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I nvest. 2007, 117, 185). Cenetic deletion of CCR2
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CCR2-'- m ce exhibited prolonged survival and reduced
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de Lema, et al. J. Am Soc. Neph. 2005, 16, 3592).
These data are consistent with the disease-nodifying
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Tsuruta et al., Int JMbl Med. 2004, 14, 837). [0019]
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d t he erexpre si on, of
Fﬁ&%&f ls&‘g‘f"é{?f t m%@ﬁ?@?ﬁcwah%e% ?yeanflepowole in the
:tohe dB&lldibﬁ@ﬁ%ﬁduSop@ﬂhlctpﬁﬁ mslp ITavdn RodTjdnaN, ITos6Y BI ®5in2000V85,y

USA 199
50, Ebbepistentyia abietci nist lﬂﬁolsfmﬁéﬁzm e B RE o st g
| n tiffemimatogy z&fdd@trb;&lhuﬁialrﬁﬁk b&n Qésciitat ire it IQRW/ fdice

| d| Q monary .fibro Ha ni ades
R erRUpTOAL K R i Rl Dungs W Gy R,
_Sl mlﬂxcmding rednfed pamébclexior efes intmaplaftar KiThalin hﬂstxobesmhgm}ed
)Bel é%dr%%er(]i mec?amcfll aWo@r%aBe Qrt 1r‘c1’ttra\l\?an£ 8]:319 n&egé%l (C( %/Lbaﬂlﬁget al.
and Aroc. Gd. IAlcdde S¢i, USH 2643, | 00J794I7)1\Im$¢d1tlomeﬁ€m Thice i 88,
101, 13251%%% W rﬁéoﬂ%dlcaﬁ%{od e{ ar%g§ sc¥¥t1£ Qif&:&)&l_\?}g’o o 1193%?3% & asmall
et aholecile tCélRI Entmmm re&lemémcdhammﬂwdyramo ~36%3 of pr’émnaiyl Y,
a 1 §EER LA SRPEdmilaR S PRMA bR 1 MoPmbial S1d H. Wang, WO PCT
30 110376, 2004).
[0024] One study described the critical role of MCP-1 in ischemic
cardiomyopathy (N. G. Frangogiannis, et al., Circulation 2007, 115, 584). Another
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overexpressed in the brains and cerebrospinal fluid of
patients with H V-1-associated denentia (Al fredo

Gar zi no- Denp, WD 99/46991). [0026] In addition, CCR2
pol ynor phi sm has been shown to be associated with
sarcoidosis at |east in one subset of patients (P
Spagnol o, et al. AmJRespir Crit 20 Care Med. 2003,
168, 1162). [0027] It should also be noted that CCR-2
has been |an|cated as a co-receptor for some strains
of 15fugy dascribgd thegitemystion of expprimetabbpart 2idaeioll@sing ihibBipn of t

has MIso(sJH@yﬁshldiﬁi&mmd%%Qzaﬁ&%oé hegs gy of CCR-2 as an
H VvV ‘l?(]ggr ece&eor can be correlatéd W t h di sease

pr od¥%sk; oRthergiidies havesoyidse evidancethat MGP-1 Eyqyeredisessed in

199 Farick8 BiscabAsktes nbhingntidRedlabVdi kst & h
t_he ?ncen%ea nd?sr? thz;It tr?e presé%ncg&%q)%"?d‘e(:(:%tmlé{MVE

rut grgence C64 fma$°§"8£§<9gvlé Pe/eselpl terppeatigatferguhi dissases.

del mﬁeﬂeﬂﬁﬁ@hasﬁembﬂs\(atb@t% bﬁr&?ﬁé@sgb? 70@ Rl gy 'r&ﬂnt(c%%gaﬁael

W Sq‘ugﬁ%é ., Science 199 f)

S“?ﬁ?fnn@ééﬁle MG hindbe Raﬁloge’ﬁ‘é%%o preeesises, it
ey aheiokdkabsis\SRrE. eml&sag QRRISESC. NGt 48LScY UBA 1593081, Bke? ©
ab therapeutic effects in

dol 457 R e ip SEUCE" 5% hebeleC e irtasnigtisishenls o pacnts

16l Viithidighedt patdnerytibrosis @@ﬁ&f IN. |Aff1]1to$1ﬁ@éé| & ab Q’ﬁ&ot\’%@l Ach@lsci.
.ecept qr or the mn ~cnenbkl nes

vor 057 0B84 sH IR SRR, B cubates ettt s SrBerotd s

338 skid §6m patiedts Mﬁ))sorﬁmm@\e Dicl@iraf St/alG ONPOWALS Saf 19075 Lh R

( I ) @%hlngld eth I‘f Inve ?% algc(z)tn eﬁ?ﬁﬁp ’t lﬁz)3 go%@ﬁ%%%s %yf?

f or mﬂ@tm(x@)ce efr@RQal cskbs }naf/e‘ thUeMﬁemﬁeagD VieSérgaaad, etta!n Qcta
By RRRE gl A0 B s D). Fipell et 3 e b e S
t o oeexargesad mrthefraifs MI@eribrbspmtll fiuid ¢fpatiatsashHTR -dsh@fated
N Serhehi QU1 EDAnd Sem 2 Yicpelpnic of cheroki ne

stinmul ation rdi ngly, conpounds
t hal00Agdul Iataéd“e@e Wmlya@mhvmthys ouhdwn teeosstinad @it

W daréotfdgiS atQdasth bhd shbs%?’w@n fs ?ﬁ@p&glofon& alagng't espir Crit

al | ergi c, autoi mune tancer an
2 ar GrEP4EA0R 68 46Ases. Pat ent publ | cati on

W20021)21 51@@10111@ afdh bé AR @bﬁt Afls B&g ap! 1cg¥d Jseafcg rreecgpg;cgr

and_assi gned t resent appli cant
conPb Eﬁ’i‘t?s?“?‘ﬁ%?f dB1 aPerapetal., Cq@c;pm 85 NIDF) 3 It skl bR

aCt ﬂé(érfn}he&’ indt thiR8 of CAR® af &f l@f\)e&cx@ceﬁ oP&n %E (ﬁleﬁ%e%%ilth

vari_.ous processes to prepare t hese conpounds 1 nc ud |n

mul SF@HBORGHPMARES! Eormer. P fiéep. Med PALVBHERDI §his and
7S u bﬁﬂﬂr&.gaﬂ&onﬁlﬁeiﬁ\é@tkl tifrecePrRlBE tHaf‘tge %QH&%{ a é@R[ﬂglﬁQr)t I't
gﬁgé {;}ble to }‘lnd newco&p unds W th i
p hat e 8ol PRsifvely cpuslajed with defayedsonses PpEFet ﬂw humak nown
c hepoplatien (Vehdélal Bntith, &rQl, SLXARNDEs, 274 9495, Although MCP-1 has
not been implicated in these processes, it may be that MCP-1 antagonists that act via
binding to CCR-2 may have beneficial therapeutic effects in delaying the disease
30 progression to AIDS in HIV-infected patients.
[0028] It should be noted that CCR2 is also the receptor for the human
chemokines MCP-2, MCP-3, and MCP-4 (Luster, New Eng. J. Med. 1998, 338, 436-
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desirable to find new conmpounds with inproved CCR-2
inhibitory activity and selectivity for CCR- 2 versus
ot her G protein-coupled receptors (i.e. 5HI2A
receptor). It is also desirable to find conmpounds
wi t h advant ageous and i nproved characteristics 20 in
one or nore of the follow ng categories: (a)
pharmaceutical properties (i.e. solubility,
permeability, amenability to sustained rel ease
f or dP)ainonthy nev b)mmg@agéfomqw) deprziedshefein gptagonizadEP-1
dos g%ﬁxdﬁg?yt% C@ﬁq’ﬁeéé?lb} % 2%& I these é&ﬂ oﬁlﬁﬁtogfogﬁm\ﬂ@ Ifz!}e
ratio

decrease Bl ood concen
c haralse ekésciivg antagorists f thecdctiops aﬁM@PénMﬁBﬁ emll NiGR-4 difat are

di s tn{e'dﬂféﬁ b &bR 2( qgcc&@ﬁiﬁl? r\§hek F@éreﬂc@ %rn%ec’ﬂerélﬂ ﬁ) axztagomsm of

concentration of active ug at the recep
Br o™MCEY LB itpto heyassyragd fhgs ﬂ@erls eusrlentio t Ingngynisng @f)chﬁra@@@r S

t hatyd@ekpaseckhe [iability for clinical drug-drug
I nteractions cytochronme P450 enzyne inhibition or

i ndU@®2Pbn, Asordingly cooppupdsghdt miadwate Fhsmokigegetivigrrogdk
Dr e<iS@bnstrate vad@%ﬁ%@ @fuu@n@m Eﬁ@aklhgmﬂa&;lnm&y allﬁrglc autoimmune,

Phar macoki net 7, which TIs Q¥
i ncaeHEPl% %"é‘c%?n‘i@fcé‘idé’ﬁ@é‘)m dlSI@eS( fPptepipuplisation WRP005021500

e CraasRorhhBtePRr@R b Rlferdned axﬁdssegns@togédan gipliemt) Aist18sed -
phar macol ogi cal seIect|V|t(§)¥<?\>[/%p r ot ei n-coupl ed
a r

r ec SPPRAUads s modplpts M(Phb i 3 AR MG agtivity via CCR2.

r eaqthtre] Wféréhl.ce hlb(lmlidﬁﬂes%@ PRREEAR kD &epareaﬁeéfe l@dmpé)unds 1ncéu|d1ng
ion-c annel se ectiv cia esirabl e
to fPHECE ST By ‘%%e 5‘“8@&“?“5?83@ &"(SIH‘EW% VYR of

t he potating gromst | oned pharnacologlcal characteristics.
(.00 t |s also, de able in the an to provide new
Sl ol Bt BBy Eevdipil rideb BB O

Th es:ﬁarﬁn‘t@ﬂﬁs saﬁpaﬁawlbﬂmﬂmclﬁmblam medhlators. th eitample, it is

:Olr g] ditesq t 1ol 18 }]d ﬁnéiu S gm{)o%%%isl \}%the}{qlgl%vedg ér&?r% rl_]nSl blt ?tl;vhtgc a(l
scalselsgtivisy fop C@R@S\&rssi alxs Gamtélo{compmmeuep;mesl eeSEA reeptor).
i npr, i ng.chiral .
our II?X ?1%3&% %)he{}o ?L‘& g&rd)é \evil‘tg g@é‘g\%%egﬁs da[’ﬂ? hngJJ!g]Eeﬁ‘ characteristics
ﬂhtevwedravesﬁﬁndWEMMQ&Mhahweonpounds and/ or c) fewer
process g DMVRRY %@9'5 ]

pr esent |% 2??@% pr o 1§§gna no%@% ago%%s aﬁyﬁ&hwto
par tshyginetiBelepgoformulationdagoni st of MCP-1 recept or

?E:tSI) V|2t Y(b) N- (1()4&15{2 ruirBEaereld, 85ver Gbﬁtaé’és @ﬁﬁ/&%)lc@dally dosing);

- (6- (tr|@Puoﬁ%ﬁ%&ﬁ?ﬂ)ﬁﬁﬁﬁﬁ?bﬁﬂﬁmﬂmVPﬁﬁMﬁ@9®9KW§1|d|n-
35 - c}{irl&éfﬁh& R Yikar e 8 R0 YSumO b (ﬁsnﬁ’Jh%ﬁ}HCGUt ically
accept abl e salt, solvate or prodrug, thereof, having
an unexpdt edectsniptingraasnihosoneragtioalsf etiphdpesidis regrien)

char@g bRkdrslihdise, venss @iduivigod)or s of the present
invention_ are al so provided,

(e) factors that decrease the liability for clinical drug-drug interactions
(cytochrome P450 enzyme inhibition or induction, such as CYP 2D6 inhibition, see
30 G.K. Dresser, J.D. Spence, D.G. Bailey, Clin. Pharmacokinet. 2000, 38, 41-57, which

is hereby incorporated by reference);
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20 Pharmaceuti cal conpositions containing the sanme and
nmet hods of using the sane as agents for the treatnent
of inflamratory di seases, allergic, autoimmune,

nmet abolic, 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
compounds of Fornmula (1), including

N-((1R 25,5R)-5-(tert-butylam no)-2-((S)-2-o0x0-3-(6 25
(trif1 uofbmet#Rars Getideersast ihnporensinbint adodrmsidstetidétniele: yi ) ¢
ycl giaanadtol I RIS beydhd GNrdilia] g ) i |
5 % S e oS 0 g R rectpiorg g i
des ¥ MBBRPIEFETY. lewjief SOt dsnatrhtian, apdior iopsbanngl selectivity). It is

| nt exspeeidiladesifabRfto HECORpOERS BaviHe® dBdiaPle Qérf?&fﬁa%&ﬂofl}ﬁg ein.
[00331 The present disclosure also provides the use of

,q_ (( ﬂf{’%? p@_n(l:llcelog]_calﬁga(r??cteristics. |
| amIOm)} 2 (1Sisodeantedr hSarl ol Sk b0 BRY Bty B BRAE AL s
4-yl am no yrrollégrv Il - 5 yI)cXcIohexyI)aqetan]_eh
or XBHEFHAERIRIUES: 115 £10eTea Biaw Degpracterzsilvatheutdimitation,
pr ody apfacife@baptdtion REATHracld fr@ublionBsubR Ak FIBIPRIM of nufabiBring
treatn q% RL |qflam%anor . diseases, allergic,
aut STATUNE; CHEL 'SP R LRSS FroRHRE BIPrQvsipeRisoy 41s utitir
i sémsleding BRAIFrDESERIBh@ @k of Hmd DRAMNGS difted HARAL
Fi gyt %. Exgerhﬁgn} | and simul ated powder patterns
of Ki %l(c ROEBRY ﬁ-i?‘f’%rrpfo-cﬁsﬁts?ﬁ’sam no) - 2- ((S) - 2- oxo- 3
-(6-(trifluoronethyl)quinazolin-4-

| ami i di nglys i de,
hem - hyd at e, For UMK OF FREERAGTHE™,
Ex pd@032lent Bhe pagsent siventloa pedidpoavibee! apagdnist frpaibl
B PPt arMce:rorepay scgvigg & GRS TG BT
) qu (Y2 ek e-pr{&rifh®romethyl)quinazolin-4-ylamino)pyrrolidin-1-

| aKj hqida-dra tamde fre
D SRR DR 01 LRI LA e g
si mificEek 82 iaa spexpeptadepmbingion RE desitaRlepBaBRyological
5- (eridcreRsticy | @y tEe Brds(oPiie %fe%pfngén(igﬁ L kg [LrU\gEe%mEt hy

qui_pazol i n- 4-

| afPHB3SYHRACPaPSHioRs Sanfaining thres P daoashadnpiheing the Beme as

ol egentsiZ} thehtRbtfetlot TPammatotyU3dsks, Elilegt’»'i& Qutdimmu e, metabolic,

Experi nent al %nd sinmul at ed powder patterns o
N ( ﬁnﬁfrﬁ ’ %’ﬁjlr yyjascular diseases 1s also an objective of this invention. The

)5- l(J Fﬁﬁdht(—) <|bg¢td¢1hra Blsa\ebvides (a (pRicesd TR PRpAgBohbdubdd HREARBLRY |
) e I RE R MR 2SR (et ypdrerinshas (D Peice el de,

26ron Qi dtonauredity ) guihazalires-y @ md)phrrdlidin- 1-yl)cyclohexyl)acetamide:

Ry
()
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[0038] Figure 5. Experinental and sinulated powder
patterns of N-((IR 2S, 5R)-

5-(tent-butyl am no)-2-((S)-2-o0xo0-3-(6-(trifluoromethyl
) qui nazol i n- 4-

yl am no) pyrrolidin-|-yl)cycl ohexyl)acet am de,

nmono- acetic acid solvate, Form HAC- 25 1. [00391
Figure 6. Experinmental and sinmulated powder patterns
of N((1 R 2S,5R)- 5-(tert-butylam no)-2-((S)-2-o0x0-3

-(6- (trlfluoronethyl ' nazolln 4-
| 1
/| BV ks ke WO oRE N G Sy e

[ oomqfulﬁmgmeélatzs oﬂMr@fess are also provided herein.

N-(( S, 3 F Te4as . 25 K 57-

(tr |[§(ﬁugr oEirr'E% f“g‘ﬁ‘f"frﬁ’%‘%{”?‘lﬁ %‘gﬁgéhr%?“ﬁ%‘gﬁ/?(f%??gﬁ‘% Et%tll )
cyc Ib@h@ﬂw@ﬁd@)équé (64teiftiroromsthiyDarisazoleythylapigngpyarolidin-1-
[50 0 )%)icghg)éﬁ)gce%mlc? G a pharmaceutically acceptable salt, solvate or prodrel%,_

5R) (tert-butyl anino)-2-((S)-2-oxo-
for the manufacture of 2 medicament for the treatment of intlammatory diseases,

(t r Iaﬁllc,gferéamwe) ae&amz Qhdder 341de SRADALRME a@éahegl n 1-yl)
cycl ohéxyl)acet am de, hem - hydrate, Form HO.5

[ 00421 Figure 9. DSC

of N-((1 R. 25, SRpsfin paSCRIMIONORNE BRAWINGE: 0x0- 3- (6
(trifluoromethyl)quinazolin- | am no) pyrrolidin 3%1}%)_

B clBidky| fse&@tlar‘ﬁxa@memab@d 5 d pREAGPRjtems of @- {(b‘b

Fi 9W.@erdBlity1dkifo)-2- ((S) 2 oxo 3- (6 (tnﬂuoromethy])qmnazohn—4—
of N- (1R285R 5- 2- 0x0- 3- ( 6-

(tri %w)@fﬁﬂwl)y%m%bf@ﬂ)aﬁ%% a?ﬁndw)‘ﬁag?r B | -yl)
cycloisxy! Faurtamxp@imehtabad safsd po@idhpMtetns of 004 2S,5R)-
EII- ?l(JSE 1éltg¥6%gér2(§g)r£g)loo3n(6l (?nof}ulgr%methylgqulnazolm—4-
Fu:] leﬂzﬂ’hd’)p})rroﬂdlﬁ(lS)l)gyl;z’cl@ﬁéf)yl)'&lce(tﬁmﬂd, fried has FomyE 2y | ) qui nazo

| id =
yl) ﬁ%%%thk % B"rﬂ“beéta‘ Wé‘é"“%ageéié’f)wﬁ%ﬁ’?ﬁ‘eﬁ‘-sff A (U255R)-
[ OOAéBQeerlgylmmnd)Qz ((S)SCO)Q)B -(6-(trifluoromethyl)quinazolin-4-
N ((

S el AL RS,

cycloosaxyl F@&t%\rﬁxﬂmmeﬁtﬁ@d sinpilags! pelR @r pRermmoFN-T R, 53 5R)-

100 e Sieing 2 QFo R (ritemmeyhaugozeginge oo

20 ylamino)pyrrolidin-1 yl)cyclohexyl)acetamxde mono-ethanol solvate Form E-1.

Gyl DR DS, ML ARERL LR o AT DB D1t 25
[ OOMQZeerlgﬂaremq)ﬂ ((B)Soxef-3-(6- (trlﬂuoromethyl)qumazolm -4-
N- .

( .(;ﬁﬁ%oﬁgnetl 13 1R IR AL AP BO hiofo-b e ackt ﬁ%)gte%o(rrﬁ)ﬂpsc-

(tri )'qui nazol'1 n-4-yl'am no) pyrrol |
Eyclhexyl )acet am de, nono- acetic acid solvate, Form

HAC- [hﬂS g Ae% EFbQ'}Meﬁtaﬂ-aﬁxd mlf;ﬁfﬁté?ifpowder §attems of N- glR,2S,5R)—
N-((1R (tert-butyl am no) g 0X0- 3- (6-
5- (tert—butylamlno) 2 -((S)-2-0x0-3-(6- (trlﬂuoromethyl quinazolin-4-
ylamino)pyrrolidin-1-yhcyclohexyl)acetamide, mono-R-propylene glycol solvate,

Form RPG-3.
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(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-I-yl)
cycl ohexyl )acetam de, nono- acetic acid solvate, Form
HAC-1. [00491 Figure 16. DSC

of N ((1R, 2S, 5R) - 5- (test-butyl am no)-2-((S)-2-oxo- 3-(6-
(trifluoronethyl)quinazolin-4-ylam no)pyrrolidin-I-yl)
cycl ohexyl )acet am de, nono- 30 ethanol solvate, Form
E-1. -16 [0050] Figure 17. TGA

ofl\l— 1R 2S,5R)-5-(tert-butyl am no)-2-((S)-2-o0xo-3-(6-
(tril "l%r ORI HAZGIR 25 SR er-ves) amyina) 2H((3)i 20x0-3y1(6)

| . |
% c 5«131](1&2&?&1):@ &ffﬁmﬁﬁ 4- R0 PRt NAR ALy 1R QN RE Bac bR R Fomk:

of N-Pd ‘iaﬁl%sme >%- (ten-butyl ani no) - 2- ((S) - 2- oxo- 3- (6

S [0041)  Figure 8. TGA of N-((IR,2S,5R)-5-(zert-butyl 2
C{/I‘I fl uor onet hyl ) qui naz((gl in- 4) I(aer’ﬁ nuo ?Jnfll??)o ﬁ(%?l

c| G my Gt odte-4- astipRpymo qhmé;ml)eyréohgxyy)e@ramxde henn-
sol wati@te, Foex MOBRG 3. [0052] Figure 19. TGA

of N-( (I 5R)-5-(tert- (S)-2-oxo-3-(6-

(tri M“&Er E@t’ﬁzﬂ )Dég Oﬁa‘z(é‘i& 5$335t(¥fﬁ"rth‘§’}aﬁy¥°)r)@r([$ém013((6-

| )(eifiabromerk aelia A yiehin idi a | free

ol yator F ?%?%PG i RN BYORINEN Do AR e
el

chal engém i n cynonol gus nonkey: Exanple 1
imnhifpi4sed FpaenocteansNetiR, zsgawl@%lil{ylahﬁho‘}b1((3)-2[0995‘%&

T A RN 2o M

i nf ibegey Brm®2.i nt 0 peritoneal cavity. [0055] Figure 22.

h expe ol mune

enczpﬁa orr;yP rce)s‘}'l:-?ga rg‘%’(t Oﬁ‘geg‘eﬁn ?ﬁ\ggﬂ%ﬁ’t‘;m%ﬂ%ed

C| i hykhimE31(@©)- 2{0@@5—@}—(tﬁﬂlg)um&:ﬂﬁlﬁqu1ﬁfzﬂhﬂﬂyINMRo§)p§&fdhﬁl—

er nat ation, Step 3-

n‘ﬁ?%lh%(y% CS%&"PN %e bﬁsre’e# N % 2? NVR spect Pa of

Exari?ﬂ“él 1, Figurg 17| PS¢ nfaﬁ{(\m 28 E’R)aﬁ}(iér&butﬁlamm& BASH2-0x0-3- (6-
nmﬁﬂgorgeﬂ?g%uk%gﬁx&l Eﬁn%% p?/ glsdm ? cygfr’%])h xgﬁ zéc% a%x?dter

terndtive > Brepar 3
Corrﬂtﬁ’iﬂﬁéh@aFO[f@ﬁEQ]s 5Figure 26. Pr oton NMR spectra of

Exangg) 1§ur€’ 1A £ &K Bk ﬁg; %’fzgﬁ’ ngﬁ%htﬁﬁﬂm%E g(tsfz Zox0-3-(6-

Cbnpound 10 H 060] Figure

28 affpftecrpmethy )&UIA?ZP@rﬁatamV@)py%hdnr tpbevalohan)acSemjie 575
Corrmw@@lbd]pmpg]'% LED DESCRI PTI ON [0061] The present
i nventi onn‘%gr ovi des a novel antagoni st or parti al

agom1 8t} anfigge it S2Soof NASHR 25, RcefieroPutdemingl 2-4(S)-NoXof 3H(6-
R, 2 &rifirorhetiyl)@hihaokt-¥ Yy RAT I rrélidin- 1-yDcyclohexyl)acetamide, mono-
acetic acid solvate, Form HAC-1.

25  [0048) Figure 15. TGA of N-((IR,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-((IR,28,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-
(triﬂuoromethyl)quinazolin—4-ylamino)pyrrolidin-l—yI)cyclohexyl)acetamide, mono-

30  ethanol solvate, Form E-1.

-16-



((S)-2-0x0-3-(6-(trifluoronmethyl)quinazolin-4-ylanm no)
pyrrolidin- | 30 yl)cycl ohexyl)acetam de, or a
pharmaceutically acceptable salt, solvate or prodrug,

t hereof , having an unexpected conbi nati on of desirable
phar macol ogi cal characteristics. Crystalline forns of
the present invention are al so provided. -17

Phar maceuti cal conpositions containing the same and
nmet hods of u5|n% the sane as agents for the treatnent

of iIA¥S0hmEiesrel’ AP i €1 R AR ALY e b @ P 2 ox0-3-(6-

can C(ﬁ‘fﬂuoﬁﬁ‘lgt/hﬂ?%Qﬁfcgﬁxglvﬁéﬁ%)ﬁfrrﬁihﬁelaﬁﬁclb&xﬁﬁa@&aﬁHe mono-
obj ective of this invention. The present invention

al sctprdveimes FampEdcess for preparing conpounds of

For fl‘dés%( | Fi ferl@ BWRCRENI(IR,2S,5R)-5- (tert-butylammo) 2- ((S)—Z 0X0-3- (6—
N((IR ﬁr- -(tert-butylam no)-2-((S)-2-0x0-3-(6-(t
rJf |(H'g],u@ﬁ@ﬁﬁylpc)qu{lgildﬂqunq)pyrmhd1n l-yl)cyclohexyl)acetamlde mono-

yl amg- Mief, MQUngf%hﬁgygbohexyl)acetanlde Rl N
HET %le)? ) g@'c

A o NG I R AL\ A TN

ﬁsef(ﬂiﬂubﬁh%ﬂmﬁrﬂi&iﬁ 40f1arﬁ1B©pﬁfdlﬁ@ﬁslsylﬁ:§ﬁolﬁkﬁﬁc@'&ﬁmé dRdo-
erein

[N(P(PTRP&‘%% °‘§°‘(?‘&ﬁ°ﬁﬁf*§@£m no) - 2- ((S) - 2- oxo- 3- ( 6-
(¢ rifbésapr omﬁlfwo) Mammlchﬂ}eﬂgeyh@m i OYridYbIgad MéHkBy: Bxample
-yl)cyc ctedly denonstrates a

Xyl e
AR et W (T s S
charjegsder i Figur1i n@hmﬁrrmg)eatomug plmcsjmgdlynomegbxaﬁwnee

ot uRhiis S e Wt pbege GG e Br bk has
exce[bdlé'xspt Fafuet2p. hCBRZKI meiisk aAEx%&&iienMGmmnmdul ators
rLece such as. thos C ed in patent
pubﬁ“‘é’3 PG D £ PR 9‘?&“"8‘5 ?\/E“"aﬁ 46, 2005 (US
Pat e[ﬂQS6No Figuie®3, 9®7gn NMRspw‘da KBxa@ply 1,18° ARDQAye
asshggggn&lS@ﬁgs%n%pﬁﬂgylcant) that denonstrate an

ade nbr ane perneablllty (acritica
fact[@057bf @rwte 2i Bevicai N B ispectra/9f, Example hoX Al@ernative

éé;%‘%hﬁg&lgwgﬁfk%@§5§“% as neasured by their

a neasure of efflcacy) and/ or
2heyi008Lk &predddr Protan NYIR spaciraofffixpmplaf &X' yAlmnaltlmjl cat ed

by qq&m&g @§h4 %%ﬁ%%&h@'ty as nmeasured by hERG and

Na+ 1 on c annel Ies. 100641 In contrast as
i || U800kt edigyse 26h BrogaatNMB seesenefdiample i 2y’ Alfernatize

S eCtPrQﬁraﬁbrt, IS%H 4 — Compound 10
[0060] Figure 27. Proton NMR spectra of Example 1, 2™ Alternative

25  Preparation, Step 5S— 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  yDheyclohexyl)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.
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"Conpar ati ve Pharmacol ogi cal Characteristics”, infra,
the relatively polar nolecule, !5

N ( (1R, 2S,5R)-5-(tert-butylam no)-2-((S)-2-ox0-3-(6-(t
ri fluoromethyl)quinazolin-4- -18 _

yl am no) pyrrolidin-1-yl)cycl ohexyl )acet am de
demonstrates a surprisingly high degree of nmenbrane
perneability, and yet maintains potent CCR2 binding
ability along with excellent ion channel selectivity.
100 653 MAcSuHG Fomposjtions gentaining i sanjerppdmetherds opwsing thkesma as

New agdh@y folkhd eG4 Rnmafory) 8drfld abiSREAME netabolic cgnger,

phar macol ogi cal characteristics that 1s expected

us e PO O AU psgalen digeseiie Platirerbisetve offhisdpypntion. The present

U sonmae e R s 1B A S RS g
G S RB P St Bevaude FILPR, 26 (R0 b 4
but ylaaifiofg)roRdif-{-$)cytiobx@hdcelafidet ri f | uor omet hyl ) qui nazo
l'in-4-ylam no)pyrrolidin-1 Xl I)C%d ohexyl ) acet am de,

and pharmaceutically acceptal I'ts, thereof.

100671 Anot her enbodinent |i§ a stalline form of

N-( (1R 2S,5R)-5-(tert- [;}? | |
but yl ani no) - 2- ((S) - 2- oxo- AN 62(trifl uoronet hyl)qui nazo

[in-4-ylam no) pyrrolidin- \-\\Hry}ls)zg.ycl ohexyl ) acet am de,
free base. 15 [0068] Anot enpodi ment is a
crystalline formof N ((IRZS, 5R)-5-(tert- _
butyl am no) - 2- ((S) - 2- oxo- 3x(6-(trifluoromethyl)quinazo
| i n-4-yl am no) pyrrolidi i Reyl)cycl ohexyl ) acet ami de,
free base, wherein the crystalline form conprising the
N-2 Form [0069] Angther enbodinent is the NN2 Form
characterized by (or i ng) unit 20 cell paraneters
sub&beriiRalR R eéuaﬁlnd t 0t lee 3 déskudwid herein CEbthpaindsaig kNS |

a =usk e diakes oPhe Ero@é’sz%gl)so_ pxgvig%dji%re 568( 5) 25a-=
90 = 114.935(2 =90 V(A = 2675./( Space group
1P21 90921 30Nl &ﬁ%éfﬁéﬁ’ﬁ-‘ruf}dmin@?—m&@dw-(éai d crystal
IS @ﬁﬂ@r&n@dﬂ@@ﬁtﬁﬁé&ﬁlﬁl-ﬂ%aﬁhx@}ﬂ)&rré'l%%xcl-glllggllohexyl)acetamide,
unexpectedly demonstrates a desirable combination of pharmacological
characteristics including a surprisingly high degree of oral bioavailability in
combination with indications that it is highly efficacious and has excellent safety
15 criteria.
10063] Known modulators of CCR2 receptors, such as those disclosed in patent
publication W02005021500 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
0 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”, infi-a, the relatively polar molecule,

'S N-((IR,2S,5R)—5-(tert-butylamino)—2-((S)-2—ox0-3-(_6—(tn'ﬂu0romethyl)quinazolin-4-
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-19 [00701 Anot her enbodinent in the N-2 Form
characterized by (or having) a powder Xx-ray
diffraction pattern conprising three or nore of 20

val ues (CuKa X=1.5418 A) selected fromb5.5, 9.1,

12.1, 14.0 and 19.2, at a tenperature of about 22C 5
[00711 Anot her enbodinment is the N2 Form

characteri zed by (or havi ng) a powder X-ray

dlffract tern r conprising four or re of

20 Vil yj>°¥c swi%czsjan’édadélewagtﬁsraoﬁws’eggg z?,

12 ]iegrée%f@aeﬂmﬁn&&rﬁea‘btht)a ailByEpRhiataing poterft CARO Binding 38ility
Anothe enbaodi i.s the N2 Form

OO7§12 [ m;nﬁ
chaPi98g ¥ith ?@81 Biop A SAISSHYY- 10 fracti onal atonic
cooreliesRat eaccntidly el padsém masmbn pilo@ides anewahirfokine [naiador

her errbo char acter
Bor MRyg FESOvE PEBNEPIoRSH By e R B AR PR el
s ubsieaing iilamya@el oltetlgic) gutbimniting Whieeabdlic, f4h0et4idd/drvatdietiscular
enbadi nent is a crystalline form of
N (((PR%Ps, 5R) - 5- (tert -
but yl am no)-2-((S) - 2- oxcE{vm(()BH\([ENTSI uor onet hyl ) qui nazo

y1 ) AEFonek s BB o dpiodoe s i gn AR R

1a1. T)ﬁtylimérﬁ)) -78(Shrdtoze-36- (tmﬂil(E@rjnqthyd)hﬁh&ﬂ)hl&#ﬂ]@&ﬂhob}%mbhkﬁn—1-

30 VuFGube DRI L oL Bal ORGPty o™ °

fr adﬂ%@h al Aattheriembotioerd isnanstalnd trant Ng(1Ry2S, RS- sr(restt ed

0 BB 2800 R S S0 B .
Anotyheycloberybelictmande, free taseer yst al | i ne form
lgf N'[f(khﬁ 2§né@r eébé&uﬁérh isa cry(stalh(ne for?lof N—(glR A Slﬁ) -S5-(tert-

utylam no) - 2- - 2- 0X0- 3 uoronet hyl' ) qui nazo
| i nbaty ﬁd@?m@ﬁr(6h(tﬁﬂuqromeﬂ}bll)}l@ly@lowéwgﬁm)mnahdlmé
fr ), p}%ﬁﬁexy@)%E{%Hl&' R& gy %é’@n ﬁle%rﬁtlaﬁﬁﬁé fol 1 g&fiﬁr@ng the N-2
characterl zed by the uni t cell parameters found In
Tabf&™: 3 or 4 or nore 20 values (CuKa X=1.5418A)
sel gggeof f navhckaRbsdiBent fsROL IR cidfLflifed &9 Ar dhvidd) Gnit
substantially |5 as listed in Table 2 and/or a powder
20_ 1 &1l W?‘W%%%“Pﬁ?‘fmﬁ]@t tauplio G fdlewingi al Iy according to
Fi gure 1cell iRéRlondnot her enbodi nent is a crystalline
formof N((IR 2S ?R)‘-S-(tert-
but yl am no) - 2-‘(‘€9§?-0§-)oxo- 3-(6-(trifluoronethyl)quinazo
|'in-4-yl am neypynved) din- | - yl)cyclohexyl)acetam de,
free base, corlprlég ?)nForm E-1 (nono-et hanol sol vate)
; 0 char act er i°zed 9‘42 e unit cell paraneters found in
Jeabl e 1; 3 or=400r nore 20 values (CuKa 2=1.5418A)
selected fro =Tﬂ§' 8 2 fractional atom c coordinate
substanti al | 8a()’)listed in Table 5 and/or a
powder x-rayyaHd0f raction pattern substantially

according a3 - 675.7(1)
Space group P2;2,2,
30 Molecules/unit cell 2

wherein said crystal is at a temperature of about +22°C (RT).

-19 -



to Figure 4. [00771 Anot her enbodinent is a
crystalline formof N ((1R 2S,5R)-5-(tert-

but yl am no) - 2- ((S) - 2-ox0-3-(6-(trifluoronethyl)quinazo
lin-4-yl am no)pyrrolidin-1- 5

yl)cycl ohexyl ) acet am de, free base, conprising Form
HAC- | (nono-acetic acid solvate) characterized by the
unit cell paraneters found in Table 1; 3 or 4 or nore
20 values (CuKct 2,=1.5418A) selected from Table 9;

f r ad9978hal Asetbariembediromdinrict -2 Fombeimnteiiah by (@savings b ed

in diffr ac
subLPaat x pflon P KSriind e Siontet BB HaRhkS: her
enbadi-fERA) |S<§ecmdd"r03m‘t 531I911L Ioel, f1410 ARdOEDL Y ﬁitl‘aﬂﬁmpbf'ature of about

N-(@ 2S,5R)-5- (tert-butylam no)-2-((S)-2-o0x0-3
-(6-(trifluoronethyl)quinazolin-4-

vl affortl) pyAncnlhdr elmbbdlimqnt B aeN-D RensydhpraaeiadmbH@r hdvingPa

base Form m)no i sopr opanal

sol th’%vtv(gef * adsflgé‘g‘é)f‘ PYEE %@‘ef FRERpRE fQupen mase iz fyplupsd Cuko

f oundl.5q 8Kﬁi&le€ted from 3.509.1,4201 147004n@ 120 atvaathﬂﬁéar&r@di‘a%om
418A) sel ected from Tabl e 9; and/or

fraé%l onal atom c coordi nates substanti al | y as listed
in mm]e 7Anc[t1Q9319130dﬁﬁBﬁf Bede Nemba dWRRierl8d By ©F k@) | | ne

1&ut ?Fcé %8%“? o )“atﬁs %%a“%altyﬁ‘s disted Table dnet hyl ) qui nazo
| | n {mmql aMIitﬂl)eBMﬁlﬁdﬂinhdﬂt 18 tHe N-2 lvdr}nt‘c}i@rh&é}%dftky) (@P@Jvﬁsgj fe,

m RPG 3 R-
o y BT S PR ES o AP E Ol S RGO BRRE ol |

par ioedler SArfcﬂid:ﬂéinbddm%ahls & crdstalBncOfornftofaN-((2R0, 2ST@1Q)95 &5+

val el ected from Tabl e 9;
fr atél‘% %‘%‘SJ)K? @n} e % gﬁﬁ}‘b‘f 5’%& aaﬂinl“alr'?fvn%;)gyrrqhétneld
16n YiadyblehBylacdAmide,drep bavel@pmprisimgyFoeth £l 78611 mpad drevatir),

b to Fi 0801 Anot h
SubShAgkl iy RSELH B0 BT L e [ 900 ROl
a &u&m?ﬁdém&&) aélécgedatmnehbabt Bactiaual at&ﬁlc@&ﬁdlﬁatéﬁim&uﬁmy

RN O e

rec@pﬂigwe%ct i vi ty conprising administering to a

t : t t t
D LTS o PR erhaS RS R IR b S e
e by l#raing)-3-€S)a2- m&th@dnﬁbpron@mulbcmmammwfylz(aﬁﬁb)aynohdm-1-
re Cﬁ%@f)hexﬁ%%étyrhxhy fI%Q IC§lJn g g M1 & glr(f)e%g élésgrat%)

patient in heed ere | cal (Y
ef f@é’tdF‘GfézeéhbﬂilﬁPnlb‘feH@ar@mﬁfp@ Md meabhé Emmme 20[\ARESR]

An 0@@& X&W@@A%teh ?rof?ldﬂ@%%oﬁjacfl%’al %lc:%oréh te sui)%tantlally

’i hats “@fgd wéfabla@@ad/w rokéer @ERRdiffecéqtrattem mmamxanpmcmm g
adnj,igatar i Ng to a patient in need thereof a

therapeutically effective anount of a conpound of the
Exall% 045 . Another embodiment is a crystalline form of N-((1R,2S ,9R)-5-(tert-

butylamino)-2-((S)-2-0x0-3-(6- ~(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-
ylcyclohexylacetamide, free base, comprising Form E-1 (mono-ethanol solvate)
‘0 characterized by the unit cell parameters found in Table 1; 3 or 4 or more 20 values

(CuKa A=1.5418A) selected from Table 9; fractional atomic coordinate substantially
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[ 0084] Anot her enbodi nent is a nethod for nodul ation
of MCP-1 activity conprising admnistering to a
patient in need thereof a therapeutically effective 5
anmount of a conpound of the Exanples. [00851 Anot her
enbodi nent is a nethod for inhibiting CCR2 and CCR5
activity conprising admnistering to a patient in
need thereof a therapeutically effective anmount of a
conmpound of the Exanples. [0086] Another enbodinent is
a nmes hiodl if Dabld¢ § eslldr agowdes eirgatifiactva Pppttcnsiubgantidlly according
admtgi:fsteai ng to a patient in need thereof a
therapg‘fffl'cally ef fective amount of a conpound of the
Exar@li7és sandhaiembodimes ishairysgllne fentoéN-(f IRWAS, ) Shetres,

0D i B 9L S e PTYLRRS i 1

By pebteivhexyacesotider Hebdrasmpconysisieg Borto HAC-1 Spomrmetid i

fev %BIVatg)%Bﬂthéﬁ%?&w tﬁ{ unql'tI ceff gg'r?meterg”o%%]ia.sfagle ‘?,efg'r%’ or more 20

congesti’'ve hear alT ure, aut ol mrune di seases,

H VvainésgCtKo 1. H19A1 Eleawd from Abile 9 dewtork] agmipsandiasé s,

i di hi. .Jonary fibrosis ranspl.ant.

art g?bgggtéal% rg%iéslq% = g%ti}eséli [ g Povgger & %’Pn’ CAT%Y PitkHlced

br aisnbstan@aliragcordifd tafigatedr y bowel di sease, al veolitis,
Ol icpd S ' . er e '

B, (0078 SRR ol R SRR fEner DR N R B0t o

scl dregdugylamnher((3etapddbtriflvasoethylignimazolimtner abl e

pl a \t Q) Ltk Sy £8R0S1 Sy )
Peor Tl PR e b i hice, RS ARE bny K BOETEA
hy pémprosisepaopar s@y4te) chassrisnigeddty b unitigel] prsdmeitgyplorpd ia Jelde
or gan ' LOR) r ( hy,
and o RGO P AT e o RS AT

t5r edtartngaldionne ehordinates sybpiantisilnes listedid Fabt®ring to a

pat i in -eof. . IBRl Gt VE
oLy " AGES ShBRRARS % AR RS Rk L

di s drmnoyPé(S3dtaze Bt (tfifleprometaistiaazolipd-yismanpyyrolidin-1-
Cr oORfcRILS AR Bimi RS B RS c%mpﬁgll.%qn% IRipEs- PAHAD R dhylene

fibrosis, transplant arteriosclerosis, physically- or
cheealisPlyatE)rherederizes by the pitasHparamsiers todraple dpdven 4 or

H SeR3£20 ANE@ukhing 1 58 RA) bd1& ted TR BB O; fraHAMSAI atomic
eryt hemat osus, nephrotoxic serum nephritis,

gl orfeerdingp beRtialhy as listed finkablerh and/opa Roveler %efay diffaction pattem

at henpaahal asdofiingabdighReumat oid arthritis,
restenosi s, organ_transplantation, and cancer. 30

[ 008430Ian o ARRIPCT SFBRHMPRS 2 Rharmgcsyieah eRVIOHHOR, FUBRIISHE 2

di SQhaeheuti@OPRIckRatMcarRe M ShBsind of hOERAnpRL] ent in
need thereof a therapeutically effective anpunt of a
Conp¥Bhl of*nethd epRefipem & 2 mthaddormadyletionpf shampking o e
sel eadr@skidk F@Bp16d R3BPEERSmprisind2dABRSIHhY to <Fa0EH inShetl HEISR.
system c | éll&u% ervxét hemat&?us, gl onerul onephritis,

mul tHpIPERICAIR) e amowy Rld WERPEKSE hs Exteiltsenosi s, and

or ggeosky anapbthdtembbdiment SAARIHodARGHd¥RL1 TETQHRIEREeptc? A
met hod.for treating. disorders, compr | Si ng )
activity comprising administering to a patient in need thereot 2 therapeutically

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 1s mediated by the CCR2 receptor
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adm nistering to a patient in need thereof a
therapeutically effective anount of a 5 conpound of

t he Exanpl es, wherein said disorders are selected from
multiple sclerosis, atherosclerosis, Crohn's disease,
and di abetes. 100901 Anot her enbodi ment is a net hod
for treating disorders, conprising admnistering to a
patient in need thereof a therapeutically effective
amount of a conpound of the Exanples, wherein said

di scpEpisiizadpinisteriag toadatignbimnewighacnds ﬂsrapeulleallyreg"aamve

traq%bﬁgpggdnggundq,@gmg L. 10091] Anot her enbodi nent
is a nethod for treating diabetes, conprising

adnil¥fi8dl er Angjher gmbodiment samethed feewdulbn@6MCR-1 activity

t her, t o Gtk f the
eSanaulis bt ] 58, AN BNl

r eé{nP‘i‘Péjo@r‘E?H’thw’é ofithg Exaseples15 conpri si ng adnmi ni st er i ng
to 30088f i €Rhothd? eRE&EInDR: %‘ho@f&r ﬂ?xfbﬁﬁx%%l@%h{l ¥CRS activity

effective anpunt of a conpound
[ 00§ FIWPTEHG AHBRISERBG Q2 Pt in Gead thasgdf eélelramutlcalla affmtnge

