WD 2007/ 035372 PCT/ US2006/ 035701 PCOLYMORPHS OF
BENZCATE SALT OF 2-[[6-[(3R) -3-AM NO- 1

WERMPERBDBINYL] - 3, 4- DI HYDRO- 3- METHYL- 2, 4- DI OXO- 1¢QCFHS2006/035701
PYRI M DI NYL] METHYL] - BENZONI TRI LE AND METHODS OF USE
THEREFOR FI ELD OF THE | NVENTI ON [ 0001] The present
i NPORYMORRHE QI BENZO AIE/SADTHF 2ribe-HER) 3 AVHNO-1-
be nZBERERHEAINY Iof-3,4:DTH bDRGBRMBAZHY hé,4-DIOX0-1(2H)-
PYRIMIDIN VLIVETHYL{-BENZO ST TRIDE ANDMEBTHODS ((FHUSE
pyri mdinyl ] met hyl]-beqzmREFOR (referred to herein
as "Conpound I"); conpositions, kits and articles of
manuf act ure conpri si ng pol ynorphs of Conpound I; and

nmet hods of thei OPFEIR RELATED ART
[ 0002] Di pepti dyrngé%t(l) dase k@%&zym
mencl ature.EC. 3.4.14.5) is.a, type |l rane

rooof o B et imigutishistitisciear U @ b fotmbe SF edPRGwsatypt
2-[[R[(IRAIS-athiNA1 Lifthtidlyl]- B AERy drOBL S g0 PRksko- RPFY-

DAP-1V, FAP(3 ‘adenosi ne deam nase conpl exi ng protein
pyrirgidirgdlertisil heerteaitiiledsertidridiharpipaot@impquabAb pjompositions,
kits ag;:dga?géllﬁsgﬁ m%éﬂf?@%% %bllﬁlgg‘gji%g lg\g/glnz(c%)a]é/s_ c,\_fr(z)ompound I; and methods of
theirR@@ht hyl am dase; postproline di peptidyl am nopepti dase

I'V; lynphocyte antigen CD26; gl ycoprotein GP 110;

di peptidyl peptidase 1V, glycylproline

am nopepti dase; glycyl proline am nopeptidase; X-prolyl

di peptidyl amBSORIPTIONEF RIELATEDeARICYt e anti gen

CD26; gl ycyl prolyl dipeptidylaini nopeptidase;
[0002] PepiicPubiyireptiise Y RIBVESEIzy M RYMPE@t e EC.3.4.14.5) is a

am nopeptidase; dipeptidyl-anm'nopeptidase IV, DPP
type fivp ne arrteio ted has preolrgterred preptthelliteratrie hypepde dagaety of

T .cel l.. triggering le Tp 103; . X- PDAP. Di peptidyl.
namehfitpiyinb IR DPADABPE TARD #Bpase adiniop coppShils pdein
2, adbAAE] de@l%?na_lsybhﬁir%p}@ﬁirpd@ﬁbﬁﬁ Hip‘égﬂidyll ﬁm_jnopept_idase IV; Xaa-

. am nodi pepti dase that renoves Xaa-Pro dipeptides from
Pro-dipeptislyi-aminopepiidrse Gl-Rre naphigimétase plostpesing digsptdd

amninp S e s eGP REEEE P e Stk e BRI 0L g e BERA pPgFaase
IV; SRVeroahdiminbyeRidiass; blyodpReRk g sopchQ@R4] X iyl dlﬁépii_dyl
constitutively expressed on epithelial and endotheli al
aminepéntislassd; pap X deukeeyfe aftigsnfGlazes glycylpsapledipgritidylastinonsptidase;
i d acenta

cipeitS it il R o RRE-R o mghl inb Bl ase
I PR PO A Saefgand YU e
molegile nlRg; AR uPireptidditeptdase I¥Is rderrqdrp-hetgitas IR AV
[0003] DPP-IV is a non-classical serine aminodipeptidase that removes Xaa-Pro
dipeptides from the amino terminus (N-terminus) of polypeptides and proteins. DPP-1V
. dependent slow release of dipeptides of the type X-Gly or X-Ser has also been reported
for some naturally occurring peptides. V

[0004] DPP-IV is constitutively expressed on epithelial and endothelial cells of a
variety of different tissues (intestine, liver, lung, kidney and placenta), and is also found

in body fluids. DPP-IV is also expressed on circulating T-lymphocytes and has been



implicated in a nunber of disease states, sone of
whi ch are di scussed bel ow. [0005] DPP-1V is

wo empossibl e for the netabolic cl eavage of cerP@i/nS2006/035701
endogenous peptides (GP-1(7-36), glucagon) in vivo

and has denonstrated proteol ytic act|V|H¥E P_\galnst a
showipdp b@ﬁanwmtlh withpegeellgesfapeiptigen NEy tasheenn

1mp1185teﬁ i % [’1 of%r{éa e s@ 683 g()mé ?f @hi%ﬁ a?e%@c%s&%' b%lon‘; ptide

rans I Ona proces

[0005]r oglbppnggl rdsfioﬁs'ilﬁe ﬁcrfahé mbtabelsd ¢1&ezagé3chetha(n7erﬁﬁged¢a§
ple actions in vivo including the stinulation of

peptlﬂess(&?rhﬂwl Fetd)eglueagon) imhiity anddws demgnyiatasanotselyie aetomty

sy PSP R PE PR VPR, e €

[0006iCt | QNB-197-36}-1- a1:(97ar§1§)) aaqu)ePﬁﬂé @éfﬁfédﬂ)? pbﬁ-tﬁeﬁi@l%ﬁbﬁ?dl al

in the prevention and treatnent of ge Il diabetes
procespid g pépmglucagwymdbesmalylnt@ane eSabRPI(é; 36 hasgewloinke actions in

vivo gzt FemflBn a Wi iRt BRI b Sl Phe

pronioﬂoﬁ Bf St bedtheRRRHhAbF gﬁétrlc%ﬂﬂlﬁlgn%%(ﬁ/on itd fPrykiological
(7-36) is degraded rapi dly in vivo and has been shown

profiteg theapgBons @r@w 1 GaB6)-dr¢ beieived (o lszmbe(npfnc_uzl:m the prickention and

weatpek v e sn Ty B8 BRI SReBReS i ¢

admifiRt8Gdd ¥EGDPR(1-¥6) tBhidoRs fufuddbil) 1h \?ﬁdb@ﬁc RAtsHAO Weert Bund
be the primary degradi ng enzyme of GLP-1(7-36) in

to beeiffiencio@g [ thig Fatize) pqpslla@egr é@éutmtebpﬁhwl (Ted® iz degmadeg

b t d t
S e b AR e R A R
[000PP- Bdbel Bn\il sviRiyl oF gteﬂ&fc@ﬂfbﬁd e H-BY R0 dkQoul ShitksAidWn infidlo /
potenti ati ng endogenous 1evels of GP-I (7-36) and

in vitae stodigawithgelagdve BPH’EIM iombisersi PEP-I¥rtaa §esn showaitepbe the

prlm%]rér éiga)ad Fus 8F G:L?f el (9 Elﬁgtﬂt vg}cc? o fﬁ d ij ggflggggragecpgy DPP-1IV

fficieh oe@EPq 9- 3% G{HER R %&mgm: YafedGo agl dsi sifRdicat ed
© 1Cb P-1V, rq " parti cuSI ar alkl)etees and rarloquhg @

y
antageaist tccGLBfll(? 36ﬁ yb}élbztnm RBR{¥gn miplis thgefongibghesterd¢o be useful

for sk s peary Rt EEBAL T FRpaRPed L BE Forppnctic

antagdnité G P-1(0ES8), THRS, BIH-ICindidPSare bekdled s be uPRSgktE for the
regul ati on and obesity. [0008] DPP-1V expression is

preveml@ne@é@dOﬂ mogressor, @nd(pbtmearml@mgé goudidenamedigied by DPP-IV, in

partgyTHaies g e pRontins oG 7 e BE AR iab AR Brbpgmi

cond@tfonPBP Irhﬁél@ﬁ@gh?d@tsé Reghes (IeT )W&&t%rﬁ@%ﬁﬁ?edtfﬁﬁmg plasma
proliferation of mtogen-stinulated and

glucent(Ii§pnmstabali¢ atidebisT ketebib.sppetita refydatiodepd wbiesity. manner

. t.al., Biol,.. 1991, 372, 305)..
rooodsar  BRe-IytererSpighct ipiestdiin Tahpngb e it b tgbite
stlmlﬂﬁﬁ(ﬁi‘dl\@ﬁte% UG tal O8banli L. %}zfﬁﬁﬁblatlggl cgy I73‘@r qi lllefs%reé‘ﬁ tepBrted

