AY, 107 ehhwH)et her. The aqueous
ayer was t hen guenched using NaOH (50% to obtain a
pH of 11. The aqueous |ayer was extracted using Et OAc
Ste B(6 x 300 nL). The organic |layers were conbi ned and
dried over MySq 4 and concentrated in vacuo. The

reaction was purified P chromat ography to
afford the desired a%. VB (MHH) +
193.1. Step CH O .N

é% p%rﬁg[%yl%l[l(#ylwq{)@ﬂixfcy@m'eﬂrﬂin'@ Pre/lidy & iy Waam

prcpared by treating the ketal of step A with HCI in water following the procedure described
in step B of Example 2. MS (M+H)" 271.

Step C
HO "CNJVN CFa
0

N-[2-((35)-3-[4-(5-bromopyridin-2-yl)-4-hydroxycyclohexyl|]aminopyrrolidin-1-

yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. To a 1-neck round-bottom flask charged
with isopropanol (6 mL) was added 4-(5-bromopyridin-2-yl)-4-hydroxycyclohexanone (497.6
mg, 1.85 mmol), N-2-[(3S)-3-aminopyrrolidin-1-yl]-2-oxoethyl-3-(trifluoromethyl)-
benzamide hydrochloride (651 mg, 1.85 mol), and triethylamine (0.851 mL, 6.11 mol). The
resulting mixture was stirred for 30 minutes at 25 °C. Then to it was added sodium
triacetoxyborohydride (619 mg, 2.78 mmol) and the mixture was stirred at room temperature

overnight. The reaction mixture was concentrated, and the residue was chromatographed on
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oxoet hyl )-3-(trifluoronethyl)benzam de. The title
conpound was prepared fromthe ketone of step B using

wa gsoewdiire simlar to that for Exanple 1. MS P&/FEHBE2004/042321
492.2. Exanple 29 Step A 6-Brononicotinonitrile.

50, SRR SR LDLE 0 e Pt R4 BRI 495,058 4 mo

and F2 @i@zﬁhgpm fofid of Y38 yid1&t LCRISVES-EDNGeNY 17 3bed fbmboﬂaﬁsumers
resi due was added 8L;hos phorus tribrom de

(15
Isomerr’n_ﬁ NMYHRI(CRLOIN & B.GP &t WHS, %1a€Seé|Hbt8 Hu@, did). 1813 @hdﬁie? 88 (d,
I n e

1H, 7§20l O S I SH A L, 285 SRR 2 S h .
3.60 (dEB,oIH),J msbl(ﬁlaablo,rmsf(mvalsl{)aﬂ.de ajmi; @Hglﬂnadnh,zm)t h&0 ifinx4 ). e,

and the product was extracted with ethyl acetate (3 c

250 nL). The conbi ned organic extracts were washed

W th brine and dried o sium sul fate. The

sol vent was renoved m%ﬂ ,ggnd the resi due was

chr omat ogr aphed (hexanes-ethyl acetate) to give 14.9 g

(81% of 6-brononicotinonitrile as a white solid: 1H
NVR (400 MHz, CDC 3) 7.68 (d, = p1. O IH), 7.80
(dd, J = 3. o H @N of éFHZ I'H);

M5 (MHH) ./ 3. 0. ep B\=IN\-/ o
6- (8- hydro}y- | |4- di oxaspiro[ 4. 5] dec- % yl)nicotinonitri

| e. A sol upirp-of~-8- brononicotinonitrile (2 g, 11
nmol) in @ of dry THF and 15 niL of dry hexane
under argo¥was cooled to -100 OCin a liquid

nitrogen-Et 2q bath. -Butyllithium (7.5 nL, 11 mol,

1.6 Msolution in hexane) was added dropw se so that

M24[@S¢8F@4 liﬂrﬁﬁ'ﬂmluh@ydﬁpdridmdeibwddror%yﬂdhexy'ﬂe
addi ti.o

amino gy Froliti od-rot B obiifiorpBhed Duat amig oS sp bo S hEN-12-

((35)-344- @&ofﬂbbﬂlcﬁn@oﬁ?lhlk%ﬁrd%@cﬂolﬂie&yﬂérﬁﬁﬁiﬁw@lﬁilﬂﬂeyl) -2-oxoethyl]-3-
oet hyl ene keta [ ) L dry

(trxﬂuonth;a]g\mnﬁamaiﬁéﬁQJD |rryg MSE? mmfplh gnd Felopmiipbemithoronerai 8.6

. 0 G500 ST LB US4 B 0030 e

degass&DW[tB‘Nzlfﬁi 5’rr11§1ﬁeél\lal"l%ﬁ1 Q4%1s(¢bhen§hﬁ10§]ﬂ@x&)’)feﬁrdcat)eq¥ vvas
par at ed and the aqueous | ayer was_ extrac Sg
dlCthI’\@pQuﬁdEth@ )(cg(y@lepﬁ_\ylth Chﬁblof%’h%h%dl 1) (2.2 mg, 0.00 mmol) was added

in under N, flush. The reaction mixture was degassed with N, for another 5 minutes and then
the tube was sealed. The reaction mixture was heated under microwave at 130°C for 5
minutes. After cooling down, the reaction mixture was filtered through a short pad of silica
gel and washed with CH3CN. The resulting solution was acidified with TFA to pH 1~2, then
was subjected to purification on Prep-HPLC. The appropriate fractions were lypholized to

give the product (23 mg, 53%) as a white powder. MS: (M+H)" 595.

Example 34
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organi c extracts were dried over MgSq 4 and evapor at ed

to give 2.8 g of white crystalline solid. Trituration
wontoprodabédO af forded 1.9 g (67% vyi el d) of whit eCT/US2004/042321

crystals: Ms: (MtH)+ 261. Step Cr,- HO/- O' \ \ L J

6- (8- hydroxy-1, 4-di oxaspi|_rlo[ 4. 5]odec- 8-y i cotinic

acid. A mxture of6-(8:

as heated on a steam bath for 15 h.
The sol uti ey
Water (375 was added, and the pH was adjusted to 2
V(=GR @by droxy -5l 2 mgtbyDphgoy)ipyridini ni ¢

N, H
hydr oxy- |, 4- di oxagpi @ . 5]’@&')' j Ltrile (
o -

%ol ed in an ice bath, adj usted to pH
with HO. The tan solid was filtered off and washed
ci.ds : - . - )
vievel@fecopiholb{fipig i3z o By P Ebimtofpo Rbenmmits ¢

1.99, 7.HB3 mMOI met hgxyet hanol and 50
ntrated HC, and evaporated to driness.
Wth water to give 1.92 6. 9 mol, 94%vyield) of
lgxffr@[m i Z)r
bis(trifluasuzicekate) 5 -To8r sditdioaof N-2-[(3S)-3-(4-[5-(2-formylphenyl)pyridin-2-yl]-4-

hydrorslpheraBEHgY BT oo oS i R Y U e

bis(trii?t?ifft‘g%ﬁiat ) ¥sd¥f (83 nfe, B, r)lOl?ﬂngth%nﬁq—-(O. 0 AP0 %0f was added

ylam ne were dissolved in 15 of DVF at room
sodiunt bogobydrider(6.45F meg, 0H 20 inomolri Xhareactivsmittinevend alpwedtsmvarm

tenmperature overnight. Direct chr ogr aphy. Sili
up 0 rgBR o bt RGBSt Ty g g el 66 % for
60 miR€&t Athe THRKAO X agpwen sy prep-HPOID torifford ehedRSduceds a TFA salt (1.1
product, 6- (8- hégr oxy-1, 4-
mg, 33¥h)oXdMSr OY12HF] P62.8- yI ) - N- et hyl ni cot i nami de:  MS:
(M+H) + 293. Step E MeH -
6- (| - Hydr oxy- 4- oxocycl glﬁge(?(%l)eﬁlél- nmet hyl ni coti nam de.
6- (8- Hydroxy-1, 4-
di oxaspiro[ 4. 5] dec- 8-yl )- N net hyl ni coti nam de (410 ng,
Step A1, 4 nmol ) was dissolved in the

| :HO:Z]

8-(4-Iod0-phenyl)-1,4-dioxa-spiro[4.5]decan-8-ol. To a solution of 1,4-
diiodobenzene (16.5 g, 50 mmol) in THF (350 mL) at —78 °C was added n-BuLi (2.5 M, 24
mL) over 1 hour. After being stirred additional 30 minutes, a solution of 1,4-dioxa-
spiro[4.5]decan-8-one (7.8 g, 50 mmol) in THF (30 mL) was added in and the resulting
mixture was stirred for 3 hours. To the mixture was added TMSCI (5.4 g, 50 mmol) and the
resulting mixture was allowed to warm to room temperature and stirred at room temperature
for 18 hours. The reaction mixture was neutralized to pH 6.0, and extracted with ethyl acetate
(3 x 50 mL). The organic extracts were combined, washed with saline solution (2 x 50 mL),
dried over sodium sulfate, and concentrated in vacuo. The residue was chromatographed on
silica gel, eluting with hexane/ethyl acetate (95/5 to 100/0). The appropriate fractions were
combined to give 8-(4-Iodo-phenyl)-1,4-dioxa-spiro[4.5]decan-8-ol (12 g, 66.6%) with
LCMS: 361.2 (M+H", 100%) and {[8-(4-iodophenyl)-1,4-dioxaspiro[4.5]dec-8-
ylJoxy}(trimethyl)silane (6 g, 27%) with LCMS: 433.1 (M+H", 100%).
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m xture solvent of 7 nL of THF and 7 nL of 1N HC
aqueous solution at roomtenperature. The reaction
woosss@enas then stirred at 60 OC for 1 h. ThRCT/US2004/042321

sol uti on was cool ed down to room tenperature, adjusted

to pH 7-8 with saturated NaHCg 3 aqueous solution. The
organi c | ayer was separated, and the aqueous | ayer was

StepBextracted twice with EA (20 M x 2). The conbi ned
organi c extracts were dried I\gSq 4 and evapor at ed

to give an oil reg d . o B y on silica gel
(flash chromat ogr apt IN409% et hyl

acet at e- hexane gave ‘410 ng (90% of the desired
pr oduct,

L e Ao PO MBS 03T o B o-
iodo- plié@%g()'l zf%ifé&%é %{ér]&&%). Lol (@560 bl | DuyRrRABLITHFRE0ZAY) at

acet rolidin-
room tSnpdrjtars was}alded dmpwysle)lsdprwlmygnﬂscm q:hiamdﬂ @& M in THF, 1.37

dr 0Xy- 4- 0xocC Nret h | ti na
mL) anfghe SRR ira s 6 DU R o RO Y (gt Hask
charge®With qhﬁwér AletydddRtdnatél (2O anom%trﬁmbﬂ) aad (1t3r-lb1fsddweﬁjﬂlphds‘s¥>hi)nb)
enzam de were dissolved In .0 L net hyl ene

propang [ tomn g d&062nmnahesusprnged amﬂﬂéﬁ aﬂde@dqwlﬁz Yes qdited 2nmol )
bromo%gmgme APA drrng?F % m@(&gr ?Qé/ L'llﬂﬁg ]m-omtﬁﬁer ﬁgscsgn%ﬂ am&)tnw e

room tenper atur e

temper§ifeOurail @ds slehy Tiis MiktuRavgatanged 4oty de2384d Gfrlghklel solution
final desired product (top, spot on TLC and first e%gel

preparcgibppg.CJ he ngsaltipgmuyturesyrgs stiyred af MOMyiRMPGTAEKS OyFaLEhs0

reactlo@‘[a ﬁ%lf)éé @gsgﬁlﬁlqed Rith @%@Ag,rhtéhgﬂéd%ltﬁ RaeX 3Rh& @ brine, dried
over N6,S(l: Arhdctronxantedeef]] (I35 Fedidyew8(olurifidd por st dejlehisingavifh

nenane LA Y Bl omponed A eSS el LOMS:
WEP(: dd, 2H), 7.24
3131 Wﬁ) T?(g/gf 3-({4- C®€%)x6-8 86%1 2H) |r8r406 (Iddlan)| ’ 7Ilc(ar 2or?yl (
1H), 4))5)&01 i4d)n2.20 ydt] bI;I);lzolrse()dmz;H) 190 (m 2H) 1.78 (m, H%
am no) pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromnethyl)
benzam de. M5 (M+H)+ 588. Exanple 32 Step A

Step C
N HO
O
—N

4-Hydroxy-4-(4-pyrimidin-2-ylphenyl)cyclohexanone. The title compound was

prepared by treating the ketal of step B with HCI in water following the procedure described
in step B of Example 2. MS (M+H)" 269.

§ 0
HO CNJ\/ N CF
o)

Step D
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\=N\- /
08- (5- Bronopyridi n-2-yl) -1, 4-di oxaspi ro[ 4. 5] decan- 8- ol
WO 2003/08066®| uti on of 2,5- di bronmopyridi ne (4. 10PQT/U$2004/042321
mol ) in anhydrous toluene (250 nL) at -78 0C was
dropwi se added /7-BuLi (1.6 M 12 nlL). After stirred
at - 78 0C for 2.5 hours, a solution of
N-[2- ((35)43-@4-93@&9( tp(4- f}yﬁirﬁimam phendl) dydlohdx@]amihopyBriolidini1-yl)-2-
ene chloride (2 vvasadedlntothe reaction

oxoethhlﬂﬁtdf;lrlﬂuowthwébwgml@q h@(tmﬂ%pm@em@ &P rloep F-gpck round-
bottom ?ﬁgﬂ I:Ha? lwWﬁlo\tlh?/;‘e.rne ﬁfg)rlﬂtz gv\tlag adddn- Hgﬂl{sﬁ ga@g}a/rlmldm-

nperature s re Ctl n m xture
2- ylphmpt)qcanQMemm@eg 0286 nirhd!) - [t(mm-emm@grreﬂdwn-w]-z-

(2 50 Th )
oxoeth B UAPER IS APPHESH B G Ro(050 ey Gt Doty
triethyl MAROt85.20E., G%rlﬁﬁﬁﬁﬁfylt €He fQuMAgS Hﬁxtu;reh\@aé' ardlta 99 0@ G :@

was triturated wth ether and”the solid was coll ected
mmute.bymcﬂ id it mas ndded sasuemetrhe«rtossddomhydndwé@ £ oigc @28 maneld impreition.

esolldvvaschro to hed on silica gel, elutj
The reaiigh MU S SRS ShREPRERPES g otgroiggt et e
rcmdue%@is AV SRS drEphMMRInN D208 luG RS RH @Qet&x‘iﬂ/ﬂn@ﬁlan(ﬂ (2@0% to BOIB0%) to
16. 10/ 314. 1% M+H+, 1000/() 1IHNVR: d 8.6

give tw@ fg@tipuk, w_hlqh)werv flggqe( Qurlﬁed-gn pgpd-(MS sg_pqq}tglyzpo @fl_tD fﬁ F1y(24.2
B 0
ma ) andp2 G5l sl e Y o B %y‘?ﬂﬁ%c&&“ﬁé@n’o@@’ 100%)

for botH R8mktst | € conmpound was prepared by treating the ketal
of step Awith HO in water follow ng the procedure
described in step B of Exanple 2. M5 (MtH) + 271. Step C

Eh?#_f @E% % Wéggﬁow%wre%red Héa;mll a)%]?roxycycl ohe

xyl Jam nopyrrolidin-lyl)-

2-oxoethyl]-3-(trifluorometh benzam de. To a 1-neck
round- bott om fl ask charlgd)@t‘j“ 1¥58

HO "CNJ\/N CF,
0

N-[2-((35)-3-{[4-Hydroxy-4-(5-phenylpyridin-2-yl)cyclohexyl]amino}pyrrolidin-
1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 567.

Example 37
H O
N, H
HO CN/U\/ NW/Q\CF
X O
P
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with isopropanol (6 nL) was added

4- (5- bronopyri di n-2-yl) - 4-hydroxycycl ohexanone (497.6
wWaogooshHe@ss mol ) , PCT/US2004/042321

N-2-1(3.S5)-3-am nopyrrolidin-I-yl]-2- oxoet hyI 3-(trifl

hyl ) - ng, 1.85

o ES R PR ek ey ged Rybogding2oth g
yl]cycwlfe*‘xyi}hhmo)ﬁyﬁtomﬁ, l\?ﬂ Lﬁ-bkécftﬁﬂ}fS%rlﬁQomlﬂéthﬁﬁbéizaﬂﬂd@(MS
en'to it was added sodiumtriacet oxyborohydride (619

M+H)n@742 78 mmol) and the mixture was stirred at room
tenperature overnight. The reaction m xture was
concentrated, and the residue was chronat ographed
onSi @2, eluting with adafaapéd bt hanol (100%to
90% 10% to give two fractions, Fl (404 ng) and F2

StepA(368 ng) in a total of 73%yi el d. LOMVB: (MtH) + 571.1 /

569.1 for both isq oRer 15{. NVR (CD3OD) d 8. 65

(t,IW,SZl(SQ%_@—Q@?) 803(dt I H),

7.88 (d, IH N 4 4.16 (s,

[H,..4.1 2 2 3.60
8'(5'Py(rg'bﬂ'd'1‘121§yqp%m§?' y )'éﬁ)%“”‘%né'é‘”?)rﬁ'd?‘ﬁ)“gs §m42 (H) m 2H),

A ?oiut(cmo Srbrbm% yfidih-24¥)-1, 4=dieR@pero 8BS dedan- 8ol (168 5 g, 0.5363

I&;E%fié@ {4- 5 2-fornyl phenyl ) pyri di n- ZNY hy

mol) indl @In@)[h)e‘x% degasse with nltrogen for 30 minutes. A 2.0 solutlon of
1sopropgpr}1£zlgd%)e§) g\ﬁlrc%k%rgdeqn lTHfJ 56? nﬂ:)qgésmﬁhéd §ro§%§efdvgpﬁ@ﬁn‘?ﬂshc¥ kdom

sol ut’i
temper§t(2Sh1Re dbbve 501bf10ﬂfrdih¢rrea3bltmn ﬂuytlu)e(lfiglh)bdmwmylm yalbohveasstijred for
m nopyrrolidin-1-yl)-2-oxoet hyI] 3-
180 mipytes ?tlzéoporret hyl ) benzam de (30.0 ngy, 0.0527 nmol) and

Into angﬁ}&g ?%s%z@h:%?ﬁé‘eb Q@trhoﬂ'ﬂﬁ ) rgLf &a%ﬁ@deg@ss@@ %wmm{r%génrfor 10

and aqueous sodi um car bonat e 0
min. Torit)werasddbdMisled deetiytabetdiRuitd @9 5, hd2hlimeb .and ﬂé-’ﬁ

B ERREE LT T —
2-1od01§y:l-m4-1)ilr{e$l B .55 IQQBGAme)ng’\ﬁﬁre@qgﬁKb mihudden s R, the resulting

he reaction m xture was degassed with N2 for
light gtacm$Lt$ecn853mwmt1r@§fea¢fht0tth@@b0wn solutipe. Thegeaian ayxturhwas stirred

at roorrf Eﬂnpgr nrﬁ lj)tvgrgnghila]}{\agﬁqeh eatugg V\}én ?c?urndq{) bL Qérﬂﬂgf%{eaﬁoy HBRG c-Ms:

found (N{-KEYS B4 Y®for edifedrppsliuch rmnu g&acaoﬁ ok furepaak difecdl lubabfog aéxt
and washed with CH3CN. The resulting sol ution was

reactiopci dified with TFA to pH 1- 2, then was subjected to
purification on Prep-HPLC. The appropriate fractions
were | ypholized to give the product (23 ng, 53% as a
Step Bwhi t e powder. Ms: (MtH)+ 595.

OO
—N =N

4-Hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexanone.

About half of the THF in the reaction mixture from step A was removed by
evaporation under reduced pressure. To the remaining reaction mixture was added a 4.00 M
solution of HCI in water (900 mL). After being stirred for 1 hour, the mixture was diluted
with 1000 mL water and neutralized with solid Na,COj; to pH 8~9. Large ammount of yellow
solid precipitated out. The solid was filtered off and washed with ethyl aceate containing 1%
aqueous NH4OH (about 2000 mL) untill no desired product was detected byTLC. The filtrate
was partitioned and the aqueous layer was extracted with ethyl acetate (1200mL x 3). The
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Exanpl e 34H O
N-(2-(35)-3-[(4-Hydroxy-4-5-[2-(hydroxynet hyl) phenyl | p
W@ 2003i060685 PCT/US2004/042321
ylcyclohexy am noJpyrrolidin-I-yl-Z-oxoet hy”- S—Arifluo

combmsﬂ? om_ag AI%%%Z gvrgnre?\gas?igg %V%Blfbgllrn%f{ %ﬁgoﬁiﬁa %rx%%\}esgmhs%f%? I on

concenMEd XNV SH tRE eéil)llhﬂn'[ﬂ@ad?hdrﬂré&pl@uﬂ? louyWhs Bhers@and &ﬂssdfve(d in
trifluoronethyl)benzam de bis(triftl uoroacetateé (salt)

dichlor¢raethaney600 ndO4T sylting splutipmpas heagedsg redlyx ngevigsand
ﬁlteredaglée E trg?] d\gr\#s)r?ogﬁeéiqaégrégcﬁ%ﬁ{ gé%gh(ggre%glt H‘%ggoms Jeollddi& by

filtratioh@8pRIeBOU & funelp®idictr €k mbthepquitie frper thé wwectystallG8tions were
m nutes and then at 60 OC for 60 m nutes

combingg nheirapPTaiRel- Bjie Frsefiie s dalie infpReIanIHE (ﬁqoolagéﬁ hgg€sgting
solutlolgl):\/a‘s ﬁ%téd e fu Bt 38 % tid WalBiss 1M 0N HhoRibldEXAMPHRerdd off,

the hltratee(vdasl abldoep hestghd atlrodmderopaatspd anols¢li8 whe peavifdtagdld. ouT.olhg solid

s S B b s A SRRERE R ARy RL o,

solutiowhs BUEled le\JaBWated% helr op@ﬂe RGIuekd, bh& roﬂéwint dndB@batBOThe light
m nutes, a solution of 4- di oxaspl ro[ 4.5]decan-8-one

brownigls@idgredpitatmglopt was qmnec(eg byl yatigastointeidic peroaddatch ef solid
xture was stirred for 3 hours. To the
(58 g)-hﬁ?iwﬂéﬁg%@added TMSO (5.4 g, 50 mmol) and the
resulting mxture was allowed to warmto room
Stepcterrperature and stirred at roomtenperature for 18
hours. The reaction m xture was neutralized to pH 6.0,
and extracted with ethyl acetate (3 x 50 nL). The

organi c extracts were conbi ned, washed wth saline
solution (2 50 nm.), dried over sodium fate, and

concentrated i n vacuo. 'I‘f@e r esiMueqwa omat ogr aphed
on silica gel, ’t'm;@apane'ﬂ ate (95/5
to 100/0). The appbapri at e action

gi ve 8-(4-1odo -1, 4-di oxa- spist%

wer e corthi ned to
o[ 4. 5] decan- 8- ol
(12 g, 66.BQ wiiN LCMS: 361.2 (M+H+, 100% and
{[ 8- (4- |d&gﬂ%enyl)-l 4- di oxaspi r o[ 4. 5] dec- 8-
yl Joxy} (t thyI)S|Iane (6 9, 27% with LCVs: 433.1
00%

MR, B. .. . : .
N-lz-(‘ésl-&{flﬂrﬂymra’nhé*égwpwyﬁw-%-M'I,’er!(!wéx&%’.#ﬂéﬁy%ﬂﬂwz\wr@'ldm-
1-yl)-29(lx0eESII]@}%Qkﬁﬂdrgﬂleﬁryl)%'eﬁila'mide.

To a solution of N-{2-[(3S5)-3-aminopyrrolidin-1-yl]-2-oxoethyl}-3-

(trifluoromethyl)benzamide hydrochloride (22.10 g, 47.1 mmol) and 4-hydroxy-4-(5-
pyrimidin-2-ylpyridin-2-yl)cyclohexanone (12.7 g, 47.1 mmol) in isobutyl alcohol (80.0 mL)
was added triethylamine (19.7 mL, 141 mmol). The reaction mixture was cooled in an ice
bath and stirred for 30 minutes. To it was added sodium triacetoxyborohydride (11.0 g, 51.8
mmol) in portion. After being stirred at room temperature for 4 hours, the solvent was
removed by evaporation under reduced pressure. Saturated aqueous NaHCOj3 solution was
added and the solution was extracted with ethyl acetate (150 x 3). The combined extracts
were washed with brine, dried (Na,SOy), filtered, and concentrated. The residue was

columned on silica gel, eluting with ethyl acetate (1% NH4OH aqueous solution)/ methanol
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i odo- phenyl ) -1, 4-di oxa-spiro[4.5]decan-8-ol (450.0 ny,

1.249 mmol) in THF (1.0 nL) at roomtenperature was
woemd®ehoadsopwi se | sopr opyl magnesi um chl ori de ( 2CX/08200%/042321

THF, 1.37 nL) and the reaction m xture was stirred at

(95/5 t\&ﬂ%@{?O&] elg{%:alrp%ltrao(%régg(;{fo a{gg{%xgﬁq&n?rg%e%?neg rglg@hgrgce]; 9t§§ & ggg gn%qitle
compdundadh shete poeayd EhggphiMeXM-H)Bane (26 ng, 0. 062
nmol ) suspended in THF (3 nL) under N2 was added 2-
bromopyrimdine (199 ng, 1.25 mmol). The resulting
] ture until it is
The fo@bé&%&%?s%e’%hﬁgaéﬁ it ?iglr%fs g@rﬁé into the degassed
5 Gignard sol ution prepaEeaimple@9e. The resulting
m xture was stirred at roomtenperature ovgr ni ght. The
reaction m xture was dllutegsi with® ched W th
water, washed with by r@,ﬁ»}g{/ 225 8
concentrated. The resiy urmed bn si | i ca3 gel ,
pe7\tc (2/1), to ga

el uting wiQh hex e the desired

corrpoug| 1~62%) as a white solid. LCVS: 313.1,
( M+H, 8 NMVR ( CDCl 3) d 8.86 (d, 2H), 8.46 (dd,
2H), 7.71 ( 2H), 7.24 (t, IH, 4.05 (d, 4H), 2.30

N-2- {@-3 @ED\;ST_%-(A%QQEM%WD[)EW%p§HhmZi‘Dyl} A-nf8rdFeydbllexy))

ammo‘}pwdhdmyl- B (Ao xethyl)-3i(triftuoroptetigl) heny aimidee M OyieH) THE.
title conpound was prepared by treating the ketal of
step Bwth HJ in water follow ng the procedure
10 described in step B of Exampleo2. M5 (MtH) + 269. Step D
.NN-[2-((3S)-3-[4-hydroxy-4-(4-pyrimdin-2-yl phenyl)cy

cl ohexyl ] am nopyrrolidin-Hyl)-20
oxoet hyl - 3-(trifhioreme Ry] enJiQmHe
bis(tri f|_|u'\<l)r oecet dt -,& tL Yo a 1-Heck robfubottom

flask chafged Wit h Myl ene chlori de©(1 nlL) was added
4- hydr oxy- 4- 4 pyrinNm di n- 2-yl phenyl ) cycl ohexanone

N-2-1(3S)- 'nopyrrolldlnl-yl] 2-
thyl - 3-(t t hyl de .h hl d
(SeBslthy i mmo e SRR ARIRE 06 UL,
hydrogﬁgf&oﬂmgiﬁmmmﬁyfr@ﬁ@intl DB-2TbxdedliyA)-Ba rifth dronRdh@A)bed2amide.

30"m nutes, and to'it was added sodi um
MS (M+HaoE0oxybor ohydride (62.4 ng, 0.28 nmol) in portion.

15 Example 41
H O
H
N
N
HO CN/U\/ N : “CF,4
e} | AN 0]
N

N-{2-[(35)-3-({4-[5-(3-Acetylphenyl)pyridin-2-yl]-4-hydroxycyclohexyl}amino)-
pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M+H)" 609.

20 Example 42



The reaction mxture was stirred at roomtenperature
overni ght and concentrated. The resi due was

wahoosaicesr aphed on Si 2, eluting wth acet oneparURzNOD42321
(100%to 90% 10% to give two fractions, which were

further purified on prep-LCMS separately afford Fl
(24.2 ng ) and F2 (25.9 ngN t eHpo in a total
of 34%yi el d. (MFH ' 3

i soners. The fol | ow danp 36-37 Mere prepared in
a simlar® anpl e 36

N-[ 2- (4,39 4>y br oxy- 4- (5- phenyl pyri di n-2-yl)cyclo
hexyl ] am no rolidinl-

yl) - 2- oxoet -3-(trifluoronethyl)benzam de. M

Hwﬁfﬂ% HHyox yEIX fy)fl (3?3 (trlﬂuoromethygbenzoyl]ammo}acetyl)-
e

[(35)-3- r oxy- 4- hi azol -2_y|)pyr|d
yrrolndne-;}gal]ammo}cyclo xyl)pyrldm-3-yl benzonc acid. MS (M+H)" 611.
yl ] cycl ohexyl } am no) pyrrolidin-I-yl]-2-oxoethyl}-3-(tr
i fl uoronet hyl)benzam de. M5 (M+H) + 574. Exanple 38
5 Step A HO\=N\= N \- /Example 43
8- (5-Pyrimdin-2-yl pyridin-2- yI)-I 4- dIOX piro[4.5jde
can-8-ol. A solution of H

8- (5- bronopyri di n- ﬁ n- 8- ol
(168.5 g, 0.5363 THF 00 nL) mas degassed
Y mifiutes. A 2.0 MSolution of

with nitrogen fo

|sopr08él-= ochl oride in THF (563 nlL) was added
dr opwi 'O mns at roomtenperature to the above
sol uti on. eaction m xture(light brownish color)

[ 0 180
Rk R g T e B ot AR 22
yl}cycMhH}'l)ahilﬁ@mﬁrd‘lmﬁn-l@lmmxoé'myl)t?’ -(reiflmoacid ethyNbehaimide. MS
acetyl acetonate (6.9 g, 0.027 nol) and 1, 2-
(NH*Dbﬁgzdlphenylphosphlno) ethane (11 g, 0.027 nol) under
nitrogen flush, and 10 ginyjheas! ater

HO CNJK/ N CF
0

N-[2-((35)-3-{[4-Hydroxy-4-(5-pyrimidin-5-ylpyridin-2-yl)cyclohexyl]amino}-
pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 569.

Example 45
H O
H
N"r
HO CNJ\/NW/@CF
l X O
N N
W
N
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2-iodopyrimdine (113 g, 0.536 nol). After being

stirred for 30 mnutes at 25 0C, the resulting |ight
Waeencosesspensi on was transfered to the above E@l/uU$200M042321

The reaction mxture mas stirred at roonttenperature

rea s [found b

AR B SR ey D PE B TSRl otk 1
yh)-2- oIb&hyqagcmmmmtmwbmmué evaBl(v+apedes.or next

reaction. Step B O-NN

4- Hydr oxy- 4- (5- pyri m din-2-yl pyridi n-2-yl ) cycl ohexanon

e. About half of the THE,ih,thg reaction mxture from

step A was renoved by evapo?atlon under reduced

pressure. To the renalnlng reaablon m e was added

a 4.00 M solution of H t OO . After

being stirred foriQ Ehe& was dffuted with

1000 nL water agnd al i z& MAth s@lld Na2CO3 to pH

8- 9. Large of yellow solid precipitated out.

The sol i djwa3

aceate cawfarni ng 1% aqueous NHAOH (about 2000 nl)

untill no desired product was detected byTLC The
N2 Se-3nel 4- (B4 - Binyrshad-vhrd- g oxxpyelohexy w'é'ﬂomgmhdm -1-
t 8@q¥ ). Theconbi ned
yh-2- 03?%% ﬁfﬁgiyeuﬁogoﬁéh%h Q&%tngh é% ri e)56%r| ed over
magnesi um sul fate and concentrated to half of the
vol unme. The soild preC| itati out was filtered and
di ssol ved in dichl orone Hﬂﬂglg%oo m.). The resulting
solution was heated to re{lux for 30 es and
filtered. The filtrate was cqol gd a e bath. The
solid preC|p|tat|vva call te b rCEgation to
give 30 g of pure preduct. e nothep liquids fromthe
two crystallizdti gns were conbi ned and evaporated. The
resi due Wﬂ A'lnto acetonitrile (500 n.). The
resul tingl gmutlon was heated to reflux until al
solid was dissol ved. Once insolubles were filtered

N-|2-((FS)-3- {[h&ly‘rdﬂotxy-alt-(é pmzml-z-pmdlduWZQtl)mclohexyﬂbonno}pyrrohdm -1-

RSP e e T S 0

After being heated to reflux, the solution was
f||tered evaporated to half of the vol unme, and cool ed
in an ice bath. The |igkxabplsvdi sh solid precipitating

out was col |l ected by f||trat|on to glve e second
batch of solid
HO

A

N
N-[2-((35)-3-{[4-Hydroxy-4-(4-isoxazol-4-ylphenyl)cyclohexyl]amino}pyrrolidin-
1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 557.

Example 49
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(58 g). M5 (M+tH) 270.2. Step CHO
N-[2-((35)-3-{[4-Hydroxy-4-(5-pyrimdin-2-ylpyridin-2-
woylopzgeobashexyl ] ani i no} pyrrolidinl - PCT/US2004/042321

yl)-2-oxoethyl]-3-(trifluoronethyl)benzam de. To a

sol ution of

N-{2-[(35)-3- an1nopyrro| d|n IEE H2- hyI} 3-
(trifluoromethyl 10 g,
47.1 mol ) and
pyri m din-2-yl

dln 2 yI)cycIohexanone (12.7 g, 47.1
mol) in i al cohol (80.0 nlL) was added
triethylaﬁﬁzp (19.7 nmL, 141 mol). The reaction
m xture wa¥ cooled in an ice bath and stirred for 30
N-{2- [E@S}Lﬁi@{a-ng&dxy msslmmsaaﬁadl -Ynph diyHepilon sy Baaiinehply elidin-
in portion. After belng stirred at
1-yl]- }—omthsd}rédmﬂummﬁhyubmamsde Me(dsHY ehto- was r ermoved
by evaporation under reduced pressure. Saturated
aqueous NaHCg 3 solution was added and the sol ution
5 was extracted with et hyExaapkdt0e (150 x 3). The
conbi ned extracts were washed with brine,_.dried
(Na2SO4), filtered, and céncentrigteg, Tesi due was
col utmed on S|I|ca}_‘cg Iu@ﬂ (INE gtate (1%
NH4 OH aqH?@usosol 1% me ol (95/ § to 80 2b) The
appropriate
to give the
g). M5 (M 369. The foll ow ng exanpl es were prepared
in a sinil. anner. Exanple 39 OHN

4'((ﬁ;l{l§ii’i)’ ;([55{) \Lgﬁlégt @Pr@ﬁ%ﬂ{y'i)%@ﬂ&yﬁ’]'aﬁﬂ%}]aw’yl)ﬂyﬂohdm-

3- yl]aﬁmlG}Q}Iﬂyhéx;fll)bﬁbh‘eﬂbf}-ylc}arlﬁ}mmdé S YM3-H)TE 609.1 uor onet hyl )
benzam de. M5 (M+H)+ 610. Exanple 40 H N
N-(2-{(35)-3-1(4-{5-[2- (Aninocarbonyl)phenyl]pyridin 2
-yl }-4- mple

10 hydroxycyclohexyl)an1no]pyrrol|d|n | -yl}-2-oxoethyl)-3
(trlfluoronethyl)benzannde

o ‘ C p\ch
O

N-[2-((35)-3-{|4-(2'-Formylbiphenyl-4-yl)-4-hydroxycyclohexyl|amino}-
pyrrolidin-1-yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide. MS (M+H)" 594.

15 Example 52
H o)
H
N"/
HO ‘ CNJ\/N\H/ : “CF,
L °

N-{2-[(35)-3-({4-Hydroxy-4-[2'-(hydroxymethyl)biphenyl-4-yl] cyclohexyl}amino)-
pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M+H)" 596.
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M5 (M+H) + 610. Exanple 4 1 HOO
N-{2-[(35)-3-({4-[5-(3-Acetyl phenyl ) pyridin-2-yl]-4-hy
WOl c@spe0665 ohexyl } am no) - PCT/US2004/042321
pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoronethyl)benzam

ide. M5 (MtH) + 609. EX le 42H O -
- C - Hydr oxy- "l KSSJ- | A"dS- #? or onmet hyCGbenzoyl | am noJ
acetyl) - H 0
pyr rol i di n-3-yl ] ami ne} el ohexyl ) -yI]benzoic
acid. M5 (M+H) + anﬂfg; 3 CF3

xy-4-%'5

N-(2-{(35)-3- - [ 3- (hydr oxynet hyl ) phenyl
] pyri di n-

yl }cycl oh no]pyrrolidin-I-yI}-2-oxoethyI)-3-(tr
i f1 uor om® hyl ) benzam de. M5 (M+H) + 597. Exanpl e 44

N-[ 2- ((35N3[ 4- Hydr oxy- 4- (5- pyri mi din-5-yl py p
N-{2- [(gSﬁ}% #ts)-(BYi@mﬂ@ I]S@iaribp&%'l)pgndmd 1]-4- hydrox%'c%/clohexyl}

rro 1 din-I- oxoet h trifluoromnet bepzam
ammo)m]crohﬂgn @Ml—]l-];-ox@{tbyl}-@amﬂmgromet yl)benzamide. MS( +H)" 586.
A5N-[2-((35)-3-{[4-(3,3" -Bi pyridin-6-yl)-4-hydroxycycl
ohexyl ] am no}pyrrolidin-1yl)-
2-oxoet hyl ]-3-(trifl uorpamiphy$) benzam de. M5 (MrH) +
568. Exanple 46 A
N-[2-((35)-3-{[4-(3, 4 -Hl pyri dPn- 6; yl hydr oxycycl oh

exyl]an1no}pyrr
% ro@l)benz dini de. VB (MEH) +

2-oxoet hyl ]-3-(tr
568. Exanpl e 4

; DXYMS- pyrazi n*-yl pyri di n*-y~cycl ohex
rolidin-lyl)-

N- A CSM- S-
yl Jam noJ

2- oxoet hy -(trifluoromethyl)benzam de. M5 (M+H) +
I"_NES-?Z—[(3S)—3-({4-Hydroxy-4-[5-(1,3-oxazol-2-yl)pyridin-2-

ylJcyclohexyl}amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS
(M+H)" 574.

Example 55

HO” N\" : CF

3-(Trifluoromethyl)benzaldehyde oxime. To a flask containing 3-

Step A

3

trifluorobenzaldehyde (1.74 g, 10 mmol) and hydroxylamine hydrochloride (0.76 g, 11
mmol) in methanol (25 mL) was added TEA (0.65 g, 11 mmol). The reaction mixture was
heated to reflux for 3 h, neutralized to pH 6.0, and extracted with ethyl acetate (3 x 20 mL).
The organic extracts were combined, washed with saline solution (20 mL), dried over sodium
sulfate, concentrated in vacuo to give the oxime (1.9 g) as a colorless oil. LCMS: (M+H)"

190.2.

