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19f  AReabdrdhsesaR@INBEmMBlicdBIucby upraRE bt B¥pr&GibR 8BR veral
tissue (Sartipy and Loskutoff, Proc. Natl. Acad. Sci.

USAadzmsmc £00s (1P268Jipsin. GLobek ePhiPdedrenpigicae:casopraad BP ARY)
of MeBidpPBlD RLSERAE AN ACRUL €0,0597168 LETHOb Phidh

In reS|s ance
C i with iypv@sltabeté’:ﬂl&ﬁ grébie? Jevdi8 31¢1rcu1hltlng NEGP- & thad yion-dlabatied

t hat reSS|o ) -1 pos| rel,ated
il SRR P Gl Vb Rt 0o Y S S vice-
20m CEfréM&dﬁ»b@f t@suc@budlbe relucéd Bytrealnine & ith adQ@idbetit Hebrapies such

1796). Consistent with these data, the devel opnent of
i nstHmsiforrai; o thiwrelidiprionsy B MrPeaingiel JoCKimdviesi ek deiad

ei tﬁ% 9‘0 BHHs. nEitkb\leg q\li@f’ 11Q¥s Qfso N@De;ébré%ﬁedtiﬂ murine experimental
gene- 1 nduced expression of a dom nant negative

p epnpéids ¢figbesitarndd was prigprily prodgrgdby adippesstissuGasipy a1db,
%Jsk%tlﬁ ePrglc 9\%;}3 QLaaC nves» SO(BO %\/CE’%E§ oIn o%ase mlce the

dermonstrated:” ovéer expression
230D @@&ssmws\s@n@btwa@aad @ﬂmaﬁredtcowuentpfr\@ﬂoﬂle dnset of

200k 5 g B 6. Uik ElRem €t Rl 1T R

t hadghoged i the ebqu@mbﬁ) of MCPNQEbSﬁlvé@G:Srrﬂ@ﬁed @iith ebsdiy ﬂnﬁbs lith thB
reS|stance in the db/db npuse has al sg aepeare

ChoRgrisgadal adippsesissioridyra(Wogse ceg, / 471, nve@aﬁ%%(é%at”%)
W' t@oﬂsﬁ%nﬁ\@fﬂ@th@ib MaPrhd dedtidpRtcht SHtikkdlif SesMahe 9B WliRewas

MCP-1 receptor) have showed that it plays a role in
3Q heam@pppﬁqd, e@ﬁerdfpa gveiaq dojetign @f MCP-1 or by gene-mnduced expression of a

dominant negative peptide (H. Kanda, et al. J. Clin. Invest. 2006, 116, 1494). The

logical converse could also be demonstrated: overexpression of MCP-1 in adipose
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obesity-induced insulin resistance. Mintenance of a

high fat diet increased the nunbers of circul ating
wW@ZR8A1438f | anmat ory nonocytes in both w | d-typeCT/TS2007/074438

Tsou, et al. J. din. Invest. 2007, 117, 902) and

ApoE / _ mce (F. Tacke, et al. J. din. Invest. 2007,

117, 185). Cenetic deletion of CCR2 reduced nunbers of

act i@l {OmdRd MREPRAKIERS (NKIRE 881, 06RO EGerh. 961280 G6602).

N. Luman% et al. Diabetes 2007, 56, 16), but did not

af f@egcoa w@p&r@amlt Bawote that gaefitip deletioneef gess o eﬁﬁ% tnsulin

e L

CCRA07 el Bid. aommm dith et obesi M@P dndirécnpndivsedith GERR i the

i\er@gg VI t%){[or ave ehov&aﬂ%ha% etlpllwa\ygg t?o ¢ %Bg%rq_li%o(n of fEGSlt}s and

Cor dit)ﬁlsﬁym&dudé’ﬂ’nibﬁlnﬁe@l@tuﬁbe Rﬁ1§2ﬁﬁ&t dfarhigh/ix cﬁahﬁcﬁéascled the
2006/ 013427 2006 endi ng on i ment a
conti4b Ctré\ﬁt fnfgfﬂp MAEHY S0npgyes Hz&éwﬂﬂéype (C. L.

13Ty, e‘&‘dmﬂ@fﬁ% Y@E&t%m Of 7802 cl'AﬁHE ’eiﬁiéla @Qﬁ% et al. J. Clin.
ant agonl st al so i rrproved i nsulin sensiti V|t inthis

sansveshdled. /(5189 %ﬁtgb@eglon ef CER? reglucedimupbers g aafivated
102 Ooﬁacrc;phgg ]r%ﬁﬁm %é)g& tis (é’ L\A qi;'uﬁén% &ed rb}aggi[ dSI m7 56, 16),

| nport yperten3|
v aslou dalrnot mm‘dcampmuﬂaunn of Mﬁ@d@bs;errga,cnamigeh ylmaglutrt@ pllaylta(uEthe
Busq et,

et ar &f leéc n%rftég‘%%i 84C12'ﬁ%§§t%P&01?? 1% Ié%neﬁlc §Qeﬂon of

t ha(ECRZEZFédﬁcddshdﬂ{Mcﬁgw @edd and 1h1pmazad ingblin hdti€slie ﬂ&sirﬁluced

g B TN A B e 0B, M,

1percphes ak S}%e@,ﬁ&h W0 Ptk 2666/0 Laby &2) @uwe&bbma diat
MCP- 1 plays a role in disease 25 gressmn rlia

| ar¢xpetimensgl cgnditiony (ANehpnott #gnthss- Reg@ 95, 14,013 111 Agiministration
17931‘ a sgah %olecﬁfe%@arﬁ'%t ﬁlstda%'mﬂlﬂcfv@& ﬁlgulIﬂ%nM1%CR'E}g4 same

t herapeuti c val ue of agoni sm of the MCP

i ntwpdet(S. QnWemb@rgsata] dgClnullrtvmllémédllér Uéi) s aI I of

t he udi.es _have dem)n rat ed nt al
aut@lﬁ}w(ﬁung’fe%(s:%pl : ecs)?ﬁl/e ﬂ%els ?%ﬂf:‘ ole fh con ensolﬂrzla'l
2()3n I i cedoabetlaf 1ﬁﬂarﬂmhﬁdnpfeﬁloﬂelﬁigemm1§1y§ertrépim (imi Haish atdl.on

o1 ofreresob s Tt b areg s (o dstabpicigoom

Ke ey, Risidbwn thht MU QiupradiRted id Bffan C&Q 831@r051s and it

Furthernore, two reports have shown that

m cleas b?@ shewh dubeffectivs ey with terferdng-1laredages MQ]P 1 EmseSSlon
NEC_(Ij_lln e 1‘7a/1 %l%)ﬁﬁ gqgggrﬂlcle?r ceﬁpsagggé‘én%g{ﬁa?;%%?— E)? sa f\?e%l.n disease

220Qﬁpgr&9mn (CaxThlarlor es allbsfels{mmmmprOZe X% ﬂlm}d 1TheQther
initi rvation n ts of
cel fls 1P F R o PR AT bRePelap M ol FE el sptieapcr-
. 1/80R-inteRatiboIn. tre2@BmullipR sc1dd©h};. alINTtigld $tudies have been
adm nistratjon of. a mal.l nol ecul e @A%%oni st
al sEMONHHcn ameélggeataﬁ%%ﬁmgglg? WPIWIW fi§ dé¢s (C

M BnodhBhdi 8himaiodd] fordnullifBWRRkosis2 AinidtfRion 3Bdfbodies for
30  MCP-1 to animals with EAE significantly diminished disease relapse (K. J. Kennedy,

et al., J. Neuroimmunol. 1998, 92, 98). Furthermore, two reports have shown that
CCR-2 -/- mice are resistant to EAE (B. T. Fife, et al., J. Exp. Med. 2000, 192, 899;
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[0012] It is known that MCP-1 is upregulated in

patients who develop bronchiolitis obliterans
waydoonsel after | ung transpl antati on (Marti ne ReyNs2007/074438

Gaubert, et al., J. of Heart and Lung Transpl ant.,

2002, 21, 721 - 730; John Belperio, et al., J. din.

I nvest. 2001, 108, 547 - 556). In a nurine nodel of

br onabiQlni &da®, AGxp DI anmsy ?omubse&)wnme?@rt &ltddABd these

of an antibody to MCP-1 led fo attenuation of airway

obl initie} ehspraptions bk exanyeing therfects of GRS delesioa in gugedtapndifferent

to tera 1 - :

Bel sglléﬂ; b & 1)% ePAIE %Jn Crﬁaﬁzo %@6632 t] gfgg%ﬂ:%%i%)gg ‘l@ﬂ@lstratlon ofa

556®mall'lfh(dscelle @@Rﬁalﬁu@gssﬂsd aite it @mgoprogmysaf in C57BL/6 mice

b f j ecti f
T o BT BRRShg et L gpr it S80S TEkadi £ o, st udi es
hav@os)ownlt isiabwd itigt MTUH- D1 ubkegteWiiPpalichiCRA 0 A¥vctopras

Egleer@{tc% Itl(s)gtglﬂ?rﬁ%t hﬁ){eaﬁc‘ léé]\éleégrl g_n?gg_tra{nélﬁ%at% 4 ?%gin%(g{eyéf{ud—

JI ngumek, e29104J ofiH&wt a8 Vhing TRmSabnt 90602t 21 modelso; 166 Belperio,

and MCP-1 was shown to be upregul at ed in grafts that

dewt@b JyEdntinvasa 30U dpadhiy— ﬁ@H@T 4 guthd medel gf broncmélétﬁ t
1¢-u n&)l %cﬁ&he aﬁ]qggs’tragc}n ofjaggatgt)tb M?ﬁ’olt 1§t 1ﬁn of
ant | rart

gene t her apy attenuate vascu opat
(A @awawrobhetatlﬁfil l&kkwise AFGRikTH o0& € Were r&'hsrtanﬂt)o Alosy oBlltalfatlon in
200

1 bed
xR P gl TP Sl 1 R APy 0 These
bl ogkaggest thMEtakofikhn _5ﬁL/EXAVaNCCRetma§|be ben]:f\{asm tﬁwﬁ@ rejection

2007@6?33&%@8%&%%@2&%%@108 *}dﬁtg%gts?fdé% Sﬁt tﬁ@%@gm

1 MVCR: I CERA ¢t z@ﬁ@x%s' B b PrdidRahd %laﬁbh%t transplant (I Lee et al. J
Sequestrati on of MCP-1 with a neutralizin

ant iy, JM30k | S RSN g mog S Hob T T, frra era
nar#ﬁs&tmd eeRrReazEMdD- Pwy.{ﬂa&wﬁ'm Qé’tlﬂﬁégu?ﬁ&ﬂﬂ %ta\fﬁ RS éembdgraft

['ammati on (Jose- An Gonza
l\/edvasqmthyigsior@ﬁ@l et 4lt J pleant édnngslstpmne 2t062 rZédLO@é) In

al | ergi TC Tt aré g’aX/IdPn{ r outaﬁ)%)/trgtﬁenuafs g I%ra%ttva cu {flﬁ r(]ggalura et

4o
egg- cha mce
2(nt albﬂdhaﬁosfd@f TV I/a(d\l?zﬁmﬂwglly\l g6 k@ﬁ:eSstucE/tde@drlbed thhibition

I % xpe;rlmema gegngg tfngglgﬁrl%gl Oé@até@aay%i%cgag%%&v[ (ﬁ Tatewaki
chaétlaengpasmgﬂg ﬁmhl #4 o3 mansoni egg (Bao Lu, et
1998 187, 601). -8 WO 2008/ 014381

PCTWQ@ZOO?gﬁl?M% ses lppdamoneitied the pefentisl theepeutic value of
@ﬂh%%ﬁl%%@l t}feh\@Cp qy@ﬁi ﬁjterstchgﬂ' ﬁgt%%ﬁgcasﬁﬁ{au %e&lfestratlon of

antagonlsmo Interaction in treating
2Xi dHéy- ldwgleaseltralth@lng mtlbpdsamloamlbmﬁmathtaﬂ@e@ld wgcfonltodip- 1

in i I i N

. T8 TN Bl AT B ORRLEI oy SR 60y

dep@&izhlooﬂ abf J. Eypa/leaB1998(;D8& agjon It(pchad posMbld_ﬂomg/chhpe ﬁfltergw

d1rway 1r%£mma%n in g’c%zzstdson]ig gwnsonz7 g'g)g ch'cllrlqengeci:j mice %rbug’i{q‘ﬁe
administration of antibodies for MCP-1 (Nicholas W. Lukacs, et al., J. Immunol.

30 1997, 158, 4398). Consistent with this, MCP-1 -/- mice displayed a reduced response
to challenge with Schistosoma mansoni egg (Bao Lu, et al., J. Exp. Med. 1998, 187,
601).



-/- mce with induced nephrotoxic serumnephritis

showed significantly |l ess tubular danmage than their
wozes1488t counterparts (Gregory H Tesch, et BET/US2D07/074438

Adin. Invest. 1999, 103, 73). [0015] Several studies

have denonstrated the potential therapeutic val ue of

10 antagonismof the MCP-1/CCR2 interaction in

trepbid)g saﬁlaem&esl Mpyéen%nx&ah@dm& PStHStial thlaRQrtic valik 62
exhi bi ted prol onged survi val and reduced renal disease

rel mtqgv@sm@f the V¢ P- KICR b ierasipmninttepating lgdney disasenodel

al SRR o RIS RIER J3 S bllys FOUTEL Bl B Rpnh

c o nssdteé nt a matkbd ddvecasdin giases] amlestent figmaidn anidtdypcfsbisvn af type

S 19 etV R dl sBor o Db asSoigdT dgaddifor Rice-
G eganige With Tieledl neplirotdkkic, sehm noMifitis shbdled s’l@ﬁﬁcanﬂﬁ &ss tubular

813) or ad nls atlon of a peptide_ant agoni
cc@ntﬁgﬁt ha et conternery et Teaid i sﬁ?{m [nvest.

20039948)3, 55) in rodent nodels of | upus. [0016] A
remar kabl e 30-fold i ncrease in CCR2+ | ami na propria

| yni9Abdy t eSevigrabstudesshan ¢ demonstratpdths pafentiah thgepguticrvghye of
lé:r oﬁffbﬁ%n@lﬁ &‘ﬂl@tﬁCP § C%R)’ 19‘2?}&3‘[1{);5?& tf%ht?:f‘gas%’%tlgmicll gﬁ’hen%(?osus

nor SO O
t he@@Rﬂvamlcarexmhp@iwobngadmutvh@l aglubdstd rfhalcﬂlsewlr@lamwgo their

CC'%’ CCO:ll,ljl’ltl a% alltsqlr?sa%kurrrrlg ) O %Xl Ssyslter}m? ?1%)' & n er\ﬁmattog] seﬂ&t zt de
Sease re T 6 Con evera
st uIdetneeS eMVBAﬂ&esmanbﬂazm, the5pnt Ehtse alhta atermna@autwlth the

val ye of a oni.sm he MCP- i nteraction i

! r el en bR SV Bund Bred widS wamdteRiin S YEPa o
1pr 0$}ﬁﬁ?ﬁz@detfa[ RILENR0I8ET @K 1osa o0 et 1an; sRAbyM. 2I’ésch et al A
sul fate-induced colitis (Pietro G Andres, et al

| o ed. 2869, 1 9@61&13)6%@9,1}111118%% ol agrepuds Birenistof §§§42| (H.
ol g a%vaa ta@%ﬂz’rﬁz‘s c@&}ae%sm %548 Qgﬁja'r)] GGGt LBdE T B€lupus.

bi ndi n initres = , and
r esio8dli veAyém'«ak@dﬁ Br Mdamcr@@isealg@(lﬁéf lanhemtnr(ama Igopliogytes was

sul f at € d Ced 1 owf% 5?’11( &Iro To k’#%nts rm%teig ?on clllseased ileum (8.

I mTu nol .
26 h omedmmnm hla i 2004y5 3, @2R7G. eellso of oste,ahdlawagen e(xbatsrbnaﬁ) the

TR S Py AT L LB 8k L. B PR Sl DO o

Gasdis@idveREYe tolcbiedls. Rty laDlodend dBics RS deksBdhted tH pd@ntial
2008/ 014381 PCT/ US2007/ 074438 LOOl? . Two reports '
desEpRpRIEC vHue phaaragmim e§the Y Gh- Wrnﬁewwwn treating Crohn's

| nt @sdakdAitis. e@@kfge{ rhidd w@t%lplrc?te@émfrm%leff%{ﬁ: Qis(ﬁxﬁ‘&n sodium
patients with inflamatory bowel disease (H

2Rei wéfetkanduced caditis (Pigestr veditsestal. o§ymm998, 2011@81 644803 and
M S R
pr orndieg aﬁﬁnitlysma Qﬁ) h]3§mnldr369 hil, rd&ﬁ?tlielg)elm prdtbdied against dextran
ilcﬁs\r? d G %ﬁ?‘%ﬂ C[Téo%tl 8& efo%%a%}a gt al. n?nrwn%? 2365 '17,1023).
Finally, MCP-1-/- mice showed substantially reduced colonic damage (both

30  macroscopic and histological) in a hapten-induced model of colitis (W. 1. Khan, et al.

Am. J. Physiol. Gastrointest. Liver Physiol. 2006, 291, G803).



2005, 124, 92). In related nodels of tissue fibrosis,
i nhibition of CCR2/ MCP-1 axis reduced fibrosis in

W@ kios/0{4B8iyanmanot o and K N shi oka, Jl nvest Der netDIUS2007/074438
2003, 121, 510; AMFerreira et al., Jlnvest Dermatol.
2006, 126, 1900), lung (T Okuna et al., J 10 Pathol.
2004, 204, 594; M Charaee-Kermani et al., Cytokine
200@0144 ?\@@}epoﬁé &je@@ri/bed 1118 c}sblteﬁ‘lﬂ@é’é%neotfl\/ﬁiP { 1rﬁma intestinal
JPat hol. 2004, 7; T Wada et al.
|\|ep¢wtbq:hal Qe@]@gmd Ig_(gvel gmggsa of pafients (W&t Hﬁ@e@ghqt@ty@we]t diggpse (H. C.

al RSt Pl 195 48 Yo, bl S ¢ M B

demmkdzcr Blod dI9GeIpMent i al ther apeut| c vaI ue of

BBl ThueiBlacieTReR R wgrat S pACragaPhism in the

C o rmbem b @ith rsmids@errnﬂsgstérﬁre aﬂel@Slbmr[@‘ﬁ%ﬂ au@] ,ylnwst Permatol.
ant i bodi es rai sed agai nst rat

sy ni08nk /012 almebtadimadelieof ESSB%\PPliOé‘F |19h191|t1@% P%\@%%%MCP I axis

(M 1‘%5‘1@%& fibrosid M&Sn (€Y amaHhote ankt K INTWRRR! 7 173@PBernthS 2003, 121,
2147). [0020] Several studies have shown the potenti al

t heY@padt Farawalki., dfnvaritegorpk AP06202 o 9Qhdunga?-Qaerz al., /
t ty
P PUPEL AR 8 BN EeaR Sy M. g, g

25 (KbH itggalva eCantin bli’uﬂhnB 208 161 1137; Bavadaar &., VAm Soanepkrol

2 oLkt M LR P i, BT, e

lmmumad@éﬂaq:l@mmmdmm mg%3i7|)urmn breast carcinoma
ells were treated with an an

tl
i nhMOBHl. onOb¥ SW%&S Herpenstiaiedide ag@gﬂaéﬁleg?%autm@fﬁé@é giyagogism
15U rM‘ﬂY@MC’PEF/@CR@ %)ﬁéré(&fén qm&%g %&ﬁh@ e%en %ts Rlth 1gABhfRGe

2000, 96, human clinical tunor
S p emnméunmzy weigtisaied Biraveaeuds Wik pritbedicnfaisgd against rat

gﬁ?Palt 8]%% 8‘%%915?8%519 %g %%édl?@ v&[e%tpralétﬁily %ﬁﬂ ed él)g(/hcrhg(gg (J) onnes ct

hasalbée’mmh@wﬂﬂzolmﬂl@b e prostrate cancer cel | growth

Fur ooy s gt bellaned b fuacare Aeptbiom

20cel dfshd Mqueccm mﬁacb@nen mlh@wanpérc(mmwteo g M.qr Cﬁ(g'lﬁld R. D.
resor ptl on . ncer Res. 007

3646)0°TE S tishio Tes BT Lkob i B rgosegymars i

Ml tiRbeBBlYHREr, Naveo.deshilct BROR tihe oB e@z!ir‘rad“ancerDrug
t her apeutic val ue of antagoni sm of the MCP- 1/ CCR2

i nt Braets # Y. 6.1950) Sbanignrsgdedisisst mice beariag hman bivspearcinoma
'O.e‘écge:llf weidtle emh%a? -Mob- ﬁtﬁ)oE& %ﬁn&ﬁ% nd ﬁgelﬂ%gd&ﬁtésﬁses

one, teri OS
2200dnd 113:1%5%23 }urVMalcxeergi elﬁsemeé (Rosallba Sﬂa&looﬁ al nBlMiZPIZQDO 96, 34 —
?E?Xﬁnpﬁgg:h manCtI{n%ra]lFtlulreI]Io Re\c/lénefls 6842 qetxyrﬁ%su? V?l%s als%ia?eg)wnh
af tgostakd @ndéed brogristisy (X, Ver aal. Roqye Biherd|2007, 101, 676) In vitro,

Arter] oscl er. nb. Vasc. 2002, 22 554
Schybér! exgressipn %%Fiel sheya to %%%e Ppyiratq gapger oyl gﬁomwreﬂ

et @basidR (9CDEM al. Prostate 2006, 66, 1311); furthermore, MCP-1 expressed by
30  prostate cancer cells induced human bone marrow progenitors for bone resorption (Y.

Lu, et al., Cancer Res. 2007, 67, 3646).
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Bi ophys Res Commun. 2003, 310, 936). In m ce,

transfection of a dom nant negative inhibitor of
wO/Bes14381 t he skel etal nuscle (K Egashira, etP@l/US2007/074438

Circ. Res. 2002, 90, 10 1167) al so reduced inti nal

hyperplasia after arterial injury. Blockade of CCR2

using a neutralizing antibody reduced neointi nal

hy pmbﬁ]aS' Ruft ie%&u&és%w Jbgcrlbféd E}{e'ﬁ&%ﬁ?ﬁ thcapeutidofat@tdt,

et al. Grc. 0, 488). [0022] ‘vao reports

des@ﬁqg@@smwétm\l\é%ﬂ&@%%m@rﬂcu@n lvmmtlngrrattsmmt 4 hwm@a@;é\@CP-

?gghfévg%E&% &HJGCH%jvgglrr]l g\for ées}eﬁgsrlls (F] Clp?@bﬁe? Etwpérzoscler

| rimomb. RO Biol18®]1, Z017). Mice defidiettiio CCRtandli M€ Phlashewed

& e BB T S i e e i ot
Hu glit@smates) aftéd artedal 1@6fy6(MerdB| Rugde, ket v Mt @bler. 20R2nb. Bdsc. Biol.

ool £ B2hes Bensbeheran iy et GBags 10250 ki, & paiochen

mMoNREYAS ?z/eﬁ@%ﬂ@;h 20635 3P0, 3962 Nn bROAR RS0 R doﬂnﬁalﬂﬁnegatlve
20 devel opnent of neur opath|lc(]§a| n (Liu T, van Rooi
c

N, hikienof MCP-ban the slodaal ngacle (2 5gasitrnetiab it Ros 242, 90
1d i ﬁ62€§1§0%?uc@ 1&1%“1 fp%lépl'a[sﬁl el Bleri B1bA&de of CCR2 using

treatnent o mmat ory and neuropathi ¢ pain
hasa Imemhzﬂ@@mbbxbdedwc@mdnmmdtﬁ:ﬁzzp_lasm aer steiimge primates (C.

al t redr tory pain relative to
theﬁr cou?ér%ﬁr@ghngd niég} di ng reduced pain

beh[auzz.]r afwerepbiid daglitRnhasvefaapEdiénoiNCRC tritoWwitAfrdluced brain
sli htIy 233 reduced mnechani cal %Bl odyg2 a after

¥ WA htoal e 3 nf St g el TRhadi &7 #d gpn W- Bpigean, ct
1Nat . anoﬁm%; JMSé’o 12/'90%1 adiBfdn, S@ARhave hodddhdi bOM.CCR2™

CCR2-- mice did not display si %nl ficant nechani cal

aI | 64 P Pamigiiede. cs eli Stoke Zﬂ%’f v i35 wang MEP ewieq(P. M. Hughes, et
e t

i o PR B E R ef%r“é@??%%@?fgééﬁ%“ Aol g

adnmcrhesmaflapevrﬁlmo(l@JuIAbbadl e, J. A Lindi a and H Wang,

376 2 O d
el R R o5 ey kPR oo By SRSl S5
2%24“@“‘)5“?‘2“@““‘*’“% o0a! OLah e a1l braaaa 86
(0] er
@Q@W%@&l fﬂiﬁéwa?lt érpa%ﬁlﬁlﬂ folgfor 1P e trgptnppaL pf both

f al nfiBmbel SWinB&opdkk galh ih@beh desMihakedemifoyaRN g
et al., Grculation 2003, 108, 2134). [0025] O her

st utpwad Hisisl TpYDeUICH Edin BymEaiABE A s atixgP-theij WT counterparts,
ov eﬂh@ﬁi&’l T% Le ARl ggm b\éﬁawl&léﬁeldihéﬁﬁéﬁar%%ﬁﬁ u{‘&hoﬂf%m éhgﬂt%ﬂ

above. ese reports provide correlative 5 evidenc
2% h anedm@nmclaintcalgaélndﬁn%am utdploatauSeA i eqtlhe (Gpewndiesct al.

For PO TURERSSe 1 AR ED SAbCn DRy fERRS! haled e

overexpreSS|on of in rod nt car al 'ogra
sugdigsdyi dighificanohechbudical MOREyhiaiafket do@atip aéﬂvegﬁrrgsLﬁ{ewfse a small
tr anqgl éuﬁlg &CR2 antagonist reduced mechanical allodynia to ~80% of pre-injury
levels after oral administration (C. Abbadie, J. A. Lindia, and H. Wang, WO PCT
30 110376, 2004).
[0024] One study described the critical role of MCP-1 in ischemic

cardiomyopathy (N. G. Frangogiannis, et al., Circulation 2007, 115, 584). Another
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arteriosclerosis (Mary E. Russell, et al. Proc. Natl.

Acad. Sci. USA 1993, 90, 6086). The overexpression of
wOomesA1438s been noted in the | ung endot helial P€l/US2001/074438

patients 10 with idiopathic pulnonary fibrosis (Harry

N. Antoni ades, et al., Proc. Natl. Acad. Sci. USA

1992, 89, 5371). Simlarly, the overexpression of

stddyfh%cri%@@nle raa&ﬁlgndl{bfte;aﬁennﬁéw ﬂeJr{ QMmP @Jnoemgm%ﬁlhn of

psoriasis (M | euran, et al. . Der mat ol
199MCP113QS sshldaah@ aR, Cl@mlthz&% 184, 2384), J. | nvest.

I
ol 8383y ST e
( C. vaviest disagscatades ot mahtionAd ala)VQSTme rﬂpOI\bfeprevidb corR00ie

4, 353). Fi |y h
f/cpﬂdseﬂ%e th%ﬁ?%&&?@%%ﬂé Cemi@l %ee‘%s‘iﬁ‘l\ hﬁf?‘% SHtigs 10 GOR s dchBhseases
c e r RltRs rsiuﬂAlga ?asfdgﬁiodstﬂfe_d@l@d (ba?fb&ﬁreﬂﬁngbgf/lﬂg%% 1 1@53&51@18 ggﬁgfard
reao rzli n0- N0, 1
@alf F(:?Hggeéfé}%? rg% %M?«th lgﬁ#wr%\?mg@@ﬁls gﬁ%%a%p 2 pe

as Sé}féhaicféi‘os\m (Mury Bag@didesdl SP@E Neg@gtad BeiOns4 MS@J 6046).
patients (P. Sp(%nolo et al. AmJRespir Crit 0 Care

Ndehezxyelzxprmsm M1 hpsgmerypoted méhfblap@elﬁiO&)@hBéel&ﬁmf@atlentS
h
16 a\t&llt% ns O &ﬁﬁ@r f?]%gélé &?a%%q\l FhtShiddds, e{eﬁeﬁ%’é N%Iggéfbgad Sci.

sone str ranz, et al
85 U419, 89,153 has Sahisolybibe nverakprasim nid CPHaltas bewe nosd in the

S%Rfrom at1en% wi hg)r?(o:r?ﬁ{s%ﬁﬁ ﬂe Wandd ape 2F raetlola %ce%?% tlj} 228,

dlsease p ogressi nhor,
Me dand RO Gi11]itzkB Bt al6 2 L)ivestT Wesna&. 1993d107Q 1273 (ﬁ)ﬂl@&tlﬁd #mtings with

with the rece nding that the rese ce of a CCR-2
mut BFOT Rt it (o B oy reBuRar af eratic & 1 Acta

15lel pyad yensst 2004, &4, Ysi)n Ftnlaﬂy hUBRAt reﬁ&PhHs@BévQﬂthﬁt'\M@Pﬂ%
W Smith, et al Sci ence 1997, 277, 959). Al though

NVCPRVETe BEsser gt th biais jepdeqrebsesenal Huig ﬁ’él%aéleb‘ﬁ JitdH¥s!-ass¢ciated
g‘%de%nhb@&lfréﬁ%%émﬁ@b%%nw So/44¥@Y) act via binding to

have benefi ci al therapeutlc effects in
del @926ig t hadditiseaSeR3polymophegslias heanph@D® tierpssociated with

%%c%fa%&% gtqee? ﬁ}n o%ntsEbs t[o(%%%tg st(E. §pﬁgﬁlolg ep 8 19 Jq'gs tz E%

e recep chenoki
2IMCREZ¢ MGP2(B)3, aﬁdeMZP 4 (Luster, New Eng. J. Med.

1998 238, 436- 008/ 1 pCT/ US2007/ 074438
445@027% nck Shqyid ﬂ&ﬁ?e&?ﬁ‘é ggko? g?sche%1nﬁ’%€?t?g?f€s°cofrfai?88’r

her &k fona i3m0 Bf A8V MR- Doz, bi 1dp@199%, 518 1456R1tdhas also been
receptor, it may be that t hese conpounds of formul a

(1 )de&‘rr’é‘meﬁlt%théﬁlﬁf‘e‘éft(?%2 ahthgbhrateserier cam e grtslaserswioh
mpdlgaasé\ﬂ;ggrgssmﬂrﬁﬁuw Céhan atal ay QExp nﬁg& Eﬁﬁj 1 b}’ 6%R"I%1s

Accordi ngly, when reference i$ made herein
25 anﬁ@ms sonsofenbwidChe Tecent finding thag tlwepr@sm@r@d CtQRa2 muking

4R R RRABRAT A A ERTREAR, b M) oo
c hepsnpk]anal @dichael Wy Senit) @ al., Science 1997, 277, 959). Although MCP-1 has
not been implicated in these processes, it may be that MCP-1 antagonists that act via
binding to CCR-2 may have beneficial therapeutic effects in delaying the disease
30  progression to AIDS in HIV-infected patients.
[0028] It should be noted that CCR2 is also the receptor for the human

chemokines MCP-2, MCP-3, and MCP-4 (Luster, New Eng. J. Med. 1998, 338, 436-
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denonstrate a wide range of utilities in treating

inflammatory, allergic, autoi mune, netabolic, cancer
wa@pasor438ar di ovascul ar di seases. U. S. Patent PCT/US2007/074438

Application 10 Publicati on W2005021500 Al

(i ncorporated herein by reference and assigned to

present applicant) discloses conpounds that nodul ate

MCPs4ky) Mk tg@ n%@orﬁ’poﬂﬂ&% of MorBruth @CdebotivkY hitbid abeRrize I€P-1

r ef erence al so di scl oses various processes to fpre pare

t helyebiednpiodhiSCRrckerpiongt maY b Getdhess pomprwdso fhlamula () are
or oF SEFIeLie shiBEbAAMGE Ry RLor WP AN, hFTRIRN il are
newncdyrtprbbm@@Rvﬁ tArcomipigby aalierph:&rmac ol mq;gie(ha]tem to “antagomsm of

h eristics co (o}
FoddES b X pF «SPRAREH Qut OG0, PR chmotins
compmumﬂﬁnwahRLM®roved CCR 2 |nh|b|tory activity and

7oty s Yocoglnglereomoy s ooy hebiBhE a8 Epus <

t 0 denflstEANP ARG WioF trilARY m&&gﬁgiﬂﬂaﬁﬂﬁtomn&gedautmmmune
characteristics O in one or nore of the follow n

c at ‘Befabqlisscanges pndiprpefaei@sauia discaseso dé Pt fagat Application

1% ol }“{bb'hkétfo){ ’W@%(ﬁ@?lgbb M%nc@@&%g 'hbl‘ehybytrgfereﬁyesahﬁ' a@ﬁgled to
rel ease fornmulations); (b) dosage requirenents (e. g
| owerescdiompabest) alirdlosss compeundatﬂaymddléatﬂ MCP-1 M@PﬁaMthBr%and
‘gﬂ g@ggfzgar&lg%%a *é(:‘%&d ThE Pe“f&Qﬁce% sb %%8153&% Valtlﬁg.l 0%%%@5 B Prepare
di sthedeloutmpamyls inchijling aattdutep syihtses thariedsde thhimtroduction and
concgntratlon olfact%%E drugiat the receptor (i.e
pr ot" ﬁﬂu%VH@Fﬁﬁ‘)ygﬁ E8f°"Bi-stribution); (e) factors
13 hafoosgcr ersaictifedld tb @l hbw ¥orhpsun@d with Gddroebd Wl a@lab@ogical
interactions (cytochrome P450 enzyne i nhibition or

i ndthRartSHstics Gerppased wtpknems champlgng ngdylatais e Forggamplg, it is

Dr egS@4ble td-ldd n&%@&ﬁ@un@s Gith ﬁg;%rb%ﬂ C@Q Rmhibitory act1V1ty and
Phar macoki net . I's hereb

i ncwipbYitt feﬁCEB 2r‘@rsels @?h@reC)‘r prolep%cmlezl(rwpmm@ 815F%IT2A receptor).
PCTft H%?S%Qigélpa%fé‘]tg; %nd g(ﬁrﬁpofug&sf \8@?%{Vtglztg%egﬁsggngﬁﬁrotvQ(?characterlstlcs

potential tor adverse si
ﬂbhammacmhogwmﬁﬂw§@kﬂnngmﬂ%yﬂbeyond G protein coupl ed

r ecept or e nt | a
%)y mf'lce& Bel%e q,l e, solu%eht ermeﬁbﬂrﬁré Iamenab1l1ty to

reacti vi énétration,
sel@@@hﬁdt&@meﬁﬁmmmnm@ﬁpe0|aIIy deS|rabIe to find

conmpoun havi ng a desirabl e conbinati on of the .
af or emegg) oné&sagﬁ%‘fﬂ}?ﬁe&’%ﬂn{?& éaf oW dosgets aPest e da'f%b%@%tlﬁ)?

It is aleo degtdrawhieh tétrdabeblasd cdnBendbOM Stak-Aewownd/ or
nproved processes to repare such conpounds. These

25pr o@@gag@gzstwa&l chelearpiice B¢/ e Yohure ofgisHRGON) i i t at i on,

by a) f3ag)j! e rRAaPHhAhQBast el BRQRIatRA R BctRE AFIGE HRReceptor
such as pilot plant or manufacturing

(i.e. protein binding, volume of distribution);
(e) factors that decrease the liability for clinical drug-drug interactions
(cytochrome P450 enzyme inhibition or induction, such as CYP 2D6 inhibition, see

30  G.K. Dresser, J.D. Spence, D.G. Bailey, Clin. Pharmacokinet. 2000, 38, 41-57, which

is hereby incorporated by reference);
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scal es; b) process steps and/or techni ques enabling

i nprovenents in the purity 10 (including chira
w@eosHydes1 st abi l ity and/ or ease of handling of PCT/US2007/074438

i nternedi ates and/or final conmpounds; and/or c) fewer

process steps. SUMVARY OF THE | NVENTI ON [ 0032] The

present invention provides a novel antagonist or

partial (H19 QO by c@@l‘é@é&@ﬁk‘ en@hl YRNArsE GEEPERES (c.g.

activity: N ((1R 2S, 5R)-

(i smmq@ylogmltsnw}varmmmndﬁ pOS)n-gaupled r@eplars( paterttial ewinal

et hyl

1 i RLIE R B ngtcd NS pinsfration inshamnelsglctie) i

phamnaméukkmabwyoauéapmamhéﬂmamgadesmbhabemmmﬁ@rwummg,

ghe%q_m>tmna%q%’ apqg}e%nq&gblnatlon of desirable

phar 8?og| grerg §%i SERS SRS Crystalline fornms of

t he[ops@sent i ansoe;remrabn: iafe aad ts proXemedahd/otimproved processes to
Pharnaceut cal co ﬁ@{tions contahn|Q$ t he

met PERFSC %‘F aSPPY™ CEATRCASS Hgent adfFe“tZFFE “i‘n&%‘ﬁthﬁ%ﬁ{lon
of iy lrmeadpkaion k@l@%@ﬁsﬁ:ele@kdcﬁ&%nc sucAY{ PildPREor manufacturing
nmet abol i ¢, cancer and/or cardiovascul ar di seases is
al s62laH DOBOERss FoRs AE/of Kckniayey b impraygEnchisds BRpurity

1@ Sﬁc@lﬁiﬁ{gech%}éﬁnﬁf) OsYa{bﬂﬁf arftl/ G eg&%?%aﬁc@ﬁlg BF fR&hLd8es and/or
conpounds of i ncl udi ng
N- (fReae)mR)s; @W(P@@prt%%@@ﬂﬂpﬂ ) ani no) - 2- ((S) - 2- oxo-
3-(6 25
(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-1-yl)
cycl ohexyl ) acet am SEMMARY OF HHE BNVENMITIONY R10 O R8

E? 2008/.014381 PCT/ US2007/ 074438 HET
[P A ReThoggescRgnveRYeN PrgRides ROVEAnReeus B RH Rk i n.

1sconag@u1@¢eﬁmtgbﬁtst oa?n\@cp l1|$&:Epltbr adiil ey nedi RRSSRYS- t he
process are al so ded herein. [0033] The present

d| s%ﬁoa@avlémgihgléﬁnﬁwﬂ @%&210&%319@ étﬂéflorsple ypgwgzaiy-4-5
( ' Sﬁ%ﬁi@)ﬁy{rmlﬁ'w))l)%ﬁal&ﬁ‘)(ylé’ac@t@@de 51 hadndcButlchily dcHRERMalt,

t hyl ) qui hazol i n-"4-

yI ateivats) g ypradong. therpofl hwlyl& yicinskieoeied cambinatiingd desrablg
ph aﬁlﬁﬁ%’c‘dfo ﬁ&?l Jtha@t%ﬁﬁgE. 2@@8&% form$ 8# t‘ﬁé‘blee Qi RERh ‘ége also

for acture o I canent or-t etrea ment
2f mbwﬂuhﬂﬂnﬂmmmndabma$e$ﬁmmkbmn@ugtmaumﬁmmhmmémm(ﬁumng
et t%c? (s)a{nllecds aggnrt]s: F0¥ th% rt]r%ét%rentco 1r%a(r)n\fnaa ocry d%gases aﬁerglc eautmmmune
metabolic, cancer and/or cardiovascular diseases is also an objective of this invention.
The present disclosure also provides a process for preparing compounds of Formula
(I), including N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-0x0-3-(6-

25  (trifluoromethyl)quinazolin-4-ylamino)pyrrolidin- 1-yl)cyclohexyl)acetamide:
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10 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0034] Figure 1
di scl oses the experinental and sinul ated powder

W@ 2108014381 of f or PCT/US2007/074438
N-( (1R 2S, 5R)-5- (i sopropyl (nmet hyl)am no)-2-((S)-2-oxo-
3-(6-

(trifluoromethyl)qui nazol i n-4-ylam no) pyrrolidin-1-yl)
cycl ohexyl ) acet am de, benzenesul fonic acid salt
Form N-1. 15 [0035] Fe 2 di scl oses the

expehdrei@ R R°, RhR'S bl edrqwdelsenbnbltdrean nEorofoullds that are

((1 sel%?in? 1)ned'§iatgs tQtE ngesg areas 20V1 ggrez ((S) - 2-oxo- 3-

( t riob33jor onmmwehmﬂscmalelalse pﬂovydeameml@é &SNJ((ORI 2@! SR-)-B- yl)
cycl ohexyl ) acet a ree base rmN-2,

Fi g(tﬁoémBylé‘i“%tE}’léﬁél%o)tziﬁ@S)e%ﬁé‘? ?ﬁ%ﬁflgporaﬁlathgbmta&?l@a“-

ﬁom%lnggﬂgrgﬁtﬂlﬁ lgfl)c%lo}?egyl)acetamlde ora pharmaceutlcally acceptable salt,

- (i soprop ) am no) - 2- ((S) - 2- oxo- 3-

( 6 solvate or prodrug, for the manufacture 0 a medlcament for the treatment of

(tr I

Cycl}nﬁ%]ﬂg%tl‘aglg %Et)i%e%ﬁcagl &?cf%r%ettél%% a{%eﬁgh@b?n&ﬁé%éeﬁ’ bhdlbMarnidVadcutar
( modigsagshanol ate). [0037] Figure 4 discloses the
experinmental and sinul ated powder patterns of N
((1R, 2S,5R) - 5- (i sopropyl (nmet hyl )am no) - 2- ((S) - 2- oxo- 3-

1 6- 25 BRIEF DESCRIPTION OF THE DRAWINGS

g;gﬁ“@#‘ﬁg ;ﬁ?leg{}rgt aﬂ)lﬁ%rpées t legr-gﬁp lgg}l M erflrp%lwldgrl pratterng 02 for
(t et @Ry, )8y (1sdp%§§ﬂnet’ﬁ5/]gaiﬁlﬁo)52 dselorssgot he

experimental and sinul ated 5) wder patterns

( ( 1Riuramythyquinggdinghylpnine mypy%tmlwd)cyqowsb)acztam di-

( 6-penzenesulfonic acid salt Form N-1

(trifluoromethyl)qui nazol i n-4-yl ami no) pyrrolidin-1-yl)
1y cl08dfdxy| higereakkicthess the eperidontidagé SIEmiatadmowder patterns of N-

PC#%%%S%?S%&%%@%&]&&% 3‘9( 2%8 oses t he

ex p(exﬁﬂlumcnnahylmnmamlmm ﬁamdlomwdmtm{l@tl}cgtlﬂ]ﬁex@f)ac&amde, free
1base ksd)rnﬁzl - (i sopropyl (met hyl ) am no) - 2- (( S) - 2- oxo- 3-

( t r poﬁi«q or ongﬁﬂaysl d)é&tﬂséb&ﬁ@éﬁp@nﬁema@mi Ehﬁv)ulh%dfpbkvdéﬂ pattdmy by N-
| o exg}&} acet base

20( no(;ﬁbR & 6%@%9%@@@89%%% ((S3- 2r<m9zﬁoq F. gure 7

di s 1%%&&&@%?&9%11‘11rﬂaﬂalﬁlnoﬁﬂﬂoﬁdllﬁli|}@}c?aomy}ﬁa@etamlde free
patterns of

((1@59@@1@1511191’105%?@#9@( met hyl ) ami no) - 2- ((S) - 2- oxo- 3-

( tr HOP Tlor ongts 4 IS& bous%saﬂ%%?xupﬁmﬁem?l and %lgﬁubaﬁlrpol (gt pattgms PSN'
cycl(ohaxyR)- a«ﬁmmmﬂmeﬂfyi)emmbaf(@ﬁ]emmm 3
acet e .so] vat
24 RS e R b A S R SR R B
N- 94X Form H4-1 (tetrahydrate).

1R 2 r hyl ) am_ n 2- - 3-
E é [0038? ° lglgure(iI 1scPosgsFt e exggrtlmentc)ﬂ%nd s1o ulated(p(o\\'c)v')der patterns gf N-

(t rq(ﬁt DOBR llayﬂrt@wn{é@g,@hﬂnmoﬁzxtmm)mt rolidin-1-yl)
cyc ohexyl acetamd
(trlﬂuoromethyl)qumazo11n 4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free

30  Dbase Form A-1 (mono-acetone solvate).
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besylate salt Form N-1. [0042] Figure 9 discloses the
t hernogravi netric analysis of N((1R, 2S, 5R)-5-

w@ e@8p1opy| (et hyl ) am no) - 2- ((S) - 2- oxo- 3- ( 6- (tPCT/USIODON4438
et hyl ) qui nazol i n-4- 15
yl am no) pyrrolidin-|-yl)cycl ohexyl)acet am de,
di -besylate salt Form N-1. [0043] Figure 10 discl oses
t he[Rdi',Sféf erﬁ@ﬁﬂe 3| dls%foﬁl&r’[h@&p@ﬁlln&{tél%a EMlum' @6§Jd Z&Eteﬂ}k of N-

g - (i sopropy g ) am no) 0XO-
( 6 ((lR 28,5R)-5- (1sopr0pyl(methyl)am1n0) ((S)-2-oxo0- 3 (6

R Ao O AATRORALLG

Fi glms@Fd_rml RCddhosedichheondiiempegrvawi netri ¢ anal ysi s of

3 Sl > PR isclones s weipeyaland gl popdEr REES ST
et h(ylﬁ QSI,BR}iz@:sd)pgolﬂd(lmethyl)ammlo) t21 ((S)-2-o0x0- 3t (6- ; f

r I dl Nn Cl Ohe ace m de ree
bas@g r%/qt]hﬁ)ﬂm sonshy ?‘Pé’&?@”ﬁ?g‘?{l}au Sdjcyelalexy H%}etamlde free

Nb'l&ﬁsé’F@mﬁQNQat 01a§&$tﬁ@1ﬂJ@0Wat ((1R 2S,5R) - 5-

(iso ropyl yl ) am no) - (S)-2-0x0-3-(6-(trifluorom
et h B g@e,&@s&losgﬁhe dlfferentlal scanning calorimetry analysis of the N-

m de, free
l%a?g w%%?%ﬁﬁ&iéﬁ I%’0466%lJ %l)lg%%ro gbi?j&l} %%IG% es an X-ray
cr y@tifdorangthyd lqumezadin-4- y;laml-nbmy;nbh((lnﬂ ﬁRde)exgl-)acetamlde di-

ac 1.d0o- 3- (benzyl oxycar bonyl am no) - 2- oxopyrro
li g'%egﬁfug%%}%éénc%&hexyl carbamate. [0047] Figure 14.

48-[0042] TGi 1@% |9tdm@loﬁ¢ssherrﬂidmiograv1ﬂmal§d51sWN&(IEX&E@} &

f / fil
ST T T TR
1300 A0AB6 PLASRHin PGTI SRRy R A HER, dlL&@ﬁﬁb sdtl Iﬁarml\'il
48-hour TG peritonitis nodel in hCCR2 KI m ce: npl e

1 OARbi tlflgwfedf) divplatre yheeliffereptiph trapeing ?ﬁl?mmc?t@/tqnelﬁSlﬁ At d-
pegd@@@%ﬂ&zﬁ\ééﬂrbfpﬂ(ﬁﬁ@@)ﬁlﬂﬁ%}'§ [(&)2-00049] FIG  16.

nical score of Example 1
t r et onemethy | QENAFALIBE - M@NWWW{I@OEWIOWE Jaseagedst free

i nv pvides a novel antagonist or partial
ago]%lrs]éét':;3 Brgonl st of MCP-1 receptor activity:
20\- ([004R4] 2S, BR)re 34 discloses the thermogravimetric analysis of N-((1R,2S,5R)-5-

(1 ~BREoRL LT ML 1) 2:0 4R Rn0a8mdnl Bab L 4or om
yl aﬁhrﬁﬂb}b}(’ﬂb@dlh—dLyﬁ)ciclyﬂe)iﬁly&bt@ﬂlﬁiéyfré@ﬁeé &ping®,2.0r a
phar maceut i cal acceptabl e salt, . solvate ar (Zr odr ﬁgS

t helf&&y, h%‘%ilrﬁdg ancloredisedpistrcpindrateimer Nae k- 256
pha(ﬁ%@fb@mgetﬁﬁbanﬁmrza@syeﬁ lo§$ B% (tri@0 ¥ Stk )i\ Bnd6AB. Of
present i nvention are al so
25 ylammo)pyrrohdln 1 yl)cyclohexyl)acetamlde free base, Form N-2.
[0046] Figure 13 discloses an X-ray crystal structure of terz-butyl (1R,3R,45)-3-
acetamido-4-((S)-3-(benzyloxycarbonylamino)-2-oxopyrrolidin-1-
yl)cyclohexylcarbamate.
[0047] Figure 14. 48-hour TG peritonitis model in hCCR2 KI mice: Example 1
30  inhibition of monocyte/macrophage infiltration into peritoneal cavity (differential cell

count).
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provi ded. Pharmaceuti cal conpositions containing the
sane and net hods of using the sanme as agents for the
wo e@avnsst of inflammatory di seases, all ergic, PCT/US2007/074438

aut oi mune, 15 netabolic, cancer and/or cardiovascul ar

di seases is also an objective of this invention. The

present disclosure also provides a process for

p r ejpadg|Ng LCRMRe UMﬁo&fTG’:&'}ﬁHﬁhtﬁ mdded in HCORLUEH Hife: Example 1
(1R '2S,5R) - 5- (i sopropyl (net hyl)am no)-2-((S)-2-oxo-

3 (ighibition of monocyte/macrophage infiltration into peritoneal cavity (FACS

(trid h onet hyl ) qui nazol i n-4-yl am no) pyrrolidin-1-yl)
cyc eggl)acetanide: RL NHET coH NY RIO O ~N,

RS [@9491 HHG.2Q BAEieh@CRAKI R3se: BhicaRk0re didtample 1agatment
fescribed herei n. Conpounds that are wuseful

nt er nedi at es of the ovi ded herein.
ot er medi DRISEED BESCRIPACY

R, 2[8040p) - 5TKd ;ﬁ@féﬁtqwein(laieplbylhémm@l) anZrghiS) or ar@i¥0- 3- ( 6-
(trlfluoronethyl§4U|nazol|n -yl an1no)§érrolld|n 1-yl)
cy cEORELAtaeapistof 1 recgpfasgsdrtadi-(1ReroRetr at es a

desalsroﬁmpﬁ(lﬁaﬁmmhé)@ éy 2 e!a@m@%m&bﬁl@!hy%mazohn 4-

characteristics inclu a su;Pr|S|ng y  hi gh degree
1pf ﬂ@ralnomyaabfamlamcml@lysxylﬁaceta VD) QDR8N Bally acceptable salt,

PCT{oH2 QOQéfo%Zuggéreog QAL MR %&E éMetd'EoﬁlP‘Eht%tdf Es?ranéat
it 1's highly cadlous As excel I'ent ety
cri mlenhéaolog@@m]ara&nmms n@d&@@o femebf BERRsane owpitensye also

h d t ent bl ,
V0200802 S0 A B Ehet R PR b WS R e vine
No. thd sabdas Agohts fobthic Sisatadndinfimaldy dROAE, akggic ghedmindne,

resent Applican t de strate n adequat e gr ee
ﬁf A SR Pﬁ‘&%{tﬁa{ ?‘S?SC(“EO Q}SF?{SFSC%F Sp AR PYFCUyP OB‘?‘EIIHV"“HUOH-
bi oppeairbsah dldcloléﬁre aRb 9rd'\1’Qfes a §M)E§s|s %r%ﬂaﬂnﬁéd‘rﬂﬁé@ﬁds@ﬂ? ormula
as neasured their I ndi n a neasure

of (Ibfrxclugal@ﬁ ((15;%8/5&) 5t<ﬁé9r0pﬂ&etgaﬂbfl@w)1 TP &ft-a
fOV(témfo%rb{etﬁﬁ 'uﬂl%cﬁﬁtéﬁgalg}ﬁobﬁﬁoﬁaﬁrirﬁjc%/c@l?éx?ﬁ&c'e‘}éhﬁdé as

nmeasur ed by + 1 on channel
[0053] In contrast, as illus®rayei\by the data

presented herein in the sectidn led "Conparative
Phar macol ogi cal Characteri/sthcs","infra, the
relatively polar nolecul e~o
= H
\\\N\n/ R10
Y
AL
Rg Ry

20  wherein R', R®, R?, R', and @ are as described herein. Compounds that are
useful intermediates of the process are also provided herein.
[0051] N-((1R,28,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-ox0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide,
unexpectedly demonstrates a desirable combination of pharmacological

25  characteristics including a surprisingly high degree of oral bioavailability in
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N-((1R 2S, 5R) - 5- (i sopropyl (nmet hyl)am no)-2-((S)-2-oxo-
3-(6-

W@ 2008014381 onet hyl ) qui nazol i n-4-yl am no) pyr r ol | PCTUE2097/)74438
cycl ohexyl ) acet anmi de denonstrates a surprisingly high
degree of nenbrane perneability, and yet maintains 15
potent CCR2 binding ability along with excellent ion

chanplinasish f&th mallaaﬁons[tﬁ)a@ 24 hlémg%ﬁ%aewandwseexeafeﬁfsmety

i nvention provides a new chenoki ne nodul ator havi ng
i npEéYed phar macol ogi cal characteristics that is

lelp ?%Zﬁ S tﬁn%& 1&{&%{1&{&5 OFCCEE ?&:%Igtglgb éurc]fl Ll /a‘i)gc)/osed in patent

| mrune, C, cancer an
carIdehwals'n W@R200501 1§9@$é$ub1$©eﬂmmﬁlﬂvswﬁ CaB&HINJ. 17,163,937,

i{l % S%g) %§I rre% 2()t09 eassd1gr§e £ Sr%geent Apphcant? ﬁla’? &jemonstrate an adequate

(i rs]wgfe@ Ry h](eﬂibtahy bérﬁmmm);(ﬁcﬁt(o&) faZo00frad bldav4ilability) LaE o
et UI na

yl s Hﬁ?lﬂ‘r‘s a3 mgsyEd by BiarR2aedingtilty (pgasure of
ph aéﬂ'f@dé?}l tnhd?@l thy IQ&%BF@QQ‘[@ cRbil for sabh @k @Rfcated By [HARBInel

Anot her ~enbodi ment is a stalline form of
N- (S{emv{,}g agpq)eafglred by hERG an Na+ ion channel studies.

ld ' S[@9§Zﬁ pyI fn%ht%é{ )aé"mugt@tedzby(tﬁegaatgplgg%ﬂfeﬁ'h@l@m(15 il el ed

C]UI nazol i n-4-
yI arfiomwppyiv e Bharapgpldgiopl ?W@dt@he /| ipfecharelagiesly ppleemolecule,

basﬁ@'{%ééié)‘é‘&&ggpyl&n% L R-o! (&)% 0Y39{6a| line form
(i Sepiapyhd g qaink)cin Aphmofly SpHanaxd)cFel (Boxf Dacefahnitter om

y 't 2‘?{%"@? %e%f*‘%lf‘fp&s‘ﬁg‘lyﬂﬁ‘%dﬁ‘@? ShegyPy AT R RATeHLY: 3 ggt maintains

1pasgytent CERC YRR dbilitealbd With 6:RPEt Sdnrbgaﬁdéaselécﬁwﬁor m
-18 WD 2008/ 014381 PCT/ US2007/.074438 [0058] Anot her

emb@854e nt Apcordingly. NpOPTESSPHNEHRE PR BiOBIdE R REVGhemekine modulator

h aVl‘lanl)g 1fﬂ[3f'0§/ed ﬁ}ﬁ‘akﬁlao@ﬁ)rgﬁgpéh@fa&eﬁé-&§ Hﬁf‘fs 'e%gelcﬁéd ?(glb@t!lseﬁl@m
th | owi ng: di mensi ons: a=

18, t1®93g m)ﬂammaterﬂ 2llezg123f(ua91mrram9@ne|tabﬂhqz @glcsra@(d@ cardtegeﬁcular
10 @geg?% group P21 Mol ecules/unit cell 2 wherein said
crys Is at a tenperature of about +22C (RT).

20 EMBODIMENTS

[0055] In one embodiment, the disclosure is directed to N-((1R,2S,5R)-5-
(isopropyl(methyl)amino)-2-((S)-2-oxo0-3-(6-(trifluoromethyl)quinazolin-4-
ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, and pharmaceutically acceptable salts,
thereof.

25 [0056] Another embodiment is a crystalline form of N-((1R,2S,5R)-5-
(isopropyl(methyl)amino)-2-((S)-2-oxo0-3-(6-(trifluoromethyl)quinazolin-4-
ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free base.

[0057] Another embodiment is a crystalline form of N-((1R,2S,5R)-5-
(isopropyl(methyl)amino)-2-((S)-2-oxo0-3-(6-(trifluoromethyl)quinazolin-4-
30  ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free base, the crystalline form

comprising the N-2 Form.

