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[ 0003] Chenoki nes are chenotactic cytokines, of
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1 binds to CCR-2, it induces a rapid increase in
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arthritis (Jiang -Hong Gong, et al., J. Exp. Med.
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nunbers of circulating CCR2 inflammtory nonocytes in
both wild-type (C. L. Tsou, et al. J. din. Invest.
2007, 117, 902) and ApoE / _ mce (F. Tacke, et al. J.
Adin. Invest. 2007, 117, 185). Cenetic deletion of
CCR2 reduced nunbers of activated 10 nacrophages in
WohkikoAgopose tissue (C. N Lumeng, et al.pd@Bebsssr
2007, 56, 16), but did not affect a popul atlon of

adi pose macrophages thought to nmaintain the "lean"
state (C. N Luneng, et al. J. din. Invest. 2007,
117, dsfik)pronfoed @kilih rélBlafdei(0Kaaiki, ctQURDB:41 athe 2006, 281, 26602).
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CCR-2 -/- mice are resistant to EAE (B. T. Fife, et al., J. Exp. Med. 2000, 192, 899;
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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
bronchiolitis 10 obliterans syndronme, adm nistration
of an antibody to MCP-1 led to attenuation of airway
owbizbbabdoon; |ikewi se, CCR2 -/- mice were pesUsbEt4377
to airway obliteration in this same nodel (John

Bel perio, et al., J. din. Invest. 2001, 108, 547 -
556). These data suggest that antagoni sm of
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or gang. 4 o kel
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anti - Pt Ehterta?fgynda/me atft frélhnﬁa%nsal alﬂauo vrgnsecRueVrgpgt hy
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[ 0015] Several studies have denonstrated the potentia
t herapeutic value of 10 antagonism of the MCP-1i' CCR2
interaction in treating systemc | upus erythematosus.
CCR2-' m ce exhibited prol onged survival and reduced
renal disease relative to their W counterparts in a
Woheeoiibydel of system c | upus erythemat 0SUsc1(3200564:45%
de Lema, et al. J. Am Soc. Neph. 2005, 16, 3592).
These data are consistent with the disease-nodifying
activity found in recent studies on genetic deletion
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(K Kitagawa et al., Am JPathol. 2004, 165, 237; T Wada
et al., JAm Soc Nephrol 2004, 15, 940), heart (S
Hayashi dani et al., G rculation 2003, 108, 2134), and
liver (S Tsuruta et al., Int Jllfol Aled. 2004, 14,
837). [0019] One study has denonstrated the potenti al
tWwehaeeidbdoc val ue of antagonism 15 of the p&aFoshideridr
interaction in treating alveolitis. Wen rats with I gA
i mune conplex lung injury were treated intravenously
wi th anti bodi es raised against rat MCP-1 (JE), the
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e e e st SR R i
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'nter%kd Of} ﬂmgrgg%h)ng cancer (reviewed in: M J.
Craig nd R_D.  Lober Cancer Metastasis Rev. 2006,
255 6&'2181| %ﬁvqy dasetibep the REsPYi4tige Of PSRALeR APKmQrPhisma e er
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[0022] Two reports describe the overexpression of
MCP-1 rats with induced brain trauma (J. S. King, et
al ., J. Neuroi munol. 1994, 56, 127, and Joan W
Berman, et 15 al., J. Imunol. 1996, 156, 3017). In
addi ti on, studies have shown that both CCR2_1_ (O B.
Ry8hdokhisseyl ¢, et al. Stroke 2007, 38, 1345)

mce (P. M Hughes et al. J. Cereb. Bl oo F 02&{%)74;77
<Vl etab. 2002, 22, 308) are partially protected from
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(s G el Mgt 99 36 Taf mnfiBis0b e

58%) .al. Ahotrheo!l. 1994, 1 58\8D 12D 0B/adivkd 60udRETdVEISR GO HabsthITCR2 "
st udy(Odﬁ%itJa&dc the S%/Je@wa}gl &an%d 1%991“ ﬁ'M% oL et

failure follow ng 1 nh aS| ani
et aldl/ @’@c@’r’%{‘t W”IQ%30021@8308M€EP}11311{’ %12‘53 forher

st udi@ﬁenha}.égerﬁglgﬁllhﬁgd evi dence that MCP-1 is
overjé ressed . in tgarl ous di sease states not nentioned

abov s SHENE Y mepQsViFRacEoBages Py Ay wapsrtany rolsdi b

t bt dfSRpiberanf @gopdtisd [ing Dl TovdadRovisea NUT rat el ®17 aael 2000; 86,
for S4e BofllsRRARASN APk PRLRLHEHor BER AHIRARRLAD AL, he
over expressi on of - n rodent cardi ac Fogra

s uggé%’fmtoa’ angyhaaropeshic pAlyPhag bien desribegestenty SHRS snicsf

tr an&B&v&ﬁﬁlter@ﬁ@%ﬁ&n&@%hﬁifnﬂﬁl&y aMﬂ'El)(tn%to tﬁ@i’ls\ﬁ@ kdunteRhresal -
Proc.. d Sld S I . Uﬁ 18‘3 % The

over d% 5’§ £9dug5d B ‘°I o8 trpRlangar 6‘?‘3‘6 “P?‘f “f“r?@d pightly
epdotriadetdd alectmeicdl sllddf/mipﬁ’tet ietndpBintdOCRA ihjactiol (O p@bddieCet al.

pul 0 des.pot _al Pr oc.
Rot 1 g S SR g BB R e ign P
over éﬂép\%%gﬂf@ﬁm@fﬁcm@l allodgnda dfieesaiatipotenyd injury. tIhl@WlSs lei Snlall

fr omrﬂ%cﬁl@@tﬁ2 Wt &1@%@5&@&&&&&% all%nﬁ%‘ 3@0% O@Ere-@rljury
Der n’qt o] itzer

Syels ity 8@& ade@Fi‘Fﬁ’P g‘F Ab'i"é‘@SJ Ailf)‘id‘a i'?iﬁ W"(’E%rwg P%? ive
T (1G85 8004

[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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predom nance of CCR2+ cells have al so been reported
(C. Vestergaard, et al. Acta 15 Derm Venerol. 2004,
84, 353). Finally, a recent report has shown that
MCP-1 is overexpressed in the brains and
cerebrospinal fluid of patients with H V-1-associ at ed
dwoBikbasdAl fredo Garzi no- Denp, WO 99/ 4699 1pct/ Q020 4377
In addition, CCR2 pol ynorphi sm has been shown to be
associated with sarcoidosis at |east in one subset of
patients (P. Spagnolo, et al. AmJRespir Crit 20 Care
Med. <26 descrltzd the ddefidation §fRAZAMeththeghBillrelfoldvay ibiebitiant g d

t hat as been_ i,nplicate S receptor for
Sone @éﬁ%gay*‘f*“ﬂeﬁf“\??‘ne”?i‘(’;“%fb’b?“"? JO82, "%l 1096,
85, 1M04%F). [Othehsiglicahavwe poeided evidertce that M@kt ishagresprssedine

of Ccﬁngus%%ea'%‘@stﬂs%ﬁf?enﬁ&%%% Thee réB@rts%PJvfd@'céHeﬁq\ W' th
di sease progression (Rut . Connor,

Med. olgnee theghdCPg zntygonmhpogﬂ% upefifh eheﬁgeutle f?fév@.det:aeﬁt

W th Aﬁtﬁhef &E@ﬂhﬁs cfetn&ﬁltrngi thmtereiﬂﬁé%m&f(ﬂ'mﬁn @fded cdelilt- 2
mut a g:CRZ ti corr el ted W t h

del ay?éH Ghe SEESY Iz-’llrQy:f PB;{%% L iR rréat Ogenem trflmsglﬁnt( M chael
W Smirtetoscletosia{Mary S@ueselt et 4l FO, N@nzqad%e)w 1993 TRILGHRG).

MCP- 1T1téao$ere)!i5%ts&%mdpﬂﬁl'al %] Rkl nﬂmé Rk %C'gldaﬁeﬁgl%\?lﬁ%?pan%rtts
Céébe MCP-1 ant agoni sts that act via binding to

2wwh5¢10haa%p%efwemf‘@toap (Hape Napeeriades. el dtes Nt Acad. Sci.
del ay b@»ﬂl@lﬂ @9 053$g.a§ieﬁ1€a@, {BE 0@ FeRSSds 3R oft MCAL B3 bkdA noted in the

core TG R T gt Pabobh e R Biah St 2
I\/CP 2and|$CB+lﬁizer and., MOPesA Dekmradl 1993, Weiwl Epgorrelativdvadings with

1998, pr é%)%ﬂnanc%%f CClgt- cm h%\oe a%/ ggé%?tg)grtep %I\}g§%¥§)ﬁ?€{ Qf af]' %Zt

445) . nce the new conp ound descri
hdéei ﬁe'alnt’fag@h 260d, W—”)l Finpllyy i Frgenh tpperbhas Hiewchr MCP-1 ls

rec epB»QFexprbqtsedrmbﬁe Bgin{ Hdtert iR 5iRal GRRAROMHAESS with HIOT 10 Biated
(1) are also g fective anta nists of the actions of
MCP- 2demgpis. (Alfredg Garfipepo gy Wé)t &V nedi ated by CCR-2.
Ac cor mmﬁgl Yy ,In sddiion, I‘@Il@rpel’ymerph@n fradeenzBove tmbd @sociated with

" ant a%?c%{d?SIS a? Ie?ém, Ole %u%slet of. patlents ](II glﬁ gr?ol A3y Am J Igepfgart Ci rtthI S

is equiva
0f20 CCRarg Med.[ 20082 918, lﬂlé@or di ngl Y, conpounds that modul ate

c hermtmm aGt shodid Mso®O Ht&h th e@mstamt@m@hame@e 4 RNELHof
utili eS|ntreat|ng|

nfl a
RPRE VA AURIRLAA 2t M ST T TP
di seas@sminBbtha e upltbCCR2tab WWQ&E@&&&QQ cdielAdd with

(i ncor.porated her refere
pr es e AT RHErE ARy ?‘“Qt ? éetsli ﬁ%x %% n&?ﬁ)guﬁs at e
M2P- 1 findAgRs @nsifdBPwith thewdceTiRdidg a@tthamrtsyncvofal @CBR2mutaifhe

ref er ppgreeAl 1§805ﬁ“§)¢%091§1§§d Mﬁ‘ﬂ &e‘Pa & o‘ﬂEe‘PGﬁﬁ%%?thE RunRf epare

t hese conpounds i ncludin I st e% nt heses t hat
i ncl ugrPuigtrs (W?%Wuﬁmﬂfbﬁahtﬁleéc@%%q Ert>9% éviiough MgH-1 has
pr ot eqdtibérg irgib110&1§ASin 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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15 [0030] It is desirable to find new conpounds wth
i nproved phar macol ogi cal characteristics conpared

wi th known chenoki ne nodul ators. For exanple, it is
desirable to find new conmpounds wi th inproved CCR-2
inhibitory activity and selectivity for CCR-2 versus
OlvBQéosfmapdoOt ei n- coupl ed receptors (i.e. SHIEAws2007/074377
receptor). It is also desirable to find conpounds
wi t h advant ageous and i nproved characteristics 20 in
one or nore of the follow ng categories: (a)

phar neGg irce ak ngw @ﬁ@sdnhﬁs fdri'nule (1) &Sdrivkd Heietnyamagomze MCP-1
Por mapaidsisly neCER Hesdrk b8 oo HERS: Aoty F g gy o
dosagd® e&"miﬁ@antaemaﬂ te Iacjlom M@§)2, MCP ) anfl MiIPe4 hatwkei ch
decreﬁéﬁmﬂlb @@Rcﬁoﬁg&%ﬁﬁw lvgé?l Hg'@& ¥?na¥ié‘l9: 2:§1ta onism of
character| s ics . g¢arance and/ or Vo

di &t r MEBH!"dfriy to be wmfeéétaabls iseepiatalentie r@&g@lsmé chemokine
concedtduRtidnf cOR-2acti ve drug at the receptor (i.e.

rot ej yol unme f dlstrlb |on ctors:
Phat ool &Pt raliBuh petimp iy tem S g sa*?
i Nt er &obhsoms a wide yangcdinlites R4bAing mAiymmatiri Alldgit, | Ia@tlmﬂfune

i ndu Crwstﬁ)%l c, %ngééarﬂisor Q¥E E)Z‘i%lab(p !&]: %Qé tP'a%[‘]t pué%%on %2&)51621500

Dr esser, Efwob

PAAr AL depmested y rgfgrencg 1n®ﬁlg%ﬁ0@wsenr applraptbdiseloses

i ncor alneéihbmo&ﬂ‘ét@M@m evcp-2, W Q069 3438 Qia CCR2.
PCT/ U 07/ 074377 (f) factors that decrease the

pot en ‘leéﬁ erEngF alshlisloss VATOHEr e (e e, tise compounds including
phar nadadtgitiekes g2l iedide Wetinrobeyanid Sbpgaheknovanipl ed
recep entl al chem cal - or netabolic
reactﬁgrgtfct%?/%"r? I'mted CNS penetration, and/or

i Oh- cl@I¥hel Itdedegitable (i find pew pampipunds we@plexproa«tdlp}narme@iogiaﬁl e

to fidgC0RRQUARRIh Eﬂ)wﬂ CMkIB@QL@aﬁm%mimp it Qf
the 5 af ]r nFtloned har nacol ogj cal _characteri stics.
rpleeging fd

[ 0031§ &% CHPSI IS BI PPV Rt tRhiPBerpdcgvidRd new
and/ oselettivisy fay EARPIvaeI8 D&hersG pxﬁtemmb@m rrcG:eIﬁ(UCd'le cse[rmm tbadhTor).

Th es eIt Pral%c? ge%‘?’a%lsé tgrf l}ﬁ cko)r%m%ncﬁ wat%t Ifta%ods ar\m 1fngroved charactelrlstlcs

rger
p%duletonedﬁmowéﬁeﬁ%lowwtegmeant or manuf acturing

scal es; bg)pr 9%§§:e1§fcﬁ|9 Fé}ﬂéégi%f soiu%ﬁlw]béﬂﬂ&ﬁlll@nmlnhﬂgy to
i mprovenents in the puri (including chifal

pur i tF AR ti"‘f“i}‘ 4MFor  ease of handling of
i nt er nedi &b es desagh/rajuirethdniidd.g. dqundmgésandand{caﬂaﬂg)mbﬁr@mer

Process SL pS fact%ngAﬁdec -E)Il_l%d I(:0’>1|>:/7Enl\rla-1|;1 Pgealc 2u]gh The

present invention provi
pa?d t | ArradtBistey Oirvi @Qaraamaa@mvp@me of disyidRtidn);r ece pt or

activity: N ((bBrsdhac ARbasOme Ecﬁlﬁénfrhféﬁ ¥t a%merag)g -afthe receptor

((S)-2-0x0-3-(6-(trifluagronmethyl)quinazolin-4-ylam no)
pyrr o(l'?éﬂoﬁ’m hinding, yojums of G§EIPYacet ami de, or a
phar maceute) calfdciprsaie epicab ke listalith for SlMicwiaing-dig ipERdibrg,

(cytochrome P450 enzyme inhibition or induction, such as CYP 2D6 inhibition, sec
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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t hereof, having an unexpected conbi nati on of desirable
phar macol ogi cal characteristics. Crystalline forns of
the present invention are also provided. 20

Phar maceuti cal conpositions containing the same and
nmet hods of using the sane as agents for the treatnent
oWoizovshfse¥at Ory di seases, allergic, autoi MmpLys2007/074377
nmet abol i c, cancer and/or cardiovascul ar diseases is
al so an objective of this invention. The present

di scl osure al so provides a process for preparing
conpounds (fof Faromtha déckepse thei pﬁﬁhtlﬁdfoﬂ@ivé\:he(@(d& effects (e.g.

(Ri rzlsf Eporl}agokg tuﬁf {e egwn%!)ezfor}dqggrﬁtem (:gul%led re)c%)torsr BTténglal cl?efmwall )
cycl oﬂ@)@&ﬂlbi)lm@tﬂ&m dignited €N &pemletHth ary/defion Chanhdis ol dRAiGty)- CD is
RN R des 0 30RR SA4R0 1RGH JSANLLATARES, orET

wher ei n 0, and are as describ her ei n.
Cbﬁpoﬂ%ﬁ@mWW§Fp%W%”“B@%?ﬂP“?ﬁF@%nedlates of the
pr oce@s3iqr e ld 4o dpdiade taid ahes @bvide ne® Qf2dr infgieve proGeesas to
ﬁli- ??lj_&g[%%esg lc_%n%g&c)l%ée)s;/ itTﬁle%es prgcre]:sesesurrslgr bgt:haracterized, without limitation,
but yI &) feoije 4aptdtiS) to2argex evalg-pfoBuctib, kich apilomidnhytimagufacnaing

l'i n- 450)(1%5 gmr&ga)s QMﬁs a &’br%cﬂm&ues ghablmg improvements in the purity
Clécyclohex yl )acetam de, or a pharnaceutically
a

e pf"ﬁ:&ﬂd@v ghira} pung@p\ygp% 3161‘/0["5(1;86 eﬁ,hagdlmg efintgrpgdiates and/or

manuf A&l sohPodis; and/oe @) fevdTBRtesf @ps.t he treatment of
i nfl ammat ory di seases, allergic, autoinmmune,
nmet abol i ¢, cancer and/or cardi ovascul ar di seases.
BRI EF DESCRI PTI ON GRMMARDRR/THEGENVENTIOOE34] Figure 1.
Exper 0Bt ahrnands gq et b

ST SRR AR PR SRR,
- (1 ( fgoplpt{aatégogmf P)]Cfgqeptﬁw@‘{lqynN ﬁf(_lR 2 R) 5- (tert butylammo) -2-
%l am ) Pakor3qbiEnurdmety))Giitk b eyydnings tandide,

em -

te
e e T e e e B e BB oty or prodrg,
N- ( ( 1Rer28, BRpg arbinApeatdd-chrotiydtiamdtidesjrallle fatH)ac@ogioed- 3

( 6- ( E]{aﬁa&lﬁéﬁ& Iméfstlal\a{lbg ﬂﬁs%% l)lje{él‘lt‘} \%élon are also ;érow ed.

| ami no) pyrr ol ohexy acetamd ree
bé@ e, Pwmww@cwp@@%} cowtaglmg@esame@aé axctheds of wing thggame as
S| mul @eﬁgfopﬂm&ﬁmdﬂa&fﬁrﬁfaﬂﬁat@rfy dNedsds LaBgR SuBRmune, metabolic,
( (6t ( ‘farnfef iixﬁbé){ 83%«%%%;?l)%r;qcﬁﬁg?sfés_zigiﬂf%)r%g;?g’jective of this invention. The
yl am presepydisclodurechisn pibvigésagyoctse foe prypayiag eiraoindeqf Firmah (1),
Mol €s; Hehe 00 RLE8R)/2(ier-butylamine)-2-((S)-2-0x0-3-(6-

25  (trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide:



[0037] Figure 4. Experinental and sinulated powder
patterns of N ((1R 2S,5R) 20

5-(tert-butylam no)-2-((S)-2-o0xo0-3-(6-(trifluoronethyl
) qui nazol i n- 4-

yl ani no) pyrrol i di n-1-yl ) cycl ohexyl ) acet ami de,
WBmoiiagol sol vate, FormE-1. [0038] Fi 9%1%55007/074377
Experinmental and sinul ated powder patterns of

N ((1R 2S,5R)- 5-(tert-butylam no)-2-((S)-2-0x0-3 "
-(6-(trifluoronethyl)quinazolin-4-

yl am no) pyrrolidin-I-ytsycl ohexyl ) acet am de,
mono-acetic agigd solv @ Form HAC- 25 1. [0039%

Fi gur whegein BxReRi Rertrdl andress frrhedhyreio hampoupdsithassa s
of N {sefiRnESGeBitps of e ptoedst arbhltcydrﬁ/rﬂeﬂlﬁérela ((S)-2-o0x0-3
;/I(g;n'( f?g%s ;‘rjﬁé«%’&?%ﬁ%}sglo “ger& 33 dee)§y eyise A NAHR AS SR-S-(ert-
nono- memyﬂéﬁﬂwgkcyt (ﬁ (tlﬁhbmmttbyl)qulﬁunm -RAGnBo)pyriohdiyD
2 098/ Q%égr&gx@%g 1%4332 ?man@ Q&é&lble':shlg ls‘&l%te Yoo progf.

- ut am no -Z-
( t rif 1(00@? @ﬁ@fmre)oaw%%mt @rmewﬁm%f)l rnfrmorydl%%m%
-y ) cyelgehaxdithhae ahadbbEtecandte fdror Bydsvadcalar diesseg. HO. 5- 4.
[0041] Figure 8. TGA of ‘
N((1R 2S,5R)-5-(tert-butylam no)-2-((S)-2-0x0-3-(6- 5
(trifl uoromet hy BREUH PESCRIPIIGN QF AIMERBAWINGS | di n- |

- %h) Ciﬁﬁiﬁ DXk AR ot Hlerc DAL SreerO8R-r 25.Sr)-

[ 0042
of N- ( @R"MIBR)IQ)’:? (- @roxo-hift-{itmiomety muingzghin-9- oxo- 3- ( 6-

(tri f&mw hmhlquéﬁ@mymaeetémlxé aénlm%rawm{ helsp- 1-yl)

%yglu? 83;%' @eg%f@efwﬁpta and sxmu?ated pow OJer pattcms of 19 (([1 O%‘rgﬂ)

R, 28, Syre-butflirsind)-2h(H) )Zloam-(@()mfﬂto(o(‘lﬁ)lylgluﬁmhr34 { 6-

(45i fﬁ%ﬂ@g@ﬁi ofl¥ih ) ‘}gég@r%ﬁ lea@etdfn ¥l And ;Pi idin-1-yl)

cycl o et am ase, or 0044]2
Fi gur B0 egpse- Emepmrﬁﬂharldémq*ﬁeqdmpwerpaﬁems of N-((IR,2S,5R)-

N-(( 1 tgerLﬁyRArmﬁoé(Zt( %Q 0x0-3 §6 -(trifluoromethyl)quinazolin-4-

buty a[ %t rifl uoroneth II_) g,w nazo
lin-4Y g}}llg ryB‘fYC‘G eﬁyl)qce amidqs 1.75 moles H;0, Forth

yl) cymbnm exylg)xa@eﬁﬁmshﬂmtal hrideenubad @owdeopaterht & MH{(1R23S,8R)-

45 . L
o R (LY BEEIS 2 (S ore B TBRSI S PE™S. ox0- 3. (-
(tri fYlwn@poétohgm)lqu¢ynlamvloanetmi9ﬂ aaariiaps selusitd, Berm-Etl y| )

l l rnm a S r
%848?63'?}( )@%@k@nhgﬁ dntal 2nd s[HRALS pbidddr pda@hdBrHL(TR285R)-

r
of N ( CEF2-BE/8950 3:(V 2o BULIUAABI R4 ox0- 3- (6-
20 ylamino)pyrrolidin- 1 -yl)cyclohexyl)acetamide, mono-acetic acid solvate, Form HAC-
(tyei fl uoromet hyl ) qui nazol i n-4-yl am no) pyrrolidin-1-yl)
cycl ohiexyl )acetam de, 1.75 noles H20, Form Hl.75-5.
[ 004710039 guFeurt4. ER@@nental and simulated powder patterns of N-((1R,2S,5R)-

of N ( £ Br-Budy12iRho) 2=k 8 Lok 5- B i ROth 5 170 k-4 OXO- 3- (6~

ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, mono-R-propylene glycol solvate,
Form RPG-3.
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~(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-1-yl)
cycl ohexyl )acetam de, nono- acetic acid solvate, Form
HAC-1. 25 [0048] Figure 15. TGA

of N ((1R, 2S,5R)-5-(tert-butylam no)-2-((S)-2-o0xo-3-(6-
(trifluoronethyl)quinazolin-4-ylamno)pyrrolidin- |
-wblaolsedoexyl ) acet am de, nono- acetic. aci dpSPiMRLB74377
Form HAC-1. [0049] Figure 16. DSC

of N ((1R, 2S,5R)-5-(tert-butylam no)-2-((S)-2-o0xo-3-(6-
(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-1-yl)
cycl olieddy | ) agetednDEE of X(ihR,2S, ) efrdratiudilantim)-2 ASE 2-oko3-6

FI g Géfﬁ%m%@%Wn%ﬁ?’ 9 glaggfp)l'#o%ggwyQ)Zyc?’olexyl)chtgr%fal hemi-

ofl\l—(l(yﬂRtez@“BﬁP554 (tert-butyl ani no)-2-((S)-2-oxo- 3-(6-

(trif omq 0”?Ighﬁé'8) mraaﬂse(hkas SRrY4-@1- HQQLEPME& qldsgb Rk z/é )
cyclo acet am e nono- et’hanol so ormE
5[ 0 ro F ‘“3_78 in- ﬁgl@nmo)pyrrohdm l-yl)cyclohexyl)acetam1de heml

ofl\l—(l(yJiR;eZF:‘mER))-sa-(tert but yl am no) - 2- ((S) - 2- oxo- 3- ( 6-

5

(trifI°00 onethYT) QT AT OF TR AT R e By 31 SRR 34T )

cycl o@ﬂé’i@yﬂoyflafblétqam@@ -4- Mbmm)pﬂrqbdi@ﬂwl)ew@hgdyy@dhmlde free

sol vag.g r&RMND RPG— 3. [0052] Fi gure 19 TGA

ofN(‘(ﬂlr-‘ezss tert-butyla (S)- -3-(6-
i £ PP on@tghwq he2(({1hz &Swvsa(ffrrrw R w)

cycl Ofefloylonatt A jqaifthz0 En-4-PRiRo) pRrdlitia R WHey&hedy Y&thmide, free

sol vat e, For}p} RPG 3. 10 [0053] Figure 20. Intradernal

challenge "Modél in cynonol gus nonkey: Exanple 1

i nhi biog4#t nﬁmwbl‘é@prmtlbn Tsetharm iof Ne(IR,28,6R skiramt- [ 0054]

Fi
' g u rlﬁlty:fa:lnlno&g (@gé‘ Ofoo A &@ﬂ%ﬁ@%& Y )21}11%8%%%&)‘)%548; f:1-

i nhi
|r'|?| IXl}cé‘tl‘?hﬁ?ﬁl)f“‘ﬁta@‘dﬁ’é?eFP%ﬁﬁ&Wm1‘&‘3\?]%537(3 [0055] Fi gure 22.

2%52[0%5] Mo Bipere FABDSexme i RIEHRS- (?H%Q@Hﬂmﬁz ég)gzeoxo -3-(6-
u
e R R RS T AR N e

of ExasiplleOlForBHd.7Abt er native. Preparation, Step 3-

CO”poqde FIde‘Q A? I1dA G4§ Su?-ﬁ%psl? rsclie%ri)ulgl\ﬁm%f?gkf AoRl36-

Exanpl e ternati arat i

Ca%p otrlommethapigggiat4- F‘Pfgm?)eyf%derYQP)thNM?@cstp@ét 45 of
ExanphélesH,0 e Al ek nat i ve  Pr epar ation, St ep

Conpo 591 Fi ure 26. Proton NVR spec

S Oy - sy 27 o A GulResr s A Ana) SOt 0 -6
Conp otriftlore@ethy)06i04zo k-4 ylkein @ pyrroRdiol ghcNRexs P ethhide, @fono-
Exanp) &icheid ol ¥ §HARLi ve 25 Preparation, Step 5-
Corrpouné ‘H ’ '

25 [0048] Figure 15. TGA of N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, mono-
acetic acid solvate, Form HAC-1.

[0049] Figure 16. DSC of N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, mono-

30 ethanol solvate, Form E-1.
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DETAI LED DESCRI PTI ON 100611 The present invention

provi des a novel antagonist or parti al

agoni st, ' antagoni st of MCP-1 receptor activity:

N-((1R 2S,5R)-5-(tert-butyl am no) - 2-
((S)-2-0x0-3-(6-(trifluoronmethyl)quinazolin-4-ylanm no)
PwbhRedshMbd- | 30 yl)cycl ohexyl)acetam de, mIT/852007/074377
pharmaceutically acceptable salt, solvate or prodrug,

t hereof , having an unexpected conbi nati on of desirable
phar macol ogi cal characteristics. Crystalline forns of
t he ppewent FignMemtT@mOm €1 RS ER)PF (@i bd € Bmino L 2-((BY2-oxo-3-(6-

2008/ 360 I USZ P

compol L aRe RO he R D PR RN B pios mone
t he sempolagivatafemtisl.for the treatnent of inflammatory,
al I erghgy a0l THURES of TBY AOR 4G5 (&Q%G&famm@ﬁéj( Of2-0x0:3 6

cardi ovascul ar_di'seases i's al'sg an objective

i ¥ enfifRromye)gyingzelinf-ylampoerTqligh- law‘E@IOB?XéV?Catéfglda mono-

pr oi:e§§,r0§,5q§5ne@rye@§mﬁgF&m@ngds of Formula (1),

i ncl udi . : '

N (LA 2 g 19, 104 o R ARG P S 3o
ri f | ueifomimeyyl)qginkzo bz dylamind)pyrydlidind 1 pd)r ylohexyl Jaceamide, Imono-
-yl)c K NHET OH O\NRIO O
"N, %%@hgﬁé):%gﬁ gel%cqﬁRpajF-gS R9, R10, and are as
dé8cr (B8 hé&ieieRd. ouwswhdallepgearodgipeynpraglpyy monkey: Example
ilgt FB gﬁﬂib@éd%n&fuclu?@ellﬂé&lﬁﬁﬁﬁtt@i‘kﬁl. al so provided herein.
N (DR, Eiapreal e BURHois OFCE2 K &yess S5 (6.
(tri f inhibtion@Etrioydcy @unatraghagd infildatiph am Rotpegradtyi di n- |

-yl) C?&Aih }rgll)l 36 eﬁ%gﬁ’moHéélﬁ)EQ Erﬁ&n%‘ a‘ﬂ%ﬂBﬂ&E rates a

desir I'nation ar rrac ogl ca
cHar agncephilemyetositip) nexampllie rhgeaamgmeétrcp%qhng#lycom gh degree -

of or flsepi 0@Viel28Dprbiok NMR% ecagmxmglé pR™Wirkhative
indi cations that it is ﬁ |y efficacious and has

excel Fréﬁ‘f‘fat‘g‘éisgf’%‘c‘?f@"’&‘}dl7terl a. [00631 Known modul ators
of CCHBs7 ec&jpurns, Peus NMRspichostExanse], a8 ademaivpat ent
publ i at |ra%0 \é\?@f 80302105098 publ i shed March 10, 2005 (US
Pat en 7 %8 3P Ssued January 16, 2007,

ag8i gHessl to Fpue8nProtop NMResagstry oftBramplelbRD Ademative an

adequpdeSaration, Step 4 - Compound 9.

[0059] Figure 26. Proton NMR spectra of Example 1, 2™ Alternative
Preparation, Step 4 — Compound 10
[0060]  Figure 27. Proton NMR spectra of Example 1, 2™ Alternative

25  Preparation, Step 5— Compound 11.

DETAILED DESCRIPTION

[0061]  The present invention provides a novel antagonist or partial
agonist/antagonist of MCP-1 receptor activity: N-((1R,2S,5R)-5-(tert-butylamino)-2-
((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-

30  yl)yclohexyl)acetamide, or a pharmaceutically acceptable salt, solvate or prodrug,
thereof, having an unexpected combination of desirable pharmacological

characteristics. Crystalline forms of the present invention are also provided.

-17-



degree of nenbrane perneability (a critical factor of
oral bioavailability), are not 20 sufficiently

ef fi caci ous, as neasured by their CCR2-binding ability
(a nmeasure of efficacy), and/or they |lack appropriate.
criteria for safety as indicated by ion channel
sebemsbMBdy as neasured by hERG and Na+ i onpcimesanehrasrr

studies. [0064] In contrast, as illustrated by the
data presented herein in the section titled
"Conpar ati ve Pharmacol ogi cal Characteristics”, infra,

t he rBlamtacengdaycoppbsitions@h@ibing éhe sanRGnd methods of using the same as

N- ( ( n 1¢, cancer
11§ el el S NG bl Gl T (
PCT/ U8900crrdipy asquiar diseases is also an objective of this invention. The present
yl am jhfdhrlse bl‘odih&'alprd&Q Ry &Eﬁh@%&éﬁb%@i (ﬁ'ﬁbrqﬁla (1), including

ol e RS A Dot el h b O reman g Al

ab| | i tlamin@pyoratidimd 4 Deyekieylhaendmiieon channel sel ectivity.
[0065] Accordingly, the presgent invention provides a
new chenoki ne nodul ator 5 hz,\ i npr oved
phar macol ogi cal characteristl c at is expected to be
useful in treating infla y, allergic,
aut oi mune, netabolic, cander pand/ or cardi ovascul ar
di seases. EMBODI MENTS [O “Ngrf¥ne enbodi ment, the
di sclosure is directed to (1& 2S, 5R) - 5- (tert- 10
butyl am no) - 2- ((S) - 2- oxo- 3—(6 (trlfl uor orret hyl ) qui nazo
| i n-4-yl am no) pyrrolidi nggA"ry!l ) cycl ohexyl ) acet am de,
and pharmaceutically acceptiabl e salts, thereof.
[ 0067] Anot her enbodi @: is a cryst aI l'ine form of

N((IR 2S,5R) -5-(tert
but y| eteteiod's 2 R{ B)-add dre @bdefdribédiHetd Rl CORpIAYds)KRUArBAZ O

l'in-4- h I t d
froe Bauame Rt B R ook B e
ci§st[a062] ne [¥-GiREDHIR)N-(fetr IRy RBiDIRY«(5)-2-ber 3-(6-

but yl (‘ﬁfmu&g])net fq(u@zol% P%Qnﬁo)gﬁ-roﬁl% '1%‘1)&%[09&?5&&@11‘3&“ nazo

l'in-4-ylam no)pyrrolidin- yl)cy hexyl) acet am de,
free {ayecte FlélfSHat%SHéieW%foa}br%@ of W%@Wl sing the

N-2  dheradRrisfidd %ﬁhlnﬂ\ﬁmﬁlﬁgl? P elighe Bt ordl BiokvaBabityZin FOr m
char ac%En {natzoegvnp%dl(: tions tg\{ t isTugh i icaci 29 L] 5 aneLers
substantial’ly al tothe @Fﬂ%‘\[&aﬁﬁ% a‘tﬁ’gﬂaT exg‘?qll%ﬁ%ff%ns
alx 1@1371240( 4) b 8.0171(2) c¢ = 19.6568(5) 25 a =
90 ( 3[00_63]114K§<§é1(n@d)ﬂat0rs of CCR2 receptors, such as those disclosed in patent
publication W0200502 1500 published March 10, 2005 (US Patent No. 7,163,937,
issued January 16, 2007, assigned to present Applicant) that demonstrate an adequate
degree of membrane permeability (a critical factor of oral bioavailability), are not
20  sufficiently efficacious, as measured by their CCR2-binding ability (a measure of
efficacy), and/or they lack appropriate criteria for safety as indicated by ion channel
selectivity as measured by hERG and Na+ ion channel studies.
[0064] In contrast, as illustrated by the data presented herein in the section titled
“Comparative Pharmacological Characteristics™, infra, the relatively polar molecule,

25 N-((1R,28,5R)-5-(tert-butylamino)-2-((S)-2-oxo0-3-(6-(trifluoromethyl)quinazolin-4-
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7=90 V(A) = 2675.7(1) Space group P212121 30

Mol ecul es/unit cell 2 wherein said crystal is at a
tenperature of about +22C (RT). -19 WD 2008/014360
PCT/ US2007/ 074377 [0070] Anot her enbodi nent in the
N-2 Form characterized by (or having) a powder x-ray
iwbhésiieen pattern conprising three or ”Drﬁtﬁ(ﬁsz&e/oum
values (CuKa ),=1.5418 A) selected from5.5, 9.1,
12.1, 14.0 and 19.2, at a tenperature of about 22C 5
[0071] Anot her enbodi ment is the N-2 Form

char agirgind)gye@lidy- 1 {DéyclorikINGdantide RMVEIRIEtesa-siPdisingly high

diffractio tternf t her. co lSI 0 of
20 vafebise SRR Pense b iy BB akS bl ERS w1
12.1, alm“ﬁ)thawdllemgorzchamneaeleewmer ature of about 22C.

[ 0072[‘1)06%']] ot I&ggor(ﬁtr%%p ﬁllle E;%&h dn%nt‘olﬂ grou'dg\ aFnQ{v Mhemokine modulator
characterize or havi ng fractional atomc
codr diaiag é@@ﬁ‘b@l‘“&‘?ﬁ?‘%ﬂlqakﬁh%&“?ﬁ‘%‘? &t i prpacdtebesefiliin 731
Anot h@eramegnmmm allefzid, NRviMmene RSP Ed) 8dnas bl dr &R 8loaeular
(or hgwng power X ray diffraction pattern

subst &iffi%al |y according to Figure 2. [0074] Anot her
enbodi nment is a crystal | EMBODBMENGS

N ((1 .5 : ]
but yl @Pn‘%ﬁq) On? f r&‘;m%&gem e ISC %urf tlsrdllrf‘itelji (5?%&95 ’r%;sllss{) 5 tenrfazo
| ilf- 4b1y)[lza1pﬁ1q)@)(f§9«ﬁ1og¢ B-€h- (ﬁlﬂ_’l_lorogpgthyl)qumazolm -4- ylamlno)pyrrolldm 1-

yI ) cyg C J]&?éﬁj/) S)Lé%&ﬁﬁcﬁmn&iﬁaanﬁ&&@céﬂ?&&ept&mfsl tﬁér&@ Form
Hl. 75- ﬁ | es of characterized

uni t @8?7 pén&th"éte@l’%m?e&u%lcr?/%"”’lfﬁﬁ‘?r@ of N-(@Rgp o) %Ve’ fror e
20 Vabuﬂﬁﬂnmc()@cﬁsa2%d=3 BAG8Rprometh@ei@arofi- Oﬂlmifab)bﬁ‘ro@dm 1-
fract '1?% é?o o8 m[amld%ofpeegl pnate substantially as listed
in Ta%éilayr?a‘f owcfer x-ray diffraction pattern
subst HAeS] al M}noth@@mb@nmrgt is ¢ erysEilling f@m@f NFOR28.OF 53 (tert-
Qn?t( 2&& ﬁmbcggt (5 0loxd -5 (AR dth1iq0Ra R 18dhino)pyrrolidin-1-

but yl %}}ﬁ/ﬂﬂ‘f"@aﬂ(ﬁ(‘%‘jdezﬁ GRHS3Y h(”é“‘ (eerriptisy %%?WT‘T‘E?J?%E 0

| i n- 4Fgtinam no) pyrrol i din- - yl)cycl ohexyl ) acet am de,
free , Gonprisin Form
char a@? @?i 264" eyre?lk(’dgﬁeﬁ“ i CHO%}SO““ Cr{am I‘ézre%%{ {gﬁav)n‘g) poit

TaB| ecellpargmesers shbgsantipiyreguad@ thﬁaﬂﬂlspegla ( CuKa k =1.5418A)
sel ected tepfmdakhe 9; fractional atom c coordinate
substantially 25 as listed in Table 2 and/or a powder
x-ray diffracti o8 p¥Vern substantially according to
Fi gure 1. [Oom]som(ﬂ)her enbodi nent is a crystalline

form of N-((1R2] 5%)(5 (tert-
but yl am no) - 2- (( ) 3xo 3-(6-(trifluoromethyl)qui nazo

li26-4-yl amine)yF#¥rrolidin- | -
B =114.935(2))

vy=90
V(A =2675.7(1)
Space group P2,2,2,
30 Molecules/unit cell 2

wherein said crystal is at a temperature of about +22°C (RT).
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yl)cycl ohexyl ) acet am de, free base, conprising Form
E-1 (nono-ethanol solvate) 30 characterized by the
unit cell paraneters found in Table 1; 3 or 4 or nore
20 values (CuKa k =1.5418A) selected from Table 9;
fractional atom c coordi nate substantially -20 WO
2008009084360 PCTI US2007/ 074377 as |isted i nedd2e7074377
and/or a powder x-ray diffraction pattern
substantially according to Figure 4. [00771 Anot her
enbodi nent is a crystalline form of

N- ( ( 1DE, S5Rhether emiprdtment in the N-2 Form characterlzed by (or having) a

but yl Q) i £l uor ope QUi nazo
i n” Ry Byra P Roinetie bl miBRETTIK LA TG

free bdsd]8 Aortpatddgiomss. 50t n2 HAG-0l and toh et-agomgtcragiread algbut
sol vaje) characterized by the unit cell parameters
found in Table 1; 3 or 4 or nore 20 val ues (CuKa

X. £1. BA7IBA) Agethes emedinienGhd NI Berrchafertaiized byfat hegingrsi
C oor dﬁoﬁﬁ&r@ rays&igéltf%ﬂ E'it@'nl fyrthglsco #ﬁstm%qodr Br J@P&t‘%e @alFe@ %19{(1

powder X-ray fraction ern substanti al
accorwlﬁgl%swcgéfr@nss A0 13- 00‘78]ﬁﬂd,4ﬁ6tahfetﬁmm*ﬁ§lt§@ji>fwb¢w is
a crygbal |l ine formpatterns of N((1R 2S, 5R)-5-

(tert-butylam no)-2-((S)-2-0x0-3-(6-(trifluoronethyl)q
ui naz@P32h- 4 Another embodiment is the N-2 Form characterized by (or having)

yliam mhwrmc@;hct dbﬂmbmydubmﬁilgheh@wd)mkam de, free

b F | .

o s o EATR L AR Pyt v T e e B B e e
f oundpoiwar Tapiliffraction pBtegrsubbtagtiallpragcerd@ tofagure’s  ( CuK( x
n. =1. [%6714§A) A3&h&chefidham muﬁefﬂm%ﬁﬁf(%zé@ms (tert-

fractional atomc cooréél nat es substanti ed

i n Tapbgenino) LOGr3Poxadtt frdloremebdiamsrelin- %ylam@wgfoarimﬂne
LQ? mI ﬂfcycmsh@)(yl)ﬁ%e%&(é Ree Basé cBhprising For;nI H1.75-5 (1. 75 moles of water),
uty Il u r 0 ul hazo
l'i n- 4% a%{ Zﬁ%ﬁyﬁéﬂ‘?’“& I"‘f”cﬂaf‘i‘me‘Fr(‘? “§> N AYUE bREKS P! )%‘E%e% afhthe,
free (@ake rebfBAstlogedFomMBRPG fBicfamineniR jpodipyt abeantially
gl yc 043 llbtg(l ¥ %ﬁg 4 anla OF aal‘_]g(}b\i ([,rl xzr%(/:I %H%c&oﬁ %at pn'ﬁ%bs%ntlallly %ordmg

neters found
val ue@F(c@@Ka X 1 5418A) sel ect ed from Tabl e 9;

f pgct rgm' %&mremb&ﬁ%m D&} Ral Gl b&&l%ﬁﬁl(@wzg SRS5-frdrat ed
in Table 8 and/or a wder x-ray djf fraction patter

S ubst I SE2 SR g THoRPg b S g b e ARG -
enbo dyl]&'ﬁd‘ndhexﬁ)a@taﬁlhﬂ,rfl‘éaﬁﬁﬂfcbrﬁ@imng 5. 4-4 @Emi-1yeaRy | Si ng
g f tpE glrg(gr?zgcf bé" the uélé c Qﬁgg t‘rélrb lfo%fl?ger&rabelff-ergo I ?T%rﬁ 0%) \%HICS
met ho@uKep= hﬁﬂd thastleon fof Table frofiictirealaromicdoendinkt mﬂtantlally
r @5: ep&s@iﬁte@ﬁt‘[%{é i é’nd%PéTPoru}déj qg)ﬁ@%tﬁ'ﬂ?{lt@&' P&taht% 1§‘accord1ng

patient I n need thereof er apeut | cal PearTve
amoun® Fgtred. conpound of the Exanpl es. [0082] Anot her

enbodjppRNt  iaSother BRbJARSNT 0K crymme @Jdn@ﬁNs@@R%azﬁs (tert-

recept or r sl n mnisterin
pat i e?ﬁ‘fyl"rnﬂnoﬁééé %ﬁé"r rHI“Prﬂg‘FtE’B@ﬁ‘P?ZBHH ’%%@Py”"hdml
ef f ecglicyaohaxpheetamile, feee baepoprding Fortn 1 Emaasppth:&]sl solvate)

30  characterized by the unit cell parameters found in Table 1; 3 or 4 or more 20 values

(CuKa A=1.54184) selected from Table 9; fractional atomic coordinate substantially
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[ 0083] Anot her enbodi nent is a nethod for nodul ation

of MCP- 1, MCP-2, MCP-3 and MCP-4, and MCP-5 activity

that is nediated by the CCR2 receptor -21 WO

2008/ 014360 PCT/ US2007/074377 conpri sing

adm nistering to a patient in need thereof a

tWwehapeMidocal |y effective anount of a conpguitéholbe

Exanpl es. [0084] Anot her enbodinent is a nmethod for

nodul ati on of MCP-1 activity conprising adm nistering

to a patient in need thereof a therapeutically

ef f ecdsilivied in FaddDandlor Ofowder&ABPOLRAE 0 patfeMSuIENARNNY &8ording

[0085t]3 Anot her enbodi ment is a nethod for inhibiting

AEYEARS act i vi ty conprising adm nistering to a

pati ei@077l n Aealkr bhhigriaght ina ¢riset iz Guh LIS (1R, 28FR )eCidry e

A UNG i S QEPLYALL Bl ellGror AR ot LOBRho ARRIBRS-
nbodi nent I's a for tredting disor

C oﬁp rYlsydpexyDeccuarite rfies base. compprising Eor@dt/’iceh(mm?ra%@wld

t her egfva®) dibrfiadpeity iueaht Yol Phb Rtk RBndRPAIM 1; 9br Por more 26

conpound of the | es sai ders bein el ect ed
from Yf?“ﬁb‘%fﬂé% ?%%‘i@%ﬁ’sg}?mdmgmf ?cf{ag'i}’ﬁ?ha@f?& %%r?me
neur ogattdn'timy;aaimm:,d il BbR@nhdorapbeldeoxy:® @airityion fageti i asi s,
hypert tamaglr; accor%l too[gl urg? osteoarthritis, aneurism
fe ocar sease, Crohn's disease,

c dﬁge@tﬂfﬂ/e He@thetr emmdlmmtss a crytadinerfm eattdins e 4R,25,5R)-5-

H V- i @Jrﬁ&&ﬂa‘&{‘no) bl %) %§x@§§5ctﬁ4ﬂ§$r‘é‘xqet%qﬁl?&bm4 psori asi s,

i di opath pul nmonary br osi s, transpl ant

arter Y‘H%‘Ecr)@f"@h‘?‘% l-ybwy@beé& apsjamidgy frechate; GoIPTiSE Faem P!

br ai n(nfoh@dsfRopaidd édharNBkAEYizBOMYRhe und Icéiﬁﬁﬁﬁlete@ Faue®In iTh1S,

ot unl nephira Sy B A A RS ra TS SR o e
sdb er foowtional mooslmbtesrsmssltam]allyaslamh it Table 7vul ner abl e

pl aQU@&n}ilr hE‘H &t&d%&mu sPallink ?0‘?‘!‘1%?]9—?('1%85 glg)rpﬁtl mal

neoi n asl a, dralysis- neol
hy per {ptdesting)- 2:&@@ kol (ﬁéﬁé\ygrosiﬁbomqmpﬁplilm‘hrlarhly@emll@zml
org anyl}c&@&léﬁh)@da{aﬁtdb Gfee bﬁ@éd&[bhﬁngaéohﬁ QP@fst(m&f%Qhﬁx@;@%Qy

and cgncer Og % er embodi nent is a thod for
treat % g ghagkhEr e"z*‘éi U8 £ P AT Hio81%dp F%’SE It §ot or
paoi embre dowahee@ukhereDifl 84) stiharddpelitable 8] fraytioailfaeeid ve
3lms)g:]t 8r(ralsnat§ ug)st% qul(I) s ﬂgei ip tcl)"grh?e ﬁ@n{) a epO\vﬂeL.[\émra? I‘(F tlfllan%n?/)r? E)egtem
Cr ohnsubstatigdly agrerdingsoffigwisé-s, i di opat hi ¢ pul nonary

fibrogogy t %ﬂ&ﬁ& leﬁEHdlmeﬂ{ it §6Ha91§4€éuﬁéa9§>‘m%osni%ﬁ)’c%{nﬁﬁelldg)é' or
chem cal I y-i nduced brain trauma, | ammat ory

di seaRarmazquijeally scespiable cgyrisriapdsa cog%%ﬂfl the Framples.

enyt hpos| os miothda ermlslfdmeﬁm £mERIdUFHN dﬁﬁﬂbt[dnbf cSlemokme or
gl onerul gnephritis

at her BEBY I S&FROr a%{HHY ?%’E’Gﬁ%% gf”&l“s&?‘{‘%‘f’uatp?‘ée“t P %e§f‘ bt
or ganth¢repgmepllysefieaive omuntefidcamaodof th8BxalpB88] Anot her

embo dtoﬁ‘@i‘t 'Aﬁotﬁer gﬁﬂ(ﬁﬁ’ﬂmﬁc i04 m@tﬁ&leﬁnj n%ulgﬁo‘ﬁgf é@[( S receptor

conprising admnistering to a patient in need thereof
a t hetfcHpw sPrRriing W@Plﬁt@e@|tq/9epaa%mrﬁlﬁedcs‘rereaf a therapeutwa"y

30 effective amount of a compound of the Examples.
[0083] Another embodiment is a method for modulation of MCP-1, MCP-2,
MCP-3 and MCP-4, and MCP-5 activity that is mediated by the CCR2 receptor
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conmpound of the Exanples, wherein said disorders are

- sel ected from di abetes, -22 WD 2008/014360

PCTI US2007/ 074377 obesity, Crohn's disease, systemc
1 upus erythemat osus, gl onmerul onephritis, nmultiple
sclerosis, atherosclerosis, restenosis, and organ
twanephbasdoat i on. [ 0089] Anot her enbodi nent per/es20ebheT
for treating disorders, conprising admnistering to a
patient in need thereof a therapeutically effective
amount of a 5 conpound of the Exanples, wherein said
di sor dempssiey a@mindteacd ©d phticarn mgd thenpdfe thesaptuairablg efsctive
atherg&&hg&gghﬁgmgggng ngk§ease and di abetes. [0090]

Anot her enbodi Is a thod for treating disorders,

conpr [0884hg ~ AsetfsrsmBedimanhig2 methed fapmedalation; of MABddcH Wk eof

a t heé@f@ﬁuﬁg éaa.lidmveneg m@,atiemen ALID thereofQfthePaperiBdTp etddthvcOf
t he ExanF wherein said disorders are selected from

r est efiB¥ ac‘i‘@’"‘(‘ﬂdg’gﬁ"'?’f"&ﬁgbl antation, and cancer.
[ 0091joossn ot Ra@othe ripbelimeanit a imsthad fnehlhmdng]‘mthamEGCRmtivity

di abe%@m %Oﬁplml 2o a%ﬁm‘i ﬁéeﬂ %eg&attﬁ%m elﬁ@atnz %{?ch}igen

need reo Terapeut | ca ectiv
conpo@lmﬂln@ffaﬁqmomaﬁﬁpEsamp[e@)OQZ] Anot her enbodi ment is

a met [pegh) f OEAnBﬁ&%EbmneQi@Q%h& 1 t&%sg%wh& Q,Qrﬂﬂ?fsinSI ng
adm ni stering need t

t H&r abdé'lj‘t‘?t?f%?? W pé?‘?‘E‘Gt“Fe\?éhereél%B"rﬁpeﬁFa]H egﬁﬁ%%ﬁ?&’éi“‘c?f 2t he
Exa npbcﬁiﬁ)our{dQMSIExaﬁdpmt fielrdisertbe ﬁ(tlmﬁlbct(tdsfroal dmttbs) obefigy

treatin | t | eros ring
to a met oﬂy drgmel;1 étéo e, h 1g(r)pé1§1%c pati nc]é?néé% i 0 Cyomﬂ;y S’sos 14S1S,

ef f ectlsrpvl@n&@tmmdeoﬁa aste@@rrmeu n@umﬁn feh@ @m#@g disgrge,
[ 00941}06199&1&%{&: &)H&@t@'e H@aﬂ&aﬂu% AroTBh iR disfa0d. ﬁIrVin‘fEdtl@ﬂ HIV-

at heroscl erosi s, nprising . adm ni stering a
paﬁ5| efpociatpd H?é’éeé}“”( Hséflésb*f idigpy "eli‘“é'b‘élﬁl'tyl fibropip, W@P'f"@ct ive
anDuntreibsc@rosis, (pﬁ}pmhl[}d 010:f1e1ﬁ1thlyE)d&d’m bas. trafufl) BifiimAnay bevel

enbodi.nment fon rest.enosi s
conpr | dlseasegalveoldm anEs sgstemlc us erﬂﬁen{a éurs]tnePhrglox1c sal‘u{nh ?hrm?

a theglalpe'ulpme@mtiswstbm emttaneclanmmher@ﬂelasis 25 cigpaogedle
of th slacﬁésam@hr@ﬁmd L0865 lesbRAL n@rrouserrsbmrhmwerpu@la iRk IAd

for treatin rgan transpl antati on, npri si ng
adfi npeoingppl p P, PIERq-Epus Pl adpel P’fPé‘PP@b‘F oggan
t her apaigdlangaaiba, yhrafléﬂmgmfveepmaﬁamymndeima conmpound of the

Exarrph §7] [ 9391%%131' eAg(c)) 1ment 1.5 a me% A frgre treatlrllgs qg‘rdgr? tccr} Odrmfngr
treatfng cancer, QRGOS

pati e mimibisiering ek nah@r emﬁedahetdqéer tagmgutncelb'l elffyctle¢ eyt Of/e
anmou nt:onﬂ)founﬁ of th@ Epa%fég v&ﬁgreiﬁl I's]%ﬁd E&%@&E' a?esselec't%%rom diabetes,

25  obesity, Crohn’s discase, psoriasis, idiopathic pulmonary fibrosis, transplant
arteriosclerosis, physically- or chemically-induced brain trauma, inflammatory bowel
disease, alveolitis, colitis, systemic lupus erythematosus, nephrotoxic serum nephritis,
glomerulonephritis, asthma, multiple sclerosis, atherosclerosis, and rheumatoid
arthritis, restenosis, organ transplantation, and cancer.

30 [0088] 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 are selected from diabetes,
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WD 2008/ 014360 PCT/ US2007/ 074377 [0098] Anot her

enbodi nent is a nethod for treating cancer, wherein
the cancer is selected from breast cancer, liver
cancer, prostate cancer and nel anoma. [0099] Anot her
enmbodi nent is a nethod for treating inflammuatory,
albeffib@ze autoi mune, netabolic, cancer angiags2007074377
cardi ovascul ar di seases conprising 5 adm nistering to
a patient in need thereof a therapeutically effective
amount of a conpound of the Exanples. [00100] Anot her
enmbodibespCrolar’ saliseam, b)&d:mﬁc(lt‘lpuﬁ Er?tﬁﬁﬂldﬁgui glbhaumomplaitiy, multiple
al | ersgierohls a erosci r051s restenoms ang rgan tfanq arr]lce:ltemrn and/ or .

car di ovascul ar YR TR - R R e BT partially
medi al0ei] by AGTR: meocimmrls asmﬂgadaf@tmemnsﬂlecrrdetrﬁgcmria'ng

pati eftidRriReRd pstramfpéed alerwf atﬂt%%fafa&lﬂy tfﬁ%mr@sr%&rﬁs | ve
ampunt of a conpound

endodiomeend pisth %leah@rf%rr Samewdsre prg pelgsted opmpulliple; v i t y
CONPrschiokig) atekdicRiost, &rbHAG dtséhsaalﬂﬂiidbaﬁkt in need thereof

a the utica effect ive a conmpound of
e BIBAEY o 85 thest G o Hb BB S PR hod
for rddiiseringoie 2pftieMiPactd Qeraofa HRANTESlY tecaietameurt yfat hat
i's meé% ?Mﬁ&i olqﬂe ﬁxgﬁplmer&r?s%%%sglrderg %QP{] 1de2l ﬂ?m restenosis,
adm nistering to a(g@tlent in nee ereo
t Aer acpseaatnia@almtyloa»faﬂ B4eye anount of a conpound of the
garmlhml [«g&ﬂe@&kbommthexm&mq&h@mg dibtSeted cts@ ﬁaung of
anples.in the aration a nmen or e

C eat HEFISBPE B AHEPRLnes %r:s,?fta;sheranefl B eetwﬁla%ﬂ%
st r okempouné uff toyiainples. pai n, i scheni ¢ cardi onyopat hy,
psori [@(%ZE RX(Rl?err Ergln)ﬁfm%pt is r‘#gﬁodqgjr%e%b Crans s disease,
osteoarthritis, aneur ever, cardiovascular

dilse &@@prl@g@ﬁmmewmg&te as%lent mgbtémo\f e thetapegtically effebtive e,

aut mm@;u,nefmoﬁ@aﬁ@sgthé—ﬁx\{mblgj ection, H V-associated

tranobisdhe Bpdthy PahedinspGad Bba i Pty pybpg oS >

c hem eapilisprgiatrdinsedngas aparmertt Iirﬁl&é‘(ﬂherd:dﬁﬁ {hemﬁdanyefbawel

di seage, t%ké’c%%'pbund £ thCalnblbS:  Systemi ¢ | upus

eryt hema osus nephr ot oxi ser um nephritis,
gPOnePbn epmtiler prebodipEntasy hetied fontreating hbereseliroyin simprising
at herathsemgﬂos atéASE el thirSof a\iélpaKiSMY SrrdRliR A S of 2

r heunat oi d art ﬁrl ti S, restenosi s, venous neoi nti nal

hy perPaERg f tEﬁ%‘F’?%lFss graft neointimal hyperplasia,
ar t er[p@sy e nabvighes brubivtlimefitid d’lfﬂéthdd)f@@f’é@in@&bt&xos@rcgﬁ;n'mng

tr ansa%lnﬁlf%%&%%?’p tx%ptr peeg’ thﬁ%&fla%g&ﬁ%u‘ilcaﬂe Qililecu amonyn’t otaand

cancer er e
t Re E)@mnwlnésfthecﬁxamsles in therapy. 30 [00105] The

i NVenbeog) MaNotREcRERRRAEG: hithdd el &katRP &g tafisplaRLAGR,
W t hout departing. fromthe spirit or essenti al

attr .%{&Pré%’gtaﬁ'&nesamg terfypagient HV@F&‘P"(S‘??f afhergpeutiebniiitives
al | mﬂfbbfkﬁdom@&ﬁdﬁffthﬁixhﬁﬁl&atlve aspects and

g%gﬁh@gggA%&} Al nV?e ggflé‘_rg or treatmg cancep compzrgm}’/\‘D

30  administering to a patient in need thereof a therapeutically effective amount of a

compound of the Examples.
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It is understood that any and all enbodi nents may be
taken in conjunction with any other enbodi nent to
descri be additional enbodi ments of the present
invention. Furthernore, any elenents of an enbodi nent
(including preferred aspects) are neant to be

cwohkoedsesi th any and all other el ements frpd/gRy7074377
t he enbodi nents to 5 descri be additi onal enbodi nents.