Step B
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Exanpl e 48
N-A-ASN- S| M- Hydr oxy™™-i soxazoM yl phenyCcycl ohexyl Jam
woedpwstees i di nl - PCT/US2004/042321
yl)-2-oxoethyl]-3-(trifluoronethyl)benzam de. M
(MtH) + 557. Exanpl e
AON-{2- [ (35)- 3- ({4- Hydroxy4-(| H i mi dazol -1 -yl ) phen
yl ] cycl ohexyl } am no),py N0 F
yl]-2-oxoet hyl } - 3- (trlflHﬁronetﬁyﬁ)benzanide. %S
(MH—I)+ 556. Exanple 50 H
- (I - Hydroxy-4- {[(35 )-1-({[3-(trifluoronethyl)benzoy

(ﬁ@m}ra"e&é&‘%ﬁ lﬁyg’eﬂﬁgﬂﬁll Toa dried Sgsk Sopiainipg 3

(mﬂuoﬁol}ﬁ*ehﬁyt)b@ia?ald amaklen 1.89 g, 10 mmol) in methylene chloride (100 mL) was
L ((35)-3- ornylb|phenyl 4-yl)-4-hydroxycyc
added ¥-¢ @xqp]u]:gmrmd? 1 40 g, 10.5 mmol) slowly at 0 °C. "The reaction mixturé was

warmed¥ 4{50‘1’6%90( %M% %3 i}vgré?((?tch)ﬁ ehggﬂ{ 16 B nehulihepzam

EtOAc N({OZmM 35}|)e (ﬁ‘gél{llé phiysd rvmsyzva%héc?wﬂh b5 Or @xy2emby hhdsgiine nylution
] cycl ohex

(25 mLMrkeémvaﬁ wﬂrmg/ Byl ¥az<: asea@pﬁwe}i imvqaupite BYS HRHRERIG Be T i

LcMs! &%+ +H) + 596. Exanple 53 N
fVJ[\‘l?'gg)'3'({4-[5-(3,5-Di met hyl i soxazol -4-yl ) pyridin

-2-yl]-4-hydroxycycl ohexyl } -
am no) pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoroneth
Step Cpenzami de. M5B (M+H) + 586. a

hg{z [ (35)-3-({4-Hydroxy-4-] , 3-oxazol -2-yl)pyridin

yl]cyclohexyl}amnwgd&gr F- 2- oxoet hyl }-3-(tr
i fl uoronet hyl ) benzam®de. (MtH) + 574. Exanpl e 55
Step A HO CF3 3-(Trifluoronethyl)benzal dehyde oxi ne.
To a flask containing 3- trifluorobenzal dehyde (1.74

%qet]n% gjf?—'('l‘ri?lﬂQro@X&ix?ﬁM:@}{?I]Uf,smwtﬂ%ﬂlo%io‘#@-ﬂcgrl?tﬁ&ygate. Toa
flask containing N-hydroxy-3-(trifluoromethyl)benzenecarboximidoyl chloride (2.0 g, 8.9
mmol) and methyl acrylate (0.7 g, 8 mmol) in methylene chloride (100 mL) at 0 °C under an
inert atmosphere was added TEA (0.90 g, 8.8 mmol). The reaction mixture was slowly
warmed to ambient temperature, stirred for 20 h, quenched with water (30 mL), and extracted
with methylene chloride (2 x 50 mL). The organic extracts were combined, washed with
saline solution (50 mL), dried over sodium sulfate, concentrated in vacuo, and
chromatographed on silica gel, eluting with methylene chloride/methanol (100/1 to 95/5).
The appropriate fractions were combined and concentrated in vacuo to give the title
compound (2.3 g, 100%): LCMS: (M+H)* 274.2. '"H NMR: (CDCl5) & 8.03 (s, 1H), 7.92 (d,
1H), 7.71 (d, 1H), 7.59 (dd, 1H), 5.28 (dd, 1H), 3.86 (s, 3H), 3.71 (dd, 2H).

Hozcﬂ/O\ CF3
N

O—

Step D
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25

30

nmol ) in nethanol (25 nL) was added TEA (0.65 g, 11
mmol ). The reaction m xture was heated to reflux for 3

wa 20030046681 | zed to pH 6.0, and extracted w th BCIWK2004/042321
acetate (3 x 20 nL). The organic extracts mere

Lned, e,sol ut
R R R R T e B R L g
solunox%f rHEth 113 -Q}lﬂ@§ro@1e¢1§»}ll)¥ihblﬁ%,ﬂﬁ4 GLdlhyd;@v&azblVHd}gairbdg@ata (23g,
rifluoromethyl)benzal dehyde oxitne. To
8.4 mm@})| ip J HH @QKnIgbw@saqd,qlpﬁg 23M solution of sodium hydroxide in water (10 mL)
o~ (il uoro I
at0 C.i tﬂle retaﬁtl eﬁgtg l\)éatr%ies %%%B%gf oﬁ&hﬁ@m&émggragrre 18rBARIc D h,
neutralibed b.fhtﬁQCN HQite ipHi Tand xtéddteg], witlDethynavetaje @09 ;nLaI T@Be organic

extractiysEeEAmBVER. Medied QN BHEE HRIOT PO 0 OHES ovesigiu sullte, and
conce:nf‘?%t‘:{l1 LRG0 W Sgg%ag éiggmﬂiﬁgrapﬁ‘@oﬁ 5igenkLa, Htlﬁ§§wY’tﬁS

ed wth H2O (2 x 25 nL sal i ne sol ution (25
methylerle)chlatideéuletbarend (305 iush/2Q)! fralmeeppmpn@te rftapaor@o\w:rn combingd and

concen@tﬁg&%ckgg%%ve the tgt%e &mpour{% 2. ll' g, OO(’/MI+ as’a wh1 crystal?ne olid.

LChdS%Iﬁ?D(i§Qi| uor onret hyl ) phenyl ] - 4, 5-di hydr oi soxazol e-5-c¢
arboxyl ate. To a fl ask contalnlng

N- hydr oxy-3-(trifluoronethyl)benzenecarboxi rni doyl
chloride (2.0 g, 8.9 mmol) and nethyl acrylate (0.7 g,
8 mol ) in nethylene chloride (100 nL) at 0 OC under
an inert atnmosphere was added TEA ((cf30 g, 8.8 nmol).
The reaction m Bpehhs, f:f . ared to anbi ent

Step E

tenperature, stirred ff ‘
m.), and extracted wt net@yNen
mL). The organic extracts were conbi ned, washed wth
saline solution (50 n.), dried over sodiumsulfate,

989 ‘B‘iﬂflf[@jsf)ﬁ {3 ﬂmo.«am Iﬁhﬂﬂﬁﬁ&@@ﬁﬂh@drﬁlaﬁzbl -§a

uting wi h met hyl ene ¢ |'ori de/ met hanol (100/ 1
ylcarbbmylﬁﬁfr&)hdlﬂkylkp\pbwﬂ%lt@ 7 scdetianonf s - lettafleeramc iy biphgy 11-4.5-

dlhydré(s)(l)’]x%g -(t: e%ﬁg‘jllc ?@WS& 2 gi \éﬁ%n(il:ﬂrgrﬁf\/)ﬁ;t %Mﬂ)ﬁ%éfd&§

ylcarbe(n&ate {Mbmg 198 mlo®h, in IDMF ((7 5 YHL)(aihd nhét[hyleﬂe &ﬂomdﬂj mh)at 0 °C was

acded TR (1AIDE o) BCA 420kt i o ERlgminay:
phosphonfu?r?%é&a'ﬂﬁof%‘%h&phg_tg (842 mg, 1 mmol). The mixture was allowed to warm to

room temperature over 1 h and stirred at room temperature for 1 h. The mixture was
concentrated in vacuo, and the residue was chromatographed on silica gel, eluting with 1%

NH4OH in ethyl acetate to give the desired coupling intermediate (410 mg) as a white solid.

LCMS: (M+H)" 428.4.
0 CF3
HoN.,,,
Dy
O-N

Step F
(39)-1-(3-[3-(Trifluoromethyl)phenyl]-4,5-dihydroisoxazol-S-ylcarbonyl)-
pyrrolidin-3-amine hydrochloride To a solution of the intermediate of step E in methylene

chloride (5 mL) was added 4 M HCl in dioxane (5 mL). After stirred at room temperature for
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sol ution of nethyl
3-[3-(trifluoronethyl)phenyl]-4,5-di hydroi soxazol e-5-c¢

warwsgdease (2.3 g, 8.4 mmol) in THF (10 L) weeT/adzi®d042321
a 2 Msolution of sodium hydroxide in water (10 nL) at

0 C,.The reaction m xture was sl ow I ent
2 1, theIOER s PPER il 7 et ey BRG0P B
The organi c extracts were conbi ned, washed with saline
solution (50 nL), dried over sodiumsulfate, and
on silica gel, eluting with methyl ene
chl ori de/ met hanol (95/j% to 8@ 20) The @propri ate
give the titleHfq
crystalline g‘
[(3S>]-(3-]3- r| fl uor onet hyl ) phenyl ] -4, 5-di hydr oi soxa
zol - 5- yl carbonyl ) pyrrolidin-3- yI ]carbamate. To a
Ie iy 3-{(IBmimBYY diét dxdheoy; I 1
L AN e DR R R e
riazol - tris
(178 mg d;é% Sébﬁ%cf Q y(-ﬂ H‘ ﬁjéln?- F%}(ﬁ)ﬁ Qﬂﬁ{leQ99§%F§W.®@mmol)
in metl@llén@\@ﬁ%rﬁi@ (OVRHLTW ad@atriciyR@iiaé (503 @ge0.498 hm&rl)jand then
NaBH(©vrdei2f aree 8- S4rmmabu d\itea heing erredali e togperature for 2 . the
reactiofy r1omaet o8 A rg ze%lrlm%ﬁ !l NR ﬁlto Pﬂ’f’ta @gxt‘f\éc'i&i V‘!"l{ﬁ Nﬂ?géetate 2
B EPRY the
x 25 mLt Ehé‘f@t@bﬂb %x(rzﬂcl@wﬁ@)co&ﬂalﬁed\/\hfailﬁdmth S}illnd:_@l@:lor( (WO ), dried
428.4. Step F OC 3 H2 N,, N

amine dsQ Wite/soligaNd S r@etied g lsh et hyl acetate (2 x 50 niL).
St Gconcentrat ed in vacuo. The residue was chromat ographed
fracti ons were copbiged.,
@ nd (2.N8 @
SECMVE:
tert-Buty\
sol utjon of qu rorret []:4,5-, .
irnibrs sy 1S5 g il om TSR 4 diny dppigpynat 5
(1r1ﬂuoﬂ)nﬁ)a(ﬂ1y/l/}p§1eayﬂj-égﬁ dlhy@ph;y}(@qﬂ Aeylqarlxnyhgyrralidingngnipe éw%{rochlorlde
stirred at roomtenperature for 1 h. The m xture
ace give 8si ré coup
over sodium sulfate, concentrated in vacuo, and chromatographelﬂ on silica gel, eluting with

1% NH,4OH in ethyl acetate/methanol (95/5 to 80/20). The appropriate fractions were
combined and concentrated in vacuo to give two fractions of the desired compounds: peak 1
(100 mg) and peak 2 (85 mg). Both fractions were further purified by HPLC ona C18
column, eluting with 1% NH,OH in water / acetonitrile, to give peak 1 (68 mg) and peak 2
(65 mg) as white solids. Both compounds have LCMS: (M+H)" 503.3. Peak 1 shows two
peaks in a | to 1 ratio in a chiral analytical column. Peak 2 shows two peaksina I to 10 ratio

in a chiral analytical column.
The following Examples 56-58 were prepared in a fashion similar to Example 55.

Example 56

H 0 CF3
N/,I
HO. CN >
AN O-N
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(3S)-1-(3-[3-(Trifluoronethyl)phenyl]-4,5-di hydr oi soxa
zol -5-yl carbonyl )- pyrrolidin-3-am ne hydrochl oride To
wea 2asloatesedn of the internmediate of step E in npChvwkB0®042321
chloride (5 nm) was added 4 MHO in dioxane (5 ni).
After stirred at roomtenperature for2 h, the
resulting solution was concentrated in vacuo to give

tlgwsl*')‘qmﬁm gﬁfidﬁig) tyl)f4 gbszs‘)alrr({aqsqsnﬂummeehﬁme@lyl] -4,5-

dlh)’drbw%ﬂﬂobﬁﬂl}zaWMJ)I_DQ’B'S’)MFH'@S’JPHU('?}rcyﬁlph%’f%ﬁbtl\ﬁ§/I(Mﬁﬁ]é nysl.
| -4, 5-di hydroi soxazol - 5-
yl car bonyl ) pyrrolidi n-3-yl]aininocycl ohexanol. To a
solution of (35)-I-(3-[Bwample57
(trifluoronethyl)phenyl]-4,5- dlhydr0|soxa%gl 5- ylcarbo

nyl ) pyrrolidin-3-anm ne h*prochlfrlde (178/19, 0.489
mmol ) and 4-hydr gyy rig exanone (95.1
ng, 0.498 mmol) NN | ene hlo.iu- 6 M) was added

triethylanpne ((50.13 ng, O. 498 YNand then NaBH( OAc)
3 (120 ny, ). After being stirred at room
tenperature for 2 h, the reaction m xture was
neutralized with 1IN NaOH to pH 7, and extracted with
LAy inJenof qg-@xtjgacts were
q {I3 q(l%gg&ha%?“ﬁg)mtgﬁ”@?? ne ggl utqlél?g (go [rrL) dri ed

(trlﬂummetl&dmh@ny&ﬂl,ﬂ‘- dihe dr eiorragok 3-alearbionyDprirelid g3

| | ut th 1% NH4ACH
e = T R

appropriate fractions were conbined and concentrated
in vacuo to give tw fractions of the desired
conmpounds: peak 1 (100 Hgmpded peak 2 (85 ny). Both
fractions were further purified by HPLC on a O 8
columm, eluting with 1% NHAOH in water / acetonitrile,
to give peak 1 (68 ny) 4@d pea.'2 (65 ng) as white
solids. Both conﬁﬁ a(s ave ME: (I '03 3. Peak 1
shows two peaks o liratioli npa™s

anal ytical col Peak 2 shows tQuN peaks %€ alto 10
ratio in a chilfal nanal ytical colum. The fold owi ng
Exanpl es b=g ere prepared in a fashion simlar to
Exanple 5 anple 56 H O N,,

1-[5-(L3- Wﬁw%ﬁ%ﬁ%ﬁ T iﬁ Ntg1¥ dritfiadrbinenyrjpnehyiy - ¢

dihydroisoxazol-5-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 570.3.

Example 59

Step A
HO,

\CN—BOC

MeO/§O
Methyl (25,4R)-N-tert-Butoxycarbonyl-4-hydroxy-2-pyrrolidinecarboxylate. L-
trans-4-Hydroxyproline methyl ester hydrochloride (25.00 g, 138.0 mmol) was dissolved in
dichloromethane (300 mL) and triethylamine (58.0 mL, 413 mmol). The solution was cooled
to 0 °C and then di-tert-butyldicarbonate (33.00 g, 151.0 mmol) was added in small portions.

After stirring at room temperature overnight, the mixture was concentrated to a thick white
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di hydr oi soxazol - S-yl Jcar bony”pyrrolidin-S-yl Jam noJcyc
| ohexanol . M5 (M+H) + 581. Exanple 57 H O
Wdé%({(ﬁ/{)[ﬁ(@ﬁl; nmet hyl am no) et hyl ] pyri di n- 2-yl } - 4- { PCBUS200§/42321

i fl
s B ST M T
successﬁ@@y whX aATRC8188), NaHCO;/H,0 and brlne The organic extracts were dried over

3- Oxazol - 2- yridin-2-yl]-4- 5)-1-({3-]3-
MgSOu ﬁhq:rpqg L@d@ﬁ@@qﬁlypt)eé ﬁ% gl))yp]33 A 5(99%) otJ de51re{d p(roduct as eg golor[lgss oil.

LonsSyPISpPERRSY, I TE BB LA oy B npAeton

3.43-3 686 MDY B0(BS1H),) 196215 (m, 2H), 1.42 and 1.45 (s, 9H).
- But oxycar bonyl - 4- hydr oxy- 2- pyrrol i di necar boxyl ate. L-
/'ram 4- Hydr oxyproline methyl ester hydrochloride

B(25 00 g, 138.0 mmol) was di ssol ved in dichloronethane
(300 nm.) and triethylam ne (58.0 nL, 413 mmol ). The
sol uti on was cool ed tTBS@\ij(and t hen

Step

di -terr-butyl di carbonate [ 33NOBOg, 151.0 mmol) was
added in small portions. er stirring at room
tenperature overni ght, the pisgture was concentrated to
a thick whitesludge. TheMe@si due was dissolved in

et hyl acetate and the organic | ayer was washed
successively with NH4C /H2O, NaHCO 3/ H2q and bri ne.
ThertBwush2-Mehyk @SHR)wWet{erdbuod dovethy NMiBidioxyfpyrrelidine-

L ai S BRE LS gLl B R B2
pyrrohd?lﬁzca%ox%lﬂt{gﬁ I( g_%l?g 631%213@(\4-‘1559556[0@3 lid sy BM‘W(I 00mL)kdhder

nitroget., Igﬁd@zoj_@(lér& g, 20 mmol);gzaaﬁ@deﬂ:%g thesmnm(q): co@pé,gp °C. rert-
Butyldlme%xylsdyl chlorlde qu:l g, 86.7 mmol) was added in small portions and then the
mixture was allowed to warm to room temperature. After stirring overnight, the mixture was
diluted with 300 mL ethyl acetate and washed with water three times (500 mL, 200 mL, 200
mL). The organic extracts were washed one final time with brine and then dried over
MgSOy, filtered and concentrated to give 29.5 g (99%) of desired product as a colorless oil.
LC/MS (M-Boc+H)" m/z = 260.2. 'H NMR (CDCl3) & 4.30-4.47 (m, 2H), 3.73 and 3.75 (s,
3H), 3.60 (m, 1H), 3.28-3.45 (m, 1H), 2.18 (m, 1H), 2.03 (m, 1H), 1.42 and 1.47 (s, 9H), 0.87
(s, 9H), 0.06 (s, 6H).

Step C
TBSO

\CN—BOC

HO/
tert-Butyl (2S,4R)-4-{[fert-Butyl(dimethyDsilylJoxy}-2-(hydroxymethyl)-
pyrrolidine-1-carboxylate. 1-fert-Butyl 2-methyl (25,4R)-4-{[tert-butyl(dimethyl)silyl]-
oxy}pyrrolidine-1,2-dicarboxylate (5.00 g, 13.91 mmol) was dissolved in dry THF (50 mL)
under nitrogen and cooled to —78 °C. Diisobutylaluminum hydride solution (31.0 mL, 31.0

mmol, 1.0 M in toluene) was added dropwise over 30 minutes. After stirring for ten minutes,
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25

/ 0 MO 1-tert-Butyl 2-Methyl (25,4
)-4-{[tert-butyl (dimethyl)silyl]oxy}pyrrolidine-

waolz08s5/etioe@r boxyl at e. Met hyl PCT/US2004/042321
(2S, 4/ ?)-N-terM ut oxycar bonyl - 4- hydr oxy- 2-
pyrroli |necarbo Iate .1 g, 82, 6, ol .
the miEe R AP (55T e gh BBER RO Jgbpdicated complete

converkith dﬁ?&hﬁ(tlﬂr‘l‘ @wa% dﬂute@%tm*l)ac%& (200l edl) and sithetdd aghess
cooled to O OC. tert- Butyldinmethylsilyl chloride

sodiun( p@assium ta@Gaty (fonl.).whke @@d@r@ was sgﬁfaqi vigeeauslyoRs 3@ manutes until
two phfl%eﬁgwetlrgg;apryrexn A;rﬁfé \é\c?uze |agr ira?%@g%svtg?ﬁg@[tfﬁc{eg tkfﬁ)c%'unt}{ eth%l acetate and

washedl iviththeigle W i org@fc lﬂyeﬁiivhsydirl@t}@teal\@%),dﬁm& end Wbrtchntrated to
water three tines

give 4.8} ganithe @uds @lé@lsolv%a @alxmgﬂ%\d OSnEC%M%éM ?Pgr@%n%/ﬁ e H

ed 0 e c t
i B35 Gt TR 4 L el 8, 2o
1H), 3Ql4|(dd LE)ME96 MnBOK Y, H) 5 8H(nill12) = 12%()5 gH), JO-B’[\WE@I(IQDCM (3) 61).
4.30-4.47 (m 2H), 3.73 and 3.75 (s. 3H), 3.60 (m
IH), 3.28-3.45 (m IH), 2.18 (m IH, 2.03 (m |H)),
pL- 42 and 1.47 (s, 9H), 0.87 (s, 9H), 0.06 (s, 6H).
Step C TBSO, N- BOC HO / - Butyl
(25', 4/ ?) - 4- { [ "~ But yw.%::yl )si |yl ]oxy}-2-(hydroxym

Step

et hyI )- pyrrolidine-1-carhoxyajg; 1-/erf-Butyl
2-nmethyl (25,4/?)-4-{[/erl tyl (dimethyl)silyl]-
oxy}pyrrolidine-I,2-dicarboxylate (5.00 g, 13.91 nmol)
was di ssolved in dry THF (5@ nlL) under nitrogen and
cooled to - 78 OC. Diisob | al um num hydri de sol ution
(3.0 n, 32.0 mmol, 1.0 Min toluene) was added
dropw se over 30 mnutes After stirrin

neries) (wxar%mréwmmw)wma L8165y IphenyD-
sulfong[j r?iE:le ?)p?h rolfdifd Ry gl ROl ?ﬁt(ﬁﬂ4§)omp%tte

m xture wa Iue ethyl acetate
butyl(dl%&yﬂf)si)lylw}SB(hydﬁix@me&ﬂ_/ﬂJ)@@nsh(hnd-ll tmaripay hssidsh g, 14.8 mmol)
tartrate

was i veion cHaWRTEBHeS (/O st B d reppiraie B RS 4 7
mmol)a\géé‘st%a%ftdgd g(%g)%&ed%-fd%eﬁﬁoﬁ?ﬁlﬁ&lde% a8 g‘{\"lg.h ®hBYland the
mixture was stirred at room temperature overnight. TLC revealed about half conversion.
Pyridine (3.4 mL, 41 mmol) was added to the mixture which turned dark orange after 20
minutes. After two more days, the mixture was diluted with ethyl acetate and the organic
layer was washed successively with NaHCO3/H,0, NH,CI/H,O, water, and brine. The
organic extract was dried over MgSOs, filtered and concentrated to a red oil which was
chromatographed on silica gel (10% to 20% ethyl acetate/hexane). Pure fractions were
combined to give the tosylate as a yellow oil, 6.32 g (93%, 2 steps). 'H NMR (CDCl3) & 7.77
(d, 2H), 7.34 (t, 2H), 4.30 (m, 2H), 4.10 (m, 2H), 3.30 (m, 2H), 2.45 (s, 3H), 1.97 (m, 2H),
1.41 and 1.37 (s, 9H), 0.85 (s, 9H), 0.06 (s, 6H).

Step E
TBSO,

\CN—BOC

-
-

Me

83



20

washed with brine. The organic |ayer was dried over

MpSH4, filtered and concentrated to give 4.91 g of the
wareudec@beEohol as a pale yellow oil. LO M (M BorAakBoo4/042321

mz = 232.2. 1HNWR (CDCl 3) d 4.88 (d, IH), 4.27 (bs,

IH), 4.14 (m IH, 3.69 (t, IH, 3.54 (m IH, 3.42

(d, IH, 3.34 (dd, IH, 1.96 (m IH, 1.58 (m IH),

krﬁﬁugﬂ ogﬁ HR)- 40{[t%7t—ﬁﬁtgl(%liﬂnethgl)ﬁ@lf&y}-@@nethﬂﬁﬁr&i’iﬁ@@

carboxpiate] 1¢rf-Bawyl BZﬁ R M&ertm»l@myuhyas@wlozyt L KA rrpethylphaieD-
sulfonyjljy?gy} B #9{[)%?%@11%%% %fq?ttol}\é/ia %%{31’21 é( llg o qmlnof:) Q\Eatg W!}l@%@ in THF

(50 mL uﬁwrhnytwg&h laydl Eootyd o0 {thyidihonsy lﬂfﬁ&tlﬂy&bbmhydrwd sdluion|(S wser
ylate (4.91 14.8 mmpl) was dissolved in
Hydridey i BlohB¥iAnE Waﬁesid%@w&ﬁ? @%é@ Anixtrs wemihenslondy

warmeé E) r?gﬁl“tenéér&ﬁg%érg\m?ﬁ{fgﬂﬂgcgléw%&%er%l 1)\/Io{£len gthlum

triethylbtvehpdridewsotutivas 1 3.0 imlt )edasaddedam the spletian stirecdoatepern ght .

TLC reveal e .ab ut, |.f co rsi,o
tempergfUE GBSt SN N8 CHE THXEY PRI P He A ARt
Washe® B%’ﬁgfé 18k WlthaQHleH!}(?%d WHree D s rBRi € e kBdtSs ovleP ®1gS O,
m xture was diluted with ethyl acetate and the org?anlc
c

filteredl aaj @pnegatrated sheide s wolpelssy aib| Ghramarpererhedos sihca gel eluting with

06 TG Bk BB NP E N SRS SR G BBl
colorler‘ All WhiAGH( W8S, COMSRVRNFPREC= 978 31 'H KBRIETDCAPS3A (m, 1H),
% et hyl " acet at e/ hexane Pure fractions were

3.95 (m;dlﬁi); had (i o2lg),  98t(he 1HOSkbBere, HE), 4478190k b (bss3HR 087 (s,
OH), OE)%)?% steps). 1HNWR (CDA3) d 7.77 (d, 2H), 7.34
4.30 (m 2H), 4.10 (m 2H), 3.30 (m 2H),

2.45 (s 3H), 1.97 (m 2H), 1.41 and 1.37 (s, 9H),

0.85 (s, 9H), 0.06 (s, 6H). Step E TBSO | N BCC
Step F Me- But y

ANA- L ferr-But yKdi meyy Gsi |yl | oxyJ-Z-met hyl pyrrolidine

- | car boxyl at e. N—H HCI

-
-

Me

(3R,5R)-5-Methylpyrrolidin-3-ol hydrochloride. rert-Butyl (2R,4R)-4-{[ter!-
butyl(dimethyl)silyl]oxy}-2-methylpyrrolidine-1-carboxylate (3.74 g, 11.85 mmol) was
dissolved in dry THF (20 mL) under nitrogen. Hydrogen chloride solution (40 mL, 4.0 M
solution in 1,4-dioxane) was added and the mixture was stirred at room temperature for four
hours. The solution was concentrated on the rotovap to an oil which was azeotroped with
toluene and pumped under vacuum to provide the hydrochloride salt as an off white solid,
1.80 g (100%) which was used for the next step without further purification. 'H NMR
(CD;0D) & 4.54 (m, 1H), 3.95 (m, 1H), 3.44 (dd, 1H), 3.18 (d, 1H), 2.19 (dd, 1H), 1.76 (m,
1H), 1.44 (d, 3H).

Step G
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tert-Butyl

(25,4/?)-4-{[rer/-butyl (di methyl)silyl]oxy}-2-({[(4-nme
W0 boospbises/| ) - PCT/US2004/042321

sul fonyl ] - oxy} et hyl) pyrrolidine-|-carboxylate (6.32

g, 13.01 tnnol) was dlssolved inAHF (50 nL) under

nitrogen and coolgd to 090C.H Li t m

triethylborohydrl ‘g??hu#&oﬁ‘,. pef ~gedri de, 14.3 ni,

1.0 Min THF) was a dropvmose and the mixture was

then slowy warned to toomtenperature. After 2 hours,

TLC reveal ed hal f convion. Mre [ithium

triethyl borohydri de solution (12.0 nL) was added and
the solution stirred at roomtenperature over

R G e §R iRty 5masy R oBARY L1l o B e ftuoro-
meth)a}ﬂ%&aﬁ?;ef gj(!@SR %—Wﬂylggﬁamlﬁ 3l& ?Elrl\c/)g‘%ltondé\lp‘l@ £ HEOn AR was

I ne. organi c racts over tered an
dissoleehimetithlatoerttiaoe ¢ 0Ly anddigopepslegiylamih (D ﬂrmbdﬁébmml) under

o o 0 T S P o5 I Ve
follodeQ%gH{)C W48 gCP'}' 9"rrlr§§l§ afd the miixtife Fad GkPAd. at lp(fdrﬁ/ﬁm erature for
" 1H NVR (CDO 3) d 4.34 (m

four h@u@STbmnlxtH)e weg ctg@te(dnvyltlzN}-hCMHg@ a(lqirpxtrqq}ed tylwl(tlmithyl acetate.
The c%xgl,l)fnga_'lfglrzg e\serﬁ%sreWQh%C(%@I%%Qn(iggrlr(e, drlg&—%\’/er%gﬁ)%

filtered2hd kofcelMehtoy kcpilﬁlé aldatk draﬁgecthl Wldbﬁﬁtﬂgwﬂhgi ®n silica gel eluting with

/erf-Butyl 2R R)-A-{[tertbuty
ethy! aetase rwi%gnthqo iyl deetngy W;s@w%luoleé.nﬁ%dqct 853 P grange solid,

I
219 i oo L N R 2P, P T R e
8.12 (M =19, Bl 98, IIHI) 1,76@!1913&719‘) (tV\HS) ads@e{m aHgi, 4. 5(9(rm ]>H)l,u464 (m,
was stirred roomte
1H), 43} om . Geld (ToATR R 6 o1 B H ey b&lb@a@ @ollah 207 (. 110, 1.81

(m, lﬁg gzeotroped wi th toluene and punped under
cuu yrovi de the hydrochloride salt as an off
white SO|Id 1.80 g (100% which was used for the next
step wi t hout further purification. 1H NVR (CD 30D) d
Stepd. 54 (m IH), 3.95 (m IH, 3.44 (dd, IH), 3.18 (d,

IH, 2.19 (dd, IH), 1.76 &m 44 (d, 3H. Step
ave 'V‘SO\C J\/Nj‘/H@

(3R,5R)-5-Methyl-1-({[3-(trifluoromethyl)benzoyl]amino}acetyl)pyrrolidin-3-yl
methanesulfonate. To a solution of N-{2-[(2R,4R)-4-hydroxy-2-methylpyrrolidin-1-yl]-2-
oxoethyl }-3-(trifluoromethyl)benzamide (1.50 g, 4.54 mmol) in dichloromethane (30 mL)
and pyridine (1.83 mL, 22.7 mmol) under nitrogen at 0 °C was added methanesulfonyl
chloride (0.42 mL, 5.45 mmol) dropwise. After being stirred at 0 °C for two hours, the
reaction was allowed to slowly warm to room temperature and stirred overnight. The mixture
was diluted with NaHCO3/H,O and extracted with ethyl acetate. The organic layer was
washed with NH4Cl/H,O and brine, dried over MgSQy, filtered and concentrated to give the
mesylate as a brown oil, 1.87 g (100%). LC/MS (M+H)" m/z = 409.0. 'H NMR (CDCl;,
major rotamer) & 8.12 (s, 1H), 8.01 (d, 1H), 7.78 (d, 1H), 7.59 (t, 1H), 7.29 (bs, 1H), 5.33 (m,
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N-{2-[(2/7?,4
) - 4- Hydr oxy- 2- net hyl pyrrolidin-I-yl]-2-oxoethyl}-3-(tr

wo béosos@aet hyl ) benzam de. PCT/US2004/042321
(3/?,57?)-5-Met hyl pyrrolidin-3-ol hydrochloride (1.80

1 L) was, . di v [ i.chl-ar th

110, 4. o dPoBub i Pal iR D e oLt 3 Gl 23Rl . 104

(m, THY1 38q@€IH). ( 3- Tri f | uor onet hyl - benzoyl ami no) - acetic acid
(2,93 g, 11.85 nml) was added fol i owed by EDC (3. 41

g, 17.8 mol ) and the m xture was stirred at room
tenperature for four hours. The m xture was dil uted
with NHACI / H20 and extracted twice with ethyl acetate.
The conbi ned extracts were shed with NaHCO I O and
brine, dried ovés-. (X fiﬁ{grr and concentrated to

gi ve a dark orange |oi N. r offat ogr apfiy on silica ge
eluting with ethyl acetate t® 5% net hanol / et hyl
acetate gave the couplwd product as a pal e orange
solid, 3.19 g (81% 2 steps). LOMsS (MtH)+ mz =
331.1. 1HNWR (CDA 3, major rotanmer) d 8.12 (s, IH),

- ido-20méeh rolidiaA-{1)-2-dx¥dethyl}-50 (m | H),
g%“gﬁ“ﬁ%@gf’u (myllﬁro e T 1
(trifluorpipetlgybenzamide] T a sgugn ijt,he p;-tbd’e nge_syl;@te(@ .87 g.)|)1r’1 dgﬁﬂiMF (20

ool i 10 P ol e SRR ORs  o

five ho@}thee by PQ Byt tvehiydionrs3 -Bthyl et thenesuklfieh dthe ordamicalayer was
sol ution of

separatpgl, shgcbiwaceswish wates gad ey Withkringy fsd evsr MgS§24 filppred and
- 3- i | ; . A 4
concenERIM b o LTI M Sk R ey
acetatefiitxan2ave thetlzjdews deellow biloydn gd82%).00CHES (MddBdm/z =356.1. 'H
nmet hanesul fonyl chl oride (0

NMR (§PSgwinegor rafasy) %%1‘1%&:&?)&@@1 %tai[hb 78754@10%1;2; B, 7:37 (s,
10,4 S TE gl UL et L oy . 10, 1.

(d,3H)di luted with NaHC q 3/ H2g and extracted wi th ethyl
acetate. The organic |ayer was washed with NH4ClI/ H20
and brine, dried over MgSC*, filtered and concentrated

Sij»to give the nesylate as a brown oil, 1.87 g (100%.
LOMS (MMH)+ mz = 409.0. 1H NWVR (CDC 3, nmjor

Step 1

rotamer) d 8.12 (s, IFD,O8.Q1 ( H, 7.78 (d, IH,
7.59 (t, IH, 7"y (bs, N5, |l H), 4.37 (m
IH), 4.18 (m 2H), 8.88 (d, I'W), 3.7681dd, IH), 3.08
(s, 3H), 2.51 (m I1H-1.94 O

Me

N-{2-[(2R,4S)-4-Amino-2-methylpyrrolidin-1-yl]-2-oxoethyl}-3-
(trifluoromethyl)benzamide. N-{2-[(2R,4S)-4-Azido-2-methylpyrrolidin-1-yl]-2-oxoethyl} -
3-(trifluoromethyl)benzamide (1.33 g, 3.74 mmol) was dissolved in ethanol (50 mL) and then
10% Pd-C (130 mg) was added to the solution. The flask was purged with hydrogen and then
stirred under an atmosphere of hydrogen using a balloon for four hours at which point, TLC
indicated complete consumption of starting material. The reaction was then flushed with
nitrogen and filtered through Celite on a glass frit and washed with methanol. The filtrate was
concentrated to give the desired amine as a dark brown oil, 1.21 g (98%). LC/MS (M+H)"
m/z =330.1. '"HNMR (CDCl;) & 8.12 (s, 1H), 8.02 (d, 1H), 7.77 (d, 1H), 7.58 (t, 1H), 7.37
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(m IH, 1.38 (d, 3H). Step | Me N-{2-[(2"
N-4- Azi do- 2-nmet hyl pyrrolidin-I-yl]-2-oxoethyl}-3-

wQ teasfobeses onet hyl ) benzam de. To a sol uti on of Pa®USZO0G@42321
nmesylate (1.87 g) in dry DM (20 nL) was added sodi um

azi de ( 0] 22 ). T, ] Xt Sti
(o5, 1. 85 @1 on 7 (o vt AR 55 B 18k 20t yFgur gl 20
' Y hHRCeFag dgdg3 Thesyorgani c | ayer was
3H). 1 ﬁ@é?g?’edFng\gg??% ce w tﬁ )vvat er and then with
brine, dried over MgSq 4, filtered and concentrated to
. an orange oil. Chronmatography on silica gel eluting
StepKypith 80% et hyl acet at e/ hexane gave the azide as a
yellowoil, 1.33 g (83%. LGM (M- mz =356.1. 1H

NVR (CDC 3, mmaj a ))QH?,'jlz IH), 8.00 (t,
.58@1}1 My, 7. 37 (bR | H)y, 4.35
=3 (dd, oH), 3.50 (d, IH),

.87 (d, 1Hjel. 43 (d, 3H). Step J O H2N

, 45) - 4- Am no- 2- et hyl pyrrolidin-1-yl]-2-oxoethyl}-3-
(trifluoronethyl)benzam de. N- 2-c_[l(2 )
N4Q) {(AR pB))-del(+-Hyalrbyy -pypyr wlin-gdir ey clghexyDamiad 2hpethyl-

. S:(trifluoro henzam . .14 i .
preoi A5 LS ARG L EREMA bl 94T
methylFEhol Was 1 3UH2dxb@h 18 -@ofludromethy lbenzhmidek(208 s gy 0692 dhmol) and

W th hydrogen and then stirred under an atnpsphere of
4-hydrgwyett-pyadinisy gy cohexanos® Al 1ogpefbelt” mewhavet dmﬁ&?f{ in 2-

i TLG. i.ndicat 3 te. g ' rbi
popnf Ut 4 2, L ATEAS, RESMRARLSR R BT
1.21 m@od Wdsladeedshd the eviglreGeds dtierednt eogl eswpefatire ozerdighésHddd

wi th net hanol .. The fi Iérate was .conc

trat to. qi
A TEL R TIe UL LU M COPCEN AL 6 8 Gt i

‘reactiox}r Egl)?@%e(%%é?mi;%}_ér’aﬁgéf;% %gc’:al%‘é%%%é gg@(c{ia)lo@n&t%e t$10%

i) I ) .
methandl/3ichlosométhne/ 045 %Gm{moni@i)hyd@xide torgive 130 mg (o) afa mixture of

isomers. JH NMR (oD, et Tsonteld) 58,53 (i ADt839 Mmy, 8.02 (d, 1),
7.75 (m, 2H), 7.58 (t, 1H), 7.40 (m, 2H), 7.22 (m, 1H), 4.05-4.38 (m, 3H), 3.80 (m, 1H), 3.56
(m, 1H), 3.42 (m, 1H), 3.19 (m, 1H), 3.04 (m, 1H), 2.65 (m, 1H), 2.47 (m, 1H), 2.16 (m, 2H),
1.40-2.00 (m, 7H), 1.43 (d, 3H). LCMS (M+H)": Higher Rf isomer m/z = 505.2; Lower Rf

isomer m/z = 505.2.