MUl P oSdofpOEI D1 the EQHRMsS| N admi ni stering to a
pat i ent in need thereof a therapeutically effective

amotP%lof AN RISt is ¢ msthest frppatiag divgdar oemising

1BNO aliBihisRAKOE la FRHNt th Hecd tE‘E?JthﬁteJaﬁJuﬁ&aﬁl? @ffécﬂge amount of a

at her oscl er OSL}%’ ongr i Si ndg adm ni stering t

pat FEMOUPRC applgt wirdisgrder dpiapesigcred éfpwwéweelteﬁ%

anoutetabelic sﬁldr@mﬁﬂ)ﬂiﬂﬁimﬁﬁpaﬂﬁt@aﬁx AR SoarddA 3pathyPREG!
t hod f treating restenosis,

corrp?“?ege rﬁlﬁn S IEFﬁcf RIR N “EIEJ aBCUHSIR, TRYSE Cioaselerdiserse of
a t @eshapeistdse abilgystot haatfiine, mmﬁlhn@(gse@ses , 20V GRBIHRH r}ﬁVd

f Q iment is a netho
l? or td{ggcela?dame&ag%sm?s}rsaé?% ‘ﬁ?’f’ fob”ésbsrrﬂ?’ﬁs%l? g

ad nhmrgsoéqrmsrsgp}bfgczﬂlyp@‘tch@mtalllynndileﬁ&rdirhﬁdfuﬁﬁf mﬂammatory bowel

t heﬁ@ éé'ta]'vfoglbg% it '&hsggt%mlc ?ué) ng}lat(%osuﬁ » §ephiro E%tcﬁslamfn&)hrms
t r ea maglopenho by, asﬂunmpm]tls]emgefaﬁs atherlomascrservas@hns;vﬂnerable

pat bﬁ&ti\feo rﬁbuﬁ‘l@t%fél aﬁ-tﬂ:%fselggt?rﬁf'% Q@@P ge% nltl%gi hyég-pelf%zb &?iysm graft

anoun compound 0
28n oPW@F’n@HUQQ‘Ph@ﬁ@W@ \@nmtsllwdmﬁml lweemsm ggzancer ,

whekgisPatthtRn CARRRTalbSat ﬁaﬁiu%&{t}gﬂa él cglmelb reast cancer,

l'i ver cancer, prostate cancer "and nel anoma. [0099]
Anofti87 e mirsdichemiodimentis prmethertifof teating Gprdorgcomprising

i nf h(ﬁiﬂﬂi@t@l‘ﬂ%}{o a Bitie@trng h&:d thefYE @th%éﬁ@call% |l hBuniGRNCer

and/ or cardiovascul ar di seases conpri si

adnfHRPOrkat iy Bremplespahqreimpaid ¢isondeaschre seleplobfron diabeies,
25 hesRmeUCHobRk bieadd, baribdiy/ Rl PhInRbard 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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conmpound of the Exanples. 1001001 Anot her enbodi nment
is a nmethod for treating inflanmatory, allergic,
aut oi mune, metabolic, cancer and/or cardi ovascul ar
di seases which are at least partially nediated by
CCR-2, conprising admnistering to a patient in need
thereof a 10 therapeutically effective anount of a
compound of the Exanples. [001011 Another embodi nment
is a method for nodul ation of CCR2 activity

c onyRsEY rgoladindissrsst wptemig lupys ervibermndtesus, elomendmdplritie metdtiple

a t hekRRE lﬂh‘e&"s"élérb’smefegt@lgsfsvaﬁd o@ﬁ@fﬂ:ﬂfs 19fatin cOMPOUNd of
t he Exarrpl es. [00102] Anot her dll)rrent is a nethod

for [AYSALI aﬁmether&mbmlmmﬁ aaﬁ@h@ﬁm@glngmowem apmpyisipgh at
I's nReinkkeds RYa faidit (R hEESR R pERIRIY e?fe&g'e amount ofa

admnistering to a patient in néed thereof
thercapeinf e&pe Hxagplescherein S&M&Fﬁ{de@ﬁreéele@?ﬁfmm@ubplet he

Exarﬁﬂllm%ﬁs athExQQ:l&@s]s énahbakesiTheaiiieat is a conpound of
Q[‘FI es in the (ggratlon of a nedicanment for the
tre

18ht 6#018?%1@? ent figeragthog forrfisetigsisorlemompoies

str calaﬁmlstdﬁﬁglfocaﬁﬁﬁm fh R& Heredfs @fté%hﬁlc{ﬂ@r e@*ﬂeam! RSnbY5a
ertensi on, scher oder m,

psori asi s,

ost &83PYUAf P?%&“ﬁ‘r‘?@&r"f}@?ﬂn spidylisprders &Wd?lé‘ii%’sf&ﬂ Egptenosis,

()] SQ)a@Qtralﬁb]@ﬁlﬁhcﬁa fidsarse, congestive heart failure,

au;gm;qﬁne Eeas s,, H\-infection, H V-associated
peiment giagpsdiofifer tsaimeieRriGs. FarisRe s,

tr amﬁmin&f&‘m@fotathm il neédxhdréof a Ryapbdihlly)effe@fve amount of a

chem cal | ced brain trauma, inflammtory bowel

di secg’g%?unif){/tg%# PP colitis, systemc |upus

er yt[om9ahat o AustherRmpbriném i@iaGneSlﬁ)ﬂ lﬁmtlféﬁﬂhrdr(EHnS’s disease,

| o Ione hri e scl erosi s,
T A P b B e
r heumaumioﬂacompbmdldfﬂs,ExarmNsenow S, venous neoi nti nal
hyp Si raf feql |nt | 8 IaS|a
7P A3 Aol K end s e O e e R
t r avepbrasmgatinmisterighogypiatent mlxﬂeaighaéctfammpmpdtyreyfpcmd

Can%ﬁl'bum[)f) %Lurﬁ%ﬂh'@%&m%ﬂgom ment is a conpound of

or use in erapy. 10 100105] The
30nv é9ﬂ9f1b n {ragthdsembediroeiit 8d niethod fiTencatiig @ thirobaderdsis; exgnprising

Wi t Q@Hﬁlsgﬁﬁa{ota' Pt ﬁrngm tflé?ceof 3 H‘!J géutlg{llg%ﬁgc? Qé 5r§$unt ofa

attributes thereof. This inventl 0 enconpasses
al | compsind pfdbd Byamplss. al t ernative aspects and

enb C?Gh9§ie nt ﬁn&ﬁer%ﬁl@odlrﬂéﬁ@ Bta'n%ﬂloﬁ ?Jr?é e%{egosm %o%ﬁmg &%

under stood that any
i n CORNisicERS O} P@\ﬁlqﬂhma‘iﬂ‘sﬂ thfmoﬁ @ Fhe@n%mlh@ffﬁctweard@@wf abe

Bddicthpnal oardodhprat s of the present invention.
Furt hernore, any elenments of an enbodi nent (i ncluding

pr efl@9fleq Angslseewbodipent irgaethod fos tiswing oresh Wensploitationany
and cahprisii REhinRleAARRtL SatfidnCMnBdMh Lot h hﬁra@&%%ﬁiy%l%e to

5 descri be additional enbodi nents.
ENVBEBPWIERfEsompound of the Examples,

[0097] Another embodiment is a method for treating cancer, comprising
30  administering to a patient in need thereof a therapeutically effective amount of a

compound of the Examples.
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[00106] The present disclosure also provides a novel
process for making conpounds of formula I: R (/~~S.
HET "3N Il Ro O - N. 10 R3 Rg including

N-((1R 2S,5R)-5-(tert-butylan no)-2-((S)-2-oxo-3-(6-
(trifluoronethyl)quinazolin-4-ylanno)pyrrolidin-1-yl)
cycl ohexyl )acetani de, or a pharmaceutically
acceptable salt thereof [00107] In a |I't enbodi nent,

the present disclosure provides a novel 15 process

for [B‘P %8bar Anether cabpdivent ¢ aghetlicdrfofeating \éancbh e'hrein @RS sncer is

CONREIk&éd ¥ebm Gr@éépéah&g li@F} AN ?ro@t?tle gang?rraln %tellar\llo?naOf
structure |11, hé

cycl®f8kan M@h@ femb@(hmnt &l nllethosj forareatilgtinftahveraeoy, allsge
Pr e RabAMMmAR, rhélabBB2 Q&%%%&éﬁr(pardlo% culfd S @ncompound of

structure IV, or a4 sa eof having a Su S8 ut ed
am aémglrsaéng @ Datigaf i ngedghegpqa ﬂNRBeutl\"/alb'reRféequRymNR;fR -

, COZ dhdé{f\thg,@gﬂ%v NRIR3 -25 |1 |1l IV wherein:
Bqu are independently Cl_6al koxy; or Ra and Rb

R
t ogé?‘Hg‘H wiRpther gmbediment s atmesthed f@fﬁreaﬁmeynfhmmabm Allergic,

at t aglhRdne, rﬁ&d‘l’o@hc 5an¥:é? aﬁ@&r@aﬁm@?s[:\h sease hich are %t ?ast
t hi ocar clic acetal or Cy I C thi oace

\/\he#’%f"ﬂ%ﬂ%hatWél (&% cupRgising pdmipisietieg tohipeizeotin abedithereof 2
1$)el @tapehtibABffeddvd akdunffid compdnPos tthEi gle_?_( CTI12) 2,

or. / \ (T3)o-0 and T 3 at each

oc gﬁﬂ}@ c eAp(§her embodimént is a method for modulatlon of CCR2 activity
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 B and RANTES

15 activity that is mediated by the CCRS 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 fibross, transplant arteriosclerosis, physically- or
chemically-induced brain trauma, inflammatory bowel disease, alveolitis, colitis,
systemic lupus erythematosus, nephrotoxic serum nephritis, glomerulonephritis,

5 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.

0 [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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i ndependently sel ected from hydrogen, Cl4al kyl,

C2Aal kenyl , hal ogen, hydroxy, cyano, nitro, CF3,
OCl4al kyl , OCF3, and C(=0) Cl4al kyl (preferably T 1, T2
and T3 are 10 each hydrogen); Rl, R2 and R3 are

i ndependent |y hydrogen or an am ne-protecting group;
R4 is |ower Cl_6al kyl or optionally substituted
benzyl; Y is hal ogen, SMe, S(Me)+Rl12, or OSORR13; V
is OH hal ogen or OSO2R13; 15 R12 is hydrogen,

Cl. Baistyderstood didping(a@) @l @iboGimkiy inay be takenGHIIOH )o@ v@th any
Gal k&fﬂe*r ergﬂgl r&?togltescﬁgé:ﬁdf? it E&?&ﬁﬁen sDf 8% g@énkl\ﬁl/entlon
1001081 erre am ne-protectin roup B53re gr oups

t hatFuethermioes, anegisinents b@/an eh}?@lﬂhmw Si'n@utblrg m«;fdrftdglmfb)ﬁm wmeant
UNd&H bSLAMARE itk APck s Bher ﬁggents %Lﬁyyc‘oftﬁ‘ecén%(aﬁm%tg pout

l[Tmtation, a carb enzy grou
tfer tdewbywwed remb@fymel(tssoc) a
fl uor enyl net hyl oxycar bonyl (FMOXC) group, a benzyl (Bn)
group or _a p- nethoxybenzyl (PMB) group. Mire
pr ef BRQECESHEMBGIA] > or Bn groups (especially Chz
and [Ggoe] 1%@91%31:& discbsdre gls@ﬁ@@@’és%mel fob&s RF ﬁl%l@ﬁ‘é
dlsclosure provi des a novel process E m%ereln
and REPPBdeeHeult h t he carbon atoms to which they
are both attached conbine kp fgo a carbonyl or a 1,
3- di oxol ane group (especi al Iy 3- di oxol ane group);
Rl is hydrogen; 30 RZ is 6 R3 is hydrogen; R4
is Cl_6alkyl; Y is S(M); Vis OR 5 [00110] In a
3d enbodi nent, where Y is -Sl\/m the di sclosure
provi des a process furth Dhpriesi ng al kyl ating the
conpound of forrmula IV w geoup R12X, where X is
a halogen, to forma sulfomgiumsalt thereof. The
kylating agent is prefgp é‘lb,Ly nmet hyl iodide. [00111]
a 4d' enbodi nent, the dlsclosure provi des a process
wheria¢hndingl 8- (@}Rﬂs;ﬂmééa(mt)(ﬁmlﬁd)ﬂr((ﬁ)a dx¥-3HB- a

tol u@rﬂﬁ%rltl)lmfe@lnﬁ&u?nagﬁm -4-ylamino)pyrrolidin-1-ylcyclohexyl)acetamide, or a
pharmaceutically acceptable salt thereof.
[00107] Ina 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

0
NHR; NR,
A CO2R NR;Ry A COR;
¥
0
0 R/ R,



(00112) In a 5d' enbodinent, the disclosure provides a
process wherein the conpound of fornula IVis a

sul foniumsalt. [001131 In a 6a" enbodi nent, the

di scl osure provides a process wherein the coupling is
conduct ed under an inert atnosphere, such as nitrogen
or argon 15 (preferably nitrogen) in an aprotic

sol vent such as proprionitrile, isopropyl acetate, n-
butyl acetate, tert-butyl acetate or acetonitrile
(especi al I acetonitrile and/oMlethyl acetdVe).

[ O0Mlidiein:n a 7d' enbodi nent, the disclosure provides a
process wherein the couplln can be achi eved by the

cont act i R4 e BifPSERRAIBHY Cosaiorsy || with a diimde 20
coupl i ngo e ageRt to%eﬁle} \D@Qﬁﬁé ga‘?l%g(ft? 1%% zf}g {)oth %aglbeg ﬁingblne

atertlary am ne ase e co
|5nc |t Epeg aF@B@EhP@IOOP@PH}émmiC@C% @hcyabc t&im@al Eherainlies

c9Qicia¥ad1 OF &cflﬂﬁio%%sls 's_@'ied(f&gﬁ—bgz-f?e A isnekudes

hydrates thereof) and N, N -4- di net an1no pyrldlne
Atertiary amne b e,WhncIudes for exanple
triethylamne, NN opropyl - N-et hyl am ne and

tri ) PYCRA,)] )1‘41 an a the
(ﬁTﬁfﬁ (b?gbrggs a roceggdkﬁefeﬁﬁTfﬁecgoaﬂ?%%é‘

di scl osure p

cou quP@d?T@XQ@?ﬁedI@ment Gealiyl Casalkeany), halsgehi®Btiroxy,

( Slcanb S, RS IOEYEHA )

ter tclsjagr y lambngbgglse | ?ttr i fag‘t?ﬁ(ybg?ﬁ“&% ('f g%‘%&%] i1 T 289 Gy
Wb Seabhedieeendi scl osure provi des a process wherein the
ol e 1 atR,0R, afdfR; reGRIEPG

dii m de cbg%T|n3 reea en?aﬁyﬁyﬁéggga#%g?%ﬁkﬁ%%Fggogb
tertiar yRefiower ‘éﬂ’l B Aptionglysebstituted borggl - 1. 50 to

about 0'9§ﬂ%b§91§ﬁquﬁ@ﬁ¥nx9% b%,,.3- 00, respectively.

Said nole ratrod are pre & A6PY e to about 0.095 -
1. 05 t o ABAH, halggamr OSORand to about 2.10 to 2. 20,

I5espect lM?ls)hydr%genl@PsQﬂkﬁ (éﬁz)@(oé@e 16 1%9?%9 (Eﬁ@kgr)b

di scl osure provides a novel I'ng a
conpdkbickndf fornula V having an ester noiety: NRAR2
I O V the process, conprising: 5

V -
cyclizi ng? ﬁggéﬁ?ﬁﬁmﬁdﬁ 16ﬁlg}dlvatlve side chain of a
conmpwadrj of f’ﬁfeﬁﬁcﬂ amhé/proteeting@r(ﬁl@i dre éxlaﬁifs Qlﬁfl eantb@ redfvel W

b Sl ARG Sl i

20nd Gpﬁﬂ@em dagboﬁéhgﬁalyl(ﬁw grofp, a tert-butyloxycarbonyl (BOC), a
fluorenylmethyloxycarbonyl (FMOC) group, a benzyl (Bn) group or a p-
methoxybenzyl (PMB) group. More preferred are Cbz, BOC, or Bn groups
(especially Cbz and Bn).
[00109] Ina 2™ embodiment, the present disclosure provides a novel process

25  wherein:

Ra and Ry, 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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R and Rb together with the carbon to which they are
both attached conbine to forma a thiocarbonyl, a
cyclic acetal or cyclic thioacetal, the disclosure
provi des a process 10 which optionally further
conprises the step of hydrolyzying the I. and Rb
groups so that the conbination of the R and Rb
together with the carbon to which they are both
attached forma carbonyl. Hydrolyzing can be conducted
in a sol Renthydogh; as acetone, butanone, acetonitrile
and isopP4 noly jor aqueous solutions thereof, and is
preferably cdﬁdﬁ%ted i n agueous acet one. Preferably,

t he hydr oliysiMe);sheép foll ows the 15 cylization step.
[00119] §ﬁa§ 12' h enbodi nent, the disclosure provides
a process ' Brein the cyclization is conducted by

C.‘D nb[iumilng an Eﬁfﬁaﬁi&bﬂﬂneﬁf whert WU SMeY thealischsigaprovitidsarpebss

base in t presence of sol.vent .

. B FOTPr 0 RABT B R Re g Ry B B R, her
car b¥ isathelogae®i form ddutfanite sat thereqf.OTlnesgkyluting agebianpreRrably
sodluqﬂﬁert | O butyl ate, sodiun1hexanethy|disi|azide,
and pr eréb1y cesium carbonate. [00120] In a 13
enboiddrmeht In ¢ Heerticgiens the dispipmmd mesde a proosesterdiher ei n
1 sy LAALbAh S 1SS Ed et an | ner !

, as ni argon (preferably
nltrwgﬁﬂ) ﬂmaa gmkvemmtﬂndbddmngnmﬁ@maexamwh@mmmﬂhout

lim ¢ yl pyrrolidone, sulfolane

( especP%nga Mle 1v 10 "”%M 5 [00121] In a 14th

enbo@fisht Ing ﬁeernh@nmeosmeélsgip@m rdexsdep p proeess wherein the

prep ~\Q O
L P T R e SRR

Hwe (@sefeé%blmﬁr@ey) ipfn f’tplffélcé@im%mhi a&ﬁronrt@nMP,asomowltahetqe n-

hydrigly 2icng, RaeRty §RaleQr memﬁm@ge pecaﬁy SRR gnd)‘@r efdl1

t enperatures from about - about C. Ester

hy drasete) ng agents are well know to those of skill in

the @boi14pndnh mérh%@m%lnk leidisOBud prM&% Qﬁo@&@ whi¥bHlthe

where Mis Li, K, preferably t ydroly Z|qg
age n‘toui’lglgéimd‘ﬁ@e‘fﬂé@qthe W%@CEP%W‘WW Oﬁffﬂﬁ“@? V2Tt dipnids
DG  PRUHIAE B Eent B reRhdRBBSE] Loti @i Chintl b @Fary\brhife Béle. The

organj ¢ .solvent that is partlally mscible_ in water.
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 HOBt, (said term includes hydrates
thereof) and the tertiary amine base is triethylamine.

[00116] 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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Preferred organic solvents are acylic or cyclic ethers
including THF, 2-methyl THF, 10 1, 2-di met hoxyet ahen,
1, 4-di oxane, especially THF. [001221 Alternatively, in
a 15th enbodi ment, where R and Rn together wth the
atomto which they are both attached conbine to forma
carbonyl, the disclosure provides a process for
preparing a conpound of fornmula VII: RR NRIR2 \ /gyp
O ~ HOZ-Od, pQ02H "~OCOZH 1 ( lul 1I Via

(pl QP‘&“VL & 2 Y eppbpdimem, thpdisqlpsere emsidermpvélpravgss for

r eagiripaging AR AL QMR B mbiQyZ- OH With a

compound of formula TV (optionally in"situ) in the
presence of an acid catalyst to gF¥Ve2a conpound of
formula VI1, -29 wherein Z is (251;5)2 , (CT 72)3, or
[ -~ (T3)04 and T i, T2 and T3 g ch occurrence is

i ndependent |y seIectmd—#+eﬂ$hydéog§§b&pl_Calchl,

C24al kenyl, hal ogen, hydroxy, ‘0, ‘nitro, CF3,

OCi _4al kyl, OCF3, and C(=0) C1_ al kyl (preferably T
1, T2 and T3 are each hydroge H Preferably the
compound of forrmula Vla is ethyléhe glycol and the
acid catalyst is p- toluenesulfgpic acid, or a hydrate
thereof. [00123]. In a 16" h enbodi nent, the disclosure
pr oVHePECeSs, GOPBEERE for preparing a conpound of

fsor mul a dybiidirig tNRinkREo ackd defivative sild & o mpdidd olff(ﬁgnlﬂa v,

10 th conprising: transtformng
L/lelt |§f 2 ttlfebe?’ﬁgﬂr %&?ff?cwg‘gﬁ of foravlpd dievipgan esisemeintt e of

f or fadL#8} Inan 11" embodiment where R, and R, are independently C;_¢alkoxy, or

R, and Ry together with the carbon to which they are both attached combine to form a
a thiocarbonyl, a cyclic acetal or cyclic thioacetal, the disclosure provides a process
10 which optionally further comprises the step of hydrolyzying the R, and Ry, groups so
that the combination of the R, and R, together with the carbon to which they are both
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] Ina12® embodiment, the disclosure provides a process wherein the
cyclization is conducted by combining a compound of formula 1V, 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-
0 butylate, sodium hexamethyldisilazide, and preferably cesium carbonate.
[00120] Ina13® 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).
5 [00121] Inai14® embodiment, the disclosure provides process for preparing a

compound of formula VI:
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VII1. The transformation is preferably conducted via a
Curtius rearrangenment. [00124) In a 17 h enbodi nent,
the di scl osure provides a process wherein the
transformng step is conducted via a Curtius
rearrangenent conprising the steps of: 15 a) mxing a
substanti ally anhydrous solution of formula VII with a
base (the base is for exanple, without limtation, an
al kyl am ne, especially a tertiary amne, preferably
triethylanine); b) adding a hal of orgfBfRe (for exanpl e,
a ehloroformate, preferably i-BuﬁES%%% to the
solution at a tenperature of fro t -10 C to about
0 Cto forma mixed ?0 anhydride af tdag acid of
formula VII; c) trewti ng—the—m xpd Bnhydride with an
azi de reagent (preferably NaN3) he presence of a
phase transfer catalyst (prefergdy a
tetral kyl ammoni um salt such as Ttettabutyl anmoni um
brom de at about 5 nol% at a tenperature of about -10
Cto about 0 Cto formthe acid azide of formula

VI | dbe Praessqpapssingo0  ~ ~CON3  ~2/ Vila and d) heating
a subst aRfdrddAng (RS UREERES oB@E BrROnddr firiflaac ¥ 21 de

of formula VIla to formthe correspondi ng i socyanate
of MBMAIYFAS {aepyto fomn drearidiof gomprundsYiisg temmerptares from about -5 to

3NN YB60 §1SC.S BhtekHyBidlyding agtls aRZiH&nbv tdthdsE 8f RMER the art and
nol ecuyl ar_ sj eves. 5,%00125 In a 18t h enbhodi ment, the
di sdtS aﬁléalwlﬁe@a@gm eSpMQEwaere dtis b BB AF KrRyelgrably the
CONMMYaoRziag adeisAtudous XaORY Pri@rablykieé Bl droiinlsiep iy derfornlyiRl
R2 O E.VIII ﬂJJIJN(g,,hIVRiP &i?.o 'éh’ ng?the
pr o PBEE PRRHECPRGHDS Wtk Y4BT RgVeH et § pavialiyspiscibp m water.
f or rudf@aredlotgani¢ etensnRsd doylic of crilit etherWntlndiag THRPOMeHY] THE,
f f la Ri . J. acetl .d) in the presence

B 2O BughRliml e Wbl ik

[00122] Alternatively, ina 15" embodiment, where R, and Ry, 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
NRiR, S
N

&0
HO-Z-OH

WCOH WCOH
(P Via

Z
Vi Vil

o

HZ
HIZ

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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anhydride (i.e. (R1000)20) to to formthe am de of
formula I X wherein: Riois O _balkyl (Riois
preferably nmethyl): and Wis OH or OC _6al kyl .

[00126] In a 19th enbodi ment the disclosure provides a
process for preparing a 15 conpound of formula X -31
NRRR2 ¢ NOIX ?TRo0O X the process conpri sing:
hydrol yzing the ketal noiety of the am de of fornula
X to forma conmpound of fornmula X. Ketal hydrolyzing
conditions and reagents are leknown to those of 5
skill in the art. Preferably ol ysis is conducted

by Rggleldis & CS,IOJFZ cgﬁp mhgs.havi ng a ket al

noi ety In an org soI ént (for exaﬁ% e acetone) and
hydrloehd a5 Te at&@qhdwo{l@bwns ifideipndattlyabletiéd fAdm @dtagexa o9 Lkiky1,

55 @_Eﬂenﬁbf%wgex?gl S%}f}ué 20 n{trgoéfﬂécszl 4amg1r881: and G(=0)Cy.

enbodi nent rovide
pr epdkil ﬁzjeférablwnr&@ws@fe dadrhmroaerm NR, R2 N O X

HNRg‘@erQI i Eﬂ oufd of MURQ/I}Q e?ﬁklene %ycoloarn(a?he amg ce(l)t?lyst is p-

r|S|ng uctively am nat oun
for fRiyegesy “H?ldaﬁf’f‘dﬁ’fiﬁ@tﬁeofor rrul a HNR$R9 in the

presmig ofy aaahefﬁb&m{%&ﬁ Q'h &Jcio Xgr ﬁxes% XFO%QSQ?& ng,agsnt

to forma onpound of fornmula
pyrSWW?HH%VﬁmHWPﬁ@Hnolety 5 [001281 In a 21s°

enbodi nent, the disclosure pYOVIdeShﬂ;QFOCGSS wher ei n
reductively am nating conprises the steps of a) adding
a Lewis Acid (preferably a titanilumcgagent including,
W t hout Iim't,TiCIZ(Oiso-propyI):&) to a solution of

conpound X and thevﬁnine havi ng e\t mul a HNRBR9 i n
an aprotic solvent to forman i enam ne of fornmula

" @

Vil
10 the process comprising:
transforming the ketal of formula VII to an intermediate isocyanate of formula
VIIL The transformation is preferably conducted via a Curtius rearrangement.
[00124] Inal7® 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
0 anhydride of the acid of formula VII;
¢) treating the mixed anhydride with an azide reagent (preferably NaN3) in the
presence of a phasc 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 VIia:
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-32 RINR2 cOR 9r-"~co RBNRO Xa ; and b) treating the
i mne-enam ne of fornmula Xa with a reduci ng agent
(preferably borane dinethyl sulfide) to afford the
conpound of forrmula Xl having a pyrollindonyl am ne
noiety. 5 In the foregoing steps, the aprotic sol vent
can be for exanple, without |imtation,

di chl or onet hane, acetonitrile, DVSO, DM, and

N- net hyl - pyrrolidi none (preferabl di chl or onet hane) .
[001291 In a 22"d enbodijrent, the|disclosure provides
a process wherein the anine N8fR:f grmul a HN(R8) (R9) is
preferably tert-butyl an; 10 [ 901301 In a 23°d

enbodi nent, the discl osur i dg¢s process for
preparing a conpound of f@rnq&ﬁ I1: NHR co NX
"INy RRo O ReN Ry XI'l it pY océss conpri si ng:
deprotecting the pyrollijds amne of fornmula Xl to

forma conpound of 15 fzi‘b a Xllf. [001311 In a 24"
e

enbodi nent, the disclosu provi dg¢s a process wherein
the deprotecting step i rriedjout by hydrogenating
a solution of the conmpound OQ“ formula XIl in the
presence of a catal yst such as paliﬁﬂlun1 Preferably

the - 3§ haxthaenRahian ahis dfas £dh§*3n lee @:tyl m@ lér fo%{;)ul&vna to
about 40 psig in a solvent, incl

i it Pogprer R sty aBe S ipiie %raf{erawélte Sataapil
25 Gniyafoua&Muiton BMyI Ride BUFUA o0& MolBOUM: Sievds001321 In a

25" h_enbodi ment., e disclosure provides a process for
pr eﬁ%q'l?%g I & ea-irﬁ%mﬁ& ‘B disclpvi P@Vﬁdemwﬁcfssfprr@eparmg 2
Coupbinpgnl bEfotpDLIingh két@IKta Xl 1 with a

NRiR,

O\,

R1oCOW \\‘"\ﬂ/

oB

IX

1

R1o
VHI

the process comprising:
contacting the isocyanate of formula VII (optionally in sifu) with a compound
10 of formula R;0COW (e.g. acetic acid) in the presence of a corresponding acid
anhydride (i.e. (R10CO),0) to to form the amide of formula IX wherein:
Ryo is Ciealkyl (Ryg is preferably methyl): and
W is OH or OCy.¢alkyl.
[00126] Ina 19" embodiment the disclosure provides a process for preparing a

15  compound of formula X:



HET LG conpound of formula to afford a conpound of
formula | wherein: HET is a 3-14 nenbered heteroaryl
ring having one to four heteroatons selected fromN,
O or S (preferably one to three heteroatons,
especially one to two nitrogen atons) in at |east one
of the rings (BET is preferably a 6-substituted 10
qui nazolin-4-yl , nore preferably
6-trifluoronethyl-quinazolin-4-yl); and LGis a
| eaving group selected from hal ogen §RROSOZRt 6,
wherein R16 is phenyl, a 5- to 7 ynber ed het er oar yl
havi ng one or nore atons sel ected™ N, S, or O,
Cl_6al kyl, or a 3- to 7-nmenbered CTC|gh|K¥A, all of
whi ch are opti o&l | y—substitut ed to three
groups sel ected from hal ogen, CF3 Cb_6al kyl 15
(preferably LG is a hal ogen, especilally chlorine).
[00133] A leaving group as used hePaiwlrmludes
wi thout limtation, groups such as hal ogens,
sﬂW&F@ﬂmﬁﬁﬂﬁﬁﬂﬁtes sul fonates, tosylates and
triflat al.ogen or
CEOPR 6elﬁ'droﬁzﬂ§ @fe%t‘éﬁ’gmet&/ gf’]ﬂ{é {x}xgidggfg&%}uia%%% l‘or(rxg & sppound
het &FoERY Xp 59'?Hydi9i1éme ﬁomimoes s mgen@e:lreemnelmom @IThde ofS
ar kil ﬁ]theﬁﬁ{ ki geraBly h?dr%l‘ysnts o can%Qtem %q s81¥ ?l kyl,

all of ch are optionally substituted
t hr 8%‘“@ aviggp E%‘?lééi”%‘ Bi#n REgpRig e eniChS exaamb‘: acetone) and

(@ ﬁﬁir&’c}ﬂonc hdid tabsut Mg bt BERHSEE anb%%@dbr%pibﬁlal]? A 5oufd.

haI ally chlorine. [0

g"gﬁk nt® ?ﬁé’ erphadimnegt the displpse RIegdes 2 progese £ pleparing a
pren&mmmguaﬁnmmnpgund of formula X NR1R2 co aNyRio
O 5Re RO XI -34 conprising the ste of :
hydrol yzi ng the ester npiety of the~% ound of
formula Vwith a hydrolyzing a to formthe acid
of conpound VI at tenperatures f n18bout -5 to about

5 C NRLR2 NRIR2, cJ poesRq | t@u\[%ml u

ZI!I

Re™ "Ry
10 Xl
the process comprising:
reductively aminating the compound of formula X with an amine of formula
HNR¢Ry in the presence of a Lewis Acid followed by a reducing agent to form a
compound of formula XI having a pyrollidonyl amine moiety.
5 [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, TiCly(O-iso-propyl),) 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-



OO0 5VV

reacting a conpound of formula Vla,

HO Z-OH, with a conpound of forrmula IV (optionally in

situ)
compound of

10 reacting a conpound of formula Vla,
especi ally ethyl ene
with a conmpound of formula IV (optionally in

(preferably al kyl ene g
gl ycol),
situ) in the presence
p-tol uenesul fonic acid
a compound of formula
nmoiety: -35 NR RZ NR R
[1AX= 11 Via lJ~ Q
carboxylic acid noiety
a correspondi ng intern
VIII: NR R2 O NCO
i socyanate of formula
a conpound of formnula

~

havi ng a

lycol,

[of a&wrRCi d
, Sa hydr

Vi Navi ng
% N
o 21 VI VI
W Ket
e i soc

2
VI 1]t (optio
RMBOOW (e.

the presence of a corr

in the presence of an acid catalyst to give a
formula VII
nmoiety: NRIRZ N O HOZ-OH " COZH VI

carboxylic acid
I(xI Via (\OWV
HO- Z- OH

catal yst (preferably

hte thereof) to give

n car boxylic acid

CO2H HO Z- OH xCO2H
transform ng the

al of formula VII to

yanate of fornula

ntacting the

nally in situ), wth

J. acetic acid) in

espondi ng _i

aci d anhydride (i.e.

(R10CO) 20) to to formthe xami de of. figrmula I X having a

ketal noiety:

b) treating the imine-enamine of formula Xa with a reducing agent (preferably

borane dimethy! sulfide) to afford the compound of formula XT having a

pyrollindonyl amine moiety.

In the foregoing steps, the aprotic solvent can be for example, without limitation,

dichloromethane, acetonitrile, DMSO, DMF, and N-methyl-pyrrolidinone (preferably

dichloromethane).

[00129]

In a 22™ embodiment, the disclosure provides a process wherein the amine

of formula HN(Rg)(Ry) is preferably fert-butyl amine.

10 [00130]

compound of formula XII:

X1

the process comprising:

In a 23" embodiment, the disclosure provides process for preparing a

NHR;
~

z;]:]

(o]
H
N R

O\\\ \ﬂ/ 10
o

~

Ro

Zitl

Rg™

Xi

deprotecting the pyrollidonyl amine of formula XTI to form a compound of

15  formula XII.

[00131)

In 2 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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NRRRZ NO HO 10\ zJ IX and hydrolfyzi nght he ket al
noi ety of the amde of formula I X to formthe
corrpoﬁnd of formula Xt -36 ~-NR R2 \\\ co H NYRD
O OX;, wherein: R, and R2 are independently _
hydrogen or an am ne-protecting group; 5 R4 and Rio
are i ndependently Cl 6al kyl or optionally substituted
benzyl; R8 and R9 are independently hydrogen or
C1- 6al Wis OHor OCl-6alkyl; s5J 1 Z is
C'?rly‘?'?;"?a“on i§ eamie pptat abogt 20/to pboutr) pig in ageldent, inchudiig,

and withoatlinB@6dh, AEMAHLY, 8& 8%k J:a'ﬂi%gpf gﬁt)%Pﬁé fﬁ]eilbgl%ttv%g to

fro 10 C'4al kyl,
hyd%&‘ém 3‘%0 nitro, CF3, OC .4al kyl, and

C(=QpaaB2 4 alky1s® enBOdEBemt dl(ﬂdl@lo?ﬂZrE Bro®iiRg ?r&@ﬁtfor puﬁgnng a
d§ scl osurgf)ﬁjéow des a . process for preparing a

conpSURE™ Y4} cqmpiising rapriing the cprapuadhpfdomalagkll with a
formula VI1 is (7TR88) -8-((3S)-3 15 o
(((benzyl oxy) car b@ no) - 2-oxo-I-pyrrolidinyl)-1,4
- di srmeqnd of famBladetatie- 7- cantied ¥ bopoasd @,forﬁﬁnaaw%éleﬁn
t(?grs)e ?If ! (%"P?% % yr[ﬁgreg h%%rgar &Rgih%gnllgaonle §otko) e eroatoms

1, 458lpcpddopi N.6) o BpreéerabBr opk Yo tRreo Kaerdatqayy; Espldidlly By H&was b

armtnﬁnogé?]r atéinsy Bl ot 1ehd 81{6%9(1]'6 rings (HET is preferably a 6-substituted

10 quinazolin-4-yl, more preferably 6-trifluoromethyl-quinazolin-4-y1); and

LG is a leaving group selected from halogen or OSO3R 6, wherein R¢ 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-membered cycloalkyl, all of which are optionally
substituted by one to three groups selected from halogen, CF3 and C, 6alkyl
15 (preferably LG is a halogen, especially chlorine).
[00133] A leaving group as used herein includes, without limitation, groups such
as halogens, mesylate, nonaflates, sulfonates, tosylates and triflates. A preferred
leaving group is halogen or OSO,R 6, wherein R ¢ is phenyl, a 5- to 7-membered
heteroaryl having one or more atoms selec_ted fromN, S or O, Cyealkyl, ora 3-to 7-
20 membered cycloalkyl, all of which are optionally substituted by one to three groups
selected from halogen, CFs, and Ciealkyl. In the most preferred embodiment LG is a
halogen, especially chlorine.
[00134] Ina26™ embodiment, the disclosure provides a process for preparing a

compound of formula X:



t he compound of fornmula VIII is benzyl
((35)-1-((7R,85)-7-isocyanato-I,4- 20

di oxaspiro[ 4. 5] dec- 8-yl ) -2-o0xo-3-pyrrolidinyl)carbanat
e, or a salt thereof, the conmpound of formula I X is
benzyl ((3S)-1-((7R, 8S)-7-acetam do-1, 4-

di oxaspi ro[ 4. 5] dec- 8-yl ) -2-o0x0-3-pyrrolidinyl)carbamat
e, or a salt thereof; the conmpound of formula X is
benzyl ((3S)-1-((1S, 2R) 2- acet am do- 4-
oxocoympmws)tepzo X0-3-pyrrolidinyl)carbamate, or a

sal t theiz <§ %érﬁlbﬁtﬁs%?{ﬂgg ugcfdff_ N l\@w?ﬁllais

benzyl ) - 2-ac

(te r}wdfl?b’?’yg agﬁn Wéh%@@)@f P<)mpzﬂmfi&51 a3 1eyperegres élomwa)lé arto
amat g,tQkca salt thereof. -37 [00136] In a 28 s
enbodi nent, the disclosure provides a process for
preparing a conmpound®R&f fornula I: ® RR2 NRR2
11 \N~p L OO i fty " CQzH OHQNY  Via O
0OCz) Vv VvI VI NR Rz NO/ R, R2 NCO N H

INu RROH RLoC(0) xcg% NRiO 0 = Xc¥hl| IX NRR2

NHFt NOCHN' &IOHNR8R¢\NRIO O
o

o]

5 v VI :

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:

NR;R,

4
17

o

" HO-Z-OH ’ WCOH
Via Q
»)
Vil .
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:

-35-



O N RARaIN Ra Ry XI RLXII (/~}N~HET N LG HET
H O00NURO D5 Re N Ro the process conprising: -38
hydrol yzi ng the ester noiety of the conpound of
formula Vwith a hydrolyzing agent (preferably an
al kal i hydroxi de, especially sodi um hydroxide) to
forma conpound of forrmula VI; reacting a conpound of
formula Va, HO-Z-OH, with the conpound of 5 fornula
VI, optionally in situ, in the presence of acid
catal yst (preferalkg. p- tol uenesul fonics T2d, or a
hydrate ther eom afford a conpoun formula VII
havi ng a carbo acid noiety; tranyorting the
carboxylic acidzmoiety dfo-z-he ketal ofXfgeamla VII to
forma corregponding i mermedi ate i \anate of
formula VIII; contactingathe i socygpate of fornul a
VIIl, optionall¥y in situ, with a conpoufd of formula
R1000W (preferabBly acetic acid) in t\ne presence of a
correspondi ng acid anhydride, (RL10C0)20 (preferably
acetic anhydrid¥), to formthe anide oft fornula I X
havi ng a kgéal. i ety; hydrolyzing the ketal’ noiety of
the ani & “’P‘b%nﬁﬁ? opydiciagidmguety ¢fitke ketabof femmpda i tos
f or metke@poXing knh etk boy@lale R rorAaL vpg t he conpound of
formula X with an am ne of forgRrr}lzJIa HNRBR9 (preferably
tert-butyl amine) in the preseicde of a Lewis acid
(preferably a titaniumreaggnt such as
Ti C12( O i so-propyl)2) to foym 8 conpound of formula X
having a pyrol |idonyl am nexgpiety; 20 deprotecting
the pyrollidinyl am ne of rrul a Xl to forma
conpound of fornula Xl1; “ard coupling the conmpound of
formula XIl with a con‘pou@d 5f formula HET LG

z

5 VIIT;
contacting the isocyanate of formula VIII (optionally i sifu), with a
compound of formula R1oCOW (e.g. acetic acid) in the presence of a corresponding
acid anhydride (i.e. (R10CO),0) to to form the amide of formula IX having a ketal
moiety:

JNRR,

~

'

o]
H

Aty
; -

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

compound of formula X:
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to afford a conmpound of formula I; wherein: 25 R1,
and R2 are independently hydrogen or an
am ne-protecting group; R4 and RlOare independently
Cl _6al kyl or optionally substituted benzyl; Rs and R9
are independently hydrogen or Cl_6al kyl; Wis OH or
ot _balkyl; & Zis -(CT1T2)2-, -(CT1T2)3-, or [/ \
(Tao< -39 T 1, T2 and T3 at each occurrence is
i ndependent|ly sel ected from hydrogen, Cl_ 4al kyl,
C2- aal kenyl, hal ogen, hydrox’i",y*chyano, nitro, CF3,
QCl - 4al kyl, OCF3, and C(/=0,d 4alkyl (preferably Z is
-(CH2)2- ); HET is a 3-1 ered heteroaryl ring
havi ng one to four heteroat or\(ﬂ 5rgel ected fromN, O or
S (preferably one to thrge Rhet E[foatorrs, especially one
to two nitrogen atons) iw_dt |®ast one of the rings
(HET is preferably a 6-substituted quinazolin-4-yl ,
nore preferably 6-trifluoronethyl-qui nazolin-4-yl);
and LG is a |leaving group selXcted from hal ogen or
CBOZRlG,w}/l\Qﬁg.ei n RL6 is phenyl, a 5- to 7-nenbered
het er oary aving one or nore atons sel ected from N,
S, 10 oRi,@nd K argiafidpgpdenttyr hydrogen qren Zmime-frintactns group;

cl oal kyl I j e ' I 4t b
e to t by BeX O HhERORE Gl Spl R uthge DY
Cl1- 6al kyRs and®yefeandepéndedtiGhiydogenalogiky); especi al |y
chlorine).. 1001371 In_a 29th enbodi nent, the
di scl osures i Uee S bconpound of formula VI, or a
salt thereof: NRR [//'~ ~ JNCO2H 15 O VI
wherein: R and R2 are indepe ntly selected from
hydrogen_and _an ami ne- protec afroup sel ected from
BOC, ChzZ! T{QTt}rehZ)ﬂ(C?lg?)Ef‘éra v R i®dhydrogen and R2
is Cbz); T 15 and Tslat each occurrence are independently selected from hydrogen,

10  Cj4alkyl, Cy4alkenyl, halogen, hydroxy, cyano, nitro, CFs, OCj_4alkyl, OCF3, and
C(=0)C;.4alkyl.

[00135] Ina 27" embodiment, the disclosure provides a process for preparing a

compound of formula XI wherein:
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-o0x0-3-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-y1)-2-oxo0-3-pyrrolidinyl)carbamate, or a salt thereof;
the compound of formula IX is benzyl ((35)-1-((7R,85)-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-((1S,2R)-2-acetamido-4-
oxocyclohexyl)-2-oxo-3-pyrrolidinyl)carbamate, or a salt thereof; and
25 the compound of formula X1 is benzyl ((35)-1-((1S,2R,4R)-2-acetamido-4-

(tert-butylamino)cyclohexyl)-2-o0xo-3-pyrrolidinyl)carbamate, or a salt thereof.