PROCESS EMBODI MENTS [ 00106] The present disclosure
al so provides a novel process for making conpounds of
f or mujoess| : RpothdNedbolimehGs dimethod-fdi tfatiRg cancén) idreBtie dihceR®

i ncl udj 1

R, 5, B gttt sy P e sng gy,
(triflooWt orrémbtwr)nqbﬂdmm # metHodyfbrarvhtimg jrfgmmerbiy dillergics y 1 )
cycl oﬂ%}ﬁharﬁqg&@mcd&nceﬂn hndfdr ca?d?@ramg%ésgadoh}fnsl

accept able salt thereof. [00107] ndql nent ,
hé priawsringloapysatip acep f*ﬁvpfaégerageqﬁ's%}'é|effecmse FHrop €%
for pcroe@arnuﬂghabammpound of formula IV, the process

conpr ftﬂgf OQ]g tHcp Fmgc%glgeﬁ 1sa'{1n ﬁlgtﬁ%igfcrl tr%wdng F{{ﬂ\g[r%}nlat\olr?/, a?lf:rgic,

struc
cycl ohlemammmen@dborﬁoocsamelr andlok carddsvagulg@alideastshatichafe of kae

prep aﬁaﬂhll?ﬁedlﬂed\w %QQ@O MQQ& g adtngnbte%tlé R ‘Bat@ntclﬁ) H@Q Hl@rgoqu

structure a salt thereof having substi tuted
arH) deth%fﬁns@waﬂz/@ffé%la? #mopntf a fgaRguIRS the Exaweﬁzy NRLR, -

CO2Rbo10Y| OAB@théRbmbadlmelhR;Bmemc?d&or\mci&m/o@ééﬁﬁ&muy
PCT/ Us2007/ 074377

comprising administering to a patient in need thereof a therapeutically effective
amount of a compound of the Examples.
[00102] Another embodiment is a method for modulation of MIP-1 and RANTES

15  activity that is mediated by the CCRS5 receptor comprising administering to a patient
in need thereof a therapeutically effective amount of a compound of the Examples.
[00103] Another embodiment is a compound of Examples in the preparation of a
medicament for the treatment of diabetes, obesity, metabolic syndrome, stroke,
neuropathic pain, ischemic cardiomyopathy, psoriasis, hypertension, scheroderma,

20  osteoarthritis, aneurism, fever, cardiovascular disease, Crohn’s disease, congestive
heart failure, autoimmune diseases, HIV-infection, HIV-associated dementia,
psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis, physically- or
chemically-induced brain trauma, inflammatory bowel disease, alveolitis, colitis,
systemic lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis,

25  asthma, multiple sclerosis, atherosclerosis, vasculitis, vulnerable plaques, rheumatoid
arthritis, restenosis, venous neointimal hyperplasia, dialysis-graft neointimal
hyperplasia, arterio-venous shunt intimal hyperplasia, organ transplantation, chronic
allograft nephropathy, and cancer.

[00104]  Another embodiment is a compound of the Examples for use in therapy.

30 [00105] The invention may be embodied in other specific forms without departing
from the spirit or essential attributes thereof. This invention also encompasses all

combinations of alternative aspects and embodiments of the invention noted herein.
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1 111 IV wherein: R and Rb are independently

Cl. 6al koxy; or Ra and Rb together with the carbon to
whi ch they are both attached conbine 5 to forma
carbonyl, a thiocarbonyl, a cyclic acetal or cyclic

t hi oacetal, wherein the cyclic acetal or cyclic
tWo9ssRIsSde 1S selected from-0O2Z-O and - S-gefusz0040t4877
SS, (CTiT2)2, (CT1T,)3, or 01T3)o-4 and T 1, T2 and
T3 at each occurrence is independently selected from
hydr ogen, Cl4al kyl, C24al kenyl, hal ogen, hydroxy,
CYyanoy ishihdefsthod By &dlatl dabddithents £ tal@R & conjunction with any
C(=O Cl 4al kyl (preferably T 1, T2 ang T3 are 10 each
hydr off&f Fmoagmeni desgytpe pslitiopad e ppditsan AR AT HYEFBigen or
an anturéerpoei g tlemgtsgf agpbodifRent (ischidng@refeGid Spdcisydre peant

optio | entY il

S ey DR SRR SO G g 3 o B oo B
155 R1¢esqribe pddifonsd embodi@tntéal kyl , - (CH2) C(O) O C1_6al kyl ,
or -(CH2)C(O O C1_ 6alkyl; and R13 at each occurrence

is Cl1 referred am ne-protecting
gr oupggg{:ggggF%bgg}q(}}ﬁg?gcan be renoved by hydrolysis
or hy@omwgenahymesntdRdeasireatsaprdedd aaovrtprodes e . malidg h

groups_include wthout 20 limtation, a
car bo%"é“ﬁ%‘i/“f‘so%g‘”?‘t‘%z) group, a tert-butyl oxycarbonyl

(BOC), a fluorenyl met hyl oxy&r | (FMOC) group, a
benzyl (Bn) group or a p- e enzyl (PMB) group.
More preferred are Cbz, BQC\or Bn groups (especially

Cbz and Bn). [00109] In a @& gerrbodi ment, the present
di scl osure provides a novelkA Qmac 25 wherein: Ra
and Rb together with the onoat ons to which they
are both attached conbine~to forma carbonyl or a 1,
3-di oxol ane group (especiRaJﬁLX a 1, 3-di oxol ane group);
R10i s hydrogen; 30 R2 is®*CbZ; -26:WD 2008/ 014360
PCTI Ug2Rfid RTARAE, SR8 (ks biltylshingenis)Bdxé-s-(&£1. 6al kyl ;
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, or a
pharmaceutically acceptable salt thereof.
[00107] 1Ina 1% embodiment, the present disclosure provides a novel
15  process for preparing a compound of formula IV,
the process comprising;:
coupling an amino acid derivative of structure III, or a salt thereof, with a
cyclohexanone of formula II, or a salt thereof (see preparation in W02005021500), to
afford a compound of structure IV, or a salt thereof having a substituted amide side

20 chain

LHR, NR;
A CO2Re NR Ry A_ CO:R,

L — S

Y

o]
0 R, Ry
\l
NR,R;
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Yis S(Me); and VisOH 5 [00110] In a 3 d enbodi nent,
where Y is -SMe, the disclosure provides a process
further conprising alkylating the conmpound of formula
IV with a group R12X, where X is a halogen, to forma
sul foniumsalt thereof. The al kylating agent is
pweheamsabbsy nethyl iodide. [00111] In a 4t hpCT/US2007/074377
enbodi ment, the disclosure provides a process wherein
10 cycl ohexanone of fornmula IV is a toluenesul fonate
salt. [00112] In a 5th enbodi nent, the disclosure
provi des a Iprocess wherein thelllcompound of IYormula IV
is a gyl foniumsalt. [00113] In a 6d" enbodinent, the
di scl osur & provides a process wherein the coupling is
conduct ed Rutid&e 28 ipdpasercetydtistlipdier e, such as nitrogen
or -argon %aﬁ (am ! tggeﬁ@ \Mth%e CBBW thicﬁ] th@)nar?ﬂ{ﬂp}n'a&ed combine
sol vent suc proprionitrile, isopro acetate, n-
bufyl toé@r@taéﬁ@ony! eﬂvmbrmryl a gychi¢ apetal %?ycafc jopsiak phqrein the

( espegjchd dcptalde lcRdthibidetaBs @RekeOfroretdIFIo- aRic8tAS-e ¥ is —
[00114] In a 7 h enbo |nent the di scl osure provides a
process wherein the Ilng can be achi eved by the
contacting a conmpoun on formula Hwith a diimde 20
coupl (AT a@HNt,):j 0 fres enicle), Of an&l; Aedch v@tginee iand

a tert|ar ' C I i [ ea .
i ncl ude %’elyde'%msg teta%fmcl)lrhy Gje;x C{} Jﬁl(sv Sc 43&%%!]:’[5%%“%(&?%{ es
of  aemhy akorGEs O kb OCFIORL QQ%i-eblly preferably Tudlegnd Ts are

hyidr atesnjdgegof ) and N, N -4- di net hyl am no-pyri di ne.
A tertlarﬁlanlne base |ncludes for exaqﬁf

tri et hyl amihe2d Ry fleRsfim By IroREn A5 AmIBHRIHEStigp group:
tri-n-promylsasiene, caksl ({reﬂﬂ)ﬁzﬁl]ysﬁbrsutatecsmehzyenbodl ment, the
dlsclosure provides a chss wherein the diimde
coupl i ng rgabplesen pie Rie eOF R at or, i's HOBt,

(said terWMEDHUuwQSthﬂOahes t her eof) and t he

eod monte- GSRERE G IORTE pRd 2Rl oR &, 10

ment .2 di°ScrosU ess
nol e gﬁbﬂ@&i of a conpound of formula Il to the
dii m de cqupl reag ent .tg the activator to the 30
Certiary S eEpsHrtSRCrdibout 0 000 - 1050 o
about [0108p- 1. aﬁefém:dainmbl-bro&ctﬂ@ gtodps aZe HAps thaspaetrénwetdhy

Sai d |

1.a|05 ?Ddrcﬁygls%i hy%go ggy%ix?rrger fa g(Parcy coff t?ong O%ng?%%pq glﬁlgge ithout
ré@pebmﬁﬁ@nyCMb@WNWEW%@©8@GTHBGU”P@thQE@w#ﬂﬂ%ﬁ&?7

[ 0011ﬁhorén@ln@th}@%&ca@mp@l\/l‘mErouﬂ B 8englf1 $184) @ﬁ)Uﬁ & apt ovi des

ﬁacloxglletagxygél%a%l\ﬁ%) géx{us 8y R[%:rPlre eg arg 8{;93888 n groggsm'” a vV
(especially Cbz and Bn).
[00109] Ina 2™ embodiment, the present disclosure provides a novel process
25  wherein:

R, and R, together with the carbon atoms to which they are both attached
combine to form a carbonyl or a 1, 3-dioxolane group (especially a 1,3-dioxolane
group);

R, is hydrogen;

30 Ry is Cbz;
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NIV 10 = COZR4 Ra Rb V the process, conprising: 5
cyclizing the amno acid derivative side chain of a _
compound of forrmula IV, or a salt thereof, to afford
a conpound of formula V having an ester noiety.

[00118] In an 11'h enbodi nent where Ra and Rb are
iwolependsat | y Cl . 6al koxy, or Ra and Rb togeiriigsooytdy7
the carbon to which they are both attached conbine to
forma a thiocarbonyl, a cyclic acetal or cyclic

t hi oacetal, the disclosure provides a process 10 which
optionall&diﬂﬂkﬁef conprises the step of hydrol yzying
the Ra an oups so that the combination of the
Ra and Rb Hg&ér with the carbon to which they are
bot h attﬁﬁhﬁmhﬁnﬁn1a car bonyl . Hydrol yzing can be
conductedvtqng sol vent such as acetone, butanone,
acetonitrile and isopropanol, or aqueous sol utions

t her d8fL100ank 238 empydinoat; amermﬁMQCQIQQiSCﬂmuranfgedﬁag process

acet Giiher &3 ﬁlﬁifls@l{oaaththgttﬁEQ:oﬁ ﬁﬁ@l)ﬂf&'hﬁlaw %ﬂh f %OW’R&{H%%

15 cylization step. 4# ] ,

di sci’bsahdogsRde fommss Ofﬁ% é‘ser%éfﬂl%iﬂhyl%tﬁéage&tyw?firaltw on
I s camghytibade. by conblnlng a conpound of formula IV, or
a sal er h QRresenc of a

ot v NG, B ap sblbal g BB rioWieaieB Rt ¥Rl

| 1Gmi tca‘th’m@xﬂrlor@@gfoumlazla/rlb@mmtmulfbw salm bi car bonat e,

pot asgii) Cala %@@ﬁsﬁlmeﬁpﬁtk B9 ds Fm%lgestagj o\éés%ﬁereu?@@ um

hexamet hyl di si |l azi prere esi um car bonat e.
[ 001 ZOTPqupd of farmata T jsg el foriamsalt. t he dlsclosure provi des
a prqoemsy wharstembddignt, by Ghkdigat bOMdéss pecfaadusdraﬁithander
an inert. atnD such as qvtro en or -ar :

(pr er sy TGyt I T Mplroet Rataemagrero
ei@_nm)lefembly hiougen] in an 4protiDhdbEnt sififFas prlopdnitrile, isopropyl acetate, n-
N- rretbnszcl RULL Qéra Q,gnguetaé%t icgdoﬁ{}ﬁe <Qs@§o§1&% 5&1&%@\4@9{ afl/ or

In a 14"" enbodi nent, the disclosure
provﬁ&@%eprocess for preparing a conpound of fornula

VI -[@f1M0 2Q08BLAEAZRE:, REdikAESe0Brolidd4Irobess Ridian e O

V- coul_pl)hng carﬁege aFc{Beved by the contacting a compound of formula II with a diimide

20 coupling reagent in the presence of an activator, and a tertiary amine base. The
diimide coupling reagent includes regeants, for example such as EDAC. Examples of
activators includes HOBt ((said term includes hydrates thereof) and N°,N’-4-
dimethylamino-pyridine. A tertiary amine base, includes for example, triethylamine,
N-N-disopropyl-N-ethyl amine and tri-n-propylamine.

25 [00115] Ina 8™ embodiment, the disclosure provides a process wherein the diimide
coupling reagent is EDAC, the activator, is HOB, (said term includes hydrates
thereof) and the tertiary amine base is triethylamine,

[60116] Ina 9™ embodiment, disclosure provides a process wherein the mole ratios
of a compound of formula II to the diimide coupling reagent to the activator to the

30 tertiary amine about one to about 0.090 — 1.50 to about 0.95-1.50 to about 2.00 to
3.00, respectively. Said mole ratios are preferably one to about 0.095 — 1.05 to about
0.95-1.10 and to about 2.10 to 2.20, respectively.
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VI the process conprising: hydrolyzing the ester

noi ety of the conpound of fornmula V with a

hydrol yzi ng agent to formthe acid of conpound VI at
tenperatures fromabout -5 to 5 about 5 T. Ester
hydrol yzi ng agents are well know to those of skill in
twe 2@sh14360d i ncl ude al kal i netal hydroxi despcgdzbor/074377
where Mis Li, Na or K, preferably the hydrolyzing
agent is aqueous NaCOH. Preferably the hydrolyzing step
is perfornmed under biphasic conditions with an .

or ganfoel13jol renit0™ tilatdinest, hadisdlabk yromdscalnbieeprbmsvﬁat er.
Pref Gc.ar cyclic ethers
nl e eH ARl SRR AR R e PYC LS Shen
1, 4- di oxane, especi al I y THF. [OOLQ‘E]RZAI ternatively, in
a 15 b enbodi ment, where R an%oget her with the
atomto which they are both att conmbine to forma
carbonyl, the discl osure—p#rovi es cg,,pr ocess for
preparing a conpound of formnul NR-R2 NRERz  n\°
c)o \%ACOZH ", XCO2H HO Z-CH V OVI \ VIl 15 the
process conprising: reacting agtapound of fornula
Vla, HO-Z-OH, with a conmpound of formula 1|V
(optionally in situ) in the presence of an acid

cat al conpound of fornula VI, -29 WO
2008/%{%23%% (%CEL%ZOO?_/ 074377 wherein Z is

- (TT1T2) 20y¢clizinedepmpyegeid dgivativpsigeehain ofpepmpoupd ofrtad VT3
at eash saaRddor, @cﬂdfﬁrdl a&oﬂnﬁ@ﬁ@&ﬂ&ﬁxﬁk'\%a&ﬁé ﬁlcett%dn&&p m

hydr Iken hal. o hydr

C 4 |
cyand g&ﬁ?]t i 3°mb&ﬂ‘°% ??Jf/l HHegrei EF“@?(‘ ﬁf'@f]ko"y’ or
5aIP ky[% aﬁmbeéoefthamlm tiE cdrbonltd wﬂi@l?tha_y?hr@ﬁo%vﬁta&l@d RO Igﬁfa)n a
re he co or a als ene
ol yoo Fafoli Sk Ry Sl et o ke
ate d, W}(N’ﬂ oatiduyltir fattter ¢ohprieothe stpr0F R &plykyingahelGtatd Ry, groups so
e nbOdtha{mg Eom&ﬁﬁondc;f e éio §'¢drl§ o%&l?el\{ Iwﬂ@?xf ?arlpoﬁ% el"géﬁ Jlfg/rare both

preparing a npoun
attached form a carbonyl Hydrolyzing can be conducted in a solvent such as

acetone, butanone, acetonitrile and isopropanol, or aqueous solutions thereof, and is
preferably conducted in aqueous acetone. Preferably, the hydrolysis step follows the
15  cylization step.
[00119] 1Ina 12" embodiment, the disclosure provides a process wherein the
cyclization is conducted by combining a compound of formula IV, or a salt thereof,
with a base in the presence of a solvent. Such bases may be, for example without
limitation, cesium carbonate, cesium bicarbonate, potassium carbonate, sodium tert-
20  butylate, sodium hexamethyldisilazide, and preferably cesium carbonate.
[00120] Ina 13" embodiment, the disclosure provides a process wherein the
cyclization is conducted under an inert atmosphere, such as nitrogen or argon
(preferably nitrogen) in a solvent including, for example without limit, DMSO, DMF,
DMA, N-methylpyrrolidone, sulfolane (especially DMSO and/or DMF).
25 [00121] Ina 14" embodiment, the disclosure provides process for preparing a

compound of formula VI:
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C~-_ O "\\NCO WVII 2) VIl 10 the process
conprising: transformng the ketal of fornmula VII to
an internedi ate i socyanate of formula WVIII. The
transformation is preferably conducted via a Curtius
rearrangenent. [00124] In a 17th enbodi nent, the
iveGhReBM Provides a process wherein the pcr/us2007/074377
transformng step is conducted via a Curtius
rearrangenent conprising the steps of : 15 a) mxing a
substantial |l y anhydrous solution of formula VII with a
base (the base is for exanple, wthesf limtation, an
al kyl am ne, especially a tertiar m ne, preferably
triethylamne); b) adding a hal o@m e (for exanple,
a chloroformate, preferably i-BuOZCClL), to the
solution at a tenpenature—oef—fro dout -10 C to about
0O Cto forma m xed 20 anhydri de~gf~ the acid of
formula VII; c) treating the m xedranhydride with an
azide reagent (preferably NaN3) in t he presence of a
phase transfer catalyst (preferabiy a

tetral kgl amoni um salt such as tetrabutyl amoni um

br omi H&PRISHBBRTS ol 99 at a tenperature of about -10
C to abobydr@yAdettis chtarmaidthef tlecpupard déorpfla Voyitngl a
vila: hydﬁgl)yz}ﬁoazqugéo%ﬁéggd E&I&Hﬁ@@@ﬂﬂ %1 ngtZre% fr%@% -Sto

ealnqasusanla
<

anRy drkopis §o|Ea&eri *brﬁrokyfﬂns st velhopy & Bse piskithin ée Vi and

tP 0 f f &Elfbﬁlletahﬁlﬁﬁl@tﬁlrhg&ﬁﬂﬂwlM@H'\ﬂ@fém{g&ﬁ &2 of Kf;ﬁ)elfmﬂl}&hé\/; Il
rere t he subst an solution.o

hovt et it By S e AP bR b G T

I n a W8erdbiphesiboadditimmtvith 4nrpegagiic sdveosthat & pprrldmnd@sbl%n water.

proc e§nri.fefr9(f or?&%ﬁ Q@{ én@ gre%cyhg m@%%gﬁer@ fncﬁlﬁiﬁ I\'?} %Jn%NéthﬁMﬁf’? g

a keta
10 1,2- dlmethoxyetahen 1, 4 dloxane espemally THF

[00122] Alternatively, ina 15" embodiment, where R, and R}, together with the
atom to which they are both attached combine to form a carbonyl, the disclosure
provides a process for preparing a compound of formula VII:

NR4R,
NR{R, &
"N

{ X
HO-Z-OH CO,H
WCOzH Nt
(P Via .
: )

Vi Vil

(o)

iz
1nZ

15  the process comprising:
reacting a compound of formula VIa, HO-Z-OH, with a compound of formula
IV (optionally in situ) in the presence of an acid catalyst to give a compound of

formula VII,
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O z) IX the process conprising: contacting the

i socyanate of formula VIII (optionally in situ) with a
compound 10 of forrmula RLoCOW (e.g. acetic acid) in
the presence of a corresponding acid anhydride (i.e.
(R1000)20) to to formthe am de of fornula |IX wherein:
RvO200801G%06al kyl (Ri o is preferably nethyl)pcrarsdoriviss
OH or OC1.6al kyl. [00126] In a 19 x' enbodi nent the

di scl osure provides a process for preparing a 15
compound of formula X -31 WO 2008/ 014360

PCT/ US2007/ 074377 NRIR2Z CN~-@” 44 IX\\-NVRIOO OX
the process conprising: hydro%zégkg the ketal noviety

of th am . de A npound of
fornUY 3 K. Re f{%yg¥5f§élng COﬂdItIO%g and reagents

are Vil rrv 4oA Gt cach ogamenee i fndepsndsieiylskleqtad fromehyerpgen, Cisalkyl,
Pref eg ahl ¥1ha/a¢Jg94 ){yﬁk&f | :$an QRARUEFE eécmcnec%m,qu é(—O)Cl

sol ution o ound havi ng a ketal nhoiety in

or gan®&yISRIpeably T (-flp prdek 4iffack MAE®EYne) and

hyslr omrkttratily the adipdur(dabd foethuld Vid)s efttylead@ytiol 246 th€adidcazlystLis p-
0127] In a 20th

enbodmﬁ%ﬁ?EF%med‘“amp%sﬁpg 6$OV|des a process for

pr epalf?i3dl aln cibiipobndineot the disqlasing pidyides pRcesRIOT preprringHNR
R H >g:oﬁlp&md of DRLQmMO " N, Re R9 10 Xl

NR4R,

4
,

(o]
aNco

CJ

vill

vl —

10 the process comprising:
transforming the ketal of formula VII to an intermediate isocyanate of formula
VIII. The transformation is preferably conducted via a Curtius rearrangement.
[00124] In a 17" embodiment, the disclosure provides a process wherein the
transforming step is conducted via a Curtius rearrangement comprising the steps of :
15 a) mixing a substantially anhydrous solution of formula VII with a base (the base
is for example, without limitation, an alkylamine, especially a tertiary amine,
preferably triethylamine);
- b) adding a haloformate (for example, a chloroformate, preferably i-BuO,CCl) to
the solution at a temperature of from about -10 °C to about 0 °C to form a mixed
20  anhydride of the acid of formula VII;
¢) treating the mixed anhydride with an azide reagent (preferably NaN;) in the
presence of a phase transfer catalyst (preferably a tetralkylammonium salt such as
tetrabutylammonium bromide at about 5 mol%) at a temperature of about -10 °C to

about 0 °C to form the acid azide of formula VIla:
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the process conprising: reductively am nating the
conpound of fornmula X with an am ne.of fornmula HNRSRO
in the presence of a Lewis Acid followed by a reducing
agent to forma conpound of fornmula Xl having a

pyrol I i donyl am ne noiety. 15 [00128] In a 215L
ewbQolsiorBdo, the di scl osure provides a procepSriwdier s
reductively am nating conprises the steps of: a)
adding a Lewis Acid (preferably a titani umreagent
including, without Ilimt, Tid2(Oiso-propyl)2) to a

sol ution of conpound X a t he armne having the
formula HNRBRO in an aprotic rsaqﬂzvent to form an

i m ne-enam ne of fornula -\ -32 (WD 2008/ 014360

PCT/ US2007/ 074377 RINR2 SCOZRRNR9 Xa ; and b)
treating the imne-enam ne of &g‘rrmla Xa with a
reduci ng agent (preferabl Or ane di nethyl sul fide)
to afford the conmpound o mul a |XI having a

pyrol I i ndonyl am ne noi ef p’ In tthe foregoi ng steps,
the aprotic solvent can fogr exanple, wthout
limitation, dichloronmethan®, acetonitrile, DVSO, DM,

and N-net hyl -pyrrolidinone (pagfer abI
di chl or onet hane). [00129] In a 22nd” gn‘oodl ment, the
di scl osdr keafmeavitdestiafly phpbes solyioe pEhercyIneidefiforaula ¥l to

for muf,ay m&léd%%;ngﬁéﬁag 1§0§ya9£t§£fq5rﬂlgﬂa)(/ﬂﬁ el et Wl s Bhdigyy 10
[00130] In a nbodi ment, the disclosure provi‘des

pr oc e¥RYdrs sqlytiop afacy gade is drsd v Adlegar sigreprul a X1 11 NHRL

N © jdo12Xj @Q«N%R'e?b@imenf\lthe tRec1d3Bre p.%llvllde(:js atphlﬁesﬁ P ﬁl@ﬁa‘ﬁx?g a

COlTprl Sl n r rotiiraony am ne o
‘fomp%ﬁld f) gnu?a &%avmogggpketap 5) ¥t¥

formu
NRiR,

e
7

(o]
H
N

R
R;,COW A\ "
VIl 10 Q‘ A
(o]

IX

the process comprising:
contacting the isocyanate of formula VIII (optionally ix situ) with a compound
10 of formula R;oCOW (e.g. acetic acid) in the presence of a corresponding acid
anhydride (i.e. (R;0CO),0) to to form the amide of formula IX wherein:
Rio is Cialkyl (Ryg is preferably methyl): and
W is OH or OC\.salkyl.
[00126] Ina 19" embodiment the disclosure provides a process for preparing a

15  compound of formula X:
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15 fornmula XIl. [00131] In a 24 x' enbodi nent, the
di scl osure provides a process wherein the
deprotecting step is carried out by hydrogenating a
solution of the conmpound of fornula XIlI in the
presence of a catal yst such as palladium Preferably
tWe 200881430 2008/ 014360 PCTI US2007/ 074377  PCT/US2007/074377
hydrogenation is carried out at about 20 to about 40
psig in a solvent, including, wthout limtation,
nmet hanol , over 5% Pd/ C catal yst at about 25 C for
about two to about six hours. [00138fRin a 25th
enbodi ment, the disclosure providg¢s\a process for
preparing a 5 conpound of formul npri si ng
coupling the conpound of formula X‘ }Hm@ HET LG
compound of formfa to—afford a cqﬁ;oun of formula I
wherein: HET is a 3-14 nenbered erodryl ring
havi ng one to four heteroatons selgected fromN, O or
S (preferably one to three heteroatoms, especially one
to t tons) in at |east one of the rings
(HETM@% %%%f§%§%P§ a 6-substituted 10 qui nazolin-4-yl
, nore pr ety yhegetelmodiudttsamidapf oquilaiX2eforma doumpbynd
a n d L@ fd;r§1ul§il XI @l@ﬁﬂ }Rgrog&lgg&n&%rﬁ Qﬁcﬁ'gaggrftsoﬂé val l&gﬁr{‘b‘to @Hotsje of
ere

5-
hefer%ﬂP?WeW&vFWGmBW@WBWy%%?%mQFﬁﬁﬁy@%W@@F@H“PPBm N,
S, Oct‘om@ounﬁllx ﬁﬁlngy ketal @oic8y idan drganié-soMedib@sr@thnpleckadik fanl ,

?Llr egl]:ydroc lor1c ac1d abgl{? téilj\]? ?tr l())%r\{ ﬁl}]Sa"l%gt% aE0u¥ ﬁzgdfop%oﬁ%e%}a?ﬁ%yl
15 ( plrﬂelflék aEﬂ =y20I*_’ @nbalimenty the élgré%ure ewp@csr agkdcsss &n proparing) .

[ 00133knpéhnk SEYIRAG a7 OUp as used herein includes,

wi thout limtation, groups such as hal ogens,

mesyl ate, nonaflates, sul fonates, tH8Ft ates and
triflates. A preferred | eavi ng ¢gro i s hal ogen or
OS02R16, wherein R16 is phenyl, aN - o 7- menber ed
het er oaryl havi ng,one &NRiRer e at ed fromN, S
or 0, Cl.6alkyl, or a 3- to 7 20e ed cycl oal kyl ,
all of which are optionally substix utea by one to
three groups selected fronrhalggm and

Cl-6al kyl. In the nost preferre n%odlnent LGis a
ha® ogen, especially chlorine. [00f54] In a 26 h
enbodiempodess chfgristhgscl osure provi des a process for

%gﬁgr in gre&cti&e?y%qyaﬂgg tgg cofm?)gu% lo?for)r(r:lulaNBWithRé% am(lznoe_of E)'rmula

HNR3R in the presence of a Lewis Acid followed by a reducing agent to form a
compound of formula XTI having a pyrollidonyl amine moiety.
15 [00128] Ina21™ embodiment, the disclosure provides a process wherein
reductively aminating comprises the steps of:
a) adding a Lewis Acid (preferably a titanium reagent including, without
limit, TiCl2(O-iso-propyl)2) to a solution of compound X and the amine having the

formula HNRgRy in an aprotic solvent to form an imine-enamine of formula XA:

-32-



O 25 R8, RO XI -34 WD 2008/014360 PCT/ US2007/ 074377
conprising the steps of: hydrolyzing the ester noiety
of the conmpound of formula V with a hydrolyzing agent
to formthe acid of conpound VI at tenperatures from
about -5 to about 5 C NRIR2Z ~\"NRIR2 co \ --0
WE2008689%R, \\\C02H O O 5 V VI reacting acgarspoiehr
of formula Vla, HO-Z-OH, with a conpound of fornula IV
(optionally in situ) in the presence of an acid
catalyst to give a conpound of formula VIl having a
carboxylic acid noietyf- N RiwgR2 71O Vi HO Z-OH -
\WC2H Via 2) VIl | gacting a conpound of
formula Vla, HO- Z-OH (pfefegrably [al kyl ene gl ycol,
especially ethylene glyc Qi th a conpound of
formula 1V (optionally|irE Sltéd% n the presence of an
acid catalyst (prefera w{of uehesul fonic acid, or a
hydrate thereof) to g conmpound of forrmula VII
havi ng a carboxylic ac 0i ety: |35 WD 2008/ 014360
PCTI US2007/ 074377 NRleig\IRI R2 G- O O\\\CO>zH

HO Z-01-1 - \\\Co2H V| & o |

Q

O

Xa ; and

b) treating the imine-enamine of formula Xa with a reducing agent (preferably
borane dimethy! sulfide) to afford the compound of formula XI having a
pyrollindonyl amine moiety.

5 In the foregoing steps, the aprotic solvent can be for example, without limitation,
dichloromethane, acetonitrile, DMSO, DMF, and N-methyl-pyrrolidinone (preferably
dichloromethane).

[00129] Ina 22™ embodiment, the disclosure provides a process wherein the amine
of formula HN(R3)(Ry) is preferably terz-butyl amine.

10  [00130] Ina 23" embodiment, the disclosure provides process for preparing a
compound of formula XII:

LY

N
~ \\N Rqo
x. Ay

the process comprising:
deprotecting the pyrollidonyl amine of formula XI to form a compound of
15  formula XII.
[00131] Ina 24" embodiment, the disclosure provides a process wherein the
deprotecting step is carried out by hydrogenating a solution of the compound of

formula XII in the presence of a catalyst such as palladium. Preferably the
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VI \ Vii transform ng the carboxylic acid noiety of
the ketal of fornmula VII to a corresponding

internmedi ate i socyanate of fornmula VIII: NRL R2 cL
NCOS5 VIII; contacting the isocyanate of formula VIII
(optionally in situ), with a conmpound of fornula
RYOQa¥0(4860g. acetic acid) in the presence OPCHUS2007/074377
corresponding acid anhydride (i.e. (RLOCO20) to to
formthe am de of fornmula I X having a ketal noiety:
"NRRR2 NO H ~\N. RIO O 10 2) IX, and

hydr obydmigengtidnhiecaked adt atabowe £§/to@bout 402 psigiin d eoleeht, fnclnding, a

IX to - u I PG 1Y
2008, 040" A, GRERELNG Aol bl S 20N o
O X; 2bgH&RdPHS: R1, and R2 are independently hydrogen

or anpafszne1iPd B @mbddiEbnd e islostre BbvRARG proklhs #r Breparing a
i ndependent |y Cl _6alkyl or optionally substituted
benzyfomPoyRd °§f}ﬁamﬁ§ CYPRIisng %&%WPW“H?WH@‘@H Xwith a
Cl. 6al kyl ; Wis OHOr\OC1. 6al kyl; sj" Zis

- (CT1T2) 2-, - CTlT, b¥ ~(Ta)o4 ; and

compound of formula to afford a compound of formula I wherein:
HET is a 3-14 membered heteroaryl ring having one to four heteroatoms
selected from N, O or S (preferably one to three heteroatoms, especially one to two
nitrogen atoms) in at least one of the rings (HET is preferably a 6-substituted
10 quinazolin-4-yl , more preferably 6-trifluoromethyl-quinazolin-4-yl); and
LG is a leaving group selected from halogen or OSO,R s, wherein Ry is
phenyl, a 5-to 7-membered heteroaryl having one or more atoms selected from N, S,
or O, Cyealkyl, or a 3- to 7-membered cycloalkyl, all of which are optionally
substituted by one to three groups selected from halogen, CF; and C_galkyl
15  (preferably LG is a halogen, especially chlorine).
[00133] A leaving group as used herein includes, without limitafion, groups such
as halogens, mesylate, nonaflates, sulfonates, tosylates and triflates. A preferred
leaving group is halogen or OSO2R 6, wherein Ry¢ is phenyl, a 5- to 7-membered
heteroaryl having one or more atoms selected from N, S or O, Cy¢alkyl, or a 3- to 7-
20  membered cycloalkyl, all of which are optionally substituted by one to three groups
selected from halogen, CF3, and C,ealkyl. In the most preferred embodiment LG is a
halogen, especially chlorine.
[00134] Ina 26" embodiment, the disclosure provides a process for preparing a

compound of formula X:

NRR,

N

at

(o]

H
\\\N\n/Rm
7

~

ZI

25 Ry~ "Ry

XI
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T 1i T2 and T, at each occurrence are independently
sel ected from hydrogen, 10 Cl4al kyl, C24al kenyl,

hal ogen, hydroxy, cyano, nitro, CF3, OCl.4al kyl, OCF3,
and C(=0d 4alkyl. [00135] In a 27th enbodi nent, the
di scl osure provides a process for preparing a
cRopsedsgaf formul a Xl wherein: the conpoungtt@dsioorora37r
formula VII is (7R 8S)-8-((3S)-3 15

(((benzyl oxy) car bonyl ) am no) - 2-oxo- | -pyrrolidinyl)-
1, 4- di oxaspi ro[ 4. 5] decane-7- carboxylic acid, or a
sal t dohpriepfthe steheofcompound of fornmula Vila is benzyl
((39)-1-((7R,8S)-.7-(azi docar.bonyl ) - .

L AN ox o AR el SRR eliept omun i) 1 ) car
amat elydolyziag sghttto folne the edid oficprepogmhyiaurapadturésgromabeut \A tp |
i's befgylsed(3S)-1-((7R 8S)-7-isocyanato-1,4- 20
dioxaspiro[4.5]dec-8-yl%-2-oxo-3-pyrrolidinyl)carbanat
e, or a salt thereof MRtte conpound ofBrmula 11X is
benzyl ((3S)-1-((7R 8S)-7-acetam do- ¥, 4-

di oxaspi ro[ 4. 5] dec=8-y?) - 2- oxo- 3- pywr of i di nyl ) car banat
e, or a salt theregk  tdm campo.und\\\cfoem mula Xis

benzyl ((3S)-1-(( R) - 2- acet am
oxocycl ohexyl ) - 2- ox@= 3- pyrrol i di nyhycar bamate, or a
salt thereof, and the conpound o¢ fornula Xl is
benzyl ((3S)-1-((1S, 2R, 4R)-2-acet am do- 4-

(tert-butyl am no) cyl ohexyl ) - 2- oxo-@-pyrrolidinyl)carb
~amate, or a salt thereof. -37 WD 2008/014360

PCT/ US200 A 35emroynd 9t foamuly YadiO4-QlL withp eamppid of fopmla
 discl Ds(gp’tfb?zﬂl& Wsiitdlﬁﬁ tha pR§cB&®S sn deldlcatply® W\jerﬁg%@o\urll\dv of
conpoun ormula |:.NRIR2. NRLR2 NR1RZ $1 ~0O
o0 i b S o i B Ry o vi a0 07 v v
VII  NRIR2 NRIRZ NRIRp O ONCO = N R @QRR oC(OWQ 11
\W\A\N RO

o

HO-Z-OH

VI WCOH
Via Q
CJ

vi

10 reacting a compound of formula VIa, HO-Z-OH (preferably alkylene glycol,
especially ethylene glycol), with a compound of formula IV (optionally in situ) in the
presence of an acid catalyst (preferably p-toluenesulfonic acid, or a hydrate thereof)

to give a compound of formula VII having a carboxylic acid moiety:
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IDQO ZO0Ox VIII IX$SNRI .RZ ~-NHR, N H NCO
NyRIO HNRBRO ONTRbO OO O N, Re RO RB IN Xl R~
XIl' NHET \NO LGHET =Ny RO OO ~N, 5 Re Ry the
process conprising: -38 WD 2008/ 014360

PCTI US2007/ 074377 hydrol yzing the ester noiety of the
owopsgdzeof fornmula V with a hydrol yzi ng ag&ritus2007/074377
(preferably an al kali hydroxi de, especially sodium
hydroxi de) to forma conmpound of formula VI; reacting
a conpound of formula Va, HO-Z-OH, with the conpound
of 5 formula VI, ggtionally in situ, i#R®he presence
of acid catal yfé—/gzreferably p- tol ugn isul foni ¢ aci d,

or a hydrate t ) to afford a co of fornula
VIl having a cat %(%lllcuazmi noi ety; X raagf ormng the
carboxylic acid of—the—ket al ormula VIT to
forma corres ing intevaedi ate i anat e of
formula VI11; 10 contactingtheiso te of formula
VIIl, optionally®in situ, with a co j of formula
RlOCQN(preferabIly acetic acid) in the presence of a

correspondi ng acYd anhydri de, (RlOCO)VﬂO (pr;eferably
navi ng o Rav e elen Bt Bl pberatichl o Iphl B uf

havi ng a
t he aneitebponding fndarmediate ifoxyange OfdvrmulaWéH

NRiR;

of

(o]

K
J

5 VIIL,

contacting the isocyanate of formula VIII (optionally in situ), with a

1nZ

compound of formula R;0COW (e.g. acetic acid) in the presence of a corresponding
acid anhydride (i.e. (R10C0),0) to to form the amide of formula IX having a ketal
moiety:

NRR,

o
H
R

¢

IX; and

inz
///

10

hydrolyzing the ketal moiety of the amide of formula IX to form the

compound of formula X:
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15 conmpound of fornmula X; and reductively am nating
the conpound of fornmula X with an am ne of fornula
HNRSRO (preferably tert-butyl am ne) in the presence
of a Lewis acid (preferably a titaniumreagent such
as TiCl2(Oiso-propyl)2) to forma conmpound of formula

Xho 2v8MiaB@ a pyrollidonyl amne noiety; 20 pcr/us2007/074377
deprotecting the pyrollidinyl amne of formula Xl to

forma conpound of formula XliI; and coupling the
conpound of forrmula XII wth a conmpound of fornula

HET LG to afford a conmpound MfR.formula |; wherein: 25
R1, and R2 are independen hydr ogen or an

am ne-protecting group; nd R10 are independently
Cl. 6al kyl or optionally su stﬂtukgd benzyl; R8 and RO
are i ndependently hydrog al kyl; Wis OH or
OCl1. 6al kyl; 5" vt" Zis - 1T2)2- -(CT1T2) 3-, or
"(13)0.4 ; -39 WD 2008/014360 PCTIUS2007/074377 T 1,

T2 and T3 at each occurrence is independently selected
from hydrogen, Cl1_ 4al kyl, & 4al kenyl, hal ogen,
hydr oxy, qyaam, nitro, CF3, OCl4al kyl, CIFS, and

C(=0 d _4al k r, IS - - ).. HET is a
3-14 rrenb ’é%‘, %%Ffé ‘Iﬁ%ﬁ“ “ﬂ%/]i’yﬁﬁ%ﬂ‘a{\? %‘hﬁmzﬁ%"%ﬁw goi

het er oat oRBand Re@leaadepaiddnrlndy. dhllkleJr optiofllf pubedraedizhayl;one
to three roat o ne.to two nitrogen
o) 1 et ReRe g ER B P GO 1S oref or ably
a 6-subst m Woedr ogUjalk@zol i n- 4- yI , nore preferably
6-trifluoronethyl-quinazolin- ); and LGis a

| eavi ng group sel ected from en or OSO2R16,

wherein R16 is phenyl, a 5- Q\_ menber ed het eroaryl
havi ng onEigﬂcmmne,atmﬂmvsale d™¥+.@and N, S, 10 or O,

Cl.' 6al kyl 2 al?d 'l% a eta81 ﬂlgggnreergl Ige}{&elnﬁ)aslemed flg]o%l llgdt%t’en

whi ch areotlona Bstitut

griBupS-alkyldeutignslr iy Wah}tfig%n cyv@ﬁ@lt@n@FBCiC@MﬂCE and

(prefe@@&twmgﬁ s a halogen especially chlorine).

[00137] .In a 29@h enb QFHI t he djscl osur rovi des
o

a confI8tinb ot2 4 F??Pﬁdé{“ Sre QLOVHCSAPEGCES FOr PrERYTiRg @ Ro

\ N~" Qrompound of formula XI wherem.
the compound of formula VII is (7R,85)-8-((35)-3-
15  (((benzyloxy)carbonyl)amino)-2-oxo-1-pyrrolidinyl)-1,4-dioxaspiro[4.5]decane-7-
carboxylic acid, or a salt thereof;
the compound of formula VIla is benzyl ((35)-1-((7R,85)-7-(azidocarbonyl)-
1,4-dioxaspiro[4.5]dec-8-yl)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof;
the compound of formula VIII is benzyl ((35)-1-((7R,85)-7-isocyanato-1,4-
20  dioxaspiro[4.5]dec-8-yl)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof;
the compound of formula IX is benzyl ((35)-1-((7R,8S)-7-acetamido-1,4-
dioxaspiro[4.5]dec-8-y1)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof;
the compound of formula X is benzyl ((35)-1-((18,2R)-2-acetamido-4-
oxocyclohexyl)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof; and
25 the compound of formula XI is benzyl ((35)-1-((1S,2R,4R)-2-acetamido-4-
(tert-butylamino)cyclohexyl)-2-ox0-3-pyrrolidinyl)carbamate, or a salt thereof.
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"\W\C02H 15 0 VI wherein: RL and R2 are independently
sel ected from hydrogen and an am ne-protecting group
selected from BOC, Chbz, and benzyl (preferably Rl is
hydrogen and R2 is Cbz); 3 20 Zis ~CT1T2)2-,
-(CT172)3-, or 4.(T3)0-4 ; and T 1, T2 and T3 at each
owouhoseiee are i ndependently sel ected from pyliRELI074377
Cl- 4al kyl , C24al kenyl, hal ogen, hydroxy, cyano, nitro,
CF3, OCl.4allryl, OCF3, and C(=0) d 4alkyl (preferably
Zis -(CH2)2- ). A preferred conmpound of formula VI is
(1R 28) 2 ((S)-3 25

g benz 23{3 oﬁér)r(lgonr(rillengeg { bhg 1s<%io g ! rogléles a d)lrocgss for P&eparmo a
there@hmmm4©fﬁﬁmm008/014360 PCT/ US2007/ 074377 [00138]
In a 30°" enbodi ment, the disclosure provides a
compound of forrmula VI that is

(1R, 2S) - 2- (r(R$) 3- (benzyl oxyma; bonyl ani n ﬁR‘dxopyrroI i
di n- I-yI - oxocycl ohex carboxyllc a gr a salt

t her eof . ®0139] In a oenbodlnent _the

di scl osurB oevi de a nov QﬂgpquQ(gf pua Vi,

or a salﬁ:jhereof N R N 0 " \WA C02H,_Z) VIT il
wherein 0 R, and R2 ar eyl ndependently, g}ected from
hydr ogen @nd an ani ne- profecting groudi ected from
BOC, Cbz, vand benzyl (preferably R is hmdrogen and R2
is Cbz); Zis -(CT1T2)z-, -(CT1T2)3-, or --'~"1T310'
;and Trl, Ta&rangd T3 at each occurrence are

i ndepend ly skl ected froggﬁzd?ogen C, 4al kylye

C24al kenyls=dal pgen, hydro gyano nltro

OCl1- 4a k ~NEFB, and 15 O dal kyl (pre ly Z

' W! 4.5
o_

is -(d ). A preferred ﬁpqpﬁﬁ of formula \
(7R, 85} - (3S) 3= benzyl exy)car bonyl ) am ‘- 2Jox.
| -pyr @Ii i nyl -1,4-diox%ii:’o[4.5]decane- > °

z

[o)

X
VHI X
NRiR, NHR
:
(o ()
= Hor X
w 10 AN Rio
HNRgR, O I O\\ \n/
> o}
N. =
Rs/ Rg N\

the process comprising:
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carboxylic acid. [00140] In a 32nd enbodi nent, the
di scl osure provides a conmpound of formula VII 20 that

is
(7R, 8S)-8-((3S)-3-(((benzyl oxy) car bonyl ) am no) - 2- oxo- |
-pyrrolidinyl)-1,4- dioxaspiro[4.5]decane-7-carboxylic

a@qum“& salt thereof. [00141] In a 33 d gabadidRit,
t he disclosure provides novel conmpounds of formula

VIla, or a salt thereof: -41 WD 2008/ 014360
PCT/ US2007/ 074377 N R1L R2 ~i0 °,.,CON 3 U22-3 Vlla

\r/]\'hgf ei n: @da@%gﬁ% e&ér@ndwﬁ%ﬂﬁ@&%ﬂ’of?&hﬁ@wﬁthf af OM

ydrogen and an a sel e

17 om B 2% 35 T Y P oD R Sy PO

and R@rm soo@tpm)n,d of BmHA VL, Z i s - ( CTiT2)2-, -(CT1T2)3-,

or ~(T3)0 4 .and T 1 ccurrence are

[ ndependenta (fﬁf/lg R 8}—%%% Pgiggﬁ WY CEmP?%m 5

C25 4 afokeutayY 1, orttighady @iryitu, inythie m@ynce efaaid gatalyyit tprqﬁerab@RB

OCL. %lu&iékulfoﬁ%ifo?u 0 nagmaﬂm@fﬂoﬂa%mlcmﬁmﬂ& kRRbY v 1S
re

(CHQ% ; erred conmpound of forrmula Vila is
benzyay?%%gfmFﬁff RTEY: 7. (azi docar bonyl ) -
1, 4- d|oxaspﬁﬁmﬁmgﬁédﬁ@mﬁwy&dm&a@bﬂhamﬁwﬁmnhmdnnmbﬁmaﬁb

amat ec rres[pgndm ulterme%aq 1fsoc?1anat IBIBO rnv the dl scl osure

provides a C oun that i s benzy]
((8S) - 1-( GWCM)the‘zfsoe}azatmfé@mble AL, )optlondlydfv Ovarsip arcomaous]

dec- 85ffbanuid RPXOW ( %reﬁzﬁbfy@l’:éﬂg hdiylin tﬁ@ﬁr%ﬂi@%ﬁa coﬁésp@}mﬁah&d
thereof. 15

di
di scl Bhyfride. l&ﬁ)a%&?reéef%ﬁﬁ%‘ﬁ ﬁ"&Yéﬂdoe* 5 i ’P?{]’P fhe afvf’T of forgipla X
salt hfhmpeedfdlndicl; R2 O NCO Z wherein: -42

hydrolyzing the ketal moiety of the amide of formula IX to form the
15  compound of formula X; and
reductively aminating the compound of formula X with an amine of formula
HNRgR, (preferably tert-butyl amine) in the presence of a Lewis acid (preferably.a
titanium reagent such as TiCl,(O-iso-propyl),) to form a compound of formula XI
having a pyrollidonyl amine moiety;
20 deprotecting the pyrollidinyl amine of formula XI to form a compound of
formula XII; and

coupling the compound of formula XII with a compound of formula

{ ::} LG
to afford a compound of formula I;

wherein:
25 Ry, and R, are independently hydrogen or an amine-protecting group;
R4 and Rypare independently C;_galkyl or optionally substituted benzyl;
Rg and Ry are independently hydrogen or C;.galkyl;
W is OH or OCy.¢alkyl;
o,
7 N\

. — 7~ (Ta)os .

Zis H(CTT2)-, {CT(T2)s-, or o4 .
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WD 2008/ 014360 PCT/ US2007/ 074377 Rl and R2 are

i ndependently sel ected from hydrogen and an

am ne-protecting group selected fromBOC, Cbz, or

benzyl (preferably Rl is hydrogen and R2 is Cbz); ss

Zis -(CT1iT))2-, -(CTIT2)3-, or 3)0-4 and T 1, T2 and

TWo3bhesBAGéy occurrence are independently sel pefedod o3y

hydrogen, 5 Cl-4al kyl, C24al kenyl, hal ogen, hydroxy,

cyano, nitro, CF3, OCl1_4al kyI OCF3, and

C(=0) C1- 4al kyl (preferably |s-(CH2)2 ). A

EJE gfs)er redTg Oﬂﬁﬂiﬂ'}dt Qfn cfc&frﬁhﬂe@s 1Mebdndénﬂy Q802Y from hydrogen, Cy.
BRSO ot BN E, nie, 5: Bl BFFyfcar b

amat eC(WlﬂM(ptaﬁe@ly%tsh(@ﬁbo)dl ment, the disclosure

provi des 1 o ed R4 M, Ihat nzyl
C(39) - 1. ( TR r‘r‘%ﬂg’qﬁ ?Ec‘fy‘i’ﬁng&b""’& B %ﬁ‘%‘;’l?gé p’%a‘?}é‘f"ﬁ'%@?
- yb) - Zlegig frggn N pirolpicteranlyopeia thiseerratereatomy, cspeaiadly pne to two

t her eﬁlfr@ge{l 0044 at lehkt @ne%?th@ rifY P BBREerably RS -sHhsGGlc@SUr €

provi des npound formula | X~ oOr alt thereof:
N RS SRG R e Rped riiapopatig g ent ang

R2 are i ndeperiesiglgyouseleeed an fidla@en dr$0R)e Wwhersid Rafis

am nezpr ot ac f

benzy lé}g X g Ié)r%mbgrrﬁ?f{&eréaﬁ'l aQ% g%ne & g]reﬁgéis s&gbﬁéed )frgm

i 40~CTOre)-glkyl, Or(mﬁzy%nbereé)?yclommcﬁ“&f whigh are gptionpily and

T3 at su‘Bﬁiﬁi?ed%?@thB mfb@@roaﬁs@elb&éa%ﬁnﬂ@ggnl oF; 98 €Ghied from
al ke hal ogen, hydroxy,

hydr oge 4 n
cyan 08’ EE’"I "tb}yg“]G ‘ﬁ?gﬁog&fs’pﬂ‘a‘ﬂwﬂl ‘YI&F and
C( =0 pasa) kyd a 195 eabeimdat, yhe Zl\ttlé‘bure(pﬁlvﬂ)s&-coﬁipouad]ﬁf f&nla ivs,

Cl. 6a ferably nethyl). -43 WD 2008/014360
PCT/ U!é[éé%)%%gf?b?? A preferred conmpound of formula I X

i s benzyl ((3S)-1-((7R 8S)-7-¥t®t ani do-
1, 4- di oxaspi r o[ 4. 5] dec- 8- y@% 0X0- 3
[o]

-pyrrolidinyl)carbamate.
Q\\\cozu

15 o
VI

HHZ

wherein:
R; and R; are independently selected from hydrogen and an amine-protecting

group selected from BOC, Cbz, and benzyl (preferably R, is hydrogen and R; is Cbz);
S
&
20 Zis {CTiTa)-, «CTiTp)s-, or \=7 (Th ang
T 1, T> and T; at each occurrence are independently selected from hydrogen,
Ci4alkyl, Cy4alkenyl, halogen, hydroxy, cyano, nitro, CF3, OCy_4alkyl, OCF;, and
C(=0)Ci4alkyl (preferably Z is ((CH,),- ).
A preferred compound of formula VI is (1R,2S)-2-((S)-3-

25  (benzyloxycarbonylamino)-2-oxopyrrolidin-1-yl)-5-oxocyclohexanecarboxylic acid

or a salt thereof.
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[001461 In a 38 h enbodi ment, the disclosure provides

a conpound of fornmula I X that is benzy]

((39)-1-((7R 8S)-7-acetam do- 1, 4-di oxaspi ro[ 4. 5] dec- 8-

yl)-2-0x0-3- 5 pyrrolidinyl)carbamte, or a salt

t hereof. [001471 In a 39th enbodi nent, the disclosure

pﬁB%&ﬁB.n& conpound of formula X, or a salp.ﬂaﬁ&ﬁﬂﬁyn
N~O H NYROO OX 10 wherein:

are |ndependently hydrogen or an am ne- protectlng

group selected fromBOC, Cbz, and benzyl; and Riois

Cl GatOBWS] Er[ @joereﬁlpcldﬁne% tHe alsa%drregg)eﬁe% aI%Zmb&mmaorﬁlﬂld VI
Rois prefer red 15 coqgound of fornmula X is

b enzy}hat is (IRXS) 2-((S)- 3 (benzyloxycarbonylaml 2-oxopyrrolidin-1-yl)-5-

( ( 3S) oxbeyclohSatRrbozyldaeid and @mthdreexocycl ohexyl ) - 2-  ox
0-3 -pyrrolidinyl)carbamate. [00148] In a 40 h

enbodi ment, the disclosure provides a conpound of

f oful0813%] fhail™ embdgamezt, the disclosure provide a novel compound of formula
((39) v~ & LR geRor 2- acet ami do- 4- oxocycl ohexyl ) - 2- oxo- 3-
pyrrolidinyl)carbamate, or a salt thereof. 20 [001491
In a 40" h enbodi nent, the di sff6sure provides a
conmpound of formula XI 0 salt thereof: -44 WO
2008/ 014360 PCT/U82007/0743_ °NRL R2NH ONY RO

OO0 ~N, RB RO Xl wherei ©\\\C02H

-,

Z
VII
wherein:
10 R; and R, are independently selected from hydrogen and an amine-protecting

group selected from BOC, Cbz, and benzyl (preferably R, is hydrogen and R; is Cbz);
| T
7 N\
: —(Ta)os .
Z is (CT;Typh-, (CTTy)s-, or o4 - and

T 1, T2 and Tj at each occurrence are independently selected from hydrogen,
Ci4alkyl, Cyalkenyl, halogen, hydroxy, cyano, nitro, CF3, OC,.salkyl, OCF3, and
15 C(=0)Cy4alkyl (preferably Z is (CHz),- ).

A preferred compound of formula VII is (7R,85)-8-((35)-3-
({(benzyloxy)carbonyl)amino)-2-oxo-1-pyrrolidinyl)-1,4-dioxaspiro[4.5]decane-7-
carboxylic acid.

[00140] In a 32™ embodiment, the disclosure provides a compound of formula VII
20  that is (7R,89)-8-((35)-3-(((benzyloxy)carbonyl)amino)-2-oxo- I -pyrrolidinyl)-1,4-

dioxaspiro[4.5]decane-7-carboxylic acid, or a salt thereof.

[00141] Ina 33" embodiment, the disclosure provides novel compounds of

formula VlIIa, or a salt thereof:
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Rl and R2 are independently hydrogen or an
am ne-protecting group selected fromBOC, Cbz, and
benzyl; 5 R8 and RO are independently hydrogen or
Cl.6al kyl; and Rio is Cl.6alkyl. Preferably Rl is
hydrogen, R2 is Cbz, Rg is hydrogen, RO is tert-butyl,
aRg 2088ha3coS nmethyl. A preferred conpound of pdiisaaeh a3t
is benzyl ((3S)-1-((1S, 2R 4R)-2-
acet am do-4- (tert-butyl am no)cycl ohexyl) - 2-oxo0-3
-pyrrolidinyl)carbamate. 10 [00150] In a 41st
enbodi nent, the disclosure prGMRﬂes a conmpound of
formula XI that is benzyl
((39)-1-((1S, 2R, 4R) - 2- acet -4-(tert-butyl am no)cyc
| ohexyl)-2- oxo-3-pyrrolidia Ik Irbamate, or a salt
thereof. [00151] In a 42nd oodlnent t he di scl osure
provi des a conpound of forwyla XlI, or a salt
thereof: \NHRL ¢ NO H «0‘;L'R10 O ,N R8 RO 15

2

XI'l wherein: Rl is hydrogen or an am ne-protecting
group sel ected from BCC, zand benzyl; R8 and RO
are i ndependently hydrogenvgg Cl. 6alkyl; and 20 Rio
is Cl. 6al kyl. -45 WD 2008/ 014360 PCTI US2007/ 074377
Pref eV¥Fiy R1 is hydrogen, R8 is hydrogen, RO is

tert - but yR, andRgarRiQepesdeBisklydted fAmiy &b gen bfbhn G MR Profedtingf

o P toR B Cof B Gt g FueRi e

ide. [00152] In a 43d enbodi nghtw, t he di scl osure

provides a conpound of fornuléi;& 5that is

i V-((1R, ZSZQ CTZT &( % (o pToy %ndpyrrol idinyl)-5
c T ﬁexyl

-(tert- buty M HO)’ ) acet ani’ or a salt
t her eof . @088 T:Rieagh ogarience s dndeneadently seletedfosthydeeme

provi dgsikd, C URaHNI188] BRLRH c§dnMitro, CF3, OC,4alkyl, OCF;, and

C(=0)C,4alkyl (preferably Z is (CH;),- ).

10 A preferred compound of formula VIIa is benzyl ((35)-1-((7R,8S)-7-(azidocarbonyl)-
1 ,4-dioxaspiro[4.5]dec—87yl)—2—ox0—3 -pyrrolidinyl)carbamate.
[00142] In a 34" embodiment, the disclosure provides a compound of formula VIla
that is benzyl ((35)-1-((7R,85)-7-(azidocarbonyl)-1,4-dioxaspiro[4.5]dec-8-y1)-2-oxo-
3-pyrrolidinyl)carbamate, or a salt thereof.