- 18 -



[ 0059] Anot her enbodinent is the N2 Form

characterized by (or having) a powder Xx-ray
waledoBoaE8i on pattern conprising three or nore PET/BS2007/074438

val ues (CuKa 15 k =1.541A) selected from?7.2, 8.7,

9.7, 12.5, 12.8, 13.3, 16.0, 16.6, 18.2, and 18.8, at

a tenperature of about 22C. [0060] Anot her enbodi nent

i s fobs8)N\- 2AKQhIPEMBEARAES i RE2 Y HarddRYi-Oy @Phaving) unit

powder x-ray diffraction pattern further conprising

f outellppramstess sbstanialiy pqraktotimuiclowiag=1. 541A) sel ect ed

fromth r sisting of 7.2, 8.7, 9.7, 12.5,

12. 8, 1:?3%&%%58)%20 16.6, 18.2, and 18.8, at a

t enper at ure eof ld82T(322C. [ 0061] Anot her enbodi nent is

he N-2 Formcharacterized by (or having) a
racti onal Qﬂ’aﬁ?’ég@@r di nates substantially as |isted
in Table 7. pe0@Zp2#Awpt her enbodiment is the N-2 Form
characterized by (or having) a power x ray
diffraction fattern substantially according to Figure
2. 25 [0063] pAnwishesognbodi nent is a crystalline form
of N-((1R 2S,5R)-5-
(i sopropyl (nBtHYl ) am no) - 2- ((S) - 2- oxo0-3-(6-(trifluorom
thyl) qu [N-
ldjl am no)LngJ)Er&fgnggi ﬁz-ll-yl ) cycl ohexyl ) acet am de,
di - benzeévidsuildsomiteeladi d salt, conprising Form N-1,

charact.eri.zed by. the unit, celd r rs found in
Tanr B el S is iR nepBR" BT L9 501
sel @osgd fAnstherabibedik@nt if thaN- 0o clakwttrieed B0 or having) a
coordi nates substantially as listed in Table 2, and/or
a pRneisr xyayrdiffraghiqinader compriying fEse qr BrssttaR ey (Fuko
jfccpnding G873 8 7 3% VO52008/1934384. 166,182, and 18.
Perit Ugjzoo#‘% 3 fot)8621313997Anot5 h%?gs’e?r%b Faag 182, and 18.8, ata
cr ysmaérhfuresoffaboun2@fC.N- ( (1R, 2S, 5R) - 5- _
(i PRyt ATt e £ G Bkods SRS ( GHb gy o
Y| aggvwiie) R4y defrtalkidhphriyrn rétfel efiepriinsae@tor Motteor 2BNaRIes (CuKa
base, conprising FormE-1 (nono-ethanol ate),
chakalci4dA) saebtdgyfranhthe griup corslistinp af At P, 10bnad-8, 3.3, 16.0,
Tab w3 ar 5 or _nore 20 val (CuKa k =1.541A)
2Osel L@?’éé‘zf ar@r%@a%ﬁ aeteTBejrat rreaog Podlﬁg%%at om ¢ coordinates
su b[sot)ag_t :: ?Ah@th@s‘enibb&hﬁdt ik theTa% FSrn’ﬁcha&lfdld%i@efd ® (pgmﬂr_ 2)a
x-ray diffraction pattern substantia according to
Fi gifitesiongl apopppen rdapasesrabst porhistetl 17 §abde &r ystal | i ne
forigoed] N- Afdhbr2@bodtiierris the N-2 Form characterized by (or having) a
(i sopropyl (nmet hyl)am no)-2-((S)-2-0x0-3-(6-(Ctrifluorom
et hgAWeq Yy iraysdititaciyanypattgrn substantially according to Figure 2.
| aggpe) Py )-‘l(y i Y
2%, B00G) PSS Chillodimtho/ € 6 QURSY b ARENAN 195 s
c haisptopylimetly Iymind)e2-((5)-2-ore B(6-taiflaore methgl)quonazdlin-f-
Tabl.e 1:.3 of..4 . or re 20 val ye CuKka =1.541
corui Ryl e TRy Pt R R T R A o
S ubsihgphiting [Fbm Bsl, khaiddizehbyltblugit Sgll gaRdicddrs SoupdwdEible 1; 3 or
x-ray diffraction . .
4 or more 20 values (CuKo 2=1.541A) selected from Table 10; fractional atomic
30  coordinates substantially as listed in Table 2, and/or a powder x-ray diffraction

pattern substantially according to Figure 1.
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pattern substantially according to Figure 4. 15 [0066]

Anot her enbodinent is a crystalline formpatterns of
WOR{(EAR3LS, 5R) - 5- PCT/US2007/074438

(i sopropyl (net hyl )am no)-2-((S)-2-0x0-3-(6-(trifluorom

et hyl') qui nazol i n- 4-

yl am no) pyrrolidin-1-yl)cycl ohexyl)acetam de, free

basgge4] OWDAhéhJ}Qm%Q&rHﬂeﬁ ida cr(ygranﬁe ARl rke((ﬁ@bg 9&%
characterized by the unit cell parameters found in

Tabﬂl@plppylgmetbrl)mlm) 6P e2-2R0 %@ﬁéﬂuqr@mmym&qazgwﬂc)
Sel Fr8f‘a1 qtvl)% %Tefcgl'}ﬁ&ta c{éa%re %ag ﬁ]%lrg Form 1

coor s su st an ste
a p(mmieretlwnwlay) dlnafricrteauzed bjnthe pait t@kmrmdnsgss fontd al Tagole 1; 3 or 4

Sa ?S(grtrng(%rfp ?%%ﬁ?%kﬁ}lulgg k%l é% Sﬁ C rorgrelrablee%ogacrtrlgrqgl a omlca

c
(i SeordRYds (OB 2d¥I1RIRY 1RT4HES), %R OXOp e deB iy difitauesom
et hyl ) qui nazol i n-4- )

y| alftRE)spYagRibbicsortingty Eigdechexy| ) acet ani de, free

basgoe4]0 npAh(ﬁhJ}Qm%QﬁlmeQQs 4 cr%étaﬂlﬁp RPmE ‘N‘d( 0g 9gBRNane
sol vate), characterized by the unit cell paraneters

f omrﬁ@pronyl(m@tbrléanmm)Q @B)-Zroxn-31toftaflpgromathybenifazalicad -k

Toont B aah Tt et el aRadlc, nll 8¢ Lafad RBh a1 1
a p(mwéi_hydrxte)' al;arac&theréd acthe onit palt faemetgufoahdmt Tadle Iy 3 or 4 or
accor di

to re odi ment i
cr y@?rgl2ﬁ %ﬁlgesr u 1%4 % ?efgdgn Jéa% & nJ? actlonal atonlng
(i S&I@fd?ﬁhyés(sﬁ&&dﬂﬁhlkadmﬁ@h T4 ) aﬁd/@x@pé’wdeﬁxlrexyrdlfffaumrpm

et hyl ) qui nazolin
y| altftRE)sghstangpibyicsordingty Eiggicshexyl ) acet ani de, free

1@33@0@@”13%%@& eﬁl"BBM@’a cr()/g[igﬂge ?&ﬁtp‘aﬂééﬁ S€((1R,2S,5R)-5-

sol vat e) characteri zed y the unit cel paramst ers
f oLmﬂ@pronyfﬁatthrel)almrm)\/w(SBZ}SX@M@-MHP@?MUSQD@W@@M%

1 eGP, BB Bl S Pt

s ub@toantacabieysobvgted, icbdraderizad Bathleans pelhpuﬂdmerter& fquowileTable 1; 3

Fi gt ot S0 ARGk Er - shior Rard T T4 E ey omic

20 or dBoRfinahs (s(FRind PR d P Table 6, and/or a powder x-ray diffraction
(1 sopropyl (net hyl )am no) - 2- ((S) -0x0-3-(6-(trifluorom
et hgpptyrar@pmphlmacgordmg to Figure 5.

yl a[r(‘;b@g) D%ﬁ&hér@hﬂ%o&n%% ‘c‘rlyg’t?ﬁiﬁé’ r&rﬁ%?ﬁ@(gl f{f g€

base nprising Form T nono- ur an
sol (\mp@pyl(mbthyléﬂrmm)r&@) byxct hé6{mﬂuorcmlelhyb<anmlureﬁs

f OU)E%T Rf)pgpe- ? J ail)rc}/colﬁl]{mf_g% ceta r g?agea S I'ISg %u&o%?mlb(: 1

25t o(mnoﬁnommrodomahm ssluinsy, alnatrac&irizyd l@sthb usit es:dl paran%&bst found in

ol L 0R. 1 oE BT TG B SRS ha o7 B SPTad el LBl o

C ar frdc@bnaBdnic @&mqu&ftanhmry z@iﬁ%ﬁhr@@a‘t{l@@ ) 0l oPANRSARE x-ray
enmbodi ment is a method for modul ati on of chenoki ne or

chedibfidctien paieptibtandelly ascerdingdorBigusitg admi ni st eri ng
to @Omt I eRhothd} eﬁl%géﬂmteh]tqg gglfystalline form of N-((1R,2S,5R)-5-

30  (isopropyl(methyl)amino)-2-((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-

—

ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free base comprising Form AN-3

(mono-acetonitrile solvate), characterized by the unit cell parameters found in Table
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therapeutically effective anmount of a conpound of the
Exanpl es 15 [0072] Another enbodinent is a nmethod for
wore@shason of CCR-2 receptor activity conpriBCHUS2007/074438
adm nistering to a patient in need thereof a
therapeutically effective anount of a conpound of the
Exanpl es. [0073] Anot her enbodi nent is a nethod for

de}J 38 14QR e MR1ued (cPs2:. 541'X§Pe1§ct YPEb1410:8RLtional

MCP-'5 activity that I's nediated e CCR2 receptor
20 @mmp@ﬁn@teamnanmllems hged 0] Télbba& pigher ai powdetedray

t he f.a thera ti.c jve - anbunt of a
co &ﬁoacgono?aq Wsﬁ@anﬂa ya ?}%}:lg}i\not her enbodi ment is
a n[lﬁﬂﬁﬂ)d fﬂnotlmeuibacﬂmamt iof cﬂYEiEHﬂle aeiniof N 1R, 29 5RY-bSi ng

dm.ni sterin t hereof a )
£ hitenr feafylr B U Roxd R e OB et ¢ ne
EXaﬂmhm)py%hdlﬁl@chymmarceteﬂmdfrmhe ¢0$n1ﬂlsﬁ1i§‘Fbﬁﬁl THoO-1
treatln% di sorders, sing adm nistering

pat (Moe- ?twh}ﬁ@@@‘r%nr?éeré@? harﬁ%er%émlﬁeeav el w%e%rﬁ @é‘nd in

aﬂvmﬁe Pf @4 o AEROIINGRE Eélﬁ@a };vxla%%gﬁele&@d foflirs @5 @eraﬁcvor

bei ng s€él ected from anot her enbodi s a net
t r efadcitingpl diosar daercbnatescsmpﬂtangaldbgasadwdm §¢bé¢ ¢ ng to a

ati in ne eof her effect i.ve
QoI o "ARSECohBRGTRE i RehEShaBuL bR tiof GERHuFE
30 ﬁﬂﬁ'rrﬂ@e&elalﬂaﬁﬁceebtﬁtrlemrderabehesmp@iﬁeefmy Exﬁrﬁplasbol ic

syn troke, uro at hi sch

car@frgﬁ; pg’[“ﬁk%er eB‘é’B raehisd “ﬁﬁcﬁﬁg ré’?Péju“ %"%‘8?‘8183‘? e,

ost @eabkihe f&é[ﬁer acBIBMWOnHAkink 8¥BhisteFidL & Wﬁ%ﬁtqh @€ed thereof a
di sease, ohn' s di sease, congestive heart failure,

- 21thwezlee@émif4%@ apoTt9Ee 0omPOTd 288 Exempletmune
14 SR#PES: Xulo\(hér%fn%g(ﬁlhlgﬂt g li'thh%ﬁ%&%(@l‘ﬁﬁﬁOlggfo@@ﬁbE}eﬁeg

psoriasis, idiopathic pulnonar rosis, trans
art @tlwkbssmnmr@mggdmplhsy%mgm b yatleorlnmheh&l@raw ayth¢rmMU@dily

br a'ffecﬁve tof”a CO f¥hebr? ?I sease, alveolitis,
col us osus, nephrotoxic

s erarep hAndstha em@bdm‘Enﬂ,lk ) meﬂ]bd IfdrlnSqduhﬂbﬂmﬁ:i\/[Cm.lL M@H-2

r.osi rosi.s, vascu A rabl e

o 2B S B G SRy Runst S &y vt traRR s

20n€0doRiprivTL alhietdRing 8 @patidhich isddsh@tarfatthdig@uiidal lr@ffective
hyperpl asia, arterio-venous shunt intinal

hy pERpINef acomppypftheivepIPieat at i on, chronic al | ogr af t
nepfo afat hXnotB BNt is b HRESH f(ﬁ‘%dh%ﬁo@gﬁ'Q@P r{%hv&}ﬁ

a nethod for treating disorders, conprising
adndomipsiviag pginisteriag pag pasignt ip neerﬁiéb@equéh@meuecally effective

the{n@(fh {J&J V@Hpémﬁ”f%etdégﬁlﬁegoum of a conpound of the

n sai orders being selected from
24i allOGTFdS Am(bbfslemjopdlﬁenﬂmh medlloéélasteatlr@lmrarm somprising

ar G B arRney R IR T wer ERR Bt s mpsmtere
br adompoti@lidrahe ]E)Ehﬁﬂp@dmtcﬂﬁ%rw\wmg selected from another embodiment is
a method for treating disorders, comprising administering to a patient in need thereof
a therapeutically effective amount of a compound of the Examples, said disorders
30  being selected from diabetes, obesity, metabolic syndrome, stroke, neuropathic pain,
ischemic cardiomyopathy, psoriasis, hypertension, scheroderma, osteoarthritis,

aneurism, fever, cardiovascular disease, Crohn’s disease, congestive heart failure,
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di sease, alveolitis, colitis, system c |upus

eryt hemat osus, nephrotoxi c serum nephritis, 15
w@bk@s®raiBonephritis, asthma, nultiple sclerosiBCT/US2007/074438

at herosclerosis, and rheunatoid arthritis,

restenosi s, organ transplantation, and cancer. [0077]

Anot her enbodinent is a nethod for treating disorders,

CONpfdidhiide dRGRINHEY %{féc@igntm\ﬂas@@édt@dﬁerﬂeﬂui‘ %@%&@ qai%sithlc
a therapeutically effective amount of a conpound of

t hebutieennpy Berosipripwilant aidrigsderaws. gbysicalei aighemicelbriaduced
f r %ﬂ'tﬁﬁﬁ% QEﬂan%Qat&g%%{Vteydlse% om'{)eﬂltlglc%ﬁ@ss &Sltet?ll}{% f’u@ﬁg c

| upus eryt hemat osus; gl onerul onephritis
scl @ytbsm&psua,t rh:phrowicesﬁmm phites gbnmmlmepland :istlgam multiple

5% r anfe? lesgspt osd‘,ri] Ly rsggasglllhng o heef‘abl ribquga ma%Oé ?rlg]hgrrrff‘t hod
patmaakmknwme@ﬁwbhﬁm@nﬁpapkhﬁr@ﬂ@ﬁig@ahkynemﬂe@pmpﬁma

anount. of a he Exanples, wherein.s

di sBrHerEngys |Sli’1‘ﬁlng“é‘f’[@g]i‘yé’8 PPt ‘?nﬁPlémat’z%l chepif g]%‘?%aft

ath%ﬁ&%@h Q§@§mw&30hn s di sease, and di abetes. [0079]
er e odinent is a nethod for treating disorders,

cont®PT8i ngAnathrricAbediBrentiya msthad feitticating Jisprérase GompraEof
17 ti&ﬁﬁﬁé’t@Hﬁg ©al ﬂaMerﬁ ff el 'th‘é?eo?yﬁféfbbelﬁfcal?y e RRIROHANLEf 2

t he Exanpl es, wherein said disorders being selected
f r ovompesdkefokd Bxamphasgalrerein agid gisenderabriog selentad foamdiebetes,

30 0 ot | e i o) | r in

ai et B CrAB R ORR Tl fulTBHP b Gl "

ne edtctibetapods, ph}tshaellﬁpne oidnoedllyyindicé€lahinumumapufidmmoitosy bowel
d of 22 2008/ 01

DO D b s RS 1R T e PR OB ST RBREo o egpm nephriis,

151et flodetuhephiigiatasththa Gh@lkiple SclehioSie asiRrosCIofivik] £l Mgumatoid
admnistering to a patient in need thereof a

t et 5y POy 0é$aPé@’t“fP\]/f’é“aél%dlﬁti ‘YKl conpound of the
Exaigpias. ARABZlemBOAMREN s £ FROGH T8 Heatih, Bs iR O6mpRing

treating multiple sclerosis, 5 conprising
adridmigisteringg atptient prandeé fierdofia fheegicutiselheeffective amount of a

t he e
SRS LIRS AL R0 B AR Pl
2Gr e@:teslt}g Cathhesrdwedeesrylseir@ lupwrepythenatgyus, gthmanilsephiitirg mudiple
a pscie OeSli]St atherosc?erosw I {en S1 I’ICI hea{natPenUtlanC[atl l y ef f ect I ve
Nt 0 OB 1S AL ERERRTIAT 0084

An O[ll)l]’m’] e nhﬁxdhdi"%ﬁi_boqhﬁleﬂt 1§r§hi_amdd ﬁ“(ﬁrtrehﬂir%ailsdﬁgars comprising
restenosi s, conprisin mnisterin 0 atlent [
nee%ﬂin%“i’fét?ré‘i!ﬁtoé‘ PR ap%sﬂ %gﬂomﬁfap@&%ﬁﬁy tieiram

CONRRPIEn DS f thdExBHRAPK Rein kAP ERIrdHRBERE 5el&ﬂé@1q9dnﬁr§1mnples

a nmethod for treating organ transpl antati on,
25  sclerosis, atherosclerosis, Crohn’s disease, and diabetes.

[0079] Another embodiment is a method for treating disorders, comprising
administering to a patient in need thereof a therapeutically effective amount of a
compound of the Examples, wherein said disorders being selected from restenosis,
organ transplantation, and cancer.

30  [0080] Another embodiment is a method for treating diabetes, comprising
administering to a patient in need thereof a therapeutically effective amount of a

compound of the Examples.
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conprising admnistering to a patient in need thereof

a therapeutically effective 15 anount of a conpound
wo@booBxaspl e 1. [ 0086] Anot her enbodi nent is a PEL/OSW0O7/074438

for treating cancer, conprising admnistering to a

patient in need thereof a therapeutically effective

anount of a conpound of Exanple 1. [0087] Anot her

emb@dgsfent Ah&h@ efﬁ%&ﬁlﬁl@ntﬂ?ﬁ el rIRaERNESAn’s WREKE I Bmprising
the cancer is 20 selected from breast cancer, |iver

Cc andannIstgRREstoAthatiend Hriaed ﬁwtﬁOﬁﬁﬂ@W@nvalcalﬂm@‘@eqwemunb@f a
enbQgi %ﬁmof{tﬁ @Xa%wgod for treating inflammtory
di sea§es ﬁ erglrc, autoinmmne, netabolic, cancer
an dies2]c ardncﬂkv@&mbbcameniu is e asthed Conmeatin mlgtlple sclerosis,
dmnisterin n dt eof )
eromsEt R el e B8 bR DR RSr ST Gion sty cetve
Ex aavat df a cmppbOiESltheADaidpes. enbodi nent is a met hod

for reatln dlsesswhlch ar at | east artially
medif8tHd b§ bo @sﬁﬁtﬂﬁ 8 Mg &ﬁt%?ﬁ%ttge%ﬂ?%% el cotnprising
pat m{iﬁlstblnngw@%q)ahaﬁ neRkd ﬁleretohﬁf}féfh%bﬁtic f¥ecBid REJuhVEr a
anount of a conpound of Exanple 1. 0] Anot her
entrodipeiit ofithe Brampldiod for nodul at i on of CCR2 activity
0 I ngaRSl
G OTRIA o p FAMELBLFRERG b ol RlrBind RS ABHSR:
of dampiceng to a[p@@@ﬁ}n edthesof ebogeunsaly ¢ficavacammpotofc
(prepar ation of a nedicanent for
the 0tmrpeal%QBOfJﬂtle ’fam&) Abet es, obesi ty, netabolic
syn@ogsre, Ah(ﬁtbétembodl%nt\/f& 20084 Bkr438ng organ transplantation,
PCT/ US2007/ 074438. neur Q
car PR BB ATRIISIGEg£q R3tENt lwﬁf‘éﬁﬁ%ﬁ%ﬂadﬁera@zm@#lasa@me

10St @Rt §d dohpourRNFWihiHple 1f ever, cardiovascul ar
di sease, Crohn's disease, congestlve heart fail ure,

aut BP$fhneAtie gawedimentys p Al Qs ireatine\anees semAtiERe
de nﬁfﬂ{lhlﬁerlné)@qﬁaﬁé{t ) néeEli 'th%%&‘ mh%raBEﬂtﬁQleYecmrean%hfsof a

transplant arteriosclerosis, physically- or
chesoimpaindofibxdapled. brain trauma, infl armatory bowel

di , Crie ( ' |
elr )S/It% 3 aAMoqﬁérleHbﬁdlmt%l%J 15 5 hl%thod ?éﬁltegthmﬁccta%l%?%erem the cancer is

t osus, nephrotoxic sérum ne
20l osmzrmticﬁtoemwdst dascer, last tumegr, prodthte phmelsankiemedmbma

at h cIe culitis [.n rab e

oI o; GAREhEmbeREn e it rd Tefnle R e
hy pﬁrepglcaautalmlﬂml MSta ol @ﬁltermﬁwbmatdm\lascdw ReepkasIndrising
arteri o-venous shunt intimal perpl asi a, org

t r AHEPNISRTHRE foPatig iniped thetigf %%/he@@?‘ﬁﬁcﬁl%"ef&ﬁ?@p%’%%‘?t ofa

and. mMIGR] of HxARGR]1. Anot her enmbodi ment is a conpound of
the Exanples for use in therapy. [0093] The invention

25may[03%9] enbodeited cmhodmetris & pethofl ifyr teayinesdisgrich viliich are at least
t
g'[?arrtlidfllglgnﬁ%l a[ie%.rﬂﬁfvée}%% §pé0 é)ﬁlsﬁ?; a(ﬁﬁﬁ%@rfng Itosg]geft{ehtth hER thereof 2

1S 1 ion so"éenco
therapeutically effective amount of a compound of Example 1.

[0090] Another embodiment is a method for modulation of CCR2 activity
comprising administering to a patient in need thereof a therapeutically effective

30  amount of a compound of Example 1.
[0091] Another embodiment is a compound of Example 1 in the preparation of a

medicament for the treatment of diabetes, obesity, metabolic syndrome, stroke,
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conmbi nations of alternative aspects and enbodi nents of

the invention noted herein. 15 It is understood that
wapysandsal | enbodi ments may be taken in conj uPCt/USI007/074438

with any other enbodiment to describe additional

enbodi nents of the present invention. Furthernore,

any el ements of an enbodi ment are meant to be conbi ned

W tﬁbu%){thi%rlﬁm i%lclllenﬁ& BelioRl ﬁsoﬁﬁﬁ@h%%eﬂgloﬂ @ﬁleroderma

embodi nents to descri be additi'onal enbodi nents.

PR@ES@EWB@PWENE@‘{GO Ooqlovisgulgr disqase sl sebyease, @cméestlve

di r p

conisaR T BLOILARR AR ERS Sl Mo HEPALL BN dpppnga,
N_ R&orléLS\SCtdthh@ Iﬂlrﬁmdry ibrGGR R nsp¥anRartdllosdRerofRp phsically- or
%I ou sznlll]céh% ntdgceéln%rahlg érg Crga? Slrb r LS lbn\gtfltdlils%asl‘?et aﬁpeoh? % COlztIS
t hesyeoiic upusherahsnitdsad Inyphr@tbﬂt @ﬁhﬁdleplhitfs ﬁglomeransnmams d

of fqrmula l ive amde. |V 1500) ;
whetEfK- muﬁwle\ﬁé‘fﬂﬁgs?%eﬂ% iOSFSC*f"/S %‘60‘\4‘\5)’6?2’ aques, Thgygatoid
Rb ameitit, relee sl eBhduy nbdint@ad hOpplags, dRdysdndafrhedigaRd her
with the carbon to which theY are both attached

coniPRRIas AT eHP VRO U AR HYIMal by perplasBapsehinsplantayes, phyonic
@ceglgkra@[ eﬁMSIIBdﬂ%, L Qaggtal, wherein the cyclic

acetal or cyclic thioacetal is selected from-02Z-0O
an d[00‘8-]z SAnotlzerlembO@n@mT b Fegrepound OINE ERyr@ples for use in therapy.

(O
in d[é) ;i dentis 1nven?10n e%b? : om%ﬂed dl? 8%1‘6%5%%%{310 ?P%%E L %epa%tmg
C24ﬁd)1k dryspirit bad:seegmll, atﬂmjtdtbmhyl;eof CEhasniayentibi #1689 er@Eﬁipasses all

OC 4al kyl 3, =0 d A4al | . and G 4al kyl )
o oF T hatiss st P dumeT Si7HR Ghmiin figd hosgin.

12ndit BinaéerobdthePan dedill ¥mbyh&@eMaPbe @Ken in conjunction with any
am ne-protecting group 10 selected fraom a

car BB SHPYfigEyt to éﬁszslbeg%dé&wnalaen%b@ﬂleneaﬁpﬁrhem%nt BRyRYion.

( B@rtheﬁnorcfz JaHPEIBRYL B Ji'%ln%ﬁﬁ‘qﬁ:ﬁpé}g Wearlt FMCdontHiiRd Ryith@iny and
benz group, and p- net hoxybenzyl (PMB) group

pr‘é{@h@@leyﬂeﬂﬁ éroamnwf ﬁxe@mb@@lmgts ¢ drugriieqd dignal prbegiments.
BOC especially Cbz or Bn);
20 PROCESS EMBODIMENTS

[0094] In a 1¥ embodiment, the disclosure provides a process for preparing a

compound of formula IV, or a salt thereof:

Y.
o]
NHR? NR®
A WCOR RIRIN < \CO;R
Y.
o)
Ra Rp X Ra Rp
I NR'R? 11 v
the process comprising the steps of:
25 coupling a B-aminoester of formula II, or a salt thercof, with a suitably

protected chiral a-aminoacid of formula III to give amide IV (See W02005021500);

wherein:

-4 -



R4 is | ower Cl.6al kyl or a benzyl optionally
substituted by G _4al kyl, C2 15 4al kenyl, hal ogen,
why@Boxpsl cyano, nitro, CF3, OC _4al kyl, OCF3,P@mntis2007/074438
C(=0 Ci _4dal kyl; Y is halogen, SR12 or OSO2R13; X is
OH, hal ogen or OCOR14; R12 is G _6al kyl,
-(CH2) (O OR13, or -(CH2) (O R13; R13 at each

OCCUr r engend R, Sk iRRhMEntRIC Aalke optionally
substi t ut eg b§/ a bZO n4§,r kaﬁa %4al kenyl , hal ogen,

hy dr oxy ,or ®y ambR,, togetireo witGRR, caﬂﬁn tetahikly they ﬁéFEiBth atached combine

hy dtlo c’s‘ggﬁaél caagf(}/nﬁlala gca Lrll%la%) |acegagt%%'l %ﬁ? ?lge}oagcgtal, wherein the
subgiii¢ stdeRdohycl@ thfbakdil lis sefelted Eoleyr-0-had 0gers-, 7 is -
hydroxy, cyano, nitro, CF3, OG _4alkyl, OCF3, and

C(=0 G _4al kyl. 25 A[sr“’o onal ly substituted benzyl as
used herei n desi gnat e benzyl group that s

on h |ts\OE hymen

Sotianiy CIRLH it oo on Pha s Rant b e 8faeper
th anﬁ@ieiﬁ@dnﬂyl el @radmm hab&kh, (IllnalikyIZ @@aﬂ&bﬂdlnaﬂ@eh,, hytlhwey,

disclosure ovi de cess. f f

ot SEaphi. PES oS PEPY PRt oGl ., B itrabty T
2008#9&&8@&%14%&;%} 074438 Ra and Rb together with
the carbon atomto which they are both attached

combi ne BioRs Bk @i Besmgndesily Bydroges of pry¥BingRECtesHBg Broup
1d prs\i\é}qe?fe@ Blodh al:@lr‘tﬁ)ﬁgnz%xif a8 BRup a%ﬁ@u&t&y@a@ﬁ&?ﬁ(@?@

ey are both attached conbi ne forma
3 ﬂﬂ%%’dl%@’@ﬂ@@b?nyl FMPC) gronydrbsteh (Bn)Rpoupsandls)- R3

X| sﬁ%ﬁﬁé%g‘%& (P%)ﬁg‘fpé@l@ﬁohg\fﬁn% ﬁ{n}qle otg'é}h%) ou?ﬁérjgbzl%n or

pr oBOGwpaslqéb’dﬁE%Bmher ein the the R- am noester of
formul a satol nesul f r ro'd t.

A prefer bT Shfto? H%?Rﬁ-ﬁbeﬁz Opo?naﬁﬂéﬁ%g{grﬁ% ﬁkﬁ?}#
1§0 rﬁ]—lkleﬁ’}d | ﬂaldg@n th@@ro&? | ysiesidbf onabe, salt, @Ffﬁn‘d’C(-—O)Cl salkyl;
[0097] 1 n a 4t’h enbodi nent, the disclosure provid a
process ¥ @ﬁlab@%rﬁﬁgz or OSOR13;

X is OH, halogen or OCOR4;
Rizis Cisalkyl, -(CH2)C(O)OR;3, or (CH,)C(O)R;3;
Ry3 at each occurrence is Cy galkyl or a benzyl optionally substituted by C;

20  alkyl, Cy 4alkenyl, halogen, hydroxy, cyano, nitro, CF3;, OCy 4alkyl, OCF3, and
C(=0)C,.4alkyl; and

R4 at each occurrence is hydrogen, C.¢alkyl or a benzyl optionally
substituted by C; 4alkyl, C, jalkenyl, halogen, hydroxy, cyano, nitro, CF;, OCy 4alkyl,
OCF3, and C(=0)Cy_4alkyl.

25 An optionally substituted benzyl as used herein designates a benzyl group that
is connected through its methylene group (-CH;-) and optionally substituted on the
phenyl ring attached to the methylene group.

[0095] In a 2™ embodiment, the disclosure provides a process for forming a

product of formula 'V, or a salt thereof, wherein:

_25-



15 conpound of fornmula IV, or a salt thereof, wherein
the coupling is conducted under an inert atnosphere,

WG mR/0assni t rogen or argon (preferably nitrogePQT/U820aT1074438
aprotic solvent such as proprionitrile, isopropyl
acetate, n-butyl acetate, tert-butyl acetate or
acetonitrile (especially acetonitrile and/or ethyl

acet at e)r, h@RYBleeth&t vﬁthﬁh@ ca@&tipgd)mmcﬁ hey gl‘e%%{hoﬁt%h%d

provi des a process for formng a compound

f orepmbanc]ty forgrcagpogy|of atl h%ﬂ@é@lanweweﬁprﬁfqrhléy B@@l}ﬂ Rerfggqtleer
ac I
B gton BORL RELADP T e ban MARE S R Pl HIY 2o
an datdlanatgonup);t he protected (3- am noest er of formul a
gl, andlg Sf tlary am ne base. The diimde coupling

r eagent HATTY d%? > for exanple, reagents such as EDAC
Exanpl eR,af Cacti vators i nclude 1-hydroxybenzotriazol e
(HOBt; sai.d term 25 includes hydrates thereof) and

N, N - 4344888 i no- pyridine. A tertiary am ne

base, |nghyggém&gm_exanple trial kyl am nes such as
triethyl am ne, di i sopropyl -N- ethyl am ne and
tri-n-propy(siei;eed [0099] In a 6th enbodi nent, the
@lsclosg$e(ﬂ%9vides a process for formng a conpound
of formi , or a salt thereof, wherein the diimde
co u|51)l)96] gr I)aagaédr ¥mbodiment) ﬁle\k\Qcﬂﬁ%/pEbbﬂ(&g 4 process wherein the the B-
PCT/ US2007 4438  EDA activato

t hePiBpgsien P foumyIn g iha ko “qn%S“ﬁP‘i‘aé? e Wémgf‘r SH%ﬁprefgrable salt
di i sopropyl -N-ethyl amne. [00100] In a 7th O NH,
enbodi ment, the disclosure provides a process-fq
formula a conpound of fornmula IV, or a salf tRere
wherein the nolar ratios of the am noester 5 of
formula Il to the diimde coupling reagent to the o "o
act ofitlat aminocdtdref feemuiadr i tlenblneméesslfome: ¢ati oibout 0.

about ;0.95-1.50 to, about 2.0
r es@@ﬁ. vely? 4" %é?dl | Ehepdiyeiogwre Ry idsy éP{é’F%PBI(%V farming &
15bodtimpPuRbor- for]quﬁ}a'sN Qr abtherBofOwhekeit Ghefddp i iabRdicted under
2.10 to 2. 30, respectlvely [00101 In an 8th

enbAdnsFEHMOSRhRES. Hick &Y HE g 9 REPN GRsfeblyriiEeasy) ip gp aprotic

?L:@gﬁ:hf@c@as Fé@pr%ﬂﬁf%uﬁgbr%yl E&&eﬂy |nao 1 a@ertat@ tcsf@t)ﬁtyl acetate or

t heacpﬁoéﬁ@gﬁeSpw%ﬁF@Dm‘gﬂQ ﬁél/qrteé]fylsacgfdte) a) a| kyI atin g a
corpghnd of, f OraHhlot, M dhcARADEXARL L BRI rblng o

20  compound of formula IV, or a salt thereof, wherein the coupling is achieved by

contacting the B-aminoester of formula II with a diimide coupling reagent in the
presence of an activator, the protected 3-aminoester of formula II, and a tertiary
amine base. The diimide coupling reagent includes, for example, reagents such as
EDAC. Examples of activators include 1-hydroxybenzotriazole (HOBt; said term
25  includes hydrates thereof) and N ,N’-4-dimethylamino-pyridine. A tertiary amine
base, includes for example, trialkylamines such as triethylamine, N-N-diisopropyl-N-
ethyl amine and tri-n-propylamine.
[0099] In a 6™ embodiment, the disclosure provides a process for forming a

compound of formula IV, or a salt thereof, wherein the diimide coupling reagent is
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activated conpound; and 15 b) cyclizing the activated
conpound in situ to give a conpound of formula |Va.

WO 0@0P381 n a 9th enbodi nent, the discl osure pPOVUN®E7/674438
process for preparing a conpound of formula V, or a
salt thereof, wherein the al kyl ati ng agent of step a)
is a sulfur alkylating agent such as an G _6al kyl
hal Eﬁﬁcaﬂﬂg a&n@tom H@@t &Hd HRAIRAMY dmik 1asAQ tr?e%ﬂyflé?lﬂhéJBFN N-
salt of conpound IV wherein Y is Sa (G _6al kyl)Ri2.

Pr e‘iléplafbpxl-N-@thél amgpky| ati ng agent is methyl iodide and
)2
o oS0} e il M o TR BRLs o
of doompowhdoiMprnoda &Y, oak salttth@ado‘fvherwh elteemialt agosef ¢He| amimggster

t th t t ed
Sar 0 OROPLTS e ERS cBule roiEr R ¥ BeBRsEROp ke S
2008104 423310 . PCT/1 9820 06uT.43-380 teaoMeNO0 to BN, bapeetivdy. Said

sel ected, from cesj um car te i um bi car ate,

pot RS ai ey "Ef%rﬁ'lalé’ &ne K, Pﬂf?h Pet fS P‘&toeg% gw@&d? ahAut
hexza[m{ohybgilés;gb@g,b , (preferably the base is cesium
car bonat e) 104] In a 11th enbodi nent, the
d|s@PH@mremﬂm§vﬁ6@§¢ﬁwﬁ¢6@é§§bﬂ5?PKWKB@ﬁ@0§35®rmemﬂmga
160 ggjragncpgffgmurgj{;aor dsal‘?[he opalt thereof, wherein the

cyc ing step I's conducte under an inert

at nosphere, such as "hltrogen oriargon, in a solvent

sel ected from DVSO, DMF, XBVR, N-met hyl pyrrol i domRIR?
and sul f ol ane. PreferabTy the ipnert atnosphere~s

ni trogen and the sol vent, ~Fgy sel ected from éor
DVMF. [00105] In an 12th: errbodl (rent where the dilorrp und
of formpul alVa hassan acét\\'ai\ Y10 moi ety, ise. )AhereoRa
and Rb are mdependently €1. 6al koxy, or togetvvith
the atom to which they\are attached Ra and RbNeOnbi ne
to forma cyclic acét dl- ¢ cycllc t hi oacetal , 4 he
di scl osure prow des a process for formng a corgaound
of formula V, or a: salt ‘thereof, further conprVsing
thethgte esgfco glrnql {1 s & corrpound of formula |IVa
havi hg an ac e al or ? NRIR2 N IVa \\\CO2R4 0 15
V to formthe conmpound of fornula V. The hydrol yzi ng

st ep can) bdkdangacioegoasiod fetinuip Vowith acdkidates agent to form an

activated compound; and

15 b) cyclizing the activated compound iz situ to give a compound of formula
IVa.
[00102] In a 9th embodiment, the disclosure provides a process for preparing a
compound of formula V, or a salt thereof, wherein the alkylating agent of step a) is a
sulfur alkylating agent such as an C;_ealkyl halide and the activated compound is a
20  sulfonium salt of compound IV wherein Y is S¥ (Cr¢alkyl)R 5. Preferably, the
alkylating agent is methyl iodide and Y is S¥ (CH3),.
[00103] Ina 10™ embodiment, the disclosure provides a process for forming a
compound of formula V, or a salt thereof, wherein the cyclizing step comprises

combining the activated compound, or a salt thereof, with a base in the presence of a

_27-



hydrol yzi ng acetal groups known by those of skill in

the art. For exanple, the hydrolyzing step nmay
w@ovpoi4sel treati ng the conpound of formul a | VaP@rus2007/074438

sol vent 20 such as acetone, butanone, acetonitrile and

i sopropanol, or aqueous solutions thereof wth an

acid. The hydrolyzying step preferably conprises

tr e@iveh9 T Sa&aRALRd R cegi‘ilﬁlr&h%nity%eél{ﬂm%lcﬁfﬂoiﬁtb %ta@sflum
aqueous acetone with hydrochloric acid. 06]

13t Garlonpie diodemt tert e lagy, es@dtundh@em@bmlﬂ@ﬂmdw (peiﬁgrably the base

4 SlodRlgparing a conpound of fornmula VI havi ng
o sermym bl T 9sal t ther eof - - 28 VD 2008/ 014381

PCTIOWBR() O 7InCG74 381b0NR]:RZthNREEESLOe piNvideCr prgedSO RiR4orming a

SorsI DK g AR Ry e e ik e B D5GRRa

co nimlum mért :ftﬁll'oﬁﬁlhleﬁ éﬁchvai intragbnajfrhfgen Hawissigerit Beected from

for nul ), rd ne/

£ or HNISE. OMAAEA: N rteshnerolgones Tt JErERY (5 e

S e' ﬁ&%ﬁﬁeﬁeﬁ@ﬁﬁrbﬁéﬁ%ﬁ@ﬁﬁ s@l'\‘fgnt@ sef@lcli Ylom HUgbamhakl pveR8
d R9, are selected independently from Ci _6al kyl .

I\/br WOHISEt el 1y cnhedimentpwhqre thycpapeypd offormula IVa has an acetal
d SOoR 19 yi AWhER- ‘Ra [aQ&)ﬂOZr]e nlcfépéfhdétﬁyb]f m‘BQ}L e eth&h@lth the atom

di sc ure provi des a pI‘OCGSS orm ng a pI‘O uct
of ﬁ‘o@sﬂmhl theyMire areRPEd 1B ang Ri, bembieetocbiny 8 bycliaatdta ol aglic

ste 0.(a) addin the am pe_of formul a
NH( )t%%w&%%su&‘erﬁgm St Mg eaigiehtornBied covapd dorgple Vs of

fOfM'thheVedfﬂ‘uﬁHer%% Jife HOL¥e Bt hydtol it R pREM & tHinQM TVa
about -20 to about9§5%;c tJ§foRﬁ1tﬁ% |n1né?enan1ne of

f or iYing ayacctdMPIgty) treating a sol ution of the

i m ne/ enam ne of formula Va and a plati nymgzcat al yst,
5 Pt/S/IC, with a pressure of hydrogen_gas to afford a
compound of forrmula 15 VI. [00108] | 15t h

enbodi nent, the disclosure provides a pfo&ss for

formng a conpoundpef_formula yl, or 's\a-}dzm her eof

wherei n the dehydrating agent of ste( is a Lews
aci d/ Bronsted acid (preferably titaniwp

tetrai sopropoxi de) and the aprotic o

15 v
to form the compound of formula V.

The hydrolyzing step can be conducted according to procedures for
hydrolyzing acetal groups known by those of skill in the art. For example, the
hydrolyzing step may comprise treating the compound of formula IVa in a solvent

20  such as acetone, butanone, acetonitrile and isopropanol, or aqueous solutions thereof
with an acid. The hydrolyzying step preferably comprises treating the compound of
formula ['Va in a solution of aqueous acetone with hydrochloric acid.

[00106] Ina 13" embodiment, the present disclosure provides a process for

preparing a compound of formula VI having an ester moiety, or a salt thereof:
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solvent is selected from dichl oroethane,
di chl or onet hane, acetonitrile, DVBO, DM, 20 and
wOoRmweHMBBE pyrrol i di none (preferably di chl or onmreP¢ENEN007/074438
[00109] In a 16th enbodi nent, the disclosure provides
a process for formng a conpound of formula VI, or a
salt thereof, wherein in step b) the 5% Pt/ S/ C
catalyst 1is present at approximately 0.5 to 50%
(wt/wt) relative to gonpoungk'ia. |Preferably, tRgir2
hydrogen gas is at a |pr ure of [from about ~to
about 35 psig. -29 W) 2Q08 &438 PCT/ US2007/ 044438
[00110] In a 17th entodi fent,; the present invent i%n

provi deg, a_process for oY e\pamm a_conmpound_&f .co,r*
formul a VII,N%%S t eof: R R2 co \@

JNC2H ~N V1| @ process conpri si step of
of formul a VE, to

5 hydrolyzing the estler gapound
afford an acid conpoynd of formyla VII. The® “Re
to about 106& C (a

tenperature ranges frljom abbaut 40
tenperature range of from about 50 C to about 70 Cis
rros‘ileplfoéfﬁséﬁ@fém’}smgd;bf? depefte selected fromsulfuric

aci d, Q‘%C}{?P\?ewg&%gﬁal% a!ﬁ)h%burgfrgf rfé)rﬁlu?ac‘{/ gvnh aa amine having the

met hanes onic acl omc acid

hy dfooaiih, ONHER a@x to Hifcald admundﬂd:rxamum dé@rdmlasthetrem Rg and Ry
ref err.ed. the h

Db ity SUE ! P hugb B DL T, DRAPTR & S g e

t 0 ehtetihdpadealyFdaunnd, afkyf. avioke pacidably, thOOdhiht is Wincshyl-N-
18th enbodi nent, the disclosure provides a process for
pr ePAPHF A sal t of the conpound of formula VI

f ur fobgu7) C ORI 1491 ddbotifens tﬂ%ﬂilé%fosﬁﬂe;f)kd%he@ a Eﬁ)%@ss WortBrmifg a
solution of the acid conpound of fornula VII

opt redigr pRformpulg Vi wmwwwgﬁb%@dm%wqﬂs apineting Hensyplan

| kal i d
'Fo0112) R bR SR S R T Y S e g
a pcrompesmd dfd‘ornprlaeﬁam amgpretic sobeiaurateenperurpo frog abdut —20° to

o e 0 50 . SRR WO o0 14t
(b) treating a solution of the imine/enamine of formula Va and a platinum
catalyst, 5% Pt/S/C, with a pressure of hydrogen gas to afford a compound of formula
15 VL
[00108] Ina 15" embodiment, the disclosure provides a process for forming a
compound of formula VI, or a salt thereof, wherein the dehydrating agent of step a) is
a Lewis acid/Bronsted acid (preferably titanium tetraisopropoxide) and the aprotic
solvent is selected from dichloroethane, dichloromethane, acetonitrile, DMSO, DMF,
20 and N-methyl-pyrrolidinone (preferably dichloromethane).
[00109] Ina 16th embodiment, the disclosure provides a process for forming a
compound of formula VI, or a salt thereof, wherein in step b) the 5% Pt/S/C catalyst
is present at approximately 0.5 to 50% (wt/wt) relative to compound Va. Preferably,
the hydrogen gas is at a pressure of from about 15 to about 35 psig.
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N RI5OH = H\\\,NORtS VIl ENCOO N R3'NR9 R$ RO
ViIla VIIl the process, conprising the steps of: a)
w@owsei438ng an aci d conmpound of fornula VII toP@mUS2007/074438
i socyanate conpound of formula Vila; and 5 b)
reacting the isocyanate conpound of formula VIla with
an al cohol of formula R150H to afford a carbamate
CONjag Of, of P EHILBdiMchd ihe P& %@nt%%rbﬁd@a.p@&lei‘s%br or
a benzyl optionally substlpute ¥ 4al kyl , _
4al reepnying 2 lsempyyan of fogapleMiL, oey saiigherpft r o, CF3,
OC _4al kyl, OCF3, and C(=0 G _4al kyl . yrRRLS i's
preferably tert-butyl or unsubstit 3 benzyl. 10
[00113] In a 20th enbodi nent, the (i sglosure provides
a process for preparing a conpoundNof Yornul a Vi,
or a salt thereof, _via a Curtius reacrgmenent
conprising cont actt ng the sodi um of the conpound
of formula VI with an azi de reagetl (preferably
di phenyl phosphoryl azide) in a soIint (preferably
tert-butyl alcohol) containing tBfueRe at a
tenperature above the trigger point of thernal
rearrangenent 15 The tenperature i ¥*preferably a
% &m&ggﬁm%%ngst 0Q114] In a 21st embodi ment, the
d i sC sure es a process for preparing a
<onpoun dlydrfol}fzmgrthﬂ @tek Z&)mp)]undi offalhuld Vérte effordai aWEDcompound of
200 /014 CT/ US2007/ 074438 |
Bty EPRBRG R iem Py B oot D& ng

t h eteﬁlbﬁ@ﬁrdlﬁngeéb)f filofadb8HIRORPO G 46t THerTia ARk e rEfoRRN UAElds arc

of f a free amne = | .
ﬁ:ctmaI from su!furlc alcldal toluenesultonic acid, nitric acid, methanesulfonic acid,

hydrobromic acid and hydrochloric acid. Hydrodrochloric acid is most preferred.

10 Preferably, the hydrolyzing step is performed in a solution of aqueous hydrochloric
acid to obtain the compound of formula VII.
[00111] Ina 18" embodiment, the disclosure provides a process for preparing a
salt of the compound of formula VII further comprising the step of mixing a base with
a solution of the acid compound of formula VII, optionally iz situ. The base is

15  preferably an alkali hydroxide, for example, sodium hydroxide.
[00112] Ina 19" embodiment, the disclosure provides a process for preparing a

carbamate compound of formula VIII, or a salt thereof:
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internediate; and 5 b) acylating the free am ne
intermediate in situ wwth a reagent, RIOC(OW to

w@ews/oas3spnpound of fornmula I X, wherein: RLO PGI/US2007/074438

i ndependently G _6al kyl
substituted by G _

hydr oxy, cyano, ni
C(=0 C1_ 10 4al ky
Preferably, RLOC((C
22nd enbodi nent, t
preparing a conpg
t hereof, wherein t
the steps of: a) t
f or mul arz¥wl H—wt-th
the solution to gi
Preferably the aci
t ol uenesul foni ¢ ag
acid, hydrobromc

or a benzyl optionally

4al kyl , C2_4al kenyl, hal ogen,

tro, CF3, OC _4al kyl, OCF3, and

+; and Wis—a hal ogen or R10C(O) -.
DWis aceticl anhydride. [00}ARk I N a
he di 'Rfsurle provi des a_prdcess for
un formila I X, or a/sal\t

he & r orni ng step COI%;N:' s 15
reat!ng a sol utR&H of a compaynd of;

an_as| diNcgnd b) adding @ ‘ée\ﬁ/o
veree am ne internmeg . o
d is_sel ected from sul furyt acid,
id, hitric acid, nethanesglfonic
acj.eN-and hydrochl oric & d,Rnore

preferably 20 net
base is a trialkyl

h&nesulfoni c| acid. Preferably the
am n IQreferabl y triethylam ne.

[00116] In a 23rd enbodinent, the disclosur¥rovides

an tﬁéfn%(:&@tdoﬁl%riﬂﬁgﬁl%t% for preparing a conpound of
formufa I X or a sSalt Fher eof -32 WD 2008/ 014381

PCT/ US26307/ 074438 ertmgarRacid gpmpougyd oRpoaylopiy te apjisogyanpta
\\~~-N R10 O R FRELPL8ESS,CONMPri sing the step

of addi ng the ?gg%d)}é(%gt@ c%n‘pQ}guh%idof formula VIIa,
optionalt)y i n siatting thoiseqyasats¢@mpongd a@‘ennulagﬁamith an alcohol

(R10C(O)) 20 i%g%gégwa%fmdts correspan

d
aci d, R10G(O) Pord & el CORfPOUR ofarmula vin

or a benayleibRBpt iCppakill yr byl dptitedly bybsGluteliddyklsalkyl, C,.

C2_4al k , _hal ogen, hydroxy, cyano, ni , ,
Gy ey SRS o=ty ) Clra ey 1o Q5 281 Mgl
In a 20" embodiment, the disclosure provides a process for preparing a

2

i s 18P 16 ptckrhbly REPARE} Al Lidsubstituted benzyl.

10 [00113]

compound of formula VIII, or a salt thereof, via a Curtius rearrangement comprising
contacting the sodium salt of the compound of formula VII with an azide reagent
(preferably diphenylphosphoryl azide) in a solvent (preferably zert-butyl alcohol)

containing toluene at a temperature above the trigger point of thermal rearrangement.

15  The temperature is preferably a greater than 50 °C.

[00114] Ina 21" embodiment, the disclosure provides a process for preparing a

compound of formula IX, or a salt thereof:
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methyl. [00117] In a 24th enbodi nent, the disclosure
provi des a process for preparing a conpound of

wo ooosi48X, or a salt thereof: NHRL -~- O N POI/USA00MI74438
Rlo O R8BRIO 10 X the process conpri sing:
deprotecting the protected am ne conmpound of formula
I X to provide a conpound of formula X Preferably,
where R2 is Cbz, deprotection is effectggdrby
hydr ogenation in the presence of a palfadi um catal yst.
The palladiumcatalyst is 15 pref zr ab} y 10% Pd/ C.
[00118] In a 25th enbodi nent, the '@ re provides
a process for preparing a conpound ef fegfmula I: -33
WO 2008/01438§qﬁFT/U82007/074438 RAKELN RP HET LG
- \\\\N-CH3 4S C rising:

RB, N, ep
Rgclaordéﬁ)l)w ' copound of

coupling a conpound of

formula: HET LG5 to give a conmpound of formula I
wherein: HET is an optionally substifyted 3-14
menber ed heterocyclo or heteroaryIRsrﬁ B& havi ng one to

four heteroatons selected fromN, O or S (preferably
one to three IX

the process comprising the steps of:
a) transforming the carbamate compound of formula VIII to a free amine
intermediate; and
5 b) acylating the free amine intermediate in situ with a reagent, R'°C(O)W, to
give a compound of formula IX;
wherein:
R'%is independently C,alkyl or a benzyl optionally substituted by C_salkyl,
C,.qalkenyl, halogen, hydroxy, cyano, nitro, CFs, OCy_salkyl, OCF3, and C(=0)C;.
10 4alkyl; and
W is a halogen or R'°C(O)-.
Preferably, R'°C(O)W is acetic anhydride.
[00115] Ina 22" embodiment, the disclosure provides a process for preparing a
compound of formula IX, or a salt thereof, wherein the transforming step comprises
15  the steps of:
a) treating a solution of a compound of formula VIII with an acid; and
b) adding a base to the solution to give a free amine intermediate.
Preferably the acid is selected from sulfuric acid, toluenesulfonic acid, nitric
acid, methanesulfonic acid, hydrobromic acid and hydrochloric acid, more preferably
20  methanesulfonic acid. Preferably the base is a trialkylamine, preferably
triethylamine.
[00116] Ina 23™ embodiment, the disclosure provides an alternative process for

preparing a compound of formula IX, or a salt thereof:
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het eroat ons, especially one to two nitrogen atons) in
at least one of the rings (HET is 10 preferably a
w@2®8ls438t ut ed qui nazolin-4-yl , nore preferabPgr/Us2007/074438
6-trifluoronethyl- quinazolin-4-yl); and LGis a
| eavi ng group sel ected from hal ogen or OSO2R 6 (LG is
preferably a halogen, nore preferably chloro),
wherein R16 is C _6al kyl, phenyl, a Sgwg20 7- nenbered
het eroaryl having one or nore atops el ected from N,
S, or 0, or a 3- to 7 15 rrenberedz(fg%toal kyl, all of
whi ch are optionally substituted {tgprefterably, optional
substituents for RL6 ar®'%mmwt o t hEee ﬁrou s sel ected
)

from hal ogen, CFBI%Nnd O—_6a1—kyl) 1\3} In a 26th
enbodi nent, the present inventi ovi des a novel
process for preparing a conpound forRulavill, or a
salt thereof -34 WD 2008/014381 PC3I/ US2007/074438 N
RLR2 NRLR2NR 1 R2 ~0 cL N geV+kC02R4 \\\\ CO 2Ra
\WCO2R4 f' - ORBNRO R8' N, RO VVaVi NRLR NRL
R2 RLR2co C'- OORL5 N OR150H = \\\NH \\\CO2H O

\WINCOY = O- ORB.NRy RB,NR9 REX NRs VIII VI
v Y e ' _ .
o B PR LGRS ERTRE) S O0ER ke LRl

f or eptilomally in sizu, to an acylating agent agent, (R'°C(0)),0 in the presence of its
corresponding acid, R'°C(O)OH, wherein R'? is independently C,_galkyl or a benzyl
5 optionally substituted by C; 4alkyl, C, salkenyl, halogen, hydroxy, cyano, nitro, CF3,
OC,.4alkyl, OCF3, and C(=0)C,4alkyl. Preferably, R'is Cgalkyl, especially
methyl.
[00117] Ina 24" embodiment, the disclosure provides a process for preparing a
compound of formula X, or a salt thercof:

NHR'

~
S
N

IX \\\\N \”/ R10
(o)

10 X
the process comprising;:

deprotecting the protected amine compound of formula IX to provide a
compound of formula X. Preferably, where R? is Cbz, deprotection is effected by
hydrogenation in the presence of a palladium catalyst. The palladium catalyst is

15  preferably 10% Pd/C.
[00118] Ina 25" embodiment, the disclosure provides a process for preparing a

compound of formula I:
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5 NH(R8)(R9), to give a conmpound of formula VI

conprising the steps of: (a) adding the am ne and a
waledogait4si ng agent to a conpound of fornula WEHUS2W07/074438

aprotic solvent at a tenperature fromabout -20 to

about +50 C to formthe i m ne/enam ne conpound of

formula Va; and (b) treating a solution of the

I m ne/ enam ne conpound of fornula Va gh0 a

pl ati num catal yst, 5% Pt/ S/ C, vvlthapr of
hydrogen gas to give an ester conp romula VI;
hydr ol yzing the ester conpound of f la VI to give

an acid conpound of la VII; co erﬂi ng an acid
conpound of fornula 133 i socyagat gncorpgund of
15 formula VIIg; and cting the inafe compound
of formula VIla wi th an alcohol of fQ | # RI5CH to
afford a carbamate conpound of fornmulza VII1; -35 WO
2008/ 014381 PCT/ US2007/ 074438 wher®¥inr*Ri and R2 are
i ndependent|y hydrogen or an am ne-protecting group
sel ected froma carbobenzyl oxy (Cbz) ;group, a
tert-butyl oxycarbonyl (BOC), a

fl uor enyl nmet hyl oxycar bonyl (FMOC) group, a benzyl (Bn)
gro t hoxybenzyl (PMB) group (preferably
heﬁig%oggeggﬁro ésglt%nﬁg group is Cbz, Bn or BQOC,

especi alcoyplitiga comp&my;of R¢mubk Kowidra d0inpéaritkgf Toromla

benz optionally substituted by G 4al kyl, Cz_
4al ﬁ@ hI gen hydr oxy, cyano, nltro CF3
4a @) 4al k R8 and RO are
ag%oﬂt%t‘“%%

dependent ly fg%liuﬁ/ '10 R15 is
C owdrkiyl or a benzyl opti onal | y substi t ut ed by
G _4al kyl , C2_ 4al kenyl ,  hal o hydro cyano
nitro, CHI isEEPPUonRIYpubsipied 3- éﬁ)aenae crogx¢lR 9T hetemqay!
IS ridd 1R RERRE W HET Herddbioths RlcckdDEYRIY I bt §G)r$i€1’ﬁg]%élone to three

nore preferably tert-butyl); HET is an optional
subltqreaierad egeqiallyrpieiie Periniegaraduye ot deastiae of @arrlygs (HET is

10 1 e %1 A %E) 1thf%dQQMEZOIilE%%ﬁoﬁ%Mﬁei%ﬁb &G blofiinh- O

or 'S y one to three eter atonrs
esptBumaabllny4wbeaItdo t wo nitrogen atoms) in at |east one

of the ri idgs 1&{%'%?; g[IRS;u selrecte 1o ab log%n ?r%gl?kbﬁtr Q;(Je {srg)referably a

qU|nazoI|n pre
qui lndeh,imoerd pt}dfe)rablyiﬂﬂmbﬁwhme_m Re asvd:lttglkglr phepyk els efot7e d

fromh Io en or Q2R16 (LG is prefera en
ror BT IR BF 65 it o e o Rpg Ry 9P 3 o 7-
153heﬂﬂb’ﬂr1ber§:1 &rclobRyl! all of which are optionally substituted (preferably, optional

substituents for Rje are one to three groups selected from halogen, CF; and C,.¢alkyl).

[00119] Ina 26" embodiment, the present invention provides a novel process for

preparing a compound of formulaVIII, or a salt thereof:
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20 nenbered heteroaryl having one or nore atons
selected fromN, S, or 0, or a 3- to 7- nenbered

weyoBoad3kyl , all of which are optionally substPCTUSZH07/074438

(preferably, optional substituents for RL6 are one to
t hree groups selected from hal ogen, CF3 and

G _6Galkyl). [00120] In a 27th enbodi nent, the present
i nvention provides a noyel phg,%gss for preparjpg a
conpoungn®iR? fornula |, or assalt thereof -

2008/ 381 PCT/ US2007/ @ 8 NR1IR2 NR1IR2 (NRhR2 C. ~O
co =\ 2R a ~~q "\\ R4 T®CO2R4 RBNRs R N° RO O
R2cOrN 15 N N OR136bB,R*

Vva\VW RIR2 NRIR2Z N

— 2
W\ NeORGECRPH - O ¢ W8.N.|R9 = R8, ~ Rs' Rs
VI | Vila I NHRT HET IN_ “
RN Ro
v Va - VI
NR'R? IR ] \\NR1R2
N NR'R2 \
° & v
g CO.H N 0 R150H = \\\H OR™
O\\‘ 2 ~_aNCO T
J i
= - N.
rs N~ go r% R "R
R8/ \R9
VIII
VII VIIa

the process comprising the steps of:
reductively aminating a compound of formula V with an amine of formula,
5 NH(R*)R®), to give a compound of formula VI comprising the steps of:

(a) adding the amine and a dehydrating agent to a compound of
formula V in an aprotic solvent at a temperature from about —20° to about +50
°C to form the imine/enamine compound of formula Va; and

(b) treating a solution of the imine/enamine compound of formula Va

10 and a platinum catalyst, 5% Pt/S/C, with a pressure of hydrogen gas to give an
ester compound of formula VI;
hydrolyzing the ester compound of formula VI to give an acid compound of
formula VII;
converting an acid compound of formula VII to an isocyanate compound of
15  formula VIla; and
reacting the isocyanate compound of formula VIla with an alcohol of formula

R'°OH to afford a carbamate compound of formula VIII;
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ONu CH3 NH RIOC(OWII HET LG=Jf_ CH3 OO =

(RIO_Me) 0O NRB ERs RB,NRO [|X | the process
w@eoopioisssng the steps of: reductivel y am nati NnBCHUS2007/074438

conmpound of forrmula V with an am ne of formula, 5

NH(R8) (R), to give a conmpound of formula VI,

reductively amnating conprising the steps of: -37 WD

20084044381 PCT/ US2007/ 074438 (a) adding the am ne

and a dehydrating agent to a conpound of formula V in

an apr otRi@nd Bp gremrdepgndantlydiydengen ofraa ahrigmpratseling srow setscted

n em . :
£ or o &egeabenh ot OBy 6y IAEABRABLEATROKEY ©
i m fherenimtndogomouh FNOCH gonplabeva (Bn)aneipaandiagt-i num

at al yst, 5% C i t essure of hydrogen-ga
o S8 tpat OMEY bl B S o r e RS 8 By or
t heBO6} 8pecidymzndBaf, fornmula VI to give an acid

compound, of  formula VII: caonverting an acid co und
of T or mit-d WPET Cootliy! PEbbSpAN AP EONAR B RUIGEY TR, Co

o B e AP b Y 5 SRR QLo
af f ord Rscad Bamatwlepadpolyiydoterf arCugakyV | |
transfornming the carbamate conmpound of fornmula VI

_ Il _to
1% free dm heCralbrmdinat eptioaaly L5sHege BY Cngliohdopileayl,
am g, deAUSUARAI B4R, hitroSCEUOM, Tdlya @@@gﬁmtc(zag@&ﬁ@m“ is
give a protéected am ne conpound of fornula I X

ook b 1 DUBEOPMOHBEEY bawheToMBBINY G- Bl 2
B T
LG ring having one to four heteroatoms selected from N, O or S (preferably one to three

15  heteroatoms, especially one to two nitrogen atoms) in at least one of the rings (HET is
preferably a 6-substituted quinazolin-4-yl , more preferably 6-trifluoromethyl-
quinazolin-4-yl); and

LG is a leaving group selected from halogen or OSO,R 16 (LG is preferably a
halogen, more preferably chloro), wherein Ry¢ is Cy.salkyl, phenyl, a 5-to 7-

20  membered heteroaryl having one or more atoms selected from N, S, or O, or a 3-to 7-
membered cycloalkyl, all of which are optionally substituted (preferably, optional
substituents for Ris are one to three groups selected from halogen, CF3 and Ci.salkyl).
[00120] Ina 27" embodiment, the present invention provides a novel process for

preparing a compound of formula I, or a salt thereof:

-36 -



20 to give a compound of forrmula I; wherein: R and

R2 are independently hydrogen or an am ne-protecting
w@emspl4ssel ected from a carbobenzyl oxy (Cbz) grOUPS2087/074438

tert-butyl oxycarbonyl (BOC), a

fl uor enyl nmet hyl oxycar bonyl (FMOC) group, a benzyl (Bn)

group, and a p 25 net hoxybenzyl (PMB) group

(preferably the am ne-pr OLECtI n% up i s Cbz, Bpr®t

BCC, especm&k?y Cbz or Bn wer Cl_6ailkyl or a
benzyl ional ly substitu by CI 4al kyl ,
4al ken | ogen, hydr ox) @o, hitro, CF3 °

oCi _4al k’§/| OCF3, and C(—<3)a_4§$|§y © R8 and@\\&bw

i ndepende t\\lcyzﬁﬂiydr ogen or %llkzyl -38 WO
2008/ 0 1 PCT/ US20077 074« R10 |'s i ndependerit |y
C _6alk or a benzyl optio aIIy supsti tuted bﬁ

C _4al kyy, C24al kenyl, hal eaen, hydroxy, cyarRb, Rlitro,
CF3, OC _4al kyl, OCF3, and. C(=0) Cl_ 4al kyl
(preferaBly G _6al kyl, nore plaef erably rrethyI)VIWis
hal ogen or R10C(O-; 5 R15 is C _6al kyl or a benzyl
optional |y substituted by G _4al kyl, C24al kenyl ,

hal ogen, hydroxy, cyano, nitgo, CF3, OGC,_4al kyl, OCF3

1 1p2
and C(=0) @Rr'Rdal kyl (R15 is preferg? tert-butyl or SRR
unsubs uted benzyl, nore prefer y tert-butyl); @
is an E_Bc:qyal Iy substituted 3/14\ menberfed heter ocyctw” ~©
or heteEoaryl ring having dne Our Rhetgrsggtons = N _oR®
sel ect e\« N, 0 or S (preferabl Iné@ge |t 1@\ hid
het er , especially one |to nitrogen atons) i o
at | east“one of the rings (HET preferably a =
6- subst Nt yted qui nazolin-4-yl N amre pr ef erabl y re" N Ro
6-tri Rl uoRonet hyl qui nazol i and |[LGis a

| eavi ng group sel ected from h§| oge'ﬁ or OSO2R16 (LG i svIII
preferatW3T a hal ogen, nore prefeggally chloro),

wherein R16 is C _6al kyl, phenyl, a 5- to 7 15

menber ed heteroaryl having one or nore atons sel ected
fromN S, or 0, or a 3- to 7- nmenbered cycl oal kyI

all of which are optjawxnal |y substituted (pr ef edbl
optional substituefits for RL6 are one to threeNy@
sel ected from hallogea,; CF3 and G _6al kyl ). 21]

a 28th enbodi nent ,Nthg present invention pro N&ES0 an

al ternate novel g\e‘ dHar p ri Eg a corrp(zundl-l of
0

f or mul RI°GOWr a ¢ t her eof - 8/ 014 wN \ﬂ/
PCTFUS2007 074438 KRIF2 NRIR2
(R'® = Me) ﬁ =
R "R® N

~

R® "R®

-
»
2

the process comprising the steps of:
reductively aminating a compound of formula V with an amine of formula,
5 NH(R*)(R®), to give a compound of formula VI, reductively aminating comprising the

steps of:

-37 -



NRL R2 C-ONO NO _ a "\\CO2R4 \\\\CO2R ID\\ 9-r,

R4
|CO2R4 RBNRO R8' N, RO O V Va Vvl \\NRL R 2 NRLR2
wOR@8014%81 "\ \ CO2H O\ NCO RloaC(O OH O RloaC CpcX/US2007/074438
RB.NRO RB RO VIl Vila 1 NHRLRL NHET NON /CH3
NH \~~111( HETLGNCH3 O Oy 0 NR8 RO R8'N RO
I X1 the process conprising the steps of: reductively

?m nating a %@Hl%gheojmiﬁ@im Rhyir¥fidolhoal (AT REpRhd of
ormula, 5 NH(R8)(R9), to give a conpound of fornula
VI, reddemiueY yn amdpetic sely cetaitrp tampicragnre frem abows p@0%to:about +50
°C to form the imine/enamine compound of formula Va; and
(b) treating a solution of the imine/enamine compound of formula Va
5 and a platinum catalyst, 5% Pt/S/C, with a pressure of hydrogen gas to give an
ester compound of formula VI;
hydrolyzing the ester compound of formula VI to give an acid compound of
formula VII;
converting an acid compound of formula VII to an isocyanate compound of
10  formula Vlla;
reacting the isocyanate compound of formula VIla with an alcohol of formula
R OH to afford a carbamate compound of formula VIII;
transforming the carbamate compound of formula VIII to a free amine
intermediate; and
15 acylating the freec amine intermediate in situ with a reagent, RlOC(O)W, to
give a protected amine compound of formula IX.;
deprotecting the protected amine compound of formula IX to give a
compound of formula X; and

coupling a compound of formula X with a compound of formula

( :: >—LG
20 to give a compound of formula I;

wherein:
R; and R; are independently hydrogen or an amine-protecting group selected
from a carbobenzyloxy (Cbz) group, a tert-butyloxycarbonyl (BOC), a
fluorenylmethyloxycarbonyl (FMOC) group, a benzyl (Bn) group, and a p-
25  methoxybenzyl (PMB) group (preferably the amine-protecting group is Cbz, Bn or
BOC, especially Cbz or Bn);
R4 is lower C_galkyl or a benzyl optionally substituted by C;.4alkyl, C,.
salkenyl, halogen, hydroxy, cyano, nitro, CF3, OC;4alkyl, OCF3, and C(=0)C;.salkyl;
Rg and Ry are independently hydrogen or Cy_galkyl;

-38 -



-40 WO 2008/ 014381 PCT/ US2007/ 074438 (a) adding the

am ne and a dehydrating agent to a conpound of fornula
wO/2008/08438Bpr ot i ¢ sol vent at a tenperature fronP@DUS1007/074438

-20 to about 450 C to formthe im ne/enam ne conmpound

of formula Va; and (b) treating a solution of the

i m ne/ enam ne conpound of forrmula Va 5 and a platinum

cat al ystg!o é"{ﬁd’Pélﬁé&ly (Y\f'JélﬁlyporQrb%ﬁz%f‘FB ioRh1WBERACMbPRS alkyl,

egl ve an er conmpound of fornula VI; hydrol yzing
egtkeryl duason Mo dioky. fepaneunigo st @ng;a’ll@l Facing C(=0)C..