‘ hel per” activity have

that mm'bﬁttﬁzﬁdﬂ?ﬂ’}%?ﬂﬁd antﬂ:@dn:s $¢®\Rﬁ EVosulppredseﬂElpd@rfEraunn of
mitogeh- ﬁ]ltﬂ\{lggtggl Iaﬁélta ti en—st1mu’1ated T- cehs Ina dose-daependaijlt manner (Schon,
E., et al., Biol. Chem., 1991, 372, 305). Various other functions of T-lymphocytes such

as cytokine production, IL-2 mediated cell proliferation and B-cell helper activity have

2



1989, 29, 127). DPP-1V inhibitors, based on

boroProline, (Flentke, G R, et al., Proc. Nat.
waemdn38ei . USA, 1991, 88, 1556) alt hough unstBi/E52006/035701

were effective at inhibiting antigen-induced

hoc%ﬁéq? proliferation and IL-2 roductl on in murine
been@ﬁnw gpepdeng ep DFP- ]éﬁ@qiw%l(%qhoa, Beptehli Aeang: ¢ dpmgunol.,

m
ousl 2 S L B0 B ReNRsAh, BUASR LI (RIS, e
Nat. Uonaiise;. eisal 1 egges( 188s9trhoukh u@itabla) were €lfedtivelax Ehhlbltlng
| nunun., 1992, 89, 192). The role of DPP-1V in
antigep-gaduged hfglphowﬁpﬁ&tfwbon aik ﬂv%pmdhctmyn angiefD4+ T-helper

attributed, II-s Ci:
cetsghi PtbopielofiBlbsshle piebfRib AEHNCRFRERAH Pl e
causin@'@hﬁjréﬁfo‘h &Vanﬂﬁé%gﬁrbﬂﬁ/@loﬁhﬁcﬁlcéd BRieaughall Kubyta, T. et
di srupt the CMH4 P-1V association. CD45 is known to

al., G, & e 4952 G fihcaslc chPP-Bmieailgina | hgppbocyt

ar at en r Qr t |
ace BRGERR) o pbpeifie R Do ARG HERbERR R Ritp Yty v, 4
transﬁ[&%bﬂn%ﬁob’;ﬂfa%@scmm CDYP-1V-ifigbltsrs of m&csaivme li¥hnds may

I\kI:;u Mazal eyrat, J.-P., Callebaut, C, Krust,
possigly 1mphtrhé§é?ébinDPPAV associationi 610450 kaewiiobeian mfeggali on

t..CD 26-cel |
com e D381 54D WREeBRE R LuRbel ROMSEL por P e
esserfhl foIisd ﬁ@l@irat?erﬂﬁldthdchﬁtﬁéﬂﬂw-@dﬁ@ PEWR Vepks 0eCD4+ T-cells

Synposi um 1996). Additionally, DPP-1V has been shown
(Waksslraans 86 NgeyennCt, Mw}’éﬁﬁz&ﬁe Gedlebrs, (heKaush B -nHewganessian,

. oI o BEVoHERgEy O SR B Ryl O

cycl<§lpé phdib efchﬂbmﬂwm%ﬂbpplmuvn}d@fs(ela% ABSd) piun olwmzﬁ‘
hi s ADA-CD26 interaction may provide clues to the

Europearhigphige Spmpgsives 1986). mddltlomaélWl BRE-IVHas bpeihshemindp gssopiate

wity i st B i o, (R BY B ERRAN bl (MRBAET. o

al., Seidned, 198 TER66) 0 BIPA dEfaBsy|cat¥es @@de&cddncbanecﬁmrﬁmmauﬁ@ency
di seases such as inflammtory bowel disease, nmultiple

disease (REBYiin humens. HELsALA-ERAG ihieractign n@ﬁ@lqm@e elpesortnt
of, Al 9

ooy BR o1 bOIEPh e PGB BASHERY 08,
bhdgppretsanis abi Gtélah fw@@@& red E@ltﬂﬁl for GRItedainER of amon

lImmcel I gﬁ?\lohngon&yt K up? ° . Ctegigl)lt ' Bi ol ., 1993, s

othenthings:10r23) transplan x¢J¢Célonnwrrmmmdm9a&eé spehhsgRBamMAtosn d

bowezloﬁg%ﬁ%:e }n%iu@e ccierﬁégtglgcrl rﬁ:e%l Oét? %u%érﬁ?oace Il-:’é(:) %{m%{]t 0§A%SS

[000DPP- 1tYias Béun%bwh&hmungnﬁldum@ﬁml ceBDMNYS dnhdBESYERblecule
net ast ases of, for exanple, breast and prostrate

for lengvoetestatic rah braasirapd pro@e odrcidogta cely/dbknsen, RFP- phal., J. Cell.

e i .

tumdreuORE Rhewakd (dRunts flbr&leeiin Bh auSsurBcd\Potent
2007/ 035372 PCT/ 2 06/ 035701 (Raynaud, F., et al.

DPP3ILV Jﬁbibutorsgh%sli)eomseful B9 drugs 1GrevaR Betastysey eff fm@xa@pk@, prgast
and prostrege umots {0 the lungs.

qseful

[0010] High levels of DPP-IV expression have also been found in human skin

fibroblast cells from patients with psoriasis, rheumatoid arthritis (RA) and lichen planus



be useful as agents to treat dermatol ogi cal diseases
such as psoriasis and |lichen planus. [0011] High
WORB703s32ct i vity has been found in tissue honoPERHS®E6/035701
frompatients with benign prostate hypertrophy and in
rost at osones. are prostate derived_organelles

Th
(RayPigFo &L of o H>EAhal B8k, 368). EF9E oPREY inhibitors may
oo wigl) ot bighi AR maBrosih «Bsosps St oo sl FBFE iggpe

[0018] SOHaMDPRIS dpiFigsts bs@efothd® fidsiié Ho:dbgbnhie FRhOpRicatt with

.as a mal e contraceptive agent. Conversely, DPP-I
benigmpiogiptedwerHany deldR Profttpoaresd Theserfes plostatsr derived oraspelles

N L O L L

Clin. Liedh-OlRY Blvichah., 1992)d00383). DIPPAY inBib&oRanall A1kt to suppress
characterized by thickening of the ovarian capsul e and

sperp FRGHRKY il berefaie a¢tps @ nhale Foritaceptiveyager. Jonversely) PEPIN

A N o R

humdrSehild iatertiigy Aased PRotwtit 6vaelsisidome (ROOB, $REtDé&EnaAl
neuropeptides. [0013] Stinulated hematopoietic cells
syndegmee) (ashuis afconditipe charaietiaed bydhickindeg ofethe ovarian capeule and
) | a_reduced nunbe f._hemat opai.etic
form 0 I PP ALl fF By B B oA B ER B o