15 [00143] Ina 35" embodiment, the disclosure provides a compound of formula

VIII, or a salt thereof:
NR;R,

0

X,

wNCo

»,

wherein:
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(7R, 8S)-8-((3S)-3-(((benzyl oxy) car bonyl ) am no) - 2- oxo-
I-pyrrolidinyl)-1, 4-

di oxaspiro[ 4. 5] decane- 7-carboxylic acid, or a salt

t hereof; 10 benzyl

((3S)-1- ((7R 85) - 7- (azi docar bonyl ') - 1, 4- di oxaspi r o[ 4. 5]
dﬁﬁ'ﬁ) /}ﬂ 0 ox0- 3-pyrrolidinyl)car barmt e, PéTn?sz?o&})o%sW
t hereo %enz I

((39)-1-((7R 88)-7-|socyanato-1,4-d|oxasplro[4.5]dec-8
-yl)-2-0xo0-3- pyrrolidinyl)carbamte, or a salt

thereof; Remayl are 1ndependently selected from hydrogen and an amine-protectin
(3S)-1- ((7R 8S) - 7- acet am do- 1, 4- di oxaspi r o[ 4. 5' dec-

(

yl) - 2graepdel§tedf@mﬁﬁcr 5b% a5 459y} @gf%aslﬁw hydjpeci aadfags Cbz).
thereof; benzyl ((39-1-((1 & «, :

S, 2R) - 2- acet am do- 4- oxocycl oh) 2- 0X0- 3-
pyrrolidinyl) \ yereof ;. and benzyl
((3S)-1- ((%g@rﬁ &éigg’c’a% d6- 4”2‘!1 P but yI ami no) cyc
| ohexyl) - 24, Tbxmﬁawclrcmbundmcayde)rmareb@nwsel,ecterfroal Igadogen,

t hgr e@ f alk)%% L&ﬁ%}g“}lalog& %d%?y Igya\%ﬁ‘t%ﬁr%l % n(t)Cl 421%? OCF;, &nd

di scl osure provi npour
f or mub GOV palkyd (ppefarebfs) is 8(-(3@@3*3) 3-

((¢ benzyl %ye)f&@a MMLMmonﬂhMmmnzyh ((38)-1-((TR 8S)-7-
-pyrrolidinyl) i oxas

car bo‘;?‘if?’?“&toa{éfdd"xas@}ro[és ey y It ﬁ%’f(’eﬁm‘)g‘il&y&ﬁﬁ?ﬂmﬁ of

f or mujoa14¥ | an 4 %" babixljnhent, the disclosure prov1des a compound of formula VIII

((8S) maid M eTo]n

dllgxag%lﬁrb%@@ g”é@“f? ﬂ?@%(ggg pofl(?s 0 4%]??%% 351 ar’bamat
e, orpyﬁoh@yﬂ)c%rb?éﬁ@dﬁasﬂt@m‘?ﬁound of formula VIIIl is
benzyjooi4sB Shir alz7é @rﬁﬁ)dﬁ@lf the ISQGNR BAREs a cBhmpound of formula IX,
dloxasplroF4 5] dec- 8-yl ) - 2- oxo- 3- pyrrolldlnyl)carbanat
e, oro&sdypeofhereof: a conpound of formula IX is
benzyl ((35)-1-((7R, 8S) 7- aq\emaam do-1, 4-

di oxaspiro[ 4. 5] dec-8-yl) - x0-3-pyrrolidinyl)carbamat
e, or a salt thereof; 30 n onpound of formula X is
benzyl ((3S)-1-((IS, 2R) 2- cetNaquLo 4-

oxocycl ohexyl ) - 2- oxo- 3- py I(Tfrnyl)car bamate, or a
salt thereof; and -46- Y W200%8/ 014360

PCTI US2007/ 074377 a co of formula Xl is benzyl
((35)-1-((1S, 2R 4R) - 2- agf ;jdo 4-(tert-

but yl am no) cycl ohexyl ) -2-0 o- 3- pyrrolidinyl)carbamate,
onsa salt thereof. [00155] Imnxa 46th enbodi nent, the
di scl gsure provides a process wherein a conpound of
formua 1 is

N- ( (1R, 2 SR&AR} Rpar¢ independonityys¢lentrd fioin- h2dr()¢e§‘>)md2n @xoe-Brofedting
(trifLupkaomlih)ebd, @@Z@JHe&y\"{F%i’eﬁa ¥(§r5%l1 wlﬂléc&éi
cycl ohexyl ) acetam dé or a sal her eof

present invention nay be enb in other speC|f|c
forms without departing fro /t spirit or essential

attri but esz §hgrrens,-, 1dws,),-lhe T&+enbodi ment s
20 T 1, T, and T at each occurrence are independently selected from hydrogen,
Ciualkyl, C;alkenyl, halogen, hydroxy, cyano, nitro, CF3, OC_salkyl, OCF3, and
C(=0)C,.4alkyl (preferably Z is (CH,),- ); and
Ry is C.ealkyl (preferably methyl).
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shoul d not be considered limting. Any and al

enbodi nents of the present invention 10 nay be taken
in conjunction with any other enbodi ment or

enbodi nents to descri be additional enbodi ments. Each
i ndi vi dual elenent (including preferred aspects) of
W6 2008081 MENtSs is its own i ndependent enbgpdiFBRb074377
Furthernore, any elenent of an enbodinment is neant to
be conbined with any and all other elements from any
enbodi nent to describe an additional enbodinent. In

addi ti on, Atphgeried &sBindioNféaRild IXMs BezyE IS TRERIES7-acetamido-

conbi ons f rent enb arts of
enbodpnéﬂ¥§mmeﬁggf% ﬁldﬁ§3lﬁ%§§P%§?%8ﬂ ® and exanpl es
of t hi@0%4pl et d B} emtdinknidae disgiosure bEﬁtha'Eblﬁ)NSnc[ O 1X
The f |

Tpec BB AL AR Jca-t&g}ﬁo Ph bR R AAEL. o 1003
def | nﬁ’YETPWYBFWF’GTéd”P &“ ﬂéffegf oup or termherein applies
to tjoet470r CLEBIOembAAMBNE ME BHIROY brot 08 aSP8sduhd F3ErinGR X,
and clalqg %?d|V|dually or as part of another group,
unl es¥ *6tHBYWse i ndi cated. [001581 The term "al kyl "
refers to straight or branciaRchai n hydrocarbon
groups having 1 to 12 c n atons, preferably 1 to 6
carbon atons. Wen nunbe?gfgﬁ ear 25 in a subscript
after the synmbol "C', the 3 h crrpt defines with nore
specificity the nunber of Ybdh atoms that a
particul ar group nmay cont . Fr exanple, "Cl_6al kyl"
refers to straight and bragyched chain al kyl groups
with one to six carbon atons, such as nethyl, ethyl,
n- propyl, isopropyl, n-butyl, Xt - butyl, n- pentyl, and
S0 f owtickein: The subscript "0" refers to a bond. Thus,

the term X drox al kyl
i ncl udes Ey%?j g\x}{rg gﬁ?glldamﬁ' rrg%rﬂ%/e f gr a“&“‘h r%xy &"ﬁou Seiected
AIkylﬁ@ﬁ%@%ébzwawm%edgmbst|tuted mnth one to three
gr oups sekgg&g@mgqom (CL.6)al kyl, (C2 6) al kenyl ,
hydr oxy, halog cyano, nitro nééyl 6a|ky|)
oCF3, O =BkrableReispydrecndy Péﬂb)z and &, Ruggiy mgipylo Apesfased 360
P(tsr | Uspauad O4GH X emllzyl ((mﬁil( (IO)S ﬁatkgé{a)md(o é oxocylclli)helxgll) -2-
HC02 S( C1. 6al ky NH2, NH(C _6al kyl ),
N( c1 4"98'51"%"1?"{“%?"’ )31, S02(Q _6al kyl),
C( =0 0@48lal knd 461 eﬂrwd@\eno(rlc@)cqc@me prodigésleybrapvedNHifainkdy X) |
q(= %ﬂsﬂéﬂz@i (@SB Enes, %%éﬁﬁlm L&cycgﬁexzswxeal kyl,
phen benzy phenyl et hyl , phenyl oxy, benzyloxy,
naptHVFMKHWpﬁﬂPmmF&régyéﬁﬁﬁ%nbered 5 heterocyl o, and/
oro a omMer- trm B ¥mboTRRREMhE Bisd e poaiHNla.conffvaf & formula X1,
substltalSJaeﬂqler Kkyl is substituted wth an aryl,
heterocyc cycloalkyl or heteroaryl group, said
ringed systenB are as defined bel ow and t hus may
have zero, one, two, or three substituents, also as
defined bel ow. [00159] Wen the term™"alkyl" is used
toget her with another group, such as in 10
"arylal kyl", this conjunction defines with nore
specificity at |east one of the
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substituents that the substituted alkyl wll contain.
For exanple, "arylalkyl" refers to a substituted

al kyl group as defined above where at | east one of the
substituents is an aryl, such as benzyl. Thus, the
termaryl (Co-4)al kyl includes a substituted | ower
Nvb%bosoflge N at | east one aryl substituentp,@nes,ghsRsr
i ncl uges an aryl directly bonded to 15 anot%er group,
i.e., aryl(Co)al kyl. [00160] The term "al kenyl" refers
to straight or branched chain hydrocarbon groups
having 2 to 12 carbon atons anﬁzat | east one doubl e
bond. Al kenyl groups of 2 0 6 carbon atons and

havi ng one doubl e bond ar preferred. Al kenyl
groups may be substituted 3as Wescrlbed above for
al kyl groups. 20 [00161] féﬂﬁ1 al kynyl" refers to
strai ght or branched chai drocarbon groups having

2 to 12 carbon atons and aL.Ieast one triple bond.

Al kynyl groups of 2 to &sCarpon atons and havi ng one
triple bond are nost preferred. A kynyl groups nmay be
substituted as described abBbve for al kyl groups.

[ 0016&ferciie term "al kyl ene™ refers to bivalent
straight or branched chain 25 hydrocarbon

havi ng 1 fo?R2 8%/ YeRm PO oFP of *é‘raﬁ‘b‘]e;Pfqt“g “Bé‘?“fﬂfﬁ
atonsﬁmneog,auﬁmmﬁﬁzmn, wherein nis 1 to 12,

ferabl e qreu at is,
yl ene @ %ﬁp§a%Pl ew%mgﬁg %m% 8‘§%§'£§re most
preferredRmihasmannB ‘al kenyl ene” and "al kynyl ene"

refer to ],eye@‘ibgrﬁl i h?g'loﬂeg %eﬁ?ébﬁgf%]ﬂlg e]@)o{ oe%n% IT( e%)é[}ﬁé/l and Ry

groups, respec

gr oupi nmiyl bepf%fm?é t:masrtl@d)f fsmeeXkis paved (380 (élk?é{iéR}%r
aI kyl o gaR14pS- (ze[zQ%ﬁ%]no)?ﬂ%h&@[)@oxab1@9%M1d1 ?ﬁcfal%ﬁlﬁaté 0 an

iggen at om su tut ed i ned herejn.

08l e nt ‘He ePB‘?“fﬂ“"“‘a hﬁ 8‘)’(3}“””6 Prov‘ﬁ‘&*l aﬁ&'@%’“{"h‘éf groap!
: o C, thad Heyiyl (35)48(19\R 200801360 (PCHIISHOOTDRASI 7-

[00164 V%en script .l wth reference to an
alkoxf% Omﬁnéﬁramme ﬁ?%%g#%% , the subscript refers

to t h@OIﬁlhbétr a §¥ e dioent, alteciwsloqurﬁalrovadqea ¢ympenpd pfgrmula XII,
cont aphy shinmael@d tion to heteroatonms. [00165] It shoul d
be understood that the selecgjgns for all groups,

i ncluding for 5 exanpl es, koxy t hi oal kyl, and
am noal kyl, will be nade d?%hfe skilled in the field
to provide stable conmpound®t @0166] The term
"carbonyl" refers to a bi Kﬂwfﬁfbonyl group
-C(=0)-. [00167] The ter refers to a carbonyl
group linked to an organicYadical, nore

particul arly, the group Q§;C%Re| as well as the

bi val ent group -C(=0 RL- which are linked to
or,gani ¢ radicals. The groupmRe can be sel ected from

al kyl, al kenyl, al kynyl, cycloal kyl, heterocycl o,
aryl , WU?“%eteroaryl as defined herein, or

R is hydrogen or an amine-protecting group selected from BOC, Cbz, and

benzyl;
Rg and Ry are independently hydrogen or Cy_galkyl; and
20 Ry is Ci.galkyl.
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when appropriate, the correspondi ng bival ent group,
e.g., alkylene. [00168] The term "cycl oal kyl" refers
to fully saturated and partially unsaturated

hydr ocarbon rings (and therefore includes
"cycl oal kenyl rings") of 3 to 9, preferably 15 3 to 7
cwbhewoabdns. The term "cycl oal kyl " i ncl udepcSuaboioi4377
rings having zero, one, two, or three substituents

sel ected from (Cl-4)al kyl, (C24)al kenyl, hal ogen,
hydroxy, cyano, nitro, CF3, Q(d _4al kyl), OCF3,

C(=O H, Cerf}bGir, kalytcygen,RsGE oz (iGrt-butdidnld Rho)is methyl.

N O 48PS S SRR YRGSl pye e

C( =O) x@iohdibyiy-@meuliMeyinaByldiekChcotatidey | ene) NH( alkyl ),
20 anﬁ%%&] C(In_ 93(‘19016&1'1{#&6{ %@)s%sge%ﬂ)lvlﬁw a)c%mpo-[ln@oftf&Wa X1

"cycl oal %L al so 1 ncl des such ri n% havi ng a second
ri ng Meded({hérd3-(Ce- bamm? AETULPYG iRt Hiter:-
het er aﬁyﬁﬁlﬁb)cyelbhexh@wmw yia sklt tAESYE. Oor having a

b to 4 b t
The « BPER naf's B 5B i eliiup BRog R R b R
fl uor o and7&,888:((3S}-BAb&Y)lofhertogyaminhal-eal Ikykrolidwdrst- a
subst alsmp%g[g% Jéyalne 9%&9&@% &% s eiohal o 25

substi tuen or ex hal oal i ncl udes nono,
10 and ¢ PRETI @D - o b TH BT e &P Ry
Means s @HKIWI)&E&H@ehﬁHEdﬂQhe%E or nore halo

[o0172)  Thet 6om -GS egeem CRapr i e YoBgsh

sul f upyr@hdinybxcdrbapgenor a s§i0deo8] The term "aryl"” refers
to phenyl

napht by AL PRSP A8 Bt LI DRI R0 Sl
zébo, pmbdmytl)mjbwtetqme@ttgqmét ituents selected from
(a)al kylb |- m&l)z R oxo RGN 2- 0% ANO,
nitro, e ﬁ \ CiFfod%M Hﬁy °

( ())’fy("j"’l“ii%ﬂ”ﬁ%? ‘T‘atedﬁﬁ o "2’ ‘@4 44l kyl) -49 WO

2008/ O143Gﬂlzﬂ((IBS)USZIKDRIQY43&7&mxdﬂ#4€i@21(tﬁtv4aﬁmiobtytl9hex3$(D

| kyl 4al kyl )2, N(G 4al kyl)3
3021 C ”OAPEFE' W)@(ba‘aﬂfﬁ%‘"’i‘ﬁ?y (é%me? D, )2, MG aalioh)

Cre0 (0@154}1 a|Irk:y45e Ebodical, W|dysclosa§q@fq§]deq a process wherein:
(=0 (CL. é%dﬁéh@f&}oNﬁ@ivﬁllsKYk 39-8- ((3[§P£1174] The terns

"het erocycl 0" "het erocyclic” refers to substituted
and g(bEfﬁéélﬁ’b‘@"tant’EMDé'a‘“ﬂ)o%oxﬁrldﬁ‘HPli‘dé“y{)v% ‘E‘H‘asr%{\}[“ﬁ Jdecane-7-
part|aMkyﬂmmmﬂwkhyhﬂa&ufated) 3- to 15- nenbered rings

ga\r/r;%e(r)g c&ﬁ) of orr]lgltﬂg (/ﬁa 1s ((?g)clh(i‘y i{&ﬁb éan 8car ony% ltP
b|2éycﬂlp?ea<1grlowﬂxkc Sahd 0]5@}31pm<11§mvﬂm%bemaé@ or g sait thyredfi

groups. E@@angohrmg)fﬂsfrm&meun%&mthq(ms@wlswmaw1n4 ng
a heteroatomcan contain one gen or sul fur

at ons digrepTgH-des ﬁwyBﬁé’xt’ o PV%‘H‘P‘“WP"P‘F’H@%% °"a*t %‘r‘rﬁ’erﬂf
provi ded tahaﬁponrtme)frdahah Dmsl B&meﬁ ((cm InEtrResspab@tmidor ,4each

ring rovi de t he
ring %‘8’}%“’“0{]4 S?Jeflzl é SC{XO Clglrn carba ate or a.I.sﬁﬁjt ugtIé q

rBﬁgs_conﬁke@nmgmhﬁﬁuydhKoﬂamdl«ﬁ%dyGSBEMQdepﬂonay
‘cont ajRcRithdky§AROBpR IRy IRIBaRY 002 AbSRIEd,
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partially saturated, or unsaturated. The nitrogen and
sul fur atons nmay optionally be oxidized and the
nitrogen atonms nmay optionally be quaternized. The

het erocycl o 15 group may be attached at any avail abl e
nitrogen or carbon atom The heterocyclo ring may
CROLGBOL1EET 0, one, two or three substituentsSabRShHAS,
from (Cl4)al kyl, (C2_ 4)al kenyl, hal ogen, hydroxy,
cyano, nitro, CF3, QG 4al kyl), OCF3, C(=OH,

C(=0 (C, 4al kyl ), CO2H, C02(d 4al kyl),

NHCO2( Ci - 4edntpihnl of Dirkela ¥t tetiky) ((33)|Fr|2(1s 2RR)G-acdhidy X rer-

ggoo—t?u%!ia %%f:yg]glre )5:' %ﬂz@j%?)o cé(yl)ar CtleT)Arfglsaiftyc e)reof

al kyl [em}slNH(laal 44 bl)lbodamad# 08 dikios} bolidéhalphoyése RBerdi{ £1_

4al ky N SR L1 )|

M ST oyt AP PR LRRAR AR 1o
oxaz oﬂtﬁﬂﬂlprﬁylpt yllqginseabnot- Vlnlwnt))pxrmhélzd+y|l)ebfcwy¢xyl)acetamlde or a salt
I sot hi,geg! | dinyl, tetrahydrofuranyl, piperidyl,

pi perazin i 2- 0X0p |§wr azi nyl, 2-oxopiperidyl, 2-
oxopy[rOP]éP dl heyqreseré ny 8&@ﬁf bﬁ)ﬂnbodécf étbqtlﬁ‘{/fpemﬁc forms without
4- pi plepirti@rtyoin, thd irik mysdmtam;trlangsltherezs TRy, i etlol¢Wmbodiments
: E: g%pga (1| (}()flslderellaglm ng Rr%l algcri] él em% 111mentﬁ (%%16 present invention
quiP nudy bd italkgd in Ctallmcttoewtahy@rmn dmb04hmcht oxatbhdimenyd to desctibe
the | jgk@onal QBLdimbnes! h’:%cﬂ 1§J1muah§é:n%ﬁtq9£Mjim%ﬁrgfer?erd%pteas) of the

substituted and unsubstituted aromatic 3-

14- neTHPeTiBEnty s Kyviradspeidenbsmbodigent orthpraps, 49 elgent of an
sel ecdn®ddifné M rikant & be@bmlb\hddmuahny dn@ @Bdthed Blemaits flokany

;Ir ggz%mbo I_ngnt I{ol (gg;rlg_eoan adcggooenarl e’d‘g%l r&leygﬁn a(%ll‘tlro%ulir:eg)rr]eosg% %l\/é-[l on
t @5 14ﬁnmpbmse:dmbmat191}s®tf fliffergrt omprglimeigpdrts pf ampodifnents, he

het er Q@ahibns HeQHREO mdaekmaiw ol At RFhHRIMEAR contain
one or two oxygen or sulfur atons and/or fromone to
four nitrogen atons provided that the total nunber of
-50 WD 2008/ 014360 PCTI Uﬁﬁﬁﬁiﬂ@ﬂg?? heteroatons in

each r]j ur .. or. Ies and e rin as at l.eas
e B 5 SR EuShnd 45 BaRR s BOE BB b T s usR
bPey cdrpp@daiw@lmsr Tleywtidl defgitiow psvnﬁ@yor@@mapwe@mevln@anlhm
ato MBh4 @Qu{@%rﬁ?hrét@ﬁ&bq f’ﬂE %ad‘n%ﬁgnt an %llu}ﬁs %Iﬁﬁ\}ilJugl?%g as &Ft of
unsaturated. The nitrogen an ur at ons

opt i oHahErErHR “Bliiséﬂhirééfe #dgetthe nitrogen atons may

opt i opasBy e ténﬂumylerewrszte @lralghlectrefamwdhalg h Qe dr6dps
one

are or trlc C Iude | east

Fur 1 SaSHE berta S o Crorba o £ Samaios W g oo P
ey bie a subsmipt after trsymbad C'atho stariot deflive whiethere sgrifititygireoup
ma LBOo "
Tt o Bl oPGEA B, A oG s B0 Find} A D; Bl vE
cont atefars zaestraight @nyebranclygd clmin 4yt greups st erteitd tesrton gtelhe stck d

from z(sglet‘h?l) @1‘1}’96 dyrca(élcgopﬂ’apg K%E\%/ t»buml %@g’ anm(&ifogﬁ()fhe _

& 20 e Ry v octpH: TESECr bRy o

4 k IO ﬁl Io. I rox e oups
e

o =O)pazbe wwm@ﬂ@)m thr@(gm))f( semctevafrqeyﬂceﬁ HCad ey,
and/ ofydrofsl, R clandaldoyt’, oe) Mif) locréd @) @=0)(C .calkyl),
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[00176] Exenplary heteroaryl groups include pyrrolyl,
pyrazolyl, pyrazolinyl, 15 im dazolyl, oxazolyl,
|soxazonI t hi azol yl, thiadiazolyl, isothiazolyl,
furanyl, thlenyl, oxadi azol y], pyridyl, pyrazinyl,
pyrinidinyl, pyridazinyl, triazinyl, indolyl,
bRBaekbisawo! yl , benzodi oxol yl, benzoxazol Y| peT/US2007/074377

benzot hi enyl, quinolinyl, tetrahydr0|squ|noI|nyI,
i soqui nolinyl, benzim dazolyl, benzopyranyl,
i ndol i zi nyl, benzofuranyl, chronDnyI counarinyl

benz owmom(c.&mcm NHCOY(bMaHWlD NQE laik iy, INH2 aﬁ{(cmﬂﬁt;@ |N>(d:n

et o aoori PP S ket PEfi

et er olyiyie) ¥ @l CHACMICHON Cexdiyb, 6, clms et od
qui n ,
6-tr ?%ﬁéh :Bherrgr ﬁglﬁg % zorllz?lloxy4m§) L p BTV s gered

gr duphefegocylgfaad/ Péﬁﬁteot°a§ mespfered hmrpwls‘éfb@tauwhgtltefdd alkyl fse
t er m dusstin@b@fvith e@dlarfieke@irdtydl® cyonalkide nberbitylarsupRait kihash ed

and unsubstituted, group. 2 00178 The conpounds.
s ol B ST R RY B0 bR Floc B dNb.OF e Sibtients,
Conpoaseas daihed thlowpr esent i nventi on cont ai ni ng an

asy ahhn i .
opt FEQH 3b/]caclgxﬁé véygﬁﬁ r g@é%&c%tgghe%% alagthé %%iu?gﬁcnom in
t He  aferyidtigl, this onpmetipadefinepwittoradre specifidity vtéeafsfommf thesuch

as bysussea@hymam @it RE A &ilf RLER. Rk e,!ample S?\(gfam?ls kFers to a

fron1o t|c B%B¥ct|ve startln% mat er
geone%“ g KT &F deBrd Py W %‘?)a‘df“-’?\lob“(ﬂf Hleeubsipas s @ng
t he | arkesuden balzgoTHe trprt@ﬁefyt(Cd;J)alltyhﬁclmsmﬁmndﬁed lower a]kyl
descr r

cont el?%g%gat 1 g‘tloﬁé :ﬂ’:ﬂ S%ggré%e nntdgitgﬁ {;}célﬁ(iegpn a%l 8recﬂegod1de 9 2 hs
géérre*tnpih%f BB rer @’yléﬁo)aﬂﬁ]e conpounds of the present
| nvenipb@0)_arrfe S@saliklyPdeB9 e straighh oM 3Gl 38 rbon
PCT/U82007/074377 may be isolated as a m xture of
i sonefePyfavipg zé‘é‘&af?’él?ré"lﬂo“i“?&%ﬂ‘?aﬂ opefioHple boafl | Alkerylgequps of 2
di ast tebeﬂm}lraltcens afit@@ifg enefdoubieboadHile @bsk preffedde tAllietyl groups
i sonme fhuct u re intended, unless
t he s%%éym e tr[ﬁtteéejzirséigséSbem YT {or alﬁyl Sditeric formis
speci 00%6d] | {Fhe tﬁmdlalmtyédefeﬂs tO[S@@&W@i br@gked gheamityidopaztyon of

CONPoURgs hefv“n%@|t@ﬁ2%9rb&%ﬁﬁs@n&@¥eag|o§eqhﬂ¥b(§lu nﬁungroroups of 2
activity conpared with the other.

Lt
ot or CBE RO ga At EE e TONhEPOEE: P prs%rr%# Pyl groupth e
pr es eidy bieR nweuirutbm desHiR8 atioRé|fsl 10 gros;gpar at ion of the
Eﬁl‘:fgﬂo&ﬁf t %Ee term aﬁ(?rlgnebreefe%c #)E/Xlgnq stra}/grl% a rcég h\9/1|nng
agént hydweﬂnboagmgm’rphwl 10 12 baripn iegess, avsefqrarblyStte@ egbdD,atoms,
Young, t@l,ﬁ@;ryl t
Chermt‘%g{r% ¥a Ite n §ftgl?b %L‘eféoﬁ?}nlo§ i,g%g a% rugsS gat s,
pharﬂlﬁz&%aewﬁr)f voéetré%ltaé?mwe m%st @?Pﬁrrqéy% tqﬁresf ‘@lkpnylege”

r eg /eranu mmha&eree@mmumﬁi&adlmbﬁmea}lsnd m@ﬂﬁ@fﬁdupsl ons,
ana/ or

Gl S CER T NIRRT RGN
wi@ h abhe fonagstgwpef human bei ngs and ani mal s wi t hout

exce 5[561\691 U RXd Gl ‘¥kko;iyr’ Feledr b Iarp&ygeql alofil sTbsfirule§ BPA % OF

defined herein. For example, the term “alkoxy” or includes the group -O-C, alkyl.
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15 ot her problemor conplication, commensurate with a

reasonabl e benefit/risk ratio. [00181] As used

herei n, "pharnmaceutically acceptable salts" refer to

derivatives of the disclosed conpounds wherein the

parent conpound is nodified by nmaking acid or base
eof . Exanpl es of pharmaceutically, @ﬁﬁﬁ

sa P%é)@ﬂgoude but are not Ilimted to, mner B

organic acid salts of basic residues such as am nes;

al kali or 20 organic salts of acidic residues such as

car bo;oyisup &meﬁi§sub§n if R&d \Llwr@fereﬁaeoanraﬁkaimﬁ)@wllopal Iy
acceptable salts include the conventional non-toxic

sal t seRoaigflpthe aﬁacfletrrffaw A pemiypatilicErayp pah

c onpotsndinfiddditidy tohesrosxapl e, from non- toxi c

convoRPleShafc ReRARGRRb i h b T RTR st vty
from ¢mmplgsaﬂk@(yakupdlsyl subAmimglkylywitlde mbdsrby one skilled in the field
hydr og Wdﬁstatﬁécoﬁlﬂ&fnh's” c, sulfamc, phosphoric, nitric
and th t he salts prepared from organic

aci dsl081%6h éﬁeﬁﬁ%ﬁwbmwbﬁﬁﬁF@ﬁw6@k§G€E®wﬂ%mmggyé%ﬂic

st ear jog167] aahé €mm rs%hr@ferstt@fr&a%hﬁ rofp fitkbdto an G SR AYicGl,
panoi ¢, mal eic, nmal ei c ﬁ | aceti c, ﬁgl ut am c,

benzomgre P%faquia&‘yﬁ|ﬂilecgr°up TP Rnis "reH as tée Rl R TFBDRe -

f uoar which drolinkede Stghlfl@xraulea,ls mtghcala 8S¢ih B@S’&le@ted ﬁadrmﬂm

di sul f n| c I | S

[0 018?? dlkyn Iyﬁgdllgf etgrgfylc{(]) ar%l & g%ergﬁrg as (!le:f{led her 1ntQﬁ
pres ewhenlammmme,ohr arpdnding ermrhgsupz ed. flikyéeme.t he par ent

CONpPOhfhsivh 'T‘ﬁ@teﬁxp‘%&é&aﬁél QefQét%'fﬁlv%tm@t@& £Ha GartiBly & hbtuPi¥ed
conventi onal chem Ctal fethods. Generally, such salts

can beydmeubraraes (pd thesefere inplgdes FrercloalienyAiings 008 B tp1% BB {Grably
PQ31 USOQ4h O Ashis/ Thd @E" c;'zmdantylo rncllaacs guch aﬁgmamg ZREme,
ggrprfg%p%{] idosartt}}érvéetsgh‘tgg m%nﬁts%glgcrt]%ﬁrrg%t( rl‘rgélufalkerg] thhlo%en hlydroxy,
sol veepano, witro,iGl s, O(Gixlidl), OCBE CH%H G0 ) Crgdindy @DiHy COx(Ci
nonaquegh ﬂﬂt‘%ﬁ' caAHJyBGS(@ Qﬂq e, %ﬁ(cl AGRhANG 4ﬁ1¥y'iba%?&f

| SOPro
Sui ¢ aBlaDe 0 e fQ§LFPl)éclr*ﬂkyll?éFWﬁ[gt(Efnogclﬁalkylene)NH(au(yl)

Phar ne@euti=ox(c, 2k eneaE, alkyih,h TRGkerm “WMatdaldiu bkd Séliddgsuch
East o i scl gsure of

Co A .19 1418 h

whi CnTes TR agrond s et Rireh e, ie Mg b P GBS

Si ncehquradd tgs) @hevilgremhort-a@rten badge of Jtoderipustogesi r abl e
qual i 0b€6§ C)fThe Q%‘h@i%?r%&l&@ﬁ ’Si'eférg tog:hl’orosﬂ%“p |ﬂ|u$rB ¥nd iodo.

bloavalla manuf acturing, etc. he ‘conpounds
of th@ﬂm)bséfhf tefnh\bélﬁ%%nm%ﬁv %@tla@r‘l rl@angi 9 prens iplp

f a5 M subliBats. thleex]?ﬁ;ﬂé > ektloalk inBll\d@e@hiloﬁkﬂ bi, &dhﬁﬂu@féﬂl@lﬁylt 0
cover s, of, resently cl ai me

o MBI et b Dy R R s B R Dt e hao
cont asubstingnt. Ifer exampee, “laRialioyll gsluidaIOEF. i nt ended t o

i ncl ugg, ANY 1Houa) ¢ %”&Joé{tor?%f?aﬁqncﬁﬂé 5d g nSsullof m{r§ e{?ase
an active parent arug of "the pyesg nvent i o |

vi vo ERI sthtem ‘aof Urgfers o phenyl. ipBangl Beprany, hnaphfhﬁﬁmii an

S lé,bl e dohth {1104 ke sarylhﬁclmeeﬁr%mmgs AXERELE @ ko RiRar ed
by nmodi fyi ng 15 functi onal present in the

oot ket SOy b el (e HEkSTcHafoR P EsHRS CHti nir,

CF3, O(Ci4alkyl), OCF3, C(=0)H, C(=0)(C,4alkyl), CO,H, CO»(C,4alkyl),
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cl eaved, either in routine manipulation or in vivo, to
t he parent conpound. Prodrugs include conpounds of
the present invention wherein a hydroxy, am no, or

sul fhydryl group is bonded to any group that, when
the prodrug of the present invention is admnistered
tWwo3od@{¥s@! i an subject, it cleaves to form gefd887/074377
hydroxyl, free am no, 20 or free sulfhydryl group
respectively. Exanpl es of prodrugs include, but are
not limted to, acetate, formate and benzoate

der i vRICULS, 48yl pk@had ) a0, Rionaid yngti emal, N(@Lﬁm in

" S bt Duna EraREEMle ot ruct ure” are meant to

I ndi cat-0) @ salkvapiNHakithatd/or S(-ONICE.laby RMONE, fOHYSt 0
fsu rvi M@ﬂh}s o'TI’i]J t'elfl)r{g ﬁe?er&ééi@ tjl e%@yg:ql %etglfs tonsulgslnal%d al?d5

roma reaction m xtur Orrmalonlno
ef §i cueibstifered Weﬁ@g@m(wblchgesrhe parfipily or fyllg satymated) ﬁnﬁelhi i on
| s i nhended itQ h@\ITrJ%Qﬂé/ to&&tﬁb&t&om@&h‘ﬂd§ 5&9&13815]7 membered

"Ther apeut j.cal I ective i'S
o AER Rt % | et B brgprs apt Ny P S tbered
i Nventrityatic gbupmer:ami rilgy bf idheterbeyolb giob;ecoammbﬂgaa&eradﬂoméan

C onpoé%)ggi% 094 cg‘lt\%eo(:;(y?errl o?%li@rrgp li'Jns and/ar fr%m og{qﬁ o%?%trogen atpm

pr esent 1 nvention I nati on w er aC{)| ve
i AYr eripaded thatthd ek jugnbertobheitandatolis in eRgbPing isdpur of s cand fuethero
t r eat prQfideR kiaMENin %Qbﬁﬁﬁsd@fez%t orie eabAR AP PR/ i@ééﬁ@ completing

PCT/ US2007/ 0743 {100186% ﬁéﬁ% herein, "treatin

or "t VeatiGRa reyelis gapps Y cqnaAn frsAPOLoms 288 Davkesaturatedt ¢
in a mmmiaturmrdrluﬁauiuﬁfehyfhb Ritrageh wiitB0lfur 210 ths mﬁ]}Cd)plﬂdﬁlly kea)
pr rer;/r: nglz:g% andglr?etnqéo%? WS Vr\rﬁliétéglgtleonillrﬁ%e Dl lilzréii Tﬂghete docgc]ose d
t d5 tgreupdiay éa@@clgd @ttaey yailable aigropantor ¢agon bte@nTb@ |hagmysle ding

as haMz!lyQQnthlB zer§, Be, {vﬂ)mr Birde kibSith A séec@d%‘%ﬁﬁ@usﬁaﬁ]@t &32

., .arresting it devel oppent ; and &L‘? rel1eving
t he d‘i)"él@ﬁ’gé’a?ﬁeé‘t Rydrogy, gyano, “éfrz?u%&n%(crjé‘ﬁ?"é ot (gHy he
dlh seasEOxCahlkyl), m&ﬁo(cmﬂcynmz@mﬁ)%(ei AlkYIR lNé'Iz, t
char e ou no
be cgﬁéﬁ’éﬁ%g%(éﬁﬁ @?’l% %‘fa Og(gf 4@ k'gb 2Cr§ )z(?her
sédbst ﬂmlweﬁﬁbs%gi(ﬁ@a%ylmebwalbﬂ) anjdipe ﬁﬁod(@h 4afkhlgs) &) -
and cJaﬁcmzc @kenﬁ,ﬁar@&togyahéyoﬁg incRE az&ﬁweByﬁoﬁldlﬁﬁ%tshybe

under st ood hese desi nat | oOns are
i dentané‘]hgylt‘}’%zl"]‘@??’d’d?odazﬁ'@yl H’l“’é‘?‘}ﬁ‘i‘“é‘c éathla@&eﬁﬂ1 ng to

L he t@tlﬁﬁpc&éﬂlﬁii}il Dieti®N pipafaﬂfyrmtdxqﬂ;;eadzm pb@g@&td@m
erein sen nven
%gﬂf] 12908 egpﬁ he "f’o q’hgt dmé’ém%‘/a’se of

| east’ pa crys
N2§ ( 1@@®1IE»R)th@m(rm}ehmyl bTu«’tn}dr;&lninrybsulmeqe( @amﬁmmhoylsul(@e

(triff y%ms falmhacﬂaahﬂaﬁa'tétaﬁyﬁm ﬁmﬁ%&yﬂawlhb me 1-yl)

cycl ohexyl ) acet am de, novel teri al

parti l@?ﬂ%k iThe t&ﬂpﬁaﬁrﬁﬁb‘eL?feirSdaFqbgfma@caeﬁ)tnﬁbhsewwéﬁrﬁmatwﬁ
Cﬁl‘ t ]?ﬂoﬂl4 nﬁ.ma‘rearrrn@sdlaaﬁmﬁ nmmth&eroawsss‘em&bd m <f> o, 6N @fat
the free base are nsu st ur.e

br of cFPEH HE A BT o P Pat YRR GRS ot 1108

badge H)Freenwprsd;b@sbdgrpups and 11-to 14-membered tricyclic groups. Each ring of

the heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur

atoms and/or from one to four nitrogen atoms provided that the total number of
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Exanple 2 as the E-1, HAC 1, IPA-1, N2, RPG 3,

HO. 5-4, and H1.75-5 Fornms. [00189] As used herein
“pol ynorph" refers to crystalline forns having the
same 20 chem cal conposition but different spatial
arrangenments of the nol ecules, atons, and/or ions

fQ P%O%MEJBG crystal. [00190] As used herei ny s@bydhas
refers to a crystalline formof a nolecule, atom

and/ or ions that further contains nolecules of a

sol vent or solvents incorporated into the crystalline

St I UCk bk Gtomd BEach@nY @bur OPLE Al B rn hﬁﬂ?leﬁ%ﬂ drbonMR). be
present in a 25 requl ar arrangerrent and/ or a

non- of Wesedring Fompianget bicypkand icyelie gropRgypay 63pfsin Qly carbon
ei t hedtords a3l MbChi saimaled, ipﬁ)mﬂry sfOaed, of hldndirel Thethiteugenbnl of

t he solvent npl ecu a_ sol vate. wi t
oms: S BB SEows b o e S GentaR g antyh Be
r e$ul quatefnizadnHp@robryadrouposisictodre iSakhcan tricfatio mugt frelugodt eatt €.
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20 resonance spectroscopy (SSNWVR). For exanple, the
presence of extra peaks in the conparison of an
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profile representing pure powder material, both at the
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gromh froma nelt, solid state transformati on from
anot her phase, crystallization froma supercritical
fluid, and jet spraying. Techniques for
crystallization or recrystallization of crystalline
forms froma solvent m xture include, for exanple, 25
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particle size distribution of the crystalline product.
Accordi ngly, calculation of the 25 anobunt of seeds
needed depends on the size of the seed avail abl e and
the desired size of an average product particle as
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renove excess sol vent or gaseous constituents. |f
distillation is enployed, the ultimte anount of
distillate collected my vary, dependi ng on process
factors including, for exanple, vessel size, stirring
capability, and the |like. By way of general guidance,
t\e 2008:@@sdoon sol ution may be distilled to aRausddrdfsr
the original 30 volume before solvent replacenent is
carried out. The reaction may be sanpled and assayed
to determ ne the extent of the reaction and the wt %
pr odui@e195n aRrcedutahia ehe pvapirhnoﬁbmgzk&me mhﬁmﬂalown in the art.
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This crystallme form may be employed n pharmaceutlcal composmons which may
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representing pure powder material, both run at the
sane anal ytical tenperature, and neasurenents for the
subject formcharacterized as a series of 20 val ues
(usually four or nore). 30 [00213] O her neans of
characterizing the formmy be used, such as solid
Shdbhsolise! €ar magnetic resonance (SSNWR)  perys2007/074377
spectroscopy, differential scanning calorinmetry

(DSC), thernography and gross exam nation of the
crystalline or anorphous -60 WD 2008/ 014360
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w || sppdients cnbaive chlamlcamntmesrdydlffdreﬁtfm@ﬁ;ularonucnpat tern may
be obt.ained i

upon. PRIIE” BEkHnT A ARUA R 1€ Ll Sha e ipsC RRRRERR)
paft i euhdigated pyt legs ghagy Wemwfqra}blmﬁ@mn i%avd mprp prefezebly lessthing
a X-r @y ofthd blafell £8 lm& £:@EdneNBNy héabtGidair® Segending g'om
upon neasurenent cond |t|ons enp Io¥ed and the SQ%&S1

mor phtf 6 Peks i are@pssutfigm thejsimulieg By Y Fyegrete

under &i<tiche Fdiathavigy salistawlly ﬂtreﬁlﬁ.tethloﬁ{igeﬁ@ty wﬁth 865 thaar Yo of
dependi upon experi ment con

accor %F E)%.’ gff) grpadn the g)aenmengilll¥ mez%sureci ]%)g%g atttem a]i'flnl%l f{?m th
béOtak@np¢M$@m1@ah@@d@mWWSﬁm@W@WKRQwWVHIa measur enent

error oglorfli ffnfaisiftd E}ﬁbo@?ﬂﬁhtea doft Posﬁloﬁ Q"ﬂ)\’(ﬁﬁ%d &Bﬁétm%(essernﬁﬂly
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urider Batswom 1ts iwalghttnhtée ompgsiteh. f orns of the instant
| nventooR) ar ?heg)%ent:é SPrdaBifbn ifbuliflg aﬂéorgroxésxleg lmﬁ)smar;smimt

provide X-ra fraction patterns conple

i dent iieéeamf@wanfémalrt%quvaﬁ ey ithes syeht aéefPrrFéa%Féepu ct ed
int hau@mmpmn WicRr drigfHkt &Sondics Sle@faddpy) @lagispectrddityty or
cryst k : that provide X- ray diffraction patterns
subst SHET ?F’°“&@ht.ca| to those disclosed in the
acbonf9az3i n gCﬁsthnree“gmﬁ alay bawirdphriedhbyt dnarigy ofpesthofls, inblading for

prese Q:Iambl@ %@Hll%on or-l;&?ysﬁﬁ)i%n'oﬁ ¥orh 9 s@éﬁ@:{o‘v@ﬁt Nublimation,
substantlal identities.of X-ray diffraction patterns

is wi SRV ‘tOH‘é‘ ey, 9li¢ W%%niﬁm’aw@ f@fn a3pthRT Alass; craggligatiqnn
the afbma suﬁé(rN’TtHEﬁuﬁ andGdd P ing. ﬁ&hrhb’lﬂi o M'ﬁdtzﬂ;hzﬁlfon or
gg: grersetﬁ%éﬂi/za{ﬁ?n d)lrf Srlygl ngq?r\ntg NR@%Z(SM Mixture 1ncgde--for ex%mp}e

evaporation of the solvent, decreasing the temperature of the solvent mixture, crystal
seeding a supersaturated solvent mixture of the molecule and/or salt, freeze drying the
solvent mixture, and addition of antisolvents (countersolvents) to the solvent mixture.
- High throughput crystallization techniques may be employed to prepare crystalline
forms including polymorphs.
30 [00204]  Crystals of drugs, including polymorphs, methods of preparation, and

characterization of drug crystals are discussed in Solid-State Chemistry of Drugs,
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Ket oester V is hydrolyzed to its correspondi ng

ket oacid VI by suspending V in an organic sol vent
partially mscible with water, such as acyclic or
cyclic ethers including THF, 2-nethyl THF,
lwaé-6bspRbdooxyet hane, 1, 4-di oxane, THF bei ngp@reh607ioad77
and addi ng aqueous base such as aqueous sol utions of

al kali nmetal 5 hydroxides MOH, where Mis Li, Na or K
IN NaOH being the preferred base, at - 5C to +5C. The
bi phasSR®Bym, RIRIPRiffes aidVah Sagell, 2heRittdn, SSCI,5Vdst Ifatiyet]

| east mene mbl{ Low tenperature for the base addition
and reacl%l on"1s inmportant to mnimze the

epi mel0p20st i ofer aysullmtiadechugueatiptageley sthont hechost efsolvent

gr oupe, sMn%rls tﬂﬂ&mf 5&3‘3191'(:1% uﬁcﬂl o\{t%}tmore fQJt&I @l{cﬁg %lugﬂFym{{he
tert-butyl er is then ad and the [ayers are
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di chl g 'iflg ?6\]]51 gp%lvergjtﬂ??ftorldrglgolgt?og %Hmedb the adquO? of an,

pr ef era
next musqmenﬁo: tirerzese the 3Gutklay af thezcamp@md mfthdeelnmalcandjto‘dffom (the

ket al fo%tlgn Mlcl'ybtals ma%olvgﬂ&sogent 11\ &%hle &%Qtlnh B%thl)vp n
\\\ CO2H [ 00216]

sdPut ?%ﬁ“‘&f SWable ;é?l?é‘i“@rf%{ @Fe?af}nﬁ Cldfttlh!nﬁ)‘P‘i?rPé‘@’fPé}ﬁ éonPPl§r
exchaggests. VI a distil I ation into a non hygroscopic,
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A gl ygl%bclafele)gge g%p‘gnd%ndﬂ) ?r'é(ﬂnri Qétablg' scﬁv%nggtlf{fd?(?g

supra hen ad preferably ethylene gl (1.
edy, fym bb@wnweaea@&ﬁwm%d@ﬁlﬁm Thoyemn “slu %us‘zsif an
aci ? h@&ﬁf&idrﬂb%éﬁllrﬁe%s@ldtl&ﬂ@&'é e OB, which Ghay ﬁﬂﬁcoﬁtﬁﬂ;lr_l |

m X |1 S I STI ed a ressure |

AR A S T A
cryst eldnipbung endgrolveragichi ghicormpératet hilitalEc etvatteinalfi¢ regard

cool i ﬂgu&eofoﬁgcg&l é(lggglt l‘OYIC Z)R'eg%lt%%oﬁgr&{c s&%n% W@E mixtures of

cooling to roo npeaure I sol at e
fi2Pt rﬁ‘tolobﬁoraﬁﬁth%‘ial?%@&fué%’thereﬂlr ying in about 70 %y| el d

(for [UeXeeH2) QkrkrystdR idy be RRREBZNy crys@lization mixture to promote

crystallization. As will be clear to the skilled artisan, seeding is used as a means of
controlling growth of a particular crystalline form or as a means of controlling the
particle size distribution of the crystalline product. Accordingly, calculation of the

25  amount of seeds needed depends on the size of the seed available and the desired size
of an average product particle as described, for example, in “Programmed cooling of
batch crystallizers,” J.W. Mullin and J. Nyvlt, Chemical Engineering Science 1971,
26,369-377. In general, seeds of small size are needed to effectively control the
growth of crystals in the batch. Seeds of small size may be generated by sieving,

30  milling, or micronizing of larger crystals, or by micro-crystallization of solutions.

Care should be taken that milling or micronizing of crystals does not result in any
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WD 2008/ 014360 PCTI US2007/ 074377 Schenme 3
Transformati on of ketal acid VII to nonisol ated ket al
i socyanate VIIl and then to ketal amde I X via acid
activation/azidation, Curtius rearrangenent 5 and
acylation NRIFR2 NRFR2 NRFR2 OO NNON
WEaRsALIERt I on H Q Q \-' %C2H to i socyanat ePCTHé%/omw
Acylation with \\\VIf RIO ROC(OWX 0 C 2

VII VITl I X [002171 The ketoacid VIl is fi rst
activated by transformng it to its mxed anhydride
Usi NGhirRé ficBkHNLMT fR@She qekift efyaflyimldd, @hdiyd 188 bBhoudstto
hal ofortga &s fg}ﬁr ef erably i sobutyl chloroformate in
dry <OPYERYEOWch as tol uene, trifluorotol uene, 10
1, 2- dbelasjor Geéohhma;xtule m:tvl be ffidrett e v acayth,@n€de isolated SOlldb

pr ef %@%L xaﬁquym{h le%Bﬁ ’sol %Fg!:l @I?ecgfbta ﬁdtlf)l? OR/ferqr

to a recoo U|ono trira am ne. he
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solutjon o i nmetal azid pr.ef erabl W %
sodi U AR B8 d’ﬁ%‘D or thfkedo 55 foprfion.o ed gysaings
t et r abiydf SpRIdic NTHs adstiSyg gprsefies Bivh ¥ tybkally produced in an

tetr adl%lldal}{ l Pé}%‘%p hymbgutqmwgght (’/5 IIS(HB‘!:d dfo@ld ﬁci 89 ?ega%g/ ﬁeat%{ &Tnh

bi phasic m oFous
a0 - 199@etebt "@b:asedméheo*r@mf - (lea@eiRDé (ettrbutylemparaf(Bek-oxo-

and tdaﬁ% (&lﬁw&ﬁatﬂ}gqm&ln&zylgﬁnoswngﬁdlpny]hc@clgﬁekﬁﬁceta%e

nol ec ar S| eves eln re erred }rl}%/ ag ent.
Curt i %8} léféFlP‘a}‘r‘&érh‘aﬁfW%ﬁlﬂ&atm@me@H% pa%iewtmaabepﬁw"@r

the drpoeyanaigea Ml:slh|scrédﬁ tchetltlhlIWhi ﬁo@cﬁﬂh&@@éaﬂzl c acid to
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form t al
ccior 28 2 GoRRYRF o eI e B S
i1s theoimelgs@ens @Itﬁmfgr ereayin N-(éR, 2 FRf Selreattuty lagnir@)-R-((S)-2-oxo-
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ketones.
[00210] By way of general guidance, the reaction mixture may be filtered to
remove any undesired impurities, inorganic salts, and the like, followed by washing
25  with reaction or crystallization solvent. The resulting solution may be concentrated to
remove excess solvent or gaseous constituents. If distillation is employed, the
ultimate amount of distillate collected may vary, depending on process factors
including, for example, vessel size, stirring capability, and the like. By way of
general guidance, the reaction solution may be distilled to about 1/10 the original
30 volume before solvent replacement is carried out. The reaction may be sampled and
assayed to determine the extent of the reaction and the wt % product in accordance

with standard process techniques. If desired, additional reaction solvent may be
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in 65-78 %yield (for Z =-(CH)2- , Rl=H R2=CBz,
R10=Me). Schenme 4 5 Hydrolysis of ketal amde I X to
ket oam de X NRLIR2 NRIR2 N v H-R10 hydrolysis N R10
Y OO OZ X 1X 1002181 The ketal hydrol ysis of
conmpound I X to the ketoam de X is acconplished by

hgabbR@14d0S0l ution of |1 X in organic, water pgS6d607874377
sol vent, preferably acetone and an aqueous sol ution

of strong acid, preferably INHC, for 2-4 hrs. The
preferred 10 tenperature for hydrol ysis is 45-55C.
Af t er added o Yealovelifto GigliR RRctioh b@lc@ﬁrﬂdiﬂc Prefe&bly axet ﬂinaEt ed to

di chl or onet hane ghan eta

by i SpRAFET B RS ol S SEA Mol Ds it BgHRS

et hyl [0821&} at e maypi@prafadild tn gddtsolvenssaliredtle mqtbe @ictioreyessalndthog
i sol a 0

(for w e é%?hﬁorn%&ir&@ %gfg%% leb&%{%ﬂ?ﬁ?xr&g a{%%hglw%c
Reé ucF‘PX/‘ét"aamlmlctPﬁte iFthdayspling Wasice(at dischyses ahere froremtegiion
XI NRURZIVNRE Rbange. AdthodghMelfinRkOnckRAlicitthay @ ar QbgaRdide@n

HNR8Rg O\ .0 =N,. R8 R9 .X 002191 To
a dr5}%‘63‘1&"?%“81‘%@%‘18%‘?%}1’56‘%) C‘?”ﬁe"&f[‘“&’ﬁlogﬁﬁ‘%hﬁt ant, a
pri magojution is A fedly @bLAIAS%Y tobbul @%] Thearckdesh mipieinay addtiyred

ot YA M S B s S gl
Tl 2(emipn mixrqmayde gigned fqaebomzld@wt whil @ammrgéo ﬁt@smqu nige
| M Nerehdti¥t 1 bRferably filtered hot and washed with either the reaction solvent, the
solvent added or a combination thereof. Seed crystals may be added to any
crystallization solution to initiate crystallization.
[00212]  The various forms described herein may be distinguishable from one
15  another through the use of various analytical techniques known to one of ordinary
skill in the art. Such techniques include, but are not limited to, X-ray powder
diffraction (PXRD) and/or thermogravimetric analysis (TGA). Specifically, 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 given form at a fixed
20  analytical temperature. A detailed description of unit cells is provided in Stout &
Jensen, X-Ray Structure Determination: A Practical Guide, Macmillan Co., New
York (1968), Chapter 3, which is herein incorporated by reference. Alternatively, the
unique arrangement of atoms in spatial relation within the crystalline lattice may be
characterized according to the observed fractional atomic coordinates. Another
25  means of characterizing the crystalline structure is by powder x-ray diffraction
analysis in which the diffraction profile is compared to a simulated profile
representing pure powder material, both run at the same analytical temperature, and
measurements for the subject form characterized as a series of 20 values (usually four
or more).
30 [00213]  Other means of characterizing the form may be used, such as solid state
nuclear magnetic resonance (SSNMR) spectroscopy, differential scanning calorimetry

(DSC), thermography and gross examination of the crystalline or amorphous
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is warnmed to 10-20C and borane (1.1-1.2 eq) is added

as a conplex with dinethyl sulfide or THF, preferably

di met hyl sulfide. The reaction m xture is agitated for

4-6 h and ethyl acetate saturated with water is then

added. The titaniumsalts are removed 5 by filtration

a@, 2hB1Bdoduct Xl is extracted fromthe or b So07/074377
trate to water as its salt with an aqueous aci

pr eferably IN HClL. Dichloronethane is then added and

aqueous base, preferably concentrated amoni um

hydr oxbigldes. Bteigraheiet Ry A6 ealc@th coRbRRRR 'tocchmic)fetn% fhie

unti | i s adjusted to 8.0-8.5. The product-rich

di chl 9P6HE¥Rane phase is then separated and washed
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acet af,RnsildPAn >@a9h.kmt1&$qnenﬁe4ﬁﬁau§9&géadﬁo u%%Imeﬁrement

isolated by filtration and
(for Reditions popleysg andihe-shppe Pegnqr@iotogsef themrsétalvéi) sho%be further
Sche mmd@stbRiphd te@6td iddnsBiks ayra[belvarg@@yddl@mwm&xﬁéhmeMI Rz

BI R\ Kllyﬁ(n)dlgcas Ia}lrﬁeac%r&]p@)g Ifﬁe'él@t %er Ptens tb%lﬁ@%%}t é to of
t He asrrovet. prddittieily, A gregroupnt R2gr ofphﬁnaeloﬁ@nglesbr@@@kh’_’tﬁhalw
CH2Phpay aﬁra@&mmu égs]@al@xbdav@f Q0RN rEf@lelf?‘ab%Qtl e (" of

in an al pre ef ab ano
pr es eﬁ%féssa#hepala&f‘ak gdyugh deqﬁffeé)rf @Faawmenswor %Oﬂebﬁakep dfto

fS e?/ er gkoulQiy béi‘tammEhﬁth@ﬂ@r{é&héfﬁbneﬂ 81rt;ﬁabﬁ9cﬁ\ aﬁﬂ@@&ﬁlaﬁh’ntly, it is to
I trtl I exc an I nto et

et o D6 T SPRD R € SRARIEE ep e S o e
cryst aysltal fogss tha orevidd Kydy da“t‘rmua:t mﬂmmpbﬁbhden@a]amﬂhe X-ray

hept Tai (&4 CPIC a n f (& I ng
he ggmgsag)?gm Q04 gk &dunstgé a@lo‘%{ﬂ) )Y gﬁét mgal&gh R dnyi

RO=t efYSaB{prm %eq%ljie ersy dl@'S“\PB*’%U‘SM&‘@S‘B‘b’ identical to those
PCTI U@/ 1@%é&zgmpa§ﬁmrez fAIGH A ni G c &k oA} ;ﬂ@éer}ﬂdvedﬁbﬁ h

heter ’Ph %gllhty t0 aeb?'errtlalg gub?‘tant 9Xent19es %l: )(2 lég l_flgactmn patterhq is within the

20  purview of one of ordinary skill in the art.

SYNTHESIS
Scheme 1
25 Hydrolysis of ketoester V to ketoacid VI
NRR, [ SRR, |

ester
WCOR, hydrolysis

—

WCO:H

g
o Y

Vi
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NR,HINHET O NO NH H cNCH3 coupling with
cCO\\N...rCH3 OO HET LG= RB RO Ra RO Xl

[ 00221] Synthesis of conmpound | is acconplished by
coupling the 5 pyrrolidonylamne XIl and a heterocycle
bearing a leaving group in the presence of a tertiary
albAGeoRsRf erably triethyl amne, in a compapéfligeororasr
sol vent, such as dichl oronethane, isopropanol or
acetonitrile, dichloronmethane being preferred. A
conmponents are therefore conbined and the solution is
react poR15pr K2kestBVhy 15 dRdlyzddOIW colr@PRaingkdtsalid VA b5 Qlspénid@p

of previously epared cru het er ocycl i ¢ conponent
18 St PR Rty T T BT AR PEOF e
di chl n¢lodingt THIN 2 methy WA h B2t diviethbxyelthdng f 1e4-diax@nel THF being

0 : ,
phascbraeet B3UERTa el on AR dofcol il BT ARAY
ex & hakgedidesiM@H athage M i b NawreK oy NHOSE tejng geipesferredippae, at -

pr odugt i +sec\Withe®ibhbsid/mik@lelid B&@SghtQM €5 Ry or A48 BhcthotPON
cooling and heptane addition, I1s isaolated

L 180 Y. .
filtr=b ERPzatye BF (e brye pdditipmand geaghop isdmporieptsp miimipg the
RB=H, eprfksiaioh atBie,calBbrosmdBent th The ester group. Water-nonmiscible solvent,
HET=6- (trifluor thyl ) guipazolin-4-yl). [0022 or
The. oreeabl rSRATRLI LG BATRIY Pl s RREH TR
c dfmrepreduat i then trppsirted b theraqueaws bl t¢ Bacizdne spiversareéaebly
one o&ic}ﬁ’(frghé&ﬁﬁé{ byc‘ziﬁﬁdsiing'tl% ptl-hﬁthaaEih; pre?’&llb\f}eﬂ B¢€1, and VI is used in
tenperatures, pressures, starting materials %aV|ng t he
desi r @Htig BUBSNEXEHE ot her 20 reaction conditions, may
be readily selected as appropriate by one of ordinary
skill in the art. The progﬁﬁs can be scaled up in
order to prepare |arger quafiti®i‘es of the conpound of
fafmul a |, such &Kstalizatien ¢fdeteadidy o ketabaidcY Il on
facility. EXAMPLES -66_WD 2008/ 014360 ygppg,

PCT/ US2007/ 074377 §®8223] The fol | owi-rg Exanpl es
illustrate enbodi/mgnts gf the inventide onpounds and
starting materijals; dlare not intend8d to linmt the
scope of the cll ajxuBcolsd02Rddizsbts appr e
reactions were [c cted unger _an at
ni trogen (or ar(g For anﬁ?ﬁfﬁhs rgattd ons, Dri-Solv
sol vents from BM v _j

[00216] The solution of VI, preferably in dichloromethane, is exchanged via
distillation into a non hygroscopic, higher boiling solvent, such as toluene,
trifluorotoluene, xylenes, higher boiling esters such as n-butyl or isobutyl acetate,

20  preferably toluene. A glycol of formula HO-Z-OH, (wherein Z is as defined supra) is
then added, preferably ethylene glycol (1.2 eq), followed by a catalytic amount (0.5-2
M %) of an acid, preferably p-toulenesulfonic acid, and the mixture is distilled at
atmospheric pressure until formation of compound VII is complete. The product VII
crystallizes upon addition of ethyl acetate after cooling to approximately 70 °C.