Example 60
Step A
TBSO,

\CN—BOC

s
-

/
MeO

tert-Butyl (25,4R)-4-{[tert-Butyl(dimethyl)silyl]oxy}-2-(methoxymethyl)-
pyrrolidine-1-carboxylate. lodomethane (0.85 mL, 13.6 mmol) was added to a solution of
tert-butyl (2S,4R)-4-{[tert-butyl(dimethyl)silylJoxy}-2-(hydroxymethyl)pyrrolidine-1-
carboxylate (1.50 g, 4.52 mmol) in dry DMF (15 mL) under nitrogen. Sodium hydride (0.22
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19 3H), 1.43 (d, 3H); 'T NVR (CDA 3) d . -63.12 (s).
Step K Me
WOR(@BA6(6ES f , 45) - 4- [ (4- Hydr oxy- 4- pyri di n- 2- y| cyeCDus20pk/p42321
am no] 2- et hyl pyrrolidin-
g, 542 RF%‘% ?(%/ %grash%lﬁmkﬁ.fl%{tsf I )I vlv'la%ra%ge& W})Icv)rtti)c?nréza%aqtlge rixture was
stirred GRRAEHIBhtRY FSh téihh;férétuﬁé' Tham@&a@t»basl&m&d(wlrm Ethyiodcened. k)
benzam de (200 ny 607 mmol) an
orgamczlaw iYas Rgpaateds rwaéh%l twigq with c«raéﬁ*i é% H@ﬁ@rma@q‘i‘@veoﬁ’%@%
0,
rered RO GEOL o 0% o RERAObe( . Rl 8 s
Boc+H§+25/% 6.4, 20 NVl ([CD@ls) addﬁctnanal)mes (mxtmx)r e sxﬂa(m 2H) 3.25-
stirred at room tenperature overnight
3.45 (mg 3hipl 3e(sc BN dri- %961(1@, %lfébllr"@c(sp?}@dg&7ésa|9ﬁ{)a%891(5 éHi 1
ratio of two isoners. The reaction mxture was
chromat ogr aphed on silica gel eluting wth
Step Bdi chl oromet hane to 10% net hanol / di chl or omet hane/ 0. 5%
anmoni um hydr oxi de to give 229 ng (7 as a mxture
of isomers. 1H NWR ( 3, Xiur e i soners) d 8.53

| 8. 136D i) NJH . 2
s Hb EE;.Q 7.22 (Im 8'534(?5 4H)38

7.58 (t, IH)\_7

(m 3H), 3.€0° IH) 55(m| , 3.42 (m | H),
3.19 (m | .04 (m I—% .65 (m |H, 2.47 (m
IH), 2.16 (m 2H) 1. 40Mg! OO(m 7H), 1.43 (d, 3H).
LCVMS (MtH) +: Higher Rf isonmer mz 505.2; Lower Rf

isomer mz = 505.2. Exanple 60 Step A TBSO N BOC MO
IN-{2-H@8:HS)-4-[(4- Hydroxy -4- pyrldm-2-ylcyclohexyl)ammo]- -

L R s e s

compotifid wiﬁpr@pﬁ%fr))mwas 1r&dﬁfbd1a1t&)oﬁistqm\ dollomingfthe mbedusydescribed
(2S,4/7?)- lerl- bu&\%/l(dl net h

for Exciuraé (hytliebse ST bYMBIVET Re SAM-ER BEROVR(E G808 53 (0
0.5 61 BRI R T T KBS LAERA8D (o 0. 74
(m, THI7Er @b, 100)| 3.904%, ayed 2-a4pant 416)S. &Qr(ddt]ﬂé) Ai79t(dd,d Hyas 54
(m, 2H), 3.38 (s, 3H), 3.03 (m, 1H), 2.40 (m, 1H), 2.18 (m, 3H), 1.90 (m, 1H), 1.75 (m, 1H),
1.60 (m, 2H), 1.50 (m, 2H); "F NMR (CDCls) 8§ -63.11 (s). Lower Rf isomer: LCMS
(M+H)" m/z = 535.2; '"HNMR (CDCl;) & 8.53 (d, 1H), 8.12 (s, 1H), 8.02 (d, 1H), 7.78 (m,
1H), 7.72 (m, 1H), 7.58 (t, 1H), 7.42 (m, 1H), 7.34 (m, 1H), 7.21 (m, 1H), 4.12-4.48 (m, 4H),
3.83 (m, 2H), 3.68 (m, 1H), 3.56 (m, 1H), 3.38 (s, 3H), 2.72 (m, 1H), 2.38 (m, 1H), 1.60-2.20

(m, 10H); "°FNMR (CDCl3) & -63.12 (s).

Example 61

N Y
N ! 0

/
EtO

/

38
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stirred overnight at roomtenperature. The m xture was

diluted with ethyl acetate. The organic | ayer was
waewpanatcesl, washed twice with water and then bPCTV&#S2004/042321

dried over MgSq 4, filtered and concentrat ed to give

KB s S0 Bt S e B £ e b
amnno]?ﬁnohﬁnﬂ? ggn-okb‘gth lg Wrnﬁﬁbr&ﬁethyﬁb&ﬁanﬁdéﬁ hemitleZbinpound

1.87 06 (m 2H), 1.47 9H), 0.87
was pre@gredgpﬂowmg@l@ Rrecedgres. degtrﬂpgd By ExermIgp 'LI-.'[l }(er Rf isomer: LCMS

MY 2528 1 GERNEO0¢LTP% S Fl 18 Y8, B Gh O b3, 1R 770
(m, 2HY Wejzh@w(lﬁtim )7H)8r(ﬁ10|1H9“4103 A W7 (m238X @Iy b} (8; 6HY,i3fd4uen,

ronet hyl ) benzam d he title conpound was prepared
1H), 1. 70 61417t(me7Hhtleﬂn@@t|4éDel 81 (mt &d)-A fol |l owi ng the

Lover REGESEO AT P SRR PR oS0 Ech 3 o

1H), 8. bér')(m $H}27 3 éml bily), ‘ﬁs@%m qu) HH)9 (rﬁ Zﬂ%(mo ) 1H7 47121 -4.48 (m,

3H), 3. 4’6 ZBS((m 5IH9|) 3. 2;(1901(:%2 @Hm 14{)12 3530(4!12 1thy 1%?-01 9%_?“8910}{) 1.20
sp{dd, TH), 3.79 (dd, IH), 3.54 (m 2H) 3.38 (s, 3H),

(m,3H% 03 (m IH), 2.40 (m IH), 2.18 (m 3H), 1.90 (m

IH), 1.75 (m IH, 1.60 (m 2H), 1.50 (m 2H); 19F NMR

(cbd 3) d -63.1 1 (s)._Lower Rf isoner: LCVMB (MHH)+

mz = 535.2; 1H NMR (CO&RMPe e 8. 53 (d, IH), 8.12 (s,

Sep Al B, 8.02 (d, 1H), 778(m IH), 7.72 (m IH), 7.58
PAGT IH), 7.42 (m IH), 7.34 (m IH, 7.21 (m | H,

4.12-4.48 (m 4H), 3.188 2H), 3.68 (m IH, 3.56
(m IH), 3.38 (s, 3H), 2.[72 gaBotH), 2.38 (m I H)
1.60-2.20 (m 10H); 19F NWR/(CDCl 3) d -63.12 (s).
Exarrple 61

Et ON-(2-{(2, 4S) - 2- (Ethoxym{%&,‘e) 4-[ (4- hydr oxy-4-pyrid
i n-2-yl cycl ohexyl) -
am no] pyrrolidin-I-yl}-2-oxoethyl)-3-(trifluoronethyl)

e TidEs M- e Fr LIRS TR FET o P ™
methyle rrdifdifre-{ Mikhoxylat.ZToa &4&4011, oﬂll—MNRn(tyIEz;ineal)yl (2S,4R)-4-
{[rert- lmt-})l(dnrm@ql)??l;élpxyhpyrg]lp)dlne;? agllc(aﬁl?oxy}.q)te UL—BQ}% 247841?% in dry
THF (Z%H%L) g} 02% \%rasg &To&%se%’&%ed ?heg%'h(q%nesmm bromide solution (2.0 mL, 6.0

mmol, 3.0 M in ether) over 5 minutes. After stirring for four hours, the mixture was warmed
to room temperature and quenched with NH4CI/H,O and extacted twice with ethyl acetate.
The organic extracts were dried over MgSOs, filtered and concentrated to give 1.00 g (100%)
of the title compound as a white solid. 'H NMR (CDCl3) & 5.85 (s, 1H), 4.25 (s, 1H), 4.08
(t, 1H), 3.67 (d, 1H), 3.18 (d, 1H), 1.94 (m, 1H), 1.60 (m, 1H), 1.45 (s, 9H), L.15 (s, 3H), 1.05
(s, 3H), 0.87 (s, 9H), 0.06 (s, 6H).

?
HO 'CN/U\/N CF3
0

Me
7
Me/%H

Step B

ZT

/

&9
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IH), 1.70-2.47 (m 7H), 1.51 (m 4H), 1.21 (m 4H).

Lower Rf isomer: LCMS (MtH) + mfz = 549.1; 1H NMWR
wQasloe®ysd 8.52 (m IH), 81 1 (m IH, 8.00 Par/usidps/o42321

7.73 (m 2H), 7.55 (m IH), 7.39 (m 2H), 7.20 (m

IH, 4.1 1-4.48 (m 3H), 3.46-3.88 (m 5H), 3.21 (m

IH, 2.63 (m IH, 2.38 (m IH, 1.55-1 .98 (m 10H),

N- éogémsiilzi)(l -FE*BaRY -2 -1 éthPlethy A4 BPks- Mme,/ Fipribtn-2-

yIcyclob@eylmmpohxy{[ql@mémlw(wmm (tziflupromethyDbenzamidg, Hhe title

compo&/nd \U%t #a?%cpﬁb% %/ 516&!161 die gt@?ré\ %ﬂp@?%h@gg‘ocea—lﬁe@descnbed for

Exampl{e[@CHbgHeva@boﬁﬁt MMSI(MAHH)ém& B340 i '@ WBIR ((219@136; a‘)rfbis((m
(1.00 ¢ 278nm3|3|ndr

11D, 8.0 Gl 146 BT S P et 59 Gt Ho 64 sk 1 B 732 (.
1H), 7. % fﬂg)f 4§99, Jﬁ*@% r31$b§) o¥d OJ‘mlﬁ)h?@ (RVAD) 3. 2@‘(9%”1@ 3,08 (m,

irfin s”the'nixture

1H), 2.1®248Gm, Baﬁrplena@mrm)aanuemmm W, BH); NHMSIIMHZ(OIXHQ) 8 -63.12
extacted twice with ethyl acetat The or

©) Lownh Gomemb At et onr %95,@ HNVRAFRE lang §.52 (@, 1H), 8.12
o 0 GEIERRNALE B QAR RS, SRR R PPy
7.22 (nd hﬂ{) 51142@)5( 15H) l4+49, ﬁn’ﬂ 1@16 4. 33 (IhH)H) 3, 2@7(rr(, dH)lJ'M (rB 19, 3.72 (m,
1H), 3. 0@5 1(@,) 2§|41)(m SH@,E,I {&2 3@,@;’, 1&1};1 2(4S(s 39% 1 28 (%3}{)5 "F NMR

ep. B/ Me Me
(CDC‘%?\L@;EZ{(?)Z& 45) - 2- (I - Hydr oxy- | - met hyl et hyl ) - 4-[ (tr ans-

4- hydr oxy- 4- pyridi n- 2- :
yl cycl ohexyl ) am no] pyrrol idin-1-yl}-2-oxoethyl)-3-(tri
f1 uor onet hyl ) benzan de.Expawle 631 e conpound was
prepared fromthe al cohol of step A follow ng the
procedures descri bed for

Ho Q JVWQ y

X

\ N /‘OH

N-(2-{(25,45)-2-[1-Hydroxyethyl]-4-[(4-hydroxy-4-pyridin-2-ylcyclohexyl)-
amino]pyrrolidin-1-y1}-2-oxoethyl)-3-(trifluoromethyl)benzamide. The title compound
was prepared in a manner similar to that for Example 62. MS (M+H)" 535.

Example 64
H o]
N, H
o CN/U\/NY@CF
\N\ s
) /\

N-{2-[(2S,45)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-(1-methoxy-1-
methylethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. The title
compound was prepared starting from ters-butyl (25,4R)-4-{[teri-butyl(dimethyl)silylJoxy}-
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Exanpl e 59. Higher Rf isonmer: LCMS (MtH) + mz =
549.3; 1H NWMR (CDO 3) d 8.53 (m IH), 8.13 (s, IH),
W@ 2@F/06@ss | H), 7.78 (d, IH), 7.74 (t, IH), 7.5BCTAIS2004/042321
7.48 (d, IH), 7.32 ml 22 (m 1 H),

I H), H, 7.
2-(1-hygt;ﬂ]>'<yl 1|_6n‘38‘3( e%%ylfq?%fo} ﬁbngq é leai%fo(ll%wﬂ' renpioc;%ur(:s dCZS%rlbed

for bxag@e 60 H?léhe(rSRf idier: I];CMS QM"FH?)F%/Z 1363 NVRH(NIDR (@Cl@) 68 55
Lower i soner: LCVB (I\/H—|) + mz = 549.

(m, 1HLB uwm afm OABimdlls) 874 (o, 21h)7.387.63 (s 3H).H)22 @1.0H)( a42-

5.80 (b, (']'h)1 {&Z fos! S, (4;?54%&(% $),3 (ég(xq ﬁdﬁ Q%gm( b, 372’2;(91 4H),

3.02 (m41ﬁ9 1(397 %Islzﬂ)(m Iﬁ 3| 4611 6I7+d>m 44), 21022((m 6|H'))Lo‘3e197f16d5ﬂler LC/MS
(M+H)*.Lm7ir2635 §HNM&|@§:DC1332&1 @%(mg'?w 811 52@1 (1&1) &P§ (m; 11F7.74 (m,

2H), 709081 (s S5 . r ST TOR TR S Y b 2 ey i

(m, 1THN227M MH)0h67L}I|9)8 (m, 9H), 1.22 (m, 6H).
am no pyrrol idin-| -yI }-2-oxoethyl)-3-(trifluoronethyl)
b_en_zlam de. Tﬂe t:ttl e conpound was prepared in a manner
simlar to that for Ex M5 (M- + 535.
Exanple 64 O %kn%lésgs (M
N-{2-[(2S,4S)-4-[(4- droxy ridj -yl cycl ohexyl ) a
m no] - 2- (| - met ho M
pyrrolidin-I-y xoe | f Torehet hyl ) benzam

i de. The ti ound s p/repaﬁed starting from
tert- bxtly\\(2' 4i ?)-4-{[/
- but yl (di net S|Iyl]oxy (I

- hydroxy-| - met hyl et hyl') pyrrolidine-|-carboxyl at e
follow ng the procedures described for Exanple

BY- ghé(ﬂsﬂsms[&ﬁﬁydrgxy-ﬂ/fpymHH)‘lﬂylmciolwxsamswl@H(m)ﬁa

methmgy_cea}?y f‘#u %ﬁﬁ ”igg A}Doggl%/z)lf'(t%auorgpnﬁﬁ )%%n%ﬁldle'_ﬁ'lﬁe title

compo&ncﬁ@as}(_ﬁ‘éparbdi‘ﬂn a fhsBidn Gisilar kdPhat for Exahple34( WS GVl H) 33496

(m IH, 3.42 (m IH, 3.22 (m 4H). 3.02 (m 1H)),
1.89-2.34 (m 6H), 1.46-1.67 (m 4H), 1.22 (m 6H).
Lower Rf isoner: LOM £ 6Bz = 563.3; 1H NWR
(CDA3) d 8.53 (m IH), %M%f’m 803 (m IH,

ParcA7.74 (m 2H). 7.35-7.61 (m 3H. 722(m I H),
3.87-4.43 (m 4H), 1%%?(”1 IH. 3.21 (m 4H . 2.64

ngI]DIIH), 2.27 (m IH I%&:(m 9H), 1.22 (m
O
OMe

1-tert-Butyl 2-Methyl (4R)-4-{[tert-butyl(dimethyl)silyljoxy}-2-methylpyrrolidine-1,2-
dicarboxylate. To a solution of 1-tert-butyl 2-methyl (25,4R)-4-{[tert-
butyl(dimethyl)silylJoxy}pyrrolidine-1,2-dicarboxylate (5.11 g, 14.2 mmol) in dry THF (60
mL) at -78 °C was dropwise added lithium bistrimethylsilylamide (17.0 mL, 17.0 mmol, 1.0
M in THF). After being stirred for 30 minutes, iodomethane (1.77 mL, 28.4 mmol) was then
added. The mixture was stirred at -78 °C for one hour, warmed to 0 °C for one hour and
finally quenched with NaHCO3/H,O. The resulting mixture was extracted twice with ethyl
acetate. The combined extracts were dried over MgSOy, filtered and concentrated. The

residue was chromatographed on silica gel eluting with hexane to 5% ethyl acetate/hexane to
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N-(2-{ (25, 45)-4-[(4-Hydroxy-4-pyridin-2-ylcycl ohexyl)a
m no]-2-[(1S)-1 nmet hoxyet hyl ]

w@ypoasobesds n- 1 -yl } - 2- oxoet hyl ) - 3- (tri fl uor onet hpCTivsnmwana2321
ide. The title conmpound was prepared in a fashion

providegisbibis (10h) SHEAm i BEBRE e oA 1 eo s i SRS v
m/z =24/ “HK}M}{Z (GERPHIRIHL TS /YD 6h | ah] 98 Xm21 ARNBA- P35 (4,

di ¢ar boxy To a solution
2H), 1.61— (@mrfiH)bUM‘(mZQHbt(m& (n( ’D}B, AR (A Gl er t but yI (
di met hyl ) silyl]oxy}pyrrolidine-I|,2-dicarboxylate (5.1
19, 14.2 mol) in dry THF (60 nL) at -78 0C was
Stederopvvl se added |ithium bistrinethylsilylamde (17.0
m., 17.0 mmol, 1.0 Min THF). After heing stirred for
30 m nutes, |odomet haﬁe (1 8. mmvol ) was then
added. The méb fas d a or one hour,
warnmed to O Q ne 0 and filnally Ywéenched with
NaHCO 3/ H2q . 'sFhe~fesul ti m xt UPe was extracted
twice wth &tpl acetate. The conbi ned extracts were
dried over MJSq 4, filtered and concentrated. The
resi due was chromat ogr aphed on silica gel eluting wth

(SRS Tt nt- Py R BB e o 2o B e

pyrroli‘ah{ 1- ﬁgmoétwg@qmuﬂ&ndhggﬂe&anﬁ&b % t(t@@@knp%)l%cgwas
prepare@rfrorm Il-l)tert jbuafi 2(rm;thgl|—{)4R) -4 }_&uprt(lmtyl ethy])gidyl{qny } € |

methylwrfczlldirt%g? '&ca[rlzod(_yﬁi}%]foél)?yw% the IpIrOé:edurEs glﬁsgrlb doji:?(re )l(E))/(lasngle 59.

ngher%?on?erdwﬂm YMeD! al/i €isng 2; ‘H NMR (CD30D bis-trifluoroacetate salt)
| -yl }-2-oxoeth 3- étrlfluororrethy benzam de. The

5851 1D, 8 R0 AN 56 far B, T THhrA lfb(ddt 9H> 3.98 (m, 1H),

s AT T iy P WA TR P2 .

7H), 1.82 ngc gpigl Nesvel ®FGedne dL oS Emamw 8/59 5199 F\HrNIRR (CERO®, bis-
+ mz = 519.2; 1H NMR (CD 30D,
trifluorbacstate $a‘1ﬂ) L0849t Hlb 84 (M), 1H), 8.14 (m, 1H), 7.65-7.90 (m, 4H), 7.25 (m,

1H), 4.10 (m, 3H), 3.72 (m, 1H), 3.28 (m, 2H), 2.73 (m, 1H), 2.10 (m, 3H), 1.82 (m, 2H),
1.73 (m, 4H), 1.58 (s, 3H), 1.45 (s, 3H).

Example 67

Step A
HO,

\CN—Cbz

MeO/QO
1-Benzyl 2-Methyl (2S,4R)-4-hydroxypyrrolidine-1,2-dicarboxylate. L-trans-4-
Hydroxyproline methyl ester hydrochloride (9.70 g, 54.0 mmol) was dissolved in dry THF
(180 mL) and triethylamine (7.53 mL, 54.0 mmol). N-(Benzyloxycarbonyloxy)succinimide
(13.5 g, 54.0 mmol) dissolved in THF (70 mL) was slowly added to the solution. After

stirring at room temperature overnight, the mixture was diluted with ethyl acetate and the

organic layer was washed successively with water and brine. The organic extracts were dried
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d 851 (m IH), 818 (m 2H), 7.63-7.90 (m 4H), 7.27

(m IH, 4.15 (dd, 2H), 3.98 (m IH, 3.55 (m IH),
Wezmﬁ/o(smss 2H), 2.92 (m IH, 2.38 (m 2H), 1. 9E€”P/U8ﬂ)04/042321

(m 3H), 1.50-1.79 (m 7H), 1.42 (s, 3H). Lower

over NS G o PGB At B ST i V&Sf&%oﬁ'?%wg@aéh%%wwa zel (30%
to 70% 'e | a&{éké‘/h%bfﬂnej tH)_})rO\ﬁd@ $ 8. gQ@S‘{/dgbf dé‘sﬁrcd ﬁro%lﬁct(ema dotdrless oil.

LC/MSI(M+H 11/ (280.03 )1 NMRE{EH ) O3 (rm, £ g),ﬁo 3;297 ?m,gZI@)gA 52 (m,
21, 348 iy 1 g SR i PR TR 2uff P A HOL N oz

(25, 4/ f)-4-hydroxypyrrolidine-I1,2-dicarboxyl ate.

L-trans-4- Hydroxyproline net hyI ester hydrochl oride
StepB (9.70 g, 54.0 mml ) was di ssolved in dry THF (180 ni)

and triethylamne (7.8, 54.0 mmol).

N- (Benzyl oxycar bonyl oxy) r&b@ de (13.5 g, 54.0

mol ) di ssolved in THF ( ) was slowy added to the

solution. After stirring at,roomterrperature

overni ght, the m xture V\@§od|‘Puted with ethyl acetate

dth | a h d
%wyﬁz&%?ﬁé o GRgarb D BR TR bbb pEtFel-Benay!
2- methlé\fa(r%? 4%? 4L Hyd}(ﬁ{ggﬁg%ﬁc@ﬁ Qnﬁgﬁ{){)ﬂg%g/o(? g@g fg?ﬁ'h@) Was dissolved

in dry H&E(HIOeﬁh)aamim)aldddo @r"dvun_der eroserg So&imen hyslridd ék D# gd26.0 mmol,
M T AT YT R
mmute£ metrgw-butﬁaﬁl%ldrﬁﬂm 2(')_&1@16 Bf% alrUjm%)o_l’)Sarﬂsoem%ﬁbbromlde (3.15 mL,

Step N Chz MeO 1-Benzyl
26.0 mmol\)hwdw Iadded and the mixture stlrred for one hour at 0 °C and then one hour at

room t n@géé t 4thJrr?1r>]( é ife Way bﬁ’Xteé 1t|h Ithy? ace’tﬁe dfhe%rge?rﬁé/ ia@EIEWas washed
with water and then brine, dried over MgSQy, filtered, and concentrated. The residue was
chromatographed on silica gel (20% to 50% ethyl acetate/hexane) to give 4.21 g (48%) of
benzyl ether. LC/MS (M+H)" m/z =370.2; 'H NMR (CDCl;) § 7.34 (m, 10H), 5.13 (m,
2H), 4.51 (m, 3H), 4.20 (m, 1H), 3.68 (m, 2H), 3.54 and 3.78 (s, 3H), 2.45 (m, 1H), 2.11 (m,
1H).

Step C
BnO

\CN-Cbz

Me
Me/gH

Benzyl (25,4R)-4-(Benzyloxy)-2-(1-hydroxy-1-methylethyl)pyrrolidine-1-
carboxylate. 1-Benzyl 2-methyl (25,4R)-4-(benzyloxy)pyrrolidine-1,2-dicarboxylate (4.21 g,
11.4 mmol) was dissolved in dry THF (20 mL) under nitrogen and cooled to 0 °C.
Methylmagnesium bromide solution (8.4 mL, 25 mmol, 3.0 M in ether) was added dropwise.
After stirring for twelve hours at 0 °C, the mixture was warmed to room temperature and
quenched with NH4CI/H,O and extracted twice with ethyl acetate. The organic extracts were

washed with brine, dried over Na,SQ,, filtered and concentrated. The residue was
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2- net hyl

(2S, 4/ ?) - 4- hydroxypyrrolidine-I,2-di carboxylate (6.60
W@?200286063m0l ) was dissolved in dry THF (100 neQT/@8m04/042321

cooled to O OC under nitrogen Sodi um hydri de (1.04 g,

0% d i | oi
crvorf g o e B2 b el e P R ALEELHD o e
alcohdl %‘s%@l{&ol@y&ylﬁmg {mwm/ge 3¢0.- 140H9\IM1{ @pop) )37a3’w(m IOH)
enzyl brom de nmol ) were added and

5.55 (m ><11H)r:’e2@(s QHé,d4 503(5 Ak 4hidum, dit)04.0E (mnaH}), el (GnéH)oQJW (m,

00 xture was diluted with
1H), 1 3!1{/1‘ Qj@e?g?Z?’a}%ﬁef&? gsaﬁﬁgn | ayer was washed with water
and then brine, dried over MySCU, filtered, and
concentrated. The residue was chromatographed on
StepI3ilica gel (20%to 50% et hyl acet at e/ hexane) to give
4.21 g (48% of benzyl gghher. LCO M5 (MtH)+ mlz =
370.2; 1H NMR (CDOA 3) d 7. %NH) 5.13 (m 2H),
4.51 (m 3H), 4.20 (m IH) 684 (m 2H), 3.54 and
3.78 (s, 3H, 2.45 (m IH, 2.1 1 (m IH. Step C BnO
. N- Cbz L /TMe Me CH Benzyp~(R5, 4
) - 4- (Benzyl oxy) - 2- (| - hydr oxXy- | - net hyl et hyl ) pyrrolidi ne
- IBearyAq2y) 4RD-Q (BenBAOXY)-2-BoprigenlIpyrrolidine-1-carboxylate. Benzyl

?) - 4- (
(25,4 i e ok 0B rep iSRS SEBITP IR aty Py s W & 601
mmo]ﬁ B%Sndggél% gletBIu@He? %@jﬁ%f&hdt tﬁeﬁlﬁogaﬁnnév@bw}nﬂa o ﬁﬁl‘ldl;"lmder

sol ution Min ether) was
nitrogad dBick dixopeives codled e S@t"Crandnlgxoﬁyirchmmle\(@ dA o, .Gmnel) was

0C, the xture Q mte er at
addecane e U5 NPT FRBCRSHT oD G PR R R By
addlugﬁ SF @hafer. ﬂ_ﬁéereﬁflgx?g‘fn%(t@%t\ﬁa@f&ﬁa&@d Bviv@aRad iy héetde bn®ihe
ri ed over Na2S | tered and concentrated. The

organicesitaue was hshedayith opizgpHeed over Nah$Qa fisted(@ndmpnesngatwsl. The

rt:sld@'t\[)\f1 ﬁé}?grgétgér%{?@%nﬁ%q ge?(@c% Mﬁﬁfﬁlﬂlgs a@/hgga?%y% gl\:ﬁ_'1 10g

(52%52\%311& GR@n a3 fle! e’ﬁ%w(cm IJ@/MS (M+B5" flas= 354, 'PﬁNMR (@ch) 8
0 (s, 2H, 4.18 (m 2.05 (m 2H),

7.35 ((nmlOHBi)S 1@ (R2H )y 84 (m 2H), 452 (m, 3H), 4.16 (m, 1H), 3. 87 (m 1H) 3.58

(m, 1H), 2.29 (m, 1H), 1.94 (m, 1H), 1.69 (m, 3H).

Step E
BnO

T

Me/\Me

(2S,4R)-4-(Benzyloxy)-2-isopropylpyrrolidine. Benzyl (25,4R)-4-(benzyloxy)-2-
isopropenylpyrrolidine-1-carboxylate (1.00 g, 2.84 mmol) was dissolved in ethanol (40 mL)
and then 5% Pd-C (100 mg) was added to the solution. The flask was purged with hydrogen
and then shaken on a Parr under 53 psi atmosphere of hydrogen for 17 hours. The reaction
was then flushed with nitrogen and filtered through Celite on a glass frit and washed with
methanol. The filtrate was concentrated and chromatographed on silica gel (1% triethylamine

/ 10% methanol / 89% ethyl acetate) to furnish the amine as a pale yellow oil, 0.53 g (85%).
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IH, 1.73 (m IH, 1.21 (s, 3H), 1.13 (s, 3H). Step D
6110V I N Cbz Benzyl

wW{ 265/d408§5- 4- ( Benzyl oxy) - 2-i sopropenyl pyrrol i di reErUSwed/0%2321
oxyl ate. Benzyl (2S, 4/7?)-4-(benzyl oxy)-2-(l -hydroxy-

onnd GBS0 B A 45200,

3.19 dhfnff AYoatH, 2e1) (265 Bn M), {26MBRIIH)Y
( } eo\f\t/as cgo ed@?o -)57:b m%g)tﬂﬁig%m}g{wqg}?{(d 3'|Th1)9091(d
3H). (0.44 m., 6.0 mmol) was added dropwi se. After stirring
for three hours at -30 0C, the m xture was quenched by
addition of water. The resulting m xture was extracted
Step Ftwice with ethyl acetate and the organic extracts were
washed with brine, dried over Na2SO4, filtered and
concentrated. The resid c at ogr aphed on
silica gel (1O%Bl”8 Wﬁr%lﬁa éngaﬁe) to give

1.10 g (52% of thelolefin aslia pale”y&llow oil. LO M
(MtH) + mfz 352.2; 1H NVR (CDCP3) d 7.35 (m 10H), 5.16
(m 2H), 4.84 (m 2H) 4""52(m 3H), 4.16 (m |H),
3.87 (m IH), 3.58 ( H, 2.29 (m IH, 1.94 (m
INH){2- [azm)emeﬁzy)loxﬁewpﬁmmrmﬁmwby -oxoethyl}-3-

(trlfluérggaedf l%,laen& tnb@hg,f%&%i %l%clanszgl oxyf)xll rrép%'lfay@ro@%ine%%%%'g, 1.90

mmol)'&a%raﬁs%ﬁv@ahlpmeﬁl@lrdxﬁétnﬁre@wm@mﬁh@o ch. @Tﬂﬂu&o&ﬂathyl-
nmol ) was dissolved in ethanol (40 nL) and then 5%

benzoﬁdnmol 200icrag)d (@ef$22d 408 mmol) s @éqiqgltfp pwedrhy EPGEIe Yegs 2-06
mmol)§§d ee-idmwtﬁrg‘ Svga\é gﬁnérgg ?t r%;%rtélggé}aﬁ.\g gtu raf“sé)m rVBSEd the
reactioh @A tHo® PetWa s pldi€ Mble ST Hluot: ddTetnylt-b’e@g@)ﬂaranﬂ) Hidticercsi0.12 g,

through Celite on a glass frit an
0.48 mmaleR oA MOTHEDE (D0 d SRS h BT AR L GiHng continued for 3
hours 51@5%‘%&89&%%?%&% sdtlukGBr 9ol Y hd nBlel A8 dAomatographed on
silica gel eluting with 30% ethy! acetate/hexane to provide 0.66 g (79%) of the coupled
product as a colorless oil. LC/MS (M+H)" m/z = 449.2; 'H NMR (CDCl;) & 8.03 (m, 1H),
7.76 (m, 1H), 7.58 (m, 2H), 7.34 (m, 5H), 4.52 (m, 2H), 4.03-4.34 (m, 4H), 3.65 (m, 1H),
3.48 (m, 1H), 2.54 (m, 1H), 2.12 (m, 1H), 1.92 (m, 1H), 0.92 (d, 3H), 0.77 (d, 3H).

HO 0 H
A cr
"’ O
Me

Me
N-{2-[(25,4R)-4-Hydroxy-2-isopropylpyrrolidin-1-yl]-2-oxoethyl}-3-

Step G

(trifluoromethyl)benzamide. N-{2-[(2S,4R)-4-Benzyloxy-2-isopropylpyrrolidin-1 -yl]-2-
oxoethyl}-3-(trifluoromethyl)benzamide (0.630 g, 1.40 mmol) was dissolved in methanol (60
mL) and then palladium hydroxide (90 mg) was added to the solution. The flask was purged
with hydrogen and then stirred under an atmosphere of hydrogen using a balloon. After three
hours, TLC indicated complete consumption of starting material. The reaction was then

flushed with nitrogen and filtered through Celite on a glass frit and washed with methanol.
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/ 10% net hanol / 89% et hyl acetate) to furnish the

amne as a pale yellowoil, 0.53 g (85%.LC/ M5 (MtH) +
waoas06@a9. 2; 1H NVR (CDCl 3) d 7.33 (m 5H), 4Pdoulmo4/042321

2H), 4.12 (m IH), 3.19 (dd, IH, 3.00 (m 2H), 2.05

The filtglywh] tpnegiisaiedsisivd hdesiied addiht i white ol 6528 Cooss).
LoMshivid1 )2[* 41%?:4#53)2 %Wﬁxtmg)%“s 1399{1024&') pYSREo$d dh BH); ¥lok-4.52

-2- oXoet hyl Y-32 (trifl uororet hyl ) benzam de.
(m, 4HY, 353, (4, T)i)éB{Bem,zM{)oi)W(@- 15 pr 853 2pymy Bt). @i §9e(d( BN '8 (d,
g, 1.90 mmol) was dissolved in dichloronmethane (30 i)
3H)- Under nitrogen. (3-Trifluoronethyl benzoyl am no) -
acetic acid (0.462 g, 1.90 nmol) was added fol |l owed by
EDC (0.394 g, 2.06 nmol) and the mi xture was stirred
Step Hat room t enperature overnlght. LC/ M5 reveal ed the

reacti on was not yet gonple Mor e

(3-Trifluoronethy -bagzo n ac acid (0.12 g,
0. 48 nmol es) aad Wy Rl es) were
added and stN r ont ed for 3 hours at room
tenperaturej t refl for 1.5 hours. The m xture

was chromategraphed on sifica gel eluting with 30%

Rotbhl @8 SH BT HERS Ay ButbeaTartohergy bl o rify -
pyrrolﬁ‘lﬁal%hl} i—'ﬂx gmlﬁhoﬁolﬁet%"l)f)ésgzahhﬁle Zﬂ}eZﬁle(cﬁgnpbhhd was
prepare@rﬁormﬂi)e abgv@glte(rmeduaH) follgwxrg tbﬁpropq(:q}mure lg)gqm(eﬁl] fory E.i)(ample 59.

ng,her%_ysorrgp Ipé)g)lﬁ/gg?H% I(KIIB = 5'.’;'3 3; q{ ﬁl%/ﬂi %'CD% bi:trhfludiBacetate salt)
5 8.66 (gh {121 26 (m4éﬁ &yﬁrzmy? 24 (@OHHPDVSDRW nell) | 4136 ¢th-3H) 4.06-

oxoeth '} | uoronmet h benzam d

4.27 (My2fDs 4 Q@&mm)), 346333ni$719,03<% (zn,u 1 paéé;ﬁmpw) 31 imy- 1)y 2 ]34 (m,

T Y T N N T T
533.2; pﬁ' mem WD OIS il RiIok0ctil)sa WP S6HIEE IIH‘.) $be (nipBH} |7c% (m,

flask was purged with hydrogen and then stirr

2H), 7. mhderZI‘cih 4&0%@(@;5&%6 4ayoh SHer?. Qﬁsﬁm}glfb) B4P (BohtD, &f%?e(rm
a1, 15808851, 0.96 (d, 3H), 0.91 (d, 3H).

The following Examples 68-71 were prepared in a manner similar to Example 67.

Example 68
H 0
N, H
HO CN)K/ Nj{©\0F3
N\ ~ O
\ /
O 7 O\

N-{2-[(25,45)-4-({4-Hydroxy-4-[5-(methoxymethyl)pyridin-2-yl]cyclohexyl}-
amino)-2-(methoxymethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide.
MS (M+H)* 579.

Example 69
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hours, TLC indicated conpl ete consunption of starting

material. The reaction was then flushed with nitrogen
wanasfosdeeer ed t hrough Celite on a glass frit arPdrawazioeo42321

wi th nmethanol . The filtrate was concentrated to give

t he desired al cohol as white _solid, 0~52 g (100% .

L MS (MHH) + mz ==359. R, 1H (I-CDCI 8.11 (m

2H), 7.53-7.82 (4B , 4@ N4 03363(m

IH), 3.43 (m INH), 0 ( ‘H),1.6225(m2|—|)

0.89 (d, 3H), \0. 8 (d, 3H). Step H

N-( 2- {(28 S (4- Hydr oxyg4- pyri di n-2-yl cycl ohexyl ) a

m noj - 2- |sopropyl pyrrolldln\

R A A7 5000

cyclohexlyl)ammqLza(xﬁeﬁmkymwuyg)pyhmhﬂtqu]m-esmbmm bed for

e 59. Higher isaonmer: L M5 (MrH)+ m z 533. 3;
(t“ﬂ“OIP{“gﬁR jde bM§(MT}ﬂ @8foacetate salt) d 8.66 (m
S | H), 820(m3H) 7.94 (m 2H), 7.74 (m IH), 7.59

(m IH, 4.36 (m 2H), 4.06- 4.27 (m 2H), 4.00 (m
IH, 3.63 (m IH), 3.4ExampldH), 2.63 (m IH), 2.50
(m IH, 2.34 (m 4H), 176205(m H, 0.96 (d,
3H), 0.93 (d, 3H); Loner somer M (MtH) + mz =
533.2; 1H NVR,G '& b‘;l;,g e salt) d
866(mIH)8 i m 796m2H) 3772(m
2H), 4.00-4(427(m 5H)5 3245 (m 2H), 2.65 (m |H)),
2.49 (m | . K, 1.95 (m 5H), 0.96 (d,
3H), 0.91 (d, 3H). The foNLow ng Exanples 68-71 were
prepared in a manner simAdar to Exanple 67. Exanple 68

N2 105230 A1 4 iy S5 By RO el AR POIHER Yooy -

methylJpriolidia- 1( yR2heRog iR RY(riffusrohiethylybenydrhid2: MS@UHH)}563.
-(trifluoronethyl)benzainide. M5 (MrH)+ 579. Exanple
10 69N- {2-[ (25, 45) - 4-[ (4-{5-[ (D net hyl am no) net hyl ] pyri di

n-2-yl } - 4- hydr oxycycl or]%g%rﬂe 71

am no] - 2- (net hoxynet hyl ) pyrrolidin-1-yl]-2-oxoethyl}-3
- (trifluoronethyl)benzam de. M5 (M-H) + 592.
N-{2-[(25",4S) -4-[(4- roxy- 4- pyr
I din-2-yl cycl ohexyl ) am o] - 2- (|Os op# opd
pyrrolidin-I-yl]aa OEt hy st&/r’ﬂ
ide. M5 (M+H)+ 763

15 N-{2-[(25,4S)-4-{[4-Hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexyl]amino}-2-
(methoxymethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide. MS (M+H)
613.3.

Example 72

20
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Exanple 71 O N
N-{2-[(25",45)-4-{[ 4- Hydroxy-4-(5-pyri m di n-2-yl pyri di
wornzogs/gaogasy cl ohexyl ] am no} - 2- PCT/US2004/042321
(met hoxymet hyl )pyrrolidin-I-yl]-2-oxoethyl}-3-(trifluo

romet hyl ) benzam de. M5 (p%kb 613. 3. Ex |l e
72N (2-{(3S) - 3-[[ 4- Hydr oxy- 4- (mﬁazi yl pyri di n- 2-
f Ndﬁﬂfi§%$¢F2-oxoethy

l)-3- (trlfluor-nEs- ben de.
N-[2-((3S)-3-{f4-]
yl ) cycl ohexy! Jam No}pyrrol|d|n [ -yl)- 2 oxoethy]] 3 (tr
i fl uoronef hyl)benzam de (29.0 ng, 0.051 nmol) and 37%
aqueous fenpal dehyde (21 ulL, 0.26 mmol) were dissol ved
in THF (1.0 nmL). The m xture was evaporated to
dryness. Then the residue was taken up in THF (1 nlL)

telg tox bor 24 , 0.11 mo
N-@2- {?@3 fﬁggﬁmrﬂﬂer A znn-f?l?f&;g gg roo&gt enper at ur e)
yl)cyclb‘ﬁ@ﬁfl](ﬁmthyﬂd'iﬂmmWruﬁlﬁllnﬂSylp-llFofoleﬂtylP&- HPLC to provide
e

(trlﬂqu)q\;tati\;{)le)gl?zgggdgl\l{é Q(S%gg{if}(ngroxplﬂ%p}%gmg 2- }%yrn&nez

el R BRI REC P st oyt o e

0.051 hmdy ar{d 37% hgueoastrimgldebpiez@utle 0. 28{iRel) (B dissolved in THF (1.0
“3-({4- Hyd - 2-yl) pyridin-2-

mL). ey Ak 513 R Fo7 | LA R G B SR YR o THF () mL)

and so'd“n&‘ﬂa@@f%&?ﬁ’dr%lggl )%/1@22411%8((451 Hﬁnol@w@§4dd€HDAheta&dng3¥%ed at

aqueous for mal 0O mmol ) were dissolved
room fempretiry beereighb |ty ngddure3va6 nmﬁed PhélBHGourreviga ghe title

at ed Then the residue was taken up
Cmnmﬁﬁggaénwg'W&ﬁ}gﬁgygggiun1triacetoxyborohydride (38 nmy,
0.18 mmol) was added. After being stirred at room
tenperature overnight, the mxture was purified by
HPLC to provide the titF&a@glepdund (27 my). MS (MH)
572. 3. Exanple 74 Step A

L9
HO ”[:>N/ﬂ\v/N CFa
o!