: d d
of Py PR aply o HE nGr pr RN O et | S0

for mul athllai,lognidr ﬁé(?t(@b i socyanat e conpound of

ormul a \{H in.s c
5;gent agenisaC 6@%@5 %)e?%'boﬁmonfl ]:1?' suBthg %B%%b%/ @ d;galkenyl’
C Or lispongingy,agith, nitde] ORCOO) (Atk, a)(gmy@dt(k(eomlth@lt @& is
am ne_c oun f formyla | X; deprotecting the
pr oli’ré%’fagEﬂg&bﬂg?ﬂrdl?ﬁ%mteéﬂ”‘?@? TaPeR b&g §r fgjé‘tyé)' 15
conpounHPf isfaR bpEdndIySubsintticd QURI rhddtbere dGRIFRRYEE oplﬁeteroaryl
formula X with a conpound of formula HET LGto give

co Wl%pn$ tor e lgtqroatoqm-p@}eéqefl, fropi N, e REprefgrably one to three
ld NACREOAGHL Ly BUfAF QRKD (08 itz Ak H Q1SS dnROr Gk ‘PMBS (HET is

elected 20 from a carbobenzyl oxy (Cbz) group,
t emre:lfg@bw qﬁ(ytbatptb@dﬁm@@(m[,% -ylgmore preferably 6- trlﬂuoromethyl—
flu 1t Ryl axycar bonyl (FMOC) group, a benzyl (Bn)
gro pl?dgéhﬁgﬁbin(arret hoxybenzyl (PMB) group (preferably
t he am g5 pradtayotgi gngnpgrelectpd frem(ﬁb]bgerﬁvr @F0,RBOT,G is preferably a

especi al | CbzorB'4|sI C kyl or a
b o n A o RGO e SR By NG R oS 58 7
15?;13! Ih?ﬁ?/eted eadr@gEmaviny dfi®Xymore ¥dhe seltdtéd @om &FS, or O, or a 3- to 7-
a

i nd‘@%‘?ﬂ?éjréYPk?aﬁlfvb ?@afgwhlsl% arefpmhﬁdbwmgﬁé@yﬁﬁh%@nal

Indﬁleﬁn&i&l&tﬂoy re@e Ky thrRTor S 5@ d! fon® blISdeh ! i 88ld C, salkyl
benz reflél(ggb' R G oS e hyl ) HET%GS o hd CraalkeyD).

opt ﬁﬂéh?dll | yIngyA$s teﬁlbgﬁlék@n%ﬂ@@r%ﬁﬁé’le@t@n@@‘é@%@? @ltgnge novel
het 660a( %# Preﬁgn{g a%ig@a@mf Rilat Ja%rt gL gr oat oms

sel'ect ed (prefera one to three -41
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WO 2008/ 014381 PCT/ US2007/ 074438 het er oat ons,

especially one to two nitrogen atons) in at |east one
w@boosket3si ngs (HET is preferably a 6-substit up@dus2007/074438

qui nazolin-4-yl , nore preferably 6-trifluoronethyl

qui nazolin-4-yl); and LGis a |eaving group sel ected

from hal ogen or OSO2Ri 6 (LG is preferably a 5

hal ogen, nore preferably chl 3&1%%‘,_ wherein R16 | &R2

G _6al kydg'rphenyl, a 5-|to & ber ed het erodryl

havi me or nore ato se\ ected from N, 0, or
a 3- o menbered cyc | all of whichNar®
optiorthl Iy substituted

przef e\&galy, opti ona~x_ \COR*
subs eRPK'for R16 ar eVto three grou@el ect ed
from ogen, CF3 and kyl) [00127] a 29th
enbod nt, the disclos

accordpyng to any 10 of R*’rmef’fore oi ng enborfi Nt s
wherein: NHCbz NO \\\ Et the_lconpound of _formula V
is 0,Vor a salt thereof; VEHCbz ONzz-0 j\\ Et the
conpound of formula VI is , or a salt thereof; NHCbz
\NM\O \\\COZH O the conpound of fornula VII is , or
a salt thereof (preferably— the sodiwmsalt); -42 WO

rgr pr oVi jes a pr ocesé
g

2008/ 01\48&1 PCT/ US2007/ 074438 N ; ¢co H \\\N
YQ( t ityl) O the carbandgte co\nﬁ of formula VIII
is ,{o0 salt thereof;
N o
A COH N R'%2C(0)OH
O\\\ 2 ~ \\\NCO
~ O (R'%2¢(0)),0
RS'N\R9 E
RS/ \R9
Vi  VIIa
NHR! R{ @
O\
o
= Mo v
N \n/ 3 @—LG = N CH
W 3
o T
RN ge Rs‘ﬁ‘R*’
IX I

the process comprising the steps of:
reductively aminating a compound of formula V with an amine of formula,
5 NH(R*)(R®), to give a compound of formula VI, reductively aminating comprising the

steps of:

- 40 -



NHCbz co HCH3 Owciiii™ NN, the protected am ne

conpound of formula IXis , or asalt NH2 co H CH3
w@2008i01438he depr ot ect ed conmpound of formnmula X PGI/USMN7/@74438

salt 5 thereof; and the conpound of formula I is

N-((1R 2S, 5R) - 5-

(i sopropyl (nmet hyl)am no)-2-((S)-2-o0xo0-3-(6-(trifluorom

et hyl') qui naz@))i fthy the amine and a dehydrating agent to a compound of
yl am no) pyrroli di n-1-yl ) cycl ohexyl )acetam de, or a

sal t t hdpmofa V[iD@ngajticisplvant30t tenwetsode fremtaboyth@0® to about +50
ai 1 hovarh RS RGBS e, 2 4
WO 2008/ 0143&)) RETinGSROMNGT 443 Minerdnanii 0ompdundotifokBula Va
£ om Boend & g oo U e BB RRLEED By e
5 NHCbZ es@s cdnpound of formula VI;

hydrolyzing the ester compound of formula VI to give an acid compound of

formula VII;
converting an acid compound of formula VII to an isocyanate compound of
10  formula Vlla;
adding the isocyanate compound of formula VIla, optionally in sifu, to an

%C(0)),0 in the presence of its corresponding acid,

acylating agent agent, (R
R'®C(0)OH to give the protected amine compound of formula IX;
deprotecting the protected amine compound of formula IX to give a
15  compound of formula X; and

coupling a compound of formula X with a compound of formula

( :: >—LG
to give a compound of formula I;

wherein:
R; and R, are independently hydrogen or an amine-protecting group selected
20  from a carbobenzyloxy (Cbz) group, a tert-butyloxycarbonyl (BOC), a
fluorenylmethyloxycarbonyl (FMOC) group, a benzyl (Bn) group, and a p-
methoxybenzyl (PMB) group (preferably the amine-protecting group is Cbz, Bn or
BOC, especially Cbz or Bn);
R4 is lower Cy_galkyl or a benzyl optionally substituted by C;alkyl, C,.
25  salkenyl, halogen, hydroxy, cyano, nitro, CF3, OC;4alkyl, OCF3, and C(=0)C;salkyl;
Rs and Ry are independently hydrogen or C;_galkyl;
wherein R'® is independently Cy_galkyl or optionally substituted benzyl
(preferably R'™ is methyl);
HET is an optionally substituted 3-14 membered heterocyclo or heteroaryl

30 ring having one to four heteroatoms selected from N, O or S (preferably one to three
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\\\COZEt A preferred conmpound of formula Vis O, or a
salt thereof [00124] In a 31 "enbodi nent the

waele@shossr e provi des a conpound of formula VI, POF/USH07/074438
salt thereof: NRIR2Z C)-,0 \\\COZR4 R8'N, RO VI 10
wherein: R and R2 are independently hydrogen or an
am ne-protecting group selected from BOC, Cbz, or

bengydroatdhd e@%m‘aﬁ’y Sk 16 Wﬂ(@ro%ﬁﬁrﬁ%n’ﬁ& 1@&%a§{90n@r0?the r1ngs (HET is

i ndependent'|y sel’ected from hydrogen or CI. kyl
NHGﬁﬂﬂﬂwyﬂﬁSW%E%Fdqmnﬁ@hA4mﬂeﬂ@ﬁﬂédk@bhﬁb ﬁ@m@ﬂwmyk

or or a salt thereof -44 WO 2008/014381
1
cﬁ&%ﬁ%%gﬁfggiﬂg [00125] In a 32nd embodi ment, the
di scl osUreisprieavingasowp selootpd trog hafogéormf R [LG isgreferably a
al t  thereof
et e preliniPredoro L a0 h B dben 87 an
am memipral Ietdrodrg lgviag pnsal mat e@ms kéloneERE NCS,Zor @for a 3- to 7-
| .
ﬁ;g@@@%@;&@@g‘gﬁ ?fwﬁ[:ﬁﬁ‘egg&%@ e tinlied TSR raBh, G
substituents for Rje are one to three groups selected from halogen, CF; and C,.¢alkyl).
[00122] Ina 29" embodiment, the disclosure provides a process according to any
10 of the foregoing embodiments wherein:

NHCbz

O,

WCOEt

:O...z

the compound of formula Vis ©O , or a salt thereof;

NHCbz

O,

WCOZE

the compound of formula VI is , or a salt thereof;

NHCbz

.

WCOH

the compound of formula VII is , or a salt thereof (preferably

the sodium salt);



\W\\CO2H N A preferred conmpound of formula VIl is , or

a salt thereof. Preferable salts thereof include the
w@bdoabi438al t s such as the sodium salt of the 1PCT/US2007/074438

conmpound of forrmula VII. [00126] In a 33rd enbodi nent,

the di sclosure provides a conpound of fornula VII, or

a salt thereof: NRLRZ N Oi:i" .OCRO R38 RO VIII

wherein: -45 WD 2008/ 014381 PCT/ US2007/ 044é88 R and

R2 are independently hydrogen or an aringe-protecting

group selected fromBOC, Cbz, or benzyl=F8 and R9

are independently sel ected from hydr ogéh o;‘, Cl. 6al kyl ;

and Rio is Cl.6al kyl or benzyl NHCb O(tfRjutyl)
.Q(t-butyl) O 5 A preferred conpound‘ la VIII
is, or asalt thereof. [00127] In a h ecﬁbodl ment ,

t he di scl osure provides a conpound fmr mula | X, or

a salt thereof: NRIRZ co H NYRL O R8'N, R9

the carbamate compound of formula VIII is , or a salt
thereof;
NHCbz

~
the protected amine compound of formula X is Y , or a salt
KL
{ Mo
= oN_ _CH
S
(1
\( ~

the deprotected compound of formula X is , or a salt

5 thereof; and the compound of formula I is N-((1R,2S,5R)-5-
(isopropyl(methyl)amino)-2-((S)-2-oxo0-3-(6-(trifluoromethyl)quinazolin-4-
ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, or a salt thereof.

[00123] Ina 30™ embodiment, the disclosure provides a compound of formula V,
or a salt thereof:

NR'R?

o

=z
///

WCOR*

10
-43 -



I X 10 wherein: R and R2 are independently hydrogen

or an am ne-protecting group selected from BCC, Cbz,
we@eoobendyl ; R8 and RO are i ndependently sel ect BCI/U82907/074438

hydrogen or Cl.6alkyl; and R o is Cl.6al kyl or

optionally substituted benzyl. NHCbz co H cCH3 O N

15 A preferred conpound of formula I Xis , or a salt

t heggelin: -46 WO 2008/ 014381 PCT/ US2007/ 074438

[00128] In a 35th enbodi ment, the disclosure provides

a con'pOleldln@)R frgiiogenor ap Amineguptecting grapfselrped fram BOGH

ON 8{ gR8'N,R9 X wherein: 5 Rl is

|ndepéndent S/nhydrogen or an am ne-protecting group

sel ect edR*fis omer 8QGlk@bz, or benzyl; R8 and RO are

I ndependent|y sel ected from hydrogen or C1.6al kyl; and

Riois Cl.6al kyl or optionally substituted benzyl. H2

co H NYCH3 O NHCbz

{ o

WCO2Et

o= Yz

A preferred compound of formula V is , or a salt thereof.
[00124] Ina 31%embodiment the disclosure provides a compound of formula VI, or
a salt thercof:

NR'R?

10 wherein:
R' and R” are independently hydrogen or an amine-protecting group selected
from BOC, Cbz, or benzyl; and
R*is Cy_galkyl; and
R® and R? are independently selected from hydrogen or C;_galkyl.

NHCbz

4
“”,
(o}

WCOZEt

15 A preferred compound of formula VI is , or a salt thereof
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N A preferred conpound of formula X is , or a salt

thereof 10 [00129] In a 36th enbodi nent, the
waele@shossr e provi des a conpound of formula |1 ,PCDUSHE07/074438

salt thereof: NHR3 "\\CO2R4 Ra Rb Il wherein: 15 Ra

and Rb together with the carbon atomto which they are

both attached conbine to form carbonyl or a 1,

3- drém ang agzrz%t{oern%ﬁ kR 1R @M&pak&ﬁﬁauh@ bf forfhfla VI,

WD 2008/ 014381 PCT/ US2007/ 074438 "with the carbon

at oerg selothepsiokh t hey are both attached conbine to form

a 1, 3- dioxolane group); R igsiydrogen; R2 is Cbz;
5 R3 is hydrogen; and R4 i al koxy. ONHZ ~\O O
O A preferred conpound of ﬁ?Ehgla 1 is\-J, or a
salt thereof Preferable salN’s Qre the

t ol uenesul fonate or hydr obr ow Qeogalt especially the
10 tol uenmensul fonate salt. @ 30] In a 46th
enbodi nent, the disclosure vi des a process wherein

a conpound of formula I |s-
N ( (1R 2S, 5R) - 5- (|sopropylﬁn€mhyl)an1no) 2-((S)-2-oxo-
3-

(6-(trifluoromethyl)qui nazo¥fh- 4-yl ami no) pyrrolidin-1-
yl)gyglighexyl)acetani de or a salt thereof 15 [00131]
The present inpvention may be enbodied in other

Speci fi R fapd RS alwmdmnden%'elpférqumgr fnraprna-pretestyig groupgyelected
essg r ereof . Thus, the above
enbo@hﬁgﬁ%g%E(LBHfgﬁ be consi der ed limting. Any

and al | Rnbodl atremdsp@]ﬁelttlyselpcte@ &om hiydvoeat érdh calkply be
taken in conjunction with any other enbodlnent or

enbodi nents to descri be

z;]j,

o

O\\\COZH

~
A preferred compound of formula VII is \( , or a salt thereof.
Preferable salts thereof include the alkali salts such as the sodium salt of the
10 compound of formula VIIL.
[00126] Ina 33" embodiment, the disclosure provides a compound of formula VTI,
or a salt thereof:

NR'R?

N
N

o

o
H

o N \n/

(o]

0R10

ZIl1

Rs/ \RQ

VIII
wherein:
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addi ti onal enbodi nents. Each individual elenent (e.g.
pref erabl e or special aspects) 20 of the enbodi nents

WO 2008084381 | ndependent enbodi ment. Furt her mor BCT/EH8R007/074438
el ement of an enbodinment is nmeant to be conbined wth
any and all other elements fromany enbodinent to
descri be an additional enbodinent. In addition, the
present HlnyeRe hl‘%nnde?&ﬁl Po%eﬁ: ez aﬁﬁﬁé—@ﬁ&ct@ﬁg group selected
di fferent enbodi nen parts of enbodi nents,
defﬁ%ﬁﬁ*ﬁhébﬁdéb®ﬁWbtlons and exanpl es of the
i nventi e 1 .
Fol 1 owi ng ‘& e Reny STl Wl or gt 1P
speci fi qal is@) amgl ordppended clains. The initia
definition provided for a group or termherein applies
to -48 WD 2008/ 014381 PCT/ US2007/ 074438NH¢43at group or
term t hroughout the specification an | ai s,
individually or as part of another g E%ﬂm unless
ot herwi se indicated. [00133] The ternE aIHkon(tb ers
to straight or branched chain hydro oup
having 1 to 12 carbon atonms, preferjg;;P o 6 carbon
atons. When nunbers appear 5 in a subscript after the

synmbol "C', the subscript defines N.or e
peci ficf ns that a
%artlculaé%ﬁ§ﬁg aﬁQRSHOP%HBQB oF@exaane "Cl_ 6arﬁr?$ﬂt

reﬂhmgoﬁo strai ght and branched chain aIkyI groups

ot OB Pt sEpPaRRn R ReopS oy RRs i SF iy 1x.

so Srarshtheddde subscript "0" refers to a bond. Thus,
the term hydroxy(C0_2)al kyl or éCb |l o 2)hydroxyalky|
i ncl udes hydr oxy, hydroxynetHVﬂ “and hydr oxyet hyl .
Al kyl groups nay be subst/ituted with one to three
groups selected from (G _ 9/, (C2_6)al kenyl,
hydr oxy, hal ogen, cyano, niZrof CF3 ad 6a|ky|)
OCF3, C(=OH, C(=0 (G _6arkyh), yr&RH, 02(C _6al kyl ),
NHCO2( G _6al kyl), -S(C _6 |),0 NH2, NH(C _6al kyl ),
N(Cl_ 6al kyl)2, N(CH3)3+, S02(C _6al kyl),
C(=0O) (G _4al kyl ene) NH2, QE2Op{Cl_ 15
4al kyl ene) NH(al kyl ), C(=0O) (C _4al kyl ene) N(C _4al kyl ) 2,
C3_7cycl oal kyl, phenyl, befA%yl, phenylethyl,
(phenmggéy, benzyl oxy, napthyl, a four- to

ven- henbered heterocylo, and/ or a five- to six-
rrenber ek'hed 8F e@niydependbety 18/dsighs bil dnuineitk-proteyting @oup selected

substi tut gjmﬁtg an aryl, heterocyclo, cycloal kyl, or
het ?B§#§f GFiB%Li d ringed systems are as defined
bel ow arrt shipREardBychRdentBRERete@Bm hyidgerdr & NERSI; and
substituents, 20 also as defined bel ow. 0613 When

t he ter M6 aldqyhlkylis oué@dlly ogpetituted benzyh anot her group,
such as in "arylalkyl", this conjuncth&& defines with
nore specificity at |east one of the

o
H

O\\\N\H/CH:;
o

~

HZ

ZI11

15 A preferred compound of formula X is , or a salt thereof.
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substituents that the substituted alkyl wll contain.

For exanple, "arylalkyl" refers to a substituted
wa@bkdglo1gsoup as defined above where at | east OPET/US200T1€74438

substituents is an 25 aryl, such as benzyl. Thus, the

termaryl (CO 4)al kyl includes a substituted | ower

al kyl having at |east one aryl substituent and al so

I NClobfRF am 2959 lenBbdifGhd ¥he RRBEGH: P&vid@@@&d?ﬁﬂou% StfBrmula X,

i.e., aryl(Co)alkyl. [00135] The term "al kenyl" refers

t o @tarsaltgigteobr branched chai n hydrocarbon groups

having 2 to 12 carbon atons at | east one doubl e
bond. Al kenyl groups of 2 o 6 carbon atons and
havi ng one doubl e bond ar st preferred. Al kenyl
groups may be substituted d@scri bed above for al kyl

The term "al kynyl" refers %tﬂﬁig t or branched
chai n hydrocarbon groups~Nagving 2 to 12 carbon atons
and at | east one triple borxd. Al kynyl groups of 2 to
6 carbon atons and having@@ha9triple bond are nost
preferred. Al kynyl groups may be substituted as
descri bed above for al kyl groups. 5 [00137] The term
"al kyl ene" refers to bivalent straight or branched
chaj/kereihydr ocar bon groups having 1 to 12 carbon atons,
££eferabhy 1 to 8 carbon atons, e.g., {-CH2-},,,

er ei n F 1 wdgpepdently hydspgemey ampiping-pgoteqtiggsroun FEgqtedhgom
gr o8@8, b 8fvdngy1; @l kyl ene groups of 1 to 2 carbon
atons, areé nost” preferred. The terns "al kenyl ene” and
"al kyny|Rened Rf ot ardepandpitiyatlested framihgdiogenodr Gl eklmly kndand

al kynyl groups,. 10 respectively s defined above.
AIkenylé%é“éﬁ@ﬁ%%l%ﬁ?”@@ﬁ§ﬂ5§?WFQ$@¥y s descri bed
above for alkyl groups. [00138] The tgqgn "al koxy"

groups. -49 WD 2008/ 01438i PG/ URP007/ 074438 [ 00138]

refers to an oxygen atom substitut by al kyl, as
defined herein. For exanple, the tzzgxgalkoxy" or
includes the group -O Cl_6alkyl. [®0133] When a
subscript is used with reference to"n»mHany,

t hi oal kyl or 15 ami noal kyl, the suE::ﬂipt refers to
the nunber of carbon atons that thesgfoud may contain

in addition to heteroatons. [00140] Jt should be

under st ood that the sel ections f5?E$¥T gr oups,

i ncl udi Mgpretarred ecrappine of foahWeXyis t hi oal kyl , anda salt thereof.
1(fnm'noalkyl, will be nade by one skilled in the field

o0 provide stable conpounds. 20 [00141] The term

! g( a[ﬂ)b;]]?j’l " Inra@@re]ﬁlbbﬁrrﬁnﬂ;)ih‘e} ﬁiselﬁnbl?ré pll’ob?lﬁydt ca@ipupd of fko)rmulall 11,

-C( =0 - 00142] The term"acyl" refers to a carbony

et

gr ot ‘to an organic radical, nore
particularly, the group C(=(hide, as well as the
bi val ent group -C(=O Re- , Zwhigfxe«are Iinked to
organi c radicals. The gro ' can be sel ected from
al kyl ,

RS R,

1I
wherein:
15 R, and Ry, together with the carbon atom to which they are both attached

combine to form carbonyl or a 1, 3-dioxolane group (preferably R, and Ry, together
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al kenyl , al kynyl, cycl oal kyl, heterocyclo, aryl, or
heteroaryl as defined herein, or 25 when appropri ate,

wao b@soorsespondi ng bival ent group, e.g., al kylBCEUS2007/074438
[00143] The term "cycloal kyl" refers to fully
saturated and partially unsaturated hydrocarbon rings
(and therefore includes "cycl oal kenyl rings") of 3 to
9’ wiiete Qﬁgbﬂ/ atords tPWHicIEREPHR b@ﬁl%%chea_ B&mbiBE form a 1, 3-

"cycloal kyl" includes such rings having zero, one,

t wodioxsfanelgra);subst i t uents sel ected from (G _4)al kyl,
(C2_4)ah§q$ ¢ﬂ0 | ogen, hydroxy, 30 cyano, nitro, CF3
O G _4al ? 3, C(=OH, C(=0 (G _4al kyl), CO2H,
C02(Cl_RMdalhkxyl ), NHCO2( G _4al kyl), S(C _4al kyl), NH2,

H(Ci_4a) k N(Gig4al kyl )2, N(Q _ 4alkyl)3+,
%Ioz(o jiaﬂ{f;/‘?diog )(oy4?a| kyl (ene) NH2, o

C(=0 (OR_44§.C[(5511&)|31§) NH(al kyl), -50 WD 2008/014381

PCT/ US2007/ 074438 and/ or

C(=0) (G _4al kyl ene) N(C _4al kyl )2. The term
“cycl oal kyl" al so includes such rings hayjng a second
ring fused thereto (e.qg., |nclud§pg
het erocycl o, or heteroaryl rings) ©or
carbon-carbon bridge of 3 to 4 carbon atgws. [00144]
The term "hal 0" or "hal ogen" refers to. ®ro, brono,

f1UOr O a0FciRde comBouh@OLARhuT e t er m " hal dal eyl IRADE
a substituted al kyl having one or nore hal o

sub®eferablerfelis arrgie telyenepionate yphwsisobegmide pai pypgeisinao,

ldo' oft eﬁsﬁlf&a‘t’@§aﬁ”ﬁt hyl. [00146] The term
ﬁ neans an al koxy group having one or nore

haI@OLEmbshmwﬁkmn©0¢ﬁmntéwdmpbsnephakbaamwwyswmﬂcmwdes

0 i NG
oxy QBRI A R 280 SO0 OB B R 2 000
‘ar (%L(‘tnfruefcemah}ﬂ)qumhmmm ylixhiphpnirblidifi-l yoxgriytexyl)acetamide or a
1-naPh$h |. and 2- naphthyl. The term "aryl" includes
suchtt ‘W%ﬁ havi ng zero, one, two or three

15 ubpbi31yentis HelepGheatibd May b mpbdaldky bt,hel( s@é’elﬂa e Without
halogen hydr oxy, .cyano, nitro, CF31 dal kyl)
pa@(lg @qu thﬁp;r@)% @ser&gﬂl p(twtbutes @ggqqf W(@ algpgp k;?lbddlments
NHCRR (1§ ot &Mildere(ﬁﬁgtmé ahky Llﬂd alll\@fl@oodi}lli@élgI of AR ﬂféékﬂt’mvennon
N(Ci 4alkéa. yl )3+ S02( G _4al kyl)
( :1@3(1@ talgon| ik yq>rgmf@)1m1th aIgy( a@r(e@bommeRMr@ﬁ@me@gp kyydeperibe
and I ) 0
z{d(a[upﬁgelteg%og?mgﬁ@ J@(th ﬁ%e&&eﬁ%}m@ o/ g%eg{rbge Ggrggécm]_gs%ects)
2@ub®ﬁh¢mﬂ®mnmmd1sUNwmmemkmd@dembmhmmnnﬁmMEn@mhhmhekﬂym
| or. fully saturated)..3- to -, mepber e
7 e iSRS g b PR R g any
be @niodinfent®ideedride a2 Oddifuharamt ddiimdgk. OlaREditidn, ttee present invention
11- menber ed bicyclic groups, 10-to 15- ered
tri QYRPPESy rcalagéaméaeﬁdl?fﬁﬁgt %rrabogmeenh @%Wf@%n@nﬁ%up
CONdeFinRioRY daschRptidk OAt QRAREE ofSIRNhAnRoPRRePRerdiO OXygen
or sul fur atons and/or fromone to four ni trogen atons
2brovided that the total number of heteroatoms in each

ring is four or |ess, andyfpiN$ONS

[00132] The following are definitions of terms used in this specification and

g a

appended claims. The initial definition provided for a group or term herein applies to
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provided that the ring contains at |east one carbon
atom The fused rings conpleting 25 bicyclic and
WO 2008PCI38L groups nay contain only carbon at onBCHOS200HY74438
be saturated, partially saturated, or unsaturated.
The nitrogen and sul fur atons may optionally be
oxi di zed and the nitrogen atons may optionally be

qu aﬂlﬁrg%@ecg terhfrol@lcRt @6 Xﬁekfﬁc%twnoalﬂg clABYs Qﬁlv@&faﬁf bed [ﬁf;t of

any available nitrogen or carbon atom The heterocycl o
ri motheagrosp nnlgsrotheawpe ingdivatedt wo or three substituents

oL TG oy G AT LA e

C( Q) Hg 1 t@(l% orb@ atglai; Ppyd@railmw cD@( @)mﬂéﬂ/]qull numbers appear
N TGP dy e isbscah e i béichy e

C( —lﬁi)n(‘t@t of caﬁn'bn‘vi‘@n&@ﬁlﬁb @544181831 6y W&ﬁ?aﬁrﬂ?éﬁ&&mple "C, calkyl"
I | ene) NH2 Cg 4al kyl ene) NH( al kyl ), and/ or
e s‘qgg]ktylpé J@yqslxe@cﬁam alkylajoupy wi p,tg s garbon atoms, such

het r I t rral
oxeat%a?(r%i%/l%s"i éﬂ%l dl% Bjﬁl {})% oxa%)ﬁlﬂd%w p?@%’x@?o%ﬁﬁ/lyhe
t hi sibgiript!| Qﬁy¢fers its@bdridaZlisi dhie tyin, hydmoet(ﬁah)ﬁﬁtwbdrlﬁﬁany |

1 stk BTG i, Gy S RBRtAg rd BsdoiM groups
az ermwé sub %tﬁ&ﬁ%ﬁh Qmwthreé g&ﬁ&%@&@@%ﬁm 6)alkyl (Cre)alkenyl,

m)rp0|ny I anor phol i nyl,” t hi anor pho
sul Hydrixgiehalagan, awerop higioi G, Ol shlspi, OCH:, G(ﬂﬂ)Hx@(ﬁﬁéCl salkyl),

F.”L‘Eéﬁk S R YR R, G AR, Sy 081 e

s u b@ﬂdyt)u NEAHANC SOREubityil) O(ﬁ@((&r@lﬂmlbna)NHz @(60)(C1-

AT SRR PTG T

ri n@slzylﬁﬁiedylemﬂglsheﬁ@mxﬁ@e&ylda& piipITREse doRpRagydhtced
groups, 9- or 10-nmenbered bjcyclic gro , and 11- to .
14- l?ﬁfﬁ?féﬁloe and oF & J¥g-ite Sigr BepReredhetgioqry] n&‘}%ﬁ‘? a sybyituted alkyl is

het @6QaNYE with QY BryE (H@t%l%b?dlcn Sy@od1Rf1 88 MRt R ?ﬂ)uﬁ Osﬁfdeﬂﬂ%ed
one or two oxygen or su at oms and/ or from one

f ougystams ﬁ@géde gred helopraad e may haxe 2ete oo v, OhtlilrﬁséﬂbS@fuentS

cﬂetﬂo%tdgﬁi?ed'b%lo%ﬁ‘:h ring is four or |less and each ring
| east one carbon atom 15 The fused rings

conffbE4| nthhhlethb n&rm(f‘lalktyl ‘asgked mget)hcﬂ witch wodwpgronmﬁuch as in

cont a nl car. on

par ol §RPRlon B0 el be Rl Rl BE ahmsne

sul s‘ubgut@etnt:srﬂsatma:ysubmutanﬂkﬂrlymbeomadn i oz exchnaig “brfpialkyl” refers to a

ni trogen at may 1y be uatern ed. . .

%‘B%ﬁ\“%? al&%ﬁ@ a\m%w%a %VGB’YI}?{Pcart @stgyne P%&?@SW‘@%&”

23 ncalrynd SucBlas b@BSIt TmRNBe kol aYy 1@, QAR TackuliGh slaygmdt&elower alkyl

ot her fused ring or rings may be aromatic or non

ar oifytnget leay engyay bubyityant gidalys ineydepan aivt %}&eﬂﬂb%nde%\rw

avaégoglg}groﬁbtgoglgﬁc@gﬂkylar bon atom of any ring. The
heteroaryl ring System nmay contain zero, one, two or

t hr 881354 ubBhd temeallengiErefets é‘dStfathhDI(t@nCh9fh¢H@W hydrocarbon

A P ey BB T
3000 2t Gi carbah kitpims ,and having one double bond are most preferred. Alkenyl groups

may be substituted as described above for alkyl groups.
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NHCO2( G _4al kyl), S(Ci _4al kyl), NH2, NH(C _4al kyl),

N(C _4al kyl)2, N(C _4al kyl)3+ 25 SOZ(O _4al kyl ),
w@Leolp(4381 4al kyl ene) NH2, C(=0) (C _4al kyl ene) NHEI/Ky10p7/074438

and/or C(=0) (C _4al kyl ene) N(C _4al kyl )2. [00151]

Exenpl ary heteroaryl groups include pyrrolyl,

pyrazolyl, pyrazolinyl, imdazolyl, oxazolyl,
i's om@ml] yi Thetteﬂnaeza@ll}xl!yr r&f@ﬂs@@bt%@ﬁ w braﬁ&@& maﬁmdyclcarbon
furanyl, thienyl, ‘“oxadiazolyl, razin

TSty 3 5 1 ctaeegirns A MEzihohe bl oRIATEO! Eroups of 2
be {

Ceng SRS M R DAY L ECRRIBAN i) oo

i soqay eodubsiiphited @edezqrﬂmdj alrok yir, alk}yégmomsy ranyl ,

I ndal | Ziny. benzof ur an
Doa Il 2bhe ey G2 oA (o TR e SPERG et
2001%/d|§5b4r$)8ﬂ. nginfﬂ 1%4&521@@% 07 4&B&datgrﬁg @Zﬂér}ﬂbly é t? 8 carbon atoms,
pyrro i dy ur opyri ydr oi soi nda
t et %h%@&u.%ﬁlws lamag HrﬁeraF 8 Loyry 251@(1? groups, that is,

het aﬂkﬁé{e)glro@g OHDE - g &%dﬁc&eomsf e n@sqmeﬁed 68 WS idlkkin@Rne”
qu i nazol i n- -

6- t3df pipndenst rﬁyf¢r t@; biVﬁlalzthl?ﬁl&lOf)ﬂllken{’l@@i shynyhgerues.a

10" OldthobS oL LA dbodUPRILhHER ol fsneg%k byl A€ described
subsgftufgg and Jhsubsflﬁutgyo r oups. T801§§] fﬁgje
comﬁ@umﬂsaﬁshgmnwdescrlbed may have asynnetrlc
cen s _of JAresent .on
contBl o ETERCR: hdP o GRSRERn A Y SRRl o sy

[ SOdleﬂhedjhdrdSln Opdi exaply, tAe teina ealladsxyr ac gwiudesfthe goup 1Q-Cj galkyl.

knomn in the art how to prepare optlcally actlve

f or Wﬁ 9% ucWhama pipserans bl used wih esferenge éndrcalliayy niioglybyr 1
1§.\/%£§ﬁ§du§y1 FhOMoeRpk feRlrd b6 tfi‘&ltldrf{t%r 5t &Eﬁdn%nﬁ%aﬁ&ﬁeagr ip may

georietric isonmers of olefins, C=N double bon
andmeeHMMﬁ@U@awlawg@Hm@ present in the conpounds

des@ﬁ#pbﬁ It gl?ou?d l{%un%@rgtogél PHE Qelg'ctugl?sl fSr %F grggﬂnszm@]t%@gﬁ éor

conte sen I nvent |

geosxetples, aill@@yr&hlealhﬁl ihlenncooriglvdB befnaﬂehle_y @reesgidlad in the field
inventi o ?%E descrlbed and nay be isolated as a

mi XPRFY G as separated isoneric forns. Al

2 hi [|00141] 157l (@it Qfaﬁ%ﬂﬁ'” kers ERCHINA16nt LByl @RKlp abk 0)-.
geonetric isoneric forns of a structure are i ntended,

unl 9842 heTlsqder@i Tacel” sefes et prabanst grpuifinked ey areamoredical.
I'S 1%91%%%1&1'0\%!?11 Yhe dr Gﬂ%@e‘kﬁﬂe, ai 991?‘?54’[11 %ﬁeﬁ%ﬁdﬂfp ‘EE%)}Q‘C

compou cl os n’nmay dlsp ay su
actwhiclt yre diokquiatp eogamctr:tmctaltseThxt frenp RerraMpr s@tdtedofort hlekyl
strie re consi ere

 hemEREL ¢ SR RUE SRR ok Brie PR Bt or

23 hewhacgpiopridtaitey ¢0&1|esp‘oﬁmn§6w81‘éﬂtl @varleRy alflefe. usi ng a
chiral colum or a resolution using a resolving

agelfP148 c nThsteray| r&XHIS?wl?%l EHPTS 19 Ydy axurafyd apdrastially, unsﬂswgd
gte;ol%{daog'gg@ﬁ hﬁés%ﬁpﬂh@ijef&@ﬁlﬂﬁﬁes ‘@Moa@b%?ﬂ{ﬂ%@r) Y 10 4. $9Ferably

3 to 7 carbon atoms. The term "cycloalkyl" includes such rings having zero, one,
two, or three substituents selected from (C.4)alkyl, (C,.4)alkenyl, halogen, hydroxy,
30  cyano, nitro, CF3, O(Ci.salkyl), OCF3, C(=O)H, C(=0)(Ci.salkyl), CO.H, CO»(C;.
salkyl), NHCO(C,4alkyl), S(C;.salkyl), NH,, NH(C,.4alkyl), N(C;_4alkyl),, N(C;.
salkyl);", SO5(Cyyalkyl), C(=0)(C)alkylene)NH,, C(=0)(C;alkylene)NH(alkyl),

-50 -



[ 00155] The phrase "pharmaceutically acceptable" is

enpl oyed herein to refer to 25 those conpounds,
wWOori08/014385, conpositions, and/or dosage forns REN/UR2007/074438

are, within the scope of sound nedical judgnent,

suitable for use in contact wwth the tissues of human

bei ngs and ani mal s wi t hout excessive toxicity,

L1 rddadk lceroy@l. aﬁé&&hé’)N'{@ ﬁﬂl?ﬁze Th‘%rternlotc?&[)alpﬁﬂ%@ﬁbﬁﬂes such

conpl i cati on, a reasonabl e

benrelfgSthﬁYln&ksqcamd @ng ﬁlﬁ@ﬁh@sﬁp (ess welading bengp pheterocyclo, or

ggﬁg r
derl at| urh]!go)f r%w?%g&gg)gﬁagbs% ntdge Oﬁﬁﬁgscaﬁ)v\h%gﬁgnﬁ t he
par [@ﬂ144¢on"p51m,tmuin‘ilalq’frmdf1ﬁalcgdn bgefanaaﬂolchlg)rcabrouinapﬂuofoascélodo

al er.eof Ex S har e accept abl
o b4 e AR SR PR a1 na B SF BE RSt o
or gabitiucel Horseahhple Othaldalkl/Ic inchsliedhmeso, SUahd ﬁﬁluﬁlﬂlﬁhﬁﬁﬁ'l
al kali or -53 WO 2&0 /014381 PCT/ USZOO?/ 074438
or gdift 4l salhedersy halgalkogy” meany grak SYHOUWhax g 98% 9 tpere halo

aci ﬁl%sm@éﬁ@é F&%xhﬂnﬂﬂ@ hIl'B@lko;E%h%dﬁﬁj@@@UFQal 'y acceptable
salts include the conventional non-toxic salts or the

qual08HTar yThatenihgtereness skl inpladgrayaen sebmpelmerogen.
or f
R AR, oo TR DR, AREER oSt anc >
nonnatpbﬂabehaietrs ‘Byl" molluddesuch osgs ldaefmg\ze@ preptwa ardlirgani ¢

ﬁc:]s(rj %tsf ents s%lségteg ?r @1 Baﬂljfl’ (aCb ?ﬁﬂ%rgﬁb}éall“ ) o%gﬁfox?/,tclyano nitro,
an dCIF3I;19((]31L4k1Ryl) 1)(¢ N he:CSHl Ce&Mr@npsalkeltl CH,HOTOAY kD),

ot e Bl S P P RSB R il

15pansmgc1 ﬁﬂt&gl@(hd)(x};irm(ymbﬁp{p phenyl acetic, glutamc,
benzoic, salicylic, sulfanilic 2acetox)§zen20|c

f un%qaoa@wm@rw@gﬂ@w %lld/oré?(n@(ﬁaﬁ@%dﬂnﬁ fesellgbhane

di S[‘ﬁbf@]" CTheocé%s' ﬁeteﬂo@%@* d?n‘h&eroé’ﬁﬂc A Ilg?eré ﬂoi‘éﬁbstl{@éﬁlﬁa]

The phar maceutically acceptable salts of present

i nv@mbsawtetﬂawnﬁeomaély vhiek iz be partieHyt %éulbfaaa@mtedd dnfeoldnd

whi t

c olnlégelﬁ ared grs] %ﬁ‘q ré) t8 fo OL{ ﬁ@tgllogﬂoée nghc ?/n)glgx%nutéeﬁ -t07 M 1%1esmbered
2(c anmbecpeleparups, by lﬂem:rnbemgl Hidyelic gnoe[ﬁ acl ld-torl 5Shaswered

f f th t hi t

o g5 R TR PR DA RS R

Or gévitatn &Rloy 8 oxy@en dbrisuBuldtorhddn@/o@ frofhe toMdur nitrogen atoms

gener al | nonaqueous dia |ike ether, ethyl acetate,
et h@ﬂﬂfiedy t#l%tdbf‘rf@ pgnber gf heterpatergincarh rnggs &ous pploss, prgfurther

Li strsvidéd ttich goaams%t RE® oﬁ@éambnl afbriemh: RGE@ANS completing
Phar maceuti cal Sciences, 17th ed., Mck Publishing

2 Confpeslic ambisicysiic s meBsontan only g4r8on ptpes apdspipla fearaied,
nﬁal?tldl sgtﬁfa?elayoﬂ Jﬁgﬁ&a@ﬁ alth%qnt%eﬁ gl(aesrlﬁﬂlcﬁomglg(af}e 9[91]05 }yebe

ce prodrugs are known to enitance nunerous desira
q ua¢xldlz®lsandfthe Ipthwenatoeu miayapgoraly ge quagewhiaetﬁ The brqterocyclo

(t))lf o%a \Pq@ rlna bﬂ)e at{aghedn?a N a%gliia%ﬁe nqugeggfcarbc}n a ﬁlo rﬁ@tgrocg‘ﬁo ring

Dredent i fiventi on e Fvered pro
f or iy &num zérb)@ngmes enthrecistiwenicht® Beleged findne (TlQThlityd, (C,.

3QTEt ﬁ%]é%yi)?l lggen fdrgxqrec al;lg Sn?t% lC)ﬁ 3,%(%'1 Tlekyl) 8@1}30, %298)&
C(=0)(C1alkyl), CO:H, COx(C_salkyl), NHCOx(Cysalkyl), S(Cisalkyl), NHa,
NH(C1_4alkyl), N(C1_4alkyl)2, N(C1_4alkyl)3+, SOZ(C1_4alkyl), C(:O)(Cl_
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of delivering the sanme and conpositions containing the
sane. "Prodrugs" are 25 intended to include any
weowalerssl y bonded carriers which rel ease an arCT/U82007/074438
parent drug of the present invention in vivo when
such prodrug is admnistered to a mammlian subject.
Prodrugs in the present invention are prepared by
rmdgaﬁaﬂeﬂ@)mz}ktx%b)@@Alk}qg&wﬁ(amyﬁsmyorIcra @Ja@ m%%mlcl
in such he nodifications are eaved
ei t4abyDi- nE&e@miamhetfrfaWCb@gr@ﬂpsanclmle 4Zﬁt1cbli1xlaoyr110bdmhleoxetanyl
Par @il GRI QUL LA MBSIAR, b gdlfml SoReRgyf the
present | Ventlon erel hy am no
S uI &mghj'dlgolfurargzﬂ qmgmrud;;l pipodzdylt Z}Omwpegﬁ'zmyp 2td1<ap1pemd)¢r2—
R R A
hy dinhogpydlinyf, ﬁlﬁﬁnaﬁhcﬁlﬁnyl {}ﬁéln(\i‘@loﬁﬁgiﬁduﬁ&)élaﬁ Ihiamorpholinyl sulfone,
2007/ 07443 or free sulfhydryl
s pSaLTOBIS BRI ds e S e ke

not o130 tekb thidh “IRELSRHIE refdr@ I RbRit@BFaIANLPRE®ted aromatic 3-
derl vatives of al cohol and am ne functional groups in

t hetod dripshsers rives haydngang sefour heigredempielectaddrmof. S, or Nin at
10 St @l EnLATRAURL” sﬁﬂﬁn%ééaﬁ%g St Ehb&Ed m@ﬁ&c Eﬂ%"ﬂ%%up%% or

I ndicate a 5 conhpound Is sufficientl bus

sur W-membaed kitychn gtawpsh and &F-wd lﬂegn@ereétrwpcﬂrq gryupsta@mrlag of

r eat%é h@[g‘rolgl]gi( 9 epe %on?a.l,lﬂné 9 fl%lo@tgfin%gn IC(KHT On ik oq b Sggﬁ:lg YPsulfur

t herapeut resent i hvention 1's
to z&m‘ommd/cstfmbi @ec@fquomndgen 4t@ﬁs]4ﬁ6‘]f1dédrthetrthaqmem nmnl:belr y)f
effective am)uq1t i ntended .t o,i nclude . an anpu

a CEARURYSe rﬁ@ D foé% ENESS 4G SHDTEE AT Bl OPCSH b o

1nmoniiy fueld rinbeceiiingalid m&ycﬁé arkOtriG I QEUNES mey edufidel ofly carbon
an anount of a conpound of the present iInventiqQn in

co n%?rﬁ%\%qddﬁametsrﬂmmﬁie?ar%{w %f%}tw@ PR det hegttrogsa apd

| nhiyit acdePmiy opticahilyesd dx¥@zdd@nd er%@t?o h atBﬁﬁYrﬁ?to tionally be
d| sorders as discussed herein. [001 used Rer ein,

"t r@@teiged. deteroppybgiopviicle gy élcwlwe)rttrﬁ@ahmmt ingfudg at least
di
a'ré&il%ﬁf U%Bﬁ&gcaﬁﬂ“g R RR fus%zﬁﬂg d& egi IIan bgar&nﬁwpon-

preventi ng state from
2(pc caromitreg Thrhegerpapingabyp ay paattached labany awinkblegutodgemantaalhon
Ibzeaﬁrrg%gsrp grzn Tfleoheheroargl rlngtsysir‘%;tnaaynﬂra%m zer%so ¢ twoyortthree
di sebsausitsaticted frem,(Car)ileglt qmg)almnﬂﬁhkﬂﬂg@p,ﬂﬁﬂtoxy,ajydid) hitro,

Fer el Gl e o BERBCC R G ks it Th oot
use1dHt1@5(eJ1 amm) S@Sluﬂﬁﬂ!; @\u@ Nﬂe@l 4a1k91)f1¢(roma1@1g N Nx12y1)3 )

cons |mt|n

235y St ek S Ao AGGBENH n (SP I a5 NG caf o
phy@(: ¢ Cl%gylg{éwcqqglk}qﬂar acteristics, but rather it

shou understood t'hat these designations are nere
i del@0151] erExempéﬂry betearnt] wreupsnndvdsrmtielyl asreaeldl nyrarainyl,

t he ml(ﬁ:a!%glglﬁ%;(a?zroiﬁ %oxgﬂ)l);l ntil%E(ﬂ?lt {h%,rzha%&?/f) 1SB{h?aSZSEI %ﬂanyl thienyl,

oxadlazolyl pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, indolyl,
30  benzothiazolyl, benzodioxolyl, benzoxazolyl, benzothienyl, quinolinyl,
tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl,

benzofuranyl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl,
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[00163] The present invention provides crystalline
forns of the free base of N 25

W@ CRIPBIOR) - 5- (i sopropyl (et hyl ) am no) - 2- (( S) PRFUKM0BO74438
(6-

(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-1-yl)
cycl ohexyl )acetam de as a novel material, in
parlha%iy%yrrmepﬁmgh éﬁﬁlﬁﬁﬁw 'dﬁ@hfonsoﬁl@lGS/Ptté‘l*ﬂhﬁir&ﬁﬁﬂﬂhn#lrhnd
certain mbodi ments, crystalline forms o

t hethe bl lag heteropryb grospsanelidg) foy examnde, Ofsgbyiituted quinazolin-
Pre t ree base are discl osed

in {ﬁunggafﬁﬁp%ghggﬁt sl B P T 1 1,
and0AnNG23. Y\@@ﬂ:@@ouﬁheomroe&lemubmmm@ tifi shall mkkide prbettiigd snd
5crystg]gt %forrrs of salts of N

((1 J‘é’ﬁf) sopropyl (met hyl )am no) - 2- ((S) - 2- oxo- 3-
(6-100583] Vﬂl%l@ﬁfp@ﬂn’k@ BdreMAELIB2D AN ﬁM‘h@ﬁnmetrlc centers.

(trlfluor netgé)%umazolln4 | am no rro{|d|n1 2

cyc %@&19 FichgnyRntign c%]épg Apjsgpnigfrica ly,substituted atom

parhbeb i@lated h BtiPNRTIBRECLIHAC A HrRC ABRWRAIKB ok R e A how

certain preferred enbodi nents, crystalline fornms of

t hetoaipess oieally gcvstarmntuchps By Fseeliatianay sgcemiorfarmasyor by
Mih@ﬁ@h(?;m%ﬁtdaﬁl acc‘tﬁjetsﬁtrtﬁfggnﬂérﬁa‘?sl %ﬁf} %e&n&tng 1s§f§1@fmlf§§ﬁns

di"- benzene sulfonic acid sal

an dCfIﬁ dowe Honflprandl th‘e htkh eantmp t@allmsent[lmﬂlt@@]npﬂsldu é@drlbed
herheelrer}n aBg l 051%{21 lerls%fnlee:l;ssar% Qon(t" r%p‘cl%tgcl 1n t?e rlz:soer \o/rll n@ls and
t he ehém'ca Jrent s p at

ar rtaermg gacamnsc pdmékef mt:@npduaés. ofahepresent iavohtion anedasnbed and

form the crystal. 0166 erein "solv

| Tk 05 E iR i ROSFETRo R sl CETRe rypy it el
12anddigterbRict fAadmit Wik @nd SPgomlcHE i¥0Rceic WbraS oPh sttucture are

sol vent or solvents i ncor porated into. the crystalline

st rigtepdgdeunt qﬁﬁéhesSBF‘i}%“rﬁterﬁ?ﬂh%Wé§r ispmerrefoup isqRe@lGY be
presgoicd N @ regular arrangenent and/ or a non-ordered
arrangenent. The solvate nmay conprise either a
st ol08HMb nePrs enaptiontrs vE ewnokhdsribicrased kaswu ey gisplen superior
sol y c‘ﬁWty {1&{ eclf;eldlvﬁﬁl thg Qher %ﬁmh%f th@ t%%l ?!I?e&nq tlwrl:s at]e 90n51dered to
nonst ol c etric ampunt of 'Solvent ecul

2(r eshd & pattfthreqmespatribveation. oWherukqlsmldyﬂparatﬂmmﬁthehecemlc material
sol vat e. 7 a
2 G B MR N DR B TR A g S e’ ne
Not agefitsatiodsl dam@hondchidrile rah UStevealD. & odnes ah ol nibhispbiay Agents
definitive X-ray diffr ion pattern. [00168] As used
her%d hemg{%@%rﬁ?ﬁﬁﬁ%% " when used in reference

015 Crivesiddsk ﬁlﬁrrﬁ%{ﬁcaﬂ? @J&p@bl@mﬁaymsiedn@evélﬂ & @fer to
furlt y greater than 90 weight % inclu |ngv8]9:eater

hathog@omgqundg matgnls, gompogiiony gnd/grlosayg fery vaachpss, githin the
% &B[Se @séﬁhd rhéb‘fégijﬁlhélﬂﬁﬁ %Rébl%{%r ﬂ%qmcoﬁlt&%){\ﬁ'tm%su@s of
based on "t he wel conmpoun
r erﬂmmamrlpgmgmrelrananals:wnlpnm @esssmeh@nmfyo rrr@agyn, @ﬂergheeSponse or
CONRRY pgdbleerllg] 91/ coognplication, commensurate with a reasonable benefit/risk ratio.
[00156] As used herein, “pharmaceutically acceptable salts” refer to derivatives of
30  the disclosed compounds wherein the parent compound is modified by making acid or

base salts thereof. Examples of pharmaceutically acceptable salts include, but are not

limited to, mineral or organic acid salts of basic residues such as amines; alkali or
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reaction inpurities and/ or processing inpurities

arising fromits preparation. For 25 exanple, a
w@eoosHad3Bi ne form of PCT/US2007/074438

N-((1R 2S, 5R)-5- (i sopropyl (nmet hyl)am no)-2-((S)-2-

0X0-3-(6-(trifluoronethyl)qui nazolin-4-ylam no)pyrroli

di n-1- yl)cycl ohexyl)acetam de, free base or salt, may

be &gﬁﬂ@ﬁl@ yPsi Al RhdsSufids@aibBx iR akidl:tand BRIk PR T LY

greater than 90 V\Elklﬁht % as neasured rgi means t hat

ar ephgrmachitecally paseptidnosalts anethdg divepaydnjionge saiptosty sklfs ar e

art E}garﬁlggniﬁrﬁ%itsmﬁg% ﬂfage?iﬁ%oglﬂg?dlgnﬂ@d, %texa%flp?lg fpofm non-

mat%ural al ‘conpri ses ot
N- (to4iR iIREgdBR) or Hrgah s pide pldr(eranply,| shendongdntidnal non-toxic salts

(S)-250x0-3-(6-(trifluoronethyl)quinazolin-4-ylam no

by PARCHR Vet G oGRS A bR bGD: Gl R
y| ) iopedbedigix yu)faie kel finde phbspaerid) asee ard thalilte; andlé eilts prepared

reaction inpurities and/or . processing inpuritjes.. :

[ oof%éé]orgé%’ﬁﬁﬁé%s‘lﬁg a3 Helie ,pg/g)gcgnpq, PHE % g%%ve%@ lactic, malic,

pr oitalRdcivid BhcSRS bandit, ahdidic, i@ xy R8s HhbAIMEs &iimic,

i ndi cating the presence of a dom nant. anpunt of a

si nigneois seliqylie.apifanilie. PorsoaRenojst fustar tlupadfonitount s
10T Q8GRI BRI EeRhReEsuftbYS tdhtid REmiAIdTEnd tmd hi. PT esence

of nore than one crystalline formin a sanple may be

det @PH7hedTimphatneaskuticalliesrcendiic wdts phihelpresgdt magntion can be

di ffracti R r [ .at I : net i c.

OB AATER BRI Gl A TPRIAE bty by

pr esan@eiond] chotticd npdalds Genetdllg, suclh spacaslarprefaralby reacting the

experinmental | y. measured PXRD pat.tern .wi.th a simnmulated

oXRE O ey ARy Cenrson rar & Ty oene Pt ol e
15 or dppidpribtd dagaiptie in witer Gl eg@tc sJVERD ofya R ture of the two;

cal culated fromsingle crystal X-ray data, See Smth,

D. Kgenerally, nppggpegy @d#ﬁﬁﬁ% ethigfceigicatthangl Jeopeopasbyider

Di ffce@ailie ArcRR BN Lists bAMIIC Qs RITH@AIIRReAABRR L OT Y,

Li vernmore, California, UCRL-7196 (April 1963). [00170

Pr eflastapteytical Reieraesy 378 odj, eack Bphishing CoutpanyaReitet Py, 1985, p.

pur ! itV s _indi ess than
Ay T SR B AT St

2t half0138%6 o¥intchmodrogsadre bmeta tacpimncqmuniteows xiperablermalales gt
measured PX attern.ari.sing.from the extr aks
Cha i P21 it f S Rl sk Bl B TR Bapounas
pr edfelig @ekehSin@enticin yhay at Héliveretl af profa@y iforen. s tlssiresahd y
pure phase .ho eneity with | ess than 1% of the total
pea‘P%V&“S‘élSi Ipfe n“F?g t%?@d&%/?r%‘ﬂ%%‘?f]t ety éﬂln}ﬁﬁﬁﬁiﬂb‘&{‘lﬁ% fpgthods
ar i §dagvdiing MetsBe 28l @xipositiPRVHtainRtth@fatneabBRAtugh T L8N
the sinulated PXRD pattern. [00171] Procedures fg.or t he

2Dr eipependite inchre anyqvalentnontlest orsricay whigh sikgese # acHxe parent

Theggg ¥hapleldAink QTR iMBYo BEEP B8R DY adhiNidkicgtYa Of

met hods, including for exanple, crys?al 't zation or

r ecingrsmalidn; spbie¢to Rrodrugmimthe picsen inverfpimpegprepared by modifying

T e e

cleaved, either in routine manipulation or iz vivo, to the parent compound. Prodrugs

30  include compounds of the present invention wherein a hydroxy, amino, or sulthydryl
group is bonded to any group that, when the prodrug of the present invention is

administered to a mammalian subject, it cleaves to form a free hydroxyl, free amino,
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25 froma supercritical fluid, and jet spraying.

Techni ques for crystallization or recrystallization
w@boosoyssal [ ine forms froma sol vent m xture iPCT/US®N7/074438

for exanple, evaporation of the solvent, decreasing

the temperature of the solvent m xture, crystal

seedi ng a supersaturated solvent m xture of the

ol Gailguiandhe groi%?l rEspeétfv%I%rZ %x%idl'e@&f Prb@ug SRR but are not

m xture, and ion of antisolvents

(c oimiteste gicetets fgymatoandenztodshivativiex efl pleohol3pd ppdne7gyctional
The di stingui shed using
sin rF]gJ g??thgﬁg?lpﬁmamﬂﬁ%% épgglglelgﬁg whi ch i s based on

uni 0¥ | Mwoamenndé’ apfl “aalzle: ﬁgicelrei’rayesmadnt afindicéton m

n A detail .
o< rinsHFERAGT it ftlab FEPE Ry, PhagB gggroc or puriny
ZOOBquﬁ14&8&0&6&'&,{111:5%6@?drﬁﬁlﬁﬂ&&nto&tncnﬂﬁca&iodﬁmslapeutik(agﬁy. The
Structure Determ nafi APratlcaI ide, Macmi | | an
Co. PreseRighy spgpi st to ?fﬂ 's CORAPWAS-i s her ei n
I NCRO GV at ethcRyeltRAIBS ¢ éfﬂ:@ﬁve a‘ﬁllchlﬁ{’ Ratnten@d o iddhRlc YR h@YEht of a
arrangenent of atons in spatial relation within the
cr y@moumdw@ thepreseaieinpaion alopheres eepnt2d ghegepbmdii¢iett o

1d hee ?ﬂdé efithd A tah %%{mt%tf Q %lﬁ ould %Pﬁl[e gfegéhft GiRentf0Rqh her
means |0 characterizing the cr sta structure Is
by gowdetioxwithpthd Mwam@redmnanﬁwywo inhibwM €Iy 1 toh effective to
eXpt?ealt or r%v%nt asor&)eq a?srcys ussgcll Iwr 1%Ct ion profile is
&d’ a sinu atetf Fe: representing pure
pOV\[I)GI61r]rHt Af usal ,heﬂarmt ftreratﬂig”air “trdsmnerﬁ’acmfeﬁﬂhakryzttmemof a disease-
t enper at ur e, ntsfo s ect f
o e PG G  agun 300 YalidEett) HSY es Pajdiscase:
15 hedte FBANScRfinehalraahaill nipagichine when fchmantigal bsRéellisposed to
such as solid state nuclear nmagnetjic. resonance

( SSRRmFCasepied Bl gl yes e ﬁiil%goseé PORGVHASLT: (b dRfybiting the

t heg; e amk MRE bi&tiap ﬁld&%locpmeﬂ'l @20 RS RIBLEY $he ﬁﬁé(as@—%ﬁ% ie.,
be used in conmbination to characterize the subject

f oreensipgBERAJioMIfehe dpaascsidyl i gi bl e wei ght | oss,” as
emlpgydy Nengi, esalﬁe&ﬁ@%lﬁ% c?Js ﬁgas%e)% fRyfo g' nfil' fagh‘%ﬁld

t he presence o0 a heat non-s
2(I 007 5¢ caiivileted ﬂlmlfingsgﬂth gsebeo %w\mhﬁ‘rsubmmkposSesmg 51m11ar or
enpl,oyed her.ei
oD ENBEL ST R HRaiBh B ARIF S e Bk i sheuidbg widgptood tha
t esthed deSgiaions diy GeRIdDfitiers tHaOhbaki belimte®ree dearb@dingenthe

of the inventian, crystalli formof N ((1R 2S,5R
20 characteplzatlon 1nf0rma?10n also presenteg?lereln (( ) -

5- (poﬁm ODYI'hé%Mh%ﬁ&%o@d&@@kmﬂm@f&nﬁ of Bie ek bise WON-

t _A-
T e e 1.
bas 1tﬂ[oro?§ét{1yl)q'hlﬁla?cﬁﬁvd ﬂ@ﬁmb?sbyg%h'@ﬁtléﬂ}c?ﬁblﬁéf;yﬂé&%ﬁmﬁ&raﬁ‘a

This crystall or m may
ph aravelomaitiiad.ah partiowtpogi atph@nsacv\miceliw myptdqcbet foomalld gertain

I nCl f %ec? I{l?r]r?s grrygttah% 0%%“8? tﬂg IPreéc’ ? qltl gu%’sttantla?ly pure

consi
C ar forlﬂr Bl;efmd emb@dlménts)bﬁthé frachdsy Ere dlsclosed in the Examples as the N-

30 2,DC-1, THOO-1, E-1, A-1, and AN-3.
[00164]  The present invention also provides crystalline forms of salts of N-

((IR,2S,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-ox0-3-(6-
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25 pharmaceutical ingredients or active chem cal

entities of different nolecular structures. [00177]
woe@BeIaRl y, the crystalline form has substantP@l/Ug2007/074438

pure phase honogeneity as indicated by |ess than 10%

preferably less than 5% and nore preferably | ess than

2%of the total peak area in the experimentally

L%%n?@ﬁ% Bﬁlta&ﬁﬁlm amﬁlloﬁgnfomm%%%a F)a[c@ta

tha are abse fromthe simil at ed ern I\/bst
pr efevekrageniad, ip pargieylan @lq plﬁ@mfcewtwmawcmga@@@smam Geatainy

Doda B gt B BeS oY) iy S e MR ara BBt fom.

t hePrefeped embatimtityofiteasits ed dBm@dpaﬂteébqamakes 84 thg NFF fomm of

4 SRR SoL8TFaRRIRE) bbb = o

c orrnoosdsq [ OrAsILSe(DllidﬂMh dedyre@psi Bterag CQ&&HﬁlE |f@;his)hav1@§ theReme
talljne for

N- (ffhfﬁl% SOgIRPSIHOR P‘&&fsﬁf%ﬁ? FRatak aprsemani g the mqlegples. ahgrps.