25  After further cooling to room temperature, VII is isolated by filtration and subsequent
drying in about 70 % yield (for HO(CH,);OH , R;=H, R;=CBz).
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enpl oyed. For other reactions, reagent grade or HPLC
grade solvents were utilized. Unless otherw se
stated, all commercially obtai ned reagents were used
as received. [00225] LC M5 neasurenents were obtai ned
usi ng a Shimadzu HPLC/ Waters ZQ singl e quadropol e
na,%%o%mfﬁgoroneter hybrid system Data for tpcerff?s%@b/o%w
interest are 10 reported from positive-node
el ectrospray ionization. NVR (nucl ear magnetic
resonance) spectra were typically obtained on Bruker
or JEOL 400 MHz and 500 WMHz instrunments in the
i ndi cated solvents. Al chem cal shifts are reported
in ppm fromtetranethyl si I%h&d th the sol vent
reson aMEsfcﬁﬁlatlheoflkEIthcmahI ﬁilﬁbﬁﬁltﬂitéh ketdthsbﬂ‘fahatspm:ixfdahen
gﬁlt fa t ar e tI%/Pall ?mlde %5( \1? 985 ac 1-V2t dﬂn/a%lgatzt)gv@urtlgs rearks:?l}gglaent
siAglet, d = doublet, dd zndjwblltlat of doublets, t =
triplet, ﬁ’n,r gquartet, se = §§ptet, m= rrultlpl\q{t
app = mrent) couplin st ang s (Hz), and
i ntegratiss. [00226] On killl in the art@k&
recogni ze LQE shamoatd a br viations utilized -he{}elp
@ e 'SBEEFE| caf | oy FOr | easntpmit of Peticar
sLevi ati ons i ncl udg, ut ane mt(on’ece i1y
AP

[imted . sat. = satur HPLC = hi gh- perd’ormance
i quid 2 chr omat ogr aphy ar a percent KF =
Kar | - Fi ﬁpher RT room tenper a e, mol = ¢
mllinoles, HRVS = high- resq,lnptl on mass spectrgscopy,
TBTU = 0-

benz o213k o [Th@keydaci YN, idfirstictiviied byarapsforynlingrivnitumixed

t et r agrlhg‘g{dgpsg{g%ry M EéE‘ pref-l;%nethﬁzlrﬁmeb Md%lo%ﬁﬁa@é'
N ( 3- BIFiRBbIK P! AURsPISIRIcyin Y seYRstcdiep i9lipenirifgorotoluene,

hydr oc blKlbd@hankDGhBrobutane, xylenes, preferably dry toluene, by addition of a

25 1 TR bR et VG P B g B,
I PA =tempapuro foy mixad andjrdyide fofrheliorris - 10PE fol 0RO r Aizee @tpmmat&:iﬁo
N, N- glgll £ %%%IL%%?amJ El%gTazgc{%t Jréﬂ)ﬁgy O_{O% %odlwnge and

(benz @)Ph%%?@ﬁfer Fatafysy xyeh ey tetsyliiapmeoniyn satss.medfqsds phoni um
hexaf {eiﬂ&ﬁ@ﬁﬁ%ﬂh}ﬂb@mld@?m@ %) 1ﬂdhﬁd|an(ﬂtﬁ@$1ﬁﬁﬁc mm

di met hyl sul f oxi de, 84 ees Cel si us,

equi vAEEPISYgBtaisg ﬁara%ﬂubwtaé 107 1a.0%y Thp osganig Pl thegyseparated
m | | i gidaar30ltiny acﬂﬂaklhd: Qudiois difid, 4(b fnoﬁiu)ar ﬂe\m; bdmglplrelfeﬁrred or
nmolr lmlailjrlyitn%zri Sht_ tlllrlﬁ %urtfug regFanopmen{ and the m_rizcomltant tx‘ag[h c%f the tlc
= t hi nodyanpe VU fir rwith g eaaiphylic aCIdtO\form a/l@talmedetléi ivol ume

' 3hl Ogcc ste@by fii s ARAN car'bQ)thy\Qu?ngfgil'agl}%géﬁpamd and its

PCT/ US2007] 074377 [ 0022

st er e%ﬁ@ﬁﬁdewarﬂaéfgciegm%f?@lah@e?%xdrl%ﬁs tOtacslnt *Tb‘g‘él ofgiipprl ed
i N thgi®ldnd th@%maﬁ'lelmﬂur@ 8d-90 °C for 1-4 hours. The use of an anhydride
R 2S, 5R) - 5- (ter. n no)-2-((9).-2-o0xo-3-(6-(triflu
or onelnﬁwjljnatlﬂnﬁ\g G:ML)J 1c5a01d is critical to minhimize impurity ‘formation. After

4- y| apartiadiefayval &fltheGbliReni andlc)rbysglicoh by dik@linedma it preducH
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NOHCFs - NNOHN \=N [00228] Exanple 1, Step

1: (1R, 2S, 5R)-tert-Butyl 2-benzyl oxycarbonyl am no-

7- 0x0- 6-aza- bi cycl o[ 3. 2. 1] oct ane- 6- car boxyl ate (89.6

g, 0.24 nol, see: P. H Carter, et al. PCT

appl i cati on WD 20051021500) was di ssol ved in ethyl
amBhakRiibeh- © L) and 10 the resulting sol uti pRr¥8§7/074377

washed with sat. NaHCO3 (2 x 0.45 L) and sat. NaCd (1

X 0.45 L). The solution was dried (Na2SO4) and then

filtered directly into a 3-necked 3 L round-bottom

fl askery qT:JIlQe brlf'éob% t\RSm Rip&8Ere WX R idialc@ 6§ filfthiloh LRy ing
i nj ectl ?g 8 Zbe| cha&ge th 10% Pd/ C (13. 65
g) unfér %f%yfe %@% I‘th\elz\éZf Rgiwas  evacuat ed

and back-filled W|th hydrogen this was repeated tw ce
nore. Hydrogen 15 was bubbls%ﬁien;erhrough the solution for
30 min and then the reaction was stirred under 1 atm
H25f or 18 h. TheHfdrokssis ofketakanride Xt todetodmidkXfi | | ed with
nitrogen, and char eﬁl, with fresh catakygt (6 g of 10%
Pd/ C). Hydrogen bubbl ed t hr ough e solution for
30 min and then deactl on was st under 1 atm
H2 for 18 h. The | ep\sk Vs ke£Vacuat ea and back-filled
wi th nitrogen. @ Xt Ut e hydeotysi€ i | t \ﬁrré"ugh
Celite; the 20 er opad was then edow t h et hyl
acetate. The fi te (--1.6 L EtQAcllvol une) was
diluted with adg}‘zo itrile (0.3 L) an8 charged
sequentially w t1L- N-Cbz- nethionin& (68 g, 0.24
mol ), TBTU (77 g¢,x0.24 nol), and

N hASer SRR B AL g R B B i
dur i nlgy hegtiniz e bolutionef IXtin origanirg eeierfmsmleasos/us peafigabhyrecetoneand
cl eargrsghddls QQI'[]HOH-BIF ﬁroﬁg &5 br@l@raﬁ‘?§N e, Q&Qnﬁnse q"hg\‘%&:i}grrédh e

additi on of sat. wat er

t H@ niespaee f%@@f@fﬂsm%#% r/*tfﬁbrlemwat of agméhe(p@d% is) .
TEe Ph@sRs Y\@EHorbtheotRt, ahidh § eRAsRLEH etamcetatter@ d%ﬁ%&k Clhe
p ase at.

0.9 L
i S ey o P p g roulie PPk Sed
f [ I t els@m;d tyrfdtradonane dtying iref$-901% wield (for HQ(CHpaH ~Fa8H \HD=CB2,
2008/ R1 go PCTI US2007/ 074377 (1R, 2S,5R)- tert-butyl
2- ((S - (benzyl oxycar bonyl am no) - 4-
(At hyl t hi 0) but anamni do) - 7- oxo- 6- aza- bi cycl o[ 3. 2. 1] oct a
ne- 6- carboxyl ate as an oil ,schéftisch was taken into the
next step vvlthout further |[g)eurl fi cat| on. LC NS for
primary pediedustivg Bpinatign.ef exX tothe fipoamide ¥ 3
1H NMR (400 I\/HzNRfM MeOH): 6 5 7.36 (m SR, 5.11 (s

2H), 4.32 (m . 4.2 (m 1H),40( 2.5 -
(m 3H), 2_% 1), 2.11 (s %(m aH),

1.9 (m 1H) ' = Z\\g\[ﬁ]lnle) reductlve amlglatlon 9H) AI$T
o T OHNRR, O 0
(o} /*\;‘
Rg Ry
X XI

[00219] To a dry solution of X, preferably in dichloromethane, a primary or
20  secondary amine is added, preferably tert-butylamine (5 eq), followed by a Lewis
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present are EtOAc [1.26 (t), 2.03 (s), 4.12 (qgq)] and

N, NN .Ntetranmethylurea [2.83 (s)]. [002291 Exanpl e

1, Step 2: A sanple of (1R 2S,5R)- tert-butyl

2-((S)-2- 10

(benzyl oxycar bonyl am no) - 4- (et hyl t hi 0) but anam do) - 7-0

XQt Qoo%ﬁsaob' cyclo[3.2. 1]octane-6-carboxyl aﬁ(;erlﬁﬁ%og/ﬂmﬂ
P assumed; see previous procedure) was diss

i odomet hane (1,250 g) and stirred for 48 h at room

tenperature. The reaction was concentrated in vacuo.

The rgsi e ¥R TGS, vlezﬂ@ Ry Shoehd GEOFRL BRANRe infMtnixture

concent rat ed in vacuo. his was repeat ed twi ce nore.
The rigamed 020 ryd b%@@ (h51.dr®ddded@s ¢ gpmplex with dimethyl

di chl QfiEBt RE)prefefbt ? din)ethgﬁdlﬁe@ Ufhe Fi:adn’aﬁ Rixdurd 2R n%a/for 4-6
stirrjn solutlono d) The . r esul ,
yel | ohFeEsihy %e‘%ﬁa@ra&%l‘ﬂ‘%&?‘éb“ {?F'ha et (TPoyRE %al%ﬁr? gpoved
and byfiledionndelie phidad X¥ 8cuitcidted Horafhe olro@hlct fileats olwa@ndstitn
sal t 79 Thi s. materi.al nt.o .t he .nex
Soep Sohfiln S sl R ATRELLEED DR Subl RulE!
peak aquipgus pasR S«efél]ablyfomwamd arfrpnium-hyg@regida)is added WIYR aguﬁ@g

1 H?hah\@ Mme lﬁtﬂ?pl‘[?’l? a({ﬂmed W 0 8. gol"h% pg)guc( ﬁch (géﬂ)oromdeth%

@ag:—lxs %n sepagaﬁ)i an waglzted(t\§ce \glpbaq al?m?rguT ﬁl&ilorlde 'gblutlolztoo _
2 16 ( RemovkHthe, undesifed(tims iinfer of K152d figally @) watdl ShlopirRGaRts

are MIBE .18 3.2 . an races .
o MRS SR el g lborRy o TR et o
1, St apn Seoliry dnd béptanhaldgioh. £Xd i isereted &Y filtrhtion amd dngngin 6470 %s
step%gd&érmlazaé@ﬁ?mwﬂ Reohyed in DVBO (2.0

e resultant solution was stirred 25 under
nltrogen at room tenperature and charged with cesium
casbonate (216 g) portionwch@ne 6l he suspensi on was
stirred at roomt eratureffor‘g)q\ﬂggd hen filtered
to renove the sol i'd@rotan ¢ ireidn "’dt'vi ded into
-0.22 L porti onsNRdhd wor ked up as fol | owd®Ht he
reacti on m xt (-0.22 L) was diluted Wi\t h et hyl
acetate (1.5 md washed successive ah water (3

- x 0.5 L) and bring (d,x Q 3 L rThneor i & _phase 30
was dried ( \ﬂﬁ‘ll Imwlwnc% at\&{iﬁ.l n
vacuo. The de ed A1R 2S,5R) - tert-bu

2-((S)-3- (benz]-yl oxycar bonyl am no) - 2- oxogyr rol i di n-1-yl
) - 7- ox0- 6- a¥abifeycl o[ 3.2. 1] oct ane- 6Re:ar'b'ox | at e
(90.8 g, 83% s obtained as a -69 WO 2008/ 014360
PCTI US2007/ 074377 mcrocrystalline foam free from
tetr awezznyl Rgmexal if thgaming protett@E Bup Br, where Rais GOdakh or

[ M Bogeq

4a- I\/E‘@ 1sS accol)hg)%sl%d b)[lMH natmg a@&gloﬂof }H)'fh Mo@&oﬁeml_ﬁ’
429 (ﬁxf:t ailp]) in the PEFSYURS offpﬂ;atalgt Brefe lyfpﬁ%PQ/Cﬁﬁ)r {emralf%rs
i 28 Thedadlgst (snhenzdfﬁoweda)ylﬁra(lbﬁ arildethado] % exch#ngfd lﬁmeth@H)

i sol aécgiate gg Ntllléitéqn gﬁwo d;bt g[’lg IW\%/ICIE‘QWStaH]ﬁl'%E\ c(tﬁlyl acg ate %3n
addi ng)otu(g anhhqptaamé@dl(@l B isplled h}eﬁl)rgtloannjj darohd ie 00- Pﬁ’]‘@ ytehlfor

resul inRitt @t 23 Exanple 1, Step 4: A
stzgrrllkﬁgltggbgtgll%nﬁ%%I[BQ% ﬂﬂ%- tert-butyl 2-((S)-3-
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(benzyl oxycar bonyl am no) - 2- oxopyrrolidin-1-yl)-7-0x0-6
-azabicycl o[ 3.2.1 ]octane-6- carboxylate (108 g, 0.236
nol) in THE (1 L) was charged with [ithium hydroxide
10 nmonohydrate (21.74 g, 0.519 nol). Water (0.3 L) was
added slowy, such that the tenperature did not
ewo36d@0Q@:C. The reaction was stirred at rop&t/us2007/074377
tenperature overnight and the volatiles were renoved
in vacuo. The pH was adjusted to -4 through the
addition of IN HA (450 nL) and NaH2PO4. The resul tant
white precipitates were cch@rded by filtration and

washed soli 15 was

ool Sailnddt Sind S Sudinihioerek hebine eiiiptasp HET-1G
L). The organic layer was dried (Na2SO4¥%, filtered,
and concentratedymn vacuo. The residue ma%‘dﬁ%solved

in EtOAc (0.7 1) and the resultant sofuiion was
heated at ref or 1 h. Solids sepa d after
cooling to RT, ana vv%ﬁe col l ected via X t\ﬁat Ean.
These sol i ds J_éﬂ_b_ﬁ_r_ecwstl zdfion in

i sopr opanol fd?d the red (1R 25/5R%2-((S)-3
20 (benzyl oxycar bonyl am c@ ox8pyrro| Rdl n- |
-yl)-5-(tert®” R
but oxycar bonylxalm no) cycl ohexanecar boxyl lc acid as a
white pri mary
peak [039!1, S&Jt%%rs%f &mS&ﬁ?{‘i tsw:c%}ngl}sh dngch\@l r%qfle [ MH L
476pbzfolqunpflmme XHE0d phgerocyrle trve‘@a)a leaginggraw it fhe PB§apce of a
5 11 (eSiaryZbline, flef@Bbly (iBhyldnind, in adorfpatib®sollentBuch & 45 -

e e el B S S i
[ 00232<]mp5mmaieeheﬂeforé3¢oﬁ§bm5d anAthg sélutioo isrehclod fok 24338 Hras koom
was C

R 25, é'g)& ok ae ( S) Q%tlo% %fe pﬁezw USli {/) %arekc)i crud }éertﬁror%‘jhc ﬁoncl)ponent rrnérlyoI
| di()n alpo heyt[n))logid( f\gwtreactlon completion, d1ch oromethane is washed w1t dilute
but oxy&(abm%iyame&@)sw% LLR%A0 QM&Q@M%@ lb@sﬂaﬂueﬁ iR 5

1 hyd &8@39}8’%%? Bit ig 8’1%"“%"2‘3‘“%“8” a%?‘aie‘}’é dﬁB‘ “}“’“ angrrggyct L
di chl ehiolmaydudiizes ffoln diljyl acttae upaaacdling ﬁhd\:iﬁ[ﬁ&lﬁhdiditl'oﬂds Atlated

00 | SHRRIALI Rk 2adbe oI (PR 1R LB koo

changed tTrom a susp nsi on ear sof uti on.
Ao n HET{q@guoropethyllsuibtvioim4-yiht o the soI ution until the
pH was strongly basic (paper) and the reaction -70 WD
2008/ 014360 PCTI US2007/ 074377 was stirred for 10 m n;
this HBhi doabureseset RdnveRioRat2a e FAEralYEe soageiciely,
was  svailabiead cdnde reacnlyapda@art:d roaé or]o&inmyrskﬂl\mmeﬁrt VEa8/ents,
rar S B BRSBTS oclleh BB 4na OBEC o
THE reeéuomp@dm Ay pe readity svwcttdd anELopIHte hy|olneof(0®11@r>1_s)<ﬂl in
and t heny Cﬁl@?)ﬁ)@ésg &h 88schiBd ﬁan Bla¥ o %epare larger quantities of the
(1R 2S, 5R) - 2- (S)-3-(benzyl oxycarbonyl am no) - 2- oxopyrr
ol i di ﬁon})ow )o rr(utlebll, guch as in & commercial production facility.

but oxycar bonyl am no) cycl ohexanecar boxam de as a white
solid (75.9 g, -100%, ' used in the next
step without further pur%’g‘gﬁﬁ# LG/ MS for primary
peak: [MBoc+H|+ = 375.3; [MtH - = 475.4; [MtBu+H + =
419.3. 'H NWR (400
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MHz, d4-MeOH): S 7.35 (m 5H), 5.11 (s, 2H), 4.25 (m
2H, 3.70 (m 1H), 3.6 (m 10 1 H), 3.45 (m 1H, 2.91
(m I H, 238 (m I H, 2.12 (m 1 H, 1.9 - 2.05 (m
2H), 1.65 - 1.9 (m 4H), 1.46 (s, 9H). [00233]
Exanple 1, Step 6: The reaction was run in three equal

nd conbi ned for aqueous workup. ,
%ﬁggﬁmﬁséound bottom fl ask was charged wi tﬁcﬁu&ommmw
(1R 2S,5R)-2-((S)-3-(benzyl oxycar bonyl am no) - 2- oxopyrr
olidin- | -yl)-5-(tert 15

but OXN)GZ% poryl f%ﬂ%»ﬂ@ m&gmﬁmﬁ@&%ﬁﬂmm% ibhemive 9. 53
nmol ), acetonitril f water/ice.

L), .
The nfRPLEs %ﬁéta%‘f'ﬁi PHEBI LA 2E 8RBT e Bmithe forotdiizene
di acegisime (25.77 g, 80 rmol) was added and the

react stirr, ed of

| oo blRDahe s Ripisrife s e uiih e B Boeramain e R

st Br r gtogenfor ggim).(Foe adtydron reattonp Dd-Sp sQ)entsTFroen BN werar e

Was CQ@J (‘fj P\M‘ (t)tner ?ea&ﬁnsl\lre%/gt' glra%Q B rﬂﬁ)(:' g‘?&dﬁ%l\%n& Qfgre %Qeg

20 eq acetlc anhy he next” thirty m nutes,

4 eq NP‘NS Gﬁh?r&ﬁﬁ)?‘ﬁﬁﬂr Plb‘tomearﬂlh@tauﬁﬁ fragenis q"?‘éé‘éqdlaﬁ:rece”e‘i

anhy dpoozke) \A@,tm@@l@h@ﬁed@éaﬁa Itrve,éretoeﬁmm Rk 8 Shimbddh HPLE/MBiters ZQ
roceede 0,CO

reaction h letigon (HPLC). The

acet oﬂ‘?gller‘i“'f“g RREé“"FSéPﬁN%’&e“?’ ﬁyvﬁpxr&fn- %6‘ ordhsiPrak J‘“tere“ are
sdpar epedd froropesttive mpésiedusprapietizdtibn. NMbaGude! heptied by
filtr X th
A e R e S L
25 waXHe insswernie i theindicatediselenia Al chemecak shifihprpiodted iypgpm
bri negonl Reark@ylsesmt @th HOLdIst MBhMce 2804 @fertaPstdndfd. o'mmkc

phase, al o with activa arb mxtu
A M i B e b el S T M
filbt ebreel= bmadl sisgrigendoubléted = doublaofidoubldthe = tripss iqcHparwa Sep

s ot VPl GHG b b Cub i RBS KA o PRI RD
cool tﬂazzﬁbomn@ efiffsd iptheiarewill secagyize dﬂegfelpiafdab@@/iaém@ uiikEsd 30

col | egdrég tmgﬁdu{ M @EdlﬁlﬁtlonThbrS:as‘é Qt defreW@SthPabblelib@sls mclude
further b ech [lization: it was flra dISSO
r1¥

in 0. Qtpe Ypd & t-erersted TG rformanen, ‘q‘“
reocr ysdnaltdgranle,dAP £ o ferdent, B ©Rerl-Fisthies RW&Soomepe;a:taade

t hree d
| quor moopmtm e s, O B ® st MOBAOH TBI0TP ¢ e

abov ezl @i, MY tesramethytiyrendury fetpdlyorgargigy MTIBE =STRME =
met ho@et-bitiencey NdheR %@Ac&orhJ(ﬂ&mwlﬁmﬁ@ecrpyﬁ&a&w@ﬂﬂdlmec e

more {){dpog]lﬂ?ar@gtégg tﬁll !4 §1m§:t9ylammgpropyl)w et}{ylcaebogumlge &'§4%

of te
( 2R, Bﬂptﬂﬁamlae ACRA aiptioryYph(spBiryl 3zidd) Bazy kaxopglatdomyliFard n

0) - 2- ri i I a X r
R e oy
489. 4dimpt lﬁmﬂelﬁoﬂe@e@orrraw mex)m@lmmzlam@mph

S 7 3hexZﬂu6rof)‘tmsph§t@EtO,50 J—ﬁthﬂl%ceta@'%MSé) Q@m&t]?lsuﬁéﬂ)de o —15

2 4 4 %eesfl %)us eg = 1e§1}1_‘%'2}lﬁntﬁfe%1 aleftswkzrar? or(ﬁ-r)anzsnling ZL;'__rg]hgram
1387 ¢rsilligrdig, mLYoi5hl) = milliliter (omnilRitdrs, h &. hé\ﬁ o( hb,urs%ﬂ)= moldieN =
stere cal f|d||t th n

was crgoﬁ‘]ﬁzﬁr red H{I u}eoug ?éf\‘/z c[rgfig_l? st rthd% Ur (éha}an%‘g(i%gagﬁyé
of t hy/g= volume to volume ratio, and ca. = about.
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10 conmpound, as shown in Figure 1. [00234] Exanple 1,
Step 7: To a solution of tert-butyl

(IR 3R, 4S) - 3- acet ani do- 4-

((S)-3- (benzyl oxycar bonyl ani no) - 2- oxopyrrolidin-1-yl)c
ycl ohexyl carbamate (100 g, 0.205 nol) in

divehhRhARRL hane (400 m) was added TFA (400pnsiitrior439
C. The reaction solution was stirred at room
tenperature for 2 h. The solvent and nost of 15 TFA
were renoved under reduced pressure, and the residue
was djobaetred "y tgh "R dind Qi OaRdoBrR MR 2I(désidnbti AR AmAG IS oSe
KZCCBkﬁloI utjon (2 L). The pH was ad] usted to 10 with
I N HOM e ueous | ayer was extracted with |

di chl oronmet hane (3 x 1 L) EXAMPLEDNDI ned organi c | ayer
S L AR RSB Hhanl2 SRAESALLB G b ol BaRRAGH.
S, 2R, 4R) - 2- acet 4iranolpyendidied ybeyslebsayDacetamigdeopyrr ol i di
n- 3-yl carbamat e as an H’ZO oiI (81 g, 100%yield). This

am ne was used di re the next step W t hout
further purlflcat| F1, Step 8: A
sol uti on of benzyl (S) 4R - acet am do-

4- am nocycl ohexyl) - 2- d| N carbamate (13.3
g, 34 mmol) and 3, 5-di

tert-butyl cycl ohexa- 3, 5-di ene- 1, 2- dlone (7.54 g, 34
mmol ) [00228he thvamplk 1 (5160 iR, 2888)- 25Bsb| walmcarhomyhmim—

t enpes. @;toud @zafn{wcléfz, E‘i]or-:m'@ 6%9Jb9£yha%rtsé"@§ 099 R e/ e RN
diluted wth ac é (33

foll oﬁéhp%‘;}apaa‘&f'?‘t R 5’%&%&W"SGWQ’CQUG“I(‘5“§°W%§‘)5 el

react 1hen:smg sGlfitioh deﬁhedrvﬂmﬁmllﬁiﬂw at L. 45 1) @iid sét. RaCl (1 x

Dovvex hé 5091 n was d Eﬁ,)) axyd.ltf)]en f?tlr:r?é clhgzgtl qgtg a\g\@lecke&

W th dIC Ioro tl ané
c onc ehtrquad-batton fldskr Thﬁasehmqm wag puregdpnith dirers titrogen alaﬁettanbefore

The r ﬁ‘e?‘ﬂgQHzﬁ%e\ﬂ@ﬁth qid)"} F&/@Ql 3VHSth1urﬁg nq{'o%ghl a%&f;@teh %H@ﬂa@l?@%
m ) and was ueous sol ution (20

m )
and BRFUREd trfé’eckrﬁ"fd R PRASH frece| meyes Hydipadng
eXltrSﬂr) a@is&;dbedtﬂho@h eHals@itA B Re MG ah @ therthd £3&ktiod \)/aés stlffed un(fjer 1
conbi ne | act s ver Na an
concent et iR TS baertl i Bl RS AAesY
The pw(ﬂdﬁmh caediryv(plg of 10% Pd/C). Hydrogen was bubbled through the solution
( S) Lrof §0]1§in%@ th% RGELAH O st4re8’ 2&91%13/ CduR R IY llf} ﬁ 2Th9 ﬁQsQWag 0

din- 3- y car bamat e was obt ai ned as a sol
0% yFiafuaifd pag backyfdiedivith miaqers nThe mixtirenes ﬁ'ter;t@)tbrqw') Ceng?dthe
HQE antjlte(‘ p4AGvathin washbdNviR e(hﬁl&@etM-IZrhe Eh@@(d%)L Bopp thmQQ
A 7 ngisrﬂllutgd 'Yzbtlzﬁ ac%lorg%le é?a Lbanﬁﬁ:dﬁarg&d Gueclga'_g/ g/lt g(’jbz 2 31
(d, JmdtRiodi@e (b g, 024 o)), 'JZBTIHT( £}.0.23 w81).3:8d MN-diikop)pyle@yl2riine
( m 2((4'24)111 @%_Afr%ol%df‘ﬂ%re cjilgr]@as]sgrredgt %gm It_gn?er;tullébfor 4&5 (ﬁ%nG

- 2 3g{h1€}ht]1me2|t q.l:])mgegfrma (ugpens\]en]tsa g_lgar Fqﬁutlog_ T_Ibe reag_tlog@a{ m 1
Hps 1 @ﬂché(ﬁw1t}ﬁhd'5)ddltlan &8at. (NIH4Cﬂ-(O|7|) L) an@Wter GBS LA bhe iMdsl

[00236 a a solution o i Cl4 1
in di ‘c‘{%ﬂd P%‘ﬂ@ ?Féﬁéh gé’%‘: ((176 ";51 RO m‘i"?tifa“lsepa’ate an
di chl e ogeidyhae “(aﬁﬁashéd)wfaiSatO\Iiﬂ:@tﬁ(g x 8.6 dpehd Fat(MACP(1)x4.75
(10. 8L{“The S?b@ution was dried (Na;SOy), filtered, and concentrated in vacuo to give
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mrol ). The m xture was then stirred at room
tenperature for 10 mn. To a solution of benzyl
(S)-1-((1S, 2R) - 2- acet am do- 4- oxocycl ohexyl ) - 2- oxopyrro
lidin-3 ylcarbamate (23.25 g, 60 nmol) in

di chl oronet hane (600 m ) was added tert- butyl am ne

( O mmol) at roomtenperature, follgued
a\gglzﬁlglﬁ%gf the 15 TiCLTi (G Pr)4 solution at é&b)//&:h?ﬁ
The reaction was allowed to warmslowy to room
tenperature. The reaction was finished after 2 h (The

reactamasfy@ste%lmtms;@ (Bzyldd éa@oE\l}Manqh@ﬂChl ng an HPLC

sanple W i_n met hanaol) he sol uti on was

cool edpetthiguEna o BreseENERD e nl lesiee i BrrerTdeth avie 01166
M, 6hicHwRks Jakstctio &d dedstep Jlgleutrﬁrthtrtmeﬁm $CMS Repradary
room:t r r e u 0
aqueo‘bgk oIBﬁfH{} ‘((%(?Oﬁwrﬁqi Tﬁégpﬁgﬁ%gf"? %A%‘Naﬁ% g
fiftet.3dmosH), 5. mr(e 2H)e. 3P ay.dHy 4Remel H) selpar; #)e2ls and (i 3e),
aqueoy%ehlam% (2,118 SRXbIOAGhaH Wold), 4G @ 9FP1 AR 000

roffret hahe 'l a
ext 1 aETEH SHEHS N250 20N DG 1 (BRI Tmmelpgiyres (2 Fhe
produgy. and the undesired trans isonmer were both in
t he pdic uequ ase.) .The combi ned aci djc
haueddUbs, BREER st O Ao i AR 1 i it 25
sad ut(lbaﬁylmfycd\%dﬁﬂhh]@dﬂ (dedhytihio) iitdn Bmids) - oragct ed Wit h
di gh: lﬁgygﬂg ?&gn%g\n Lo é\%g& 24 mol as?’usmcc)ad rgleg prealér(%;? Sr\%a 2.3 l'\'\%% |
in afitelsddn 1°é<3i@rhal)e (TR @errﬁtﬂlﬁ@cfordﬁ @am)@n fegperptyre. V\Bree

was hedachibd Was M iraBAIM SRYS. THR Adsidld VR d%sotl\}eﬁrﬁl%l&%r(ﬁhel%%
m ) unt|I there was ng.trans isonmer left in organic

| ayer 2 4PENUHPd A pgcEo-| HYeTas (Rt YIS el Rﬁ‘ﬁ%@f‘“gﬁd* as
C 051 C edidsoladdanidichldiendtiasd @46.) walpoped mn‘o|aezdnd1}ysnﬁ&g solution of

cryst l@[HBfE élébt Il,)o?lap % ﬁ%%ﬁé@"f&f@!\@%% c]t_)gected via SUCQIQH Eﬂrltlon and

ive the desire

% 2R, drﬁﬁlU@frdb@tvaqw'a@&ffO(dtt@rsuﬂf@Wath@) dyie metaeat yay - 2-
OXOPYhikeR dthh@ne%rst% h/SrRG D AR ur(f%9m§0L@Ms7f§r )ﬁh Ipsia)( @f a
white soli QS%gulrl H-NI\/Rg

2008/%&2&3’@0 B 06D 5E70-H7 HIVWIR (4OppHz Oé%)sé%(ﬁh?m

8206 {@®,(s,2Hi), 4.3 (2 TH3, 428 & 1{I13.96 (o)1 H), 3.30-3.46 1, 221),H)97 (s,

3 36 T2 oy 28 Bf abp.03 38R0 Er7 i b 1 88T 4

1 H) pres7ig are MTEEH]).18 (), 32 ()] afkd Fabes(of V. N2 tetrm@Hy frea [2.8 Hjs)].
[66250 54E[{:Mﬁhﬂ 1, Steggo %ﬁ%} thmn@ sa:it fro§ttt}?s$révg)us sTéB (@24

soI utlon of benz %m%'s 2R
acet aR?!@umed) s SS%Yfflw Aty Fberféwrn} soputigh By HFY! i d
Im n:; 3- ghg%‘ramlagamtd 1«;3%{1 4&p§atgm a&&hargamn}l cesmrﬂmtbb.aal&qbls(g400

)0 4,34 was .
o e BB 4 eon o g Bt P esaaant i £ g thes e
hydr ogemobatht @bds. Thdweluipvas deidedisto ~62?2 E ipertdora and vawined up
te npe'«fs %llg{vg t}reQJactlEbn lﬂnxn-ll;p EO% ?_Srf \Ua{sgll&i@ﬁmrh' hE/Fchge Q"SOL nd

washed w t hanol and concentrate

vacuuffisked SWVH&%“ 1"11'l"l‘i’é3 &W%L)ﬁ’fl@)%fu’éﬁ x1®3 bbtla¢ ?fé@lcwh%?e

dB@t i wds@feditNi,B0)) Rhteted, a¥d bAQntdidd iR Theduiead RIsSREUr €
to give

N (OB BT e o) 3By PRI IR ESYT ) - 5.

t er t -azabicyclo[3.2.1]octane-6-carboxylate (90.8 g, 83%) was obtained as a
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but yl am no) cycl ohexyl ) acetanm de as an oil (30 g, 98%
yield). This am ne was used in the next step w thout
further purification. [00238] Exanple 1, Step 11: To a
solution of N-((IR 2S,5R) -2-((S)-3-am no-2- 15
oxopyrrolidin-1-yl)-5-(tert-butyl am no)cycl ohexyl)acet
aNbaRs01@8k0g, 97 mmol) in IPA (400 ml) was peggdoot Az
(27 m, 195 mmol) and 4-chl oro- 6-
(trifluoronethyl)quinazoline (25 g, 107 mmol; see P.

H Carter, et al. PCT application W 2005/021500).
The niniiocty@alkviSoast fréerfideh txtame@@nda @€y LUMS V@ inbhgebk:

and t Ay, M.l

sol uti o‘ﬁoc\?\L/ai c%ggéﬁﬁm gsiﬁdgr}%% B@g@ﬁp@ﬁ@gﬁ) & b T

dr yne¥b, 5. 1PHe 2Hp 438 (me 2Wia 4.2 din SIS0/ vg(ch, 1H), 313 @i 18, 06 {nh dHp
1L ragt AC [ o ti . .

Cpr eriie B AR i b 1 PEEb L SEL s RO hRiba,ni

gl ci ‘a‘fte“abféé?‘? igola{ed aéiysqllﬁ/btélssewe in{(TBE G oolyiny), aditing to

aci di igpRRUEOUSurha) 8fd comdctith-tR)red0Rmt lﬂef&;{na@t ed wth
r onet han

di chl t

oy or WAL Bt £ stendt A b ol GReE TR @580

m ; p(bepﬂmerdarllwylylemm»)mmmgrrr:a[ikﬁn Iy 1) Vil @ 6-aebicyrief3. ZrLoﬂine~Z5
| aci The

\?\B?EI% a‘?é ('é@x V\;‘S Eé’émw Rlagﬁ'?lrﬁ’g'&l?gra%%nh%té‘%ﬂ Jrrogc

wilf h @@I@md@fedﬁhi%ﬂéw(@lk Wan (04 I)) way trdedsdady, muesh that the

O ganieiperdndy @l Sot WRE& 2Pt Etheatithidh QRE ited At&th thRpethinie

t he crude s a solid (45.6 93% yield). The
crude’ ‘ﬁ?‘@&‘%&?q‘ﬁéﬁm elﬁrwe‘felrfé’&f’vf)‘v PesK-yIE Bt Iwagzaéli“ith‘thof” fom

Et QActhifodghGhe addli)idntded X8 R (4SOMLydnjl NaID,PQi. VEhe A2ulBfit whité 88%)

N-( ( 1§ec§>§at§s \)/e(e COE:%C%E hf P fflrgit}/on a{lqu%sged Wltﬁ wate (12 x 1 ZId) he SOlld

§ uor one ul nazo
# r ovasdisypived mgichlotomiethprexiif }nendtvarer od i The %m?%/er Wab

p urit dﬁed @N%Wﬁﬁé&oanmcerm QQauo &ﬂﬁmdugwijdmgolw eh'lm

( 1 H, Et )Ac (087 I &&d(t&e rlqsult%m solut107na%t%§ﬂm@gbb Solu)is

PCT/ Us2d0ed/a0et43ding toRIBarfdbyedk. c6Bectelt yig filtrafid. [heséholiah were
J=8.52 . . 91..- 513 (1 H 4 30 .-

. e et bbb Mg Ryl i o o
3267 (panzylpxypgrbon@arBing-2-ox@pyailidit 144)-5@erz- 3. 04 (1 H, t,
J=3. 8[51td\'{'ﬁ‘)arbor%ﬁla%g’no“)cyglolﬂzgan@cjarbbkyhglmd A-aQdite sofld (2134 § é 9'3'%
n, 86 - 1.93 éS

ey 7>8el<é>5lﬁM%ﬁ>rpr@ays>eak Wﬁ% +420.29[M-Bos N R’ (iaze
Ii/gli 1[54@175041762 9)72 8- gm(mo %zfsm?M@@H)BS 7.3304. 5?1? 501155218)74 35
151 36 b B 140 %8 84d o 1. 291 380 iy T
124, 3210 (b 3HR 66 - 192m3B1), I56.(89). 47. 56, 45.70, 42.77,

34. 5 1 0.

19F- ﬁi47%xa'\1}l?ﬁ l]'%‘\/ﬁg Q Ci{ é?)ogld%gﬂoﬁ%aélgg Af%?arge%Qvn?

507. OCIRRMHY):2 (@r&(benwxwrbovmml@@m%wm} YIE5-(189. 27
H 6. 5%&x &kbor;lyﬁmﬁ’r%)c &lohedahedMoyBik 5)915§ﬂ'101|) Hpeuéy;

BouRLE § b2 @Eﬁﬁf@&%&%@%ﬁﬁ?ﬁ%p?ﬁﬁ on,

SB@p dichloArmetime(1 TY. i Thel redetior &k stirred at room temperature for 2 h, during

which time it changed from a white suspension to a clear solution. Ammonia (gas)

50

was bubbled into the solution until the pH was strongly basic (paper) and the reaction
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15 round-bottom fl ask was equi pped with a dried stir
bar, a dried reflux condenser, and two septa. After
cool i ng under N2, the flask was charged sequentially
with (1 R 2S,5R)-2-((9)-3

- (benzyl oxycar bonyl am no) - 2- oxopyrrolidin-I-yl)-5-(ter

twoBbtserayséar bonyl am no) cycl ohexanecar boxyl i gcpgd6h70887
g, 126 mmol; see Exanple 1, Step 4), acetonitrile

(800 nm.), N—wethylnorphollne (27.7 nmL, 252 mmol), and
20 di phenyl phosphoryl azide (29.9 nL, 139 mmol). The

react tvgrsumsorab lmru{ ﬁﬁi; aatnoF&I additfon Jvas Igpegtgd mdrhe r@EtldMWa§2 h

tinme 2- t I t
adde dstlrr r anr E 1t1?na e at T. wag c%ﬁ eat ¢ orgaﬁléc prh%sg)wl%s \aashed

r ef I uw1t18@t NahﬁC(DaaNétzPOJ tind\base tefdradsimg cctnoenrretf:d mxadi@rThel

g’r a dua eQJAs %Jtuﬂﬁe\lrfllthcag% gie ((py\g)g) %&er&%&lhemtéagedgl?tﬁgve

codl i t§: 25 frﬁ)ez (Badbingrioxxersbogriempiehed xomyeralidih by éidet on

of aC&Itdx?ca?ﬁ)h}?angﬁ))&ylloﬂegﬁleé’ﬁkboxé?rﬂ(it]egab argoaite) solidl(1€9 geamé,)%r&
was copncentrated in vacugQ. an en. di in Et OAc
(1.2 vich yasised “t/\'zﬁ%‘ti’étftegé“c‘q‘l}?é’hg‘f‘g rP'g‘FfW‘tOH ’V\’éﬁgrf‘”(pi““ﬁryo 3
L), spdak: [MeHICOB] €275.3 [NHIB] E}75.4; WHHGHH( T 49.8. H-NMR (400d
bri ne The r | e

b1 0pB. & pRoy o9l ORTL 01138 U85, i s
appeat®e Helmy L D)a?. ?ly(mahH) 213&(h7elH)5:2)h?c(9htfrI)at P oRAOpMpEEES.65
Af ter _1 be, e albegmwer e renmoved, 800 nL 10% 30

Et OAc/ Hexanes was ao? and the m xture was stirred
over nl§h] Framelpl; Saelwa§ he gepftipR¥AsEYR I8 HEFe qRuakRerioss 4 el d
t ert - fuibinked folduetins ¢&kupd-A({ 1B -ndckbefEN boXYC Bdsh @aychapadath
%-C'ol'i( gg%ég,%)logg&g%fLen}%éx)yEa%Eo())(lazmi;107)% o\igy%rco)l(i-)c? /-ng'l) 153(?[9”

t r1s mebitgrysirdopyrsthreyxpeanrisorbpk amila1d3. ¢ 3. 6B omeRydcaenitbkith? e
(60. 5L9 and 234 mter/lcg ) he/%l)éfdrg'lvg)stmédijl-rgw%ﬂg@%dct RobdnBie

mat eri al was ur npurities. This
mat er figgetaifged- 7t7§k@$1mf‘?tt s dfied prdythe reacin Wag tiige for 2 h; another
purifosad d>f®craiobemee cﬂthdeﬁitfe aheaddais Thade@fion m@m&ﬂtfcrramdadlm

yleld 2anot he of prod

{5705 P8 1800 01 Bcregios B RoF s ) npBelebiiiisn?

St26p & acmdnly/d@@O Opdr theocm thirtybwhutend €q Péléﬂduwa@pséqhmlqyp@d

¥“ t [] %dt@teh Ecel(:?ézifnl':l{%Qe @Q?&ﬂ&f(jev %Multeélulnﬁﬂ W rtldtion had

er ut yl

- benzfresxdrd &r%ﬁ‘ﬁ‘ﬁ‘l‘“&m)ﬂ%?jwtf‘@Iwa%j‘ie’ﬁo"efi in vggup; sgme pojid

t ri metebyrhted frond thetehiaueyma mhixciy takitRioy atatian axyletainihgmat e

(60. ( an ol.uti.gn of . ,
{e%?ide was ex(t:I %ed w1§1 dlcm') methaneﬂ3 the IIILE 1']81.(3 Egarblc, phiﬁz\ as

par a- TeRREUPTONnT S AP onchydraf e
m?6| ) washedls@quoHa Y Rith(vi42®, satl WaF(iY, amd birgn Ghe coBQtedtids e

m xt UEa%ed’\@%e%%ﬁ@%a&énal&g Fofth %Mateoec\éﬁ‘a&@ 1§%)0 fTh@BQmH‘»@as
bul k of th was renove ﬁft errp ca.

When ftisd fopdQpinptes b dlysrbefors betgg ertdﬁ’éd Qpaeeﬂm’ﬁ%sacw The
r el eaggidye vandissolved B &tonct(eDp efdakieltésRltdn &S stirte@ ad °C

(the temperat aried between 44 and 51.C it was
Cont B 1 BRCTF P e edTisas o SRRl Anpifiopsedifgues
mi3Rt uedlcansidy fibtatidne dhiasolid Iwaspm@ntfem&t by recrisolizgoact wag first
one 1§issBQEH in ()QQSCPFEQH}& 'c%men‘ﬁ@éd z\/z'w%uf}"ﬂ%n tRughbatton and

t hen luted with
EtOAc this was repeated three times. The sohds obtamed from the mother liquors of
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organi ¢ phase was washed with 0.5 N NH4OH (2 x 250
nmL.). The aqueous washes were conbi ned and set asi de.
The organi ¢ phase was washed with sat. NI1-14Cl (1 x
250 nmL) and sat. Nad (1 x 250 nmL); these aqueous
washes were discarded. The initial conbined NHAOH
WRS 68 0Y8de back-extracted with EtOAc (1 X RSRudthorio74377
and 20 that organic extract was washed with sat.

Nl -14C1(1 x 60 nmL) and sat. Nadl (1 x 60 niL). Al of
the organic extracts were conbined, dried (Na2SO4),

filtemeshovende reeas)mlezea thitt Gfles u_ﬂﬂgthﬁ @a‘&ie%&ﬂxoéﬂlaﬂle p&ﬁulﬁeu ed

by eIU|onthrou Si02 plu
a0 ) S TR MoEdBOr R AL Lgpredse s B
secondf ret-brayl {1 ARt S 3-Bcetanidd %o (14 Ohdnzytoxkia@elyl GHRCR2 ( ca.

S L) o ; ' . Ik f ct
vere’ SoBTouiRd R EGk Al s 4R ERECE 1 PSRN
de§i r erémapy pegle: IVIHIBY PS4 N tBwy 433.3. H NMR (400 MHz, ds-
(1R 28.0R): sEraam n@n BﬂﬁSSD@&fbarBstnovmoﬂrsmnM)amm@ m)
oxopyrrol id p? %‘H ohexyl car bamat e ‘81

388m. 0/”&{9/3&(8)2 [ otsma eGP EDal 87A|2t‘ér(ﬂa >v1e87 ¢
Pr epasfa)t i m . ‘o‘tnepHB 1.46\(sSUH)I Thels@redcHentchl@ideld¥ of2he Hofmann
(trimet h SI |y

(1R DEehsenitia oo iraguet Xosay enspel s st g 2
3000xeqmpeynd] qselhownlmlifgl)f@ycl ohexyl car bamate (400 ny,
0.82 [mPJ4? 'E}alﬁ{ﬂ@"{ Cgt‘éptf ITo& s&lg’tldﬂio}tertWI (@k@ﬁ Qﬁ@ acetamldo 4-

sequent i a di i soprop | am ne é n‘%

eq) afe-3 @F‘Hﬂﬁ’ﬁ&%‘?‘iﬁ‘h‘?’f‘?@r@"@@@@“ -y eyglo "éla‘)rbamF éloo &
m Xt u0.e05wmd) is HicKlsredetizdne d00 &) fvas ad&Qi ’IfFA (I(toem) 00 The
2008/ 014360, PCT/ US?_OO [ Q74377 g} f - noved L of
under “PERLR &%%%‘Fé TRE TS % E%SPIVF? & Ry
Sil5i C&F fy@kre ranebedrunder redandiprosgura pid/the wsduggvad dildd efth

met haangﬁlorbfnetﬁisngah@ E&Eﬁﬁ Jd?s?@ﬁ@? o6 @MY ARL pH wdflBjusted to 10

desired 2-(tri net
R, 2S, By IHHEY @Qasue@éﬂwr U%yétéac'sé;wh digAlqseyucghane (3 x 1L). The
0X0PY Ednkbirelbrdanlic-1le) w&ﬂélw@mduydnamne@)ray&b @h@kfe&ikﬂ &b

ﬁgjaf\/gl V\@%%g?[{\)a g?gtgﬂ] o4 agglacycllf%ﬁlzg]loko@%éﬂ@]n e?”)?darbamat as an

Al20er pih(8il gl 06 gpkld. ahis amine Bisaped4lirectly §1t the ek rsgep S@hant fuginer

of 2- pur ification.
(tri silyl)ethyl (1R 2S,5R)-2-((S)- benzlg/l oxycarb
onyl a[ﬁO}%] 2_]:"@5@@51? e Qg,ﬁqsolqtlon of benzyl (S)-1-((1S,2R,4R)-2-acétamido-

yl ) - 54&%@@@1@&&&1)&12Jampﬁa)hamtmﬁmh@@B banmatmandi a8 3nDdi-

& anc e G e Py iy A3RSREN 8 g Sal

past i eired atTéren tampetaurefon2s Taé solutiemlwatcorcomniet] emipiiintad withe
for 1 |

sat ur gct%teoge (ll\gﬂ%% % 3| or?s%gg{vrﬁ% %% y(%/(\]/glfrag Olg a"%)”‘@gg 2?10 (33
m xt ulke Theaeectan; wap gidred et reasuiamresipetont ReowppsOVWX S0 wak e

m xtu oV Dy Hitdatibn@dd Whsh&ll wilidfhloRRMERT 0 eI B fikake was
washed with sat.urated NaHCG3 é} ? ‘%Fyand bri ne O
&t 25

). SHETEBFARTT B NS PP ™S B‘F’di?éd“?\w fed with
f i30t edieldoromnihne ONC 1) biict=skbdiwith dieaa o}lulebCO{Eblencrnemmhu)aand

OO ot ol B3 RSIAE L CSRCL Rl b, A0S Mg

The e mlp Thesymbingd ¢reaticgrtrag® werefdried grertNa,SO, and concentrated.
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h. After cooling to roomtenperature, the m xture was
diluted with dichloronmethane (80 nL) and filtered
through a pad of celite. The filtrate was washed with
saturated NaHCO3 (2 x 20 nlL). The aqueous washes were
extracted wth dichl oronethane (30 20 nL). The

dwﬁlgbog%%g&t hane | ayers were conbi ned and é}lﬁﬁs 7}0;}377

brine The sol ution was dried over rous
Na2SO4, flltered and concentrated in vacuo to give
2- (trlnethyIS|IyI)ethyI (1

R, 2S, ﬁB)prc%u& ()e%}yl %S)h%gl%}ﬁh@%ﬁ&ﬁmmydx%lg&x }J-2-oxopyrrolidin-3-

oxopyrrolidin-1- ¥ rox%am no cl ohexyl car bamat
e (Bsﬂcaﬁtﬁmatgf%ob aE’@‘WSSOlfdd ?"/Myq:ld ycrjétagleapon piftOAC

[ 0|02:1@])0 ¥ At eRand (206hﬂ)eﬂm(sod%ﬂ@ @“mdem Bl @ A
SOl U

o b sils B 1 L GBS B S L S0 5030200 81 G

i NS 11 §), §.3 bed( Pl Obty A ), maﬁw#&:%eizyl BR8.baeme e),(235Mdry,

0 69 myol) sh HQQ?QO%:% %%5 o)1 a0 @a'f (A8 A ﬁzoff—f}j 215 -

nper at'ure he mi xture S contéentra
vac uo2 3Nthe2 Hy 4P thué 1WAS He il $9.0190¢d. Ti ). iy driduk6sTHE! 7

n1 ) ,a/@@ggm@md{to 0 C. A solution of 30 MMyBr (1.1
i xt uﬁ@a&bﬁ'ﬁ%‘? 5 1S3t Th BT LR ALEF ALY 8 SKBPOTeBHe. e
r eact DB MAas!) i Ubihiae@tbiiand (B0 mwBbEr C(was Bddpd ”EitO1P1§L (103 mi] b
][ni IX}: g{ galy\k}ﬁer %ﬂ(l'guﬁe “?ag thv?\npygte{f; %8%%},%%% tee f01( 1]0 min. mr% a ?o?ug[iion
PCT/ US20GYY(87UBIB2R)Packtapfidocebriotyeloheklnl-2fokdptyrraltden-inas

was heglcWakbte g@ bRE. 66%91@6111) dichl 3 Smedh o) \Q@Sad&ierdlzﬁﬂ over

anhydr ous I\/c% tered, and concentrated I n vacuo.
The r&& ot 6‘?0%%@0@#@?%6 fgfowgd by apddition ef thind
t1 151 ﬂﬁ?@fé&%&yh{ﬁ@ﬂﬁdso CMEheMaddod WWas %mﬁed% bR b v to rrcg,gm
enperature for | hours.. was renoved an
the” CPAMEgr JB retritnt R £ (B e o GRS Py
chro nﬂfl@bya;phyhmgmﬁm}msalﬂﬂé with NaBHa &mpdthahal). The solution was

gl ((:Plrél%:rlg P Fndﬁ-lé t%i‘}&lz ?lll\/tJ 1chloromet9ane V6]6 m? 6% mmo %vsals £
R, 2S, Bfﬁ)mlﬂuré €®) stigedpe myltmr@aretﬁmyi thamiqpepeld oxt plyanOoI id

Ao 1- oussoluti t i i | T 60
i By aqh/g %(t&f@ooorglﬁ TM&%F@MQMQ’IQE@’SM F@rtg@‘w{g%wxﬁﬁp 0

ng,

1, A S[egqrzﬁegtapq/@e Mu%cblé}a%&r iw&thrgfe@pntb dichlorgmethang (HQ0 ml). The
sol ut dombinef duﬂnlold}ne(ﬁaﬁd m;ets Rigtestkiragled @tk HCﬂtmce (150 ml and 15
s TR et B R L R BB 8
nrg 0ph183 Thcrmm)alnqrmamdtstlamh:bl@ﬂayn@twhramenreli?,zemyh 122 aghaws ged

Wht h $olutifd dmm@ﬁ ibinf) BEHK dnd edliadted Wik&lidhSATIINAR twmoo

stirred for h at room tenperature and concentrat ed
in vaBu®? mh éT he BROflugt was\ i reanyipaas e Whilgjth ffans isomer was still in

dl chl @D@Hﬁhﬁﬂhﬂle(c&QmiiEdbrg&tﬂdlaWk@edwd%eﬂhwtﬂ Mlaﬁ@dus
eous a
ne R ek e B RORSSAR pg PR a e R bR Bl e
I ayerstamrlae'ermﬁbqu@derahﬂiodmd@mcmwd dhbiedduss NaiZ8DY,
fhpt e&ﬁ@ulza@m ﬁ@ﬂ&ﬁ%ﬁ&io@ th | »(gbomﬁy Oivd B BsYA LREMZYL1-

(S)- (S(2
((1S,2R 4k) 2 acetamldo 4 (tert butylammo)cyclohexyl) 2-oxopyrrolidin-3-
ylcarbamate (20.80 g, 78% yield) as a white solid with 99.5% purity. '"H-NMR (500
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but yl am no) cycl ohexyl ) - 2- oxopyrrol i di n-3-yl car bamat e
(66 ny, 90% . LC/ MS found [ MtH +=403. 20 [00245]
Exanple 1, Alternative Preparation, Step 7: A solution
of benzyl (S)- 1-((1

S, 2R, 4R) - 2- ami no- 4- (tert-butyl am no) cycl ohexyl) - 2- oxop

YWwb3bdsMiafeo3 - Yl carbamate (22 ng, 0.055 nmojy
d‘fvch+ orgné)t hane (2 nmL) was charged sequentia “&007/074 7

triethylamne (11.1 ng, 2 eq) and acetic anhydr| de
(6.1 ny, 1.1 eq). The reaction was stirred for 1.5 h

at f O, t[ﬁm!ﬁ&% bﬁnes 76% b, @7 Wy, hth(ndb 1595 ?ﬂ‘%tﬁ)acf‘ﬁl (_3r151

Z: and wash sat ur at ed 8)
or ganlfI “BhdstE 8\§B§Zdr}peﬁ83(‘&\)é{? 3éﬁﬁy&%&§lﬁb2f§@1 (m, 1H),
filteredm, omdl.coRGEMLM4AL €04 inf) 7THRC.0O(s] ) Qinkt £44DSNAYHH].

S)-1-
S 0r TSTD. BaamaliSien 0 T N g Sy OBk ) - 2.
0x 6 pyacetahidet ieeB-butylanap ophht ) 22 R opyg oliddG34y Icarba@ate B .3 g, 98
f ound, [ ik xﬁélh’ﬁno"r (466 ﬁi) {0‘5}%4 §+c Exany Lv@s alided’“ﬂe%ﬂ@r% Lye

Preparati on, uti1on of %
(S) - 19vequeted *mbzﬂi%)ﬁ“zd ‘&‘é‘b‘tyé‘i‘?g"d‘d‘”@ 2hydspgen B"Jt‘?‘}/“l bei “Pfé‘)“i?y‘@f 0
hexy! jtirrdd ) Xpyterpetauek fBr $h. THé Iﬁiafu&amhesréd%zd #&hedOnihS

1) il | (2 added P
gg&) %@%tﬂaggﬁ?%(f&%lf?d@ ent tfﬁﬁ@éer vacélgrg \t/Oa gis ﬁ, %ﬁ]ge ;r;rgduct
baek- Oﬁtdiﬂeéd/awiittiﬂewmlbzg@m Y0P o1l vader s \DeROO8Y DEHBEA:t
PCTI USAQR 3 9043 (5.1 a8 BRli. 2915 (e m xture was

stirre room t enper and the catalyst
was r @%wap)wylolpwléaﬁeé%w% anr'ﬂbG@ B |918‘ifoa(teéi> \idiis amine was used in

%oggeme ﬁeat@swsxmomaﬁma pﬁnﬁnc@rioaw de N ((1
Ry WG, Eahory L AR £ g @E&Sﬁ%@ﬁ@%—
838 . olofyBIh-ONE - (eMbmyH]nano;cyamxylﬁcegaemmg Exany) 1 A

Al ter ngd aafgd@mﬁt(b% 163301 nd 4 Qnigrog0! Ut i on of N
((1 R 2S,

- ami néd @Q@g@ﬁx)}qu@pqoglpq{%lg 9@7)m1501(qeg? tfL Carter, et al. PCT application
but yI o 2009/ $do® s Widn@€ @it 61 tdiperafre omgm then

in isopr ol (3 s, _added

4. chl SFES %%1 t¢ f°§ My ﬁ%ﬁ%ﬁwwlywi“ﬁa%fﬁnﬂaéedc@éﬂ Fguced prgssure
eq) andrynéss.ahbihianwaedissobéd if divBlorodethane Q)L) arld e trited iwith €
was Sg tricraglq sgu 1059 rrre] grg ecr;n% l1’1I1rne7(;00nr;L (:)If w and-EE] gm%%lf \gllgcml
10 was renove reduced pressure. he redilale®Was
pur i f #celd agidi tvige (@paﬂ 200 mb. ThpiRlidB: 3qgeops bmr (hél 4-Frevas ¢xtrhated

C onpow'fﬁddlaﬂ%rérﬁeﬁlapé é x-E&ﬁn% L dlél;l-(;lrgmaﬂme f %Vas éxg(:%@wnh
found [M + H] + ALTERNATI VE PREPARATI ON OF

EXANPEEICpeid RPWH%OOM@?@ by qombryreObal talp i Aot

Q2Et Chlacial adetidAc@PThELoRbDeDichic acid layers were basified with 1 M NaOH to
pH > 12 and extracted with dichloromethane (3 x 700 ml). The combined organic
layers were dried and concentrated to give the crude product as a solid (45.6 g, 93%
yield). The crude product was purified by recrystallization from EtOAc (400
ml)/Hexane (900 ml) to give 42.86 g (88%) N-((1R,2S,5R)-5-(tert-butylamino)-2-

30 ((S)—2—0xo-3-(6-(triﬂuoromethyl)quinazo]in-4—ylamino)pyrrol.idin-1-

yl)cyclohexyl)acetamide with 99.7% purity. "H-NMR (500 MHz, DMSO-ds) 8 ppm
9.71 (1 H, br. s.), 9.02 (1 H, 5), 8.71 (1 H, d, J/=7.97 Hz), 8.59 (1 H, s), 8.04 (1 H, dd,
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15 Uu [00248] Exanple 1, 2nd Alternative
Preparation, Step la: To a hydrogenator were charged
et hyl

(7R, 8S)-8-((S)-1-phenyl - et hyl am no) -1, 4- di oxa-spi ro[ 4.
5] decane- 7-carboxyl ate 4-tol uenesul fonate salt I A

(W& dobsBrazes- 8 nol es, c.: W2004098516,  prepairGihin7437r7
anal ogous to US Pat. 6, 835,841), ethanol (200 pr oo?,
11.4 L), and 10% Pd/ C 20 catal yst (50% wet, 284 Q).
The m xture was inerted with nitrogen, then

Pressukisg 6o uy, ¥ B N¥HH088 5 B85 4143 1981 1§)m) 1 -aGH { &l &,

vi gor ousl %‘eat —iﬁxfr ox. 40 Cuntil starti ngso mat er i al
was coirdbifett {HPECS /! HheHgub Perlsi 6hHviRls> oot e d! Hptr $%
Wi th il t, 28683 Hza23 andb  lemg anal ¥51 (1\08m), 1 e0oV.esl1 by m),

filtragi il e jnpert The t al yst
weshel i CR COPHERGY (405 By 4RE T f e SraE s
wef e RMbdinédprantl.225168.8hd &hid Hi6ed 16 hdk 123L3ci26.29,1120.%6 (1
vol u of_ [ j JaN t h

10- 608 PEaP L B O ?%Wﬂ?gcmsﬁgﬁéfrlg%& BEEER.
m xt UPSIWAS!. 4 Shdenl.ral Bd4-$2 3 Al v &l Lt Co. 26.29,123.8H29-p0.

noSt gt RAMQL71WAS,, DEIDY, 6)8510605394‘)(5)?‘5}54: 507 B PRI Anal. Caled
nmoi sture content was <1, 000 m ‘Batch vol une was

adj usfPersHgNeOF 5, p9-Bi; H %@pr BoB/ bInBwed: C. 5944, H, 6.64; N,
POT USZOOF[ 1@34377 the addition of isopropyl acetate.
The m xture was heated to 80 C until clear, then

cool ed 65-70 C. Seed crystals of 1 (5 g) were added
and t he bat ch AMERNAGIEL PREBPARATION@F EXANBIEY, t hen
further cooled to 20 C over 4 hours and held for -10
hours. The resulting slurry was filtered and the cake
was WAYRED Fikampls s Syemative Pagnaration Step 15 Anyovenydsied pggluct
Was Ciohrthotddelddsk WaGguppedlvith S&ie@shitBhd 4 drié@kefilnt tR&nWe afd
recduced b%ﬁow-l/

, % ) .. Et hyl . .