-37-



10 Z is -(CT1T2)2-, -(CT1T2)3-, or / \ (T3)o-~; and T
1, T2 and T3 at each occurrence are independently

sel ected from hydrogen, C _4al kyl, C24al kenyl,

hal ogen, hydroxy, cyano, nitro, CF3, OC _4al kyl, OCF3,
and C(=0)Cl_4al kyl (preferably Zis -(CH2)2- ). A
preferred conpound of formula VI is (IR 2S)-2-((S)-3
15

(benzyl oxycar bonyl am no) - 2- oxopyrrolidin-1-yl)-5-o0xocy
cl ohexanecarboxylic acid or a salt thereof. -40
L00B6me) e B0IcOBIAGH P Molcsk? BBl 5 G il
( 1RCogyeund pffgyuuda kk henzyl oxycar bony] ani no) - 2- oxopyr r ol |
din-1-yl)-5- oxocycl ohexanecarboxylic acid or a salt
thereof. 5 [00139] In a 3151 enbodi nent, the
dlsclosur@RpIOV|de a noveINsappound of forﬁﬁﬁﬁ \/R

or as t her eof ~QZH VIl wherei 10 R

and R2 q ndependentlg?;ébected fron1hydr89en and an
am ne-p o(@ﬁkgng gr oup §elggged fron1B ~ep,  and
benzyl f ef er abt-y—RH i d RP Chz)}—S .
AN Z iy (CTIT2) 2-, -(gi;¥2)3- or /| 384, and T I,
T2 and at each occurregnce are indepgn tly

sel ectedy, from hydrogen, Cl4alkyl, C2Aalkenyl,
hal ogen, hydroxy, cyano, Vhitro, CF3 Cryﬂhlkyl OCF3,
and 15 C&=C»§14alkyl (preferably Zis -(CH2)2- ). A

pref grreg compound of formul ar¥) 1 is

(7R, 8§S X%;;%(SC) 3- (((ben xy)carbonyl)an1nolmaﬁoxo-
I -pyrrdlidinyl)- 1,4-diozggbmro[4 5] decane- Zi)?
car bax Weild. 1001401 am32'rg enbodi men te
d'SC|°§£;E pr gvirgle@md CO i:’ \5¥ formula Vi 1x 20 that
S jr
(7R,8§i-8 ((35)-3-(((benng§?y)carbonyl)an1n 2 2- Sxo- |

a
1

- pyr nol’iddi nyl )i- 1, 4- di ox o[ 4. 5] decane- 7- car boxyl i c
acid, or a salt thereof 411 In a 33d enbodi nent,

t he d|SﬁJosure provi des novﬁl compounds of fdrmul a
Vila, or a salt thereof: -41

SNHR,

()
= . N
0\ 10 =
LS G D Q“”wr"“’

the process comprising:
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NR R2 NO '~CONg U2 VIla wherein: RL and R2 are

i ndependently sel ected from hydrogen and an

am ne-protecting 5 group selected fromBOC, Chz, and
benzyl (preferably Rt is hydrogen and R2 is Cbz); Z
is -(CT,T2)2 , -(CT T2)3 , or / 1Talo-a and T 3, T2
and T3 at each occurrence are independently sel ected
from hydrogen, G .4al kyl, C24al kenyl, hal ogen,

hydr oxy, cyano, nitro, CF3, OC _4al kyl, OCF3, and
C(=0) C Asidkojyzingpheesfster mbikety OZthr: somp(omh@quonn)ﬂa V githha

?E gf &F@r%?g%l‘grgyﬂgg;ra? gzalfngoc ar (ie esbfbm%? QodeJm hydroxide) to

, 4- dorovesopipewilof Bmde V8- y| ) - 2 oxo 3-pyrrolidinyl)carba
t t
g?oa deslggf%é% L&nﬁ Hﬁ"ﬁ?ﬁ?rg‘?%g‘g V%OH ‘bﬁ]a{tﬂé ?@@E%@
&( 3®mmla(\(li¢9ﬂe®)\lym {itazin thsozestnen of apid catalygi(ersiampiymo[ 4. 5]

dec I, t
0 e it e

di sdroRLF wrierpg addsnaetsonpound of formul a VI 1, or a
salt t he{rﬁl@fortmhﬁhggarb&@flc acid 1 mm&lﬁr of ik kdNPOY fomﬁﬁ AL fonﬂg

R, and R2 are independéntly selected from hydrogen and
an &ATetRoNingietiedigte isgeyaugse efdpramiadd s r om BOC, Cbz, or

enzyl (@t docRhaleds HYSHRORN oBAGhy 2, GREL
a1y, 4, Sonstie) |soc-?%l(%'I§1T2 2 c%mgf%f” P Rk S

1, Phlognpla ReCOW Wacferably aqhc %’é int weﬁemyﬁéﬁ%ﬁmﬂgﬂng acid

sel aaﬁﬁddé (RO (Reeibly atihithadirkis),  to €oth AR of formula IX
haI grdg%g%g;( cyano nitro, CF3, OCl_4al kyl, OCF3,

and (preferably Zis -(CH2)2- ). A
preferrery dmmn@umkecaﬂ mbRtyrof tha aMlide bf fosmbl@ 2 ¥l form the

{5( 35(,)or_n}|)6 gl& oﬁ‘orml)la X; and
reductively aminating the compound of formula X with an amine of formula
HNR3Ry (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 pyrollidony! 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 Ry are independently C;.galkyl or optionally substituted benzyl;
Rg and Ry are independently hydrogen or C|.galkyl;
W is OH or OC_ealkyl;

s
<\/ \:3
. — 7 (Ta)os -
Zis —(CT1T2)2-, —(CT]Tz)_‘;-, or 304 5
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i socyanat o-

|, 4-di oxaspiro[4.5]dec-8-yl)-2-o0xo0-3-pyrrolidinyl)carb
amate. [00144] In a 36 h enbodi nent, the disclosure
provi des a conmpound of formula VIIl 10 that is benzy]
((39)-1-((7R 8S)-7-isocyanato- 1, 4-di oxaspi ro[ 4. 5] dec-8
-yl )-2-0x0-3- pyrrolidinyl)carbamate, or a salt
thereof. [00145] In a 37 h enbodi nent, the disclosure

pr ovi desTa on&aound of formula I X, or a salt thereof:
NR1R2  ~Ly-t2@pd Tsgigach egcupeneeys mdepepylentiy sqlegted fiiomrhyiinagenRy:.

and JBRylaCAalkaelE PASEE by 8) 86 e, CED @%ﬂ&@ @R, anf an
am ne-p t@@éhn% roup gelec;ed fromB , Cbz, “or
benzyl %%f A P?gﬁ&“Té Hdogen and R2 is Cbz); Z
i's - (CTI HET &-a3- 14(thebdbbR} Beteroft1 ring hhvify She %o fouditefoatbms | 2
%ﬁds&%nefk?aﬁQ)%%g rience are i ndependent |y sel ected
r om Ay dr 6gern, Y ?31 Y onesoithyer Bef§APatoms pwEEsly one to two
f&/ d mﬂmzn alagdm) o at mh.? o of?EEingQ@Eﬂabxkgé};bly)%Fﬁbséﬁ%Q _

= refer Z s - )2-_); an 0Ois
SO B G e et SR
E; E)rrp oundL@fs afleavinglgeoup 3elécd iemaylogen or OSO,R;6, wherein R ¢ is

3 st (7R - 7- t am do-.
1Pl S bR LB e ane g momspiomsrieonoposeh
Bmatoe?, Cls@RlA6 & 3t tv Tam@tiched epdiatliylyen bf whitiearélbgichasur e
pr oy f Qr.nu | th i s he
(3 R D Rl QLo forh R e B ec.- o-
y] ) {efgrbly 3.G5s phalogoh.icctieriylly) chiribgnat e, or a salt
t her 1 ®Lbdy; ; di ment, the disclosure
pr oyﬁgﬁe’}s] al(?%g)26 rrp]ce)uir>1d(3j rg?n;%?%’ ?ﬁgﬁ%?% ovids'ago s%ﬂuf“!1 ey VL
\\ NR @It thgeof:H  vRi o

NRiR,

&o

Q\\\C 02 H

15 o
VI

1z

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);
P
<\/ ix
20 Zis<(CT1Ta)-, «(CT To)s-, or =/ (Tao4: apq

T, Tz and T3 at each occurrence are independently selected from hydrogen,
Cialkyl, Cy4alkenyl, halogen, hydroxy, cyano, nitro, CFs, OCi.4alkyl, OCF3, and
C(=0)Cy4alkyl (preferably Z is {CH,),- ).

A preferred compound of formula V1 is ( IR,2S)-2-((S)-3-

’5 (benzy]oxycarbonylamino)—2—ox0pyrrolidin-1—yl)-5—oxocyclohexanecarboxylic acid

or a salt thereof.
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O OX 10 wherein: RL and R2 are independently

hydr ogen or an am ne-protecting group selected from
BOC, Cbz, and benzyl; and Rho is Cl-6al kyl. Preferably
Rl is hydrogen, R2 is Cbz and Rio is nethyl. A
preferred 15 conmpound of fornmula X is

benzyl ((35)-1-((lS, 2R) - 2- acet am do- 4- oxocycl ohexyl ) - 2-
ox 0-3 -pyrrolidinyl)carbamate. 100148] In a 40th

enbodi nent, the disclosure provides a conmpound of
f or eM38]X Inaif einbodiment, the disclosure provides a compound of formula VI

ben D ()3 ; L84 ,;,g%){ xyl) - 2-
oxo-% HSS&?%SQ% @)nﬁb@%ﬁygﬁ]&?}%?&a 0sxa t tﬁé?ggﬁ./ Z0

[ 00 pagyclphexaneddpdxykarsisichr asaittheredfie di scl osure provi des
a conmpound of forrmula XI, or a salt thereof: -44
[/~~NRIR2 ", %NO Ro O R8 N, Rs X1 wherein: R and
2 d9M391nd ettt embodjmeng direstissloswse pravidasmayel gompeund of fogmula
gr oup; sl &alpeopf rom BOC, Cbz, and benzyl; 5 R8 and R9
are i ndependently hydrogen or Cl 6alkyl; and Rio is
C ealkyl. Preferably RL is RY#Pogen, R2 is Cbz, Rg is
hydrogen, RO is tert-butyl/ &d R o is nethyl. A
preferred conpound of formya™Xl is benzyl

((38)'1'((| S, 2R, 4R)'2_ ~ WCOzH

acetam do-4-(tert-butylam cycl ohexyl ) - 2- oxo- 3-pyrro
| idinyl)carbamate. 10 100450] In a 41" enbodi nent,
the di sclosure provides agompound of fornula Xl that
I's benzyl (f ff

((3S)-1-((1S, 2R, 4R) - 2- acet aki do-4- (tert-butyl am no)cyc
| ohexyl)-2- oxo-3-pyrrolidypyl)carbamate, or a salt
thereof [001511 In a 42"d enbodi nent, the disclosure
pr owihges: a conpound of formula X1, or a salt

foher eof : 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);
$ o,
&
Zis ((CTiTo)s, {CTiToks-, or M=/ (T ang
T, T2 and T; at each occurrence are independently selected from hydrogen,
Cialkyl, Cp4alkenyl, halogen, hydroxy, cyano, nitro, CF3, OCj_4alkyl, OCF3, and
15 C(=0)C,4alkyl (preferably Z is (CHy),- ).

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] Ina 32™ embodiment, the disclosure provides a compound of formula VII
20  that is (7R,85)-8-((35)-3-(((benzyloxy)carbonyl)amino)-2-oxo-1-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 VIIa, or a salt thereof:
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NHR, ~O H \NNR o O ~-NRo Ry 15 XIl wherein: R
i s hydrogen or an am ne-protecting group selected from
130C, Cbz, and benzyl; Rg and RO are independently
hydrogen or Cl_6alkyl; and 20 RIOis C6al kyl. -45
Preferably Rl is hydrogen, Rs is hydrogen, R9 is
tert-butyl, and R1O is nethyl. A preferred conpound
of formula XII is

N-((1R 2S, 5R) - 2-((35) - 3- am no- 2- oxo- 1-
pyrrolidinyl)-5-(tert-butyl aflf?®)cycl ohexyl )acet am

i de. 100152] In a 4P enbo nt, the disclosure

provi des a conpound of formfaexil 5 that is

N-((1R 2S,5R)-2-((3S)-3-am 0,doNyX0- 1- pyr rolidinyl)-5-
(tert- butyl am no)cycl ohe acetam de, or a salt
thereof. [00153] In a 44 odi nent, the disclosure
provi des a conpound sel ecPed’f rom (7R, 8S)-8-((3S)-3
-(((benzyloxy)carbonyl)aﬁggﬁgz-oxo- | -pyrrol

di nyl)-1,4- dioxaspiro[4. gane- 7- car boxyl i ¢ aci d,

or a salt thereof; 10 benzyf,
((39)-1-((7R,8S)-7-(azidocarbonyl)-1, 4-di oxaspi ro[ 4. 5]
dec¥84§M) - 2- oxo-3-pyrrolidinyl)carbamate, or a salt

t her eof ;r,RENRYdre indepen ine.- ;
((3S)- 1- (7R LS inger ey apeted from hydrogen and an amjnegrojecting
2y 1§08 6‘?@%% Cha phteneameferailieR: s hydiogealaed R, is Cbz);
t hereof; benzyl &,

((39)-1-((7R 8S)-7-acet am do=Y+4-di oxaspi ro[ 4. 5] dec- 8-
yl)-2-o0xo0-3- 15 pyrrolidinylxzéﬁbanate, or a salt

t her eof ; ZBE€YIT2h, (CTiTo)s- or =/ (Tah+; apg

((39)-i -1(( +ndM) at2a hlQrds i A% Qe 3"
pyrr.ol i di 1%)/2'33 ca% b%@%%ﬁg%&greégﬁ%%égbgg?%{yég%logl ]E}gﬁoz’fﬂ’

( ( 39yalkyk £ialkonyl hppeep. hydesrnipyang- witrg (GO0l P Rondy c

| ohewh - iyl gefedbRA i§ Oldud),ny! ) car bamate, or a salt
l{Ijhereof 0 1001541 In a 45u’ enbodi nent, the

i sCPEERE coupravp i dorulrPlads kenpi €8 Sk (7R 85)-7-(azidocarbonyl)-

1,4-dioxaspiro[4.5]dec-8-yl)-2-0x0-3-pyrrolidinyl)carbamate.

[00142] Ina34™ embodiment, the disclosure provides a compound of formula VIIa
that is benzy! ((3S5)-1-((7R,8S)-7-(azidocarbonyl)-1 ,4-dioxaspiro[4.5]dec-8-yl)-2-oxo-
3-pyrrolidinyl)carbamate, or a salt thereof.

15 [00143] 1Ina 35" embodiment, the disclosure provides a compound of formula
VIII, or a salt thereof:

NRiR,

&o

aNCo

»

1HZ

wherein:
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a compound of formula VIl is (7R 8S)-8-((3S)-3-
(((benzyl oxy) car bonyl ) am no) - 2- oxo-1 -pyrrolidinyl)-1,4
- di oxaspiro[ 4. 5] decane-7- carboxylic acid, or a salt

t hereof; a compound of fornula Vlia is benzyl
((38)-1-((7R 8S)-7-(azidocarbonyl)-1,4- 25

di oxaspi ro[ 4. 5] dec- 8-yl ) -2-o0x0-3-pyrrolidinyl)carbamat
e, or a salt thereof; a conmpound of forrmula VIII is
benzyl ((3S)-i-((7R 85")-7-isocyanato-1, 4-

di oxaspi Riofrd Rojrd elei@ngdnjly Selagied fi8mpy dnogrniadd mydn)ivapromerat

g é . %ﬁuf} ?e?%l‘f;d _ﬁ%]f}l(qﬁ((gf]%fcéyé)%_r g@%@gpﬂg%{ag%}{l ?SQ{WJ’O@C]‘! 4d 'R§ is Cbz);

di oxaspi ro[ 4. 5] dec- 8-yl ) -2- 0x9- 3xpyrrol i di nyl)carbanat
e, or a salt thereof; 30 the ound of fornula X is

benzyl ((39);-&4(I1S, = 2- acel am-@9;,4-
oxocycl ohzgliﬁglr-‘{}- o’xé-%ngﬁgr?rC)I i di nyl 34C§?dmmat e, or a
sal t t heF edb anddndt eadifo@umwanngoe imdepphdehidy selekbtad Xbmihgdrogen,

enzyl 1= (4. S, 2R, 4R) - 2- acet am do-4-(tert -

3ot A Sl et R dRho S AREHE O Ol bRUE oo and,
or &(SUC+aldybipeddrably DBLEGHL)- D a 46t h enmbodi ment, the
?"of’er 0Sug gfegemxa&@p%u@d RERESRVTHA R (Bs)-1SRIRgyRd of
N- ( (spRyaRSp-3R)dicaspirel4ts]dsaByplatrirecd) pyzeofidigyicadbanee.3- (6 5

(tri r ofred 498, ) gk | Pt ¥
e e 3 A
19 e hshis bEnRS) S TRES)- Bisowrtnontl &dioxespiselé des pabi2 dxe-3-

f or B MdidyBttrbanfARP& alshiN@edsOm t he spirit or essenti al
attributes thereof. Thus, the above embodinents

shodfM43ot Inred7c smsediaensdhy disefosyrpgrovidepya cappova jof formula IX,
enbedi pmntsecpf the present invention 10 may be taken
in conjunction with any other enbodi nent or

embodi nents to describe additfonal enbodi ments. Each
i ndi vi dual el enent (i ncl @o preferred aspects) of

the enbodinents is its owr rHdependent enbodi nent.
Furthernore, any el ement o aw mbodi ment i s neant to
be conbi ned with any and otiher el ements from any

embodi ment to describe ansaddi tfonal embodi nent. In
addition, the present infen® on 15 enconpasses

conbi nati ons of differen{ieﬁ%odinent, parts of

enbodi nents, definitions,?descriptions, and exanpl es
©Bf the invention noted hereimg DEFIN TIONS [ 00157]
The fol]Jowng are definitions of terns used in this
speditfi®ati on and 20 appended clains. The initia

defi niht | RN RO¥e dﬁdpeﬁawml@segerc&g moﬁmyﬁegdmah@@gnnn@@@lem@
to that gr r termthroughout the specification
and B RFSIEted AT aYench %gwylggfe{?z?ﬂy Rafs hyadmetnar Rgisd i)
unl ess otherw se indicated. [©0158] The term "al kyl "
refers to straight or br anche@ai n hydrocar bon

OTOUPS g s (CT T, «CTiTosn, or N\ (Taha
20 T 1, T and T; at each occurrence are independently selected from hydrogen,
Ci4alkyl, Cy4alkenyl, halogen, hydroxy, cyano, nitro, CF3, OC; salkyl, OCF3, and
C(=0)C,.salkyl (preferably Z is (CH,),- ); and
Rio is Cyealkyl (preferably methyl).

-43 -



having | to 12 carbon atons, preferably I to 6 carbon
atons. Wihen nunbers appear 25 in a subscript after
the synbol "C', the subscript defines with nore
specificity the nunber of carbon atons that a
particul ar group may contain. For exanple, "Cl_6al kyl™"
refers to straight and branched chai n al kyl groups
with one to six carbon atons, such as nethyl, ethyl,
n- propyl, isopropyl, n-butyl, t-butyl, n- pentyl and
so fort hA Piiared gorroung ¢ftformyta TX s benzy! ((3S)el-(LRRS)-7 Bbetapido-
t he 1;4ealmabm1%[@9&éc£§0ﬂ)2§ akdﬁybyr&ﬁld&mgrbg,qa ¢) hydroxyal ky|
|ncI ? roxy, drox net h an Jroxyethyl

Al k)f oui;'!sa 8m§§7’b qlﬁclﬁ)@‘éelpwtﬂ% agpmpeund phifomenla IX

gr ommlsf’@ellﬁp(tﬁ‘)tlf((?@m ﬁaceg}rfi’doklyfl dlo)(a(s}%ro Z)ﬂh @%]ilk/F <0X0-3-
ydr ox Iogen cyano, nitro,

%CF?YHW agpelecyrecalt Barsy| ), - 47 CO2H

C02(j614mal myd3)9 eNbEEREBlnOa loWr -

NH(G oallcyl), N(CL_  6al kyl )2épr°“§&g°°’9€d“m’9f° X,

soz?tfs_ail‘é?“k‘{ﬁ-) C(=0) ( CL. 4al kyl ene) NH2, C(=0) (CL_

4al kyl ene) NH(al kyl'), C(=0) (@rr4al kyl ene) N(CL aal kyl ) 2,

C3_7cycl oal kyl , phenyl, anzyl , phenyl et hyl ,

phenyl oxy, benzyl oxy, na o a four- to

seven- nenbered 5 heterocyl=o, wndé or a five- to six-

menber ed heteroaryl. We Suhstftuted al kyl is

substituted with an aryl tepocycl e, cycloal ky], or

het eroaryl group, said rifijged systens are as defined

bel ow and thus may have z& o, one, two, or three

substituents, also as defingd bel ow. [00159] When the

1berrrhergilkyl I's used together with another group, such

o "arylalkyl ", this conjunction defines with

rm r e spe&hiahd Ri dryinddpehdeadt hy@fdgendr ah mne-ﬁ%%ﬁﬂgtg'f'(ﬁﬁtseclected

t ha St | ute kyl will contain. For exanple,
arlf/ I?%%C’SFE % anc# S B‘ll substituted al kyl group as

deflnedlhb©€b¢Mﬂére at | east one of the substituents
is an C e .the term 1(Co

4) al kyl qglrrér%:rfibl?gsgg%éo S’EI{ A (Ebzc? n Wéﬁ'm ﬁ"&yf\ prﬁ%"‘é%’fjng at
1p eagqmp@wei difarmule 0bis benkyld(35)- B(dS, 2 DeacttanldudesodbloBdxyl)-2-

dlr@&; RA% Q anot her group, i.e.,
aryl gﬁ?%lky?ﬁgm%dE gl The term "al kenyl" refers to
st r dn 2 89" aenettedichenttiie distlgsreqpravidenncongroondns férmviany

2 t padidoadyi RO laé( Pf@{) %Dagetal;udL 8 %§$cgi9nheexglg ‘%lxﬁ 2\\? IO 2 g one

Alkenyl groups o 6 carbon
dou@F@‘ﬁBﬂ&m'W@“ﬁ@é%%ﬁﬂ@ﬁ@fred Alkenyl groups nay be
xgubmbidoyt afla | u 0
00O L) The {2, pEeely SRk Rl Sl R Rymii
br afi@ilbthe®sefi n hydr ocar bon groups having 2 to 12
carbon atons and at |east one triple bond. Al kynyl
groups of 2 to 6 carbon atonms and having one triple
bond are nost preferred. Al kynyl groups may be
substituted as described above for al kyl groups.
100162] The term "al kyl ene" refers to bival ent

strai ght or branched chain
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?5 hydrocarbon groups having | to 12 carbon atons,
preferably 1 to 8 carbon atons, &e.g., {-CH2-},,,
wherein nis Ito 12, preferably 1-8. Lower alkyl ene
groups, that is, alkylene groups of 1 to 2 carbon
atons, are nost preferred. The terns "al kenyl ene" and
"al kynyl ene" refer to bivalent radicals of alkenyl and
al kynyl groups, respectively, as defined above.

Al kenyl ene groups may be substituted as described 10
above for alkyl groups. [0018®%: The term "al koxy"

refers to an oxygen atonwéﬁ?g%%tuted by al kyl, as

defined herein. For exanpPgs e term "al koxy" or

i ncl udes the group -O Cl_63 Ikﬁl -48 [001641 Wen a
subscript is used with r \;fto an al koxy,

t hi oal kyl or am noal kyl ,\{ e s@bscript refers to the

nunber of carbon atons thag the group may contain in
addition to heteroatons.RfO651 It should be
understood that the selections for all groups,
including for 5 exanples, ¥ koxy, thioalkyl, and

m ngalcky!l, will be made by one skilled in the field

to provi de stable conmpounds. [001661 The term

" car bonyR1'and B¢ atie dndependenly hydregsn Otaaraﬁmmrotgqn@& group selected

C(fg%lBock@QLﬁggmng term"acyl" refers to a carbonyl

roup linked to an organic radical, nore
Sart | cul %erqng Ry ewdgn»ea&egﬂw@gmor Gl Pl he

bi val ent 5 mﬁx =O RL- , 10 which are linked to
organi c raflcaT The group R can be selected from
al kyl , Brefershly|R, lsi'lYPlls,ng Rz s pbr. Ralisdylirogéne Rews dedlpityd, and Rio
aryl h 5
A L e
al kyragyido- ﬁ@m@stylawﬁw@phhxyl OkoAtpkelidinyb¢ashamateg

fou! Iyo1S@yt vipt £ ARshimah tmeadlécmswﬁ@clussaatc%ﬁpom @mﬁﬁh@ﬁf‘
rings (and therefore includes "cycloal kenyl rings’

3. ¢ gt s bt (GBI 2R YRR pestamided-Gom by MO vieRd )

cycdxaglpw&lldlﬂyn@irm& SUGH heRgs having zero, one
or thr bstituents selected from (Ci

( Co 0151y 42 o o Hseyre PRt oI el XL
qQoi’r&EdiMﬁe)xeofmF3 =0 H O) (CI 4al kyl'), CO2H,
co2(d _  bal ky]), NHCCQ(CIAak , S(d 4al kyl), NH2,
NH( G _4al kyl ), N(G _4al kyl (Cl 4al kyl )3, SQ2(C
d4al kyl), C(=0 (Cl_4al kyl e e)

C(=0) (G - 4al kyl ene) NH( al kyN °20 and/ or
C(=0 (g 4al kyl ene) N(Ci - 4a RTJ']G term "cycl oal kyl "
al so includes such ri ngsﬁ/ a second ring fused
thereto (e.g., including het er ocycl o, or
heteroaryl rings) or having a carbon carbon bri dge of
3 to 4 carbon atons. [00869iRThe term "hal 0" or
"hal ogen" refers to chloro,, brono, fluoro and i odo.
1001701 The tern1"ha|oa|ky¥ means a substituted al kyl
haviwigrene or nore halo 25 substituents. For exanple
"haloalkxlf i pcl udes npno, bi, and tqlfly %QF
rom BOC,

118 hycﬂogen or an amine-protecting group selected z and
benzyl;
Rg and Ry are independently hydrogen or C;_¢alkyl; and
20 Riois C;¢alkyl.
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[00171] The term "hal oal koxy" means an al koxy group
havi ng one or nore halo substituents. For exanple,
"hal oal koxy" i ncludes OCF3. [00172] The term

"het eroat ons” shall include oxygen, sulfur and
nitrogen. [00173] The term"aryl" refers to phenyl,

bi phenyl , fluorenyl, 1-napht hyl and 2- 30 naphthyl .
The term "aryl" includes such rings having zero, one,
two or three substituents selected from (C, 4)al kyl,
(C24) al kBFfarablR inkyerpgem RelisdxdroseoyRurintertibintyh, and RiCH 3gethyl.
q CTA }el%)/ljea eon%xﬁi of §drmifdh ( 15k e A

c02(C 4al k ?é 49 NH@O? Hé%{gﬂi zg%Rfl %k(g)f) *f“i"g? pxo-1-
NH2 PYNFMM ¥ ?uwlmpm)&m qbyml)zcetan( & - 4al kyl) 3+
SC2(100152] Kyh 2 43 ChpdinbkAad &Ky c%ﬁ%})klbli%es a compound of formula XTI

g( Cﬁg‘% Cl4a| k l eng NF‘%?%L‘EW{@;E]’ 9xgn1qp>{n@b¢md)15—arm terms

hettﬁfyﬂwryﬁ‘d)@cloﬂéxybﬁ%ﬁfd@(b\‘gLdlﬁheréo?f ers to substituted
It uted non-aromatic (which may be

and @1 ns g‘%)s 4
par tif Slyly 4ile mpodimeniythg disglosge progidess: cempdyad eedecteid figs:
haV| ng ORER, 8&}8f(ms§ 31(‘(@&6{%9}35@0 ﬁ%ﬂoﬁi -84t 193@1% dﬁ%ﬁy}?l,ﬁ o

nocycl i c ro
bi cﬁf?’r&[ﬁgi%ganeﬁﬁa‘lb Xyhe @lf 8t hehisreed tr| cycl ic

ur oups. Eme;h ((BS)mg((m 83T ai@IcRBEHSY)Ql 400 B PHR AR AL H.-NT

a hq&g5o contai n one or two oxygen or sulfur

at ons a ﬁ%aﬁ?agwé 8 s#Hpleefi t r ogen at ons 10

pr ovi dedbmkba((w)hle((uoxsah v paneb- 10 dibHas o QIS RER il -SRCT
rin yhg‘hdf gar eosrsa lgtgd further provided that the
ri ng) con 43U 8H8 % ar bon atom The fused

rings Cowphéf(mgl ((m 8- Ohacqansing! 1,1 idioxysplrd[a.SHEOBHS-20GRY-3-
Bomp%{\‘d%lgé’ar&ﬂlragocg ,alps. and may be saturated,

or "unsaturated. The nitrogen and
suI fur alteemk ((Pdyt - (()kﬁZROrﬁatbdtgmlbce4~omocydo}ieeﬂ) 20%b-3-he

Ni t LEPSRIRHNMIRYor QRE ] y.be quaternized. The
het gr?lg(gym?c% 15 rOOlj : tﬂg}%!f% tached at any avail abl e

ni t r ogenPea®y! ﬁéﬁb‘oﬁ(ﬂ Sa?eReﬂdi?D 2 Tbrgarkiet- ¢ rocputyeminoyogeloteryl)-2-

COoNbRd-Apredia 90 gtyycb Qbaid substituents sel ected
from ﬁ) al k my% (G r4 alelltEegn?/I hal ogen, hydroxy,

2y atP154; thng, 5cpsb°dexeewmdr@ylp§ure OGRS 2 Gfoce) herein:

O ( Cta bkl )
C(Hcg(%f%a 4aF&§l bffo%%ﬂ%&% DN NH( Chaal kyl ),
N( CE@EPRYxy)sar w&i 1a1>>k%71>>9031+pyns@cmhérmoyasplro[c@]ﬂ@)a(nﬂ
20 dabdsylienr) bHZal Bem6) ( Cl4al ky| ene) NH( al kyl'), and/ or

=0 (C14al ké/ N(Cl _4al kyl) 2. mpl ary
het er ocy¢rIB @?86%@‘11‘11‘@1@6 Eer&?éﬁrsb‘ 'ﬁ(W Sﬁpyérmqa@plﬂw 1,4-

26 x e tliaragpiro[4. 5]mdiﬁﬂQIZJOﬂ(}LB—pylﬂ%iaﬁlw)damaMtle orbh $R&el Nyl

t hi azol i d| n ’i@t [ az? i nyl tet rah drof uranyl ,

pi per | dy1° é(?uBgP fnm/a[ Vs B%@B |(q5§)r1a§(7%§*?) ~7-isocyanato-14-

2- oﬂlomsllnmm Slgtdc;8-2)- ZQXQBl)byﬁ(ﬂlhﬂQlDdAWamatg -P% Qﬁtztﬁé%ﬁ,y I,

azepi nyl,, e r anyl ,

mor phol i ny’inp‘%flﬁ B “E%%q 1 %?Fyl @ W aic?f%“d" 1.4-

sul flioxaspim[4. i]Hﬂcamj} D—hﬂd B-pyrt ohaiﬂ&rﬁdafbemate Tor 34 RXQrane,
ﬁUI nucl i l%l Pﬂpoungnfi formu a§ hsyb%rrlzcj)/l 2(3.4') ld(l( 1%)5% 9 Iacee?a)rlxlxdoaé{] d the

oxocyclohexyl)—2-0x0—3-pyrrohdmyl)carbamate, or a salt thereof; and
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[001751 The term "heteroaryl"™ refers to substituted
and unsubstituted aromatic 3- to 14-nenbered rings
having one to four heteroatons selected fromO, S, or
Nin at |east one of the rings. Said rings can be 5-
or 6-nenbered nonocyclic groups, 9- or 30 10-nenbered
bicyclic groups, and | |- to 14-nmenbered tricyclic
groups. Each ring of the heteroaryl group containing
a heteroatom can contain one or two oxygen or sulfur
at ons angtappoipdrhigmulatd if pozy! (B lo(gEiRRAR) AR cprmd-dddr-
t hat Be ring
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may be substltuted with one to three groups selected from (Cy.g)alkyl, (C,.¢)alkenyl,

hydroxy, halogen, cyano, nitro, CF3, O(C, ¢atky}), OCF;, C(=0)H, C(=0)(C;.¢alkyl),
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to prepare optically active fornms, such as by
resolution of racemc forns or by synthesis from
optically active starting materials. Many geonetric

i somers of olefins, 30 C=N doubl e bonds, and the |ike
can al so be present in the conpounds descri bed
herein, and all such stable isoners are contenpl ated
in the present invention. Cs and trans geonetric

i soners of the cogpounds of the present invention are
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[001 63]  The term “alkoxy” refers to an oxygen atom substituted by alkyl, as

defined herein. For example, the term “alkoxy” or includes the group -O-C, (alkyl.
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di sul fonic, oxalic, isethionic, and the like. O
100182] The pharmaceutically acceptable salts of the
present invention can be synthesized fromthe parent
compound whi ch contains a basic or acidic noiety by
conventional chem cal nmethods. Generally, such salts
can be prepared by reacting the -52 free acid or base
forms of these conpounds with a stoichionmetric anount
of the p priate base or acid in water or in an
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yar SR Spr G086 oS P ke PRSI e,
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%ﬁ%nﬁ%g &g Axxmafs %Bdl%ﬁﬁ%gﬁﬁ%ﬁ ofdp

i ncl e an anount he present

i nvafl7dn dhoteen dretemtomoﬂml ingfud¢ ¢reygaosridfunandingregert

COMAASS nggﬁetefﬁgﬁarﬁf roflls BERADE viBhenth, SRR MG tinyh B 2-

ﬁ) naphthyl. The term “aryl" includes such rings having zero, one, two or three
substituents selected from (Cy4)alkyl, (Cz4)alkenyl, halogen, hydroxy, cyano, nitro,

CFs, O(Cy.4alkyl), OCF3, C(=O)H, C(=0)(Cy.salkyl), CO-H, COx(Cy_salkyl),
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30 conmbination with other active ingredients effective
to inhibit MCP-1 or effective to treat or prevent

di sorders. -53 1001861 As used herein, "treating" or
"treatnment” cover the treatnent of a disease- state in
a mammal , particularly in a human, and include: (a)
preventing the disease- state fromoccurring in a
manmal , in particular, when such mammal is predi sposed

to the di sease-state but has not yet been di agnosed
as ARG PefCriat Ly}, S§CrisatiaiDo NG, %*(@h@“csl) AN (SeabesNitoalkyl)s",
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her e| LOOl?V(] The e ent 1 nvention praovides, at
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hav L;)Qﬂeﬂ:yh BalS Gy AR RO, ”%g }115(}915‘ R d{ 6 L ent
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least one of the rings. Said rings can be 5- or 6-membered monocyclic groups, 9- or
30 10-membered bicyclic groups, 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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-54 [001921 As used herein, "substantially pure," when
used in reference to a crystalline form neans a
conmpound having a purity greater than 90 wei ght %

i ncludi ng greater than 90, 91, 92, 93, 94, 95, 96, 97,
98 and 99 weight % and also including equal to about
100 wei ght % of the conpound, based on the weight of
the 5 conpound. The remaining naterial conprises other
form(s) of the conpound, and/or reaction inpurities
and/beteropiome ses¢hingi infour drddseandzedhging das at depstionescarbon atom.
pre I
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in that |t has ‘a purity greater than 90 wel g

10 mesenized Hssszr%gﬁsuns Fdch gredicyelic g rtrscyehcm@lskln@m aahvelst
genghatuly aRmefdiibul e 5H& fRkd ring WHAEEMI R oF2RE B 38-

| ess than 10 wei ght % of material conprises other
for rﬁ(g})atlg)fThp\petTreqyl group may be attached at any available nitrogen or carbon
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of o186}t hEﬂenQﬂEey Ee;:t]gtsirﬂl grdupeintlodePyrbly pmrazobH yrylinge
etern1n echn
7 PR exlronkey e SR A E iRk e otepy  tisey.
res cmadmelyls pBéiyt, pgeOmy, p(yfiﬁiklhﬂ) pyﬁhzlnﬁxmhﬁ,, mdoﬂrf}
re extr 0 hson
P Sb@&%ﬁu? Yll’ %(etllzc?dx&gSi(ﬁenl_z, glalge?)zowgn tqﬁlnohngl rrul at ed

experinenta
PXRDBtrapmrwleuqmnnlayl isnqiinding, bepzrimidabdyl, lwnpgraydisddlizing,

for .

ol CEPARkas) SARLG “?‘”‘%é"? G G
. Kmdazqﬂyl n?mlvmrdyl? gwaﬁylfdﬂvyd@iomblat tenglymomyolmlra@ér
Di ff ' 1 X ipazolin-
Caboransy Rt hELOm eo(PRAE o o iy bR guingeor
1963)yl apdyprifaprometaylequipstojin-dhe crystalllne forn1has
subgh@Ry) al\?hﬁére&%(ﬁxp@ﬂ@f%ﬁemgp%ﬁ&iahy sub@ftutbd*din€ alf 6 by

| ess than 10% erab | ess than 5% and nore
preﬁ%ﬁ%ﬁﬁ?emé%@dPﬁéWﬂ‘ wfutedead prsubititusd goupr ea in t he

BXPGoi1TBNt &hd bniFB@RINh&6n FXRR R aal 81V a@rrﬂnwwceﬁt@@m the
extra peaks that are absent fromthe sinulated PXRD

pat t@PRoudb st thoprerriEptionsoraisine 8t PymaRTcHl splsfifpied atom

havinig bs wokted if dpatdily athie 8r REASEIRNTIOE MRl kiowh ik the bR BSW
than 1% of the total peak area in _the experinentally

me adUPTERRr BRIy 2646 Ifﬂn*afsvéﬁ 3 Y FEIrHanrod ra‘:@we famp s
t hatsymhdgis &meptically adtive Brgrtigd Mbtbdd € Mo BE At d i8dnkkrs TDlefins,

30  C=N double bonds, and the like can also be present in the compounds described

herein, and all such stable isomers are contemplated in the present invention. Cis and

trans geometric 1somers of the compounds of the present invention are described and

-51-



[ 001951 Procedures for the preparation of crystalline
forms are known in the art. The crystalline forns may
be prepared by a variety of methods, including for
exanpl e, crystallization or recrystallization froma
sui tabl e solvent, sublimation, growh froma nelt,
solid state transformati on from anot her phase,
crystallization 5 froma supercritical fluid, and jet
sprayi ng. Techniques for crystallization or
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M X tdiksRrebm&d | on of the
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group consi sting of excipients, carriers, and one of
ot her active pharmaceutical ingredients or active
chem cal entities of different nol ecul ar structures.
1002001 Preferably, the crystalline form has
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treat or prevent disorders.
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or solvents is typically dependent upon one or nore
factors, such as solubility of the 5 conpound,
crystallization techni que, and vapor pressure of the
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solvent to afford a solution, followed by the addition
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solids may be anal yzed by a suitable spectroscopic or
anal yti cal technique, such as SSNMR, DSC, PXRD, or
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desired purity, recovery and the like, the fina
concentration of the free base in solution is
preferably about 4%to about 7% The reaction m xture
may be stirred follow ng solvent addition and

simul taneously warnmed. By way of illustration, the 10
reaction mxture may be stirred for about | hour while
warm ng to about 70C. The reaction is preferably
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This crystalline form may be employed in pharmaceutical compositions which may
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understood that relative intensities may also vary
dependi ng upon experinental conditions and,
accordingly, the exact order of intensity should not
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SuUsS
par t e e FHe B Gk e R e, The
cycl dotp6ditdIos thid dﬁiblodidieﬁtgna}_kﬁnpr&e BEEdsyd0 Wit % of the form,

2-di net hoxye e, di oxane, THE bei ng
% ef%?&F lmg%@k g\ﬁam%ﬁﬁ@%us base such as aqueous
SO| updzep ofThejrésahde oﬂﬁhcﬂﬂon Bnpyitsaxd/cgsoddishlg imheit les M}H&
the err ase 5C
to' Ry AR BT o i B &l < 57
f or dironagmsiphy m@cldfao tllagnetldJ@Wnllr&H’ﬁI&Dtaisme thaps sgehemhas er
add'%h%ed ggﬂmcsct|on is inmportant to mnimze the

epi nerizatron a Yt he carbon adj acent to the ester
20 oulg0203ht efrysiotine Bontihey wekeped by a pariefyef mbthydsniptldibg for

ter téxgﬂégl r@%ﬁﬁ%‘tb&n% Eﬁﬁalﬁ%&&g tsﬁlﬁgle F(ﬁ*ye%{ gubign%tlor% he

separat |1 S t ransferreé
aqUoEsih Breia mal, sk sereqamtamsinfent anotbrrhee adsygallization

di chioF Qf@wfml . aﬁg;' {\‘%ﬂa&ﬂg b mel!.zlsmrtc{} Bfikdbon o

pref erab s us e Ution for the
next reg’ysé@ ization of crystalline forms from a solvent mixture include, for example,

25  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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Schene 2 15 Ketalization of ketoacid VI to ketal acid
VIl NR-R2 NRFRZ C N O N OCO2H ketalization | NCO2H
HO-Z-OH O CZ) V] VII 1002161 The sol ution of VI,
preferably in dichloronethane, is exchanged via
distillation into a non hygroscopic, higher boiling
sol vent, such as toluene, trifluorotoluene, xylenes,
hi gher boiling esters such as n-butyl or isobutyl

acetate, !0 preferably toluene. A glycol of formula
HO. 2, R P Eifer 2 4 Coowal fzwemoapm West Lalhste,
addqﬂhmﬁnggyably et hyl ene glycol (1.2 eq), followed

% talytic ampunt (0.5-2 M 9% of an acid,
pr oAl y  §or erselpilizadien fehuiues thtiemploy privent e ghoigeLnf eolyent

di stor bdiedts @dtypladllma%éh&h’t WoR bieSo? Hof thiddd:d, |sucfh% 58?&3119{11 ofthe
npound IS, conpl ete. The product

csr y§f"5?‘?“|“ é’@’ Sﬁ%ﬂ“’ﬁéﬂb’t‘ﬁ"&rﬁ“@f’ apof Wyt’rsura@éﬁlaﬁéveaf ter
coo|oongma«mnapwolammm&)eﬁeyen%%yeﬁfé ek éﬁe’ the Hé&;&lﬁﬁd £ePdd Ng

to roo i sol a il'tration and
o b AT Gt Py e BT o Sonylanted bY B Sddfce BB
, Rlamislpltht thBZx)ease ﬂﬁ:&o}&&h@rwm% cdhpvisd RRERbIESh Af (KEHLA the
aci q kef.al isocyanate VIIIl and then
2o RatfoncheRaM SR Mt Rep o ﬂ'b‘ﬁ'?‘“ahz‘?lﬂ%ﬂpewd has Iow
10ur solutslitye smtaaha ganeint fopraatingd ystahtihdiie NRARA

/ ™M\ N NO transformation - H %N 02H to
|socyanate A NCO Acylation with NYRRa "L><) RIOC(OW
f L>400206]Z) ICpne\thdthael to Mepare dryétals] BARARIES, SRy S- (L@attm@%ndno\ﬂzl

I's f((IS5 §tox@§t(é M%\?ogo é{hy‘i)qtggasz&?nr F] yllja]l(%lno)pyrr(ﬂld1n—]S m xed
yDcyclohexyl)acetamide is suspended and/or stirred in a suitable solvent to afford a

15 slurry, which may be heated to promote dissolution. The term “sharry,” as used
herein, means a saturated solution of the free base , which may also contain an
additional amount of the compound to afford a heterogeneous mixture of the
compound and a solvent at a given temperature. Suitable solvents in this regard
include, for example, polar aprotic solvents and polar protic solvents, and mixtures of

20 two or more of these, as disclosed herein.
[00207]  Seed crystals may be added to any crystallization 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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anhydride using tertiary am nes, preferably
triethylam ne, and hal of ormates, preferably isobutyl
chl oroformate in dry solvents, such as tol uene,
trifluorotoluene, 10 1, 2-dichl oroet hane,
1-chl or obut ane, xyl enes, preferably dry tol uene, by
addition of a halofornmate to a precool ed sol uti on of
VII and trial kylami ne. The preferred tenperature for
m xed anhydride formation is -10C to OC. After
ap p mba«igﬂatoeﬂ'sgallﬁl@y fromithe dasired quytalferns(@b.Lithiangs toimablhoab br to
g’g’f’”& ferably -30 wt % sodi um azide and a
hase trg cat al yst, such as tetral kyl anmoni um
s aI 1180208 ef & p@cmdynlmretlwma Hittergd @ndproRcuwnm, brdohe ﬂ@atédisoﬁdﬁ
0 i : : e 5
a/% i tnzcl egqf?&e@{% }(1){&‘I ?Lg lﬁle pﬁfiﬁgﬁﬂla%go% Cr&ﬁiﬁéllz\{l{l& sroRfLejr%p%as
5 tdvedurgleryarizogenl puraatd affbrd theglssitet blrygaliiwﬂonmzi‘lntesolated
sol léBl'ldg '?na&r%e gr{alyggd bgAa sﬁitml E&%B{gé blea\ﬁffl 13?&&1%1 ue s%wh as

preferred” dryi'ng agent rus r arrange
t he SSOWE MSCahXREmmsuhhg todssurpformitiop ofthepreferred ctrystallme

Sit U in?he%r&ﬁ{:tb %é’ }eblﬁtuﬁ(‘cbgtaﬁ I’o% 9 t?plgaﬁ% Lod

is 20 acconplished Tirst ‘gacar Xy caC|d
pr efa@0Ry |0§/graaé@“ttha@ ab@it &0 weighi % F@late mlriéalpmn@rahlg greater than

NN RO %raas%ﬁ 64 AP lw)élgﬁic(ﬁN @n@fkhy@rsﬁ @mb&ﬁaﬁn&fﬂ((S) 2-0%0-

sol ution of the acyl azide, d then hedtin
mi x t3dfdtrgigeromethyjqytazolin- 4wéqmlgo)pwwbdlaéell)syd@ﬁxmwmwe

in Cbﬁ@inhl%ﬂp%ed\lnttﬁb ERNR¥0nipFocafkd The plotiid e ftbe Janllled
mnimze inpurity formation. After partial renoval of

the % B?S%ﬁ]tm‘éﬁ‘?& %f‘a? 15556 fof de-lupp the Bpdyst.dtAepssEY-on, t he
p r qu]ztm] 6 o $MBAAINSZRS bY E&Ear@dlﬁﬂebt@%&npthé fa¢on medmm of

er L }J@g%%slesl?[(ealf%rfpéer%gll?agtl\]e ?(Péﬁé;i!%)l_g Etggt Ibq?&lat%gg dr ’ ) -2 %xo—
R| oql&(b)(mﬂﬁmbm&ﬁymluﬁlaid}ﬁquheyﬁh@pﬁ;foh&ﬁﬁnqll)cﬂjmd@l)laeétetnﬁde.
hy d ?@Fyyrgay Et‘%(aﬁl\levkﬁggr Ié')'? A R%e, Eyoer%loyi(%g itl}l Hg’f]j}g]eptroaﬁ%sé sieR acrlvent
hy droo hysgirs of)sﬁ)lvemnﬁmﬂ mdlich Yetfee bhemkpboaystaieeX Alfernatively,
SO0, RSB0 R AR
Aqu é@lﬂ@l@olvamts fon thixf pugtoseongude@hylof thase fdveaty Idyschlbéd H&iein,
hyar/ STkt pgBPBER T ol TR TP i liens g o
pr odetonesi s
[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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extracted to di chl oronet hane, which is exchanged to

ethyl acetate by distillation. The product X

crystallizes fromethyl acetate upon cooling to room

tenperature, and is isolated by filtration and drying

in 85-90 %yield (for H(CH2) 20H, Rl=H R2=CBz, _

R, o=Me). 15 Schene 5 Reductive am nation of ket oani de

X to the amnoamde XIT NRIRZ INRR2Z NII -_ fl N

-R LE uctive amination OWN' _Rlo 0 HNRRRO 0 O X R8
N R§¢ egq"r re'[“’@Yfﬁi@?P“FBzede"ﬁF‘iﬂ copteptrition Brefemblypthefieat abl y

| n dohitanee hdjanal to @olf’ SOVWJ/A/ atQhichPoReE 1fe§lgnr§§]6sl S
add ﬂr ef erabl y tert but yl am ne (5 eq
Z\%ﬁg - 64mBCTEPreiyphls rddiolvents direetlppy ¢r)s@nel1vezseéq)thout

at d26IGng the Ebﬁ‘cnoiﬁhﬁxtﬁﬁsﬂﬂefeh%soﬂwféh@ for MisguMboRe ark hoVAIHIR
102190adboa & gq) is_added as a
Co rrf)ria&% Ee Pa‘itﬁ@f‘tﬁ%‘ egmtafl nﬂzéat%qe apﬂpscusqu@p@\feabpgnnectlon

dl metithydlventdxichaalge. Mhﬁughaﬂ@ﬁﬂapdbnégnﬁt%%akl%a glrzﬁeﬁﬁslﬁg%
e |

- t ted with wa
ad g eec?ﬂe%ug“’? }etlgévﬁ U th?% S%‘fglgl?"@ﬁ?ﬂ}'éﬂm‘s offe freq basedni on
and saliten py eferatbly Xout % @dbblaﬁf/oe (0 g3 fe@éﬁoh Rextere AR 'bg %t}rred
al t wi queqQus

1 o liBfie Sy iR Bpd il bty e By e aikiaon e
18 quesatiion lmme may b¢ sirad Foy alomnt ok iﬁvﬁile&darﬂnfﬁg@@wéﬁ‘ﬂ 70°C. The

g ettt prote @10 Bferk oot 03 BB Gy HRRGRACH sy the

dic Fﬂlﬁﬂtﬁﬁé‘tdhaﬁeomlphﬁa@e thesof; [Seed mm&nﬁdyeﬁ adied tovag hed

twi &?stéﬁhiaﬁox?%hﬁm%ﬁm ?;gitﬁﬁ%age solution to 10 renove

the uUndesire

trans 1so and finally with
wat 90212h A h@ya@lﬁ@qfhme;lescgbedém;m@d distit gmishabli/from one

18CehRier Mbush @i hde! oﬁdn‘aﬁls ngtlcxl tectiniqn %}a%:fgml?\!vr% ﬁ)son%to cﬁ;ﬁ“&r@ y!

acetate upon cooling ept ane
i sotkalt Bdhant Spehtechpiaens "&hﬂe @Pgﬁrwg)t limitbto, 70r#poyilel d

(f osirfRtdd, (PRRBCBa/or RBmtd ]gra%etrﬁrahegg% >/(T8'A21_§r¥>%21§?a:]1y, tﬁ

Sch Dep rotectlon 0 rroli
NRI %QDSNP?YI e chaggpterjzgd and dmmgmshed 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

'5  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).