S and/or ions forming the crystal.
3-(6-(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-

1- yIOPEaHE | oHEeed Resip Syl refpisdo paydtaliipe foginiol a medecule, atom,
1(9 0 nﬂlg%r ﬁdn@ ‘Eh'cl‘t-’furt‘h&J &nﬁﬁfg ﬂ%‘le@ﬁfég 0%1\%91”3} bl%@nt@fnc&rﬁ@ra{ed into

wel ght % of the form based on its vvelgt In
c onqh@ siystalbine stf001y gTheFhiyegmedenize inothe s@aae manbe present ina

I MY rlllll:ir a?% %engenp aqdp 91%8? Dbdd aﬂgﬁl ImteI € thmgglvapcg Ry COI’t(lpI‘ISG

det &P ne ana nown i n
Sucdithaisg st61o]mom<tarrpf mmﬂa&hmlnmﬂrmﬁm@haﬁhm sohwead realecules. For

it R S s e o R R R VAT

19e Mrﬁpaﬁ@no@w@ow@ﬁ fretnythodolvat hods, including for
exanﬁ cgstalllzatlon or recrystalllzatlon froma
sui T8 sdtsseft heralp Famerahqus nrefergiogp iid farmrpf a medgople, atom,

SOl §rld/op Ak hal fs%@ﬁér?srtﬂﬁﬁé oth {ARPRRR %lniecfoe@m%l%play a definitive
crystallization 15 froma supercritical uid, and jet

spr%yﬁ}h@ffm{fé@lhl?ﬂﬁqms for crystallization or
r ec ¥dsq! | | Q%écf’ﬁbfré?fl %ﬁﬁéﬁhﬁ'«!ﬂfﬂ?ﬁe + Oh s&f B%i?reﬁﬁé ¥ent

ure |nc or’ exanple evapo at1on
26 oI crymetl linadfeon eesinngcin@uhé hpargt gy gfeatelhharsﬁlﬂ waglit %,

m Xt Ere el Pt BT 2 Sharor davy; Py Fipd e

sol Melndingequalifoabondo adight o Compaunid I§l§ds&’(ﬁd§ﬁ the welght of the

(countersol vents to the solvent mx
t hr STpRpRt %uving FAHT B OFRERTIOYS iﬂﬂ@ %23‘3 @w%@%%&nd/or

to 1@5&1@@5&p&fti§é§Erﬁi/drlpﬁ%essf@ﬁ%uﬂn&@ |aﬁﬁhg1ﬁorﬁ% w@rgaﬂahcsn For
%120181 Crystal s of drugs, including B
t reslcot Cryptalhag @rm@ﬁN (6HR12S, 8RRk élé‘mé‘?ﬂy rha agROYR(S)-2-

crysdad- &- (%ﬁi@uo%rﬁ&h&ﬁ%ﬁglakdqm%)#lhﬁm% Iﬁfh%h(ﬂ? qm stry of
Dr ugs, and J. G Stowel |, '
2n dylEdclphml)acSQ@llde Wesbast af altentyehe EEmehgibaaetially 99@)111 that it
has a purity greater than 90 weight %, as measured by means that are at this time
known and generally accepted in the art, where the remaining less than 10 weight %
30  of material comprises other form(s) of N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-

((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
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[00182] For crystallization techniques that enpl oy
sol vent, the choice of solvent or solvents is
wao Boad3By dependent upon one or nore factors,PCUUR08%074438
solubility of the conpound, crystallization
techni que, and vapor pressure of the sol vent.
Conbi nations of solvents nay be enpl oyed; for exanple,
t hey|CBBRW) Had¥Bi¥hiRe rd0b0 bHAl1 dnﬁfo@l réa@ttlcﬁl igipliificland/or
solvent to afford a solution, foll owed by the addition
of mﬁC%%Wﬁimpth@ht to decrease the solubility of the

COIDY,| bl BRSO LR A SR

t heplmmmwgdndﬂasmdiowng?ol& pmeﬂc&Oﬂ/a@ﬂzmﬁﬁm amount of a single

CT/ US2007/ 0744 .t abl ts 1
br PIAG Ry &pEuoRiitng iR B S pFrERedfle forms.
s ol Yl&urlire‘senc[eQﬁir&Bd thhmo@neysetlifedornt & qpaRpRMeaybic)isteahiged by

R, 2S,5 - . . : :
( i s ‘ﬁ%%@ﬂ“}d&ﬁ?(rf&% diffractiey (PXRINEr $O1ksi3te PYo9ay BRghfic
et hﬂéé&nﬁﬁﬂe@@@c@’oéd@pﬂ(S@MR) For example, the presence of extra peaks in the
yl am no) pyrrolidin-1-yl)cycl ohexyl)acetam de, free
bas®mpprrisog| of an P@egwmlﬂw@aasawéﬁ’ qtteragtly hsigulated PXRD
16 ui Isa?tglln%a%/qhd’lgﬂé mbR tRdef S Qr}@taﬁln'é F8r¥e 1n\ﬁtb' s%ﬁpf@ayfhp %mulated
heated to pronote dissolution. The term"slurry,"”
us elXINe meiyrpe crterdlatsd fowaingteatrethl Sotap tdatan Seankrhich Dy “A
[ (o}
af ?lg(?lg%ﬁeljt?oeﬁ%n gc%;@a:ijég?anﬁé g(gf?%l'gabttwdgff D}gff}%céiz)g IPhtgerlgs, Lawrence
ten&ahakmﬂsmeMnmHhkemxaKymﬁﬂmaHﬁCRhﬂ$96@@mmd%ﬂmclude,

for I o] ar roti.c ol v ar .
o oOFERTE) Fastbab S nEBh e Bemde: ¥EYsSARGpE R mageneity
1S 4diisdtasas lcReHa110%, pR&1&A lcSafth 6 Yyt al e peferddsy less than
added to any crystalljzation mxture tgggronnte

crysp&fihe oGt araigimq XDl ymaasre BRI afterg arising from

ar tins gfira REQANAGArd ssdh® BImase AmIBROIPXRID pdeAt NRbsk pRbrred is a

grow h of a particular crystalline formor as a neans

of @pitlhies form @a\tlm@uizsatpaﬂy pete @hase hemggaseity Witk jesntharf 1% of

th

e e A ey R AL SR B i e
2&ee®ma@ambdmkaeahﬂthQndE§uméd£¢PXBDr@ﬂman average

.F.) L?@g (ftrocgglllre%ér H]? preigarta %tf c%s%a%fqer@e rssare. knf}x%in the art.
Mul Thd’try@slﬂaﬂﬂmb foﬁstysvfhzty, be@ﬂ@ﬂte@&ly ablaget BEﬁlbiﬂiQdSSﬁllchﬂﬁlg for
(1971é@ 26: 369- 377. eral seeds of small siz

ar e*ARBledYY @ﬁ% e ’ieﬁ}‘é{?‘? ligggpn fiom ¢ fritably S@}V%WSHNB?&HOH

cr ygfb@{thrdrﬂ a bR, 8l Sl t§ﬁ§3§na‘ﬂ6n 50| ah othbrza BBy QR lization
generated by sieving, mlling, or mcronizing of

ar Fep aepRestrisicdl flugg apdjepapesavinge ipshnigues Soservstligption or
sol ﬂéEﬂyQLQﬁzatlo%f €ry§tlé]lgﬂ% ﬂ)rrﬁ?frgﬁlﬁ%ﬂlvgﬁ}%lxmé ﬁlélﬁ& ®r example,

m cr oni zi ng cryst a does not resul I n any change
i N ryYhEN qfrﬂletsylvﬁntodncma@ngié@|tmratmy9f thE séloentimixtugs, grystal

[ Ogﬁ%g(gjlé %s@)g%%{nﬁ Qelﬂlsso enttn%xtu?enqtt 188hé/ {F&/o@ géu ﬁ%g)ze dmnng the

ure may tere er vac
andsolret mixalrataed a(khllldnd)sf antlsolvents (countersolvents) to the solvent mixture.

30  [00172]  The forms may be characterized and distinguished using single crystal X-
ray diffraction, which is based on unit cell measurements of a single crystal of a form

at a fixed analytical temperature. A detailed description of unit cells is provided in
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may be washed with a suitable solvent, such as cold
recrystallization solvent, and dried under a nitrogen
w@ooge14381 af ford the desired crystalline formPdnes2007/074438
isolated solids may be anal yzed by a suitable
spectroscopi c or anal ytical technique, such as SSNWR
DSC, PXRD, or the like, to assure formation of the
pr eéteﬁtne %ngény it@g $tARROD B Thont mr%@m&hde WR€millan Co.,
resul t|n line formis typically produced in an
anmoiew Y@ %&a‘u Elrapten arviagiois herp ipgargghiztedby wirenced

gine‘{-\ﬂ%m%%l E{hg g? ﬁ@é)ir}/ang&ﬁ&tt &f at&lﬂ% spgtgil thgﬁ RVlt%?nt{I’ilé ed

N (riRIRs; 15@;@ Bay bsdprapyik{daetdrding anihn opscPred fiBCIAD atomic
Tk i e S R e I P
py r X @hy difﬂ‘hchon aﬂa)y@iyd:ﬂ ohiek yHe)eapeinaitatier otfsdsreei dn&meum profile is

salt, ori |naII ed in the crystalliza
pr O‘I‘,Oét&)ﬁ?g 0 q'ﬁglui;l‘@ghp%tfolg FRRYFSHEING BUsgiPO Ve rﬁqterff;?gﬂ’dun at the
t hr Qug Qnﬁytﬁ%ﬁﬂén%@lﬁﬁlﬁ-ﬂ af PmERurehdhi fére: PBREMUBEM clatacterized as

necessary 186] Crystalline forns may be prepared
dlr%%¥$yof%9 Uhe reaction mediumof the fina

I(KIE @?ﬁ"% ?ér e(a?sg %%?%%{}?r&z&r& tﬁg F%ng r%agotse_uéed, such as solid state
((Symkmnmmgﬁm(ﬁ%@hnﬁﬂﬁ&ﬁhﬁhfmﬂymymwBmmnmgbﬁemmyhanhno)

pyrrolidin: | Jacet ami de, free .base .0

G b a bR POGERARGE BRh o0 5 PERGrBiong:
I n ¢haeacletirathe mﬂg)@eﬁﬁmst ep a sol vent or nixture of
solvents fr 10, conpQ

cr y9PHI4l i zdde t%mt é?g%la%{ﬁ?wrﬂﬁht lesfsysa@ snnp Oﬁ%‘P hegiins pRgagisized

19btgi ned 1lmlcaté§ ittt prédedel (7 nldt (KRALI6RALcdPEICithi t6i.
techni ques. Suitable solvents for this purpose include

anyl0817Y hodlde ssmy eegligitieborateantaker & emplpyrdbawinmg
pr 05Ha&ci%ﬁ£&1r er'%ﬁ&é&%@s% u%t &Bthesh 1nﬁ{ &tgé‘ﬁ’ihﬁ%he Mt@s%% hén-
pol ar sol vents, such et ones way o
ged@@aBCQMIdance the reaction mxture may be filtered

S al [3)31’62 \f{? Hrgen%/nlltt(oggﬁ?slo{)ftge 1 {onta{ ce SStaliln otrog}q n{‘ k- ((IR,2S,5R)-
20r ea®tibapiopgi(methy Barainb)- ZQ(ISI)-Qn)stL(%&ﬁtﬂuo?ﬂﬂe:thye)thizloth-

soI tion e _conc rated to ve excess sal yent
e Boneane ReTR e S e Rt G5l

t h EsubithiftialR h@re G NthiQry I Bitd fohhy 60 binSI6{ RN PR mYSduMcal

dependlnggon process factaors _including, for exanple,

ves¥EIPosions whigh pay pRiioaallyaRsIndc4pe ORRATTHReT FPRRONCHy selegjed,
of RP QRN AbmIA ?@ﬁ‘[?@onsﬂétlﬁﬁg d'f%ﬁ'&f)l'eﬁ)cﬁ‘ cﬁﬁ‘iei‘%t LR HARY o active
distilled to about 1/10 the original vol unme before

25 ol Rhermaceelshbioguediants psactize ¢heerdcag entitieY piedifferaettmderulmy
be § |gd and assayed to determine the extent of the
reactron and the wt % product in accordance wth
st aaEr7d perferelslyI tbe bmyistqldles forﬂnﬂaa@lmistamh,lly adciphaseamogeneity

react. vent %? E d to optimze
et B SR R SrepP e R atihyt SErE I RBEY S han
COoNPE BE thadtdt&lMHehlSaradinuisd @@eﬁrﬁetﬂzﬂ@ﬂﬁea&ﬁe&@)(%)qiatt&m lafi$ing from
oint a slurry typically results
30D the extra peaks txat a%/epabsent fr>0/m the 51mulated PXRD pattern. Most preferred is a

crystalline form having substantially pure phase homogeneity with less than 1% of
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[00188] It may be preferable to add solvents directly
to the reaction vessel without distilling the
wo e@shiesl m xture. Preferred solvents for thi SPEUUROB074438
are those which nmay ultimately participate in the
crystalline lattice, as discussed above in connection
W th sol vent exchange. Although the fina
CONGE Rfid1 BEd KR TR Yhe Rt irf SRR Fha Lir QNP 3RD Peddrh %i@ﬁéﬁ Yhe
recovery and the like, the final concentration of the
f r exxtrig peaks that arg @bsent em the sprdated BERY paiont 4%t o about
7% re ' ] stirred. I ' .
Sl (VB0 b Bflr T e Thh IRy ol gpriay
i || efsha @yitdhpe folnas of N6 1(1 RDSZROSL(B2aB Bl (methyl)amino)-2-((S)-2-oxo-

CT. 007/ 0744 .reactjon mxture may be stirred fo
L bott G R R hERR oS b Ro T REHEA S LGSl
I S facecasy @bhly. Tid doatpedtitrodf thin dmbaihed milytcom@titc e featto
react.i on sglv$nt, the solvent ﬁ%ded or.a conbi nation
t heVeigt 7 8kl ferpy bassy an iayeight In HYSEmP Y iy
Cry@beig i Zathi pres&iRb Ut de@dtioh dmpiitiel AddPorerocsisale inpalbitic@ Mhay be
5 [00189] The various forns described herein may be
di sddtqigiicd ha Bradyticplgpshyisies lnepmhe therry Bigh Bs. farexyBRic.of

ari ti . .
L PR RN, e I Gtk R o L R R

| i ninfredd spectrgpoomder X-ray diffracti on (PXRD),

di f ti nné n lorimetry ( ro . .

© hel0 AT, RnaF RGNS 68 QTR bvia Pl A RBbgs meppgine for
f or emprycrp@altihaivact etiyzteldizd dndrth désthblagelvaheadblisitiog,
single crystal  x-r. diffraction, which is based an .

gt L REE s i N e R R S e
15 or iyt s@bekdritiedl fRNB kYL jeCrayipIRERiidice for Arys@Bizaddnad
description of unit cells is provided in Stout &

JenfSepitatizatey oSeyyieting OrmplemetPiarttgkiureangpd farexgmple.
GUi d@porMamirkilcABVER:, decNEWnY B Eengﬂe%@@r)a of B3RV ER ndxture, crystal

mhichgls herei n i ncor porat ed ref erence. '
Speerding apypgrsatuppecdisalvgteniziureefdemmpelecudd amtlBor aalp Agederlrying the
spay | i ¢ hi i .
R L
2(at oifigh tlwoughgiray edlizafootetleriqueemag boémplhgrdac peparz icrygtalline
t he cr%sfﬁJlinF structure is by powder x-ray
dif??g% o) m%ﬁ%??@ﬂ%&in whi ch t he observed
di ffooes1qi orCrntaif bf RugsSincladPAHEFmopha Bdtadk af prdpapstivii Arl
generated from. single crystal tructure data. Powder
g e %ﬁg Aerael ﬁaﬁéwgeg by SqS e gy B s,
ar es ROpgrhak RC PRI & d 3%, 8tos@ll BRI Kiitich0sy@l West 1asead,! y
four or nore). [00190] O her nmeans of characteri zing
2% helnfligpailA¥Y)- be used, such as solid state nuclear
mag r ; : i
e itk G R R S T A
exarisnititoiy tyficallyelepangent apdn ove oo mosmfoetpiiowsh as solubility of the

mor phol ogy. These. paraneters. nmay al so_be .us P I N
corl AT bR S RAP AT it zéd R BTt b
Combinations of solvents may be employed; for example, the compound may be
30  solubilized into a first solvent to afford a solution, followed by the addition of an
antisolvent to decrease the solubility of the compound in the solution and to afford the

formation of crystals. An “antisolvent” is a solvent in which the compound has low
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[00191] One of ordinary skill in the art wll

appreciate that an X-ray diffraction pattern nay be
wWobitalonssl wi t h a nmeasurenment error that i s depe@mEs1007/074438

upon the measurenment conditions enployed. In

particular, it is generally known that intensities in

a X-ray diffraction pattern may fluctuate dependi ng
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forms that provide X-ray diffraction patterns
conpirgnel y identical to the X-ray diffraction

pat depi an
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be @t flayunEst twkchhha@ milling or micronizing of crystals does not result in any
change in crystallinity from the desired crystal form (i.e., change to amorphous or to
another polymorph).

25 [00185] A cooled mixture may be filtered under vacuum, and the isolated solids
may be washed with a suitable solvent, such as cold recrystallization solvent, and
dried under a nitrogen purge to afford the desired crystalline form. The isolated
solids may be analyzed by a suitable spectroscopic or analytical technique, such as
SSNMR, DSC, PXRD, or the like, to assure formation of the preferred crystalline

30  form of the product. The resulting crystalline form is typically produced in an

amount of greater than about 70 weight % isolated yield, but preferably greater than
90 weight % based on the weight of N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-
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20 diimde reagent in the presence of an activator,
and a tertiary am ne base under an inert atnosphere,

WG mR/0assni t rogen or argon (preferably nitrogePQT/U820aT1074438
aprotic solvent such as proprionitrile, isopropyl
acetate, n-butyl acetate, tert-butyl acetate or
acetonitrile (especially acetonitrile and/or ethyl
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Preparag|on of an am de of Fornul a
distilling the reaction mixture. Preferred solvents for th1s purpose are those Wthh

may ultimately participate in the crystalline lattice, as discussed above in connection
with solvent exchange. Although the final concentration may vary depending on

30  desired purity, recovery and the like, the final concentration of the free base in
solution is preferably about 4% to about 7%. The reaction mixture may be stirred

following solvent addition and simultanecously warmed. By way of illustration, the
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[ 00195] A conpound of fornula V is prepared by
weyoBiorasi on of al kylating noiety Y onto the aP@T®€S2007/074438

nitrogen to forma pyrrolidinone ring, during which

transformati on -64 WO 2008/ 014381 PCT/ US2007/ 074438

Y acts as a leaving group. In a preferrred enbodi nent,
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(DSC), thermography and gross examination of the crystalline or amorphous
morphology. These parameters may also be used in combination to characterize the
25  subject form.
[00191] One of ordinary skill in the art will appreciate that an X-ray diffraction
pattern may be obtained with a measurement error that is dependent upon the
measurement conditions employed. In particular, it is generally known that
intensities in a X-ray diffraction pattern may fluctuate depending upon measurement
30  conditions employed and the shape or morphology of the crystal. It should be further

understood that relative intensities may also vary depending upon experimental

conditions and, accordingly, the exact order of intensity should not be taken into
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Va VI 25 -65 WD 2008/ 014381 PCT/ US2007/ 074438 [00198]
w@oopoussl VI i s prepared by reductively am natP@myus2007/074438

conpound of formula Vin tw steps by (a) adding an

am ne, NH(R8)(R9), and a dehydrating agent, to a

solution of formula V in an aprotic solvent, and
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15 pyrrolidinone (prefera or onet hane) .

Pred@emllly MrBgaragbnibf Mndeivihe internediate

i mne/enam ne Va in dichloronethane is treated with

hydrogen gas at a pressure of 15-35 psig. and 5%

Pt/S/IC at approximately 0.5 to 50% (wt/w) relative to

compound V. A nost preferred range is $-10% (wt/w).

Scheme 4. Pregaratl on of y-am noacid o fda Vi,
or a salt tBBfeof \NRR2Z NO _ - \~~ Yl %%"#IN
Ry 20 VI WCOzR* Q\\\ 2
Y
[ j o
Ra Rb \H)‘\X Ra Rb
15 11 NR'R? 11 v

[00192] The B-aminoester of formula I1, or a salt thereof, including a
toluenesulfonate or a hydrobromide salt, is coupled with a suitably protected chiral a-
aminoacid of formula III, to give amide IV using methods known in the art. See e.g.
the preparation in W0O2005021500. The coupling reaction may be performed with a
20  diimide reagent in the presence of an activator, and a tertiary amine base under an
inert atmosphere, such as nitrogen or argon (preferably nitrogen) in an aprotic solvent
such as proprionitrile, isopropyl acetate, n-butyl acetate, tert-butyl acetate or
acetonitrile (especially acetonitrile and/or ethyl acetate). The diimide coupling
reagent includes, for example, reagents such as EDAC. Examples of activators
25  include 1-hydroxybenzotriazole (HOBt; said term includes hydrates thereof) and
N’ ,N’-4-dimethylamino-pyridine. A tertiary amine base, includes for example,

triethylamine, N-N-diisopropyl-N-ethyl amine and tri-n-propylamine. The molar
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[00199] The ester of a conpound of formula VI is

hydrol yzed to afford the corresponding acid of formula
wO/kdog/oose salt thereof. Hydrolysis may be perPor/nsmo7/074438

by base hydrol ysis using nethods commonly known in

art, or, alternatively, wth aqueous acids at

el evated tenperatures, to obtain the correspondi ng
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Scheme 2: Preparation of an amide of Formula IV

NR'R?

z}j,
¥

v > Q\\\COZR > = \\\C02R4
Ra Rb o
IVa v

25 [00195] A compound of formula V is prepared by cyclization of alkylating moiety

Y onto the amide nitrogen to form a pyrrolidinone ring, during which transformation
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20 butyl alcohol), preferably, but not limted to,

containing toluene or other suitable non- protic
w@osisolasent s, at a tenperature above the tri ggeCT/psiont/074438

of thermal rearrangenent to the isocyanate

(preferably at or above 50 C). Schene 6: Preparation

of a conpound of fornmula I X -67 WO 2008/ 014381
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t erdrqi PUDYd Chagil thedepr ah.ection can be perf ornmed wi t h
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met V994 U1 $ylizetionds epndpsiest WIdPTATi iRerhaim@sibre, such as nitrogen or

hy dirg&mp%fér%lﬁﬁftl‘ggen 28 ﬂﬁ%%ﬂa’}l édﬁﬂl‘cﬁn nﬁ')oh1§d W%F a salt thereof
preferred). A base epre ferabl’y triethylamne) is the
addwidh abasc imiée presencanf averprogicslnenic {Sw bapas nay b@oﬂ@pwﬁmle
I r
B P PR LG ol 3L 0BT, s,
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1 KSR idectol st whahh s BT PR -
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internedi ate i socy(?nat e.VIla (see ab?(ve SchenE
opt 08k ere R, and Ry, are independently C_galkoxy, or toget

15  to which they are attached R, and R, combine to form a cyclic or acyclic acetal or

er with t%e atom

thioacetal, the acetal groups are removed by deprotection according to methods well
known in the art to form a carbonyl. For acetals, deprotection may be performed by
hydrolysis, preferably conducted in a solvent such as acetone, butanone, acetonitrile
and isopropanol, or aqueous solutions thereof, and is preferably conducted in aqueous

20  acetone. Where said acetal deprotection requires proton acids, for example sulfuric
acid, toluenesulfonic acid, nitric acid, methanesulfonic acid, hydrobromic acid or
hydrochloric acid, hydrodrochloric acid is most preferred.

Scheme 3: Reductive Amination of Compound V
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25
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in situ addition to an acyl ati ng agent agent
Ri oaC(OW wherein Wis RioaC(O, in the presence of

w0 e@sporsespondi ng acid (W= hydrogen). Preferedi/ys200ne74438
acylation is -68 WO 2008/ 014381 PCT/ US2007/ 074438
conducted by introducing the isocyanate into a m xture
of acetic acid and acetic anhydride (where R1Ca is

et i o8 N oMb SnBXAEERIed rEDRLIORNARMS Omphatru 2
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The aprotic solvent may be selected, without limitation, from solvents such as
dichloroethane, dichloromethane, acetonitrile, DMSO, DMF, and N-methyl-

15  pyrrolidinone (preferably dichloromethane). Preferably the solution of the
intermediate imine/enamine Va in dichloromethane is treated with hydrogen gas at a
pressure of 15-35 psig. and 5% Pt/S/C at approximately 0.5 to 50% (wt/wt) relative to
compound V. A most preferred range is 5-10% (wt/wt).

Scheme 4: Preparation of y—aminoacid of formula VII, or a salt thereof

NR4R,

20 VII

[00199] The ester of a compound of formula VI is hydrolyzed to afford the
corresponding acid of formula VII, or a salt thereof. Hydrolysis may be performed
by base hydrolysis using methods commonly known in art, or, alternatively, with
aqueous acids at elevated temperatures, to obtain the corresponding y—aminoacid of
25  formula VIIL Acid hydrolysis is most preferred. The temperature ranges from about

40°C to about 100 °C (a temperature range of from about 50° °C to about 70 °C is
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-69 WD 2008/ 014381 PCT/ US2007/ 074438 S (preferably

one to three heteroatons, especially one to two
woprisogssl at ons). Preferabl e heteroaryl groupBCT/US2007/074438

include, without limtation, a 6-substituted

qui nazolin-4- yl, nore preferably

6-trifluoromethyl-quinazolin-4-yl. A leaving group

( LCi»}lo@%reféife@ﬂ Al%ﬁfs %ferbeleet@h UGt WhitdbOm trdoh HﬂfuﬁE ali

groups such as hal ogen, Ci _6al koxy, 5 mesyl ate,

nonlafucagseléonicasid, ore ed, med@yesatfe@c agidh hyefobroaiescid or

Pr

nal Bosaniote gy By Got Ml A 2 R SELREL Thdch@l. compouncs
7- ncﬁ‘rfblanmjv théxecoamgel’tema)\thgcadmwykare saity. Preftbebly, VII is

el %%tmgdt om g altor 0, G _6alkyl, or a 3- to 7-

nenber ed c? a1y F%ﬁ all of which are optionally
suh&mbmHSewraMmaﬁalMumPMnﬁﬁegnnups sel ected from

hal ogen, CF3 and C__6al kyl . Alpreferred | eavi ng group

ch

is a hal ogen, 10 gspecially | oride. [00206] For the
process of this inventiogrstarting naterlalg.ﬁﬁb
commercially availl ableyor can be readily pared by
one or ordinary skill the art. Sol vent

tenperatures, pre suren é%artlngRﬁaﬁerlals haw4ng t he

desired,groups. a
readily selected

d ot er ndotact rer—eordi t LBagwN RiYe
prl atle by one ofnar

skill in 15 the arft. process can be scaled ufin
order to prepare ljlargef quantifties of the Bonpound of
fornmula I, such as in @ comerlci al producgsYrgs
facility. EXAMPLESRF00287] The fol | owi ng Exanpl es
illustrate enbodi ts of thejlnventive 20 compounds
and starting material s,YIRend are not intendediito |imt
the scope of the clalns<%ﬁ00208 As appropri ate,
r ea@P?Whs GaPamde i by Vikkras pisparsd %@%@Flég & —gpipoacid of
ni t fota@an Vﬁlotﬁ aft ‘isg%)late E%n@f&%{ﬁiﬁ Q/‘ﬂ% 5&1@95&19@ the 1§3H1an§@|\%th

sol vents from EM MEQ mpl oyed. For other reactions,
1¢- e aaperieohghr e dermuyta RIPOK tey ﬂﬁ@ré agoibywnie of fosnela ML jBhedarighie R

Unl Sk sgﬁ gb%é{‘(' th&ca aﬁ{a?edfbrn% aln a) E@TF%%E%% é{‘?_t?[f?\l/@ 1@1%9[1ovable

reagen S were used as recelve
e asueenadbis hywerotyss ot hydregbnulsfsm gormlitﬁnii n&udh wmine-protecting

hy B P RRbBaN A% G Y SRR R P AR EE o SHEDS benay

r e p@oberl”£ b@ﬁypctsm—c@@smtateelba;‘ztyr @eRT RY=kemRtimakibemzyl). A
ucl ear etl c. resonance) spectra were

1%ypﬁ“é§ﬁ?‘§x”6%%1$%%“&£ I%PQT}RQr or JE%L 400 MHz and 500

30 [Mbl.imp NSt SHRRMnS £ VI b RIg: ls&%rfaeet\eﬂa ﬁ@} ¥E&nAuctd Via one of

chem cal shifts are reported in ppm from
t et yeagrekragthads) induiiinsh Hatsargio) of Splmidiekessrariesraagendig

- opar e Re PR S NeRI i« AARGREFy CR R Py L cor

si nglteliereof)Aith diphenylphosphoryl azide in an alcohol solvent (preferably rert.-

(7]

20 butyl alcohol), preferably, but not limited to, containing toluene or other suitable non-
protic co-solvents, at a temperature above the trigger point of thermal rearrangement
to the isocyanate (preferably at or above 50 °C).

Scheme 6: Preparation of a compound of formula IX
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WD 2008/ 014381 PCT/ US2007/ 074438 br s = broad
singlet, d = doublet, dd = doublet of doublets, t =

wWao piopletsgl g = quartet, sep = septet, m = nul tPEI/ES2007/074438
app = apparent), coupling constants (Hz), and
integration. [00210] One of skill in the art wll

recogni ze the standard abbreviations utilized herein.
For ease of reference, the abbreviationgigncl ude, but
are not necessarily 5 limted to: sat.&= saturated,
HPLC = hi gh-performance |iquid chrgmatography, AP =
area percent, KF = Karl-Fi scher, RN\= tenperature
(unless specified otherwise RT is aztenperature of
about 22 C), gl = nillinoles, HRVB~S hiNgh-sRESol ution
nmass spectroscopy, TBTUgwm (

O benzotriazol -2-yl -N, N, I\lc,cm’v-tet r yl urconi um
tetrafl uoroborate, MIBE = TBVE = terE-butyl nethyl

et her, EDAC = N-(3 10 _N_
di met hyl ani nopropyl ) - N - et hyl car bdifi i nRtle
hydr ochl ori de, EDC = N-(3- IX

di met hyl am nopropyl )-N -et hyl carbodii m"de, TEA =

tri ghro) anmﬁﬁ»ou@&’fﬁ fornglilPDERY brepRB@ 5P B YbetE tihesarbafAte

= isopraopyl alcohol, TFA = tri flpuor oacetic acid, DCM =,
di cRPisHdheeRRaved offfqrmula VAH  falgsddmiaclatingpjthefree amine a with

N, N‘e%eﬁ?@frﬁﬂrﬁlﬁi W&@W, WASRITW is halogen or R'C(0) to give a compound
(benzotriazol -1-yloxy)tris(di nmet hyl am no) phosphoni um

‘hexeftfbursiobh depbranags depramgion & perfpmipgiby sieediodt eommuBOkeown
di n?ﬁttll;%qrts(télgf, R e, el —Futglfe A& 8&)1&@4‘[1%5 WUzn beg&rf_érmed with sulfuric
equi val ent =’or ‘equivalents, g = gramor grans, ng =

m | dcidy rcdumnequlfionik lacigy rame acidimétbanemdJonic acli hydrétiroreic aoid or

mlliliters, .n = hour Qr .hours, = lar,, N = narnal ,
ke 8 neid ;e R il Ry fBEd, S SoB TR
!Zgyteig%l(j?frﬁnl] wga@dnaighédsan\d/th/e frec\al it e rc]brﬁa}c‘l@l: \tdlgfa cdngpoufd of
"R' an "S' are stere m ca esl ghat i ons
1§ AR R (O REaRreraii Y ROt e GUED: ' ERecempoind o
N (rhBugSx0R) - 5- (i sopropyl (net hyl ) am no) - 2- ((S) - 2- oxo-
3- (6-
(t E$¢h|ews Foridtennaty grapasstion of asoppawadef) faymulg|IXdi n- 1- y1)

cycl ohexyl)acetamde Y O CF3 N NH Qigd 25 \=N
[00212] Exanple 1, Step 1: (1R 2S,_S$R)-tert-Butyl

2- benzyl oxycar bonyl am no- Q;&‘\V\b
7- ox0- 6-aza- bi cycl o[ 3. 2. 1] oct ane-63 oxyl ate (89.6
g, 0.24 nol, see: P. H RPacobpv, et aly PCT

appl i cati on WO 2005/ 021566)—was d@ll\\b'&ﬂ/ﬁﬁ et hyl
(o]

acetate (1.5 L) and -71

ZI111

-3

R R?

IX
[00203] An alternative preparation of compounds of formula IX consists of
15  directly acylating the intermediate isocyanate VIla (see above Scheme 5) by optional
in situ addition to an acylating agent agent R'®C(O)W, wherein W is R'®C(0), in the

presence of its corresponding acid (W = hydrogen). Preferably, the acylation is
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WO 2008/ 014381 PCT/ US2007/ 074438 the resulting

sol ution was washed with sat. NaHCO3 (2 x 0.45 L) and
wWE2108/0Na€L(1 x 0.45 L). The solution was dri eBCT/US2007/074438

(Na2SO4) and then filtered directly into a 3-necked 3

L round-bottom fl ask. The sol ution was purged wth

direct nitrogen injection before being charged with

100/80?1@14&&& nt@&iugl)n% %qﬁfcyiﬁaieﬁ%%%1@&1@&91@&&%01&%@ acetic
fl ask eva and back-filled with hydrogen;

t hi @hw\féryler(@b@raﬁealstmﬁt@é apthVeis hygregengtorihe inpeyammiv fepmula Vila
thrg 4 30 mn and then the reaction
was gtgqar r%@%ﬁgdf? atm for 18 h. The flask was
evasabamed; Pregdcafion dismpiothdsuftformgda X and char ged

with fresh catalyst (6 g of 10% Pd/ Q) Hydrogen was
bubbl ed t hrough the solution for 30¢mn and then the
reaction was stirred under 1 atm for 18 h. The
flask was 10 evacuated and back- f\l oW t h nitrogen.
The m xture was filtered through Célitﬁ; the filter
pad was then wasped with ethyl .acefateN-Th8"filtrate
(-1.6 L EtQAc vol une) was diIutth cetonitrile
(0.3 L) and charged sequentially L- R Cbz-

met hi onine (68 g, 0.24 nol), TBTU €77 g, 0.24 nol),
and N, N-di i sopropyl et hyl am ne (A%ZNLIL9 0.24 nol). The
reaction was stirred at roomterrperaFure for 4 h,
5dur| ng 15 which tinme it changed frog a suspension to a
clear solution. The reaction was quenched wth the
addiop2sh oThes&ztgrom@n@(cmwumd)oféwmuw@s rqn@vedby Yeprateasion
m Xt égoev\}\%\r’%%%%l)o(lé o%q dﬂnuﬁatgf; r\é\%gh Il‘?,d 1‘%@‘15 &192 agpr&&:tloﬁ
\NaSefﬁm&h &g hydrd gbnsmm in maﬁé%ndeZ)f A plladivin) caaﬂykt querably 10%
NaCi%lcgé X 0.75 L). The solution was dried (Na2SO4),

I ed, and concentrated in vacuo to give 20

ld 1%@31115 iR) Prégirhtibléfidompounds of formula I
('S) - 2- (benzyl oxycar bonyl ami no) - 4-

(met hyl t hi 0) but anam do) - 7- oxo- 6- aza bl%y .2.1]octa
ne- 6- car boxylate as an oil, which vvas\\"{ﬁ@i nto the
next step w thout further purifi cati for
primary peak: [M Boc+ = 406. 3; + = 528. 3.

"H NVR (400 MHz, d4- . & 7.36 : H)fo 5.11 (s,
2H), 4.3 2 (m 1 H), (m 1 H, \VC M), 2.5 -
2.7 (m 3 H, #5 2. .11 3k, 2.05 (m
4H), 1.9 (m 1H), 1.7 (m 2H), 1.54 9H). Al'so
present are EtQAc [1.26 (t), 2.03 8& gl 12 (q)] and

N, N, N, N-tetranet hylurea [ 2. 83 (s)% 0213] Exanpl e

1, Step 2: A sanple of (1R 2S,5R)- tert but yl

2-((S)-2- I

(benzyl oxycar bonyl am no) - 4- (et hyl t hi o) but anam do) - 7- o
X0-6-aza- 30 bicycl o[ 3.2. 1] octane-6-carboxylate (0.24
ol [08205 nedompaia dypefdoinmles] 45¢ prspad &y canabingiihe deireteeted gmine

i odonmet hane (1,250 g) and stirr or 48 h at room
tenperature. The reaction was ked in vacuo.
Th Cof" f&?ﬁu‘flaugi Wira gdn’?p%%hd’ gfjfohﬂulgl romet hatg%lve a c%mpound of

15  formula I. Such coupling reactions and conditions under which they are conducted

are known to one of skill in the art. HET is an optionally substituted 3-14 membered

heterocyclo or heteroaryl ring having one or more heteroatoms selected from N, O or
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WO 2008/ 014381 PCT/ US2007/ 074438 and concentrated in

vacuo. This was repeated twi ce nore. The resultant
wabwdgessses di ssol ved in di chl oronet hane (0. 4ph/usaed7/074438

poured into a rapidly stirring solution of MIBE (4.0

L). The resultant yellow solids were collected via

suction filtration and dried under high vacuumto

af f@(p@'effeﬁ@ly%% fRicH Hbt%l%ht"om(s 1e§19ec93)1 ?, oIQ{ostwﬁ%itFng@Lto%)s S
taken into"the next step without further purification.

L GVBefegnblegictanesry/] gg@@p(mcﬁlm WHREH pifation, ng‘gsu@s‘ut[l 4l quigazolin-4-

5y e o A ., 5 gy

1H)yse@hGein iR Iutlss, (WT\hOQtI-]I)mItaZIO@EI‘(QWS sucBldy hal@ge@dC( @] kong)

By iy A o it ohe i) PPy Lo hine

t r agresp @feciNd Mo, i dgei bla(fIE(DMJ; whegid 26 &lphesyl] a 5-10 7-membered

00214 le 1, Ste the_sul fo sal t
1E r ol?ﬁt‘ir%?éyﬁg?g@% BE&O@P%FB gt(oﬁls ﬁ%eCt?pS{rorg% g d): Caléé@ I, ora 3 to 7-
di smehv@el dydlobMpOaIl 8f Phikhl are Hh@onal Wlbkiiicd $9 bk loQRe¥B&ups

stirred under nitrogen at roomtenperature and
c haielyegd fiommhakagen. (1 @ borthok 4 prebergyl leayine i skalogen,
IOTheeS?M@Qﬁjogge was stirred at roomtenperature for 3 h
hen“filtered to renove the solids. The sol ution
was[082061 deldoritim pyoce8s GF2hik inyentidnosisrtiapthaigoalk exd copnibEiaky

f oI 1.0 1 xtur =

i 5 RO B R bt R
WI tthmmmmres (pﬁesxm@s 5tatt)ngamvdertatsi haemg thexdefired gr_()ups Elné other
or gani filte

con¢ %“ng g?@zﬂqnﬁ’ I{}aa}'ctlf(f ead’%ﬁ éé}laﬁcé%q %Sélapr(bgrﬁlt‘ié?%% oq" ordinary skill in

li erthe Bidt Yhe process can be scaled up in order to prepare larger quantities of the
2-((S)-3-(benzyl oxycar bonyl am nag) - 2- oxopyrr.olidin-1-yl
) - 7°°3peust ot omBiiE Y ey Ps ind ‘fﬂ‘%’&%r‘éﬁlé’r%d“&’é?lb%‘k@ﬁyat e (90.8
g, 83% was obtained as a 20 microcrystalline foam

free fromtetranethyl urea inpurity. LGVS for primary
peak: [M Boc+H + = 358. 4E’fmlﬂ&}l‘15y 480. 4. 1H NWR

(40@0%6%% Zfﬁe f‘é{ﬁ&;m% EQarﬁpl%%ll{mg}a%e ?.@odﬁn%ﬁ%%fg%ém?emve

2H) , coﬁlp@dnc(s rmd tattdpg mari2lB, and 2reddt (mend@&H)p, linft the sqopy oflth
c1a1 2.0 (m 5H), 1.55 (s, 9H). If desired, this
mat &1 can be isolated as a solid by dissolving in
MTB80%0B] v oAuliB)opratidicd@ionowadl cheficRd@ndcs ad atvibpH¥Rsyf,dry

and collecting the resultant .pre

Ex atspesn{or aggqhy, for & h@mwm@g@oﬁuﬁ Lvnsogwn%g mz@”sfﬁ%)re
t erdmfned! Fér dihePkeadtions, reagent grade or HPLC rade solvents were utilized.
(benzyl oxycar bonyl am no oxog%rrol idin-1-yl)-7-0x0-6

23 az[dblPS@)P&eb‘f“Be statgq, @Btcaméwmallw oRY lreag@w(ws uppd ag reggiged.
0309 THEcKéxlslﬁn)aas‘&Peﬁleﬁﬂé‘ We%e&tﬁédmsin?ta@h%ﬂdgﬁ( ﬁ)'PEéhQEters ZQ

m) n 0 h ydr at e
ad d@l@glcsdwmwolesma@hsneﬁalmqmély@@d iyewple tasfoethd ipdakdtinterest are

eXC %g HG%QIO% posﬁlve rm(z“oé()i% tefegtr &V\?S 10nlza 10 ﬁﬁl\"/ﬂ{ (nucﬁ:ar ma etlc

rature " overni €s Were ed
| n 51135 ) ) élfj‘eetrap\h’em@mﬂy ubsthiaeld bloBmIker driEOugho Mféz and 500

3(&;1 idli/fgz_ongsg?lglerlltsl\l 1ane Slﬁlcateg%glvgl?sq Al\f?cl_}&%rl:l)l%l shT searg rGe?)grtédain ppm
from tetramethylsilane with the solvent resonance as the internal standard. 'H-NMR

spectral data are typically reported as follows: chemical shift, multiplicity (s = singlet,
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WD 2008/ 014381 PCT/ US2007/ 074438 precipitates were
collected by filtration and washed with water (2 x 1

w@ 200803850l i d was di ssol ved in di chl oromet haper/{192087/074438
L) and water (- 1 L). The organic |layer was dried
(Na2SO™4), filtered, and concentrated in vacuo. The
resi due was dissolved in EtOAc (0.7 L) and the
r esplst-aiba SR didt] OB a¥itet NRIBE GHIbRY of Rubiek, { anpi’et |21 quartet, sep
Solids 5 separated after cooling to RT, and
col T éftpteédn vinzpltinlett apat apharemthegenlmgicpeidanite Ha), am;mitefgraél@n
336/8 06 ghézgzsg%lﬁ %e(a?téglﬁg’ggogfﬁ%]@l s{alqda% Ill:%q(g/lel:tllaﬁs utilized

( belrezeyh oRgrcmeblﬁmquramenﬂx)z albrovigipys moluiddibot dre ybt)neaesearéy t

S TR DA R G R PR Bler sty o Bl e -
peadtea pehdchBUFH KaﬂlthalEhr RT £ Mdﬂ@ﬁ—:ﬁid]:rttufe @hRsXpedified otherwise

MrHL+ = 476. 2. ' NVR 00 MHz, .d4- : 6 7.35 .
[5H) ’H aigmpgatuzsgf a byt é%%( Fme ﬁ)mlﬂsmol}@%sﬂlgﬁé?%@@n
3. GmQMpe%{T‘))scogy Q%TU'& O]Hé}lzotﬁazﬂ)ﬂQ [INN-H)N tgtrérﬁetﬁﬂhroﬁlﬂ)n

6 (s, 9H . [00216]
s oD N EE ATBME T st pr g ottt Pra B s R 0

1 hagiged Wmtnn)pro -N'- eth Icarbodiimide hydrochlgride, EDC = N-(3-
(1R, 2S, %R) Fé)) l%/enzy [ 'oxycar bonyl am no) - 2- oxopyrr

0| |djmﬁthlylaym)opg)pyt)@f‘-tethylpgrbodumlde TEA —trlethylamlne DPPA = diphenyl

U GRSl LI EIANER feAEL G

1- hdichl aneynothare T HIF aztotrehy (l23urén, @ME N/S-diméthylf@memide, BOP =

oo PRRE AT Pt i g o epi fopfosPhare. ErOAC

1xhangegl docar, BMBU + @insdSalmskiad °Ce @&gfkeatlsigdleyt @;ﬁluvalent
Ammoni a (gas) was bubbled intg the solution until the

pH RS tIFEh@ yoBALY g0 Paipe r)Mid st A i BERTY 6H- 0 MNas
st hfi@ed @milt@itdH, Bi= #dak St RIFOM 2m3RdiN £ abmp@smih epfatedr
and the reaction was stirred for an additional 10
m nminygs.dY Hagdnegalkpatd. ticrhdimleyps shiomstrgsehnasy weelhag to volume
withisat. NaHCO3, NaH2PO4, and brine before being
concentrated i n vacuo. The residue was slurried with
2Qac el002u1y r i 'Ioé B0."R" bhd Hidre epochemcelntesighatidng familowr ¢ these
((S) 3- (benzyl oxycar bonyl am no) - 2- oxopyrr
oI [ (llei%din ) Mg (tert 25
but oxycar bonyl am no) cycl olxevietariboxamnm de as a white

solid (75. se nthe n
stelp W(théﬁﬁqmseﬁ?g?ﬁwrmﬁ@t%ﬁ) esxd)é'«%)r Bm- -1%-

K:tr winaz6in-3-y1idvia r fir hniT
1o, SrittoRRa A e d.y it ol 7?§”g°%°“n‘¥*‘e?éﬁ&t de
5.11 (s, 2H), 4.25 (Af 2H), 3.70 (m 1H), 3.6 (m |
H, 3.45 (m | H, 2N | H, 2.38 (m | H, 2. 12

(m | H, 1.9 - 2.05 ( H,?1.65 30CF, 1.9 (m 4H),
1.46 (s, 9H). [00217] '\i‘?__,\@t : The reaction

was run in three equa It nbi ned for
aqueous wor kup. A 5 Lﬁ}wﬁ'ecked Néun ottom fl ask was
2xharged with -74

[00212] Example 1, Step 1: (1R, 28, 5R)-tert-Butyl 2-benzyloxycarbonylamino-
7-0x0-6-aza-bicyclo[3.2.1]octane-6-carboxylate (89.6 g, 0.24 mol, see: P. H. Carter,
et al. PCT application WO 2005/021500) was dissolved in ethyl acetate (1.5 L) and
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(1R, 2S,5R) - 2-((S) - 3- (benzyl oxycar bonyl am no) - 2- oxopyrr
w@bkdodions3gr yl ) -5-(tert - PCT/US2007/074438

but oxycar bonyl am no) cycl ohexanecar boxam de (25.3 g, 53

mml ), acetonitrile (1.9 L), and 2.6 L of water/ice.

The m xture was stirred and cooled to 0 C. |odobenzene

di agetRtifng rutibh véhs w%%emmlh)samf[@@q?ﬂx aasl L 51{%1 sat. NaCl (1 x
reaction was stirred for : another 5 0.5

i 0d&bEhk el seliutierwatt Cbledéﬁaé@d)@@d tllﬁﬁéiltﬁ@d@tr?%h 1@@9@ 3-necked 3
sti
AL SO, b 18 B B i

eq lam@qhargadl vyt O%ePd/ch/lé r65th)| endvexitropén atmyspheou s flask was

t 2 e
S Sl RO PR e B R B oA 0 B AT ek fops, dvarogen
r eawis @Bblh&ﬁro@h@l&%ﬁﬁdré f@ 30 afip het thenth¢ HB‘:@IL wdﬁhﬁrred under 1
acetonit S enove N vacuo, me SO
el o B g RS vt e ke
fil \Rfﬁl@frbsﬁhr&ata%ﬂ6 OP3 FIEC). ngﬂtdé@ﬂ?w%@&lb@}éﬁ a6t @dhdMdlbiion

di chl or oret hane L, then 1 The organi ¢ phase was
wasitedd @éwéﬁleqnéhq pagtion Avanalir uné%rtl am&aé@xal 8 haniche flask was

107 | BBcualdd&ng Béékqgfeg %11%941&(%%n W?ﬁeemlxﬁﬁig%gs ﬁl@erécﬂﬁro‘ﬁ%ﬂ @Ql'ltg the

phase, along wth activated carbon (15 g). The m'xture
wastiltes pad wescthérowasBed with athelsacetete4 GhChilbafedr &6 heitRdc Volume)

I e

wasmesthionime b&ag, 028 nl), TBA UL 7H gheldbmel) lmai N;;N alliib qprepdletlylamine

o P TR o L Rl S ! B

15 urwhien tiby itrcB&iy s tramlal safeh Oov tolatcleaagohﬁtidhs tThe EHaStScﬁM wRd
in 0.5 L Cl2, then concentrated in vacuo
- e P S A ML b Fid Wikt ) L b flginture

throg dilufaSurthbh &tk Gk AS 0B MRE phds Q& ﬁnf@éltah@ﬁeparated and
liquors of 20 the above were recrystallized three

t i niBe oiganipghashaas warchwith 6¥. NpRE: EbrBOednd sibINagd (P ds
re Clg)y jth@ g&hﬁ&d\g&s%rfég gﬂ? SGJ ﬁ@&é@%ﬁ?& QR dtiaded id Qucho 1 gibe

pro
2q 1 F(,IBRSASS)46W -huoet éﬁﬁSd@-(ﬂen@ﬂ@)ycanbémsémylbb&y car bonyl ami n

o 99@5}1@% t Oégar'n%:_ﬁl]-'ﬁ'éé{-'f%a‘r% 1c?/c ‘;1)&% ﬁ(‘%‘&a?r%”?fﬁq%?ié{e &%n oil,

489wHich {VM ﬁaBﬂrhhﬂo-the—‘—neﬁBs’ielﬁwithd‘dt AMRe( phOificdddn, LAAMR Bor primary

Me '67.3-+7.4 5H), 5,11 (s, 2H), 4. 35

1,_D%7c')a§ [V5BpGHHI1 F06. g“@w{%n - 343, %Ng/ﬂ{?‘ﬁoo Miyz. déﬂ?@om] 8

§H)8773(2(H4%H(%n§ 111("92}?24 32(1{1 nilH)LHi (mllF%74 0 (r(% ﬁ@ 6 ﬁL 24d-bm 3H),
2%t et @%éﬁ);?all(ﬁ; ﬁ@t?ﬂ@(@ﬂ )hb9 m;f%)nw (PeXik hﬁ@éﬂw@fﬂi Also

Was;% Es%ﬂtf drl FROAd Elr %J(gﬁz NG 4.8 (é?]taﬂh N W‘éeﬂ?ﬁ%ﬁ{f@ﬁeﬁi 83

I'S conpoun sho gure’ 1.7 30
Exaﬁﬁle 1 Step 7: A stirring solution of tert-butyl

ace“ ﬁxa(nflgf IBStf %enzyﬁam%?cogr(loRo%%?Ra?mm ud 2585 pyrro
li ddban!y}oxycta)fl:omg]aﬁ;ﬁlﬁ;)}w(ﬁaﬂiyamiajtﬁtaﬁﬁﬁdg) 70xd-8aza0l ) in
dl Ctr{lcyoc 0??8 ¢ oacpa%e -car 0)?317[21‘[6\/\@2:'4 r%ro]laasguerged s?e% previous procedure) was

dissolved in iodomethane (1,250 g) and stirred for 48 h at room temperature. The

reaction was concentrated in vacuo. The residue was dissolved in dichloromethane
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WO 2008/ 014381 PCT/ US2007/ 074438 w th trifluoroacetic
acid (216 nL). The reaction was stirred for 2 h at

WO oms143enper at ure and concentrated in vacuo. HA¢EUS2007/074438
resi due was di ssolved in nethanol and the resultant
sol ution was concentrated in vacuo; this was repeated
once. Benzyl

(S) anlicbhckRrARl ARz AGRLRATGRada %b@ﬁ%ﬁéc ok ﬁééﬁ(llta)nt au@éQVas

pyrrolidin-3-ylcarbamate 5 was obtained as an oil

us edissglved ax dighlprameihagy (8.4t lapdvwoour gGvitor %i@hlél}’[SmrmgH]blutlﬁn of
4 - : -
. Pg,](lr'g EM:{T&? %%l%ellg\% S!MFOQ}E%G:I‘G cgol%%tg(% \I’Irlla ZTC%ﬂgl ,@ﬂ%ﬁg% and
(t,dried u@dS high, Vatudﬁ) to aBfosllth¢ sylfodmnOsalt (HH,g)l Thp maBr@bwas
55_ gték]en 15[0312‘3 Itext stg{'&u‘thoilt g‘ﬁﬂlff Spurlgésnt}on,l EéVMg { ré)rl(-rkan}ﬁ 1%"652(_6
10 M@Qs& = Exsave’ =152(I:‘4 elp{ RMRA490 MH4, Ag VRO 80185GH, SH),

benz

cor SRl A okt Sh iRy - BO6ROAPIF %5 e PB4
”Htﬁ{(@94@53ﬁp|2 78'(81 1FI)9§|0an23§ (Iﬁﬁféﬁ ﬂ’%kmvﬁ@ Pk@(sgﬁfﬂ) Also

sequentla acetone (37 , sodiu

ac elrggeat a(r@MTZ%Fng 1§ (9g3-2 (wdéﬁwsmﬁw\}é{%wplmhwlme@@ 81 (s)].
16 t

1 ootz FeSihpie Db WA R Ao Bh PR ind BTy step (024

d| smoll asgunad hwibdighobvhd orRMEOHaAd.)( Thedesultahi ®hgioh wiab stired
lid | | d

g R A R S A e L e
C apgtidRer. @it s@apt®ibn wistshirrel a: b oot erptlaanefof 1 hlapd thEh itered
organi c extr

a conbi n d extracted wit
aqufeaﬂgowqéiw@ rﬂvﬁusmupmwas Bechy %3}5(% porfpRs 333 teslsd up
1PhaggoRs: BRSéakliQfmixtiré tLosz@th\A@ld@@éd &ﬁ@@m e@féqusllgrand
IN NaOH (100 mL) until pH 11. The aqueous hase was

ext Varbedaoggstikeld weth Metes flox Rare a{lcizblnr)e (1 ¥ Ie} A jogganic phase
ext {ackRd \(‘ﬁ%zgiorf ARRLDER c&Eéﬂ%‘lteﬁ N?%ﬁ%) Thd dekﬁré%lr(?ﬂ 2sapsl

concentrate vacud to give benz
( ( 118;12RyA R)(Gszﬁa(b@tzalwmhbnyhamwmpyblasmthdmewll)d eyt ) -

o BABAGS ol SLRRRERRTAE Rl bR 407

207 dmicmcrystd)line Fodh?, f{es froﬁll-tl):t,ranzﬂatlafl ufemimphidty. BC/2LS o privhary peak:

3 5 fige g oy 480 Rl oo i Sy ey s om

g ﬁ{fl_g *rzi QH)L|)4 35?(m4@H)( mz (h, H){) 3%(&511@1% 3l (nH)lH) b. (W(m 1H),
dd, 2-28— 843 (m12fi) 25 gf&H)H) @)0’22‘)0(}11 Ef?%r%pﬁe(s 19H)Sife§185193d thlS
gfselgaétﬁllzlaglgﬁr{@é 1'sM§te(§£sezpso%d bp 9159M4}1ng fi lﬁﬁ"BEr(!l leuﬁlgj, Hcﬁdn?é"to

28 9) hel)ta(lé 133} AHR),-ad ad@lc‘alm Tdi@reﬁulcaHSmp@pwct ami no) cycl oh

SIXZIIHF) I’TEOJF OXE@X[[B% ;& s%rr¥rlggs§o 190 0% @R(26' %é? tm ‘gyl b Ia(S) 3-
c ha(lbgﬁdlosgmimny]amhﬂoy 2wvdxbpryrfodidimal gleﬁycd:e o dzab16ycgo 337 | ovtdife-6-

solutlonzg [ E%I}Ia'.n F& V%% and SO{E m :

1 SRR IR aBT g T G MR YR hyggrice
monohydrate (21.74 g, 0.519 mol). Water (0.3 L) was added slowly, such that the

30  temperature did not exceed 20 °C. The reaction was stirred at room temperature
overnight and the volatiles were removed in vacuo. The pH was adjusted to ~4

through the addition of 1N HCl (450 mL) and NaH,PO,. The resultant white
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WD 2008/ 014381 PCT/ US2007/ 074438 stirred at room
tenperature for 30 mnutes and diluted with
waelc@hloenet hane (up to 1.2 L). This sol uti onP@EES2007/074438
washed thrice with 500 nL sat. NaHCO3 + NaOH (sat.
NaHCC3, pH to 11 w |IN NaCH). The organic | ayer was
extracted with ag. HC1(200 nL IN HC1 + 600 nL water).
Th epr@&ﬂai@a@éé%ve?@@o‘ﬂ%ct%& i?l%héﬂ £ vé’Mslﬁé&l wieh waté\‘%r » The 0flid
m.) and then I N NaCH O nm) until pH 11 he aqueous
phases diggglvedintdicidqremet rter{l dilgrang N@tﬁé("h hhe The ozga@}c layre gvas
org e W«Sﬁé)
fi I(?gﬁgﬁgzéwr%ﬁ%%ﬁ%%ﬁ??%{ee f&%% yilyh €%he {el a endzlsj/SPlved in

In vacuo to g
( S) EtOAC((0.3,[2 RndHRy +@ultant solution was heated at reflux for 1 h. Solids

5;‘ ??s%?arat%ﬁ é@r&b@%{éggﬁét a(enqlgwéer %l%&te? oz)a tcr:atOhe)fMesg 0% éio Wepe
di rigeifiey by recSisapizafbnlie isoptophdol NS ffopdithd d{:sliﬂect(lh'ﬂ 2\5 \5R)-2-((S)-3-

445(b§l§¥%2¥‘(%tong§6’ noggﬁo?ﬁﬂlﬁoq‘é“nwﬁ%% g 553@ 12 60

uldilgcarﬂoﬂkianﬁﬂdi)cy%lohéﬂnecﬁbo& tic @i®as(dWhiZHblid 2045 o ¥3%

ZH)YIGI@ Ms fosm)lmarxpvak%j! tﬁuﬂﬁl 354%5);?1\413@%%5 37@@(

6.
10330I I\/ﬁ%n 61?76 Einszé‘i&%%% dé'%ggEFﬁJR% 235 @E 8P 1011 (O, 435
ac e(maﬁ’ﬂﬂld-n (o, 3Hmr3dl§y4 I et AH)) 299 (lm)IHDyMlodme)@il) )% - (@x dH),

pyr yl te 15 nol) in nethanol (600

58 d%gdgg fﬁ“}zgﬁg (%6(5’ "50% wet catalyst). The

fI amhzmps Evanplai £Step 80 AAL Ko bbdhn ﬂhél{hvdﬁ)éﬂirg@ﬁmrt]h The
t he

car Al SRR ST oByFaory Wbt HPBHGHRCET ) See e

15‘! Iw@t 1458 ShRLBdcdrBbxYAE A 178,50, OMkglghol), EDC-HCI
R B R e TLYRE W 178.5. OM5 & ol

9|5rgop il WOlir lyh}) SyPesefsiaeny (2(3rﬁa$ 7S &ebnendcy cl ohex
yl ) cﬂ@lﬁ&%meﬁiﬁnea@ L@n TR teactiottiaS E'tn’f@lsat kﬁ)mam%}aﬁlfé ﬁopﬁh ctu'{}lng

next step w thout further purification M5 found
+ Wpieh img it Thayiged frpmmwﬂll(em@em{m tod4laveOH)tions Ay (gps)

|S_|5 ’ %@ %‘Qél("% 91‘[(? %ﬁ%‘ﬁ%@“z‘gmf%l? p%h%}a’s g%r@kap)dﬁ%cipa(?p%)(a%}{e reaction

20]. Qﬂas(sﬁrrec'de) 10 miln;@his aﬂlmema (adqhnéld-l)\las ikpddied(aa¢d phe rebdtion)was

S oI sﬂi][r]ieg ﬁor&h m?lff‘é?% é%z‘%f \(%S zillz.lpl'e Hgéagg p%;fs:e W-I%-l(S) w%shed

OX ORI §a@|N2£HGO3| Nyﬂ{)Pdi e(nldfbﬁﬂé Bﬁwe(bemg byﬂc):mwm)z GY &G0 Tax
yl ) acet am de i n isopropanol (600

L) revidee wc?&aﬂ%i w %fﬁt?nérﬂet(? ?#1) @l’%ﬂ' GRS P E e
( 32(1RQS 5@ é%&)@%z cea%on l@ﬁnno?ﬂ'&xoﬁ%@foﬁl@fn )3l ters-

CT application 021 m xt ure was
255t i bwt@@rcabow@@nm)mbé\ewnmaébm@mag htwhtt@ﬁ@xdé%% gnglOO%

cha et 1, 30nd LA 8oty 40 1Toes

he m xture was stirre
waspaabrfwsdcﬂﬁdems ddEet pridssuMe BT vélan H{INMR (400

per errga e Ees ihbn e SEC A RSB PR g 36 m
1H), 3.45 (m, 1H), 2.91 (m, 1H), 2.38 (m, 1H), 2.12 (m, 1H), 1.9 — 2.05 (m, 2H), 1.65
30 —1.9 (m, 4H), 1.46 (s, 9H).
[00217] Example 1, Step 6: The reaction was run in three equal portions and

combined for aqueous workup. A 5 L, 3-necked round bottom flask was charged with
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WO 2008/ 014381 PCT/ US2007/ 074438 di chl or onet hane (600

m.) and extracted with water (250 nlL, containing 4 eq
wa@e@sioct3saci d). Di chl oronmet hane (600 nL) was apPCiBUS1007/074438

t he conbi ned agueous washes, and the m xture was

cooled to 0 C. Aqueous NaOH (50% by wei ght) was added

Wth stirring until the pH reached 11. The water

! ay@ya 2\5/@%}92@5)@%&%%&&%919&9{ BRR lidint wy@% d((e%-x

he conbi néd organi c ex?racts were drie

( Na'%@af)tarb@ﬂﬂmn@@yclolﬁme%mmdeéz%%1 gi 57 nmelgcetonigily d.9

tp E rGIr)a 559{)?@ EI%E ga{egﬁ& ?Eee?lo uunr%I Q?i/i— Lr‘Jteld ectn((f g&gj;&ll{g 6 °C( %%benzene
( 40(ﬁad%€|ZQ (2847 gl\mbﬂol) Gva8a@Rd @] tht Hacti@. BB s(iged pr? h; another
58 0(? 5 é g(fber?z:fﬁé gl:!i%e%[l&l_'\zvhsl%&d 4"Fh§§ee§cglllpn évis %{Eced foE'ZQ’OlB(reaction
( I’bn teﬂnb|)< 103’C5.’2"£h6518ix.ﬁﬁe Qvlﬁs chZf@eg w;.tdsi 8?eq4\BN(d’iiisoﬂ2roﬂlj)g)leth3gargiﬁe and 2
g mr eq%’q?tllc HLbdrtdg %Vér%e n%}_%{ir(txﬁmnﬂ_%fét %%&F%I—c_lils?prgfwlﬁt}lylamine

3H) andb- e@%cétit&@hydi‘ﬁle wire ifted &efy bl mifitds) until X 26WRLiGh Had
Alternative Step. 9 NH2HOTs NH2HOTs \~~CQ2Et Pd/ C [ H2]

\ ~~ereted toeappipfion(BPLE).Ghke actonitiiloway jmpved i vpgmp sy solid
163X as@Bz!trgtea' frof%l tﬁeelreﬁ@ﬁé Y& lsEhas %Qﬂecte—(li%y F1dAh ogﬁ"@éhﬁfmng

wer e char ged et hyl
( 7Re8d® Was@x{ri@®)d vitlptieiHglomethayd @rhi, tieh-11L,)4 THe onganis phase fvas

(1 d&%ﬁ&?&?u%ltl?{@f @%Waf% %at%@%ﬁ%@@@ﬁﬂg %?'Sglge%%ggohcﬁwere

an adddgd)toshet orghisc ﬂa:tse oag Sznﬂz&&t)vate&itcmamm(15(g20(1)hepmomir¢ was

Pql ¢
e Al RGRS €0 v SRR gt s e s o e
15Ni tfsidéd Wsdringead @aB0A4%]1 DF ag) thardlulegh $aitRe vwis gofaus 7y °C
40 C unti | statlng mat er i al consuned
P€C§J hbetoe WP HALOCHRN kgpe mr%e«am@ﬁd@ﬁparated and was
n' t SMBQ ©PS1tAMGh. ”[thlfbes0ﬁ@twﬁél%u?rme\d@ﬁﬂfeﬁB@fé@g’s‘t}ﬁﬂlzatlon it was first
filtration while inerted e spent catal yst was

wastieglvehin S eiHahb) themccslcg)trateﬁh@quup ttheptie-captpllized from 1 L
S
o %b\ﬁ}%r ﬁ‘rhxg\ba;s fr&%{faeh ﬂﬁ%ﬁﬁﬁ& GRPCATAL LRLAL ﬂb'lﬂglg %%tﬂ%qubrs of

e nmal ntalning the
2(bet the erpvd GeBOe@yst@bzddglpe opyd usapethasame(rgethgd. Ws combined
C har gdwgrg (Ije{c.qs?alhzeg Q\&lfﬁ{rsgrg\é\% I'OCmOQC% omtrrlﬁe é& q (Ligo %%186 Hém (84%)
r esofduabunsrb(1£t3m%jeanétantdowa($5') %aqeﬁ@ﬂb;@parbo@&ﬁmim) 2

Vol AT e SO (it b U 00 o 6,

unt prim# pédk: [M-heT =ca0l4e M 6B €.4358€ H-NABR (400 MHz, d4-

25 MeOH): 67.3-7.4(m, 5H), 5.11 (s, 2H), 4.35 (m, 1H), 4.15 (m, 1H), 4.04 (m, 1H),
3.8 (m, 1H), 3.6 (m, 2H), 2.44 (m, 1H), 2.12 (m, 1H), 1.87 — 2.05 (m, 4H), 1.87 (s,
3H), 1.55 — 1.7 (m, 2H), 1.46 (s, 9H). The stereochemical fidelity of the Hofmann
rearrangement was confirmed through X-ray crystal structure analysis of this
compound, as shown in Figure 1.