(7R &8P 382, A tFsoqng “‘é‘ﬁ%&zat-h%E?S%fszﬁh%’ﬁ?é&“é‘ﬂé‘?]’}’y-%‘ﬂ‘r boxyl a

te 4R350 eEI3f(bematlexysatony ldming<2 -axbpyariolidid 1 -58-5drenmhi t e,

CryStighdd A os it & AR x SBecafba iy b @0 o, 1E o PYE Ekafrple 1

99 gop ‘r{i%l\/&F)é1| 1 %%ONH?, SRS @4‘-”7. 89 (brs, 3H),"

7.75 P 4), peetapitp) 8’00 m,’N-rye_tlj_ygmqreholige (87.'?)?&",25 F:I)H,OI)’ and

4 2@ 2 - dipHardy1ghBaphatid)azided204 mB, 189 mnd®)). Zd)reacBonSars Rird@at R (oM

1H,), . 20- 3. 1 m, .1 2. 40- 2 4 2.21-1.94

(m 21]_6'% mli,.ag\il‘_n% t&T 2(%'51'2:th%ilbyl,et%igo&é3 E@"& ) m;?oB N acé?_igl ;'[%e

HPL C_: reM&Qle’_fas sektogdrest sanfl/FSadBi BrefuxG 0mmin batefl IOwayailawed to, refh@ f&&m

parti F}L &t wHich®ime '&?gﬁowt%gd)cﬁ @%b%:%dugl%%nh%gn co%gh %el@t’c

A), to 0.05% NHAOH (95% ACN, 5% H2O, sol vent B), 5% B

to 20%Bxiemalroolippnlicaepction pangsrrhedyvithgmadditionpf pstic acid

n2fut @934 ANdo.5 RLRNC MRNERGontwas S dBtrkttl ik vl @ien didsofbed

" 0SBt 2SS larthyokig il A MRIRTS,
x0.3 L), INHCI(1x0.3 L), and brine (2 x 0.3 L). The organic phase was dried
(Na,S0,), filtered, and concentrated 1;n vacuo. A solid appeared very early on in the
concentration process. After the volatiles were removed, 800 mL 10%

30 EtOAc/Hexanes was added, and the mixture was stirred overnight. The solid was

collected and dried to yield tert-butyl (1R,3R,45)-4-((S)-3-benzyloxycarbonylamino-
2-oxopyrrolidin-1-y1)-3-((2-
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n TEA Mel | HO xJ CbzHN COpEt CbzHN "\\CO2Et O O MeCN
cCNOOOO t ~/ \-j 2 3[00249] Exanple 1, 2d

Al ternative Preparation, Step 1lb: Ethyl (7R, 8S)-8-

am no-1, 4- di oxa- spi ro[ 4. 5] decane- 7- car boxyl at e

4-tol uenesul fonate salt 1 (450.1 g; 20 the product of

rv&&%g,bl\_{ﬁodepr otection of a known conpound Pcﬁ%%oﬁom]m
Cherney, WD 2004/098516 and G V. Delucca & S.

WO 2004/ 110993), was conbined with
1- et hyl - 3- (3-di net hyl - am no- propyl ) carbo-di i m de
Rygr Qflla&t?ngugl@ea{&%b&g)amg;b cyanéley@es»baJEaa %ﬁsrg ol 81 %

ra aroonpenz oxXy- me i oni, ne
(39/,33 Y Efi) ﬁgﬁ%gg%@t @t& FeicRe s 7£°/«L:)ure Y R 26 impurtsy-
m Xt UThés nvgesialandhsl @kkentinnto @t hakk aepi without 2dHichiiph. 126 filhele ows Bor

I B _ was
dl | uQ‘&ﬂ;eﬂtﬁ%ﬁH e&ﬂd 1%8&% étg,t% %Ppr§(§l tLq’Bal ch(? 874.6;%@3(%% ok
aqﬁJedﬁ@Mﬁs%?mt%ls Alternifive Zréparativs Ssmlluw dmn SO0l 4rodnd- - 80
Y\? é%%:@ﬁéﬁ@@s e&@dew&%ﬁ)%ﬁ @Zrﬁﬁc%argéd)se{u‘eﬁdaﬁy\@ﬁh DY-bWVRL er
ni c S separ a ed an

Concd g CsderviBinpouts PP TPkl b P (2
sol utmmahm1ymﬂmy}ca.®3ﬁla&55)o)o$cla(e;a)lca&yamate (60.5 g), CH2(|312(1_80 m%),
b I nyl-,but no) -
. A YRRGP B NG IR oS 0N R ¥ Y1)
ViR hyGH:Cl ¢fi28) @LQ @dmthk@) (Ghend.). aldd enlxturt wes phaceewgeadtainas

shi el edﬁgrafof el g ot @QéHmewag}c)ﬁ%Ué‘d ba‘ﬁ‘?t%mp@al oghh] d@ﬁen the
slow agitation for approx. he thick” yel

pr eci B PECeE LS ORY B AT K re‘?”é?f’t a"&a‘twh é%fWéretu(ezncveaseE)
and twhes I (m& uﬁ@erwa;s virel deth @h 4ammr5wc ithvabiconttbled PR e C t
Waf’ h : aﬁ;e?l e te 1cI lu:rg} artnfé( une yyas ogaxcf aﬁthLTemp{:r\é\@rﬁ f%??agtgvdone
uhde rhoux\[@@ .mlnhonyw & V@phl@hroughout) and then diluted with EtOAc (1 L). The
[ ( S) o?»gat:m@ g@ayé WK WashRd RRNYS RNHIOH 87 { 456 RF St SaebliQuear b

onyl
di oxé"%‘iﬁ"F’B’f‘?ﬂ a5q {ebesidg. Theorgepia AR s prdipd Vit at A+ A s ul
f oni 30 mDPlind €at NaCH@ k.240 GL); theR4GecyisQlathes w&e Skcafdbd -ThRI t €

S 0| I dml ahl PL 6? H F@E:tj [N%gs&gso 1 %'@ir%ctﬁgﬁvgtﬁ ﬁt(@:ﬁﬁi&l%ﬁrgl)}ang
" 2(002@@ or/gamee@@mzwas(“@;hem £t NH(G1 (1 § 50 mDIBOsa RpCH(Nx 6T
mL). All of the organic extracts were combined, dried (Na;SO,), filtered, and
concentrated. The residue was purified by elution through a SiO, plug (13 cm wide x
7.5 cm tall). The first eluant was pure EtOAc (ca. 4 L). The second eluant was 1:9
(10% NH4OH in MeOH)/CH,Cl, (ca. 5 L). The fractions containing the desired
25  product were pooled together and evaporated to afford the desired 2- '
(trimethylsilyl)ethyl (1R,2S,5R)-5-amino-2-((S)-3-benzyloxycarbonylamino-2-
oxopyrrolidin-1-yl)cyclohexylcarbamate (31.6 g, 64.4 mmol, 63 % yield).
[00241] Example 1, Alternative Preparation, Step 3: A stirring solution of 2-
(trimethylsilyl)ethyl (1R,2S,5R)-5-amino-2-((S)-3-benzyloxycarbonylamino-2-
30 oxopyrrolidin-1-yl)cyclohexylcarbamate (400 mg, 0.82 mmol) in acetonitrile (3 mL)
was charged sequentially with diisopropylethylamine (315.8 mg, 3 eq) and
bromoacetonitrile (109.5 mg, 1.1 eq). The mixture was stirred at 40 °C for 30 h. The
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zi "(RR 2 O0OOOUV O 345 [00250] Exanple 1,
2d Alternative Preparation, Step 2: Sulfoniumsalt 3
15 (619.4 g), and cesium carbonate (416.8 g) and
anhydrous di methyl sulfoxide (6.2 L) were conbined in
a reactor equipped with a scrubber to neutralize

V@b@ﬁds)oﬁso%”' fides. Vigorous agitation was fﬁgﬁdﬂaﬁﬁw

until conpl ete conversion was obtai ned (HPLC Eth
acetate (12.4 L) was added, followed by 20 % brine (3
L). The organic phase was separated, washed tw ce

W'f t gom\{emw R¥dv ehlmcﬁf‘x@du%é’ pRQEat Al résfau@ms Blirkicd b Qlidd gk 10N
0 e

(7R sgeduns* chromptogranbr s b3 CPES It gemateRs i Fluanti o
in-1 -Kﬁe)deslr,ed&—dhﬂéﬁﬁlylsxl&}@dﬂfyﬂﬂI42§§Rj@q&)6-b?nz§iak)bm§()ﬂyah1&104
in et
added PERT Bhan DBy e E R B SR
sobut wr sIR. (300 g, 93%)t hCHEoidundriMxi hh]g, 53he sol ution was
'(Wiat e@oi@] 5@ xhRpif?, AteHidtild PrEfYRnSd G u: o sifrideQoifddiXt 2-
2- (( SYuimethydsiyhethyl iRz Bori Sadibengyloxvsxbrnpming 2 iogenyralidin b
i I5_| Pﬁxg) %g&%&ktﬂhﬁ?ﬁﬂ&)@%&ﬁ&?%é&ba@h@ (?)03@50 TORRbIEh e

e mXx nce e
b o sHimorR e g ol PR e S P RR G aE P
(401 L} eqharsportiogsl Th@nX@@&/a@iwgﬁﬁ r@@mmﬁ@@wﬂooﬂm Fturated
add edNazglaﬁ scﬂﬁ?ﬁl‘ k3t ﬁlﬂgﬁégaﬁyaqeﬁ N\Qﬁéo s% 8{:{(3 'in(?;) é Frte ?dd%’(pangthe

and ag
and t Wéﬁ%‘k@ stiieed atiah EEPSARETR fqr\,aéb rT hf( lz%glr@aﬁ)illutqgmﬁh

g e: I qai%érsckgethaw@o G2 K QaNeSwid! da@fdtel @IaﬂC@QE@ﬁlﬂfﬂgd bh?i;gﬂi

el ow | a vacu xanon ,

S0t y st e SREAR ST ppiren R Dy TSR ghg coneshian,

HI5N Muﬂh@eéldueohtﬁle@wihﬁdlssbivedﬁd ASKR4inol (b m) fhd the sblutonZvas

[00254],. t i 1 )
%‘n]a rgEd B 52011-1 H%lg %%negryab Y‘r%rf{rg@%@stt h@&(t e 2;35

Cycl o was sus
and cbdtfitropingde @om feRPRgatEe} thepiz 56 Wﬁ&éﬂmf-‘éa&éawmmmﬂw

and t [3@ nfdh Rlaamted Mo Rd u\@@htagm Akl wal washed ithsah@dtedat
| east 29 é ‘8%)0 g/ITBEﬁSOO ni) _was tag e}gi Qd ntlrth%ne 30
| ay or SGd? K AP b TBRR S B PSR ARG LD fidagpmeline

20  mL). The dichloromethane layers were combined and washed with brine (30 mL).
The solution was dried over anhydrous Na,SQy, filtered, and concentrated in vacuo to
give 2-(trimethylsilyl)ethyl (1R,2S,5R)-2-((S)-3-benzyloxycarbonylamino-2-
oxopyrrolidin-1-yl)-5-(hydroxyamino)cyclohexylcarbamate (350 mg, 91%). LC/MS
found [M + H]™ = 507.

25 [00243] Example 1, Alternative Preparation, Step 5: A solution of 2-
(trimethylsilyl)ethyl (1R,2S,5R)-2-((S)-3-benzyloxycarbonylamino-2-oxopyrrolidin-
1-y1)-5-(hydroxyamino)cyclohexylcarbamate (350 mg, 0.69 mmol) in acetone (5 mL)
was stirred at room temperature for 16 h. The mixture was concentrated in vacuo. The
residue was dissolved in anhydrous THF (7 mL) and cooled to 0 °C. A solution of

30  MeMgBr (1.1 mL, 3M in diethyl ether, 5 eq) was added dropwise. The mixture was
stirred at room temperature for 1.5h. The reaction was quenched with water (5 mL) at

0 °C. The mixture was diluted with ethyl acetate (100 mL) and filtered through a
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was washed again with MIBE (500 nL) and the |ayers
were separated. Dichloronmethane (500 nL) was charged
to the product-rich aqueous |ayer, and the mxture
was cooled to O C. 3N HO (156 g) was charged
maintaining <_ 5 C. After stirring for at |least 10

MyB20ds0fisdhl Xture was warnmed to 20-25 C, andpéhesh@Nsie
were 15 separated. The aqueous |ayer was extracted

wi th di chl oronet hane (100 nlL). The organic |ayers
wer e conbi ned and sol vent was exchanged into tol uene
vida dbaatgr&ehlatmmtratemewlasﬁédmmnﬁ@démtn'Lpm}levq@iuumagfaﬁed over
a jUS to te an uenesu .
e o bt ARBe HieeB i gfneipiod fgab. BT BR GG o
(16. 22mb)f avemshitald eheicl, misofi AS 4 wae added. XThet mixwasasdiisddiat oed at
o TS RBde RS RGN St LORRIOfly Bl R TRANDT Was

20 co vol'ume was appr oxi
500- 7@@1ﬁn4_by siffiqegad gdlmn dyremamgraphy opine 8. 5tof mpthanobin mat el y

70 C, dlaﬁ&i'torﬁelgﬂth)ié asAeN@htEro f)l%Oith - JesMRAS- (Mﬂglsirm)'elﬂ;’lal ni ng
ro e e m xtur.e S co

TSR RN MN LM SR IR O

(7R, S&yl&lﬁ@aabhe&yl(:e(ﬂﬁdaafuwomgya)ze/ar bomd f))@m MG)H 2=640- 1

- i di [1)-1,4-

e i ot Dot il ARER e afon b BRE PO Sis SR RRAES ©

NHICh z (trimathdsy yD s R, 2S,5R)-2-(F)63- beleMY@bbna@mmo -2- @@Hdldm
d Al'l\l?l )-5-(tert Wa%no%exy?cal%argaté&OerQ 85@ mﬁ&?ﬂpl e 1,

ernat|ve Pre aration, To a_sl urry of
c orrpo or?m(itllaaq g’)L) MAS ‘d‘?’ﬂeq \whdg%me@t;@acm_()'l mhas hfﬁeéfttféd
tri et hyd samtdter 2(11?32 robm@gmpaiatureladd &dncdtratdf zTa &fcud hIEhe gebidiie was

ge]??n%ls( olvg’domld Prora;e Eane 5&51%) %nsd m }geg EN& alturat or ((5% &0 n}tLge
(44.1 ghe awaegusc}hvar yedxtggcted wih d10®roantt@nenﬁ3 xBOmd). Whs
agi t ath@lqor%etﬁaJiQTa}éerQer@Jon@m%d gx@ed%@an}@dl%@slwﬁtﬁ(ﬁnﬁlgfed

sodium_ azid and tetrabutyl ammoni um brom de
(52" B cPmesimied ey P SR A Lo e The
bi phaButﬂarﬁlhdn)é}rcMh&@ﬁ-%bk@@fr@id&l-yyl&@iahﬁk a4 nfgD90%at Ld/e8 $dund
one \%M Hgn tol uene (1750 nL) followed by water (300
d‘éa The two phases were 10 stirred for at
I éast [00B45hi rExample § hdtermtivoPrgparation| $tyreT: Aedutoe ptheedyb@)-
«'(md Al @S athibf fhifd.4 B ﬁmaﬁo@my&;»l)zAgcﬁ,%&ldg@htygg' de

acetic acid wer e a
sol ut V bfw&@ (Heng 8051 BmgDin gighleromgthang (miygp ghareght j | <2
AP of sdqidn@d11y®Gth &teglylammaa 1. 1d@t Péd) el abtic lalitlyGride T Emg, 1.1 eq).
f\?\l}vfﬁﬁerr\é\%gonp\%g fthnéd Ian I1 ? IhStro?/m eegnﬁgreflt&rﬁt Pte(g\Flthocgﬁlﬂa?met}Xne
pr2éss (Menl) bilovastell with sunranalsNaElOOk @0 mild Eheloigermit phase was dried

over anhydrous Na,SQ,, filtered, and concentrated in vacuo to give benzyl (S)-1-

((18,2R,4R)-2-acetamido-4-(tert-butylamino)cyclohexyl)-2-oxopyrrolidin-3-

ylcarbamate (22 mg, 90%). LC/MS found [M + H]" = 445.

[00246] Example 1, Alternative Preparation, Step 8: To a solution of benzyl
30 (S5)-1-((15,2R,4R)-2-acetamido-4-(tert-butylamino)cyclohexyl)-2-oxopyrrolidin-3-

ylcarbamate (22 mg, 0.05 mmol) in methanol (2 mL) was added Pd(OH); (20 mg of

50% wet catalyst). The flask was evacuated and back-filled with hydrogen from a
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15 tenperature and the resultant slurry was stirred
for 16 hours. Heptane (350 nL) was slowy added and
the slurry was stirred for Ih. The solids were
filtered, washed with toluene/heptane 4:1 (300 ni),
and dried to give 109 g (78% yield) of conpound 10,

b?gégfd-s’iff?“(“m, 8S) - 7- acet am do- 1, 4- di oxaspi r of%T.[%ﬁngé@PéU
yl)-2-0x0-3 pyrrolidinyl)carbamate. 20 NHCbzNHCbz NO
NO - ,NHAc NHO-Ac V O 10 11 -83 WD 2008/014360

PCT/ L&%%Q)QJI{ &ﬁ&bﬁﬁ‘he Mt@x%i%& st PTRIoR té'mpe?a{h?e Y (A k! ve

Preparation, Step 5. To a solution of onmpound 10
(109 & YSWaé&%i%ﬁ‘Fé’y firgponyile e wwgpﬁéaratemlwuoc%@wde
m.) . ﬂmeRzmsm:u«s) Mﬂﬁndqea:toeﬁrcmmnﬁqll)e Ger 2.5 hours.

The aget,one i r u re
and tﬁglammoacdcto he\/\ézaceta lgeac ot WI ?eLCéM s Eﬂ o‘ir:lgprreﬁ L ?W

t wh ce[0!!24>1] 1 Exaripla hohltkrnati@: Breparatonciépor: divetshlae of By er s
vere gy 469. (E;'S"é‘ aﬁ%’i&@'&&&ﬁ‘é‘ﬁcﬂ@f‘?) Wn eXChanged into

et hyl acetate %/%lstl ['ation un . on the
ket t | Rutylampbevslorsdacesgigide (RRme.0np nxmlbuwwmnol (3 mL) was

appr oaﬂdM@lhoyo-@@rlmoé@emmmaumnek@ mBAWeq) ah aleelyiafxsine

t | d mbi ent r
ot Btk S R e S e RS MomplrRAN At i sanep
Wel 8 h edasweridvedednkdgriredacee patsere( Zho @sidic) was Pinéfics olth prepyasve

dri edrp,?;( % §§/0€1d§§,g {119e mga&écf Qs %Js-dr)fé%t GRIROYRE), s

benzy
oxocy PRI =3 bxo 3-pyrrolidinyl)carbamate. NHCbz
NHCbz 11 CN.COco ~NHAc NHAe Q->OIl OInH

crepar o b SR eSS B St v

pre-formed by addéng Ti(O Pr)4 (11.5 nL) to a solution

of 1 MTiCl4 4 ".mpmgorret hane (39 ml)wgtiok- 10C and
subsequent st atcogtbi entealcgagper at wcdar 15
m n. Conpound 11 g) was dissotwed i
di chl or onet hane (o m.) and _,FL%'AC (@)
/

15 18 1
[00248] Example 1,2 Alternative Preparation, Step 1a: 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 1A (1417 g, 2.8 moles, c.f.: WO2004098516,
prepared analogous to US Pat.6,835,841), ethanol (200 proof, 11.4 L), and 10% Pd/C

20  catalyst (50% wet, 284 g). The mixture was inerted with nitrogen, then pressurized
with 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

25  concentrated under vacuum to a volume of 2-3 L while maintaining the batch
between 40°~60 °C. 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
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butyl am ne (34 nL) was added at room tenperature.

After 10 mn the solution was cooled to -25to -20 C

and the preforned titani umreagent sol ution was added

at a 20 tenperature bel ow -20C. The m xture was

allowed to warmto anbient tenperature and it was
bgak@gy@or I h. A sanple was taken to confperudbeo74377

conplete imne formation by mnigquench with sodi um

bor ohydride i n methanol (absence of al cohols

i ndi cated the conpl ete consunption of the starting

ket onge ddlijtion BOscpropyl Aeetard. MYid mixSued Was (l’lelte(i?o b)) °rm)mmaa ﬂhhen

added at 0-5C and the reaction m xtu
5 anbPEALS T Shpe ssrapeBAt & ey Ponid s iF B Tk %
hour s50 0 avbr 20@selch Menmeqoam {CadvenA hogra biheldtierl~ § hours.

ev apo?%t %g%‘ggﬁf& \£a§ e?gddanﬁ) glg ga?t%' (vgs »@a@lged\(}ﬁfl 18 (?15?@ acetate (2

acet a orne Yy agl atin acet
wi Bh latlae promg-waadd@dmwr visFym 86356 yitihvo afrh%wewcwd
2008/ Rds360, fPOD). Lﬁﬂﬁ@ﬁq’é&? 4-3rfifo- 1 RIS Eil0d. 5§5debﬂhé y CM@&(ylate

agitated for_at | east , the sol i ds vverf %

and wAdhsaesuifayeialil vep ?Péagnee\ﬁ e RisBHia %Qﬁ%g A .Yte‘d
NO NDHELE paity: 59.8%20' BINM €300MBIdLENCLNAS4-7 B tbas, FIOd7.75(dtIhe
cake. e fi{ kLt C N

(200 APl 718 B e P 0 REROd I, Bo0R0Y Pt rbll 8.
adiot atredHf)o¥208 13|(maldd), 230- Aﬂ?Nm(ﬁﬁs2 ABvidi4mi D, e alsddmb

af t er sp2 9241 N)7.0ul Ry, mm@uwstelrs ixedra SHUBRG LS hA%a50 &M@eer
phase%swas separated and _dj chl or onet hane 500&%/
%t o

added 3-S5 Prciit $25t 000 AR Qi At POk Hefd SOt Al
t he agHLEH eduiq) a%II-BOJ’ElezErtﬂ BE SUH to 0% H invetsmiadty s, iciaggdd too

washod 2B Somut G R SRR L OR R RS SRR 71

r eijov entitpestanddesi red trans i soner of conpound 12, and
finally with 10 water (25 nlL). Dichl oronet hane was
exchanged into ethyl acetate by distillation under
normal pressure until the b.p. on the kettI@. reached

78C andyl & f | NAhe ¥R ulfré appr oxi mat ery~N5 m./ g
conpoung ldo,d Nptdac( . -|140 wuiN€ sol ution Qapl ed

to an‘o‘t { enpeiEAt urle. c[;ﬁ t afe do2d Was mdded coe
sl ow y 40- 50CBELR| |conmpod D Started to ‘
cryst a‘?\l_|,°ze Th&* N urfy was sgitate

tenperature for 3 15 hrs awhe solids were S ;
filtered, washed wi th-heptane (100 -#l) and dried to
give 20.1 g (70 %yield) of zonmpound 12, benzyl 3

((3S) 1do24s4 15&%81)1%@ z“%ﬁ‘&ﬁ&ﬁ%%ar‘énért §{e£) Tb: Ethyl (TR85)-5

but yl am no) cycl ohexyl ) - 2- oxo- @rro i di ny car arrate
as WhirP@o-1 fdigp-ypire gng 7-carbqpfets 4-talugupsplfongfe g9 INg50-1
NHAC iz pmdwﬂeﬁe@ctm /dé;)rot&fﬁﬂ'&f a Ndwldompound - see R. J. Cherney, WO

2004/098516 and G. V. Delucca & S. S. Ko, WO 2004/110993), was combined with

1-ethyl-3-(3-dimethyl-amino-propyl)carbo-diimide hydrochloride (236.3g), 1-

hydroxy benzotriazole hydrate (171.9g), N-carbobenzyloxy-L-methionine (333.4g)

and acetonitrile (3.1 L). To the stirred mixture was added triethylamine (249.5g)
25  below 30 °C. Upon reaction completion (HPLC), the mixture was diluted with ethyl

acetate (8.2 L) and washed with aqueous 25% potassium bicarbonate solution (2x4.5
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12 13 20 [ 002551 Exanple 1, 2d Alternative
Preparation, Step 7: Conmpound 12 (20 g) was dissolved
in methanol (400 nL) and 5 % Pd/C catalyst (1.8 g, 9
w % was added. The m xture was hydrogenated at 25 C
and 25 psig for 3h. The catal yst was renoved by
fwobbdoabispg, and the net hanol was exchanged | 2@9/51%&77
acetate by continuous distillation. The product
crystallized fromethyl acetate (160 nL) upon 25

cool i ng. Hept ane (160 nm.) was added at 25 C, the

sl urry fM@ﬁ/e(ﬂS}l wadd @k 1f)Ofhe ofgalﬁ@ﬁalel%ﬁﬂ seBingdJ'&H cHfiféchtrated
filter hed with heptane an ried to 8|ve 12.8 g

(94 3 ‘Tréﬂ &5°38‘F“S“f63’50b§m328‘6‘89“0’i9&%©7%? 07/ 074377

duymaylogxRBarbonylamino-4- methylsulfanyl -butyrylamino)-1,4- d1oxa—

d l) - 5-
e LTS
N | vegFigvas twldsmfrgmdjght mi ﬂleamstu{emmunwamlaatamon f2d

A| terd k Y&h. Pf@tﬁ@t‘h@f( L QBw pl%ElSlBlte&vas added methyl tei t—butyl ether g 7
tr| qul nazol i nol ( ., See

Ca‘r tﬂ% the ‘g’t‘“‘éﬂ was %—*@rf‘)a@ﬁ{ov cdt .T&aﬁprvéactz‘t?e E?P]GtQ‘iBO@)fat\%s

S US pendihel cdkEl wok vedathed R\mmﬁ:ﬁﬁﬂl’ﬂ&t uh® Bhd¥ix1.4 L), then dried under

N, N-di_i sopr. I an

(0. 2 B RRG R £ e AN RGeSl - o e -
116  edipra-vriro[4 Yidep 8- yirddienbyt) @raphie disgihy latlfenius fadide § (@1.4 g,
20- 25,98, YReEs aﬁgﬁjvdhnegso(l@ma%w%% @Jé)d' tion). The 10
orange slurry was agitated 3 C for 2h. Steady
gas evolution was observed for -1.5 hrs at which
point the eslurry became anrorange solwtion. After

cool i mgs{d 20 C, the reacfion sd¥thz on was addegiHee:
dropwi se [to RO W % aq K2HPO4 “nL) | under vf gf'ous
agi tati on g% mgas evolutd on. Qwer Qrgani c se

was sepa&bzal egd ndozmv\;asﬁ ne Ja ¥ ool \\c<9{gt
aq K2HPO4 (’7 Tth'a?g ni F)utl
as is for the<fext step w h|nh FBC NH2 N|N
N2 NHAC Nk (%_,°No + TP 5

4 5

[00250] Example 1,2" Alternative Preparation, Step 2: Sulfonium salt 3

15 (619.4 g), and cesium carbonate (416.8 g) and anhydrous dimethyl sulfoxide (6.2 L)
were 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

20  cthyl (7R,85)-8-((S)-3-benzyloxycarbonylamino-2-oxo-pyrrolidin-1-yl)-1,4-dioxa-
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
mixing, the solution was heated to 50 to 60 °C until conversion of 4 to ethyl (1R,25)-
2-((8)-3-benzyloxycarbonylamino-2-oxo-pyrrolidin-1-yl)-5-0xo-

25  cyclohexanecarboxylate 5 was complete (HPLC). The mixture was concentrated

under reduced pressure while below 40 °C, cooled to ~30 °C, and water (4.1 L) was
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O NlL4c N O 1VH 13 15 NH Exanple 1 [00257] Exanple
1, 2d Alternative Preparation, Step 8 To a solution
of 15 in dichloronethane (22 nm., 5.5 nmol), solid 13
(1.55 g, 5 mol) was added and the 20 m xture was
agitated at roomtenperature until the solids
dveS@k¥Ask Triethylamine (1.4 nl, 11 mol)p¢ees88006877
and the m xture was agitated for 24 hrs at ambi ent
tenperature. Water (10 m-) was added, the two phases
were agitated for 10 mn and the organic phase was
sep ;’ir :flifd&ﬂ ggaes‘dnlng (5)1 / Olﬁgg%edg@s toemeg gg%g%éd%mgwyirhe
acetate -

cont i HOBEL ALY 3 ‘gth g Y,Y?‘Ft“(algrefil‘ﬁvggﬁmﬁr( Brr )hlépoﬂettl e
reac h&dq%ﬁﬁ?g &iadake hvas drict &la coms@htwsizshwatwa0PC @xd viatuel oyenl O

21(_)i)|ge gx%%e%%?b% %4’} él(:ldil asnkt)dlﬁed (pﬁLé Ipur rél8 %S

sl 6w y added and the sI urry was agltated for 16 h

The sol i %‘ were filtered, wgshed wi4h heptang/ethyl

acetate mL) and drid t ijlve 1.83 gr072

yi el d) &N be crystals (|Mo¢m by XRD) &N N

R, 2S, 5 . o

R)-5- (torty b tyl ani no)-2-(?S)?2JOLoxlp-3-(6-(trif’_i ugr gpret
» o o

hyl ) qui n o~

yl am no) oI i di n-1-yl)cycl ofpexyl ) acet am de arrpl e
1. EXAMPLE® 2 10 Crystal Fornso of QP
N-((1R, 2Ss5R)-5- (tert-butylani €0)-2- ((S) 2- 0X0-73- (6-
(trifluoronmethyl)quipnazolin-4-ylam ng) irrol i di n-

-vl) cif@3dheXrpmele é»tlarﬁ'tfé"atlmbrzs%rt%?% sCyelP'gféinaPe 5

for mS(IO(BO) was suspended in THF (500 mL) and cooled to 0 °C. IN NaOH (271g) was

N-((1R 2S, 5R but yl -
& R PO BRI T VA5 OF SR S35 B P aP b
| 10yl Mapel whey sadéddand delayerd weaeselpase. T t@ttpn equadue thyer

For ARG Ea ST RS RELPR ol T

[ 00259]ch1wmathm (90 o) W@@b@@dmﬁhapramwwammﬂ lpyer BRUKER
AXS,  |fure w4edEd§ tc. REEIY] s6RRNAMBY YRR InB:Hhg IO ARLL
USA) CADA serial diffractonster. Unit cell 20

par angtreredongelewt wdﬁlautmxwﬁﬂ@agﬁm%'agt) 2%&3?@&6 layers were

analy &at&f "[thQ ﬁm@dﬁ@ﬁfrér K@mxﬁ*licted(%tilfdfcﬁ&bﬂ&ﬁin@(106 ey i 1gs
of 25 9 l e refl ect nt ensi t,i.es

meas uP&y! §3feﬁ veresgm gedrag%ﬁogfnilt SRS ?x ange,f 1%%TEFI}£)V1aéiest1gatlon.
const amftolherpeitat udlemamds Adjtdid t@zppdxivatelyd b «d g-Gdugnesulfonic
techni que, E‘}Qua‘(%etf) 64 Q{aE SRLLE §c%[(16 6.2 g) was added, and the

Lorentz pO arizatio actors. roun
mixture was distilled at atmospheric pressure untll ormation of compound 7 was

20  complete and the pot volume was approximately 500-700 mL. The solution was
cooled to approximately 70 °C, and ethyl acetate (500 mL) was added maintaining
approximately 70 °C. The mixture was cooled and filtered to give 73 g (70 % yield)
of compound 7, (7R,85)-8-((35)-3-(((benzyloxy)carbonyl)amino)-2-oxo-1-
pyrrolidinyl)-1,4-dioxaspiro[4.5]decane-7-carboxylic acid.

25
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counts were collected at the extrenes of the scan for
half of the tinme of the scan. 25 Alternately, single
crystal data were collected on a Bruker-Noni us Kappa
CCD 2000 systemusing Cu Ka radiation Q = 1.5418 A).
| ndexi ng and processing of the nmeasured intensity
carried out with the HKL2000 soft
S??Eg]\ggf‘&(oaw nowski, Z. & Mnor, W (1997)¥@1r/1?s2007/074377
Wacr onol ecul ar Crvst aI | ogr aphy, eds Carter, WC. Jr
& Sweet, R M (Academc, NY), Vol. 276, pp. 307-326)
in the SQHCCgoIIect program-sui t e. (CoII t Data
col | egé:)’c:n and proclessMifd?user inteffdée: Col | et NHCHz
J

Dat a ection sofft &, R Hoof donf ug.B. V. & Ao
system usi ng Cu Ka

1998. ) Alt®anat el y, | s{ nadg| cryst al} R
col l edted on a Bruk S APEX2
radi atg"ey -87 WO 2@ 014360 P 200[7/ 0743774

%) . I ndexi ng ‘afid prpcessilng~/of the msasque/d
intensi’ty data were carried out wth the APEX2 10

sof t rLQgram suite Data col |l ection
anc oL S EAg B e P A ssplen St O R, v

. 27; coBipER (IAXS) in HigGolyenSBGGML E&sS thatgdae trigthylRaink 32y g) at
Madl S n.in ]
cryst fz;'lglnzs5 mwe'?‘%r tgl HP@ED&WG aﬁélméob’l 8!@{{%2%58@0 # 2%% B d
cryo ﬂas}ystﬂeml(@xﬂm@and)mym@y slil@pforn@rey( &6 tg) eavhagalaeno°- J

Cosi € CaWe tMe v»% Qr%t 10° %Q(Fk%ﬂ:)@%_%.‘:h o?u%o 0 sgdlum

105) during dara d“l et ured
wer e a3k (/4é($) wtmbt@dmmmmmmnlmwgbﬁ Mntedlmmlt)hes bhisd s

of 02951%5 \()G@I ﬁl%fblpﬁégrclsﬁg'?wmllcn)gmﬁ& L%@t'éd Eop le§£l)P ne(hgmnd

Structure Determ nati on” Pack nra
BohenP&enky1 744 mi Bfollaged by witer3POmmdo tvere gdded. nBlleum nhgs% wernd

f! llO t | sﬂirr&h@r a$[3|5’st l@ﬂfntaﬁ‘@th@toﬁ\@rrgﬁmt l@é?@asfs&ﬁmeﬂ B dried WIft]h 4A
nter 0 na e noc
pr essPU BTG ATE® ERylrng S miS v p A mr i esang o

and Zhessom)lors\@afsmvmdeo fekade 1-Atiolul, uitilRQIAPloD mtmediate 9 was
nodi f al L9 hi age

o ARLLRR 2 THIGSLE L RPGIRN G BRERRRR e
Mac k a8f the@itip! vabimarpes atmOspherigwpzastice; thivsolutisn Fasenelgdte amipgnt

St e Watﬁﬁlperalﬁlre a2 &fakds AR s 1A WY Sstird &PME;@ I HdptaRIB %i)cuas
t he 38‘1‘“# g @nd refinenment. of crystal structures
pdedan

from Hhe Hurawas stresdiEqr e The >6ﬁ4é“6rs Alteyedywashgdgtithe

par amalhme&ep(taneam dion ailLg andadiidd toegma e0%d (8% yifem;dsf%xﬁ;)oumeroe

refi I matr | east - are

functrbl%g @52‘1'%491%%%5%%?%16 r)zei heRe Zf@ %@I Fol -
Fc1) zpywoldmyRearbametef i ned as E | FOI - | Fcl | / E | Fol while
Rep = [F, W( IFol - ITFCl)2/Y-WIFOI ] where w 20 is an
appropriate wei ghtin functi on based on errors in the
observed i ntensi td “ Di fference mapsWéPe exani ned
at all stages of 0| nenment. Hydr ogeRs re

i ntroduced in ideal iggd positions with isqlropic
tenperature facté but no hydrogen[ paraneters were
vari ed.

11
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X-ray Powder Diffraction Data (PXRD) 25 [00262] PXRD
data were obtained using a Bruker C2 GADDS . The

radi ation was Cu Ka (40 KV, 50md). The

sanpl e-detector di stance was 15 cm Powder sanples
were placed in sealed glass capillaries of 1mmor |ess
IwodbBigRbRr; the capillary was rotated durp@gudsdd74377
collection. Data were collected for 3<20<35 with a
sanpl e exposure tine of at |east 2000 seconds. The
resulting two-dinensional diffraction 30 arcs were

I nt egmaisspl 1EQarﬁ151€B,t25’ Aatehraadé Briepuiation]Stel STEIOSis@iah oPXRD
pattern w

P o ngergpousa o fate e Bud FeghL Ssp S BhTBE oAy a0
PCTI LB&&&H@ RebBd 1o SOBCffiﬁrQFSGiaﬁns alhe Sesanaiv ﬁsghsﬁaddcafﬂuﬂ&k ry
00 S hBBRRL DR PR JRIL S BERL AR L3,
2- 6 gy lwds ndhighheandthanaay cglwer combmgiand dickdororeglonded 5
accur @Jcﬁalni/ed iftG Qﬁﬂ g&tateq%y ﬂls#ﬁ}m&f e tPJ oRthBkdrle BRIz 8@Nd
transferred to the C. The instrunent was purged
with %ﬁdﬁhed”@@wolg@swmapwmwﬁv H0 mpbig cempundel Odgput. die ethyl

b e: Weﬁ:@tate El@\?ﬁi\/ib‘%ﬂlﬂ&f e hibi&t @ﬁgerﬁg‘@ qg@atted 010 % Qnﬂﬁ@%hd@g
rate. (0] wa rmc
o ot b b YR et MRom bl dPotf TalaBe Bs o

[ 00264 {37%Gkld mrnempcrmmls baneyl €3 Herd S12Rp 2ha¢eramiioRA

I nstr 2, 20. The sanple (about
10- 30&%rl Oﬁexy) %%‘5 agoqlgmﬁéf“b%gn m pan previously
tared. The wei ght of the sanple was neasured
accurately and recguélgd to a thousandt h~géna
mlligramby the—nstrument. The furnacte was purged

with nitrogen gawa® 100 15 nlL/m n. {“aower e

col | ect ed bet weesA®@am t enper at ure aned~ 3088 at 10C/ mi n
heating rate. P RATI ON AND ANALYSI THE FORMS
[00265] The unit Icell data and other pypperties for

t hese exanpl es are presented in 20 ble 1. The unit
cell paraneters Were obtained fromsingde crystal
X-ray stal | ogr appl c anal %/FSI s. (A detailed account

of un[09256£| [Examplf Life 4lE5TRadvs e@fé?ﬂ“e?“’%“‘ The TiElER e,
Jass eﬁage%vaayre&rmbwﬁywﬂan@ﬁ(cﬂrrm(nzﬁtrhlgmo a @lulbraerti McaCl L, in
Qui de, 968 0266 Fractional atomc
coor d?‘ﬂ&?r%'&eﬂfaé}? 3%(‘&??& 5 C)zaé‘d Sque" gming 8t %‘ea'r%&““&fa‘“é“nd
the RbltwindCommnsl Hi25d)wehditshieyd inwdiridoropalsiue €00 ab)yand t-

pres eﬂhﬁﬂmh({]@;{ QLP V\?\ﬁ élgd'eg at rLleP%tﬁge}'dnﬁg dAﬁek‘ Mn the: 'solution.was

characteristic racti on peak positions
( degr ewkd 2025 © %OCCRfrd trn@pref@(rarlrpta@sm Zaagenpsolugion \das added ginad

f 28" eteBb&&&QBQ&iv —i26°Cquﬂ!e ﬁ‘lix%rre \@As Iallowed to warm to ambient temperature
and it was agitated for 1h. A sample was taken to confirm the complete imine
formation by miniquench with sodium borohydride in methanol (absence of alcohols
indicated the complete consumption of the starting ketone 11). Borane dimethyl
sulfide (7.0 mL) was then added at 0-5°C and the reaction mixture was warmed to

25 ambient temperature and stirred for at least 5 hours. Dichloromethane was partially
(about half) evaporated under reduced pressure and wet ethyl acetate (300 mL,

preformed by agitating ethyl acetate with water) was added within 30-60 min. The
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of which are based on high quality patterns coll ected

wth a diffractonmeter (CukKa) wth a spinning

capillary with 20 calibrated with a NI ST ot her

sui tabl e standard. 30 [00268] Finally, Figures 1, 2,

3, 4, 5 and 6 present XRPD patterns for Exanples 2a,
and f, Figures 8, 10, 13, 15, 17

ng g‘iwg@gs@he TGA of Exanpl es 2a, b, c, P@H&&anf%mﬁ

respectively. Figures 7, 9, 12, 14, 16 and 18 di scl ose

the DSC of -89 WD 2008/ 014360 PCT/ US2007/ 074377

EXanple@iing3iurl) waSagitbled Br ARGt i h, RESRE %f'e\fﬁl&rl‘d anE'wgéﬁE@ 11
di scl oses the Vapor Sorption |sotherm of Exanple 2b.

For m V& st Vi Ch@s@em updbao eyt £ & ToLAthE Bigdust was
[ OOZGQ]amEXﬁmP@kﬂ(eZahe fidtdantiadhedicreldbiel, Off HiNt OALmL) was

R 2S, 5 . .

vt 1 S35 05 Bl g et WL RS Pl s
l'i f- 4afsct amimo I eynredottiridh apudous laher Gppdr olwexd way 8paeettaim1@|e
free ﬁl@ﬁ&o%@&n@ds&ﬁﬂb\{%g add@d V@)ﬁ&h@at&%%om% ﬁ%d@%x@de was

saturated wth water. Heptane was ad

per si &idedp the peitated Wakesio ere ] PHes aélluﬂ?drty 8RS~ 15aL)-olhed

t oI C O6HankcphiRE wa&ellsamte}d(ai&wﬁhdfa OB GLE N 4 64 aRbhofurd

nmol e e N. .
R, S e o o omer o agmrsung g oad sty v 1
orlo ITEW#IW (J5guli)nRizidbromethane was exchanged into ethyl acetate by distillation
%;/)la?ren %[Lr glll Q urltll t¥l| D) ﬁz?(rﬁ léhg tkeetﬁy ?%gc(@%%n%gﬁ ﬁfngl%glume

t her rmgsraamwwﬂng mg/ gb‘premndaﬂdmtuh@ﬂ 24 rdr)s &he splpidnorees Egpleidn
the &%&&@ntb&&p%ﬁg ﬁ@ptanB&S@Gl‘i) 9@5 ad&g slgw fyrAt %o Eﬁ‘ﬁm
with t curve, enperat ures ot

event %Oﬂwa%ﬁ dhgyed tOFC@ﬁmhm éﬁ aﬂurwa\sabeﬁateéettr@qm tzr@@Prztsgre fr 3
TGA 1fxs bdaetetBilds G ViferbB WheR&l »athwelstmar(mmﬁ aadmab&alg#vyzo 1

fromO out o u

R AN e all R SRR S
h owevbnylarmmO)ctyslomyl) Zxslipyrrolidioy )carbesitag bds evhingy fnfdit @tatso
becone partially dehydrated upon drying. [00270]
Exanmpl e 2b, Form N-2: 1 g of

N-((1R 2S,5R) - 5- (teri"But yl ani no)-2- N

((S)-2-oxo- 3-(6 ( 4 uor onet hyl ) qui i n-4-yl am no)
pyrrolidin- | )%cl ohexyl ) acet a?n [ ,cfree base
was di ssol ved |n n?_ f wapgr-free c at 77C
The solution was ce06led to 7Q&u 10 nyrof seeds of N-2
were added. To theMslurry, 18 nL hﬂhept ane was

added over 1 hour\Ww th a syringe purp. The slurry was
cool ed from 70C to!220C over 1 hour, ard agitated at

29@ 0M6‘-i5§ gli&amﬁbﬁ z@qiuepl.anvmeﬁémoﬂgﬁgp P)t8ﬁéb$uhﬁﬁi(b@5

washed Wllt g)ane drie

vac uuW‘PZ‘BS%‘(FéH‘ W@Pﬂ (49AML) 19 i51%p RIS cqtadyst (1.8 g, 9 wt %) was

N- ( ( 1R4&S TﬁcR%rxﬁxre(&a@ hidrdpetayeld @{ESn@)iﬁdZZ'S(pE@}'or 2h.0MQ cﬁalﬁs@w ‘as

(trlfluorﬁ & ui nazol i n-4-yl am no) yrroI|d|n1 yl)

cycl OB P4 lg%/tyﬁaqda%the fgtagpol ‘ﬁé?@ha"ﬁe%‘@af‘ YIGFHRI R t hout

addi t ¢oatirabusriitieiod. Ehe plodusbdrakalled fodd e\ﬂ@mﬁc)mte F@0 mLNapdn
ra i e am havi.n

oot Feafle BB B0 it 4 ot A A Bt

232 @redslctawas filtgddewssiddtwithihtiitann endgiribibto givr: a:n&g O Piti¢cldns .

Form N-2

-85-



30 was characterized by a TGA curve having negligible
wei ght loss at up to ca. 200 C and in agreenent wth
the single-crystal structure. -90 WD 2008/ 014360
PCT/ US2007/ 074377 [00271] Exanple 2c, Form Hl.75-5: A
slurry of 50 ng of N((1R 2S,5R) -5-(tert-
0 Ylo@oia@) - 2-((S) - 2- 0x0-3- (6- (T i 1 uor omet fosbukgiuh Az
4-yl am no) pyrrolidin- | - yl)cyclohexyl)acetan de,
free base was vigorously agitated in 1 nL water for
nore than 16 hours. Form Hl.75-5 is characterized by
1. 75 gamp&sd o, MAIRES, 5 RET- (39} 8-ahio@-db- 1Epy1%1i(d(n94)-5_(zm- .
EI‘ gﬁ’ettuﬁélal 1nogcycq%he)8[khace¥aﬂnc{n no) - 2- ((S) - 2-oxo-3-(6-(triflu
yl am no) pyrrol idin-I-yl)cycl ohexyl)acetan de, free
base. Form I—gH75 5 was characterized by g DSC
t her nogr am c8anh endot herm onset ty clhet ween
ca. RT anoﬂc 0 C i magreement>with tigel curve;
at hi gher tehperatures other events may egssue. Form
Hl. 75-5 was cHaracteri zed by TGA curve having a wei ght
19 | 0@&ésﬁf Eamle %thqteﬁatme%rg.@rmon,ts%ﬂO@ %Mn&%&@nw

eoreti’cal wel i's ca
howev@#nazqhtwl,l 14 (hgitseadh Hs@ﬁatler ¢tak PUh aarkigstien WQC?P%\%@%SO%W'&S

becon®sfRael indidndrondBEdIdLEY. NPOBis&hriplBBylarthiBOA L1, 1.05

ﬁ(a?%lﬁ)eﬂéwg H(]]‘l' 8&?‘88‘%&%&%&1 R)&lyl ghioride (3.0 mL, 1.5 ¢q) was then

((S) - Adanothd agn@tet( {liirkyf ot 2002 0MTRInGY botinid (euttRtnhie ad@rtiyih)a fThe10)

r I ) tam d ree
e R e B e e Ry
nmL of ~1it5 Mﬁlch\@sntaddady baasind dneraagd solution Afascoclng Itcam °Co
20C. The solu vapor.ated ryness. - Th
res Ul (] re'céc 1gn qudon waﬂm@d?éd ?I‘g?vpldﬁ to E@ﬁ } tg%%e}%’g PS@GILE %er 15
hour sv1gcfr@1s PRy pRCh abnyoa@ ewllqtlnrg Tthe loz@cpr m@haﬁe wessserfarated apde o
and d\rv:isﬁéé ot mgn@ gmU Qﬁ!}?fo wt%‘&;%ﬂﬂ)@}/ ?6 HﬁLg hlthe orF %J@o% was

Is characterized by 1 nole acetic acid per one 20
mofe WHfd af§|_15(f()r1the next step within 16h

R, 2S, 5R)-5-(tert-butyl am no) - 2-((S)-2-oxo- 3-(6-
(trifluoromethyl)quinazolin-4-ylan no)pyrro{.bdl n 1-yl)

cycl ohexyl)acetanm de, free base. Form HAC I
characteri }By a DSC t her nbgram havi ng an
agixeenent

endot her m set typically at ca. 100 C 4y

with the TGA QY,ye; at hitgher ct.enper at ur . ovHer
events may(ersue. korm- was -akse~ch erized by
a TGA curvexrhavi ng 25 can . 3% wei ght S\'lup to ca.
200 C. ThepMNBtical weight loss is ca. 10q however

it is not “Unusual for mngr anmount of hi gk, bqil.iRY

poi nt solveklts to remain “associated wi the solid.
In cases |like this, PXRD is diagnostic of form but not
sensi [00253] t Examplk I, 25 temnativolrepatyteant Step &9 2sghticenf 15 in

0027 I mmgol) was added an (4
[ Yoot il Fléﬁ&zﬁgéﬁl%lg(z;ﬁ% J:%Hbllﬁséi d g?n%né;sgg_s_ gl was added and th

( (8) - pixgxowas agipted ?trrPCfnl' ‘G’@P%arﬁf? i g Eﬂhﬁba‘%%ﬁplweﬁl Arigthylamingo)
pyr r ohiadhr 1l mmy) );vasvefahesmsmé alaa]eetmgeted o eenbasabiems
di ss Otle%Secriaturre1 <atmTlé) mL) v9a|s Iacﬁdn 9 theett»t/]((;:l p gses werrg gcltated for 10 min and

the organic phase was separated. Dichloromethane was exchanged into ethyl acetate
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solution was cooled to RT and allowed to slowy
evaporate. FormE-1 is -91 WO 2008/ 014360

PCTI US2007/ 074377 characterized by 1 nole of ethanol
per one nmole of NN((1 R 2S,5R)-5-(tert-

butyl am no) -2-((S)-2-o0xo0-3-(6-(trifluoronethyl)quinazo
| W6 26bsMlaz@m no) pyrrolidin-1- yl)cycl ohexyl)g&et36h8as77
free base. Form E-1 was characterized by a DSC

t her nogram havi ng an endotherm c onset typically at

ca. 100 Cin agreenent with 5 the TGA curves; at

hi ghegy LeR&s afstlrlfaﬁc?n &hlhﬁerb Cgi&?ﬁl& ﬁett@yacl?e@% 8 and BB Hﬁa’ﬁ 1
was char acteri zed hermal curve havi ng

o GHEPHB3E BB a9 gL oaEny oge: (133 b G P50V
Theor c&)bled:ﬁ|ambkmtgh’tpeﬂaﬁl&5hepﬁneqa5 mB). wi¥e loh@\éﬂﬁéﬂi find thelslukr$ was

t f ol te t
fosol HARETor 63 Tt DR SRy g30 SRR iPrenret s ) T
t 05 40mipnehiiridd (o AR, 1283 gm% Sicld) efbeigbusyalsaform b)2 bywm of N-
2- (( S(XrRzzsoj?R‘? s!éfe,(z @ut ﬁaﬁﬂntd y@i)@r@& Byk hﬂhlamzeﬁl'yi){hm%zaﬁh amn

0) pyrrol idin-| é yl )acetam de, free base was
di ssoYl&nige)pyrobdi ?Ti ?YCIP%Fé)Q??F%a“Bﬁ’%EVP’@Wé gl ycol . Water
was added until a cloud was observed. The sol vent was
allowed to slowy evaporig‘s‘g& dzryness Form RPG- 3 is
characterized by 1 nolecu propyl ene gl ycol per
one nol eCuysel Bérmstof X-A(1R,28,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-

R, 2S,5 }ﬂl orgﬁlﬁ%}j@ﬂﬁl}ﬂhﬁmyﬁh oﬁ%\)“ Rl -vh Yclohe C?jlcetamld

0XO- 3 |n 4-
di n- -581yl Y exaup @m&wnmféﬁém PSR- (i birslamino Fof §in2-oxo-

RPG 33-wagiflahiamamlghihaz6ith- Warﬂn@éﬁohdlﬁl@fymgm&mbb@é&nﬂ& an
endot%ﬁ&)m c onset at  ca. enment wth the

§8 Werg Preprgiad Clia@ﬁﬁ?zﬁfﬁrd%a@fl ﬁ@?w ‘events nay

emnsue. Form RPG- 3 was characterized by a TGA curve

havi ng a vveip%;c C.
Theoreti cal VE!\IGI gﬁiS%{%fséfﬁAéﬁggf%Nif% o(\)/ve&%[gr it is
not uYirgly@nysteiRatai nor anount of hi gh boiling- point

sol vedzot DL Wk BolR&E N hiadr@@r-MbdiR (El’i‘@Kﬁﬂ'Ab(@ Ink.[546 9886
[ PXRD is diagnostic of form but

i ke thi not
s onai TRUBP PG RitFons i S COSM caloisnin BB b
[ @@27}5}31115&1& ofc@biiged throughnldaiAqubtes didlybigjofalfic experimental

N- (( %e% %§ &{2 1?,17'—[1&/ ea}gﬂe ﬁ)‘-l )Intensmebw re meaiuredl usi ng

2- ((S 5 oX0- ronet gui hazo
0) py réuwifd @dlﬂuonl(/» .1254@ IA)) ewbuﬁheb@yhgeaw wirhi tbheQ -26f \raedalebaa@e

was Stl:dﬂﬁlﬁﬁe%gd Wéle &er@ﬂecﬁfnly‘ MFeQQ%b]aﬁJaﬁMtors E!Z&gm%hdl rr y

was gently heated di ssol ve the remaining solid
sol uteB Yscoligss éfdhet eytrenper obthgsca) Pk of heting diieyean.

evaposlateNHirgle cﬁ}fst)ﬂ&iaﬁ|“$re\bﬁlleeted)&§aa§r\ﬂ&dNorﬁﬁbrKﬁbﬂ>a%]ﬂ-ZdO§
character| ze% % al cohol, per one
mol e ss?tenN}s n§ aigd qé]ﬁsls E%4é§8? In e}{mg and processmf tthe
but yl rmammd)mt@sl(y(@awzre@mecﬁou( Gith the HK1.2000 aiffetda ybckgpdi nazo
l'in- OXJ’IM%H Rg! W ’397% R romolecul
1l hy, ed
yl )c;‘/(c | ohexyl’)acet am de ree cﬁomoecuﬁl%fg PBT " cel |
Par arfeftery W.C. Jr & Sweet, RM. (Academic, NY), Vol. 276, pp. 307-326) in the
30  Collect program suite. (Collect Data collection and processing user interface: Collect:
Data collection software, R. Hooft, Nonius B.V., 1998.) Alternately, single crystal

data were collected on a Bruker-AXS APEX2 CCD system using Cu Ko, radiation (A
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-92 WO 2008/ 014360 PCTI US2007/ 074377 Conmpoun Form T
a(A b(A) c(A upydV(A3) Exp 2a H0.5-4 -50
17.7845 7 7.6215 3) 20.9510(9)90 109.062(3) 90
2684.1(2) Exp 2b -2 RT 18.7240(4)8.0171(2)

19. 6568(5)90 114.935 2) 90 675.7(1) Exp 2c H1l.75-5

- %@ 28808 2) 34.3194(7) 12.9659(2) 90 99. 0pef/tg208874377
5609.4(2 Exp 2d |-1AG1 RT 7.9766 7 11.058 2)

33.348(4) 90 90 90 2941.4(6) Exp 2e E-1 -50 7.9866(3)
11. 2594(6) 32.680(2 90 90 90 2938.7(2) Exp 2f RPG 3
-50 16.13934)3)ndd:thgRdd ﬂi‘écegsﬁxgéftﬁélﬁl&)sur&ﬂnl@rﬂiﬁy ok vlddcadit® Ot

13 oy SExBiohbes bisd ohngs oy Dibeafier end

( cont procesdbg vsmiiterfaet APIEEY Bueeenugl, vIQGNPRUKER AXS\ire. Sg65

doal o, R RRpg O on 1297 5K 20 2 €69 P2, 1 258
Ex 2c 2d 1 735 P2,2121 1.279 Exp

2e51 10930pp Whep ‘“dTaIE‘hS)fYS‘E(b”?f"O?d e qol streaepf an @xfprd oryg
773 P%l%&%@xfard%%sﬁte&fé)@?,mﬂem{ bRle¥ Ardosibl 88 A M. &Sz, Appl.

Tabl e T.= tenperature in

Cent i ngét éggf(so% l(ﬁé‘%&?%*ilaacloll%?ﬂ?“aph| c data (RT is room
t enpefteali e Thastabtuies werb sulnted Ib)?di@t métiods/apll tefieed@h thebasis of

cel | mgbser\w/?dr}gtrl‘ggﬁorns ﬁflrsg% Mz??gg rl;g?krugt%{ U’%&XHHEM fa[% :H-QI t

10 V ecul es per g
= 1@paeragh il Rpbemie N¥ lébll6c§¢aﬁ?fé‘é faé‘lo?s‘t“é‘{ld"wé’r?ﬁﬁ’f yin theS P

-II-SBL Escg’rxl@ w%ggqgaelgfr&ﬁ’ e dﬂn@ﬁlﬁt%%alfmﬁlesmaﬂogz% hy' TR ABch
F138 Breégg%‘gfpmﬁgh@‘?o%‘gfﬁ ‘gq 216 V%z“’ oT"f‘SS/%Z’% a%‘%é%l @%Tgfg’gg‘a"e
F139 with@R0r l0caV 30D iddtidnd 3:Ghe drdtalogtipii¢ p@kEB8IMARUS 46d3Kus
F140 9611%1%2 QndQeﬂ%Z%ent Qoftw§r% Suite: S. Mackay, C.J. Gilmore, C. Edwards, M.
15 Tremayne, N. Stewart, K. Shankland. maXus: a computer program for the solution
and refinement of crystal structures from diffraction data or SHELXTL®. The derived

atomic parameters (coordinates and temperature factors) were refined through full

. . e . 2
matrix least-squares. The function minimized in the refinements was Z([Fg| - [F|)

R is defined as = ||F,| - [F o/ [Fo| while Ry = [Sw( [Fol - [Fe)2/Eyy [Fol T - where w

20  is an appropriate weighting function based on errors in the observed intensities.
Difference maps were examined at all stages of refinement. Hydrogens were
introduced in idealized positions with isotropic temperature factors, but no hydrogen
parameters were varied.