[001 2 CUDPPIWqY Eidubht th Playad loRITh She\b1eavALE of VAR SYBRINeS Sed,
for exanple, as a consequence of chenot herapy and/or

(stimpdpding hewatoppistia psllsh.qrow Brieetors and ngpropeptitedver ed t hat

oony T 8RBl PR RO P ARE e i e
char@iiBLOBP b edduce L RlhBeriof hbhetopHIREN 681V IRFOBBAANSE Y vivo.
added cytokines or other growh factors or stronal

SuchepiligionsTegeyr Hpgueaily iy pasisntsrvalel ¥ smmeodipgressddn fartggample, as
field of henmatopoietjc cell i mul ation ich ..

a conspisfiee & REPRERS Bt rofusp SgTiRhEdes "L giscoyepd

that iBhDEAYEST ifeplidyl§epliddse PRITVGERE hisetulifsr AmAsSRNhE atowth and
el enent for maintaining and stinmulating the growh

diffeentjati sidematapatatio welbs inHberalrsepesi diexoganebsly afdedcwitelines. or

See CT . ] ntl . .pcation No, P . .
other; 38 Bt o sFihal sy THRRYi84) QambRycr b sogmagpin Gl
of heinthtdPoieria cell a6iBlakias, WISER pfvai a0 el RauRnNTicofomdea br cells

Tyr-Ala from growth hornone-rel easing factor and

that praducs aytekotes (sironeh celts) ishanseskentiabelementier @pintaining and

st the Bieif an Gl G B e R Sis Sal pRE B &
PCT [a{plisfonaél HOT /8 IBL7179 pidblisHed smien H40BeS3e
rowh or re- growth. [0015] DPP-1V can al so cl eave

[0014le ur BBBPViin byman glapme hoebeenshown te deansdNitemunalilyr-Ala from

I MY e e
inhibZBE fIRTBAZ A5 bk USRS §3Qﬂnent_[&rkﬂ&;t sBture Gh@RHErowkd .

Kruger, R, Proteolytic processing of neuropeptide Y
hormgne dpfécpmc&éDwarﬁsm) and for promoting GH-dependent tissue growth or re-

growth.
[0015] DPP-IV can also cleave neuropeptides and has been shown to modulate the

activity of neuroactive peptides substance P, neuropeptide Y and CLIP (Mentlein, R.,

4



YY by di peptidyl peptidase 1V, Regul. Pept., 49, 133,
1993; Wetzel, W, Wagner, T., Vogel, D., Denuth,
woRe0z03s3Bal schun, D., Effects of the CLIP fragh@&nuSAaeless701
20-24 on the duration of REM sl eep epi sodes,
Neur opeptides, 31, 41, 1997). Thus DPP-1V inhibitors .
Dahmg - {ieeadp B-.Jswger Radariealytie pracawingaywentopeptidsrY and peptide

v RGO SRy LB 5b, 1 RO 80n [F 0t .

Vogeddy 2 Meadfo Us.- PO BaRestn, DS Ectd dfthe SBIFRGEGMEd WCTH 20-24 on
toxicity and/ or pharnmacodynam cs properties and which

the durstion whREDE sleefp exfsasies.dba arapyidesn 3 pitels ABBuTheaPPP-IV
inhibgtf%&%g%z %1' OE%&%\%&%@ { f%%%%@é ?gﬁ?r%i%%%ﬁogmegfoﬂég?&l

disoraelzoate salt of
2-[[6-[(3R) -3-am no-1- %ﬁper_i di nyl]-3, 4-di hydro- 3- net hy
[0016] 2Amedd oilbexigts E)r-IDBAP-I ilehiibiyorp that heve] adyeriagasus ppteecy,

s a5 SRR FTBRRBERI e R Bl oy e
used leftBERIPm fHAdhadettiche 86mp&RGorisio Hedt difatedthte PPihe GAMibRIdN
Serial 'No. 11/080,992, "filed March 15, 2005, which is
of DARA¥by i ncorporated herein by reference inits
entirety. [0018] The present invention provides a
novel pol ynor pSRUMMARY @IHTHE INSVENITONS
conposi tions conprising one or nore of the novel
[001PP! YITRE Béioatt QAlt 68§60 3R B3-ffME 8- pipdridenyliod ¥ etyahs-3-methyl-
escribed herein is referred to consistently as Form A

2,4-dagrep- H@bH piysigy dinpdmathyll-benzenigale @efegpd ] harpingg &ompound I)
. enbodi ment .. the present invention relates to a

Whmg&?@ﬁ%ﬁ%ﬁn%?‘Canound I, referred to herein as Form
A. Based on its physical properties, FormA is a
crystalline form 5 WO 20074035&72 PCT/ US2006/ 035701
[0020] Form A may be chara Fer$zed as having one or
nore of the foll ow ' ﬁkgygharactpmdgamcs (it
bei ng noted that a co i on need not necessarily
exhibit all of these p ics in order to
i ndicate the presence of Form A (a) may be fornmed by
crystallization from any of Nhe Yol | owi ng sol vent

is a BYBIOMRhibltdr that is described in U.S. Patent Application Serial No. 11/080,992,

filed March 15, 2005, which is hereby incorporated herein by reference in its entirety.
[0018] The present invention provides a novel polymorph of Compound I, as well as
compositions comprising one or more of the novel polymorphs. For ease of reference,
the polymorphs described herein is referred to consistently as Form A and amorphous

Form 1.

1. FORM A
[0019] In one embodiment, the present invention relates to a polymorph of Compound
I, referred to herein as Form A. Based on its physical properties, Form A is a crystalline

form.



acetone, (ii) acetonitrile; (iii) butanol, (iv)
di met hyl sul foxi de; (v) dioxane; (vi) ethanol; (vii)
werdvansd37and i sopropyl al cohol; (viii) ethanol PErts2006/035701
water; (ix) ethyl acetate; (x) heptane; (Xi)
sopropanol (xii) i sopropyl acetate; (xiii) nethanol;

[OOZQ]xu \ﬁornaeth%y ey Qilﬁractéél@%@ aying)onger Fpre of thgeHaying physical
charatc{%trlrsg%s e};nl‘# %O%é(? 1'(11at 4 or{ql)c%éf% O%e Q@H(?tl nec§§§¥ﬂ\}\g)exh1b1t all d)f these
chara(:t@l(l)su@t 1ham&r t@ndlidaentha @ﬁser{cb)of Pasn an: X-ray powder

diffraction pattern with salient features being major
d| ®F mag be deropddrwscresal itasinn fisa ey ofghe fglopging Sczmeni oystgns (1)

8 34., 1 12.84 .1 8.1 /
acetoy (3 argtopdtinc i By Gy gyt ag fvpoxpiedsh oot v
ethan%@a&&s@gr gﬁl AEbHof (4h) 8B arbl aAd waterAZx)2th B 4cethlk; &) He;ﬁ&he (xi)
100 21 0 83 51 17 34 020 22.10 22.88 23. 34 23.
isopropan®8 (2u) is@pronylageits; @ii)zathanoh fxmrr@myﬁgthylﬂ?elonm(xg) methyl

oty Epipheg O 38 25Birgrop gy Gyt S ity Flyene; oo

watelgaﬁdg()g ethahdl Jnd]};le t880 35.50 36.07 37.32 37.52 37.82
38.02 38.29 1/1 8 8 349 915 and, in particular,

haib) hep arhd-ap powdirrgiiacaen Wg@rrsmth galisaa fepturesheing major

: 6 9.44 56 10.84 28 17.82 50 18.75
d1ffraf818nﬁ1%§ %sf’%fé' ]hfé’wsz 25 (c¢) has an IR spectrum