30 [00218] Example 1, Step 7: A stirring solution of zert-butyl (1R,3R,45)-3-
acetamido-4-((S)-3-(benzyloxycarbonylamino)-2-oxopyrrolidin-1-
yl)cyclohexylcarbamate (66 g, 0.135 mol) in dichloromethane (216 mL) was charged
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WO 2008/ 014381 PCT/ US2007/ 074438 crystals of 1 (5 g)

wer e added and the batch was cooled to 50 C over 2
whowsm1438hen further cooled to 20 C over 4 hoR@BHUS2UA7/074438

hel d for -10 hours. The resulting slurry was filtered

and the cake was washed wth isopropyl acetate (2 L).

The product was dried under vaccumat -35 C until

vol @ik BRoNBES c h&E gﬁ"l%etﬁlL)b athe Yeac o \(zeisgt:?)red Bk Bl at Ryom

(7R, 8S) - 8-am no- 1, 4- di oxa-spi r o[ 4. 5] decane- 7- car boxyl a
t e Wmperpiyerrad gpicshited iganquo] Thmld@waﬁ desglvad iameghproband

| P

oo B LA ARk e G L B GRS e
471 Z(g') ( d(1SPRAR)Azacet@id)do- 473@5!0((}@ ohgxy1)82- Okdzp,yrrﬁ]ﬂ)m 3—ylcarbamate
i sgnidpgh g£5H andbudriscdf o § By oM ey {0y, -

( m 38@@\/\2{1@1}1@1& (1%(‘:3134}&% ﬁbD)H) 15 23 47t4 (ml 5?1) Oﬂzz (s 32ﬂ), 4. zm(br s,

y S

par tiefd> &nzidD). H0QEo4 = Rﬁi@ﬂ“(%%g/l\éw @5%1%) 35@? (ﬂeﬁr 8.4
tAZ) %%gﬂg D% MO T{ 9% ACNT), 9Y5 H2Q4 éms olry emp é@,kﬂ),ﬁ% Big

in 10 m nutes, changedto9 %B i'n
m nn. @) and t hen changedto 5%Bin 1 nmnute; 11.1

S T A I 8 2

HOBtckla thido-aivinGy clohexy?)-2- ﬂ)ﬁolﬁm‘ahqhhé }lecarwmaesr Ratl BS/moBtue p

? o PR s bR spoust il i Bishioht ¥ O T e sy
5 iaalliss. 3%%347“1”“?6‘356@%‘39%&?82%@5“6\%%’l?ﬁdéw?? riixfire was
£l a%lﬁregﬁuowéﬁ@mwm% %@@déﬁ@@& TeHR %@Sﬁlﬁolwf {7Mm

151 l@enioromblBBid 2 @){Rik sglﬁltlorpwﬂsﬁsMshéld \Qﬁiﬂ)N %@H (1 L). The solids
N- Cbz- L- net hi oni ne (46.7g, 0.17M 1.05eq) 20 were then

ad dedegtes) mbgkitrayorTEse digmhadtin 13 NaO (12) Qté)qc)C angthen extracted
ex %fﬁ?&l@ﬁl&%ﬁ%ﬁla& R(I'VBS 8P 51%51‘{1@ OxtrabRGydr EAMILI R aH@%ﬁra‘é@ﬁ with

left to stir 30m ns, HPLC I ndi cat ed
commueque PK‘drﬁmé)rrsL dN. H@H&%eﬂewa@ﬁ rhs squaalss rdiadeuvas dasified

L

2(phashese mx&ﬁpﬁf \aitlediphldlromedlama/(erL)l\/g“ BEO4rgamd extracts were
?22%%@%{? ,rdﬁﬂeg éﬁ'{lzg e?)hergf I,W gon%ierﬁrsa eld\éi? gaclug to glvc;r genzyla(g)dl—
( 7TR(B)R BR){1- Zo%)mﬁddnem@yﬂr@pwaﬁﬂﬁ@@ymmﬁym:oxopynol1dm-3-
ylcarbamate as an oil. LC/MS found [M + H]" = 431.45. "H-NMR (400 MHz, d,-
MeOH): 8 7.3 7.4 (m, 5H), 5.12 (s, 2H), 4.31 (m, 1H), 4.24 (t,J=9.4 Hz, 1H),
25  4.11 (m, 1H), 3.61 (t, /= 9.1 Hz, 1H), 3.52 (q, /= 8.6 Hz, 1H), 3.04 (br. s, 1H), 2.96
(sep, J=6.3 Hz, 1H), 2.40 (m, 1H), 2.15 (m, 1H), 1.92 (s, 3H), 1.7 — 1.9 (m, 5H),
1.65 (m, 1H), 1.12 (app. dd, /= 6.3, 1.1 Hz, 6H).
[00220] Example 1, Step 9 (See Alternative Step 9, below): A stirring solution
of benzyl (5)-1-((15,2R,4R)-2-acetamido-4-(isopropylamino)cyclohexyl)-2-
30  oxopyrrolidin-3-ylcarbamate (~115 mmol) in dichloromethane (600 mL) was cooled
to 0 °C and charged sequentially with formaldehyde (18.6 g, 37 wt% solution),
triethylamine (23 mL), and sodium triacetoxyborohydride (28.7 g). The mixture was
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4- et hyl sul f anyl - butyr -yl - am no} -1, 4-di oxa-spiro[4.5]d

ecane- 7-carboxylate 2 as a sticky sem-solid (76.2g,
wOBYIeBd, 93AP purity). 'H NVR (300MHz, CDMAGIH/US2007/074438

-79 WD 2008/ 014381 PCT/ US2007/ 074438 7.36-7.30 (m

5H), 7.03 (d, J9.0OHz, 1H), 5.66 (d, J8.0OH, 1H), 5.10

(s 2H), 4.35- 4.25 (m 2H), 4.19-4.04 (m 2H,),

5 H?ﬁlrl%d %O%Imterﬂﬂ?:l}aturg f§7302m§19ce§ 4Rd dlll_-lbhged W@th%%h?ﬂ&ﬁ%ﬂd@(up to
2. 062 L) alhig splut@mwas ]yagl@d (thrlce ylthﬁogp:q@ sag NjaH(qpANaOH (sat.

NAEN TR glgv/ | PNl ?ﬁ%gr(ggﬁg% FS Rt ef\c}E%%t,@ . HC1 (200

0- 1OD YNNI +n60()gnhma@n)t Thg Bq@bns phagCoaminsificd Rith 8. NaHCO;

P) N207S 495, 2165] .
o5t Tk Ten i, AN ebHR I B7) Rt e T aie s kR
CO24tract€l @t@dﬂll‘«)roﬁleﬁlanéa 1 0022+ Jordaxrgrirgctslwere combined, dried
Alternative Step 9b: Methjonine amd

was Féé“éw fﬁ@ffd' %dl%’llce(ltf‘? 7 vag tp & Ve%e%%éf(%sg&s%@%p%
WaSacB@infdd-LUto yl(ﬁ}éfh&f)ﬁﬁlﬂb)cg&@ll&(?@&tdx@ﬂyrm& MaRab&hite as
to stir in the dark for 16.5 After this tine a

t hi @ik Mgich wae piedwWirpethdn piepdf beleye %M'%éaundt%+ Hl'as #45.4.
1 d 0 P;lgHg
ldrl\g?m%ggﬁ{ ?ﬁg%@ﬁg{%egéﬁ rrgt eri Zaﬁ aﬂv\gss@g 7 ] e]gj) ?%%I\/El H),
15 4.3D0nLy 9.2&f &), 4.130bri sn 11}, B r5--oué (b, rﬁé{)s:z.m fwbrwazH), 2.41 (m,

fi I ke
alna @; 268%91?[}15% F@P@% Y\%%chlt%wg% %%nﬁlm@%fdd’]:
Mel 17 emaiz)bHy. The cake was re-slurried in TBI\/E
gﬁg@%&calla%ﬂtq%@g& Q;\é\[,? 5' To asélﬂtlo-LBo enzyf)gS'SdT (15, R 4R r2I—ed

14 ( 3&%)317331‘16{2)%@%[)9@%{(%&91)%1@6) RtoBeyl ) RoBplyrrélidin-3-ylcarbamate

et hoxycar bony

1, 4(~9111%m1)31pme@ﬁ@1 5109ael )gvas|addadplQrmobd/ € (H e 6p Y% vt erdalyso).
yl S’Pﬂ(:?ffpa@k Wa g\gcﬁa%él' aqg backi1ed \Jl{hqﬁldfolg&w ﬂﬁ rﬁ’i&{uré"@és s%rred

sol | g, 97/% 99 area% purit
CDO!:@):r Bati, H’HO( Ah agdthoetalystigas rem@8d by ﬁllra(lnm thmugh C611t¢0 The

. e By D 3o g R A Ra PG 3 3o
2()]_2 H)g%xoﬁyrﬁcﬂtdﬁl b51){5ngisoptdpyl(1BetBi )dnsino)Sydlohe Byl fa2ethimide 3¢ oil,

.52-1. 5%& 8}% ~1..24
37 VlEh v e gpythinc R g ooy g, S g v +
0. Oﬁf/oiﬁ LHFATH 200 WH@Q%’M‘Q%} 3P0 U FPod @0%E), 3.3 -
MeOH, 80% Me 1009
3.5 (m, 4H), 2.73 (m, lH) 238(m 1H), 2.25 (s, 3H), 2.0 — 2.2 (m, 3H), 1.94 (s, 3H),
1.6 — 1.75 (m, 4H), 1.07 (app. dd, /=21, 6.4 Hz, 6H).
25 100222] Example 1, Step 11: To a solution of N-((1R,28,5R)-2-((S)-3-amino-2-
oxopyrrolidin-1-yl)-5-(isopropyl(methyl)amino)cyclohexyl)acetamide (~35 g, 0.115
mol) in isopropanol (600 mL) was added 4-chloro-6-(trifluoromethyl)quinazoline (32
g, 0.138 mol, 1.2 eq, see: P.H. Carter et al., PCT application WO 2005/021500). The
mixture was stirred at room temperature overnight before being charged with
30 triethylamine (46 g, 0.46 mol, 4 eq). The mixture was stirred at 60 °C for 10 h. The

solvent was removed under reduced pressure to give an oil. Azeotropic distillation

with isopropanol was performed twice. The residue was dissolved in
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10m n gradient. 2.45mn -80 WO 2008/ 014381

PCT/ US2007/ 074438 (1-), 8.14m n (Conpound 3, 43. 6AP,

w0 20084168P) . HRMS: m z 509. 2341 [Calc: C25H37IMZDUSR007/074438
509. 2321] . +D ~NHCbz Me2S VT ~ NH CS2CC3 N CbzHN

CO2Et DVSO J\, ,\\CO2Et v 3 4 5 [00225] Exanple 1,
Alternative Step 9c: Cs2CO3 (61.5g, 0.19M 1.5eq) was

p| %@qoﬂoﬂleﬁﬁﬁné (@y@gle o d Qadib eskn aadr @bYﬁir @Mﬁaﬂm{g@eq acetic
(2 was added. Sul fonium salt 3

1. - eehlarorasthand ded) pbi waseddidste the@r@@@lrle aqugde WSbeﬁ, and

act i ! ' :
e RS pl GREE, RSSO B R A i
hal dtiramgdungibthla pHatdchedt K €chevntes dpar absedxyracttheitn élahlbiouwthane

: ' L€ wi.t h Et OA d h 1.t h
T e e LR T T AN T

( 50ﬁﬁic))nceiﬂﬂﬁectml’mwaﬁd gq thd aameps}&uy\ﬁéebalsbehhmﬁsmmpound

was i TP S (8758 dom e s End T ChB I g

reagkbAR SRS (Mam), kroal,ad) S"D%d'ﬂﬁ@@' P@Hz”ﬁ[}n% (@nd 8.7
the conbined organics dried over

conderithat Bdt.t/o- b Vie. Bh§58 (TR, BE) 2%6 {r(1,31$§) $5253.68 (m, 2H),

en I ; [
S P SR S Ay A I e
0i | 3H)58.05y, lfd)) 183M1.3 (b0 OHarle®-@ppdd.ity}4, purtéz, BH)INVR
anal ysis. 'H NVR (300MHz, CDC13) 6 7.38-7.30 (m 5H),
5.37 (br d, J4.0OHz, 1H), 5.11 (s, 2H), 4.27-4.18 (m
1H), 4.17-3.82 (m S8Ekample 32Altérahative Stp OHz, 60. OHz,
1H, 3.23 (q, J5 OHz, 1H), 2.63-2.57 (m 1H),
2.42-2.25 (m__2HE, 1.94-1.68 (m 5H), 1.25 20 (t,

J7. OHz, 3H) BRLC NRéMOTPack Pro Cl8 S5m 4. @HxHABO mm

0. 05% TFA (2Q% X s

MeOH, 80% MeCN),

(Conpound 4, 74903AR) . HRVE:
C23H31N207447 213\1-]—/ -§l WO 2008/ 014381
PCT/ US2007/ 074438 \ NHCbz \\ NHCbz

15 [00223] Example 1, Alternative step 9a". To a hydrogenator were charged ethyl

(7R,85)-8-((S)-1-phenyl-ethylamino)-1,4-dioxa-spiro[4.5]decane-7-carboxylate 4-
toluenesulfonate salt ¥ A (1417 g, 2.8 moles, c.f.: W0O2004098516, prepared
analogous to US Pat.6,835,841), ethanol (200 proof, 11.4 L), and 10% Pd/C catalyst

(50% wet, 284 g). The mixture was inerted with nitrogen, then pressurized with

20  hydrogen gas (45 psig) and agitated vigorously at approx. 40 °C until starting material
was consumed (HPLC). The suspension was cooled, purged with nitrogen gas and
the catalyst was removed by filtration while inerted. The spent catalyst was washed
with ethanol (4.3 L). The filtrate and washings were combined and concentrated
under vacuum to a volume of 2-3 L while maintaining the batch between 40°-60 °C.
25  Isopropyl acetate (5 L) was charged and the mixture was concentrated to a volume of
~2 L until most ethanol was removed (<0.5%) and residual moisture content was
<1,000 ppm. Batch volume was adjusted to ~7.5 L by the addition of isopropyl
acetate. The mixture was heated to 80 °C until clear, then cooled 65°—70 °C. Seed
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N O acetone N O \\,\CO2Et 1 N HCl ~1\\\CO2Et O OOV
4 5 [00226] Exanple 1, Alternative Step 9d:
w@g00801438i none 4 (50.0g, 0.11M was di ssol vedP€TIUS2007/074438
acetone (500n.) and IN HC1(500nm.) was added. The
reaction mass was then heated to 65C. After 20m ns
HPLC i ndi cated conpl ete reaction. The 5 reaction nmass

WaScr?sltélQM\Pﬁ(Sth wWeR0lddE ParFthARELHIWR BEIBE RNY YRS of ERRNE then
on rotary evaporator. During this distillation the

pr o’@Ubftr cseléd: TopA0t 4t @ 4 hais angl hatd fon~Hshoarswiihe gesuléing plerry was
R i T
W tlhldblo‘l’auemeat(%ﬁSO@mtﬂ)vdiabilegiwme etdugbd below ~1% (LOD). Ethyl
1ﬁ?é%@é@%&rﬁoﬁ%ﬁ%‘oﬁﬁ@goﬁﬂ.glgsgaﬁfl—ﬂ fcgfbloa}llﬁt_e 4-toluencsulfonate salt 1
1- y\_lvas-c%tain@@-a@yWhﬁﬂeﬁ(}afﬁﬂﬁﬁrsbﬁn(@Bﬁg%ﬁ{) @sm;LHPEC\phhtye% 8%).
sol 1| d 39. 8 88%0%95&%227%9 fb%u )t ¥8|5 @7 9}&”@?{% s 'y

Z i%m([@ ,2H3H)22 41045(}11 %674 Gy 71 th, 4}6 %543 z%G(m(, IIH) 3&;&) 3.13 (m,

1
SIS o SN s TN 10 B R G R AP e

1(?— Oﬁlec %a&f‘sﬂXtéﬁ‘Q MSJC1%14 6 At 0150 thlilt, 3 Fum %&f%ole s'lm?'é 5%
C. YMC-Pack Pro C18

mn NH4©H‘X/&%I¥¥CN 2%% HED IVel@pt A8 0960HR0Y NHQH @%WAA) HzO

(Combonar S5 et B B9 B9 S RO B Ry e

403chmgea]to 5%NHEOZmInMHChZ | m@ulds (GhiRods@rW).O N 2 1
\\\\ CO2Et NaBH4 2 \\\\CO2Et 5 5 O M §, 5 20 [00227]

Exanple 1, Alternative Step 9e: Cycl ohexanpneo5
(22.5g, M7208M 1eq), DVBO (30nmi)pgpd Ti (OGP 4
d

(33.7 049Kt 2. 04eq) meowe pl aceﬁAl naro Z-82 WD

2008/ 1 PCT/"USZOM438 W’f | &@N"NOZH

N-i soprogyl - N-nmet Mg amne Q1. 6niy.éy’11IM 2. Og as

t hen aﬂd_eﬁ in <o
1 S 2

15 Example 1, Alternative Step 9a": Aminoester 1 (63g, 0.16M, leq.; the product of
reductive deprotection of a known compound — (See e.g. R. J. Cherney, WO
2004/098516 and G. V. Delucca & S. S. Ko, WO 2004/110993) was placed in a round
bottom flask and MeCN (500mL) was added. EDAC (33.1g, 0.17M, 1.1eq),
HOBt-H,0 (21.2g, 0.16M, 1.0eq) and N-Cbz-I-methionine (46.7g, 0.17M, 1.05¢q)

20  were then added followed by TEA (48.0mL, 0.35M, 2.2eq). An exotherm to 38 °C
was observed. The reaction mass was left to stir at RT. After 30mins, HPLC indicated
complete conversion. The reaction mass was diluted with EtOAc (2.5L) and washed
with KHCO; (4x500mL, 20wt% aq. solution) and brine (500mL). The organic phase
was separated, dried over MgSO, and concentrated. The residue was dissolved in

25  TBME and reconcentrated to give ethyl (7R,8S)-8- {(2S)-2-benzyloxycarbonylamino-
4-methylsulfanyl-butyr-yl-amino} -1,4-dioxa-spiro[4.5]decane-7-carboxylate 2 as a
sticky semi-solid (76.2g, 98% yield, 93AP purity). "H-NMR: (300MHz, CDCls) &

-79 -



one portion. The m xture was left to stir for 30m ns
at roomtenperature before being cooled to <3Cin

w0 c@Boaser . MeOH (30nmL) was then added fol | owePCTHYS100E074438
portionwi se addition of NaBH4 (4.33g, 0.11M 2.04eq) -
tenperature kept <8C. 5 30mns after the addition was
conpl eted the reaction mass was diluted with

et nyd. ‘?'36(&*@}9”7 0¢(d 39%m) 1}@)”@' 6b hﬁnsl‘é@%hf({)lg\' 104001), 435

The resulting slurry was [tered throu Celite

thef gaiee 2\1@5 4B . HO0 %S 616D H0T-L RO 352245
res 0) I
I A b e e T

Thi 'sOnglsﬁlt)u HALGAEMEXPach®red 1 &b toh4. 5N ]lﬂ(I]n(rﬁ,)(M(W&ﬂE}FA (:tme

Rt w B0 RO T e e o DBt e

cl egaadlaﬁdlmhﬁﬁ (@5EpoRh@2NI3A ANABR MM ingAuoses 66T jcatt: over
Na2SO4 and concentrat ed to give a white povvder

(2458YNg@RH497:210U. r ). This material was then
slurried overni ght in hexane (670nL). The solid was
isolated by filtration and dried under reduced
pressure to gi ve et hyl o P
(1R, 2S, 5R) M5S(( 3S)- 3- benzyl oxycar BB anigio 15
2-oxo-pyrrolid]n-1-yl)-5-(isopropyl-nethyl -am no)-cycl
ohexanecar boxyl gf'e"8Has a whimee solid  20Mg, 81%
24:1 d.r.). ki : { , ~Z . 2806
5H), 5.55 (d, J4.5%, “DH), 5.10 (s, 2H), 4. q, J4.5,
1H), 4.23-4.12 (m~1H, 4.08 (dq, J 10.5; .O, 1H),
4.02 (dgq, J 10.5,07.® 1H), 3.84 (t, J9.OQ
3.46-3.36 (m 1H),\3/04 (septet, J6.5, 1MJ286280
(m 1H) 263248;{m 2H) 2.17 (s, 3H, l\/ba

63 20 I—P (t, J7.0, 3H),
lQJ 6. @022§|H) Ew@rﬂe (A t(:frea'ave S}Fl) Ob: HM?@IOW%% k75pﬂg00 &)
5m %as%m@ol%@@m'ﬂ(@l (QZ%LM3 %Csoﬁl%%awge\{las%gteﬁ%t 1P

OH: wat er : MeCN 20:5:75)" 10 to 100%
15mxnthgmadﬁh@ meacti@ @@ss \x(aaﬂﬁpg stirgn @)e dagk 18816 Sh. After this time a

T g NN
HCl and sbint GORHMel rdnovb-ThO réhdthify mhle(i8494s sNrridd i TBME
] 83(500mL), after a 30min stir-out the slurry was filtered, the cake washed with TBME
(500mL). NMR analysis of this material indicated a small amount of Mel remaining.
The cake was re-slurried in TBME (500mL), filtered, washed with TBME (500mL)
and dried under vacuum to give [(3S5)-3-benzyloxycarbonylamino-3-{(7R,8S5)-7-
ethoxycarbonyl-1,4-di-oxa-spiro[4.5]dec-8-ylcarbamoyl} -propyl]-dimethylsulfonium
20 iodide 3 as a free flowing off-white solid (93.5g, 97%, 99 area% purity). 'H-NMR:
(300MHz, CDCls) 6 7.75 (d, J 9.0Hz, 1H), 7.38-7.27 (m, SH), 6.40 (d, J 7.0Hz, 1H),
5.10 (s, 2H), 4.76-4.65 (m, 1H), 4.48-4.39 (m, 1H), 4.14-3.85 (m, 6H), 3.84-7.73 (m,
1H), 3.68-3.55 (m, 1H), 3.21 (s, 3H), 3.12 (s, 3H), 2.90-2.83 (s, 1H), 2.52-1.55 (m,
8H), 1.24 (t, J 7.0Hz, 3H). HPLC: YMC-Pack Pro C18 5um 4.6 x 150 mm, 0.05%
25  TFA (20% MeOH, 80% H,0), to 0.05% TFA (20% MeOH, 80% MeCN), 0-100%

10min gradient. 2.45min
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WD 2008/ 014381 PCT/ US2007/ 074438 [00228] Exanple 1,

Alternative Step 9f: The am noester 6 (9.76 g, 2.12
worneBp1438as di ssol ved in 2N HC1(80 nlL), then heeX/Es200T074438

-55 C under inert atnosphere. The reaction was stirred

for 20 h, then cooled to roomtenperature. The

reaction sol ution was washed twice with toluene (25

@qrm@mkc%{i‘%ﬁhmlztmmcsmu  HRMISPY/z 589 688 [Calc:
addi ti on of K l'ets, then extracted eight tlmes

wi t GosHeiNei1Se¥98.28 M Jor i de (100 nlL portions). The

conbi ned extracts were dried (Na2SO4), filtered, and
concentrated under reduced pressure to 50 ni total
vol ume. The congegftrated sol ution was then nsdaw y
added to net Mg erl'o butyl ether (300 nmiypver 15 nin

in an addition f Wi th vigorous stl . The
resulting white s rrvavas st_l_%f_@ﬁ_a ent

tenperature 10 doeun | t{weretcoomed to O andOostirred
filtered, and d tw ce
et her (25 nL port ghs) . Water

for I h. The product

w th nmethyl tert-buty

fromthe wet cake wa$ “a enpved by azeot Poploc
distillation with aceténitrile (300 ni). \ﬁ‘ﬁe pr oduct
was dried wunder reduced”pressure to prOV|de

{ 1R0BR5HR) Ei’mﬁﬁl@@AEerBeﬁ\ZeyStelxycaCQ@Oy ([EMgnN0A DM, 1.5eq) was

l'i din:| -5- (i | - hyl - ami - h
A A S T
whi §a6 3‘;_(09@0% 0. 15M\IYse XﬁaQ;QhMﬂ%lde 10n%1 @nc@thg a&éﬁtl(?n V??gs
(m 10 (br oad s 4. 4

( d dcomyletqgle @eact-yongnq,qg way hft to gf‘urzg Ihg d;c_l atgy( ;Zﬁh IH) reaction mass was
Gﬁen?’sp@lq)mgﬂﬂf a&'i")aach :I”lal:f %oﬁcea Zlg @éﬂara?é]’% ’thé?’reg&mﬁ lﬂ{ag’saxgassthluted

broad s,
I(B H) witREGBAQA2IL) WalShpd wizh btﬁ)ne((@blh thehga@lcmhas \@s v®slgsd with

s o T aREhs 195 e B8y VneREG by Mre

3" dondlined brghniy p@aser@elﬂEHﬁAvasHed[ %1‘8(216233? (3>\7\5Nﬂ|£¢. T]}_le second half

Ac2 cOH2 5 0 N1I-1 N1 7.8 e 1, i
A tSrersen gtaéSpW@gtfeaﬁﬁfw lgatﬁalmneersﬂgﬁ he ot oreanics

1.0 vivag I ntrdledliolsi RKBIRL nd NaH

(58%%“:)le % 48&1@ Cgﬁgeq ethg%t\&% 5a7d| sp er{s(%\%nﬁl n

Ly n@wlowqaybomgmw@@ewomymi@m del, 4v¢1@>ﬁ1 el 4adéicencofr
Was, Mfa{%tﬁds a light colored oil (56.5g, 0.13M, ~100 area-% purity) pure by NMR

analysis. 'H-NMR: (300MHz, CDCls) 8 7.38-7.30 (m, 5H), 5.37 (br d, J 4.0Hz, 1H),
5.11 (s, 2H), 4.27-4.18 (m, 1H), 4.17-3.82 (m, 8H), 3.32 (td, / 10.0Hz, 60.0Hz, 1H),
3.23(q, /5.0Hz, 1H), 2.63-2.57 (m, 1H), 2.42-2.25 (m, 2H), 1.94-1.68 (m, SH), 1.25
20  (t,J7.0Hz, 3H). HPLC: YMC-Pack Pro C18 5um 4.6 x 150 mm, 0.05% TFA (20%
MeOH, 80% H»0), to 0.05% TFA (20% MeOH, 80% MeCN), 0-100% 10min

gradient. 8.99min (Compound 5, produced on column, 4.2AP), 9.48 (Compound 4,
74.3AP). HRMS: m/z 447.2127 [Calc: Cy3H31N,O7 447.2131].
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and the evolution of gas had ceased, the reaction nmass
was concentrated under -84 WO 2008/014381
wERQNBEB807/ 074438 reduced pressure and the recUUS10NT074438
solid azeotroped with toluene (50 nL) to give a white
solid (KF 0.59wt % . This solid was slurried in tol uene
(100 nmL) under N2 and heated to 90C. DPPA (3.32 ni,
15.3 mol, 1.05 eq) Mazadded dropwi se mwase - 2mi n.
After -5mn all t SO|IdS had di sso d, after 10m ns
precipitation of te 5 wa rved. After
30m ns HPLC anal ys!!'s I ndi c—ai%%g)—nge e r%eactl on. The
reacti on mass was-al W6@et t BN el t RTB8fEbr e bei ng
filtered, the cas washed vvlthuene The
i quors where thep<slowy added i ntoy&cOH Ac20 (80/ 20,
168nL) sol ution@at @0C. After 45m nsg HPLC still
i ndi cated some is gpate. At 1.15h , the reaction
mass was cooled to RT and diluted with toluene (1QOnm)
and[00226¢r E_@m(ll.l_l@@mlrerniﬁ@ Ste Qi Byrralidarongvd €50 e &) was

and th o uene I The ..
conttiiBal B SRe BaELonll NE Nt ) o e Tho BBy
an dw:b;rtﬂéiﬂ’(bhteﬂ eb 6336 Aﬁeﬂmohhnsl‘ﬂﬁcm {nH@i):d crgpt Rgctidhe The

t enperature bel ow 20C. The aq | ayer was then
extiadiongmag v aleedioenel te Rlownd dis acaiene seyfemovedipg a rotary

conRiaf& ko THARL thid @%BIaBon ﬁile b RAUQYRICiREFPF oA Dlution as a white

concentrated to gi ve benzy
( S) sofid (YhissvasRsayd by g]éré‘thmngéhmcakgwashed with water. The cake was

0SB IR LR BT RURK LG Mg SRl 9 (v

purBéwbxiﬂaﬂ)oﬂﬁhM QNBD- pmghﬂmelajrl) S@mtapcﬂas}ieahneod:tb@iymﬂs as
1] e bl o e B TGRSR TN NS CRA SV

MeOHz 2 GRKHHAYS (bIr @ ﬂ4 @5%1%/5 1(22(@%H)I\49§1-l4 480%0 VB CN¥4-4.26 (m,

0-100% 10
Cur B3 438 Uy 21§11, 1148 D271 Ere: TG 20 (.

44318 i.5&)42.3'§|(ﬁ1961@)3§ 0¥9 %r(ﬁpaﬁﬁg!@%_llﬁfl. ﬂﬁ@ﬂ?&,QHéAGPM '_gt, J
MeS O Me2S O t-OH EDAC 3" * TEA'N
Vel 7.0, 3%@3@@@%&1\ Pro@aBBErmEz HNSQ mnCOREYe 1 A 20CN
15 > MG P8). Yo 0.05% TFA (20% McOH, 80% MeCN), 0-100% 10min
gradient. 8.95min (Compound 5). HRMS: m/z 403.1864 [Calc: C;1H27N>Og
403.1869].

\\NHCbz

{ D
N o

o Ti(OiPr)4 N

@\\\\COZ Et NaBH, ©\\\\C02Et
(0] Y ~
5 6

20 [00227] Example 1, Alternative Step 9¢: Cyclohexanone 5 (22.5g, 0.06M, leq),
DMSO (30mL) and Ti(O-iPr)4 (33.7mL, 0.11M, 2.04eq) were placed in a round

NHCbz

z @
///

-8 -



2 3 [00230] Exanple 1, Alternative Preparation, Step
1: Ethyl (7R 8S)-8-am no- 25

wda 2ebsdi4sga- spi ro[ 4. 5] decane- 7- car boxyl at e PCT/US2007/074438
4-tol uenesul fonate salt 1 (450.1g), was conbined with
1-ethyl -3 -(3 -di methyl - am no- propyl ) carbo-diin de
hydrochl ori de -85 WD 2008/014381 PCT/ US2007/ 074438
( 2301380 flasid I\l’l}é%@i{))i z@&@ﬁ@tamlﬁ@i @mh}’@'[ ﬁ&[ez 6&5 Fa9@bn added in
N- car bobenz met hi oni ne
acengmottion| e(rglxmrwas It tq s fayt3 mltr@@t momttameerm@ bgthaelring
tri I
corgP B SR TR e OB Gancmer RIRLETBEH B
ac epoatiéwi€. additipn aneaB¥sSHESdg, V(l 191,%1 m@@mteﬂlﬁ%mﬁﬁ lepsLarm
bi car honat e lution (2x4.5 L) foll owed wat er
Y 4. Bnpiys affph@e&ﬂg‘a?ﬁ wawggoéet%arge geéﬁaﬂna%aéwg%%lmed with

congeRy1eR @thridg @?D"Orﬂlgdﬁ’d:ﬁ@n Nﬁ@ﬁwﬁ e40‘hfL) Ofteatdultfhg slurry was
sol ution of ethyl

be n&lwr%@@aglb@ﬁlw e@mi ths-ca wesgg‘zd wish ﬂ@ﬁylen%@hlwc&m (40finH) The
Qllt‘i)lﬁgai (ﬂu p\l}v %%e%%( gsgg’was fe gg@egkﬁﬂ)@éﬁlr@&ﬁi e ﬁe%ldﬂe éshgsolved in

I\/Et ]ﬁ vesse
shi EM@C{S(D(]ndm Thlg hilutaomdvas ketravtedtwithel NVEE'T (Pek 0D rilnx thie combined

slow agitation f To. the t k
1§ o iRttt pen GRER RO e On it NGRS HrgsomL)
(2. proviidd AA6hrahEcAId kY6 Bam@shdie Wlich Vas aReI Q% N SD, addhe
product was isolated by filtration and the cake was

wasHEEEHRER theit hy WhitepewdsttaHogetder’:{ Sx i Tlmsul}atertah@ﬁs then
dri 1H(gg\eelfn1 M%H&Hh%@éh%gj de sohd was 1solat(3d b%/ ﬁltratlon and dried

[(S)- enzy oxy- car bonyl am no- et hoxycarb
onyundgr, duced pressure to give ethyl (1R,2S 5R) 2 ((3 S)-3-benzyloxycarbonylamino-

?IO:,:: ﬁl( ﬁ’rin ‘erEP(i)l g;g g 7QLS%B}%I }g,lar %ﬁﬂ%ﬁy) ))chaggfex]anecar Xyl:¥[e g l’c{s

of fwhite soiid €201 Gigd 8 (%PLE <puy i Hme E)MEME CBCLs) § RHCEZ28 (m,

ozt 785 b diT e 2piy e it ok 2 TRR g 08 g

DVEO o R 7I0N1HCU 00 (6, 01@5070 ﬁ){) 384105,]9 boﬁi)%]% E&arml H{) 3.04
1, Alternative Preparat

(1061 6.5, WP LI RD IR REES (18 520] gt Vo). 2-T0-1.63
2@RNhydrays o (Ifr@tﬂylsfﬁ ul d(mi'ﬂ@s (3@{)20 M (68, #9). PP VRE-
In a reactor equil pp e a scrubber to neutrallze
vol Back Peo €18 Frindé§ x 150 mm, O 01M NH4OAc (MeOH:water 20:80) to 0.01M
NH4OAc (MeOH:water:MeCN 20:5:75) 10 to 100% 15min gradient. 8.23
(Compound 6), 8.88 (5-epi-Compound 6). HRMS: 460.2798 [Calc: CysH3sN305
460.2811].
25

NHCbz NHCbz

zZ o
///
Z w
g//
(@]

o

WCOaE 1-2N HCI WCOH

50 - 60 °C
(84%)
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Vi gorous agitation was nai ntained until conplete

conversi on was obtained (HPLC). Ethyl acetate (12.4
waroosasi3added, followed by 20 %brine (3 L). TPEI/US2007/074438

organi ¢ phase was separated, washed twice with brine

(2x3 L) and evaporated to obtain a solution of ethyl

(7R, 8S)-8-((9S)-3-benzyl oxycar bonyl am no- 2- oxo- pyrrolid

i n-hoyd 1E$#¢194%A%é§§%mw9§]ﬂl%caﬂﬁ&eztep@(gbm@/bqb%ﬂol)

in et hyl acetate . Acetone (2
added, dlésollvbct)me?dl B¢l &4 m@du@eroh@temtm@ﬁ Betmder inert aiodphere.

porseSBsbF sise Wi, B ot Bt Wioek BRERANE Che reacyign

50 dotutioh v&@s uwaghell twionwih sdhmne OIS AL portiehdyeurdiRe @ B)pH 6 — 7 by

£5 b DR ALER BT EFbIS @A SaRl Bty syt oo

ThemDips#ieh®. Was cstif@titradtedere ldﬂs@(rNaamg Cehrqdl @RIS0eh&ntrated
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5[\L r@%hmlela)eisfa égt%g&a%mﬁ AR ﬁ%ﬁ) %Hg)soa@d%lb\bl nfxt OPILPYb (m,

hyl"am'ne ( wer e ‘and ure
vvasSE)t 6 A9 éutoalts, aHbﬁdﬁt(appest)Ié} ardndd, (23 5ttp 7 351C) HY, dr29ak 23

'aSS i asslif avRe %%kr%@%%@@& <CIH 299 (broad s, 1H)

hydz SUENT), 0A9BAIS (memp ez, Ht(m;, 30), p0gdddy =ako, Reasb 160),

(1 S8 TR LS8 (R T REbeS: e 99220 stes Cokos§r 1 o

20 | dizokyyl) - 5- (i sopropyl -

met hyl - am no) - cycl ohexanecar boxylate 6 and its
5-epi-isomer (-7% . The catalyst was renoved by
filtration and the fudekrate was concentrathﬁgbunder

reduced pressur e(i
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[00229] Example 1, Alternative Step 9g: Amino acid 7 (6.3g, 14.7mmol, 1.0eq)
was dissolved in THF (80mL) under N, and NaH (584mg, 14.7mmol, 1.0eq, 60wt%

25  dispersion in mineral oil) was added portionwise. When the addition was complete,

and the evolution of gas had ceased, the reaction mass was concentrated under
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20 approx. -600 nL. Wet ethyl acetate (-3%water, 2.0

L) was added with vigorous agitation over a period of
wa@eooseassl 1.5 h. Stirring was continued for atPCEHHSI00H074438

additional 6 h. The slurry was filtered. Filter cake

was washed with ethyl acetate (1.0 L) and di scarded.

The conbined filtrate and washi ngs were concentr at ed

1o Q@4 p%sureTﬁﬂdms&t%lggoha B oRd et t@lﬂgnet(@@ mL) to give a

sol ution was washed w th 2M aqueous 25 hydrochl oric

aci whitezokd 40IH0.APy 7o) This sejidermssiurmigddn taheene WHIOreld) unders® and
d [ .
(0 B0 00, SRS A B B8 s
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ddeﬂ a5 atééﬁ % :ﬁ(fg%gg'mn)g Pﬁg%gﬁnggﬁﬁ%{?a'ﬁﬁa%%&ﬁ}ag‘%%}men The

di Slfé&ftldﬁ chaddWaspiHowastorcdalth BRIt Rebrt Beindfiltdryd, Adbakd Wik Wished
aqueous hydrochl oric_acid. The aqueous phase

contéhtofushe I he fauarspberathen sloay 2ddad mEAFY e o R0zt 168mL)
E;(t §0ﬁﬁ1toﬁ gt WOEhAﬂ@rt4|3}ﬂ11%r}ﬁ)L@étf?lrlhéﬁgaté@itonleQ%%g/arét@)533 1950 , the

e conbi ned net hyl ene lorid ayers were
ev apattiah edsumdaroicd Uk e dnd thm@tsmﬂetomnmb @ G(ﬂmL)rﬂmdwglltqr

1d e%l g@%g)R%éorggnWCE latygr wa% hiled aid lh%ttollgerrlle Q)vashed with 1N HCI

( ( Sne@nbe mhybmﬂymﬁrahopﬂmk@mamh&& s e yith OB @ dndydirgught to
LB SR L) U 1o SO, 2
ad dt‘ﬁgn exnfa%él QIWE %eﬁb&le%@ clff%ﬁ&' (%L 1%L?fth§ %Mﬁ@d’@édﬂ@%&%

i n met hanol (81.247g) bel ow he slurry
hel dieflorverdf.00s asd cmmtnatedm(aglve_édmzw (Shld@st?@mlﬁrﬂ aCEtaemdo 4-

1Pr o(ﬁsoéltowvﬁrﬁeﬂfﬁ%%l ﬁ‘)ggﬁ;g)o% fl b rrr:%gg%%gylgarg%ngaﬁ ?as a%whne

wei fphlin (4.8g,78%4) 94fblebmw13 orhe! HD&TMR was identical to material obtained
1 2S, 5R

o T S UHE IO AT XY SN FTRAT YA RO B no

) cm OReX8RES0ARPWPATEA (FOFMEDES 8D% fﬁow% o@b%alrmm%
(139g, 60% ield from 5). 15 NHCbz NHCbhz

DPFMG(RH\ )((S}O%@/Qmwradtmw@qnnn @OH(pR)mM) NSSramsiurea

d 00£33)). Brane! éﬁs 33007l EQI%D(%EH%&(E’ reRakas)i on, Step 4

Ami noest er sodi um sal

Alternative Preparation of Example 1

B ] o
®
MeS Me,S
NHyHOTs  L-Z-Met-OH o o
A CO,Et EDAC 2 >
W2 TEA NH Mel NH
—————~|  CbzHN _A_ CO,Et CbzHN _A_ \CO,Et
HOBt-H,0 W W
2
o e > >
/
o” To o” “o
1
2 3

[00230] Example 1, Alternative Preparation, Step 1: Ethyl (7R,8S)-8-amino-
25  1,4-dioxa-spiro[4.5]decane-7-carboxylate 4-toluenesulfonate salt 1 (450.1g), was
combined with 1-ethyl-3-(3-dimethyl-amino-propyl)carbo-diimide hydrochloride
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(100g), diphenyl phosphate (3.86g), tert-BuCH (1275
m.) and toluene (225 nL) were conbined and heated to

wo edoBix43gnder reduced pressure. Approx. 500 nlr@f/UD07/074438
distillate were coll ected and di scarded whil e being
continuously replaced with a solution of toluene in
tert-BuOH Vacuum was renoved and distillate was

Swi (t2§6‘ ?9 10 Q4B %E&Fl@zoﬁmﬁkwéq(lal 69! N’@rb%béﬂz xM—tntbthlomne

nol ecul ar sieves and | owed to refurn to e vessel

Af t @P3.dghynd gcmtrlwﬁﬁllét &0 tippped BYxturgiwas d‘ilcbé diaslsdarnine
60 9l | -
20 Gl SeluEFl B abosbAlfed 25, AL UBIR Hucs

r e nwuledhjd)acmae l(l&l?nLd ast widsheat witlnagmohs o it Ibortmsiuml bycarbonate

epl e h re was cooled to room

{ ePsBRES P BTy i e T  Fes R 4 BEB S sirgst gl
2 OO&JnQellﬂrat%& uitfet /rédﬁé’&Q)?és@Jré«éo'S&tadﬁa KR@on(d 890z, 8518 4@@ 2-
rTL) and water (400nL). The organic phase vvas heat ed

and Pa gy airP A ingr 4%%@681%%11 &alwlamzﬂ?bhﬂ ¥t uum was
DYE. sgai‘ééaﬁbeﬂwﬂ&yﬁale a4 M&hgqgcﬁ&’e (?'3©\Mg¥w§st added, the

appro  owed m\; seeds o gﬁg he slurry
wasvesssl pa ghleédfdlf@@l hight prybthe Maxipie ves lh?lé ua@dl sloaragytation for
( [ _
huchRiRar BB RO RS s e gy 7
exyL] anﬂﬂ@)«nﬁcplw wan hieft] for Bpproal. 1 -he Jihb amdtuﬂ vas wakitdd gl fdtracin

by filtra |on as S 6,76 el d

g\ i U S VAPl P Rp L) L0 T uncer
\(\ ;Qrabﬁrlﬁﬁ, y2e1<\(l1hg NSQ)@ ba&yﬁl[xSBSj@Bbhyh(rﬁ;l&(s\(m-m 7Cealtoxy8xﬂ%cﬁy121 4-
S) O 40 (CH3CO20 4 [H] 5 -(R =(R. "T N ~N'1
10 dingp-spirglt-SfesonBagroamasinopraryt]- lme#@iSHQ?n% iodhde 36714 %
19 epapatiaias aatd@Pwhite sHNE (UBLE pl gﬁb 9¢@rbamate 10 9
(50g) was dissolved in Tol uene (500m.) and i-PrCH
(150m). The resulting solution was then heated to
60C. Met %anesulfonl c acid (@9.6nL) was—added bel ow
65C,. ?on reaction conpletijon (HPWMBcezt he m Xture wasichz
coole o RI and triethyl am nz—(ﬁz. 4nL) added sm
bel ow ggg.é)kceti c anhydri de was. theg added belo o
After | h heeBlc acid ¢260nl) wad added pelcetan@5C. Yhe

t ol uen®PhaseASURs gl sparided gt H A0 WCOsEt
(500nL) vvas d€d to the aqueohase. m x ®
was stirred %orously and |basiPKed with NaOH (2

aqueous sol i n) to pH U/

4 5

[00231] Example 1, Alternative Preparation, Step 2: Sulfonium salt 3 (619.4 g),
and cesium carbonate (416.8 g) and anhydrous dimethyl sulfoxide (6.2 L) were

20  combined in a reactor equipped with a scrubber to neutralize volatile sulfides.
Vigorous agitation was maintained until complete conversion was obtained (HPLC).
Ethyl acetate (12.4 L) was added, followed by 20 % brine (3 L). The organic phase
was separated, washed twice with brine (2x3 L) and evaporated to obtain a solution of
ethyl (7R,8S)-8-((S)-3-benzyloxycarbonylamino-2-oxo-pyrrolidin-1-yl)-1,4-dioxa-

25  spiro[4.5]decane-7-carboxylate 4 in ethyl acetate (~0.8 L). Acetone (2.55 L) was
added, followed by aqueous 0.5 M hydrochloric acid solution (2.3 L). With good
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12. The aqueous phase was di scarded and the organic
| ayer was washed with brine (250nmL). The organic

wo 20081014885 concentrated under reduced pressur ePErUS2007/074438
continuously replaced with i-PrOH The sol ution was
cooled and filtered to provide 20 benzyl
{(S)-1-[(1S, 2R 4R) - 2- acet yl am no- 4- (i sopr opyl - et hyl -
m Y b
B R e A SR C?’g%%f%‘;‘??fﬁ"%%‘m%
hy d2-6§ehdtizyloxy¢ai@pgBiniex2mpl-pyriolidial t-ghatiov e

Pre tiaon To a ontaj nin

ccobai St B ol RSB E FRA RO concprsd
Pd/ Gdeeied@al pleysite WRldbelhwv 4R, adsled f0e-36 asp@ﬂwawa (AV8LE,) was
hydr ogenat ed at 30 psig and apﬁ%@ 25 C for at | east

ddeshothedempingts|uspy wasppadyd t 10 3¢ and agitaied dor-drhoye dThe

by rbéhlc'f ahd Qi@ atineakd bhd \%sﬁed’\ﬁﬁh waP (2\4\@5 %30@&9114381
/' US2007/ 074438 concentrated to appr ox. 0 nL.

V\at &liqi@ing, it yakeasis ddelbw,a dondtdnyweghblyel®y 60 N in a vacuum oven.

resRthsgiele By el e S Bk

overni ght. The product was |soI at ed by filtration and
the cake was rinsed with i-PrOH (2x100 nl.) and dri ed

in vacuo tq congt ant vvemgl;Lt at C tolH&z ive NHChz
N-[ ( LIRS 5R)m@ed,(|S) 73R@m np- 2- ox By -
(is pvropyl netﬂgl al1mod-c clohe na N0
(55.87°g° 97%%i al d) asei | e @81 &Rl U S5 cona
(73 6% fr.e—base—gss \=HPL @? N )
Me Exar?pngSIQ N ¥, OH 3C SN
NJ (QOCI 2) 1343 NQO0236] Exa I\%P&\ Al fernatiyv
Prep&ration, Step |7:| To 6-tfi oret hyl -

ui nazdlin-4-ol 12 (20.%1 ¢ (400 nl) was add&d

65 M sol ution of sodium nethoxide in methanol (17.0

L) [00232¢ r Example hgAkerapevesPrepanation,ditep 31 Ceclohaxamme 5 (206 g)
was dissolved in dichloromethane (1.1 L) and charged to a hydrogenator. Titanium
tetraisopropoxide (218.2 g) and N-isopropyl N-methylamine (63.64 g) were added
and the mixture was stirred at ambient temperature (23 to 25 °C) for at least 5 h.

15  Platinum catalyst (5% Pt/S/C, 15 g, approx. 7.5 % relative to 5) was added and
hydrogenation was performed at ~30 psig for at least 6 h, yielding a mixture of ethyl
(1R,28,5R)-2-((S)-3-benzyloxycarbonylamino-2-oxo-pyrrolidin-1-yl)-5-(isopropyl-
methyl-amino)-cyclohexanecarboxylate 6 and its 5-epi-isomer (~7%). The catalyst
was removed by filtration and the filtrate was concentrated under reduced pressure to

20  approx. ~600 mL. Wet ethyl acetate (~3% water, 2.0 L) was added with vigorous
agitation over a period of at least 1.5 h. Stirring was continued for at least an
additional 6 h. The slurry was filtered. Filter cake was washed with ethyl acetate
(1.0 L) and discarded. The combined filtrate and washings were concentrated to ~400
mL. Toluene (2.0 L) was added and the solution was washed with 2M aqueous

25  hydrochloric acid (2 x 400 mL). The aqueous layer was warmed to 50° to 60 °C for
approx. 20 h or hydrolysis of 6 was deemed complete (HPLC). Aqueous sodium
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reduced pressure and continuously replaced by MeCN to
renove nethanol. To the slurry was added DVF (1.4 Q),

wo edoBowssll by oxal yl chloride (13.0 nL) bel ow 5BCTZUSZB7/074438
Upon reaction conpletion (HPLC), excess reagent was
renoved under reduced pressure to give -400 nmL of
slurry. The m xture was cooled to roomtenperature and

V\’asﬁﬁ%x\Me sBlugiQn v@@ﬁd@@%djﬁgﬁg% A(ll)xindeLfturel%% e'itr!h)ted With

afford 4-chloro-6- trif]uoronethyl-quinazoline

(- ztmluznfg(ﬁX@Qﬁ) 4:15) ﬂail)@ Or®BE pheseofas wiseariasiand o5 w&slr@ﬁﬁbusted to~6

AR AT T SRR SO

Al t-er0fauli meieﬂeémd atdsomng arﬁteepac&?d W‘xdl menhylxneucrhéormlb (at least
ce 11 8. 6% free has

52 s S%(?;H aC o f: 8%1$1%1n?q5 mgtw_ls%f: ni r1de Hyﬁfs wefe ?Va%%ratg ul?der reduced

N- girtyglu@nihéd eontigdously)resiticet mwmmm’me)batrw @lnps oa(:l@em 5R)-2-

of 13 n MCN
n@@éﬁ gOﬁfOﬁ%ﬂﬁPﬂé %8)%%0&%98?‘1}% .(lglﬁi- -<wf§ﬂpy;fér§&1wﬂ -Bpino)-
- 9%%&8@%&6&%@&& 2RETUSRQOF BTHAIE.). SQERHEhIsONS were added,

(HPLC), the m xture was concentrated in vacuo to
ap pﬁOB&WGdﬂ%Qﬁ% solntiomofsodinareshexidean gretherol 68 1. 2cetbetow 25 °C.
Ci h
e Pl gt RIS Bl 16 A N OB P S s
vvaswcsletpdibyiﬁmananmdrtm takt waewbshed with [TPEt(hezOO(rmla@ndﬂyied toa

o e gl R AN s AL o e
V\/&Sarﬁﬁ@éfo&bﬁrrowﬁn% 5“’(15@3“\@@’1 ﬁfeth@l’lﬁimnﬁj &yle@Ih€hne-carboxylate

Approx. half of the ethergase was diluted with
netWithsé}ttswﬁrﬁhta%ﬁtdﬂéw&( Bspickd fy Of%lﬁbl concentrated in
1yacuo. Heptane (45 nL) was added sI owy below 60 C,
foll owed by seed crystals of Exanple 1 (0.4 Q).
Addi ti onal hept ane '%/"EE"S n) was addedpapgk the mixture
was sl owy cool o room t enperat ureand t he
resulting 10 sl mpy=eas hel d overnléﬁ;\A\The product
was isolated by fil t&;:‘lkl onpprpAhe cakevaas1_I washed w th
hept ane and dr| acuo_tm Tons tm htBu 0 gi ve
N-((1R, 2S,5R) -5
(i sopropyl am no) =2- ((S) - 2- oxo- 3- ( 6-
ui n-azol i n-4- NG N
yl ami no) pyrrolidin-1-yl)cycl ohexyhgécét am de 14 (15.0
g, 85% vyield). 15 erst allization Procedures for
le 1 [00238 npl.e 1, Production bi s-
saI @B%lm pﬁmml?leit AisimatvicPrisppratiapyStens: 3%1105?%5%8;9%&583“8
eﬁo@g@&ﬁ Mgﬁph@ﬁa@ Tg@ 8dg), @tfmlohla\m ) §1§P|tdh€éﬁe (225 mL)
anol resul tant solution was heated

at ®ge eorabfaedcwéﬁlg@ad i refhpedoiaadusad pistriuee. Agpioy Y09 ng- of
Q)
L
f i I totwion ohtolueng ingérd-Bubél. bV swuipe mae rﬁmowd dgindisillateivaks swit¢hed
gggtgpolﬂf)%rc%fa& tﬁrol,lé]_agpo nrg ﬁﬁ d,:_’vtv%hr mgﬁec/&ar svas antﬁahgwecﬁto r¥¥a A C}o
by nhevessglsAﬁérldm@ wa)sncoﬁm)dnm BPPAQ SEHOH, HRO]vedtn @(th toluene)

rovi
P Owasd %gec} slowly to ‘}he slurry at 80 °C. Upon complete conversion (HPLC), fert-

- f1 Joronet hyl ) - g

25  BuOH was removed by vacuum distillation and continuously replaced with toluene.

The mixture was cooled to room temperature and washed twice with 10% aqueous
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free fromany residual methanol. HPLC purity = 99. 8%
1H NVR (500 MHz, D20) 6 ppm&8.75 (1 H, s), 8.66 (1 H,
wG3E200881481 (1 H, d, J=8.80 Hz), 7.90 (1 H, d, JeGIr/882007/074438
Hz), 25 7.75 (4 H, d, J=8.25 Hz), 7.43 - 7.57 (6 H,
m, 5.42 (1 H t), 4.33 - 4.44 (1 H m, 4.09 - 4.19
(1H m, 3.83 - 3.91 (1 H mM, 3.74 - 3.83 (2 H m,
ZP(Pb4'(|l x8t()?r;ﬂ:1 1400 Elﬁé and %at@ﬁ@b@mﬂ 'ﬂre oxlrgaﬁtcg)@adé@as heated

2 zapd(cgnqqntratpg in vgcagmto @m)rH; 2a0mg 1/20@@1 wgs)remg_vegzp,nd heptaw (1.1

oy gl Gatfpbros i P, oS Bl o9 -y 7 sy vos

J= eslmly Ielzc)led i rbére tamicranire 301 lspayiri Hg -I6 B, D7, #RE-ret-

ti zed at.ing rate 1 0 _and [ ey led a ...
ol RGP ERAG G Bt G el Mo s SR rotidin -
t emaecabihste 0fwar 36lated Gy dilehtiadn pealhité @NAES@TAY BR%lyicld).
299.1 C. -91 WD 2008/ 014381 PCT/ US2007/ 074438 [00239]
Exanple 1, Crystallization of the Free Base: A sanple

of the agguBEphous free base of Nucbz NH,
N-((lz—iSR)-S-(i sopr opy! (mptRYl ) ani po) - 2- ((S) - 2,-oX9-
3-
(6- (trl';‘ | yor onet hyl ) qui nazol i f} yI anj no) pyrroli le‘l 1-
yl)cy h\ pevet cHysd (1 g)~wawiAdi 5 selt.\pact | n \NHAc
di chI ane —The @ ?ion ‘
hept and (§O i) ERan waded to {i st[| the 7
dic Iorﬁorret hane. The sol utionygwas coo| ed to

V\hi%/sarid preci pi tat ed. %qé suspensj on was hggl/ed to
90Cand $irred for 2 he sd pePrS|on vvas cool ed !

fr elrélg f? ]ﬁyfrgltt rélgté{sel ﬁ}eﬁgrggiok‘gst?é g Y e ert ol}t crﬁlff‘)amate
1onvas9 @gﬁw&rmssblwed - TNIMéne Qi@OEK}\M?ILzEer)HQﬂ y(ﬁhlaj Thorem tigf

N (s((g} I‘[?10% \S)vassﬁ en Eea(teds t0 %B‘%’ )ﬂ/[e lgllrelgsrl]l){tjodlc amg ?P9 62m]£)g)v25 a?lded)i)elow

( t r@fbuop@fieidﬁm la%C(HlPl’l -t ARt Ry uscqéd t@lFIT a:krdyl )
cycl ohexyl ) acet am Various cryst al

fo of
N- (t(@tﬂ}ylzgns:r_@ﬁ) ém%p %délﬁql @19\9] y( vxh%q 5) er%)anlzydnde was then added
(( De1y 93¢0~ ﬁft@ﬁl’h(etcEt'lcf ACHP(E% 19 AHENRIRY barcdTid t@%ﬁlﬂpﬂhase

pyrrolidin-| exyl’)acetam de, including th
L¥r e‘éam@erdad@nds%mthw Fing (SOQmL) 364 ydied o thhequsots, phasmifhe

Prepgat gwgpglrlceﬁ ?otu‘sa’ aﬁg gasﬁ?ed%ﬁﬁﬁ%l N?Sbﬁdq;ﬂ%us solution) to pH

Proce res rac errzin
Cr yBX allhe PatcauPphapO@Adijcaidad andmhc ergewt lagct e \msh@d with brine

Bru BRUKER AXS, | nc 5465 East Cher
Par‘é&g‘?%dﬁeé)éé?mc VB PERERF AR T §%‘Pf%€‘| presSeiE bl
d qu Jonaaioas® t@lacedwith i-CEDH. T}i’@s[o&ﬂ?h aﬁs coddeand Hilltade &dprowde
t hrou S res an of t experine
24y ftrqn%gt{sﬁﬁf@f iy @fgt@? iBe; ﬁsawoaﬁg?%fﬁ@m@ wcclﬁ@xyl 1-2-
I nt &d@gdyfrﬂoﬁ&nlﬁeﬁ}‘ic%ﬁﬁé{é e0lihStrog1 soiaﬂlo%a«hrcﬁdf&aaméamnéalyqn the
A) at a constant tenperature with the 0-2

varhyalmgén@@an
[00235] Example 1, Alternative Preparation, Step 6: To a solution containing

acetamide 10 (~61g) in i-PrOH (~625 mL) was added 10% Pd/C wet catalyst (2.5 g)

25  and the suspension was hydrogenated at 30 psig and approx. 25 °C for at least 2 h.
Upon completion (HPLC), the catalyst was removed by filtration and the filtrate was

-89 -



25 technique and were corrected only for
Lorent z-pol ari zati on factors. Background counts were
weoioBeced at the extrenes of the scan for hal PCDUSI00E074438

time of the scan. Alternately, single crystal data
were col |l ected on a Bruker-Nonius Kappa CCD 2000
systemusing Cu Ka radiation (2 = 1.5418 A). | ndexing
an dco%&l%t%§ 'tcﬂsq)tprx 540 "R AgHIRam 1 N ANRILEY rRLR ¥E58 N
carried out with the HKL2000 software package 30

O pidrsilokic acigh in gPrAbhwiutiopn( 64 198 ¥) Thareswtigresntyerasihald at

e e G

pr ogmsadwihii-PeOH (33 D0 exd ) adedraedcobdcee td @nstam dvepgho @teéﬁl"@go

PeroSs i AR 2 e 2 e R A A T Rorrepystipl-

l\lommiﬁo)lE’cyVlohe%ﬂ%et)lmMetlg N sab gl 9% sieldghsatsdiyystilbric stad aalt
were c ected on Br.uker - AXS APEX2 CCD system using
Cu &3‘618%1%?‘%13?60%53(3’21% LC}. 5418 A). Indexing and
processing of the neasured intensity data were carried
out wth the APEX2 software package/ programsuite
(APEX2 Data collecti on &Hd 5 processing user

interface: APEX2 Use nual , vl.27; BRUKER AXS, Inc.,
5465 East Cheryl Park Madi son, W 53711 USA).
[00242] Wen indicated, guustals were cooled in the
cold stream of an Cryo psys gy( Oxford
Cryosystens Cryostre ool er:

d azer, J. Appl. Cryst 1986, 19, 105) during data
coll ection. 10 [002ﬂ3P\The structyres were sol ved by
direct nmethods and fined on the |basis of observed
refl ections using either the SDP (SDP ructure

Det erm nati on Packad®, wEBRafF Nonius, Bohemi a NY
11716. Scat tfetipognfacqormecN nchbdimg f~qnd f, in the
SDP software
Tabl es for Cryst? ‘
Bi rm ngham Engl and2 1974; Vor. 1V, f{Babl es 2. 2A and

2. 3. 12 sof tware package 15 with m nor |ocal

1vocli0P+36ht | BYrmple 1t Méeraatiea Brepaygiiapiter fralr ge8uqupiresisyl-
I(\/hl ! Cﬁ?ﬁ%&éy ’201%?%1]—& iG?(IQO 6}%‘51 id ﬁ%@ﬂgﬁ'@’ ﬁ]L)S\%s a\ﬁﬁé@S 5 Nfi §0?ut10§ -of sodium

war S Tre mayne, N.
St emethe¢xidgin nSitznkl (éha .mlﬁaﬁwgesualrxg@nmnmn \msc;g&ﬂélnd fuger

t he fin [
el pleiilys BACOhF B ER e G R E I UBRIBET o1 e
p ar sumeyt eissad(ebDMd (hdteg SSoluvek dtbgryaelly bdhlisrle f Bch ol $ belowe 5@ °C.
efined t hrough full O matri x | east-squares. The
1 b aReiPRE SR PGS cE Fefaht e Sag Hipagireduesd
Fc 11|)re£urb/t8 giRe -8000arf. ioﬂﬁdrrﬁs'fl)ﬁzrﬂ%ﬁﬂ@&as- cobE:ﬂ kd foEmFt@fhperature and
whil e
appVoPsd ‘é(tﬂén%éi HeqUs G2 lRe oA Lo Axby Lbé? aéﬁOFdd} §hlP1‘ﬁ 6che
obsghySdmMy BRRhdbER 13 (~21.2 g) in approx. 450 mL of wet MeCN solution,

which was used directly in the subsequent coupling reaction (HPLC purity 99.8 %).