X-ray Powder Diffraction Data (PXRD)

25 [00262] PXRD data were obtained using a Bruker C2 GADDS . The radiation was
Cu Ko (40 KV, 50mA). The sample-detector distance was 15 ecm. Powder samples
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
exposure time of at least 2000 seconds. The resulting two-dimensional diffraction

30  arcs were integrated to create a traditional 1-dimensional PXRD pattern with a step

size of 0.02 degrees 20 in the range of 3 to 35 degrees 29._
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N7 0.3729 0.0177 -0.0187 0137 0.5289 1.1320 0.2702 NO
0.3967 0.3613 0.0716 H10 0.3464 0.3422 0.0601 Ni
0.5034 0.5324 0.1275 H16 0.1889 -0.1347 -0.0192 NI12
0.1513 -0.3723 -0.0803 H85 0.2780 0.4332 0.1193 NI5
0. 2070 -0.0340 -0.0258 H88 0.4895 0.3182 0.0357 -93
WGh 2008(,944360 PCT/ US2007/ 074377 Atom X Y &é@sgmgf, g
Z "N18 0.4944 0.7660 0.2016 HO0 0.2688 -0. 49 153
023 0.3677 0.2704 -0.0786 HO1 0.2791 -0.3427 -0.1635
025 0.2371 0.2420 0.0154 H93 0.2277 0.1128 -0. 0967

C82 0.2630 0.6176 0. 1822 HO95 0.3290 -0.0521 -0.1140
C83 4888 0. 1165 H99 0.3760 -0.3135 - 0. 0574
c84 obé?f7m85§?85ggaﬁﬂﬁgqqqﬁFé 3100 -0. 3067 -0. 0228
C86 O0BBI0 0SE FfpbriBents5ES: felf@edins T3AnAuBdHMM Ao@VFRI00 or

7 SOl DR AR R0 Byl
- 03 15@¢oratgtpreqdeg 3ouhun@yedi ot 2 miljgr@85ad s td ®8PSC. The

_0 0 Tum ree Sh n o ctween
0. 3960 59063 1 S Hecke B3 ALK [N el

0. 42990 [smpesargre e“do@i@ at HG&/mpn hegting rgje. clha plogve gade ‘Ht{li@
0. 369%AdotikrBid $QkOpodTidRdowa98 0. 3221 -0. 2755 -0. 0632 H
15 0.2715 0.8230 0.2452 C101 0.4735 0.0847 0.0816
H117 0.0540 -0.3914 -0.0071 C 104 0.1724 -0.1130

- 00 14BRripgl IR a0me®i4 AnalgsifEEGA) - 0. 0042 C107 0. 3915

0.18 0 e Ortire st ™ or
T e

0. 374859 Tt epmpls (sbovig 043 1) way plyacdgn 2 platmmp gan mevioagptared.

s O R e i ao ity Sl aortil 19 ity o8
114

C116 rbﬂlt??ﬂé y 15 Dpgapent: é%‘ﬁ Cmazgurée%”gﬁ’@“ﬁ’v@f‘cﬁﬁ%a‘go“l?s5
C120 0L/008 Pata@reB LOBcteObehB2Bropth 30nperaRRB6d PO 80°0/if 89
C 124,.0: 0696 -0. 4465 -0.0977 HL31 0.1603 -0.0732
0.0701 €125 0.1783 -0.3101 -0. 1359 H132 0. 1430 0. 1249
0.0800 CI127 0.5309 0.6696 0.1690 H134 0.0091 - 0.6633
-0. 1497  C129PREBARATIONIIG ABAQYSH GILBAEFORAES - 0. 6984

-0. 11[3&65] The unit cell data and other properties for these examples are presented in
20  Table 1. The unit cell parameters were obtained from single crystal X-ray
crystallographic analysis. A detailed account of unit cells can be found in Chapter 3
of Stout & Jensen, X-Ray Structure Determination: a Practical Guide, (MacMillian,
1968).
[00266] Fractional atomic coordinates for Examples 2a, b, ¢, d, ¢, f, and g, and the
25  conditions at which they were measured are presented in Tables 2-9.
[00267] Additionally, characteristic powder x-ray diffraction peak positions
(degrees 261+0.1 )@ RT for Examples 2a, b, ¢, d, ¢, and f are presented in Table 9, all
of which are based on high quality patterns collected with a diffractometer (CuKa)
with a spinning capillary with 26 calibrated with a NIST other suitable standard.
30 [00268] Finally, Figures 1, 2, 3, 4, 5 and 6 present XRPD patterns for Examples
2a,b,c,e,dand f, Figures 8, 10, 13, 15, 17 and 19 disclose the TGA of Examples
2a, b, ¢, d, e and f, respectively. Figures 7,9, 12, 14, 16 and 18 disclose the DSC of
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C133 0.0611 -0.6143 -0. 1412 H136 0.0686 -0.5851 -
-0.1833 F4 0.9541 0.9380 0.5714 H141 0.1830 -0.4440
-0.0580 F5 0.9826 0.6800 0.5759 H14 0.6945 1.0312
0.5339 F6 1.0259 0.8300 0.6655 H21 0.7741 1.5073
0.4379 N8 0.6040 1.3694 0.4758 H28 0.7049 1.4602

owgq@fg,,m A3 0.6631 1.0203 0.5573 H29 0. 6130pdy A8 074377
2902 NL7 0.7581 1.7462 0.3780 H32 0.5464 1.0615

5430 N19 0.6266 0.8793 0.6383 H34 0.6724 1.6789
.4661 N20 0.7501 1.4082 0.4350 H35 0.5807 1.7062

. 4 5 Oﬁxambl%s?ZaQb Z,Qﬁ Qafd. f,6r5s]a3cti0@1)7. Qaéhrd‘ﬁ &lisQlosdd e VonQ mion
. 1024 §%b1.1336 0.4774 HA1l 0.5545 1.4575
.382 othgm 8T BraEpliZb.1" 1544 0. 4164 H44 0. 5540 1. 3350
.5873 (27 0.6643 1.5023 0.3242 H45 0.6406 1.2709

ge1p G o HeAFribaiEt DN TGEahEi g
. 337902623 3 Eyamgple 2a, FogsHAS3: 43pmeg ¢H(R.BHEG-511e2721

. 37 5Butyl4aako) Q- X WBrothé@y A Rzofn- P23 Min in-1-
553%11c3§» (ggo% %35956 80686%) ° 2865 %m%%%g 1
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0
0
0
0
0
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0
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0.
0. 56 1@@6@&*%%@@1 fept hasg Uab‘efwlwgzwwﬂwfet%%wsé Y
Z At owithiwaferZ HepfE30 wak adBeaQinfl. a&&r&@ter@ clouB8as ls8rved. &8 Alurry was
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. 5010070y 34ample 2b, Form N-2: 1 g of N-((1R,2S,5R)-5-(tert-butylamino)-2-

((S)-2-ox0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-

20  yl)cyclohexyl)acetamide, free base was dissolved in 10 mL of water-free EtOAc at
77°C. The solution was cooled to 70°C. 10 mg of seeds of N-2 were added. To the
slurry, 18 mL of n-heptane was added over 1 hour with a syringe pump. The s]urry
was cooled from 70°C to 20°C over 1 hour, and agitated at 20°C overnight. The solid
was isolated by filtration, washed with 3 mL of n-heptane, dried at 50°C in a vacuum

25  oven overnight. Form N-2 is N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free
base, a neat form (without additional molecules of water or solvent). Form N-2 was
characterized by a DSC thermogram having an endothermic onset typically between

- ca. 230 °C and ca. 232 °C as a single melt with no other transformations. Form N-2

30  was characterized by a TGA curve having negligible weight loss at up to ca. 200 °C

and in agreement with the single-crystal structure.
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C68 0.7802 1.9934 0.3099 H79 0.9456 0.5638 0.6960 C72
0.8152 1.6904 0.2872 H81 0.6060 0.7320 0.7067 C76
0.8381 0.5893 0.7029 H142 0.7500 1.8390 0.4090 Cr8
0.8982 0.6264 0.6799 H143 0.5333 1.1298 0.3123 C80

0. 6445 0.7516 0.6862 H144 0.5194 1.0278 0.2538 TABLE 3
Ag,g%ogmgg&r dinates for Exanple 2b, Base ForpeMsdooMoRAs;
XY ZAomXY Z N 0.7824 1.3195 0.3238 Cr1 0.9289
.4591 0.5167 N2 0.1685 0.3056 -0.0178 H72 0.9378
.4237 0.5668 H3 0.1633 0.1989 -0.0196 H73 0. 9764
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was evaporated to dryness. The resulting solid was agltated in heptane at 50 °C for 15

hours, followed by cooling to 20°C. HAC-1 was filtered and dried at 25°C under

PRRPRPRPRPPRPRPRPRPRPRPRPEX

vacuum overnight. Form HAC-1 is characterized by 1 mole of acetic acid per one
20  mole of N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, free
base. Form HAC-1 was characterized by a DSC thermogram having an endothermic
onset typically at ca. 100 °C in agreement with the TGA curve; at higher temperatures
other events may ensue. Form HAC-1 was also characterized by a TGA curve having
25  ca. 15..3% weight loss up to ca. 200 °C. Theoretical weight loss is ca. 10.5%,
however it is not unusual for minor amount of high boiling point solvents to remain
associated with the solid. In cases like this, PXRD is diagnostic of form but not
sensitive to small amounts of adventitious solvent.
[00273] Example 2e, Form E-1: 50 mg of N-((1R,2S,5R)-5-(fert-butylamino)-2-
30 ((S)-2-ox0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
yl)cyclohexyl)acetamide, free base was dissolved in <ImL of boiling ethanol. The

solution was cooled to RT and allowed to slowly evaporate. Form E-1 is
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weight loss is ca. 13.1%, however it is not unusual for minor amount of high boiling-
point solvents to remain associated with the solid. In cases like this, PXRD is
diagnostic of form but not sensitive to small amounts of adventitious solvent.
[00275] Example 2g, Form IPA-1: 40 mg of N-((1R,2S,5R)-5-(tert-butylamino)-
2-((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
25  ylcyclohexyl)acetamide, free base was slurried in <ImL of isopropyl alcohol. The
slurry was gently heated to dissolve the remaining solid. The solution was cooled to
RT and allowed to slowly evaporate until crystals were observed. Form IPA-1 is
characterized by 1 mole of isopropyl alcohol per one mole of N-((1R,2S,5R)-5-(tert-
butylamino)-2-((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
30  yleyclohexyl)acetamide, free base.
TABLE 1

Unit Cell Parameters
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C60 0.9137
H61 0. 9621
C62 0.7404
C63 0. 5039
H64 0. 4747
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temperature which is about +22°C)

V = volume of unit cell

Z’ = number of drug molecules per asymmetric unit

10

$g = space group

dcalc = calculated crystal density

Vm = V(unit cell) / (Z drug molecules per cell)

0.0503 0.7049 N6 1055 C56 1.1539
0.1133 0.4965 N7 - 0. 360iit QellPfametds 3165 C57 1. 0229
0.1608 0.6162 N8 a2 0T AP+ 158 1. 0367
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0. 0258 0. fa%perature in Centigrade for the crystallographic data (RT is room

TABLE 2
15 Atomic Coordinates for Example 2a, Form H0.5-4

Atom X Y Z Atom X Y Z
F1 0.1718 ]10.5612 |0.2388 | F138 |0.9730 |0.9700 |0.6210
F2 0.1576 10.4167 |0.1518 |F139 |1.0220 |0.7300 | 0.6430
F3 0.1277 10.6827 10.1463 |F140 09470 |0.7710 |0.5532
N7 0.3729 [0.0177 |[-0.0187 | O137 [0.5289 |1.1320 |0.2702
N9 0.3967 103613 ]0.0716 | HIQ 0.3464 0.3422 | 0.0601
N11 0.5034 10.5324 10.1275 | HI6 0.1889 |-0.1347 |-0.0192
N12 0.1513 |-0.3723 | -0.0803 | H85 0.2780 10.4332 ]0.1193
N15 0.2070 | -0.0340 | -0.0258 | H88 04895 |0.3182 |0.0357
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H212 [1.2687 ]0.0462 [0.5671 |H262 10.1323 [0.2153 | -0.0854
H213 [ 1.1703 |-0.0007 |0.7926 |H263 |0.3327 [0.2320 [0.2439
H214 [1.1105 [0.0421 [0.8313 |H264 |0.4885 [0.2372 |0.3700
H215 |1.0556 |0.0182 [0.7149 |H265 ]0.5951 [0.2670 |0.3470
H216 [0.7976 |0.0176 |0.4203 |H266 |0.4874 [0.2957 |0.4712
H217 [0.9226 [0.0100 |0.4973 [H267 |0.3419 {0.2998 |0.0019
H218 [0.8269 [0.0390 [0.5453 |H268 |0.4278 [0.2594 | 0.0040
H219 [0.7349 [0.3217 [0.2190 | H269 [-0.1537 |0.2100 |-0.2663
H220 [1.0259 [0.3684 [0.4660 |H270 [-0.2738 [0.3905 |[-0.1734
H221 [1.2052 [0.3497 [0.5802 [H271 |0.3087 |0.2249 [-0.1215
H222 [0.7595 [0.2370 [0.1705 |[H272 |0.2609 |0.2719 |-0.1576
H223 [0.9510 [0.2576 [0.4964 |[H273 |0.5805 [0.4266 |0.4203

coooo
(@) ]
w
N
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C17
N18
C19

C20 0. 0380 0.3268 0.0698
0. 1085 0.3827 0.1029

GX8 260s0ikS® 0. 5229 0. 1991
C23 0.7063 0.8942 0.1260

c21

0.8422 0.7397 0.1888 H17A 0.8651 0.7215 0. 2164
0.9734 0.7976 0.1050 H17B 0.8826 0.6751 0.1722
-0.1674 0.2302 0.1113 H23A 0.6885 0.9061 0.0978
H23B 0. 6640 0. 9626 0. 1405
H28A 0. 8869 0.9177 0.1920

H28B 1. 0495 0. 8473p@dsh@Br074377
H27 0.9448 0.9635 0. 1263 C24

0.3943 0.6572 0.2042 H18 1.0626 0.7570 0.1189 (C25
0.4808 0.4583 0.2218 H39A 1.2479 0.9507 0.0498 (C27
0. 895 ARBB64x0. I32% BZ. 2P oW 8/X2 U. U894 | C28
0. 9301824 8b@5m08. 162994 6498 1PAY74U. 94k U. 099 | 77343
0. 244485 4069308 038 5405H387%36s IV HB750. 93606 O -dieP | 63051
1. 0501136 BAL7029- UoBH 630284 BPHZ76U-|9.690 U-I0RES | 65741
0. 620 75006890. 06833 H3A H684 BPHEr70.[83%B4 U.d5308) | 6800
- 0. 10[158220. P&d3610./0.846 HADRoL. TH7R 0046482 1. 13dP5] 0.45339
0. 105841029 3464620. 083687HAOE 18420082790.| 63853 0.00408 | .37
0. 11684030 24@28056. 008549H406:1 101 863800.684F O.0060B | 63189
0. 004[1HB14132330. 008301H/| -0.086508HOR16TH300. 1|AB35 CBRS5147
0. 921{/H12906%410. 042173H3DA4RD. B3k (0020022 |.30656] 0.0039
1. 201483 9p@M60. 0 84F30H3ER0A). YESB 0030505 [0.40407( 0.C40
1. 1073HB47P0 230, 044876HIRA4790. YO3E 10300229 0B718300.0438
- 0. 44146230, 120IH40.| 09683 HIP.4301 3pUB70. 08434 (0.018%6 | €ZBO
- 0. 57124230, 1121290,/ 928 03U08D. bEFS (020183 |@.183%58| 0.6423
-0. 7291230, 0BPMOQ. 1 9843 |XBOE YHARlond4iCoar0diliat €62456r
Exanp|#238g| 0.8dd e [B3ETH | R399 Al HA2X | 9.0 1AL |dnhd3d Y| 07330
0. 15119339 317BePlA 92 7HAIM-293B 7PH28F 7673890 |102333  [FR6386
- 0. 0141290 a3 . 0 03 192603 6 HA860 | 8300T ( 01248% | 5014
0. 026Id12:4_14 049250 0 08g8041| 0P84 g pHRR 75504513 112887 \y0.6605
0. 8062432809844 1040691191983 358288 7038340 09361 NB5869
0. 515933 6300801442039 (7489 ) HEIg7 84187 1 PH63 np0.6478
0. 348302 71690901848l TLg Q-G 78829 4659, L0891 1§.7532
0. 067 suhle 1Pall b BILo LR gRde%, [0ekat | 04001
SV TH2A6 CT12276 0 104062 | 0.8315 [ H294 102863 | 0.1913 | 0.3921
H247 [1.1658 [0.3601 [0.8194 [H295 [04701 [0.1653 |0.8329
H248 | 1.2882 [0.3671 [0.7752 | H296 |04645 |[0.1639 |0.6962
H249 |1.2341 04465 [0.6673 [H299 [02731 |o0.1523 [0.8513
H250 |1.2881 [0.4078 [0.6030 |H300 [0.4117 [0.1542 |0.8909
TABLE 5
Atomic Coordinates for Example 2e, Base Form E-1
Atom X Y Z Atom X Y Z
F18 02662 [0.4002 [0.0274 [F23 100301 [0.3722 [0.0039
F19  [0.0473 [0.4191 [0.0033 [C18 |0.1648 [0.3165 |0.0297
F20 ] 0.1401 [0.2386 [0.0059 |H31 02375 [0.5477 [0.2387
02 0.3035 10.7582 [0.1985 [H41 ]0.5018 [0.480! |0.2585
028 04277 [0.5819 [0.1087 [H42 04761 [0.3850 [0.2161
N1 0.5559 [0.6627 [0.1978 |H51 [0.6480 |[0.5043 [0.1733
N6 02412 10.4989 |0.1766 |H52 [0.7376 |[0.5463 ]0.2204
N8 0.0422 10.3993 [0.2139 [ H61 (02881 [0.5282 [0.1472
N10  [-0.1606 [0.2714 [0.1828 |H9L [-0.1519 [0.3157 [0.2435
N27 [0.6744 [0.6813 [0.1115 [HI11 [-0.2586 |0.1707 [0.1140
N29  ]0.9824 ]0.8036 |0.1064 [HI21 [-0.1207 [0.1964 |0.0469
C2 0.3877 |0.6687 |0.2028 |H141 [0.2343 [0.4431 |0.0976
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N5 -0.1311 0.4643 0.2095 H22 0.0665 0.4473 0.0929 N6
-0.2941 0.3121 0.1828 H5 0.7491 0.9735 0.1042 - 102
WD 2008/ 014360 PCT/ US2007/ 074377 Atom X Y Z Atom X Y
Z 01 0.1140 0.8031 0.1697 H21 -0.3360 0.1865 0.1167
02 0.2925 0.5779 0.1031 H12A 0.5507 0.4357 0.0989 C10
Owt4630Rs911 0.1197 H12B 0.6252 0.5211 O. opéalc)uszg;,g,omw
0.4471 0.8051 0.1677 H12C 0. 4678 0. 4565 0. 0549
0.9030 0.8194 0.0629 HBA 0.6698 0.7392 0.1786 C24
-0.0632 0.3232 0.0669 H8B 0.6137 0.8216 0.2153 C19
- 0. 090F AR SP40x0. 137§ HIG J.UPG, DTO33F [ 2243 T Ch
o e e
- . 2y 1 75 0.1
0. 4342‘%5‘58”@3%0? Yﬂzaétsmzoz%/ 1'1254 Lt sasu Q/sbes [ds77
- 0. 0158 3V9230. 09aPsH30:17800Y A% 0. | 94 O d3d | 04948
0. 7048[ & 9021 9ol 19824130 213991241 896210, [APRE; [©hifa]
- 0. 0508C{. 468448k 16285M23 1107- £a3A U15927 [ 83987 0.1876L
- 0. 25508c 3. 289978 152350H18.0733. PED2 V03848 [b.92859 0.1935%
0. 1869 ©1372500600 1803233200671 pH24). [835510. (2343 0231
0. 5279 0144910143307 6434423000186 PA242. §88072- 0. (32D | 00841
0. 6155] ©15810-0.0857.84.89H2 Co 045851 8210. 9566510. Q%804 |GL628
0. 1187| ©166164.0438 20536847 A04®5HH24). 982%40. |10/7685 [©LA61
0.4041 OL761 81107 2083503700281 2928 9018930. |10/362 (0656
1. 0281 219120647006 096341 A0181031929. 6863330. |0B1469 [(ODB54
-0.1824Cc. 243710, 0D4817H | 0.1B11 ] @612 | 0.5707 7| ©500866.08118
-0. 2485C13. 3867030, 20R453H1 C1DI20(08F110.| 64868 0,.MME% | 00R98 |
0. 7981 @2484p081320243913 18A3®@, PHAR (08P6 |(1.825D3 0.0674
0. 7045[ @25910891(3516387H15B 17052584130, 48450 (0. 1988 | 000523
0. 9852| @670pR313305PFSRA019104988210.| 1983 (. 1BER | 00446
0. 2577/ @856 7951822208934 7 000875 9 PB22) | 2:28% (f 110P6D) | O9B%Y
0. 0153.€29326%65960288034268071d ¥HA23 0 138%1 |P-883®( 0.08)!
0. 1640.€30298H063303983B0a 80019 _gHIN o 149431 P /#3% 3 0.0487
- 0. 073054, 37983200 |833H 19889 pHALsqg 13251 304857 7 fH690-¢
0. 04401832204 1204401 PII [ g ROT4S SHIE 3 1 P35S |0.65461 0.0430
C33~ 11314 10.7245 |0.0492 ~0.8355 [ 0.1305 | 0.1615
099 [-0.4402 [0.1232 [0.1894 [H972 [-0.7164 [0.0043 |0.1747
Cc97 [-0.7313 [ 0.0985 [0.1797 |H973 [-0.7551 [0.1157 [0.2115
C98 [-0.5812 [0.1608 |0.1676 | H981 [-0.5951 [0.2544 [0.1716
F21 0.3052 |0.3620 [0.0283 | H982 |-0.5565 |0.1430 |[0.1349
F22 [0.1907 ]0.2403 [0.0143 | H991 [-0.3383 ]0.1855 |0.1847

[da W am)

la'a

—

lox1ilall{all{aNa')

TABLE 6
Atomic Coordinates for Example 2d, Base Form HAC-1
Atom X Y Z Atom X Y Z
Cl 0.0418 - [0.3612 |0.1413 | H32 -0.1504 [0.2133 [ 0.0512
N2 -0.1614 10.2566 |0.1827 | H21 0.2024 | 0.4361 0.1001

N3 0.5574 [0.6476 |0.1969 | H19 -0.2633 [0.1786 | 0.1141
04 0.4002 [0.5938 ]0.1104 | H1S5 -0.1260 [ 0.2877 | 0.2400
N5 0.0480 [0.3793 |0.2136 | H6 0.2703 [ 0.5248 [0.1514
N6 0.2349 10.4911 |0.1766 | H14 0.2507 10.5355 |0.2354
N7 0.6581 |0.6819 |0.1120 | H25A ]0.5017 |0.4595 10.2502
09 0.3141 | 0.7518 [0.2032 | H25B |0.4643 (03765 [0.2131
Cl10 0.6548 0.7519 |0.1823 | H22A [0.6302 |0.4915 |0.1724
Cll 0.1091 [0.4116 |0.1779 |H22B | 0.7255 ]0.5203 [0.2124
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03 -0.5666 0.1486 0.1890 H28B -0.9203 0.1527 0.1868
C27 -0.7093 0.1903 0.1763 H28C -0.8515 0. 2497 0. 2160
C26 -0.7420 0.1648 0.1343 C28 -0.8290 0.1780 0.2024
C29 -0.8460 0.1070 0.1744 (C30 -0.6990 0.2550 0. 1410
TABLE 8 Atom c Coordi nates for Exanple 2f, Base Form
RR630dbRBd0X Y Z Atom X Y Z F1 1.4700 0. 572PcfuBbbA DR
0. 6350 0.3813 0.3765 F7 1.4119 0.5575 0. 7000 N6
0.2687 0.8628 0.3992 F2 1.4315 0.5398 0.7741 N4
0.3398 0.7349 0.3149 -103 WD 2008/014360
PCT/ UFZRGATI0 7437 7] M om X X Z MM X X Z ] F8; L. boUp
0. 5336 2 8YPle1l  Po.BRYS| 1385 oPH 19 29982087 0581882P0.1990
0. 5630 73 7860 0dYe Vo BZ 7| §1iHF0/HD. 3489961FY oboml L1 1361
0. 5864 d14 6952601 2| §15570P0 1220453 18. 393360 ND.992179P0 0663
-0. 029%19. 8348301[ 03837 2P0.D3750F318. 283607 N®.90¢/ 9880459
0. 1232 16 9914404 0| 5992 7B0.6294981310. 364086 Nbli2do 16E6815
- 0. 094@19. 959X2256] §78590.(ksd 7/B2178. 333651 NolB1sl. D314
. 0679 N13 742%760 007661 @10623Pur40d2sI7 [0.H3B1] ©:17025
. 0441 a0 [00.14743| @230869H0.0.125U823AN1 B.643538@D06 0. DAdsys
. 63420209 |0.00264 | @3%3350.01:92 7[I23B0 3 0064891 9M.9626) 9 BA. 1405
. 7142026 O0.00963 00.38%27| @10299[3H2804 | 0.885077 00.1271590.1920
L9731 G217 |0.62485] 05729140.3093 23428BC34.0057 118R403 1 PQEG796
. 9094 28 0.BHFB 00.89HR9| @12495(MH27CAS 0.94431 119.99331. 38R 1263
. 6926432 0. 4FR (00.6887| ©2049 13C37 106%769. 1370Q0NR1189
) -A80% 6 00.4588 6 82218 1 1HHWA 324719, 4709307, %8498
. 9508 @16 |0.3606| 08864400.(3288F39BCA 228531 SARTE2 QRAORI4
. 7058292 |0-9380 2| 9888 7E0.1¥57 7|A839CC3 1. 16475 35 Poh! 1 5903
91614 |- 2H9Be| H4047 an0-0273514tA38AC46.99064 79P362 3608175
702999 o 1g36b p0.8H2 0| H064R 2lgH38B33 088037 59-97¢0 160573
. 8869223 | 4299 500.5052 3560788 1 gHIBC_ cA-B3) IA BH2h pG:8360
715433 g 7016871 829 +oR0.9743 0EH40A [1.1575 71 07492 [0.0195
C33 | 0.1058  |0.3467 |0.0300 | H40B | 1.0092 |0.6805 | 0.0403
F36 |0.1168 [0.2494 [0.0085 [|H40C |1.1861 [0.6845 |0.0608
F37  [0.0041 [0.4132 [0.0068 |H7 0.7708 | 0.6743 | 0.1022
C38 [09217 |0.9066 |0.0421 | H35A |-0.8134 |0.1022 | 0.1656
c39 [12014 [0.9229 [0.0747 |H35B [-0.7586 [0.1045 [0.2107
c40 [1.1073 [0.7290 {0.0448 |H35C [-0.7035 [-0.0029 |0.1830
08 -0.4446 | 0.1296 [0.1963 | HS 0.3548 | 0.1817 [0.1876
C26 | -0.5724 |0.1491 |0.1735
034 [-05673 [0.2213 [0.1458
C35 [-0.7251 |0.0824 [0.1840

OO00000000O0O0O0ORO
o)
o1
o
(0]
N

TABLE 7
Atomic Coordinates for Example 2g, Base Form IPA-1

Atom X Y Z Atom X Y Z
Fl 0.1519 0.3786 |0.0243 H4B 0.8724 0.7912 | 0.1232
F3 -0.0140 | 0.2540 |-0.0043 | H3 0.6171 0.6809 |0.1026

F2 0.0260 |0.4241 |0.0085 | HI1 0.1162 [ 0.5505 |0.1460
N4 0.8062 10.8075 |0.1016 | H10 0.3362 [0.7935 |0.1099
N3 0.5159 ]0.6834 [0.1054 | H9 0.3991 [0.8799 |0.1736
N2 03481 [0.7197 |0.1890 | H6A 0.4782 [0.9618 | 0.1051
NI 0.0675 10.5440 |10.1700 | H6B 0.5369 [ 0.8805 | 0.0686
N5 -0.1311 | 0.4643 |0.2095 | H22 0.0665 [0.4473 |0.0929
N6 -0.2941 [0.3121 ]0.1828 | HS 0.7491 1 0.9735 | 0.1042
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C40 0.8584 0.0198 0.7679 C25 -0.0848 0.5788 0.0372
C32 0.4447 -0.0846 0.8933 C13 0.5736 0.6259 0.4906
C41 0.9773 -0.0327 0.7663 C21 -0.1010 0.8179 0.2096
C39 1.0115 -0.0750 0.8618 C4 0.9438 0.1985 0.3554 (35
0. 9405 0.1730 1.0250 C3 0.9469 0.2256 0.4509 (38

OW%Q&],/0149601166 0.8863 C15 0.4317 0. 6466 O. 45@15‘1525@,374377

ORPOORrRPROO0OO0OORrROO0OORRPRFEPEPEFPO

VO 20
Z H8

. 533
. 56497372
. 00009 T

. 55574 0

. 3197500
. 515
. 51034 5
. 642
. 4573¢C6. 51
. 313100 5(
. 4592 C01 55
.113%Co2 31
.9224C8. 36
. 9658 C07 43
. 0998Cal 44

0.4760

. 0765 1.1130 C2 1.0956 0.2572 0. 5066
. 2625 O. 1234 0.6483 Cl11 0.4953 0.3347 0.3508 C44
. 4064 0.0935 0.6556 Cl1 0.8466 0.1026 0.4843 C46
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1635

“THYSB™

02542 -
02564

0‘41’

0.7023

0.0579

H3A

-0.4990

0.1985

0.5672

0.2298

H27

-0.6926

0.2734

0.3263

0.0246

H26A

-0.7745

0.0861

0.2980

0.0315

H26B

-0.6492

0.1771

0.3770

-0.0036

H26C

-0.8259

0.2136

0.2214

0.0112

H28A

-0.8028

0.1216

0.1486

0.1890

H28B

-0.9203

0.1527

0.1903

0.1763

H23C

-0.8515

0.2497

0.1648

0.1343

0.1780

0.2024

0.1070

0.1744

0.2550

0.1410

TABLE 8

Atomic Coordinates for Example 2f, Base Form RPG-3

Atom

X Y

Z Atom

X

Y

Fl

1.4700 | 0.5720

0.6614

N2

0.6350

0.3813

0.3765

F7

1.4119 | 0.5575

0.7000

N6

0.2687

0.8628

0.3992

F2

1.4315 | 0.5398

0.7741

N4

0.3398

0.7349

0.3149
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H33A 0.5480 -0.1985 0.8476 H13B 0.5604 0.5340 0.5057
H33B 0.6213 -0.1349 0.9450 H21 -0.1626 0.8605 0.2204
HA7 1.2884 0.3066 0.7391 H4A 0.8479 0.1679 0.3217
H32A 0.3953 -0.0742 0.8343 H413 0.9856 0.1305 0. 3502
H32B 0.3818 -0.1587 0.9172 HAC 0.9960 0.2797 0.3330
Héd 26089434 - 0. 1120 0. 7240 HI5A 0. 3587 0. 562fcHuddtidrasr
H39A 1.0471 -0.1496 0.8633 HL5B 0. 4034 0.6838 0.5038
H39B 1.0801 -0.0006 0.9013 H2A 1.1552 0.3410 0.4913
H38A 0.8152 -0.2110 0.8689 H2B 1.1310 0. 1867 0. 4955
H38B P 8980 - & 0998 Y0. OB 057 DT Ake 948 0. 2p40y 0. 682
HA3 112434 [-1G6ebl49.58366 33 1BILA] N1 8496 diosl 2[L$3334 SP®L598
HA6 1[BP55 [0.632B2 086190 A IPNO. 875507 026d100. AV 8R9
HA8 1[6¢t83 [0.63827 0Q8s&5810.4986- O crb22 ou20B3P0.6h744P003911
H36A INO650 039d2130.3293 28Hs3H®9 | 01 900D.d128500 7407 S5P0/ER39
H36B ONO249 00949 10.11321 400007 §CBB28 (0250200 Bas2 15¥3447
H36C INOW84 106260 70.6044 A[dl6BBA| 06 533%.8397 300405 166532
H29A ONELO01 1:003042067. 2[lofA4245%5C0. 521047661 5308230, 14641
H29B (N3546 0331090.025324[7004466 AC20 25021103 54F.5699. DHEEBS
H29C ON6509 1C380% (60.04.14 90B63ME 6 BCOY 281040264 4188380, DIEB6
H27A 002727 0R10DE3.093103071MEB4ACH. 4030561 5088527 0] Q41D
H27B (002829 131050021591 3BBIBH4BCHT 42082405 45¢.29140| ©3234%
H27C 0C3022 0.18DE032%_ 1N1GEHWIHSACE 0 SHURTH EREIW9- 049521
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with a diffractonmeter (CukKa) with a spinning capillary
wth 20 calibrated with a N ST other suitable
standard Exp 2a Exp 2b Exp 2c Exp 2d Exp 2e Exp 2f Exp
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17.6 11.8 COVWPARATI VE PHARMACOLOG CAL CHARACTERI STI'CS
5 [00278] Assays and data conparing the
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TABLE 9
[00277]  Characteristic powder x-ray diffraction peak positions (degrees 26+0.1 Y@
RT for Examples 2a, b, d, c, d, e, f, and g based on a high quality pattern collected
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conmpound required to reduce specific binding by 50%
hERG Fl ux [ 00280] HEK293 cel |l s stably-expressi ng hERG
channels were grown (37 C, 5% 5 CO)) in Dul becco's
Modi fied Eagle's Media supplenmented with 10% Si gna
fetal bovine serum non-essential am no acids, 2mM
Lwalhstkaisdae and 500 pg/ ml G418, at i ncubat pepusehdilorazr
di ssoci ation buffer was used to extract the cells from
flasks, which were then plated into 384-well Corning
pol y-D-lysi ne coated bl ack/clear plates at a density

of 2 ¥ithlddra@bhder PAIK VRt 2 pRQinP dabillaly wAf %0 SAbMRY WREA a,
and iﬁ&gb%ed f? (g 4 10 hours at 37 Cin a 5% CQ2
i ncubdPoPIEHPIAPles2RBHY | uent nonol ayer of cells was

obt ai ned| E{gHd28E1p B LEXMCST 8650401 ERRlde- AWkgMe [ Exp 2

(Mol ecul ag2Probes, Elgene, [OR) Wasa pre¢pared|sh 1EOT%

DVBO and|[vhen added 158 to[d68% (Whx) ploponi ¢gaci d|in
DMSO on |[the day2.pf asgay. |The dyerwas|[then dpRuted in
hERG ext ¢inal ERi.oduf {es2 (1404.M 153.NaCl 15.¢t. O mdM K
1.8 MM Ca®.&, 1192 nM M@ 2] 1949 niVIHEPES7.60H 7188 and 10
nmM gl ucose; all buffer corrponents obt ai ned from Si grra

tne cer 1 £ NP AR el OO Bk TR o

of 5 2108278M Cewass ad daty mmhrmgém pmrmchloemﬂ @haragristics of

M NUt B&m IBQQR&%}n JR8d foRAPROIGIBMNEHR c el pdb it b Bs 2 M M
DVBO i n 8 ﬁese 20 conEounds were then

seri al'ty! % qDZrta%S&F“%Ft‘O BISSFPIARPETRNY aTeﬁreEﬁVgé)b?l?]W col ums
1- 10 andHuibin g&ipbérabbl3d4namehiclept &ll%mdﬁg@@CRZﬁﬁﬂk}ing")
plate enea%ldab n [ 05 f om

L7 s VBBl b MR B o TR B ooz,
vép ocbltl@mglaisanw@éqabhsheAwb bwnmhraﬂlersl bjged mormeddaeetllhy
addi n 12 ff r el -
35 m A0 aSPhafe TR e L ANt HRGRART e MRl
Af t er frehy bunjag Zedkapek (Badpgealifpec@dty dicl) usiwrh scodapbpiotd! widr e
a:j de dFlE(ﬁ’l %ﬁ)@qu@ Wéd?ate@ﬁ C@l%ﬁ)) U566 F[P%R/lds GRLS aﬁlle@an%%lhgtgnoto

pl) a ten point concentration range of g0 pM
to O. l@@/rnlm blF‘i retufEVREMI- A OdfiBSAL 20onMitispasindl Bhsayl- i s

1% Agedy N ERBYk @Hﬁé%%g' dlgllteﬁan d45"}ﬁUE & bﬂlgﬁp %ﬁfﬁ ﬁ%dcompound

diluted on a Cybio

| oadetesilyted ﬁ;b@d%?%fewééﬂol%ﬁe ﬁwécomaqlmmwsi%rhé binfliag
Devi cgsay. Th3 BinSQiyayHaCperforied uthll 208-v2X Gilérfatet (MBISHYS.

usi ng_t hes488 nm | jine of an ar on | aser. _Em ssion was

Filtefetl usMAB 1 Rmgngwasssserp 35 Saps daeart) Tection of g faighvolume
channg 1§%@1f»€ere a3ida TRt & 0119 nMp@“E‘N@ﬁ L he é‘rﬁwuﬁd s‘aEh Bt 10
pl /well EP buffer containing 66 K2804 107

2608/ ke nEuTy Bs2d G7h 0 T PP AM. éhdplite S’aSnMutTaleleoﬂbom

(Si grmp¥rahirt £330 miaRts 1R B B8 wadlat v WehE-1640] b, %hsﬂ
every second for a perlod of 12 seconds

t he -|-(|) iw &P mNhIaepgst, pIi:Iru ﬁ&gn%\faflélfn mamfold ﬁltgatlon (M1111pore)

After washing, the plate was air-dried for 60 minutes at room temperature. This was

followed by adding 25 ul of Microscint 20 into each well. The plate was sealed and
25  counted on the Trilux for 1 minute. Non-specific binding was determined in the
presence of 300 nM cold MCP-1 (PeproTech Inc.). Specific 151 MCP-1 was

calculated as the difference between total and non-specific binding. All conditions
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was added. Data coll ection proceeded every second for
48 seconds, and then continued every three seconds
for an additional 2 mnutes. 5 [00284] The dynam c
range of the assay was determ ned from bl anks and
totals wells. The totals wells (colums 21 and 22)
deblLngoBe Ml hERG activation for the pl af@rr&ﬁ&nkﬁ%ﬁ
conmpound present), and the blanks wells (col ums

and 24) define 100% hERG i nhibition. The bl anks wells
contain 400 nM of either of the standard hERG

I Nhi bidOfesiedtRlifhitdid. dBe {d5h GliSine@ls R conceﬂigag&) of@bmperif03 1.

Raw dat a ints in were first
corr e?:"f”@ﬂ‘P“géerqméeélt‘T F C‘gsﬁ’é‘i‘fo“\}’é‘%ﬂqgtb?' 8& negative control
(bl anks) background, and mcRG®iuxkzed to the positive
contr t [ t he .on FLILPR software..
Cont il | SR 8 AR L R PR
hERG G024 irf DulbecadartModifivd Eegled i edif supplarsniagwiiixided Sigend fetgll D
Busi NgRde m%b@&§en1ﬂl B gmds%(l\ﬁ E)éiuta%e a4 400 /,l?’ml G418, at

si ngl e- S|telodg|st|ceuat|on Y="A a&

(g X)“C‘EPT“D%]B isppriAtian betferuas sed fo extact Wﬁ? ?f"?%ﬂ”kﬁa&Pl&h
wer e aaathyzgstediyto B84 H N riiePo RN y8iAPd date A1l &S/ REr plafes BGe
It nSt Llﬂg){ S’FEe?&ﬁel{ ggr well?o(p]l)(%l({/osrerul?n rgedilaeeﬁlflgn%&d e% for r1]5 91
wdPe batsetd7atanh §% 6t mh@atavenlagenfbﬁnttmnqbdypmmlswed I s
Sodi uggghannel , site 2 bi ndi ng assay [00285] See al so:
W A Catteral I et al. J. Biol. Chem 1981, 256,

8922. 10941 20 rMsiesk of BEFrﬁ:M Ag (Miglerubar Probest BHEpRe dORI0VaM

gErEspre Rd Wo&%llﬁwmnd tH%HaleedﬂrL 153 S%r(va) ;ﬁih&hé 41 in DMSO on
or|
o s g st el b DR RS e R R R o

syl ach@o’rﬁasM(KFﬁi Afand €a€ly,d i WIMghh, 10a0M HEPES, mi ognd Ho
react JnBﬂg :?gff&g%&?%ks%taﬁe({%n[ §igﬂ1 éﬁhﬁ sg%‘ﬂcndfe n

a st andar er and oun

t est eBxgfe @‘hé‘) dRH oA e GBHEARLRSES BT IS%Q%IC%“E‘B“%@F e

then m x@d camndrd iRGbdRALEN -atfordf nnufe@r 60 mi nutes. The
reacti ons were stopped by adding ice-cold washing
buf f el00%8ht é{'FﬁﬁF?ﬁ‘g’O‘Ws i1 méﬂ OH%V' VSR in 60 WeiThesp

724, donpouniid wa&theh sefaliGraiividdich 22 &dtid inlDNT§I0 l]ilcolhmk{d ]nH) and
ol | ebCH BATE A, MR ot SR NP 11 Hes

Wi t h fres the DYISOUEdaly dilutcliiplter widehoees prepdr¢dondfe Velocity 11 BioCel.

[ 3H - ﬁ@fe%%ﬂ% ?’&ia %ie%&gﬁggaﬁz{irllklgﬁsglti‘oﬁéﬂ%u?f& ald thetn% el dfffea 30 -

counte usi n I on spectronet
Par al FSerhlnlAFStheforedhealssaWWbm e thed LWBa:bftdr dyeyloading,zagueous-

( BAMPAuted cordfdnds WEle 20H28{ AleASRQ B%.’rele'%%ﬂ&?e/ 4 @16
[ 00286]. . The Parallel Artificial ernmeability

Ass ayy‘f'ii’M/P‘,&ﬁ‘ PQiRy qiceration snge0fSf éM ‘%P |1 §)5 f% it BMéQ
| eci t funéenbbawenh the apday‘hs QeTBkdaRtda®uqidhEpldi® hefe@ropsred dne

gast rglup %g,gbrlmh %gﬁdlega T) lipid. The AT lipidis
used Frahein a  sandwi ch pl ate assenbly

siml EIﬂZSBD t(hldﬂloadgbdthl dye were re@houohQF[ARRIRY GVloldhler [&viLes,
| 139! dSunnyvale, CA), which excites the dye using the 488 nm line of an argon laser.

Emission was filtered using a 540 = 30 nm bandpass filter. hRERG channels are

stimulated to open by the addition of 20 ul/well EP buffer containing 66 mM K,SO,

- 107 -



5 closely resenbles in vivo nmenbrane conposition and
performance as neasured by standard conpounds that
are known to be passively absorbed in humans. PAMPA is
wi dely used as an in vitro nodel for perneability
screeni ng of discovery conpounds. The rate of passage

OoWoGeipRLds t hrough the PAMPA nenbrane i s pepas2603/074377
deternmine a perneability coefficient (Pc), which can
be related to the in vivo passive 10 perneability of
the conpound. [00287] The perneability coefficient

(Pc) &id13 nparhbicubigha Qmﬂm%deajcﬁplﬁ&aﬁfh el chlRctedevery

pH de%? ng(ia’qta esneotdto {}%econés at ngcl?fgl ime &0 gf—?oa ?a(i)llina tsgrrm?ll S tRIHGI'Of

s are ed in rlﬁlcaf]e
d et er msraadqdoﬁga cc[lleﬂmﬁ})ce@@dp@mﬁ@ndé fod4hitontsoaidghenn

100% Md%@hr@sle&t‘l@sq’mjanlmwhﬂ2mHlu?es4 15 donor wel |
buf f er , providing a 100 pM assa

soPut [08#%4] n Thegdynpisaney rhsaﬁW% idptermangd from figrfs pndger

b ug f fesvelwaﬂleté&ma‘ue (obmdlgi 1 aad Y a¢ e maxikMihER Galvatdh &réhe
an il re riror ,to S nor
oot B i Rindh et SRERSK MR Bl Penb 2 RO
menbr #8008 hERS ifitditead Thybipikped!ls congpind0D nM of tithet df ére ktappiac
sol ut f [

S TR b SRS APy A0 of 0ot} kb bty LA
pil0of saqwleatst! gere st forrlsmdff@rrcelaflgrﬁwa?atz?nc‘ﬁgm coptrof (blanks)
#110 1t3a9ktgrou-ﬁh| Q;l(PMAZ@ﬁ& th¥ p&sgf&tz &)al(réilﬁél'ﬁ&ils)%blﬁteth@@ﬂine FLIPR
acce r Si |r1e an a 0 at e
O e et PEER e fare i den g T HRR e

di sasgentikefl wing Expdit(iRphoto Feludéms pimttd Surfy) K )QAT a
#65589110)16 %'i(%lsflé éqluﬁgn SK— -Q (Q'AQ)’}'@J( d/X) T]Bﬁ) vgngf;ég‘{:' dna)umal he

accept 0? erence, an tes wer

25 55p ibibitignetargregnaiyzed byefmmxwmﬂwa%deé afrheneedd by
t he ph?&s&g&tfw{lmuxwia&h@n @iﬂahé’nf(ﬁﬁzsttcbﬁp(ﬁlﬁ@@t)tﬁﬁleanﬂso
gener at es C va ot axl s e numan
CCR2 Ctiesmst 88??P§“ SYHYC C%%teggﬂ’adﬁta&ﬂ“ ‘Hgll"ﬁJé “Adhan
nonocyti c cell | i neodiihdnnel]$ile2Dbimibiglassayer e fir st
| abel t y ), s
phonoftt2l: Sebl%: B ALSIEE Hay VB, Ot TS j:m 1
f @0 3@andnrd bindige tuffercogeined 59 mi MERES, éQ/@ Trips nﬁm"eém mM
The | ahgheen&agde] 534 AR to’kedw\wgmesis a.mﬂgluces%

at 1x105/m in chenotaxis buffer (phenol red- ree
RPM - ?@Al@g reectlfn}%werell gate% Mmj}t@ms (prepared from Wistar rat
PCT/ U&ZQ&ZA}Q?&&H mxﬁﬁé\conﬁkﬂm'/gséh)vt PHPBatladhSioxia @neuddued was

di | ut aX|sb r ch, t heflna
oneehsind PERRERE St 6 Rl il 8ol BineiyBfn, SEREY
M2P- | were Repmodeaid idcpze at@g SC dir 6@ mexdtet oTh@ Ba¢iivhs were stOpped

Chermt,@aaid& RULE18 Grashil@ blﬂﬁF éoq{amnua@n@ﬁﬁ@%s sARMERLEL, pH
vol une %est conpoulnd luti ons was m xed with an

equal 760‘1 LAY L. Mg% aanpng_(m% Bpving sgryp ﬂllefF'é The and
an equwabptdsomesFRrehmt @Stly EMBRAWAD gtk fibkd RS alBiSashed 3 times

with washing buffers. The radioactivity of [’H]-Batrachotoxin remaining on the
30 filters was counted using liquid scintillation spectrometers.
Parallel Artificial Membrane Permeability Assay (PAMPA)
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m xed with an equal volunme of diluted MCP-1 |igand

(Mxture 2). Both m xtures were incubated

i ndependently at 37 C for 10 mi nutes foll owed by

gentle m xing. MCP-1-induced chenotaxis was then

measured in a chenotaxis plate (Becton Dickinson) by

pJV@%Og,gMgﬁq | of Mxture 1 in the top chanbe {119&9002,3.5377
1 of Mxture 2 10 in the bottom chanber.

vvas covered with a lid and incubated at 37C for 30

m nutes. 30 mnutes |ater, the plate was read on a
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phar e Hetreer a%‘%%ﬁ’d‘?r@’és PCP%H% were fasted over n| ght
prior to PO dosing and faRxctmpess dose. Bl ood

[00289] The human CCR2 chemotaxis assay was conducted with the human

monocytic cell line, THP-1. THP-1 cells were first labeled with the fluorescent dye
30  Calcein-AM in phenol red-free, BSA-free RPMI-1640 (pH 7.4) at 37 °C for 30
minutes with gentle mixing every 15 minutes. The labeled cells were then washed and
re-suspended at 1x10°/ml in chemotaxis buffer (phenol red-free RPMI-1640, 0.1%
- 109 -




"sanples (-0.3 nL) were collected fromthe jugular vein
i nto K2EDTA-contai ning tubes and then centrifuged at
4C (1500-2000xg) to .obtain plasma. In an oral 10

bi oavai l ability study, 2 groups of animals (N=2-3 per
group) received the test conpound either as an
IWohr@yeAS (V) infusion (over 10 mn) Vi apddags2007/074377
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. Plasma sanpl es,
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[00291] Whole-cell patch-clamp was used to directly measure inward sodium
currents in HEK-293 cells expressing the human cardiac sodium channel, SCN5A.
30  The compound was tested at a protein-free aqueous buffer. For determining steady

state inhibition, sodium currents were elicited every 5 seconds using the following
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[Cso (nM 1C50 (nM inhibition) (nm sec) Exanple 12as,
0.27(1) 2,800 Not avail able Not avail able
W2005021500 Exanple |2aj 0.43 0.06 (2) 770 Not

avai | abl e Not avail able W2005021500 Exanpl e 2k
0.88:E 0.60 (23) 51,000 97% 10,000 nM 529 157 (9)

%ég@g@% OO Exanpl e 12bd 1 >80, 000 54% 10, %%ﬁ%
0

0. 1 st o0.07 (2) Exanple 8a 1.83
(12) >80, OOO 3% 10,000 nM 94 58 (10) W?2005021500
33% 30,000 nM Exanple 8e, 2.20 0.03 (2) >80,000 6%

10, 00{1Mpdotocdl: &elld wermggﬁéﬁggfﬁbmn@ﬂ%edt@ -28nV for
0. 26 §19 >8O 000 48% 00, nM 145+71

V02008021 S6iectries calsglah by Iﬁ?@ft@ﬂ&wbﬁo@Oﬁof.?e%unren&duga" 9 5)

>80, 0064 pli3Ao 206 \0 Abte-dddebibhite 8Ginfiki)ion ¥ @S&kHd by sringifeibioN
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Vi tro%ﬂa nme% Aem)% axi s hERG patch clanp Na'

channel patch Conpogledose BharfmakdkinetigsiimRaty. ) cl anp

I h b
nni {?})292% 83%;32&11%015%0 ré!tp W%OWerNs%@%gﬁ)%ﬁ cgcu%ﬁc
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10, 00QmPIM A9 %4n1 3Rer® BcOd fromRdTREEar Gin iR KR EDFA Rontdhif}00
nM 19./ 10, 000 nM W02005021500 39% 30,000 nM

Exanplubes 2nd thenzsptyifuged 404°C {(590-30995) mb@wlaﬁm 2oy ordo, 000
nNo P&@&a&bm{yamﬁblgﬂﬂpslo?%lmaﬂ(a\&% pB\ralg) J@h&&m&&b
Conparative In Vivo r
ose. TR e BURA VR PO () 1G5 e AT A e o
AUC nigtdnal giegerPériel Rdod Sanfple? 5t Obt6iBedIPQLT (FOADR 0OHON251660
Exarrpb%, %%, 4, 6, 8, and 24 h post dose. Plasma samples, obtained by centrifugation at
4°C (1500-2000xg), were stored at -20°C until analysis by LC/MS/MS.,
15 Single-dose Pharmacokinetics in Monkeys
[00293] The pharmacokinetics of various test compounds were evaluated in male
Cynomolgus monkeys in a crossover-design. Monkeys were fasted overnight prior to
PO dosing and fed 4 h post dose. A group of 1-3 animals (3 to 5 kg) received the
compound by TV infusion (over 10 min) via a femoral vein and by oral gavage, with a
20  1-week washout between treatments. Serial blood samples (~0.3 mL) were collected
from a femoral artery at 0.17 (IV only), 0.25, 0.5, 0.75, 1, 2, 4, 6, 8, and 24 h post
dose, and centrifuged at 4°C (1500-2000xg) to obtain plasma. Samples were stored at
-20°C until analysis by LC/MS/MS.
Data analysis for pharmacokinetic assays
25 [00294] The pharmacokinetic parameters were obtained by non-compartmental
analysis of plasma concentration vs. time data (KINETICA™ software, Version 4.2,
InnaPhase Corporation, Philadelphia, PA). The peak concentration (Cmax) and time
for Cmax were recorded directly from experimental observations. The area under the
curve from time zero to the last sampling time (AUC(0-T)) was calculated using a
30 combination of linear and log trapezoidal summations. The total plasma clearance
(CLTp), steady-state volume of distribution (Vss), apparent elimination half-life

(T1/2) and mean residence time (MRT) were estimated after IV administration.
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W)2005021500 6/72 42 | .4 690 Exanple 9c, 4/43 54 14
1855 112 WD 2008/ 014360 PCTI US2007/ 074377
W2005021500 Exanple 1, 2 / 1U 25 79 10169 Present
Invention | Table Ilc. Conparative In Vivo

Phar macoki netic Data in the Monkey Conpound Dose C
RYoQodhb1bed/ PO (ng/ kg) nml/m n/k AUC n_ML*h a0 /0277
1/ 1.4 25 46 862 W2005021500 Exanple 8a 1/11 14 9.4
1896 W)2005021500 Exanple 9c, 1/ 10 12 26 6763
W2005021500 Exanple 1, 1/ 1 12 95 2352 Present
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20 [00298] MIlipore filter plates (#MABVN 1250) are
treated with 100 | of binding buffer (0.5% bovine
serum al bunmi n, 20 mM HEPES buffer and 5 mM nagnesi um
chloride in RPM 1640 nmedia) for thirty mnutes at
roomtenperature. To neasure binding, 50 pl of
wBdio@ibgef fer, with or without a known cong@tdabihRs,
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human MCP-1 (to give a final concentration of -113 WD
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30 centrifuged at 200 x g for 5 m nutes. Various
concentrations of conpound are added to the wells (50
tI/well) and after 5 mnutes, 50 |/well of MCP-1 is
added to give a final concentration of 10 nM Cal ci um
nmobi | i zation is detected by using a - 114 WO
200%0d3h4360 PCT/ US2007/ 074377 fl uor escent - p&B4206 074377
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renoved. Wiile holding the filter at a 90 degree
angle, unmgrated cells are washed -115 WO 2008/ 014360
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As a isdated tia thosiedad ﬁmblrdensmfebzamtnoﬂwd pr ocpwded isDYRMas
| eukogy§ @ c%?? A @mn@(pat 370 AABASHiGbn o§m§pml 1S also
exocyt osi s enzynes, histam ne

i nfl awmdeOCnMufammf tesbdomperads armida hp #i2x thd concQOBDH |

Si m | alhdin @ﬁEMnSrL@mmé %peqyaﬁanmg %&npw[@ﬁ%a&mqgs nfled
more functjons of mammal i an _chenoki ne recg

(&9g. P mUYRR IR Q‘HBSR’Y ‘ﬁé’jewé%“e%BMEM witThgradfhqus? SRRt e
sti rru{eatc&n;{oum UTIRseQhixRRNAE G e @i al 3MTOLGIR vRkmer. To start the

i nfl anmmat or onse, such as 25 | eukocyt :

eni gr SEPoRd e iR powA Biyra R iodhe welh el herelvSippics MPC 94
enzy mesel] plf¢ Sitdas bee placed info mifelbatmmertag mythﬂﬁdirmm clembledse,
resul L. nger! e apﬁoﬁrﬁﬂgfzdl&b_sé} 408t %ﬂa%d Blore auldbe a

i nf | anma ory pf'ocesses or e eosi nop S can
be&5r epesitive menisew aferrdiypgnsing glhg § midren ﬁltnlflenlﬁquag\eslﬂy ¢rytop of the

addi t bedRelr it @Fuﬁ?e‘ﬂ%asf?é‘t is MR h QA O1hE BRI PME Ehper chamber, and the.
i nflammatory, al glc and aut ol mmune di seases can

al so #Hemps F?taéﬁ?ﬂ’]%& eH200pkvolyme phibg i FUsSBBHARTPHACUEE MR
Pr oNDidEd 10 B airopiixe Gelfslon it ligpBiSchathbet. Nhe IFPRITRAMIRRis covered

chenokj ne receptor if one cont the del i very
o SuP PR e BP0 S ERN f SLC ROV E B o
expr emmued) After dalbhtion] the asgdRaltrhiercinovdd erd al) thedématrivereelki ne

rece pgu?;l;enii(mig e{sBi@alteid%ﬁ il'f?erkhgn[ibe!; iQ Hisassembled and the filter gently

removed. While holding the filter at a 90 degree angle, unmigrated cells are washed
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- 116 WD 2008/ 014360 PCT/ US2007/074377 delivery of
conpound in a manner that results in the msdirection
of the mgration of cells. [00306] In addition to
primates, such as humans, a variety of other mamal s
can be treated according to the nmethod of the present

| RB8hsloRBso FOr instance, manmmals, 5 incl udi pgridihorRs77
limted to, cows, sheep, goats, horses, dogs, cats,

gui nea pigs, rats or other bovine, ovine, equine,
canine, feline, rodent or murine species can be _
t r eat gy usmm@qurea&mpmspﬂa@@uw s@llns endaRg: tpy @eeified i N

oL et RRRGhuE E BeE PRSE S o s
f emal & drledn angttimimmeyebd kentplagly ofW mﬁheﬁi@hsanemrferdé plcowrds. The
acti Vhl‘iey 1s|ﬂ§n %S%EJ I:%Qoakmlgtﬂg&ﬂti"ﬂgd \Qzﬂer 39 nHrﬁl?eg an@{hgd zpl 5I s§cm"l'(p

i ntended to enconpass_antagoni sm agoni sm (ﬁ

anf agtsiditieral wpriofFesdirtrhmatcra gnfilshis aoRS dpy Mla@te@%s
FUPCt erB@ﬁlteP&Sédéﬁhde@GﬁQ%ﬂS] [ﬁ:eﬂlofcoger i vation and cell
cultu ce S st essin
endoglfisit RRRmEinskiea s seRrore ek pedrE R e e Vi o
devel ppeating §nmygpe tﬂﬁumbhodmamﬁaalwtﬂ asméumdny Chlapaundsgliaon,
Sherf nni r ulati
6, 3618 6 i “n"@wd?%"kﬁge%"z"é”é &.}ﬁ%%ﬁ&ﬁﬁ 13?%%?%3?? e
cl1Bnesnas %elhf%voatf@dhes@?%@ p%cps@% iAesaphngly, goregept ieationys

f ol | oxyRGeds cofdusds QMich gre u%hﬁﬁ@heﬁﬁévbrﬁloﬁ\@fdﬂ%r tra8hent of a wide
cultured i di shes X [l s/well and

tr ansraé'stefgﬂ'"aﬁ%wéy ERERTQPE V“”E’B?ff%‘u al‘ﬂ“h SHRE 2pdfiseRTs ¢
HA- t iaglgéu «Bhpr atdeilergiCdisdses, MifbaioubyarathDevic aiggbeS(which, by

mcro % roL of
Ex- Ge%erﬁ omg%%l!riérsrgﬁl%ég Zagglglyagg&g or aﬁ]%loﬁl Fa gr\‘ag]tt:%l on).
TWé dﬁ'?‘ﬁnat%ﬁ grigritisapdypbreselerosn, the wel s were conbi ned
and plﬁﬁjtﬂ}j |F81té§aﬂ?p1J-QlOmQ£rﬁ&%§)our§%i%H 11@1@34§0ne@f th&E functions of

pl ati n% ag gﬁes wer e g& i cked, han ed, and anal yzed
for GYMEMRPHT ETROIRF reoppe (&8P *mma? emokinegpePiery By bnat ed
as 35&khidist@gd th atibh (.eh regiive @xpéEve S5 inOainrodtiol 6} uﬁ“ec(ufnrs @Mease.

tr ansk?&rte% %n()ne gﬂ'gorg Inﬂ%?o% g@%%ggxgﬁ)yﬁgugw e e§1 ra% 1¥ ed

and used for t experi men SCri [Fow. "The
HE9 0 8otheséan| dhepeipgnexogBn (c1g..Bf engines. fisinting erdn%rtrwow

al phamgﬂwrr@@p@gmg@d with 10% di al yzed fetal bovine
seru 2% penl cillinistrept orryC| n/ gl utam ne, and. 500

mi cr oBPHR] I HPEY SRFRPH comRoETdENch PEERIEEPREPRTPTE Fpctions of7
C W t the m¥mG{2n bh@maklﬁhuﬂdeﬁibrf (.€.0la MinfAD StizheKif:) af zﬁ&ﬁ'@s&}ed to