N-(2-{(3S)-3-|{4-Hydroxy-4-[5-(1,3-0xazol-2-yl)pyridin-2-
ylJcyclohexyl}(methyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-3-
(trifluoromethyl)benzamide. N-{2-[(3S5)-3-({4-Hydroxy-4-[5-(1 ,3-oxazol-2-yl)pyridin-2-
yl]cyclohexyl}amino)pyrrolidin—1-yl]-2-oxoethyl}-3-(triﬂuoromethyl)benzamide (45 mg,
0.081 mmol) and 37% aqueous formaldehyde (30 mg, 1.0 mmol) were dissolved in
methylene chloride (5.6 mL). The mixture was evaporated to dryness. Then the residue was
taken up in THF (1 mL) and sodium triacetoxyborohydride (38 mg, 0.18 mmol) was added.
After being stirred at room temperature overnight, the mixture was purified by HPLC to

provide the title compound (27 mg). MS (M+H) 572.3.
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Met hyl
[ -[3-(Trifluoronethyl)phenyl]pi peridi ne-4-carboxyl at e.
waovedospboeps peri di ne-4- carboxylate (2.0 g, 14 npol/$2004/042321

| - brono-3-(trifluoronethyl)benzene (1.5 g, 6.8 mmol),

and potassiumtert-buto |de & 76 g, 6.8 mol) in a

m xed sol vent of tol uene™{'28 and DMVF (4 nlL) was

added

[1,r-bis(di phenyl phosphi no)ferrocene] di chl oropal | adi um
Step A11), conpl ex with dichloronethane (1:1) (0.3 g, 0.4

mmol ) under nltrogen The m xturepyas heated at 130 0C

in an oil bath overqbght fte oollng to room
tenperature, the n1xt ered t hrough celite
and diluted with Et |ng sol uti on was

washed wi th saturated NaHCUB The aqueous | ayer was
extracted with Et OAc twi ce. The conbi ned organic

MethylaY Rl 6 ofif et B ) vl Fidieentadorfladd) d1dth eridine-4-
¢ % rgﬁg;ogragheJ%%tt1 l’glhexanes Zggbto 4dg%hp

carboxgilate (DO gollgrrmfolp rld'dgmp 3-(ustlpomentethy, ?@eng{]e]ﬁ, gg 8 mmol) and
potasskg{l gert( i f{siu ?(;; 9?9 ¢ (J):] glnlngohl? 1 ell Jnriy(e% o‘v%hpgf tél’u%% %WL dhd DMF

(4 mL§ wrals hdasr (P@bﬁﬁdlﬁl@ﬁ?@hbéﬂhﬁr@fet@bﬁﬁ]d@clﬂ&bb@l*@du&h@l)(cﬁn@)lex with
g, mml) was treated with the m xture of ZI\Q o
dichloseréthanerly ) 6% e Oidrintab aindgrrtragen, Themixtyrs Wis)heaigd at 130 °C in

an oil %t‘ilho%g %%h(t dR %cl)oﬁh & rogﬁ:i Ieﬁ’lget]ﬂ%re %i@%}ﬁt&%’ Wi ﬁltered through

tra centra the sol ution
celite WRBdidQEE @ith FaOAd. TH’d’]ﬁsm]eBgl lsdlutlm)}l weswakhed wath saturated NaHCOs.

esgice (90 AL petrere o ULERID e e
(MgSQ??ENc@HtrM’E& Qﬂ‘ﬂasﬂ%‘hkfrﬁﬁ@érhl%bd Wi EIAD/hbttesl20% ®R10%) to

ert

give QIBHY£ profdt- WS(NHﬁHl&&ﬁonethyl)phenyl]plperldln 4-yl}
carbonyl ) pyrrolidin-3- yljcarbamate. tert-Butyl
(35)-pyrrolidin-3-ylcarbamate (0.65 g, 3.5 ranol),

Swplﬁ'[3' (trifluoronethyl)phenyl]piperidi ne-4-carboxylic
acid (0.80 g, 2.9 nmol), triethyl%gine (0.82 nmL, 5.8
mol ) and 3
benzotrlazol-l-yloxﬁl I sfdi m no) phosphoni um
hexaf | uor ophosphat e ) ) were mxed in
dry met hyl ene chl ori de (10 nL). After being stirred
overni ght, the reaction mxture was diluted with Et OAc

1o R RS M B 5 0. R 35
(trifluoromethyl)phenyl]piperidine-4-carboxylate (0.9 g, 3 mmol) was treated with the
mixture of 2 M of sodium hydroxide in water (10 mL), THF (10 mL) and methanol (10 mL)
at 50 °C for 1h. After being neutralized with concentrated HCI (pH=3), the solution was
concentrated. The resulting residue was azeotropically treated with benzene for 3 times to
give the title compound which was used for the next reaction without purification. MS

(M+H) 274.1.

Step C

BocHN
\K:T> CF,
N
O
O
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organic layers were dried (MySq 4), concentrated and
flash chromat ographed (20% Et OAc/ hexanes to 40%
war@imsivexanes) to give 0.975 g of the desiredrET/od2od/n42321
M5 (MrH) 442.1. Step DH2Ng \ N/-\ N O (3
Sr)-1-({I-[3-(Trifluoronethyl)phenyl]piperidin-4-yl}ca
rbonyl ) pyrrolidin-3-ainine bis(trifluoroacetate).

tert- Buttﬁr[g&S?lltMIl [5((‘?51)“110%0!‘1@& I)phenyl]plperldm -4-yl}carbonyl)pyrrolidin-3-
-(trifluorometh g ] pt peridin-4-

yllcarbym}a@artmﬂyml 03P rofr dm 3}y3ﬁ|ayb@arat¢aﬁ%5§,(3cﬁ grwly1-[3- 21
(trlﬂuorr?g[ %ﬁl)\gﬁsnyé eaetrledde%-gyrn:(z%}lflic a%?cg@%g I2“.‘9 I%‘ﬁ‘lo(ii) r?etﬁ%%ra?lg?&@

mL, S. sTmmmnutUeﬂfbtmm qn@gnm(atnesihylmmo\y@oipﬁcﬁmgn of

oduct which was used for the next st
hexaﬂugmﬂhwghate, (brt.2. StZepmpl) were mixed in dry methy?ene ch&orlde (10 mL). After

being s ﬁr% {)\begfrn. gtlg %l%’e Z{_eactii)g'n(l%@uré whi HitheSa GithiFbUQrQaRERNd Riten
salurateyilP}Jﬁa@@gr‘i@He)anycmxsllé}@ir a8 extrdceadi widh Ef(2A otheseatmoks. The combined

organw(lﬂnzqr? wa&%wét(wga%héﬂmﬂa?‘ﬁé epdfashehrpmeioerphcd S35Vt r of
EtOAc/hngheg’t@m% @t@h%)@l%iérfek)‘&@ rng:(yep*pg £df the HeQrddprouc MS (M+H)
nmol ), 4-hydroxy- 4- pyr| 2-yl -cycl ohexanone (45 ny,
442.1. 0. 24 mol ), tri et hyl am ne (O 082 nm., 0.59 nmmol ), and
sodium tri acet oxyborohydride (83 ng, 0.39 mmol) were
m xed in nethylene chloride (6 nL). After being
Step DStirred overnight, the reaction mxture was diluted
with Et OAc and washed with saturated Na2C03. The
aqueous | ayer was ext racted with Et OAc three tines.

The combi ned or gam yers wer e drled (MySOM,
concentrated and pur [ fi d by silic col um (Et OAc
to | %t 3N EtOAC to O0A oprowdethetltle
compound. LCMVS ( M+H) 5 75 N

| AS- pyrim di n-Z- ylpyr|@|n- - - A-1-dl-1S-~rifluoro

met hy”~phenyl | pi peri di n-*
(385)-1-({1-[3-(Trifluoromethyl)phenyl]piperidin-4-yljcarbonyl)pyrrolidin-3-amine
bis(trifluoroacetate). tert-Butyl [(35)-1-({1-[3-(trifluoromethyl)phenyl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yljcarbamate (0.975 g, 2.21 mmol) was treated with trifluoroacetic
acid (5 mL) and methylene chloride (5 mL) for 1 h at room temperature. The solution was

concentrated to give 1.75 g of product which was used for the next step without purification.

HO 'CN
\ N CF4
& Y

1-Pyridin-2-yl-4-{[(3S)-1-({1-[3-(trifluoromethyl)phenyl] piperidin-4-

StepE

yl}icarbonyl)pyrrolidin-3-ylJamino}cyclohexanol. (3S)-1-({1-[3-
(Trifluoromethyl)phenyl]piperidin-4-yl} carbonyl)pyrrolidin-3-amine bis(trifluoroacetate)
(110 mg, 0.20 mmol), 4-hydroxy-4-pyridin-2-yl-cyclohexanone (45 mg, 0.24 mmol),
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25

ylj carbonytypyrrolidin-S-yl Jam noj cycl ohexanol . The
title conpound was prepared in a manner anal ogous to

wo has/osessEr i bed for Exanple 74. M5 (M+H) 595. 2PCExammol/e2321
76 O

trlethyl?fgpﬁ>§&g% b&P%%ngr | Eiu%q_ %lacetoxyborohydrlde i%f mfg,I 0'95 9 mmol)
were m%ﬂ k?IQHﬁétwymﬁE leQlokide (6 Ay A a8 hadLyFled b @net:, thd FRictiod mexture

onpound ‘'was prepared in a manner anal ogous to that
was dll@te@ s thdae Alcand Ey@ghqﬂ ‘gltlyaatuqagd(mﬁagp3 58he @ue@@dmréwas extracted

with Etéﬁc tflﬁs%%r?;ie: c;g)nﬁoé%ey (%/ génq ﬁg@rsxgc)re érléci I\%QQOJ‘)' écirlcergtt?‘atéd and

purified/by ﬁﬂédagmbmaw(ra@dmd ité11 BEHNIBIO AOhCHGEQREXOR) to Fioeide the
title conpound was epared in a manner anal ogous to
title compeundg BEMS BdyHp 551 %Zanme 74. MB (MrH) 567.2. Exanpl e
78 Step A HO2C N Cbz
-[ (Benzyl oxy) car bonyl ] pi peri di ne-4-car boxylic aci d.
Triethylam ne (8. 1 nlL ExaBpha®d) was added to a
sol ution of pi peridi ne-4-carboxylic acid (5 g, 40 mol)
and benzyl chloroformate (7.9 g, 46 mml) in
di chl or omet hane (100 nLH in anoi ce-water bath. After

bei ng stirred overnig sal ution was washed wth
concent r at ed HCIHGQ rlnéi;hkle 0\ er thS 4 and
concentr at ed. grap on C@ave t he
title conpound (40 g) as an oil. 264 2. Step
B O BocH ]
4-({(35)ﬁ§%h(tert-Butoxycarbonyl)an1no]pyrrolidin-I-yI
} car bonyl )pi peri di ne-I carboxyl ate. A mi xture of
I-[(benzyloxy)carbonyl]pi eri di ne-4-carboxylic acid (5

1-(5- p)(rgnghg-Z )gn;wg-fy )gbtﬂi%g)ﬁsa)gdsy;J:Huor%npeu?yl iy Rt Qin-a-

yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. The title compound was prepared in a

manner analogous to that described for Example 74. MS (M+H) 595.2.

Example 76

H
i o)
o T O 0-Q
~
| CF

1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(35)-1-({1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-
yltcarbonyl)pyrrolidin-3-yllamino}cyclohexanol. The title compound was prepared in a

manner analogous to that described for Example 74. MS (M+H) 581.2.

Example 77
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yl oxytri s(di met hyl am no) phosphoni um
hexaf | uor ophosphate (9.2 g, 21 mmol), and

wo rostohgsemm ne (3.8 g, 38 mMmol) in di chl or onet havestoh®042321
m.) was stirred at roomtenperature overnight. The
reaction sol ution was wq$hed wiih water, dried over
Na2SO4, andconcentrated.N.Th i due was
chr omat ogr aphed go @ ca @ ve 7.5g of product.

. O

M5 (MHH) 432. 2. O B CHNH
tert-Butyl |
[ (J5)-1-(PNge 'H-4-y|carbony|)pyrro in-3-yl]

car banat eL\éA}lm xture of benzyl 4-(
{(35)-3-[ t - but oxycar bonyl ) am no] pyrrol i di n-
1-yl }carbonyl ) pi peridine- 1- carboxylate (7.5 g,
17mol ) and pal | adi um on carbon (800 ng, 8 mmol) in
1-(5- thhmmylp,lﬂalmyl)mq(make{m [Br(deﬂu&makremlyﬁpplwnyﬂszqm@m -3-
The m xt sflitl_rcithrouhcelltea
yl}carhon@)wlrrphstne?'wggmd'b &é‘ﬂ? Spng ¢ E Gig gompPqydy asp‘?YS%% na

manne1?@121?1lt%_ggiéilgljgt fo8haUekGibeVior(Muklp 278 1\38 (Iﬁ“—ﬂ; s@7BocHN'. /"\ N

[(38>I-({I [6-(Trifluoronethyl)pyridin-2- yl]p per |d| n-
4- yl}carbonyl)pyrrollﬁn 3%115 carbamate. A solutio
of 2-chl oro-6-(trifluor yridine (1.8 g, 9.9

Step Al ), tert-butyl
[(3S)-1-(piperidin-4-ylcar yl)pyrrolidin-3-yl]carbam
ate (2.97 g, 10.0 nwpbzca{‘:gmi@gzhyl amne (4.1 m., 30
mol) in DMF (50 L) was ed at 100 OC for 4 hrs.
After cooling down, ethyl acetate was added. The
resulting solution was washed with brine several

1-[(BertZyNg3§) cadb byl ] fip &ridiNa ASc A baxydiceeid: dhietialadine Thé nlgSi8duecl)
was chromato 0%lra phed on silica gel to give the title
was addaship GuRbntion. pg?ﬁrldgleé‘ SAEbaxyC 8610i (@ & KB gncbenzyl
. N
chloro Qe F 780 pipiin gitigeaietins (109 mhyinnesiveir bal 4
being stnfke& b}/e:rairglhq nyd Jodytionolvasdivavhdd aithcencengnted Bl(tlyand brine, dried over
)-1-({ (tr|fluoro yridin yl
NaZSO4 qnc&,q g}t@&g{, q,tggrp]al}ynorgmp é %cg gp'bea tnil 911n§ gmf 28555] as an
Mg‘l'(l'](?,% yaso di ssol ved in a 4 Msolution of
- MS (7

oxane (10
0]
BocHN: C/“
NCbz

Benzyl 4-({(35)-3-|(tert-Butoxycarbonyl)amino]pyrrolidin-1-yl}carbonyl)piperidine-1-

Step B

carboxylate. A mixture of 1-[(benzyloxy)carbonyl]piperidine-4-carboxylic acid (5 g, 20
mmol), tert-butyl (3S)-pyrrolidin-3-ylcarbamate (3.9 g, 21 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (9.2 g, 21 mmol), and
triethylamine (3.8 g, 38 mmol) in dichloromethane (100 mL) was stirred at room temperature

overnight. The reaction solution was washed with water, dried over Na;SO,, and
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25

niL). After being stirred at roomtenperature for 1

hr, the solution was concentrated to give the desired
weemdoetseas HC salt (0.6 g). M5 (MrH) 343. 1. BtEPSH04042321

N N CF3

conceqtfq(t% El%\r L Ie;]v&%rc?{lﬁcﬁ%atégdrhghe%_%l s)lllca g{e 0 g12/€ l7 Sg{o plo%hétt Ms

(M+Hyh§lp2per| d| n-~yl Jcar bony”pyrrolidi n-S-yljam noJcycl ohe
xanol . A solution of (3S)-1 -({1-
[6-(trifluoronethyl)pyridin-2-yl]piperidin-4-yl}carbon

Step é/l)pyrrolidin 3-amne (40 ng, 0.1 mmol),

4- hydr oxy-4- (5-pyri m di n-2-yl pyridi n-2-yl)cycl ohexanon
e (47 ng, 0.18 muol), sodium

ng, 0.23 nmmol), and triet LI

i n di chl or onet hane R@GNW@BS red at room
tenperature overni ght. The Teact NHni xt ure was passed
through a silica gel pad. The filtrate was
concentrated and purified by HPLC to give the cis- and

tert- Hu&ﬁﬂ@&S)&O(Fﬁpénle -y WliHhonyBPy Prolidin-Bgljoarisammete SA niikere of

0VV|n exa es were repared in_a _ panner_ _anal, ouys
benzyt & HRE 6T RO A BIE i P4  ony D pIperiane |

carbmé{l% Q i lﬂn%loI)gmﬁ [p&ffe@iurh ogl{cgr'goﬁ (860 k! & ARSI (100

mL) des}sBa{emeylér)mMFO‘gehladﬁmps’i oy binaghit. ey xtwh evea fidtered MBough celite
(MrH) 518. 2. Exanpl.e 80 . :
and the Jtpye RPRAEATEEY fRHF Gil88 PiAdetasy Vhik) sqlid WS PR 3982
i fluoronethyl)pyrimdin-4-
yl | pi peridi n-~yl Jcar bony”pyrrolidin-SyllamnoJdcycl ohe
Step xanol . M5 (M+H) 597.3. Exanple 81 O
| -Pyridiii-2-yl-4-{[(35)-lg ({lI-[6-(trifluoromethyl)pyr
i mdin-4-yl]piperidin-4-
yl }car bonyl ) pyr gg&HmJ @ ylyram no} cycl ohexanol . Ms

(MtH) 51.9.2. Exanple «CF3
Y

tert-Butyl [(35)-1-({1-[6-(Trifluoromethyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]carbamate. A solution of 2-chloro-6-(trifluoromethyl)pyridine

ri acet oxybor ohydri de (50
35 ng, 0.35 nmol)

(1.8 g, 9.9 mmol), tert-butyl [(3S)-1-(piperidin-4-ylcarbonyl)pyrrolidin-3-yl]carbamate (2.97
g, 10.0 mmol) and triethylamine (4.1 mL, 30 mmol) in DMF (50 mL) was heated at 100 °C
for 4 hrs. After cooling down, ethyl acetate was added. The resulting solution was washed
with brine several times, dried over Na,SQO, and concentrated. The residue was
chromatographed on silica gel to give the title compound (1.3 g) as a yellow solid. MS
(M+H) 443.2.

Step E

HZN'l'CN
N. _N.__CFs
N

=
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O

| -Pyridin-2-yl-4-{[(35)-1-({l-[4-(trifluoromethyl)pyri
walowsBeosby pi peri di n- 4- PCT/US2004/042321

yl } carbonyl ) pyrr<lidin-3-yl]am no}cycl ohexanol . M5

( 18. 2. Exampl e .83 . :
@)1 406 pp e DY P gyinay-xUingridingsfcayonyDpy proliin amine.
tert- Bl!ltpl RAY; Oﬂ?{tlhwéglﬁ’ﬂlﬁdrgmgﬁ&tmyndm -2-yl]piperidin-4- yl}carbo 1)pyrrohd1n-3-

I peridi n-"yl Jcar bony rrol |J?||-S— | am noJcycl oh
yl] carlwnmt@(l 3 pR. @mmpl) 526 dBsol Edaimp € Mwplwiay qj H¢H3n 1,4- dioxane (10

mL). ,%{t?r %ﬁ? &%ta ﬁ g;%;)&?aﬁlgrlﬁ%rrﬁ l%r, ﬁne]soﬂltli)k Q&a@cohcegl{rhteh %‘o give

the deMHderBéﬁIdt ds Aty y&ltgﬁ@@pMm@Bwnn S-yl | ami noJcycl ohe
xanol . 2. Exanple 85 O N CF3

I -(5- Pyra2|n 2 ylpyridin-2-yl)-4-{[(35)-1-({I-[4-(trif
ﬁ uor onet hyl ) pyri di n- 2- yI]plperldln-

4-yl }carbonyl)pyrrolidin-3 yl]an1no}cyclohexanol S
(MrH) 596. 2. Exanpl e 86

| - (5- Met hyl pyri di -rIdI@z&ﬁu-M-(trmuorom
diMA- 3-yl ] am no \t?ija95$ VB
(

Step

et hyl ) pyri di n- 2-
yl}carbonyl)py

(MtH) 532. 2, ple 87 O
l-(3,3 -B p i dih-6-yl)-4-{[(35)-1]-({l trifluorone
thyl ) pyri di pN2-yl ] pi peri di n-4-

yl}carbony pyrrolidin-3-yl]am no}cycl ohexanol .
(MtH) 595. 3 Exanpl e 88 O

1-(5- ﬂyﬁﬁbdb?/? i | M—ygr%g 3.S§-1{ {i%g)(trlﬂ&éljon{eﬂﬁ)(l Jﬂr‘dn“%onﬁ
yl]piperidin- 4-yl}carb0nyl)pyrrolldm -3-ylJamino}cyclohexanol. A solution of (35)-1-({1-
[6-(triﬂuoromethyl)pyridin-Z-yl]piperidin-4-yl}carbonyl)pyrrolidin-3-amine (40 mg, 0.1
mmol), 4-hydroxy-4-(5-pyrimidin-2-ylpyridin-2-yl)cyclohexanone (47 mg, 0.18 mmol),
sodium triacetoxyborohydride (50 mg, 0.23 mmol), and tricthylamine (35 mg, 0.35 mmol) in
dichloromethane (10 mL) was stirred at room temperature overnight. The reaction mixture
was passed through a silica gel pad. The filtrate was concentrated and purified by HPLC to
give the cis- and trans-isomers. MS (M+H) 596.2 for both isomers.

The following examples were prepared in a manner analogous to that for Example 78.

Example 79
H
N/, o
HO CN
X N._N_-CF3
@ ®

1-Pyridin-2-yl-4-{[(35)-1-({1-[6-(trifluoromethyl)pyridin-2-yl] piperidin-4-
ylcarbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 518.2.
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yl }carbonyl ) pyrrolidin-3-yl]am no}cycl ohexanol . M
(MtH) 595.3. Exanpl e 890
wo 2¢05086hoxypyri di n-2-yl)-4-{| (55)-1-({I-[4- (prPecTAK2004/042321
met hyl ) pyri di n-2-yl ] pi peri di n- 4-
yl Jcar bonyl Jpyrrolidi n-S-yl 1 noJcycl ohexanol . M5
(M-H) 548.2. Exanpl e 9("?5"6336131]53%B
| -]5-(Methoxynet hyl )pyridin-2-yl]-4-{[(35)-1-({l-[4-(t
rifluoromethyl)pyridin-2-

yIIpiperidinA-yIJcarbonwgpyrroPidin-S—yIIaninochcIohe
xanol . M5 ( MtH) EX eﬂgt:fﬁ
6- (I - Hyd -4- | - -/ 4- i f hyl i di

(1 - Hydroxy ( ( rld uoi?nEESy ) pyri di

n-2-yl ] pi peri l

yl } carbon LN i di n-3-yl ] am no} cychohaxyl ) ni coti nam
ide. M5 (M) 561.3. Exanple 920 6- (! “Hydr oxy- 4- {[ (3S
-1 - ({1 Ntrifl

uor onet hyl ) pyri di n- 2-yl ] pi peri di n-4-
yl } carbonyl ) pyrrolidin-3-yl | am no}cycl ohexyl ) - N-net hyl

-(6-PyH a,trh f,g Mt R¢3- hy )Y rimidin-4-
516 Pﬁ!'?gf'wri o 2?9:\4599%%{%-[3%@%’?@)@%{|-[4-(tr
yl|piperidingrydjoarboiypyrratidin-3-yllamino}cyclohexanol. MS (M+H) 597.3.
ylj pi peridi n®-yl Jcarbony”pyrrolidin-S-yl Jam noJcycl ohe
xanol. M5 (M+H) 597.4. Exanple 94
| - (5-Pyrimdin-2-yl pyrigiafmple 1) - 4-{[(35) -1 - ({I-[6-(tr
i fl uoronet hyl) pyri di n-2-
yl Jpyrrolidin-S-yl Jcarbony”pyrrolidin-S-yl Jam noJcycl o
hexanol . M5 (MtH) 58242. Exagple 950 , N
N

1-Pyridin-2-yl-4-{| (35)-1-({1-[6-(trifluoromethyl)pyrimidin-4-yl] piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 51.9.2.

15 ‘ Example 82
H
N, o
HO CN
N N._~-CF3
|
! Ty

1-Pyridin-2-y1-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]piperidin-4-
20 yllcarbonyl)pyrrolidin-3-yljamino}cyclohexanol. MS (M+H) 518.2.

Example 83
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| -(5-Pyrimdin-2-ylpyridin-2-yl)-4-{[(35)-1-({l-[5-(tr
i fluoronethyl)pyridin-2-

W kdopweases | di n- S-yl Jcar bonyl Jpyrrolidi n-S-yl | apdT/ms2boyes2321
| ohexanol . M5 (M+H) 582.3. Exanple 96 N
| - (5-Pyrimdin-2-ylpyridip- 2- ylk)4 {L(35)-1-({I-[4-(tr
i fluoronethyl)pyrim din-N,
yl Jpyrrolidin- S—yhdc oNnyApyINOMN S-yl I am noJcycl o

CF
|- (5-Pyrim din-p-yl pyridin-2-yl)-axt (3 N
S)-1-({(3/ 2 4 Wtrlfluoronethyl)pyri ' -
yIIplper|ojn-.-yIJcarbony pyrrolidin-S-yllamnoJcycl oh

exanol . WFH) 596.4. Exanple 98N
| -(5-Pyrimdin-2-ylpyridin-2-yl)-4-{[(35)-1-({(35)-1-]
4-(trifluoronethyl)pyridin-2-

1-(5- %&dmildilﬁﬂ' gip@&ﬂiw%gg)émnay; V4041 [eftiifliunr Gnythy Bpyridibsdc| o
exano
yllm»er(@nv%ﬂll}mrﬁpﬁ%wﬁwm ﬂi‘;}f)‘mc&fkﬁe&@%@ﬂ N[W%éc?r

i fluoronethyl)pyridin-2-
yl jazetidin-SylJcarbonyQpyrrolidin-SyllamnoJdcycl ohe

xanol . M5 (MrH) 568.1. ExBxqshple 380 Step A O Et O CF3

Et hyl
I-[4-(Trif|uoronethyl)pyridin 2-yl]-1Himdazol e-4-car
boxyl ate. To a sol ution nmet hyg

| H i m dazol e- 4-car bo z
(10 m.) was addedHQ w

@J@@Bml)lnm

10 1-[5-(1,3-Oxazol-2-yl)pyridin-2-yl]-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-
yl|piperidin-4-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M-+H) 584.2.

Example 85
H
N 0
HO CN
\ N~ CF3
I
1@

1-(5-Pyrazin-2-ylpyridin-2-yl)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]piperidin-
4-yljcarbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 596.2.

20 Example 86
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hydride (130 ng, 3.3 mvol ). After being stir for 1 h
at room tenperature, 2-chloro-4-

w(@ oosobagses omret hyl ) pyri di ne (500 ng, 2.8 nmol) PEEUS2004/042321

added. The m xture was stirred at 80 OC overni ght.

After being cooled to qpon1te erature, ethyl acetate
was added. The sol ytij [
tinmes, dried (MgS

on sillca [ tin c/ hex s (1:1)
afforded thef(tit]e conpound (120 ) (MFH) 272.1
Step B N HON N~

| -[4-(Trifluoromethyl)pyridin-2-yl]-1Himdazol e-4-car
boxylic Acid To a solution of nethyl

N 05 AR U by PR kit

yl}caM??Upﬁ'ﬁllMlﬁDJyl]hhﬁEh}eflclslmilaum MRI(MxH)632.0. wat er (2.5

and the m xture was stirred at roomtenperature
for 1 h. After renoval of nethanol under vacuum the
resulting solution was ﬂi ¢f with concentrated HC
(pH=5) and concentrated. T g resi due was taken up in
acetone and insolubles were filtered off. The filtrate
was evaporated to give the tlt|8 conpound (120 ng). MBS
(MtH) 258.2. Step C Q_BooHN N N==/ CF3

tert-Butyl
rom;:& -yUpIHﬂrnda

[(39)-1-({I-]4- ) pyri
zol - 4- yl Ycar b@nyT)) pyrrol i di n-3-yl "¢ar aﬁh e. ’To a

sol ution ofl erfluoronethyl)pyrlw n=2-
yI]-IH-|nqdaz | e-4-carboxylic acid (120 ng, 0.47 mol)

and tert - by (3S) - pyrrolidin-3-

1-(3,3'-Bipyridin-6-yl)-4-{[(35)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 595.3.

Example 88
H
i 0
HO CN
N N~ CF
I
@

1-(3,4'-Bipyridin-6—yl)-4-{[(3S)-1-({1-[4-(triflu0r0methyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]amino}cyclohexanol. MS (M+H) 595.3.

Example 89
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yl carbamate (87 ng, 0.47 mmol) in DVF (3 nL) was added
benzotriazol -1- yl oxytris(di nethyl am no) phosphoni um
wheooabbases ophosphate (210 ng, 0.47 nmol) fol | orenub3004/042321
triethylamne (0.20 m., 1.4 mol). The reaction was
stirred at room tenperature oveynight and purified by
HPLC to give the title M5 (MHH) 426.3. Step
DO N=N H2N' N N i
[ -({(35)-1I-[4- i

one 1) pyri gy n- 2- yldr, | H i mi daz
ol - 4-yl }carboryl Ypyrrolidin-3- amYe. fo R sol ution of
tert-butyl [ V- ({ N~

| -[4-(triflupromethyl)pyridin-2-yl]-IHimdazol -

4-yl }carbonyl ) pyrrolidin-3-yl]carbamate (120 ng, 0.28
mrol ) in nethanol (2 nL) was added a 4.0 M sol ution of

ol y | o q3s -
1-(s Ry ilaAPAS L AL ro LRSI 2 eferidin-4
yl}cayibery Iy prarrolidine3-gagpaun) dy clixaMiHM 36+ H) 54t2p E IO N
| -(6-Pyrimdin-2-ylpyridin-3-yl)-4-{[(35)-1-({l-[4-(tr
3 i fluoronet hyl)pyridin-2-yl|-1H mdazoM
yl Jcar bonyQpyrrol i di n- S- yyJapidwplcycl ohexanol . To a
solution of (3S)-1-(1 1- 15
[4-(trifluoronethyl)pyridin-2-yl]-1Himdazol-4-yl}car
bonyl ) pyrrolidin-3-amne (50 ny, 50.15 mmol ) and
4- hydr oxy-4- (6-pyri m din-R®;yl pyrijdi n- 3-yl ) cycl ohexanon
e (41 ng, 0.15 mmQ mst@a e ride (3 mL) was
added sodi um tri aget oro ridel(3 Ocks{ mmol )
followed by tri&thyjl am ne (0.086 ni, o.@ﬁmg. After
being stirregd z oom tenperature for 2N Et OAc (50
m.) was added. The solution was washed with NaHC q 3 0
solution and water, dried (MgSO4) and concentr at ed.
Purificat] . I OM} i -
10 1-|sg%tghygéétgglgﬁyﬁ@g#gyQﬁﬁté&‘iﬁi-(‘{Y\Q4-(§rﬁﬂﬁ{r§meﬁ§l)(ﬂ¥‘rmn 2
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 562.2.

Example 91
H
i 0
HO CN
x N._xCF3
I
1

6-(1-Hydroxy-4-{[(3S)-1-({1-[4-(trifluoromethyl)pyridin-2-yl| piperidin-4-
yl}carbonyl)pyrrolidin-3-yljamino}cyclohexyl)nicotinamide. MS (M+H) 561.3.

20 Example 92
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Exanple 101 5 Step
A2- Met hyl -4-(trifluoromethyl)pyridine 1-Oxide. To a

W6 od0snsm@es of 2- met hyl -4- (trifluoromethyl) pyri dP@EUSB0D042321
g, 24 mmol) in nethylene chloride (50 nL) was added
nchl or oper benzoic acid (4.0 g, 31 nmmol). After being
stirred at roomtenperaibre ovepnight, the solution
was washed with 5O f 1IN NROR: wat er phase was
back- extract ed .t hyl chlQri de. Thecepnbi ned
organi c phasesjjwene dried over Na2SO4 nd[concent r at ed
under vacy Ne the title conpound (M+H)
178.1. Step AcO [4-(Trifluoronethyl)pyridin-2-yl]
met hyl Acetate. 2-Methyl-4-(trifluorornethyl)pyridine
oxide (4.0 g, 22 mvol) was added to acetic anhydride

L) 120 0 T m xtyre was,. refluxed. for, 1 h.
6'(1'*‘D’(lS'er’fy'é\é%%gEié\{hﬁ'W&g’&&mi yﬁgy "'é?ﬁi]mﬁe.mi'@ﬁ ux was
: h PSSl diRL3-Ha k] cyldiéh Sty B INUnfo tHAR OB REd d. MO (MEH) 575.3.
yl}mrﬁgﬁ%l?@ﬁ?zed vm%ll(lz I\Ial—lé&w, ggzlmextralé?ed with Et2q ( Thc)a
5 organic |layer was dried (MgSC*) and concentr at ed.
Chr omat ogr aphy on sili Cg 91%§>le(9%: 2 hexanes/ Et OAc)
provi ded t he product (3.41( g) as a brown oil. M (MH)
220.1. Step C N HO CF3
~[4-(Tri Puoronet hyl ) pyri d'hn- 2-yl
solution of [4-(trifluoranethyl

nmet hanol . To a
pyridin-2- yljnmethyl

acetate (1.0 g, 32 oyl ) “ih (10 nmL) was
added a 1.0 M sgl ut of i um hydgoxide bF wat er
(10 nL). After \bEl ng stirred at room:t ature

overni ght, N.heksglNuti on was diluted wingh _20 nL of

wat er and \ex\tract ed with Et OAc twi ce. The conbi ned
organic | were dried (MgSO ) and concentr at ed
under vacuum Chronat ography onsilica gel eluting with
hexanes/ Et QAc (1:1) afforded the title conmpound (0. 34

0 1-(5-FhiRfiR2GpRianl -y ) MO (I ({(148- (il & rdmethyDpyrimidin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 597.4.

Example 94

H O
" Lk CFs
E&N

1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({1-[6-(trifluoromethyl)pyridin-2-
yl]pyrrolidin-3-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 582.2.

20 Example 95
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NHOL o CFS3
{[4-(Trifluoronethyl)pyridin-2-yl]nmethoxy}acetic Acid.

w0 o/ 0s@6Eit | on of [ 4- PCT/US2004/042321
(trifluoromethyl)pyridin-2-yl]nethanol (340 ng, 1.9
mmol) in DM- (10 nL) wag addedysodi um hydride (150 ny,

3.8 mml ). After being Btirredjat roomtenperature for
hy| @n @L@%am, 1.9
i ng~was cont jynueg—at room

5 mn. 1,1- di meoh

nol ) was added

tenperature f h. Water (20 nL) was added and the

resultin C ¥Yn was extracted with Et OAc. The water

| ayer wa$ neutralized to pH=5 with HO and extracted

with Et Ztwi ce. The conbi ned organic | ayers were

dried (MgSO* and concentrated under vacuumto give the

title conpound which was used for the next reaction
1-(5-Pywirh a2 -yl py vidinc2dy ) odr {[ (I5- -\ HP-(RSRu @ronfiteyl) iy ridihi 2 F 3

tert-Butyl . , .
yllpyrqo{-é55-31y5}mb4>-nwmll0&8PbﬁraﬁlﬁwWWVFIG}’WQP{)M%@Mﬁ&&ﬁ%\ée
5 tyl)pyrrolidin-3- yljcarbamate. To a sol ution
of {[4-(trifluoronethyl)pyridin-2-yl]nethoxy}acetic
acid (450 ng, 1.9 mol )Example @t -butyl (3)-py
A idin-3-ylcarbamate (360 ng, 1.9 mol) in DVF (10 nl)
was added

benzotri azol -1 -yl oxytri s}gdi nmet hyl am no) phosphoni um

hexaf | uor ophosphat e WY\ 2, l) | owed by

triethylamne (0N 5. 1Y Af+&r Peing stirred
et

r

at room t enper er ni ght, acktate was
added. The sollitiqn was washed with 1N NaCH and water.
PurificatiSaon<ilica gel colum eluting with Et CAc
provi ded thentitle conpound (300 ng) as a clear oil.
M5 (MtH) 404.3. Step FONi H2N... < N CF3

| -({[4-(Trifluoromethyl)pyridin-2-yl]mnmethoxy}acetyl) py

0 1Py pp AR E RN LR R Mp e DT bemitip e
yl]pyrnﬁ%iltdkg%%{lﬁ%gﬁd&i&lﬁyrwlid@@-@g@gﬁﬁﬁgﬂ%@ﬁh%n0@.-M§ (M;%l))SiSEB.

was adde sol uti on of
Example 97
H v’
HO QN)U X" CF,
~
N LN

1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({(3R)-1-[4-(trifluoromethyl)pyridin-2-
yl|piperidin-3-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol. MS (M+H) 596.4.

20 Example 98
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1,4-dioxane (6 nL). After being stirred for 0.5 h at
roomtenperature, the solution was concentrated under

WO amseeto gi ve the title conpound. MS (MHH) 3PdT/BS2004/042321
Step G N

I-(5-Pyrinidin-2-y|pyridhn 2- ylb 4-{[ ( s/,-l-({[4 (trif
| uor onet hyl ) pyri di n- 2-
yl ] met hoxy} acet yI,.)d;) [ dL@ﬁ/yl @ b@pexanol .
({I

oyr|d|n 2-yl ] met hoxXy} acetyl ) pyrrolidi
n-3-am ne (ML7 ND. 15 mmol ) and 4-

hydr oxy- 4{25)§n0|n1d|n 2-yl pyridin-2-yl)cycl ohexanone
(41 ng, O. in methanol (2 nL) and isopropano

(2 nmL) was added sodi umtriacet oxyborohydride (36 ng,
0.17 mol ). After being stirred at roomtenperature

1-(5-P3¥ﬁfnmi1912|_|t&l£ﬁ1@ﬁ€2 NHY- Ay 0-({B%)-Spi- (ttmﬂrmsmwpyﬁdm-z-

solution and water, dried %g

yl]plmmdueﬁtwa@euonywmyirrql@a!ﬁoﬂ]ammpmwbﬁw é\ﬂst(wH) 596.4.

isoners of the title conmpound. Ms (MtH) 557.2 for both

i soners. Exanple 102

, Nl -(5-Pyrimdin-2-yl pyrix@dipleoy! ) - 4-{[ (35) -1 -({[4-(tr

i fl uoronet hyl) 2-

phenyl Jnmet hoxyJacet yOQpyrrol i di n-S-yl Jam noJcycl ohexano

| . The title conpound was prepareg in a manner

anal ogous to that for ﬁp 1%1. M5 (M+H) 556. 3.