20 [00237] Example 1, Alternative Preparation, Step 8: To a mixture of acetamide
11 (28.5 g, HCl salt, 73.6% free base assay), acetonitrile (100 mL), N,N,-di-isopropyl-
N-ethylamine (61 mL) at room temperature was added a solution of 13 (~21.2 g) in

MeCN (~450 mL). The homogeneous mixture was held overnight. Upon reaction
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Difference maps were exam ned at all stages of

refinenent. Hydrogens were introduced in idealized
WEo®BNIERE Wi th isotropic tenperature factors,POUUSIN07/074438

hydrogen 25 parameters were varied. X-ray Powder

Diffraction Data (PXRD) [00244] PXRD data were

obt ai ned using a Bruker C2 GADDS . The radi ati on was

Cu é@%pﬁé}famwpm%lxtm%%%meﬁfrg@& 5540 1 Iaﬁgrap Q95 Was A

15 cm Po les 30 were placed in seal ed gl ass
C ap? §Yoapasys sﬁlutmﬂf apctip eaid (349 nell )aves tadded ap@h ghe@gpious plage was

o )
col Tx@@%t@%@ﬂ% ?fégfyg;g %@B%det ﬁlhl: g@fehg{%ha%% s%}aﬁed and methyl fert-
2008/t T4 81U SPAL) Us2 adizd g Uess! bye?R‘b&IBlﬂ(mB lithinme h@tﬂroaide solution

0 d Th
§ de?t?)t g]&l§tq Rﬁe;‘i?g T P@?‘% Sl \tg%sgsgpatr % rweagl'}egs\m&l water and

t r afilitdrédo vgdprdx- dalfefthé ﬁha|phE§§Ras [ttt @ vith wicthyl @rsiu@p cther

Si z 2 degrees 20 in the range of 3t
de gf égimgband,&% ralgd Mg e riEcPtagg 2‘%&]8 Y‘ﬁ‘scf‘dg d%i‘?‘?’lw pslow 60
p OV\*te Ffol%vfea)éy il fchats PR xbRERE) (0siafPhadiiehd ﬁépt%ngr(ﬁlgv mL)

sanple 5 was tranferred to a Philips MPD unit
40 Y addgd q(lg)the mixwe Wat Bowlyicpded wgogm temngetyre and the resulting

10 eNPERAL A RId Seldisht, 2Tﬂ@pr§%1c?w5§‘i§$l§te& BPARra{iGR M AKOWSs

scanni ng node, scanni ng rate . egr ees/ sec. aut o
di vwatsge(hwéh hentanannd disesigt verogo cqnstantrveea@tw giye SHI R 2B R-5-

BATER o SRS L SR T sl
wer dampmo fpe rrokdindl iy Daycléhek pigdce tanmietid TM . orp.ckslo R0 or

2920. The sanple (about 2-6 ng) was wei ghed in an
al um num pan and recorded accurately recorded to a

1hundredth of a nClystgration PRekelii P9 Férerx2eh1¢ ¢ t he DSC.
The instrunment was purged with nitrogen gas at

50ni0P3Sh. Beamaplads Rrodustioncal bis-BA splband purfiggfipn: The entirety
t e”&%@érh&ﬁhﬁ@ 4e30RCH3M HAGHN N s’féﬁ 3% WA dis @R il Hl%thaﬁ&%oo

was made wth the endotherm c peaks &gl nting
Thenhh Therreswita selindonarzs heated at(@GQ anfl@ geﬂ]wmmnzenesulfomc

ex p%ﬁd Q%%%g 'ﬁ%egrgmﬁ%ggi {aB%ngeld é&‘rog ltﬁnbél}%&l%gﬁ% “iesngtER Atlite
2(bl aﬂng waﬂcdleméby Glsikiyn togridd th@lba%t -hemeene palifoniqacal/sabiwg thy title
T . .
B CTERT G S bl g et BT B (UL RTBE. s material was

m | fuitféraviniByd Eﬁ%—cmsaﬂlizuﬁ@ﬂirom'gbxeo fEt(DIFMHée WhiSh ptd)ﬁfgledithe salt
with nitrogen gas at re collecte

L/
bet figsfPm wme%l%%g&e@@ml HBH@ pgmyc %ﬁ 8%16@%41?«1 <W8é\4ﬁﬁé>zo> 5
rat@m&9s (1 H,s),8.66 (1 H,s),8.25 (1 H, d, J=8.80 Hz), 7.90 (1 H, d, J=8.80 Hz),

25 77754 H,d, j=8.25Hz), 7.43 - 7.57 (6 H, m), 5.42 (1 H, t), 4.33 - 4.44 (1 H, m), 4.09
-4.19 (1 H, m), 3.83 -3.91 (1 H, m), 3.74 - 3.83 (2 H, m), 3.61 (1 H, t, /=11.55 Hz),
2.75(3 H, d, J/=6.60 Hz), 2.61 - 2.70 (1 H, m), 2.31 - 2.44 (1 H, m), 2.20 - 2.27 (1 H,
m), 2.17 (2 H, d, /=12.10 Hz), 1.94 - 2.04 (1 H, m, /=12.65 Hz), 1.90 - 1.95 (3 H, m),
1.72-191 (2 H, m), 1.37 (3 H, d, J/=6.05 Hz), 1.29 (3 H, d, /=6.60 Hz). Differential

30  scanning calorimetry utilized a heating rate of 10 °C/min and revealed a melting /
decomposition endotherm with an onset temperature of 297.6 °C and a peak

temperature at 299.1 °C.
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Preparati on and Analysis of the Forns [00248] The unit

cell data and other properties for these exanples are
wee@sened in Table 1. The unit cell paranet ePGI/UE2087/074438

obtained fromsingle crystal X-ray crystallographic

anal ysis. A detailed account of unit cells can be

found in Chapter 3 30 of Stout & Jensen, X-Ray

Str m@iwp e @@Jn@ﬁl@l r@wsmgaaoﬂmte irpéd B A&ample of the

(MacM | I'i an, 4 WD 2008/ 014381

PC'I'#WWWYWM%f {(@62%@]13)15r(ss@pm@ﬂanetbxlbml@o) -2-((S)-2-0x0-3-

LSRR SR gy gt 1
r eswwchssvkqu]/m dichl @0a&03ncA dil)i 6h®$dllyion@¢aaclwag®1Miﬁt lieptane

53838@ H)I%?E??'X]Flg IPN];%E( % Ifiggll g%% Cr)%{let:t Shas Théso%%ho& Vs cg?héd to

pr e4et; eebhita solalpreipitatedO Theai;dsp@lﬁlonrhlasi heaﬁd&o ba3@ ehdtirred for

hi g qallt atterns coIIected with a diffracto
( ket PSR i o GySioinag it gt pue
VV' t fﬂeeaoaN éﬂh@ﬁt[&&%m@%ﬂda N Bresighad Bl ane wad §paRM byFHIRMRY ,
Figures 1, 2, 3, 5, 6, and 7 present XRPD patterns
for Exanples 2a, b d, e, f, g and h, respectively.
1figures 8 and 9 disclose tRe\fpErand TGA 10 anal ysi s,
respectively, of Exanple 2a and Figures 10, 11, and 12
dis c(lilcys@l FblenDS(N -((IRGS,Slﬁfﬁd(iSVDTGM(mﬂS@)ﬂpﬁlil@ﬂ-ﬂ(%)el-hm-&ﬂ(ﬁ-
S S A B P R L SR B
For [00244i] be'gglﬂlﬁﬁ erysﬁBfohﬁQ(ﬁB\?I(lR,2S 5R)-5- (1s0pr0pyl(methyl)amin0)—2—

@g)g—oxo—?—Rg (trlﬂlgolrgnqgtlil}glg)&ﬁlirgazo Enr—]X ?ammo)p I'I'O%dlgl( S) - Ox0-

15( t ryljdycnamsrg&déwhw irﬂﬂﬂﬁﬂgiﬂﬁb fecWaddind@YPSHihS lah @k dlvatesthareof,
cycl ohexyl )acet am de, di- benzene sulfonic acid salt,
wWasWEF PEPHES pcbeharpiSHrcsan JpscHpekbA®. et hanol , net hanol
and acetone. Form N1, dibesylate salt, is the neat
(no nol ecul es of water or solvent) form of
N- (( 1R, 2S, 5R) - 5- Prososurgpior (Fharagierjzing the)Fopmg ( S) - 2- oxo-
3-(

(t r|g éggrr Sta]tl%atla) qui nazol i n-4-yl am no) pyrrolidin-1-yl)
2(cycloozxy| Dae etesmot egteddin-a Bidk@a¥@ sy BRAMIER AXSH Iga | 5865 East

on Cherpatngs Maddog ViR LA P el e dierP o il
Si n;@haenatérysfbﬁl obSilifed €irbiligh 16kat- ﬁ}uareE@l{amS}sNI-qof tighi d&g&yﬁ@taﬂs
ram navl ng

t d
el Qlffffgtr?gfﬁ?gé%t@?ega ﬁpé%@@&?sggl tFP%énInEﬁ‘?élé‘?s Y P@aﬁw using

at @@Ka%g(ﬁatgn (E Qrimag ]&) a@c&k@ﬁ%é&ﬁéﬁure%ﬁl the 6-26 variable scan
characterized by a TGA thermal curve having negligible

25ei tgHimiduo erd wersonséotademty inf Lbrentapokiokation é@tqr@rlﬁﬁ)ckaltounqo
to &nts %&%pe c%ileMeeexa'QmesDo?tﬂe SEQI{ {0} half of the time of the scan.

Alternately, single crystal data were collected on a Bruker-Nonius Kappa CCD 2000

system using Cu Ko radiation (A = 1.5418 A). Indexing and processing of the

measured intensity data were carried out with the HKL2000 software package
30  (Otwinowski, Z. & Minor, W. (1997) in Macromolecular Crystallography, eds.

Carter, W.C. Jr & Sweet, R.M. (Academic, NY), Vol. 276, pp. 307-326) in the

Collect program suite. (Collect Data collection and processing user interface: Collect:
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[00253] A sanple of the oily, gel-like (anorphous)
free base of N-((1R 2S,5R)-5- 30
w@ e@8p1opy| (et hyl ) am no) - 2- ((S) - 2- oxo- 3- ( 6- (tPCT/USIODON4438
et hyl ) qui nazol i n- 4-
yl am no) pyrrolidin-1-yl)cycl ohexyl)acetam de (appr ox
0.5 g), after extracted froma sanple of the BSA
sal hata WARCAISSAWYRAR | o dH, Ri3hAL BAET f@@g AIRRRIBX sﬁglme)ystal
To the -95 WD 2008/ 014381 PCT/ US2007/ 074438 “sol Gti on
wasdatedeierd celfpsted on 8 Britkeo A NfehbBXe CaRdysthn usias Gutkiongdiation (1

Ol . h
L
waswitlotht APEXD safttvede phdfkagﬁpﬂogmmt ssiteeaoiab &l collEhgomsaldi d

hopraratunfeons e ar it el a2 BR ek Kxsglug, 105

25CEafs£>CheZy1¢&y1avayM£Et@an$5311!1mmAS)I urry vvas filtered
and air-dried tao provide N-(

(i s@PFBhy! Mhet W}C}fﬁﬂn%@)alszwire sanezt 16)216’ C@ld( e of #1 Quioehsyo
et hs\%t)eﬁh‘{b&ﬁ%@b%sﬁtems Cryostream cooler; J. Cosier and A.M. Glazer, J. Appl.
yl am no) pyrrolidin-1I-yl rB/C:yc | ohexyl )acet am de, free
baserystzdP#f, B&-105) duinmdm@cellectign.char act eri zed by one
I | f
1T B0 EIR TR VRRG RS PRy Ry oo e Blicdis o
et hotlsyrged mﬂz@ionmsﬂngwther the SDP (SDP, Structure Determination Package,

D P oAy VMY Sef Rt PSSR L Tty sor
Whi witwaktvedie tikéheors iiuihatmstidaal Tl fgenedtalogfhphy 9 Rlynoch

the single crystal structure data. Exanple 2c, THOO 1
For]?ﬁessig{r?lmgg%& England, 1974; Vol. IV, Tables 2.2Xgnc? 2.3.1} software package

1§3\f (\gi}lﬁm&%r BRI modi i @A BEsQR Yi (RS b Bt PRkages MAX DB 119%us

(t $ﬁomtil9@ pedrsfipgnong sifrerotuita- S Mackss. /) Byimetst Cdidwardsy M.
%Ojrlg%@éo agel A %har[lﬁﬁﬁﬁ mPRREa cdm Her 3\‘%?”&* k‘&?ﬁ%\éﬁl@kon

THF. "The solvent was re vac
( Sp@@dmnﬁhm cryS@IZS@DtDﬁes fSavdftacioredatodE Sélﬁlr)@TL Cdhpjlerived
%88 rrﬁlrél rame% (E%or? g%tgs a(nf/ eéélgerrau\%rg:lf%c?rgef) were re%ae(iil {%Houéh ngl
26 0 fhlthig léﬁﬁtl-slquar@sf t'ﬁfe fﬁ‘rﬁ:ltlgﬁ RehifnPld % HERKRALnt AN ﬁwr(qu |FC|)
tenperature (20- , crystals were observed in th

vel k is Jc@hen égfig‘@oy 3|F8|@PFaP\I/1ﬁfe'1¥ed By [ene Mbﬁwqfﬂﬁﬁwhere W

per one nol
N- (i6 RpRBoE R Beiglitmg iy baved hydrj@smnnty oiReryéShtcsiauo-

3-(6- :
(t rIS’rffeEFé‘F%‘?i‘EQSh‘WS EHRELSH Pihs'aes) PERTRGY B HEfPeRmR M ey | )
Ig y Ci'nﬁ&?fg%dz aélgja@ti@dm PRitiohs vih isBRPR terPerii AN tErs A8t néhyldrogen
orm

2N (Rergriesess WRE-VBLigd- sopr opy! (et hyl ) ani no) - 2- (( S) - 2- oxo-
3-(6-
(trifluoromethyl)quinazolin-4-ylamno)pyrrolidin-I-yl)
cy cXoheRywierddiffaadtiga Data BXRBhse was crystallized from

a S[%é‘ah'] O”P)QﬁD%SH%% obq{]gednl%ﬂltg%qfruke'% @2'&53]')8 i. SThe radiation was

Cu Ka (40 KV, 50mA). The sample-detector distance was 15 cm. Powder samples
30  were placed in sealed glass capillaries of 1mm or less in diameter; the capillary was

rotated during data collection. Data were collected for 3<26<35° with a sample
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30 characterized by a nole of ethanol per one nol e of
N ((1R, 2S, 5R) - 5-
w@ e@8p1opy| (et hyl ) am no) - 2- ((S) - 2- oxo- 3- ( 6- (tPCT/USIODON4438

et hyl ) qui nazol i n- 4-

yl am no) pyrrolidin-1-yl)cycl ohexyl)acetam de, free

base. Form E-1 was -96 WD 2008/ 014381

PCT&#&%@&Y&Q S R8st PDRLREER! TEE s hYin @i qggeﬁ’s@&fa?&l?fractlon
mat ches the sinul ated pattern generated from

t heares WiJp entegrafed tglcragtera fradiffoaaldadimensixahPpX RDpatterpwith a step

For eFQ§£§2 glegre%s 2P 1g 6herr%n c,0f 3 t? %5 ?le)grees 28. ABo_ue (2%8 m§ were i

3 (Iﬁmked into a Ph111ps powder X-ray diffraction (PXRD) sample holder. The sample

trlfluoro U|n zol | ol.idin-1-
cy c‘f"%?ﬁéa}i‘fﬂr %/%efﬂ Pruég ?4501534/’9?0 &Q%Q‘éreﬁﬁité o Ht COYlegted at
CONGBRAtERSdrAyel nﬂth@&(%@%; 2 Mfetalial) er(gélmnum B IndNSode, TR%nning
suspensi on was all owed to equi rate at room

t enﬁaer()a&%deereeﬁﬂseﬁr autp é@e@e%rﬁﬁ%@t scatiqyisHts srgepeng ). 2 mm,
Par{, g b[}ﬁd‘s ension was filtered and both the
filtrate € 10 suspension were refrigerated at 5
C ti00p#5pvi de crystals of the nobno acetone solvate

ldA %Pf{eren%ai%cannm s(Fa prar gﬁ%&?ﬁééed by one nol e of

ace
( (1/@0n248) 5 RDPSEekpesiaRhe melra(meﬁohyéd) ia A TROns 2unhdnS)™ 2roda@ 1300 or

(6- L .

( t r7RPuShOTEIOIR YA 229l WA WEISE A 1R A0y YR Yg PRRy R L rgeqyed

cy cdcohneil nt@f@ldant Uendré L Ef 2 MASEam AU Rafstdrrddrte ‘@hebﬁS@ The

was characterized by an XRD pattern which matches t

15 @ptprmeat web pyagedeyith HiEoRsp g SPMbiph D et @He@%beéween

5St rﬂé’éﬁl%tﬁpe‘{jzﬁﬁr@ and Byremt ge %?mm'}ke%m'é%m Tfl@]?gﬁ@e]s rfihde w1th the
sanple of the oily, gel-like (anofphous) free base

N- (e(nﬂﬂhg@@p{)akspomtmg down.

(i sopropyl (nmet hyl)am no)-2-((S)-2-0x0-3-(6-(trifluorom

et hyl ) qui nazol i n-4- 20

yl aﬁhmnl)apy}mxﬁhnedimﬁalydig(C[}G‘A)ohexyl ) acet am de (approx

cted. froma sa
B SRR RS S TRy B A s R pegtPiGs00 or
20 Cratsohene wintph (abcmeu alo ﬁ@wé Placcdngla bfa:eloaw eeasplﬁmumn
stirred vigorously gnhetic stir bar at 25C

whi Rrevieyst taged o hewge%{%ﬂf Iﬂierﬁémblﬁr"f"is Areawirepscypielyiane ecorded to
af t £fhokdnath 04 §11lﬁ£ra1%t‘t}yrtﬁe RGrunidie BlcUhmdceWas phldell §h@itrogen
and the wet cake dried in vacuo (40C) to 25 provide
th egap et 1500|\m12rrf11@3 rlﬁﬂt(i verefdoHeptadl tisiwPXRIDM smperaard gndg00°C at
bas Iﬁh s characterized by an XRD pattern
vvhic matc 'hé si mul at ed pattern generated from

23 he single crystal structure data. Form N2 is the
grea;ol(cgms;" }’gtr o g“'p%a Ho8 nd andRsis TLRGEGR OF water
N- ([(0&548?8 'BIR)unEt-c(ell dapaapythéripedpeytie) amitied exdmples are presented in

ﬁ1 % @trlfluororret%%tumazolln4 | am no)
pyr ‘i]du qung@§e PﬁrE‘?@FYSWé’WW R o asle prveal Hade.
Foréfyg}hl%grams afIMAC 8¢thikQAcYinfofBEcellshen BOHuAMN Chcapter 3

havi n It endothermonset typically at ca. 158
3@ o D 0L11§42Je@en X-Ray Structure Determination: a Practical Guide, (MacMillian,

1968).

-94 -



Form N-2 was characterized by a TGA thermal curve

havi ng a negligible weight [oss -97 WO 2008/ 014381
WEIBEB807/ 074438 at up to ca. 145 C whi ch apCBES2007/074438

with the single crystal structure data. The wei ght

| oss corresponded to adventitious solvent. The

noi sture-sorption isothermwas characterized by 0.15%

vei ghiqogal lﬂraét[bnﬁlrh@orﬁ1@@9&di9£te§ﬁ)r Ezér{ﬁlss%ca c, Zfe"/cf BHfth, are
25 C indicating that the N2 formwas slight

hy giresseggpincTqbiles %»|4d5,s(a37 Yendyd, sdspeghively. .or 5
non%)ﬁ éi)ﬁ os&@(ﬂh&gaﬂy, cﬁé‘a&'&]ls%c %gwdg 9<r1ra{§/ Mrgcﬂoll 89&%%@;1‘[1&15

suspens
of Nd¢graR zzso B Rjo- ISF (i Sopmpiay L6t tlhy F)eamidio hredréseiShd 2-Table

% (B el Pf vhigh s hated o Pidtioalis priterp-spl e dasy iy A Erctometer
1- yddu@amﬂ aX%pih)iae 4pANrfRith 28 CalforR&1 PRASENISL 0th<Qfitable

/ML was prepared in acetonitrile and allowed to
equit4nidpidat e at roomtenper ature to provide a sonewhat

thi f(} I te]ﬁﬁélgﬁrltgr a% o f3 1 I'Be6 Salﬂa Hg) Elﬁ&%?attfefnstf&rﬁQmples

and e’ and 't he suspensi on
r ef 2a|, ged atfegaath EﬁeSQedtwelpr 6igucke 8 agd Qsltsallose tb¢ DSBeand TGA

ceto n|tr|I 3 Form
G BhPhrtradngh st Smett iy i T plserogpabe psC
ol BGAf and Moisture Sorption Isotherm spectra of Example 2f, respectively.
N ( (1R, 2S, 5R)-5- (i sopropyl (et hyl)am no)-2-((S)-2- 15
0X0-3-(6-(trifluoronethyl)qui nazolin-4-ylam no)pyrroli

di n-1 yl) cyeraaxpichaesHath d8sC hh& ¢ A6 RarabRFiZatiit 3

was characterized by an XRD pattern which nmatches the
si nixampe 2pN- Formgdikesylted from the single crystal

1911963481 31220 EAR by Rhu FRLMMEF-s) k80256

A sa hée fr

N- ((@dﬂ%}OZ@l@]R)l)qELn@zcémFﬂ' yipl}ain@mnhydll)l—d ml}o;mc)lo]@xyl)acetam@e di-
((rsgregFen s&f??fnc( c§ a{t \ivash s?a]r?ztgﬁg érto)él%tt!h h ?Ze?a:ct)elr:j ?:fgliaﬁ%,l. %%?noo} and
vvaSacduoss off ormcN- |1ndlb¢s§ammhlt (ieppneat (o mblkculek@f watee off sobent)

e a0, LR BiaRe P Bl S

2050I Gﬂﬁﬂlt@i?orﬂ‘@ﬁyl}ilﬁﬁldﬁﬂmw V1B oFFRblidia TR clohexGNtstadlide, di-

slurry of the salt. To the resulti n% hazg
sol RANFBAR 593/5%*11%&?%%“3 Feam Yf1 digsy latsevas shagpgiergzed By g KR pattern

d eV\%l@lpﬁlgtcgésqgé'@in{lbétegY)@t'ierﬂ- oéne R Forfhe s BBl st Sriture data.
C. The slurry was stirred at 20C for dadditional

12 Eﬂmﬂ%l ditiepxtlete m@s elnepcigaigerley AP theapegisia havipga wet

ca j [ 4 [ 5

F ot FbE5 byl Rl A sl B LA, S ar A,
2chadibesyletel wedchbiactesxddry adl Grb klesmd fcuwa hevingeagligibirol @ghyfloss

N- . : o

( ( 188 BRI -SSP ERIN FatinS) - 2- ((S) - 2- oxo- 3-

(6-

g;[:‘lzfluogi%reéih%ag)r??w na_zgl8|n 4-yl am no) pyrrolidin-1-yl)

[00253] A sample of the oily, gel-like (amorphous) free base of N-((1R,2S,5R)-5-
30  (isopropyl(methyl)amino)-2-((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-

ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide (approx 0.5 g), after extracted from a

sample of the BSA salt, was dissolved in dichloromethane (approx 3 mL). To the
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WD 2008/ 014381 PCT/ US2007/ 074438 hydrochloride salt.

Form H4-1 HCl salt tetrahydrate was characterized by
wa@eogRIa3spat t ern whi ch mat ches the the sinul at BCI/US2007/074438

pattern generated fromthe single crystal structure

data. 5 TABLE 1 Unit Cell Paraneters Conpound Salt

FormT a(A | b(A I c(A I a(3y Il V(A3) Exp 2a

di - BRMolNwhs Rlied 5%13}3)3? (B bt ﬂep@d%@%(ﬂale Je@ulﬁﬁg %_ﬁfﬂlix%ge was agitated

93.758(2) 90 194 2b Base DC-1 5)

10. A2@ew)y B2 02918y stgcbagm ag@pggllezk% @630-2E%. Zewhiseswlid was

IR NI Ny

32. ppioxD) mBE hopra®@Oand @@n&(f@)ehl@&petﬁ@e Bad gtirfed bt BT C for 7 days.

5 Bl s s st fhbefobid 438 dsaf e, ~°F

105(3pRp R mEBy G0 @m 2 Ei¢p32@(tBﬂﬁ@orﬁNh§l)<fﬁTnalolﬁB4l—l( 9)

e R PO g JE Iy eE s S sy Rerbmaiso) sy T d g DC-1

948 cRdr4keriz8PBE-Enelndle @ﬂaltm@ﬂ])ethuﬁu Ber €RId offRAr (@RS SR§L5-
Conmpound Z' Vm sg dcal c 2a 1 972 P21 1.406

Exp
2b SOP@BY@TQX@PIEO)%@S) Eexozé (q-(tnfgorppethybquinazglp4- Exp
d | [ [
B RIS oSt BRI G SR LN, |
79 1ch%111222611 g2 XRIYp§teorsbirh Mawhesdhd spulatedpaan gmerated from
Tab) e .1 ar ' ow. T = tenperature in
Centhgalgiglgéglfsgfgt#ﬁ@gec%%st al | ographic data (RT is room
tenperature which is about +22C) V = volune of unit
cel 15 Z. = of drug nol ecul es per asynmetric
uni Wz‘c’” gole]g‘glnf) / (Z drug nol ecul es per cell)

159 POBFARCENGUIRIS,SR)-5-(isopropyl(methyl)amino)-2-((S)-2-0x0-3-(6-

(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free

base, 1 mg, was dissolved in 80 uL. of THF. The solvent was removed by Speed-vac
(SpeedVac Plus, SC250DDA, Savant/ThermoElectron Corp) under high vacuum at
22 °C for 16 hours. A total of 100 uL. of MIBK/Heptane (1/2 by volume) was

20  charged to this well. After holding for 2 weeks at ambient temperature (20-25°C),
crystals were observed in this well. Form THOO is characterized by one mole of THF
per one mole of N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-o0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free
base.

25
Example 2d, E-1 Form:
[00255] N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free
base was crystallized from a solution of ethanol and heptane. Form E-1 is

30  characterized by a mole of ethanol per one mole of N-((1R,2S,5R)-5-
(isopropyl(methyl)amino)-2-((S)-2-oxo0-3-(6-(trifluoromethyl)quinazolin-4-

ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free base. Form E-1 was

-96 -



dcalc = calcul ated crystal density 20 TABLE 2 Atom c

Coordi nates for Exanple 2a, Form N-1, dibesylate -99
wOD0R00B88014381 PCT/ US2007/ 074438 Atom X Y Z PEDOS20%074438

Z Si 0.4296 0.3405 0.1278 H57 0.5146 0.6132 0.0473
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1056 Bridid e Pt Ut 68 s i g e

. Mﬁﬁla@d Pdein Qerdfrddd fHiB2hQ sithd i IrdtaBARRrOdatad 85 027
. 2029 -0.1265 -0.0688 H33 0.1063 0.6705 -0.3097 N28

. 1897 0.6703 -0.2034 H84 0.0611 0.7736 -0.2276

Example 2f, N-2 Form:

[00256] A sample of the oily, gel-like (amorphous) free base of N-((1R,2S,5R)-5-
(isopropyl(methyl)amino)-2-((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-
ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide (approx 0.5 g), extracted from a
sample of the BSA salt, was suspended in heptane (approx 5 mL). The flask was
scratched with a metal spatula, and the suspension was stirred vigorously by a
magnetic stir bar at 25°C. A white slurry of crystalline particles was obtained after 24
hours of stirring. The slurry was filtered and the wet cake dried in vacuo (40°C) to
provide the pure N-2 form (confirmed by PXRD) of the free base. Form N-2 was
characterized by an XRD pattern which matches the simulated pattern generated from
the single crystal structure data. Form N-2 is the neat (no solvate molecules or no
molecules of water or solvent) form of N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-
((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
yl)cyclohexyl)acetamide, free base. Form N-2, was characterized by a DSC
thermogram having a melt endotherm onset typically at ca. 158 °C to ca. 162 °C.

Form N-2 was characterized by a TGA thermal curve having a negligible weight loss
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C29 0.1114 0.2601 -0.0390 H85 0.3994 0.1229 0.5687

C30 0.2281 0.4006 -0.1212 H86 0.0212 0.5681 -0.1742
w@mhs0148926 0. 1870 0.4435 H87 0.0851 0.6247 - 0pOBES2007/074438
C32 0.2482 0.2192 0.3790 H88 -0.0003 0.2113 0.3972

C33 0.1850 0.2609 0.3119 H89 0.2528 0.5466 0.1402 C34

. 3395 0.2220 0.3762 HI0 0.1580 0.6514 0.1725 (35
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% r@‘@i i HI01 0.2047 0.7544 -0.1523 - 100
VO 30853 014 3&beRicl JIS2 @ﬁb@%ﬁ 38iso ety DEMM M6 )Y -oxo0-
Z %46 o73§SlD 5239 g §L§ ﬁb@“% \92%35 08 3@89
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crystals of the acetornitrile solvate (AN-3). Form AN-3 is characterized by one mole

ooo_d’booooooo

of acetonitrile per one mole of N-((1R,2S,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-
15  oxo0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-

yl)cyclohexyl)acetamide, free base. Form AN-3 was characterized by an XRD

pattern which matches the simulated pattern generated from the single crystal

structure data.

20  Example 2h, Form H4-1, HCI:
[00258] A sample of the free base of N-((1R,25,5R)-5-(isopropyl(methyl)amino)-2-
((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
yl)cyclohexyl)acetamide (approx 0.2 g) was dissolved in ethanol (approx 1 mL). To
the free base solution was added approx 310 ul of HCI solution in ethanol (approx

25  1.25M concentration). The solution was seeded with a small amount of crystal slurry
of the HCl salt. To the resulting hazy solution was added 3 ml of heptane. A white
slurry developed gradually over 1-2 hours while stirred at 20-25°C. The slurry was
stirred at 20°C for additional 12 hours, filtered and washed with heptane. The wet
cake was dried in vacuo (40°C) to provide the HCI salt tetrahydrate, form H4-1, HCIL.

30  Form H4-1, HCl is characterized by having 4 moles of water per a mole of N-
((IR,2S,5R)-5-(isopropyl(methyl)amino)-2-((S)-2-ox0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide,
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01 0.3874 0.5713 0.1042 H41 -0.1294 0.3465 0.2606 N2

0. 6277 0.6481 0.1041 H42 -0.2461 0.1574 0.1324 C3
WO2®8814381 6931 0. 1987 HA3 -0.1481 0. 1749 0. 058BCT/042007/074438
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0.5232 0.5593 0.0958 H52 0.8245 0.6564 0.1665 C13
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. 0966 0.3752 0.1068 H54 0. 6307 0.0952 N15
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-0.40879 0. 2935 0 1577 56 Q0 BA50 0. 0503 0 1181 N17
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Lxpda 0 |GdSA ML 1 72RT L& §734(8 A( A 99 gB A58 0 [1943.8(2)
B ) (DA ) A SR R O 0 DB e (RETBET
0 d2Re o Hise o IHIOPTIS0 J8780066) 130760 XEGEX2) 1A 290, S0 3025.803)
: -%g? p2t LR 189%500s) 1AaT2186 0202 1o 190 “~4ld0 [2949.3(3)
'0-%% O30 07 V- 228 siioh 71 [hkeB (B £ 30 B89 T2 2939.8(4)
0. 8849r 0. 8492 W2 T60dr Hodn3s{IBAS0:0) [(h15 5 0d 3033626230 [2651.4(2)
0. 0861:; 0.BQ41 |AN-O30BT HE3410) 964140 86872y Bo Odhi621(8)T8 [1459.6(4)
0. 799 4h 0. ¢4 3 [18+-11 8 1BT H643902 046 1) 0683209003906  C280 [9487.2(4)

-0. 1519 0.2227 0.1243 H65 1.0997 0.8600 0.0230 C26
0. 5854 0.4415 0.0762 Ho6 0.9136 0.6679 -0.0189 C27
0. 4325 0. 5005 0. 2333 HGIF'ABLEEZ&nﬂinﬁ%S 0.0199 F28

0.2100 0.3820 0.0251 H6 ﬁ 0 0.5745 0.0257 - 101
VO 2008/ 014381 PCT/ US20 ‘WG? $BMATSm X Y Z Atom X Y
Z C29 0.5694 0. J2&h4p8lnd ) 7 HoH [0. /57 Wal8Pp1 0. 0338
C30 0.8956 0. 765Q Hp 2399 [H/T 952 /487 0.]45068 [0. 0715 F31
-0. 0040 0.3354 0.0 H/110./5685 H2,2364(8.339 0972
Exp 2¢ 1 756 | P2,242, | 1.340
Exp 2d 1 737 | P24242, | 1.245
Exp 2e 1 735 | P24242, | 1.276
Exp 2f 2 663 | P2, 1.269
Exp 2g 1 [730 [p2, 1.246
Exp 2h 1 791 | P6,22 1.292
10
[00259] The variables used in Table 1 are defined below:
T = temperature in Centigrade for the crystallographic data (RT is room
temperature which is about +22°C)
V = volume of unit cell
15 Z’ = number of drug molecules per asymmetric unit
Vm = V(unit cell) / (Z drug molecules per cell)
Sg = space group
dcalc = calculated crystal density
20 TABLE 2

Atomic Coordinates for Example 2a, Form N-1, dibesylate
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7.0 16.5 16.6 15.6 13.3 18.6 13.5

8 16.0 19.7 15.0 21.1 19.4 19.2
19.0 16.6 20.7 18.8 23.2 20.2 20.0 19.5 18.2 21.4

12.8 17.6
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21. 4

Exp2a |Exp2b |Exp2d [Exp2e |Exp2f |Exp2g | Exp2h
8.1 10.0 5.5 10.1 7.2 6.3 6.9
11.7 114 9.6 11.3 8.7 9.0 8.7
13.0 11.9 11.4 11.9 9.7 11.7 9.8
13.9 14.3 14.5 13.3 12.5 15.0 10.3
16.6 15.6 15.8 14.2 12.8 17.6 11.8
17.0 16.5 16.6 15.6 13.3 18.6 13.5
17.6 19.1 18.4 16.8 16.0 19.7 15.0
21.1 19.4 19.2 19.0 16.6 20.7 18.8
23.2 20.2 20.0 19.5 18.2 214 21.4
23.9 21.2 23.6 20.4 18.8 23.8 22.9
COMPARATIVE PHARMACOLOGICAL CHARACTERISTICS

10 [00261] Assays and data comparing the pharmacological characteristics of

Example 1 and compounds found in W02005021500 (corresponding to US Pat. No.

7,163,937 assigned to present Applicant) are presented below.

Human peripheral blood mononuclear cell binding ("CCR2 Binding")

[00262]
15

(hPBMCs) using 123

See also: Yoshimura et al., J. Immunol. 1990, 145, 292. The human CCR2
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binding assay was established with human peripheral blood mononuclear cells

[-human MCP-1 as the tracer ligand. hPBMCs were isolated
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.5, romthe DVBOQ seriall was
I(ﬁr eﬁhlfe@&%lﬁwqﬁlé% ﬁem theell %%E‘F threeA @efa Blafzs &f%%b
ver @el@ingati@rhdiv castdhidioft Bk o0 BF tH0f15€hMaNGha eSO
were diluted 30 - 45 minutes before the assay was read
on ¢oecntpiioRn thefasey iglfe. Powditeryly 2aegevpiatey peigirrgppesd and
rr({ﬂgl%% 5 l?cﬂﬂ?ﬁianhfé the cells of the three
rep

icate pllates (10 I') vyielding a ten point
conl®8xiod at Cdh 1@9@n@@itbﬂy@®elmr¢ad oD .t -IARA 84RiMd¢cuBBEYices,

|ONSEANAE L Lol B8 8SRRN Rirklhe SRIRRLSRUN pARN Y

pl a € prepare d ‘on a
hangthBgion [V@Qﬂl%&d salgl ﬁm&aﬁ)&ﬁln Udrfdbasd YideWRE RG ck:adeld Bire
the FLI PR384 (Mol ecul ar Device 15 Sunnyval e

whi gimudated tp @pen byetheydditing; g g0 vH&velA 58 bufien qoaféma%g 6&@24 K>S0,
ar gof i ﬁﬁfﬁ/ﬁlfsﬁfbr‘g%la%‘ld%@ﬁ HdrleAdpRtle, laéﬂa%@co@lé&ed AQrynm

bandpass channel s are I mul ated to open
by schendgoick pariod 0bt2 seQorsks/ apihich Emetshxd waom@lmngwhmn@s Bﬁfer

26“\" %%Qé od g, Jon%ct[q}{' %Ct%gagﬁevi' QBLAMN P4k Jf}l)nds':&}{d fach h

a were co second tor a per
of dodtimed ends thrat scedrids fortan adadmdsnal Thtmwent ai ni ng

or ol Mo R o BF Sty BB E il Ragto and o

confélRuesk ANBIwelk idotenisea ands?2 f Rfin@maddd] KERmadtivation for the
m nutes. [00267] The dynam ¢ range of the assay was

det R Hdast BRI RSN AR D DAPS wellsi(gadimnpia AP d) define

23el 103)‘%( SR G AR Sbioh, A b%%)cs \gﬁfs OBt iR TR oERS of the standard
activation for the (% ate (no test conpound C{)r esent)
i a

andhERfe inbibatarglofpalife (Ficker ¢/ivhs! 928) errfer4®) Rgefdapsepoints ln cach

sample well were first corrected for cell/signal variation, negative control (blanks)
background, and normalized to the positive controls (totals) using the online FLIPR
software. Test compound concentration response curves for the hERG T1" flux data
30  were then fit using Excel Fit (ID Business Solutions Limited, Surrey, UK) with a
single-site logistic equation, Y= A + ((B-A)/1 + ((C/X) ~ D))) where A= maximal

inhibition. Data were analyzed by fitting maximum amplitudes of change in
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25 100% hERG i nhi bition. The bl anks wells contain 400

nM of either of the standard hERG inhibitors
waledoepi4ssde (Ficker et al., 1998) or E-403 1. ReUSDA074438

points in each sanple well were first corrected for

cell/signal variation, negative control (blanks)

background, and nornmalized to the positive controls

(t of@&bendS kG TTE BAY b€ Ehalifibn oﬁt@§ttc%¥)§llnd1—lec§$n01e 1Cso

conpound concentration response curves ftor the

Tl +valyeghofgampodds wercesaicnleisd fiiom the pveepgErt eiplicite wells

Busi ness Sol uti on )asViit h a

single-site | ogi stsslolgmc;,{h&g%nelswt{;xf&d% gyA) /1 +

( (G368t D}@e)althr a. f&zttamdkletmu Bvaﬁmﬂamt 1981, 2 0a s 2wdihe

e EE

f or cildithe Thivxidé, 314 @aMIKEE0.8GRMNECIONS. DM @8dos€ AOR@HMALGT.
Pot enci es (| C50 val ues) of conmpounds were cal cul at ed

f r oG reRcliena geronitiprerd By pddipgsyRantpsomesguenFaddirah Rajtar rat
Si tlﬁala) Q' tﬂéjﬂe&gloﬁ%ﬁ}dre[cg%ﬁlﬁ‘]g ﬁﬁ\ﬁ{ﬁi&%traéﬂot&m in a standard
Catterall, et al Biol. Chem 1, 256, 8922. The 5

st ab‘ldd&tﬁgiblﬁfqii dnCh@e b@ﬁp@md et tasiterkd UBGlepbIERPES ntrEEmnnPRmples

0 e LU e v

BI nladi emigmngewdlcbwsshmgrtmffemohtaam@ﬁmyl\ﬁdﬁll?m 50 mM Tris-HCI, pH

S n rom Wstar, rat brain

e A L TR RS S T S At S

a Sfiyaﬁlﬂwodles WeRdinmgdibtfyf cﬁ[lecﬂéttbn&&@la@d“fbﬁﬂﬁﬂmﬂs dnd viahed 3 times
tested at e desi abI e conce {8?“ on. mples 10 were

t he¥fl lmv&%lal fersnd BE??@&%‘WY@ Fa%letomnﬁa%gmgm e

19 eagikdrORSs WBABJ ﬁi@%ﬂﬁﬁ’d schiliagleh pectiorRieP! d washi ng
buf fer containing 50 MM HEPES, 50 nM Tri s- HCl ,

H
7.4, 1. 8 rRarelidysrtingiagMemiyaroPameahiliggAssay VMRS
ser b uﬂﬁarﬁ#ﬁAﬂﬁ%ﬁg%H@%ﬁ %eﬁﬁﬁ:ﬁﬁ Ci{ %} gtA%lﬂyA) consists

col d ont ass ters an
W t¢f avsasdnallyg?omﬂa‘t@& Iscithiihbasedtipid aembmition referred to as the

T R
2(Par ahdeich ﬂratel akdeaibdyl silvBaro draeusee lmﬂaab‘,add 2 yssd{sssﬂye GIT lipid

The Parallel Artificj
Per%ﬁb,llp F@ﬁé’é‘éﬁyﬂ TRARIBA) Cysiiiay %nd R?ffoﬁnaélﬁ%%ﬁ ‘B?"\S'g‘fed by
f or m@aHdatdedmbe@idt Haharb am toibRipeksBe rbgtabdd(m ht@hR! PANIPA is
to as the gastr0|ntest|nal tract (A T) pid. The GT

| i pyidelyasedsasaninvitre mpdgl frerpsmeabdity perepning % éﬁmewompounds
pl atg @@%@5&@@% &ﬂqﬁﬁm@sothltotl?ﬁ thil %@@l@m meRBrafb@ & A to

assays id close resenbles in vivo

25 ndﬁt@mme@owmbtlutmeﬁ”mnp@w mhmn?@e barelaieie tiregd viyy passive
t are known to be passively
abso?@g%llﬁggﬁgﬁg@p&a \WPA is w dely used as an in

vi t 002710 deThef mmmrlmead@iﬂﬁdlw (B Déaepﬂrnrgﬂanfcompcsmdvmmmed in

f ge I%i%%% ﬂ%ll.fﬁ%ér al a%%a dtsboagoelateral f?ﬁ TPy ngﬁ e)EpIglr%elgth S are

conducted in triplicate determmatlons.
30 [00271] Compounds (10 mM stocks in 100% DMSO) were diluted 1:100 in pH 7.4
donor well buffer (pION CAT # 110151), providing a 100 uM assay solution in 1%

DMSO. Compound diluted in donor well buffer was transferred to a Whatman
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25 determne a perneability coefficient (Pc), which
can be related to the in vivo passive perneability of

wo b@soospound. [ 00270] The perneability coeffiRPCENS2007/074438
(Pc) of a particular conmpound is examined in a
pH dependent setting with apical and basol ateral pH of
7.4. Al experinents are conducted in triplicate

d et @fhmté\gldt@ IRt ﬁ%@?d[lggg {oldis R qﬁ irftd gleg%&tv%@ll%ff tﬁenatssay

wer e uted 1: f)OO In onor
buf;ﬁlar: (I(IBII\USACAHG%@HHJEP)AMM Immdrangwas ofBediv Epsang 4 ul of

| uti.o. 1% I
ot e PP A P S e el Ty it 50
200&4&%&@&%&@5&1&&%&@0&@%%3@) ul@f'aédebtbﬁﬁvelpbﬁf& a8l 7.4 (pION
filtered prior ensi ng 200 Into the donor
el FAGF1 %(ﬁé%asTélayAl\Q?fgﬂséas( lblﬁf@@mm@qamfe@ptorm@ YERVPA

e %ﬁﬂ%dwﬂ@ all RIBd 1n@(baf€ RS {églpéra{ur@ifor 4 158G Tl&' ﬂate was
solution (pl ON CAT #110169) onto filter e (VR

pl a
CA'I‘th#&Q%S?)mbléﬂW@d ﬁchbmdweomm plﬁtm NV&\BVQA@ dronp &OH) 200 fipled

o8 GSGEP O LB 800 Al B e m
ac c@@t@aﬂv{& de)platesadet. ODhta m@@l c@jﬂde(ﬁb}l' OWRIDN @oﬂmu lalich
at gl erature for 4 hours. The plate was then
16y sad’§ rrohewedend sergstehiforliseét er pl ates (VWR CAT

#655801) were filled (I150rPIChaRbIaxis The donor,
acceBtor ref erence, and bl ank plates were read in the

Spel®P? RilaxTho\hugiaa CE Rochgiaptaxipagsay Wascondystasreigh By humgn
pl %&Q&ﬁé’@Eﬁme V%HICH] %ﬂPair}%Hé/ e ﬁtrg?a 128 Gidh 3h i r?]scent dye

generates Pc val ues. enotaxi s [ 00272] uman
CCR2alcdve At anqihsna salafreandSs Actore IV le th40u(pHh 7 4 et ﬁﬁ@&nr 30
wer e fir

THP-
{2 DRM S e sk Simiie ThEBbaid L Rete  Stnargd and
r edrefsﬁﬁy%nde%h{ﬁoé/ﬁﬂ E%P&‘Jem%@ﬂ@ bl (51«1&!12)1 R3¢ Rﬁvﬁqm@@ 1%

mnutes with gentle mxing every 15 mi nutes.
I ablé$fé,cpH:él4] sThmecrsecqrtlr@mn@vasdﬁ@Un@lnni chem@t@msméfadwh altat the

1x105/m in ¢ taxis enol fre

ReVT A B et e 691 RIS T o PR ETNE Pis

di | we@dTédh I6EWRE @Mited tH D0 reirin SR xR eh €T pdrdah the assay,
assay concentration ranged from0.01 nMto 1 M The

20 i gHvRupeplume abisst MPORT] gitutipns,pas refxed v lyan %ﬁUQ]OVOHWi of

chepmyaxfgpebhaMixthe 1@%&% B fall Go1RSS B test C&Qpaﬁld%quﬁlns was
vol une of test conpound dilutions was m xed wit

equaixed pith g c@fal velame pdlurdPIPd dighrd (Mixtirade BP)h maﬂwes
an Q ' ' '
o 9L LR ) SRR AL 805 93 OO
2). ME@tlhmduoeﬁ ch@sotaxiewss thercmbated in mdememdis latey(Battod 7
C for 10 nmjinutes f ILo d by gentle
2VoPP R RiEe tDuL Ot 1 P oelutibedig s of Mixture 2
c heimt BBddmRhahber ( BPREHIAMR was covered with a lid and incubated at 37°C for
30 minutes. 30 minutes later, the plate was read on a Cytofluor. All conditions were
tested in duplicate. For signal to noise determination, 50 ul of labeled THP-1 cells
alone (5X104/Well) were placed into the top chamber and 225 ul of ligand MCP-1
30  alone was placed in the bottom chamber (final concentration of 10 nM). The

inhibition achieved by graded concentrations of test compound was calculated as a
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25 Dickinson) by placing 50 pl| of Mxture 1 in the top

chanber and 225 pl of Mxture 2 in the bottom
web@serst The pl ate was covered with a |id andPCT/US2007/074438

i ncubated at 37C for 30 mnutes. 30 mnutes |ater,

the plate was read on a Cytofluor. Al conditions were

tested in duplicate. For signal to noise

detﬁe"ré@nﬁ@é 0. c&ﬁ)po'un&li‘reé el ?Qon%P "[]heQ@IS(b R deﬁilléarl@ the

(5x104/wel l) were placed into the top chanber and 225
pl @ncinirghendoisPeomBoné fegmnigcdia scapgh é&é anhibitigref colbularom
ch ghtakki nal concentration of 10 nM. The
inhibition achi eved by graded concentrations of test
conmpound was cal cul at edh&RGaPated CBanviD 2008/ 014381

{E&Oh%ggz 51%:40% pa t?l%g]%r%gtgv%g 8?6% élre ély {I%EsurenlgEfzé currents in

CONGERIMALEIRNtBly dxpfeksiSOINP Olhel HERIMpstadivhOchamac b sBffit. The
inhibition of cellular chenotaxis. hERG Patch Clanmp 5

[ ooZPBPURhsisdeted ip ap aqueRuchudieh VWA BH sk rewn Mgty

MeaRieRtiviE ﬁlls'ésr(@ 05 ﬁz?ﬁere Hﬁﬁlea%%n{:@hdl@mgb&%t}ﬁl of -80 mV to
expr essi ng e cloned pot assi um channel

subtiimV faesccandprpsiai cyrzentstvease elerited fqilﬁwatgub@t@st Polses ey
t 0
Bt LBl ) €08 GOEREE PL rom PEREPAING bERstars o
of m&Bumig ihlpibitieR Of padk tadrcuBesteconds and tail currents

were elicited followng the te | ses by 10 steppin
the voltage to -65 ‘ﬁlflﬁé‘ﬁ%??eik?él{@%lﬁ?t%e con‘poﬁgd ’
wer @Al c uivabRa el patcliveRmY fal @sddnd 'diiaéctuy aRtaqic PeaK sodiuhm
current Sodl um channel Patch C anp 027§-] Whol e-cel |
pat YR FhiiERes asléscFXPsssarf%%%PWnr@a%rS@ AEARel 4N Y
15 Ur T ofpbih dRRKS-t&23 o€ £ bloki £ XPE &S bilBubiie FRURAm A hiddy

sodi um channel, SCNSA. 15 The conpound was tested at

a pitee mhrbitfqne@datﬁly@a@stswq dicitedierygetcepias mping ths tfelkang
St 3\'}0%3 eg[g}bgh&l' Qs w%f:éqleﬁgt\%&ﬁweﬁﬁgl% ey Qllld &%J%@(Ftoey@ for

seco usi ng tage pr ot
vver@) he| Tffets vaerpmlellﬁtq:@y roéasu@@ inkibiging Oélmb paerent durn%ohe
Qr 6 e
i nh| %Ip%llls% go 5 m etg‘g e- &e ?r}gﬁ hee d) hcbltl%%was asse S{TE %ﬁ rs‘uml?l%non at
20 ZOfrmdenomtoéidEmamdéﬁce of i nhi b| tion was assessed by

stinmul ation at 2,feue ieso d
Si ngl e-dose Phar rrgl:‘@%ﬂ i §”P‘?1°°F§H‘tets‘cs[158§‘7%] Mal e
Spr s Dawa@spfa@h@m&&%a@@sg):«somy Reld 984l HPthe ph@macokinetic

phar macoki netic studies. Rats were fasted overnight
pr i BrdigsoRBOVEsSRYRY QrisEnghsarior tp Pﬁ&sﬁma ackfed glhgget dose. Blood

"o 5% ATt S L AL e M2ty
23t #hkes(ahdHIn 2806%gdd dt@°©b1500120mx@$f6&3btahrnpla§i\na) rMakn oral
bioavailability study, 2 groups of animals (N=2-3 per group) received the test
compound either as an intravenous (I'V) infusion (over 10 min) via the jugular vein or
by oral gavage. Serial blood samples were obtained at 0.17 (for IV only), 0.25, 0.5,
0.75,1, 2,4, 6, 8, and 24 h post dose. Plasma samples, obtained by centrifugation at
30 4°C (1500-2000xg), were stored at -20°C until analysis by LC/MS/MS.

Single-dose Pharmacokinetics in Monkeys
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bi oavai l ability study, 2 groups of animals (N=2-3 per
group) received the test conpound either as an

wo niosawsspous (1V) infusion (over 10 min) via tPEI/US2007/074438
jugul ar vein or by oral gavage. Serial blood sanples
were obtained at 0.17 (for IV only), 0.25, 0.5, 0.75,
1, 2, 4, 6, 8, and 24 h post dose. Plasnma sanpl es,
obt g theﬁﬁlQPrﬁdCBngékb Qflva@fous?‘@st%&nﬁ&Eggwglggg%lgated in male
mere stored at -20C until analysis by

Si nigynemgésye NRREGYFEEOROFETIrEissigh Mmﬂfm@y\gere famd ovqmght prior to

20 0
200 Q41550 T VSRRUTLOL 439 | AR, T8 g e
ev atongoed] byl Vhmafusion Qyweo ﬂ]@)ingﬂsflamﬁaklegai;vmm a@l by oral gavage, with a

o PROEHETRY caher BER SRGE RiBDe T oot i Mecica

?"”:c fish & ft(fﬁormﬂ‘éryk@)) 17 ebebntedo.Lhe.s, OG’Hpn un@l 6b8 an¥/ 24 h post
i nfusion_(ove vein
gaviipe e i e s Nt SaRuit Opb B, Stmen gt Sored

Serjzgcicmtg@galwlqg/MS/MSS m.) were collected froma
femoral artery at 0.17 (IV only), 0.25, 0.5, 0.75, 1,

2, 4, 6, 8, and P&taﬁ‘“ﬁb@lﬁ‘ fordlﬁsaémaaﬂan@tswmw uged at 4C
15 0

d @92%? Oi(l&z%ohtaggal‘aglhg@d& I?%aﬁl\/%/%?/ss wééDaB’?Jgﬁgcrl] gﬁ@l c’"‘*&?ﬂs affheithl

pha:mabrsm kt pletmaccoassiayson . {100 2aty (KINGF IQAET smﬁwate; Mertsioo 4.2,

par Soer e ob Yp lon- conmpar t ment.

P JEE iR SRR o D HER SRy (cma) and time

(K ﬂNE@h@AWe&@{]&?wgdﬁFct}g&f@h epedmental db@ﬁﬁﬂfbﬁ& € he area under the

Cbrporatlon, Phi | adel phi a, . PA).. a concentr tion

( Crye LR e o ¢ e lashaerinlipg P&EP@ =b) e eeuIged s 2
18X P&ibiRAbRb 1IRRSEIM Add PIpSzoidell SurihBR Y NG ﬁotﬁl%snﬁ WleY@nce

fromtinme zero to the |ast sanpling tine S AUC(0-T))

was((@dig sicadsedate splnppe o distrigeias (Y& %mar@m qlipyieegion halglife

|l o ce

(G RF LA FATTREL PIRT) TR Bt BleR FR e

ap p]éﬂﬂefmwl@I dfhl Rawdsomednabing b ifrgmuniof $/t2)e rerds witlaguantifiable

;Zfﬁl:o%lgen ratl nls gﬁhe algR %te ora gloavallaI?P{?(?E)z aaflst es{lmatad as tge ratio of
20m nakmummfah&thIﬂé vplaesnfolowing lrat) sV ddsabl| e

con The absol ute oral bioavajl apilit
€ oot o iR Bilav e nr b Srone RSl it et dbetibed
vaI amsc.following oral and IV doses. [00278] Find bel ow

data for each conpound as neasured in the assays
described above. TrBlsIld. CompapiyslnViFa Daga vitro Data

CORZ Binding hE Na+ channel l{(’}I/L\ PA LDITpOUﬂ(] | %ile/[PA
n FLUX bi ndi h@dr: 8i ty
i( nhf (BlTpf)lrngn) ( nm g:em)s ?:f\?)ﬁ g X y blndlng (Il; M permeability
0 ICs, (nM) inhibition) (nm/sec)

Example 12as, 0.27 (1) 2,800 Not available Not available
W02005021500 ) ’
Example 12aj . .
W02005021500 0.43+£0.06 (2) 770 Not available Not available
Example 2k o
WO02005021500 0.88+0.60 (23) | 51,000 97%, 10,000 nM | 529+ 157 (9)
Example 12bd 0
WO2005021500 L.15£0.07 (2) >80,000 54%, 10,000 nM | 392
Example 8a 3%, 10,000 nM
WO02005021500 1.83+0.80(/2) | >80,000 33%. 30,000 nM 94 + 58 (10)
Example 8e, 220+£0.03(2) >80,000 6%, 10,000 nM 2+£2(2)
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Exanpl e 12as, 0.27 (1) 2,800 Not avail abl e Not
avai | abl e W?2005021500 Exanple 12aj 0.43 0.06 (2)

wa7Z@smossavai | abl e Not avail able W2005021500PEREIPDTB074438
2k 0.88 0.60 (23) 51,000 97% 10,000 nM 529 157 (9)
W)2005021500 Exanple 12bd 1.15 0.07 (2) >80, 000 54%
10, 000 nM 392 W2005021500 Exanple 8a 1.83 0.80 (12)
>80wOWd503%po 10, P00 nM 94 58 (10) | VWZ005021500 33%
30| B&apr1dy] Exa 8e,, 2. 3 %, P00 B0 | 69

10| Womonmm0 2 (5 %6*%%%‘%) %08 )gzaaolooom P71 )

PO 82007/ 074431814i\6Q2Qg§ 2%5640 EX @P@OO%’# 0486 1105726

( 118ressvaniiy 4804 1 AM 145 %000W9r)05021500
75% 30, 000 nM Exan‘pl e11.14f 0.69 (18) >80, 000 0%
10, 000 nM 44%abl%léa(§)ld1t1€ﬁﬁientMpalr£‘tY‘%%|\9H0:ﬂa(ﬂ 30 000

nM Tabl e 12a. Additi onal arative

CCR2 Chenpt axi >cbﬁfﬁe9ﬂ¢agb c| MG MRk cﬁm nn°Na ﬁ%ﬂ“l?‘ﬁpa“h
Con‘p&ﬂﬁEP“P‘CSO m @i I'nhi b.) eclanp (% Inh gamp b
Exanmpte-—2k 02401612 83%10,0600-nM352 0000
nM ﬁg“?g K T, LBB2OITC00Y, 30| TOOHND nExanp| &, Bay o b3
1. 245 (Abc4% 10, 000 NV AZ"VQ 10, 000 NV 20850 2100k
49% vaRo000snM >Beéalili® oc, p¥a10WpMio, 00D Bdav
10, Q@&unipivoc, W2 g;l021500 39% % ,lgﬁﬂg % Exarpd, &,000 nM
(22) W339950216000 nM 17% r esent 3%nyeNe iNdn
0. 67 Exqypled. 619 O,aﬂh@éggzgpl\/l 19 J/%W@,U)Q%wnl\/l Table009$M
Conpgmwtllnygnnprh \/i Vs Phar macok Ilr{ du %fg | 196)/11%)’%?1\4
Conpoun Dose d F% Oal d IV/PO (ng/kg) (m/mn/kg) F
IO AUC (TUdid2vEX@m) #ad¥e 18- Vivéd PRl oRiBe@B4ta in the Rat

Compoun Dose Cl Fv Oral
d 1V/PO (mg/kg) (mL/min/kg) ° AUC (nM*h)
Example 2k
W02005021500 2.5/25 40 68 9294
Example 8a
WO2005021500 6/72 42 1.4 690
Example 9c,
W0200502 1500 4/43 54 14 1855
Example I, 2/10 43 51 3794
Present Invention
5
Table 12¢. Comparative In Vivo Pharmacokinetic Data in the Monkey
Compoun Dose Cl F% Oral
d 1V/PO (mg/kg) (mL/min/kg) AUC (nM*h)
Example 2k 1/14 25 46 862
W02005021500
Example 8a 1/11 14 9.4 1896
W02005021500
Example 9c, 1/10 12 26 6763
W02005021500
Example 1, 1/13 23 47 836
Present Invention
UTILITY
10 [00279] Representative compounds of the examples are shown to be

modulators of chemokine receptor activity using assays know by those skilled in the

art. In this section, we describe such assays and give their literature reference. More
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W)2005021500 Exanple 8a 6/72 42 1.4 690 W?2005021500
Exanpl e 9¢c, 4/43 54 14 1855 W2005021500 Exanple 1,
wQ2m8/043861 3794 Present Invention 5 Tabl e 12BCT/US2007/074438
Conparative In Vivo Pharmacokinetic Data in the Mnkey
Compoun Dose d F% Oral d IV PO (ng/kg) (m/m n/kg)
AUC (th) Exanple 2k 1 / 1.4 25 46 862 W?2005021500
/y@ afcderibed ferdift iPmé séeﬁ%ﬂtlé@%%%@%ﬁ%aﬁ%@d%f%al
10 12 26 6763 W2005021500 Exanple 1
23 ' GIrrggistiesr esepiet ByrdseyingractisfiyLin These asgayp QOMIEPL! antagonism,
Rep ti
RS AR Pofed B HNATRL TR (oAl oot
as sétgesseis Iawncibbjcd with shersddiinels anki ihpir td@lateaedeptotsn Tthhidsfinition of

ecti.on,. escri.be such t

F TSt dR Rt ingcohiprad 8RR & ute S shpor lower in

PR DA as BE ANSuAlGRSE( DEd herein in the

section titl Conpar at i've Phar necol ogi cal

Char act eristi cs" supra. By d| spl ay| ng activity in
ALY VLG, iding 1o C compounds of the

ex Ies are ex ctedt in the treatnent of
ol ugaeeaslgsfpas rugel 1?%659\7\#?&5 henoki nes and t heir

10: og[mazsﬂ] r ecepi toast.ond bemst@hdsdebdridad of thdeadtple ihbye dctivity in the

t hese assay npound denpnstratin I C50 of 30
pM %lﬂagpmﬁ}\@’ EBREERES B S fhe g ekl g
par&b@ﬁhggar@glzﬁsqﬂescﬁwdag@m smof MCP-1 Binding to Human
PBMC (Yoshinura et al. . Inmmunol . 1990, 145, 292)

10 [008310] Milfipare S¥er r#es (éMﬁﬁ)‘{MbPéOb@Q apdtebuith HOQ eof binding
exagm%e?fb.ﬁ/’gggvlﬁ‘ecge% Elxuﬂlﬂl, E(pl%M HEPES buffer and 5 mM magnesium

15  chloride in RPMI 1640 media) for thirty minutes at room temperature. To measure

binding, 50 pl of binding buffer, with or without a known concentration compound, is

combined with 50 pl of 125-1 labeled human MCP-1 (to give a final concentration of

150 pM radioligand) and 50 pl of binding buffer containing 5x105 cells. Cells used
for such binding assays can include human peripheral blood mononuclear cells

20  isolated by Ficoll-Hypaque gradient centrifugation, human monocytes (Weiner et al.,
J. Immunol. Methods. 1980, 36, 89), or the THP-1 cell line which expresses the
endogenous receptor. The mixture of compound, cells and radioligand are incubated
at room temperature for thirty minutes. Plates are placed onto a vacuum manifold,
vacuum applied, and the plates washed three times with binding buffer containing

25 0.5M NaCl. The plastic skirt is removed from the plate, the plate allowed to air dry,
the wells punched out and counted. The percent inhibition of binding is calculated
using the total counts obtained in the absence of any competing compound and the
background binding determined by addition of 100 nM MCP-1 in place of the test
compound.