0 [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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N fl O\N'RJa am ne deprotection ONY It, ['AOf O ,
R8 IN. RBN Ry X X1 [002201 Renoval of the am ne
protecting group R2, where R2 is CO2CH2Ph or CH2Ph, is
acconpl i shed by hydrogenating a solution of XI in an

al cohol, preferably 20 nethanol, in the presence of

Pd catal yst, preferably 5w % Pd/ C, for several hours.
The catalyst is then renoved by filtration, and

nmet hanol is exchanged into ethyl acetate by

di stmdthatogy TheSdrarapretdiundy a)b be ussh indombinytiingdd tharagsriferthan
eth¥&)§§§) te upon cooling and heptane addition, is

i solare y filtration and drying in 90-95 @6y|eld

(f or{002R!|] H, OIR’@f @8maryRkthf thRert vl appRoiate RiabanVi yay d¥ffracti®h
Sch ] ]

poar en e blana s BRleip R o Mot RN G e
~5O (measureg@iynt condition®emNoyedChigpacieuat, iitigganerelly JooNNteCH, O

Sy nﬁeds@es m fa'}d\l'agf %ﬁfra gg’n ﬁtelﬁana Ate eg dr[dg-%%%&] measurement

esi s of cohpoun I'S ac ouplin
t he cendifipng epleisA prdthe Hepodr Fnomhalow Pféhw@} clt ghoglddbe %ﬁ@er
a | %ﬂ&’éré@&d%a?iéﬁnbé‘xnkﬁﬁud@ 'hx%? @ﬁ&@ar?ﬁep@ndlﬁ Yrirfidhta0 €,
preferably triethylamne, in a conpatib ovent

suc woraisﬂonw@h#ce?réwévﬁbwact|os<t§mfc§iarﬁ5y shepld aeféleéﬂm g e,

@ chloug ”ﬁhﬁlﬁ&ﬁn? al zﬁlﬂsﬂn%%r{o? Qf dxfﬁlalctlon Q@é]@féf‘@éﬂn%rﬁb@al X-
t herefore conblned and the solution is reacted

24- A% qiffiactiop ppitsahis tbtpé?ﬁlr%%bﬁt“&?e or lessspyefgraply 3t 0. 1° s

Pr eiiseutSddtheRMERRY, 85l sabidtreb 8F LG Wihdnt en&mmmikemo
10 al so be enployed. After reaction conpletio

i CIPOPYABPHAREE & & rraun gned d thngneles. Consagiently, it t

be understood that the crystal forms of the instant invention are not limited to the

15  crystal forms that provide X-ray diffraction patterns completely identical to the X-ray
diffraction patterns depicted in the accompanying Figures disclosed herein. Any
crystal forms that provide X- ray diffraction patterns substantially identical to those
disclosed in the accompanying Figures fall within the scope of the present invention.
The ability to ascertain substantial identities of X-ray diffraction patterns is within the

20 purview of one of ordinary skill in the art.

SYNTHESIS
Scheme 1
25 Hydrolysis of ketoester V to ketoacid VI
MR R, [ NRR,

{ ‘
o {
ester 0

WCOR, hydrolysis
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L o _

VI

< o_—_<:>mz
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acid, preferably aqueous 5 w % acetic acid, the
aqueous phase is separated and dichloronethane is

t hen exchanged into ethyl acetate by distillation. The
product I, which crystallizes fromethyl acetate upon
cool i ng and heptane addition, is isolated by
filtration and drying in 75-80 %vyield (for RI=H,

RB=H, R9=tert-Bu, Rto=Me, 15

HET=6- gﬁj“ f I uor omet hyl ) qui nazolin-4-yl). [00222] For

t he [RE] e sKetogster Kiishyidrpixzed fodin COI@SIamﬂmmgetmidéﬂl la/i ssspending
COMVBIh Gh rlghnic soPNAY phﬁl@fl}emﬁ&hlg Fn %tel:s%?:glas ?cga ARE etgé/rs

one or ordinar Yy S
t enpisfiding L 85, 2-prbylciiffas2- dglif‘éiroeiyerﬂgmqrrﬁt%wahs THEbeing t he

desipfefted raﬁ’dmﬁmg Ao R RS suds E@Q&Is sOtsS gp&hl%ah%‘? ] raray

be re d|Iy sel ected as appropriate y one

Ski Fydrewides MOEL yghere Mrisd.i, dae Ks EN Na@H being tha pre€ernggbase, at -

or d&rC {51, eRR bphhs B furdi RBH égtnlat@(? atYs ‘gﬂgr at ?e‘RﬁBQe“ﬂ‘o%r of
formula I, such as in a commercial produ

f ac PV fsppertrap thsbase giglitiop @mbeactiqthie irfsira i mgnrﬁxalﬂml es
il Hﬁhéx@hﬁoﬂﬁ@dhﬁﬁfﬂdﬁc&ﬁ tolthteslePYEH, 'VV&H o] Q&B‘l”?&{%

starting materials, and _are not Tntende
sco B‘@feﬁ’?’ YRyl ertzhupd etherdgthonaddedand e dayprs ﬁlatS%parated The
10eagioth@ns the Er@ns(&@ﬂi g6hed aHﬁk@ﬁsr ba@l@to%e‘ﬂ?@aﬂf@%&@em‘? raqgr%)l
nitr lﬂ m}g‘g . For _anhydrous reacti ons, 1 v
sol 9‘8 P8 mdwéﬁmé the gl asiql, PIEfsrably BN Cly and Miisorsed in
r eagpdiion gir @id@earktepPLC gr ade sol vents were utilized.
Unl ess otherwi se stated, all comercially obtained
reagents were used as received. [00225] LC MS
measur enents were obtai nedscughéry a Shi madzu
PLC/ Waters ZQ 19*‘1 #‘gdrogg mass sg}ectrorreter
Pybri d system PEEPG Ol EReagt XK todretal agid Vst are 10

reported fromposi M Xe— nmode el ectrosprawrgeni zati on.

NMR (nucl ear ma resonance) sp a were
typically obtaife on Bruker or JECL &Mz and 500
MHz instrunents ¥n Phe [i ndi cat ed sol vents, All

chenmi cal shif{s & ecozaporkmizamn ppm Py oM

t et r amet hyl si W|th ance as the
internal stan H-NI\/R spec raI Zj are typically
I

reported an3||\.NSZ chemcal shift { mul)tiplicity (s =
singlet, 15 bf s brogad singlet, d = ublet, dd =
doubl et of doubl‘éts t =triplet, q =VHuartet, sop =

igg{;ﬂ?jalg ' ﬁ‘lie_'Z({ﬂUo P{/'Ph{efe%%p in d1c %Eng@l?r%s]]sc)@%ngn t? \%gkl |

in ‘ilﬁ’é‘afa}ntmtwp hon }ryw@@mczlegltehmlst,anldan Guehbi tc&xehat | ons
uti tl‘lhg&golu&%r)@}léﬂes fn?&e@ H&Etg%y stel;s chSaQ e%uI Gal

ease of reference, evi ati ona i Pf PR Utylaﬁff?te’are
'hotPrefergdy todens. \A Blyed] pfdride HQ & OHA(whertiu Za sclicfikd@lsGra) is

hi QHeth@Hefd%FrFH@ﬁGl? e{hklﬂﬁ@ éi%c%p( 1 %%LP E{%&QJ c%talémc %moug¥ (%85 2

per cent
ot %22 oy arcldnw@éﬁblymﬂmemslhﬁoglh a@é@odl tht: nmmurmsﬁsnned at

S PesihdsPRsie BissurtBAM formltion of compound VII is complete. The product VII

crystallizes upon addition of ethyl acetate after cooling to approximately 70 °C.

5 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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benzotriazol -2-yl-N, N, N , N -tetramet hyl uroni um
tetrafl uoroborate, MIBE = TBME _ tert-butyl nethyl

et her, EDAC =

N- ( 3-di net hyl am nopr opyl )- N -et hyl carbodi i m de

hydr ochl ori de, EDC =

N- ( 3- di et hyl am nopropyl )-N -et hyl carbodii m de, TEA =
25 triethylam ne, DPPA = di phenyl phosphory] azide,

| PA = i sopropyl alcohol, TFA = trifluoroacetic acid,
DCM = di chl or onet hane, THE = tetrahydrofuran DVF =
N, N- di met hyl f or mam de,

(benzotri azol | oxy tr| S (51 rret hyl am no) phosphoni um
hex aimeﬁoatpﬁwpﬁ%@tel acpth GA¢o nonisolpdd ketadisagyanatpVibard then

di met hw) ﬁé{hlfa%(lhgﬁi v1g:ac1d a&ﬁ’gﬁﬁgﬁuﬁﬁloﬁ ' (Hﬁ'tmsel‘}arrangement

equi val ent or equivalents, g = gramor grarrs ny

/i lligram 30 or mII|grarff'Bldf}'lf’rlLfJl %‘r m) =mlliliter or
mllilitegrs, h = hour o-—hou;,,gR = molar, N = ngppg,
nor X mn = mnute or tes’ Nszrregaher tlc
= thi er chronmat ogr 1p v/v = vol une tolyv ms
ratl 0,z an%}PatranHorﬂmmt 1 67“[ 00227] " a", "pP", Q‘ R
" g W8T e SunemRe al ﬁF?onsAﬁmndnlwitur ‘hoﬁ/ 1
ski | in the art. EXA 1 R.@ow

S’ S (tent-butylamn

0)-2 ((9)-2-o0x0-3-(6-(t gq}rome hyl ) qui naz@in
4-yl a no) pyrrolidin-1- cl ohekyl ) acetam d

OCFR3YUINNO/HN f \=N[00228] Exanple 1, Step 1
(1R, 2S, 5R)-tert-Butyl 2-b¥Hzyl oxycarbonyl ani #b-
:Oé@%gn% ehég’@)é&h %ﬁf_lﬁrs dcﬁ&atte%? téns?&%%éyébrﬂé k8O- 6
applanhydmeownmﬂwoml@@w@f@)abM@tWWM yelchalofprimatipy |
ace%@f bﬁy]-lsgbu{’y c}ﬁd}gfo&paté 1IH %ryrsgﬂsﬂt; kﬁb;ﬂ a?Blulélgéa?mum%Iuex(lei
R 0. 2430}1&06@% 1§bl°[ﬂb1ﬂé‘??, Wi@eﬁ Preéqﬂabémgdy@ye Anedditipapta
il {26@ehal m%}écafolmmu& &-ﬂ@&l&qﬁa@mn&mé ot Jrdpelel OM

flask. The solution was purged w direct nitrogen
i nj &EPCBRTLEF Bixed afhEdrig f%watmeﬁ-lwq 18 099 o4 i ppprexgBately 30

9) mﬁi%ﬁ az?k&fs@&@ﬁbn@)tf gnapmaaleazmér ffsﬁefe‘r&t@}sksowas/o scAUALIRE 8k
and back IS was repeated tw ce

e
nor & Phasy Hpnstsesrtal st weed abﬁHﬂEﬂWW‘éﬂl SAS:tFeder$Y ut i on f or

130 RdtAbAYIEnh A e bidghide® &bl Bis Wk d 8id the QFhabiB ek is at m
H2 for 18 h. The flask was evacuated, back-filled with

ni t MEGEHSly agiiated FspRputilh 44 YORC 19 BS nTheoraaniy ghase § thpn sepamtsd,
Pd/ Ga thdeaiQaRywaide Qiukidh RAiritd uUABILNS sisRk WEihOpteferred

drying agent. The Curtius rearrangement and the concomitant trapping of the

isocyanate VIII in situ with a carboxylic acid to form a ketal amide IX is

20  accomplished by first adding a carboxylic acid, preferably acetic acid, and its
corresponding anhydride, preferably acetic anhydride, to a dry solution of the acyl
azide, and then heating the mixture 80-90 °C for 1-4 hours. The use of an anhydride
in conjunction with carboxylic acid is critical to minimize impurity formation. After

partial removal of the solvent and carboxylic acid by distillation, the product
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for 30 mn and then the reaction was stirred under |
atmH2 for 18 It. The flask was evacuated and
back-filled with nitrogen. The mi xture was filtered
through Celite; the 20 filter pad was then washed with
ethyl acetate. The filtrate (-1.6 L EtOAc volune) was
diluted with acetonitrile (0.3 L) and charged
sequentially with L-N Cbz- nethionine (68 g, 0.24

nol), TBTU (77 g, 0.24 nol), and

N, I\I-omblstaﬁuqzsmppydzo&tlﬁg/tb asvnnempdratizre. MX is GoRébd Bphbtmndﬂhad drying

rea I e rat for 4 h,
durﬁ%w%\/\%@%ﬁé@ﬂr ?ﬁ%’nagggidkf ;Eg%é‘ ﬁﬂépen& on to a
clear solution. The reaction was 25 quenched with the
addi tion of sat. NHC (O. gfbtlﬁl) and water (0.15 L);
the m xture was diluted fU & with EtOQAc (0.75 L).
Phe phases wer eHpidnolysis afkttd epitedXed kabainidé Ke or gani c
phase was washed VMRth sat. Na2CO3 (2 x IQRQ L) and sat.
NaCl (1 x 0.75 The sol ution was_gried (Na2SO4),
filtered, and <o trated in vacuo/t ive -68

(1R, 2S,5R) - tertX bufyl

2- S)-2-(b B d 4- \\N Ry
(m(et( hgxlthi(ofgﬁ%lg @nﬁy‘ﬁmﬂo) * o[3.2.1}octa
I

|IIZ

ne- 6- car boxyl ate<as an oil, which taken into the
next step w tRout\further purlflcatln. LCI MS for
primary peak:\[WBoc+H}+ = 406.3; [MWNa]' = 528. 3.
"H NWVR (400 MHz, d4-McOH): S5 7.36 (m 5H), 5.11 (s,
2I—I),4.32(m1|—’ﬁ‘,42(m1|—|) 4.0 (m 1H, 2.5 - 2.7
( m [@R) 8] ﬁ:eﬁéta{ mdrol}}#)s,of &nﬂpl)ul{dax tglﬂ’ue ,ketgangﬁe y Y ac@ﬂp’hshed

1.54
ar e b%g%&%r% §flué\8n @{I% in Qrgergc 5er m@glhlz s?lmnf pmablypgcgt%&natnd
NNN2iNeduedus amttolnyolf tiforgadid p&ﬁerab(}sl)l\} HCL@P22%ks. BnapRbefed

1?0 Qempera{%‘re fa %drolysw 15(1-1]5F§'52LS sthr ren&o%:riltof gc%%o%é thze-p(rodggt 182 )
( benztyabteakyoaﬁdhbmmdﬂam m@jch f-cksRE N kd dihyD R iate A ARbn. TTIR

oct ane- 6- car box ylate (0.24 nol
as s grogléf%x Céy(g&ﬁlz%sq}[oé’h%hyi %Cc?@éedlﬁ PR§oOolREsto T Qﬂ’i"‘s‘%‘BPe\%ﬁe:l apd is
i od@nlsteh by Bltrhidon250 dgjng angh-S0t%h ieRid dr G10(48,) JOFALR, £ O)-CBz,
tengergtyre. The reaction was concentrated in vacuo.
The tesidue was di ssol ved in dichl oronet hane and
léoncentrated in vacua. This was repeated tw ce nore.
The resul tant sludge was ]SShdl ssc,ol ved in
di chl oronmet hane (0.4 L) and poured into a rapidly
stirring sBedichorpnohationbBEetfainide K)to thEheninoaside Nt
yel | ow sol i ds x\ﬁa;@e col |l ected via suction £ [tration

and dried r hi gh vacuum to afforgﬁe Sul f oni um

salt (179 ¢ is material was take to the next
step wit hout furnt her purification t%r primry
peak: [M Rso 45 8eddctiveaMndtior 520~¢ -\\N MVR (400
MHz, d4-Me S .35 ( ‘* 4.33
(m 1H, 4.2 (m IH, 3.9 ?n"IH) 45(m

2H), 2.97 (sp 3H), 2.94 (s, 3H), 2. 78x%(m 1H), 2.0 -
2.3 (m 4H),x1.7 (m 2H), 1.52 (s, 9% . B so present
are MIBE [1.18 (s), 3.2 (s)] and trace¥ of

N, Nobe i t etoraameidition bR pheferibly fnilchloromethane, a primary or

20 secondary amine is added, preferably terz-butylamine (5 eq), followed by a Lewis
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1002301 Exanple 1, Step 3: Al of the sulfoniumsalt
fromthe previous step (0.24 nol assuned) was

di ssolved in DVMSO (2.0 L). The resultant sol ution was
stirred 25 under nitrogen at roomtenperature and
charged with cesium carbonate (216 g) portionw se.
The suspension was stirred at roomtenperature for 3 h
and then filtered to renove the solids. The solution
was divided into -0.22 L portions and worked up as

f ol Iaoidsprefbﬂably i é(di(OPlei)z (m'2>ctw uteZ(I"C@o QZ. [The wagting imirteetixture

W th eth ) hed successi,v

Wi t pS v d toa@%a(gaqéi l)|_5ane h 01 gﬁr]?(ﬁ V@ ed asac%m;ﬁ W (§m¥thyl
org an]ﬁde Mﬁﬁépﬁ&rah@sdndfﬂm dulﬁdidaZSé)ﬁe)aqtloﬁ indittee m,glt:aemlfor 4-6
¢ OP t HB Ft%yl acethtl sah s w1th wa er s t%en a%gecﬁ I”[lﬁé gtafuum salts are removed

25» ( (bS)ﬁJt&n(xbardzlyd pm@ncia?ﬂbmnyﬂaam finan) th2 ozanip f]hnataltm datar ds 1tyl
g’ g%l%?qﬂ?an aqu *1)15 gé{& 1%L”erab§' I]I%gEfm%ég%(gomg a%?xx el 2 deg and
fr eelqﬂqomaseeplremmp}ohcemr@ai rum15ydro|xﬁb ldsdtﬂendrto e bgimtey

?igg; m%g?t&wgr%_ﬁff 1s§§$$t§%to%w2£\? e’proésc%él%la gl’cﬁ- N!éihane

4. 35ph€sm1s thﬂ)sepaqate;_d a@ﬁwasfpp{; twi@@, v@th(amamﬂp]ebium@h]@ri@empluﬁmﬂ_t)),

ﬁ) 64’81‘1606 t}ileg%iesnai éagm orﬁeréﬁ&d r%u% H‘rgllg gréte rf?igﬁgzmetijranz is

mat @P«Pbangeé anto ¢yl |a9qtﬂt%byecustlélsﬁoa agdKI dyﬂba,lhzsts fowokthyirgetitn
MrBEJpéﬁl-co\ﬁﬂllgtuﬂg )wptzgxg qacﬂ%nt Q1 is %@B{e@ gf ﬁftr%tiagh ég f%ﬂ%xa 65- ?d}g

col l ecti n% resultant precipita

1, scd(for-Ri2H.Ror €8 Ry~ Alstren- &, Rib=NOR, 2S, 5R) -

ten-butyl 2-((S)-3-

(benzyl oxycar bonyl am no) - 2- oxopyrrolidin-1-yl)-7-0xo0-6
Jazabi cycl o[ 3. 2. 1 ] oct ane- 8¢he@®dboxyl ate (108 g, 0.236

mol) in THE (1 L)p¥pe teemroggﬁnmaoh 1anfikd xtm hydr oxi de
10 nonohydrate 1s21 74 g, 19 nol). Water (0.3 L) was

added slowy Uek t hat the t enper at ur e_gi"¢f! not
exceed 20 C T e reaction was stirred t oom
tenperature Pnl ght and the volatile vve?e rem)ved
in vacuo. Thex sz,‘,adjmi &

addi ti on of O—cdje—gpﬁﬁ%ﬁgb& O@ esul t ant
white preci ate% vvere col l ected by ratol on and

washed with V\;ater (2 x I L). The solld]r:f;vvas

di ssol ved i% dikehl oronetbane (1.5 L) &id Rater (- 1
L). The organjic layer was dried (Na2SO4), filtered,
and concentrdted in vacuo. The residue di ssol ved

|h n [6ewC R@IﬁZvaLéf tﬂﬂaﬁ&;ﬁe{}ﬁot&%ﬁ@l bloapR,, $@EHR) QECOQ@HZPh or
eat at re t Ol 1 . arated aft

c oo@ﬂsh £ ORerP IQFF& %Mdé"%%‘}“l“%&f‘é‘&wvu ERFinpep plsptiop referably
Ah e seetigadl] id shewedsence P dalaBet, BryfefaB§ ISYE UG, Z@sévRfhl hdhrs
{280 IQ[rhg:) gatglycr)slt 1st }cl)enarlenflo%géj b)} Hteratgo?lszln[i ?n%th r%o%s%%ch%@ed mt(g ét@l

(be ngtdttekwmaﬂbﬁmy ITherprodyct RIOXBIBY Erpdllids foth -ewl)ac&até ot

- but I no).cycl ohexanecar boxyl i ¢

ahi CETEE T DR g 68Ny on g e Byt ry T
peakk,=f 6B HkH R420-E2; R[ABoc+H ~ = 376.2; [MH "

= 476.2. 'HNMR (400 Mz, d4-MeCH): 6 7.35 (m 5H),
811 (s, 2H); 4.35
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(m 2H), 3.72 (m | H), 3.45 - 3.6 (m 2H), 2.99 (m |
H, 2241 (m 1 H, 2.15(m I H, 25 2.0 (m 2H), 1.6
- 1.9 (m 4H), 1.46 (s, 9H). [002321 Exanple 1, Step
5: A3 L round bottom flask was charged with

(1R 2S,5R)-2-((S)-3-(benzyl oxycar bonyl am n

0) - 2-oxopyrrolidin-l-yl)-5-(ten-

but oxycar bonyl am no) cycl ohexanecar boxylic acid (75.5
g, 0.158 nol), EDCHCl (33.5 g, 0.175 nol),

1- hydr oxybenzotri azol e (23Séege70. 175 nol ), and 30

di chl o : sl ] stille

Foom ¢ eoupng Bk Xhohen b GRE bbbt grouy LG
changed froma white suspension to a cl e¥r sol ution.
Ammoni a (gas) X8 bubbled into the sol ugi o ntil the
pH was stro basi ¢ (paper) and thetion -70

was stirred ©0 mn; this amoni a adgi toon was

repeated and fhejreggtion was stirred forgancg

addi ti onal no Viat er “QREeailed, TY g3fii ¢’ phase

was washed “with gat. NaHEO38, NaH2PO4 \and lri ne

bef ore bei ng g:oncentrate 0. Th% resi due was
I

slurried wirgh “agetonitrile(0.5 L) amg
concentrat edxiin to give 5
(1R, 29, 6R) - 2- ((.S) - 3- (benzyl oxycar bonyl am no) - 2- oxopyrr

ol i 21 y§§)n_t}§§1f pleqmpound I1s accomplished by coupling the

BUt @yydlABRMAKE ALY LHERKR _@1&(@&&%&@&1@%&‘5 iRSe Bre tLetoGt‘a

solid.(75.9 % -100% hi ch was u n the nex

st e HRBE PrefiraoheFethylpming. it sommativleyolent weh s i nar y

Zigldg:h]b%ﬁﬁ/nsl'ﬂsipreapa&ﬂ or é”cbtgfj‘riMil\gkiithlﬁrognzgxaéésbe%%;e?ﬁrbthﬂ A=
. . y - A . . . m 1

5 1 ior{a%o’ner%_:bre’ th%r_e%g C()E{Fgl%_")n’d t@_sg]é%((rﬁf remd’ f0132_4648(hﬁ§ at T@m

1H) feniperdtare( My solutin ofr&louflpredld cridde ISiedoBycli¢ Edm ofent May

m 9 - 05 2 1. - 1.9 (m ZFH), 1.46
lg)s , a%i%é. e“%’b"d 54 3%‘%&33‘%}“ 80‘@‘é‘§Ped§31§f0Wn? Baethed Withdidute
r unagigh preffarebdy @gerab 5 povdacaiscia itk aqaanibpreds fphraRE MROUS
Wtr ﬁfdﬂ?rfi%et%a&e’is tﬁérpe?c"hkaggedrirgg thylggett'}tg lr)g Jiétﬁlgtlfon. e grg(iaurcgl?d
R, 28hisRyrystallifeSfro@ < thpkacetytt opopcasiing ayd epiaikoddd RioXOPEtED |

| di By ilratiollaha 35 1 o5 i “H. Re, Ro= .
but 2& )12 Car bo n@@gﬁq‘fg’ 2‘3%8@ P YR Eon Rkt Bt e “Bygtig e 53
lano FET=GdefurimetiyDevigazold-4-y1)., and 2.6 L of water/ice.
The m xture was stirred and cooled to O C. |odobenzene
di acet at evé)éS. 77 g, 80 mmol) was added and the

r eald0?3h the proeese gif this inventien, stertiig material 215 cegmetially

| odphgibies faticacAliAh Spaas, i 0N cY@s
stirred foral 9 *h (rygggIt)ai ony.%? gﬁrg)rdél};?}gs%f@%#ﬁgt' %X@%nﬁsr e
was BRYFYEY PUFTFFS gtagipergarriah haors tpdesietdteydupmiambotiznd 2
280 REC1dE EnkifioAN B EHRliTy Qi&fed Tab%p%g?ﬁzte fé%&r{ggog?@él%ts%ﬁ in

4 eq N, N-diisopropylethylamne "an

anh{8PT-dEeRECEss SHfisdcadsiapyn erder toprprpredergen maritities dighe

I e aenipoithdAebrmilh OGRAUS th £ SmERAM fibiRAod &ELS) - The
acetonitrile was renoved in vacuo; sone solid
separated fromthe residue, and this was coll ected by
filtration. The remai ni ngxAMpi e was extracted with
di chl oronethane (3 L, then 1 L). The organi c phase was

“lRen
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25 washed sequentially with water, sat. NaHCO3, and
brine. The collected solids were added to the organic
phase, along with activated carbon (15 g). The m xture
was stirred for 30 mnutes at 40 C before being
filtered and concentrated in vacuo. The residue was
dissolved in EtQAc (1 L), and the resultant sol ution
was stirred at 75 C for | h before being allowed to
cool to roomtenperature. A solid separated and was 30
col [[e@23d Bie follbwing Ekaprples Thiskatsghbodimeats opthe invemite

furt t [t [ LSS ed
i GoEbl HRFGHR Ralc@E el niuimdfaRa il ne pR3Rint
re-ctaystal lized froml L EtQAc; this was repeated

thr me Ql ' r

| ez o o s TR el el aid: BB ot

t5 megragei (egaredre. Eerrmehyidequbtsactiont Brigisiiohens freo IEMjwemer e
recr [ Polel e

or ove}ﬁgfo%d Fof hér\%a‘éf;r‘o ?t}ga%el]t L%PAH% L@ér&(fe sbiSerdtOwere rdtizkd
(1R @Wsw,@)le@sa@:tétﬁ@ 4] dermmergiply) obsan(elé eRgtoxgyeesed erTyeivet.n
0) - Ziooz%lopxbmé h]@asﬂre&lem )verx %i)tgig%)éin%%rSQMu[eﬁﬁLw\/a{e)/s 7Q

>99.5% Db primary pea
489. Smgle[quwlﬁmass &pe%@sleer hybpd RgIR0Y. 4200 for-ke pagh of intest)are

1(% 7. rgbortecy frém fa&ztlvéjfﬁode Sleckrbs 3&%}* iofiAtion NMR (ﬂu%ar]n'f%neti@ 15

2 4 4es€mnc@ pyectrgwgrg t)(pﬁs‘afl)[ oblq)med:pn @wkt? or JRQL clﬁSﬁ Mj;1|z|;|r)1d 50087
(s, MBEthstrulned® in thg—malcﬁtb(ﬂsol\%ﬁ& All cithidaBshifBHe reﬂ_d?@d in ppm

stereochemcal fidelity of the Hof mann rear ran(gelment
was fE@hErIRRtty sfireatghosobass ePYEE® theripigraglgagdagh a FyRME
of tsbéc&aﬂdataamp@wnsi rep@edssd QOMAwh: Rhérhigdl K181t J;nm{l&ia%%é]— singlet,

](SlR lﬁae Eéa)ad g%ggtéz %ﬁg@&% ﬁo'd%ﬁéle%f ibe RN o = quartet, sep
( ( S)~ s%ptébﬁnimhlﬁmw@pbmpydram Ol CONSBMAN (), hridl iftedratioh) C

0F DB S ERe ARl et s entra g Senderd o iioms atized o

C. THaein, theaghdudthe SpEcifititon. Paass tof fefe@ﬁc@therablﬂmlanons mclude
wor 851 &5 et S ed §65sh 2 BBl L SRRy R o
YMas ddiromatogaphy, Bl = aahaqiaﬂcemdﬁ%dtﬁalm@lsélﬁr IRT -awvdmagpesuse,

Ql n( th
Sl Gokd BB 1o
di ¢cHleaaoty mlﬁ_asﬂéJ X.NgNktetranherhylurgnéum tombiormbdrater JARE ¢ TBME =
| ayep,,. B‘(@)aﬁ’e’tﬂf{?g?f}}’ﬁm&@@@dimé‘tﬂ&iarﬁiﬂE&Sﬂ%)ﬁ@%%@lc&%o&in}{@e

benzyl
S, 2 Rydryhloridg PG miNIG-dimethilemiogretryheX pihyleaberiiopdes THA i-di

¥ 3- txétf;ﬁmﬁy@masdmnﬁ Qh&bﬂm(l%déa Ipplo%égrxbﬁ 'afézhol TiriaS-

am ne was used directl

fur ttﬁ@?‘)maﬁ?}}claﬁlﬁc%‘t?MOTﬂIChﬂfwmgi}le %rrp‘le@ahldm@t?’épDMF =AV.N-
sol %ﬁl&ﬁ&lﬁ%ﬂéy ]30&33) (bénzét(ﬁ-z%l 2510@115?{1’11@&@}1%8 osgélonlum

4- am nocycl ohexy % -oxopyrrolid | car bama
g, ggxmoyh%ﬂ@teg tOB\CFi Et yl acetate, DMSO dlmethylsu1f0x1de

ter }d‘eEx@@s)deWﬁ' Qhe 1\%1errir&he§lﬁ@a'lelatszg dicaRer g;am@Am&F nriflgram

)"in methanol m) was ?5 stirred at room
& s il igrems. myy (opmpy = rrrlﬁélteé o1 Wt”ﬂ‘é‘ﬁs Resh e BeT e .M P13 =
di | Wogflal hih B minute or minutes, MHz = megahertz, tlc = thin layer chromatography,

v/v = volume to volume ratio, and ca. = about.
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acetone (132 m) and water (33 m), followed by
addi tion of Dowex-50WK8-200 (33 g). The reaction was
stirred at roomtenperature for 2 h. Dowex-50WK8- 200
was renoved by filtration and washed with

di chl oronmet hane (300 m). The filtrate was
concentrated under vacuumto renove nost of acetone.
The residue was diluted with {0 dichl oronet hane (200
m ) and washed wi th aqueous NaHCO3 sol ution (200 m)
and [0827Ine"¢"2B0 "R ynd "$here storrbibpmidalalgsigotions fanibarso hesee
ext rRatEd mMah di chl oromethane (2 x 100 m ). The
conmbi ned organic extracts were dried over Na2SO4 and
concentrated. -72 The prBb34MPLE1

benzyd@) §-tohe

opyrr o(l |)é|S ERé %?ry %J%ﬁg? ? @sﬁ% %&g&ﬁéﬁq}lﬁmfo :
g, 90% yi el d) wlaemqpényarqhﬂmﬂl@mclphexﬁo@e@mu(eloo m )
and Hexane (200 ni). HH— NVR (500 VMHz, DMSO d6) 6 ppm
7.99 (d, J--9.35 Nl 44(d J=8.80 Hz, 1 H),
7.28 -7.39 (m 5 ‘ 4({;;9(5 51H),
4.31 (d, J1210H2 8.98 Hz, | H),

3.27 (m 2 H), 2.82 (ed Hz, 1 H), 2.52
- 2.65 (m | H, 2.40 ddH3122 7Hz 1H, 215
- 2.31(m 2 H. 2.09 (d, J=15. 40H, 1.90 (m 1

H) . [do288) (Exam%lé'ii ,St% 16%116% flée) BB rWszen %y@%&:%ﬁm

[002361 Exanpl e a sol ution
in a|06ﬁ-pag%l?f@tc}pé}1%l]og@e GIQrWylatg@9rﬁggp¥4 jngl, see: P. H. Carter,

d| c loi anm@l&bﬁl&%n(\% 2065)/02a§00§)w§ d&@@lvaﬁﬁ %ﬁlylﬂcé@e ar df‘) and

! % Xxture was then stirre
oo metf%*ms‘% %Pt“lﬁ‘f’% W vasw itot N GOL@ R Oriod andst. Hefﬁw K
(S) 015 (f. | Se2Rytichvag eilﬂqugoﬁ)-aaa%Nﬁit&MﬂéMy if1o Q%5 HRWEE 9
I|dru {t ﬁgn@tﬁ% 2325 GOmmg
di chrOPSRIGRE i P igadien (s niagge ipicaSinhtore
( 3gbﬂhg ch3Qed mmm()% mT/c r(m}n 1;_;) ?Imaemaggéﬁ etrnoﬁﬂlbﬂeommég% wEéJ1 e
a I I I solution at -
o1 katha BB a2 Vi Py (i SBR S Bt droger
15 e mwesr Ia[b@lp@thro'ﬁglethp edgion dar 30vasn fridties iedeaafidreras tideduhie 1
rea I HPL uenchin HPLC
I T ST T
cooel fresh catalysT (amaf BPKE2 H(yilllvgenrwad ibetibllcdrioregh higerseluti &6
r ir
oL PRI 108 e SRR s A ThAE B N5, B TS s
aq ué‘@@éﬂteé el All{30th mtrdegen. Tﬁe NPXteEiveE ﬁmetred th@sgh Celite; the
Hil g f and th
2 RI- 8k Wsfhen Wabhel Won b Ieaﬁéatg\ﬁf]}% é-ll ahe]pgﬁ gtLeE?% AC ‘éOh(% 0

agueous Iayer was extrac ronme

m ) Wastiigted pahrpgernatrigiChlomd dearged neubrigr wittwe NeCbz-
ext magiosee Wsizho. iéNnJSpTBtT é? e Q)JZQQnoW an%rNjN Jdﬁsopggg%lﬁth§'llnq%e

product and the undesired tFans | soner wer
t hel*a&telP-¢4 mgbeBirgeachepss stirreprpgragmritrnventirafor dhoduring

aqUeBIIStihey afaﬁgéd@foﬁl dl%&ﬂeﬁs@dn' té ggleé’f"s&ntlokz he @g&%g kb%s 25
ol uti gn, of NHAOH pH 8 and extracte

i cHicBshEthA éddetwneésac ch 75 LM@ wtey (0. ’(511ﬁethpmo<@uct
VVaSwﬁerlthl’e@ aifthé valhkasGAc WSS, TRGhheaNS hSREBd W arsd dnk!
the organic phase was washed with sat. Na;COs (2 x 0.9 L) and sat. NaCl (1x0.75

L). The solution was dried (Na2SO,), filtered, and concentrated in vacuo to give
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aqueous | ayer.) The conbi ned organic |l ayers were
washed with NH4ACI aqueous solution 3 tinmes (3 x 200
m) until there was no trans isomer left in organic

| ayer. The organic |ayer was dried over Na2SO4 and
concentrated. The residue was purified by 30
crystallization in Et QAc/ Hexane(200 m / 800 m) to
give the desired benzyl (S)-1- ((1

S, 2R, 4R) - 2- acet ani do- 4- (t ent - but yl ani no) cycl ohexyl ) - 2-
ox o i 2GR deni-batyl 3+{(8a?-anrtoayqattOnganige)-478% yi el d) as a

whi gﬁgg)? hIo‘ﬁIbu\Mngl;IJdg =7- ?}/(9 -6 %a}%&&clgﬁ% II}IM:’)An(: EQ:Qr oZﬁath\/g)%n oil,
5 ogvh{qh]wagta n mup t}]_emeprﬁep ]gv1th91|)t furﬂ;exojpn(l@gnoxg] ag:/g@ fppprinary

6\8?0?&? = 4% ?’M%r 2. %21}9111 4od IIZ'II-I ’ﬂzi xxie%}f)”b

'ZSH) 7. 3§ (045H)sS5- 1) 2H)d- 2 (IMJIIS) %2 (@MH%I] 4. 0 (nE 06237 - Exanphp
1 98Rm M, 701 @ 26! 265 @4 RSWEVID( P (ol 24013030 Ao
ac etpeasend are QA E-26th 0%, AdT (N And W&WMEMUWW[MI d
| n- I%—)}lll carbamate (43.3 g, 98 nmmol) in nethanol (400
0% wet Pd/C (4.34 g) was added. The m xture was
ev adQIH?%ld Exampla didten 3| féélamnlq o (HRs% B mbiy h2-45)-2-
I@ydrﬂﬂ@%)@@irﬁ&9ﬁmm-551@ _f_ tﬁ}tlﬂIfo u‘(ﬁ%md@)t‘I B)Ioeffjaz%t room
rrperature he m xture was ltered and
vvas wéacwﬁzmocm ﬁéﬁépxy (8- 2ol %ﬁﬁanqéow@ BIYIPRRERFedigleyas

Vac eaitdd ifliodSieSfne Eﬁmso ¥ A Bl aasumth o RopktAprRitte WOIR

distilled with IPA (2 x 100 m) under reduced pressure
to d?a\gtéonmaéa%@trated in vacuo. The residue was dissolved in dichloromethane

N- I( )(aﬁ(R;c%fen&B}zd % vfz&u‘é) TBis v i@@ia?eﬁ wleelpgﬁbxé oIrhéiIeﬁmarIt sludge was
y er u Cl onex acetam dge as an
G Sy Ok R R SR s Sy of
n eXtM'EBE@ Ot hrﬁuiesmtumtybmfw sa)uns Wdre adlie@sn vif §023itration and

N ( ﬁ?f éré‘#gthe fc‘t“(n.éf-rgorg eﬁg %lugljn_sgﬂ (179 g). This material was

OX Opaken Gikd tlé mexflstap \ylﬂﬁut(fhﬂret plrificytioani GO fpe prixhay péak adet

e S A0 0Bl L 0 G0 b B IOPR L

;(Ot r isfdoyg LHNEBAYh) x:q{); 412R(ed, m)s 302 B, g H), B07- Fabim, 2HB.9P G,

t I 1021
The )?%Ir(e%%g 7§t(| T e@ﬂgt bI’:Igom en‘xg?é?lg’ﬁesgg%gggl)@lﬁ?
and prdsemare MTBE [8d 8 &), ﬂD(sEaﬂd)ﬂracbsInf NS N-teganhettgdhrea [2.81 (s)].
I t der. r.ed
501 S0 YRS RUTSOLY L SF SR PR RRERRILE 78 1
( I m)ol awehnal) radisselteduw IMSQEEL I )c Taeieshlgwisoltiii@nwa stirred

r ter. an of
£ 0 g RN 00l A Syl G
aci dogiopyise Ollhs stspgrsion (wat-btidred yt rogrs tegyp@miar;tfgd} h gyidithen filtered

di chl QrRuELbamas. (B g%olﬁt@cﬁ \»I;&Iimd-gg fud O?QIL PR I;Iﬁirwwzeg 618

Iayer was extracte acetic aci ution
N ; apfelipes d ripgtioonisiund (h923DDwasldilviad with ethylhcetatedl.50%) 206

gl aquvagIed ?1?&&3519619%{9 )yvate;r II%IaO—I 2K q gqune%? ?9 3cil% a?hedor%ﬁ%%gs

wer e bas d extracte

30 t hvad ididsd (DpaSRek Alkated, e@ CRNCPEOGH zy vac’mh eThegatdice R, 25,5R)-
or gam smyllza«g rs%&ﬁp@xﬁsﬂb&mm@ 920&8%1?:‘05@5 sdtRoBlde

rude
azablcyclo[% 2.1]octane-6-carboxylate (90.8 g, 83%) was obtained as a
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yield). The crude product was purified by
recrystallization fromEtOAc (400 m)/Hexane (900 m)
to give 42.86 g (88% N ((1

R, 2S,5R)-5-(tert-butylam no)-2 10
((S)-2-0x0-3-(6-(ttifluoromethyl)quinazolin-4-ylam no)
pyrroli di n-1- yl)cycl ohexyl)acetam de with 99. 7%
purity. "H NWR (500 MHz, DMSO-d6) 6 ppm 9.71 (1 H,

br. s.), 9.02 (1 H s), 871 (1 H d, J=7.97 Hz), 8.59
(1 ppicregrystalingfogny, filep frofdl fetramaty] o8 ryBirityl LTAMBifr ,pnﬂla@abeak:

g % ElM lggc,-kﬁj_“& 35_% 4"@24*}_1}1# d%i'so 4, i’q ?qé/éé EAQW 4 lé%ﬁgz P 755

3. 4§H_) 53128y 2H), 4};15 () 2H)31. 360, 1HB 3465m( TH}B.3 (5, 1 H3, 2064 (m, IH)

( éH 2t12|§|3 5&2%"&? 1?@1 Sgi‘? 1::7'] d’%ﬁ %Hg ?gg (823@1 ;%C\‘%lge%i_}%ls
n@tegl can he isgatedpasiy solig) by diss@vikg/R NG (IMelyme}; 2@ d6)

S p@lgﬂténz}:% 2301uﬁ]1<-§? al??éscolléé]%% §1§ 668@%%-@%‘@“% i é; ( 122 ggr

s ) [00231 oEan}plel Step 4 =‘2$¢2r111g1801’4219m of LIR12BIR)- B:3-bBG] 2-((S)-3-

(52 g%nzﬁ&ﬂy&llbongﬁmﬁ@)a éﬁypgx%hdzhzt 3135 IS:X;?\IREZQP zfgéo[%/éizl’]oc%ne- -

Dws@ra@yiag (58 0886 maD) MSHHF (i) wasdarged Wit ighium Apdroxide
102l Gfbnotyarate 2H1A33 b@@@x’%g’]) @’atex’s(g 3%} wa$ hddS é&?&%ﬂﬂﬁ%ﬁ%

F, 11.25 Found:
10. WPC%MWFWW@A@AW@\IOWWB)@ PODRBOE

EX amaérﬁglit andthé e&lﬂﬂés'v&éi’é r@ﬂh@\@@ b2k ThShE Pvag-adjlﬁﬁd to ~4

ﬂ’ he}‘ gd ql} und- bottom flask was eckw pped
WI t Qe fieafdiden H&h‘Cl (ﬁoé?ll)é’&f”ﬂ%ﬂ’%( The Fraeiggievhiteand
t WO pgeipiraes wAfd @llecta@l ifiRGtiodha fvadiRd with @alet @K WA he solid