2ecorppel 51 9 dhivasg ptioen |pesdds | at494302,84 §76,00 910,38 95@4.90 | 15.20
19877 10064, [10P6) PR63, 1094, 811353 1173, 11232, 12814 27
1284, 1316, 1334, 1365, 1384, 1447, 1458, 1474, 1532,
229159683 [16133 [1169Y| 1R082, 2@R3 0 20.8541,64 45982 [27148,| 28R0 21.82
U1,2058, P97/ |arsd BO8® cdm Al ; (65 2007/ OB537 251 17 34
PCT/ US2006/ 03570 with an | R spectrum comrising
20, 2%10c| P88 B 884k 8681l PH8s | PR dK ¥ a&hk%% 27.02 | 27.62
1, 14 9 11 20 9 i 12 16 4 28 16

°20 | 28.09 28.52 | 29.06 | 29.26 29.74 ]130.17 | 31.66 | 33.02 | 34.34 34.86 35.12

11, 13 25 14 9 8 3 4 3 12 7 11

°20 | 35.50 36.07 | 37.32 | 37.52 37.82 38.02 38.29
11, 8 8 3 4 9 9 15

and, in particular, having the following distinguishing peaks:

Peak Position (°26) 111,
9.44 56

10.84 28

17.82 50
18.75 ‘ 100

25.87 16

28.52 25

(c) has an IR spectrum comprising absorption peaks at 830, 876, 910, 950, 987,
1004, 1026, 1063, 1094, 1135, 1173, 1212, 1231, 1284, 1316, 1334, 1365, 1384, 1447,
1458, 1474, 1532, 1592, 1613, 1697, 2082, 2230, 2540, 2596, 2743, 2860, 2958, 2979
and 3085 cm™:



other peak within 4 cm1 to nmake up a uni que set) at
1212, 1365, 1447, 1613 and 1697 cm1l ; (d) has
wo-TooRassm peak positions at 825, 881, 910, 918PCPBF2006/035701
1003, 1027, 1039, 1065, 1084, 1103, 1135, 1157, 1167,
1172, 1184, 1206, 1235, 1288, 1337, 1365, 1385 1417
14wgh an 1R ipecwmcon}}%mg ugque, FTHER) peakposions gpeaks digbshow no

23 860,
oo 3B v A et 32 90 0 T o7
cm'f hat show no other peaks within 4 cm-1to nake up a
uni que set) at 1065, 1103, 1235, 1288, 1337, 1365,

é?@jhaslﬁﬁ‘kan%% akP8§§8hs8aB§253%%§ simlo1€ @R7ha®3a1027, 1039,

erential s ng cal orimetry spectrum having an
1065 hoRst, A0 ARgd 58f 1 16@bbdLR, 173, QoG 1285288 9B33C, 1365, 1385,

17y G L PSR, TR R Py Pl 2448 26 Qo

297@29536@6@@@@33&&&50@@1&&' ysis data showing a 0.2%
wel ght Toss from26 - 159 C, and/or (g) formed from

G150y O DL

cm Ihaifakk Gy a @hiqRE §ENAIC1063PDITS, 1285, mysaf\&tas"m' 1365 nip2af 1689, 2883,
amor phous  Form 1l with water. 2. AMORPHOUS FORM 1
2983[@923@]26% anor phous Form 1 may be characterized as

o f
:) e{l‘?fs e%’n(t:lgarp{c%{u? E%Tcglgrlme&g g&%@hﬂg} %g[faglaénd?tlhgrnm range of
abouﬂ @B’Ed (Dﬁ’i abdBCEBSW, obdlonatly Ian bhdotladrin rahgd dt@deut 180 °C to about 190

.. Characteristics in order to indicate the presence of
C. aneptiorpiytracadotheimat )86 (a) may be formed by (i)

r oéf&ﬁas%ﬁﬁérﬂ} Panu}Et?l@aHﬁ&#?&% sholit g b35} \{vg %ﬁlﬂggs 96— 159

wat er I zatl on
°C; @yt al i zation fromethyl acetat e and hexanes; and
(v) crystallization fromisopr og acet ate and
O

helea faged frpm ‘Ililﬁ§01a‘f¢f®(01i efyhrnerBhoudiFprm d by saersipgiheamerphous
h
rors PS4 SR e <SRG AL B SR L GBS fomgrphons

Fornp € aksh wdte809, 833 868, 948, 1024, 1068, 1084, 1119,

1134, 1172, 1228, 1286, 1375, 1440, 1541, 1599, 1652,
2571, 2861, 2949 and 3062 cm1; 7

2.
002 RZUASTRR, FHLRRRNR L0350 e ) kB B 54

nprising-uni positions
follo&i"'ﬁg/\plﬁ@lcal characteristics (it being noted that a composition need not necessarily

exhibit all of these characteristics in order to indicate the presence of the amorphous
Form 1):

(a) may be formed by (i) rotoevaporation from methanol; (ii) fast evaporation
from water; (iii) lyophilization from water; (iv) crystallization from ethyl acetate and
hexanes; and (v) crystallization from isopropyl acetate and hexanes;

(b) has an X-ray powder diffraction pattern that shows a broad halo with no
specific peaks present;

(c) has an IR spectrum comprising absorption peaks at 809, 833, 868, 948, 1024,
1068, 1084, 1119, 1134, 1172, 1228, 1286, 1375, 1440, 1541, 1599, 1652, 1703, 2136,
2225,2571, 2861, 2949 and 3062 cm™;



ot her peaks within 4 cm1l to nmake up a unique set) at
809, 868, 1119, 1599 and 1703 cm1l; (d) has FT- Raman
wWEe@R/0p331 ti on at 805, 834, 904, 1002, 1024, 1PABUS2006/035701
1134, 1168, 1205, 1280, 1386, 1443, 1578, 1600, 1654,
1703, 2225, 2864, 2958 and 3065 cm1l ; w th unique
FTwihaa iR 9@&!@%@%@% ynirgekEl - TR peakgiositions (neekiethat show no

oo L Fen LB TR 0

cm’lspect rum having a Tg 70 C (onset), exothermat 132
C maxi ma and an endotherm at 183 C (onset

Brt )ﬂan@ﬁ%}? psiticn atisas, 554 Pek: 4004 APyl 134, 1165,

1205""3%%?%‘1%‘%%31 25 R oL G 00, pRRE AR ENT Joc e

wew gh Beighe FIMeRhrhdh [RaE@bsitions (peRRthd ¥hé ¥k as i kﬁédtlé?sahthm +4
,Characteristics ar e described in the Exanples. [0023]

cm’ Tﬁﬁ@%}ﬂé@@ﬂtﬁ L HAetiticon rel ates to conposn tions
ound.| wher ei rese
bk AR RO it rostiOSE G R B8 el
70 °¢ gods&) b HﬁBM@ﬁay&ﬁﬁ{ﬁ A hh BRIAEmaN® wh@e&s@pr s
of Conmpound | may also be "present in the conposition.
tempF@@IZﬂ)], apdfoone variation, the conposition conprises at
0, 0, 0, 0, 0, 0, 0, 0, 0,
@f ﬁagg(%ge?é%%avw% 2 1c::l' é?alg%é%)é 1% %25 /f(%? gq%l/gm > /%rom%é) 151 °C.
re % 0 7 9
[OOZ%]O aMngh%H? \%ilg%a tgeg/ 8}())0319 (gfalo?eﬁc/@d a%g%’ses \ge/l% \Rg&c{%m%ﬁﬂ order to
1dent[fye1%aph}"stmat blearaooerystiss ane(allascaﬂ;)e&m mb/ExampIdse anmor phous
The, conposition nmay optionally be