30
Antagonism of MCP-1-induced Calcium Influx

(Sullivan, et al. Methods Mol. Biol., 114, 125-133 (1999)
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ant agoni sm of MCP-1 binding to human PBMC (human
peri pheral bl ood nononuclear cells) described here.
WO oD881438M | | i pore filter plates (#MABVN 1250)P@Er/€S2007/074438
treated with 100 | of binding buffer (0.5% bovine
serum al bum n, 20 nmM HEPES buffer and 5 nmM nagnesi um
15 chloride in RPM 1640 nedia) for thirty m nutes at

I 0002 2P eAﬁlEé‘sE Ene c'B%pGEﬁE lc!lE&nBéd‘&l 'tﬁ&axaéﬁle?hav@factwn@% e
buffer, with or without a known concentrati on

C onfpléﬁgﬁ@llsm|0§ M(@o hividnead opletum Bffuppssaf deporhefl hpighel ed

ract P bardy R e afor W ERRER A P R ol Bl

5x 18k, Elgb3sCelfsatd 1&011!)3%6 at § ;auoﬁscéubmb iﬂ’tﬂioﬁ}@a@&ﬁ@f&éﬁsd @ame
I ncl ude hunan perlpheral bl ood nmononucl ear cells

3 sofostedng Leibeying sqqyp ahyeming 28 e REPES St o g EB‘ﬁOS@ 1%

hungp| BRARGKHES 4(NEFRBI £l Al 2,5 meI pr&ﬂ@i{&n@%or oVRlifIRAS:t 37°C.
1980, 36, 89), ‘or the THP-1 cell li'ne which expresses

t heCells rmd@?gfenmls calelum;ﬁsws caiheclydehumar mohoqytaypsolata, as

cel i.gan n t
tertsar BRAPL St RVY BhEad MR Bo B R0D arch gy yhich
a Vapreyses ﬂ’mmmﬂ(o:gedous G(H?ﬂmmpmn plidhead TH@Fanrthorpﬂ\atca(S The cells

washed three tines w.th u r contain

1% SF st e Bhr et i Padp Pt Pl e PR b % 66Rine
pl adetum hiB@mial 20 @VEHEPRE G hi dhiidosddnd,2.5 tlVEprddnk&d. The cells
punched out and count ed. The per cent i nhi bition of

bi i F?@uﬁpgnd@sﬂlbm}wé@l@& blﬁfgrq@l@almﬁémtﬂatng}g (o0 RPEIGISEHR AREmIn,
3% agy]?&eéﬂaaa %ﬁﬁa‘? U@&Hﬁ}%@ﬂ gfél gg 106 cells/ml

bacjkgr oun i ng erm ned tion o
MCFPCdllsjare ;patactmtco%—whlé biaels{wallcmnrpplutesi (108 ul/ivetl papd rihcspiutef

I{gp ‘f:?éﬁg‘? d I% QOQCaI Poirgm'l L %ﬂféggolfll(i%%rg? dnseo cj_g}ll%nd are added
20018&1%4@@ §5(Pﬂm(lél'§3ﬁ)@2ﬁe@34ﬁ&§es EORRR) oMCPaaS hdRA® give a
ounds described in the exanEZ es have activity in

t h inah eAngesrstienpiof0 MEPCalciupnetibzagian Bidgiertedby Bnd& say
desgidrLedhtk; hlﬁglfﬁl‘l% [Egtg 2(%5& Gak %él%bﬁ@@e% ﬁ%l’[eg Qvﬂhs‘n argon laser

measured usin orescent Ca2+ i1 ndi cator
FI u@g88nMcend @lleaS®01at¢ddblatee@n@ﬁ m@syred 68 3gwinhtsy, mvermsecond for

B orBERAL o MLRLET AN IO E AT Rl Rl P M G
f et gdneldtad iamﬁbﬁﬁmﬂﬂluor@’hcqﬁikib Ehitsand tlkl‘dhatrgé 112ﬂ50ra§Vbnce for each well
60. t t | |
Ca B a5 % AR TR b ey ub s Bg i dion
desic calbdsteDield®t fethe Bkpadke of MCPlINaWH30l . Met hods, 36,

89-97 (1980) or cell lines which expresses the

25(;3_ndogenous CCR2 rleceptor such as THP 1 and MonoMac- 6.
heABagq Q) P hHuapan PB

pho@@%& apl'l‘frttef ?’%aﬁ@lcbﬁ@@ogf @56}' ng O 1% bovi ne

[00284] At least one compounds described in the examples have activity in the

antagonism of MCP-1-induced human PBMC chemotaxis assay described here.

[00285] Neuroprobe MBA96-96-well chemotaxis chamber, Polyfiltronics MPC 96
30  well plate, and Neuroprobe polyvinylpyrrolidone-free polycarbonate PFD5 8-micron

filters are warmed in a 37 YC incubator. Human Peripheral Blood Mononuclear Cells

(PBMCs) (Boyum et al., Scand. J. Clin. Lab Invest. Suppl. 1968, 97, 31), freshly
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serum al bum n, 20 mM HEPES, 5 nM gl ucose and 2.5 nmM
probenecid. The cells are resuspended in
w@besphase- buf f ered saline containing 0.5% bovP@EUSEOUNM4438
al bumn, 20 mM HEPES and 2.5 nM probenecid at a fina
concentration of 2-4 x 106 cells/m. Cells are plated
into 96-well, black-wall mcroplates (100 pl/well) and
thejsphd 6@ tﬂe’%t’ﬁﬁ%rﬂcgﬂl gﬁgltﬁ‘gepgﬁgoﬂ(mgthg@ fareXufPeRiildas ; DMEM at
Vari ous concentrations of conpound are adde to the
wel 15 1Q 50/ mpkidvehrined andl6f tAefOnS! srlwiion @f hursan MCPV\IEIIS hlscaf

MCP-1 i final, concentra

e s Bl 7 qolrl s GROGEYD 3L Pihe Soncdtiration
fl ulwe@@qﬁnnMEM&gihagBMcattﬁpernaaﬁjeﬁd tha'b@mﬁ)MdP mai@w%mlxed
is excited with an argon | aser

Tel Il gsrdbgirepyéae fybgo R B@W%ﬂf‘rﬂé%w%wﬂ? arrW@h%lf hi{wion of the
( V&Lt Yom &ﬁ’iﬁg 'fl%%e glgctﬁrgsearg 'wraﬁﬁedqg a%%@ﬁgéw%rﬁg:r EM Rttt t'i19

seconds for the next 90 seconds). Data are generated
as ardyi addethy MUPube@gmand wixiwk irgo thedvllhef bhBely&ltionics MPC 96

fl u\%l?ﬁgt% HE ha(s(%)recar? @?&dvﬁ{) the b%ﬁ@ @po gﬁ % "I'll%mtoﬁ%g% {:hemotaxis

erenti al depe
I nh¢hambéro IThe bSprodhatlvatued is amm toveacl well el thas ploonskEbeaf

MCP- 1. al one. Ant.agoni sm of i nduced Human
1oh eRstiNg P@nw%&@sﬂf @t%n%tg Thg; ltlwm&]ﬁlt%lépl%ﬁ ent&l@%@pwﬁhe
95, 98968 plhe! %%ﬂﬁeréhskkﬁaﬁﬁacﬁmo GRMAVALS ddeppériRRHLI Nind the

t he exanples have activity in the antagoni sm of

MCPehamperdgassempledrady 20BNITo e 9H theerls sussamipngempeyng epjxture is

1 8 L2 ARG LD ot FREUANS. oo

Ne umlpﬁ plae spalbry midrtid pyénitéd wione plc«en polYc aclionatie 45
filters are rmed in. a

ron 7. 0C ..
f nclt}ﬁ%ﬁeérr ftei AgHb Ry hsRicyea m%‘ééﬂﬂ%ﬂa?ﬁtﬂ tggren@g}ql%cell

( PBMESehsibBRYW83d . - The S8a8hr isklisabdetiBled laadd thk M@ SEently
Suppl . 1968, 97, 31 freshl 118 WD 2008/ 014381

PCTIRLISYD0 M titedwiing the Hitaraea 96 degreqransle; wHpgratedicplbopre washed

de
(PR O T OB RS I A e

hureiredzih thejtyp oo sebbgsaresgeat RPzachis Piashuwiiesrioref Theklter is
. N d
T N I o R
sol filter mhar\&asi’red(lgdsoaﬁng 1r11d1$tlile¢) olaiep foo Finhiewres, tatbidsn vl § fecond
di.l ut Ft t est
P o AR ML Rl 0 g B il S Mgl ot

war dtethe filker a8 @lahtifidieby vasugBiticra3éigpyt he MCP- 1/conpound
m xture into the wel l's of the Polyfiltronics MPC. 9
vel 10033641 eMpmmelipchemakine preptery P’f%d& artgfget i IP@FfPrb‘é‘%r‘t’“h or

29f LhRoMNRUHRRNG R8I RAGTTRLAY hmntnAN&ESs -2 hiken. a@%ﬂdﬂnﬁ@ﬁlﬁt
volume i s 4001 to each well and there should be a

posinpipijer n@mowgmalflvwcm@pfmpm g paisulgr iy fud for modulatmg
f | l uél;:%algg gt?oqu fg‘eﬂgﬁa‘% Bﬁliﬂgsetg’}:éE gcth{l%g] tK?Me eﬂ 1‘3(/&1110n is
c hadm:g‘red tagvanpoheds which are useful in the prevention and/or treatment of a w1de
variety of inflammatory, infectious, and immunoregulatory disorders and diseases,
30  including asthma and allergic diseases, infection by pathogenic microbes (which, by
definition, includes viruses), as well as autoimmune pathologies such as the

rheumatoid arthritis and atherosclerosis.
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chanber is assenbled. A 2001 vol unme of the cell

suspensi on/ conpound m xture is added to the
wappsopsat e wel | s of the upper chanber. The upEPEDS2007/074438

chanber is covered wth a plate sealer, and the

assenbled unit is placed in a 370C i ncubator for 45 15

m nutes. After incubation, the plate sealer is renoved

and[O@iﬂﬂ t hleorre%%lg'aﬂgns%'t ltomp%\flﬁcp@lﬁﬁl it oAS B thék Sehctions of

. The chanber is disassenbled and the filter gently
r e n@mé@malm qhemhl@n@iea@otqrﬁ@gt p hgragn éwmaklggres@mré gay be

ot finEt 4 AEH (£ PP AR O 4P B divesse.
of Aherckill, e or morp éidlamntaltory b@ctsspsudf asdeukgobjpe emlgratlon

t hi [
oSG eBERER PRl <L Sty By o Pl

Cei medatsit @ichsef Blind&htegeconds. The filter is then

by soaking in distille er for 7 m nut
AndlUpHt oS8 sun e nh o B DR of BEROTe ftions of
di sthé hla@hat @emolling rdchpth €. gl, & haidh Ehedioking) ds@dministered to
Mgrated cells on the filter are quantified by visual

m cYigudaspynduce ooegIncRhmEIN WA OE HENBIIRIRE TCERo8s: BICh as
r
1 OUIEE A Eh, LB LEHALAODI Y, L. ARpBrRIoH Ay
Conpaufitedematorytmediatdrirgdease,gesupingnmpthe b@llrﬁé*mkmm@ﬂért@u@ét or
f %}r}%ﬁrgeﬁ{y [%rg%gsiels gﬁor%%%r}{glgf:er%%ﬁoepl%lg Eanrg% rg rfrillt[edqg combat
Ac cpurmtrcghfycnomhelmﬁémemttreammf tbenafb&menimcmed: trﬁ]dmmatory,
g@@%&%d\gg ogrpl%%%ee 1éje\sggefp Ilé!%n( é}g] l%ehcieoH% %ﬁe@t% 33;1 1nstant compound
15 nf wEith pleroted Bk brTHDIE i GoHs Y eHeYmaahhBiafl €RdnARM$ receptor if one
di seases, 30 including asthma and allergic. diseases,

i nf %{W}lﬁte@;}hep%?ﬂlﬁ@@ @ﬁf"tfﬁﬁf% copRund jihcaupe thefpss of receptor

def dpiddiOon ddNE 'tlh'@lﬁ‘g% t¥d thARESN of @SmWhé r&&t@iﬁ@hﬁ]ﬂéﬂ@n or the

pat hol ogi es such as the rheumatoid arthritis and

at héligery loéeerpoynd infajrganney thergeyudsy 438 mpdireatisp 0bthe 07 g43@ of

[ 002 @z] For exanpl e, an instant conpound which

inhibits one or nore functions of a mamali an
20:he[|002<89ﬂ1e hladélpbmto r{ramages, suah hulmamne hemokly € othercephoaly can

m ni hipit (i r
or St TR e RO Pt v an b EREE oo, grammat
r esiutliiding Bet noF lifiédeto] dvinls ANBEY, Q4fs, ROV ESs, G Buifid pigs, rats or
I euk% te em gration, 5 adhesi ora chemt axi s,
exo Qy1ae, (Oéfﬁlﬁ equglp C@H]ilﬁ gﬁt&ﬁp}ﬁgye wcws can be treated.

| NfHanaRE MymethRiad bR bE §Ja@@e%@ in @tﬁerlsﬁ&&é@l dueBlas V2B &ics.
Sim | arly, an instant conmpound whi pronot es one or

25vor Bhersypiettitisaisd gy the pgdodeabris isa@laélﬁm%ﬁnalﬁer femalepingyhom
(e. Qo ulaﬁ‘mﬂ%ﬁ&%nﬁ)ﬂﬁﬁ?&bﬁ@ ac"fﬁlt)ag %Qf'eﬁt 81188u1ktRon” as used herein is
stinu at e (induce or enhance)” an i mrune or
i nf lln@nm#tt@ eycOMpepEnReoniyu@goEsm, 1Brtlabykegoptsm and/or partial
em Lgki,on, adhesion, chenotaxis, exocytosis (e.g., of
%‘re h| stamne) or inflammatory nedi ator rel ease,
r es@CRS Bendirry ahb Euineinadlidsiak st i nul ation of

30 [00290] Cell derivation and cell culture: A pool of HT1080 cells stably expressing

endogenous CC chemokine receptor 5 (CCRS5) were developed using the methods

outlined by Harrington, Sherf, and Rundlett (see United States patents US 6,361,972
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i nfl anmat ory processes. For exanple, eosinophils can

be recruited to conbat parasitic infections. In
w@eowsniesl treatnent of the af orenenti oned PCT/US2007/074438

inflammatory, allergic and autoi nmune di seases can

al so be contenplated for an instant conmpound 15 which

pronotes one or nore functions of the mammali an
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actjupplempeited Wik il 9% dialyzib htdl pvionseres, 20sed herein is

e ‘ ; . . ial
e ST e SRRAIRATENAT AAGH0 R AR E e BT B
FunahtanatiordAaszy € 30h fREAG) a Gahidifitdnivaphen and cel |

culture: A pool of HT1080 cel|l s stably expressi

o Sl BBt ABSS Sl b R E hocns
15eve]oap sk ouisé Rehs r8spARIQGHS mIOsHtitd-fEMDIEAL PIPE @Ry (50
Sherf, and Rundl ett (see United States patents US

6, 38y BEDES, 510 Mgfgh Jonky Gadagnd permpgisrod 7y hagiusrged o d

us , T hahest.- in I [

" Sor ke i Rken KD R0 AR i & BB N N S gnoter
Sub2schD RF Rgmbidne ep@RiffeSantdakftrifiped fe Ul ih e1$,000 xG-anabd). The
di shes _at 3 x 105 cells/well and transfecte ith a
uw\ﬁ@ekled Va8 BRESRPRICA D ¢ A %Ww@qw Frgp B&lfgegéefgr%gemg

2(PT OfcRbodehiz& 4sNMRb@BHY ﬂfgvi_@@s\lﬂ}.oﬁfe} ho&oﬁi&?eﬁ%}[{s@i@[ﬁte@ﬁwim 5 mL of

in 0

| i neari zed vector 5 mcro -Gen from

Fer Membiage firgs By&eigentl psayedefor £ @RS peotain eprentrpfipn. day s
af t a ' ) j
al @bzpdzi o nﬁ%,@%% 'g%gy. T ?reﬁ%{;;r;ep&gg %%%1?9 5P eI ARdNVRE B85

Seven ating, colonies
wer Brepirglos desceikpbatded wasadithtalna Byrleg Hudier G in®1 ¢GiRESNS mM
by ter | of . ne (desi,gnated as,.3559..1..6
o B B G0 e AP PR FRRER ey soaed

25N 0hePire GRS t6 BEHQ @ TRLISHrotdRATORRh SRS AN chidtS&BmE/AE]l TR
experinments 10 described bel ow. The HT1080 cells

(cl vhits %55l nlatey from Corng. digre d hibiembipsaeyeapn was mixed
SUpReIRIL 88 AWl (AR%HEAA! e SshkE e inRY biteer SELi®a 2%

concentration of 200 micrograms/well. The membrane/SPA bead mix (100

microliters/well) was then added to a plate that had been pre-dotted with 2 microliters
30  DMSO containing various concentrations of test articles (pure DM SO for negative

control; various concentrations of examples of this invention for test articles; 500 nM

MIP-1 beta as a positive control). The binding assay was initiated through the
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peni cillin/streptonycin/glutamne, and 500

m crogram nL hygronycin B (final concentration) at 37
w@20080M3800 CO2 in a hum di fied at nosphere. [ O00RCW[S2007/074438

Menbrane Preparation: A cell pellet containing 1 x 108

HT1080 cells 15 (clone 3559.1.6) was resuspended in 5

m. of ice-cold Menbrane Prep Buffer (50 mM HEPES, 5

M Mafebe of 30 ﬁMr@ﬁ&%%% 1aﬂ%fmm8§@eﬁgﬂj Eﬁﬁer%galaﬁ R in
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per £t AL aRivRP UPMe tRF arlifle wh€&dterffidel GLIiWAS 0.4% DMSO/Buffer
cal cul ated, using negative and positive controls to

def fogativelsentiglndow f or each experinment. [00293]

Fl u tr [

R DAL TG FLLERL A e
2%l aweldlnatbltm 0®©1@:rr®élnle$¢omﬂ0f fu(l@@)nmnclrudet ibhiears potilimited to

ecRl EREPLRl Ak ARieChEr s’ PGB aerei

m cdiedabds @t/ aﬂebthmﬁ) fallEﬂgi.brrﬁmmsAMpfefsbmitﬁ&tg @y diRgeses,

(pre ed. by di ssol vj ng 4 AMin
&%ﬁﬁswﬁelt@%@%wswm@ﬁ& valltlﬁml(s@ Pﬁf‘élr%ﬁiyflgrél“@)’of

p| UgoRRbhilic pneumonias (e.g., Loeffler’s syndrome, chronic eosinophilic

30  pneumonia), eosinophilic fasciitis (e.g., Shulman’s syndrome), delayed-type
hypersensitivity, interstitial lung diseases (ILD) (e.g., idiopathic pulmonary fibrosis,

or ILD associated with theumatoid arthritis, systemic lupus erythematosus,
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solution before diluting further wwth 10 nL of Hanks
buffer). The cells were incubated at 37 Cwith 5% CQ2
wo 2008801381 n bef ore bei ng washed three tines anPCT/US2007/074438
suspended in Assay Buffer (20 nM HEPES, 1.2 mM CaCl2,
5 W M02, 2.5 nmM 15 Probenecid, 0.5% BSA, |x Hanks).
The test article was serially diluted in DVSO and
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of GrfefmskiuRlbay @ebiht discaeprd ylesiative selitifaeponbeariypathiss;

10 1 Mcte8iekRa; psdriabik @HH%% YL nf'%hﬂat%ﬁ%&m%feﬁﬁ%%nﬁl%ory
conditions, including réspiratory allergic diseases
sucterastoses S ik al¢revatisc c¢zaingi atops; ddnppérssdivsdic pantacy
legg(%ﬁ%% I%?l?rgg'aglélr {%Pﬁ iR EQ% ﬁéc}/otltzég,l lﬂ@&fg'a{ d%x%(ar?ensitivity
eos‘&aﬂmmlns)l eccsnm)pmﬂmmyoaes @esngqphﬂlk:d&f:lﬁthsecdnserswmﬂrlemﬂmc;yte
chr.opj c..eos c 30 eunoni a), eosi nophil.ic .
£ n BRI SRE I et BHCLTRG: Sk s SREPSautie § esirabe

151(1y p@flﬁﬁlﬁigﬂofyl Msp;?}{ses aRtte bstnmtbhtfadl cgin%@redﬂe& eﬁsﬁﬁng, blDot limited

e.g., idiopathi nnnary i brosi or
assBcyf s W { rob ks Ao 04 RRFTHE Y@%%Saﬁe%erﬁlalﬁaguuwa
er YUigRLARYSointirh?7y HOHROAGH LGB BT 52007094428

ankyl osi ng spondylitis, systemc sclerosis ogren's
sy ralbasprelerqsis) qaipdicmawlqgic mﬂ@nm%w@éqnter@uwé gpétcetmecg ;

glnlas%Pt)(é ankis fi’c![otctlé{cpﬁ{oélgnéc%l%r%%sh% Je‘ﬁﬁ&’a% &sttis., (iﬁfgasous diseases or

ergies cephal ospori ns
2eostondiphid ofdumgabgithersyovibs avichcar bt teatdlevith miybgois ofi of

contam nated try, phan ct. s I i es;
aut cherr%%uﬁrr]leé reaeptor fﬁnc%on éncluc'iehgue[ are Ihott hmgtf:(g 1 dﬁg\? thritis,
pso0D2as) c Ristdsed drICSndlﬁmﬂstoIf plreans ok etﬂlwp&lesay}ﬁﬂedm(be treated

Iog ggltth Bio %t n e(ga Lg}l@wrg%/%ﬁ% n%i(?r} ’j}%lﬁ dY eﬁlémlted to:

t hylmmﬂlbﬁu@resﬁ@h GRdn'aS (1At HEASGduDN Rfh 1rﬁrﬁhrﬁﬂtaiﬁ&éhc{z Syr@liromes
|ntra splantation), . including allor%raft \Rgectlon or

Hasonpdhr Vﬁ%lglgs@@nsaun?ﬁlwﬂ%lt pRgoRg figghiation therapy,

d' S&l@&%ﬁﬁeraﬁy Qﬁkrﬁﬁf 7 AiSmshudé §1§@a§@0 ey Atd Wrticosteroid
colitis; ﬁ yl'oart hropat hi es; scl er oder na;

ps othragy)swiich @'4119@I lmglumowepﬂessmdumwsmmswa@ il to gprezenital
I nf &e%ﬂféﬁép 5¥ecegt§1r fﬁﬁ&t?o‘?l%? oﬁllélC u?e% a%ra 1&@&%& iiltséaﬁes, such as

eczena er mat I c cont
parasitic dlseases including, but not 11m1ted to helmlnth 1nfect10ns, such as

30  nematodes (round worms); (Trichuriasis, Enterobiasis, Ascariasis, Hookworm,
Strongyloidiasis, Trichinosis, filariasis); trematodes (flukes) (Schistosomiasis,

Clonorchiasis), cestodes (tape worms) (Echinococcosis, Taeniasis saginata,
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dermatitis, urticaria; vasculitis (e.g., necrotizing,

cut aneous, and hypersensitivity vasculitis);
we@emBnopki | i c nyositis, eosinophilic fasciiti SPCHRNOT/@74438

with | eukocyte infiltration of the skin or organs.

O her diseases or conditions in which undesirable 15

i nfl ammatory responses are to be inhibited can be

tr e@}sﬁ@’ercdsﬁ?'d&bt@ﬁwor@ﬂt viftQtal kvl thighinek @e g. V’?C%%Heirh)t E&inophilic

vul ner abl e pl agues, venous neoi ntimal hyperpl asia

r e pEeasrepatenifis (g, muysakl - dlhpedngmyy fia, cutareobhial viganigraines

hypar. t |

ot Py BB orPfdn e KRSl TR BRI B esen

cytiokéntien brdocedinglp nsafmltuy tl(ee)reg’ﬁl;ltlon%fbtrﬁaimslht@rf k wide variety of

ndot,oxi c. sho 0oSi ti
e BheThfeRh g na DR R Tod SRR MARHE ot her
S pe@IE® | Whincldditian tietnichedttiafvdetbntionbd bﬂﬂhﬁifrﬁto@f allergic and

chenoki ne receptor function, but

i nEQEMUEe DRFRES P 619?9 i C%Feél&’é%%ds#ébi’m%%ﬁ e E?’}E&%‘Pe receptor
hunRAsicanf HeRBhtempREL 88 MMNENOCRNRAt 8RB0 dMidelihe loss of
pronoters of chenoki ne receptor function, include, but

ar eeefplor ekt ongells thiongints islyetessif shemekineHeesstof hat
10 n 1h{éﬁ{aﬁkﬂféﬁ|o§déﬂv%& of Wﬁ@ﬁﬂ §ﬁ1§ﬁ}fé}’th§%‘é§{ﬂt9 me AR5 dHG N of
Al DS or other viral infections, i1ndividuals
und@ﬁg@@ﬁ@ﬁwﬁdﬂ§t|on therapy, ChenntheraDY, t her apy
for ngthgr §6%§ %he) 1nst: li'rgfﬁrtmo%rrgagybe u%ecgto ‘evaluate the

[t0 n an
cortl co tero

|nmmmn&ammméﬁ&gmnmsbmmmmmsw®pfeéﬁn@ﬁmdumﬂ&neamngemhépﬁmem
tor ﬁpctlon or ot her causes;

g dfsEER: Rt Mo Pariisth e rp e diguid Secuion

13 ncdfudich@ng Hudys Tﬂ&tcohlbﬂilﬂd@ that RodtotRtabtivigfEehdn@iksne receptors.
such as 30 nenatodes (round worns); (Trichurjasis,

Ent Br&gmgs.dhe C/szg&)awdé@if this IPKF&R‘%?rﬁ]“SGf@tIP YRR HPEPasi s,
Tri &‘elfﬁrﬁhﬁﬁﬁgsthe hinbiAL 's?esd)fs&ther E&rﬁﬁ@h@@t@%h&ﬁéwaetptors e.g., by

(Schi stosom asis, = Clonorchiasis), cestodes
mrcrm)pe‘(l@@hnmm@@ eiossiagefeleaenings jaspay Hylonwess, its ncmlsactww toa

2 OO&"/]TBJ%? Bt ol An%g\%) Zétﬂﬁ? Hifhen %Eogﬁlg meQ Ess%s or protocols,
vi sce wor ns, visceral farva m gr :

20To x@mploal)ds ae@sdlmg)whhet presengas¢ntior noudd be ussd (cetey their _
T AR T

commoamd@kpﬁnmhanmhaﬁan&umﬂm&emfhﬂ@d&h@ﬂ&&ﬁ@kdﬂﬂ@h¢1
use revention and.treat ment of

V arél%etavesoff Le gompepp rﬂ:@&}edp%}ant prlét&nlaaelfgs ul W r the evaluation of

1v8 Gptcacah MuthitFOHTARE Sheaidlind k &BREAS In idaal%ﬁfianelceuld
ad ition, treatnent of the aforenentioned

23 nf yteiFpaeraRandsatitip giventiondo cxgips therbeeifigits effd extempoupled
al Slgcé%?oré:@igtt a@éﬂ%t%cﬁq@htft@ be PHARIE rr@te?terscaﬁl é'é?vm as

receptor function i'f one conte s the ellvery of
suf cf&amp@ﬁ of eompoudidvhich doangsbing heaSI strgetuigt variapts epewmpounds

ex pa(c?%é b@@gs%%cfeg ol“sswﬁlg{ g}gﬂeh‘% Hgfglie Q?&?ﬁc‘ s?te% &f 1nt%1131§tm91k| ne
receptor rnal1zation or deltvery conpound in
a n[ﬂmﬂ&] t Bahpavaguditcdosedhdrbie am wefut @atehionr pofventtdiserders
3dn 9 e?ec{eg rt]roglfrhguematmd arthritis, osteoarthritis, septic shock, atherosclerosis,
aneurism, fever, cardiovascular effects, haemodynamic shock, sepsis syndrome, post

ischemic reperfusion injury, malaria, Crohn’s disease, inflammatory bowel diseases,
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[00297] I n another aspect, the instant invention may
be used to evaluate the putative specific agonists or
wa@piagossst s of a G protein coupl ed receptor. HEEUS2007/074438
present invention is directed to the use of these
conmpounds in the preparation and execution 15 of
screeni ng assays for conpounds that nodul ate the
aCtﬁlyéotb)(cté}fal ﬁﬁ&ﬁ&'f'n%n{gﬁféeﬁoﬁwfs corfoldtivB BETDfaBurc ! flfotic
co ounds of this invention are useful in establishing
lér@ﬁeémwlmxm grefiecibitien avpimpec Gcagshiin inBapoatatsdiscgses,
Cheﬁ&l‘flgﬁ %1%91? REALRon cﬁmg%e h%ero;ﬁ@ﬂp@otldrgllgﬂ& 1RV deQfntia,
or as reference in an ts kKnown
actmqn'ringulimdelaend@mdpbmmnvultuh aaﬂlmandihrgmrhaumsi viopig deifvains,
evi | o Pew asga roto
5‘; codio ch &% fquary i pr Slseﬁltﬂl&ﬁyfénrl]? 1%01(’1 1(1)1?11&‘[% aragl%a 1I%f%ct10ns
t eSztlletgil@d:dhtls ettt conpmesstis, Spapidntatiah, | fymilial@Rinophilia,
conpoun rovi d in a comerc
exarpingp ”f‘%‘ie)ﬁﬂgté* ?%I%Hbil lﬁa%f‘élmom?a|eowa@éﬂwﬁscvh%swmaﬂw
t hegaafr@meme R tdr@Niaduced b SBRPEISA, ?L‘lﬁ: fRREIRO UGS -Sfaudshendrome,
instant invention are also use for the eval uation
of ypiherps. Prodglgrs idispasefolpnicaaresinemss Feltyes syR&RBIRI saeoidosis,
10 CCRRIRT RizhdifheA@Hihd: A0nep NG, GAKL AR bl driffierkRiTROUNdS
of this' invention to exam né the specificity of
pr ottsephﬁlg@ecbsrpla@dus el caysinoms, naueppathiceamg ind dhetityht t o be
che e I r es of
nfgﬁ fneaﬁg iy dacs)lg'ec %ebégglgogr}/ds 3R u\é%fﬂgtoﬁlie?t ?)é%g?ﬁtan ts
of mﬂarpmaltnoysdmoadﬂrs seteced fﬂohsﬁeumz&méptthmt& whdoahhmzy hel p

defl ecific sit s of interacti
RS ARSI iR P s LG afhis chhRR Ak,
19r el‘ﬁﬁﬂhmﬁitbi%ﬂfoﬁ%[ 8isAles SoE SIS dodge Aive hbUARe] Hlultiple sclerosis,
arthritis, osteoarthritis, septic shock,
at RIIREAG disgases. skip pffamaiory dive@res. car di ovascul ar

ef f ﬁ@jtﬁ)] hﬁ%ﬂ@tﬂé@’h@ﬂée@ t@&%ourﬁﬁ AR &ecﬁﬁ()%&ﬁ%rev@ﬁﬁ
i schem c reperfusion injury, nalaria, Crohn"s disease,

i nf mﬁmﬂt@WIW@m seffictsd Aromstheumatqid Arthiiggs, QOBBYHIERS8 1
PCT%{tﬁg?gsgg%sg7érAO%§ s i) k{ﬂﬁ'ln%lét HOWGF&Eéa a[nd multlple sclerosis.

meni ngi t psoriasis, congestive heart
2(F i b[|00301(]: hhl ageths@espect axmesallsogrsad hercie Jnr&gfoﬁ uw,ful in for the

autg sfel?dwmg

mul ttr?agqqynt gc'ci Var189 o ofe ancgr& il flu%mg,g)mot%qr}lﬁg p O fHS

a| veol arcatcﬁjotﬂaynchhllﬂé thirll O‘Fthéeﬂmlﬂéﬂ (ﬁ].cludl’il(gl’mccteﬂéiaibd #hd metastatic

ent di abetes nel r
rhi lﬁ?ﬁegcan&% greestd%al Jeﬁnglg g Oir"cf b? %\?V B OE R A
fi bliRSideng saialllafd SoP&RRINI O Phifd, cahl@k Elﬂcﬂlhlﬂg £dcReatSidntag, ovary,
infections, allergic colitis, eczems, Con%@thIVItIS

23 r MG HEHSI SHIOYERDI a5l béwa%wem ECCtuNT Y o PHICTCRE
cel dlﬁ&lldd'iﬂgse'm@rﬁl%'pggd?gtllc 'c&rcﬂ@ﬁﬁ'ﬁ@%bﬁ’e?gus %Rﬁﬂa@ﬁ) %lalllb agder Cervix,

fasclitis, eoslnoph gastroenteritis, drug | nduced
eosthnoph kil sin (elgﬁbtdllrtg Sﬁlufm’l@ls icel] Cf@ﬂfmrga)St rauss syndrone,

| ympho wﬁl’em%?cgikﬁcntuﬁlo% of gllbldclglf%% 1190119(?15%%&%?@% acute

Felty's sy sar coi uvel el ner,
d ohsrmphbogﬁeh:hkerﬁm,&putaﬂbdnmmblhﬁm leukc o B- oerlyydmm;)@asl

eso?/ha eal 08 Z%rrlng lljymp(ileolmla r?o%rlgodnggm S lymS}lilormoap ﬁatupyl c%ll‘f}?r{lﬁl’oma,

hlstlocytlc lymphoma, and Burketts lymphoma;
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[00299] I n another aspect, the conpounds are useful to
treat or prevent inflammatory disorders selected from
WO h@snoe3si d arthritis, osteoarthritis, PCT/US2007/074438

at heroscl erosis, aneurism fever, cardiovascul ar
effects, Crohn's disease, 15 inflanmmatory bowel
di seases, psoriasis, congestive heart failure,
mul ti pl §c85oB5ieRd BmorsHhRL IR iBQRGES acuikdnll chronic
I nfl ammat ory di seases. 0300] I n another aspect, the
c onmppiegssousrleukgming, myeledyeripstio py s @y Ay cloidipyiemneed y
dis : .fromrheumatoid arthritis,
ost@g%%lﬁcﬁtg?egl?&ﬁgt heroscl erosis, Crohn's disease,
i nf | amratooery obtheetntal selgsepherd marvioud dybtphendwlieg gdeytoma,
0 1{00%91 | nanot hear sé?ect .exanpl es di scl osed
er SR OBy Be S Ul° STRY néle?ﬁﬂe treatnent of a
vari ety tehore anmedeschyinfaCorigdh ingludigtiibRdtrcbmairhabdoinoscirb@na,
followi ng: carcinoma including that of the bl adder
(i n"lf’ldlj)atiegsﬁ‘rcz?@@é?ngr ated and netastatic bl adder cancer),
breast, aRkQndrd MElulidl 12660 xBERIMLABGESItYsunki dney,
[iver, lun (including small and non-snmall cell |ung
c ad@&toaéﬁa%P@ﬁgse@a@ﬁ&%m%@mw grRgeryand tergtoprgiaet.e |
1§ estes, genitourinary tract, lynphatic system rectum
| arynx, pancreas (including exocrine pancreatic
car 003Bira) In apstbpirathediment, divalotrd hgeelinl arp hathddy of treating cancer,

t hy&l?ér in Il%rkgnc%kis@el(eétg(?#rgxﬁibpeq SIATRNE GEL. ‘%(]?srtagé D) and
hemat opoi et ¢ tundrs o yn’pﬁm d i neage | dcrudi ng
| eulelanmana. gaiditenallyy opheoyitd dsdl@adk bereia magdatugeful in the treatment
'y obl.astic | eﬂkeﬂi 2, B-cell |ynphoma, T-cell 30
| ynBRSARED By W HNSBYAR non- Hodgki n' s | ynphorm,
1ai py3ese! | ThepraRmmventibl ol ideyihétBods ¥oMBONBmAN @f a variety of
Burketts | ynphoma; .-125 WO 2008/ 014381
PCTIOS2ORFIIU0 PEASE ekt Shoi eti ¢ tunors of nyel oid
i npaoR) | n@&rﬁlﬁh&gthé}ﬁw% pRAMNGRL ARG AIMEIRES AR Stious and
| eukem as, nyel odyspl'astic syndrone, nyeloid | eukem a,
andmnymerpgelveydisedireideditcases tiveuting sthndnnd elergicaliscae) as
per&Qggraﬁloilﬂl%ﬁl\{egl?ﬁ%hoz%%s%mﬁ a{gcl‘#elﬁq{a{bgd Ql‘ﬁ}rf"u? ayd ﬁﬂao%clegosis, and
neur obl ast oma, i onmd, and schwannomas; tunors o
2(restboctpatimloger ngfedabiave st thistgtefl bl thesamboaggn of the compounds of
SRR o ARSI B R 2 ANEL. SRR
K er iattipaedandn onfaeveaeen eranamrhdtion Othelpie@dnt t@apoandsaascerused
and. t er.at ocar ¢i nona, . fégjp{?oosoz n .anot her . :
enmb3GP RN éﬂ"_é‘c"P GREH! FW g algetih et WEh py WePiaigReonist,
C an&ﬁ‘ﬁoxy%éﬁﬁ@riﬁﬁiﬁitdrﬂﬁcy"é%ﬁ%ﬁé’enés%—ﬁﬁlﬁi@i@dr,eﬂl ihicARKRT BABttor, such
cancer, liver cancer, prostate cancer, and .
25  as an interleukin-1 inhibitor, a tumor necrosis factor inhibitor, an NMDA antagonist,

an inhibitor or nitric oxide or an inhibitor of the synthesis of nitric oxide, a non-
steroidal anti-inflammatory agent, a phosphodiesterase inhibitor, or a cytokine-
suppressing anti-inflammatory agent, for example with a compound such as
acetaminophen, aspirin, codeine, fentaynl, ibuprofen, indomethacin, ketorolac,

30  morphine, naproxen, phenacetin, piroxicam, a steroidal analgesic, sufentanyl,
sunlindac, interferon alpha and the like. Similarly, the instant compounds may be

administered with a pain reliever; a potentiator such as caffeine, an H2-antagonist,
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mel anoma. Addi tional |y, conmpounds discl osed herein may

be useful in the treatnent of ovarian cancer, and
woredosiopdzel myel oma. 15 [00303] The present i nvePCT/082007/074438

provi des nethods for the treatnent of a variety of

non- cancerous proliferative di seases. [00304] Conbi ned

therapy to prevent and treat inflammatory, infectious

an ds1mletH1EHﬁLD El%ﬁﬁ’du%{ & rb{a%%s%@fﬁ d64:5xiand WicheaB® such as
ergic diseases, as well as

i ncl udi ng asthma an
aut@enﬁﬁ%@lngaﬂlmlwmﬁampwgdqphedrrmt @iyeetarelie] ephipnephrine,

an S€ l t
LRl LS R SR TR SR
co nqmtusdse gich ag ¢1jdsma,rivér®to®me anmnmmﬁeve,rcadmwpmeorv\hi ch

0 Q
7 cort TR Bhag? Kt o e B e RO E bl
conpikemigs compounds dis@cked hareinamiylrakédin combinatéon with other drugs
ant i -i nfl anpat or naI eS|c agent such.as. an_qgpiate
agotﬁf‘tﬁlre used, 1 %H%} fﬂ‘i‘ SHPR G} Ion T E?@f%ﬁ@@éﬂ’ﬁﬁ@e?es

in hérQbﬁ(ﬁﬁ@nsér& Wmélﬁédnq%lih@oﬂ tl%lbl’@éehﬁlhven%ﬁ BredQefaS SABh other
interleukin-1 inhibitor, a tunor necrosis factor

i nhYTBEY B, eaﬁﬁlnmme@»rbwgew apd in ag gmopHicpmpoplygpediiherefoge,
1@XI &%teﬁfpo@iﬁedu@&'opkéqgéntmly WR aY P&fﬁ%‘o@ tRfprdikdtfidvention. When

oxi de, a non- Steroidal anti-inf armatory agent, a

phosphugiedis @S@@@nﬁemhomnetowly wath oge oymeikiothsr drugs, a

sup | AaL:

C@{aﬁ%%cnlgkg:gﬁ%%{poélﬁ&g contan rh %é{lcﬁgﬁl&t dru% Baﬁ(;ﬁﬁ&p 8qhé’\éomound
f e nttfalyerprﬁsentjummblem,ay bmukedet%handmglykthe pltamﬂnmeun@()composnmns
napr.oxen henaceti n, icam. a ster

ottt BRF Ry RN SREG ThorhuBt deftis BRRUEBN ARk o

1Rndcdntp@und &ahe Sbsdnd dgdigsuret he i nst ant conpounds nmay be

adm ni st er ed vvlth a pain reliever; a potentiator such

as 087056 nlexamplesigb Oféﬁlta&azswngltedlems thes gay Yy orguesdaiieg 1

PCT{ lﬂ@%@ﬁi?éfqg nt {8 ldRRbHR 'eﬁﬁ’&%dmﬁﬁs‘ﬂ&bcﬂééﬁh@felyr@%%'sﬂﬁé

hydr oxi de; econgestant such as phenyl ephri ne,

phenigarrmcew@ﬁbqomppﬁ@onswélud@ phede notdimitgd Rintsifip antagonists

ep

or 2%15{? E%E(ﬂé ?iornsgfé@t@[ﬁ @i dgnsdo‘%x%& gfgﬁ)g gtéll%lﬁdg%ﬁch 'ﬁ beclomethasone,
2(ant mttbslsiedmscslq@hbam@wemm predimyehe oo etbasona padiyphertisone;

Cargﬁt aIHuen%ts%lpre’rs]s&r]l{s Ss%cdlaats cxcrlgsg)ﬁ %1h,ﬁ'flé§glé]lér?ﬁishraa1pgm3licr11§£nd dth rlnf%

co nmumi:arrmmedupﬁleskahter(é) a’nuhmanbmes 115 E—dilstalﬁnm}ﬂtHgﬁﬁEtEpSilch as

wi th other. drugs, that. ar.e

L o R 5y S ot i b e Tl e itaie. drere e glemastine.
t hedighchBREASine, Qﬁp}@@ﬁgyrﬁun@nﬁlpa@ﬁna\ﬁm& R @fsaménldetﬁ&ﬂatzhl@
é)lresent i nventi on are useful Such ot drugs may . be

dritAMStherig tr“’é%Pfa&“}eo%?@@dléﬁchPli‘?h%a%ﬁfﬁ%zoéﬁfm%‘fﬂ“ﬁmme

rflfﬁﬁﬁ@faQtEﬁlzol%oteﬁ%H%gﬂgfa%ﬁﬁU&'tﬁfizﬁ% f%@éﬁ@ﬁlﬁé al Iy
WI th a compound of the present invention.

c ongreeaibethoxylgethdinerand tird kg n@d ueyl- gtemdtlwn@rﬂ@thmatlwneh as b2-
h
ot onﬁj{] gtgﬁoa\taﬂneg 91?:'1 g%%gﬁgll f&?cltergp Eg&gagHeoﬁb@&Qlt B‘ft(merq and

suc rug Ition to t
pirbuterol), theophylline, cromolyn sodium, atropine, ipratropium bromide,

30  leukotriene antagonists (zafirlukast, montelukast, pranlukast, iralukast, pobilukast,
SKB-102,203), leukotriene biosynthesis inhibitors (zileuton, BAY-1005); (f) non-

steroidal antiinflammatory agents (NSAIDs) such as propionic acid derivatives
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of the present invention may be used. Accordingly, the

phar maceuti cal conpositions include those that also
w@oemsal43sbne or nore ot her active ingredi ents,PCNUS2007/074438

addition to a 15 conpound of the present disclosure.

[ 00305] Exanpl es of other active ingredients that may

be conbined with a conpound of the present invention,

ei t@ﬁﬁm@iﬁﬁfeﬁ”&hﬁdb%fer§ BRA6AL &, Rprdith, ERSuRAMBnoprofen,

pharnaceutlca ositions, include, but are not

| i milynsefen, dlurt(lmpfqnggmgrpfen, lampa@@h iketoprofanymiroprefen higseoxen,

for - | )
bocPFZfL iltRoreh SEMRARAA, Mot ctbrchio G £ ERERGRE,. accdc
pr eabid doivetjves én@mmtltvamommeamd Hgldfcogorlidagan él,Clofe(HQQ

S r ant s osp tacro
3 Ao RERRL RRARA B telhdh s Y RBR PRI s b ERPEL bbiPe
( d) sudinddchti gplirean] tnlaseu(l}ﬂddmaztcaﬂamoambﬁgx),rﬂemh addidérivatives
bro henlran1ne hl ar nlranlne
dex@?e&?lﬁﬁé‘ﬁi r BRg! ﬁéna“flP g‘[d& JNg e 4clq, aiflecyis pfed and tolfenamic
di phen higicaiiciBoxytic REAE AYHRYIL&! (UMRnisd]fahd ﬁh@ﬁ@amosa@ams
hydroxy2|ne met hdi | azi ne, 25 pronethazin

t 1 i (WOpICAR] PIEXICARaTUSETIFRM ard tRQxicapY sdlichiates é%‘f?%(ksé‘llﬂﬂ’é acid,
l(pheﬁﬂfﬁ?amzﬂl%) anQMﬁé ﬁﬁﬂo%es (%ﬁatz%ﬂé %92p?per§l§1{ ff&)?aﬁ:gh@ Sofebutazone,

| or at adi ne, cetirizi ne, f exof enadi ne
des@qpb@étlﬂamnw rbenylbutizonc); e dycldney binkes:2 (@X-2) inhibitors; (h)

(1 o B R ARl AR BRI R, L ekl B e @RBEhne.

al belemoking rdoelttolisi(e)rcdnbLestanUlowpnmg)agemB olich,as HM@{GQA fadncaase

Cr o atro i.ne romd
oY ATt SRR EuprRl RS R sglne B SRt snd other
lﬂi)r aslgzitmkﬁsdquesgfaﬂﬂs Whakbtyrapomy a{r?_dlg_aﬁﬁtlpol)%&tdrﬁa ac2@ Fnofibric acid
eukotrien i t n itor eut on,
BAYLCTe5°s (gem)f % Rt q%tfbé?tofea%ﬁbr%tﬁﬁl?qs beprafibaly ol PrgfuRtls ()
( NSAHREAbeEY EnAS udl RRADN GulGyHir&RT bi¥@hidéeamebadin)\@-
2008/ 014381 PCT/ US2007/ 074438~ (al m nopr of en,
ben&m@ﬁ@nnhlblm GirbosgLand gligmpins GreghitazpraasyFieghitazone); (1)
g&@éaq)%tﬁ)ﬂs of ifl eHQIroﬁ erférblyﬁlgﬁ@%é)irﬁ&ferérpﬁﬁ) i 8%on alpha—N3,
etopro n, mro napr oxen,
2(bx alp‘reofzrom befpilpintfferon bpnadrbopte@ﬁemn gampr Ibh;ém,) antiviral
ti all Ofogrl?cis Su %CI dfaV1arndz Bév(i)r)a(la 5% aa%%tc ovir, 1 l’an(lj,ldll’le
der VAL VES ? Net facin. .t acemne aci% } of en
cl i tlanmtyvirginl zafceﬂﬂma (CB ofmﬂodm‘p‘oﬁmimch faeﬂ-@inﬂlz)sa:hc@m atjid an

fenti f ur of ena I buf enac, i.soxe oxpi nac,
sul PRGEE Mgl PHETE WD lfenaieh A 4721MigRaE Al Grmesapfopurine, and
it6:3€ dancéreNambiBeragdutlc Bgntsy aht WeReht fafib Uf @O adhSound of the
| nmecl of enam ¢ acid, nefenamc acid, niflumc acid

25an dPIES Y BFRBtPR o the jegynd %Pm@ﬁw@afr%xlgﬂ yagied,adgwill depend upon

der iy afrlcries adsdl & R maleapd 1 ufenisal), oxicans
(i soxi cam piroxi cam sudoxi cam and tenoxi can),

sal 100306kt e@er(eaailert an cffeativecdpbd of cadti will beosedyl Tflmsébla@@mebe

ot LTl SRARAARCAAARNS RAF AL REIH o of BPLARRNRY of
cyctho pveyegle naseiod t¢ GOXSANDIwih |gbmdrzd}y3angehbom abohi BI00drte about
3(5;];“ gg@@ grt gl es er atsfoemtaggu% 260 1 {0 about 1\/200 (do>mb1nat1ons ofa

compound of the present invention and other active ingredients will generally also be
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chenoki ne receptors; (j) cholesterol |owering agents

such as HMG COA reductase inhibitors (lovastatin,
wa@eosas3at i n and pravastatin, fluvastatin, PCT/US2007/074438

atorvsatatin, and other 15 statins), sequestrants

(chol estyram ne and col estipol), nicotonic acid,

fenofibric acid derivatives (genfibrozil, clofibrat,

fengfiiik E}ﬁta?orétﬁgnt@ﬁéhzﬁﬁgebfnﬂtn? dach @i, a[hréﬂ%b'ﬁ:\%l d,os& &each active

ant-di abetic agents such as insulin, sulfonylureas,

bi goaisiligetshgebs wsedi n), a- gl ucosi dase i nhi bitors

é?ggpmgglng%gtl%%ah% Qa!’e]c%gnrbg%alﬁg%éf 0?]%?1%%6?%“0 a%ents and/or other

(i nttmtrﬁmtso(n galrzptlrmoﬁ aherapm woften mdvaﬂt&eountﬁrefsecromd (or third) agent
-N3, .20 ron erferon be

t
£ PR s R Janur SRRt bicriaf R bR meath e
as &payilrenzhe ers@euiam@ mserfel to lemgloga aytofoxicgimicdovdbiakions wherein

am vudi ne, fantjclovjr,. Za|Cl abi ne;
2%6 EHOTdRe R s e“&%ﬁ %‘é‘le’f gy?F‘i 18 dg “d’“ Hlﬁnn"éﬁ %d’il ﬁgf?rem
t hesaedd, ofﬁ{étdeﬂﬁy@@ Qhd/bBShE&HER tRAS 0BASk R P hiRevakbping
6- mer capt opuri ne, and Kt ot oxi ¢ cancer

chelepictiey aipedstaiiects gados wharp gholargs freing spmbinest cagh pas a

160 n&%ﬂﬁgtra@éd éfh&lc%ﬁl t%aﬁﬁ@f% pﬁﬂ&ﬁﬁidlﬁgse s@até 1%%11&%%@8%11(3
active i1ngredien be varied and w || depend upon
t hepagititecti ve doses of each ingredient. [00306]
?ﬁ 3@5?4813/’ A& liflée, ctorl\}\}\égun%gﬁg%lgsed %ngHl (;Snr éther%‘rnyugae dlstchosed
an li‘d’&%)Dmtyl't& adlﬁmghéredi aidombnfatlt)Mmth: ompmmnd:amfer atd@totoxic

pr esent vent| Al D eneral | y.range .

T el st e Bbuthsb B b bt B et SRR ek R RS digpses
14 r omhcaih@atio? ¢id filrthePEIrisds ROOF thCesrRbIvAld 1RGN Qfr other

co ound of the present invention and _ other active

=L %enqllgcl%eql perﬁl@héq, Q]epayrmgpgeglc%ents @zgle\;\@atment of cancer,
200.§[dQ)1 ‘flt%gﬂapp el /tﬂé%aggtyn%%‘ﬂﬂl%%omﬁbﬂn'aé B #ech8n together with
af orenenti oned range, but in each case, an effective
dosléSthCtl@?ﬁd}lﬁt Astcoypouridy §e vyl éineondiention Wit ofhseenti-cancer or
ﬁrg&%‘% g%é{&??% 'trgegrélgltﬂg ?02?1 t?ea%ﬁ&%ﬁéte? rg{:}llg%eeﬁet:nst’ mvention
2(I e fyrtherrcagipages oomlblharoapyijtht songfoueds Edudoicagenus additmal
S ¢ o'?:r?té nokl‘h%eo(r: o n# S\?nlge(r) {he %re gnéﬁiaﬁed tg%ehlge? ICo)rf ﬁllar:%rdgrﬁ separate
t h epaaket fobeagidndgethet asrmlyt bewksapery atd packaged tolbetfiermulated
enpl % cytotoxic drug conbinati ons wherein the two or
nor &8 ]i‘eﬂigs bei ng adm ni stered act in different manners
or nom@af f?ﬁees@&ondm&ﬂﬁ&g) Biti-dah@r 6QInts 1By UeBelc@BEOk any one or
where the two or nore drugs have overl appi ng
2% oxipelietof g folfovdngle ef fect's, and/ or where the drugs
bei ng C%’H@r‘la@lﬁg aﬁé’i\@‘srhdaﬁlﬁm n?t%g%?ﬁﬁ&%tdﬁ "3}1'118/‘13I sﬁfoﬁét‘ésaﬁbfrobéhreas
treating the particul ar di sease state nanifested by
th eethﬁqnmentderl‘{m%md tAezsoesdi amg’raspglog@mscﬁmnméme inggrixosed
her r
3 dmﬁ%tglé gétglgas@ %hl&%%man?%gﬁb%ﬁ% (‘Y’n%ﬂ‘%ll eadg olggng aﬁgn'éfnc el?%g nd
cytiohibitors, folic acid antagonists, purine analogues, and pyrlmldlne analogues);

30 antibiotics or antibodies (including monoclonal antibodies, CTLA-4 antibodies,

anthracyclines); aromatase inhibitors;
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agents and treatnents useful in the treatnent of
cancer or other proliferative diseases. 15 The

WO pweni438n herein further conprises use of thePCT/US2007/074438
conmpounds herein (or other fornulae disclosed
herein), in preparing nmedi canents for the treatnent of
cancer, and/or it conprises the packaging of the
conpoundsy e§c1@1%5§dn@e 5O@BEREWhi hfarﬁe@ﬁtﬂr&eﬁﬂtﬁﬁ@fe&mt
t he conpoun s be used in conb |naf|on with ot
antinhibereer or cytotoxi ¢ agents and treatnents for
the tre [
further Rrar S RERE R R g ROk Al apalges.
oneglmocmccadadstrdgmur‘vah estageend (.9, |$EJR|MS] famdlwgers/agtl androgens,
é’me re etp sy 0 et tone e%e{j too%?ss andlu{? zm orm ner ega}rrlate
packaged™t b %es oI}d BYEther “ad a kIt %r RS Hey
ar e[LpmeKagedstt andomtdeoininm; aiseith- llkmewﬁh&hctod(mzlﬂguhfrmee

second OI‘ nDre - cancer ent

f r o¥fPYHf aﬁﬁrefe%?ao or %@EﬁFﬁa PR mp atpmqngﬁ%ﬂg ?G@?Lsﬂhbetpﬁb
ageinferif- lsﬂgﬁémlghﬁlgblwrg KRG InITbRSraifGudifd Jﬁmu lﬁhblsfa MM,
ni trosour eas, | eni m ne deri vati Ves,

tri aeen ggl}bnog@rﬂf Srcalﬁgqsg @é%r,c@g eyc,lllmdg]aﬁnﬁglt }fﬁ)@q,q [(DK] inhibitors,
metﬁahlhep iRFLAREE- 2 MinBiiEOREGF iRbidreLiRBRliNd £3i-VEGE

(i ncl udi'ng adenosi ne deamnase inhibitors, folic acid

ant %@b@dl@t EGFBumhﬂm@rSa ﬁaﬂoeguwvataﬁprow ﬁMAEﬂl iplabitors, MEK

an ) dj [ [

mﬁog%gﬁrg lAuart;s’thIkgﬂ dé Ll R téf%stF ﬂl‘ﬂ[bugl% én% btk BELAL e

anthhmﬂmsbrﬂmméﬁhmmmeMa@enﬂthbutors -129 WO

2008/ 014381 P 2007/ 07443

ot L e R e s e i ERESRRES an
13n h(ileblivgtﬁfe&,mlclra)ﬁié)mfb&ibll&ﬁ% agBits ieh lﬁ@ﬁﬁineagﬁmﬂ& nafuehlly-

steroids (including synthetic na 0Qs

gl UREGEERE F%%ll&%les %%ttk%rg%/ﬁﬁiﬁ%% Sgat %@@H& analpes;

SERMB] , #BRNMURISARRY, destbsl RG0St (iRcIiRGE At di'l@a;lmds) and
progesterone receptor agonists, and | uteinizing

hor mone-terstisemstaseynh i) Pragybmraiein trapderanqtizi s plgfinum
' nséblokf‘naln'oﬁ90%1&%,%??&&%&{1@: ioRSH ddd-dhilek & engfu@&m anti-

factor recepto system no ators (inc i ng
20 GRRucarphd yitotoxis pgentsi sutlegrbiivlogeay mfap@nsg mofHielyi growd factors,
k|na%§mhﬁhéb|@ﬁmDm(lncludlng mul ti-kinase inhibitors
an orsof Src kinase or Src/abl, cyclin
dependent ki nase [CDK] i nhibitors, 10 pankbr Her -1
229 HOE%QZ: ggca‘{l(?rgl Git %COVEGFIFé OE H}%b{rﬁ%gﬁénxleggén can%g formulated or
M t @ORMmASkicY MiBHRE eRpBut{cMBRts thidtrdidl e forlEr particular
i nhibitors, Aurora kinase inhibitors, PDG inhibitors,

2%ndusstufnsss ingAdeIsHg sidesEEds asomiatesl Wik the gforangntigeed conditions.
/'t hi S QRAMARe kbRPSEd BBk SftRm nfy Sk P8 Rih&r xgi't}%géﬁ’tts QJ revent
agents, such as ecteinascidins or their anal ogs
nausea, hypersensitivity and gastric irritation, such as antiemetics, and H1 and H,
antihistaminics.
The above other therapeutic agents, when employed in combination with the
30  compounds of the present invention, can be used, for example, in those amounts

indicated in the Physicians’ Desk Reference (PDR) or as otherwise determined by one

of ordinary skill in the art.
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15 derivatives; mcrotubul e-stabilizing agents such as
t axanes, and the naturally- occurring epothil ones and
W b@so1synt heti ¢ and sem -syntheti c anal ogs; PCT/US2007/074438

m cr ot ubul e- bi ndi ng, destabilizing agents (i ncluding

vinca al kal oi ds); and topoisonerase inhibitors;

prenyl -protein transferase inhibitors; platinum

Coopgingt i P &)ﬁﬁ')ghrﬁfé QR adfin@ftdkd 10 aﬂrﬂ%ﬁiglt ih @Rherapeutically

i nhibitors; and other agents used as anti 20 cancer

an defE69t1tﬁt apcuat. dppethasapsuiedslla siientige aigpwdl it sesgsphaigamount of a

00U A RAT o 3o oTFMRTerTPAUAAH Sombinarion

i nventh aonldganalbkeripoiuignied a@mamnmacb igdiffi¢ctivs togmrednirt h
ther th utic agents hat are selected for their

Dar TP PBEHA e FRRLD I Pl ol FH LR of  octs

associated with the aforenentioned conditions. For

exanpl e, conpounds of the |nvent| on_may be fornul ated

with agents to pr e PRAGHANR éﬁgﬁgﬁ tivity and

gasfobd ] i I Thd @hipSihds DEH cﬁs%ld’%{ﬂﬁelcﬁﬁ'@é ddpsinisRRE idtucRBFhI hikage
ant 1 hi stam ni cs. The above ot her therapeutic agents,

whefrangsitehjeit crpiules (B nel wineh inFluestshdainglreleaio s timgd rebgase
1¢ hefo%ﬁ%%ﬁts) gﬂg %Wd% gr&tﬁﬂ‘esb&lx% qglctufe‘grsu%ﬂgf@llls fe/rhﬂ% and

t hose anount indicated 1 n’ the 'Physicians
Ref andyiee. (RORpapalsake ainheisaicd en uhe‘amnmsr(édlubyr ipfueionpf

pcr DRl PGoSrhyid e R GRA R A ormswen

adniowatte thesk df@rdnarpriifilin tho p&rtnhe}duam ultts Cﬁieiy yan be administered

eff ctive anoynt.. t her a utlc e Ve
o D P i ad R i & BharbaRuliiheerdts seied on e
15pr EiSeRof the $RAsOS Hu@ dfakinidaes admtantst 9nﬁﬂla@éuam pRktiden
conbination wth an additional therapeutic agent to_a

nman@83131; sTherdosgseirceamenyfop therampowyds st theareset @W@ttowﬂl of

di SARE, \%%F&E Eih on%ﬁ&v@fa@&he%h‘a@th‘éfphérﬁﬁcdﬂyﬁﬁﬁée
DOSAGE AN &?I\/ULA 'ON [00312] The conpounds of this

di sdkmsigrigics ghthp partigriragsttenéds madsandhowe af adguristepsion; the
for able C

sustly e ahe Rreheun SRR ERal R o b e HBOLHORR soure
2(pi | 4rd expmm:fell@yngtmuthe kmd@tf r:oncuse;nt trieatoens ths frequency of

d The) -1 be.
PO B RS G R gDt B PR B
[ ntarnapleareffeoft&aﬂred sauﬂguic&neouaemmham SdnrRTUEDY laﬁf prE@FiBe the

al | I.ng dosa rms wel known to those
or d?ff%avxﬁ S| of br dh@rgHiET R QERYPT %ﬂumawgarreﬁh@ﬁ Progpshef the
adniifr&drer ed aI one, but generally will be

adm nistered with a pharmaceutical carrier selected on

2% hel083l4hasBy way of gracrehgidance. therdeiln prabénpes ofepetactyr and
st aﬁ%%&g?tp@ﬁé ‘é@‘fb‘r'ﬂfe&}hcg&ﬁ&%ffe‘é@ willlr302 by LS APS BGIEL
redgi e conmpoun present | nventi on
W | 1000 pfg/kg of body welght, or between about 0.01 to 100 mg/kg of body weight per
day, or alternatively, between about 1.0 to 20 mg/kg/day. Intravenously, the doses
will range from about 1 to about 10 mg/kg/minute during a constant rate infusion.
30  Compounds of this invention may be administered in a single daily dose, or the total

daily dosage may be administered in divided doses of two, three, or four times daily.

In one embodiment, the daily oral dosage of the active ingredient is between 3 and
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course, vary dependi ng upon known factors, such as the

phar macodynam ¢ characteristics of the particular
wag®snigsd its node and route of admi ni strati oPCT/UR®07/074438

speci es, age, sex, health, nmedical condition, and

wei ght of the recipient; the nature 20 and extent of

the synptons; the kind of concurrent treatnent; the

fr egiosneyicf adrﬁ1ﬁ1§t@¥eﬁ%ﬂ&e daklP®r anH@}l@ecp(fos@s%ﬁﬂmﬁ&%@’édn@@daﬂy
the renal and hepatic function of the patient, and

t heAlgraasivelydibs eted ingtedigny siar bapdroinisteeadan deras PRI-20mg

det eﬁﬁﬂ'fhlgtgreal?\glcpﬁﬁgrc r|46 ?0 fd'bem Q(Irlfllﬁﬁ{&e\ﬁeon@m t Al(gtfernta{i]\eely, the

drug required to prevent %n ter, or arres e

pr ogtiesmgaflichtyeay lgh asigmdgered 2505[6@@32,4]1ng3yv1qma1),da@f0r 75 mg once a
en raI anc e Jdai ora d sa each tiv

P PR RS e L% Faa¥pdh ne R RET S pIRRE o {4 %

rang®, host uﬁbﬁﬂoaﬁg)athnlﬁ)ls@&ﬂ eftier oRE¥0Q tWigé kdaypf body

wei or _betwe out 0.01 to 100 ny/ of body )

i @ﬂél%er CO‘B%%PHS%‘?fag‘F f‘léfF‘HéPPiC\*}‘éE%/adonE}E‘g%Egﬁ " Qyappsalyorn via
t 0 BPicMALKE! dadble infhiaMSBRIURY, Yor viahBn eS8 routds! ﬂlsnfgan ge
fromabout 1 to about 10 ng/kg/m nute during a

conEanadrmplaki nafehess i When 8miaeis imtlie fosm of pitiansdewpsh deliygry
1dTaySy§’t%maﬁ11€‘dGé gé Sdrfidistriticd wﬁ iNGlcBurd@ivk ¥orlAG&us r&ﬁerttﬁbﬁ‘l

total dail osage may be adm nistered in divide

dosmsmnﬁwmmbou@hmé@ﬁd@%g¢@gmwnlnes daily. In one

T ry G, IS 09RO a8

Pcrﬁﬂdﬁﬂdbﬁﬁﬂc@ml%ﬂs eﬁﬁlﬁlen@ (&ichﬂmers (adhittivest efeadd aneecin as

dal Hléztce@&aeearrfqﬁé Slél ﬁ%f leﬂqg' PVét Sr‘EeSE’[fC%ﬂQa \é\fl eendg&?l l‘0|r1¥1'0f

15ad nadmlﬁltt@rt@ﬂ thal i ome&bRis, dPsd&, Blikirs aAgRIpIasd B Ele, i Ce
daily or 40 to 100 admi ni st ered_once daily.