RS S S R Bronkab 579 aat W - A ossmieamyr e

i di dri¢d-(FhSOG); {ite@¢d; and concentrated in vacuo. The residue was dlssolved m

but |.oh b d
7 ; 5 %%@&ﬁa(b t)‘ig)fm%xe resq)x %olgtu%i(xxgag fe a}erd agr)éélf)bfﬁi f 1? : sf,oéldg( 3 00
mL) sephtatee pftey Icmhnptmdﬂl‘ el W colledwdd, ViR AtoAD These sunds w&te

di 29. 9 |

; égg‘?ﬂ%ge %%85?1?1%’4}18%%' ?J%ﬁ%:ar}ol 3 aEchdﬁh Lfl%&%HEIR) 2&5%-(@3
20i rebepzyioryereonyl frsing - exobarrdiding 190)- ﬁftzert631 mmol ) was

ragdﬁlﬂoxyzﬂﬁonyfaﬁ%ééygghe\ﬁ@rﬁéca‘?ﬁ)& ? acﬁeagg whl"fle so ﬁ%g ? 5,?93‘%1
h, XeldhWHi@MStiprmsiniary nrelks [MtBowld= ﬂZi) zﬁumowﬂse: 305.2;

t |

Joofary v 0el EhAIRAAR 8 Onkort o it S0 ST, 2y 435
of GBeth.-TAdndI e, #51- 784, r’rﬂﬁ,) 230. (@ oL Y1 (oThE), REAGh) 16D,

z\_v,vas2g tyrat g ol M ac then dissolved in EtQAc
(1.2 @,ﬁ(}gﬁ was \gvasH\é\d tégbq?ggtlally with water (I x

0. 3l0|9§ 2l s aExanméﬁ—le&p 62 A 3L @usd boptom|fskHGIs clhiatged with3 L) |
an d(lWZB’Bﬁ) ﬁ?(l , SX3 @oeg’zyhf)xyca;r%ﬁyl%lg@rﬂ gxogm%ﬁlnwa}ﬁ) g“itﬁ‘

(Na2S™4) ered, and concentrate n vacua sol i
ap p'é‘ﬁ?"éfﬁar%V‘9mé‘8}cb’%}°}t§ﬁanﬁwhomélc agid (e, P63 wpl), parnsbﬁgs

Af t @8 5tgh@nsqh@; '1%?&0%@5&0&1%"(996 o 300 s o1y 100 30

t OAc/ Hexanes was ad and the Rixture Was stirred
3 y e? i:ﬂl@rﬂx[net apg 61 K)o [Tihgy r%@n was stirred at room temperature for 2 h, during

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

was bubbled into the solution until the pH was strongly basic (paper) and the reaction
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collected and dried to yield tert-butyl

(1R 3R 4S)-4-((S) - 3-benzyl oxycar bonyl am no- 2-oxopyrro
lidin- | -yl)-3 -((2 -75

trimethylsilyl)ethoxyearbonyl am no)cycl ohexyl car bamat e
(60.5 g, 102 mmol, 81 % vyield). HPLC showed that the
material was 72% pure, with two 12% inpurities. This
mat erial was taken into the next step w thout
purification. The filtrate was later concentrated to
yi elves gtiesd ferrl 0 mimg ghigjangrponyy additien wasTencated giiddheyreactignwes g
(87 &nedﬁ'or]&QMQAnaﬁml Watkr whY dd8&d %k U}%axF ¢ SR s vAkhed

Step 2: A d 500 nmL round- bottom flask was equip ed
Wi t AVith st N%H rNaf#é‘Oe g bying beferspeing Fepcsnyratagl fryacuo.

t er treshidt Whs shiried w1th acetomtnle (0.5 L) and then concentrated in to give

R 3R S).- 3- benzyl oxycar bonyl am no- 2- ox 40 rrolid
5n 1119?.%,51@ 2((%.% 3-(benzyloxycarborylamino)-2-oxopyrrolidin-1-y1)-5-(tert-

tri nfokycabbyAnifd)RIYSARRABNaAMAO) F)Rd PHEXSbGAL at e
(60. 5(3 Cl-yy|2CIlZ )%80 . aandea sol uti onm LW
par a0 Mféhegmt}%?ﬁxet%?cw oWy RHECRiop. BOMES fyr pripmy
Molprak: M-BREH2ER 25 £; :FIQ[@HHTL%M@ﬂd[M@LhﬁﬂTGL 41630 'miNMR {oe
m xture was placed on _a otarzH evapor at or__ and the

bul M di-MeO 35 asHp kb (etfly Hat W2 704m. BY, & (m,

Mhenmt,hess (i ¥hUz.¢1 REIAN 2138 (hody) 2. th@, Yids WY MMBSIm, 2}2 1.65
rel eased ﬁ)gd the bath tenperature increased to
(the]t {dP & Wk i ed between 44 and 51 C, it was
contpo2B3jed Exadhple l,rﬂaep ﬁdﬂiﬁtréaaﬁbnﬁvtas eulif ﬂmlfeqma@ pamonli:a@d

m xture rotated. at this. tepperature r . exact .
one CRBDIAGLIPT A9GSEES WO, 14 5 e RS KUA e bationh fles oo chaseed ish
t heni1rl2$ SR)yd (M3t (BenzyOACarbdnylaminoJ-D@xoyhghdin-C-yDia@e:-was

shed with 0.5 N OH (2. x 25 . Jhe aqueous.
P R S A T o R Y O i TN
vvas st 2d Lvdf tWatesiaé.. THehHiGhre(Whs Xtirred 204 dvhled aﬂl]bCS alodonhiEhe
X ) es vere
| i tdu"“é’%gte gﬂs 1 ﬁe%’e‘ﬁﬁ&g%# i é‘\éq@a‘é Fedeiln fas 8 e?’g%r?g‘d M ﬁ
Et O& qqbf )onCEOzentghaceamdNaz @ddehafhwc@am wasemtrqrdafot 9 Infrsaction

S 42 e pREACHAL Oy e o
Wr | od agehia@B@Hjde. Divprts oyt thigty chinutzs it NatiisapropYiethylamine
r es'aﬁ&'? e \EetidUhh Jﬁldnglgxcl Pw&#ﬁehpﬁ%y Qi atheﬁjegloxphzﬂlg

(13 cmw de x cmta rst e uant was pure
Et Otneoce@ad towmpletwnr{éll’b@b aihel aqgionHIHE Wakrsmaved in Yargmgpraccialid
e!d%q’ﬂ‘?-reglgﬁ arrd thid was-@aﬁecteﬁ @9tﬁltﬁ9§n Cﬂ@'i'éfi’ﬁamufkg

theh esired 25 product were pool ed %et er and
evapthidie ¥as ﬁtxéfafé?df‘b‘?hcfh‘ihll%m%?é‘sap? ed- J_henl ). The organic phase was

A5t 1 iveited ¥dqRbdtidhy ®fhWhter, sat. NalICO;, and brine. The collected solids were
(1 R 2S, 5R) - 5-am no- 2- ((S) - 3- benzyl oxycar bonyl am no- 2-

oxoiedar thepiganic phases enstithasvasdisaibat 5 €3 1The Ipxturg Avag

MO | stirr &30 B0yhiah el at 4(1@6’@4&} bdRbA afd cobdnBhtB W& 0. The

Preparatlon Ste A stirring solution of 2-
(tr ir FI)YP‘%‘#I?S9 Vf@(‘m‘% (1 L), and the resultant solution was stirred at 75 °C

( I R &S, 1DkYor %begﬁg am@wecln() cSl tcﬁom RaL@XIC A DA Ydp@iied Brdivas
oX rrol]drLn-1-

| ohe ylcarba
82’0 Apy ﬁWa‘é‘H’etTéﬁus?‘fqy Yaé pt'rs‘x ‘E{}ﬁséﬁ("gzétﬂonnq was first
sequsdivalih §.5 WA C] themﬁ@ptydt@tzhydca&ntm 14-S38alBzelBrom3 L

e d
a) E?gAc; this was repeated three times. The solids obtained from the mother liquors of
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bronmpacetonitrile (109.5 ng, 1.1 eq). The m xture was
stirred at 40 C for 30 It The -76 solvent was renoved
under reduce pressure. The residue was purified by
silica gel colum chronmat ography, using 1.5% of

nmet hanol in dichloronethane as the eluant. The
desired 2-(trinethylsilyl)ethyl (I

R, 2S, 5R) - 2- ((S) - 3- benzyl oxycar bonyl am no- 2-
oxopyrrolidin-1-yl)-5-(cyanonet hyl am no)cycl ohexyl carb
amaithe ahews weir ra¢ryetadlizad theee tiesumingshessahk chethdd OTHEgomBided) .

L ; - = J . le 1,. o
At s e deeMatiet s min oot MaA o YT ot 6 600
of 2f te(ttprh@f?ﬁﬁj@—li—ynte)agﬁdwﬁ—((&)%—(benzyloxycarbonylamino)—2-

R 2 olfdin-1-yhéyelo LD BpLe lid
o Oy By O M PR R
Caoerimgy Perk7BITHHDR 18941 MdBetilorgb. h EHEMRI400YHz was
COONR05 03C 7aith, SRS APH Wt Ns OB (3 (8 B Toa (1D e,

2.2 eﬂ) in portions.” The m Xture was”sti
t enpérBt Ube3-6 6n, 21D.2-44t(m, Bax 2t 2xfme dH), N#2 S208 (pH)E 1.8m(s,( 3

L t ur At i ; d
an?j 3tﬁﬂ g.5§ atyrat e NabigBys Q%éjgtérg&lé%ﬁ%:a{ﬂg%%l Jf%heal-g&?%nrn

m xture was stirred at r rature
0. SFATgement wesfoatinned thipushXedy oivstdl strabighimlysiset thane

1080 cthpounddasdhedn WiHidhrSat urat ed NaHCO3 (20 ni) and
brine (20 nlL). The solution was dried over anhydrous

Na2 84541 1 | Exagtdeil, Seend: doreelntiongf eap-tutyl (1R, 3RatSn8-accFimaido-4-
r esi(ELe ety @ixARthowASmid: -1 arbal

t he((gjcjl th Ji%ln . ?v\(/gs OM\%h arb)zﬁagév(\)/lyfﬁl RIEQI% E%&Ql((}g%gb gwr?é%%
eq) 9~29r%'@°1h1n>éecﬂ}ké°wv§san%(gpq B ovaaeddgOTRA 499 md), a6-201C. Ahd er

C 00 ebidn bSutioRORMAsts BRI Aok tEmpetdife B X hUFIR éér@éa Id
lgit di chIIcI)r orretshsane (80 m_%e an%l fil teré tt%gung%ﬁg

ad T VErITPRYed yler redyced pipssurivrad tha stidie wistdiluisdwith at ed
NaHGERoroRetkand d adiRBusAG BOOLRu R BNS ST HEW &% k]
With. E piend 2 Ml hnd sdlbusags o Tﬁ?'é‘%di W ERIRAL 8o
oy B LR RS RS s GRS il B a0 K. The
Thecaingt! ofpanivager Wab BiiddVETNaST) Y QbkeRZIH give benzyl (S)-
;I_ l( %-‘f(fl %g&&ﬁg?g—lm%gncl:(gc{-]%éﬂ%tnggfc]L)l!;]exyl?-%—lil)gor}ygroli(grlx—gglcarbamate as an
20| RpiP@] §RI002-yi(!B) Fids dnenzwisaxadaiae g iy tha Aixd QePwithout further
oxopyter.Qf | di n-1-yl) -5- (hydr oxyan no) cycl ohexyl car bamat
e (%ﬁ ng, 91%9. L MS found [M+ H + = 507. 25
[ 00RABE] ExExapiple 11 StepBt @rsaltion/e bBizgN@)-a{([l OPR,48§-2 pceimidd-
sol gt | frp 206t | si |yl ) et hyl )
( 1R%%9§°ﬁ§191}%(? %Q"é@%ﬁg’ﬁ%—?;y%l‘%?ﬂ t%%lﬁlg’a%ﬁ%{“?‘) 8%b iy Fol
i di liqﬂ-b!!tymﬁ)lofsxf(-h)?dmwy,awliqnoykﬁﬂcg, dhesyl) oandizrelt (6o B3 Gras
1510, stihe PR rm#e%xpér%gl%ﬁ&t#ﬂ 2he( s%lu%g was\’\cl‘r(’)lr‘?ce:r‘cl”ttrz:1|t<erdra§§j 9@‘{1@2}3&?

tenper ature m Xt ure was conce
vacifetonerha2 mp ard wale (Fas).dkoset beaidition afDydkeiosy XEHBO(( T3

anLL? g)%{lﬂﬁ_r@a@@én%s §@rdd ag'oof%‘t(%ﬂjgégdrﬁgg ?gd);’ogzgng%Qgé :w:'clis].h e

in diethyl ether, 5 ropw's
m xeRped g §ltrager and sgshad with dicklorompibarat(300enly. dhe filuste wadhe
r eaht ARt dSUEARREE Mol d ? The
m xture a\1/\/as di | uted Vvirtf(l) e?ﬁ%FPJg%tértﬁeaﬂ;)rﬁ% Wr%f_ ﬂuéer?dwh
'¢ i | tihiosemethpng (79 md) and washed with aqueous NaHCOs solution (200 ml) and

brine (200 ml). The combined aqueous layers were extracted with dichloromethane 2

x 100 ml). The combined organic extracts were dried over Na,;S0; and concentrated.
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-77 pad of celite. The filtrate was washed with brine
(30 n.). The solution was dried over anhydrous MgSO4,
filtered, and concentrated in vacuo. The residue was
dissolved in 2 nml of acetonitrile and I m of CS2 was
added. The m xture was stirred at room tenperature
for I hours. The solvent was renoved and the crude
product was 5 purified by silica gel colum

chr omat ogr aphy, using 1.5% of nethanol in

dic Hﬂlep@g@t (Rsl-{ Fe2R 2 arptemidpd- Ere¢lobexyDReoxdrysiohidin-3-

2 ( g[clal%%ﬁé/ by (lbYeJn)eQ'é:hy gohd b g, 90% yleld) by crystalhzatlon in EtOAc
enz OX car | am no- oxopyrro id

i n 11QQI191) @d(fieéw(m@mlg/l MMB)(WHhMCbé@ Papm &% (dl60
o, ﬁ@% Hz, 1 ¥ “‘ﬁd(ﬁuﬂ‘é b M. H Iiﬂ 7’28 753‘b7(m 5 h?%ﬂﬁg 2B R €

ternatlve Prep aratlon

So1 Dohs e 512,00 Bt e hig/aqsﬁwm W, 327 (m, 2 1), 282 (e,
(1R 25 PRy, 222H£ GSh; 55?821@5\’(%9”1‘5 af @@qaxlﬁm f? %0y, 595 -

idin- 1-y %& t ent - but Ian1no ohexyl ¢ar anate

( 106-3gx 138 (gt )40 Alz HHbH{%Krérﬂeﬁﬂhaﬁ (5(BHMLP8 (st H).
char,gedgyid iyl f | uoroacetic acid (2 nL). The reaction
was stirre for 2 h at roomtenperature and

cond¥Rélat Egample battens?: Tavesohuion ef JaClaAlM inglichiasemyethang, 36
ﬂ'ﬁ C ¢ 016?%61?@;@&{1&%&15&;%%]%%'5‘ edv20hdddd ?f’(‘é%?h@% ml, 36

ueous ayer was extrac
Wi t tnreplk Bheopishee Yigrken strrsd agpopptympetriyse fogil ¢ Ming rmmtomﬁ@

| ay &F Gen(S)- pgmr@ezdac@taglaqr4L&9cyemgéxy@th%ﬂMﬁdlhl@2804

filtere concentrated in vacuo to give benzyl

(S) _yfal(berp@e Q&Zgg,) Ongek Wéhc);to[(@?efhane (600 rnl) was added tert-

but B MIﬁ}Q)(Wl‘ﬁi gdsrﬁasmbl) atzo&mﬁméraﬂ}el Bl6wed by e BASP fehe
LG/ M5 found [ M+H ' =403. 20 [ 00245

léx a%naﬂli@@m $dption £f v " PridpErdion s alispehtomarmsigylyiie ragp

Of ¢} Yaburd. 3)16 rehctioh Jvas ﬁmshed after 2 h (The reaction was momtored on
2R L&R%) 2-anjno-4-(tert- ut%l am no) cycl ohexyl ) - 2- oxop
yr r 618

by Qgencling af BBl feteanple s thrp Hy TyBbagay e poution was

di cRbgienaed Pargs m%-smz (1RSn 6iR5GMEkhan CEEURNEE Binbly wid ddBed.
trlethylamne 11.1 , 2 eq) and acetic anh dri de

(6. Thaguxtyre yaggpyred atT‘Pfé“ FRRFEPG o sthen qupnched ‘f”&’rNajgcgs
@tS Oraqnliaewsemﬂar @E@Jg@ T}Q:}])h'ddipﬂﬁie Wad ﬂélteel\lbg%m %@%tlﬁn%ﬁ&ve_lg_sﬁ

e W t sat ur at e e
b gt naL e R s Gyt CA i) A BB A0 . Th
fil tceﬂhﬁded ddhbrEOAIRAN faf @t Rete bxiradBe Wah 110 HYI Wacd @Sl and 15

S
( ) ﬁﬂh @hgfm&&%ta&%ha Brdssived ZRPS IBARY MRS OAB L Be rtiesarPgus o
o X0 @yﬁb @Hh@homb&ed gd:cﬁ@idixamatageré R2re igytraBAwith L CMVEgué@sind

%r e 68‘1}1 a(%n Og N%ﬁé'f[ éPZO 06 é‘l g)élg(g%) rla?t(ginw@ &@%%%rwthang gvice (600

(S) M1-450 1) me@i%)iuamsmtoagmdtphaée (vthﬁ} tha 7 iydnaervaogtid yie |

ohe égfue)ouszlfgpée{ gﬂy ot o%lﬂed ngi)_roamc ¥ Q/ers dv(r]eéeg\;vm é@fhﬁ\l@%awwg f
50%swietionCetingeds y3% 200 rfﬂblentﬂ Itlasekvawas trensaouet efl iragrghanic layer. The
bac l%'rga.h 1a§lgr %stdl:le(n%g{ 19&%?84 and %mcgntrateg 8l‘he residue was purified by
30  crystallization in EtOAc/Hexane(200 ml/ 800 ml) to give the desired benzyl (S)-1-
((1S,2R 4R)-2-acetamido-4-(tert-butylamino)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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hydr ogen bal  oon. The m xture was stirred at room
tenperature for 1 h and the catalyst was renpoved by
filtration. The filtrate was concentrated in vacuo to
provide N ((1

R, 2S, 5R) - 2- ((S) - 3-am no- 2- oxopyrrolidin- |
-yl)-5-(tert- butylam no)cycl ohexyl)acetam de (13 ny,
85%9. LC/Ms found [M+ H' = 311. 5 [002471 Exanple 1,

Al ternative Preparation, Step 9: To a solution of N
( ( 1 MHz, DMSO-de) & ppm 8.76 (s, 1H), 7.27 - 7.46 (m, 6 H), 5.03 (m, 2 H), 4.14 (m, |

R, 2 -
Pt ?P?r??( \cyel R PR BB phgiet i T
in é)éé‘i“ T8 (63T A1 94 (adBAL.04 (5, OFD. miz: 445,54 M)

4 cI[qLo@m 6E£:Lﬁﬁ1éi ls@ép%eﬁﬁx'sél%ﬂn%?g&g&lg% 1({?%,12!}9412)

and trieth X am ne nlxture
\R/as agetqnpdontt(rerp-bytylamingls @\eaxlh?r exoppyrolifling3-yicarbamatey 3.3 98

10 waslyigmemad! Uoglal), fo%lw&%/cp(ﬁ%& §WJ% ad %@M}éﬁaxvas

purified with preparative rowegethe
comBEGPArd2ad pac f‘HF%WWd?&FIt Wl(ﬂ&alll)’df?gen [®i1ogn, The@hikBre was
fou BtﬁiTe[dM rbotltemperafie/for MThO KRNI Mierdd %EPW Wi OF
tEIE)}é(—)b\»_%(? S NH2 HOTS | CO2Et Pd/ C [ Hz] .
(:02&’(e nfl cqseeiatedungler vRguYTIQ sipgass- éitxaﬁwn@prmducg d
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40- £Q:Gacid s%ﬁg&f)l%llepﬁ&s&y% ﬁb](ﬁ?l I?éO %@%f wenef‘r ag(g?{@ mg 0% glamal

m xture was concentrate
nosicett 35ih BYica(8e0 mie ARl T@é: @lﬁ%quacms layerd il dusamq extracted

DI Htdien1 SOMEEHE (2"@§00§1:h)7 Q0408 ?]1 %ggﬂ&n% hdygrq’l/ag %ra\é@§ wllth

adjusted to -7.5 ron-of Is
acetgieacicpption K (39p & \m@arﬁ@bx epbingnggi00 @Lurater IWltb Herérqf

2% heglacig @&'tl@ﬁi:l(ﬁﬁhzgorgome%eﬁglc%&ﬁ %@IJS %vex%fbas]f teQVl&)l MR8 to

added_and t he batch was cool ed
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)-2-0x0-3-(6-(triflu oromethyl)quinazolin-4-ylamino)pyrrolidin-1-
yDeyclohexylacetamide with 99.7% purity. "H-NMR (500 MHz, DMSO-dg) & ppm
9.71 (1 H,br. 5.),9.02 (1 H, s), 8.71 (1 H, d, J=7.97 Hz), 8.59 (1 H, ), 8.04 (1 H, dd,
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50 C over 2 hours, then further cooled to 20 C over 4
hours and held for --10 hours. The resulting slurry
was filtered and the cake was washed with isopropyl
acetate (2 5 L). The product was dried under vaccum at
-35 Cuntil volatiles were recduced below -1% (LOD).
Et hyl
(7R, 8S) - 8-am no-1, 4-di oxa-spi ro[ 4. 5] decane- 7- car boxyl a
4-tol uenesul fonate salt 1 was obtained as a whit

c?ys’r%ﬁq il {@ Hzy 7 13&(1(@3’6%‘3 525@%"%1 Pd3 (1 Bppct-geir 4741 H m)
99 8% 1HH1tNMRl 89( 300M&, Hzﬁ;@Q33)3 59 (iL4; IK) §95(bﬁ§(1 Bl e4
S sl 3l oo b 2 3 O s 4
1H, )1,863130 (31D, (50 - 11 (s fﬁnﬁmg& Ais(on, A e Andlas S,
IﬁPL@M}R@{"%P§P19(t1@r7r3agﬁ9é5d59834415é 8?‘m‘$3< l?kdég ?ﬁsrﬂ?g %ﬂ) 125.76 (1

3 5@ e;ﬁmﬁz)smgs (O B2 %) N4 Qirl 1((50@ ﬁ@%égﬁzﬁ HZlQI 53.26,
en CN, 5% H2
soI \ﬁéﬁ? 58)31 BIoES 8 @d%%ﬁzn”ﬂ% - Wd@@ss %ﬁﬁnﬁ%%ﬁ’ £B30

95%01. NMR%@IWIHHWSO %‘gs i&nem 39 fo@na@dsdm [ﬁf’ Aﬁhl Jcaled

m nut e; m nut es am noest er 2:
Nw%S%K&O%th%26Héé . BBACE 25 Foum i SREANHG.54 N,
©@ozHbl74:2c10.902Et CbzHN ~" pCOzEt HOBtH 2 O 0 0 MCN O
Ot LJ v-/ 2 3 [00249] Exanple 1, 2nd Alternative
Preparation, Step |b: Ethyl (7R 85)-8-

anino- 1, 4- di Q4 arRNATVE IHEGMAON ORESAMMEE €

4-tol uenesul fonate salt 1 (450.1 g; 7?0 the product of
reductive deprotection of a known conpound - see R J.

menmy910maaﬂggé&&raalva PEepanioh.Stap 1: Dol slesariél Saec.
0 e 590 R by by oL e 507 e e oo an

hydrnee halp’(ar lAder o(oala@ uBdeg )N, tHe ﬂdsydﬁmhyrgaﬁreq@hﬁau@mdh e

(eS8 SRS RaeB R AR S SRR A e

m xtbutoeyowebsnmm«jcﬁcrohemhnphmmyheacﬁQ@o go1gp nwliized BramBl 1,

G | PR S 8 oL TS

g u diphenyibosppoy sl (A% IohledBH omat) e Thoeagtipowas(sixed 8 RT-fg0l
h 40 min, at which time 2-trimethylsilylethanol (90 mL, 631 mmol) was added. The
reaction was set to heat, and reached reflux 30 min later. It was allowed to reflux for
1 h, at which time it was allowed to cool to 50 °C gradually and then cooled to 15 °C
with external cooling. The reaction was quenched with the addition of acetic acid

25  (1.734 mL, 30.3 mmol). The reaction was concentrated in vacuo and then dissolved
in EtOAc (1.2 L). It was washed sequentially with water (1 x 0.3 L), sat. NaHCO; (2
x0.3 L), INHCI (1 x 0.3 L), and brine (2 x 0.3 L). The organic phase was dried
(Na,S0y), filtered, and concentrated in 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 zert-butyl (1R,3R,45)-4-((S)-3-benzyloxycarbonylamino-
2-oxopyrrolidin-1-y1)-3-((2-
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L) followed by water (4.5 L). The organi c phase was
separated and concentrated under reduced pressure to
obtain a solution of ethyl (7R 8S)-8-((S)-2-

benzyl oxyear bonyl am no- 4- net hyl

sul fanyl - but yryl am no) - 1, 4- di oxa-

spi ro[ 4. 5] decane-7-carboxylate 2 (1.4 L). Methyl

i odide (2.39 kg) was added, the 5 vessel was shi el ded
fromlight and the mixture was held under slow

agi ttgmi:tbyimlybqathoxamglpqyxlamﬁld)chcloh'myltaldﬁmﬁhI (6@(5 gelob mt\ﬂol 81 %

t but
DG HeR" B EC MR e (LN bl 29 bt Wb o D it
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P( S)10034YenEyarendy lse'*dtebmﬁyb Brapaatign, (StepR;: 8489113' Boemhooupdar b

ony lyotlortHiakR was e ug)ped with a stir b and chfir)ged seguen 1lly a\uth t?rhbqqg ul

di oxa spiro ec- 8-yl car anoy
f onilR R-6R0F (é 'eeemowcagbonyla@m@rozyqxemphas-laﬂv -2 V\:hl te

l a io X a
] S e ot e R 1) AR P
COz2pd # solution of pare-tpjyepesylfonic acid pnqhyirpie( 19¢48-gXIN2 Mol O O
10 S CHYCI(128 n&,) 5ndr9&12a’é91] (GERBITPIE mbeture wis ﬁ!ic%@&{‘?}i'taéf

Preparati on, 2: Sulfoniumsalt 3 15 (61
and e%aé’gﬁa@ﬁ?‘@é? dhe (Bl avagiemared (eathiparp 6130 ity the

sul fnﬁmmé Bedah tofodn), theMRERNCHRRLAS, idd 1R tfaﬁﬂ&ﬁ&?aﬁﬁ%ﬁh@ﬁ@&j
(‘@ubber to neutralize vaolatile sul
\/ ger §

§ITRET YR \REL brhvert 41 mdd! Uridtwas E‘ém‘ﬁll@t“é"h the
con ‘ddihtmnca)lﬁ eMﬁﬁal (D;fé} alr e ixtrelRladotated at 1 henﬁﬁﬁfn@é i%r éxl(%}y‘l)ne

0,

o
lg?r g\g%frég D ‘g)sdeuon Wassw ﬁg’iriyi'tgé(ﬂ“) a\‘ﬂgr A l“g"\ﬂ/l“ﬁ% E\Pﬁ)‘f“h(lﬂf)l Hes
( 2x 8rehic plrck wasaprsired wéttl 015N WHEGH (2 259 A1)t T hq@dou?Pashes
( 7RAGIS ombipsdand st gide, v crgant o e thseh WP ¢
i n- 25Gm)).) and gat g¥agk - x mMIO{meSS]aqinemmasth wat bivstydeat Ehed
in ﬁﬁtm’!:onﬂ)?xﬁh @J‘He%ﬁ Whsts brkre b%?( R Eed gnth E(?l%c) (L ¥330 ), and

added, followed by aqueous
2o thet sepnicexBact yas washdd vgtse. NG (lrvg60 mhjeng edt INACOH (1 s
?iahﬁg) AP0k §0anfxfraditihdrd coHRINE rdlsl&p(ﬁll ag04) ihQedh !
2. ( egpentyaisd nheIresidpe ppRiE G ehuio thoough p Qs lugdl 3om wide x

-y ¥52maxn. 2R mUChaRSnIpGe IR 218 ﬁ,e@%%n&aﬁﬁgl \%Sg 9

(HPLG) . The m xture was concentr at ed
pr e SOUNFARA in MeQEDGH G (ca, 5 Do dhefiactions.cagaiding trdesived er
264. proliyct Wers pocrl&l]together and evaporated to afford the desired 2-