[0025&’; GtenE RV eRRIEaesity ﬁomméﬁor}éwamaé@atq%lwoundI
WherE R dund? 1%@}55699% a8l A){)f E@Wéd@q&o@a gg gesgil‘tém&ow.

ar naceut | carriers
It is koﬂed tiean dthet drgstaldint hnd emogphonafuuhe of Compoonpl ingy Algo ae

conposition that conprises Conmpound |, wherein
Preseéb‘r?ptgﬁﬁ%mpoﬁlté‘mpresent as FormA or the anor phous Form

[0024?f|;e alsltﬂ o&@ ggl\of/a?tfdn,afﬂe%gmpggﬁﬁoﬁ Q%Bﬁée'é 'apféaft W‘% ,S(f§%,ai %, 5%,

10% 2 5584 30%, 9%9:] 80662 89%5%%75%8@%,85%9%3% Catip ORI vitier&9%

f d | t th 1% 5% 10% 25%
e Spog SRSt S35 Sl 8 S T B S0 0% 2

Com; ?Jnt@ﬁ G(W{Ngn%h% id Bre "??r‘f'{h cofh;}a{)glﬁoﬁg aﬂk' 09%@%}%51%&|5§%§§30nn

hous or m e Cco on in
1. Thenebngrositivhesayafpticasmiyf tsci plhie&mﬁwuuSal\AQI@ﬁﬁlﬁbﬁ)B 8¢ 2
, PCT/ US2006/ 035701 opt | onal ly be har maceut i cal )
pharmpeneyBedl CPBROSIHNEMAR QPR rﬁ&r SEROF BiprerRlarmaceutical

carriers.
[0025]  Also provided are kits and other articles of manufacture comprising a
composition that comprises Compound I, wherein Compound I is present as Form A or
the amorphous Form 1. In one variation, the composition comprises at least 0.25%,
O.S%, 1%, 5%, 10%, 25%, 50%, 75%, 80%, 85%, 90%, 95%, 97%, or 99% of
Compound I where greater than 1%, 5%, 10%, 25%, 50%, 75%, 80%, 85%, 90%, 95%,
97% or 99% of Compound I (by weight) is present in the composition as Form A or the

amorphous Form 1. The composition in the kits and articles of manufacture may

t
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optionally further include one or nore pharmaceutica
carriers. [0026] In regard to each of the above
wepdwoasssent s i ncl udi ng a pharmaceutical conpoBRCT/US2VP6/035701
t he pharnmaceutical conposition may be fornulated in
_any manner where a portion of the conpound is at
OPtIOPé‘i}é?e pBRarmacquiicycandpHEan hhe PRATIBACYSSRLGABMORItOn fRAYM
opioffey AHALL Mol BRL 4 ke ShalNEGRIPOHRG © al | east

eserved in~ a given ynorphic formfor a
[002¢)er i mdegvfrd td ¢®’h @ﬂbﬁ%ﬂuﬁd’lémbémﬁlﬁﬂﬂs Rh@diag b @Rardfacéiral
phar maceutical fornulation to a human. 3. Methods of
comnvamongthﬁ@hﬁﬁmcqﬁ@mmﬁﬁm m@fbﬁefqm[ﬂ@@zhyl anpmapes where a
r I
portn%e Iﬁh t%% %or%p n% i3 gt_l_l@g %%ﬂ Pes 204 S agw 5 PO ch))rpgmc fé)e%l.

anor ous

0pucfrfaﬂy, tiag beﬂhb Qemp b\ﬁfdrla @ﬁlétast @attiatl) FRRsivel aNs '%weﬂl ts
other articles of manuf act ure conpri sin ormA

polyraﬁ@hmﬁpﬁ@mpm@dwf imesubjsnpds AgMinisTign PEfHn A and
pharmAgéoeua aqlfg'rtmu [ ko hQ048), Methods of using a

arnaceu conposition, kit and other article of

3. mnuﬂﬁsﬂwaklmmmmm&ﬂbﬁbm@Wﬁis pnor phous Form 1
to treat various diseases are also provided. [0029]

[002T]n oWariawiecthodsrire alghproyided doit mpkivg Foima A ang aaaphaeus Fprm
1. Vgredéhl%gr}qest cfédrs,: arﬂeg 51?(') %)rlor\]lgiggﬁglp 1%18 tugdéurlg%ﬁlh%%l%%eglg\/%l poglltlggs,

kits @M iaftichd ofehefefuead ShpdaFdih A add¥phodd Hore Q%
75% 80% 85% 90% 95% 97% or 99% of Conpound | (by
i sin : erpnoppdermilon as Form A or

4. srmA andh i
ooagfor @*é?? EPigl %ﬂ%‘w Ll B8 ERTBOTLLED wige
mantﬁ@c%lrﬂo'é ri3RY¥FoRR A ar086 an¥a o Bermor oI Pdridue m@ma are

. [0030] In another enbodinent, the present invention
also IPf@Vﬁ]leés to a nmethod of inhibiti ng di pepti dyl

100280 R A5 E Egnibafithl EEbent iy Yo bahis BRI MHAP Lo BB ine
dlpeﬁtfazppép?%igs?%/‘b? %%ng %n@s@e%ingﬂ%% sug_ﬁt% (e9g5 SunA%odFPYo
0 Or % o

ound Sb wei g present in the

Comnﬂéﬁmgﬁ’hqr@gredgr@@mﬂr%Aﬂr 1 %fr@ﬁﬁvhéﬂ% %%@Q%Wi’fﬁe% e, 95%,

o7% o Wi E ool B s rbeshl e Yoot v AR,
\fﬁ&@s 18280 1. 89Bf0nARYothE8MposATSH coipri8Yatatastors o Odj% 1%,
5%,

0031] In anot her enbodi nent, the present invention
500,45tk BAGH 337, PATi B %i 9%, ofi 999 of Ggimpound L

[003@E P! fgd i %@bgdds dhy G2t eatgmge%”n%g]@&% WYL AN of inhibiting
dlpepgﬁ;;ﬂ (yﬁa@% g}f@ ZLg)}/gct ?gpﬂ%&gg}; bo A)nglog/(glﬁ 51°ﬁ/1<:d ItyadmiMstering
Compound I where greater than 1%, 5%, 10%, 25% 50%, 715%, 80%, 85%, 90%, 95%,
97% or 99% of Compound I (by weight) is present in the composition as Form A or
amorphous Form 1 when the compound is administered. Optionally, the composition
comprises at least 0.25%, 0.5%, 1%, 5%, 10%, 25%, 50%, 75%, 80%, 85%, 90%, 95%,
97%, or 99% of Compound L

[0031] In another embodiment, the present invention relates to a method of inhibiting

dipeptidyl peptidases in a subject (e.g., human body) with Compound I by administering