H

PHARMACEUTI CAL APH ONS| ORN WQJNDS CF THE
; of the’nove Nigf?ﬁﬂ9§3of t he

(trifluorometh

| NVENTI ON The c¢

i nvention to an ag nize CCR2 function be

det er m ned sui tabl e screen (e.g> high

t hr ough- puﬂ#& ay). For exanple, an agent can be
tested in an“extracel lul ar acidification assay,

cal cium flux assay, |igand binding assay or chenotaxis
assay (see, for exanple, Hessel gesser et al J Bi ol

1-(5-Eyrmidin 23y Ipsyidirs 8 )-4-4K39)- | i@@@)(tnﬂw)wﬁbzbayraﬁ'& 0
yl]az%‘é“i élysh}%acf Ibg?%lgpﬁrgﬁ%'é gsaﬁ%ll]%gﬁ@?’c Jexato) ?fsgtﬁ\”p%y\%gfgh

has at | east one property, activity or functiona
charateristic of a mammali an protein. The
specific property can b&xampienti{y ng property (to, for
gxanple a ligand or

O
)K(\ N—’
tO =
N
N=/ @
CF

Ethyl 1-[4-(Trifluoromethyl)pyridin-2-yl]-1H-imidazole-4-carboxylate. To a solution of

Step

methyl 1H-imidazole-4-carboxylate (417 mg, 3.3 mmol) in DMF (10 mL) was added sodium
hydride (130 mg, 3.3 mmol). After being stir for 1 h at room temperature, 2-chloro-4-
(trifluoromethyl)pyridine (500 mg, 2.8 mmol) was added. The mixture was stirred at 80 °C
overnight. After being cooled to room temperature, ethyl acetate was added. The solution was

washed with brine several times, dried (MgSOy) and concentrated. Chromatography on silica

111



inhibitor), a signalling activity (e.g., activation of
a manmal i an G protein, induction of rapid and

worensdc@as i ncrease in the concentration of cyPOB@WK204/042321
free calcium[Ca++]i, cellular response function

e. g. [ mul atio f S or I r
eet el EROAhedoe” s SebRETELIE o Shet PHTTT RPN gy
772.1. enbodi ment, a conposition containing a CCR2 protein or
variant thereof is maintained under conditions
sui table for binding. The CCR2 receptor is contacted
Ste BW|th a conpound to be tested, and binding is detected
neasured. In alternate enbodinents, the assay is a
ceII-based assay and cells are used which are stably
or transiently transfgcted with a vector or expression
cassette having a nucljei c acigl_sequence whi ch encodes
the CCR2 receptor. e hgigiéinaintained under
condi tions appropriate {ar ex ssion of the receptor
and are contacted with an agent igrder conditions
appropriate for binding to occur. Binding can be
detected using standard techni ques. For exanple, the
| n
1-p4- 1§y B a2 0L RSnAELBICT TP AFLENHE TUR: iuton of
methy! mefi(traherbmethy §)pyridic-ant kil Hrimgddzhe-4-embprydate ¢ B39 e, Q4&hmol)

e S PGS TR B BB A 2.5 ) n

the mixtiHd W8 %E}&‘d at r@BmQ%‘xﬁH&hﬁlre e 129ERE riRiabsf halgh@dnyért h

a suit e.qg., fluorescent |abel, |abe
vacuum, sk Eﬁlﬁtlh@bxéh‘;lorewzymdlﬁa@) wlith can@bntrh@le(’kle(PHaﬁHartd mpﬁgrated-

e

evapor&CARELIVE HRNitRIcofpd RAACIQURNY). MISUQN€l) 2382.ng unI abel ed
agent or a ligand as a conpetitor. The CCR2 antagoni st

activity of test agents (e.g., the

Ste C3-cyc|oaky|amnopyrrolidine conmpounds of fornmula | or

PY1| of the invention) can be reported as the inhibitor

concentration required for 50% i nhibition (IC50
val ues) of specific blﬂdlBg in receptor binding assays
using | 2:>1 -1 abel ed MCP-1 [ , and Peri phera
Bl ood Mononucl g Hﬁe ’EBEESh repared from nor mal
human whol e bIoo Vi a nsi fy\,/gr adi€nt centrifugation.
Specific binding is preferably define#;as the total
binding (e.g., total cpmon filters) mnus the
non-speci fic binding. Non-specific binding is defined

tert-BES1 [(35)- MTAYRL(Rin £ bty pyd Rl 2L Al Hlinlidgzdl4es ENCE
yl}carbonyl)pyrrolidin-3-yl]carbamate. To a solution of 1-[4-(trifluoromethyl)pyridin-2-
yl]-1H-imidazole-4-carboxylic acid (120 mg, 0.47 mmol) and tert-butyl (3S)-pyrrolidin-3-

ylcarbamate (87 mg, 0.47 mmol) in DMF (3 mL) was added benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (210 mg, 0.47 mmol) followed
by triethylamine (0.20 mL, 1.4 mmol). The reaction was stirred at room temperature

overnight and purified by HPLC to give the title compound. MS (M+) 426.3.

Step D

112



20

of excess unl abel ed conpetitor (e.g., MCP-1). The
human PBMCs descri bed above can be used in a suitable
whrndiegeassay. For exanple, 200,000 to 500, 00PcT/E51084/042321
can be incubated with 0.1 to 0.2 nM 125l -1 abel ed MCP- I
, With or without unlabel g conpetitor (10OnM MCP-1) or
vari ous concentrations of jconpoun to be tested.
1251 -1 abel ed MCP- |, n.Gah~ e d py suitable
met hods or purchased CONWRET Cl vendors (Perkin
El mer, Boston MA), The binding reacti®©fis can be
perforned in 50 to 250 mM of a binding buffer
consi sting of I MHEPES pH 7.2, and 0.1% BSA (bovi ne
1- ({(5@)r wR-er hH%fﬁmetﬁ?ﬁpﬁ@dl‘ﬂlﬁyﬂllH-ﬂﬁmatz@pzﬂ-Zl'}@iﬂlfoﬂyl)ﬂ?ﬁ‘ohdm-}

bi'nding reactions can be term nated arvestin

aminveibratony! sy [(1Dr at 1 A -l uugmE gy s v Bt -1 Heimidazol-

o TSP PR P e

a 4.0 M&ofutibh of HCt an1 Balistans eﬂO wilh)hAdppbeing stateal fipr 6.(301, e sofution
bi ndi ng buffer containin% 0.5 M Nadl. or 5&8 é&ﬁg
was giceiiraledhgndenracampineivs the §ilaaomaenndaMs WD d2h2pe
determ ned by counting on a Gamma Counter (Perkin
El mer). The capacity of conpounds to antagoni ze CCR2
StepfEuncti on can al so be determ ned in a | eukocyte
chenot axi s assay using suitable cells. Suitable cells
i nclude, for exanple, cell lines, reconbinant cells or
i solated cells which expre53 CCRb and undergo CCR2
| i gandi nduced (e.g MSR axi s. assay in
use, utilizes hundﬁo oheral Nl o | ear
cells, in a nodi ked Beyden ambeN=Ne r obe).
500, 000 cells inl seyum free DVEM nedla (In \&Rar ogen)
are incubat wi T¥ or wi thout the inhibitors and
war med to WO The chenotaxi s chamber (Neuro Probe)
is also pre {fmed. 400ul of warmed 10nM MCP-1 is added
to the bottom chanber |n aII mells expect the negative
control which has DVEM
1-(6Pyrimaidin-RelpxridipohE)- 4rﬂ(3§)dc@l'ch‘r(trdbl‘ﬁﬁﬂ‘ef‘tyé)l’dﬁ%éry” -1H-
lmldlf‘llﬁ(gl 4 23%@?"1%)%‘1&'#% ?IJI\ ass gyldég?%éﬁﬁolt. Eg a@@iuﬁ%m 'OF(3S) 1-({1-
(4- (tWEhdnSrriedtyd))wytldim Z—yﬂ]tlﬂ-lmmdmimanyi}caMbephehd}hdﬁztmme |($0 mg,
i ncu at 370C, 5% The cel ar
0.15 ohian) ASpH P 16 Py B bR GO b it @hatt. 8,15
mmJl} tntrﬁéthﬁgﬂé &Moﬁ@é@vﬁg) widRide@ @o&ﬁmtth@ce‘?ﬁy‘b@foh&&rt&@@ﬁ@ﬁig, 0.17
imes wth PBS and the bottomis unt ouched.
m mcﬂ) foﬂ lewed by giiethylpingg (91%6 slﬂal()r@drnmd)h A\ﬂ#r bting clarerksay r 00m

temperature fcgrsi Q%Ac dSb eI[) WS added. The solution was washed with NaHCO3
solution and water, dried (MgSO,) and concentrated. Purification by HPLC provided two

isomers. MS (M+H) 579.3 for both isomers.

Example 101

Step A
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20

counted by m croscopy. The negative control wells
serve as background and are subtracted from al
WO 200886066ANt agoni st pot ency can be det ernm ned BYT/US2004/042321
conparing the nunber of cell that mgrate to the
bottom chanber in wellswhich contain antagonist, to
t he nunber of cells whi@R.migrate to the bottom
chanber in MCP-1 controlhvel s. Wien the binding assay
protocol is used, the c ,0f the present
i nvention have 1C50 in the range of about 0.01 to
about 500 (nM. In chenotaxis assays the conpounds of

he,invention. have 150 s j.n the f lto
2 el BT BT e 105 FATRR Pt 1,
(trifluSrORIFEK 1 P Sridiae €nd @ 24 oml) Bimghyglend edoridw(Seanld) was added m-
chenoki ne receptor with a conpound of claim. Chenokine
chloropesberacis acid 6/-Mai Thmimad). pries Being sbimerbfiaeMBFABeraNEs drernight,
¢ . .
the so B S G TR g BT B Ry gted it
methyfeasichipridé. Thearvnitime sreadpplorsss wareldngd pger WapS Oaxadporeentrated
CCR, CCR2, CCﬁg, CCR4, , CCR7, and CCR8. In
under ¥aGHIMESRRA the fitls compaund, ﬁa\dﬁg?ﬁ%épt or is CCR2. In
sonme enbodi nents, the chenokine receptor is CCR5. In
sone enbodi nents, the chenoki ne receptor binds and/ or
Step Brodul at es both CCR2 and CCR5. As used herein, the term
"contacting"” refers to the bringing together of
i ndicated noieties in an in vitro systemor an in vivo
system For exanple, "contgetng" the chenokine
receptor with a conpoypd ofl the invention includes the
adm ni stration of a conpound~of GFRe present invention
to an individual or patient, such as a human, having a
chenoki ne receptor, as well as, for exanple,
[4-(THifth$ MG h PGp i GAINEYREHA Al td. nvieBihlyDA-(irifhwrématayipdyeidine 1-
containing a cellular or purified aration

re .
oxide €6 fgar himmpl) s edvisiakporiic Rakdsider 1 Tk 2t bif u i TKture was

t i.nvent.i on can. he Lve, "sgl LMen
s W S5 SRR OB s Pins LR Ul 10
min. THRGEROAE wik hbugt e@b ere, aéftializéd/wih NablGEhG ynd extracted with Et,O.
respectively, conpared to at |east one other chenDkin? .
The orgapisgeyar wagdrigd SO @dﬁﬁﬁ@pr@@dt Ghromatography on'silica gel (5:2
CHRIKING oL t SVt ) 80 1 Ot he
hexarg B ol BEE B dhou TR SR MO D 2010 i
of the invention have binding or inhibition

sel ectivity for
Step C

[4-(Trifluoromethyl)pyridin-2-yljmethanol. To a solution of [4-(trifluoromethyl)pyridin-2-
yl]methyl acetate (1.0 g, 3.2 mmol) in methanol (10 mL) was added a 1.0 M solution of
sodium hydroxide in water (10 mL). After being stirred at room temperature overnight, the
solution was diluted with 20 mL of water and extracted with EtOAc twice. The combined

organic layers were dried (MgSO4) and concentrated under vacuum. Chromatography on
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CCR2 or CCR5 over any other chenokine receptor.

Sel ectivity can be at |east about 10-fold, at | east
wa@base®os f ol d, at | east about 50-fold, at | eaBCT/abmo#/042321

100-fold, at |east about 200-fold, at |east about

o 00-fold oy at | { abqut. 1 -fold. Bindi ffinit
sitca s @i Foinesderes O o B A uticomR P g ab o bbar
oil. MSI(®#tHYE/gNEt hods in the art, such as according to the
assays provided herein. The present invention further
provi des net hods of treating a chenokine
St Dreceptorassociated di sease or disorder in an
i ndividual (e.g., patient) by administering to the
i ndi vidual in need of such treatnent a therapeutically
effective anmount or dose of a .conpound of the present
i nvention or a phar eutic ~E‘nposition thereof. A
chenoki ne receptor - Pat i se can incl ude any
di sease, disorder 4Y condition that is directly or
indirectly linked to expression or activity of the
chenoki ne receptor. A chenoki ne receptorassoc%Fted

{[4-(Triflugmetiydipyzidin-2rimehaxywagetis Aeids ko agogppsf [or

' i ; .
oS RS AL I AP 5650
sodiumrsdept Orsassgd. ainecblfisdeadeing atirédiatthemn températiee Bmy min. 1,1-

s e R 1158 S T A SRS AEL S o

' Olgkd} (W I8¢ REEIMHEkelulifn $ATExtracted with
tmnwnéhggﬁfﬁ%hyg#aﬁgghgﬁgﬁggﬁﬁgk%eceptor-ags%gfated digg;gém

EtOAci Bheaw@eRByassooicatrelizedite pHsS vathdiChandHiiraciefl exdth I Acaayice.

used herein, the term/individual” or "patignt," used.
The coPhigH SrEtmOREtTy wei S A A G Eygefoa B b pgy B ive the
title coPATRR] WhicR Wk @E@bloy tHE eRt reb@ich, withdue pufi Deleioh SMS (M+H) 292.2.

rabbits, dogs, cats, swine, cattle, sheep, horses, or

pri mtes, and nost preferably humans. The conpounds of
Ste Ethe i nvention can be admnistered to a mammal, such as

a human, but can al so be other mammal s such as an

animal in need of veterimary tr nt, e.g., donmestic

animals (e.g., dogs, cat apd tlhe Like), farm aninmals

(e.g., cows, simepn.plge, hors€s, “andchshe |ike) and

| aboratory animals ( ., rats, mce, guinea pigs, and

the like). The manmal treated in the nethods of the

invention is a mammal, male or female, in whom
tert-B@riglif(ksy‘—upﬂ4 Trifheeekems)pecidii-2yl|anth oyl yeetd) gasolidid:3-

e

termnodul ation is i ntended toQ e

yllcarbamatgoht 8 selpaorol{[1-(rflpIomsH)Y DPagom LimBdpry et acid (450
mg, 1 %%ﬁogf%edﬁttggst%ﬂ% %Sgﬁﬁgx?ﬁigk-?—gggfb%mate' B66RIE 1.9 mmol) in DMF (10
mL) was added benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate
(880 mg, 2.0 mmol) followed by triethylamine (0.80 mL, 5.7 mmol). After being stirred at
room temperature overnight, ethyl acetate was added. The solution was washed with I N
NaOH and water. Purification on silica gel column eluting with EtOAc provided the title

compound (300 mg) as a clear oil. MS (M+H) 404.3.

Step F
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present invention are antagonists (e.g., inhibitors)
of chenoki ne receptors. In the present specification,

WO h@stoesads "t her apeutically effective anount” neran@stdoe042321
anount of the subject compound that will elicit the

bi ol ogi cal or nedical response | ti ssue, system
ani mal or human that iseing ug t by the
researcher, veterin = or or other

clinician. The Ed%pQunds of the invention are
adm nistered in therapeuticly effective anmounts to
treat a disease for exanple such as rheunatoid

1-({[4-@8‘t L hhlse lbyA}pH/gl[ l%ﬁﬂﬂtﬁ'“&ﬂf%ﬁ Ctl!r\(/) 1 - -ulq1tme Toaa solution

of tert- m{;u [@3)110({ @ttrmmsro%etmmnafn-z bﬁn&ﬂ%&?}i@e@l)@?ﬂbmm@ by
bi nd I Ng a chenmpkine to a such

CCR2
lecarbarnata (3Ubonech- 7‘\‘/\mmplhlndﬁ§té%e§é (%lggac’faétaéée% +4 MB%‘PFl%Pf HCl'in
| eukoc / T
4o B R" AREE hothe TR BRE S oG Vb BBur R SRlcp v
concenirftté gﬁdid?r vagiuny af giodithettitenrsingotind. M3 €elseh 304.2t he
concentration of intracellular free cal cium|[Ca2+
and granul e rel ease of proinflammtory mnedi ators.
gAlternatively, a therapeutically effective anount of a.
conpound is the quantity required to achieve a desired
t herapeutic and/or prop Iactlo ef fectN” Juch as an
anmount whi ch resul t8~p endi omoflor a
decrease in the ¥y s ass |a ed Wi th a@ipsease
associ ated w aperrant | eukocyte recruitnent and/ or
activation, \bltmonal di seases or conditions of human
or ot her whi ch can be treated with the
i nhi bi t orls nodul at ors of chenoki ne receptor function
of the invéntion, include, but are not limted to:
inflanmatory or allergic diseases and conditions,

1s-Perdna: oy g 50U SRE Ry i
yl]metﬁibfﬁﬁfé@f pﬁygﬁﬁﬁ@mﬁﬁﬁﬂ@}b’ymﬂﬁ&' Th 8 soR68h appm)iu(c{ [4-

s syndrone), eosinophi
(trlﬂuomﬁh]dl)lp}asilr( -8 y@lmethm@'ﬂ Negrl)pyrrgyﬁ@r?gﬁ@medﬁ? 8> @ 15 mmol) and 4-

o hilic eunon osin f i
oo SRR LSRG e DRBL TR ) SR, e
mL) addnﬁcﬁfréﬁdnbl gl mbygs sidee as&am(thb.@)tomog)hydm@h @mﬁ@umw mmol).
pul nonary brosis, or ILD associated with rheumatoid

After baimgiptires o rogystempRrRtIe pYaiehy K Aa 6 addeda TRy FeIgtioRy Was
washe {é,qg %&‘té(?}i Solust%% %g]v&attei‘cchr%do(?\}lé%(h?hl% E(ﬁ{éeﬁtraﬁé@ qfuﬁﬁgauon by

S or 'der mat ohy 0si system ¢ anaphyl axi s

HPLC gfovidedansastmdrs ui thy titlespopses, MB (d+H) b&T.gifersbotleisgmers.
to penicillin, cephal osporins), eosinophilia-nyalgia
syndronme due to the ingestion of

Example 102

H i \/J::j\
HO "CN/LK/O CF

Step
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contam nated tryptophan, insect sting allergies;

aut oi mmune di seases, such as rheumatoid arthritis,
w@smsioetss arthritis, multiple sclerosis, systBom/uvs2004/042321

| upus erythemat osus, nyasthenia gravis, juvenile onset

1-G- i abe eg_ﬂg glgslréf_lygngﬁh:{#)g_é{&? Hﬁt"éo nﬁl tl)ﬁyr oiditis,

phenﬁl[rﬁ@ﬁn@kﬁ‘}ﬂ'&&&l)ﬁ??mllﬂﬁﬁk%hﬁﬁn@c#élﬂli@fahof q]h@ Qﬂtlb @BmPbund was
raft-versus-host disease; inflanmator

prepamdseasx@smersmlpgags OrthairfosExareplad 81.818 (K{l*&@r%ﬁtﬁ@e
colitis; spondyl oarthropathies; scleroderm; psoriasis
(i ncl udi ng T-cell nmediated psori asis) and inflamatory
der mat oses such as an dernmatitis, eczenm, atopic
dermatitis, all ergi c _cont act germat tis, urticaria

. CUMPOUNDS OF THE

hypersensitivity vascul jveNTIORS! Nophilic nyositis,
eosi nophilic fasciitis;~cancers with | eukocyte

i fhelchpaatity of t}mfnowhlecomponndﬁrofdhgmvsntldﬁ thentagpsiea E€R 2dunction
ndi t.ions .i n whi undesi ra mrat or onses
can b AGSBNGLOIHAR BRI ARG ey P B e R g SORe R o1

agentlchiTbe 8teliGn af @ﬂﬁfc%ll'ﬁhpaﬂ:ldlﬂbéﬂo‘{baséﬂyh@cﬂgﬁﬁﬂ ROk Sy, ligand binding
restenosi s, certain henat0|og|C mal | gnanci es,

assay oy thkmotexis nshag éutes fox ximple,(Reseelgessesyst ok, JsBiobiChem.

273(@8&%@%&?2@%@ WQﬁQéf/mt i Ofgé@ﬁgfygiégéfat ed

dij§ 8eR%icalHss9T & @G(Z%ﬁ@teﬁﬂﬂﬂllch lc@iBe isBikddd® recombinantly derived is
i nf| anmati on and i nfl ammat ory di seases, imune

used whisbihdenideast apReRIOPerin ACHY A fHpgtwal driterisis of p e1ammalian
CCR# Bquteélm{eosﬁ)gmﬂ ﬁg@%gi {:érpﬁ’e! %g%dﬂfgip“?ﬁ}?‘g@ (Hﬁf&éﬂr’&aﬂfﬁle a ligand or

suc
mhlbftdﬂ? g ilglﬁ.llufg&ﬁ‘chenjbﬁd 8, actitvhgsrosd mamﬁiaﬁan m;.’orblepi énduction of rapid
erosi s, Crohn' s di sease, _ul ce ive coli

and tmpﬁ@rtswgasﬁ |11W1‘3)P0P‘£ﬁ*i‘§aﬁ‘i’%%fa“s}’é%go if GigF 6HSA idapalr ellular response
f unctg%‘zg Fa ﬂ’?‘lbfa'tlggby CHRARMIBOb ﬁxﬁam?n%ﬁirg %ﬂia&éﬁel@%%@ﬁl@ﬁytes)

type hypersensitivity, ma, Interstitial
and theulfig:. di sease (I LD) (e.g., idiopathic pul nonary

fibrosis | LD associ.ated Wt toi.d arthri
CyEcBhFa bR S PRBT B L CE7 R B RayH T Mo s
malné}ﬁ%g eHHG SRUBORSsFabel (BIKMInE. BOCRIRecepr YI0MAEctddSwith a
ermat onyositis), eye disorders (e.g., retinal

compoend wdegesied, and bindinghis defeetad onmsesmedil ar i zat i on,

b d.the ik
o SR R EERT TR S e e
slabl)sbhsttrzﬁﬁleﬁtlil Wﬁhléfe(ﬂéd/tvhﬁ ABeOBLSE expyé@sioarhget Baing a nucleic acid

di abet es h!ﬂ"éuvenl | e onset diabetes | nsulin
sequqneswt@mpéodeglt EBR aerspiori Thescellaaegn Hiedunges; q@nditigns

apprqpélg% It‘er:xa @gs@lé)?ﬂ)?f é fﬂeg ttésro%dﬁgéss% gécgkgia\g'fél{n Qigxgérrr% Préder conditions
appr@@ﬁ@%ﬁbﬂnﬂ@gdd ecaarBiadimgsun be dstebieé asihg standard techniques. For
example, the extent of binding can be determined relative to a suitable control. Also, a
cellular fraction, such as a membrane fraction, containing the receptor can be used in lieu of
whole cells.

Detection of binding or complex formation can be detected directly or indirectly. For

example, the agent can be labeled with a suitable label (e.g., fluorescent label, label, isotope

label, enzyme label, and the like) and binding can be determined by detection of the label.
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cancer, ovarian cancer, multiple nmyeloma and the |ike
that are characterized by infiltration of nmacrophages
W@ e00glosoebiinor associ at ed macrophages, TAMs) i NPOT/USIOD#/842321
or diseased tissues. Exanple viral infections include
Speciﬁglér\é/%{)rggogfﬁghgg% bi &gocrggz ﬁoﬁ%?esggs%g:]?% :cglg%:eté ohnaérraﬁllgp%'lctelm%%! studies,
using uARbélbMhEMITRA OpdhdA@edompetifBAUNOSUPPr essant s,
chenot herapeuti cs can be used in conbination with the

dompéiRantagonishactpiiené st agppErieigoths dieyelpelatiaraimopigrolidine

c r - I At [ I -
como PR PSRN T D i
require@ f@SON inbébipeni(10s, vatued) of spetific Buslageinfreceptor bindilgeassays using

1 1abglag W1 ot Nerg, ST oo HRLRE S e TSR GP B prepared
from l’laggl%i Bﬁxﬁ&?}vh@f%%ﬁm%é&gg g?%fg&ﬁ SertHfkafsn. JpREifeHRINSIs

nti-viral agents, anti anti-1nflammuatory
preferablyefetised anti¢é totali imding &up ptoted spmtas fdtems) meinus the non-specific

binding(.: ﬁ&glﬁg?%‘hg SB’HH{&’P iéb?ﬁxée%l? as eugxﬂé f@‘ tﬁ}grg sB1 ed%teegtted in the presence
of exceb EGRMM T driREtA(EQ., dicrases, disorders or conditions.
The agents can be conbined with the present conpounds

iThe Ausian §Bddodesgebddorheye ean behesed giop saitabinbipding assay. For

o BTGP 50080 B ARSI 21N 2B i,

with orG@fHoRIphlabaed Ecmipatis® (1 onMAVIOPAYboF Ofridistcdnédheradomgxdunds
of the presept invention can conprise nucl eoside and

compoynsls|iebe iegtedr evidplacded Mérs broap s pe-rrrndi by figpRie mgRadg Pr
purcha{eﬁlﬁ'“t_g'%!llj g%&%%}cqﬁ Veftd&ts ﬁlﬁelr%ihﬁﬁ‘lgf,' gé%ltqﬂé?’hh@ th Jiﬁ%reactions can

, protease | Itors ‘an antivir

be perfEik@isin SBX%a0P0 @l 6Lk biabiing bBEH Sonisisdhg df 1l IBPESIpHE? 2, and 0.1%
(AZT); didanosine (ddl); zalcitabine (ddC); stavudine
BSA (Hoyut)serunaatbumdn)ntor (8 T at raTEMPerafursgbhggynding gractignsycan be

. di pilvoxil Ibi - P X ' - A} .
i B P B L D B i
Elmer)Gaitiechnbiest redoakdlGinad13hs matye chyikeik Anine B Phosphate Buffered Saline

3' -di cl eoxy-5-fluoro-cytidene); DAPD ,(é; .
(PBS).jThg é‘tltarsmaa?gs,rm@frcbmth appraxinclyo0Q ¢ ahlinding fyffer containing 0.5

ad sjne .. A) . TyDi ' ] i .
) SUFPSS RS GRSt L By
countiv;gll-z%(/a ?ﬁmma(@ﬁ@?)ﬁéﬂghﬂr}lhkeﬂia?Zl; i’—\)C-} 1549; MKC 442

- (et noxy- ne -o- (1 metr - . N
SRR r?éfﬂwﬁy?mtdé ,t%emtﬁgoa%ye-@@@ Rition&eR Blidpe deifignined ina
leukoc&t@ch&%@gﬁlakﬁ_? \Iein%%ble cells. Suitable cells include, for example, cell

lines, recombinant cells or isolated cells which express CCR2 and undergo CCR?2 ligand-
induced (e.g., MCP-1) chemotaxis. The assay in use, utilizes human peripheral blood
mononuclear cells, in a modified Boyden Chamber (Neuro Probe). 500,000 cells in serum
free DMEM media (In Vitrogen) are incubated with or without the inhibitors and warmed to
37°C. The chemotaxis chamber (Neuro Probe) is also prewarmed. 400ul of warmed 10nM
MCP-1 is added to the bottom chamber in all wells expect the negative control which has
DMEM added. An 8 micron membrane filter (Neuro Probe) is place on top and the chamber
lid is closed. Cells are then added to the holes in the chamber lid which are associated with

the chamber wells below the filter membrane. The whole chamber is incubated at 37°C, 5%
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675451) and B. Typical suitable protease inhibitors
i nclude saquinavir (Ro 31-8959); ritonavir (ABT- 538);

w0 nabsneosss (VK- 639); nel fnavir (AG 1343); anprBaBEUS2004/042321
(141v®4); lasinavir (BMS- 234475); DMP-450;

Co2 E‘br i 2@%}%? J&g@%&%g%ﬁg&é&d %fz,f}ﬁ? F@%n%?{l_i@?ﬁein‘é{i,r% ’the filter
gentlgﬁgﬁé\feus e tGNEE )k FiftbiMs RiaGh&L3 tifNes withBBE arldthe BoRom is left

odi ments, anti-inflanmatory or anal gesic agents

untousbed. e Akterds Rigdrigd and ﬁa@echmt%:w right GRimga stis ©igmpukdsrs are
of, .t he presenti nventj.o 1.S€, I

coun B BB 38 sl i PRI, ¥

fromiallRiakies. OAn@izoRist pdRency $em as detednioyd b oxyipairgstie number of cell that
~inhibitor such as a cycl ooxygenase-2 inhibitor, gn
migrith (e GAKPM PAMPB I 51115 SURCWETIAD ATEER B RiChE PUmber of cell

. inhibit.ar s Wi bi tor of nitric
th%ﬁ?g%&%ﬁtg%ggﬁﬁp In%%ﬁ@?@ﬁ?ﬁ%cg@ﬁ?a@@ks of nitric
oxWilen tie binding henpipadeohint usedifthacomapamys afjdwtpresent invention have

cyt oki nesuppressi ng anti i ory agent, for
130Gy 5 ShaRow ok i S GHD: 48 sHAOteRls st he compounds of
the ifv@REGMMAve TCBURIIR bR an s GIATBLNRG! dboukRI0DT(RMBC, _
nor phi ne, naproxen, phenacetin, piroxicam "a steroida
?nﬁlgesic, sufentanyl, sunlindac, tenidap, and the
ike. Simlarly, .the instant conpounds can o - :
i Ged P @opiiaseshy 7 & EOEPR TG aRp P Brigine squpoine said
chenRXkifeafet §lthewitBnh &npAntadUMist ChendRINRi redpeors @b vhictithe present
or magnesi um hydr oxi de; a decongestant such as

comhsdy badhanidie, mpdidety |iptladrarm efmekinegeaerionhBY e embodiments,

X tazol i ne inephpi.n ' . . )
the %%g)ﬁgke arfg?qq%fe’bglgrrlgspyq é:xggf féﬁgslaéf LhdHfokine receptors including, for
exani ¥, 0 CARIOXYERDEAIGRE; CaR4ArTERS,UEKIRGEG C€URA, andcOd&8ne,In some
b&%drocodone car.am phen, pargeta ent ane,
em

memgnéh% @b?jﬁ@ﬂ?e deqﬁpmreqsi eCRZn éog)gdgqlga(amgpts, the chemokine
recep&ﬁxnfsséeﬁgl ”l%aﬁ%mé BL S AMLRE; thk thRRINE TR IFBAESs and/or modulates

arﬁaceytic agents contenpl ated for use in
both@@UT} mat CORSW t h t he conpounds of the present

It Egg 2&8'88 g@?qailge@g %%%cgr?t%@?g%@éf?rs%é@% %gg%%l’s’g §ol'lg%ﬁwfa f indicated

s B oA 45 BOH 06 Bl oy o

rece9i8f 426560MIRO8Y 58 814invain08s/isdeder thedeinkeetigs of a compound of the
prese\:/r\g ?r?\{e?qtdicz)r? Zd ar‘rlJl pn%i\yi\gl.?ﬁ/o?%gt?ezn;t, S(.l?l)l as %%ﬁgliag,sha%ﬂgga chemokine receptor,
as well as, for example, introducing a compound of the invention into a sample containing a
cellular or purified preparation containing the chemokine receptor.

The compounds of the invention can be selective. By “selective” is meant that a
compound binds to or inhibits a chemokine receptor with greater affinity or potency,
respectively, compared to at least one other chemokine receptor, or preferably compared to
all other chemokine receptors of the same class (e.g., all othe CC-type receptors). In some
embodiments, the compounds of the invention have binding or inhibition selectivity for
CCR2 or CCRS5 over any other chemokine receptor. 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
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as becl ornet hasone, net hyl pi - edni sol one,

bet anet hasone, predni sone, dexanet hasone, and
wogasoe@ss i sone; (c) i mMmunosuppressants such aBCT/US2004/042321

cyclosporin , tacrolinus, raparnycin and other FK506

I munosuppr essants;  (d tihistam ne .
measurg FEATGRBTAL S SHOM 128 ThIoH BRSPS PSR vided
herein. Chl or pheni ram ne, dexchl or pheni ranine, triprolidine,

cl emastine, di phenhydramni ne, di phenyl pyraline,
fThe pe¢sennanventégn fyrtheopyovidas, methods of treating a chemokine receptor-

) thdlla2|n romet hazi.n | ra

S B R G

individ@3t B Rb&0log, suteri@nagicng, thé@paina@mmeffeema rainZ)Iuﬁle,or dose of a
f exof enadi ne, desear boet hoxyl orat adi ne,, and the_ |

compoyngl) ofrfba -péQSémolmM%ﬂUO&rﬁrla— Blvrmasaurical compqsison therprf aﬁucﬁ@m’kme
met a ral ,
oL GPRIGTEAE sl RLF AL kRIS, B 8L i i o
indirect®y ligdde, expmsﬁbm opadivity rod mhedehemokiricatedpene Aaphagadnnesiteseptor-
zafirl ukast, nontel uk st ran

associar(eﬁgqg ifka a0 HemiNchIGaanY SsRscs SBORsEST Corifiest e be prevented,

amelio ‘&%P%Hﬁ‘eﬁ' %th@hﬁ Eﬁerﬁ&ﬂﬁ’e recéplof UE@Aty. BAYchehfkde: receptor-
A i

nonst er ant l'ammat ory agents (NSAI Ds) such
assoc1amd discapd cmi fimrthen incldde amathsms, disorder, oradomlitiop rtedtam characterized

o oG SEBET ST HSRRRF iy GRPLE g PR recepor

In someNSARSAMEAEs, KRt eRREIERs réchRa8doRtedNaREM¥ER, a CCRS5-associated
oxaprozin, pirprofen, pranoprofen, suprofen,

diseasetsuelpaoHEV infeetming, and tloxaprofen) acetic acid

derivatives Ihacln a

A5 L'88$ hfﬁrgtn tl%qfngré gglw %téécl:lt %g%d;ﬁ{e?@ﬁggeably, refers to any
animalf @B RE fard@bld, pr%ﬁ?dbl}’tlﬁﬁ& rafturoﬂfeemntsl hbbendogs, cats, swine,

| soxepac, oxpinac, sulindac, tijaopinac,_tolnetin,

cattle, shicdrhersas, o1 Priadesz PP REY eraplyrfaymang: BRs erreiequndaef hes
mventléﬁl F?rhgengc{l hfst d:?cgdn% atrgFrglln%i SPAMC, lg\g}hng bl &hendBeCotRGifammals

nic acl endam ¢ aci d), biphenyl earboxylic
such asfg £higlglrin\natd vPeetdriliaty wedimant, egd dbmesterdnsahlp (e.@x dogs pass, and

O T T
(e. g,ré@%wf@ﬁ! gﬁ 8S af P @4&@)9 ThP &z RA 1L RA in fHRAN&ESMELS the

O €5 OXyp enbutazone phenyl but azone); (09)
inventio ¢4 DONyYEnasae 2r (BBYe, 2) whahi hpdwWateon c(fw}lemﬁhmb recEPeT agtivity
pho phodlestepﬁse t

s sl BRFORITS GG CoRE BRBABoacvREEpraPedn S S8k iptitjion

agomsﬁx 1i4h antfgdhisn{Eddlor fakiB agdtis i IR20ine @nbobioh e, ebmbounds of the
ring agents such as CoA reductase inhibitors

presen( ingerEsNa¢ mtagmtnﬁa@tatmhlbaﬁ@) pf dheaokieiTecePtItiivast at i n,

tgﬁlge?/ @rg% gqﬁcﬁ‘g:ag% tfl]ee es t | kzﬁ%&ﬂ g%?@?]t?\%adgxﬁ:&nt” means the
amounﬁ §f‘t% bbb & c@ﬁip@uﬁ’cﬁﬂlbt\/ﬁtll MES tﬁ@&@fdgﬁlfatbm Ingdichlatsponsd of a tissue,
system, gl?lglall (t))rr l?lgrr?anatr}]lgt is being sought by the researcher, veterinarian, medical doctor
or other clinician. '

The compounds of the invention are administered in therapeuticly effective amounts
to treat a disease for example such as rheumatoid arthritis. A therapeutically effective amount
of a compound is that amount which results in the inhibition of one or more of the processes

mediated by the binding of a chemokine to a receptor such as CCR2 in a subject with a

disease associated with aberrant leukocyte recruitment and/or activation. Typical examples of
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benzafi brate), and probucol; (k) anti-diabetic agents
such as insulin, sulfonylureas, biguanides

w@ pwsOarses n) , U. - gl ucosi dase i nhi bitors (acar bpsEysSmand042321
orlitazones (troglitazone and pioglitazone) (1)

such B g%%gﬁ%ﬁlﬁs éﬁual‘(oiﬁ%,%iér(%h? ) d?‘[ﬁ%ﬁ‘}n %cltnt g grra%nlertl)tﬁi%g‘rease? in the

conc@{tiafies af h{t‘ﬂél:élﬁllaﬂfq}e@%alcﬂﬂﬁ m?f]ab@d bitaf6le $e1645e@$ proinflammatory
azat hi oprine and 6-nercaptopurine, and cytotoxic

medigtgric édteaﬁér@vm?haw@wticellag ptyve amjpunief agampoxnd ¢ G quantity

requl%elzietg GRNROHMA] gecf;(i)xfed ttlna?aep%ggp QMG e&%plwgfct@ FEREN Eud(ljlrh\é %gtalnﬂ)%flt which

second acti v redi e varie
resul@ap ﬂmi)rélmﬁoh béoed ﬂméas@/ i tthe Sﬁnpfonfsa’skbcnangi wilh enisease
Rheumatoid arthritis én a nts,. treated
assoca'rg@c} WHGRDIrINt GUkACHE éf*@alg %sav /9% 3divaiidht s

?5195 82 Sves gpédrm?t s o@i’ﬁmalg 8 chelps%@blgé WVhRRIAE be treated with

asa azi ne, dapsone, I'unam de, or bi ol ogical s),
the 1rﬁah51tcas: foir mneiuiaacvry pﬁgheamgmreaescmorcfus@me)f ¢lzninveition, include, but are
i ncl udi.n | ete F sions. These.c

ot i G B PSSl EE s SR AP BT e espirtory allegic

dlsea§$53§ﬂgﬁ‘ hehstgtla Scl‘l?l@iﬂo_}ifcs'rh‘i’fﬁm§i '@Fé&%&lsﬁﬁ/ﬁﬂy\wﬁg’dls@@@ﬁ hipaadnkivivity
ACR criteria which includes ai n, function,

pneum@nblér easfriophidiercellditist(s.g.» ﬁMﬁb%?yI@fO%%WSéWPPéiCrﬂ@umOﬂlaS (e.g.