(trimethylsilylethyl (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 (IR,25,5R)-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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added. The resulting slurry was cooled to 5 to 10 C
and agitated for--1 hour. The product was filtered
and the cake was washed with water (2x2.5 L). Upon
deliquoring, the cake was dried to a constant weight
bel ow 40 C in a vacuum oven. Cycl ohexanone 5 (272g,
70% yi el d) was obtained (HPLC purity 98.7%. 5 OO _
HN, O J ONN~OEt N1LOH~N1)I OH II Il "X00 O
~~~ 5 6 7 [002511 Exanple 1, 2"d Alternative

Pr e palventivghremgyadpmder radyed pydsewe ncheaesBlue waoyjfiediapssilica gel
Sus %&%Qhﬂoﬂxatygra}l)}& gs%%q %&f rﬁésﬁgacnglgﬁhﬁﬂogo%et%negs th% 'éluant
m xtﬂ\eéema‘g étgmpféﬂ@&yl)aﬂ1yl&11§25@1¥)ér((9at3 beeaéqu@ﬂii@nwgmmO-Z—
10 W&?n@ﬁgg 1'1#)15 o@i@tﬂﬁgmﬁgfé?@l&ﬁxﬁ%ﬁﬁte%ﬁ Sbtained as a

separ at e om aqueous | ayer  was washed agai n
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or og[b&ﬁ@fre mﬁlﬂﬁleﬁsﬁl@ermt}ve%agﬁﬁﬁﬁ@ g §:0A kB8ing solution of 2-

uct-rlchauousla er nd t m Xt ure was
cool @aneﬂwlseylwhﬁw PEPRY L E8)-Ypenmalexycrrhenylenineed-proay wolidi-1-
< 5 yPs- &fy&l%ﬁlethﬁhmfnmcmo}fesaﬁca@aarﬂaém nélé)oms Bnob)e

m xture was war ned Yers were
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di stivazp2Re Fstion Crivk) drgstiwried SaTGYs Whtion{3 e Weikadded and the
adj ugikeek W4 sﬁﬁdafaobbbﬂﬁérﬁiekbn&é-for a.58 The tnddnite ReSdihfed Riith

(16 53 it e R, QY ) Enirre o

at mmp)hﬂel selumre\s&ﬂhed omat adhydrousnebSMNfilekedcaideontatiratedias
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70 Ghagethviet M;uomﬂét @527 (M5 00eqirL Thewristurorhe ekirredianG0efiCbnzys
' Lt ur. | ed.

2P Sh o ol L H S AL Mot
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Z.QI. @L) The dlchloromethane layers were combined and washed with brine (30 mL).

The solution was dried over anhydrous Na,SO,, filtered, and concentrated in vacuo to
give 2-(trimethylsilyl)ethyl (1R,2S,5R)-2-((S)-3-benzyloxycarbonylamino-2-
oxopyrrolidin-1-yI)-5-(hydroxyamino)cyclohexylcarbamate (350 mg, 91%). LC/MS
found [M + H]" = 507.

25 [00243] Example 1, Alternative Preparation, Step 5: A solution of 2-
(trimethylsilyDethyl (1R,2S,5R)-2-((S)-3-benzyloxycarbonylamino-2-oxopyrrolidin-
1-yD-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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~J . COzl cy COB #,.NCO[ J NHAC U Ix~l Ix2 v 7 8 9
10 [002521 Exanple 1, 2d Alternative Preparation,
Step 4: To a slurry of conpound 7 (147 g) in dry

tol uene (370 nL) was charged triethylamne (32.7 g) at
15-25 C. After the slurry becane a solution after
10-15 mn stirring at 25C, the 5 flask was cooled to
-10C and i sobutyl chlorofornate (44.1g) was charged at
-10- 0C. The m xture was agitated at -10- OC for about
30 mrhof calite Jihg filteate vers woshdd with brarei(3em{ )4 Zhapohdinwlwas dried over
tetr | ] A ] e 13 .
was Sy PETOL N SRR U rtot Heud g o Bhlivda
vi garg@éreptoaiile anddamkes CSawad addeslt Tommixhwewasativted 4t m‘l(')ﬁe ne
17 : e
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acid (28 m_%); were added and the solution _
to 8OVEBTRFER)-3rheanienypasbonyiaminp-2<oxopmobidiniler-tiedti at e

9 WastylafieloRgé16EcRYarbdRlafe (16018g, 98y AYMYBSun R fN?ItIJ }ﬂI’L L7
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d. | | .. .
i 19002040, oBramE b gty Respaiatien. Sicpds uf wirringselution of 2-

190 uﬁhl@ﬂhymm)ethﬁl({hE,QS,BH)-@((Bj-Siﬁénzﬁlgxffg@r%ﬁy{aﬁﬁﬂé{—_ﬁwt@gﬂ—é&]iﬁﬁ-

I lurry was stirred for p
(35000 iR gty Db amer (198 e Gy roglsnst i 11 ed
f or dichioromeghadB inlly wikihargbd Witeiietorodbas 8 MnN The reaction
and dried to give 109

t( gg&gsgsﬁi/errlre]g ;%)tr g?e‘l%%ﬁ%— 69&}3‘)%1%313%_ :Qn’d B%ﬁ?ﬂ}‘_med in va.cuo. he residue wa%
( I( 38ipsolved (n?dat;mc)melzhage _esnaulm) dat %asﬂeddgmagﬁteﬁl@{aﬂc@k@&ﬁ:
D - rrolid i rbamat e.

K NG PR S o ot 55358 s 66 mEl ol ¢ 1

2d AlchleroppathinedayRrseparabing] anStde’gﬁ7(5/br éﬁhyﬁo®mawf?4?ﬂt§gﬁ’| N
NRQUR . i was c

el 76%?6#1??&]’%%‘% m ‘fﬁ’?{%?@é? SRR 4o 5 2. 5

houPbwylamine)cyeiene2-nepyiélistin:-1-Jledbapfate (Gh1uigro0%s adiies dound

premgung:angs t he product was extracted wth

di chl oronethane twice 1 x I L 5 and 1 x 0.5_ L.
2B ¢ 0D mebeatpde 1, AfternativecRreparetivi, Rter 7amcholution of benzyl (S)-

di chk@ S,Qﬁ,ﬁkfl@-ﬁl%in‘é@s(tert—butylamino)cyclohexyl)—2-oxopyrro]idin-3—

ylcarbamate (22 mg, 0.055 mmol) in dichloromethane (2 mL) was charged

sequentially with triethylamine (11.1 mg, 2 eq) and acetic anhydride (6.1 mg, 1.1 eq).
The reaction was stirred for 1.5 h at room temperature, diluted with dichloromethane
25 (50 mL) and washed with saturated NaHCOs (20 mL). The organic phase was dried
over anhydrous Na,SO,, filtered, and concentrated iz vacuo to give benzyl (S)-1-
(1 S,2R,4R)-2—acetamido-4~(zert-butylamino)cyc]ohexy])—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 (S)-l-((1S,2R,4R)-2-acetamido—4-(lert-butylamino)cyclohexy])—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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exchanged into ethyl acetate by distillation until the
b.p. on the kettle reached 78C and the final volune
was approxi mately 10 nL/g conpound 10 i nput. The et hyl
acetate slurry was cooled to anbient tenperature,
agitated for 16 firs and the solids were filtered and
washed with ethyl acetate (400 nmiL). The solid was
dried to give 84 10 g(87%u yield) of conpound

11, benzyl (35)-1-((IS, 2R) - 2- acet am do- 4-
oxodydmgsmallaon. Fheymistue WassHIHG A Faey) tererasedor & h and the

(=N stlwas MG oy HR-MNINCTINHEAG2tOW s cofceNrhtedlid vacdo to prov1de
00254] Exanple 1, 2,d Alternative Preparation, Step
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- 25 ali@ed 42&10% andﬂﬁdi&naﬁﬁ)‘q@lhsﬂadna (63 AB] W) @ROABhylamine
solutlon was at a ' gPerature bel ow - 20C.
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alcdh@M$MﬂﬂﬂﬂFGﬁVed t he conpl ete consunption of the
starting ketone 11). Borane dinethyl sulfide (7.0 ni)
was then added at 0-5C and the reaction m xture was
war med to 52%hALEERNAEINIEPRERARAINON $YH EXAMPLE at
| east 5 hours. Dcchl oronmet hane was partially (about
hal f) evapor atedzunder reduced pressure and wet et hyl

acetate (30 @P@Pﬁ?nﬁd by agltatlng"éﬁﬁﬁf acetate
with water) " aefttedSHEL hi n 29I i n. \°°§4
resulting slurry ) agitated Tgggp at | e t he

solids were filterdd and mashedPﬂyeverqglgénes wth
di chl or onet hane un_yl no nore than 5 t he
Product was retained ¥h the cake. The flltréte and

washegager @xmm@unﬁdAltéMampré,?a%JnLétem& T @m&r
t he bi phasic m xture ggltate for at |east 35

( gasveEsBried gl &@%@aa (@S) -AfPhepl-ethgermne)y L.4-figga- mrew&qewne-

ri chy afeRaMs 4Jtc§1Ye%EsuﬁUrﬂfé%ﬁlt PR @ﬁa@) g,Wm&@sp@f aW@do@tO@bsm
di chl or omet hane

amo¥EPaTe FRAASENS ‘BQS\E&@ 33&&6@&@8@%@@ ra@qft lalt“eld 96‘id pRALHE
10 XtoataBstis0% Wwebma s Tadhitarhs iRt WitlPnifrogkR, thdn)presduiBed

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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organi ¢ phase was separated and washed 2 x 100 mL wth
14 wt % anmmonium chloride, to renove the undesired
trans isomer of conmpound 12, and finally with 10 water
(25 nmL). Dichl oromet hane was exchanged into et hyl
acetate by distillation wunder normal pressure until
the b.p. on the kettle reached 78C and the fina

vol une was approxinmately 5 nl/g conpound 11 i nput
(-140 nL). The solution was cooled to anbient

t emperedditioneof isapopylAestaie2 Sthe mijturaiss bedtid th 89|°Gwhl cdbr, then
40- (3N rted t I Li,.ze. The
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- a?ﬁerh’(’f)d@‘y oMap frésdypinder Pacowm 23-3p Y€ lunﬂl ivoliatilys Wesarchbduoat e,

riac bl LR O ) BamdoH Do D e sHs S oGpory i
100235uenesufpistessalt 1 was ebtohed s mahitey oy Rsllepaniat ©dhg, 8Srafeld;
7 of\2 |
I i LN
The Mt/ \idd I8y zoB B 2e404em, 215) &043d7 98, ‘ﬁ@; 955«3443
1Bh (n'rf h@l )C@Q@ik Y§ (m Was, 2 4@%@\{@4&3}’2 51054 gﬁ '292 1.881%tfe

into et Ryl acet

con?ﬁhﬂl%g {ﬂ %Iﬁ ?Hb%%ﬁ Wt Xmﬂ@é@%@?cf‘?g\tnak 1 30zend ifly om
et hy bungatiat azd 6.68% MOWQ% AZéfN @%'Hzﬁgsolv'éﬁ%at@% 0§460h

\msa tated
and]#}'ﬁ@H 79%/%@9]&5"/@&30 FlenéPéé% %pﬁumq@t@me@m
dr i €806 Ban g Midutke ald Ged Gédngld 6 24 g)n pﬁunut‘esﬁ campeund

1%3 Paﬁnér?otestérglf 5R) -2- ((3S) - 3- am no- 2- oxo- | - pyrrol i di nyI)
t

yl am no) cycl ohexyl ) acetam de. OH Cl
CF3 CF3 N~/ -' LN 14 15 5 1002561 Exanple 1, 2nd
Al ternative Preparation, Step 8: _

_ )
_ 1A ]
6-(trifluoronmethyl){4- Me,S. |
NHyHOTs  L-Z-Met-OH o o
2 .wCO,Et EDAC Z ’
W TEA = Mel 4
o o MeCN ‘
\_/ o o
(o} (o)
1 \_/
L J
2 3

[00249] Example 1, 2" Alternative Preparation, Step 1b: Ethyl (7R,85)-8-
amino-1,4-dioxa-spiro[4.5]decane-7-carboxylate 4-toluenesulfonate salt 1 (450.1g;

20 the product of reductive deprotection of a known compound — see R. J. Cherney, WO
2004/098516 and G. V. Delucca & S. S. Ko, WO 2004/1 10993), was combined with
1-ethyl-3-(3-dimethyl-amino-propyl)carbo-diimide hydrochloride (23 6.3g), 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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qui nazolinol, 14 (5 g; see

application WO 2005/ 021500) was
N, N- di i sopr opyl et hyl am ne

di chl oromet hane (100 ni).
(4.2 n., 1.05 eq) and DWF
added. Oxal yl

P. H Carter, et al.
suspended in

PCT

(0.4 nm., 0.2 eq) were

chloride (3.0 nmL, 1.5 eq) was then

added to the agitated slurry at 20-25 C under cooling

(exotherm c addition). The
agitated at 30-35 C for 2h.

10 orange slurry was
St eady gas evol ution was

obsdp {dlgwedspy water (45 Ry Sheereaiia Rbpsepyess rpasetsd ard q@ﬁffeytrated

bec yh®r AuQl BRERreIO bbthih @ @ohaﬂ%to%thﬁ QR £9)8-

reacti on sol uti on was add

K2 Hbexey (s 2ty 1ampRs f-methyl§e fayidu @rl%raw)olpﬂ é‘ﬁéa gas

eV Olghitd[ D 8dechhe7-LAYRY1aRRIBAILS, MBBAGo

washed one nore tine with

Phe veglares shiddnd fomgightand fhemxta@éfﬂ’s

st epppbi. hit B, TEhe i GelldW
NI—|ACPW—)~NH o) 13(“15@@e B

2nd LAF‘E%‘PWEP‘F‘W%W%}’@’SJ?%‘PP"% 1 hStTéIE)

(g _220 . the
g'vm se to 2 % aq

1% Moag R»%E Sl

0 a

éld P%def Bew f%ﬂ%@g&

&#ﬂta}e' Ws addéd niHPGe §t|yLetheN(2 7

1002571 Exa

prgducy yas sl by, BFtig

15 iafd thelb4xB wag Rt aitemétiyd rdilbuty? efier DB L), God drébd Ldder

dded

gl oRdn SrTe i Bl

& ‘iifbénﬂ

t he
e

a

OIS A0S 1

1D ssmxmdro[ﬂﬂh@tw&@mnml) -plopyld-ditdethylshifoima ipdives (added

and
tenp

separ ated. Di chl oronet hane
acet at @ {86 by continuous

on thg® ettde reached 78C
appr oxi 10 m./ g conp
slurry wa (S) Yol ed t @saehi

) waSPENowr PR T Gish T
16)h The s%ﬁ?\/\ere filt

hept ane/ et hyrSgcetate 1:1

Sy e 7 A el

were agitated for 10 m n and

s at anbi ent
the two phases
t he organi c phase was
was exchanged into ethyl

i sti | |acbor until the bNFsz

and of i nal  vol ume v

bun ynpyt (--15 ) he

=nt th gper at|urestonkept a¥1{g 15
w5Oes 1nagi t atg? Soc

3re shed with

5 3’M,) and dried to give

1.83 g (72 %yield) of bei
XRD) of N ((1 R 2S,

5R) [img&]er hx but
qu

t hyl nazdt

IXZaZm Xl@rngtlv(a(}’szparatmn, Step £ 6841}0

ye C\r_)LStaIs (form N2 &y
5

rifl ul%oms

nium sa

Ml argd I¥ch) yand oésludl qartonatd (AE§.8 k)odnd xstylimcedimpthyeplfdid il )

%I\ég}ngi%ed 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

e (2x3 L) and evaporated to obtain a solution of

ethyl (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,2S5)-

1.

was separated, washed twice with brin
20

2-((S)-3-benzyloxycarbonylamino-2-o0
25

x0-pyrrolidin-1-yl)-5-o0xo0-

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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10 Crystal Forns of

N ((1R, 2S,5R)-5-(tent-butylam no)-2-((S)-2-o0xo0-3-(6-
(triflu orom

et hyl ) qui nazol i n-4-yl am no) pyrrolidin-1-yl)cyclo
hexyl ) acet am de [ 00258] Various crystal forns

of N ((IR 2S,5R)-5-(tert-butyl am no)-2-((S)-2-oxo-
3-(6-(trifluoromethyl)quinazolin-4-yl am no) pyrrolidin-
| -yl)cycl ohexyl)acetani de, free base were prepared
and addedr Hetresulting sluag wekaocled besdo DeP@mMd atddRECEDIREShe

FOR | ZING. THE FORMB. _Si ngl | Da
[ ooﬁgmgf?%eéra‘e%% F‘&% c‘?’tase‘éiasB?f’s‘gc?ﬂ%?’ﬁeﬁ?{g’éSﬁi}ﬁi ‘&%‘mt( BRUKER

AXSgdelignaring, thel6fe Fasdried GedoydtanPasikmayioVad e6 @b vallunbedéd 1

USA D4 ser diffractoneter. Unit cell 20

par gﬁ%q@’ée FEN ér@l%%? (g’l/" H’@E‘S P g kéé'gsqp"él&’u%ﬂé@-

dnal ysis of the experinmental diffractonmeter settings
of 25 Iz)igh-angle reflectigns. Intensities were

measur ey-gisi Cu Ka radiﬂﬁi@n ~ = 1.541804) at
const t\a@ature W t h{inne :@ ari abl eggca

t echni gye\and were correcgte nly fpor

Loren®PZ-polaari zati on fact({® sy~ Background ¢ oWere

col | ect peh.dk,4,he extrenes o@ﬂeo.uc n_for_hal fX ol tipe

time of e scan. 25 Altern Iy, slingle crys at a
were col lected on a Brukefr-Noni us Kappa CCD 2040
system using Cu Ka radi atlibon” (A = 1. 5418 A). \ddexi ng
and procsessi ng of the neasurtd intensity data’were
car [oosl) OUkxanipid, b11e 1K1 40 j aekagde

(Cl\r/vi n0\]/vskix,a f & M ngr, prr(eﬁ%%mlg%p%hg cggrrlg aélglbelsar
Cr y9008) Magytuspsmysd in EHE (500 @d pst coolpd ©.0 °Tx 18 MBREER71 gRwhd
( Acardedm9.so&la i <3425 I, %30

Col | ect  pr ogr arﬁhés/ﬁkl%aél.gzj?%rg Bfgsc:%g%ég(?é =Col1'8¢ t%@% onghpur.
LBr o%@@i(g@ nijgaves pdvled prfddhrelay oBoy dressparateDaltha bk @oédudhyer
sof { el BhedReaid QR MTBMSUOQ&LC)Efl%Ile laée?{?@'ex)e seApI raﬁerﬁnat ely,

single crystal data were ect on a er - AXS

APBXishleyepyethgner (800 i) weg cleiger 2o thaprioduct-tieh agiigous lage?, and the

1. 54 L&A ior ' 1817 Led

o ARy SIAPEORg SN RLR6ET Al fla i RES S 6 At

sof %‘Wé%/rp?ébk% G@mpy g marirs et war(APEXR-2DAC 2nd Ol llayert wore
 @NGsepfiQL [ At . er I

o R RSB LVl S A e AP e

Madf &, 12spys W@wagﬂ\?ﬂd sglveny oG Ehapgeslrintp mdlicg@tie distillation.

CT YBilecablFend8d1RihIOLEE wadlad Jgf‘eg fogahgro%'ﬁ%g{ﬁ‘Lgind%ﬂol%‘Jg?uﬁf%ﬁi?

cryo, system (Oxford Cra/os% réam coo
Costeirmopaby drta\0-2¢ehwesraddey. Egyglsne glyaot (1622 g) i@ 8éded, @ the

105hix VA Qis | P sur atj v
S Gty W3 @isEl Bt mbip%&;d;ﬁééd ¢ QR2R I “wg%"%g’ﬁbj‘tﬁ'lt?grﬁ"gsi .

were sol veg by direct nmethods and refine _

bt copBEERHE the PP BEE MEhPPIRSITEL LT 0HEP mLh SheRitioSHR

St rdéeledifoRpEBifhily0tE Ofd BRGkAAR. (50 mEM, Al N MSaini

Bohen aNY 1%716. ySca‘tteri ng fac%(or S, Pﬁ%laggglan%g#ﬁ%{rﬁla%' ,

i n APpexigpgoly 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.
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software were taken fromthe "International Tables for
Crystal | ography”, Kynoch Press, Birm ngham England,
1974; Vol. 1V, Tables 2.2A and 2.3.1) software package
with mnor local nodifications or the crystall ographic
packages MAXUS (maXus sol ution and refinenent
software suite: S. Mackay, C.J. Glnore, C Edwards,
M 15 Tremayne, N. Stewart, K. Shankl and. maXus: a
conputer program for the solution and refinenent of
cryst alnshs uct ur es| fr qgegl] f f ractf onNﬂégza or SHELXTkAen,

The xived atomg ramgters (fcoordi nates and

t enperaitre factors%re refi nedy'iivough Acjal | ZQ‘FOIX
| east~se@aies. The neoNHN_nmi nifmxedco h t he A NHAc
refints wasZwl(;\ZbFof-Fl @Ris define@lsE
111 ¢0d /E F while @ F ZJuz offod cl| of w =g
[EW(l\‘lE/Of - | FcD w | “df whgre w QBJls ah appropr\r—dte

wei ghting function based on errorsein the observed
intensities. Difference maps were exam ned at all

st ad¥&Hs F’éﬂ“i‘m%ﬁ@nt‘“‘%’r"é EsparafiepcSten 4itloddliEsat i n

| degbhpasd PAST &) 19 ﬂﬁ, thiérd (3 DRI ARE Ehat RIBRIMFabhiR (32 )at
factors, but no dr ogen éiI);)qjaramaters were vari ed Xg

Powder> t§-ffiente FIBW 'Eﬁ‘é?fae T PREO) 2ftes 1‘1@)@%@@%@&?5&&@
Wer @akBtRLaRd tbisi ﬁ;ﬂg@ Reych
was aCu Ka (46&I }585@%@ ]@)b%%g%% = lg?rg’gst %h?l%g(?&stt gﬁce
was 016 TinmipBRaes agiaiep Hed0°- 03: fer @m@é@nn nA sdutiondf gidags
capblihBib eFand tetrbIBIAMERS bioRiddl( 858} & Rvat& B@O ﬁl@ﬂwlls 44
was rotated during data collection.

col Pedf’el’G cﬂ‘rhemewyrwwahvaorgmlwp#getate@ﬁop@islw@ne hove af
at kst (13RRLSRAGNADy wEREHERY bR dadoOnil! B PR & ke
dlffractlon arcs were integrated to create

10r adirradderat 16181 4 misveail 8xs40p oPBRRD 1aya \tf@rswawtqdﬁn@drmde\pth 44

Si ZgoREult- sQZesdﬁgarU@ %ﬁy&@de‘ (6 fhFan 30GE 2 Q4 (2§ 19 wer added and
degrees 20. -88 Differential Scanning Calorinetry

( DSty salpPE3s hm t2 R8¢ TGviont -4 howss, antjsR AT afinderipdiage ¥ xas
| nsEbui@y 3L C. g ﬁhvegw%gaﬁﬁlly A0 of?ﬁ%pﬁramlitgly(t@p@lﬂﬁs

2-6 ). was wei ghed in an al umi num pan and recorded
accQf Bt Btip! yobwes wnder atrepspheriei prgysaigt the efutian iy qoplgd ammbama

151 a%%fp@lraﬁ)&dmﬂ %e&&ﬁlt%rwﬁb@ stlﬂréﬁsft)xr llé%{i‘ﬂs Westank lé:fs@%{t) was
w th nlqtrq?% g]as at 50nL were coll ected

bet HE¥ A e SRy gﬁ%ﬁlgedaﬁaﬂed@esws yorelikeRd pessher wih
r at @luekélRepRho4:1 (509 nMIHoad lk‘itlécci}o ke 1?@@%@%&&?@1@ 10,
Ol r avli netri c al ysiI s

P oD R D T e el PR Oy hDdeer s L -

| nspyronanySckMamagdel QB00 or

20
NHCbz NHCbz
Q‘ NHAc¢ Q\\ NHAc
Ouo o
10 1
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2950. The sanple (about 10-30 ng) was placed in a

pl ati num pan previously tared. The weight of the
sanpl e was nmeasured accurately and recorded to a
thousandth of a mlligramby the instrunent. The
furnace was purged with nitrogen gas at 100 15 nL/ m n.
Data were col |l ected between room tenperature and 300C
at 100 mn heating rate. PREPARATI ON AND ANALYSI S OF
THE FORMS Ef(r)0265] The unit cell data and ot her

pr og&263les ple heXS eAlistantple @seraratiops SephitToch sbmnon’&ﬁ
Tablc8mdound BR(189 Y in G&kdn

si ngl. eg%r st(a gjm e ?ﬁF gsr‘:?% 4@@? (?k(gﬁng)

det Apixtag “@&b@t@dﬁo &° thx 2 5 Tkl §he m&tobewiﬂmded dffﬁilaxpt er
3 lqusld oo ARG, L efmination:
Practic alq) . Nﬁl&gﬂé&e&f@@yjﬁl Pﬁ%’é‘fmce AT
Rr actd brap Iaﬂ%?hl%om@hﬁmdlamt were faubifed a@dleiﬂor&aethdtme Was

d, @xchhinge@ it dlhyl Mo bt b QNS

were measured Are p}e@gjﬁ%ﬂi%oﬁnlﬂ#a}ﬁ O Ot @ke eorﬁ?éﬂmx C
Addieq hnfral yolumransappreximetelyd 0 mﬂvgimmpnuxrda}a ipluf. FIH@ 6thi10N
Deab e@a@éél& {)

D SR A0 sod 0 FlherplHE i R BT 0k
whi aﬁreéilfér% ol WithgHhybasethte (400 pent @hmhabwhsl d‘m@ﬂ exkive 84

100 t B (yoslibifi no

Cpr (T pe AbEERAET, bbb 14 B SR
SU|PQBW%M§Fﬁh%QWU?PEUH@GQZBS?mﬁﬁnaIIy, Flgures 1, 2,

3, 4, 5 and 6 present XRPD patterns for Exanples 2a,
b, ¢, e, d and f, Figures 8, 10, 13, 15, 17 and 19

di scl ose the TGAMICPExanples 2a, b, c NHCbze and f,
respectively. FKidures 7, 9, 12, 14, 16\and 18 discl ose
t he DSC of -89NExaanes 2a, b, ¢, d, ¥a @nd f,

respectively. %tﬁﬁe"“l 1-discloses t.\?ﬂfﬁﬁr Sor pti on
0

| sot herm of EXx le 2b. Form Prepara DSC and TGA
Characteri zati 5 [00269] Exanpl e 2aggFor m HO. 5- 4:
150 ng of N-((IR 2S,5R)-5-(tert-

but yl am no) 2 ((IS) 2-0x0-3-(6-(trifluaeonet hyl)qui nazo

lin i Qlidin-| cl ghexyl ) acet am de,

fr e@ﬂ%%L e vvas cfy Sé oIA\/tgrdla fiye B%P%FPK"% Step 6: b ©Pr),

& at wegattorhs pwlrfbmed@y eddingHaui@mnel l_Vr?ﬁL)alGQ&Qutiéﬁtof leTlx?lq in_ |
per C e siurry was al | owe
o SihE o O3PS Y Ricareat v yeblom grpemin
m)I for Vlamier Cpmpou:’nbllE(ZBI glf)aq dissolved i 21n dlc}goromethane (%OO rréL) a{)d t-
| uor 8}3 E%)M g‘xLﬁ F]vgsgaéiﬁ?d;a}{ H)%rrrrll tem;?eraturé Pter 10 ?n)l(nothe SOguUOI(I w[isl

yI awpmyopg:i 100120 Ul avd Iheyphef@ined @Y rdagehel Aol Sas {d16Eat 2
s .characterized by a DSC

het n%efaq“rnl’ﬂ% .5% a' BrIYEYeSE BINEH A de arejignt teapbrgturen
t heand itangagibed teeh & aamdﬂs-rw@ﬁﬂceﬁ:ﬁ) coftfrmGhd QnpRiaHTRNt
wi (018 JGR.EHEVEL Rl I aher Lemperatures ot ner
event s fmy SRSHE BED Mdysteer y%é&? ‘%'ﬁ‘%‘l“%’@’c @psencs @f pgohals
TGAndicated 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
5 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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15 thermal curve having a weight loss typically from
0.6%to about 1.4%up to ca. 100 C The theoretica
wei ght loss for FormHO0.5-4 is 1.7% however, it is
not unusual for unstable hydrates to becone partially
dehydrat ed upon drying. 1002701 Exanple 2b, Form N 2:
1 g of N((1R 2S,5R) -5-(tert-butylam no)-2-
((S)-2-0x0-3-(6-(trifluoronethyl)quinazolin-4ylan no)p
yrrolidin-1 20 yl)cycl ohexyl)acetam de, free base was
di sseshiving] siupy was seitated fopeitieast 4, the splidomeredilteredt 7 waphgsl

SOl UbeAihSyi Ul RRorkchad Qi) APmbR uh s 3P0 Rprdihyd T ©

sl urry, n- egt ane vvas a

ov erctaindddy the ggkeh The fslmtﬁ wgievqghﬁwere’m@ Bpdy ANFIC 209 mL) was
280 la@&d faﬁd)tﬁ} &Qﬁsitc 911}&91@\%%3’ §§1tatld h)? Htrlcas@ﬁﬂmﬂg%ag @&&gloﬁ‘t:eased

C over ni ght he sol was i sol at ed iltration,
\was [8er ~&p pirn) 3Thﬂyr@¢lctmch é@\teawéayea@p@d p%ase)s’@ézsqpﬁra@d and
v aC WitHloRmhefhY %Wﬁtﬂvaﬁr&%ed F@Bﬁ'@elll\t!fa?ed'a%momum hydrox1de was
(1R 2S, 5R §tert but yl am no) - 2- ( ﬁb “i
(t r |a#4396?‘33ﬁﬁ“ﬁ3¢11 ighasisasiyrieanal pﬂ\&%ﬁaﬁlaat Pﬁ&ﬁ (cnl% ) iy
CY CloRAR¥ Yhah &% 8L 3Far A& anfl Waghed PRID mB wWiBah wh @ Mnlduhout
addi t1 onal nol ecul es of water or solvent). Form N2

was ChlgAde RaeBve Msamgiire USaEiseRE ok ERTPAHAH AV Ginglly with

1N d Qlabee (231neL) OiSbrom¥RAredHak YxREHYERID ettyBaceidB By GisBllMiok a.
232 C as a single nelt with no other transformations.

For f4er Dordul RigRure HE e be PryBeIkse Tgacked 8cl ARSI ARA HRJume

neglyag bk it B inl ) Ootpaind UM idp@t C 840 00 The soam;an Iwas cooled
agreenent with the single- crgstal structure., -

[ 002o7ambignk terppratusee Heptgpe 2 imEpswas added shopypiay 4Q;$0 §Gm¢rg of
N ( ChiRpoaen 5ﬂtar§ﬂ «d &%tta'lhze The slu

but%lan1no) 2-((S)-2-0 ?; ?ﬁgféﬁg?ﬂtT?ﬁﬁTﬁ%?B3
ER ISR SRt a it A AR RN ek

freq (hoRsis®Sf ydn%ﬁrmual %n@s,a ((tsg)t 1e@15 IR AR)Wlac¥adhRIb-4f(RF-
nore than 16 hours. FormH -5 is characterized by

1. 7SUHEMEOIYFIONEY - operr Pam@ldmw‘éarwa? as white, fluify crystals.
N((1R 2S,5R)-5-(tert-butylam no)-2-((S)-2-o0x0-3-(6-(t
r|quoronethyI)qU|n% I|n 4- NH

yl am no) pyrrolidi -y?)cyclohexyl)a arfi de, free
base. Form Hl. 75- S characterlzezegy)a DSC

t her nogr am havi ng -anygpdot hegm onset P l£al |y between
ca. RT and ca. {;;p I N agr ggpent MAE;ET e TGA curve;
at hi gher tenperatdres ot hermeogvent s ay ensue. Form
Hl. 75-5 was charaderi zed by TGA cur\yB8Hhavi ng a wei ght
10 loss of ca. #48%to ca. 5.3% at éénperatures up to
ca 100 C. Theoretizal weight loss is Ba. 5.9%

0 L, | t.n ual for unsta drat t
BOCTHES., Eripl Ry R e taseiions Ve Cotspur' o o
Exammh élsébdved l-rlAﬁtha.no]](@(ﬁD D) adfl 5 % Pd/C catalyst (1.8 g, 9 wt %) was
N- but ' - 2= .
(S0 T e Voo proBSr ity Fa7s e 20 raehyy
pyr rr(éjth(wéﬂ Fy ﬁll(tjranthaImIﬂ)eqyeﬂha@blmy kxchagt@intodehyl idere thase
Wwas | SSOl ve I N

08 sl e Sre e St actue B B aef o

Z0C.codlhg. SOptatei( DD mL) was added at 25 °C, the shurry was agitated for 1h and the
product was filtered, washed with heptane and dried to give 12.8 g (94 % yield) of
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was evaporated to dryness. The resulting solid was
agitated in heptane at 50 C for 15 hours, foll owed by
cooling to 20C. HAC-1 was filtered and dried at 25C
under vacuum overnight. FormHAC-1 is characterized
by 1 nole of acetic acid per one 20 nole

of N ((IR 2S,5R)-5-(tert-butylam no)-2-((S)-2-oxo-3-(6-
(trifluoronethyl)quinazolin-4-ylan no) pyrrol idin-1-yl)
cycl ohexyl )acet am de, free base. Form HAC- | was
charcg@pand b &-G1R.25, Bye- (3523 -rm g0 Qroxhaviyrglidnyl)-5-(rer-

end Rk cl@ﬁbi?l‘)ac&t)(ﬂfdgm ly at ca. 100 C in agreenent
with the TGA curve; i gher tenperatures other
events may ensue. Form HAC-1 was al so characterized by

a TGA curveppaving 25 ca. 15..3%weight I gss up to ca.
200 C. Th caF, wei ght Ioss is ca. 10. wever
it is notml for mrer—areunt of hiﬁ%’llng
poi nt sol veMtsS to remain associated w thNfh& solid.

In cases |i kle this, PXRD is diagnostic of fdrm but not

&i S l..apounts of adventitious sol vent.

F 3@%5 Pgagg rpgtive frepsgmﬁﬁ, Step 8: 6-(trifluoromethyl)-4-

012 glq(ﬂ(ldzﬂhr% 18R g;3e 1. ellﬂtm’tw ey Al mmu?%g%rgf}lonzogsm 1500) vas
yr )F%SP“’“ “"*1‘“%“4‘@{‘)5“&5‘8? éﬁ@%i&%ﬂaﬂwgvlﬂf%@nﬁ ﬁg?emkals%

d i ssol av@EMFr(O 4hortl, 0.0kqbaird ddael. eixagneioridd (360 mB,0l $4q) R8s then

RT and dto sl ovvly evaporate Form
Iagd%g 8elag3 SHRG depet ?é égy}ﬁ‘if‘di’f Sepling (Hrothetnapisitiopk Thene
lﬂDI erande shinfy (WeRaglo1eB R)3035CC@6rizh. Steady gas evolution was observed for
butygl S),- 2- 0X0-3- (6-(trifl uoronethyl)quinazo
i n- LI 5}3 ‘%ﬁl ﬁblj e sl Ibﬁ:amp an orange solution. After cooling to 20 °C,
yI ) dr;t@éaﬁthﬁ)sylht)(ﬁﬁﬂs alided @rophis€R 2033 € aqFIQHm)F(Sb m¥9nder
c aracter t her nogr am havi ng

endOther a%c?ﬂ §%dc g4 %’ﬁ&la T Vieé?weé greanpphags Wéﬁ sa@ra@éﬁm
Wi t iwaﬂsect dme MGG MER) width ad K S1PEY; (308RIE AL ShAe BIBEH was
gvegstez?fg‘rgyorﬁl %Steﬁgﬁff -1 was characterized by a TGA

hernmal curve "ght loss of ca. 7.1 %to ca.
7.6% up to ca. 150 C. Theoretical weight loss is ca.
8.3% however, it is not unusual for unst bée

sol vates to_khecone partially desol vated upoddryi ng.

[ 002741 ngle 2f, RPG3: 30 to 40 ny of

N((1R 2 - b- (tert butyl am no)- 10 Nl N
2-((9) - ngo ((6-(trif uoro??thyl)quma N RedSyl anin

o) pyrrol i - : yL)cyd% ‘acet am_d 1}[ base was
di ssol ved ¢ propyl ene yg, Wat er
was add dNHntll a cl oud was observed. T}‘o vent was
all owed f\o slowy evaporate to dryness ormRPG 3 is
characterixzed by 1 noleclile of R prop;ee‘ﬂe Blayglel per
one nol ecul e of

N S,

oxg@i-gﬂz- Etl:i(rg?n }I%l}oirxg‘%%%hlgw gg% h St%l ?ﬁoﬁ%’%?frlrsd‘?l
di rfl“rmOrW)ﬂaaye (231X 9 15 ered), mdaa(l 56 nhmﬂs)ewas EdedraiRE 3
»masm&ﬁ@er»aé;tagrakeé%o@eﬂ té?nao@{%%e %B%'JP&GQ i f’% ] O iefiVamipe

endot herm c onset I n"agree
TGAl.4 mL, 11 mmol) was added and the mixture was agitated for 24 hrs at ambient

temperature. Water (10 mL) was added, the two phases were agitated for 10 min and

the organic phase was separated. Dichloromethane was exchanged into ethyl acetate
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curve, at higher tenpratures other events nmay ensue.

Form RPG- 3 was characterized by a TGA curve having a
wei ght loss of ca. 16.4%up to ca. 110 C. Theoreti cal
20 weight loss is ca. 13.1% however it is not unusual
for m nor anount of high boiling- point solvents to

remai n associated with the solid. In cases like this,
PXRD is diagnhostic of formbut not sensitive to snall

amounts of adventitious solvent. 1002751 Exanpl e 2g,
For rby lcemingous ABtiHngiomfmtil the b.p. on the kettle reached 78°C and the final

IZ\I: g E\Jgﬁfr% ?’gg @p&o?&%réa{te?% ?(? Bﬂlg%hﬁﬁﬂuﬂf? 13 input (~15 mL). The slurry was
f | usrdebtohpbiutuemperatire, teptangl(Bnimhbygs plowdl dddédpnd tiRSlurry was
yI ) %%?théﬁ'}‘&’%ll) %?Ecﬁia’%: %E‘S fit&%ﬁ “Béh%ﬁ w‘f@ﬁepﬂnglreﬁ&leagftl;/tg 1:1(5

i Ssopropy urr

fﬁe atneld appdrepddesgie b33 Hi€2 Yenelidhefibgige erystels (FammeN-8 by SRR rf N-
ﬁ%ois%‘i %Qzert%rymﬂ Aol @edxha- (%'(Q*fx‘ué/roﬁ&ﬁﬁ%%&mn 4-

unt| cry were observed. For

charYé?éItlm)li)}/Z@lidlby -yDcyrthexybedtasmid, Bmmpkal cohol per one

nol e of N-((1R 2S, 5R) - 5- (tert-

butyl am no) - 2- ((S) - 2- oxo- 3 s rlfluoromsthyl)qw nazo

| i n-4-yl am no) pyrrolidin-E

M ) cycl ebgriy !p),.afseafm(ﬁezs %meﬁ(t@ag@ma is)-

Paranmeters -92 Conpo
V( A3) (teﬂborzalembsulaazo%‘*wﬂmimohﬂns heﬁybscftﬁngsle

90 Yafbhs ¢ b -Bhidy 1o Xo-
8 oi[g(%(gz (19 6568 ( }fm%Ofimgl 935 %’%%715 47}&(24((5)20 °

ff%l“Srom?‘byli%‘ln?@A‘Sﬁzyl%wn@mgwél?mfzylm‘é@’(e?ﬂb‘eﬂamlde
99 %36'38} woft prpaRd A dharabrided@h desclib&lbelowd 766( 7)
11058(2) 33.348(4) 90 90 90 2941.4(6) Exp 2e -1 -50
i 0866(3) 11.2594 6 32.680(2) 90 90 90 2938.7(2) E 2f
G 3 -50 10. MEBWRQS5@75CH)\R§m‘ER15INt7$H@®(ﬂQWS45( 3)
102 47§ é ? 083 2 1547.0 1 Ex 2 IPA-1 RT 8487 2

1. 6818 SR 3880 9) 90 90 90 3091.7(1)1 TABLE 1
( C o] ﬂﬂﬂ%ﬂpdpaﬂmﬁe doHédtedRa ra&lm{eeNSmmmRmuiER KXSMmr.55465 East

dcal 6/1 R P
050 g 56, RSy B B R B
Exp ;ﬁ&n&te%&&rd:&),tafmeﬂ thrdngh 4@st-squares analysis of the experlmenta]

diffractometer settings of 25 high-angle reflections. Intensities were measured using

Cu Ka radiation (A = 1.5418 A) at a constant temperature with the 8-28 variable scan
technique and were cérrected only for Lorentz-polarization factors. Background
counts were collected at the extremes of the scan for half of the time of the scan.

25 . Alternately, single crystal data were collected on a Bruker-Nonius Kappa CCD 2000
system using Cu Ko radiation (A = 1.5418 A). Indexing and processing of the
measured intensity data were carried out with the HKL.2000 software package
(Otwinowski, Z. & Minor, W. (1997) in Macromolecular Crystallography, eds.
Carter, W.C. Jr & Sweet, R.M. (Academic, NY), Vol. 276, pp. 307-326) in the

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 APEX?2 CCD system using Cu Ka. radiation (A
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Ex 2f 2 774 P1 1.257 Ex 2 1 773 P2,2,2, 1,217 5
100276] The variables used in Table 1 are defined
below. T = tenperature in Centigrade for the _
crystal |l ographic data (RT is room tenperature which
i s about +22C) V = volunme of unit cell Z' = nunber of
drug nol ecul es per asymmetric unit 10 Vm = V(unit
cell) / (Z drug nolecul es per cell) sg = space group
dcal c, = cul ated crystal density TABLE 2 15 Atomc
Coordi %ﬂg 2‘% rdexingagtpiogesgng ofhemeaiytedsntansiay data Wery cazried out
At Orwitk the APEXE soflwdrd %&k%)’é%?anpsugg’%&E&é%ﬁta%ﬁ&ﬁgn 38189700
0.6210 F2 0.1576 0.416 1518 F13 0220 0. 73
0. 6PRFSSRGUT Pirripce ABES7 User Mepml vl 26 BRGGER AXS7IE( 5465
0. Sﬁﬁﬁcmém Buridvhg M1ddisOd; 1 5391 1Q3¢hg. 0137 0. 5289 1. 1320

N9 3967 0.3613 0.0716 1110 0.3464 0.3422
cQ? @%60]N1Y8’5 5‘8’@%% cryaials were pojesl ipyifig cpld $1gBg of go @Bfer cryo
0. QisPstn (OMIo2d OrybSARms Cryddtredm c8ol@8 S odil@ AndA 27 80aL: f'%%gl

ok DB BB uitiny > s o 4944 O Teed

. 2000361) 1 9Dhd kA& B8s Qeré&ﬁ&d@ Lol metBlddd abki éﬁgeg 08 ﬂ%}g%s of

O R AR 2 h bG8 e 0a5 B-a0L. 0, 2420,

. 1FaR{-Nefu) B3i2a6a NU.10531 Scd&grl:&‘k&tor@%]u@m%gg é%%%?DP
35 0

TRt Beelrity B Rston Ghissior Capilbemes’ Bisri

. 181683, Bir®ihgharh Zadlag, 0WBOVE. V] Tdles CRA fid 444 Y sdwdR backage

0. 1477 Bt font it g upngipecits N Osig s
- 0. 8digtion.agd GEFMentsOG210 siB83I Meﬁk'«@&ll Gilnoid] BOEdwWaddh, M.
9.3 %ayr% 97§tgvarp Kogl%ﬁklﬁljdlrga)gus o%pgterg porgé'an(l) for %%%olution

and refinement of crystal structures from diffraction data or SHELXTL®. The derived

'ooooéppooo'

atomic parameters (coordinates and temperature factors) were refined through full

. . s . 2
matrix least-squares. The function minimized in the refinements was ZwlFol - [Feh -

R is defined as X [[Fo| - [Fll/% [Fl while Ry, = [Sy( [Fo| - [Fel/uy [Fol 1" 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
ntroduced 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
CuKa (40 KV, 50mA). The sample-detector distance was 15 cm. Powder samples
were placed in sealed glass capillaries of Imm or less in diameter; the capillary was
rotated during data collection. Data were collected for 3<20<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 26.
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C96 0.4172 0.7161 0.1933 11112 0.4292 -0.1628 0. 0516
C97 0.1821 0.5681 0.1800 H113 0.3692 -0.0449 0.0742
C98 0.3221 -0.2755 -0.0632 H115 0.2715 0. 8230 0. 2452
C101 0.4735 0.0847 0.0816 11117 0.0540 -0.3914 -0.0071
Cl04 0.1724 -0.1130 -0. 1448 11118 0.1047 -0.5613
-0.0042 C107 0.3915 0.1858 -0.0261 H119 0. 0122
-0.5664 -0.0392 C108 0.2116 0.0919 0.01 5 -11121

0. 0157 -0.2070 -0.1065 C109 0.3748 0.81 33 0.22 66
H122 -0.0438 -0.3568 -0.1418 d Il 0.4081 -0.0451

0. 0§ﬁ§e,;g{;g§caqm %l(ﬂlﬂ?@%&D@C}762 Cl114 0.2994 0. 7605
0. 2220 H126 36 0.7779 Cli6 0.0592

- 0. 496631 o%@@@mlss gens gatprmedio 0§ AJnsmasnts Pimagel 9R or

- 0. 358 e hdols. 6%5%%&%1@&%an&§1§:9{1 pagl%eébr@efé%
0. 4465 -0, 0877 FI31 01603 -8 0732 0.0/01

Q. 1 72erately rpqqyded tpa hadpdihps s mijligrampng tr&fﬁfpge@t%m%sc Cite7

0. 5 3% uierft G8OpReck 63 nitb3ch fs AP miln GOABwerd cdiftBéd bédween
C129 0.1827 0426 0.0774 11135 0, 1005 0. 6984 -0. 1175

C13300m (5Bperatues 284 309°C o, A/ min beatipeaat sHi play WB%’Bide with the

- 0. L@&odherdié pbhkOpatdiind 48380 0. 5714 11141 0. 1830 -0. 4440
-0.0580 F5 0.9826 0.6800 0.5759 1114 0.6945 1.0312

0.5339 F6 1.0259 0.8300 0.6655 H21 0.7741 1.5073
0 4310mir0vARAR AnsBRRATONF 758 1128 0.7049 1. 4602

0. 30 N1 6631 1.0203 9 0.6130 1.4814
0. 2§8@64]N1 %Gg C¥RSEIICRLS ’?’3’@2’6’80‘5"7%5‘ @f“%’lfeﬁmill‘?“ﬁfgill@ 00 or
O A b L B pebvibuy i
0 2008 welBp e Fie W TpaSue SR STt oy BB af
0. 5 hdifigraddhy 1B: MGRireds, TBSHrBcehvaddurbidikitdniGEebs gds o4 HRE

38 0. 544 44 0.41 44 1 44 0 2350
& Safmin shagiadeiifieqeatitoprogs ibpiyite yd aRL s fosoagR

0. 6288ing@8 0. 6817 0.9034 0.6081 1148 O. 62 22 1.8887
0.3818 (C31 0.5921 1.1293 0.5402 949 0.5627 1.7587
0.3377 (C33 0.6205 1.6624 0.4324 1152 0.6566 1.2721
0.3752 C36 BREPABATIONKNIDANADYSHHOF THE BARNMS5433

0. 55[&6]265] 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, e, £, 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 26+0.1 )@ RT for Examples 2a, b, ¢, d, e, 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 20 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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C37 0.8201 0.8496 0.6069 1156 0.6965 1.4170 0.5619
-94 Atom X Y Z Atom X Y Z C39 0.7568 0.8126 0.6288
H58 0.8887 1.9136 0.4290 CA40 0.6067 1.4694 0.4172 H59
.9292 1.8759 0.3743 C42 0.8902 0.7591 0.6317 H60
.9085 1.7203 0.4146 CA43 0.6042 1.2934 0.5840 H62
.6632 1.7578 0.2922 C46 0.7651 0.6822 0.6794 H64
.8824 1.3038 0.5620 CA47 0.6162 1.7663 0.3697 H65

. 8870 1.4370 0.5064 C50 0.8099 1.8166 0.3410 H66

. 90 mples30ip cod, 5 @MY, regiBtivGlys GBSrell 1 8BEBscdthd 8/Afor 96 tion
7 9822 03 C53 0.7895 1.2775 0.4740 H70
.8%%%”%?0339m %246 C54 0.6389 1.4243 0.5469 H71

. 7823 2.0761 0.3450 C57 0.8917 1.8331 0.3947 tgi
.8374 1.581 1 .

8486 1. 7393%70%@ ra@EDgc 2%@ %‘ @%g%’t%”ﬁ% H75
. 76%@6%!. e rample 2% Fgrm HH5-4 . 196 18 oGNS OBG2SORG- B4R HT 7
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: 7 8@ vsihte&‘g tdde FEOAdeduhbl] zgpegs%%ét %ougé%g ol%exg% gl“}{l&liéy was

0.3123 C80
g‘lt”e]il “b%’?bm &K To 5Ppsm B AR i chprastepzad by BSonaly waterast mele N-

R R u Q Uiz 41
e St AL Lyt

. 1888 RYFRIIN-bY§eypiohpsy Dacgtemip girep bass s Form ik B4 watg

. 168:82c@ri2A39 2 BN 0B h&n%7a6(ﬂ'oali cAdbarh o&l%lcaw in the
. 6223 8215 g gl_z: 0.8719 7574 0.6080

85 B 6 KT e 0TIt b 300 HpGH bk
%@»e@tuﬁe? Gthehv2BdBay-Ehtue) FORA80.4-4 203GhafcdSRA by trﬁ‘GA

. 7.7 0.3420, H/7 0.6814 914
TSRl e 35 18 opiaBbsord 0 g guciitae e 100
. 096 9TIg. tiREBcal WeikB8:ss G Fobn BA3-3 isll. BAIDwOveB 63O not unusual
for unstable hydrates to become partially dehydrated upon drying.

[00270] Example 2b, Form N-2: 1 g of N-((1R,28,5R)-5-(tert-butylamino)-2-
((S)—2-0x0-3-(6—(triﬂuoromethyl)quinazolin-4-ylamino)pyrrolidin— I-

@oooopp@ooooooooooo

ooUo_oooooo

20 yDcyclohexyl)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 slurry
was cooled from 70°C to 20°C over 1 hour, and agitated at 20°C overnight. The solid
was 1solated 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,28,5R)-5-(tert-butylamino)-2-((S)-2-0x0-3-(6-
(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1 -yheyclohexylacetamide, 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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N10 0. 7913 1.3680 0.4754 H80 0.8851 1.5217 0.6541 H11

0.7826 1.4618 0.4918 H81 0.9305 1.6578 0.7142 N12
0.5331 0.6005 0.1813 H82 0.9647 1.5943 0.6584 N13
0.3353 0. 7474 0.0475 C83 0.9176 1.9198 0. 6225 Hl4
0.3028 0.6896 0.0583 H84 0.9680 1.8999 0.6220 Ni5
0.8501 1.6946 0.5311 H85 0.9252 1.9631 0.6707 N16
0.4567 1.1267 0.1887 H86 0. 8887 1.9992 0.5842 017
0.7470 1.1042 0.4435 C87 0.7960 1.7901 0.6131 018

0. 2140275 7E¥ample 2 Fern B3g50G: 2680110f$0 0B of NI (RG2S, B G-(tert-
0. 6620
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- 0. QRRAraGEGRodrdf27 0. 8727 0.0930 H34 -0.0371 -O0. 3447
"o, 10y Rg? 3R T 3mSR R G bingér
0- - Z&Z&@o-@lﬁ)ﬁnﬂue&&ﬁ@hyl)qﬁﬂ%hﬂ-&ﬁﬁﬂno);@&%hd}n 7956 1. 1614
R e o R T P L o VP e

0. 36184, 0HX0.1Q.BUAL was 2dikd amdQhels3Rblon Wdsd4Qoled 63@‘33 h8&tion
0.3943 C 10 8 0479 -0. 0823 -0.0781 CA1 0.5928 Q. 7673
0. 2948 cyeparite og@ﬂlgsso"ﬂgdgﬂy tlng s@fdvzs agitated in heptane at 50 °C for 15

hours, followed by cooling to 20°C. HAC-1 was filtered and dried at 25°C under