Al tnpistentyaihconyqpional pharpaceuic! BRFYSSE: may be

ad n['O[Bﬁg er ﬁ‘& 1@8‘[291@§ @orUral hdmmidMBtibMinG R BriH3Ya Able! & dABsule, the
once Al'ternatively, the active ingredient na

be atiFg driug p@iﬂwentwa@l b@@csnhmedamthl@l orgQnon-tpgRiQ, phammecutigell

[6 88%%‘[&)%}11‘%%%%%%? %}cﬁ Ly %ﬂgf’olsech) \E}tgl%'}:l Iosglf]llo(x:@égﬁlgé’ase dlﬁé(thyl callulose,
2(adninpgnstiemettaiafe, dimlciamasmphﬁtemzimrmsulfacepmamhtonu serbgbl and the
fglut ab1‘0r ora,li]t n%rr}{as%gtlon 4% H%fl ?Orﬁll’ L o) 8\;altl ?ﬁltgrggglf?@]nenpacan be
ad mamb&ﬁ:ea rvfmh ainfi ofal @oh-@xi0, Pharmaddudesigacdsptabdaehdrv@ryer $6kh as
ST o T T I 1

dosgggrd, Al ioEik, disQR3ihhg Ih@ts Qfm@wm% @6 dad Ris6 8L Y
adn1n|stered in adm xture with suita

2phaineripeeied Ewe thainixierst §ult®)k%blp¢eéhm§1ud%$tarela 1gefadn.datural sugars
(c Oéu'cﬁ Gl %lﬂ&lsé/ off ‘t?etael%tg L 'é‘\%e@én@rs ar?aturﬁ)l%ﬁ gﬁfﬂ%{'& 'gﬁﬁg such as

carrilers sul t ab y se ecte respect to
i nt @adadragoanthofr sodiumdiginate tcarhoxymﬁthwquaulom polmtbylene glycol,

t ab\lvsge ’an? %ﬁ#ﬁ eﬁubrf‘clalll ?hgeﬁ ’uf ﬁ%{] HiRa %q'& lllldelégdl %geél‘fe,

consi s conventi ona ceu |ca prac
sodium stearate, magnesium stearate, sodlum benzoate sodium acetate, sodium

30  chloride, and the like. Disintegrators include, without limitation, starch, methyl

cellulose, agar, bentonite, xanthan gum, and the like.
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[00317] For instance, for oral adm nistration in the

formof a tablet or capsule, the active drug
weewponsst can be conbined with an oral, non-tPXI/US2007/074438

pharmaceutically acceptable, inert carrier such as

| act ose, starch, sucrose, glucose, nethyl callul ose,

20 magnesi um st earate, dical cium phosphate, cal ci um

sul foa3 l%t] ”ﬂmohﬁblounﬁ OF P tpﬁilserﬁl 'ﬂgfeﬁt% cah hl|§§be { MinRIcRY in the

admnistration in liquid form the oral drug

c omeun ehlirpseme dgderysustping euchws s malh wyilagelpr vepiels, lagé ¢,

ph |

PSSR SAULY APGERLARIE | OFEL ERELHEL e, A o

desvariey of phmh@m ryuch suéholbteml, stxrrytiarisg, of plispleadylsholines.

i Sj rati ng age and, .co n epts ¢ al so
s ORAET 2L AL B GPREh P ARERT Sit aBhSSuBR
I NCpalgiers bt btablg @htdarticrs) Hudl p(blyl‘-ﬁbkg adrsincladeh as
gl ucose or beta-lactose, corn Fﬂgfteners natural and
sy e PO RHaneoP oy rgk ipqlyhy drarpmeoppnpe thagrylaagds-phsnol.
al gpdnﬁiyamxganﬁ@?sxmlbaﬂh@m | 4O ethy RO RIE MY yBRMe Blibs6RIted
waxes, and i ke. Lubricants used in thése dosage
f or vrish paditend acsidyas. Urardranare the copgpwds f g prssent invention may
" .
e IRERLYE &L LGS PoiodAT AT, BADEERU L r R AT ARG B R release
i ncofiadbsyg, Wrtewarople.| fokyilactit ko, pobtehicelis acide cénplymers of polylactic

B G AR T o e el ok

co nmﬂynMSesm‘rs @hl@a@ra@ paﬂydmydtemtrarxs rpatyaamlasatie and crosslinked
adn1n|s ﬁd Hn t he forn¥€f | i posone delivery
syéyéﬁ? PPk copelyperg A PUESar vesicles, 1arge

134Ni joasl | aDosaes foetheehadiddeutiddltcohpo®tidnay su\/tﬁﬂé €Jr @8ministration
Li posones can be forned froma variety

phoBphesntayt dem akerd h midigeampiocbpw 18 ml%lg@gg yF ativa &ngregient per
ph O%S%tdnﬂy el ﬁﬂ%acéﬂ&&l%ﬁaﬁ&sﬁ%@%‘é@% 1ﬁ£re&1@1§ w111

presen i nvent i on nmay al so be cou sol ub

p ol grﬁrmﬁrsly &6 preagnd et anineoudt ef gbewt Or5- &%, by sekght deeth%total
can c&ﬂ%coﬁ.&%&ﬂ nyl pyrrol i done, pyran copol ynmner,
pol y 9§roxyprogy nmet hacryl ani de- phenol ,

2(pol P32 ox@dtitllryctaasparmea/modephhﬂ adtive urgredlent and powdered carriers,

D D Y Py e B R P PR Mt Bari acj nd the

pr ementslmlnatanﬁerm“camy uskd thMmakoosoplpedtsddaatdete.| BSth tablets and

e b BRI S it oS 25 oo

pol ﬂé&béé@'rﬂeﬁlcﬁt‘fdncbve@;l%i’ioﬁ BASur®f CAryds@ribibts cANBE sugar coated
on ycolic acid, po epS|Ion caprol act one,
£o| SrHarcextyd tundpk ey e %‘Sant oleyad preisestheablet from the
pol é{%ﬁ}héﬂe or cRRY Qbﬁ&@%f’%&ﬁﬁdm191‘8&%&6/@1%%@%@61&1%stm§ﬂ?act.
crosslink or a copol yners
hy di083g2]] s . lesld[dosag@ @E]rmD(ﬁcsa)gaé aflomipgraigrh@n vegencoloang and
n S dm nistration nmay contain
frnR“%B%%%li%mm?P&%?éﬁ§Igmw jout 100 m I ligranms of
act [I003323|] ng]’negénc&mlt wpeer, a stiebigel, salint,. aqhdvut Bes@se (glucose), and

ha [ ition h IV
()D re ate es%ilftgar %0 utlons nEc? glyg:olso susch tas perofr;l gne g?ycop

nt wjl
ye‘ﬁl Iene gfycols
are suitable carriers for parenteral solutions. Solutions for parenteral administration

may contain a water soluble salt of the active ingredient, suitable stabilizing agents,
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ordinarily be present in an anmount of about O0.5-95% by

wei ght based on the total weight of the conposition.
WQ0B00B2L] Cel atin capsul es nay contain the arPCT/U82007/074438

i ngredi ent and powdered carriers, such as |actose,

starch, cellul ose derivatives, magnesi um stear at e,

stearic acid, and the |ike. Simlar diluents can be

us eghdti On IBRK &y ORIRF D Bickel 2R RIxRiziROS fnk ek So @M bisulfite,

capsul es can be manufactured as sustained rel ease

pr oWdnssulfge, o escothec fcggt ekl elopeioieymbinstl e suigble stabilizing

el LAk Ao QVRfarfoi R AT BANER (IRAPEBTACT LARIA! S

can be sugar coate or filmcoated to mask any

unppaeasa@rtsolutisiseamnehtpn pteeatativhe sichlab btnzhlkomumirbloride,

At MRSRNer e A SALST L& SoaLEd fpr sel ective

di 'R %g?d%l%hpln thé ga§%?dﬁﬁ%estinal tract. [00322]

Li 000344 ossgrble phirenat Qiticdl lcadrie R desGibcalid Réniggrbn s

confain coloring an | avoring to increase tient .
accepstafeaticq §ﬁg’%iﬁq‘f{%§<é’@\%@&g?&w&’ asiEndyid felgpaeedy in
sal inRgiel@queous dextrose (glucose), and 30 related
sugar sol utions and glgcols such as propyl ene glycol

or 198335kt nienserentgivecieiyl phareacsyficeldsiseecciais fer adnpipistration of
13" GOESH HunSOUhil BRSntioRRhihd Srafddlas RAfGAL €T al

adm nistration may contain a water soluble salt of

the active ingredient, suitable stabilizing agents, -
133, 2008/ 014381 PCT/ US2007/ 074438 and if

apsules . C oy
necéssary, buffer substances. Antioxidizing agents

sSucle032] sodilarpge minshek b, capsited icainbesprearddehy fdlingsaeintltao-

acid, either alone or conbined, are suitable . . .

o abbeotitec Bt Cogh o DT ibiBh i b E0GE aptngigeregigne
1sal 159 @i tradi fuabdsB B8, mil Iy raskdificb @ose, Hdreantlighahs magnesium

sol utions can contain preservatives, such as

ben¥&¥®ni um chl oride, 5 methyl- or propyl - paraben,

and chl orobutanol. [00324] Suitabl e pharnaceutica

carriers are described in Rem ngton's Pharnmaceutica

Sci ¥afteslativbaksuesl i shi ng Conpany, a standard

ref e A0 ' ' - rese '

s PUPRTE b Bkalstbe sk VeurkBilnd Bl CEREEREDI 8,
200f cottOnsebdoit anpiow nd magbe plepsred ankinjettot by aasef a positive

illustrated as foll ows: sul.es. [ 0032 A l.ar

nurEPaeB o S EHEL o AT B G huh g g S

st amiliagraing ¥the @itiO€ tghalicat. JRleabpsiles spsill RSwvRAE andidiibd.

100 mlligranms of powdered active ingredient, 15 150

mlligranms of |actose, 50 mlligrans of cellul ose, and

6 mMrid1é@r ans magnesi um stearate. Soft Cel atin

Capsul es [00327] A mixture of active ingredient in a
2%i g@8328b| eTahlqts wecbe Rispaseshyecenvastipnal procedures so that the dosage

unit is 100 milligrams of active ingredient, 0.2 milligrams of colloidal silicon dioxide,
5 milligrams of magnesium stearate, 275 milligrams of microcrystalline cellulose, 11
milligrams of starch and 98.8 milligrams of lactose. Appropriate coatings may be
applied to increase palatability or delay absorption.

30
Injectable
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20 cottonseed oil or olive oil may be prepared and
injected by neans of a positive displacenment punp

wo paos/ogeBat i n to form soft gelatin capsul es coPCHUSINT074438
100 mlligrans of the active ingredient. The capsul es
shoul d be washed and dried. Tablets 25 [00328]
TabI ets may be prepared by conventional procedures so

0320 d@%@l@ﬁtera‘lj &Iﬁpdsfmoa Qﬁtamelfbﬂ ﬂmra%n 8¢ 11j&Bon may be
| ngr ed| ent, 0.2 mlligranms of colloidal silitcon
di oxPresd byzstlrﬁrlgl i e éwetaht @fﬁgﬁ@smgrﬁdlgme@ﬂ% &y volpgie propylene
i 17 B B SR ARy b Rl spdy cplorde and
Apprtopizedit e coatings may be appli ed to increase
% atability or delay absorption. 30 Injectable - 134
2008/ 014381 PCT/ US2007/ 074438 [00329] A parenteral

conp@pérsican suitable for administration by injection

ared stirrin 15% t.of activ
i ngﬁ”ﬁﬁ“&ntg\gﬁq‘%‘i %%8%??@%6%&‘;5’?‘[6 Orad%g@mlstr Hep so that
wat &kch 5 I{Lecoﬁ&hﬂﬂdoqg‘g sthaidlydiiigedRdSe 1n§féﬂféﬂﬂ 800Mn Bf sodium
sodi um chl ori de an sterilized. 5 Suspension 00330]

An @fvepusthelssPapss &mecdpodiem penepate.dd ¢ af soghitel solution, U.S.P.,

(ﬁd”An'a'os(b%%LQF’vaﬁﬁ’hﬁ hat each 5 nL contain 100 ng of
finely divided active ingredient, 200 ng of sodium

car boxymet hyl cel lulose, 5 ng of sodium benzoate, 1.0

0 I B3 R s B R Sy 7 e

[ nvamt:magnlaﬁira%emgrfm d’)’teldplﬁlj d dtmlgtdb@lge rragnbe aloIag()lll ant00 milligrams

Fo b srorGh S TRl Bt pe R P b

lﬁb%ﬂtlcdagh@nﬂpé kﬂbélhmgifﬁﬁf&nﬂﬁod?rhx%lgﬁl@ CRYHE tdtdet dosage form the
anti coagul ant, per kilogramo atient body vvelfq
For CoPealsef thifg8 ¥g&ion é?f}?fa“t’ ey be OFFSBN Hu! %wouph@ @bout 5 to 10

I NV erﬂs ﬂé?rd%a%& hﬂ[lt RRY thB8eRhE %P&oagﬁla@?n M(‘;ﬂnt Qf about 1 to
about l'i'grams per dosag€ unit, and
sec%mdllaﬁtﬂﬁ p@f&@gﬂﬂeamt in an anmount of about 1 t o
m | ns e
ot | (028 CuREt: (ORGP ol P bl pc e eé’e'ﬁ%l%

2(ad nadmisit tercd dVthheflCCﬂﬂp@umbwfphﬂmdmpfes tdererdkathphresynt of each

dar ey R Dy R b0 sgE T By e P AT retaive
r el @tthoigualtdosdgb of s ugdnt doSegnifbtelch @loagemntiewhe the additive or

adm nistered alone, in view of the additi or
synergistic effect of tﬂe therapeutic agents when admlnlstereg n combination.

[00333] Particularly when provided as a single dosage unit, the potential exists for
25  achemical interaction between the combined active ingredients. For this reason,
when the compound of the examples and a second therapeutic agent are combined in
a single dosage unit they are formulated such that although the active ingredients are
combined in a single dosage unit, the physical contact between the active ingredients
is minimized (that is, reduced). For example, one active ingredient may be enteric
30  coated. By enteric coating one of the active ingredients, it is possible not only to
minimize the contact between the combined active ingredients, but also, it is possible

to control the release of one of these components in the gastrointestinal tract such that
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synergistic effect of the therapeutic agents when

adm ni stered in conbination. [00333] Particularly
wob@s/op3eri ded as a single dosage unit, the poPERUSRINT/074438

exists for 25 a chem cal interaction between the

conmbi ned active ingredients. For this reason, when

t he conpound of the exanples and a second ther apeutic

agegfe R IRsCAMPRGE ik Aot rBleRbM Be A09AIE Y Bittfer sHE8¥asR & the

formul ated such that although the active ingredients

ar eintegidiehi Aariofthe eptis igladicabseayelsaric coatedhwitlympsicgial which

con

(1 héf?e%{sg, S&X\’g&ﬂegﬁ& t'&_.%{lég%%t P g&%éﬁég&zaé trlh@gﬁéll ﬁlkgéeegxl?eg 9

naymipénien pleysicel ®®tac1da=t\m§tn t}&combtned wlve oegrédagntso rFertbeErmore

he nclanl Lents S e Jot an

i P RRL RO Bt b REP RS ool Yigh ot e

[ nglfeEdSeEHﬂﬂﬁs cdmtionalt ®ecurd dnly tp@mfestkiﬂee Stﬂlen@thdsrtappdoadhheould

rel ease &ggone of these conponents.in t

gastr v nite &rpuiiion plagombifagoy peguct 1‘1‘@%10%\%6?6%‘89@10&%‘81'5
PCTéJeked QRh/2Q 44 4i3&1 arf R eMbrid féﬁ:ﬁﬁ: FoRFRONABR dtifer B8hponent is
rel eased in the stomach but rather is released in the
i nt B¥rGoped Withgdolymef puch 3¢ # fayevipsogitegpdatihy Ay aPRd be
16 o%gtgylwlfuﬁbs@(ﬁmgg blatlthe@‘abﬁ:rgprla@é hgehists 8 known in the art, in order
sust al ned-rel ease throughout the gastrointesti nal
t r atot fugthet seppagase the petes componenyi g polpingrsiostals seoies dform an
bet ﬁf%nh*i!)%rrfe?g&bhféfagu&}% tﬁ’ﬁ‘w LBQf &SRt Furthernore,
5t sust al ne onent 'can be additional | y
e nt [00334] c oBlicedasswd hastdtiar wajrseof niigingzse coiftact bitseen the
onent occur i nt esti.ne. | . anaqt her
app 085)81;\6%%08 % nﬁ‘\/%{[{;%gutcﬁ é)?fhc‘}rprtr‘mmgtuiwc?ﬂtl% wéether a(c)lm1n1stered
15 OnianaigleQivsdiic FokCr adindiéredint Bearfd @orﬁl@[i@m&fétsamé time by the
coated with a _sustaj ned and/or enteric releas
poI VHEMAnGHA RS B APRAGHH Bhignte skeled Bt &a@eefamﬁﬂ pih the
SQIS%H{E({ISMQQ as a |l ow viscosity grade of
hydr ropyl 10 methyl cel |l ul ose GHPI\/C) or ot her
appl0 at Addiaeray.segain sompawas disclesie herein mayrpe gpefilras
Lo LUGIHRL SERRI ANl RRLENE. FOTRANGien AfRAhNTRY be
coatlng serves orm an ional barrier
20 nt wet tithonas Stlthtill‘l'l@HIDptll'e pommrpdnelnth mpPASBthEn Ermms@pmted
\é\ﬁl,#lrr)ltoona r%ltarmaceuncalﬁggmﬁ)a%%nn or.m o)égeqltlse rl]}élsa %%tatpo?tte/\(e{lﬁlcl% 1S generated
i nvak H(ﬁﬂlnlsﬂ(ﬂmnhﬁ thegalsdring eﬂtMtedmpdlﬁadJ h @eembgﬂlmed@s age
form or m nj ste dins arate.for ut at the sane
ti n‘éml?g?“‘f b Hseih v fepetabglifg bybté?“}ge‘ﬁglﬁ {} T URRR dRprdet as
t hogecrielihée@. i N the art, once arnmed with the present
di scl osur e@i}OOBBS Addi t| onal Iy, certai n conpounds
2%i s@PH¥éd gpiaHupuseagused bgreigds infepdedip includs a gpmpound
Ot hekinsQrRAaxNg erTllib%fa%Bﬁ@@ 'Wellfﬂlt ﬁ&@en@,'m@&i but 90, 91, 92, 93,

rrpounds may be useful either as a substantially
pur%4 @@r%o%ﬂna?% %a@ﬂoﬁmyrcemso t hen be incorporated

I nt | k.l
SRS R L SRR PR BS EEL A
t h einfheadg s guiid gtdaet thao Aot Hipertant (ryeveighp)o eihere tife, re@aining less
30  than about 10 percent of material comprises other metabolite of the compound, a

prodrug of the compound, and/or reaction and/or processing impurities arising from

its preparation.
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conmpound may be useful as a netabolite by being useful
for treating disorders as described herein. 25
WO 0®8864381' Subst anti al |y pure” as used herei n i BCT/US2007/074438
i ntended to include a conpound having a purity
greater than about 90 wei ght percent, including about
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, and 100

peresis] [ O0AS ALy ASmADE Iﬁ&ﬁﬁwn%ns aﬁ&d%ﬁﬁ%ﬁ@gﬁﬁé siet s Bdention
herein may be substantially pure in having a purit

gr edie pessoivan lighiofthegboysete mgs (Tbyp thaspigrettp be wedersgoadiilat
rengy tlﬂh B skcﬁ%iorf th%%{)é\{x})ﬂ?d ?B%tth% Ewplﬁfoﬁ%gy b fpram%e%r '(Til%lrwwe

conpri ses e of e conpound, a pro

of thirers sppgwalhddesentdd deremeact i on and/ or proceSS|ng

i nmpurities arising from its preparation. -136 WO
008/ 014381 PCT/ US2007/ 074438 [00338] OCbvi ously,
numMer ous nndificaﬂqua«anSsm&shaﬂmmnmioﬁchhe pr esent

[ ' bl ht f. th
t oG NR S Rerutoran | ¥ drasy S0564 Cewae
Wi t dﬂﬂlﬂm&&ﬁe@ﬁﬁﬁﬁlaﬂfhntﬁﬁaﬁ%%ﬁ%ﬁldlﬁj 131 clofidA§dRM B QIR0

may be practiced otherwise that as specifically
desiefimses HeFspmple & )mswa\l'@tmsMOANDnEml@A@ws as

00
i+(%%%h§%b%°Y’5 (i sopropyl (et hyl )am no)-2-((S)-2-o0xo-

3- (6-
(tr uor opret hyl | a 1,08 rroI| I
ey e TR SHPPER A faln PR BY LBl ok
1 )NMﬂﬁdevaIuated in the fO||OMAng |n Vi vO assays as
ib el ow.. Secti | ntrader.nmal (1D). MCP-1
AL & R e s RS prsieni) TR hratits 3t oty Bapcicar
15 Nt defldl &Y th@InjdcipeGitel Dils BbddVRaRs tniti@5Wet Soped td £€ess the inhibitory
infiltrati on of nononuclear 15 cells to the |q%ection

si t dfectiofi (CRAEZONsS op HetinEfrpyongdmomepctsat ¢slls dxsfag skip Hesue

I NhinREEKYh nehbesicpof, CCR2 ant agoni sts on the
infiltration of nononuclear cells to the skin tissue

i nj WO3IHY wAs despubred heloBPearh njopR@4vgs daseddedcEdiapwie beritsw,
eac
cont T RS 1T A o e AR s B D rL G5,

2(f or Intrinrdéaeelyl afyes . dosi@gord Pragedli aﬂtaﬁin}alsa‘kd:ee‘reddok:asn g inradBanal 3,
al I, anj. mal ecej ved. at.I a 2 i a
i BEPRORST b G088 nBeriont et M B St severmpnat teast
(R BinRa RYShEARII AN i@t Dﬂ’]?@&;ntrgl 50/ BGREHB| at ddph@Flsit@NGh the
of its DPBS control (50 pl/injection) at separate

si t @xsabthoraie Dethasl Saipsicty méiﬁltemrﬁabtalmpdmgp@rﬁxmfatw I8 hours
Si L BRWRERERY A TSHBFenARRECK JFRES b ¥re PocBRES for semi-

25  quantitative histological evaluation. Representative sections of skin samples were
examined by light microscopy, microscopic lesions and cellular infiltration were
noted, and their incidences were tabulated.

[00342] In Study 1, Example 1 was orally administered at doses of 0, 6.5, 13, or 26
mg/kg to groups of 3 cynomolgus monkeys (1 or 2 per sex per group). In Study 2,
30  naive animals were used to assess Example 1 at 0-, 10-, or 30-mg/kg doses in groups

of 2 or 4 animals (1/sex for vehicle-dosed group; 2/sex for Example 1 -dosed group).
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following MCP-1 (or DPBS) chall enge. Biopsies were
processed for sem 25 quantitative histologica
weraBoaB8DN. Representative sections of skin sSeCPUSR07/074438
were exam ned by light m croscopy, mcroscopic
| esions and cellular infiltration were noted, and
their incidences were tabulated. [00342] In Study 1,
Exa['miéf?%l m%of?lrsﬁldlléé 1@@%1ﬁb1§f0%(ﬁﬁy MalHRSEIS 0 PvaDoollbett and
groups of 3 nonol gus nonkeys (1
or vajyated &%owéktegﬂwﬁpunw WdSteUé fepentigly. Adroeaalndtpdratrs
dos@as%?aesgm fs Po?%&g‘? “?éor Stga%ﬁoﬁgélagd s(ef;ng%%(mp;%grﬁpsy@&h\q
vehmﬂhamdoseda@MGUpwﬂQ/sex for Exanple 1 -dosed
frgggéts -137 WD 2008/ 014381 PCT/ US2007/ 074438
0 For both studies, in addition to biopsy
an aﬂoy&ﬂqs 1|n| tﬂééﬂrsmyQMdPﬁD tneﬁeag@tﬁlem& blfah@d)nﬁ@dsar cells to the
co ete ood cqunts and ce [ renti
¢ éfa @ategp%%algglﬁlavx@g a0 § a of 0 to 4S Table 13).

C Onﬁiﬁmﬂﬁ b %ﬁmp@ﬂ%ﬁ@ﬁé&ﬂh@ﬁﬁﬁlaﬁ@n f%%)SS{‘%@mf& doses of 13 and
i nfl amma org nmedi ator |evels. 5 Results [00344] t he
1€

fi r&d mgtkgagh Wﬁowerulwﬁ@éwhﬂé%%|Eh¢@ﬂmp@mdﬁ{§ﬁyﬁmﬂeé§r€
I
1F€ 1Inﬁl.t1ta901{ &Ieotheg Eél[‘aé tg[ieg F ? le%sn%d'gﬁﬂ)st 2@1%1_ él%lﬁggp%—l% T#Y l’&ﬂgﬂlas
nrg/ dogeenBxiaens IOétht compounidtab th hdves a;ndftlnelutrﬁlatwr@hlp(t@ BYls offwo
l o . n [ Kk chi I r hevel
of V\ﬂ%%]ﬁﬁ%ﬁ %ﬁd 8yn0ﬁ] el% 91)(15 g%%) i r‘%{r gre% 1|1]1|m§r1%e n %V\ﬁ 1%) vels
i nfi0D345qt | DWo ﬁfeth@tld’]\@dsre asddits détyrpmm thel ﬁhﬁﬁtﬁr)qmenny) phiitagple 1

and hi | s. concentrati f e
ot AR g et R Rt FOPGY S Shek BRI whl e second
1sof uslesnm bicéliseabpnehn¢sed whe E?ﬁcﬁ@CBQ ITER Qorvik Wesfoan®to be

summari zed in Table 13. 1%40345 Two met hods were used
t o Rehtlevarabls (R T HArDI0ALy thsstwne gavsr heshsnipan velue but was
t hembl'a cYhsidi@ht @[b@@mtl@)&' 158 AMY. %sedTJhechf lsEcdhd SATRY, %526 mg/kg dose
nonkey PBMC s |l e the second 15 uses L1.2
st algfujted rramﬁereaﬁ%m opngentraionet Comars Msteddsoiemd ﬁthhﬁschemotaXls
fouﬁg :ﬂighly variable (1C50 = 5.5 10 nM, the
secong gave " hi gher nmean val ue, but was nore

2consi stent (1C50 = 11.4 8 nM. Based on this second
val ue, the 26 ng/ kg dose H%g in a free plasm
concentration at 18 hours g%é#J sing of 2X the

chersabaxiry of bIEQGs <(f‘u'ﬁlah@1elﬁbn infiltr A0GBLEE ndoh oRUETEERT &1194nd other
effects of ExagP 1 oninfiltration of nononucl ear

cel I's arf@ll&¥nsgm respanse {o MEL-] shallergeindampprojgapmpnkeys

chBhJ;&NTET 1t CYMORRICGNS HIRIKRYIMROSES Pvine€ HAld CTX Total cell
Fol @k X MMenPMN EQs Total,cel|lscore score score score
conc (nM) (inh%)
0 0 0 0 2.7£0.3 0.81£0.3 1.8310.3 5.310.6
(0%)
6.5 53 1.8 0.5 2.240.6 0.81£0.3 1.3+0.8 4.3£1.6
(19%)
13 101 34 0.9 2.240.3 0.7£0.3 1.2+0.6 4.0£0.5
(19%)
26 238 7.9 2.2 1.2+0.6 0.240.3 0.5£0 1.8£0.8
(56%)

*Cynomolgus PBMC-based chemotaxis
25  "Chemotaxis with L1.2 cells stably expressing Cynomolgus CCR2
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I Ob score score score score
cone (nM (inh% 2.70.3 0.80.3 1.830.3 5.30.6
W@ 00B/01686 53 1.8 O. 0.6 0.80.3 1.30.8 4. 30CBUSD99%)74438
13 101 3.4 0.9 2.20.3 0.70.3 1.20.6 4.00.5 (19% 26
238 7.9 2.2 1.20.6 0.20.3 0.50 1.80.8 (56%
aCynonol gus PBMC- based chenotaxis 25 bChenotaxis with
L1. | sAStRRk ¥tu?<@£ser%§ i HRHKR J S mPE R with Jh%%ré@@[udy,
2008/ 014381 PCT/ USZ007/ 074438 [00346] A second study
wasExampld hinhipiteebmapenkelyay celbariibiation taw glatehdegrae (3l’) at 30

g N T

i nfi reater
(hi gh dose) and gave i nhi bi’I’rAlBirEm 87% at 10 ng/ kg
ef fects of

(mg/ kg) plasma 1C90
n 0
0

alCco
00O
5 2.2

§ Talgl

on

iy of AR e R P it

“E%'i“?“ Ofé‘i%‘alOBPﬁ‘éz}r €

@}e)i“}d (;Ither

types [ rbeneysm:@ns&spalsé/MPchalidllenwnlayn@mmhgmkeys

Iza\/c Mnecac Croa Nl

E

ld CTX

MG D]

ce ?’Sjﬁ ny 'T{?j aFé’W&Tf(C@@ld#T?(C%C reNs cor eEO%cor g Total cell
sclorg*e) M| 1€?hhog| 1690 0 Efm oD 23870. 4 |3°7 (99
10 41.1. 04ULAG.3U15J.U.C{3L\OC't 30783
2.670.91 0.1 0301030. g §47 0.80.8 (|91% a
Cyjhnol guiss4sPBMC-based chenot aXios :assdy b Chdmptaxi § 05102
assay wth L1.2 |cells stably exgpressilng Cynanol gus
CCRR2 10 [|00347] |28 bot h s udi €9,1 «\sal |Wdt0don |Of 6 Wifan§eéso.8
inLseruminflammtory nediator 91%3hoved _an ilncreasd

' in: le 1-treated groups
5 | at ?AO@OI%E PM@E Sggglgér?%d}%ﬁw%%ﬁ‘paddi tion, conplete

bl dodn&antis 4B itRNRD ¥8isStabHRMEssME Cynomolgus CCR2

10

15

20

25

[00347]

In both studies, evaluation of changes in serum inflammatory mediators

showed an increase (~3-fold) in MCP-1 level in Example 1-treated groups relative to

vehicle control. In addition, complete blood count (CBC) analysis showed an

increase (~3-fold) in neutrophils in Example 1-treated groups relative to vehicle

control.

[00348]

A hCCR2 KI mouse study was conducted to evaluate the effect of

Example 1 on monocyte/macrophage infiltration in thioglycollate (TG) peritonitis

model with cell differential counting-based and flow cytometry-based methodologies.

Section 2. Characterization of human CCR2 knockin (hCCR2 KI) mouse

Methods
[00349]

The hCCR2 KI mouse was genetically engineered by replacing the mouse

CCR2 gene with the human CCR2 coding sequence. The mouse was obtained from

the Gladstone Institute of Cardiovascular Diseases at the University of California San

Francisco.

[00350]

Standard PCR (gene-specific and quantitative) methods were used to

distinguish wild type (mouse CCR2 gene) from targeted alleles (human CCR2 gene)

and to determine the human CCR2 gene copy number and mouse CCR2 gene copy
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increase ('3-fold) in neutrophils in Exanple 1-treated
groups relative to vehicle control. 15 [00348] A

wh SoRA14481 nouse study was conducted to eval uatBCT/082007/074438
effect of Exanple 1 on nonocyte/ nmacr ophage
infiltration in thioglycollate (TG peritonitis nodel
with cell differential counting-based and fl ow

Cyt QnRict ¥ihased tmaﬁﬁrésnl REIPER: anal§§§ bi BRI ﬂNA isolated from blood
Characterization of human CCR2 knockin (hCCR2 KI)

mousekocKe s also ondpgeBUgletemhiac HEGRZ! ¢fexpistrsen ofdgman and
ge nIﬁBl!lS‘f} @dP)Q n‘?@]ﬁkn %?Jv&?%ﬂé%etﬁg QAa 1sWhs tugle% t%#ﬁ&ine@g&urface
h unan e nbuse

gene wtht sequence
masexomaomddmmao 0T mbive C@lﬁisbmme oh hbbd tnehecyak. FACS analysis of
rdi ovascul ar D|sease at .t .
Gt TSR PR RIS o} 5 n5pE Sl igguced
( gepsben@ﬁxeohddels (sRGectioars) Weat usvedo derihiad sheviicgiontiggoftiman
g@%ln uish wild type (nouse CCR2 gene) from
tar g EFCEESs (hunman CCR2 gene) and to deternine
t herbamgn CCR2 gene copy nunber and nouse CCR2 gene
COpﬁ(/) -139 WO 2008/ 014381 PCT/ US2007/ 074438 nunber
03] ofhahiGRGhppess wargeptRlly sagieared yfreplaging thrmpguse
d S %@R@ geﬂ‘er\@m tpé ﬁ’lﬁﬁjan é(%(%ygg%eéf%ﬁceabﬁ& t6 %qfég Bﬁt‘ﬁeste%mmals

determ ne the | evel of expressi on of hunan and nouse
CCRR2r R evRluaiprosftformpleilcbeth génpgipse and pherepia eharacterization

t h
oorS B it e SRS P CR LR P e Lo TR B
rmnqna;tﬂlteﬁ‘maof tthp bagne taalcsammek é&tecnmi tiva copies qsfémmiamﬁ?é?alz gene and
[ TG i t Sect i
55 \aeree Gedeg HERavRL i bid fie PRedst pi g B SHonafhe
1CCRA0s8 ddResRnd Weth tdreisuililer RN AG3Ridd fﬁﬁeblb@ﬂaakd@tes from
nmouse was .genetically. engineered byé@;g}l acing t

mou§ese K gniggerpatiye quafita i R el Gt gy ssEREClEd Ry O8r2 mrva,

S e QURANEReindN 4R otf@ckfb@odﬁéﬁwm tht BESEr @mé@@d foQetebtouse
vivo evaluation of Exanple 1, both genotypic and

phereRy piRdN /s halfhee flowicztmegie anallysis Weseseiieesteghprotein expression
co a |
o~ gﬂlﬂ?et EER RERie fn%tﬁgi YR ot fopedl cfé%ié %e ﬁgﬁ&ﬁ fihe

quantitative ear or tai etected
2Q wodetwspiddy stafnitpmiarie b]@Rchglenéatmnh spaeijic myl qrunam CER2and

ﬁwé% Boges the presence of 0 to 2
cop%ngsng © Efg (& re%%ﬁé ieene Wth total cellular

RNA 00352 at Eic H(TGRB @ﬂd@ﬁ@b dtﬁgléﬁ)letﬂ besk toasaytd ingkatidd in these

m ce tive uantlt tive RT-PCR anal ysis detected

hu n%c@ﬁg nOtaH‘n ¥Ry TGS Whe( Blagma, %/te 14l 15y gover the
Wi trod e }ﬂfﬂaH@CRQQ:herﬂ@tﬁmg hadart Belgﬁtﬂ%cl%vdm*éélﬁred%&blt mouse

MRNA. When flow cytonetric analysis was used to detect
25pr ot eR% cl@ﬁmtaé(gss ifgffhermore, in in vitro assays that mimic hCCR2 KI setting

(mouse MCP-1/human CCR2), Example 1 inhibits mouse MCP-1 binding to human
CCR2 expressing hPBMCs (IC50 = 2.2 £+ 1.2 nM) and mouse MCP-1-induced/human
CCR2 mediated chemotaxis of THP-1 cells (IC50 =0.6 = 0.3 nM),

30  Section 3. 48-hour thioglycollate (TG)-induced peritonitis model in hCCR2 KI

mouse¢

Methods
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in the CCR2 KI mce, human CCR2, but not nouse CCR2,

surface protein was 20 detected by staining whol e
whbmediasel | isolates with specific anti-hunman BORRSHNT074438

anti-nmouse CCR2 anti bodies, respectively. [00352] The

hCCR2- sel ective antagoni sts bl ock nonocyte

|nf|Itrat|on in these hCCR2 KI mce, but not in

féois(@ge T‘EeCIﬁjCM‘I@I‘m% gé:nm% ga@lwg§&%qnjkay&hgaﬁeﬁv&aany
for human C enDtaX|s but "are below t he

| ev‘élﬂsl mé gfithrogly cpldate KD HerdsRlirgaosss )CRRzagthsveyt sightgale

Cor PREESED g L0 SR SIS e AR htion

nouBle Wwiielelustxl waki (@l N(HCPC} unmerater. CORE-ceghp h@sspasg TG RBMISN,
1C50. = 2.2 1.2

B iBa A et Rah i ainee B MrEpl alp S RREER Rty psa

O 31nf®|\01epe3ﬁor§elaiamqn 3. 48-hour th| ogI ycol | ate

| nduced er| tonitis .nodel
I?QB ot ARhos GG e Sﬁﬂé:yr/ %ﬂ/wﬁm s twice a day
[ OO\Sfﬁlsﬂhe -ﬁﬁ‘s@ deenRe héilr pRibER® T(ERBLbD T %ﬂﬁ&ﬁaneﬁ\ﬁfeﬂ counts were

injected intraperitoneally wth 1
t hi Spigesomigglaed el by P-lﬁ?lﬁgpumeag%d@apilr@é’yere IRsfornagelt determine
1(’)St u(ﬂﬁereﬁt'lag mukf@tteecoﬁhtg CridebiIA Q! ptai\ﬁ@(f for 9%ﬁgutes|;v51@mr%htl

dosed ora hour prior to |nject|on
vehGE;‘tn@a &tgmdswa@ Aldgah) mndHben rlnseal/am@rdewﬁapd yatgi fgihf minutes.

ho UI?&fePe%? gl cm%tls wJer%t glﬁl?l 1;§d %15%& %g%ﬁ%@eﬁ? %ﬁ%\/%l:g%r sample.
| nt Blobdh@a*)ﬂﬁd ¢odia<&ad frmﬁ\metrytro PBABISHus kothe tileof48ehhsoudy il G
t t le 1 d dt d
o FOT R R e TSR O or to TG | 1 ect i on
1570t H@b3§3?r ' F&%QJ cy?(ﬁlllétrlccé?lld%é PABlReal @REBINEA QR10%) were

i sol ated cells by cel| counter. Cytospins were
per vohedohct mtrhé?tﬁélﬁimﬁkr (1’@3815{) 5%@86r)tan<ates1hsemd©¢yt@cs buffer.

cou The cel l,s .wer ned
o GR ve BreaRh  f R R Rl Pe R est] g fpr 15
WI trhmdB]l@VEidZt@'dlldWﬁlbﬁ of tgé) Eolﬁwmghutlﬁﬁiles (EDfPfhEJI’nﬁﬂgdnalPE
counts were ¢ ase ato 0 ce
couTBgatsd ?ntbﬁﬂg‘lﬁ ﬁ}é B SHAE éyéé aélglptl 20?1%%%‘1‘1&?8“'
20 et KECRT. bA fi@l45 $hin U8 icd! cell feRMBe@by BB tSHUMY 14 Min FRTA

for determ nation of drug concentration. 15 ! 00355%
Fo erFSﬂl@ﬁNV@mWM?% byfifil apdiresuspsadqdiip ARG bufeer.cepliudar

L5008 R0 ARG O063, By FAGPAL o 55
[ ncawi&afaec(TWeSﬂar)aﬁ HESS/S$© gktb wgs mutq ibcldge ﬂB@o@hmmlm SRy,
on |

1?. m i tign .of _t.h

7o 1S FSCunbiSaleuB B BRarin i Thu® B Gyst noguieton

2;nt Wasﬁﬁérﬁd}lalyEédeGr L6l (FYBC 2 H4/801RE) le)qﬁ@ssm&inﬂerl%@xla 647

conllﬂulgat ed ant
0 cytes/macrophage numbers were determined by multiplying total peritoneal cell

counts obtained by the cell counter and the percentage of monocytes/macrophages
identified by F4/ 80" cells from flow cytometry. Statistical significance of differences
between means was analyzed using the paired two-tailed t test with significance set at

30  p values below 0.05.

Results
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20 hCCR2. After 45 mn on ice, cells were fixed by BD

Cytofix for 15 mn on ice, washed twice with FACS
whegoBer438and resuspended in 200 pl FACS buf f erPCT/US2007/074438

Cellular events (40,000) were acquired for each

sanpl e and data were anal yzed using FloJo software

(TreeStar). A FSC/SSC gate was set to include all

NON@EY36FS ]éia%’ﬁleslsgfas evlalugiég in t'l_iésg@CR@ il SaRXCT gbﬂgmtls model to

ar anul ocytes fromthe analysis. This gated popul ation

25 detesmingety FaA Iy nbditingmanye s/ meerpid)age mailtgaiop Peice were

ex p

oy S B B e S R R T S 2 e
c ouliﬁIDS Fobjz alghtdnbutsypostﬁlé} U@ltmem,qwntoaeal dmrdget Was cﬂi@lm&rfblacgﬁular

¢ RS PR el f S el BiafEEin o Shuniber of

di foar prtakal IbedosaenchimaRdyWas camadr yRigere Uus). rB}aséch(ﬁh d1fferent1al
paired two-tailed t test with sngg flcance S

at
p Vartpesc satbPomeBholpgict cyduation ik lavage syppigy ffﬁf%%lil

Pcrdeg%ggazéaoﬂ(f%@aepe[l&(ﬁafﬁﬁiblt@ﬁ@ﬂloﬁoc%éhﬁﬁcr@@lﬁlgéiﬁﬂﬁﬂ Dékes of
the hCCR2 KI nouse TGperltonltls del to determ ne

i t s, BCHOMPKLiShYs 35i i iibigomphiies ) anid 08 phisgrectively. Statistically
ld nf élél{lflé}l{ i‘ﬂﬂlbltMl G&s Y@El%d%ggnaﬁﬁ ! ﬁ%/ﬁg (Itlgllrg %)y GR 'tvll(%e arate
and dosed orally wth Exanple 1 , or 25 ngl/ kg
Bl Ditudieyy thy aedregetEGSOUpsinfybrion 8nprasatermesstophpesrinfiloaieel was
| av for cellular 5 infiltrate
ana?%g%flt\éa%é%g}t'@ftg%%%homd a dose-dependent reduction
in [l!)h§7|]1 u rfble:rremﬁﬁetdahaioeﬁe/ﬂnabmp%le 1ﬂfﬂmdu¢e omt dso qhanaficdey flow

bycII S0 ter. erenti al

B uye’ 48 inb iy F s o i mORF PSRBT ke
1§anﬂab1_e@_,t nﬁmﬁmges dnd cRENRASHEY, HabbhotofBOGER40DRANdSHE

i nhi bition of nonocyte/ macrophage influx. Doses of 1,

5, PENqRgckeCHRIRECARTRGIHIBITT B Bl Pobiinehoseardcdo,

I esR&itdcl¥é@hatro 5g%§ S Lih@iad doxe &%eﬁ&eﬁhmnﬁib@tﬁﬁtm' nhi bi tion
was reached a and 25 nyg/ igure 15). In two
e ety

s epaprgcEte/ mpctphass infilyatioaves thig rnethﬁﬁ withta]l reqdoses

[ d

0 oG TREAARY 06 bl bl RSRS8Ok O 3k
20 nf gavt patnbibias dB8W, Gliamtd $G%ededpyctivelywin tyot sopazate ytudffm the

O GRS ERR PEMESR L Do R S0 IR0 O S IBS HRPRARES was

st adstimagd af bdinz h 0F4MNS0 and Ly6C nonocyt e/ macr ophage

surf mar ker s use to deflne the re

w@iﬁ%é/ ng%?séﬁﬁﬂ%é% Vivg 6‘s"ieln‘? Ir%ﬁpﬁbg‘é’uﬁ"é]ﬁ%ﬁ}ﬂ ﬁmmp e 1 in the 48-
in hmom tuugggydome peRRRG K e/ IERGEHRARABECR NEddck-idhb@R, M@na levels

observed this method with all three doses show n

25t atfiboth %mpiﬁ sigrmquse GRR2 ligtdpYEPd v qrEmguesds Bye caveat for
Dosgg thﬁmei]trongs tthrHiillyzéC@ éﬁ%gits%{?aj QﬁYg%n@MdPnh 'v&l%'ré R iRk

38% 71% and 86% respectively. In two separate
st uebngideratidne The receptor occupancy of a ligand 1 1n the presence of a competitive

inhibitor is defined by the Gaddum equation:

[RL] - 1
[R] I+ (Ka/[LD (1 +[1] /Ky

30
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average EC50 for inhibition of nonocyte/ nmacrophage
infiltration by this analysis was estinmated to be 2.2
w@2@®80M38] 00358] To assess the in vivo | evel OPCT/US2007/074438
receptor occupancy by Exanple 1 in the 48- hour

t hi ogl ycol ate peritonitis nodel using the hCCR2

knock-in nouse, plasma levels 25 of both Exanple 1

andigipisse SRR lahPRnis Ié(@%’mgetme EaniTR@E U AEP- ITHRIRANRALR,

for this estimation i s and its maj or
| i g ampaoes df bothepeuse Mdh 1/CHiRG rec@m@smml@zt yngrExampls 1/CCR2

r ecl%gétp(l)dt‘r cgrg‘ﬁl‘éil? gzﬁf‘%l C%{)e}‘lﬂlnl:a %Q%gdt E}er%rlﬂ ?%V@fs %&% glr%%e Kcp-1

eql.laﬁfdlp@cbftmnlﬁhbounﬂl EixBhpld 14n plamd. TheK) f((rlno’usé MICPL1 Binding &0
- 142 WD 2008/ 014381 PCT/ US2007/ 074438 [00359] Since
Ex a2 1 0|9é ta %Qﬁm\ét(ﬁ&)vénqhﬁvﬁs [eteEpinest mrvejd compptiipn digand

Cont‘[%%gg(zl 3 arngxrgo Hﬁr%rtégsf / Bot IP\/IL(gIE gsflberavgr% ot E)rmen%: %’ 1 glndmg

det gmrioreds Usinvg TH&Q‘ra&%ﬂUﬂnﬁcﬁl\!@mPof/CCRQ Iaeceptms@ dis
and_protei n-unbound Exanpl e plasma. The Kd

moudErEed ysipg Hgiferg: Qfdh%eqw@@azieﬁ%lbed pva/ o stegming e fraction
(n=8euhbeh/veR: dahae ned ﬁd’t‘mﬁ%‘fé defmgLi tion Iigand
bi ndi ng experinents using %25 1- human MCP- 1. The
average Ki for Exaddle 1 hinding! to hCCR?2 is 1.2 nM
1OThe fraction of nouse I\/CHJEL(I{?,@B@(nqup/tIQJ) conpl exes is
determ ned using the formof the equation described
above. To determ ne the fraction of Exan'pl e 1/ CCR2

Conﬁltlﬁf( t[aﬁl]%sm ?)T%E;IR?I}GG/IS %‘)H%%EB ped. as: - 110 [R]

Vlry, the amount of

CCRIcEReE,, hchm]gseg A e e /CORER2|Exainple 3 /¢EPEIR2] f r ee
+ [nouse MCP-1/CCR2] + (Exanple 1/CCR2] 15 [00360] As
shown i n Tabl e 15, the percent inhibition of

1370NP0Y40¢/ NAE§HRRRAAGEable N4, ithd feddehOilhibHoR of men&?re'yrﬁ&ma@e
at 48 h reflects the percenta e of Exa
r eciépltgtionpipthereritenesmptt 43 h rdleets thedrgreemrgs of Exapple 11GCR2

Det ek R bRk @xahﬁ%leVl' M&ugg&ggk%ugcggpggﬂ’t |02| ?: g‘)d

of Hccr2 Ki

nodel

mece in
Dose Concentrat| on Cdidddi tati on % nouse % of %

E;:ﬁ{.?%;@%iﬁgi’%ﬁ% g}‘i{’{oel}ege[mt/nk&)cu&‘ncw}]ﬁlgog I)f ﬁ&c?? M’cé‘in the

20 48-hour TG peritonitis model
Dose Concentration | Concentration | % mouse | % of % free % inhibition of
(mg/kg) | of Mouse of free MCP-1 Example CCR2 monocyte/
MCP-1 in Example 1 in bound 1-bound macrophage
plasma (nM) plasma (nM) CCR2 CCR2 infiltration”
(fold IC90
CCR2 binding)
25 0.041 24 02 95.0 4.8 86
(1.4
5 0.043 4 1.1 76.1 22.8 71
(0.2)
1 0.027 1 1.6 44.7 53.7 38
(0.05)
0 0.03 0 32 0 96.8 0
(vehicle)

* FACS-based analysis of total monocyte/macrophages
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MCP-1 in Exanple 1 in bound 1-bound macrophage plasna

(nM plasma (nM CCR2 CCR2 infiltrationa (fold IC90
wW@aRR/0bi3sdi ng) 25 0.041 24 0.2 95.0 4.8 86 (1r@)/US2007/074438

0.043 4 1.1 76.1 22.8 71 (0.2) 1 0.027 1 1.6 44.7

53.7 38 (0.05) 00.0303.2009.80 (vehicle) a

FACS-based anal ysis of total nonocyte/macrophages

- 143 W6h 2008 ShtdaBila)Gidi82007/ 074438  Section 4.
Chronic efficacy studies Methods [00361] To study the

ef fMethod$ Exanpl e 1 on EAE (experinmental autoi nmune
f 0
or ) OYELOR L Shto Pl AL By 1R ek
mr@cephniwmyzbdtls)wbnmehmmwly Stvlbmhs dO0tnoteper gfoup @@rd used. On
ol i godendr oc ot.ein
g i e Gy R e S i 53 o0 Hlof 300

M/ cg@ﬁ;élﬁlrdhtgm&u}%@ﬁsg ﬁ@p@mﬁ#@ﬁcﬁ@%s@%@@@&é& SHHREODhixed

in 1nconplete Freund s adj uvant
( Si hhaEthi389 ng Mycol@atetiznm t@@(QWISHH&?&a) (¥Beaton-Dickinson) in

l nj .
| nt PR B iy GraRsF S R BE NSRS (v oargos
t OXiinthunClatiov)@ad d@CZ;) micgwdre g@fﬂ:tddﬁnt@yrltbﬁeallg @rithi 100 @0 of 400 ng
three tines per. week throu hout the stud and was

14y a SREGuEH taXlgc Gliicgssceying:began wa§| rf@n%tfuea?ﬁ%’dg)ées pgr week
par thibhdudite swa%a@%s bélsed bi mateadflo D, ﬂm sloP@is@Réd:10 5,
with tail tonicity waddl i ng gai t h parti al

t ai Parijg flieegknesg 1, hmaéﬁﬂmj vgiédlﬂngvaattﬁvlmtwbtomw, 1.5, waddling gait
(at i Iy

fulﬁ%ﬁg? légfg&%é%ﬁ%“»hiﬁggﬂgﬁﬁﬂ?&Phﬁbara ggés%g%’one

i n}blriwl ﬂlmbbﬁrabamtii dhll p@ralafl;lysﬂ a@ediinba3 el pdralyisiviof omk, limb with

lg u' l oqso?r:g%éii CE) V%fhmtl rﬁbfullé}gra%}sw?%?/%rlags 4% mogj gund 5,
| ni de!aﬂlt ©chl dmsm:ﬁyf Ekamp]RdSaltl b$ mg[k@@BB2)]wdsrinitized Olf ddyhle

thr Btudies conducted, Exanple 1 significantly
re ?@' the clinical score (p < 0.05) (Figure 17).

The[ob$629 | % t¥o 3f Vtifred stii@rgsh@ucledi Pxakap® 1 significantly reduced the
clinical score (p < 0.05) (Figure 17). The IC50 is 2.2 nM for Example 1 in 151
20  mouse MCP-1 binding to hCCR2-expressing cells, hPBMCs (mimicking hCCR2 KI
setting). Based on this IC50 value, the 55 mg/kg doses resulted in a free plasma
trough concentration of ~2-fold the binding IC90. Histological evaluation of the
spinal cord on Day 22 did not demonstrate a significant difference in total
inflammatory cellular infiltrate between mice treated with Example 1 versus vehicle.

25 A marked neutrophil infiltrate was observed in mice treated with compound.
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20 nmouse MCP-1 binding to hCCR2- expressing cells,
hPBMCs (m m cking hCCR2 KI setting). Based on this
wo am8/ovaBue, the 55 ng/ kg doses resulted in a PCEHES2007/074438
pl asma trough concentration of -2-fold the binding
| C90. Hi stol ogical evaluation of the spinal cord on
Day 22 did not denonstrate a significant difference in

t ot @iy ATfd Emmieb ys:-cel lular infiltrate between mce
treated with Exanple 1 versus vehicle. 25 A marked

neutrophil infiltrate was observed in mce treated

40 ROy O EEOSL ENRLHRRA 153

VWHAT | S CL
N- (¢xXbR-@S tiR)jorGndthyd mpmepytin{4reunino)rymohdh-12- (( S) - 2-

X0- . :
X ( 6351%}' PR BHSBESy P LRSI R % S PRI R Y WP i di n- 1
5 yl)cycl ohexyl ) acetam de, or a pharnaceutically
acceptahl e salt thereof, . 2. conpou of claim 1 that
is a crystal %i‘%?&lp%‘}drﬁfﬁa“ﬂﬂ(t@aiﬁ,%%%g@%{om 0&'((1R’2§j&)'5'

(i S@%§3%yﬂ(ﬁlaﬁfdmiﬁ@m—(ﬂ@)—zgx&—é@—(tﬁﬂ@éﬁ@m@ﬁlgzﬁq&ﬁa&blﬁﬂ_mr om
et hyl ) qui nazol i n-4-

y| artREY By Frelidin-d pilexcighexghrerigridey paabaimaspicalipgecgptable salt
1Phaggmgeutical ly acceptable salt 10 thereof. 3. The
crystalline formof clains 1-2, conprising the N2

form 4. The crystalline formof clains claim1-3

characteri ze i I .
subst ant3i' al | ghgéﬁg{@hl %Foﬁ%é)ff%ﬁ?sgl\;—a\nﬁ’%g%&% thallq&zeﬁog?lbns:
a= 11.8427(3) b= 18,1503(7) c = 12.7923(4) 20 a =

Vol ccul doy uni T Cbr 3¢ Dem it St LR o Cppeiogred y it )

18 enpednadtets ubfantadlig Wtjuat 22@e fdlowile crystalline form of
clains 1-4 characterized by a powder x-ray

di f f r actGdrBeRsto8#'n conprising three or nore of 20
val ues (CuKagk 3k4543) selected from7.2, 8.7, 9.7,
12.5, 12.8, 13.3, 16.0, 16.6, 18.2, and 18.8, at a
tenperat ure 8F 1805@%dut 22C. - 145

c=12.7923(4)
20 a=90
B=105.362(2)
v=90
Space group P2,
Molecules/unit cell 2

25  wherein said crystal is at a temperature of about +22°C.

5. The crystalline form of claims 1-4 characterized by a powder x-ray
diffraction pattern comprising three or more of 20 values (CuKa A=1.541A) selected
from 7.2, 8.7,9.7, 12.5, 12.8, 13.3, 16.0, 16.6, 18.2, and 18.8, at a temperature of

30  about 22°C.
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WD 2008/ 014381 PCT/ US2007/ 074438 6. The crystalline
formof clains 1-5 further characterized by a powder
wo008ay438i ffracti on pattern conprising four orPEDUS2007/074438
20 val ues (CuKa k =1.541A) selected fromthe group
consisting of 7.2, 8.7, 9.7, 12.5, 12.8, 13.3, 16.0,
16.6, 18.2, and 18.8, at a tenperature of about 22C.
5 7. The, cryshalhidend RiMoPtamlsal §MBurhefeneRalALlidy a2 der x-
by fractional atom c coordinates substantially as
| i stepdiffractipabhteerycongprisifigdous oy sroed dfi2Rerafuor (Guli fetlahidmd)
1-7 Vi wd e 1§ Lragti tienn
supS e P GRS T SR o 1, PR ABOMG 152
phadnda g By it adehpeaiRes abdudp2°conpri sing a conpound of
clainms 1-8, and a pharmaceutically acceptable carrier
r diluent. 15 10. A nethod of treating a disease in a
manmal - conpr iThé BgstRAd B loEhig 1-6 ShakRe BB BPfaclonal atomic
t herapeutical l y-effective amount of a conpound of
cl agoeRdinatey sphptantiplizess lsted ifaddse is sel ected from
di abetes, obesity, netabolic syndrone, stroke,
neur opat hi ¢ pain, ischem c cardi onyopathy, psoriasis,
hypert erfsi on ,The ciygiplbde fom of clasuseloahavinrg ¢ paydenn exyrdit$magtion
ever. cardi oyascul ar di sea Crohn' s di sease,
HLoﬂgggPﬁgéuﬁga%%%?g%Fgﬁ?E%%%g%utoinnune di seases,
HI V-infection, H V-associated denentia, psoriasis,

i di opathi c pyl nonary fiprosis, transplant :
arterioscler Z&SR']}EM %‘%P Sopipysitigf Compriaing @ SPpoynd gf glatps 1-8.
br aind atphasiBeuticalfyl REIPRILY @ VEHiII@hsease, al veolitis,
colitis, systemc |upus erythematosus, nephrotoxic
serum nephritis, glonerulonephritis, asthma, multiple

15cl erosi, ahhGERSEHEIIBIS diVAREH lainhdninal W& AL dhinistering
pl aques, rheumatoid 25 arthritis, restenosis, venous

neoforitd menmphagberpicasvadly-cdfcetivpomourjroap compaindof elaims 1-9 in
hYPELiRh A8 liReasdid SlekRa ‘f‘r‘SHzﬁdi‘éoe&E%’BE n:y,”ltnét lic 'Eglpqﬁ&ﬁé %ﬁ%l?e’,
or gan transp?antatlon, chroni cC aﬁ ogra t n p r0|dat ,
an dnemmpGQEC. pailn] isc]knﬁetdndidmgﬁpadiyapmiiﬂs, \lmler{l“ehs'nort, h@hero'derma,
o SBR0B Ty AR Fob S BRE P L e b e

20| olsart WiRe pitbinirnghe divdhses, HI®-inB0HSC HEV-@sdoSiated dementia,
at herqscl erosi.s, restenQsis, and_.o

t r aSPIEnt et pulmqnagy IWi%é@ggp@ilagl%giosclerosis, physically- or
PCTH2Q0yAdd 1443 Bain Fdumd iﬁﬁhﬂl@b@or?%o&él%liis@ﬁse,lﬁvejojitis, colitis,

wherein the disease is selected fromnultiple -
sc | epieRicupysehaheaaqsEy. gephsotos stypmdlcpliriis aelemerylogephritis,

di a&%ﬁﬁﬁ?muﬂt le s%ﬁ?osﬁ%tﬂ%gscféfros%[ %s&ﬁiti%,%u%rdbﬁ ﬁ/l‘ﬂiu%Q rﬁéﬁﬁlatoid

di sease I s %la etes.
25  arthritis, restenosis, venous neointimal hyperplasia, dialysis-graft neointimal

hyperplasia, arterio-venous shunt intimal hyperplasia, organ transplantation, chronic
allograft nephropathy, and cancer.

11. A method of claim 10 wherein the disease is selected from diabetes,
obesity, Crohn’s disease, systemic lupus erythematosus, glomerulonephritis, multiple

30  sclerosis, atherosclerosis, restenosis, and organ transplantation.
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14. The nethod of clainms 10-12 in which the disease is

at herosclerosis. 15. The nethod of clains 10-12 in
wohioshi4eke di sease is Crohn's di sease. 10 16.PdhES2007/074438

nmet hod of clains 10-12 in which the disease is

mul tiple sclerosis. 17. A process for preparing a

conpound having fornmula (VI): NRLIR2Z N O cCO2R4

R3. N, RO VI arménsdilcidhei®ef whibs R QGRS CQEERL Y-
15 reductively am nating a conmpound of formula V with

an anitinle seieropisratherescleront R RI)scase.angidipbetes. conpound

of formula VI, reductively am nating conprising the
steps of: (a) adding the am ne and a dehydrati ng agent
to a congoundhomethbdpialbias V018 iawhepthetdicasad diebetesat a
enperature from about -20 to about +50 20 Cto form
he i m ne/ enam ne conpound of fornmula Va; -147 WD
2008/ 014381 Ped MkB3DOT7¢0i1d4882 ilNwRth BZ ddelRE iR&herosclerosis.
\W\CO2R4 = \\~CO2R4 q NHRBRO > 0 RBNR9 V Va and (b)
treating a solution of the imne/enam ne conpound of

formul a 1¥a  aRglmathpli 8t ¢isiHN10abah Which th%WidRhde N CrohMis liiteate.
pressure of hydrogen gas to give an ester conmpound of
formula VI; 5 wherein: R and R2 are independently

ld"y drogen0 r e %@h@@ opélQlIn% Ghiip gn %feh' Hle%@e%%H@QultlHe%merosw

OC, Cbz, or benzyl; R4 Cl b6alkyl; and
are i ndependent |y hydrogen or Cl_6alkyl. 10 18. The

process 13ccondi NGt Br GlefliMoh CoMpiRIMving formula (VI):

NR'R2

VI
or a salt thereof, the process comprising:

15 reductively aminating a compound of formula V with an amine of formula,
NH(R*)(R?), to give a compound of formula VI, reductively aminating comprising the
steps of:

(a) adding the amine and a dehydrating agent to a compound of
formula V in an aprotic solvent at a temperature from about —20° to about +50

20 °C to form the imine/enamine compound of formula Va;
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NHCbz NO \\\COZEt the conpound of formula Vis O,
or a salt thereof; NHCbz NO \\\COZEt the conpound
wo@RooBo14381 a Va is , or a salt thereof, and - 148CTNIS2007/074438

2008/ 014381 PCT/ US2007/ 074438 NHCbz O _0 cCO2Et N

the conpound of formula VI is or a salt thereof. 109.

A conmpound sel ected from NHCbz NHCbz NHCbz ~.~ N N

NO "\\COzZEt \\\COZH \\\C02Et G-O N~ N (i9; O NHCbz

co HO NH2 \\\ Nygktrzbutyl) ~\|O O OMp'R25 |and NHCbz

NO H .CH3 N N

e
e

(o} (o}

A WCOR* A WCOzR*
Q N HRS R9 Q/

o) RENR®

v Va

— — ;and
(b) treating a solution of the imine/enamine compound of formula Va
and a platinum catalyst, 5% Pt/S/C, with a pressure of hydrogen gas to give an
ester compound of formula VI;
5  wherein:
R; and R, are independently hydrogen or an amine-protecting group selected
from BOC, Cbz, or benzy];
R4 is Cy_galkyl; and

Rg and Ry are independently hydrogen or C_galkyl.

10
18. The process according to claim 17 wherein:
NHCbz
{ s
A WCO2E
the compound of formula Vis © , or a salt thereof;
NHCbz

the compound of formula Vais — —', or a salt thereof, and
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cNO; or (ii) asalt of (i) thereof. -149

WO 2008/014381

NHCbz
NI

{ <

\( N ~
the compound of formula VI is

HniZ

, or a salt thercof.

PCT/US2007/074438

19. A compound selected from
NHCbz NHCbz
AN S
me (A, Ok
N
e Y. X
o A WCO2EL A WCOH

\NHCbz
N
(s
= H
(o) NH, \\\N \n/O(t-butyl)
/\O fo)
N
[o} [0} \( ~
5 / , ,and
\NHCbz
N
N (o)
= H CH
R
G
\(N\

; or

a salt of (i) thereof.

(i)
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