97% or 99% of Conpound | (by weight) is present in the
conposition as Form A or anorphous Form1 for a
w@eeo7oss3ef tinme after the conpound has been  PCT/US2006/035701
adm nistered to a human. Opti onal |y, the conposition
conprises at |east 0.25% 1% 5% 10% 25% 50%
Compayl Tgdwre gmater oyl %65% ,1@%%25% 607 ’%J AT 07, 95%,
] S
97% E)Igg%’% toif ?n%m?ﬁ hhha@%age ;BS&%PP%%% C(ﬁrﬁ os%o% %'ﬁé)gg éA or

amorh@is&For @] fniaplricd pRhé ditér the @émﬁaﬁﬂﬂlap Béﬁﬁ&l&ﬁﬁmtered toa
activity that contributes to the at hol ogqv and/ or
humagy (Pntiorailpdhe eFmpasiion; C@mlée%até@aét -&dWpP %, A, 5%, 10%,
0 ] y) a
25% %%27'5% A e 8%, IHPLORD & 4Ky pt g%%‘b "25% 50%
[00327_|5%h1&ﬂ%an851%/9 erﬁ@@&m@ﬁt%he%?géeﬂtrlnwfpr@@ﬂ@%ﬁ&hbd oby
% is present in the conposition as FormA or

treatipngrp rﬁﬁmteﬁ@ fcm whighhd&ipepitfyl pepsidases Posopics @wmuy;thatwﬁ@trlbutes

to RIS A DGR B R TG0r TRt s baprghe dthpmitine o

subjeef (&0, rm@mdaddy) b @&ﬁﬁdsuldm whirt brear@ tihari % mwdios IIIS% 50,
present invention provides a nethod of treating a
5% cﬁ(%a%sﬁ& $0%, @50 P7 r&ﬁ‘%d@fp@fzmp@lwd IdbpwictEhddas present in the
Sess act i vi t hat co but at y
comBRRRERS Eonfeo ety OF ok Yob bl iBupled BT E

compé@iﬂl%h@gm@ns@sodfMﬂGB% (DQ%bQ%DS%SQO% RB%RA569%07 8% 80%, 85%,
human bod)é where greater than 1% 5% 10%

(e
90%, e,%@%orﬁs%of p@®8dd. 90% 95% 97% or 99% of

00342 PR angf et BB b8 e T D B GrRERA oF "

treatiaf b @isechddstate ESPATER di gﬁpth@& pERRIAsR Pk tksek QEAryttBat@ontributes
human. Optionally e conposition conprises at |east

fo th@pé@E@J@gsoa@I%@r sy%ptcmelogso% thQ gixpassotaic, PERPIIZ0YFABET 2

7%, .0r 99% 0 003
comppliondy B misSe 1R euTIeE e n SERL PR et s i 19, 5%,
10% 1258, 850Y% , 178 %, R0VABE #Y 00 BEI D, 9 PH @9 D9FSIfAbmREd @(by weight) is
treati ng condi ti ons medi at ed by DPP-1V, in particular

presegt miihe e@mamtlom%ﬁr%)r@afh ©f sup@hpys Ferypé for appeaipdof§me after the

b d d
compo%lgpﬁig%beedll o Pefegjl tgra Igg\%ﬂ(@ﬁona Esa:ji%:l (? LS gltlgp comprises

at leastP359£d. 5%151% YSQ% nlogs 1899 509038%( 869%5) 85BEIBPIS%, 97%, or
aci dosi s, ketosis, appetite regul ation and obesi ty.

99% sﬁCEmppmsm PTION OF THE FI GURES [0035] Figure 1
he . XRPD

[0034] b §&1FEFIH odlfngnt agrr &)kf % olf; p{%Vé ?WEB‘?V‘%A@H& aeq'aymge the of

prog@ksﬁ@;ﬂ @ﬁ@/@ﬂ trbatiRSoondiPi8BShefia@dtg IFPP-3V Sinpafticull dibéées and
data and the C data for FormA 10 2007/ 035372

more @I use0 6/pe 25tiaetes myd B}, dibstic didipidemda,wooditions efrimppired
glucosg §oqelpa}1(|:eo&G§‘5) ec%}l(lilﬂons & 1mpa1r<r3]& éstmg plasma glucose (IFG), metabolic

acidosis, ketosis, appetite regulation and obesity.

BRIEF DESCRIPTION OF THE FIGURES

[0035] Figure 1 illustrates the XRPD pattern of Form A, wherein the “XRPD pattern”
is a plot of the intensity of diffracted lines.
[0036] TFigure2isa pIot of TGA data and the DSC data for Form A.

10



[0038] Figure 4 is a plot of the FT-Raman absorption

spectrumfor FormA. [0039] Figure 5 illustrates the
w«mmomvz ern of anorphous Form 1, wherein thePCT/KRBD/035701

pattern” is a plot of the intensity of diffracted

lines. [0040] Figure 6 is a plot of TGA data and the
[003BC Higvee 3 5re plaioeipho IRk atsemiton spequupyior Fergdye 7 is a

o03§) " FQbf S P OGE PLIGNSEBBSLpHR Lo B pEATe
[0038 SOnghteO@ﬂﬁl@@QM thes{rerD Nprawr@ BOMSOMB6I Fdrm DETAdiERe
SCRI'PTION' OF THE | NVENTI ON [0043] The pr esent

“XRPRvEstieinGis pplov piiths infonsdly of diffrresedHBesof Conpound 1, as

oo, P R 2 5B RE D PRl e

[0045PPE Fé PR aaﬁoﬂ: e ﬂl Wsofitdn i é’dﬂﬁnl:ﬂirmﬂb HA9#ddm N so

provi ded are kits and other articles of nranufacture
[0042] t hFigunp® i a plonef the BliRansinrads@ptipospedirinvheargophous Form
| east a portion of Conpound | is present in the
L conposi tion as Form A or anorphous Form 1. [0045]
Vari ous net hods are al so provided_ includi ng nethods of
DETSALI DERCRITERION F TR BrESAGORror phous For m 1.
nmet hods for manufacturing pharmaceuti cal conp03|t| ons
[0043b npiThe pregerComysotion ptovides neved polysmsphsepfgamapaund dfas well as

o RGBS e KSR A RS BLAT e

in the Qﬂﬁﬁ&lﬁdnpﬁkslj&ﬁmrdr §hﬁ%>h@9§7p&%9@ | where at least a
portion of Conpound | i's present in the conposition

[0044% Fadsm providechamrkits @od ofber artigles of m@n@fp@mm Wit cerhpositions

Conpound | o) met ed '
comEbg borpRuEh B o AP TR s Rt Pifpe
comPYSHiSIER! ForfdA 6P FRBHGud F@he1.provi ded in Exanple 1. 1t

I's noted, however, ~that other synthetic routes may

[0043] s 0 Vedousmethbds g mishqgm\zkﬁonlpdlmgdndthmdsmf mnhlm@ thindiselosed
dlsclosedln S. Pat ent plication Seri al
ﬁ%@%@hw o IakDHd 1 et iheden el by

OGRMIRH el terht IdaSt £pUHibEbY Cor dIi t
com) r epar atlﬁ% ? Pﬁifﬁ%?%ﬁ?e[eoé 47] ﬁgdener aI0 pgungl vlsélr%resen

in thpebyposipdn af FancArpd amdrphays Berno bt wudrmdhb@s dfiusingt

oGl . S Comoundor by cry s sl L) g
in th@% #D%QQ@AWA orlafloBieaoremsion fr om anot her

pol yhor phic formor from an anorphous state. The
Frepapition dfdCenpoestt i be net hods for testing the

[00486?I ! Q)alnloltlgl methogo ma? %e useld tg rs]}qntgesgzheoggmpound I. Representative

methods for synthesizing Compound I are provided in Example 1. It is noted, however,
that other synthetic routes may also be used to synthesize Compound I including those
disclosed in U.S. Patent Application Serial No. 11/080,992, filed March 15, 2005, which
is hereby incorporated by reference in its entirety.