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)cyclohexylacetamide, 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-(zert-butylamino)-2-
30 ((S)-2-oxo0-3-(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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C42 0.7174 1.0886 0.2543 H112 0.4319 0.53 66 0. 0416
1143 0.7243 1.0288 0.2140 H113 0. 4226 0.5469 -0.0417
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C49 5524 0.7201 0.3942 H119 0.2846 0.2720 0. 1469
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H1. ﬁ)’ém%gram having an endothermic onset at ca. 70 °C in agreement with the TGA

curve, at higher tempratures other events may ensue. Form RPG-3 was characterized
by a TGA curve having a weight loss of ca.16.4% up to ca. 110 °C. Theoretical

20 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,28S,5R)-5-(tert-butylamino)-
2-((S)—2-oxo—3—(6-(triﬂuoromethyl)quinazo]in-4—ylamino)pyrro]idin-1 -

25 yDcyclohexyl)acetamide, free base was slurried in <ImL of isopropyl alcohol. The
‘sluny 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)—Z-((S)—2—0x0—3-(6-(triﬂuoromethyl)quinazolin-4—y1amino)pyrrolidin— I-

30 ylcyclohexyl)acetamide, free base.

TABLE 1

Unit Cell Parameters
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V = volume of unit cell

%b

7’ = number of drug molecules per asymmetric unit

Vm =V(unit cell) / (Z drug molecules per cell)

g = space group

dcalc = calculated crystal density

TABLE 2

Atomic Coordinates for Example 2a, Form H0.5-4

9152 0.2365 080
1490 0.0571 C81

Atom X Y Z Atom X Y Z
Fl 0.1718 | 0.5612 0.2388 F138 |0.9730 0.9700 0.6210
F2 0.1576 |0.4167 0.1518 F139 1.0220 0.7300 0.6430
F3 0.1277 | 0.6827 0.1463 F140 | 0.9470 0.7710 0.5532
N7 0.3729 |0.0177 -0.0187 | O137 |0.5289 1.1320 0.2702
N9 0.3967 |0.3613 0.0716 H10 0.3464 0.3422 0.0601
NI11 0.5034 | 0.5324 0.1275 Hi6 0.1889 -0.1347 |-0.0192
NIi2 0.1513 |-0.3723 | -0.0803 | H85 0.2780 0.4332 0.1193
NI15 0.2070 | -0.0340 | -0.0258 | H88 0.4895 0.3182 0.0357
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N4 0.6223 0.8215 0.1887 C74 0.8719 | 1.7574 0.6080
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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 |0.2566 |0.1827 |H21 02024 |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 |H15 |-0.1260 |0.2877 |0.2400
N5 0.0480 |0.3793 |0.2136 | H6 0.2703 |0.5248 ]0.1514
N6 02349 |0.4911 [0.1766 |H14 [0.2507 ]0.5355 |0.2354
N7 0.6581 |0.6819 [0.1120 | H25A [0.5017 [0.4595 |0.2502
09 03141 |0.7518 |0.2032 | H25B | 04643 |0.3765 |0.2131
C10 |06548 |0.7519 [0.1823 |H22A [0.6302 |0.4915 |0.1724
C1l  [0.1091 |04116 [0.1779 | H22B [0.7255 [0.5203 |0.2124
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F2 1.4315 0.5398 0.7741 N4 0.3398 0.7349 0.3149
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0. 6129 0.7507 0.2839 N8 0.7989 0.1232 0.9974 Cl10
0.7273 0.4981 0.3447 NI 1.1628 -0.0946 0.6829 66
0.8597.0 4735 0 3332 NI10 1.0937 0.0679 0.7424 C9
0. 76BRtem 23K 0. 407Y N7 8. 533Ato6. 025X 1.[044% C20 z
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0. 980p2220. $85%Y. AG2Bo (53odd. PHEDEB - Pt 459 [8.8FPY] b4506
-0. 1368 0.63663 O] dsvad | 3.240 [u3#87] §544€5T (beds P18
0. 1710G240. 988M30. Aoty (d800- Ph¥E O DddE T0/R77 6.7189,_
-0.08d8 064868 O Q4562 | 42332 Pudddt 7| 13479879 o7 ZPa.04oR>
0. 573®70. $6888510. APEKE4 [ 4b10| H{om3 3| T.3%593 0.87%2 "POHgdr~
-0. 1038 0,8838 O @838 | 67871 HIdS FDid15T %9 PP 6563
0. 9413890. 198490. Bhivd7 5579 VAT O olof %'Q%ﬂ’n:ﬁ 75
0. 946300. 22b6%010. ApgT> [B&69- BASB -|D © 1'9:9950_°Po b573
0. 4313310. b68050. BP&Bs &809- F@@O-@E 3%@ 03521 166360
1. 099320. 2571919 [SEG1 [[@6¢R3 1] Bhaw [ Uis4£3] 0.7485*°P0.6195
0. 4995330. Bo405580. [3p187  [Gidbod- FRBTE 10092 1028050 _10.0403
0. 846860. L9Z16s0. [APA%1 TodiRs 1] RaeS [0 1881 O 0si P, hiehs
- 0. 1646 0] dbdd O-P2R3IB | Fooss | 17 0.7708 | 0.6743 | 0.1022
C38 109217 ]0.9066 |0.0421 |H35A |-0.8134 |0.1022 |0.1656
C39 112014 ]0.9229 |0.0747 | H35B |-0.7586 |0.1045 |0.2107
C40 | 11073 ]0.7290 |0.0448 | H35C |-0.7035 |-0.0029 |0.1830
08 -0.4446 |0.1296 [0.1963 | B8 -0.3548 |0.1817 |0.1876
C26  |-0.5724 [0.1491 |0.1735
034 |-0.5673 |0.2213 |0.1458
C35  1-0.7251 ]0.0824 |0.1840
TABLE 7
Atomic Coordinates for Example 2g, Base Form IPA-1
Atom X Y Z Atom X Y Z
Fl 0.1519 10.3786 |0.0243 |H4B [0.8724 [0.7912 | 0.1232
F3 -0.0140 | 0.2540 [-0.0043 | B3 0.6171 ]0.6809 |0.1026
F2 0.0260 | 0.4241 |0.0085 |HI 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  10.7197 [0.1890 |H6A 10.4782 [09618 | 01051
NI 0.0675 ]0.5440 0.1700 |H6B [0.5369 |0.8805 |0.06%6
N5 -0.1311 104643 10.2095 |H22 [00665 |04473 | 00929
N6 -0.2941 ]0.3121 |0.1828 |H5 0.7491 [0.9735 |0.1042
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F4
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F6
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03
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C27

-0.7093
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C29
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C30
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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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confl uent nonol ayer of cells was obt ai ned

TABLE 9
[00277] Characteristic powder x-ray diffraction peak positions (degrees 20+0.1 )@

RT for Examples 23, b, d, c, d, e, f, and g based on a high quality pattern collected
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[002811 A 2 mM stock of BTC- AM dye (Ml ecul ar Probes,
Eugene, OR) was prepared in 100% DMSO and then added
1:1to 10% (W v) pluronic acid in DMSO on the day of
assay. The dye was then diluted in hERG external EP
buffer (140 MM 15 Nadl, 4.0 MM KCI, 1.8 M CaCd 2, 1.0
nM Mgd 2, 10 nM HEPES, pH 7.3 and 10 M gl ucose; all
buf fer conponents obtained from Signa Chemical). This
BTC dye .mxture (30 |) was added to the cells and

pr odﬂ%‘é‘d“@a@?‘ﬁ%@( Wt i 2ceinergapiieny orithGp calibraiedwith a

Cel NgSBbMeristRabRAtaEr@t 21 C for 45 minutes. [002821
Test conpounds—ere diluted to 10 M DVBO in 60 pl.
These 2EXRANnBxRED 2¢ hehixp@dr | Bipl 2¢- dEkpRfed Eap 2@ [1: 2
ratio i pP-HVSO $.A colldins 1-510 anps5.411- 26.30f 4 6384- wel |
pl at e. Xay- tdady plodt es |Wef e gehér at ¢doby §i8anpi ng
2.5 pl |frlom t bkl DVB@4serildBlzy dj i ed| pi.at e [ owhic
was prepdreed bh.Q he [VeRociltiy.711 BijoCel | 15.Aqueqos
pl ates were crExt ed |Bg.0addilag 48| pl.1 of | EPs bufifieg arld
then were diluted 30 - 45 m nutes before the assay was

read on Rl R I j ous 25
di | ut ed %@ﬁ%@#ﬁ? Ve S Ao A e A R cs e
Peplltid@le pl Asweszs {nd datpbimpayinetheplagnolbgital Bl&ird&lferistics of
con j nM Fj.na O
con ?gﬂ{lélg% ?I%%Olﬁlﬁ&tg Eseﬂg%dgngg&fg/& Sjoigcs?gye/s-p P'édéfwo y%‘o us
pl at\ed. 1pdP¥, psigpeiirte oresentiAppdicdngt axelpresentad Bydsw.o | i qui d
handl ergy, A dy.e read o
e Fi <ot haaHRdel' by PRI ER0a)
whi €28 ci Sees st Veshiyee a sk, Figlmrineol 880,05, 20D eTtehudm CCR2
181 J8Rdih 884y was ISR Qvit%&nir{ ﬂe‘ig{eﬁgblldﬁd nqg!1o C e4ro e lg’ 0 nm
h s are stimlate ?6open

bandpass filter. hERG channe

by (HRBMLgHisingon -bimaMAE wetht triclr liahd. ePBMIRwaid 1 dged6 6
nivi - 1.3. T12S04 (Sigma/ Al drich). For
cachonara PRkl ot Gdbdi ey etltmmtodbis

per Fisell-Hypage QeedprdsCellzto)whbletad bEBNECE W@e WhsheDand@inrbdg
st ffer cql l ection procegded
evewbg%%:{g%g’ dfig b utﬁ%ﬁ%@gﬂﬁ%g O@ﬁ%ﬁ’ﬁgﬂﬂw Hepst-iphie eviery
l?r E (ra b@Pslae(mw_ " dr&rkf Elfned mafmidlitdditgmy r\;\l\g érﬂ'%iié‘(%ilﬁeg??nx;ffﬁlg dﬁ%&g@nﬁ;ﬂnd
ol anCeSH R R Rt £ 8755 B gkt s bivise 21
andas) Thbdfridivg apeax ivaspertbinRGusicd 4 dak DMl Mt MBLpRN AL €
(no L Sislggigpouncg resent) . and the blanks well's

( cof Utns Y% 2l ‘Zf%;)‘”?:?éfSF%%%d as fJl90xs Hezrach Fasptioniof # ot voTkres
bl agrso weld [ ps et ther of the standard
hERG | nﬁ%ir‘?%@g@%’g%"ﬁg?ég Fi clzs){eérlhéta“ LOmP gy 6&“ the
- 403 donceRirgtiod aangedibémo © 00 n¥adhe pBte AP bi roMe T e

firghonGht &tk q} lgnal variati ti
contr I())I (bl angs “(“9{%5‘@5’8?‘% nt r,eggﬁs e%v&WJ‘Zleég&g)gl )f ﬁgA
post-4 MARQGRtNS Fispest i3t Al sging psiangunt thaniforl filiratioklVRRpore).
?SIAf;ﬂﬁﬁgﬁﬂ% > ﬁ’lgrfﬁ%faﬁ%g %p—g éé:dt aqglcé%%i{u%sl 21 gn?p%pa ere. Iisvvsgass
followed by adding 25 pl of Microscint 20 into each well. The plate was sealed and

:5  counted on the Trilux for 1 minute. Non-specific binding was determined in the
presence of 300 nM cold MCP-1 (PeproTech Inc.). Specific ‘>*T-MCP-1 was

calculated as the difference between total and non-specific binding. All conditions
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were then fit using Excel Fit (1D Business Sol utions
Limted, Surrey, UK) with a single-site logistic
equation, Y= A+ ((B-A/l + ((OX) ™~ D)) where A=
maxi mal 15 inhibition. Data were anal yzed by fitting
maxi mum anpl i tudes of change in fluorescence for Tl
flux for a given condition of test conpound. Potencies
(1C50 val ues) of conpounds were cal culated fromthe
average of triplicate wells. Sodium channel, site 2

bi nd?em}e%@éayuqligmsme IGKkis dé¢fined as\tiie otnce@aation pEdompetatg

al . The 20 standard
bi ng B&E% elgaggﬁgﬁgaﬁlféggﬁr}g%% 50 nM Tris-HC ,
pH 7.4, 130 nM mollnedﬂF&GEbX54rTMKCI 0.8 mM
Mydl @0286’] SH@MZQ HHPsbly- é&rés&xgg{ l{ﬂRd-&Innels@efbdérM (37°C, 5%

reactl ons were initlated synapt osonts

(Cpr ia) wdPulheene \Nledified Eaalte s Mﬂdm SRI)P quegnieh with $Q%6 Sigon fetal
M Xtydtife EAM, 3bf és@&lué M 3t 2%& I RRALAXNE 56 Fml G418, %

standard bi'nding buffer and the conmpound to be test

at tiprabyersCelbditseciation bulfr as vsewo extzepibe selle Gopelagks, whkgh

M xegkrach ﬂl&i&ﬂ%tﬁﬂw@ﬁ cs.%mgpsprn BOindtdaidl BRek/cHE plates at 2
reactions werg s addi ng ice-cold washin % 15.24
T

buf fdersity ght aith |Cf4§ PSDWW?-IEP’ES‘ 0%55rumvnedia, audjrgubat
10 4 hodss 8t ITVEGLE2 ) i Mk dViISe 2 caiiflent nBRbIRYer BRI s

serum al bumin. The synaptosones were i mredi ately
col 198&#%&¢ ont o glass fiber filters and washed 3 tines
\[/\43:1_6'[005% shi n® AMfstRk 8¢ B’[T¢1QM Mi(mﬁiﬂlwﬁdb_esf?ﬁugene, OR) was

at rachot [ I ilters was
courF ety lﬂﬁ/ﬁmgﬁ) andonreiey la‘tﬁodﬂ/"é?f/éfEPlP@H‘éta%}Fg’.DMso on
Par ahd @y ofustdyl Ta¢ dile vk thoh aiffedRehERG Bitdrhdl P AGS@Y140 mM

ey nkbt 089 KoLt SRl (Y el E R

f or i gtvecke] Aidiutfti compare obtaipddfronoSibing ehanﬁal)r ahiBTedlye
It Iop?néﬁxt h%BO lglg\‘?’v%sra | th tg% CQI% n‘B‘E %roguceé 'g”mal loaélg conﬁengi%m{] g;l'

i'S use
assemnuyl Qelmakeancdbaled ;hau °®ﬁed5 minutel e Caco 2 assays

e 5 clo rane
Toe 3flaba e s b St iR Tl e TR TR0
:mon'p:@mpdadst Wat thai &rlkmowmeﬁat zbEZ [patis &1 DB na&mmirb ed0|aﬂd
hu  PA [ w dely u as an in tro rmd for
et STt ARl R S S et e g
r at efronf thpDMSAgeriOfy diloBEPeibD, dﬂn(thhﬁe@ p@bartdm tmw&lw 11 BloCel.
menbrane is used to . .determ
Coa AR hbiet BET cleaied BrodiR Be! e Tl Srb e bere filyed g -
pas Stlls\hgm?tés@efb&f tHf?bina& Yea@bn thB ELIPRNPR A AGe lol[icﬁl%z 8fikoukhe ]
er neabi | i efficient (P art.icul ar oun
PE" TR RistpbpR SRl Bt P e e RGP
bas @h@d]% @den pdibt@bncéntédatioNtahgerdf B [MTB D11 S6 AV €FinslaNdSGt ed
in tri giate eterm%t ons. 1002881 .Conpounds 5[1 drr1\/|
st ocRY eFtﬁa POEEDIERYS W 2SS TeADSGUCIRIES W pRicrRrgl an
diluted on a Cybio liquid handler.
[00283] Cells loaded with dye were read on the FLIPR384 (Molecular Devices,

30  Sunnyvale, 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 pl/well EP buffer containing 66 mM K,SO4

-107 -



15 donor well buffer (plON CAT # 110151), providing a
100 MM assay solution in 1% DWMSO. Conpound diluted in
donor well buffer was transferred to a \Wat man
Unifilter plate and filtered prior to dispensing 200 |
into the donor well of the assay plate (pl ON CAT
#110163). The PAMPA nenbrane was forned by pipetting 4
1 of the linpi d solution (PION CAT #110169) onto the
filter plate (V WR CAT #13503). 20 The nenbrane was

t hert¢ by @né glyP+ (Bigpaidrichl Forsedytiase, dwe wbreboifeed e\&ty pH
7.4 sé(ﬁhmrag&%d%ﬂ- mgﬁgis atmﬁchpé%& A2 5ai nl%ﬁaﬁttle 8&8&

side and acceptor si I ned an
i ncoatdedt D%%lﬁ%t@np@ﬁ%@ﬂmeeem@mm foodf scondih endahat e

vvas oneter plates
cm{é%?&#egg@gg%?g&?%%& ‘%‘2 %@8“%5/ wel 1), P he

c?o nd§0284c c thy dypamic gmay efiteceassay wds ‘ﬂﬂt@mklegbfran blnkvendroratad

I N tREs. The SRAGHIR t
capt r%d PE% t he &szﬁg?g)deﬁﬁﬁﬁﬁx ana \Qgiva“ﬁ’fo”he

spe B4Ryl C@@P%‘P‘é?ré%en@én‘?/ﬁlﬁ Glagks V@@R‘ZOMM aaf R4) define
[ 0028(9/}, hARE idhib¥RA. @Wa&? %E‘i%ltc@?&hxﬁ 4@(?:%@361“ é’@ér #&%@ﬁﬁ&a‘?&j

npnocytic ce [l ne,
c eI Egﬁaé'lh&“ﬁs FQ?“H“EB@F]@& el FPOB)ra Ef‘}oéb r%@t@iﬂpom}sen 8D
IOIaI gahpile WYl Wwdite PREfakCtEETr Je[l)@@nal Batibd, %@gaRPeMont;cﬁth H
?%C%t 37, Cfor 30 minutes with gentle mXxin ver

PG, Andiparpaliped o the payiig copio (ofsishusheshuehlingELIPR
r e y mfm&rlm&dccﬁtpoﬂndlﬁﬁdeﬂﬂratlbﬁl re@ﬂbﬂ%kﬁéé for Y flﬁ)ﬁ@(ﬁ %ﬁﬁﬂtﬁ GQ%
re ) e tes
o bletn B M i TP i o v L sl it
t hesingle-pigd loasm aquaﬁmn cyem ¥ e(Buwu ¥ @o,g@ d Dlyy) e g&llné%%aq 0
roTec .). was diluted to
lk M“ME?§“ c %%?(If % Z% ml%‘"?%’} ?’Hﬁ‘llf?dfsrfg chrageip  an
e qu ﬁvorwnmr@r 8F fluedra gUn’p@mdldoxd(bﬂtdst ¢0ﬁfp6uﬁdﬁlsotdﬁb?é§@cw th
an %@i of\é%ﬁm Q»\];erescaicﬁﬁ{%!i ?rnghHeF;véLra ¢ eoé ltq%ﬂ%eil\{cloﬁélu re

and an equal une of tes

m xed with an equ§¢dlwlcmmelo§1ted| memg:iash@P 11 gand

(M 280t a ; e

ot 5o P O R Sy R LR P30 ety e

Y entitrdergibinding buffycmtaingd 56 mde HERES rfr@tnM(TFss -Hek pH hiani 30 mM
Wea@h{ﬂlﬁgchlené 5;5] ﬁfKPké% b% ol /i %flf( B F %:ntl\?glﬁco S 35 p%s{lgq_)ﬁﬁgy

pl aci ng 50 Mxture I int
pl Bindigg 5?9‘?1&085 ‘Qerimltlaﬁ?d bh edmbvmommﬁeeparemﬁemm/mmt

WaSbr&iR)18 ﬂ%@ea‘éﬁ&nhn Rtuld CGntQﬂglg s} nnR/fJ[gl?]t §Qraaloto§c17nci"n na standaéo

m nutes. 30 m nutes | ater,
Oyt Yrdingdputiergnd th%ﬁ@pqu%wsbemwé at thee@s:ee@lewnnodmmm aagnples

1 Or wat GBnixe®adiQhBat&ied 67
THPwl glel | ]s, ZI one %xl%%@?m g\%lgregon{eé%gdpngagm%t%ﬂped

t oY GRS ISF oA yaghung @erépntﬁlmgaﬁ%mmﬁms 50 wNETTiseCl, pH

pl axgd. sinMidael, ot Mg AmE € inofdi, G ti of
10 ri . The f i nhi b1 ti1on acg&f]e%’gle QFG&% gﬁlg\ T8¢

condBRt P ALS StEe ‘@rneﬂlégky celsise onte gkﬂfeﬁsﬁberaﬂlmlaa@ webheds3 tmes

with washing buffers. The radioactivity of [*H]-Batrachotoxin remaining on the

0  filters was counted using liquid scintillation spectrometers.

Parallel Artificial Membrane Permeability Assay (PAMPA)
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per cent age of the conpound-free MCP-1 control. The
IC50 is defined as the concentration of test conpound
required to reach 50% i nhibition of cellular
chenot axi s. hERG Patch C anp 20 [ 00290] Whol e-cel

pat ch-cl anp was used to directly neasure hERG currents
in HEK-293 cells stably expressing the cloned hERG
pot assi um channel a subunit. The conpound was tested
in an aqueous buffer with pH 7.4 at room tenperature.

Re p 4802861y e Thearallg ArgifigialMengBanetPyrmgehikity sy (RAMP A pypnsists
ggl @fQg)eﬁmyef&txﬁu@itedqgcnhﬁ%agmhtﬁ‘& goﬁgﬁmfa{;&&{m% [8kONds

d tail currents were elici [ow ng the test
pul sastroipiestgl tackEPTHEpid: e (BT tipid és uses to écsmwmembr?@e ina
ef f %&Hd%lcim bR a‘é@ﬁnb&%mQUBth{\@sreQ iftd Eatoat a@é!lypkfhe GIT lipid

nmeasuring inhibition of peak tail current” Sodi um

Shaleaqly Peambles @ rameouag spmreiiprandgerforparcetes meashged Was

us eqtamr@doﬁ.?s&ddymmeﬁéwo@n kd ¥R a0 dbitMBed FERRL PAMPA is
HEK- 293 cel I's expreSS|n? t he "human cardi ac sodi um
R

chafdstly usekagap i viergmegeb for permethiley aesning 8f diggogary gpmpounds.

protrgé thefcffg%sa%@ 'é%blﬁﬁ)omﬁ {18dugh R PANBLACH ARG BELARY
state inhi |t|on sodium currents were elicited every

5 sdelgmuee APSTG @l}yétoffgplplgﬁca,gvhlch cgy e relpig foata%zn vivo passive

1probaﬁgmmmgefﬁscM@hemheld at a potential of -90 nV and
step guto -20 nv for fects were cal cul ated

r i M RARTBHD caﬁ?afnté%%ﬁg TR HURE CERpPIgS py@med in
t es ta pﬂLﬂeﬁﬁld&ﬁ) sett@f} Wit apfoatad BRPRBAEBHIE 6f 1. AllRbdinich® Bre
frequencies of 1 Hz

Wwas as(ﬁsgﬁ(s(? t}% stinmul at.i on at

and 4" 8 UaglicHP YRS ar macoki netics in Rats

%OOZ@?&S]WCMWMN@mMO&%nS&O% lﬂ\fﬂﬁ)ﬂr&%lﬂ)e?\l\ﬁﬂ@lgl;ﬂem

or the r t | es re St e

50t s el B AR 2 o g Pearineiloh T Hssyteoigen 1%

Bl o @iMSG a0g@hpsnd dxﬂg 1rrﬂo)101W@dlle>uﬁEH vbae Gh@tbricd @B Wheman

j u vein into EDTA- contal t hen

| o0 Uit AE and e D0 600N Soa it BF fongr R e hssey

an @[aaé (pIoN OhDayRI16BbIThd BAMBA Hﬁh‘lbraﬁ’e WisqbiRed e% p@&’{ﬂrf]@ﬁl 8l of
n el

( per recejve

T ke udat ERGy GFerbh o Blap VA UH e
zou guthameMBrakt Wds thehyo@realmgav@gﬁ)f a&eﬁtbladvenmuﬁ@;om RNl (N
wer e, obt ai ned at V only % . 0. 75,

1, SAT11QI398 Thy HéMZzﬁ %Siay ﬁlﬁl&fﬁd%g@ ¢ 3ol a@ﬁﬁorssa%ws
obt @bmeigedayd eigwed itd lu@atub Qﬂ‘ro@lﬁ tenfpErafule X0t RRBONYY platdBad

R R s R e T R

phalr( rmqmlgzlem)etms 8onof, abb@ﬁtb@té&rén@@ tan CEIAARGUHR SveYIERT in the
eval uat e |

B o Seavarat Y E reidh AR R Pt BeP P AR or

t O analyzes the spectra and generates Pc values.
CCR2 Chemotaxis
[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 1x105/ml in chemotaxis buffer (phenol red-free RPMI-1640, 0.1%
-109 -



PO dosing and fed 4 h post dose. A group of 1-3
animals (3 to 5 kg) received the conmpound by IV

i nfusion (over 10 mn) via a fenoral vein and by ora
gavage, with a 20 1-week washout between treatnents.
Serial blood sanples (-0.3 nL) were collected froma
fenoral 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 4C
(1500- 2000xg) to obtain plasma. Sanples were stored at
- 20BmpH (. 4% netleyest epnippunid Yah/BiIugs, in Bammtams aliffs isschfiior the

PhargiBCAs} B&lddra RS gé%ﬁ%%%h ﬁ.ﬁgﬁﬁﬁf& petic

paraneters were o ta e Yy non CO
anal(eprodedfIng) wisriilutedto@m iachapvtaxs bufférn®o gatom the assay,

(Kl uﬁzdu%-glume%@tetstvlg&?owygﬁlﬁiai{was.ftﬁxedlV\r;} h%g%%g\é%lw i on
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Coméabrled FHP icells (Migire Ovand anvesme! vadous afeet cinpentd dlufond s

expekikdd®hthah e@ﬂf’\ﬁ)ﬁu\ﬁﬁtdf gnﬁed NS I%iggn% (?P XQure %)A@hor%ll%u\fe%

fromtinme zero to the | ast sanpl
was WeE! irqubaieddadeperidenilyat 30° Ccfontd nmautesihllm'edlby pedle ik,

| 09 MR REERMH BhemdEIBaL @f‘mea-gﬁ}gd 1n%tc§e I%XIS e( @ggt?r{ ance

(CLTp), steady-state vo une of distrib
app&tidison by n&m@g §0ud ofilfiofrurt 1 fngthe (O EifaRberand 22588101 Mixture 2

es | yere esti d

lg mlnﬂt?g?(gtg{nlcon Jep/l?l?f = SO r@ ac@ a‘f‘f‘/“?‘-{;@ﬁ%atﬁﬁ&f"r

usi AGmzputes.n3Oroinvtes latgr, the Iptatepmis rﬁad ok ChtoffwbdNA il Eérnltioss were

con ' ol e or al . bi a F

was ?egtg{j i{n%% 1%31%(3 Ipﬁgapt% P’(S')e SR, %dﬁ r?g]: ?egeé@ I’KyLk?(e“g

val slese Golof/@ellngeropladed BRohd Mp HIRSBS: anfl 0929%} izh fhdpe] ow

data for each .c ound as neasured in the assays

des g‘ﬁ“’b‘%"a plaged ip, g@@“%ﬁla@b%ﬁnm?ﬁamw@q WMviThe o

lE)at anhibEisr aﬁldvdd BoerideReondentratdnha 6Bt chARRY WfQQg'@ﬂHdeas a
ré J\% UX bi ndi ng O/perrreablllt | Csa (nM

| o DB T R Ehidathe {R§Di50SHB1500L

0. 2%qntgntr2tidBOO teabmpatad keghiked tiNebchado® ihiakitieh ofeXRMP| €
12a16 %%% 0.06 (2) 770 Not avail abl e Not avail abl e
}8 821800 Exanple 2k 0.88 t 0.60 (23) 51,000 97%

10, 000 nM 529 157 W208BG2LbMCIaNY Exanpl e 12bd 1.15
1, vk L B 19 00, Ui ATIZIE
58 I\‘IEB)Z% vl &%ﬂ@ﬁfﬁ@ﬁng’&ﬁ@@lor&ﬁ hBRA potsium channel o subunit. The
compound was tested in an aqueous buffer with pH 7.4 at room temperature.
Repetitive test pulses (0.05 Hz) were applied from 2 holding potential of -80 mV to
+20 mV for 2 seconds and tail currents were elicited following the test pulses by
!5 stepping the voltage to -65 mV. The effects from the compound were calculated by
measuring inhibition of peak tail current
Sedium channel Patch Clamp
[00291])  Whole-cell patch-clamp was used to directly measure inward sodium
currents in HEK-293 cells expressing the human cardiac sodjum channel, SCN5A.
0 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

- 110 -



Exanple 8e, 2.20 t 0.03 (2) >90,000 6% 10,000 nM2 2
(2) W2005021500 Exanple 9¢c, 0.96 t 0.26 (19) >80, 000
48% 10,000 nM W2005021500 75% 30,000 nM 145 } 71
(8) Exanmple 1 2.74 t 1.34 (15) >80,000 13% 10,000 nM
560 f 86 (5) Present Invention 32% 30,000 nM Tabl e
Ila. Additional Conparative In Vitro Data Conpound
CCR2 Chenotaxi s hERG patch clanp Na' channel patch IC,
(nM (% Inhib.) clanp %4 nhib. Exanple 2k 0.24 t 0.16
( 12)olgBeprotogololis wive Beldit a@tenird of i) mnpard s8Pr2d 8030 9(Yofer
30, Q8 Ghs NMrece AIPLEuRd By Breastri 1gﬁlib1(1§r) fgbc{ﬂk CLQ‘CIQQQI‘II‘&IM]B
22% 10,000 nM V‘l)20050§1500
Oc, teyt mse w20 Y. Beje-dendegog oflrénmm Wsm@m%mlsm at
390/Qﬁ~e§QnQ&Q)fﬁlea@(§iHE| e l, 0.75t 0.42 12% 10,000 nM
Present |nvention (16) 19% 30 000 nM 29"/a, 30,000 nM
¢ Table | | b. CofwgleslopeRharmacgkipstispmRaticol ci neti c
Dat t hgra a awlby & - B ph t
oy ‘rfh{)drzl?zlg F%) %%gr @’esﬁ %( 3@50 3@@@})\9&9%&%@5 ke 6) mﬁké&)(mz ic
V0260462 Rald @’er%Sl‘ﬁS‘IOée%‘&h‘\MQUB BOZpspgrng/fabh yposydoge. Bdayd
EX 20 03 e otk d 830 oo VOAROZ A oy

0 25 79 10 resent |nvention Ta I
1 1 ¢ubes:}m¢;ﬂ3:n a@ntl\vfegddm Mwmwmﬁmtmlobtaetplasmﬁ)amcm oral t he

KoC IR P PG opmfi< NS0 o) TSB! Soo”

compound either as an intravenous (IV) infusion (over 10 min) via the jugular vein or

by oral gavage. Serial blood samples were obtained at 0.17 (for IV only), 0.25, 0.5,
0.75, 1, 2,4, 6, §, 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 Pharmacekinetics 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 IV 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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pl atoafd: &Jvml.Q)VQQOquﬁle |c§1{1¥9§ lelind, 3 of FrRfihe Bl chlbe treated.
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2. 5 1 Pr obe 0. % | x
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associ ated wth either chenoki ne. ounds of
t he 'PBRECHMR) AR dAdapaors s %Fté‘aalwaffd AT PiBME.

30 4eRadATbeldvs 888 BT 1680 cEIRNElbAd 3355 1.6F wddblEiBre@ Wvith 51&31% MEM
speci es which can be treated ~wth inhibitors of

cherrpialsnenied with { ¢yp diplysed fFalboving saryde” but are not
i mpkﬂemmtrepmﬂjchx@gmme )énd)sooahlb%ﬁﬁinﬁnldh}fgﬁﬁ@%fn B(fielal

condi tions, including respiratory aller di seases
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mM HEPES, 5 mM MgCly, 1 mM CaCl,) and homogenized at high-speed on a

Polytron homogenizer for 20 sec on ice. The homogenate was diluted with another
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15 eosi nophilic pneunonias (e.g., Loeffler's syndrone,
chroni c eosinophilic pneunonia), eosinophilic
fasciitis (e.g., Shulman's syndrone), del ayed-type
hypersensitivity, interstitial |ung diseases (ILD)
(e.qg., idiopathic pulnmonary fibrosis, or ILD
associated with rheumatoid arthritis, system c |upus
eryt hemat osus, ankyl osing spondylitis, systemc
sclerosis, S ogren's syndrone, polymyositis or 20

der FAMBAf é@embr@y Preg Pufferandoentndiziy foaxd Bing#8,000 x g at 4°C). The
hy p%E]ﬁ]ﬁéﬂ@t‘ vk Yésﬁ eJd@@ﬂ%r}ﬁ]_?éﬁ)Mgﬁﬁllgle%‘é %r reb%foreg lfen% to
peni Ci al ospori ns eosl| no h

syn df’rh@wegea@@d %sde&cribed Previpasly.i B hofogenate afm chmee dvnh 5 mL of
t r y REARRAR Preb Bﬁﬁ&tam? $5484 Ak b@ﬁ.g bfoRi m &H&egﬁm ne

eases, as rheumatoid art tis, psoriatic
a?rt o391, _wﬁm&aﬁwe%ﬂr@hlwrepare@moama@ frogypthe Membrane
er ytPh:@ﬂEﬁdﬁSiH@nbém&te%Q it 1§1§§n%mgjbhlf\f§ @ﬁd rﬁwQ{E%%E 5 mM
di abet es; Ionerulone hritis, aut ol mrmune
t hy MEC P*g“ Clndih B féh %@%@letwramse indijbsert thldet wasadged
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100! inlith WG A BPRBYA9 @(rﬁé?ﬁsgﬂa;l;r@ E(ﬁﬁed in %ﬁlgﬁ%@%&% gwe a

psor|a3|s (|nc uding T medi at ed psoriasis) and
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s ucrﬁlcg)gters/well) Usmg FLIPR, the plates were read (10 — 70 sec) for induction of
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nemat odes (round worns); (Trichuriasis, Enterobiasis,
Ascariasis, Hookworm Strongyloidiasis, Trichinosis,
filariasis); trematodes (flukes) (Schistoson asis,

Cl onorchi asis), cestodes (tape worns) (Echinococcosis,
Taeni asi s saginata, Cysticercosis); visceral worns,
visceral larva mgraines (e.g., Toxocara),

eosi nophilic ?0 gastroenteritis (e.g., Anisaki sp.,

Phocanema sp.), cutaneous |arva m graines
( Andlpk st ezepistactivity).i Bresells Wﬂ:fimﬂwlmdlamﬁ iwnh gonistiyelution

m%gﬁ)h%ts/meplleﬁa@édeasudﬂuﬁag\é@%&91&13@5191 fi qugfggllﬂPl

useful reventi on and treat nent

var ibeteyn W0 ml; offAssayiRador $his nretpest deliyers a fipal concentration of 5 nM
I MyAe!eguiRhe %ééaﬂ'aﬁ@ﬁm@' gfa%s #0d rdh %&@gﬁm ERQ3 At

addition, treatment of the aforementioned

iSnf |AAaRis agiivits of B tbtartisieavas deermined irelafiynto GH% DYEOB iR
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receg or function if one contenplates the dellvergC
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eXPrES B8R iy e hised i §Hr QAU @eald ﬁssbcrigélﬁ&lk}%‘m&fch&ﬂﬁéﬂék TR
receptor internalization or delivery of conpound in a

manrePPuRds of thegpsend inventiop are gpusiiered dyal Hﬁa%?’r“s‘st he

m g r[ﬁt?ﬂlﬂn ofseszed (Lr\‘éontﬂloﬁlpgfaﬂl&lm SILIRP QB8 w@&ﬁ%ﬁ be trdat@
i nst ant. |1 nventl on may be used .to. evaluate the

put A vRhiRgEaf F‘?ewoglgs FROE figctions inglydi Pl ere ngf lingited to:
pr otigflamnGpbrelerbR AP and dhRitiohe MERbing SRy ARrdi®
di rect ed tﬁlthe use of these conpounds. in the
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ecept.or Fur t her mor ou
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ab %H@@m@ﬁdnmﬂ) rmrrlamldrwmnsaamemwtlypus Wythamatesns| opi ng
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or oIS Blnak QOO sqlrGRLBRURES pAGRAl eiin/otud &

2 f alemiatanryesss); ssﬁermp Riaphylinys ordyesisen vy trapimsesadrub@lergies

proyi de iBinC ein

A R R R R T

di seegsetion offppatapneisd Upipkeplen, insee siingsdlangtes;ianpimrmming disgases,

al sQudtsginthmboi ahmlseageﬂlatﬁ@tahms e M&gts s\é@eﬁm%;uz Ic

modul ators of the chenokine receptors. I on,

one SHBRFMGIOsY: PyaSthenis s drvesleenset ﬁlﬁ'%etqsfﬁlwlwphféls

BX AR 1RAG, Bedds &Iea ?ﬁi@Pej’e’cfbn‘{@U pineﬁnspxamauon)

receptors that are_ not thoug be chenoki né

rec é’?ﬁl‘t&iﬂ@ allpgrafhisiectipp o é‘ia@IVﬁr@“Saﬂ?St disearginagnretory BoWsdunds

Whi Gisesles, BiRh aOEREN O lisdse bl nlé&ﬁwe%bmfsasrpbﬁ@ioanﬁ%pamles
conp ounds active on these receptors. which hel

dof |SFIEFOLTmE: Poriesis (Ipgudingr T polkrprdiaiadpoRgiesiang atmatory

Conmiethidetsesth&iCds @8 8 mBRIs SdcPendd! Ropls &drihtiths QlbloRIbntR:
g{event di sorders selected fron1rheunat0|§ arthritis,

St EERHE PEICY 1 WS i Ceh JEROIZNSHRIBEXM SR Bypgrsensitivity

vasculitis); eosinophilic myositis, eosinophilic fasciitis; cancers with leukocyte

infiltration of the skin or organs. Other diseases or conditions in which undesirable
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aneurism fever, cardiovascul ar effects, haenodynam c
shock, sepsis syndrone, post ischem c reperfusion
injury, malaria, Crohn's disease, inflamuatory bowel
di seases, mycobacterial infection, neningitis,
psoriasis, congestive heart failure, fibrotic 20

di seases, cachexia, graft rejection, autoinmune

di seases, skin inflamatory di seases, nmultiple
sclerosis, radiati on damage, hyperoxic al veol ar

i nj umymmtalow redtohSesl@merteiighibited Cin-te irSaddd, e IGRE BHEIM limited

d th hi ni t t
er et FEE ol TRl R il e emistp iy
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o bRl R SO HOGE oo  RREE LA ER o e 2.
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eos n
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Fel 0038315y velti.s
G ol BSOS oARER BB or M ety Rt B
es oA BBl a‘mklne@mpt%‘ amctiomoinelpdenion pepat lhmtéd BRi n,
1and Iﬂﬁﬁféé\fpﬂress%g s:ligp;%]tlzalm 1%1@5\%3%& AR c(\'ieﬁc1e
conpounds_are usef ul treat prevent I?Y?WW@F%%y
di stHoBRTAIDSer gderadra lflfé?ﬁolﬂh elsilmtuelis dn®rg0h1g|retdnaslpn therapy,
oSt eRabthbbpy, Herpy fk BR
car di ovas cﬂl)jlI ar of fect 2%}1&;&]%%36% dﬁg glg%bqugl ﬁ%cos,[ermd
i nf PSHAPRLHSP %b%ﬁkmaing%la@é%mnpwnmmaww@e@mngmtal

he aﬂetﬁcfeﬁ?dy| ihl i‘eeeptdiﬂﬂtlntcﬁc‘i’nI & ofh&d c§£s9§ b infel 9%?3%? Qnch as
fl ammat or y. di seases. '

lan of "ﬁa@}%" g?ﬁaé‘ést mClP?’\‘%b OBt tabedminthdpfeqtions, pushes or
pr encemtodes (ffiuh ot ( BricHinsoik A EcFobhSls %t:ﬁfisé [ 8kworm,

h h
at ﬁ%ﬁ%ﬁ?‘g‘ﬁ%ssff éh@%ﬁ%ia&gfgég%@eﬁ %@#ﬁf%@ﬁmtwlq@@m

di s€las@shiasa)) desmdbst (iapt @oB6) @cKiSécSecosif, Ak sdghapnOt her

di scl d h b ful f
oo eenBEERIER) SURGL BRER G PidHER <. ToHereng opbbE

’(h ot gaptraghterd (¢-0, Amlsvén fpolPhawhang:sp G @t@hddMTarvh Rdralglisng

th | udi n | erate
ot el b R ARE o oA R0 3B SulpBHs P Repearing
col iByeaBengre eaerdiogly | uselful dﬂtbg/pre‘l'emmﬁra,nd breigent Of o wide LaHdiyng

S B flan@htfhr it QTR Jnd %Hmol

adenocar ci nona) Sor i af“g%lsease
genPOXdk i Amsdgition a@PtmehWﬁlh afore(mestytmb@mﬂammnbmmneﬂg&ram X,

Panfutofftune disBibsdh N @%‘39&%’{1}5}% drgfr%ngro%gtterls%f ghae{rnﬁ ?cg]iga ptor

eso hagus st omach, 8 cervix
andWKPhif pRefenigaplatgs Hedelivon st %léﬁdlentcanmpDMWac)a,use the loss of

he rredepipdxBielsontod @Hfsﬁhr@xﬁ loyeTRhe; %E%e }egg ltol% di ng
| eukem a, ~acute ocyt| C em a, acure

| y ipfaHIzatan;og dffhéEﬂx @ﬁ?oalpolBlﬂeleﬁ mamymbmcmns lﬁ'ﬂweﬂukdlrecnon of

| ympheigatiod#gdelki n' s | ynphoma, non-Hodgkin's | ynphoma,
hai cel | | ynphoma, histiocytic |ynphoma, and
Oy r[%llﬂs FWﬁtﬁg@pect the instant invention may be used to evaluate the

putative specific agonists or antagonists of a G protein coupled receptor. The present

invention is directed to the use of these compounds in the preparation and execution
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hemat opoi etic tunors of myeloid |ineage including
acute and chronic nyel ogenous | eukem as,

nmyel odyspl asti ¢ syndrone, nyeloid | eukem a, and 20
promyel ocytic | eukem a; tunors of the central and

peri pheral nervous system i ncl udi ng astrocytoma,
neur obl ast oma, glioma, and schwannomas; tunors of
mesenchymal origin including fibrosarcong,

r habdomyoscarcoma, and osteosarcom; and 25 ot her

t unof Sreeicg asshys §r n@hFNOdvAhat memmdeﬂaeactpitg ofixhéraskitie receptors.

ker at actanthona m foII ar cancer,
bR R R S Bucok By Pl a st of S
d|sdﬂas&dn&@cbnmngmeoﬁﬁhhmdmp@ﬁ&hoéhhmhgemanmeapg by

wher ei n {he cancer i el ected from breast ,cancer
. competitive mh1 on or as re erence 1n an assa compare 1 s known activity to a
| iver %an cancer a5xa" “HeP4h ty to

Ad dic¢mmoed ‘M}h mmmmdmldl $ien davdlopieg eavnasmyy otmotuw ul
i ple
P S350 o BB SRR Ol
mat hitgtgveness. Bhpeificalyasugie campofinds mag bé pioyidafin a commercxal kit,
” on &@%‘agﬁ;ﬁ Ol ulif? kﬂka%ﬁ&c@ﬁdo%ﬁeresgé gl‘r”ﬂ§<ﬁ§ﬁng i %ﬁ%reﬂn%?&&}
|ne er apy event an eat
i nf diseasesu Thagpenpoindsroribe wsfert avertipn diesitsp dgefy farnie evaluanon of
1@' S ?@tﬁ% spécﬁﬁ%b‘%l%rs%? L '8 @ﬁenﬂ;ﬂgxe ?elcé &9' 1% aﬁ 1§<§1a§r€escaulas

as aut ol nmune ol ogl es su as rheumat
ar t Mtilize cemppypdsaof H@rl@@@tl@ﬂ@ s*agnneatmlspemﬁ@@@f fardien egyplsd

not %ée@&%@t dresndt kﬂoagk e @RerR ¥ ink tle%eﬁsmhﬁ@w Qémg ast he

corrpounds of hi s i nventi on and ot her corrpoun S
whi EFpmRice OW&nﬁw\dawh% Ehoqy bing P gsgBuctyre)vagaaisps cempounds

t he adtveah megetrec@gstoﬁa RAME ma!y Q8 éfink B ARWRL o PR terdchigh.
present conpounds e used in conjunction with an

1ant 1093 HH| ahvproypds d&fF%sa"l‘?é‘Prg’é‘s"Fedls%\fg‘éﬁ freat Qeprevest HiPrdsp at e
agogdi&ted froth rhélﬂﬁlb)ﬁg%ﬁihﬂﬁﬁ oétélﬁi’tﬁﬁtfs OfepticBhEKCARPNYIBREIRS €- 2
i nhi bi tor, an interl hi bi t or as an

i nt APEIifFYeR CaTRYasE "6F ecé? F ?ynﬁ’@lf’nsﬁ‘%‘gsse?séf‘éﬁ’ﬁqmme’ post
i Nhiisbhdnte nep@ﬁmbﬁ@ﬁurﬁﬂta&@@ rGrlin’s diddas@inflabithddbry @6we Wiseases,
nitricl)é g ar.. i nhi.pi tor. of thets nthﬁﬁ% )

ni t FPEBKT ™ ‘?{‘oﬂ‘e‘“i%%‘ T BICHATS: SOREPStiy P fAECo 5‘370“"
28genis¢asa, @hiesphgai &&bmnaamolmmhndadlie@sres, shn irdlamyta @k cne:ases

2ug% Fé sglgrosalg tradlanlgg da?‘m“%gn%] cquveolar mm,rx %ﬁ@;@bﬁ (?eﬁlgn'ua
f enmaymbuhnldmxpdanf éﬁhetes mdmrmidsann,m,lleﬂgatrmnmk apic dermatitis,

F’(hl) Qﬁlic pﬁl%’or rﬁ%rosi? h)%?%\%? Iiglﬁ%ogdéc ?l?ce asmsc’:tlr%{e(i%o

anal gesi c, tan eron

and _alie_hgc tqlikle ec2$mm dommhcywms Heniphstador, fmﬁqb eesiphiimy be
2@d me&#r%f‘) Iﬁflce(%llﬁ\ﬁtk nﬁ)%li} gBSJrﬂoﬁ"é? IéOSir?olpﬁSL ?a@éii’ti?,te?srinoﬂﬁ‘l"l@
as caffelne, ni st met'hi cone, al unrnum
or Bﬁgﬁ@mnumdmgdnmww@lnwhd@wmgé@mhtClmm:&traa& syndrome,

Phe RO gl BKL nepgrmwmepem shrRhedido Resis,

oxynetazo i ne; I ne
uveitis, Alzhelmer 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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naphazol i ne, xyl ometazoline, propyl hexedrine, or

| evodesoxy- ephedri ne; and 20 antitussive such as

codei ne, hydrocodone, caram phen, carbetapentane, or

dextramet hor phan; a diuretic; and a sedating or

non-sedating anti hi stam ne. Li kew se, conmpounds

di scl osed herein may be used in conbination with other

drugs that are used in the

treat ment/ prevention/ suppression or anelioration of

t he ieflagemtoasbovet digrases|ipsorasis, chesting habh famrp ouRigleflerofie
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phartiseEenof %:‘eﬂnebf@ﬁmsqrs, inghiding (ut Imt:hmd@i to hlmsfelldmm al so

contai N QRgoRk ﬂz%ﬁ DA !
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acid derivatives (indonethacin, acenetacin,

al cl of enac, clidanac, diclofenac, fenclofenac,
fencl ozic acid, fentiazac, furofenac, ibufenac,
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agent. It may be especially useful to enploy cytotoxic
drug conbi nations wherein the two or nore drugs being
adm nistered act in different manners or in different
phased of the cell cycle, and/or where the two or nore
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integrin-signaling inhibitors; kinase inhibitors
(including nmulti-kinase inhibitors and/or inhibitors
of Src kinase or Src/abl, cyclin dependent ki nase
[CDK] inhibitors, |5 panHer, Her-1 and Her-2

anti bodi es, VEGF inhibitors, including anti-VEGE

anti bodi es, EGFR inhibitors, mtogen-activated protein
[ MAP] inhibitors, MEK inhibitors, Aurora kinase
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[00326] Accordingly, compounds 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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25 formulations), pills, powders, granules, elixirs,
tinctures, suspensions, syrups, and emnul sions. They
may al so be adm nistered in intravenous (bolus or

i nfusion), intraperitonea], subcutaneous, or

i ntramuscular form all using dosage forns well known
to those of ordinary skill in the pharnmaceutical arts.
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admi ni sthermegaljaqd mt‘bplﬁe)dalde@egnd)$tert>m0ncﬂddrrgeynthnnc ﬁWgs
t i Meiscddakiblds, Qs@o%eﬂs/%eesf?@%qh gegllg,%Mb‘]ez?ld%genséntl anglrogglﬁo

ﬁgsgr%e of the active | ngredi
EHERS, RO 1RI08T BEeptpT agpaistscrail hyeiizing korgpneireledingos es
ad mmmﬂag@ﬁhdam @rﬁag@ﬁbtk)y msulr%hﬁ(@ gl% f\ic,qery(IC%Pt)ngul ' eV €

[ ngr edj %.n dm ni stered OSGS

adn¥ A GeCFWchﬁF&Q|SYS§Fnb'P°dA!t?fqr%(1@b@nﬁ@G%mlnnlnblmrm ed
oncmtegﬁn biynalify BibHRES; |klh@§e}{nh1t§1{6% (m@ﬁ@hhé’ ﬁu]‘tﬂ]&fd?eqhﬁgﬁ
an%}'nr b%t er eP%&? dose of 12. W ce a %
onc& 8T BEOHYY O AF kiness ot $r€/él]>lycyclg P%’@W Yimase rﬁ@Pfébllm’emtors
fraypapEeHen Ining tHet- EﬁhtibﬂdldsQVEéF ehibRers lﬁbludﬁ%dntl W%*F 300,
tered either once or twce a da

and ay.
00 TR ST mE S Rpin Proen (OEAF labiorors, MEK
adnombistrs Pecbrd Kindsainhidid@s 2DGFAiBiNksAandlotie G Akind§iBasOf

Sui ranasal. vehi cl or via transder nal
ul%]@glltogqu% "Hg° A r"%‘%%%%?aﬁ%ﬁ“ﬁﬁwrﬁ pat ches. When

adm ni strlefixtr]@ubuiqudlirtl;&orfa@dfmﬂ afch as dcfeaia&dilelrsrm{h?ﬁi Sal0gEEn 'b5
S mnistration w Ol cCcour se, e

(ign%eﬁ{r?d%%sér%lcg %aﬁglﬁmg agents such as taxanes, and the naturally-
occurring epothﬂones and their synthetic and semi-synthetic analogs;

microtubule-binding, destabilizing agents (including vinca alkaloids); and
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intermttent throughout the dosage regi nen. [00334]
The conpounds are typically adm nistered in adm xture
with suitable pharnaceutical diluents, excipients, or
carriers (collectively referred to herein as
pharmaceutical carriers) suitably selected wth