Loefﬁ Ssesgg{lrtg%le (k:)krrgglc eé?x é?ﬁf‘é gségl:lr}e/ozl ;<0 r{% Rll?l@f scutls ie&pShulmans

syndensk) ERRyedanst fypdtsehagvicy, aneestdemig dlﬁeap@d (IIIILD) (e g., idiopathic
structural damage. Current disease-nodjfying drugs

pulmoNEDEYs1S: ©f Ui P 8506 AT ISR IS oW SIS IAHITRE ai
eryth%l%t 0@@4 aR]g}';l8£1 %Spogagﬂtﬁ gys(gé?ﬁlc'ggleﬁfms §J%ﬁ§3n g{?&l‘ggif é}%g}e/myositis

assocl a cant toxicity a

or de@lﬁ?ﬂ@h@ﬂﬂsme) sfsddhiclaﬂm;&iyﬂ@ms @etyperseissitbfityenaspoasongrug allergies (e.g.,
refractory to a partic lar t her apy, and ui.,re_an
to pegict nrrephYlesRoegPnEsFInalH o PKSIe SSHLDRE, J“S(%%B\?éi’ges“on of

cont%{)\}ka%s 'tr:%gtotpg%{ %@éct"%‘ng Qllélg{e@"‘ﬁ]tmn'i\g{emasé%f suehabdaihatoid

Be a clinically inportant advance.
arthrPat pﬂ)lmiasc mtllnimss rrgxltn}ﬂc s erosis gy plomael upos erpithentigsus, myasthenia

grav{shﬁirvg I‘? {t{gl e[)%agrqg{r})erlﬁ?neggﬂﬁ?e %E:} Oél’gglglge %rggs ti's ﬁa'ncet s disease;
gra’ &é}%tebtl(fd"(% WBh &&néﬁl&ﬁ@cl&lmhg lan6drafl ird)8ctivntor lgﬁetft versus -host

l'i'm ted to nethotrexate, cyclosporine, gold salts,
discaaaitinfranmatoay bowplecme@isqst sueh e Caohn'sedisaapashdare ceraies Goditis:

Spo"a)%{)ﬁ%\éf%gf} {elts gs:% (%eﬁnel%l pssaﬂgsg ?Ecl%lﬁgésc%ll%&&gc) ggo(?ﬁtsﬁjjand

S expressi on an

111ﬂaﬁx¢ﬁdt&ﬂytd¢rrﬁ£tog§lgﬁch ACAnudbrmgtitisf Gcfzeﬁ%aﬁlpble dermiaitsi allergic dsntact
g., .antisense or si RNA nol ecul es) teins g 9
dermaRfip- OERRIAA AP W E&®) negrﬁamngﬂwé@avse afdh RYRReg PG VY Vaseulits);

eosugﬂi)grgmlgkr{l%%ﬁls? QIRAUMRAR HiciEs ARG rH RhiRI1LuIRBHe MGhtion of the skin or

organs. Other diseases or conditions in which undesirable inflammatory responses are to be
inhibited can be treated, including, but not limited to, reperfusion injury, atherosclerosis,
restenosis, certain hematologic malignancies, cytokine-induced toxicity (e.g., septic shock,
endotoxic shock), polymyositis, dermatomyositis.

In some embodiments, the chemokine receptor-associated diseases, disorders and
conditions include inflammation and inflammatory diseases, immune disorders, cancer, and
viral infections. Example inflammatory diseases include diseases having an inflammatory

component such as asthma, allergic rhinitis, restenosis, atherosclerosis, multiple sclerosis,
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receptor inhibitors known in the art). In sone

enbodi nents, the substance that inhibits expression
wanasoseeet i vity of CCR2 is a small nol ecul e QBRRUS2004/042321

i nhi bitor (or antagonist). The CCR2 antagoni st can be

cronm 55t 63t B oo R RE e lF B
hypersefnglﬂmt? pndidyhiits, d8GHERSIR priduindaiadl QBIed @fpet ipkfsefuitivignt
her apy and woul d be nmintained on treatnment with the

asthma @ma.rzsuank lage dissase (Frldkeigngdipatthisrudmopary figresisadr Hdi pwaciated

il ST DA 00, 0 AL DSBS S
sclerosid; E%Sgreb'tEEﬁ{chﬂt: smﬂmﬁymﬁsrtg dermatomgosiggueyendisdries PMARIBtinal
n conti nul

t
neurod BN PG Y BEA BT S BRRRISS, APt R DAk GBS
unmun%gﬁ]ojl{aggﬁﬁaﬁ rh-gﬁ doid 8%1’(153%% ¢ BV RisS §fste® lupus

ative ose |n1t|n fects t'he nDst conmon
erythenb@osng, rigasenen gravm,hiaalbeltese(a £ gusvewde bnsgs dlabetes) insulin resistance;
i MMunosuppr essi ve .ons. nt a onlsn1| xpect e
slomeryI GRS G S R SEFor i SEea -Gty SR e g P

rejectiod@hd gﬁa\fﬁvébmﬂcﬁf dis S, nE§Mﬂ1§’IE RasdeYEintudPtarickis@Sich as breast
assocCiated with tradition DVMARDs. Additionally, the

cancer, foahifiarl ¢ahecrofultipde triyelooyiapdltie lile thytrire shargetersaed byrinfiltration of

ssue n
macronf GRSt antorochs e For G Taa] B sl AR dosues.
Example&ival fiiécisadinlude HIRXpactiesl to be on t he order of
hours so the risk of continued exposure to t

é}rlel@r mpne adierad phyrarieeytical ageyts i ?ﬁaforeféa@ar?p%ﬁ@@g% anti-
I
mﬂamr{xalﬁ%yloa%ng% %rﬁggﬁot 1A£s§1?t , Jgggxlo%a{?agﬁcs@aﬁ lg? gltk‘%h A8 Mbhation

cep Kin are
with thé mhp@lddy ofthéeresent 1heffnt10n\for todati@erdt,of lchqtlol{ihcng:ceptor associated

doct or' sadm nji strati on or i ent, self- ection.
diseasephepsdarpor FRAGHENS] bhq agepisspn B b FarepBR Pt dhs BiAH compodnds in

a smgléo@éas?g fo?:% §i the a%&%&dm%dm?ﬁ@@?ed%ﬁu%bgﬁp'o?se‘é;%bﬁtgill s

] M ni st ér ed antagoni st. The conpounds o
sqxuméhey@n@ﬁﬂmlon can be admi nistered in such oral dosage

o TR E T TR RN

antibodiés, histi-ifPRWERLiSry FeARUrARr iRhiuhbEupprdssdhed din@®,used in combination
suspensions, syrups, and enul sions. They may al so be

with thadmnpomtd@ o6 thei present insersivolfer ersingrt ofichempliag m?yptor-assocwted
e BB SREBosPHRHARS N Bl A SUBEH L L B
a smgleghéslake fdimt Bethe Bgéﬂfﬁﬁeﬂﬂﬁd &iainBieb&l sithikynheoasly be sequentlally as
beparat%dgwré;sﬁt)rerzgsed al one, but generally will be adm nistered

Suitable antiviral agents contemplated for use in combination with the compounds of
the present invention can comprise nucleoside and nucleotide reverse transcriptase inhibitors
(NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors and
other antiviral drugs.

Example suitable NRTTs include zidovudine (AZT); didanosine (ddl); zalcitabine
(ddC); stavudine (d4T); lamivudine (3TC); abacavir (1592U89); adefovir dipivoxil
[bis(POM)-PMEA]; lobucavir (BMS-180194); BCH-10652; emitricitabine [(-)-FTC}; beta-L-
FD4 (also called beta-L-D4C and named beta-L-2', 3'-dicleoxy-5-fluoro-cytidene); DAPD, ((-

)-beta-D-2,6,-diamino-purine dioxolane); and lodenosine (FddA).
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a pharmaceutical carrier selected on the basis of the

chosen route of adm nistration and standard
w@basosweut i cal practice. The dosage regi men fPCT/UB®04/042321

conpounds of the present invention will, of course

SRS AR YD IR RRSE By REEA e omar. -
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do$Resn Ol mBREheAG! édfﬁn'ﬂﬁﬂhﬁ@dr? BF ana8R 4eed chMemiplted for use in
indi cated effects, will range between about 0.0001 to

comtlz@l@@omgﬂtk ghaofonhsapdsef aprespi em@mabm yaxb@tmmsﬁ, @pexample, an

001.
opias 08 b [P onet s At U o8 Ml S ppPehadREt
cyclb&yo@NAB MFbitsSuch Bea BRIdoxPE@face- Q&ﬂubﬁ@c&?ﬁn Wtdrleukﬂlngblbltor such
fromabout 0.1 to about 10 ng/kg/ m nute during

as awiesienhin- FahibiionPONSMA FERCCHSA SnABPHPSRUiF e GHidergian inhibitor
~1C0 r r

B L L

sup;ﬁ@isirt\gemhhﬁraﬁdnz&mty, agpatt, farenhapleysuth@s a&tfnindphdd, agpfinQcodiene,

s 0 30,0, 0, 100°0, 1600, 208 5 250,00 viam

stercglgegglngl E@l!: |8 ?emgl gtmﬁr{a%% %Qﬁlﬂéig ah&‘g{qudeegﬁmfa‘?l"y {Henstant

ti'c a tnent o osage to the patlent to
comlpeuﬁdse:aﬁ bel adxﬁhastmedmthmjmlmrm}leb@ adofeniigoryugl appafieine, an H2-

antargaﬁnétggg@?flaésﬁt glyﬁ@ﬁ%”ﬁ%m&%ﬂg%ﬁhgﬁgmdﬁga? eﬁ%éngeﬁ{:ant I%C(f)l as
phex%%b}fi‘im% Oplﬁﬁyl%%ﬁaﬂbfahﬁﬁee dsdudophldriad axgmefa@6 ey ephinephrine,

pi cal ‘use” of suitab | e intranasal vehicles, or via
napmazahsejsy}mietmunesaroryllgexed@ys as lewgrdescaephadpiag; agangitussive such
dmi ni tere

o5 B BRRAT s, VP phe or iR, SEA R nePhortapy p dirtics and
sediMB dPBok-QEatinp @HEhis@mii@, than intermttent throughout

t he dosage regi nen.

In some embodiments, pharmaceutical agents contemplated for use in combination
with the compounds of the present invention can comprise (a) VLA-4 antagonists such as
those described in US 5,510,332, W095/15973, W096/01644, W096/06108, W096/20216,
W096/229661, W096/31206, W096/4078, W097/030941, W097/022897 WO 98/426567
W098/53814, W098/53817, W098/538185, W098/54207, and W098/58902; (b) steroids such
as beclornethasone, methylpi-ednisolone, betarnethasone, prednisone, dexamethasone, and
hydrocortisone; (c) immunosuppressants such as cyclosporin , tacrolimus, raparnycin and
other FK506 type immunosuppressants; (d) antihistamines (HI-histamine antagonists) such as

bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine,

diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
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The conpounds of the invention are typically

adm nistered in adm xture with suitable pharmaceutica
waoo3dniess exci pients, or carriers (collectiveP@r/US2004/042321

referred to herein as pharnaceutical carriers)

ome e 5 b PSP S LB S

asterniZdld, Xrfehadify NoRgEdaRdcdtheided E&ofe@ﬁ&in@%&a‘iﬁ&ﬁﬂox@d&&adme and
convent i onal pharnaceutlcal practices. For instance,
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orm t conponent's cah be conbi ned
(e.g., al\imhdiprafa:)fl, lmernalxaprnfm buakixdc aqo&,auarmokut fecbufery, famqae@ﬁeakﬂl@rofen

inert carrier th I I t
ik e Ry R el Ko S R Brororen,
pranoplg)ﬁégf @%r@fe*ﬂ' HAR5Rnicl R, WERNSBaprattH, MeBid hdid d%ﬁv@t%ﬁkéﬁ
e
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indomettiacin) pesrnaiin ¢l efebam dbd@lap;fbclgﬁb@a%tfmmfen@e feareiogic acid,

fentlazgcwt %chf g&l S zlgéi?epg%d%(gy}}%?;s&hgaac fio 1n}1 qmggga{(:fdometa01n

and zothERERS, FBAdMic AEidIREV 2Nea (G oAl fic acid, meclofenamlc acid, mefenamlc
carboxynethylcellulose polyethylene gl ycol , . waxe

acid, nifiuchic heid Rickiolfenarbici asiht wiphensdrarbpxy heaed dedvaiives Eﬂ*%msal and
ﬂufenlsgbeg)flg%ergg’ dl ugglrr? er%&?da 891%09( ﬁut%rtgﬁ&l%aq?% %’_lé'{gg (acetyl

enzoa um acet
salicylietiar sﬂﬁisalaﬁﬁle)tahe thd Ik}&azd]l)tﬁals Iﬂi;ﬁgdjrai; bezpipenglbndeprazone,

wi t hout | t at t h, t [ 1 ul
AR TR M GRS oetTut HET
mhlblt&];e hz {r}%‘f’tﬁ&'i% %%géﬂog{kfs& Ae A RAVO@DH-PYY, 6§ BtHePartagonists of the

I'I posome delivery systens, such
chcmolal&e sdvaptors aépeaiaty ICHCR-ds CERésCCRAr GERY randi &R ;df) cholesterol

vk L oA SRR LSBT
pravast%ﬂﬂl BRLSLON VR, 870 HBler Qktirkh) Qéc?t&%érﬁé’ {C%Blélsﬂyfhﬁhﬁne and

conpounds of thé present invention may al so
colestijpa Y plicetinii achd, $oiofibtie apd|dymtg/ea§gem;ﬁtg@@b@{o@béq{u@noﬁbrate and

benza gqrtrxl,%rfiprﬁg})go& (%ES%HE %ycca?qgeé g gs 1nsu1m sulfonylureas,
blguanRﬁE YRV an NP LoRY OB ARG A bRGHs Q&aﬁﬁﬁﬂ)dnd orlitazones (troglitazone

pol yhydroxyethylaspartanldepheno
and pioglitazone); (1) preparations of interferon beta (interferon beta- lo., interferon beta-1
P); (m) other compounds such as aminosalicylic acids, antimetabolites such as azathioprine
and 6-mercaptopurine, and cytotoxic cancer chemotherapeutic agents. The weight ratio of the
compound of the compound of the present invention to the second active ingredient may be
varied and will depend upon the effective dose of each ingredient.

Rheumatoid arthritis (RA) patients, treated aggressively with disease modifying
agents (methotrexate, antimalarials, gold, penicillamine, sulfasalazine, dapsone, leflunamide,
or biologicals), can achieve varying degrees of disease control, including complete

remissions. These clinical responses are associated with improvement in standardized scores

of disease activity, specifically the ACR criteria which includes: pain, function, number of
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or pol y-ethyl eneoxi de-pol yl ysi ne substituted with

pal m toyl residues. Furthernore, the conpounds of the
wW@r@snices nvent i on may be coupled to a cl ass oPCT/US2004/042321

biodegradable polyners useful in achieving controlled
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ase I on over

with a R@bNtSnce CRAINRDSE d:xb@bsh@ﬁ and/an a&ﬁllﬁ_/ugfaCC@\QaMelﬂldﬁfg, ffd)d @rample,
coated to mask any unpl easant taste and protect th
nucleict aidlsefe.§.r SRHSCAY ait ﬁd&)@héﬁ ecugs) e PO (G apRid Gt antibodes),

small P?%gﬁfel hy bqqoﬂ QE ggrtﬁg u&gnﬂé)[ﬁna@ edl%?o%hﬁ Q#e?élﬁsér{dn@ her chemokine

CT. en- usihAg’ |1 qui osage forns for oral
receptod hihibitcat kadwoin thbey).can contain col oring and flavoring

to increase pat t t Ge || ..
38 PERB BB E N e b Gertc Bt BIEE PORESSI WL aftvihar CCR2
is a smﬁ?lnﬁ)tl%gdesd?'@ imf ﬂfﬂr (Qﬁﬁa@gb%sg)' YR€ b@mﬁ%ﬁls%m& &338d orally

yco yet hyl ene glycol’s are suitable carriers
q.d. orfbard prea elmeemcalto mbfwﬁl abost SEbimgs jaotay . f blre péare@h?t @nghe withdrawn
m ni tratlon ferab% conta F a_wat e

from oy Betrpiss (R FERAL e h vt weubain g Psauifialned on

treatm e Al tH@C@@%@réﬁt éwfs{ ermumg PAGERs VT laoxb@lbziaﬁgn of CCR2
agents such as so bisulfite, sodiumsulfite, or

antagomisicadbiheir guitdnt therape cambearris avb e FrEXample, dbpytamedo about
two da@éﬁ?@or&:ﬁégg d@ﬂentgséﬁrﬁlosséoreﬁﬁg g hé 15“1\/15\'1{15; ﬁg'c%lnﬁHLHné L& CcCcr2

In"a t|on paren
antagoil. Ut i ons can contain preservatlves such as

benzal koni um chl ori de, th
AIVerBBER ao pubSBEHtltnngrédltlongll Dl\/IAR%rSO p\}\/nth péCﬁBe antagonmsts are

numerous. Traditional DMARDs have serious cumulative dose-limiting side effects, the
most common being damage to the liver, as well as immunosuppressive actions. CCR2
antagonism is expected to have an improved long-term safety profile and will not have
similar immunosuppressive liabilities associated with traditional DMARDs. Additionally,
the half-life of the biologicals is typically days or weeks, which is an issue when dealing with
adverse reactions. The half-life of an orally bioavailable CCR2 antagonist is expected to be
on the order of hours so the risk of continued exposure to the drug after an adverse event is
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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phar maceutical carriers are described in Rem ngton's

Phar maceuti cal Sciences, Mack Publishing Conpany, a
wat@sdeneds r ef erence text in the field of phar nBCDUSZYP4/042321

The pharnaceutical conposi tions of the invention may

adnnmsérﬁgglé Oﬁg?tq‘?ﬂ!té sglf\@éc(etn{oglgl 'Ellqilgi_ls%ar&m?%?ﬁeeﬁcguﬁ% léton 19fé1518plreac¥10n or
injectioRsAE PladtiGts! ThRke Be AVAIBLEE uslhg an bRy @XMAIRbEredi LR antagomst
paraffin or m xtures of these. Suitable enmulsifyin

5@@ nersperayls bé thednyansipn pamecadministeredimssuck oral desegp lf@ms as
tablets, g geﬁ g?ch é)grwh? 1nc1u8&aﬁ%%}nlad r%gé}s%' ro?}lln}éﬁ "f‘%ggsre'f&gn&llatlons)

examnpl e ean ecit

pills, pcﬁﬁde@é’ SrafulRadIixiB] tiRsies %u@iﬁhmmid s§rupsNahdtinyilsichis 0Bhegntlay also
hexi tol anhydrides, for exanPIe sor.bi tan nonool eat e,
be admiyidiered e eriogh (Gl eI dRiISIon), AMERPSHicREd aTUbL WANGAUs s

mtramu\é%l}lgtl f:?)}lgygllﬁ{l]ﬁ Efésq ({Fﬁe enu Wﬁ D Al%0 éY?ltdmﬁlr)e 81§11 in the

an’ nono eat sions may also contain
pharmasm’&hleamn@h@nchnfﬁeadmnmgrealgémnes biftheenerhpouh bs adhirtistered with

present inven o I d t d he f
s ST res Eblme B B eSS i S

smndmg Hgnuggﬁﬁglﬁggﬂ95|tlons can be prepared by mxing the
P wth a suitable non-irritating excipient which is

gk Udsm regighienm fonythe eqrpm@dsj pEide Iprasent 1qy,ﬁrxﬂloatw1tlhgf course, vary
depen o DGR SRR aE SR PPt B ot
agent aR¥tts RlodaRed Reky 6t E{Mlﬁi@ﬁatﬂim{ e hetalslic stahdligatatdisfexcretion, drug

creans, ointments, éellles sol uti ons or suspensjons

combingtien, and danedi of asgor REthebrRseRAvAd tst SPeries. geesenthealth, medical
condltlgxg\égﬁgl efah ﬁf ﬁlg%gﬁélg}{teﬂie r@ﬁ{rgﬁgge{lg@ t e 1 é&g%, tlrlreoll(,lltn of

0 nean O I nclude

concurr\éﬁﬁﬂﬂ@%ma;ﬁtdt}@&‘fdglhaﬁy of e atpieal; rthe:@sttif&arbutemfpdmixﬁitmtisn the
and net hods of the present invent urt her

renal arcbhgpetie fungtipe ol the PaugEAnddhg fsired F?fg%n%%%ﬁa ST Yf{pripprian
can detgrrn%{ngﬁllr'c? e}fcrﬁﬁ%é @ﬁlec't e bi® l.tltr cﬁfﬂtlmg &{ uitell$o BROYUR, counter, or

Ioned pat oglca condi t1ons esentative
arrest thlé@rfogfesphﬁuhmpmma diadrdeiofoaghidhareasndérons ramtmsm)st rati on

S COUERATER BB, 30 B b s
effects C\@'Fl rlaﬁ @6&&@6&9&00%’0 bbbl i onlg)Ogtn?g?E’%abﬂbddW@glﬁcﬁrel‘@ﬁlﬂy between

capsul es each l'igranms of powdered
about (amu tvad OD m@g/kegi o’élmdy vmghtmer Hayg radrmost pretecabby between about 0.1 to

20 mg/g'g Qé}‘ g:rtOé mtravenous use tl?e most préjferrf:gl'n dc|>s|es dift angn'q’l%rﬂ?g’ﬂ)o%% 1to

about 10 mg/kg/minute during a constant rate infusion. For oral administration, the
compositions are preferably provided in the form of tablets containing 1.0 to 1000 milligrams
of the active ingredient, particularly 1.0, 5.0, 10.0, 15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0,
200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 900.0, and 1000.0 milligrams of the
active ingredient for the symptomatic adjustment of the dosage to the patient to be treated.
The compounds may be administered on a regimen of 1 to 4 times per day, preferably once or
twice per day.

The compounds of the instant invention can also be administered in intranasal form
via topical use of suitable intranasal vehicles, or via transdermal routes, e.g., by using

transdermal skin patches. When administered in the form of a transdermal delivery system,
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Soft Gelatin Capsules A m xture of active ingredient

in a digestible oil such as soybean oil, cottonseed
woR005060605 i ve oi | nmay be prepared and i nj ect edPOY/USB®ING42321

of a positive displacenent punp into gel atin to form

soft, gel atin capsul es cont
e dosi g fit e BE o Fin L ST b RR b b A ERoR uf fBseee
regimefll i €d. Tablets Tablets may be prepared by conventional

Eocedures so that the dosage unit is 75 m|ligrans_of

b comppygs ed therinyenyion grafiypicplyy adringsteredin agnygfure with Su“able
X r.ate,

prrm SRR L oo o B ATE O IRGOERLYT Bhega
pharmadetlcapeadniers pduitablgrseleciad dvithorespeld toghaimendtd Faat afs@ministration,

. Appropriate coatlngs wel ne Skl|| in the
that i, g2 (4bIgJS 5aPSASiS1 §1BSt IS mﬂﬁaﬁ%‘f capsisteny btgcagvf‘asslonal
pharma@%ﬁ:‘é&%a cknjectable A parenteral conposi t| on

or adm ni stration by injection may be

poepartaack, hyr arbl admingtrati@onilye foengiia tdﬂetalrtcapselle the active drug

redi ent % vol une rop | ene t.er
compoRiECGLPCRYTRHPE S H B RGO K SO B R IDSS AT e oer
carrier SRS 1880 NGareh Sk tds€ Qlucosy) Wﬁbﬁ'c@lﬂul&b ARAYBEHEM stearate,
suspensi on can be prepared for oral adni ni stration so

dicalcigrh ghosphets, &leiimcoHaii mathQ*r,gSOdffltOﬂ pirbthg lide \if of el dmiinggtration

in ll(]lllg gr e(grt‘al rilgf)u%gge%% X %l b%rQBC é\%%x\% E{%@,}/ %rag ?‘1%)111 ltl(qug‘ ©

pharma%@utiﬂall?BeceFtaSIeEinert @ﬂﬁeﬂs&ﬂ;ﬁs glhafdl, g’l@élﬁtrbl water Bxainthé Bk
e descri bes a rocedure to evaluate the

Addltl@mlflfﬁ\g@r@mrweaﬁﬁsa@oml ble Hirgers, fubsicapise digiptegrating agents,
and colorlﬁg Qgc{n?é &naarlgogcge 15%%Bo%dqmom m[fgggx% S&iabﬁ@ﬁﬂﬂ@r‘é ‘i)dc‘ﬁxde starch,

i's’can inrodents by injecting t

gelatin\dulral §0g@rsisiclc @ glagse ot p-laqbect@d s@éttﬂﬂc&mtr&turalmhdeynthenc
series of rodent groups conS|st|n

gums syetnast dcacipd YagscAl B isediBmrA &léatéfcar%xg%&ylfgfﬂlawéeaawévethylene
e 5 IR A ST 8 S e
sodlunﬁdteada‘ySngn@@ﬂistlear&,&oﬂ&m benzoate, sodium acetate, sodium chloride, and
the like. Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum, and the like.

The compounds of the present invention can also be provided to a patient in the form
of liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles,
and multilamellar vesicles. Liposomes can be formed from a variety of phospholipids, such
as cholesterol, stearylamine, or phosphatidylcholines.

The compounds of the present invention may also be coupled with soluble polymers
as targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropylmethacrylamide-phenol, polyhydroxyethylaspartamidephenol,
or poly-ethyleneoxide-polylysine substituted with palmitoyl residues. Furthermore, the
compounds of the present invention may be coupled to a class of biodegradable polymers

useful in achieving controlled release of a drug, for example, polylactic acid, polyglycolic

acid, copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone, polyhydroxy
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of rodents additionally receives phosphate buffered

saline (PBS) and Tween 0.5%i.p. at the initia
wa@ensiotieent i on, and at di fferent dosing scheduP€BUsS2004/042321

thereafter. A second series consists of groups of

. rodents receiving different.dgses of the . . )
butyric 33 aUN ELESF g POBIFELT R O N TR ER T HGAT R oked or amphipathic
bkmkcb&ﬂ?ﬁggqgg§&$gd§ub-cutaneously, intra-nuscul arly,

orally, or via any other node of adm nistration at the
Dioisageabrisefes ithe coatrioonds efrible iverfidif witable feroxdnygistration may

. schedul t her.eafter ti 1. [ 4 ,
comanSERERRAT. BEUERH ot 1A BR8Pl EN R ver cose
unit. In&ﬁe%_@%ﬁ&_rrﬂchhic@l Edm@fos oS ehel detitOingraalient ovill ardinariliNBe present in

ant i bodi es i . p.at the initial sensitiﬁat' n, and.at
an amoyntfqfapeyit0- 288 Torky Weigkidiseson terlefar veisht Sliherearapesien
'@%‘Hti}l%rasgﬂésrc%mam%%sg’d 1d dosBod t%gmg h& fley ebRRHRAL a@ive
swol'Ten"jolrnts or paws, ané %ra ed on a standard
ingrediclitaedpowdereé cartrigrss eahes lditcse as@ch.@elnloseydérsyativest mageeium
by hi . , o
s i SSRGS Rl
Both taﬁ%f%ﬂwﬁs s daf®e nMERHRA dshabtaied kéledi® pHSRILH!to PRIvide for
only I n radio-1maging but also in assays, both in
continuoi$ refeaandf mpdivatian, ovieor peedhdf dung Canmdrepaechiabletst dap e shgar
ch ki ne, receptor in tissue samples, . j _
conted GG B BT Ry g ERERORI e SPApipRb A i g MRdsphere.
or enteti® Boddd foP BelBétRAIdiGnteraflor atkhe ghakeltiedinalomgound.
Accordingly, the present invention includes chenokine
NEbepasorg asdgdesaghfrmedor ephadsiaktratien Bey sefaagpin coloring and
.conpounds. The present invention further includes
fmyo“?%gﬁBﬁ?gﬁﬁF§9ﬁﬁﬁgﬂgﬁmgbnpounds of the invention. An
"Genetallp] wakt, Y'sultable bdNatiné, ahedced dextorsp deincose} aad related sugar
~conpound of the invention wher one or more atong . are.
solutiongqidagl el oFuch 3B SEIPY LANE 159! AArPOAY MY wlﬁfdlsa?feév’g%l%camefs
for parCmeral Qorhﬁcgg?ﬁs%&{fﬁ@l%rfi)&%r&ﬁéﬁpédrﬁiﬁg%ﬁm REQIBIG cHREH Okater
ness nunber typi cal ound 1n nature (i.e., naturally
soluble_ﬁ)sallldiflthemg:)iye Bigrddadit esuitable stabdizimgegentsandrifiyedgesary, buffer
i ncor porated in conmppunds,.of .th resent i.pvention.. .
SubstarilCI%WH@XB{EIH%F@WUCE v B BREE 1 [Hey i Aegaros acid
either Ji%{e &Q‘%ﬁﬁﬁﬁé&f‘lm safthl @bl ¥k b @&fs. @9 sd ude@rard €itrdd 4609 and its salts
, 13C, 14C, 13N, 15N, 150, 170 180, 18F, 35S, 360,
and so@2BrEDTABM add@Rm, pag@eral $018lignsican contaipgyresgAtiyes) puchmie

adi onuclide that is ingor t ' ' .
el i o D AR S S
pharm#RBMid 4 84rkieR ¢ déstAbed AR dnihadak PHaEPaivatiScibwres, Mack

~exanple, for in vitro chenokine receptor |abeling and
PublisltiogBempannn standaydsefesensp s asthe dighd of pharmacology.

The pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil,
or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents
may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally-
occurring phosphatides, for example soy bean, lecithin, and esters or partial esters derived
from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and condensation
products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan

monooleate. The emulsions may also contain sweetening and flavoring agents.
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i ncorporate 3H, 14C, 82Br, 1251, 1311, 35S or w |
generally be nost useful. For radio-inaging
wap@sioe®wbs ons 11C, 18F, 1251, 1231, 1241, 1311pPCT/BBr004/042321
76Br or 77Br will generally be nost useful. It is
derstood that a "radio-labeled " or. "l|abel ed

dBh ot 5T e ofsspbtn il ahatss bk RRRE e fomay
supposi@dtfes falelEdnidRtratich SOAE IRIFDTHEERBIPoditiens ibe praiddeby

Is selected fromthe group consisting of 3H 14C
mixing figsdrug 3418 assvifalsle Ben-isijaingericpient thirdigs $o)id at ordinary

i.nco £at i 1.1 S, Lnt: '
temperdg BG4 Btnt PtaD i0rhBRBE S il R e AR R o
release W& druf rBuon mdteridearacbeoatbutiadamt podjrehdehecgiprudsind of t he

I nvention can be used in a screening assay.to -

i aeiopicrl ey eFHR O IRIBITBSuRHES: SoHpaH g’f SHSPEISIANS; Sl HRA)Ine

i .. . i i u 1 . . t . . .

the con ety AN L A SRR, v i Gl applicacion s
also mdahntdiingudsd tht hiee ofadowth lvedskdsedd@argberund of the invention

t he chenpkj ne receptor cqrdingly, the ilit f
4 Pe eBEmgEBaN T SO St RTER. o4 BY Pl T BPREaY ner
compriSCHRQUREapQRicRIPERE cbRpbliRis RBEMDE MGudSEPPL&T in the treatment
directly correlates to its binding affinity. The

of the appesmantianed athotsgical eenditrapisudes phar maceutical kits

seful, for e le, in the tre : t] of
S5 s TR B RS IR W By SRR P
compotifRfs & f @8 inkeMednScab ®R ti diisilaitd a8 fpliewsraceut i cal
conposition conprising a therapeutically effective

anmount of a conpound of Formula I. Such kits can
Casuéyrther include, if desired, one or nore of various
PSUl&onvent i onal pharmaceutical kit conponents, such as,

fAorar@xainitee of cointaisoles sanbe prepared by filtmgestandard two-piece hard
pharmaceutically acceptable carriers, addit

( [ [ ...
selatin el e it 58 milliggariy of Pasulereaasivg ingprginert00rinigfes of
lactose,?;ﬂ {nllalggﬁagrﬁ drRen@ble, and'$ WiligtdnfNPagiRkiulffefte] NSerts or

I ndi cating quantities of the conponents to

be adm ni stered, guidelines for admnistration, and/or
, guld Iin?s for m xing the conponents, can al so be
Soft GEIHM WH¥Y'%n the kit. Al publications, patents, and

Rt eRtred Ikl fathRafent Hd Bidedtibleadil suehtasdoyelin ilttottonseed oil or
bi bl'i ographic references cited herein are hereby

olive oil meayrhsarrepaeet! 40y inistied diygeeans of hpesitierdiprlageyenppurgp into gelatin
ur.poses. Wil e the. f.or ' iy '
ot YRR TP Bl L VBB, 15 B
should WeWasddedsirae possi bl e and further details of the
preferred enbodi nents and
Tablets
Tablets may be prepared by conventional procedures so that the dosage unit is 75
milligrams of active ingredient, 0.15 milligrams of colloidal silicon dioxide, 4 milligrams of
magnesium stearate, 250 milligrams of microcrystalline cellulose, 9 milligrams of starch and
75 milligrams of lactose. Appropriate coatings well known to one skilled in the art may be

applied to increase palatability or delay absorption.
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ot her possi bl e enbodi nents are not to be construed as
l[imtations. It is understood that the terns used
weoosioenees e nerely descriptive rather than |i nPeT/ms20a4e42321
that various changes many equi val ents may be nade
Inie 'Qhout departing fromthe spirit or scope of the
Vedf%f med i nvention.What is clainmed is: 1. A conpound of
t h@x ;%1 RértetaBcdmpdsfidnl suktable ForRdmiMétration\by/ inf¥ctioPhag begrepared by
armaceutical |y acceptabl e salt thereof, wherein:
stnrrmgu 150% 8 eeaight of pefivietingredientin 8ohx velumegropyleneplep] and water.
I & Ie nono
The 8?1}%%1? it ug% ?((ll}lt egt%ﬁﬁs\éllrﬂ%%o C‘ﬁn %fx%hﬂde Ql% ?téﬁqﬁé/ &, or
pol y substltuted het er oaryl , carbocycle nono or poly
substituted carbocycle, and (CR8R9),,, wherein n=0-5;
Suspgnyigna pond, or is selected fromthe group consisting

o GG o LR35 A s .
contail Kythg Of hdlyIdjvided aveive angedienty Ed) mg of sodseh eatbedyhetbyn

ce i 8BRS bR, 25 25 T4S G Slilr, PRLET SRYEDFs mL o
vanifier ein R10 is independently selected fromthe group

consi sting of: hal ogen, alkyl, alkenyl, alkynyl,
al koxy, cyclic al koxy, héEﬁﬂOB&G%ic alkoxy

g: %a%é de%%fr&\gﬁs%rﬁa}l%geﬁ&ieato ¢ alg?tre] A rfg 8%/ S’hl 84 (}%2 imtagonlsts for
treatARin@ b OAY Gk ©iBArBH s oal kyl, (hi oa kyl, ‘mono-, dl or

tri-hal oal kyl, nono-, - or trl-haloalkoxy
amATbammﬁhl@C)in of d?ellﬁf%@ et escaghepducsd Hbmd@)‘?ts by mJeCtmg them

with tgp%ﬂbc%?laée%tlg(gelgg?e@ gcglubéﬂts "I%?Jebsgg}g of I%ﬁérﬁ tg%édg%@onmstmg 15

car boxam I -substi
gena&ﬁbyl)saﬁbpiﬂ)le aAtd@Tats @er SO arcdn; edledsulb—stxﬂatmﬂueky or intra-dermally
car bamat e, sul fonam de, no or R bstltuted

withstype H,@Hpgfél emylgified i) @@ﬁ ete lf:rygrp % up@r}tgu Fi?)&%f'fnd 21. One series
of r%fe %ra(aﬁ}ffbkhl&{ ?elc@(/}ass;%ofs é buf@crr&ll %an$PBS) and Tween 0.5% i.p. at the

eteroaryl s ony car ony clic
imtlal deyibidadatiomnynd athieff@emdpsﬂngsc}&ldkspb cardpdiey| A second serles consists of
Sroys é)!ﬁ ggJeggggceé\gggtggipgq?ré)at)ge%ro?%ey &CR& gn‘gl(g:grgltsjt?s)ﬁ glven Qther intra-
peritoneally, intravenously, sub-cutaneously, intra-muscularly, orally, or via any other mode
of administration at the initial sensitization, and at different dosing schedules thereafter. A
third series of rodents, serving as positive control, consists of groups treated with either
mouse IL-10 i.p., or anti-TNF antibodies i.p.at the initial sensitization, and at different dosing
schedules thereafter.

Animals are monitored from weeks 3 til 8 for the development of swollen joints or
paws, and graded on a standard disease severity scale. Disease severity is confirmed by
histological analysis of joints.