Menb 3 t 108
T 000 e PR B gle) o il Al R BUL W fe § 1
521 lefkopxieentigrptepn\dhdsion shenfraais, eReryfogis (e(g50f enmeHEPEQmEB
m I\/QQ mﬂanmrltome@ﬁg %)eas@ %umgm%%&%gaﬁhmmﬁt%n oppPee d

on a . Pol ytron honogeni zer for sec on ice. The
hono g’éﬂ%{%at%grogﬁqem QHEXAPl6 CW]H]@ fan{bg gecruited to combat

parasitic infections. In addition, treatment of the aforementioned inflammatory,

allergic and autoimmune diseases can also be contemplated for an instant compound
30  which promotes one or more functions of the mammalian chemokine receptor if one

contemplates the delivery of sufficient compound to cause the loss of receptor

expression on cells through the induction of chemokine receptor internalization or the
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WD 2008/ 014360 PCT/ US2007/ 074377 25 nmL of Menbrane
Prep Buffer and centrifuged for 12 mn (48,000 x g at
4C). The cell pellet was resuspended in 5 nL of
Menbrane Prep Buffer before being rehonogeni zed as
descri bed previously. The honpbgenate was diluted with
SwBhoo@biasdyerbrane Prep Buffer and assayed fg@fraésefedorssrr
protein concentration. 5 [00309] Binding assay: The
freshly-prepared honogenate fromthe Menbrane
Preparati on described above was diluted in Binding

buf f edeli{PPorFhidERESe manidiVhat MIEHs in) the rhisdivhifol of Be midratidf of
BSA, ane conpl ete protease inhibitor tablet was added
bef or assay) to achieve a final protein concentration
of 10[00306) 0@ alnisdnrie blimdts oduchchs hudnt,@ vaGyves btherplagtms can

f r om ar.at.i
@%Q&Cﬁ%&] thg‘é%hgd %fgrg%i mﬁ Sna(lg’}ln F%Ir lés(t)ag% \gﬁgamals

Bi ﬁdu ingudingfbionoy limiged ¢fi, Gawvs sshecprroah heraasi dogs. ests, @2 pigs, rats or

mcr Oﬁﬁéﬂﬁ&{déﬁivlne cdhIf:, ERADTANE/rdN oPBRthe Bedie chPB: treated.

mcr0|ter4l MRA §tbhen added to a plate that had
been BPEYYoPs Behddicehelss brpragtiged ip gt sp T8 it Al PRcHE
var i oTiR sageecteated Attlicomshodf abbvesd a rdninhal; @R of &hhﬁle iV f or

gfeg?:i” Scﬁlaﬂc\)/neon {:hemol;u?ev ré-g‘creI tgru S(’:mq 0{‘1 IC i< 1recri a‘t]\g[%b ati isgl)é%lrﬁgrl_m?_lsls

béf a igndgd mg‘romp%sealtﬁgmlm |a$0.msmh1@rtl§l w@gwﬂsﬁgé/aypamhb
i nitiabgdathrough the addition of 50 microliters of

[1251] - M P- 1 bet a (Perkln El mer; material was dil uted
in t the addi ti on of 50

m cr ojoo3oey s erdidrivaion @fl call duitival A foNaeIT osictln rstablgaéxp&ss]no

nM [ 123 %eno% EC clac%%% 99 rece-flg:c]le St @Cﬁg)ewer ¢ dcé\’eSI?Pe(!‘ uswg‘fi‘heénehhods

al | one ture
béf or etlived pydHacington.cidierd rqncaR@életlkmedJnﬁmgﬁm@tentﬂ‘H%tS 361,972

perc ee[hﬁ @g% 426)26*39 ufd hlfgﬁ)erst etxpl%sstng Sbne@ ke qs'oﬁtex\@s?ng repetitive flow
cal cul at ed u&gggne gative_an gBosltlve controls to

def i n%’tof’ﬁgy Felqye oy srclaninen nggi) 7 Weih then Tuﬁgg&le]é -well dishes
Fl uor agwtiod @lldwalghdiganktaddeviiRa ey veftbldomtihinpas etdmeric HA-

ol o e PG QR B S roa B ol or U
389- we 1P miskadtof Ex-Giot fierk Fashentas waoisedfr B} wosfetiopDILwo days

Beckt &Her tgnﬁjédtl&f' Q@)veﬁ’s%r@d@ﬁl[)ﬂ&ﬁng a8l 1213 P36b plates Seven days
mcroliters/well of Fluro-4 AM fl uorescent

( pr epHreRiipg calpggb&e\rﬁ Rifgfed evpgndederekag2lEehigr PH‘S &mm by
M cr oWedi@Kk lsotDNSGnamels gilmkmsua_g) V9) hdvink Béxh m;ﬁersgbn dfeqs (Bdm

glf u |r_|gn Ingfecblorg fa 3f %‘&]}E efn oréﬁx}ogs) was sefgglecfn aéltiJ Bse? %or }Il\fe %}[E)g%rgeegt
wi2f h E8¢ripdbefopr TROHTHOPD dobif (olowe 3569. h@ V\mh@medtﬁlh@@hi Midis

and éyﬁ&%ﬂ{é@@uﬁ fb%“tﬁﬁgaéd Ruf I‘So‘%fne (e2ln, p¥ HEPES, 1.2 nM
Cadl 2, Pr obeneci d, 0.5% BSA, |Xx

Hanksaenwﬂ*w&trf ycaig{urae‘v@ %éO%FFPQPWWLdWEB?wFF finpvsO
and aoh&ntrﬁbﬁ)utﬁdchni;@%\@dzhx AnmalicBuidogherbef or e bei ng

ot M A G0 SLPLLL ST LML) o 1 M o
i AdluckiondBs69.1.6) M&susb@ieﬂ@xﬂﬁﬁlﬂﬁﬂ%&lﬂ@d%ﬂ@&ﬁBWé@?
mM HEPES, 5 mM MgCl>, 1 mM CaCls) and homogenized at high-speed on a

Polytron homogenizer for 20 sec on ice. The homogenate was diluted with another
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flux (i.e. agonist activity). The cells were then
further charged with Agoni st Solution (30
mcroliters/well; prepared by diluting 30 mcroliters
of 100 m croMolar MP-1 beta in 100 nL of Assay
Buffer; this protocol delivers a final concentration
Oévo&odaMmM P-1 beta in the assay) and the pp@igsoRi87
read using FLIPR for one mnute. 5 Antagonist activity
of the test article was determned relative to 0.4%
DMSQO Buf fer negative control. [00311] At |east one

conpopsil ef Ménkitand 'P@g B@ﬂﬁdﬂ hifd cbifirifagediférh b Biir (98,000fx g2044T). The

CCR2 nd, CCR5 and dto reat  di seases

e P BT st At BERRe o
t he preE@mgémzem wadadcribad pasvieustho Imhe bic&ﬂogdlatéuat dimret &g A imd.to$ .
10 [ 091%%% ﬁep%?fer ané){ssagg%kd déél% pr(hem C(}I]ICEE)I {%IOI(I)I‘ ot her

speci es or's of
chéeno i8] r Eemlmizassayf: ihchrasidyrprepamd|holegendifronatheMpabprane

I'i m t pdpakdion dasmbk@dmmg NiluRdd irPiBih @ Hureit b GRASEPES UM
condi tions, includ le/gar espiratory aller gllgt@ tgd| seases
i

such MEChskmYECaCly § 1gp B4 opgsorplef eé’“’“ﬁ%ﬁﬂ'@? Blgtwgs gdged

lung BifSeRSH o acrhe,opﬁ:ﬁ&m&emlcwctnyramw ﬁmlﬂicfggﬁms/well (solid
nar o

hi |
cosi nopA o B sk Prding S ot B PR G Mgt
c Hponivih WGaSPaHrads i Amerjmag o sviake) in Biodingtaffbn) toigive a

fasci LELamdtSn B¢ 200 R IR vl ‘i’r[e%‘r%}eésﬂerleﬁyﬁq goii p )e

hypersensitivity, interstitia % | seases
(e.qg. mlcrweébwlhw theny P@ﬁsﬁ@rayvlafeu thyt Baglibgen progfottpd wi
assocpaisedomhibilg vaheud r«z&tcaindmﬁsg bihst 4rlidies (ﬁl\{(.smﬁg@ Cor &t
eryt hemat osus, ank

S itis,
S ROV s BT dns besE Sk ivicn Y % GffkiS s00 ma
das maMiRyy bsid 4siahsitive y@trelri The amamg yshayeias indiated through the

hyper §(1%P]§)h Bil S\SIUL ol[t&?&gﬂﬁjﬁ]a P- ldlge&LQPeq}IqL E{nﬂl' %tene(l %fagdll*uteh &

enICI €0sSI nop I a-ny
sy ndr Bwémzib}éfet sewlt tha theua%t@@tot“ &mlétpllteré/ﬁte&wmtf@@l oncentration

trypt efunaiM [FN3e611 bshy. N8e Rhib REGEAS an@dlloQbITHRRI at room

ar  hr P O g S Epp s e op Gt 1he pefsmage
ert hesund fo8 s festaytial twaedlcalagd, as/in@eogtuwmdlpbﬁne a&@bls to

di abe hr i 25 aut oi mmune

t hyr mheg\% thglv%gﬁﬁlét?a,@}?& %s’%ﬁie gr aft reJ ectl on (e g.,
in trH839 a fad pdgr LIPS

graft HY 6 Uéls m& 3%9 3 %)"‘@&e plbt&f de mtcgl‘s% eh @Wllncrollters) in
di seases, di sease and ul cerative

col i t P& Weé‘p?&f‘r‘?& W"G%{F‘F"}’i lb?fb?ﬁ‘tEH?C@@ PDLRcPyiEr g™ and charged
pSSr i ash 30 rhiciolidetylieh of FTurc-e lAM fmdas@hteisle @&:@irbcﬂ@l dispoldigll mg
Iegfz leﬁam a4? %M in Elg E’nrlr;:argl I§M§8 alildl utmc mt‘ﬁ%&{m ICEO @6 ‘of pluronic
der rraﬁqhtnpsbefm dliu@aa- fiuaher valstﬂmfp of P@nl(sebuger) Theedlowerzi ng,
cutan ﬁl@#%t’ed Q@%’ @MR@S@S %SfoF 30\/111&1 %efor\é @@iﬁéj\lvdsﬁéd%)ree times and

eosi nophi myositis, COSI nophilic fasciitis; cancers

with Pl@wéféyft /éssay Byffer (29 M PEST -3 Y @kiond BM MgGuhs mM

Qdper pRLGEAE 8 3% (HSAC BNGnkd) ORR dsParkil 43 séﬁfdﬁ’ﬁ@ilufe@m 5M3d 8hd
WO 2008 014360 PCT] L2060 OFASTS TS i | ammat or y
r espohigediuied & 10 githdssmnirist bede Reipg 2tried tortReaeld]

I ncl udhichitersdutl). Ning|FILIARS @élplates were read (10 — 70 sec) for induction of

2 microliters

1564 Funetions S&H or
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to, vasculitis, vulnerable plaques, venous neointi nal
hyperpl asia reperfusion injury, dialysis-graft

neoi nti mal hyperplasia, artio-venous shunt intimal
hyper pl asia, atherosclerosis, certain hematol ogic

mal i gnanci es, cytokine-induced toxicity (e.g., 5

SﬁBE&ﬁmﬁﬂﬁCk endot oxi ¢ shock), polynyositig, S2007/074377
dermat omyositis. Infectious di seases or conJﬂf I'ons
human or other species which can be treated with

i nhibitors of chenokine receptor function, include,

but am& (i'boﬁgohlktrﬁbﬁvﬁ?) Qe cell \Vere 1&1@%&{%} Rl SEFHERoREt Solution
condi tions of humans or ot her_ species which can be

treat ‘é%lm‘%“teff/‘bﬁ”oﬁfﬁ’?@? by Gl grbser s ?féeﬁéﬁmMolar MIP-1
f unctbearin 160mdl efdesay Buffer,ahieprowotol Hdlingr €hat @nceih@atlon of 5 nM

: m nglgﬂuflpm g %IC sdg&){ antéthe rPE%S t\vgraetrera]lh uimgﬁ% fg)r one {nhnwlet h

vi f al Amtfrgfoes;ttapttyms of therfeit sriicduradssletenmined gpbiitingfo pa%. DM $QRuffer
thera&nge&mﬁantherapy, t herapy for autoi nmune di sease -
or drug t her apy , corticosteroid therapy é whi ch
cause@'4hhunoéﬁbﬁ?@§§Pbﬂmmrﬁﬁﬁﬂé@&ﬁﬁﬂ%@%ﬂ@ﬁnﬂﬁ oth GCR2
congesid taks axdieﬁauy Bk BEY tiedl dIs@ER pisGdiatddunib kiti@Achamoldich @he
glag::z mgg‘un?snog |r}1e aresengg%ngonsélee corllsui’ere? ngp%n%g%mw? mp f]ltr ﬁs Itic

i 9 ecl0PdRAk, Dsersés oasondlnmf lpdes of( atteusperiaamhirh F4n be treated

(Tri C\blﬂflhlﬁ@i{ogs’of gi@lh@lflﬁéh’b@ﬁtbrsfunﬁp ﬁlEl'u&Sll)é are EQ%IW&HW
Strongé§m¥ lasis, frichinosis, filariasis); trenmatodes

(f | ukiddymmatgeyoreficseie direasss and condhtiopsp felndingsespyratory alsrggies
(t apedissed@mh 4s Eakthd) méﬁgmalsms ,hyp-E&elﬁltlaﬁ}? lﬁng&%isébat a,
Cystlcerc03|s ceral .

7 or cPRRERRLY bR Bring R s IRE Paroghdne,

gast r @gndpsilic picgmérias (r.g., LABedIshndsqme, chRhseasireptlisp. ) |

cuta nﬁl@Mﬁ)nla? %é/sﬂlof;ﬂllgrf%'clﬂg ?e g (Sﬁ[l]lglxlll 9%&}9&) bJeQ;édl th%n Se,
Ancyl ost oma_cani num . nPoun s of resent

|nven‘tyP?5??“%\‘i‘Véty’dEIE‘étft’6\ 'Hfg%l ‘V“ﬁ% L (‘igw‘@‘ﬁ@‘htfrpé ARTY Bfosind

t r eat éred asodciaed Withl ﬂleMﬂeftduﬁierﬁH‘ sysfeffc IR tRmétosus,
us and . i mrunore

i nf ect | at.o di,sorders and ..

i s b B R PR R S SRR RS s o
aRor edvaratdnoneth);isystdraranethplexis ordlypesseyitivitamapons@s drug allergies
aut oi (gguaa%emlﬁlﬁqgmlogp@nnb?k&%omla%tgmpﬁm%é Blhe

pr onot € chenmoki ne reéceptor function If one

cont eifgsrtion ecopiming(eq Fxproplpngpsedting allerainy 2wmpEsiscase
causesutte rﬂeﬁ)@ao@ﬁnhnr@ @@ﬂmranﬂm@ [rAS§plcBleREls, Etelnte lupus
e b S G

t Bat auegwhins thywuhthquhl:esddlsea@t grafinrepftion {dxe, imirgysradntacon),of
cel | S1nch;r>h§)n [aﬁgg’ajfé‘el]e(!an grnrgatﬁh%fsuﬁﬁ)g%%gase tunﬁm}nﬁ§6/%@\t/el

i nvention na% used to eval uate putative
speci $5eesea s 'rlhs‘%rg nesydisgase 2 HIEFRYYS C@thls ép@dﬁ?%@@mhles
cou p:qﬁléroﬂ@ﬁe]@t&ﬁsw (R dipg esagﬁedmieammsjls@ahdiirmaaba@@t eg
to t use of these canpounds in rati on an
b e e N B0 bar O s B TR SR IS 7o
s@e eederrmtlas&ayls Vfaﬂulltts(ﬁﬂ]g)mﬂﬂd&mgmtandm wdayeerseisaivity
acti vj

\lag lltgo F&sﬂﬁﬁﬁl@ lﬁg%m[lse 80%915&1[;1% fasc1 Hl?:% R EUIB% (Shi ng

conpounds ention are use I n est
or infiltration of the skin or organs. Other diseases or conditions in which undesirable
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determining the binding site of other conpounds to
chenoki ne receptors, e.g., by conpetitive inhibition
or as a reference in an assay to conpare its known
activity to a 5 conpound with an unknown activity.
When devel opi ng new assays or protocols, conpounds
ay690dioi8sot © t he present invention could bepéﬁﬁﬁmhﬁuy”
test their effectiveness. Specifically, such
conmpounds may be provided in a commercial kit, for
exanpl e, for use in pharmaceutical research invoIving
the ainfdn@faRd ieQJofwds arfliobe aBdied cdlig: ROBd) Qlumaiﬁg 8t nbRhnited
instant iny vention are al so usef.ul f&@ e eval uation

of 1ot°p‘&f°§‘c“fsv‘8’ "CRRIE PSS MG e B! BPepltee ERRIRIRY AR

r ecepdidyss-grifmeaitltindl hyyriplasin@rtoehals shustiintinechypopipdainds

SI 0: 2+tﬁer%§¥rg rllst Iae(l)'tgm €ma %)?%aﬁ’rlg rgzﬁlﬁtaa?)g S 0‘f<%nf 1}%}1} eX tommt%c\% gb

chéno¥eptifeh 6@?%‘6‘?%*‘0 ) PHERYOR}s: §@WPW§)SI&§ In%sé@nﬁﬂwégﬂew

CoNpo¢bnisionsdf khasler onet SpEUle@ &VhiRh canBe Héakdd it inklbitv@bsi ant s
active on ese rec s which may hel p

of cogp nds ?EﬁQf

def i nECRRERE; fpoeRiordpeion, ‘c?f'“ UL P 8etBHed 941V 00316]
Conpolendid] dildsedsesse donkigipmsiofihgiaes arSehbsbecte whikle@h botreated
prevepty, Iﬁbrﬁ&érgafcﬁemoﬁﬁle %S{R%P' &lﬁl&%‘lﬁc‘ﬂ%b‘ L s it 1 S,
osteoarthritis, septic s heroscl erosi s,

arl@ur imgrnospengesyion, sush e thay drdividiels @ith iprpunodefigiensy eperamisc

ShoCKsuclBBRIDS oSHRENIRIMBIctRAS ﬁndwli(ﬁab&mrgmﬁge@m‘ou Helpy,
I njur nﬁlarlg Crohn's di'sease, i|nflammatory bovel

di ' e aEmotersRyBirand (o AP GREpE B VRN G 41 ricosteroid
psorlasmw)“¢@hgas$mmemheamt$baUanmmwmmbnnﬁmﬁo&&ommd

di s ea&e?%mncg E}xcrgc%ﬁtloraqmcggn {r otherecé%gst Ln%r}nfec%%sod s% such as
di seases InTnf sease MUt p
sdb er predsigic dipeagtis aleqh@mg@ahwglemltelﬂlmm%h elfqv%ml@rds

i nj ur f{amaidhéé (ro{ﬂld\ammhanam %&Tdbﬁ&kl | s éhriskR PR EVILR B,
dlabe%es lergic rhinitis, atopic

der ma TS0 ‘d"“si"“cﬁJ &?EJH?SI’FI E a‘b"dls}rﬂﬂﬁ"r‘%ﬂesr (AipregdPustopgpipsisy s
perrphC@mrduaslh)eéem)m tiape wpajisasichlh@octclsﬁs%EiehﬂsﬁSs,agmﬁ lergic
colitj 0

fan| t?sflcegcg)séls cErgl%Uanggée}e%ltg}vgo Fﬁ%{ %Q@e%l g 0@ rjcl)t (Q)Slnophlllc
ed8i nsaatirﬂempremm&ummam Phegsg¢rprop! hlcptpr@0¢<ém mlglla@es

eosi n@&h}"ld)sldﬁa br@ﬁlﬁx{eoﬁﬁbpﬁ&bﬁld e?mleﬁ)u Ghd ISPEREL of the present

eosi no |I|a t|c S St rauss ndr one,
o Bon iy wr R e PO gl g vy o
Fel t yinSansydndly, @r_rfe;_nolsaﬁdmmdﬁxmgmatommerdbns and dNe:zsbsel ner,

G O”EQHhQreFfJ‘Jd'dﬁibé trea"m?q, SR B Benli RS S PE etré%cséin
esophageal squanous cell “carcinoima, neurop d?% I C paln,
arRél odvesimmyne dBeps§sQOBSP be tantemnlateth éor pramples pf cherhekine receptor

conpoppdsn fbk dé&@&dmesttﬁe Jen\%giofwfﬁd@éneyo%msund ltcnfabs@mms@m
di sorders selected fromrheumatoid arthr

ost eoRFPKF PPession oa peiis frerugh e fgdicgon %fﬁ@awlﬂg?ﬁecep@{/er

car di measkddliaror edliv@g bicompduiin'aSnadlhes MaS&ults in thd Adsdirddbdn of
2008/&%$§9umR§THP82007/074377 i nfl ammat ory bowel

di seases, i'asis, congestive heart failure,

mabti [303315]5 c IIreanoﬁ;rraﬁpeCtahet iostamrinmenticl iseyds esd tosvalmate the

i nf | ARl Of¥cifl BEARES amlg%é;l&la d floh Qé;daf%ﬁ reBeHRSE Chhe pheléht

COﬁ'pOUﬂdS are used to treat or prevent
invention is directed to the use of these compounds in the preparation and execution
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i nflammatory di sorders selected fromrheunatoid
arthritis, osteoarthritis, 5 atherosclerosis, Crohn's
di sease, i.nflammatory bowel diseases, and nultiple
sclerosis. [00319] In another aspect, exanples

di scl osed herein may be useful in for the treatnent
Q&o@mﬁﬁqkﬁty of cancers, including, but notpli %ﬁ 4377
to, t ol I owi ng: carcinoma including that o

bl adder (including accel erated and netastatic bl adder
cancer), breast, colon (including colorectal cancer),

ki dn eé‘f scrl:én}ﬁg 59>ayls o gon%!pguxfdk e bl e ‘I&ivhy SRELRRA: 1%5%10%
cel | cancer and adenocar ci_nona qvary

pr ost Qﬁéemf’rééi‘ee?mp%}'éi‘ﬁ "ch‘LPr‘?"ﬁ%fW afe gyl in Fglishag ‘?r

Syst edwermieng thabindiag ytaxf otlpammpelmﬂs to @hmkmdnecegtoaxeog; royne
Elanggg)fant[)étﬁlve %ﬂlgltlono(?aag d reFea:mQ: 1M %n asﬁz(i tcgnqaarei 1tsé(90wn activity to a
s qfantmpound with valmdsmqwna)vuy h&hatdoptpag nov abwmrs;roakols
l'ynmp h&hﬂodnh@a@éﬂcﬁnd 9 ﬁ*Je Hgkeggn%%%ml@be L@&H& %stl‘l‘élr

| ynphocyti c | eukem a, acute nphobl asti ¢ | eukem a

B- cel fffF{yRisto ﬁﬁec‘f‘?alBeﬁl“Fh °°F‘9‘ﬂ*ﬂ e provigediime %"‘T}"Wﬂi’ﬁ%‘fm
non- de@kmlﬂle S‘or|uydm plafRaceficdl Feycaft® |idV olln‘yigﬂhb‘l @®mentioned

hi st i nd, Burketts

et S0 e PRGReof S Ryt o1 ek e (e alyaton of
adit eplttmde S(pbmfimmdulaw ef tbg@nmelsnelr@gmgm Ta gddition, one could
nyel olgﬁé&!oﬁﬁ&dn@s EYRARR IR tJ4Ghial fﬂe Lp@HK&mopG pl%[éQI co%y@ed

pronyel ocytic | eukem a; tunors of the central and
per i plePrs ety b dhougisio @Wﬁelﬂwmgor&ﬁtbee BX/3eB/iRg 25

neur o&hxaﬁescuﬂeompghddomch @Mdt B vray ¥R vakad3Of ®mPbunds
nesenchymal . ori 5 Eudl ng)d{g br os comaf

r habd?fﬁ%c?gélgfecrf) ‘0’5 iy mashe FSBITHC S §° g2 HoRer

t ubor W01k | @dmp@nﬂ@isanﬁmrelmaﬂwﬁt mmreep bgmenttdsondgrs

ker at é&ﬁ&E@t‘P&nhﬁ%ato‘%@J%ﬂ%%teoér!ﬂ%ﬁsoéegncf s%clk' a@t}éloécﬁer&s%n cer,
and teratocarcinoma. [00320] In another embodi nment,

di scl BeEmhigyechrdigracurbeifreadaatodyamissherl senais swplrome, post
wher eisdherhid ©pEalioE fnjuns mSRE£ CloBEs Bikam iﬂﬂaﬁiﬁﬁd’torﬁmﬁﬁseases

liver ca at e cancer .
Addi tT Q"I“ie“i“ “R“P"“Oun I e & %“gﬁsé‘?ghe““ g{me B8 S ef ul

i B0t hdiserses agchexit gr&Dresttloo\ﬁamnawnc dirrees, skia m(ﬂarrmeht@r'v Pisaases,
nyel oﬂﬁtlpl& Qgﬁ%}]rad—ﬂﬁgn M?ee%eﬂoﬂy ﬁ@éo'la? Hljuﬂr ﬂW’ (i]ﬁ§ dementia,

met hods Tor the treatnen a varlety
non- cidBsELisPist dighstenmelijtes, eﬁﬂ@@a@é@c rhlmmg ptopiggyrmatitis,

2008/ Qibga8OpunhehatySBRAY, HTodSpemphip Q) Saaulmlﬁbpf&hlneﬂfecnons

t hera revent and r.ea tor ctious
it R O M R S R

I 361 ud)lsm@hastdﬁlnmlsaﬂ@sin@hiheplgumomhssaeamlslllc fagiitisvedsinogic
aut oi %ﬂg&ﬁerﬂét&@ iRBERS os3HpliRSy sEVRHART Qlufh- bl E;lnhﬂoﬁae

and osclerosis, and those pathol ogi'es noted
abov elymahope, Hpdgkins digpassycolonis cargipsiankalty s syngiome.rcoidosis,

CoNpouRs Abtheimer, Glomerulonephritis, and systemic lupus erythematosus,
esophageal squamous cell carcinoma, neuropathic pain, and obesity.
30 [00317] In another aspect, the compounds'are useful to treat or prevent
inflammatory disorders selected from rheumatoid arthritis, osteoarthritis,

atherosclerosis, aneurism, fever, cardiovascular effects, Crohn’s disease,
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5 this invention and ot her conpounds which are known
for such utilities. For exanple, in the treatnent or
prevention of inflamation, the present conpounds may
be used in conjunction with an anti-inflanmatory or
anal gesi c agent such as an opiate agonist, a

| wBass@aas@se 1 nhibitor, a cycl ooxygenase-2 pehidbdrbas77
an interleukin inhibitor, such as an interleukin-1

i nhi bitor, a tunmor necrosis factor inhibitor, an NVDA
antagonist, 10 an inhibitor or nitric oxide or an

I Nhi binhim#dry bdwel (ﬁQéEHesh pskissisPongHstivie hEart@iuetemulBplOQ@erosis,
steron?al ant.i atorég ent, a phosphodi est erase

i nhi bl mmune dlseasesystkmmF arenfna Igaé%SI ng

or a
ant i - 0BF1BR mimdnothyr aggethe coﬁmounésmembcbto wedt br meve@mpound
such Af,m s} A0 RARBERed R hJu!animd%Rﬁrﬁis NSte a&ﬁmsay nl,

i bupr of en, 1 ndonet haci n, toro |ne

napr o@éhfrfpscleﬁeh ol ﬂisea‘pf» infavinestany bCaVeb‘i“@FbG‘i ehsl multiple sclerosis.

angl g@&no) sluinemrame&, exaéplestmlslbeai 8&ein inﬁbt &rut&mnfoathpha
an

r Simlarl g% lf Estaq Eu g be
admi n %’P@P a\XﬂeW of, Canear, inluding, oyt pot ‘5‘" fogvdne: such
as caff el na¢inmn 1&dﬁtdﬁlgtlﬁgﬁﬂ1e$hdder sncnﬁmbacmemetpd ald wirtasnatin
O o moORRS DDA R A HEENGES LARL, SHED RS, 1un
pheny g@rlne heny opan 'am ne, pseéu 5he
0xX{ netizeiging praall aéwﬂnrfeelh?eiﬂrh@g Ca'ﬁ%ﬂ?yﬁh‘ﬂﬂ 4dﬁ@carcmoma) ovary
xyl Onﬁbéﬁ@'teht@ﬁgenﬁ&ﬂﬂé{'lr H&X%g)hﬁﬁ sysfm, rectum, larynx pancreas
antitussive. suc

| evodes rine; and 2

Coder (e RO B G A AT e e 5t

dext r éapreid had gtiraticluding squéredus cell camidoraa)sedat i ng or

non- sedat | ki

di scl osedhﬂ&rog%ﬁcn%a@&%@%gald ?Ilﬁégge%n%@“ t?%g%g %Img "?16 ot her
rlélg slymphpgytic dqulsenpjg; aghtq lymphiqllastic leukemia, B-cell lymphoma, T-cell

t r eat FRPkomAl 4SIAE L BRpEIHAPHRS Bl gpmﬁ{sﬁ.hlh%a&n%

t he dj sease r conggtlons for which conpound o t e
prese Fm9W§ P SUGEEIUTPOBich ot her 25 drugs may
be adm ni sémqulpnchymcas sfonyeleidainebgd incladingtadnelimid chroseon| y
used 1he ly
PSS rn ST ERIIESHBLY, S SO 5
céﬂpoﬂﬁ@“$§ﬁﬁéﬁﬁﬂ@6ntenporaneously wi th one or nDre

ot her drUﬁ§mm%meHﬁﬁﬂﬁ&ﬁkhﬂﬁélmﬁ%ﬂﬂ@§&ﬁh&ﬂ¢&ﬂﬁ&ﬁ%@h99
such oth s in addition to the conpound o

preseﬁ?m?%%%ﬁ% SF2rPES PRGBS Accor di ngl y, the

phar mac e utunosl of memth&mtl bigisind0ding fbrasgteontalubabdohjvadarcaing 0
conta&Bogggm&%mmRre ot her active ingredients, in
addition to a conpound of the present disclosure.

- 223 WO 2008/Menus380 4 THelag Fnodeamigmeh 9o 82 3 1

Exﬁbnpke%oa&ﬁntlﬂirﬂaes@mﬁ@&é vr@admfgmteﬁareﬁk& dolf ?&t‘atm&’in(?ﬁ

conbi und o e present invention,

ci t nelbi2ah i1 sepur SRPRGRT APurye B e pribods fieine ance,
phar nulmeant tihe:ahcecrsmmsemfmmm&ast tancdr,uder, cadwt prostage cramcter and
[imt rin ch Sy

for srg *“e“é’ [ né(%t] &%{%C%mﬁ%}m %QJ‘]Z’ %%l% mta reolfSe S suc rea gent
bé@loW%WﬁﬁS@ﬁeﬂagﬂmﬂﬂﬁymp$@MM|soIone betanethasone

prednjodRNE, THEX AR LNARPA Froviddd theMYETRAGR ebtHON 8 a vaki&) of
i mmunosuppressants such as cycl osporin, tacrolinus,

r apanyiCACE R PERlifrsativegiseases.
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506 type i mmunosuppressants; (d) antihistam nes

(H1- hi stam ne antagoni sts) such as bronopheniram ne,
chl or pheni ram ne, dexchl orpheniram ne, triprolidine,

cl emastine, di phenhydram ne, diphenyl pyraline,

tri pel ennam ne, hydroxyzi ne, nethdil azine, 10
PweThkffsdone, trimeprazine, azatadine, cypraheRhafhiis
ant azol i ne, pheniram ne pyrilamne, astem zol e,
terfenadi ne, |oratadi ne, cetirizine, fexofenadine,
descar boet hoxyl orat adi ne, and the l|ike; (e)

?on gmeleoj d @omBindd thedply tumv&l&snc?mthnmﬁmilatzry AGOuSing
terbutaline ot ereno enot er o oet arine,
81 but Braor By SRsh s geeh i Brerons ol GBS,
Cr OND§las a@6linitihe fathblogied1@ch ab fhie@thatdarthidunhd ithdlesclerbSs, and

:OregﬁOﬁﬁgegaﬁo@g}t&ﬁ&%u@e% 10‘}%5?}{;&«{’(%;!&%%&%%@‘3!1‘%ﬁk%%?&mds of
| ek othisiinvamsion ingihat dempeusds witdhigretkpeven forsuehensivigy, For example,

BAY- 1Q@R)tscathnbok oma/ent%tl 6f 19{'1%311@{1 thk b@Ieh@UHPJuQJsMna?G@&E@
(NSAI Ds) .such propi oni c acid derivatives

(al m HGB‘H%‘F%‘H W“Béﬁ%%&‘di‘fli’fné‘ﬁtoryb% palgciicasg sygh ascaél*’ﬁ%fl%ﬁm
f enbui mxvgfetm@lﬂmmfoﬁ Iﬁ,cycl(fokj&ﬁéﬁa@cf Bihibitdr,uh Mitdple@diSiBhibitor, such
I bupr Ofag 1nte, 1 1rr119E1?0r ‘atu geg:ro(s)f ?act'or 1%11&909 ag A antagonist,
napr o 25 prozi’n, plr en, prancprofre

supr o#nenhlbltor @tpﬂmcf @«me or mmlnbltomfdletsymamf@fmmdea@cr@m c
aci d deniliyati. Mﬁa?nn(akd?)d&@iﬁta*}ﬁmépﬂodm@t&%%h%bﬁor a cytokine-

ai cl of enac, clidanac, diclofenac f encl of enac,

fencl 8‘2?’&55‘3% P ‘“ffaéﬂtafoﬁfzaé?:“t f?rl?f“’dlfpgn“&@ a CP'BRPF‘%%&E“ as

i SOX eﬁﬁﬁmmq}h&h ls’pﬁ}n coﬂéilllel, fafkay], 1Hup16&h naiometh@inMestdrélac,

?:c FS?E%%]%M haé)éoxan phenac tmf ;élro)xlcam a gtero df':il anglgesxc sutrerllt}l/nggI \ées
Nilf| usvinkindag interamoul alphal aﬁdalthahkec Sinflrlya tie dhptant compounds may be

bi phenil: Gat-BO%M ol pGin 3G, dSbMRTE E5as ot de UR IS8 SRL:,
f1 ufeni %@F%‘é oxi cans (1 sSOxjcam, piroxicam gudom cam

and t &R Uiy g E’}ggnﬁstuéghy(dg)égf’flde?%&ft&%} P *aci d,
sul f apigh@@mhiie) pha@ﬂbrépbﬁ)ldﬂﬁﬁea@@ldeﬁlﬁ&né RATLA6line, ephinephrine,

g)eqzlglhgaﬁ l glg Ox IomQtaﬁ‘(') r?en?rgm%xe%rme) or%czvo?e’soxy ePhoegr;(nfgaenﬁ ase- 2

( GOX- gyltupsm\fmsmhtamogemeé hydrocpdepg, brirgngphsn, gfirbetapentane, or
phos pﬁk&ﬁérﬁeﬁk&)ﬁﬁﬁ £ dltlﬁéﬁ)ce arld\d séd3fie or Yo sedaking AbiNGEmine.

ant agoni st s of 0 chenoki ne receptaors; (] é’
chol ey °°|“’(B9\5§‘Fﬁ qﬁﬁl"é“g‘é‘ﬁf’@ may) Bpserin cRSinetiyy Wit pthet e
i nhi bihbt@fesusdd umhaﬁ'éaﬁiidnﬂhre\&htl’m/&&bﬁkidﬂ oamhmﬁmasmamseases

fl uvast at ysat at i
sequ e%rtcPrgfrl]t{ohb t?r cortnE}orug‘ér]r?f rt]hee paers]%y mv ntloriare usF(-?lS )SUCh other

ni28 ot GnsGmat Sini ok ot e egian amommmnﬂomi/tm@t@eo
PCTI U&%@%&r%éﬁlf%r seel%mla\ﬂ?witﬂ g §on(pg§1'a1‘0f £ B€dehvinvention. When

clofibrat, fenofibrate and benzafibrate and
pr obu%iﬂmp"‘(“ﬂ)‘s “Wr??‘i‘te"éﬂoé?ﬁ@t“%wélg‘éﬁf’ém%r&@ er dwgt Asul i n,
sul f ophanbc@Esal cdapgdikadn Ic&%nlﬁg'ﬂﬁﬂfdﬂfemlrﬁés,m zaldmgrl ﬂd@lﬁ%brd;ﬂﬁﬁi

Iplnglg lb?ft tl? Zpoeﬁéb?mg{n??nsrg%'rbg ggefl g%cl:cgrn 1Sng }?1'6 Ight rrm% ut1ca c%%ggltggsd

(30t emﬁlecteohpsaﬂhplah@ Quatainjon¢ ermfoss atires @Bve lngrtdeqnfsen @cidltlon toa
al pha 3 ok il & rdgagatala interferon beta- Ib,
mter?&?gﬁl Sa Se‘g ?n’fe antiviral conpounds such as
ef avi renz, nevirapi ne i ndi navi r, gancicl ovir,

| am vudi ne, fanticlovir, and zal citabine; (o) other
conpound such as 5-am nosal i-d§dic acid and



prodrugs thereof, antinetabolites such as azathioprine
and 6-nercaptopurine, and cytotoxic cancer

chenot herapeuti c agents. The weight ratio of the
conmpound of the 10 present invention to the second
active ingredient may be varied and will depend upon
tWe 20080A6d ve doses of each ingredient. [0082fs2007/074377
CGenerally, an effective dose of each will be used.
Thus, for exanple, when a conmpound is conbined with
an NSAID the weight ratio of the compound of the

pr esepn32zNv ERiniphiA of @hek htﬁvd\isg}&cﬁl-nw thak m@;ﬂf&&ﬁrﬁlblhe)d withage

from Q Iter atlvely
From SRgueSERE kB ki Sk e R B el el
c onporhatnagfuti¢ahenpesien inciude briicont lanidd Ot e mtegard anvaeomsts

i ngr edieRtuRsdfol dele RN GE AL ¥raB 3%, BS steldt HleRasti8omethasone,
af orenenti oned range, but i n each case, an effective

doSe BftherpdRiselete; RemeihagRoe PP ONCs RSB hapae. qadly drocortisone;

[ 0032&] imnfundstadsiantg s@amélospalngemﬁmtm@ﬂly@ﬁ and other FK-
chenn&g§§a eutic a 20. treat nents

(e g. 6?8 TIRUnGstppr éarn gpg(/i?angﬁlstzgfllflegg Lhista nltn%la'néag%sts) ‘ﬂ?g as
seco nbfoI(umhemlhmmd)chlalghmtramum;iexblﬂmphehit@1wmr§robdme clemastine,

di ff eﬁlﬁ{éhh %&E@Wxﬁ@ﬁyﬁ%raﬂ&t {ngaer&)mge Lhﬁx?ﬁﬁﬁe”ﬁ tMcfilazine

therapeutlc agent e especlially use
et oromsHhaging XimpePHFing a@@ﬁ*ﬂ? ﬁ)éf’cr?hﬁlﬁédlﬂﬁ/h"é‘faé‘?lﬁe PRegiEamipg or

nmor e ggl%gﬁleb@em&oladmemdﬂeasﬁadlﬁ&&enhﬁnedfe&&a{aaﬂé manner s
or in |

oher oSy bR e ARoE Sy bR §ien o b2

t oxXi c%pgtomss(t@lvut@ln@leleelﬁrbtemc& feratehl, droetinmiae, elbtitbrel, bitoligsl, and
bei ng 1&)91@13'%“9&5 Fb%lyg som ‘n'éq rgtgo fi Hr&ﬁ&ey i n
treatin rticul ar “di sease tat ni fested by

t He }s'aiotné?ﬁ antag@@swﬁrlsd@%mqmew@rsy praglkeploipitkast. dotukass ed

her ei sxi§-062 mmﬁkofr@ﬁmsﬂﬁhe@kg ﬁlﬁllbﬁ?&ﬁélleutbﬂ reed Y1) 009 Y RS-
adn1n|st§ n conb {ﬁg B|th ot her, anti-cancer and

Syt ot SRPE SRR s RS BrORPTHY actdflep yHves
t r eat @entopofencamepfeobudoiedcidpragirafée featiufon efetbpéas es .

The iﬁ%ﬁgén' ﬁ’lﬂblF\‘Sfelf lﬂhp%%ﬁtd?&fj FeR ’H%{ gl%ﬁg, Ero%fn d&ﬁgxen

conpou here t f'or mi .
héP ei PrpProzim pispredem Prapprditdivewirarierofeae a‘t“h endttromqf@mace@f
c ?nceimd dedvafly e}!‘@nd%%@ﬁék&lﬂ-Qc%@&acﬂﬁ]l‘:l%ggocwdﬁlzgaxz%fen@n d/ or

| co ri.ses e .pac I N e. conpounds of herein
t oget H&POTHPE ﬁeng%‘gwﬂuéﬁia@ﬁsf“?ﬁmc P ngdsr?ﬁ%‘h FPBe used
I N cosvbndag tibwmc\wplivlatin Lilkewetaqin] and eamrepiedc), Gahamic ydiddedixdti@es
agent El%ﬁld%lg JC &?&%ﬂgmltc %&d m%ngrﬁlgaﬁ({rﬁlﬁ m fac1&:%nlacf\oq{enan%lc

prese I nvent er conpri ses co
t Ré c@rﬁb@uﬁ@glcaboxawcmem@hveﬁ@pibmaddndt fludnighl). Sxigggsnt s

in ki @soﬁ&ﬁrﬁbu&acﬂmmu&’i@ﬁrﬁ aldN@¥xigd§ sdeRkaqedyt QESstibKL, or
pl aced in segarate packages to be sold together as a

kit, BHesaadredandhspymeqlo @@d’e%pepeaéonffswﬁﬁveaﬁl%% utazone,
t oget H@phenfu@B@2, Hhen} batasae)O@rkytlosxy BaEL 2 (A0K12) RRBIER: (h)

agent BnibTYs ok% Sho%ﬁ!oglgstte?ge Iy{)eolm (?BIY—I\?)n(el) Ster antagonists of the
30  chemokine receptors; (j) cholesterol lowering agents such as HMG-COA reductase
inhibitors (lovastatin, simvastatin and pravastatin, fluvastatin, atorvsatatin, and other

statins), sequestrants (cholestyramine and colestipol), nicotonic acid, fenofibric acid
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nore of the follow ng: 10 al kyl ati ng agents (i ncl uding
ni trogen nustards, al kyl sulfonates, nitrosoureas,

et hyl eni m ne derivatives, and triazenes);

anti-angi ogenics (including matrix netall oproteinase
inhibitors); antinetabolites (including adenosine

R8T RBRGs | Nhibitors, folic acid antagoni SpSpudbFofisr?
anal ogues, and pyri m di ne anal ogues); antibiotics or
anti bodi es (including nonocl onal antibodies, CILA-4
anti bodi es, 15 anthracyclines); aromatase inhibitors;
cel | - gyicdiRes(@HFBRSE cmalefhtr ﬁeﬁiﬁﬁnate@ﬁtlbéfﬂiﬁbrate) and probucol (k)

f A t t it d
ot 1 oV RaR G At ST R Ry e PRt e RET R et o
anal ogscosidagé inbibicey (bdathoselland ghton sgeopdifaamt andemghn@eﬂs(l)
[e.g. preéﬁ%]of méHQBrﬁ%ﬁ!ﬁ&a{%ha QQ‘MHQQ&H%B ml%lQeron alpha—N3,

progestins, progesterone receptor agonists, an
| ubei meﬁfﬁrﬁrgbq%?olrammq'écrwehe@d@ PG on gRIa-Aoi) 4Rty rdind

ant ag&ﬁlp&lnag suctl dﬂ%ﬁllfﬁeﬂz |névkl€p1ﬂ.r ALK @8diQvir, lamivudine,
(1 GF) /|nsuI|n-

f act or, ept or
Syt bIHPHO AP S PP SURF P CRReF B s Eye it e
I nt egprodrugsitigreaf, anmgaetabdnrebsmtclnassx;zatlhqommsald|6n1lre|rdaptbmlrlse and
(i ncl ' ; & /
o "Gy SRt b chenbl ARt AL B\ IE) Pl LN BLPl®
[ GOK] preseptibyeation &, thezsscoga(éwmeermgrﬂeqm mayg darrqé rmdzmll depend upon
ant i badi@sive Y ofleMRiiddkdaRhss, 1 ncl uding anti - VEG-
ant i boﬂl es, FGFR inhibitors, m ﬁg/gen activat ed %5 tein

[ vaP] | OP32AT biGepsrally- apeifectiysigrast eah &l bRyredy Thugy oy 4%

i Nhi bivhearsompdikais édntdined it £, NSO the tvaight ritiploOtht eenpkindas e
Imm(:lr 2{h‘é gr%ist’entoué/er?tleo{l t()tqger l(l%ﬂén t lgerr]lgralllc(qurgn%‘g’ ‘t:"rom f'Qbeouﬁ é)é(g { tS about
orl5t h&l§00zm allteggsvehfrfd)m 001 80| 9 sk 290. Combinations ofa

mcr ogdalgydn@ osﬁ]@s}bdemﬂveﬂloa%r&&r &u@hn@eﬁleh@mrg%ﬁem@rmo be

;Sﬁt Eg{ﬂ;{%%‘é ar_ eg‘g‘}%‘gyeé;alﬁlg% @S ngtagh.@o doy ffectxve éose of each active
mcr Otnghbtﬂiélﬁslbhlﬂﬁd:ﬁbgd destabilizing agent s (i ncluding

Vi nca i ds).
PCT/ U@%g / nfaeg cal%cgrp% cl:o\é’n%%tlgog Soé %I nﬂt{-l%apelﬁlc agents and/or other

prényireapments & g rdidinsherrms s oftihidtinegros Th sgeang (Afhird) agent

coor din%ab@tﬂe &91@9:1 a@?fé%én m&h£Hkad ofta&@ﬁ‘ AT pridihry therapeutic
i nhi bitors; and ot her g‘%ents used as anti - cancer and

cyt ot ¥%iic Ité‘&é At SPsatbnussial tp FraplRyfyiosricdpig SespRingtions wherein
nodi f thetws,or gle\M’dQS Bet@tadmisistered vt ini differen emanbettibrad diffsent 5
[ 0032 al | n t.he. pr

oo e B R bl Ut PR S Gl IS O3S
ot2her toxibigesanp side dffectn guiir wherhthe dmgsebeve baebined eakbhasehei r

parti &‘éﬁloﬁsrtrateﬁj&ﬁéa 83 Rink e PHALBS GicBY sRlcABniREE LG Be
associated with the aforenentioned conditions. = For

exanmpP¥ettconpounds of the invention may be formul at ed
Wi th pgEei s AcGordihighy edtlipounds disclosed herein (or other formulae disclosed

herein) may be administered in combination with other anti-cancer and cytotoxic
30 agents and treatments useful in the treatment of cancer or other proliferative diseases.
The invention herein further comprises use of the compounds herein (or other

formulae disclosed herein), in preparing medicaments for the treatment of cancer,
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10 nausea, hypersensitivity and gastric irritation,
such as antienetics, and HL and H2 anti hi stam nics.
The above ot her therapeutic agents, when enployed in
conbination with the conmpounds of the present

i nvention, can be used, for exanple, in those anounts
i woi20080f8s0 N t he Physici ans' Desk Ref er enceplfiho7054377
as otherw se determ ned by one 15 of ordinary skill
in the art. [00329] The conpounds are adnministered to
a mamual in a therapeutically effective anmount. By:

"t her mﬂ&uh b(mﬁalnhey tlﬁfpidkigidg\béthamqﬁﬁnds bfthetei topedhertwidn

\?‘the)ﬁnms rﬁl]CthonSS &haet?hergp gm ogrﬁcgs b8 FSG? 1n%01161§1§21rt]1ton gvlthSoCtLe(r) %IH{ ﬁ%ncerh oart !

addi t $ydutexiic a@h@raa@)@@tme@ts &y éhetireatpens ofrarpam P he piresend fnfrentien ve

t 0 IO I EMRA Eorrised QordiRitibR bPhEcdnfpEund @tﬁé‘dscﬁne GIQH&E 1dafitnaP"
progressi on of the disease. DOSAGE

FO@I\/LE@\W*? it [f%@?ﬁ)]“’h?‘l’i éhey 6%%?8&%“’%@‘% préac?ﬂ BPYLEr e
can bgaceagesitibsbRt@Stheras Skif; br wtiea! thetaRPaagell @rbeBor@slated
t abl et L Sahe capsul es (each of which includes sustained
rel a5t timed rel ease 25 formul ati ons), pills,
powde08327hr dheideeand (@ Imose) angi;cancerpgentymeay be salesied freth amyppe or
SYT UPSore 3YHle B3 Ons. They may al so be admi nistered
in intravenous (bolus or infusion), int raperl t oneal ,
suBcut anealgating peents (inclydipgaiiiogen mustids. alky| sulfsiptey nigesowgs.

for msetm&nhmmmﬁwﬁvas Qantl hxa&aes@famosr@log@ﬁcy (1ﬁd’ﬁld|iﬂg naftixt he
gE?r gz%elpogll'o e?ha qrrl%b?tgré) 5%%}6‘%?21{68?%%1%‘% ﬁesr’ligs?nre eamlr%seo
phar niabibigrs, @éb agidanteg@ristsspirigc ingigwes andypriddlilbasilqusd; t he
chos eﬁhtlBl‘chts &r Qltlbcfaf\i.g{ Ilwcl:ughlﬁ ﬁ%}h&ﬂ)nﬁ thlb§&1&n@|ﬁf‘ﬁg4 antibodies,

phar maceuti cal pra 00331] The dosage regi nen
f 3P t HEEHthiseNiREpeBte iplfiEtosr esent i nvention will, of

course, Vadlycytie pepdeichdipe tnkiRWiarke3Q pRidn mtieseas t he
phar 8{’:@? nam c -127 WO 2008/ 014360 PCT/ US2007/ 074377
char at r$stl cs of the particular agent and its node
and r out e hofoged midnhtiomanal egentstakstergdramileding syorbstic smiogs,

heal t Quco@%oﬁi@lest g&g/'ar‘iti éggogeﬁsr[ggv@ﬂ ? aQJrogteHE%ntl androgelﬁ,e

reci prent; ure and extent o synpt ons

ki2Ad @’Pgeétéﬁmﬂgﬁ%wneﬁ@é&rﬁ@msts qnﬁbltefmw@eme gsfeasing

th r ea: 112138 a(tothﬁts amh@gdafstbfid{gmmm E@gﬁh(ﬂbaor Uh?)/nﬁﬁ?@lﬂ;eand
epatic nction o e patie an ec

oo Bk Sr hakE v mihiers G S8 E BhRRY: ana

pr es cinicprin-gignelirefidhéhdtots Ménasnivhitsitors@incldigg robltirgingse gphibiv@d t 0

pr eveﬂ‘\téifor g’lﬁxﬂ%se(yf rc%na?eror} §1%%blt ‘?mPJeP&ﬁ nagg [Ctd’lkj hnhlbltors

di sorder 00332 ner a ance

daP | yrasHen Herdsag) er@fﬂﬂ@@éﬁs X@E%Fv@lbltprﬁgm@dmémﬂ -VEfffen
used {fibodidd @GF‘Rdhlﬂﬁ&)@%l@)fgéne&h\?ated\Moltelm [VEPY RhBRIYVEAIK

bet weBRMED (59 BTG %ﬁea‘l @%%%@ﬁﬁt'héww ke
day, mhibiadrt @séerimt itvednine kinesk whibitorgsbout 1.0 to 20
mg/ kg/ day miérasbru%yd%pu%%‘? Léénts,ts!?c% agé)ctc’e?nsclscidins or their analogs and
30  derivatives; microtubule-stabilizing agents such as taxanes, and the naturally-
occurring epothilones and their synthetic and semi-synthetic analogs;

microtubule-binding, destabilizing agents (including vinca alkaloids); and
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will range fromabout 1 to about 10 ng/ kg/ m nute
during a constant rate infusion. Conpounds of this

i nvention may be administered in a single daily dose,
or the total daily dosage nay be adm nistered in

di vi ded doses of two, three, or four tines daily. 15

| WolnRnesdodi ment, the daily oral dosage of p¢hgs2865tde
ingredient is between 3 and 600 ng either
adm ni stered once daily or in divided doses

adm nistered twice daily. Alternatively, the active

i ngr edi entop&&)ﬁleﬁee iaklBitoRy: St &Qteinﬂra@k@e‘ﬁa@,&nﬂi&tols@pﬁ&umg
adm ni stered twi ce dail 40 t adm ni st er ed

once. TR PP Ry M \aad T PRRa et STy
be adenneer gtdeyte@maagstwsswbﬁs bicogisalmesponas wedifzersd grgpwibifacioi, ny
once g4 {ﬁ‘&tggr natively, the active ingredient
may be a m n| s ered in doses of 3, 10, 30, 100, 300,
and 600 ng admi ni stered either once or twice a day.

[ 0033@b38p maumstﬁupﬁhetcm;ﬁmﬁdwﬁné pré¥8nt G BhtiBcan be formulated or
adm ni st er ed In;lgb apasal. formyvija { E(Léa use, of
sui t afr Mo ghenFRIRAPEYtis agents thal Argseiep RGBT rRgticular

I out essefulisds frgaddressiap sidkedtiead assdkiard pal kb eSrembiientd conditions.
yot ord e sal o BBl b A TRRRR IR i Bt B a7
cdft i rRYFAYPATRAEVItY fdgastricritrigatipn. such at antidireticrging b 2ndie
dosaggtihigghiRy. [ 00334] The conpounds are typically
adm nistered in adm xture with suitable, L
phar maceut P¢aRPvepthey byiprsuticageofspyhsn ewploysfl incqmpipation with the
(col | exipbundd of tiieepfeddnt @cknti@h, b ibeisad, &s exdalpay ifEOS HMoGad
carriers) Sujtably. se e h

i nt engldelggt?dc%}rﬂrlﬁgg Vo Q?ﬁ?@’f’rwékﬁr% °§% ﬁt”‘“s(% d&erg“ﬂed by one
t dbl eefordieegypkillliede arel i xirs, syrups and the |ike, and
consi @b@@% Vind & QRVERE datiAderNeS FRAAM i &ﬂérgx@ﬁtﬁ@lty' ces.
128 WO 8/ 0143 O PCT/ US2007/ 074377 L‘OOBB For

i nst afffegtve PPty By “happsurialy FIECTGATPHIHHEMFg} dhagpPung of 2

t abl etonpbund@apielpresenttdReosurQliak, whertdbhihisCHIRDAEHin @abinlén
comnbi ' r e 'y
accop? api dailrflnlpBlas B3 Bthil, PORARISILLAR,

s0r ogecliogle the@isease ¢pndihgy| or thg plogressive of thqydiggresi um
stearate, dical cium phosphate, caI cium sul f at e,
mannitol, sorbitol and the 5 |i for oral

adni ni stration in | P&’ﬁﬁGEWOWL&r 1ONdr ug
CONPO[MeI’sE G‘&ﬂcohfpounﬁ@dfﬂd‘tﬁ@lo&ﬁdrd dan &ﬂadnﬁlﬁsﬁred inGudh drabdogage

g?ﬁ;n%)%n%uats }agla o[rsu esv\ge{%ﬁ aP Wthh dn ?I‘ gs sﬁsatalr(rr;ed ?e;{?élsse OF p medS rele V\%e
désir @dmdatlonséwélssnawyers gramll!ea,bflhers tictucke sespernisiging syummasﬁ

di si niREGGL Nidy A%PMoDe 2 @fsGOd RfidtBn AL NS ofiRflsicth SO be
incorporated into the m xture. Suitable binders

i ncl ulERPSTignealsubguianeaus. qr injramusulgr foamy gl using dpgpee [rms vl

gl ucorRwe fo thdt af-drdiy%Hl,in mepmnﬁawﬁtae Bl TheylRai BélaahinBRedd
Sy n:: Ezg necbug%en%rallS WIFP%adfmmﬁ?e]r 3 |“8%1 él pfu?n% celﬁ{(]:%}]l I?:fzrg%r ese]eﬁ?g (98
vvéﬁ esbasianithe dheseh rdue of d_duhmstramtasd mlérdd plmrmahtem;ell pregtiag e
forms Obﬁﬁl u q'ﬁe §09Q!|e ﬁ'@n%h ?Kfﬂh@ co np%gﬁys Hfﬂléﬁr%@l{t %Smon w1ll of

magne3| um st ear ate I um benzoat e I um acet
s Odl UFRuIse, vary dependmg upon known factors, such as the pharmacodynamlc
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chloride, and the like. D sintegrators include,

Wi thout limtation, starch, nethyl 15 cellul ose, agar,
bentonite, xanthan gum and the |ike. [00336] The
conmpounds of the present invention can al so be

adm nistered in the formof |iposone delivery
YGieemazsouch as small unil anel | ar vesi cl esscthRb@Ro74377
uni l amel l ar vesicles, and nmultilamellar vesicles.