respect to the intended formof O adm nistration, that
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wax EmPIRgS ¢fiiae HT?SR‘é mvee}wm @bt ed, Sx @x4TRple, Hithese ape e

f or nditaRdelinighe PRRRHNTREIER frence TESH)WHILSHIRAKBS @termined by one
magnesi u n1s%$arate sodi um benzoate, sodi um acet at e,

Eodi GdeR ssiigEe 24nd the |ike. Disintegrators
i ncluebag) mh&jﬂpohnmkaummmereﬂtt@i SbmmAgh h])hleraé&ucauy

cel l ul ose, bent oni t um and the lik
oot 008 dedirrotie: Brat P ahe, o aiteian soos o
a|SQmﬂ@mﬁdﬁfﬁhﬁkﬁ%Bd%ﬂﬁmﬁhﬁt“&ﬁimmmﬁmét¢wﬁﬁ%EmdﬁhbMﬁkM
syst e ilamellar. v cl.es e
o R e RPN aat o APEPp AL PRSI BB reep R
20 poseiieste danlisbae toxiied of thoprogressiva bf @t Yiscade.
phosphol i pi ds, such as chol esterol, stearylam ne, or
phosphati dyl chol i nes. 20 1003371 Conpounds of the
present invention rRYSAGEANDFRRMBILATIONt h sol ubl e
gg'ny[ﬂt‘?srsﬁh Agpl %ngo%m' fthﬁ rdié&f)s%%f &ah 68 ac’dmu%{glhd R,% %%‘?&rl%osage
pol yfhlyxdra@mypﬁ(;pyduipg(daquqhazim@@dmﬂghed release or tlmed release
Y 0
DL B P K AR AL e BBt B suspensongyyrps, and
pal rantudsidns. rTs@V man 8lso P adminasterest i inteyeaoesdhgdesan difusadn),t he
pre
b odnaraal eﬁ“ﬁf T AP R e B4 el
rel é@%n toghosg oirdigary plol indheairpineaceutied] yrltSaéihmccaa@p ddministered
pol ya@(ln¥ Gl er‘ﬁex@ﬁ'}; Wil bE ARRI ARG vt pﬂﬁln)féeﬁ&ctai &me@@eeted on the
ol yglycolic acid, po yepsi | on capr ol act one,
| yqu ?fdk{%ﬁhl@i?? yqqtq:of a@mystration and standard pharmaceutlcal practice.

[00331] The dosage regimen for the compounds of the present invention will, of

course, vary depending upon known factors, such as the pharmacodynamic
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pol yort hoesters, polyacetals, polydihydropyrans,

pol ycyanoacyl ates, and crosslinked or anphipathic

bl ock copol ynmers of hydrogels. 30 [00338] Dosage forms
(pharmaceuti cal conpositions) suitable for

adm nistration may contain fromabout 1 mlligramto

about 100 mlIligranms of active ingredient per dosage
unit. In these pharmaceutical conpositions the active
ingredient will -129 ordinarily be present in an

ano phtragirisids @f the Qarbieudes dgdnyandeits glotle nd S@ftk adhiBrktdhahe
wei f 100339 tin.capsul es
g;g%che? aillg%] Igi&h g&g@?&ég}ghl‘%oﬂdmo& an % degﬁgofgl&w @"3 the nature
c ar raP@?’@em ofgheymatomsthe lg@daqf caticanet freateént;heE@uency of
der igabilese RUERITALENILE yBSAR fpdBarodheh™
o wﬁﬁ‘é@’% é@ect depirast & pheicitn Qralbilexatasamd deaptitlaed pleﬁﬁbebtﬂe
manykaGh ssss oducts 1.0 OVI
f or cont|nuoagﬁﬂ%§§%g§§ﬁg?&ﬁ%§|capﬁgﬁ'%@gﬁtg B%?P@
houﬂ§m'6bnpressed tabl ets can be sugar coated or film
coatj@ds4)o Sk ot.ect. the
. ablt[ % f ; Oﬁ?t hye Wnéﬂiﬁ %{11991%9%8 dtdﬁyg&?lec@& (5:) Oa‘fh ag¥1¥
sel &eFqdirat yhey ‘ﬁ?‘b‘cﬁf taf lnéﬁathrPffWé W sngohetvees thonel. 001 to
10r 2a000 r@kd AB3h0Ncidt, Wb&w%%@&?o b0 gagﬂ(? ?f g

adm ni st ratl on. can contain colorin avo?welﬁhttpgr

i ncfRaSerliEmetvel; betkeen ghoahbto 20 d}y | Intrepen@ssial the doses
wat efl] rafigesibint ohtq tohbout HFhd/KPmintE GRS ch%%%(ﬂj,{ Qﬁ‘? ion.

(gl cose]% . rel.ated sugar sol uti ons
suchPRROBH% %3‘1‘%‘%“@?%@1 beg mﬁ@fﬂgﬁéﬂmfi@%@da@w@s@ @ theamel
sui ﬂ:alyldesagamay e Rmirster@ifih @R ddsesS A, PR Sor el AN

or ar en d nistrati on 15 ma Contaln a wat er
1301 e Sb R, el S e Prhensiies oo een b dpmeen 3 and

st abed mgéither a&igmndléred onaendiaﬂy Br iAABRRS Abs¥s adaiifi@Ed twice daily.

b dj
o1 <ol PSS, AORKRh QL hal RSBt Boest 0 i

Z: opf@mmﬁtel@@)fm%ﬂbdy orgi0eo B0 m@dghﬁnmrabclmcé i1 gm@}gﬁﬂ&@ -the
T Rl bt bl 20, b3 e Sln S e

%r edwr Mﬁmwsly tbwwvmgnb@m aiak bmdnmmkrbdamldd@s ofl®) 10, 30,

met gl 30004nd ROPRY Ldﬂ%ﬁﬁé{%@ QeI G QU anol . 1003421

Sui t abl e phar maceut carriers are d&scribed in

Rem0RBbn' mppengs pftbis inversiah cBdic edoiosierelirciktrRudl foshiviag

Coaiay usedbf SiRRIE &Hidnd: c l.s [field.

[ OOS%Slu??epr elsent z;t I|l 3@ ﬁgg u?r ‘Aﬁgﬁl#ﬁgneallj{ou e

dosEyELereyl pein pighes divheni aémm&tqr@nn e formBf ¢ h@sdmmd«ieﬂmész

Df gyl theaBide a@RinE ARSIl bt

Capsul es 00324; lnA I lgr gé r‘iuaﬁég? %%?&Sﬁ?ouﬁ gaéhegtu es can

be BrEYLTElryshaut the dosaeedegimerar d t wo- pi ece hard

gel [3033'4] CapstingduRBeR thctah‘y A nih e ingtﬁﬂ%rg&ltlp&m% ed

active |n% ?glent
pharmaceutical diluents, excipients, or carriers (collectively referred to herein as

pharmaceutical carriers) suitably selected with respect to the intended form of
0  administration, that is, oral tablets, capsules, elixirs, syrups and the like, and

consistent with conventional pharmaceutical practices.
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,0 150 mlligranms of |actose, 50 mlligranms of

cellulose, and 6 mlligrans nagnesi um stearate. -130

Soft Gelatin Capsules 1003451 A m xture of active

ingredient in a digestable oil such as soybean oil,

cottonseed oil or olive oil may be prepared and

injected by neans of a positive displacenment punp

into gelatin to formsoft gelatin capsul es contai ni ng

100 S mlligrans of the active ingredient. The ~

capdemsasl sheowhstingss fonashethizistchtiol indlp, formTefla|tebiet of @DRUGthe

Tabl, V, I

t hat @tﬁ gﬂgggrgﬁ)engﬂtgﬂfﬁe%GmpM%&%h ﬁrb'i'él qg)?rgoxgc{, %%g%%ﬁﬁzaﬁ;}p

i ngredptelie, ineg. szm Jueh agrzetose, olfarcwltld:rmedmcosq, me&lmkpallulose

01 0} fesium! Rordeehibaidihh B, SRARPSAMHE A GA0 Hobitoah the
gr ans m cr ocryst I'i'he cel l'ul ose,

r$1 | |hi<g ferrpgel e¢m131§@44@h indigriddigrng thejoral fye ampomms @ebose.

App 'E:&H&h@tvﬁthcagﬁlt)ﬂaf‘ Qén 1355, ﬂﬂ%ma@éﬁﬁéa'll? gcc'éﬁaﬂl@fﬁ&? @a%@er such as

pal at abi | i or a(%/ absorption nj ect ab

1003%7pl, Alyﬁapbwe@% tholiso dorqoner, whntdatiesd owﬁessary, suitable

admipRiast, rl@cﬁ'i'céi{ﬂs B¥inleBlafil doBifls, FRYCoRRing RIRR B4PikolBY
stirring 1.5% by werght of active ingredient in 10% by

vol l}ﬁ?@rpﬁ?tﬁﬁ gﬂﬂéﬁl@ mngqlr9 -cohitelle Hindexy iapludestagchs galating negpral sugars

190l 2D BruETREI6r VeBQididdk, ComiistvBetioM] 14firl BhdYyh@l&icaMs such as
steriljzed. 20 SusaenS| on 1003481 An aqueous

sus peATe; gecenth gaodivm plgioale %@nyare&ylcalamsm robyethylprselecal

th atwax@a@h it 1ikb. Cwdnitaksusdddn ﬂm d‘esﬁagfe ifor@b dcklie/dodash oleate

activ redl ent,. 200 i um carboxyneth

] otogt B B ST, DD RPBRe oRg IE ST o

sol ghlbade, V\?‘]ﬂd RiT lﬁiﬁ Dlsait‘@raﬂ)rgﬁaudﬂ_wﬁﬁou‘t/ﬁﬁitdubh ,Btarch Pmethyl
003 ere the, conpounds S invention are

Bonir R AEL PeBORLs SR PEB AR PE S agant o For

exangisag] aTbEadohmoﬂﬂs afyke myntbxe/eﬁthmuhn fsolbetadmib@@red in the

mlliqgr he conpoun about
to P8 Aol a0 S P LRt B0,

ki | mgﬂameilzm‘vepaes, aﬂtmlmni@kyellaeveghtes Iﬁmsomeaminbeeﬁomkdsugea

f IS ti | Vs
0" sl A0, SRR Oyl SNFRION ASDEBL
er [658HgeCompaupdsanf dlemlrﬁeens awenidn any dlsclaagulantith soluble

Blym@ 280RGLIL ¢ carflerd édch 5191?% flpdiggage unit.

-13% 85501 ere ?vvo or g 0 tEae tor egoi ng second

t he rpgb‘elgylpmoag@]qt lglrzalrcgpolymer polyhydroxypropylmethacrylamlde-phenol
polyhydroxyethylaspartamidephenol, or polyethyleneoxide-polylysine substituted

with palmitoy! residues. Furthermore, 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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adm nistered with the conmpound of the exanples,
generally the anmount of each conponent in a typical
dai | y dosage and typical dosage form may be reduced
relative to the usual dosage of the agent when

adm ni stered alone, in view of the additive or 5
synergistic effect of the therapeutic agents when

adm ni stered in conbination. [003511 Particularly
when provided as a single dosage unit, the potential
exi Stlénafilybe presenhior embunit ot dpEAOLH 1506 yoteighe bastchen the total
conwe@%fgﬁgbﬁ{ﬁsmﬁgredl ents. For this reason, when

t he conpoun e exanples and a second therapeutlc
age iﬂ“-”%ﬁi e Cdntn caesyles may epntinrtlyd @nmag@exm and powdayd @fréers,
for Eﬂéh@; ﬁgos%%ﬁcﬂ 8oty &eh%éﬁ% %eé&r}n Lok, RAL AL ENL ?the
are conbined I'n a single dosage uni Pre (11 ekl
éon f']af‘c tSigiar diduents canebegised to makanymprtssed tasletSJ Boﬁnterbiem anéd
(th @iipsdléacaﬁ @éjrﬁﬁﬁﬂlmreﬁ% su%ﬁgﬁjnjeﬁase gfb%ué?s%) h%@lde A ?nqJ e(QItS
may be enteric  coated enteri C coat Thae
act felrass o gredieption pyer 2 P?ﬂqd§fb@§ﬁs idompresssd tabhlsyart @ sugar coated
M NbMfAolthfio %EE & tun;h@is%@%@te Elnﬁ)r&gcﬁme ke AGH e

i ngr edi eﬁnts but a? it IS possi to control t he
rel é‘H’Q PhgE B ﬁ’é‘eréi?fcoﬁ‘ﬁ‘é@éseéfé eesation in thegastrointestinal tract.

1gas{o0sdont exsiflid ddsadel fB@ds fSWedD adrhifistrabon EA%oR; tc&@r?r?gtaﬁ

co onents.is not released in the stonach
BOBRE R dnCreasehgtent PGPS nes. One of the active

i ng[OGBhlqentIS gERYAl, a2t aRGitBRVICHNN, bdhedhs H@:&I%Ee' @hucdB) &
a sus t ai neﬁ el ease throug out th

s ST VBRI 1 AEEI5 D 28 sy iS5 D! ppobiens ol
physt ezaiable @nﬁag for patir@gRollias ORI oNERr BrdntefA administration

ngy edi e.sust ai ned-rel eased
‘5 np§ et ré"lg@‘afr@ OEHISF?‘W igtedicptsudiahle webilEingpeeiat
_t h eaﬁa@f Ireedss}?gs bufidr sﬁHSiaSces: Oﬁpmﬁﬂﬁtno @@e(hu;rsﬁchch@ L‘()ﬁn}nﬂb&hlﬁ(e
i nt Jer, appr oac i.nvol ve t he
t or o isueblasto BORE Sl BRAC SR e iR sutiecnine
congeepientlse esed @@atne&dacwh anmltasakumiaodmd ERMA/ Of adaiibgr i C

|
conlrag ot L e SRleh BN, SRR B0PR g ¢ Ge o

"hydliﬂ@kx)p?l py1- paﬁ@t:lhymt@llldrwum@ (HPMC) or ot her
app'f’O@WLatS%nMﬁﬁh@c 16 chﬂ&g\@reld&cxtn&ﬁ enimI . or der !5
urther separate the active corrpone e pol ymer
c oabhagecseicgedsietness NbrcinPablishiagiGpmpaonal qtalgé(cmlt fefrent®text in
|nt@fsq§@id| on with the other conponent. [00352] These as
wel | as other ways of m nim zing contact between the
conbifdht §66F56€@Hm weftl Rbarmpeotiert desagst fomisdommdegstttion of
1§ NV@OEINPOunddBEhR SlveRBH RliflsE8ed dsrfolﬁavéj ngl e dosage
formor adninistered in separate forns but at the sane
time by the 0 sanme manner, will be readily apparent to
thos#pselks | 1 ed in the art, once armed with the present
dis bﬁjsure -132 [00353] Additionally, certain
n@ s Ao/Pee Pt of e spnsulpssrn Beprarsaid bl filling standard two-

rret rad2e hartl gaatﬂlfca@ilféﬁ? Each QYR Q00D igrahRI BERlefod abilVe Afedient,
Oerrblgg n]?a ounds may be useful either as a
SubisP ghipams 91‘01% & 586?11515@1%1 of GeHpless: apd P milligems magncpipm

I nocoRpel at ed
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into a pharmaceutical conposition, or may be useful as
nmetabolite which is generated 5 after adm nistration
of the prodrug of that conpound. In one enbodi nent, a
conmpound may be useful as a netabolite by being useful
for treating disorders as described herein. [00354]
"Substantially pure" as used herein is intended to
i nclude a conpound having a purity greater than about
90 wei ght percent, including about 90, 91, 92, 93, 10
94, Soft Gebgn Ogpsuleyg, 99, and 100 percent. [00355] As
one (ﬁ)&@ﬂ]’pl K mlﬁul‘é%mvgglﬁQHn?xﬁlnpz?&gesgﬁfe%i] Qucrﬁgélso?gea oil,
substantlall ure avin urity greate han
abogettoggpedeit @rém/e Pibipaxifs Rgmn)e aghajegied byenqaemf |am>pﬁtgve| ess
th a@lsﬁg&%nt:lvgm? & 8Mtin Q4 foﬁﬁgcﬁf delin CHIRLS c%@émﬁ% hés

met abolite he conpound rodrug of

Sonmpulia@ms aifhy wtve e 1F16nT'éPfFGPS(‘} s ghowld %@gd FWﬂﬂlﬁﬁl ties
arising from 15 its preparation. [00356] Oobviously,
numer ous nodifications and variations of the present

i nvdAblen  are possible in light of the above

t ea@dvsmﬁ Tdbletd &afﬂz%e%&@& By éosavé@ﬁoﬂan&%ea&@m thdd e dosage

scope ppended cl ai ns he invention

may UBels ;59%’&%1#1%@7@? ﬁtaﬁevm%@wnt A4 miligragp eﬁﬁoﬂwé@i piligon dioxide,
1@6 S G ki INRAmB 61 BhdResivdl stbdbhtd/ LY OnAPAY AN Rl R EYlulose, 11

I\I- ( (I}ﬂ%rz@ss gifurdang &8-f miftierach e 22 RArByiat ceptigevmayde
(t 1 applie@toanaedaby/ pa)AHbilHRSQlelaf attkoptiéin no) pyrrol i din-1-yl)
cycl ohexyl )acetam de (also referred to as "Exanple

1") was evaluated in the following in vivo assays as
25 dsjsaspibed bel ow. Section 1. Exanple 1 bl ocked

I ; t f ol
Pt RN e repnrel etk R E Ry i o Rey
[ 00pEeBdred bt stiartherirbad by mxgﬁ of zmtivd)ﬁngiBt i 10esiyl ioRinieprdphiiene

I nI Ié,lyt 5Ilat glerOfl“Pe 30118{(])1['1' o%%r e maQe gc\)‘?g 1% wé}gsotdlgl?nacélgdé ggtr{dgg
i nhiserilizedy ef f ect of CCR2 antagonlsts on the
infiltration of nononuclear cells to the skin tissue

- 133 injected with human MCP-1. The cellul ar

ZOnf Shepeatien can be neasured sem - quantitatively by
h' S @}3 ' Cﬁh &Qls's nsMFtc Te éregl E fé?zldnﬁﬂ Qt gﬁ
R R sy el i SRLER AP
N I@I@Ih)5 n@in@@tad?almwgfqﬁ finglh ﬁlé@edj@yse ingrgdiend| 260 mgwé@dlum
or alcérﬁox@gl@h?l' c%fhﬁ&@db' fg oidsg&ﬁﬁ bQIIone 10 gof %&blt(@ Eolglg)nn@/slf’g
rou nonol gus nmonkeys (2 per sex per
gr 0@@90 25 mL ofvam lin,
25
100349]  Where the compounds of this invention are combined with other
anticoagulant agents, for example, a daily 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

5 milligrams per dosage unit.
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I Mmedi ately after dosing on Day 3, all animals
received 2 intradermal injections of 10 pg (50
L/injection ) of human MCP-1 (R & D Systens) and 2
intradermal 10 injections of its DPBS control (50
pl/injection) at separate sites on the dorsal thorax.
Dermal biopsies of all sites were obtained at
approximately 18 hours following MCP- | (or DPBS)
chal | enge. Bi opsies were processed for

semlQ038fHint Where iweortmiost oflthegpreading seeat thatapertic agents are

Eepamgme@a Wi 1R RS ofthe écléxlngless g@@ § maaks Tyned

m croscop é m Crosco ns “ant cé?fular
i nf CoRRoaeNt Hyp tfpiead dailytdesheaiznd typical dosdds fcpmmladrenmeeiscedmlawe

t aby e &dal dBQ?@&QiLe doBnt AlEH :Id;n@gstt erQ 5n%p1¢ixlle§n? }%ésad% ive o

bl ood was col I'ected and eva
€ oupnereisteieticst of thejther @plémagglltsgwhemacyxym@tmﬂ umoeﬂ,imamne

pl apuesig anﬁr&%lat’l? WherGRERRM [eR gl %%@? lhe é)%)entla'\l&st? for

concentrations, and serun1sanp syst
| ev &Fhemicshiniopetian betwepintyg gombingd ecfrve ngrediente nFor difis reason,

non Qfﬁéiﬁh@@inp@ﬁid' of the szinl'bfes aid d%eQnd Vi F)&Jtl@ a%%x?eﬂ& 9o%b1ned in
control animals in response to enge was

si ghPPEBdeTEEe R Ay RiedorBrisigr such &&f althpyeh Zhegpctiveinihediontsare
IO a n g@n‘tﬂfed 3 aksinglAddh e 16, thelprARaR c%ntlct%%tw%en ti'rQacn@(?‘ng%Qlents

gqln |€ ed tgls 25 dermal nononucl ear cel
|nf S PPpyged (fhah is. rrRused)o Eor expraple mug activsigredien) aley be aatsice

10 card. By giteri caﬁi)ng ofd6F ﬂ%amuﬁ’gﬂed@énﬁoxt RlpeGisathot &@y
ltra ot her cel | suc as e05|nophlls

on f
an dmh“é’ﬁ’tz? 6‘6 R a§t Qg the f%‘i‘blnévf‘r?éfwﬁ|%wnt§otﬁ% bt pagnosyide
of ®canyl the hﬁ@lge ofbBe bfahtsSconipondniian the gﬁh&me%glglhfaﬁ’t 3}1@1 that
ev i nhi bition a enot axi s | val ues
13 oSl e DbReht BRaRR Y R SRR ¥ iher Caesset ooy
7_ lintegtings. hefod the 2@ivExRradiests ay mmt;ermatedwmm AXtb1Sal AERAY

t hegPeicd : doses nfree plasm
o n% 8 [t':ltts_r glés?%%csi geg ag%({hg)_gjghoy.stﬁe gastrongesil ai tr]a% |a16({ ﬁwesexees to
c hewnirigg Rhy$icH Congact HeBvden the Somplosdd actml«asm gnglientba BlhrehedZore,

- 136 TABIE: ea St BB her] anple 1.0
b e Bk e B P TRGh sterdy e
0 y prelsase 9f thisspoprpentiogcurgmlylin dhait%emfg @tli!lranaﬂyan aeppodaghigould

D Nk Y tRe f@rm\@ﬁ%ﬁ of 4 éro%m% SR Snlone gyecéqglﬁ%r%egt)e(l% ls

PM\Nc Eosd Total cell ng/kg concentration
scofoated Wih sustapredand(on pricricrinlpase GO aad e other compedent is

(r a@Rpatéd \ﬁiﬂg@ﬁolynile@ Richid 4 l@ﬂ%sc&it@ gIQdezof(ﬁy(gm%/px]op?l 4.0
methylcellulose (HPMC) or other appropriate materials as known in the art, in order
5 to further separate the active components. The polymer coating serves to form an
additional barrier 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
0  same manner, will be readily apparent to those skilled in the art, once armed with the

present disclosure.
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(1-3) (0-1) (0.5-3) (2-6) (0%5 99 0.8 0.50.1 1.4
2.0 (0-1) (0-0.5) (1-2) (1-3) (75% 10 248 2.1 0.1
0.10.81.0 (0-0.5) (0-0.5) (0.5-1) (0.5-2) 95% =20
512 4.3 0.1 0 0.8 0.9 (0-0.5) (0-0) T(O6 (95%9 5 a An
arbitrary scaling systemfromO to 4 was utilized wth
each nunber representing a particular designation of
inflammatory infiltrate as follows: 0, unremarkable
nunber of inflammatory cells; 0.5, trace; 1, mnimal;
2, HR9BFP] 3Addvpela cataincompermpdedisclased herein may kersethl avean

v al HieBbéHiss oROISEEMPHMIL fTh§re m]oné Eﬁlﬁodﬁhéﬁp ibdﬁgm&ds may be

representing 2 separate I opsies from

per ugpfwd gither %g@%ﬂnﬂ@brp@se@nmpmé veytharay alsp then be alg@-porated
hi stpd aﬁﬁlcelﬁﬁzg rc@n%% sfon,%r %99@153@1%1 a‘%%eta%@ﬁtﬁ%rch fs ggllx\é\:lited

stands Tor pol ynmor phonucl ear” cel neutrop
Ps aﬁpra%m@mﬂm e p@ﬂruéegthﬁ@prnpqus la orrmrmodmt e is a

et REARhAERhy (UK as TRABLIAL QARG Qtﬁl lg 0
denmonstrate ~ 15 th easdose res%%%énfeg e1003 i évg@lﬁigltgla%)n

of @ereiRFdECER- serum i nfl ammatory nedi ators showed an

i nCigdass (SRBIahINBiued ¥s Fed hdrbth DintbiieMeRnclude 8 \¢6hpduid

Exanpl e 1-treated groups relative to vehicle control.

| n Serdnes RyRty gé?ﬁt%?prhéla ébom Yorrioeeent, ootoying phentA, 81, 92,93,

13hov,ue@5 9k3%7, 88) 9b gl eeERrcent: 2-fol d) in neutrophils in
n(}% 1 -freated groups, relative to vehicle
con

aés Qs eﬁ%s%nl% as?fmrﬁayd disqlosed hefimigast persubstaatiylly nyre

dos Inﬂgwmé Q6P bredier th&fdbtn@ 90 B&ceﬁi@@@ welghi) Gt RS le@Rihing less
res uantifiable

onse 0 readi |
sys I%@@@&ﬂ‘ﬂé@ﬁfﬂwo'ﬁm&?@ qlhg EGiabalt of HerramBpdch
of pE»dEg affat Eondpoliidd) exeldr edabiBm 0P g geedsiigiithpuriitd £1ink from
11t‘shi \%gl collate (TG -induced peritonitis nodel with
| 0 ?:%‘f %HW8Pry- based met hodol ogy. Section 2. Exanple 1
i nhi®B3s&ad mnmm @eRImE mpmﬁgaaonsrahd Varfadibris @Athe Preddht Ghkion

G FRERBE RN oERF Froxt Rechine s sl Bt e
of mithin mhetsncmetof thf appended claims, the invention may be practiced otherwise
that as specifically described herein.
20
IN VIVO ASSAYS AND EFFICACY
[00357] N-((1R,28,5R)-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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nonocyt es/ macr ophages to inflammuation site. Both

i n-house and published studies have denonstrated that
nonocyt e/ macrophage recruitnent in this nodel is CCR2-
dependent. See Boring L. et al., Inpaired nonocyte

m gration and reduced type I (Thl) cytokine responses
in C C chenokine receptor 2 knockout mce. J din

I nvest., 15 100(10):2552-61. (1997); and Kuziel, WA
et al., Severe reduction in | eukocyte adhesion and
mondSFied Ve fpmyMEP 1o Ahe eellwiciafiltett Fai be micasured ©ni-

che apdtkigvel Qbgichl scoffg?C Natl Acad Sci U S A
94(22):12053-8 (1g9 . Methods 20 [00365] For the
48- hour TG peritonltls study, Exanple | was dosed

tw Meua,dglay with the first dose given one hour prior
o TG injection. Total peritoneal cell counts were

t
Sbt MO ofech agpley s dospd witlyxampled | or ite ehisteeontraB(QSN
was }@l)&ﬂcd?cﬁilir 8% thedd dayy. BRRRI 1Nvas fofaﬂ%&nlﬁﬁist&%& hiQTo¥s BES %l

SI n 5 end of each study fo | ow cytonmetry ein
17“ 8 Qe RPHe Ly nomplays H@Plﬁ?gs @(m’bséﬁ P &rduDh .

[ 003ﬁlﬁ§dldﬁﬂf aftek Q(V.\ﬁn@)bh @1?3 ral1GnigAR kSivEd 2 RELdetnO ﬁ%cnons of
exu were washed once wth

buf ? @ ?5§Bg/"@e°gl@/8 %@m%q’éé&%@ FeEemy) prd2niasdomia er .
10e! knfech@k @f itsrm%l‘(‘ﬂot Jylrﬂ&tlgrﬁ at o a-raté ;ﬂg% %g&%y th()gp

Phar m n? on ice for 15 "mn i on oOf
t he DFGIR ‘BW?SH’@ O%Srtmre@t%@eamamwgw o following MCP-

conjt ygared) aalldnpd BiPSes Wdrd, &o&@ﬁh !&Q@Jnﬁgltu%'iénvé%ggo iadnd
Al exa, 647 %(%gju gated anti %

i ceSvalatIns Represshiptivesertigys "éﬁi“weﬁ weregramizediydighin i ce,
was hextostoply CriticibbdoBic ol ddbéiRNar indiRAibEs4s REQOEE tlep 200

uffe lular events (40,000) were
lgcqﬂlflr%nﬁesf%efeébc\‘gﬁee‘;sanpl e and data were anal yzed using
Fl o6360] 136 a&mﬁdnwablepsﬂﬁaee& B69d wab i RER O cJbRed¥RRS

set to tes (I ow SSC gher FSC

whi PERSETY i .°ﬂ‘§“ Sgaﬁsnaﬂg’%%‘&lsf égﬁﬂﬂﬁ@feswaﬁpéﬁsea Samieg for

gat euhppwpiuhxaitmmbohmnsmctehm:omn aldyszash shapled fPO&stédrc MYP-1

F4ﬁ§9€]s( PE) expression. Peritoneal nonocytes/ nacrophage
ers were determ ned by nultiplying total

Peritoneal cell 5 counts obtained by the cell counter

andgpidlfs per cent age of nonocyt es/ macr ophages

[ dentlfl ed by F4/80+ cells fromflow cytonetry.

St atdPiql) c dihe sdcgtintit ofimoronodlead pdilk ertbaddsof vitadlneeitdreais

was, est Wt

si gn@?iﬁgc%ﬁggongiﬂtomg%ﬂ b@ha’ﬁé}lgﬁ; {)%ﬁ? ﬁcgl%dmgaé’ hlsi(%ogﬁe%ﬂrle £ gz 0

[ 00%¥varamsepihi3elablajay Eemplg étaeij 19,rand PEmpQORRIbKEd thisus e

JG &%ﬁél%ﬂbﬂubl%arwfiﬁhlnta@on b‘;@ts@or @"/n%d Iols8, gg‘)‘_%gtlve%‘(Table 10 e

|nh|b|t|n%grmnocte macr ophage 1 nfilfrat
admPHFEuer8Y The F@fgwe%modtl@kedath@nﬂbg@@ of ptabr opll yyipeshsuch

EXmbﬁho%hlﬁtané-neuagphnlﬁ)(Tag‘lg sz&&ﬁ’asma concentrations of Example lat

18 hours and their relationship to levels of inhibition and Cyno chemotaxis IC90

values are summarized in Table 12. Based on the IC50 value of 7.1 + 2.7 aM for
0 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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BID. Forty eight hours post TG treatnent, peritoneal

| avage was obtained for cellular 15 infiltrate

anal ysis by flow cytonetry. 1003681 To di stingui sh

bet ween the recruited nonocyte/ macrophages versus

resi dent macrophages and granul ocytes, staining of

both F4/80 and Ly6C nonocyte/ macr ophage surface

markers was used to define the recruited

nonocyt e/ macr ophages. A dose-dependent inhibition in

nonocyt e/ macr ophage 20 infiltrati on was observed

(Figure 21). Doses of 1, 2p g@p¢h 100 ng/ kg gave an

inhibition of 24% 74% and 78% respectively. In three

sepaPumBagtof gifesss affExpmpla [Lop ifBiratinmcs snonprnsleay ells gd other

EC50 for, . Qhibi i C rophage ab
ol QRLedh Fefihaflo MIEPA KR DT SRIRIR s oo’ 3 o

infiltrati by t ana

NM| DGO 3pBde plhgnaas SERE t he I MowdnitBark@VGhOT |IEEEEPT Tbtal cell
ocqgsmnc /i‘@jﬂ“@@&ﬂp @erpotgxin tilj@re4 8- 25 |RQLY | score | SCOTe
t hijogl ycpf™t e perit'6Hitis rr_tg‘qg;f? )t NerhOCArigh NHEneR,

itpn PR TV = = N N

pl | - 1 £ ) T ) aan, Fat
c%llu I'EeNCT S Ul J LLl AT €l |bl3;uoc IY? T Tt

negsured| The cavept for this spstimatji@n,ig ghaf | only
CCR2 andjits mmjor|ligand I\/é%)l, Wer g taB<er into|*"

congi der g% on. The| ®&cept o1 0.50ccupangy.lof g 1ki gandoi n
the presence of a conpetiti|¥& 1 nhibit|é?-%5% |def2dned -By

t hepGadtiggrequat Hop—H-2—3 480 R——+—Kd—{HH (2
+ [1? I K) -137 [00370] $ides) Examlé. ok, i g.ﬁl) (05-2)
conpetitive inhibitor of MI®s%) binding to ¢ , |the

ampdht s pfl2bot h nouse MCP- |PCCR2 recgpt or c¢oapl exoand
Exanpl e |/ CCR2 receptor co@%é& can |B% %let| &3rilthed5-D

H ) 1 l o £ noL Lo
using—the—serumtevets—of—bothi—rouse—MeP— and

pr of edmerbindre snatingsyatampiem tb A wab aired will@ciKeuniter repfastfitng
MCP-1 hi digﬁq to 5 th‘CRZ is 0,91 +/- 0.08 nM (n=8)

whi GRPRELS dePEr i RS pTrRmeBd A at folfven O ngsatiekeblc number
bi ndf marexpet iceBNG.S, ttdsd; NOnididhl; 2; R BNmddektel 4, ldiRed
averia},lg[%ﬁKnl for Exanple I binding to hCCR2 is 1.3 nM
The T &¢ton of nouse MCP-1/CCR2 receptor conpl exes

is determ.,ned using th of the equation descri bed

- bow I OSSR Detadet s MU B lobSes” B sk & Roseste

100 Mplop@FrokEm KRt pePFoh S Rﬁx%eéjﬁgyﬂ'e%ﬁﬂh@@'reaﬁ Rdverngel 10
Finally, the anount

Rl ,1+ (K11 [1]). (1 + [L] / Kd
E)f ] &@ﬁ?gﬁ é&o"gssgogfeé‘%w?? h"é]anwbm [ CCR2] t ot al =

T -1/ CCR2] + [Exanple I/ CCR2] 15
{oos'szjﬁs Sendg goﬁﬁ’%?‘ﬂfpw“lr@ﬁfléarié‘, g"flﬁf@£%@? cent i nhi b 1i on

of gonocyte/ macrophage infiltration into the
per i tTOhBERPRYCVIon Y eosinepilsct s t he percent age of
Exanpl e

~~ Total score is a mathematical sum of 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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1/ CCR2 receptor conplex. TABLE 13 M Determ nation of

in vivo receptor occupancy of Exanple | in blood of
hCCR2 KI mce in the 48-hour TG peritonitis nodel

Dose Concentration Concentration % nouse % of %free %
inhibition of (ng/kg) of Muse of free MCP-1 Exanpl e
CCR2 nonocyte/ MCP-1 in Exanple | in bound 1-bound
macrophage plasma (nM plasma (nM CCR2 CCR2
infiltration ffold | C90 CCR2 bindin 100 0.015 53 0.04
97. 60 Bogasp&-2-fpldy imxsuigophyifszin Exarple Btrepted2r@ips refative @ Bhigle

0.0 1 HadtB 0 001000
(ve%flc:t%zeét 1th%grs ge?ta ftoa&g‘%‘&wr%nd?y?oéfg (f)s?ncacy St udi es

é "r"ﬁ-‘é nt 5P THER BF ARtE FenERESAPBPse Pf BNamiDie ARy more

I\/bt h&dﬁy RBERIE syhena§% 85a hEbR2 & FfE o é%faluié ﬂfé@h&t
%uhr%? ngdels of disease, we used 5t eI of

EPRACH g mactophaginfiigratign lﬁﬁwlycqi&t@sﬁfﬁéfwdmé

eff@aitorﬁﬁsmcﬁmmm fowlcy@ineiNEasd® BthodoldgyM Ce per group
were used. On day 0, hCCR2 KI mice were immunized

subcut aneously with a total of 200 I of 300 g nyelin

ol i §ediendr Beathsle g hulmeﬂ @toRbdytdiadmdphage Rt/ S hour TG
Syn th 300 g Mycobacterium

tub@‘r’r&tﬁ’l‘%’%f"é’d%il% % K Zn- Di ckinson) in inconplete

1Br e lmﬂd643 1'[xi-a\iﬂljucbda>ﬁxﬁt01(1hs|:1ﬁ<)de( 18k gasauéﬁdtig b §1096] of Rcrti@dNenPof
atl .o

t Z . , mce were.
I( nj\,\%((:) &r{es/m cr%lpp eges %0 lﬁg Ipespov\}lieh %f@on ?40%7 a@@@blﬁaed studies
per husslbrsortsioatédrhat Glonoty@ahacrophags mﬁ@mﬁ&%&ﬁhﬁ ﬁk;]odays @ng-
cont,] t rou Qut the stu
an dhép\?\gag ggge Igo%n% an Tngauv\e% n@n%c,ytedzz té"”éﬁ”@ ﬁeéz'uffﬂ type b
di s €Gdkcytobingrespramds maC acaerhokvwa&mﬁsrsz kn])ckohﬂ nﬁfpe Jt(ainllmxéﬁt .

1\§ﬁd‘i‘6d(ﬂﬂ 2%' élt gb% a‘h@%&*mh%é Seve verg dfcy\gzzog ériz {gglwg

parti ess;
I i rrﬁd’le%im an(l' atoaékd}’@)extr@a@tlélawan¢eadeﬁaz¢rmznpfé(f thembkikd redeptor 2.

Par afo¥ fad Acad Scf UlslA. 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 Fe-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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paral ysis of one linb; 3.5, full paralysis of one linb
wth partial paralysis of a second Ilinb; 4, full

paral ysis of two linbs; 4.5, noribund; 5, death. Oral
dosing of Exanple I at 25 ng/kg and 55 ng/ kg (Bl D)
was initiated on day 1. 20 Results 1003731 Exanple 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 nMfor Exanple 1 in 125l]-nouse MCP- |

bi napfngare répSBR2 ABSY 8 S ategwas ebtltsinclndRBlTsonpeptayi(lowiSSG,

; R A6 i
and Lo o SRb B RRR s Hoh ROtk Gach Biptn
conoentheaiabiredfor Ly6CHREN Q. FARO0APE Yraprisiveli Regjton @30

ConoeaT . et

i " a0y e B HERR L oo AP AR R p b i
iSnf |cawntneberined bis ek lhpouniar dnfl theaersertinge wbmenonytoxmicraphigesl

ot P Ay ekt BS S 268 Wby, SIRRAE MR S R rsapes
30 -beth@dth MEMT whsSinallyAldMED: thSpaifed two-adeqxatsndith figdifidaiice set at
N((1R 2 R :b5-(tert-butylam no)-2-((S)-2-o0xo-
3-(6’-V(§E“F?S’?e?°d%?-€5net hyl ) qui nazol i n-4-yl ani no) pyrrol i di n-
1-yl)cycl ohexyl )acetam de, or 5 a pharmaceutically
ceptable salt thereof. 2. A conpound of claim| that
ﬁ)(s: glPecs:‘;ﬁ%st alline formof N ((1R 2S, 5R)-5-
(t er[0036T y Eaanpio) was {valBitein thed:CERQ G frtonsef TCGmaricmits mokidl ap
ui nazoli.n-4- . i .
N S S R e LR L
pharadaoetrédahibglycollete apd ddskdorsily with B:@mpledrae bf25, @.100ngke
ory LLine. . e nahh
o S ROl STl By SOTIEAR 08 bt
bharigi@irate pnabydis by flowicytomettyt parameters 15

USROS ol LA gl 0"

(3 esident igEmghyers angegmulgeyags, staigaeyef bpth F/80 apdlexdCqr oup

P212ﬁ(%$cyte/macrophage surface markers was used to define the recruited
monocyte/macrophages. A dose-dependent inhibition in monocyte/macrophage

20  infiltration was observed (Figure 21). Doses of 1, 25, and 100 mg/kg gave an
inhibition of 24%, 74% and 78%, respectively. In three separate studies with multiple
doses, the average EC50 for inhibition of monocyte/macrophage infiltration by this
analysis was estimated to be 3.9 nM.
[00369] To assess the in vivo level of receptor occupancy by Example 1 in the 43-

25 - hour thioglycolate peritonitis model in the hCCR2 K1 mouse, plasma levels of both
Example 1 and mouse MCP-1 were measured. The caveat for this estimation is that
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
[R] 1+ (Ka/[LD (1 +[1]/K)

30
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25 Mol ecul es/unit cell 2 wherein said crystal is at a
tenperature of about +22C (RT). 5. The crystalline
formof clainms 1-4 characterized by a powder Xx-ray
diffraction pattern conprising three or nore of 20

val ues (CuKa 2,=1.54181) 30 selected fromb5.5, 9.1,
12.1, 14.0 and 19.2, at a tenperature of about 22C
140 6. The crystalline formof clains 1-5 further
characterized by a powder x- ray diffraction pattern
conp?3 g?]ngS’F‘B‘?ﬁx"B‘Pleﬁd’i weagipetitiye yihitersof MERK] kin@ing t05XTRA)
sel egtaaduits &Bot mousdMEP-

t enperature of about gzéjé%léfe émpc@ ét]ag 1%‘ %)le?lé(r:(r:nmof
cl aifffEPIe-Emples Fande dptprured pying the saring hmls eftbothi neouse MCP-1
COORLEH Fe) e I

Cryor o R anpihE Sk O b JhEke e bbb Spaip e
@i f MEGBE is®P1 mqm(rs&bmams dbtbryniged GOt d’&)@lp&tﬁloﬁlhﬂﬂlﬂe

2. I, ITe.C e Us] i on cQmprisin

c on%%ﬂ%g e@fe Pm?nts ' 51- g'ﬁ m Jﬁl}fraﬁg&%"lﬁ’ i & pgple i
acc bjptliap lech QLI BB an Teé Frat@od @f rﬂ(lee MCPBIARS Bdeptor
treaf

sease r|S|n
adm nl?lgg(gsr is %&t 1”8“% ﬁg %W%F on descnged above. To
t he detprenintei tisefrdctieradf Eeahply ¥CERD bkﬂiip]@(fas Bl GRBRAUNA defined as:
according to clai 1-9 wherein the disease is

selected fromdia eS'_ﬁbESffgL—ﬁﬁfﬂbeIC syndr one,
18t roke, neur opat hi &l pai nl +{&s&BB# ¢ 1d4Kdi onyopat hy,
psori asis, hypertension, scheroderma, ostcoarthritis,

aneurism fever, cardiovascular disease, Crohn's
di s&slly, the gppupeof GORS freay detefrainedufr@y: aut oi nmune

psor 1 aslC Ol SRATRES BUPHERMES T oA £ e Reban

arterioscler05|s phyS|caIIy or chem cal |l y-i nduced

ra au bowel .disease, alveolitis,
13 Pl & e A e it maiasheinegspplises
ser mﬁl’llrcle@hmonhesp,entogéumm A8Ihaun efidtd the Percenifd I(HBExaH?giet iple
scIgbgﬁbﬁxﬂg&Qg%@ggler03|s vasculitis,.vulnera

pl aques, d arthritis, restenosis, venous

neoi nti mal hyperpl asi a, dlaIyS|s graft 25 neointinm
hyper pl asi a, arterio- venoEg pepygt intimal hyperplasi a,
organ transplantation, ronic allograft nephropathy,
And Petpaipation of invivpetepaptbr ok cuphmiyof E€annglet &i blodd e hCCR2
di sease is sel qatrﬁ“ige {rlrtﬂméjﬁoﬁ’l?%ehtomtls modte}/ Crohn's

d| sease _system ¢ lupus eryt

X(;é Pivetiop Conmfatan B moBO |Sedfer 09 i%stiee % inhibition of
at mlg C E}S ix OSI @/IC%hd (ﬁr 1alﬁ CCR2 monocyte/
t ranspl aliabd lpaimi Whhod BE, ¢! ai ms 1QPprrhese
wher ei n the élseaaﬁmns%sel=cted from nfiltration
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 0.26 514 48.3 24
(0.05)
0 0 0 0 0 100 0
(vehicle)
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mul tiple sclerosis, atherosclerosis, Crohn's disease,
and di abetes. 5 13. A conpound selected from (7R,
8S)-8-((3 S)-3 -(((benzyl oxy) carbonyl )am no) - 2- oxo- |
-pyrrolidinyl)-1,4- dioxaspiro[4.5]decane-7-carboxylic
acid, or a salt thereof; benzyl
((39)-1-((7R,8S)-7-(azi docarbonyl)-1, 4-di oxaspi ro[ 4. 5]
dec- 8-yl )-2-o0xo- 3-pyrrolidinyl)carbamate, or a salt
thereof; 10 benﬁg

( ( 38yction B ClrogimEfficacy endignat o- 1, 4- di oxaspi r o[ 4. 5] dec- 8

-yl )zx;?erﬂﬁ‘e‘ﬁtﬁamﬁiﬁim&le' &k&ﬁ‘nhﬁyﬁ%ﬁﬁ'@&ﬁ) or a salt

t hereof; benzy
( ( 3Mjetheds (7R, 88) 7- acet ami do- |, 4- di oxaspi r o[ 4. 5] dec- 8-

%’L) 10%3@4 0- 5 ash¥¢ hOLirddi SHHEMGRE ﬁ’@h Bibfic mOdelsdr aféake, we used
er eof

Benihy EpEgmydehof mpuitiplesgerosis ichGCRA K guige. Foste sy pf - 2-
0X0 E;(%amplelsl SVEAD b, NY &P PSR Were Hed. OnSRY b, HATR0 mice

and benzy
(( 3sym1§1@p@§dzwcumﬁozs1&w@b atetad of 200 ¢4 e300 eyl no) cyc

It ghﬁﬂ(é()]kiénd%zyt@ $Qcobrdith (OGS 99 (AR BesisPhixdd $AMith 300
ereo
ug Mycobacterium tuberculosis (H37Ra) (Becton-Dickinson) in incomplete Freund’s

10  adjuvant (IFA) (Sigma-Aldrich). On day 0 (two hours post-immunization) and day 2,
mice were injected intraperitoneally with 100 ul of 400 ng pertussis toxin. Clinical
scoring began on day 10, continued three times per week throughout the study, and
was based on a scale of 0-5: 0, no signs of disease; 0.5, partial tail weakness; 1, limp
tail or waddling gait with tail tonicity; 1.5, waddling gait with partial tail weakness; 2,

15  wadding gait with limp tail (ataxia); 2.5 (ataxia with partial limb paralysis; 3, full
paralysis of one limb; 3.5, full paralysis of one limb with partial paralysis of a second
limb; 4, full paralysis of two limbs; 4.5, moribund; 5, death. Oral dosing of Example 1
at 25 mg/kg and 55 mg/kg (BID) was initiated on day 1.

20 Results
[00373] Example | 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
1251_mouse MCP-1 binding to hCCR2-expressing cells, hPBMCs (mimicking hCCR2
K1 setting). Based on this 1C50 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 treafed with Example 1 versus

vehicle. A marked neutrophil infiltrate was observed in mice treated with compound.

30
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WHAT IS CLAIMED IS:

1. A compound that is N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-2-0xo-
3-(6-(trifluoromethyl)quinazolin-4-ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, or

a pharmaceutically acceptable salt thereof,

2. A compound of claim 1 that is a crystalline form of N-((1R,2S,5R)-5-
(tert-butylamino)-2-((S)-2-0x0-3-(6-(trifluoromethyl)quinazolin-4-
ylamino)pyrrolidin-1-yl)cyclohexyl)acetamide, or a pharmaceutically acceptable salt

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 parameters
substantially equal to the following:
Cell dimensions:
a=18.7240(4)
b=8.0171(2)
c=19.6568(5)
a=90
B=114.935(2))
vy =90
V(A% =2675.7(1)
Space group P2,2,2;
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)
selected from 5.5, 9.1, 12.1, 14.0 and 19.2, at a temperature of about 22°C.
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6. The crystalline form of claims 1-5 further characterized by a powder x-
ray diffraction pattern comprising four or more of 20 values (CuKo A=1.5418A)
selected from 5.5, 9.1, 12.1, 14.0 and 19.2 at a temperature of about 22°C.

7. The crystalline form of claims 1-6 characterized by fractional atomic

coordinates substantially as listed in Table 3.

8. The crystalline form of claims 1-7 having a power x ray diffraction

pattern substantially according to Figure 2.

9. A pharmaceutical composition comprising a compound of claims 1-8,

and a pharmaceutically acceptable carrier or diluent.

10. A method of treating a disease in a mammal comprising administering
to the mammal a therapeutically-effective amount of a compound according to claims
1-9 wherein the disease is selected from diabetes, obesity, metabolic syndrome,
stroke, neuropathic pain, ischemic cardiomyopathy, psoriasis, hypertension,
scheroderma, osteoarthritis, aneurism, fever, cardiovascular disease, Crohn’s disease,
congestive heart failure, 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, asthma, multiple sclerosis, atherosclerosis, vasculitis, vulnerable
plaques, theumatoid arthritis, restenosis, venous neointimal hyperplasia, dialysis-graft
neointimal hyperplasia, arterio-venous shunt intimal hyperplasia, organ

transplantation, chronic allograft nephropathy, and cancer.
11. A method of claim 10 wherein the disease is selected from diabetes,

obesity, Crohn’s disease, systemic lupus erythematosus, glomerulonephritis, multiple

sclerosis, atherosclerosis, restenosis, and organ transplantation.

141



10

15

12. A method of claims 10-11 wherein the disease is selected from

multiple sclerosis, atherosclerosis, Crohn’s disease, and diabetes.

13. A compound selected from

(7R,8S8)-8-((35)-3-(((benzyloxy)carbonyl)amino)-2-o0xo-1-pyrrolidinyl)-1,4-
dioxaspiro[4.5]decane-7-carboxylic acid, or a salt thereof;

benzyl ((35)-1-((7R,8S)-7-(azidocarbonyl)-1,4-dioxaspiro[4.5]dec-8-yl)-2-0x0-
3-pyrrolidinyl)carbamate, or a salt thereof;

benzyl ((35)-1-((7R,8S)-7-isocyanato-1,4-dioxaspiro[4.5]dec-8-y1)-2-0x0-3-
pyrrolidinyl)carbamate, or a salt thereof;

benzyl ((35)-1-((7R,8S5)-7-acetamido-1,4-dioxaspiro[4.5]dec-8-yl)-2-0x0-3-
pyrrolidinyl)carbamate, or a salt thereof;

benzyl ((35)-1-((1S,2R)-2-acetamido-4-oxocyclohexyl)-2-0xo0-3-
pyrrolidinyl)carbamate, or a salt thereof, and

benzyl ((35)-1-((15,2R,4R)-2-acetamido-4-(tert-butylamino)cyclohexyl)-2-

0x0-3-pyrrolidinyl)carbamate, or a salt thereof.
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