Another aspect of the present invention relates to radio-labeled compounds of the
invention that would be useful not only in radio-imaging but also in assays, both in vitro and
in vivo, for localizing and quantitating the chemokine receptor in tissue samples, including
human, and for identifying chemokine receptor ligands by inhibition binding of a radio-
labeled compound. Accordingly, the present invention includes chemokine receptor assays

that contain such radio-labeled compounds.
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R10a- heterocycle, R t)a-aryl and Rl Ga-heteroaryl,

wherein Rl Cais H, hal ogen, OH, am no, nono- or
wazewswbees t ut ed am no, nono-, di- or tri-hal oaP&piUS2004/042321

alkoxy, nmono-, di- or trihal oal koxy, carboxam de,

I mat e, urea or

TheeBaRn a8 BRRRF byt RoioRlee Y AiRicaShalrBpnds ot
mvenn&ﬁrm Gﬁé§ﬂoP10ahﬁﬁt & Q&‘dd@-llefbeleﬂf’ ¥bm b@tdeus @abiipoudt yﬂtaé kwlention

het er oaryl al kyl , yl al kenyl ﬁeteroar | al keny
where Q-newrmqrsf AtpIs aﬁ@te@%a@sfi % salbktytﬁgﬁri byt RNAYER AR am‘rrlc mass or

r

s S AN ARSI 3 MSPHIRRRT A0 o e i
naturall@ro)élbmxb’lg) P&Ilﬁbl@&ﬁ&’lbﬁwqhdeaﬁlylt mbhk bﬁ(mcohﬁtzﬁedaarqdnqioklo&smf the
present mp ey E1CLICH UL Sieate) Brued it JT BHSOGH G 9 o deuterium). H (alo

wrlttenséxgI I?Sf{)f {rg{uﬁ‘g Wt hCOM@ Rha/ s\ efy 1Rhaltf: S”S ﬁ@@?@meﬁk} ¥°Br,

om the’ group consisting of: halogen, al
By, ‘2%11 RﬁnVFI andl féy nth radidnuadyde tbata moaﬂomwm themraot:gﬂdlqy@beled

compo%ﬂcﬁ yéira )%S ﬁ/etc',ﬁcozép %}eftlo%légglﬁf c{( (%/ Wep tcgrrnl%(éyxil IIS‘:or

examplBEORIPHNS |ch9m@lhhé’ Hc@bt@ﬁlalﬁ&’lhng Ao atidey hssayd Bempowdids that
or tri- ha oaI ,mno-, di - or tri-hal oal kox nitro,
ncorpcmme Ald, " GonBr, oﬂ diL $Simst wilLgeagradliriba anoshsebul. or radio-imaging

upsisi tllzl:i eds am nogl ¥yl ,76 Ny
oo AR o o, P O30, e,

i %ﬁ&&btﬁ@@ Wat a TRAR-1aBEled 08 tlabéled ubrepouads’ ﬂmwxflmmki that has
al kyl carbonyl, cyclic al kyl carbanyl, hete ocy
mcorpcnaw rolaasions radieuglidar Boae embed Ry h Fé i}fie is selected

oy 1125 cy s kyl sul fonyl ,
from thﬁ rpo%oné‘isﬁxé §ﬁ}ﬁ}§i|%|f£hy ahgrﬁrsulfonyl

issrh&kﬁamkmdk fariyéorpeatitpoagia- rsompesjlptcecs’gani: fomgounds are

carboxylic acid, alkyl I
appllca&l‘“«k@ICQ@PBBWIOI%I?%BV@‘%’@%Z’L 839/ W&ﬂ%ﬂ%i%ﬁ? Blgnyl ani no,
o yz{d?cﬂ?%?l@){ gﬁ%@&hd SehefRehtydnCanh e Nt Al R reehid@dn@say to

roaryl al kyl, aryl oxyal kyl,
identifyretauaacythpouynak kid genaray tdrlhls,cmllldwy synthes1zed or identified compound

(ie., tegtiectog{pg)g% | hg)g%%é¥6tgﬂ,gqrég 1ty£ {ng% P(img ﬁithe radio-labeled

compou&%%@ ShehBon Blihe BlietholdmtreR fRoh Q&&bﬂﬁﬂig&t , thivhisifigi of aRksr
H, hal ogen, OH, am no, nono- di - substituted

compoamd ‘rqna;orrmtﬁownh the-radip- l@bqledfaqnmﬂuRQ ffor t&‘ﬂ‘k@&}ﬂ thﬁﬁh%noklaq
e ol RIS MBI, Loyl

( ¥t|tuted an1noa|ky|
CEHe k;%s@m id@entionl di oriasiude, phash e omdad kitsinedul pfor eyanplg, iR2he
is |ndependently sel ected fromthe roup c%nsistin
treatmft or preveriqicf chmekingrasserigiagdhisepsas a¥hicthingiide gpg or more

contaHK‘]frjlsr ?on)&’ hin %ﬁath?fr{u{ecggtgca‘f A5 RE3on HMRRNRFM Merapeutically effective

oS US
amount of a compound of Formula I. Such kits can further include, if desired, one or more of

various conventional pharmaceutical kit components, such as, for example, containers with
one or more pharmaceutically acceptable carriers, additional containers, etc., as will be
readily apparent to those skilled in the art. Instructions, either as inserts or as labels,
indicating quantities of the components to be administered, guidelines for administration,

and/or guidelines for mixing the components, can also be included in the kit.



car boxam de, and N, N-di substituted carboxam de, cyano,

al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl ,
wabkéosgg66s hi oal kyl , nmono-, di- or tri-hal oal kyPCT/US2004/042321

hal ogen, aryl and heteroaryl' optionally R1 and R2 can

bonded to her to orn1a |roc nd
Al P s iatioatt penl Dol depS iR Yy e
blbllogﬁ"@ﬁ§l rékkéhge@nedfﬂere@rﬁrhlré(here@?hn@r}kd&hbed 'b?'réf@féﬁ}ié in thelr entirety for
hal oal kyl, tri hal oal kyl, al kenyl, kynyl , aryl

a”PuﬂhE@Eroaryl aryl al kyl , heteroarylal kyl, alkoxy and
k tio 4
SEUREDE oy SIS O RO CHB DA g
embod@idhtd) hady otHezedte b@ssﬁﬁf E]ﬁcﬁfu@taélbdmaﬂ};l of tlogr pl’ﬁﬁhed empolenents and
havi ng 0-3 Ra substituents, ein Ra is. select
other ppgsils @rﬁaocgmsmﬁ AL ite be ﬁ‘gﬂsgfl“h%ﬂ g Eations Iy undarsv&?%yhat the
terms uIs%H l?sﬂlmﬁ QR:;ZBQ’ desc]qt)tlve atr%telr:1 glan ?gﬁ@hééﬁ}d thgfg\t&glrolu glllangQJ many
equivalests moax\He, mmhr\bmmmletmrtmgwfrmnahéamramrcboc>pecqfah@planmtbm,vennon
di -, or poly-susbstituted aryl or nono-, di-, or
pol y-susbstituted heterocycle optionally, wherein said
substituted aryl and substituted heterocycle are
substituted with 0-3 Rb, wherein Rb is selected from
the group consisting of hal ogen, al kyl, al koxy,
t hi oal kyl , nono-, di- or trihal oal kyl, nono-, di-
ortri hal oal koxy, nitro, am no, carboxyl, esterified
car boxyl, carboxam do, thiocarboxam do and cyano;
optionally R3 and R4 can be cyclized to forma bridged
bi cyclic system having a nethyl ene group or an
et hyl ene group or a heteroatom sel ected formthe group
consisting of NOand S; optionally R3 and R4 can be
cyclized to forma spirocycle; R is independently
selected fromthe group consisting of hydrogen, alKkyl,
and fornyl; and when R5 is al kyl the nitrogen may
optionally be in the NNoxide form R6 and R7 are each
i ndependently selected fromthe group consisting of H,
Cl-C10 al kyl, wherein said CpC io al kyl can be
optionally interrupted by oxygen, nitrogen or sulfur;
carbocycl e; heterocycl e; al koxy; cycl oal koxy;
het erocycl oal koxy; nono-, di- or tri-haloal kyl; nono-,
di - or tri-hal oal koxy; aryl oxy; heteroaryl oxy;
aryl al koxy; heteroaryl al koxy; aryl oxyal kyl ;
het er oar yl oxyal kyl ; aryl al koxyal kyl ;
het er oaryl al koxyal kyl ;
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gi substituted am noal kyl ; aryl am noal kyl ;
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nmono- or di-substi A@carbonylalkyl;
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het er ocycl oal kyl car boRy! al kyl ;
al kyl car bonyl am noal kyl ; c¥cloalkylcarbonylan1noalkyl
heterocycloalkylcarbonylanlnoalkyl

prodrugﬁrOYPEﬁer@Wicﬁl@ Q&@Fﬂélﬂe,saﬁﬁ{e@édﬁa%&ﬁbﬁ{ bonyl am noal kyl ;
sul f onyl am noal kyl ; and

ﬁ(etsegloqm} front the syuarronsistingaf-a kysdi aphimano orpolybstituted aryl,
e
heterocg?le mgxbé: %{r O%ol%gq)s{lputécpﬁe%rﬁ e}f l?lgt%}/ci% eﬁ %g“gﬁgﬁ‘ﬂg%%‘?%‘%ed

e or spiro

heteroakyldeReRgeRL Jln)én@ et @@y eﬁibsfumm &dilbocgbkeumcb(@]’]@l@)nj wgereirn 4 0-5;
am no, al kyl, arylal kyl, heteroar | al ky

tYetS@rt@aﬁiwr 18 éﬁl%é@@/fmlﬁﬂk%g\lg@pp Cglpsrkssylﬁlﬂo Oéyg(e(l})(%fqu%/ltrogen
amide tg%t'&oﬂuo%mﬁé bGP ShikdHd h@ oHQuC@I(ﬁ"P—r D@Hiz)czh}%‘ylaflglkm O-alkyl,

érocyc opti ona an RO can be cycl’i zed
Oxhne%ﬁdﬁm&mS 7 nmenber ed carbocycle or heterocycle; and
0-3.2. A conppound of .the fornula ll: UR3.NL, c Z
ﬁzus Relpqtefbfreaﬂr 1P CSRSFHRS, &@%gﬂe & Fig"tt%YBF%"l% a4
hcteroatrﬂeéa%ﬁfhaw% @r £R. sulistitferiE MaktQEIRIT QN nﬁdeP&lcﬁthJ Belected from the

ohsisting of a bond, aryl, nono or substituted
group (a)lnylbt,mg of: halogen alkyl, alkenyl alkynyl alkoxy, cychc alkoxy, heterocyclic

alkoxy, alkoxyalkyl, cyclic alkoxyalkyl, heterocyclic alkoxyalkyl, alkylthioalkyl, cyclic
alkylthioalkyl, heterocyclic alkylthioalkyl, thioalkyl, mono-, di- or tri-haloalkyl, mono-, di- or
tri-haloalkoxy, nitro, amino, mono- or di-substituted amino, mono- or di-substituted
aminoalkyl, carboxyl, esterified carboxyl, carboxamido, mono- or di-substituted
carboxamido, carbamate, mono- or di-substituted carbamate, sulfonamide, mono-or di-
substituted sulfonamide, alkylsulfonyl, cyclic alkylsulfonyl, heterocyclic alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylcarbonyl, cyclic alkylcarbonyl, heterocyclic
alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, thiocarboxamido, cyano, R'®_carbocycle,
R'%.heterocycle, R'*-aryl and R'%_heteroaryl, wherein R'% is H, halogen, OH, amino,
mono- or di-substituted amino, mono-, di- or tri-haloalkyl, alkoxy, mono-, di- or tri-
haloalkoxy, carboxamide, sulfonamide, carbamate, urea or cyano;

R' is independently selected from the group consisting of: carbocycle, heterocycle,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylalkenyl, arylalkynyl,
heteroarylalkynyl, arylaminocarbonyl, heteroarylaminocarbonyl, arylcarboxamido,
heteroarylcarboxamido, arylureido, heteroarylureido, aryloxy, heteroaryloxy, arylalkoxy,

heteroarylalkoxy, arylamino and heteroarylamino, wherein said carbocycle, heterocycle, aryl



het erocycl e, nono or poly substituted heterocycle,
heteroaryl, nono or poly substituted heteroaryl,

W@ 2006060663 €, nono or poly substituted carbocycPer/uarod4/042321
(CRBR9) , wherein n- 0-5; Yis a bond, or is selected

ot OSBRI BB BBl AORSR run

COI]SISUTIgHQﬁ'alO }ﬂ' Aidnyl, alldnk latkOx @l dgxlic alkoxy, H‘Eter@fydhﬁalkoxy,
ur ea; is selected fromthe group consisting

alkoxyaélaﬂw@y@a&oxwlyyl hqﬁ@p@%@y@q%yahzﬂl plky Bhigalkyl, C)écdlfh
alkylthlo?a]lgE pgﬁtagﬁyﬁilcoal%ﬂ %él%%ﬁopﬁ@&&%& Rlcg biStri- haloalk}%l mono-,

from roup consi St i ng
di- or trh-BhlogiRBxy, ditky,lamind, kestpk or di-dupsytutedaidkinxymorwy of dicsubstituted

al koxy, heterocycllc | koxy, al koxyal kyl I
aminoa o bR by bk By ket eSS apaeghony

ammos?lﬁ&*a)g(\rﬁalrchélr ahi gt gﬁ@d' anhﬁ&s%‘it%ﬁylc El'k?lcﬁfb'&ﬂ/lt Uﬂ/&@lah?ﬂlcarbonyl

nmono- tri-haf oa
heterocydfllc-dhlaj!loaibdnwl,yarylmalﬁ)omyl bawm@cylcmimmyl (f@rntm @lgﬂsulfqnut epclic

s R Al R s
esterifidl casbip§Aib taé‘iﬁeﬁkyl@&%@%ﬁ%%; C}Qﬁﬂ‘c BaEdaebonyRitkino MHeterocyclic

di -substituted carbamate, sul fonan de, nono-or
alkylcathionylating, ardchrsenylamian l@@row@rt@nylﬁmm cy#ips pryéalkyl,

heteroagyﬁ@églﬁ grlfyi?(%{]y?lik’yh %:?(gag}/ Cl Ilf)%l azlrg?ﬁlugyi}(&f)ﬁgéeroggflth]loalkyl

carbam&¥%ChbGo-2drkiy s Gistiaey barbé?iﬁzlte IEyathocydt, Wf’matrehmwlle R'°-aryl and
arylcarbonyl , heteroaryl carbonyl, thiocarboxam

-het@s@awd)a Wlﬂrgné?ar ﬁd@)}@ﬂ%en’@&arﬁ@PGWEV&r@I s s@ﬁut c? %mno mono-,
di- or tif; ha]oF\)ﬂ(?/fl aﬂ%&?ﬂ%@%& i \Apﬁ{-ﬁé&?zg hﬁdt‘dx%%ﬁﬂfloglﬁﬂxya%l

subs
ammoall{yll rh@hcﬂf’mlr Kitbybsatukaixaminoakg; carbioxandde, tspiftizdnoidt learbamate, urea
pgrboxan1de, sul f onam de, carbamate, urea or cyano; Rl
orcyanog | ndependently selected fromthe group consisting

o5 (ifi‘ciekﬁ?ﬁd’e% l?’seﬁslteg FRGY Ghe gro%bydons@ﬁ’ﬁ§ bR YAmino, mono- or di-

ary eroaryl al kyl, "aryl al
substituied eimlao,yl(}H keenbd»gyl ae;tblaﬁeky myﬂboxﬂetoarhmagnh@ Kymydnosusbstituted

yl a rbo het er oar: Ianlnoc
carbox i e DB RFHRUBH W BFBAF 91 L ARG H0: MAF Ay, cyeloalkyl
cycloalE@ﬁﬁregﬁ('})w WiSlIRA, mehy 8X¥%r trhﬁ&l@ﬁl@'ﬁf YhiOXh, a@wh@hktepoyuyl

et eroarylalkoxy, aryl am no, et eroaryl an1no

wipgomilly R'aind Rganab (be ﬁv@n@ed theagy @bgfrdp dormyp ypirqsycle;

\%hat erg?ﬁ %F An eger} i e\{)gel'iépz nlhh[h? % Elgg?sﬁ%{%%i fIHeemn%o OH,

alkyl, &mﬁtdlﬂzﬂoﬂﬁyl haaR@RYI, aﬂlelﬁyl alk@hklemtwll,,he&lrdﬁyyﬂybn;ylalkyl
kox cyclic alkoxy het erocycli c al koxy,
heteroaayln&y alkeyy and fhapalkylal koxyal kyl, heterocyclic

%8%&1%) I@’iﬁd F@l &Xlo%mpgf%llfl%bke positions in the cycloalkyl ring;

optionally R' and R® can be cyclized to form a carbocycle or heterocycle having 0-3
R? substituents, wherein R* is selected from the group consisting of halogen, alkyl, alkoxy,
thioalkyl, mono-, di- or tri-haloalkyl, mono-, di- or tri-haloalkoxy, nitro, amino, carboxyl,
esterified carboxyl, carboxamido, thiocarboxamido, cyano, mono-, di-, or poly-susbstituted
aryl or mono-, di-, or poly-susbstituted heterocycle optionally, wherein said substituted aryl
and substituted heterocycle are substituted with 0-3 R®, wherein R”is selected from the group

consisting of halogen, alkyl, alkoxy, thioalkyl, mono-, di- or trihaloalkyl, mono-, di- or

134



cyclic al kylthioal kyl, heterocyclic al kylthioal kyl,
hydr oxyal kyl , nmono-, di- or tri-haloal kyl, nono-, di-
“memwmmahaloalkoxy, nitro, am no, nono- or PCT/US2004/042321
-substituted anmino, nono- or disubstituted

o S s B S i

cyano;@m nocar bonyl, am nosul fonyl, mono- or di-substituted
anlnosulg?nyl al kyl carbonyl, cyclic al kyl carbonyl,
hptienalty BT iaod Ak k yarc e Ispelyaed tarfpime 2 bfgad, bicyclic system havmg a

e BELSEGRIF AT BRSEY bR SR G comsin o

N, O add gl sul fonyl, heteroaryl sul fonyl, carboxylic acid,
esterlfleg carpoxylic acid, alk Icarbonylan1no cycllc

a}pklpn@éw% #hd %n‘iarﬁld’e pyekizedde fem %SI%H%‘y/? lgar bonyl ami no,

L SRR AL B H1ORE LG 8L R AT Doc € 331, and formy';

and wieatrerioalkyl e yitkdgeh ,m@rqpltlbhall)abdqyllthe N- ox1de form;

R ST Gl PESFBORRLD CIeRED ToiT W Gpeconsisting of H: Cr-Cig
alkyl, g*)grenlestaﬁf 6¢ Wfol aETkyl RLp b@sz{tllonaﬁ? Gh(BrrtBEb £ bRAM! nitr & slfur;

m no. mono- or’ di-substituted
carboc&nhen]matemyube alk}hxy, mclqaikoxhah@«abmloallg})qyomnoﬂdn@r tri-fploalkyl;

mono-g?rlh fqglm E@Pglﬁl kox¥y1%>§)y g t%x%ﬁ\élié%f &{)gallf(g)ﬁ)%/ 2)8 eﬁ(drylalkoxy,

arylox?eﬂk?loﬁé\e}oq lo@dlﬁy@%ﬂhﬂt@xy&@lbﬁd@b@ryldlkcﬁ@aﬂk@/l cyano; R2
i s 1ndependent’ly "sel ect ed fron1the@ﬁ(oup consi sting
aryl heteroaky!l; anylatiy]; ateroary stk ydi hydbeortkot adkoxrlkyl; crglpalkyloxyalkyl;

L&l f c
oS B D DAL PRI SRR g emiost
hetero§@r[atﬁﬂﬁ@dlkﬂealk9bﬂﬂﬁﬂkylabwd)alkﬁltﬂ(@ﬂlly)ﬂ had:rbyytyéa,lkylthloalkyl
cycl oal kyl, cycl oal kenyl , al koxy, i H% ﬂgg
arylthlaalkybbeqerqarﬂﬁu@?émy@lkylﬁbéfwé%kyla%g? 0a i‘d’ Btlaikshr yi -
hetero }pctl(ga(?lg}gdl%ngﬂall@ndarﬁ%@&ﬁ' ﬁ%ﬁbﬁ’&%gr is‘i’tlf@ﬁ‘ﬁglk‘j})f r5§1r111<§c@rbonyl

spir are |ndependent y
mono-S&l destiesditdted mmtrimeargomdpammnsarbdmyh@jkyif moHp- ardirsobstiOred
al kyl, hal oal kyl

| k h kyl, alk I,
amnm@mk9w9ﬂKYhﬁVwkaﬁ@P@@@aﬁ3§d0§#ykéﬁk &Hgtgroa?ylgriyl
heterogﬁf{?ﬁiﬁrlcﬁg S)‘lﬁ]k?lalallf( icarb%ﬁ&lhﬁl'ﬁ%ah&&l F&%cﬁ»ﬁﬂcy%r%@?laﬂﬁmyyl

€ positlons n the” cycl oal’kyl" ring; optionally
heteroa]claaikiyl%bc@darbmoal}(gl mmé@rb@yﬂmlnp@lkblah@g@yml@rmnylammoalkyl

c havi.n stituents, wherein
MVB“EB gépgﬁ @BgﬁF%H¥Tﬂ%EGW3§B“®§®@ISt|ng of hal ogen,
ab}KlenaH?l XM R 7tRh 8L ¥lized PR8N 2 dibocEle OF hetb@k gk ko la,
nmono-, di- or tri-hal oal-koxy, nitro, am no,
spirocycle or splroheterocycle
R® and R’ are independently selected from the group consisting of H, OH, amino,
alkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, alkoxy, alkenyl, alkynyl, alkoxyalkyl,
mono- or di-substituted amino, a carbocycle and a heterocycle;
optionally R® and R can be cyclized to form a 3-7 membered carbocycle or

heterocycle; and

r=0-3.
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carboxyl, esterified carboxyl, carboxam do,
t hi ocar boxam do, cyano, nono-, di-, or

w@obopdamest i tuted aryl or nono-, di-, or PCT/US2004/042321
pol y-susbstituted heterocycle optionally, wherein said

L meorptvaboghy frbls lﬁzﬁbs%ét‘te.eﬁ Rb i s sel ected from

the group conS|st|ng of h aIkyI al koxy,
t hi oal kyl, nono-, o Q«h %? , hono-, di- or
trlhaloalkoxy, &{o |an1 0,/ Near esterified

car boxyl , carboxanugf thloégrboxan1do and cyano;

optional ly R3 andrRA_c nrbe cyclized to forma bridged

bi cyclic system havi R§ a ﬁethylene group or an

et hyl ene group or a heterogtom sel ected formthe group

consisting of N, Oand S; optionally R3 and R4 can be
prodrug; Y€ bhaedcddichity Mcaptablersale jtekaf, Rhesii:nde p endent |y

selected fromthe group cons ng of h
Skt SFlsFieg Fromaihd SAHGYERBISHSE &l % Port e VRS Sty pabstiuted anyl,
heteroc?ag HA lé/r Q.Fbs‘“’u 'Hi&elfo R, R@8gyR/mdhe (ﬁaﬁhy substituted

‘epen ent cted from he group “consi sting of H
heteroa6a; ﬁiﬁbcablleyxlnpnmbepcdy Bulsattdedﬁa{mclal ind (CRIR Yoe wherein n= 0-5;

tionally interru e nitrogen or su
é};}sog,a()g £Or ﬁeieéchgygplg %\g@ 1|n§a (g%gen sul%ur hitrogen,
amide B&&leftmsyrﬁlda%dﬁaxxulfdﬂame k‘étone OICHM)H- hat10all;, -AmPPO.alkyl-,
di - “or tri-hal oal koxy; aryl oxy’ heteroaryloxy,

oxime,any h atdapxy; heteroarylalkoxy, aryloxyalkyl

D2 SRR U Sy PP BB . g gpd s
each hdV&lgey- o %@s{ibﬁ'ents hwmr@mdf) &Mhde;ﬁh&@%ly&hleyﬂed from the group

cycl oal kyl oxyal k 1: heterocycl oal k | oxyal kyl
conmstmmqfd@ﬂl%ﬁma al nalkeryl, alkynsi, lqutmwéw a}hoefasa*vﬂkﬁrpcychc alkoxya

|
oo 52 SRS PR AR ol Tt 1
alkylth®Jadkyt, hietla%dyyhc alﬂt?ltlﬁbaiaylytﬁldmlkzﬁ] kyho-, d1 or tri- haloalkyl mono-, di- or

al kyl sul fonyl al kyl ; cycl qal kyl sul f | al k
tri- halqé}&pémwm %PRW%‘EH f%ﬁi/?‘g}%ﬂﬁ}’l){ Sﬁ:\’i’%}g P |dé|s‘tk‘§f fituted

ammoag'l?)’l i %%‘tlegﬁgd/ Lab l’ca‘%‘ﬂxﬁﬁ’&dﬂ BRRYl or AORGstItAled

¥tdted am nocarbonyl ; am nocar bonyl al kyl ;
carboxamo; carbardate,smbm iotr di-eubstititevowelrapoe [salféayamide, mono-or di-

substitq?flg%‘ )él!ll%}ﬂg%?@%p@yrﬁgp%}’gz%ch ﬁ@lsuﬁ{)nyq nl¥eteroci:()ycllc alkylsulfonyl,
arylsulﬁd 5}/ lh@éf&?ﬂ)ﬁ!ll?dﬁyn Qﬁlykdélrbonfyy e&aiﬂ zhwl@ab&gny&mmb kyl ;

erocycloal kyl' car bonyl am noal k

alkylcaawiymwmom mmuylcaru@eylertb@f%rb@waﬁwam Fobrrappeycle.
R0 heﬁg% geaﬁiffaga{ﬁ( m rﬂc&%g’ﬁ{ n é)rfiwg,l v;vhereln R'®isH, halogen, OH, amino,
mono- or di-substituted amino, mono-, di- or tri-haloalkyl, alkoxy, mono-, di- or tri-
haloalkoxy, carboxamide, sulfonamide, carbamate, urea or cyano;

R' is independently selected from the group consisting of: carbocycle, heterocycle,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, arylalkenyl, heteroarylalkenyl, arylalkynyl,
heteroarylalkynyl, arylaminocarbonyl, heteroarylaminocarbonyl, arylcarboxamido,
heteroarylcarboxamido, arylureido, heteroarylureido, aryloxy, heteroaryloxy, arylalkoxy,
heteroarylalkoxy, arylamino, and heteroarylamino, wherein said carbocycle, heterocycle, aryl
or heteroaryl os substituted with 0-3 R'® substituents, wherein R'* is independently selected

from the group consisting of: halogen, alkyl, alkenyl, alkynyl, alkoxy, cyclic alkoxy,
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optionally, R6 and R7 can be cyclized to forma
carbocycle or heterocycle, or a spirocycle or

wa piosohesber ocycl e; R8 and R9 are i ndependent | yPERUSTD®042321
fromthe group consisting of H OH anmno, alkyl,

S RS R I S e
cyclic aagiwman% LAREDPOGYEE Blk Rﬁ@alﬂ%/h ﬁ?&bQWﬁﬂrlemoﬂ@d dPRE ireRabhlyl,

can be cyc i zed orma 3-7 nmenbered
mono-, dardydiyheloglkoxy Hétreraseipe, reoncs or Ai-subspwitadrnono gnenqmor dir

substltuiﬁio it elﬁl?élxallﬁlé‘t ?rg)gy\g moné]err%x%s?tut%)%m% antJg%{ 8090

er oar

aminocBBBAY hété@eydIRtaetiasdaylonyl ran(nﬂ?uﬂox)y'lmﬂﬁeﬁcel dr di ?a&ﬁﬂ;tedﬂf
A conpound of claim21 or n X.js a _he cycl e

h

aminosmerD | I orgosisahe dkelsemersly bagior lcrlnds Gapy. Argarbonyl
heteroagﬁ&g‘i)cg{y m&?l’%&?ék%%ﬁf&é%}ﬁ dc%gﬁé ﬁ{(%ﬁlﬂ) )Il Vajegrécyﬁ‘ﬁ% Q%Q}fgﬁyl,
arylsulBnglohmensarylafifoal Biarbaxyic Ridikeesfied oirbaxyGracid7. A

d of claj
alkylcagoRy PG kg Ak B BB EF Pl IR HREP e
arylcarl%on?Ta%mb She’ter&%ﬁ%\‘h“]fa%o cyﬁlok%(ﬂyia%llklyéteroa gflalkyl aryloxyalkyl

erocycl e, het er oar yl ) npound of claiml
hcteroaquo@aW}é,rwyllthlealbquhetm@anylt@}qzllth.caxbamate(;p@n@ @Hfi-substituted

carbamat%:gfl cﬁ@?ﬂcéﬁé Zl')cff?e:écr)]c%f‘ﬂ? RPEL | ﬁ—ﬁ%‘ﬁRlu lgr?ftgrgﬁrgk W}T‘PJID R2 is H,
halogeﬁ"@‘l ea.'nﬁno fonG- o gi- sub@f‘ﬁnéﬂ"&nﬁ% mddo-, #i- Gﬂﬂpﬂamﬂkﬂf alkoxy,
claiml1l or 2 wherein Z is aryl or heteroaryl ea

mono-,slirbrwttithataatkonlyt Iy dooyatyd adksryeliyleminpalkyh, moncy @ﬁﬁb%’dmmed

wher d aryl or
aminox ot iR AR, PubuhBe EFBTORRE" 7Y 075 o
Ribis tindependesitly k8lectdd dﬂmi) ehengroap dhsistingl ofrH 2amines eionoZor di-

i s phenyl ridyl or i mdi I h
substitigd g RED. ibdis GEtied saTboyls GRBHARGs Nyrbingsusbstituted

Cal‘bOX%(I-)l‘Flld%, N}ﬁ[a%ﬁsg‘tu&eﬁ RABOYImidPY Ev%! 2Byl PYIKkER I diak¥hyl, €86balkyl,
cycloalkenyl, alkoxy, thioalkyl, mono-, di- or tri-haloalkyl, halogen, aryl, and heteroaryl;
optionally R' and R? can be bonded to each other to form a spirocycle;

R? and R*, are independently selected form the group consisting of: H, amino, OH,
alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, alkoxy, and thioalkyl;

optionally R® and R? can occupy multiple positions in the cycloalkyl ring;

optionally R' and R? can be cyclized to form a carbocycle or heterocycle, each having
0-3 R* substituents, wherein R? is selected from the group consisting of halogen, alkyl,
alkoxy, thioalkyl, mono-, di- or tri-haloalkyl, mono-, di- or tri-haloalkoxy, nitro, amino,
carboxyl, esterified carboxyl, carboxamido, thiocarboxamido, cyano, mono-, di-, or poly-
susbstituted aryl or mono-, di-, or poly-susbstituted heterocycle optionally, wherein said
substituted aryl and substituted heterocycle are substituted with 0-3 R®, wherein R® is selected
from the group consisting of halogen, alkyl, alkoxy, thioalkyl, mono-, di- or trihaloalkyl,
mono-, di- or trihaloalkoxy, nitro, amino, carboxyl, esterified carboxyl, carboxamido,

thiocarboxamido and cyano;

137



substituted wth at |east one nono-, di- or

tri-haloal kyl. 15. A conpound of claiml1 or 2 wherein
wa@2008/060d68F U or N 16. The conpound of cl ai m 1POT/UR2004/042321

vvherei nZzZis:17. The conpound of claiml or 2 wherein

T DL PR B AP
methyl&féegrﬂ&lxp oﬁh\flrétl%MEne Ryhp b7 éjhéié/ﬂoatoﬁywl&@eﬁl fapth thedgroup consisting of
hiazol yl, each substituted with 0-3 Rla . 19. The

NOartdoSmound of claim1 or 2 wherein Rl is aryl or

gs{(e@arﬁa d?@c %?Q?%IZ%&J ei%rx?ﬁ“a s:Blrgc lfBl a ral kyl',

ROy &k
|5 Isslﬁbéyiehﬂml@'@eﬁmw @ﬂirrk&ie,gr@t]ﬂ dmmaﬁ:lngmﬁlliydrcsgmpalkplc and formyl,

§ubst|tut ed am nocar bony cl nocar bonyl
and wham Ry ek oty itrggsp Mptloééuibw? &c g? g)me ar bamat g

or
e
alkyl, m&ﬂﬁgmi R3- (TEJ 18 aEklylyd:andre dperb&albam}drxupe?dchy asaypet, inftasged or sulfur;
t - -
carboce: Gpirah o RN SBTIBHKORE T ET D G oBp Kb e oty P e
mono-, - bérttf itk oy t ﬁyﬁ)‘%?nﬂétero%[dx‘?}’ﬁhyldll}/d)dgnhé{bﬂéﬁfylalkoxy,

oxazol yl', thiazo I m dazol yl The conpoun
aryloxyafkyt; tmtermarykwyakym aryéslkoxRalkyk hh@rwﬂakyxy%ms@ :;P&E@aoaryl

ary]alkvwh,‘%tfécjﬂg&qm(glf Bﬁﬁ %ay&flp%/ll’(oyf er, Cgb%)gfri(‘glz&%ﬂkg% claiml

heterocQEloglk k01 Bdigal lQﬁor@"or ddsubttigteionpaoaikylofrytdnsincalkyl;
c? mergln R2 |Hssl OH. 25. The co Yela v

heteroa@ylammﬁ@wéuaﬂk}ﬁ%inqa&yarwl%ﬂ(mbltoé%bhy erocéﬁ’@ﬁlkylthloalkyll

arylthl(ﬁglpy%the rtogrgfgWo%.{fl(gp ﬁgﬁf'ﬁ@ﬁ;lﬂkyp rcgab!ﬁl](_pl@ﬁl% lbégr/lé angg

heteroc¥0idafR4salfenyiaikil; kiy2shlfonlalkyh e tusedyledl farydlky] ;]_ammoQarbonyl
wherein R5 is H 28. The co undo claim

mono- g @ iR RGN ATt : RHURSETOBHENY B o 8 Risfiug

ammoc%bogy%ﬂlﬁyehkylpé{‘g&B)fMﬂlllf XyOIOMcﬁb&W@llfy I
heterocycloalkylcarbonylalkyl; alkylcarbonylaminoalkyl; cycloalkylcarbonylaminoalkyl;
heterocycloalkylcarbonylaminoalkyl; arylcarbonylaminoalkyl; heteroarylcarbonylaminoalkyl;
arylsulfonylaminoalkyl; and heteroarylsulfonylaminoalkyl;

optionally, R®and R can be cyclized to form a carbocycle or heterocycle, or a
spirocycle or spiroheterocycle;

R® and R’ are independently selected from the group consisting of H, OH, amino,
alkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, alkoxy, alkenyl, alkynyl, alkoxyalkyl,
mono- or di-substituted amino, a carbocycle, and a heterocycle; and

optionally R® and R’ can be cyclized to form a 3-7 membered carbocycle or

heterocycle.

3. A compound of claim 1 or 2 wherein X is a bond, heterocycle, mono or poly
substituted heterocycle, heteroaryl, mono or poly substituted heteroaryl, or (CR®R®), wherein
n=0-3.

4. A compound of claim 1 or 2 wherein X is a heterocycle, mono or poly

substituted heterocycle, heteroaryl, or mono or poly substituted heteroaryl.
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29. The conpound of claim1 or 2 wherein one of R6 and

R7 is Hand the other is H G -G oal kyl, hydroxyal kyl,
waorooalokwxyal kyl . 30. The compound of claim 1l oPCRUS2004/042321

wherein R6 and R7 are both H 31. The conpound of

Siner oo Edig B Bahh 1 ke dientg e CRAN shes 7 0"

substituted heterocycle, heteroaryl nono or pon
substituted heteroaryl, or (CR3R9) wherein n=0-3; Y
s a Bormnpsund ofrlaym 1or 21vilierein Xasi@ar y| or
heteroaryl, each substituted with 0-3 R10
substituents; Rl is aryl or heteroaryl, each

gubst iat ¢dngsbunt o cAind 1RIra whelniYsisH toind Ori-alR$l-Gredk R4
are both H R5 is hydrogen, alkyl, or fornyl; R6 and
R7 is H G-G0 alkyl, hydroxyal kyl, or al koxyal kyl;

B8 ang %@B o'f{'cla"?tﬂdl 5r 2 %/hlrelr?’?’X \_(Fhﬁ —%@Kﬁ}@ﬂ)nﬁh}pto- -alkyl-O-

claim1l

amyL,haékwydﬁkmhkmhxuymeterocycle or heteroaryl 'Zis aryl
or heteroaryl, each substituted with 0-3 RlO
substituents; RL is aryl or heteroaryl, each

gubst ig Uk ﬁmt& i R whBRid SXH Ok —@1412 -R3-@0d -8#,-0-CH,-,
are both R5 is hydrogen; R6 and R7 are both H R8

azetidimn dyRelidiog, rplpd:ndmdnnudgz ¢, 0B4,5- -dihpdresapargitd of claim 1
wher ei n:

10. A compound of claim 1 or 2 wherein —=X-Y- is —CH,-NH-CO-.

11. A compound of claim 1 or 2 wherein Z is aryl or heteroaryl, each substituted

with 0-3 R'? substituents.

12. A compound of claim 1 or 2 wherein Z is 6-memebered aryl or 6-membered

heteroaryl, each substituted with 0-3 R'? substituents.

13. A compound of claim 1 or 2 wherein Z is phenyl, pyridyl or pyrimidinyl, each

substituted with 0-3 R'? substituents.

14. A compound of claim 1 or 2 wherein Z is phenyl, pyridyl or pyrimidinyl, each

substituted with at least one mono-, di- or tri-haloalkyl.

15. A compound of claim 1 or 2 wherein Z is:

\©/CF3 UCFB g‘\r JCF3 Q
an’or W

16.  The compound of claim 1 or 2 wherein Z is:
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- X-Y-is - CH2-NH-CO; Z is phenyl, pyridyl or
pyrimdinyl, each substituted with at | east one nono-,
wal2e0506066% | - hal oal kyl ; R1L is aryl or heteroaryPCT/@8mi04/042321
substituted with phenyl, pyridyl, pyrimdinyl,
oxazolyl, thiazolyl, o |n1dqulyl R2 is OH R3 and
R4 are both H Ris h and R7 are both H R8
and RO both H and r is l 35, The conmpound of claim1
wherein: - X-Y- is - CH2-NHCO; Z is phenyl
substituted wth at |east one nono-, di- or
tr|-haloalkyl Rl is heteroaryl substltuted th
pyr i dylihe an@.ﬁyplalr@th $1 wherging Ro| i arYbror heteroaryl, each
I ja R2 is OH R3 and R4 are both H R s
stunh&%%ﬁﬁ% kR6 and R7 are both H R8 and R9 both H, and
ris 1 36 A conpound accordlng to claim1l selected

from rou 0
B0, nPSaPrpohad SRttt Ba 2 iaetsin B it Rseyl) mridbymgipidin
pyrldaz‘ﬂlx}Jl ddrrihlazé/lkll} egch%gﬁhﬂﬁéh With 0-3 R'™ .
trifl uofomethyl)benzam de,
N—(2 {(35)-3-[(4- Fydroxy 4- pyridi n-2-yl cycl ohexyl )am n
ql)p yr r"[%lel (90|rrr11pounx cISf Claim 1 or 2 wherein R' is aryl or heteroaryl, each
yl,
substituted with 0-3 R' alkyl, alkoxy, alkoxyalkyl, hydroxyalkyl, mono- or di-substituted
aminoalkyl, aminocarbonyl, mono- or di-substituted aminocarbonyl, cyclic aminocarbonyl,

alkylcarbonyl, formyl, carboxylic acid, carbamate, mono- or di-substituted carbamate, R'®.

aryl or R'P-heteroaryl.

20.  The compound of claim 1 or 2 wherein R' is aryl or heteroaryl, each

substituted with 0-1 R'"-aryl or R'®-heteroaryl.

21. The compound of claim 1 or 2 wherein R' is aryl or heteroaryl, each

substituted with phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, or imidazolyl.

22.  The compound of claim 1 or 2 wherein R' is heteroaryl substituted with

phenyl, pyridyl, pyrimidinyl, oxazolyl, thiazolyl, or imidazolyl.
23.  The compound of claim 1 or 2 wherein R? is H or OH.
24.  The compound of claim 1 or 2 wherein R? is OH.

25. The compound of claim 1 or 2 wherein R' is aryl or heteroaryl, each

substituted with 0-1 R'-aryl or R'"-heteroaryl; and R’ is OH.