2. Preparation of Polymorphs

[0047] In general, a given polymorph of a compound may be obtained by direct

crystallization of the compound or by crystallization of the compound followed by
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for screening for crystallization conditions for
Conpound 1. [0048] Dependi ng on the nethod by which a
wW@owposasd i s crystallized, the resulting conpPSI/USNG/035701
may contain different anpunts of the conpound in
crystalllne form as osed to_as an anor phous
inter¢Rgivgssjog) frompragih ertmévm@@&quﬁ@ o BpcE Aasphavs ytasonthe n

Exan?é%g 1‘5%6\9 Qe&%ﬁ% F‘%@ﬁ)&? ffq%rkgtfn% ﬁ{gohﬁ)ﬁ 1% rCfoEﬂé)otu{ég ?nngd Hlethods

for s¢ISﬁﬁ|ng‘lﬁJli‘ etysiallizafies sSortditiehsfad edsmpd)uﬂdhat contains a
§£e0| fic _compound, which may be hydrated and/or
[0048),| \iRersading on theamethedfiyoleett a @@rymlmcm prystaiged.dhg reselting

cons LR BP0 Syl PG SRR R Pl

oppoﬁ&ﬁ t@rak ah aianiholﬁ mat¥rial. Ao e BistRBE cofyssiabh nafcb@Rinof
npound di ssolved in a solution or interconversion

dlffeaflg gx?vgﬂtea pédléﬁsfreeaut ﬁ@lornmdw foapfoé tf@momp@ug@t al lization
[004@O n dléljg’ﬁglgﬂél% 2 n sCu;%? é?rlfa%z%eE 6}% F]océ) nt tthgt contains a

speci€ic ¥8indbliid) &/hsel rﬁ@}t l@e hylrsed add16r oPRedd hed BRI MEMiers ¥ Mine
hysi cal enbodi ment in which the crystallization

and p
Contqné t(]oféﬁhﬁb? higcerpaile éléﬁraqﬁ@watt@mrbydm@ _@s péier dizfgadtion

result. t.a
techrh(gﬂg ng)'ft% ,yeiscl:l hne 81ater a!(le [rinlaélglobgq,l%gi l}yt néegt ?rrﬁr%?lﬁg?,téon ofa
compdng dBsd10ed m Séﬂlkﬁin&irhhté@bhﬁé’r‘m@ﬁ’ BEltrstaR SbtagiRAmAbd different
due to the orientation of the chem cal noieties of

crystplljgationppaditignsaivii heesprasialstlnt sertringhheal vent upddnin thee

eryse VKR AR PR AR, AR B RE ey Soiam e

physi&’&lt si’lliboﬂlmer[t 0058]chPep eRdiaNGatiPR petfernikal, YSIcAA1$ termed
form(s) of the conpound that are present in a

crystelipaiogicopdifionsy araysesltindhmerystalfing n@tecmhbmmgiphwcahand

e R RRRYR 0L o TR LR B R FSRL el ve

orienéatidh @d tliétch@ﬁmcaﬁﬁ@[eﬁéﬁbf @B cOmpbitel Witly Sdspéch t ¥R Otifelr Rthin
the crystalline material. Thus, crystalline, as the

the cyysiahqndor iseprefemeiance elomsnssificaoenarphie fereoltbapombeunshin

thecgg%l}£§+£g%ﬂannrphous content; the presence of the
s I'ne material anong the anor phous nateri al

[OOS(HGI Mepdadiag tuﬁbﬂl the @E@ﬂ@‘pﬁkﬁ@ﬁnﬁ@?&ﬂﬁg SoMyoufnd&hat are present in

conposi tion having a discernable diffraction pattern.
a COH[\RP@EIPP U ABPPIS 9§ theowmpetndin an amershais|sphé stateroay ako

be presc t Q%h rqg \%ﬁllaé% ocpuycgg{ t(ljlg gli’;g%l t%ﬁ%e{él\égaénﬁlléor}%fproguct of

degreﬂbﬁ(ﬁﬂ @th: efysaREofiphieing tEPEGthRine AR 1. Tha! tMStatiRe! f8he
crystalline material prior to grinding. Suf fi'ci ent

term grysp@hergin, mmplam e thezgomapogigipn mayau@ndq monpha@scontent

the pisSiB oY e eSheltiy RIRHE gt bitgrChhRhiel frindgs bty

amorlghilier tnfteh oiRBE thY ¢ Ilblﬁ[tlcﬁlrﬁéﬂr%' a ERREdableCdiFRREDS PARIRY
becone undi scernab meki ng the materi al

[005Hubskhgramomphops somepihefisscrpstaltjoasiatesiabmph be gicreased by grinding

or pulverizing the material, which is evidenced by broadening of diffraction and other
spectral lines relative to the crystalline material prior to grinding. Sufficient grinding

and/or pulverizing may broaden the lines relative to the crystalline material prior to

12



[ 0052] "Anorphous”, as the termis used herein, refers
to a conposition conprising a conpound that contains
wo o®70333v1 e crystalline content of the conmpounPCT/US2006/035701
yield a discernable pattern by XRPD or other
diffraction techniﬁues. G assy materials are a type

grinding tortbe prefshatiieeXREBP. or mifisr s tad spagilicr spastsira sraydleceras e

: : . t] I
undibeti. GRARE He bR oo ARG oS BESERE a0 By
[0052] SCOAIBORABNSs"CAWEE Brini 18 Bsdd Hiwdifl SrefeRpfohefonigdafioR@bRAPrising a

true solids, glasses rrtgé better be described as
comppyad ithas gpnteing iperl e ey stallingcpatent afithe corappruadie pleblis

ascofLFY eul SLRRBP' S DRUBTAAR! il B R e e
of an@frbesiiseehtérial I ARid#phoRY aRfdralld @néThasOh e trysiablakt@Wind &e

favor the conpound form ng an anorphous solid as
consespygpdeglassy retheishan sue wlidonpdumelly nessmbling vpiyoissoss aere

ar ed, by, rapjdly .. evaporatin olvent froma
eryse i S CRHBE IR o e S RedRG- b Be b reoped B
quasioddti@ramdsfhoup Mesdrizd! Thusd he 8SFihoL e thaRkiaPRFRiWqidEsolid,
conpound while in a crystalline state. General '
glasspramaiesed. Prseipgaiean ¢fi & compaynd fepne sojuticn, pten aifectedclymapisnd
b |ied to prepare the vari.ous polynorphs .
evap oy B @iven FEklo WiiRd B et i S9mpoRi Rl dp &mRntioRs pegic s
oppobdtoderakild. | £dombpsurdia aﬁrahldi’ﬂf)hﬁ.‘ﬂ RiafShhE bOpbaRtE by rapidly
chem stry and pharnaceutical fornulation, and are )
evapeyaeg srduent fopy a sobegigs] eompapnd, oy grindingagvlaadadg Or gthaiveise

o AP S e A SRR Mg B by ol
tho & 0 Precitati allizin@% dolipolifd Mal u?@ﬂ:dh@ RipArel B

me. 3escr?gegqggé%.r al i_nenél,n’gl i nglﬁ)l(jdi ngag/(RE’ . NVR g)nggll- R _e

variogp pelypesrhs gysaribpéBereins Thepegeneral anethdmateienovingbdbess skidled

. t ine.w dth. of a.basel.ine spectr T basel i ne
in it pfEel ol s e RS e HRRE} B B0 58 o
descriieristorlek arile f 187 IMVMrcld “BHe@Ickl ©re@IP CHbAiIsHS: RBFongd

directly froma %Lven set of Vg ysi cal and chem cal
Mechggisastandng uciurgT hdEdgMNeoT Yere Wbespbidrsdiensealf92).