Li posonmes can be fornmed froma variety of
phosphol i pi ds, such as chol esterol, stearylam ne, or
phos p:hz&icitdﬁytlcﬁ b]ﬂ)]ld pﬁ&ﬁular%@eni 44 aaﬁbde@ﬂdﬁbﬁtﬁ Bﬂﬁimﬂlﬁstrﬁthﬁ; the
Sroles oA rcgg g h%ﬁ}harg%/dlca dcondltloélaai.nlg \%Ql?ﬁ (< %ﬁp%ﬁg: t§%§l§e
can iand¢xteeeof tfp@mm@m‘ﬁythpymd Qﬂcpldrerm@t trqayreainthe payknemef |
poly hﬁéﬁ*ﬁl@:ﬁ)ﬁ@é‘ r@&%f%&ﬁﬁf}{t%h QIEE' rEiRr 50 ﬁé?)@tllo function of the patient,
po yh y ro et yl aspart am dephenal, or

pol y ki ‘d%‘??“iﬂé gelwylc% PYSteanFFEY R dptcarine gydprescribe the
pal m dff@(yllve nBmhtI B8 druftblkiRke o ddvent, colier G AL Sodgadss biftie
present i vention nmay 25 be coupled to a class of
blodegra abl e polynmers useful in achieving controlled
r el ed832}of Bawarafiggnefalguidenca,tind deily grdldgdagedfiesh agivel,

p0| yghéf&i%lni G/h(gl(ﬁgeq for‘?}%ﬁﬁﬁléé{!ﬁ* Eﬁec@fwﬁgiln%{ &%E&aboﬁﬁ@m to

po y éf0|lc aci d E yepsi | on caf act o

ﬁ;? ag/ke 9§ Bedy picighty i bgtveensgpus 4 i9d8E kot body weight per
pol yaﬁyetoailﬁmatpzellyyuamyrddbelpy 0an, m@lcg/dﬁyylamalcomilﬁn@aoseand
Cros Wlh 6183‘&32]}38 atlQ g ’lég lfn%cl:ll( du cthant rat% mfugxlon

hydr oge s or 1 rmaceu
co rrpd%n@p@dsgf tleuinteatyinanal be adandimstenedsh p atlgl@dmly daay, ocbatorl n
from d@ﬁ&odgsaog:m% lLe a'dlgfnﬁm'eh‘ﬂl cﬂ\h&:ﬂhos%p& t\% Ilﬂréeg({rmmgés daily.

active ingredient per dosage unit. In these

phar raewsmpedineng digdaiyi aral éofaccrofibe adiyg weqlfﬁ’gl@ Sefvesae 2pf | |
- 129 606mg 03/ mmda%ldum@mmeaa&zs ad@irkitdd@l tivicy ddne.
presef

on the ef“&ngﬁt the ehlilgredjt;en? lemgter{ad/mﬁXse%A%Iaggé ]"g ased

Gel atadminggpd mlefsiamaey 40 enlt0aimg addmelstal@d pneeddilpgAkamagndly, dad
powder @ i GAkifehGlaS be adtiller@B: do@%k P58mg REi@ Gy orCﬁ lnlggll&%e

derivati ves, nmagnesi um Stearate, stearic acid , he
529 j 1day. Adferativgly. e ptiuningredisghmeycbe adraiisiersd ipgdess of 3, 10, 30,
CONpPries,3e6 akddob a@samla@&ﬁad LBl oRécSor Bek aQﬁPSU| es can be

manuf as sustai ned rel eas roducts to ovi de
o B Lo P B GO P B Pretr s e o
hour gopi@bwsprissitbld iftairs# vehidaypr bie transdramal coes.ading or il m
coat [

¢ ol AR 8O LR SRRk AhtoAN Bk Ry
s&l edtitsre heideeeradgngtraton Wilk of dywsey bestopigiupts dasher than

t r actinterhittch ARSAAIur e Qb gt reis@R0e forms for oral
adn1n|@%rat|on can contain_col oring .and flavorlggk

i ncr dY88Ypaf ICERTPURE EPFHANRRE, 2IMGUEAE) D PIPIgUR R U

wat erpharmagutichlatilhentspixkipiests lot mlersamllemucfly aéextd 1 daein as

(gl ucp%?f’r%)aCeutﬁ:aqjcamer%J ﬁ%tla%g/lsag&% ﬁ%(f) ?ﬁ% ?r}le 1n§enﬁedgfjor¥1 ql S

such col's. are
s#l t &‘ﬁmé‘lsﬁf@ipﬁlt@ s, Gfrférabb@rcemﬂe? alﬁXIFSGqum5|ae¢1@e ll@oﬂmdt i ons

for R3farheriglcoddioRd phaadcb@iBal practices.
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15 may contain a water soluble salt of the active
ingredient, suitable stabilizing agents, and if
necessary, buffer substances. Antioxidizing agents
such as sodiumbisulfite, sodiumsulfite, or ascorbic
acid, either alone or conbined, are suitable
Swwabioshibddd agents. Al so used are citric agidysBadolds
salts and sodi um EDTA. In addition, parenteral

sol utions can contain preservatives, such as

benzal koni um chl ori de, 20 nmet hyl - or propyl -paraben,
and cfpbsspbubanghce, fo@@ddhinStttion il e f&hﬁﬁa&eemric@ahe the

carrier.s re descri bed i rmaceut j cal
So e kRSB IR P g MUy TR o P aceatial

r ef er &ogpeble dixdrt chrfier stidhi as laftbe@] sthreh| smE}BsésglucRepmels}e billalbiey
usef ana%a ﬂlrnr@ec‘il%%?d ﬂliurr&ﬂgﬁgzﬁe Lﬁ&m sulfgtg n@aqggog Is&ﬁi[o@&n'd%

of 25 the corrp'o.un I's invention can

i | § uslikeaforual adminigrationg liquih fgw|thepral froggunppnents carbge

nurbegonBined Wikt anf SRS MnQSxi& PiriRR eUREAR aéc@ﬁabliéyiné‘n' clallnleﬁgch as

standard tvvo- | eceﬂ@a@ﬂ gel atin C|? psul. es each with

100 nfaPigfRel apten &G MUEIFeVIRGPUE @apcessap, syishle

m' | I ghdarspluleicartQaitiosgrating Bgeits| and glaing agehts elalseibose, and
m | [ o ) 14360

e USsBlBB 1B AR s Bl ARk S poactifn g R AR

mil&t usueh asfglugese prbetailastyse eliresitectenersanattirg) et saishotic ginks ssaheh

as So%wﬂaé%ahh or@&ﬁmglﬁ%dca%oky%ﬁhyﬁkllu%ﬁe Bbl&etﬁme B§eol,

prepared and inj b

di spl et ‘ﬂﬂfﬁpL‘in‘EdB‘S ﬂj%’F Hythese osaer Sqnﬁﬁ @6?"(3 S@"é‘f"h‘f‘FafF
Caps UloeBmGeattta indipitgiuh OBarde, Rddim @hﬂﬁﬁ sodiurh hreta&pstouma
I‘rgg{ S(?%O%F% G@EEe]elﬂcT.a 1|smle§r§torsé 1ncE1de wqgou\l\fam%ﬁ%n S argh mreghygld'
cahv mlvlmqalcarmeot@mmfae@a@mt Ehalétthethhee dosage wunit is

100 n]obiskpr &n@co%omstdfvfs p}ewlﬁ&&mtm fsode Mnki ngtgm%eof
col | o] dal ans. of

r
magne F’b?ﬁl@?s@% gelhéery %@mﬁ?‘fcp i"lsgsinﬁprﬂmlﬁ?ldﬁ‘f E6Er al | i ne
cel | ulllrﬂSrﬁellarlvlmmsl dnd gfuailnelMr vasioRS. C]tip@bldesQ& B8 férinkd fr@i &5

IOLC|I‘ Z\gaglgté g%ﬂh% '%E 51?6:51 as &ola tcr(r)]lg&ebg'? Xu Iplﬁdo @1 (? ?CPOIB]FS
130] 0[99&57! Rowmuedswéﬂlapre@mm@stlon men almetc@upleé WFtb poluble

adm njeffeRtal AreOM arn @dﬁ% hO'S lyR€rs cfiRR@E ed by
stlrrloﬁgﬂel SO%b y é : gég?%‘\ze |%gr1ed| ent in 10%Db

vol un® w%'ﬁw%ﬂ@e Hyray E‘EHOIYE‘ﬁTdP%é‘@/%TPXYP’PH@m?WUﬂW phencl,
shoul gbiyhedromsettylispoiamitkghemil, ohpdhy@thly laitoGild-gulyild Be aubstituted
steri Javftthezigmitonges%dessp ?Qrﬁ'lier(?nnore, the compounds of the present invention may
25  be coupled to a class of biodegradable polymers useful in achieving controlled release
of a drug, for example, polylactic acid, polyglycolic acid, copolymers of polylactic
and polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacylates, and crosslinked
or amphipathic block copolymers of hydrogels. '
30 [00338] Dosage forms (pharmaceutical compositions) suitable for administration
may contain from about 1 milligram to about 100 milligrams of active ingredient per

dosage unit. In these pharmaceutical compositions the active ingredient will
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[ 00348] An aqueous suspension can be prepared for ora
admnistration so that each 5 nL contain 100 ng of
finely divided active ingredient, 200 ng of sodi um
car boxynet hyl cellulose, 5 ng of sodium benzoate, 1.0
g of sorbitol solution, U S P., and 0.025 nL of
VBizbosbiize025 [ 00349] VWere the conmpounds of pé¥i$2007/074377
i nvention are conbined with other anticoagul ant
agents, for exanple, a daily dosage nay be about 0.1
to 100 mlligrans of the conpound of Formula | and
about orllindridy b. poesénit Inlah ghairBof@about 118956 Boweght based on the total
antlcoa | ant er. kil ogram of patient body weight.
%ﬁpﬁﬂuﬁmggﬁgnfornl the 30 conpounds of this
i nv e ntﬂll@ﬁ] génktimdabsplepmyy dvataprtiesetive ingrediar aadmwd¢redafarriers,
about su@h &SQHCJOQC st[apc}l Icéllgfo%n&ﬁ{res q&%@&ﬁmq{é%&te s@gl‘fjctatllaednd the

second anti-coagul’ant 1n an amount of

mi P1 i Breafenigifiugpssane wite make pamprasdeisty Gl ablsts and

PCT/ L&gﬁwéﬁm &Z&ﬁfacfuﬂee 350} tail¥aQE1Easd PHEIUOHE toﬁiﬂfv&le @r céofiBuous
I R T e e
anmounér fih c‘@a:d fto maslo eyangersant tast@and ppiteciahe tekddt frymdwsage
and t Mﬁbsﬂz)ﬁére gpél%gg?(faggmr mtl\n%m[n?egﬁﬁ(%qn [h@ Egﬁél}{t@stln;l Bact.

t he usual dosa e ag ent wnen adm ni Stered al one,
| i D40t e foys f@frorasa@v%iag?nscﬁm eongicgletinggnd ¢ he

theraﬂﬁ@ﬁmaoag@ﬁg§an6a£@g@an|stered in conblnatlon

[ 0035 Particu rovi ded as a

unit, []"1’?1‘% pdt %eﬁ?f? a\“}/ﬁ‘éaa 5§‘Ea§Bf°8rsa‘“‘§ GWEH TR 05?9 @é??c‘t‘ﬁgon
bet werhtet hregacsolutions edl ghyctls sueh aspgapgleleadtyicsl.or padyethlylenesglycols
reasofy, txmgémel&l%r%QJéBQ%‘ﬂQqu@Jns t%u@ﬁ%ﬁ&%&%ﬁe&%ﬂmﬁ stration
secon uhera eutic agen f

dds ag@awmemtanwr whible padoithic agtiwelingigdipnt.ispiggble a‘P‘TIh@wglEenGShe
act i vandiifgEediyenisr sabstindd Aaikisinag agems aicBhGdien iogaae

unit, the si cal ,contact between { act |
i ngr eiﬁdl&_“ﬁ‘tsglwer  3EPRIC AP DSt lRRgror F%nblvia H¥‘e stebilizing

exanphgents. oxleo wed aratrit mft ad itedntts amyodoen ENLerlh edditoaat ed.
By en C it

éa%ntfal go?tﬁlltoflsrlgrr &Ht?im%tes%ﬁve@ u:htag géng%l% ?g}élt%ﬂ i eween
t |~2@ cmnfbyln@@roarltmw@m andeldetplarenel, but also, it is

possi sy t @u@mtpﬁmna&m@aﬂc%a@&e dQkriR0R rehink e e
conponents in gastroi ntestinal tract such that

one of A4 ’H‘lﬁfé’@"’%’éﬁ‘ﬁlfﬁ‘e?ﬂag‘ Fublispigg Cpranapy, & sfgndarq reference Ieé‘d’éc h
but raisher. is released in the intestines. One of t he
\?\;nt I(:\fgﬁ) é#‘l? %te%resrértltastlvg?%fu?%hs Pmatg euélcgaggos%gﬁrf%rbns Eor a(%mutnﬁra{lon of
gast r the pameporida ef thig ma@tlommbﬁll@ams@sw@wt 0O ninimze
physi cal contact between the conbi ned active
|ngred|ents Furthernore, the sustained-rel eased
conpoﬁ@ﬁ?e%an be additionally enteric coated such that
the 234l eassergeﬁurﬁbtaﬂ o&"uﬁwx@@r&eah bOFiEpaked b@hlliMg dtahdirl Gvo-

If 2: ?ﬂit 1|e re]:%ard l?tm capsgl ngoeac%r\}/l%q86 mqlcclﬁi?ahn\({:\s?)lflg)oﬁwd\ﬁ%%] %;CEIL%V iﬁ%rgtjgeﬁlté
C dﬁ'poife@mmlhg@ms of lactose 50 milligrams of cellulose, and 6 milligrams magnesium

stearate.
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coated with a sustained and/or enteric rel ease

pol yner, and the other conponent is also coated with
a polymer such as a | ow viscosity grade of

hydr oxypr opyl nethyl cel |l ul ose (HPMC) or ot her
appropriate materials as known in the art, in order
AP0 bfds/bidseh her separate the active conponenngnggﬁwwuy”
pol ymer coating serves to forman additional barrier
to interaction with the other conponent. [00352] These
as well as other ways of mnimzing contact between
the gamreBsthssuRé conbination products of the pr esent

i nve ether_ adm.nistered. in a osage
o el e b s Ene wep B R e S R e arre
time Cb'yon’sdaémB@ ofeenadl nmg heypreparediahd injbe@edrbg adads wi epppidvee nt

L(r)ets rehﬁs?ﬁ%r%ht Em orhefangtg %Jr{l}b fg%:%gy gﬁé}% g 6Wta§1hng 1'68
PCTI Usligems efmesfsztrve e ® 53 [Thoesptivies swwlfl bg/washedrapddrid.

conpounds di scl osed herein may be useful as

nmet abolites of other conpounds. Therefore, in one
enmbod! PRt | conmpounds may be useful either as a
subst[eosdélal Tableplhiag be p‘mpm;d gl convéitiGal pmyd@dss@thtthmmge
Ing;o[)ugn ggfmrlh%zpms%f '?ctlge 1P$r?ga \E\H nhl?grams 0 Oll%ldtaf 1c%n (P (fxtldgr
adfhi rii milligeemis ofmagfestupeteprrio 7§ gnlkﬁramshétmcwrvpt@hmellume dhe
enbodiliBRtns oiastarc‘ﬁ‘ammlh%ﬁ}ﬁs Qﬁadt@@f‘&ﬂpro@ﬁat@cogﬁltg@}ﬂgy Bet e

by bei ng useful for treating disorders as describ

her ei 3P foaaseate relaighiliy SRdela RPsOHRR e as used her e n is
i ntended to include a conpound having a purity
greater than about 90 wei ght percent, including about
90, dMe¥e 93 10 94, 95 96, 97, 98, 99, and 100
p&Y cdf3471[ 00 3BBjterAsompveitiencaingdledyr admivsirpou hdintitos mes ed

her ei ja.,) Wbﬁ%nﬁuﬁ@%%gweﬁht'olfaoﬂw 1ﬁgred1Jﬁt Maw% Bv mﬁn&%&p ¥ne
greater than about ércent (by ere

r enai §HeAGd W T’e%aﬁﬂ%ﬁamd begpa @F%@mwwmw ghieridp and|
conprsiesiB®d ot her netabolite of the conpound, a prodrug
of the conmpound, and/or reaction and/or processing
inmpurities arising from 15 its preparation. [00356]
OBYi dsiepsiomuner ous nodi fications and variations of

the npRIHNt ah HHERL guggnﬁ@u{]er B e}w@é Ror bl ahangr;&mfaﬁ sd

above teachi ngs. e to be un erstoo t hat
Wi t hieacht el f‘soet%wéo%mg pfifaely giypdrstivedngisdient 2Q0rmee 9fpedéimt i on
may  herbpdymethyiceriond, b it SeiumtbBabat@ $.0gpesititbaklion, U.S.P.,
descr| ?8%_5 gflvamlhgo I N VI VO ASSAYS AND EFFI CACY
[003 (

R2®2S, bR) - 5- (tert-butyl am no)-2-((S)-2-o0x0-3-(6-

(tri f h(ﬁqglo“@‘h%}ylh): %p%é%i?hﬂ ehls ﬁivé{lllc‘}l' %J&%BMEJ \%lhl oqlexn |
-yl) cycl ohexyl) acet am
anticoagulant agents, for example, a dally dosage may be about 0.1 to 100 milligrams

of the compound of Formula I and about 1 to 7.5 milligrams of the second
anticoagulant, per kilogram of patient body weight. For a tablet dosage form, the

30  compounds of this invention generally may be present in an amount of about 5 to 10
milligrams per dosage unit, and the second anti-coagulant in an amount of about 1 to

S milligrams per dosage unit.
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referred to as "Exanple 1") was evaluated in the
followng in vivo assays as 25 descri bed bel ow
Section 1. Exanple | bl ocked nononucl ear cell
recruitnment to the skin follow ng intradermal (ID)
MCP-1 chal I enge in cynonol gus nonkey. [00358]

| woRal@fs8el i njection of MCP-1 results in tBerws007074377
infiltration of nononuclear 30 cells to the injection
site. This nodel was initially devel oped to assess the
inhibitory effect of CCR2 antagonists on the

infil [00350] O WHafe tRD6YaICHf € Foregdlnk Sechill thdipeRils agents ks ue
133 S ER08 QRO Ed RO LA Loy LB LEC Al
semi - cqqmarmm it atybigd dsilytggsabd antl oipwgjidesrabe foromiyriyg redvist etatize
5 OOt%%%]u%ﬁ%@ag@gﬂK@%eﬁ@%en@ﬁﬁﬁﬂteﬂd%ﬁnﬁﬁqml & tﬂe a@cfmvletoﬁ

vehi cle contro . once daily for three
days. S@{%&ﬁmeéfinK(w‘s‘hf‘d%pa\“1°9geaamh?ﬂ admayisiegedan Coﬂt?g‘é%o"of 0,
5, 100350 20HicHri WhEDpr@idd se «afglelhoﬁgmmh@b&nm%@yfsr

2 I
(2, Pt B e L TSP aBH b PRrRERRER
of 1®@hqndhe(cBOPquhd ¢fitfeardnipten and agfcohditirerapeicRgdnt {riec@nbided in
Syst eg%i)oleadagac%?d ﬂﬁ %Fé%rﬁ%ﬂiate&%ch ReG i@ livd &ﬁaﬁ%o RS

contr I Nnj ction at separate-sites on”
ddPs a‘FOthH‘S‘? la% singlpydspgg|unip |”t9[§§¥5§§1 coftachbgtwesp the actijingredients

obt ai RethiRizedPRIiOXddoRNE [Fyr elﬁnﬂll@ Uﬁe&cﬁ\@hn{g@meﬁkgnaws&melm
(or DPBS) chall.en Bi o rocess

S - R P e B PE T SO C MEE S Al nok oy 0
Repr es@itizt tha@ntg@ bttiven shegbmigicidactive imgtedigntybut els@ xanporside

by i %Q&tmf‘ﬁa&fefé&%gf)&ﬁe oghe‘éé Q%@E h&1 1@@ a%‘fh degﬁ'gl i sluéfh' (Rt

infiltration were note ces were
t dbul ere@fithesp oTTBEtsiyPopiglipsed '@r‘?‘eﬁ@mmh&ﬁsr?ﬂhﬁr*ﬁs(ﬁ?@?%'? the

bl oodinweétfes; @nk Gﬁh@éu@nﬁgréﬂ%ﬂﬂs W} m teQbated G R fatefal RIRAd
counts._.and cel | géentl ah so .eval uated were

o1 s EanH LGl BB Al LB T gyo s o
c oncemtiningitd phpscal cntgcet sawetmtl&anrplblm abtoe ingigditresn Fortidohore,

| evel the %ngﬁel% {istﬁsconﬁ)?r% a'ibe-l;ﬁ(ﬂ?d’ngl eﬂle[ﬁ%@tted &fcht at the

m)nonuc ear ce e-treate
c3At r Blease afthiragrapongnt gcewrpemisia thedntgvidre- Btild tnaihereanpreachayguld

SI g ni fnb(fﬂ@lilﬁe f()ﬁﬁﬂtﬁorhifﬁb&h&ﬁh& pr6REen Wiictdh@one mrﬁdanat is
0

n
ng/ kgccﬁaﬁw Bt tonr ad o R RgHuhes bafibi gppponent s
| nf i | dlsoabataiwithya polylipr <8G0%s atve) b8ty gredeé Bdroxgdrypy( Tabl e

aﬁgh}l: delidbE {I%Q)I% oTQt%er%?ﬂmeMtg q‘la%l'uﬁ as @(L&J&Hg gle 51];] § oriier

I nfl tration o er cel ypes SUC as e€eosli nop
afd neufurtispiepirae (T adbiv ecompynentyhehe phlamergoatiogiesens o drmans

of EXaambmi baMer to interaction with the other component.
[00352] These as well as other ways of minimizing contact between the
components of combination products of the present invention, whether administered
in a single dosage form or administered in separate forms but at the same time by the
30 same manner, will be readily apparent to those skilled in the art, once armed with the

present disclosure.
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18 hours and their relationship to | evel s of

i nhibition and Cyno chenotaxis | C90 values are
summari zed in Table 12. Based on the 1C50 value of 7.1
2.7 nMfor 30 Exanple 1 in cyno chenotaxis assay, the
5, 10 and 20 ng/ kg doses resulted in free plasm

GRBSRBAIadp! ons of 0.8-, 2.1-, and 4.3-fol d pdGysaeori074377
chenotaxi s | C90 at 18 hours post dosi ng (Table 12).

134 WO 2008/ 014360 PCTI US2007/074377 TABLE 12 Summary
of effects of Exanple 1 on infiltration of nononucl ear

cel | spopdg Owaﬁflonaﬂ:)eurtaﬁ1¥&§;§)uﬂld3 d&a&m&&% e MRl as

chal | en e |n c nonol gu é%é Doses Free pl asna
Cord RORSHE GhP B S\ AR S o S eareuant copgna® o
conc eurstﬁubdnh@ las Chksmntialy ipsre sepoendseltctemdynly) the O ndorpangé )
scor e, ' L.t on?

0 0 Om%%%\%%mgceli&@%g%@l &g@ﬂ%g)be E‘%ﬁﬁ‘% e)tab!elg%&h léé?eﬂ fed,
e) S O¥fcerdgdiga@nQf fe QTOTUQOMhaQCO@pOl(n@ Inong gubgdigpnt(a] - 2)

(1-3) comBQJ@i mlpbezlﬂ&ul%s 4 mBatblifd b angalsélfuIQor tr@Qi‘nQ diddrders as
(005) O 5-2) (95% 20 512 4.3 0.1 0 0.8

0.9 er’3(“00)(051)(051) (95% 5 a An
ar bi tmwsy] S cRubkti@ialb)fitee B dsédtitet if 1ﬁtelﬁieﬂ\l&5ndlﬂdi:hi:c2@duﬂdli th

h nb ti t l. i f
o e § Pt R Bt gaton SRRt EY W fERLADR L R
nufbe?4. 9596, PHOB. a?ﬁlmtl HNopeett| s; 0.5, trace; 1, nininal;

2, m foffissp, Aggﬁiaee&ﬁﬁ;ﬁe a@tJmpGﬁdeiﬁgoseH Rdrdid 1t11£}ﬁﬁe'sfi’d@tantQtllJr\/Fu’i’é1

vaI ues are an averag MCP- site IO SI1 es,
repr e@é‘h‘t“?gﬁ‘g’“?y§%%frthaat“éb°“ﬁ9 Hﬁfce;rs fyesighy. dﬁ*ﬁr& theyemainig less
per ghikpout RapgeRet omptemafmtpnteheth&mre&a@inefﬁfﬁa\taﬁ@gﬁi a

hi stol o I
8:2 Z nS%rO%ué:oz}thglscg%)ﬁn?%an /or. ac*?an 'Pn 10?5}8 er a n?'fﬂ arlbm%]tj\géll

| 45 anitsgindprretanat i on f or e03| nophi | s.

[00356] Obviously, numerous modifications and variations of the present invention
are possible in light of the above teachings. It is therefore to be understood that-
within the scope of the appended claims, the invention may be practiced otherwise
that as specifically described herein.

20

IN VIVO ASSAYS AND EFFICACY

[00357] N-((1R,2S,5R)-5-(tert-butylamino)-2-({S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide (also
referred to as “Example 1) was evaluated in the following in vivo assays as

25  described below.

Section 1. Example 1 blocked mononuclear cell recruitment to the skin

following intradermal (ID) MCP-1 challenge in cynomolgus monkey.

[00358] Intradermal injection of MCP-1 results in the infiltration of mononuclear
30  cells to the injection site. This model was initially developed to assess the inhibitory

effect of CCR2 antagonists on the infiltration of mononuclear cells to the skin tissue
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e Total score is a mathematical sum of nean val ues for
each cell type to denonstrate 15 the dose response.

[ 00362] Eval uation of changes in serum i nflammtory
nmedi ators showed an increase (approximately 3-4 fold)
in MCP-1 level in Exanple 1-treated groups relative
twouvesbokeéd control. In addition, conplete bbEps260MME77
(CBC) anal ysis showed 135 WD 2008/ 014360

PCT/ US2007/ 074377 an increase (-2-fold) in
neutrophils in Exanple 1-treated groups, relative to
vehi cingctedwittt tughn MaP-11 Shdwellls irdiftraidayn Bk thedduked\utnnig t hr ee
days refine the dose

(conc‘%T gﬁlt%lgg%hlrt@g %ﬁs?%rm Exanple 1 in a nore
readily quantifiable system we used hCCR2 KI mice to
eval Ugfefiodsne effect of 5 Exanple 1

nonocyt e/ macrophage infiltration in thioglycollate
(TE) - [0AAL e dachprankey ovss flqsgdwﬁlcfépmwwwﬁwle control (0.05 N
cyt onECY yncb aﬁ@dormetemaykotpagme 1 Sacbral@ d@iniskxa Bjdoes 40, 5,

i nhibite 0 te/ aelnflltatlon|n48hour
e Dl oMk e TR SRARAR bRl 8 L B B

TG i nurunﬁédte}y@ftertdomgtqn§ama§ knimals rebered 2 irgredbraa infectianel of
of re Nt / r

i nfl aFrrdrr%Qt Fd(;ﬁ“ sjle?fe(m)gam&&%/igeﬁéggglg % 59 mr ersnrtlabdl es
hdfe wispiionselitaDBBS ¢ontel (FPorfioptian) #ﬁ@pﬂ@[@h@ﬁg @n ﬁweéqum'l thamant

' n t hbé-mm%gles'(ﬁ’ alpsqe:zszweréj<§b‘9c1¢r[%§i gt'lbproé’ﬁﬁel?% lllO[l-]g f&}owfﬁ% MCP-
alred FTDHOCS%te m gration and reduced

type
( Th 1} <°e DERRichadlenes. %@%ﬁer? pogessed PR Ryt E‘é‘ﬁ‘?é‘?al 2
knockeuhatith CEepreJen@nbdbe&tdeﬁﬁ" tkin sahPlesd D¢ &Q@hindDHArghil .
( 1997)1110 ogc%gy Kl'Icrosco ic 1e51 $ an% celfala 1nﬁl§ra onrweerern% %clil gntrqlthoepr in
I eukocy{ qdhesrdn and® {o fe exiravasa m ce
défi CIUGWCQSWEC@th@ﬂTDkI ne r ecept or 2. Proc Natl Acad
Sci 0%6618 94&&%& %%Q)és% aftatfs ok wal\/?oﬁm&%nd {vgluit%ﬁ 5]

For t hour perrtonitis stud

dosedeqmpietedlogd aoalyts "“WI celhdiffprentipks; 4lso %@@edgw‘émasalﬁ ganply for
pri or cdnpoukid(dnd pR@bdlRNconde@traionsPaHdisérerh Sadkples &Jr bys@RAEMEP-1
wer e pbﬁalned on isolated cells by a cell counter.

Bl ood “Wais al so collected in heparin fromthe
rédro-orbital sinus at the end of each study for flow
cyt onglidys and in EDTA for determ nation of drug
concentration. 25 [00366] For flow cytonetric
anal yEP11 pdp¢ reerpigngnt of epepudeas eqllp o the skin phEhiclgaiested control

was heghifdhGe rddpon tézlei@g-ll}ldzfllfe% w@?@%ﬂ&arﬁ ?/ﬂlé3§ﬁiltol@5lg score 0f 2.0

resusgended in were i ncubated with

L Lo B nke D SAE0Te 0, Fpieprict i AHean meg TRy Bis 15
m2A  f derthad vwedonbgteaa chdliifilteanioroty 15$9 ©ink @ 9% Jrespernitdlo@alhle 5

( BD Pghg ngalQ )n)I‘hT_tE gx&g&gla]gg%{)c?(gd tﬁ%h}}ltrg Zgn ogoqmr E&! dl-lgyge% such

COI’]] ugat conj ugat e
30 hCeResinoplfitsapd WE”Q@M@ (Bablej 1@k Theddsng ccmeqn@atfonw &xdmplapt
Cyt of i #nofu@andlBeirFhiBtioRshig t6 Bwels of inhibition and Cyno chemotaxis IC90
values are summarized in Table 12. Based on the IC50 value of 7.1 + 2.7 nM for
30  Example 1 in cyno chemotaxis assay, the 5, 10 and 20 mg/kg doses resulted in free
plasma concentrations of 0.8-, 2.1-, and 4.3-fold the chemotaxis IC90 at 18 hours post
dosing (Table 12).
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washed twice with FACS buffer, and resuspended in 200
pl FACS buffer. Cellular events (40,000) were
acquired for each sanple and data were anal yzed using
FloJo - 136 WD 2008/ 014360 PCT/ US2007/ 074377 software
(TreeStar). A FSC/ SSC gate was set to include all
RBa6shRSso( | ow SSC,  higher FSC) while excl pefidoor074377
granul ocytes fromthe analysis. This gated popul ation
was then anal yzed for Ly6C (FITC), F4/80 (PE)
expression. Peritoneal nonocytes/ macrophage nunbers
were determned by nmultiplying total peritoneal cell 5
counts obtained by the celll_ gﬁ#q%er and the percentage
of nonocyt es/ macr ophages TaBHEf i ed by F4/80 cells
from fSuouuacytf@fmttsroj Ex&;&ft 1ot l'nﬁlatatlsi gmiohorylererelisfand other

di fference bet e aNSe. zed usi t heap
pai r ed twoﬁf‘g d"st"’“t‘ee‘é’t Wi a“"“ﬁ“ AN Sse{"‘eﬁt

val uBosbel[ewe QsB5. [FoldRes Ul | Sonpiddia6dl] | ph@MPELS 1 ms1 cell
eval pagied |icmeertreon hQaRemoldis npase TG persioteOni| fchrs  Noebee
to fleterif® its ECBY in i pfE)Ling | (g | Gange) | (E0ES

nonotyterTgeT optTage g M Tt T g o, MU s™eT €1 s
adm ni st erjed thi ogllcol |l atejaand dosedo-ay al toy - wi (h6)

Exanple_1lat 1 25! or 100 ‘r}%)kg BLD __Fortv eij gjh
hour $° post| *¥G treat|fént, pefftonea] | a?y%ge ;
obt aj ned flor celluljar 15 ipgdtrate [anal'ysis )oy(tlt))w

cytomet ry.[2§800368] [la di sti pgui sh betjween {he
recr i t ed [monocyt e/ jracr ophag‘g stVer sus © 19¢x5i @end) (05 2)

o ~f Ifni-]a_l_AlOﬁ

N o~

macr DRyTeg qlzalld S13 |4x.3= uuyt € St atrai G or—opEn
and Ly6C |nonocyt e/ |macr ophag(e Syr face @y keps - Was(oyslged
to define(the recrulited noneeyt e/ macr ophages.

?I |t %Rgmqsgftscalm%{ygler% Ifr c]ﬂ_4 %%9&%&?“14 %gtgr[u% r?}&)iesgr@gg

ration-was erve
and 19frivglekdgsigatien @ lmﬂammhmb irtfilteare ag follpW/P, urnBiarkabtk nABHEr

r espegtihiRimitoryl Biist 15 esceszew,@tlez Shale: %demet h g ple
doses, the average EC50 i nhi'bition of

rmnocV‘f%‘P‘i‘P&cr ophage i nfi I t ratl on by this analysis was
estinpted to be 3.9 nM 21L}100369 To assess the in vivo
| evel Mea“rYé‘B‘éb‘tr%‘t“ BRI PRI P EXRiSY: EPTESTIPSATEP Y. 25
hagr bibpsRg e 0 hdhiRy§IRF drbPRAnkS rdpReail thé prdaler abékd? Kl

nouse | as Exanpl e 1 and nouse
eSSt PEL oM P ARty Tor this estination is

that 00,7 MCP- 1, were

{ aken p[ltl\l\étagosn%rlpaé’ma‘toﬁoélﬁc At‘?weh(?eétgo g]t occupancy of a

ligand_.in th r.es conpet|t|ve inhibitor is

def i ne5'°sd§/art%%b‘ev‘i’5‘é’ a"reos‘“q%hgf ion: FRLJ 30 [R| 1 + (Kd

+
FIL Tgtg.'l scori 1Jsla mathemz)tlcal sum o?f mean values for each cell type to demonstrate

15  the dose response.
[00362] Evaluation of changes in serum inflammatory mediators showed an

increase (approximately 3-4 fold) in MCP-1 level in Example 1-treated groups

relative to vehicle control. In addition, complete blood count (CBC) analysis showed
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WD 2008/ 014360 PCT/ US2007/ 074377 [00370] Since
Exanple 1 is a conpetitive inhibitor of MCP-1 binding
to CCR2, the amounts of both nmouse MCP-1/ CCR2 receptor
conpl ex and Exanple 1/ CCR2 receptor conplex can be
determ ned using the serum|evels of both nouse MCP-1
aWwe 2pus@is8éon- unbound Exanple 1 in plasma. ThecHds2b@rrasz?r
nmouse MCP-1 binding to 5 hCCR2 is 0.91 +/- 0.08 nM
(n=8) which was determined in cold conpetition |igand
bi ndi ng experinents using '25]-human MCP-1. The

aver ageindfeasd (©2-fdik angehiteopHils 1d0Endiplag-ttemed1gﬁ6.tB$2 r¢lgivd toJemdig

The fraechiQn gﬁﬁoursrx%%ﬁ%ﬁ?fm&én%g&gt §LE85L0r  conpl exes

i s determned usi ng he ‘equati on descri bed
above[00363] Jetrefinerthe dost frencextmtion) eesponse oERxampled M QUR2

F%{Tpllﬁeécﬁ? Qtlzﬁﬁﬁﬁﬂl% énPO«e Ld E@Clgbeitl'rﬂgééo @@luat%ﬂe]teffe'ctg-f 10 ‘
in noun

of 5CCF!?"PPe‘é“‘1“§C %&Omaﬁ%a} tlirplighy At tr'e%ﬁfﬁ%t%@)*“_“eg

[ CCR2 pdritd@is mofidIaus foWMyidmletrC6iR2d methddEx@t npl e 1%CCR2]

15 [00371] As shown in Table 13, the percent

i nhi bition of nonocyte/ macrophage infiltration into

t he p8ectivmhecknamate 148hibited mopedyteauacrophags infdtrationiméfehayf TG

Exanp ,tmh(.sq;ﬁi?ma%%ﬁ&% nfoQP! ex. TABLE 13 20

Determ nation of in vivo receptor occupancy qof Exa
1 1On MO}l FHC-RHberbrerigpitiygneds! hap baep psed 25 apadr! Oft%cm“me
per it ﬁﬁhacyt& imRebBhagtdas Eiﬂﬁﬁlﬂ&ﬁﬂhfealabtﬁmm tﬁsommtubmlemd%

% % f % i nhi bi t f
?‘? :Zew Tnog%g#g%él | nh te maﬁI 0 e @cm% T%)ls m%(NPH?l%Z—O
in bodmndtntbwrwnngalcﬁtﬂd)hlatgelredmoa@mm(m mdarsdmed(fmw

g.cgi 5 c&o%ﬁzé %Ei} gsteJ e @cher(qgkg e%cleé?%@okg%% ?%Q gj @g,)lm:lego

oS4 (00257 1, (A0 elo Wb Sl Sefrdhcsi (085
0 0 0 :@nediBarR mokotRbbx@hatidyaiibdh mice deficient in CC chemokine receptor 2.

Proc Natl Acad Sci U S A. 94(22):12053-8 (1997).

Methods

20 [00365] For the 48-hour TG peritonitis study, Example 1 was dosed twice a day
with the first dose given one hour prior to TG injection. Total peritoneal cell counts
were obtained on isolated cells by a cell counter. Blood was also collected in heparin
from the retro-orbital sinus at the end of each study for flow cytometry and in EDTA
for determination of drug concentration.

25 [00366] For flow cytometric analysis, peritoneal exudate cells ( 1x106) were
washed once with FACS buffer (PBS/0.5% BSA) and resuspended in FACS buffer.
Cells were incubated with an Fc-blocking antibody (BD Pharmingen) on ice for 15
min followed by addition of the following antibodies (BD Pharmingen): PE
conjugated anti-F4/80, FITC conjugated anti-Ly6C, and Alexa 647 conjugated anti-

30 hCCR2. After 45 min on ice, cells were fixed by BD Cytofix for 15 min on ice,
washed twice with FACS buffer, and resuspended in 200 pl FACS buffer. Cellular

events (40,000) were acquired for each sample and data were analyzed using FloJo
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WD 2008/ 014360 PCT/ US2007/ 074377 Section 3. Chronic
Ef fi cacy Studi es Experinental autoi nmune
encephal onyelitis (EAE) Methods [00372] To assess the
effect of Exanple 1 on chronic nodels of disease, we
used 5 the EAE nodel of nultiple sclerosis in hCCR2
KvoBhosBra3sb0 study the effect of Exanple 1 iy Eher074377
nodel, 10 mice per group were used. On day 0, hCCR2 Ki
mce were immunized subcutaneously with a total of
200 | of 300 gg nyelin oligodendrocyte glycoprotein
(MG soﬁ5ar5 51" ro{e@ﬁf) EeNgeC/Syn Ed’ﬂ@ﬁie%ét @M all mlndéﬂ./t&"{loa'%C P9
WCObl% quCPlil O oC S romt ca ? 15 ate% 8] u?atIOI‘P
in inco reundngafb dj uvan ﬁ‘ﬁﬁ\) gated pop
(Si grmas,AUed p.r;a&yhgd fordyy6@ EHTO), ](@WPB@&prgsmn Peritoneal
POSt - SRR AL Rfrday
i ntraperi tSnea I&ggeﬁ ﬂer e&ilenn?ﬁ&og/d%ﬁ [é)?y'dgr%tﬁg’srﬁ&eal cell
t oXi ncouRt ‘i’br‘ﬁ“t?épyt %%earc?lwgr ﬁléglmerswwaagf mopocy et medropheads
t hr eeidénhﬁ&ﬁay@@/%O%ﬁ‘ﬂkfrOMOQ}-&gQQlU&y %@%\téglgg%ﬁcaﬂ&%f dl\ﬁ@l%ncee
based on a scal e of O- 0, no ‘signs of disease; 0.
par t i BFveeTyneans, sy R‘Pf’é)@? “‘Tg thepaifsd troatpiled b estovit ellgmﬁ@n@aﬁttat
W th galdes Be@iousty; 1.5, waddling gait with parti al
tail weakness; 2, 15 wadding gait with linp tail
(ataxia); 2.5 (ataxia with partial linb paralysis; 3,
fudl Resatsal ysis of one linb; 3.5, full paral ysis of
one | W rt IR
full :Ebg}am y%{&g{f)%f \J{a?evaﬁlgt n_tgl il%g% K?mouge pergomna nioiié}’to
O al 6§1llﬁiﬁgltb<ﬁC5Ewa¢’rﬁ11@°monmteziicrm@hkegnfélmwGMlm«#d«g
( Bl D) adml%térédlttgég%k@%eoz{hdqés)éd &a]l;&&hﬁi&%lé Batll 0%3&311)0 m

n

Exanpl e doses reduced the area under curv
( AUC)PIBf P& EMaPYhpafC Sepica” Bt darise wapbpiyd @Fweamre
22; infiieat¢ 65Psis 1y BwLytaldkthor Exarrpl e 1 in 125l -nouse

di ressi
( i i c@ ﬁl ﬁ‘?:%ﬁ%"m%%% nt)%) ng) . e%aseay K| Wh‘ir?PlﬁggeT By
val uefebl‘iet*fénaEIQplaE@ amgberapy foRoges citprene of bagiuF4/#chnd hyég free 25

pl as rmonwy&umamm@&ﬁnwea{afk@ﬁ waf usdd to @ltthe Aie fRhufled Ne
I C90. Hi stol ogical evaluation of the spinal

bi ndi n
cord Tﬁ% W"?E’P‘&ﬁﬁ fhé‘e*e depruterttiphiition in mongeyite macERbage
did f enfémaien ives obteateatmgum‘zh armms@r % 25 @hd ].dO&Hc/klg rgiuelaﬁ rate

bet qurpblmn%?ZJ")éﬁﬁ grgdf%?/ % re%Pt 1v len t}gee seg;ir studles vnth mﬁtlpléA

mar ked neut r ophi |
t r eatdegs\ihetareregs B SUTetinhibigon of n@gocmrr@m&ﬁmmm@@on by this

PCTI UsAQQ &0 &bimdtéd 1o WEWI ntS CLAIMED |IS: 1. A conpound
that | .. .

N- (( ﬂb?,%é%, 5 R 25585y P V1YY 5§} PEIRGCAGY ecouppiewspy Braggls 1 in the 48-
325 6-hptrrthibdlyeore pedbmtls nopdél mazoﬂc‘ram«moam PR3P IO béth N-

1-yl )Eg(argg%lg hg‘fa\ﬁ#&l%%@ [n ‘g/grgmeasured ?he ca@ea%r 18 eslfl1mat10n 1sI tXat

accept e sal
only CCR2 and its major ligand MCP-1, were taken into consideration. The receptor

occupancy of a ligand in the presence of a competitive inhibitor is defined by the
Gaddum equation:

[RL] - 1
30 Rl 1+ (Ke/[L) (1+[1]/K))
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2. A compound of claim1 that
N-( (1R, 2S, 5R) - 5-

yl am no) pyrrolidin-I-yl)cycl ohexyl)acetam de,
pharmaceutically acceptabl e salt

cwob@lokdzeee formof clains 1-2,
4. The crystalline formof clainms 1-3

form

characterized by unit cel

substantial ly equal

a:

= 114 93
P2121 § Aggunp

Refily

nit ce

15 paraneters
to the follow ng: Cel
1807240 (Since EtampR.16:la/cbmBdtitiveinkibibod oBBGIB ( bipdin0 CAR2,

cyus? I%C}/(l 7%%)912 lreceé)(?

r corZ;‘léIX and ]'is

In sal

10 thereof.
conpri si ng poEUN@/074377

Ak

is a crystalline form of
(tert-butylam no)-2-((S)-2-o0xo0-3
-(6-(trifluoronethyl)quinazolin-4-

or a

3. The

di nensi ons:

fe 1 ECRIP

crysta

is at reaeptoemm*eatcmté detﬁmatséu%mgﬁlzezevmmls ofpothrppyse MCP- 1

cryst ald kh&
powder ra@

L&Bﬁﬂfd?r

arﬁdl@f 1%1a§1na4mrfa%o%e| M@ld 1 Qi}{dlﬁc to

action pattern corrpr|S| ng th

ree or

moBe bECRs 081 te&OY 1B KER) wWhich a5 del@miAyd i80old edmaetitivd llﬁalnd)m

gbgut gm% ne Jxﬁer&nen%ﬂ v%

@0l Mop- AlThE alcRIPRIBLkE GO
2008/ 014360 PCTI US2007/ 074 77 6.

The cbpdingtolhCOR2 & dBmMofThe fraetionsof mogse MR HEER2 receptor
char a%n@pﬁéxzsquebeymlﬁedqg*ﬁg &E fc?fm rom{e alluztroﬁ a&&abgmabgaé fern

values (Cu
sel ectggmine Hlﬁ]leCth Ofggxlmplg_ QCQRZ qamplyxesilf e@gmgn 1éfe dgﬁned as:
temperature of abour;22C. 5 7. The crystalline form of

conmprising f

clalns 1-6 charact efgjzed pyainggkppnnggtonlc
rdi nat es substantlally as

our or

A phar maceut i cal

nore

conpo

5418A)

Iisted in Table 3. 8. The
crystall|ne formof clains 1-7 having a power X ray

d' f f r @ﬁlﬁllypﬁle 2Rk FCORS BASE Ainhild foniCCOr ding to Figure

osition conp

r|S|n

a

c 0 n’p o un d BICRZhai T CR2¢. + [mante MOBHAFGRIG & U ~waiel W3CR2]

acceptabl e carrier or diluent.

a di sease in a manmmal
Hli r@ shopm ip Hableyl8, thepasagnt ighibition of monocyte/macrophage

treatin
adii nil

conp

10. A nethod of
rising

t her apgitatisdiht e @EdtSielirh V13 ABR WillectOthe Fer@MERQE Bample

accordln

to clai

1/CCR2 receptor complex.

TABLE 13

20 Determination of in vivo receptor occupancy of Example 1 in blood of hCCR2

KI mice in the 48-hour TG peritonitis model

Dose Concentration | Concentration | % mouse | % of % free % inhibition of
(mg/kg) | of Mouse of free MCP-1L Example CCR2 monocyte/
MCP-1 in Example 1 in bound 1-bound macrophage
plasma (nM) plasma (nM) CCR2 CCR2 infiltration®
(fold IC90
CCR2 binding)
100 0.015 53 0.04 97.6 2.4 78
(1.8)
25 0.017 14 0.16 91.2 8.6 74
(0.5)
1 0.005 1.4 0.26 51.4 483 24
(0.05)
0 0 0 0 0 100 0
(vehicle)
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1-9 wherein the disease is selected from di abetes,
obesity, netabolic syndrone, stroke, neuropathic

pai n, ischem c cardi onyopat hy, psoriasis,

hypertensi on, scheroderma, osteoarthritis, aneurism
fever, cardi ovascul ar di sease, Crohn's di sease,
opOoRBHiae heart failure, autoinmune di seas®yys007/074377
HI V-infection, H V-associated 20 denentia, psoriasis,

i di opathic pul nonary fibrosis, transplant
arteriosclerosis, physically- or chem cally-induced
br ai metﬁoaumhrdn&fﬂfmm&omys bowel disease, alveolitis,

colit tem c us t hepat s, nephrotoxic
ser unliﬁxﬁ) lﬁy'ﬁzfla"tmm Sr?%creﬁlf% {\T?S({?ﬁi@ asthma, multiple

scl engheds at her oscl er osi s, vascul itis, vulnerable

pl aqg U[St§3’72]r hﬁyg?e%9+9ef%£ttoP ;‘ﬂlp% 1. 0 gn??n rPooS eg gf c}{sease e ussd used

neoi nt I mal 3/ asl a,

hybertpi & mode fﬂ@F‘PBSQ}@W@UShW npipet |Tnatllld>’r19$@fefﬂ055| a,
Or garexapiansPELmRnadel, 0 mice BJr@ﬂ)h&w@J: lse@oafahy m@@@mibé’,
and cancer. 11 A met hod of claim 10 wherein the

di seaE maugizydsihenanepysliyittiadeid 0600 ul of§@&Rg yeliey ohn' s
di Seaﬂlgedeﬁdy’(ﬁ:pte @y&)pf&t}ﬂt{ﬂ(ﬁf))ﬁ-ﬁﬁ(@h@&ﬂSynthesm) mixed 1:1 with 300
al oner yl hr t

at her (%S e I‘ S grlusm tut?egcsu[mﬁégpés (%eﬁ:gn cgglg]oo?m idcomplete Freund’s
t It & nsdjuzant @EA)@&gma—Ammcﬂw@w@ B @/b&&ﬁ@po@@ﬂnhﬁ%ﬁlﬂ/aw dh3 7.7

Amg:e\h? 8gd 1 t{a?erqg'neglgllwn% 1&41 ;ﬁ ? Jloplﬂlt%heertugsls (%(?ns %hmcal

selected erosi's, a osScCl erosi
Cr ohrscaging b@ela@eday & dondmab é)tf@slmeﬂp@r wekk rhedulgioght thé studyaandrs

10- 12,4 Basw‘dn(hncatlm odi (55 %@ﬁgmloﬁdlghs@w Batial tal whbknesd 1, limp

met hod ofa: 'g in which the disease is
at hergL¥ Mafdiss %‘“t with gatl toRicie o Waddfing-gert WHi Dafigp] tpy) wegkness; 2,
W c hwalddliy ghitséra Sep a8 (éamlnn 55(at§id1zﬁ»€iﬂﬁﬁmal [0 plﬁlymmman hod

f cl
gcl g rp%lla{rgs g‘foo.?e ?IKb 9 SV\A}h gaml)fsns of one§1m% w1th artla Bar%y S 0? a second

havi dnbte féulknarelysip af %sxylmbsp\m rmbunm Sedqalth Oixal dqyimE of Ex@npld
X 151,@5}@(%1 wgmglagemﬁm@mqtatedby g/ql yzing the ester
e

noi ety of t compound of forrmula Vwith a
hydrol yzi ng agent to formthe acid of conpound VI at
t BnpeReailtsr es from about -5 to about 5 C

[00373] Example 1 at both doses reduced the area under curve (AUC) of the
clinical score by 49% (p < 0.05) (Figure 22). The IC50 is 3.7 nM for Example 1 in
125, mouse MCP-1 binding to hCCR2-expressing cells, hPBMCs (mimicking hCCR2
K1 setting). Based on this IC50 value, the 25 and 55 mg/kg doses resulted in a free

25  plasma trough concentration of 1- and 3-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. A marked neutrophil infiltrate was observed in mice treated with compound.

30
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NR R2 ""NRR2cL - \WCO2R, "\\CO2H OO V VI 20
reacting a conpound of fornmula Vla, HO-Z-OH, with a
compound of forrmula |V (optionally in situ) in the
presence of an acid catalyst to give a conmpound of
formula VII having a carboxylic acid noiety: - 142 WD
200860984300 PCT/ US2007/ 074377 NR, R2 \ N~" O pofrus2007/074377
HO Z-01-1 \\CO2H Via 2Z2) Vii transformng the
carboxylic acid noiety of the ketal of formula VII to
a correspondi ng i socyanate of formula VIII: "NR R2

N O WEAT B)CIAIMEDIIS: contacting the isocyanate of
formula VIIl with a conpound of formula R OCOWin the
presence of a correspondi ng acid anhydri de, SRi 000) 20,
to formthe dndompountl thptgs u(1B.2p ﬁ(Rh%t(iffthmdarm@t AH((S)-2-oxo-

noi et y (6- (trMuB‘])mg%{()q}J NE‘ZQ]Q 4- lj’iaml\lg)%‘h%hah 9 y@ ex}? cEt?igmd@rdg

hydro yzing t etal noiety o he am ormul a
| X3t o ParF el B6TRRSle At B e or mul a X,

2. A compound of claim 1 that is a crystalline form of N-((1R,2S,5R)-5-
(tert-butylamino)-2-((S)-2-ox0-3-(6-(trifluoromethyl)quinazolin-4-
ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, or a pharmaceutically acceptable salt

10 thereof.
3. The crystalline form of claims 1-2, comprising the N-2 form.

4, The crystalline form of claims 1-3 characterized by unit cell
15  parameters substantially equal to the following:
Cell dimensions:
a = 18.7240(4)
b=8.0171(2)
¢ =19.6568(5)
20 a=90
B =114.935(2))
v=90
V(A% =2675.7(1)
Space group P2,2,2
25 Molecules/unit cell 2

wherein said crystal is at a temperature of about +22°C (RT).
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=1.5418 A)
30 selected from 5.5, 9.1, 12.1, 14.0 and 19.2, at a temperature of about 22°C.

- 140 -



wherein: Rl, and R2 are independently hydrogen or an
am ne-protecting group; 15 R4 and RIO are

i ndependently Cl1_6al kyl or optionally substituted
benzyl; -143 WD 2008/ 014360 PCT/ US2007/074377 Rs and
RO are independently hydrogen or Cl-6alkyl; Wis OH or

Qud268bleydo; bs Z is -(CT1T2)z , - (CT1T2) 3-pcifis2007/074377
~(T310.e ;and T 1, T2 and T3 at each occurrence are

i ndependently sel ected from hydrogen, 5 d -4alkyl,

C2- 4al kenyl , hal ogen, hydroxy, cyano, nitro, CF3,

OC1. 4al kyb, O@Ee’%crys&undle lf(ﬁ@ﬁ@l@im&fdﬁﬂércha{rﬁgazeé1;y aﬁowdl&he
rocess to claim 17 € iLyely

P ety ARG utth et G 128 ey (Gt SRS o

to a &thbﬂﬂr@rns £, 1¢ 2 04mghd X9 a&dnetntpera&m&a;oumw.ng t he

formula, HNRaR9. in an aprotic solvent to forman

imne-enanine of forrmula Xa;, R'NR2 O 110 CO2R4

" RBNRO Xa 7. andhirystallmg farmgf ddims 1-pritaeactenzadibynizactydnal atomic

for wéo@rd?ﬁ@teé"éuﬂsﬁhn@all&%@l‘x’s?e‘d[ﬂgl"a@ggnt to 15 afford Fhe
compound of formula X having a pyrol I'i ndonyl am ne

noi ety. 19. The process of clains 17-18 wherein: the
conpound ef f ahéHstallMk Forin Sf dlafts BBhavBigapSiY x Bay diffraction

%5/&%%?%?%%%@8@' %@g‘g r%8[240)5(?;3Iecane 7- 20
cdbboxylic acid, or a salt thereof; the conpound of

]E (OrSgl)Jl ‘;’_l 2/% |7g Ié\ hgr%lg%eg %clal omgosglon cqrspnsmo g a compound of claims 1-8,

1, 4- g Akasacetigalls persptaby ?F')erozdtb%ét 3-pyrrolidinyl)carb
amate, or a salt ther eof, - 144 WD 2008/ 014360

PCTI USZOO 07 377 e conpound of forlnul a VIl is
benzyl 3) - tgatm# |dé,58"é§/'£ﬁ£138“‘1“ c&mpnsmg administering
dilpxate ;t_herrr@[mhaﬁi] thﬁe@eﬂwyly)eftacme(moampf/a ¢conipbwhid lagch)dg rdodearinat

e, orp. Qwﬁé‘élﬁ thE EH?Ja&C?I seleEtEkar&xP&I&QH{‘ gbeggy BQ{EHB‘HJ: &nbrfnd, S
benzyl ((3S)-1-((7R,8S)-7-acetamd
stroke, neuropathic pain, 1schem1c cardiomyopathy, psoriasis, hypertension,

scheroderma, osteoarthritis, aneurism, fever, cardiovascular disease, Crohn’s disease,
congestive heart failure, autoimmune diseases, HIV-infection, HIV-associated

20  dementia, psoriasis, idiopathic pulmonary fibrosis, transplant arteriosclerosis,
physically- or chemically-induced brain trauma, inflammatory bowel disease,
alveolitis, colitis, systemic lupus erythematosus, nephrotoxic serum nephritis,
glomerulonephritis, asthma, multiple sclerosis, atherosclerosis, vasculitis, vulnerable
plaques, rheumatoid arthritis, restenosis, venous neointimal hyperplasia, dialysis-graft

25  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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di oxaspi ro[ 4. 5] dec- 8-yl ) -2-o0xo0-3-pyrrolidinyl)carbamat
e, or a salt thereof; 5 the conmpound of fornula X is
benzyl ((3S)-1-((1S, 2R)-2-acet ani do-4-

oxocycl ohexyl ) - 2- oxo- 3-pyrrol i di nyl)carbamate, or a
salt thereof; and the conpound of formula XI is benzyl
(W8 Rosd143do( | S, 2R, 4R) - 2- acet ami do- 4- PCT/US2007/074377
(tert-butyl am no)cycl ohexyl)-2-o0xo-3-pyrrolidinyl)carb
amate, or a salt thereof 10 20. A conpound sel ected
from

(7R, 8S) - 817 ( 33) méhod o eing Y- Dxwheeartizalivgdss aRelae)fdmoXx 0-

| - py L A itdoerasis o di :

i o B RN dsoloros Crotpis i smd o, o g
t hereof; benzyl

((39) - 1- ({FR &Shettfon GAALAL FRIAPRYikH thd ditkagiididsRI 1 O[ 4. 5]
dec-8-yl)-2- oxo-3-pyrrolidinyl)carbamate, or a salt

t hereof ; 15 benzyl

((39)-i - ((#R, BSpethbdios@apiaraixan khiéh e Gxaspd diefdcibdstec- 8
-yl )-2-0x0-3- pyrrolidinyl)carbamate, or a salt

t hereof ; benzyl

((39) - 1- ((¥R, 3Spethodatdiimsrdip-if yHicldihodisapiiy Opkh’Slidee.- 8-
yl)-2-o0xo0-3- pyrrolidinyl)carbamte, or a salt

t her eof ; - benzyl . ] ] ] ) ) )
((83) - 1- (49 s, Zryetied QEtinmpd hiy-in whighyhe dipegisdspppitinloscisrosis 3 -
20 pyrrolidinyl)carbamate, or a salt thereof; and
benzyl . .

((39) - 1- ({18 Py PEPLBe T SPaE A (e B A no) cyc
| ohexyl)-2- oxo-3-pyrrolidinyly®% bamate, or a salt

t hereof. 145

[o}
;\\\\Irﬂl
o
(o]
X

15  comprising the steps of:
hydrolyzing the ester moiety of the compound of formula V with a

hydrolyzing agent to form the acid of compound VI at temperatures from about -5 to

about 5 °C:
JNRiR; NRiR;
(Nko Q§o
Q\\\Coz& _ Q\\\Cozi"
(o] (o]
\' Vi
20 reacting a compound of formula VIa, HO-Z-OH, with a compound of formula

IV (optionally in situ) in the presence of an acid catalyst to give a compound of

formula VII having a carboxylic acid moiety:
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NR{R,

Y

(X,
HO-Z-OH

Vi WCOH
Via Q
CJ)

Vil

transforming the carboxylic acid moiety of the ketal of formula VII to a
corresponding isocyanate of formula VIII:

NRR,

o]

Ky
L)

VIIL;

contacting the isocyanate of formula VIII with a compound of formula

R10COW in the presence of a corresponding acid anhydride, (R;0C0O);0, to form the
amide of formula IX having a ketal moiety:

SRR,

o
H

Q\\\N\E/Rw
CJ

IX; and

ue

10

hydrolyzing the ketal moiety of the amide of formula IX to form the
compound of formula X,

wherein:

Ry, and R; are independently hydrogen or an amine-protecting group;

15 R4 and Ry are independently Cy.galkyl or optionally substituted benzyl;
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Rs and Ry are independently hydrogen or C_galkyl;
W is OH or 0C1_6a1ky1;

s
7 N\
: — 7 (Ta)oa .
Z1s —(CTsz)z-, —(CT1T2)3-, or 304 N and

T 1, T2 and Ts at each occurrence are independently selected from hydrogen,
5  Cyaalkyl, Cy4alkenyl, halogen, hydroxy, cyano, nitro, CF3, OC;.salkyl, OCF3, and
C(=0)C,4alkyl.

[00374] 18. The process according to claim 17 wherein the reductively aminating
step comprises:

10 a) adding a Lewis Acid to a solution of compound X and the amine
having the formula, HNRgRs, in an aprotic solvent to form an imine-enamine of

formula Xa;

Xa

;and
b) treating the imine-enamine of formula Xa with a reducing agent to

15  afford the compound of formula X having a pyrollindonyl amine moiety.

19. The process of claims 17-18 wherein:
the compound of formula VII is (7R,85)-8-((35)-3-
(((benzyloxy)carbonyl)amino)-2-oxo-1-pyrrolidinyl)-1,4-dioxaspiro[4.5]decane-7-
20  carboxylic acid, or a salt thereof;
the compound of formula VIIa is benzyl ((35)-1-((7R,8S5)-7-(azidocarbonyl)-
1,4-dioxaspiro[4.5]dec-8-yl)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof;
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10

15

20

the compound of formula VIII is benzyl ((35)-1-((7R,88)-7-isocyanato-1,4-
dioxaspiro[4.5]dec-8-y1)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof’

the compound of formula IX is benzyl ((3S)-1-((7R,8S)-7-acetamido-1,4-
dioxaspiro[4.5]dec-8-yl)-2-0x0-3-pyrrolidinyl)carbamate, or a salt thereof;

the compound of formula X is benzyl ((35)-1-((1S,2R)-2-acetamido-4-
oxocyclohexyl)-2-oxo-3-pyrrolidinyl)carbamate, or a salt thereof: and

the compound of formula XI is benzyl ((35)-1-((1S,2R,4R)-2-acetamido-4-

(tert-butylamino)cyclohexyl)-2-o0xo-3-pyrrolidinyl)carbamate, or a salt thereof.

20. A compound selected from

(7R 85)-8-((35)-3-(((benzyloxy)carbonyl)amino)-2-0xo-1-pyrrolidinyl)-1,4-
dioxaspiro[4.5]decane-7-carboxylic acid, or a salt thereof;

benzyl ((35)-1-((7R,85)-7-(azidocarbonyl)- 1,4-dioxaspiro[4.5]dec-8-yI)-2-
0x0-3-pyrrolidinyl)carbamate, or a salt thereof;

benzyl ((35)-1-((7R,8S)-7-isocyanato-1,4-dioxaspiro[4.5]dec-8-yI)-2-0x0-3-
pyrrolidinyl)carbamate, or a salt thereof;

benzyl ((35)-1-((7R,8S)-7-acetamido-1,4-dioxaspiro[4.5]dec-8-y1)-2-0x0-3-
pyrrolidinyl)carbamate, or a salt thereof;

benzyl ((35)-1-((15,2R)-2-acetamido-4-oxocyclohexyl)-2-0x0-3-
pyrrolidinyl)carbamate, or a salt thereof;, and _

benzyl ((35)-1-((15,2R,4R)-2-acetamido-4~(tert-butylamino)cyclohexyl)-2-

oxo-3-pyrrolidinyl)carbamate, or a salt thereof.
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