26. The compound of claim 1 or 2 wherein R? and R* are both H.

140



oxoet hyl )-3-(trifluoronethyl)benzam de,

N-(2-{(3S)-3-[(4-Hydroxy-4-pyridin-2-yl cycl ohexyl) (net
wogdosaniead] pyrrolidin-1-yl}- PCT/US2004/042321

2-oxoethyl )-3-(trifl uoromnet hyI ) benzam de, N-{2-[ (35) - 3-

B4 L O PGB RR L l n-2-y1] eyel ohexy

1-yl]-2-oxoethyl}-3-(trifl uororret hyl ) benzam de,

N-(2-{(35)-3-[(4-{5-[ (D nmet hyl am nho ridin-2-
|2§( 4- h‘ilg p%mp@[ ( Qf{ é;q(l) or 2 wherem Réqan)dn}{s;are m]dg%)/endently selg/cted

from Hggﬁgo‘lﬁﬁ%@’r ﬁydrgxﬁllly],ydnh a?l<09<§91ﬁ§/1hyl )-3-(trifluoronmethyl)
N[ 2- ((355 3-{[4- Hydroxy 4- (4- et hyl phenyl ) cycl ohexyl ]

lidin-]-
Hoct tprpoamtrdHabrorchybysisemer e i i s e o’
H, C,-C it Mf‘hpih%&%xg/(l“opﬁkwamﬁ yl cycl ohexyl ) ani no] pyrrolid

oet )-3-(trifluoromethyl)benzam de,
N-(2-{(35)-3-[(4-hydroxy-4-pyridin-4-ylcycl ohexyl)amn

[idin-]I
3ot i oPouid oo e hy P BB Rt are both .
N-[2- ((35)-3-{[4-Hydroxy-4-(5-nethyl pyridin-2-yl)cyclo
hexyl ] am no} pyrrolidin-| -
Wll) - 2 Tog gempgin)d Folaim ¥ wheresnids byl ) benzani de,
N-[2-((35)-3-{
[ 4- Hydr oxy- 4- (4- net hyl pyri di n-2-yl ) cycl ohexyl ] am no
}3er I qihe @bmpodnd of claim 1 wherein:
yl)-2- oxoetﬁyl] 3-(trifl uorometh I&?enzam

rX[sth(oengsl)etgop[cAe IRRAOGH PO SubstHBIEH PEISTIcY B h@éﬁf;??*)‘/&y’&%) or

poly Suggtééoet%rﬁqyﬁ%g?%{@% #ngg%{ege nyI ) benzam de, N-[2-((3

Sbrsiirl{c{ndollﬂyglﬂ(w?b-aélkﬂa met hoxypyndi n- 2-yl ) cycl ohexyl ] am
SRR O prPLoats ket Wi PEbR S skprients:

I&lexyll( f §15ﬁet§ro£1[ f e'ﬁMg&Q?éﬁftufjed(v@tm@IBh@‘Xypyrl di n-3-yl)cycl

am no} pyrro 1 din- 1-

W)is P-an@iés hyl ]-3-(trifl uor onet hyl ) benzam de,
3(Tr|f4luoo hyI) N-[2-((35)-3-{[4-hydroxy-4-(5-neth

j’r nd R apg Bt

wl\%g:},{ydr%@g(mlkh@m&ﬁ,bgyr rolidin-1-yl)-2-oxoethyl]benza

g‘l (a%h.& lisi by Emétihglicyl, hyqrgxafa(llssé,) arsdkqpyaliylir oxy- 4- [ 5- (1 -

hyl et hyl ) -1
ylﬁaﬁﬁﬁ bﬁ’r}ﬁ{] %ngl o%eZ(yI }am no) pyrrolidin-1-yl]-2-oxoet
hyis benzam de,

33.  The compound of claim 1 wherein:

-X-Y-is —(CR8R9)n-NH-CO-, -alkyl-O-alkyl-, heterocycle, or heteroaryl;
Z is aryl or heteroaryl, each substituted with 0-3 R'? substituents;

R' is aryl or heteroaryl, each substituted with 0-3 R';

R*is H or OH;

R? and R* are both H;

R’ is hydrogen;

R® and R’ are both H;

R® and R® both H; and
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3-(Trifluoronethyl)-N{2-[(35)-3-({4-hydroxy-4-[5-(net
hoxynet hyl ) -1, 3-thi azol - 2-

W@ kjosyalsehrexyl } anmi no) pyrrolidin-1-yl]-2-oxoet hptl/bsrvaaom2321
i de,
2- (1 -Hydroxy-4-{[(3S)-1-({[3-(trifluoromethyl)benzoyl]
am ho}acetyl ) pyrrolidin-3-
yl Jam nol cycl ohexyO N-net hyl -1 ~-m azol e- S- car boxam de,
N-Et hyl -2- (1 -hydroxy-4-{[(3S)-1-({[3-
6ari f Mueceompbind Jfetsimoywhasinno} acet yl ) pyrrol i di n-3-yl]
am no} cycl ohexyl) -1, 3-thiazol e- 5-
cgrgo% FpeNR-€95 (35) - 3- ({ 4- Hydr oxy- 4- [ 5- (pyrrol i di n-

51' 1% bﬁ@rfﬂ ﬂgf}‘ld br ﬁr&hh%f’ leaclq'l S bst1tuted|w1th at least one rlnonoé %lt or

no) pyrrolidin-1-yl]-2-oxoethyl}
tri-halonlkfyl;uor omet hyI ) benzam de

e ore(%rraert Pyl ) tit Iegi hg}xe%ﬁpw{gyl p%lmld[nyl (oxazolyl
ki/?fé‘ oferparyl, ephSpBpUial
thlazolyl' &ﬁ)&ﬁh&*&?}xy' }ani no) pyrrol i di n-1-yl] - 2- oxoet hyl } benzam

RQSTOHIuororrethyl) N-[2-((3S)-3-{[4-hydroxy-4-(2-neth

t hia
&13) 89%111 %Zfﬁ -am no}pyrrolidin-l-yl)-2-oxoethyl]benza

'R((ﬂs_?jlydfrcl)en thyl)-N-[2-((35)-3-{[4-(2-ethyl-1,3-thi
ri uor one e - - I a
£o|angRy|a)e nth H; y y

Ikyg%r 8)@9%\6&1 thl ] -am no} pyrrolidin-1-yl)-2-oxoethyl]b
enzani de, ’

Mg 2- ((3S)-3-{[4- Hydroxy-4-(2-isopropyl -1, 3-thiazol -
yl)cycl ohexyl ] am no}pyrrolidin-I-yl)-2-oxoethyl]-3-(tr
i fI uor oi net hyl ) benzam de, N[ 2:

i.din-3-yl -
O e e | A e byt -
pwwehs {EHZ—NH»‘CD—,Z oxoet hyl]-3-(trifluoronethyl)benzam
€ pehenyl sahstitutpd withaf I3 o mronggdirtiZigaliyls_ ¢ hi azol

R-iY haeahy? Bepsvitdiy itk bl iy dinyl olyl, thiazolyl, or
yl }lam no) - }Q oxolet hyl ] - ?y tyrll ﬁrbnalr (lnnryetoﬁ(;lz)genzam}ae

imidazdly(;2- { ( 35) - 3 [ (4- hydroxy-4-pyridazi n-3-yl cycl ohexyl ) am

rolidin-I-yl}-2-
J{Edéml )-3-(trifluoromethyl)benzam de,

N3 (a2 /3R b&h[{;4- hydr oxy- 4- pyrazi n- 2-yl cycl ohexyl ) am n
dipyrrolldln |-yl }-2-
coeh ydrpgem- (tri f1 uor onet hyl )benzam de, N-(2-{(3

)R aanl'd(PFb al-y?i;tgé_y 4-pyrimdin-2-yl cycl ohexyl )am no] pyrro
QQ@%HWIBO{IBH( tuid f | uor orret hyl ) benzani de,

ris 1.

36. A compound according to claim 1 selected from the group consisting of:
N-(2-{(3S)-3-[(4-Hydroxy-4-phenylcyclohexyl)amino]pyrrolidin-1-yl}-2-oxoethyl)-
3-(trifluoromethyl)benzamide,
N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]pyrrolidin-1-yl }-2-
oxoethyl)-3-(trifluoromethyl)benzamide,
N-(2-{(35)-3-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)(methyl)amino]pyrrolidin-1-y1}-
2-oxoethyl)-3-(trifluoromethyl)benzamide,
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6- (1 -Hydroxy-4-{[(35)-1-({[3-(trifluoronethyl)benzoyl]
am no}acetyl)pyrrolidin-3-

WO/20pH 060665 cycl ohexyO N- net hyl ni coti nam de, PCT/US2004/042321
6- (1- Hydr oxy

N- g,ffmsg Wﬁt LTSI AR A0A U H. STH RBRSLHobYG)-

pyrrohcﬁi‘hqI ?E@Mo@ih@f}%%@ﬁﬁbﬂﬁnetl%lib%nﬁi&&

dr ox rrolidin

W(?gé{ﬁﬁbﬁﬂ[ﬁ ,b%;—,[ﬁlamqt}q 1p@)y1¢qt]@H]§:)yyl|d}n2 -yl}-4-hydroxycyclohexyl)-
amino] %rﬁ@bcf‘“[i) g l? 2I cgjxlore]:thlyf)yi %tnﬁu&%%%hﬂt‘fib}anzzn{l&é i f1 uoronet hyl )

F22((GS)3§){[48H[yéro(x§ =do(serey tphdhyl)Felohxyamias \pyyrolidinehel) -2-

am nopyrrolidin-|

oxoethﬁféx(@eﬂwpme@yt)bmmmm o?ret hyl ) benzani de,
Eii gzz %3(5?? 0[;1 % fs %151 rﬁ(ﬁldﬁf’ﬁ YyRRBBY )RV Ré 1By RoRML L y14-y

oxoctth]y-BF(Qhﬂllﬁbrﬁmbt-lwl)])er&amxdtet hyl }-3-(trifluoronethyl)benzam

IQJ (22{@1%73 [-hydroxydrryxidingd5lgyslobed iy odey oY BHa W 13
oxoethglz’l3%{11@0%1'119%%)9&@5%'1&6

rrol | yl - 2- oxoet hyl )-3-(trifluoromethyl)b
N 203 R 34 %—@Iyﬂrcbdyub(iaméwmy@)hn -2-yleyclohexyl]amino}pyrrolidin-1-

eSS R AR G ovri m m2 shen e

Shyld tadytd-pone ldibe |6eexyl lidin-1-
g?? t@(rg fs?lguo?%gget gt e)(kpN- rFg/hi(y("SS) Wz){a?édf H;gr]gr;;/no}pzréorl)r:n
yh)-2- Oﬁnqth]dwr(@ilﬂvozomﬁlﬁlﬁk)bﬁrr@h@WL] ani no }pyrrolidin-1-

T T T T T
yl)-2- o&o&h}’l:]-]3C<y1¢ﬂ11ﬁ1h61>ﬁyih}yammmide
ﬁ‘&]{é (()(3IS§I |3 n{ L I—Y}!d]roxzy L? )((60 (rer}etc]ﬁ()lx}i/p}?’rl ntl r2I ;l{cyc{ogexytlﬁ%'l Plb}pyrro[ndm 1-
yh)-2- ongtﬁvi @ %Inéfh%?&%%l& (5-pyrimdin-2-ylpyridin-2-
FNJINUSWBH% 'Pwd)e@%x@mfﬂﬂwxwﬁ@nf3rylbqyolobwe>tlhmlpl@}eﬁzrahdln 1-

yl)20y®gthy‘(]z§ qtfsf{‘fl%fo’("ﬁmyHB‘&%PB‘é‘i‘fy|)pheny| ] pyridin-2-yl}-4-hy
(ﬁ!aﬂ%?bﬁl}) 12((38)3-[4-hydroxy-4- (5-methyl-1,3-thiazol-2-
AL 253 {4 hydrowy-4

(trifl uor onet hyl ) be
yl)cyclmhaml}jaammo}pyrrohdln 1- yl) 2 oxoethyl benzamlde

Ni/ fnfié %F@bﬁ ééi‘dﬁﬁ@%yﬁ?&&t’zpﬁyw | RREO-] B Sl Ry B-1,3-
thlazolafny[]%]rd%’l{e‘kg)i}'aﬁl'nib)byr)/dl}dl@'l arpeihvéthylbdizainfdeyor onet hyl )

5. {’Enf[hwlame@yofm PSSyt pethersmeshyi Sabisgol-2-
C-‘/Cgﬂﬁz %%Cmg qyr%b }i%ni 2§ 1Y% }}yl}sbe?% B8 or omet hyl ) benzam

I—@d[cﬁcy(é&{ [rclysbr D(({&{34tr1ﬂuoromethyl)benzoyl]ammo}acetyl)pyrrohdm -3-
I f1 uor omet hy Iggen (\{I ] am no} acet yl ) pyr
yl]amm@}qy@]thxyl N methyl 1,3-thiazole-5-carboxamide,
N-Ethyl-2-(1-hydroxy-4-{[(3S)-1-({[3-
(trifluoromethyl)benzoyl]amino}acetyl)pyrrolidin-3-ylJamino} cyclohexyl)-1 ,3-thiazole-5-

carboxamide,
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3-yl ] am no} cycl ohexyl ) pyri di n-3-yl ] benzoi c acid,
N-(2-{(35)-3-[(4-Hydroxy-4-{5-[3-(hydroxynet hyl ) phenyl

wd pysoabes- 2- yl } cycl ohexyl ) am no] pyrrolidin- PCT/US2004/042321
1-yl }-2-oxoethyl)-3-(trifluoromnethyl ) benzam de,

N &é;ﬁ&&gﬁ) ; 5{]{)&1#))5}/ ? i? )((B/y_rﬁfli(d P%/ ca%onyﬁ 15§ ¥ﬁi§¥orl i2di n-2-
cyleB{Jxr}/ﬂJ Wil pyrddiiim? t 9NoEbReilyl B3 ((triflidrotae @RBbétihhbiNzam

% @Lﬂ"@fi@)e@ﬂ?%{% H38-3 8 ppydrgrrrad2ymethnxgipaylybydhigrel->-
ey SR ATGPP A b F TRy Pomamidii e,

P}mﬂlbae‘ihetﬁylﬂmtz( 6(35) 3-@[49Wdrdxy14~f€2¥hf)th)4 - hy-diiaacf Sy cl oh

exyl ].am no} pyrrolidi
yDeyclphdsy e&rwylp}pmqlldm h%ﬂo% eﬁﬁtw}bf%aﬁlzléf?n de,
2 ridin-2-
I\ﬂ Cﬁgﬁﬁ%etﬁwﬂnfz 5?‘?{/% it pygq?‘a%b‘oi%léﬁw ]-3-(tr
hydroxlyéﬂfdll@i’[e@yﬂtahyhc)MDbhmndbyl) -2- oxoethyl]benzamlde

T

f L
yl)cyclgh%fnhﬂd}bgfiol(l&hll M?Lgf(%&l[mﬁ @-fiﬁplﬁ?nﬁ}éfgglgll)benzamlde

¥Ry 3.9) e el rbpdydyyadr Froypdiniey It UBﬁhlaqu%ylxy@ﬁ@émynqthﬂ}

t |
y”"hﬂ&‘ { )F?yug{%@ﬁﬁg{({r%g‘%owet@){q @nﬁ[?ldﬁ uor onet hyl ) benzoyl
]W—@Rﬁ@ifﬂ ¥JH}QN<5>Iy04J(Sib?]‘n§n -2-yl-1,3-thiazol-2-yl)cyclohexyl]pyrrolidin-3-
0

[ Tam n ﬁ/Cl ohexyl enyl - 2- car boxam de,
Y

yl}amlNOI 2-0x03byl3 ({tl[lﬂuqumﬁMDhWZBmﬁﬂ%nyl 4-yl) - 4- hydr oxycyc

28 gzg}é#qsﬂ(g %}y@%/ rd(;&rzrfté]t %% cyglglﬁezxgr%agnno]pyrrohdm 1-yl}-2-

oxoeth&l?{ﬁcthﬂa&)onﬁﬂ{ﬂ)%emm@egy 4-[2' - (hydr oxynet hyl ) bi phenyl
cl ohexyl }am n

Wﬂg'l({?(f%r%[(l“ lwdyaxz %Rbré%lﬁga ylescleheyPragtodmetdifiybetizdm
oxoethyg% h'ié\ha?r][o%%ﬁeﬂaﬁuhé (3, 5-Di net hyl i soxazol - 4-yl ) pyr

roxycyc@l ohexyl }- am no) pyrrolidin-

1N5(Q]{-(3?5)6%ﬁétH’WirO)}y—Q—p@tlmldlh%YIOYKé@Wb’))mnmmmldm 1-yl}-2-

Oxoeth)yl)33 (?‘%‘“W&Tem)-b&nf%m@? 3- oxazol - 2-yl ) pyridin-2-yl]cyc
l@b?l‘%ﬂ/ﬁl&ﬁ?‘ 43({)9(35') 1-({[3- (trlﬂuoromethyl)benzoyl ammo}acetfl gyrrohdm -3-
0

pyrr yl ]’- 2- oxoet 3/ (trifluoromethyl)benzam
y ]ammd}a:,yclohexyl) -N- methylmcotmaml e,

1 Q-Z?/-% yg ézﬂ,%[:(%@kggﬁgg(g{ﬂu%§o$gfﬁ§l 1%%%%8H@}taQXM)Bﬂ?&Ydina -
yl]aminbR@E%@%‘l)—%f&hkmbﬁd&ﬁ)ﬁhnﬁm nocycl ohexanol ,
N-{2-[(3S)-3-({4-Hydroxy-4-[ 5-(pyrrolidin-1 -ylcarbonyl)pyridin-2-yl]cyclohexyl }-
amino)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide,
N-[2-((3S)-3-[4-(5-bromopyridin-2-yl)-4-hydroxycyclohexyl]aminopyrrolidin-1 -yb)-
2-oxoethyl]-3-(trifluoromethyl)benzamide,
N-{2-[(35)-3-({4-[5-(2-formylphenyl)pyridin-2-yl]-4-hydroxycyclohexyl}amino)-
pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide,
N-(2-(35)-3-[(4-hydroxy-4-5-[2-(hydroxymethyl)phenyl]pyridin-2-ylcyclohexyl)-
amino]pyrrolidin-1-yl-2-oxoethyl)-3-(trifluoromethyl)benzamide bis(trifluoroacetate),
N-[2-((38)-3-[4-hydroxy-4-(4-pyrimidin-2-ylphenyl)cyclohexyl]aminopyrrolidin-1-
yl)-2-oxoethyl]-3-(trifluoromethyl)benzamide bis(trifluoroacetate),
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| -[5- (I, 3- xazol - 2-yl i din-2-vl1-4-
(trifluorone?ﬁgl)phgnzllp]yfh%? 2-yl]-4-{[(39)-1-({3-[3-

waledhgdemwssoxazol - S- i di :
| ohexanol yl Jcar bony”~pyrrol i di n- Syl Jeai/os2boyes2321

| -{5-[ (D nmet hyl ani i no) met hyl ] pyridin-2-yl}-4-{[(35)-1I-

NG ooty FagnyPyiding pepelshesyljamipo pyolidin- -
yl)-2- oxoelﬂﬂlﬂsgJg’yfffugldn%tﬂylﬁfenidlﬂuﬂm no}cycl ohexanol
rimdin r|d|n2yl 3)
N- I{I [B6)- 6{(\@4%)%@%&? i/ ¥thgazol-2- yl pyr1d1 yﬂcyclol‘e{xyl}[amlr(o)
pyrrolldmcl| Q%gr o S%Xﬁzg) l(trélu%rc}n’?e%}n%}ﬁe)nﬁ}lﬁér ol i di n-3-yl]am no}cy

N ABs]S AT 2GRy - (S yrbridiroRpiphisym-2 il ey doheileméeasy |

al ni'no] - 2- net hyl pyrrol i

py"Ohdmzl' i Geerneihylisi- (tf‘ﬂ“f’! g{b?ﬂ%ﬁ/“j h%nzam de,
N Z%{{ﬁs@ (32[?% ﬁé?% éﬁnhﬁ&a#%%}f%ﬁnFyﬁdlﬂiznylzmyﬂncdy@twmmw)gyl)-

xymethyl) = “pyrioli i
amino] py}ro@dlﬁﬂfylf}1ww@ﬁeﬂﬁ&4(t)rmzmmm)benzaml o Lyl]-2-oxoethyl

N2 z@ SRR A VDD b i -y RydhodyhUohly))-
amino) pyF%fl ol 9f}nZ byl 23 Qe ARbIdMIthAHehzarhidaor omet hyl ) benzam

Nf\ﬁ([233)(326{44{5)(32A<(dtylmbnyﬂqlmﬁe¥lwrféidffg;ﬁmcziolre(xty Bapping-

pyrrolldlry{d@,]@ gh%e}{@/l; a@i ﬂ‘b‘jrBWthKPb%Pzam]‘d 711 - 2- oxoet hyl 2 3 (i1

3 '[\é kg?{))?l:@{y g@(@ﬁnll Q@Lﬂuoromethyl)benzoyl]ammo}acety )pyrrolidin-

25, 4 Hydroxyet hyl ] - 4- [ (4- hydr oxy- 4- pyr
3- yl]ammdf}byeldhe]dybpyjhd)héxxl l)eamlp,éﬁcl Py
e

N,\(_Z{ &3&%@(‘@%&2 4{%}_@6 d(zng@ro%fnlaﬂ‘h&%ﬁ rygw?(d(i:l;lkgle n ﬁZTyF )ea

yl}cyclol‘f@xﬁglimgnfg : ofmfrghoxs,yi}l Mbgﬁhyl) -3- (trlﬂuoromethy benzamlde
idin

Na@ra(z(&m-}}ém -Hydroxy-4- (% pyr1m1 ymgflrlhm 2 9 )(r:)lfcflJ)HJe%/ﬁg'lﬁH@,” )
yrrolldlpnl(é {2( &2 Z}%g] f?réhﬁolj)é%g?{r%ME&aWdé di n-2-yl cycl ohexyl ) a

N ((9@ sﬂ{m (3, y181pﬁmanmeywmydmx(ypyqlemwﬂaﬁgtoﬁwrﬂ}mAnxl)

2- oxoethyll (32(t{1@4gi0fnegrh)[lkbgnmg%xy 4- pyri di n- 2-
yl cycl oh |
yl??@gﬁ 2{% : Kff@t@%&H&lﬁf@%’ﬂ)ﬂl—ﬁ}ldroxycyclohexyl]a%?no?p}e/r);gh 12 I1 -yD-

(trifluoromethyl)benzan de

2- OxoeﬂM]@(‘{”@%Imhﬂﬁe(‘w@r oxy- 4- pyri di n-2-yl cycl ohexyl ) a

VUSROS URSERST ) 3. 1111 or ot
yl)cyclo&%@ﬁﬁﬁg‘pggroh%n 1-yl)-2-oxoethyl]-3- (trlﬂuoromethy )benzamide,

[Z{WSD-éyﬂHd-bek%(}%-;ﬁ hsg;(gzx -4- ytheng/BE clﬂl]&eycgﬁgnmﬁlo}ﬁ)%wlmm 1-

yl)-2-oxoethyl]-3-(tr1ﬂuoromethyl)benzamlde

N-{2-[(3S)-3-({4- -Hydroxy-4-[4-(1H-imidazol-1-
yl)phenyl]cyclohexyl}ammo)pyrrolldm 1-yl]-2-oxoethyl}-3- (trifluoromethyl)benzamide,

4-(1-Hydroxy-4-{[(35)-1-({[3- (tnﬂuoromethyl)benzoyl]ammo}acetyl)pyrrolldm -3-
yl]ammo}cyclohexyl)b1phenyl -2-carboxamide,

N-[2-((3S)-3-{[4-(2"- Formylbiphenyl-4-yl)-4-hydroxycyclohexyl]amino}pyrrolidin-1-
yl)-2-oxoethyl]-3- (trlfluoromethyl)benzam1de

N-{2-[(35)-3-({4-Hydroxy-4- [2'- -(hydroxymethyl)biphenyl-4- yllcyclohexyl}amino)-
pyrrohdm-1-yl]-2-oxoethyl} -3-(trifluoromethyl)benzamide,

145



2- (met hoxynet hyl ) pyrrolidin-1-yl]-2-oxoethyl}-3-(trifl
uor onet hyl ) benzam de, N-{2-[ (2

WE2005)60663 (4-{5-[ (Di et hyl am no) et hyl ] pyri di nP@F/y53004042321
hydroxycycl ohexyl ) - am no] - 2- (et hoxynet hyl ) pyrrol i di n-

LSS5 T s P A et
ammof)ibymﬂlrdih 1-yl]-2-oxoethyl}-3- (trlfllt_lodr_omethyl)benzamlde

[

{ NOF RS I Bl st onago L BbbLtnor s B oty amino)-
pyrrolﬁ{lg%{lfgg&[)&g%/l}ﬁ 1ﬂu roaqetl%)benz(amlpy” mi di n-2-yl pyri di

niPyyidjrey-gl 9*[6‘35941]'@Hﬁ-’il‘(@}lﬂ@romethyl)phenyl] -4,5-dihydroisoxazol-5-
ylcarbgge hox ‘;ﬁeﬂbgy ) pyrroli i yl]-2-oxoethyl}-3-(trifluo

cyclo exano

Ny (13 I 4
G e B p s
dlhydto)soga(ctl-rSrjll} crob@ydphistb lidieriz pldngiao } cyclohexano

N (% {(ﬁ) gthy%al[n no)tll_l'gglyﬂpyrlén [2 yls -4- {?’[(ﬁ)jaiz&3 [% yl)pyridin
(tnﬂuMllo}&ch)llﬁiﬂ% ]h(snmhwbasaﬂazap]s@y}rcaﬂiongdn)pyrkolwlﬂ -32- oxoet hy

trifluoronethyl)benzam de;

amuwiay hexgnaly - 4-{[(3S) -1 ({|
yllf(s 161%1%1/{4;)05 g&?h?% di ﬁn I: % {"3' Igy@-ll oer?(rgﬁtgpll)pﬁlenyl] -4,5-

dlhydro(l@xpwusnywmb&w)ppmhdmm-mgmmo;qcmo(he&)nol |- ({]
E\b(trlfluoromet 3(5
AN/ (% €aR o Hy bR i) %g}eéy’awaw&grfa?thylpyrrohdm I-
yl}- 22}{(8&?){ Bl Rl oxﬁeﬁ&ﬁb!{dz%m@ yI )-4- {[(35)-1-({1-[3-
ri oromet hy”*phe Jpyrrolidin-S- yl Jcar bony”~pyrrol i
dN?{B{()ZIS’MS)Fﬂf[(ﬂ Hydtaxlyeb(pymim -2-ylcyclohexyl)amino]-2-(methoxymethyl)-
rimdi d
pyrro'[“é‘é‘sl)';i 2(‘{Xi’ethﬁl}( % ?(ﬁfl?\%é@%%‘@t%)%r‘%%wé% ] azeti di n-
3N’{52} g?rslhgwll()ng%&%ﬂf?fll)gf ﬁzlyﬂyhﬁgﬂym%?dcﬁhilhﬁ&?d]&ﬁaxyl)ammo]
pyrro[u@ﬁﬂ)—yll ~2A-9xoefted -3 irs WWMIWW@WW di n- 2- _
Y N BBl 1a8) B dr - P BT b AnYar R e 0

cycl{oﬂlé%ﬁ) aﬁlm{oﬂﬁyrfﬁrdm niyﬂ} QQfx@miylf)%L()mmdrdﬂnl&@})yér]mmpdﬂ i di

}car onyI yrrolidin- ycIo

i N & p@z&war I @y«f}pwﬂm Pl iR s pobehd- SRy R tpeminol-
pynoi}}ﬁ]gl? hééltw& car gbr%?tsl}f)gfbrern (Zﬁmlgl n-3-yl]am no
} NAQQ-@@G}@@)}@L [(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-(1-methoxy-1-
methyl-ethyl)pyrrolidin-1-yl]-2-oxoethyl}-3-(trifluoromethyl)benzamide,
N-(2-{(2S,4S5)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-[(1S)-1-
methoxyethyl]-pyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-(2-{(48)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino)]-2,2-dimethylpyrrolidin-
1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-(2-{(25,45)-4-[(4-Hydroxy-4-pyridin-2-ylcyclohexyl)amino]-2-
isopropylpyrrolidin-1-yl}-2-oxoethyl)-3-(trifluoromethyl)benzamide,
N-{2-[(25,4S)-4-({4-Hydroxy-4-[5-(methoxymethyl)pyridin-2-yl]cyclohexyl }amino)-
2-(methoxymethyl)pyrrolidin-1-yl}-2-oxoethyl}-3-(trifluoromethyl)benzamide,

146



1-Pyridin-2-yl-4-{[(35)-
1-({1-[6-(trifluoromethyl)pyrimdin-4-yl]piperidin-4-
quzgmmmtwmymyr r oI i di n-S-yljam nol cycl ohexanol PCT/US2004/042321
Pyridin-2-y

3 flu | di
LRSI e B B L
hydrox}ciyél%hay;n) élﬂlﬂioﬂLQ?(métIm&&h{étlﬂd yt)tbl)dlﬂ 1{&1{35)xobﬁ1@{}| 3]4-(tr

| uor onet hyl ) pyridin-2- yl]piperidin-4-yl
(trlﬂUOI})wﬁb’é)bynz)apyiﬂﬁ? @hfldi n- 3-yl ] am no} cycl ohexanol

MBS p PO R S ok fiming >

(isoproptixly i/ )- gy rrol #tintll y}l]G%b@eﬂWl} ﬁy(ltmﬁlhordmnt}@})yédzamlde
am no} cycl ohexanol

| - (5- Pyrazin-2-yl pyrldln 2-yl)-4-{[(35)-1-({I-[4-(trif
b?djor ogeéo!ﬁ%’do)uﬁéf 'bf Pl'aﬁ]n 2 selected from:

pi peri car bony”pyrrolidi n-S-y~am nol cycl ohex
AR-[(2346 54 Ni4- h&/ldpyqyrétj(iapﬁnyid)n -2~ylpyridin-2-yl)cyclohexyljamino}-2-

(methoyyracth Yty 'P%'Eﬁ R DBy e anol -
§23g§$ s ?%H?gﬂo%r [ (%I%of%rrlrétyl’lg/}llr;dg;/ﬁ di n- 2-yl %ﬂl peri dj
)cyc1Myl]@rhe}thﬂbamny]pypyhdmf1| i} r2-gxaptyahd Hiftprineriadhssramide;

b{ &i@ﬁ?gﬁg@}g’gﬂi& &/B’\(l é\/(\)xaz}& b yl)p%lﬁfnfi uor onmet hyQpyri

cyclmgﬁ(rﬂ@ﬂﬁy])ﬁrmtfoﬂ%‘rtoﬂkiﬁr 3-yy}l Mnbmﬁwqltmmemnadhyl)benzamlde

t hox ({lL-[4-(trjifluorom
étIfWId)lpgr}il'dfr f[(}lﬂ)w q{F}’T éémﬂﬂolrpmethyl)phenyl]plpen in-4-

e SRR R ar ol vl nesanel
[1(?%)})1‘13:116&12 B/l%/(ltim 2-4yDet-OlieeS)hiy( )1 pipr (tuiflwpr@methyl)phenyl]piperidin-
4- yllcaﬁ@g&bgﬁrrrgl?clhg 3- yl¥ mln(gl}rcycfg%ega%%{ rolidin-3-ylJam no}cyclo
§: (glpy);?f%ﬂﬁ yﬁyy{qh (RS- (sl Ae{itf3-f I uor omet hyl ) pyri di
(trlﬂuoxvdrﬂxelhylbmrew/lﬂmwitdin -Bliyhhcaebphy Rppirredidoy 81yblamviyd  Fyé elesxianelin
ety PSR TRy g

L 1t loh I
3 yl}Cd??{rlgﬂrpggggﬁhpﬁ%lp% PO%Cnyc?? exangm noE c%/c ohexyl) - N- net hi/
r1| (deRyrrramllrdé -ylpyridin-2-yl)-4- {E/(3 -1-({1-]6 trlﬂuoromethyl)pyrldln

plpeﬁxgtrh 'I% 9{80H¥181?yﬁ;<011%¥r{5d ]amlr}/o?(;}'u!lg)l@ nél di-~-Crifluoro
YI| ﬁﬁid?ﬁ-‘?l-)qhﬂ'{\ (¥4l icab@ny?ibyoremkihell) pyritin 2 dipipojdiy-d4 ohe

yl}carbon(yeppwhctmrmlamlw}ﬁyﬁlpqul yl)-4-{[(35)-1-({I-[6-(tr
| L 6u0y, DRE DS MR dif B 2a- ([ (3S)-1-({1-[6-(trifluoromethyDpyrimidin-4-
yl]p1per1d1n-4-yl}carbonyl)pyrrolldln-3-yl]am1no}cyclohexanol,
1-Pyridin-2-yl-4-{[(35)-1-({1-[6~(trifluoromethyl)pyrimidin-4-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yljamino}cyclohexanol;
1-Pyridin-2-yl-4-{[(3S)-1-({ 1-[4-(trifluoromethyl)pyridin-2-yl]piperidin-4-
yl}carbonyl)pyrrolidin-3-yl]amino}cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(3S)-1-({ 1-[4-(trifluoromethyl)pyridin-2-
yl]piperidin-4-yl}carbonyl)pyrrolidin-3-ylJamino} cyclohexanol;

147



yl ] pyrrolidin-3-yl}carbonyl)pyrrolidin-3-yl]am no}cycl
ohexanol ; |- (5-Py

w@eaodiosnezs yl pyridin-2-yl)-4-{[(35)-1-({!-][5- (trcT/Usm0OM2321
et hyl ) pyri di n- 2-

B GOkl s SR SIS A L i AR Bt h-2-
plp{eE 43- yﬂ}c&{)én)héw(ntoﬂﬂdfd -39T @Bl dehexhmbldi n- 2-

yl Jpyrfolidin | car on%)rrolldlns yl j am noJcycl o
héx(érib{razm -2-ylpyridin-2-yl)-4-{{ 213 1-({1-[4-(trifluoromethyl)pyridin-2-

yl]plaerlﬁ n[fi{/[ ?rb]ppﬂz)pr r%h@% ?Ham&&%@c}é‘he&“cﬁs) - ({(3
yllJ(rsLmemyqjyﬁdﬁr yiymcaam@sw)yppw Foftii flizoreSettlyl)aytidiot e ylgpiperidin-4-
yl}carboe'lst)qulmlruﬁryllznymwwahwazo 1)-4-{[(35)-1-({(35)-1-]

t - thyl)pyridin-2-yl|piperidin-4-
{%f per 5’@;{/1?’ {ﬁég?)nyl %gyr(trno uoré)imne- g-)yply]nalr% n(})/}]cpl)?gf]om
yl}cal‘temgll)pjrrrolid-u( -B-yPamino }cyclohexanol;

gﬁlh& 4) -@pyr&f 1 62yq) 4- {%(3%5 )1 (L{ll {[L %trlﬁ)uoronge{thydp rlgi pI%rCIQIH] in-4-

feansel i di n-S-yl Jam noj cycl ohe.
yl}ca}’ﬂoﬁgﬁﬁh‘r&iid"n§}?Iﬁ#f%(?}%?%‘%yl py?l di n-3-y

{ DG et tyricie-pixi)-F1 GGt - ipyimbesmeddgpyidin-2-ylpiperidin-

4- yl}%%%%?’?)%ﬁ%ﬁ‘f?r% -8l YABERIANoj cycl ohexanol ;

-2 G4 t4£ h-[4-(trifl thyl)pyridin-2-
L LB B A LS 05 ok pidn

yl]plgplijdneﬂ’dd)b@y}t@@}é]ﬁmr)cdy\m émllamn@swlpheaﬁw%} cycl ohexanol ;
r%&%&o% f4| {F&%’B f{ﬁ{ﬁ&% ﬂL%lr&ngthyll)ng il- b(ﬁmperldm 4-

yl}caﬂﬁtﬁ@]bg}rﬁf@lﬁ&ﬂ&y)}lpﬁxﬁhwcb/pbbhéml)nmoltm&n)de] am no} cycl ohexan
osition conprisin of claim1
B e DGR cat - A B aoa o P B 2 a5 PR e o
S,
yl} ca?kg%né/ )ggntr{)lpcgn I3nyl i ufdggg)thﬁ{}nfﬂrﬁﬂhﬂ&guc%rtlhﬁlﬁide‘

er osi’s, I'C paln upus syst em c

| Up(ﬂiPﬁlﬁMiChﬁ-@H}tlﬂﬁ@n 2F§€1)‘rt4€{lﬁ@§D - 5({ 1 1idr(midludioseatiad iy rimb i -2-

PR LT AN R N
th | t t ﬁl@ﬂﬁﬂl}lﬂ 1 din-2-
cl gltfnp%%ﬁ&ﬁl Z&Mﬁgﬁlﬁg yIYQui atin . Gpj[%ﬁ% ki ne relgé%{ycr)lr "

]pymﬂ“d\ﬂ 3-y1}icarbanytgpymed!idoo dyyt] ﬂ@ﬂﬂﬁ;}cﬂdﬁ@ﬁ%?m ering an
a1 TR RGPy n g Fs R R T 0 S Ik M tin >
pﬂf’o‘ﬁ@ﬁﬁ? yl}Qal%oﬁyﬂ%ﬁﬁﬂbduﬁgi}ﬂﬂ] aﬂiﬁid}@ﬁcl@lﬁmﬁﬁml& ng
c h&gb;h;ﬁégﬁz@gyr?dli“zbyl) 1 G e o e A e afho-
yl]pyrrolidin-3-yl}carbonyl)pyrrolidin-3- yljamino}cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(35)-1-({(3R)-1 -[4-(trifluoromethyl)pyridin-2-
yl]piperidin-3-yl}carbonyl)pyrrolidin-3-ylJamino} cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-y1)-4-{[(35)-1-({(35)-1 -[4-(trifluoromethyl)pyridin-2-
yl]piperidin-3-yl}carbonyl)pyrrolidin—3—yl]amino}cyclohexanol;
1-(5-Pyrimidin-2-ylpyridin-2-yl)-4-{[(3S)-1-({ 1-[4-(trifluoromethyl)pyridin-2-
yl]azetidin-3-yl}carbonyl)pyrrolidin-3-ylJamino}cyclohexanol;
1-(6-Pyrimidin-2-ylpyridin-3-yl)-4-{[(3S)-1-({1-[4-(trifluoromethyl)pyridin-2-yl]-1 H-

imidazol-4-yl} carbonyl)pyrrolidin-3-yl]lamino}cyclohexanol;

148



effective anmount of a conmpound according to claim1.

42. A nethod of treating a CCR5-nedi ated condition or
waole@easwses N a subj ect, said nethod conprising PCT/US2004/042321
adm nistering to a subject in need of such treatnment a
t hes-aperidigaLipyedihech v ]
o B L R g rcin-2
meth@f)i}‘@Pﬁttygmi&frrcéld&rhéﬂd)]lamléo}F?E@elpﬂxanolcmr| sing contacting

SR RS A BBkl .

phenyll]meﬂhpkﬁ}race@l)ﬁﬁmxdmﬁ 3@643511n(4}5yc1$h@<aﬂm hod of claim 43
wherein said nodulating is inhibiting. 46. A nmethod of

treating a disease associated with expression or

a1 Vi & Yo poRitiohlt | g’ £C6 ggl(ﬁjnd 9{ %laﬂ?t 1 8GR a pharmaceutically

conpri si ng PRdm ni stering to°s

accepttlecapeuti cal |y effecti ve anount of a conpound of
claim11.47. The nethod of claim46 wherein said
chenoki ne receptor is CCR2 or CCR5. 48. The net hod of

cigi m A6uheHehN 1R&Hith %ﬁzﬁﬁ‘xﬁ?ﬂér? Bt Aol PIRERS yatheroscler051s

di sease. 49. The nethod of claim4 ereln sal
neuropdihse pgie, |hsotansysmmmelugulssmydemat®05, rEbtenosixt, hmammfc difa@ilers, and

oo 661 B S8 TERES e P B A AL S s mammar

therap\@id 5 IOPexfetiti&e RRont dﬂa&fdyf—r{ﬂoﬂﬁﬂ of @higction, diabetes, or
obesity. 51. The nethod of claim 46 mhereln said

di sease is cancer. 52. The nethod of claim51 wherein

S d C agt erlzed b ssoci at ed

r@cr opﬁ%égé I{l@%ﬁﬂ% & n%cflfmcf 0 X%tf)ﬁlar% %1 wher Qaﬁln&%l ?fmpnsmg
adminié@fiag kn efediiveasioutesetompad adddrding eetlali 1nul tiple

nyel oma. 54. The nmethod of claim46 wherein said

di sease or condition is a viral infection. 55. The

At W%e@ﬁo&%@h@&tﬁﬁe 0-?1 ?iq{eq é’dndﬁhln\}ﬂj g?éajs in Iassu:%| e¥t said

i nfection reating ion
methocpablmpnl;mg audprinisierigg adm subgicelin nged of sadhdtrgmainestnd tikerapeutically
her a |caI t of a conpound of

ly effective a
eﬂ%e“%ﬂ%? Iﬁo S?Wn?%gwﬁﬁfwgﬂgép gﬁalﬁ156 further conprising

si mul taneously or sequentially

42. A method of treating a CCRS5-mediated condition or disease in a subject, said
method comprising administering to a subject in need of such treatment a therapeutically

effective amount of a compound according to claim 1.

43. A method of modulating activity of a chemokine receptor comprising

c_ontacting said chemokine receptor with a compound of claim 1.
44, The method of claim 43 wherein said chemokine receptor is CCR2 or CCRS.
45. The method of claim 43 wherein said modulating is inhibiting.
46. A method of treating a disease associated with expression or activity of a

chemokine receptor in a patient comprising administering to said patient a therapeutically

effective amount of a compound of claim 1.
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adm ni stering at |east one anti-viral agent.

WO 2005/060665 PCT/US2004/042321

47. The method of claim 46 wherein said chemokine receptor is CCR2 or CCR35.

48. The method of claim 46 wherein said disease is an inflammatory disease.
49, The method of claim 46 wherein said disease is an immune disorder.
50. The method of claim 46 whérein said disease is rheumatoid arthritis,

atherosclerosis, lupus, multiple sclerosis, neuropathic pain, transplant rejection, diabetes, or

obesity.
51. The method of claim 46 wherein said disease is cancer.

52. The method of claim 51 wherein said cancer is characterized by tumor

associated macrophages.

53. The method of claim 51 wherein said cancer is breast cancer, ovarian cancer

or multiple myeloma.

54. The method of claim 46 wherein said disease or condition is a viral infection.
55 The method of claim 54 wherein said viral infection is HIV infection.
56. A method of treating HIV infection in a patient comprising administering to

said patient a therapeutically effective amount of a compound of claim 1.

57.  The method of claim 56 further comprising simultaneously or sequentially

administering at least one anti-viral agent.
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