ropgyties .such as,tenperature and pressure. For .
[Oosgxarrp rg?(?bofo Ié?élae adaal’?l}@ee{effgé%uste h&’é‘%ﬁpl %écrﬁ)r?eSpeCtml lines,
inclu&ﬁFQ(Rl_ﬂb, NMPesdAR spectRBELSPRds! 1M r0fhati e RHA%hRelates to the

pul veri zed material conprising a crystalline conmpound

line widfhaef a/aselinetspectrva. e Fhabasghnospecioums eftimigat afran

mat er.i al s ere th constituent | ul es,. iogns. or .
e s R orkl RO lBOLnT® Gl et gt o aiven
set off pH¥sidhland chémRabéRadRmk Neclu8inigRiveat dovifhositioh RRA BRspREes

randommess in the orientation of the chem cal
such ppicatpieeature fnd presistrpliuregample. broadetied api be ussd tadescribe the

st e SRR IR PR SRS P SR B8 0RanE
cryst&liihd esBpiun@ et toitBambRpiallgio 208di0 3 BBhéterials where the
PCT/ US2006/ 035701 conditi ons, broader spectral |ines

constitpentaaelecuidsaions hreatmas easisal vagadoutnyilratedt e noetuatilinglrgpidly,
line bﬁé%()dggﬁrgliss %%?Cta{i\?flb oé ih(e8sedTan on?nle shl%rthel: gr\{eerltat?ofn Hhe ape%%gal
moieties of the compound, thus indicative of an increased amorphous content. When

comparisons are made between crystalline materials obtained via different crystallization
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[ 0054] Continued grinding woul d be expected to
i ncrease the anorphous content and further broaden

W bh@78RBR pattern with the limt of the XRPD peeT/852906/035701
bei ng so broadened that it can no |onger be di scerned
above noi se. Wien the XRPD pattern is broadened to

conditigas, breader gechaljlings indigascidptihp materiah produeiag thelrelativelpe
' . ' terial, and
oron R AR ST ks AR HENEEH B Rrgi¥ Ao maer ol ar

[0054]nCcrE@asRded aRbdins Mol Expbite@itingfeadd e ambiphb®Sontent and
materi al, no peaks shoul d be observed that would

furthgrrhapasen éhayKRRE prgiepr il s iraih of FerXRBP pali§ro 8B so broadened
.Conposi il ons €oNpriSin . hi [ of

s EHRRIPNIRTS PRy SRR Bk Rln BESGR3 PR o tymggnea o

the lifo@véETbelntihdieCeraiBies teSmaBiehal RHQY dondidalee iy nd REgeiHeas sy
material) are generally prepared when conditions are

crystaliegimatesial, fad systesfl baathody yarogmhopsr e mafarial harag defreaged

those sl ow n vent evapor.ati.on an ho af.fecti

amorffi o B B O RRRRRLG Ry BREs N RER0 8RR e
woul@ﬁﬁﬁ@%%@ﬁcﬁhg’pﬂﬂh{@@taﬁdthﬁﬂfo@ﬂﬁt ain higher quality

crystalline material as necessary. Thus, for exanple,
[0053]f ~ fownpesitjesabspasagadghed pensertprgeel drystallieg congant (4.2.,

crystallizatipn conditjons, the sol.vent te rature.
foumf ¥ R e itk BRPs o dadPu Sy ET R ot are
genei® DY pidpAiddAenROndifichLAs @ted @hiefal Mies1dWerl didtdl drhiafibn S et

of crystallization conditions in order to slow

including shose slopang enlverft GuEBYating anddhasie [affeelper lapdtiss.e Crystallization

lependi on_ho 0 ition conprisi. a. gji.ven . .
condfEREREH B BioPEHCD ARERA™ kbR GRRE Bl AT cButiatfreriat s
necesSYP T, i fOFestaon3é, of Ssbr aRMtal BB frelcAtudder aM ihitial &% beience

the crystalline content of the conposition. _
crystolizasioicagdijions the splvenbtesinisrasure aprayabeciofinsd iand ambicpt pressure
R S T P
in ordekd 18t drg¥i@lbiz4tlbat @ compound may be present in a
[005% ven conposition in one or nore different

ol yiwbegshivi! dnprepsate. alopensling eishop riconwosijioneppheigggiven
resent as an nor phous terial, This be th
compPRE i Prodicelind 78] Bipmodfited b o comPaEPer B¥tveT ad
maniPAhEaDR DNinEluéeBe cryhiling ebmenttoMhdEomprsRiodl IfcesRMely, it is
_gol ynorphic forms be generated fromcrystallization
possiplgrfar 2 F@npositier) torreuipnige ad Frystallinepontenber 1y eongirise higher

| yor phi c form convert into another polynorphic
Conc%gﬁﬁﬁ?ns((gj)qcr}%@ﬁﬂegcoé}% n\{‘or a portion of a conpound in an
[005'?"0 PRAURL &L &1 B & nhpduilti YdyVWe (REseHPInG gi@érﬁ’d&[ﬁ%git% in

orms; as well as for a host of other reasons.
one 02 0®T¢ B3R pPIITHASE0 B B3870dll 2§ OUESRllnslse bheinp preserdras an

N T
differe RIS pPhit R8s U BN YRR Rh6rel @IEER£ERIymorphic forms be
generated from crystallization conditions; (¢) having all or a portion of a given
polymorphic form convert into another polymorphic form; (d) having all or a portion of a
compound in an amorphous state convert into two or more polymorphic forms; as well as

for a host of other reasons.
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vary fromO0%to 100% According to the present
i nvention, conpositions are provided where greater
wao b@n/o3sBy2 5% 10% 25% 50% 75% 80% 85% 90PET/BSHMP6/035701
97% or 99% or nore of Conpound I, (by weight) is
resent in the conposition as Form A or anorphous )
(0058101 by cambe e ydeppRfHRS o how msemREsiiiof oYBDYisiERs eempamd is

L7 BL8, 0L, D50 B RIGHRP AL g FRERY o o

vary BYS0% ab 190%h N ca6ideid ahd fesen€ fnyshted, 'b@m?(&sii@érﬁ 28 provided
Conpound | including but not limted to X-ra owd

p er
whergjgfefates ghanoh o, % XH9 35 %.di0f4, 6 &n B % 85BaPPifondp %, 97%, or 99%

cal ori metr DSC') .t her mograyvi netric. analysi s
or mii 8oy O b b GREBEH i SbEC At
amorbhdds'BormRamMan spectronetry and Karl Fischer anal ysis.
he Exanpl es bel ow descri be the nethods that were used
Bolymenphs of fompounary ous anal yses reported herein.

3.
i bl th | t f test f
1003 BrBRBE Birginsin o & ot Bo b 1 ot meslRbr of
[oosgﬂaki VeridR SR bEPEROMRA ih orde9%§ﬂysﬁa3¥ Eiirh iR dhe
escri bes procedur esqh% whi ch Form A pol ynor ph of

crystgbing statecbfICdmegound d inakidies butawt Hinfiteé fentray appwHeglidfaction

" pound . .[0062] S I 924- 73-02:. A .slurry.of

CXREE frential soaie RSty PGy b el FRpGuisecae B

("TGAY‘?,%t &Mgé Hﬂﬁ*oidob&ﬁﬁfrhr@& @pe%tr@}n@ﬁrsﬁ (IR®Y, Ra_ﬂaﬁ sﬁéc@orﬂéﬁ? and
| eft uncovered in a fume hood under ambi ent

Karl Féensbigrtanglysisf dhe Fegmpley Aplowaltesaibe the siethiods theb wareased to

rr Lo ook e Rl Bt B b o
eachukﬁ&éggq,ogqgorph% Movia¥d hare@. filter into a clean vial.
The vial was covered with alumnumfoil perforated

wi th pinhol es gnd tﬂ&fgfmg?‘ﬁ%!&%‘%ﬁ%ﬂﬂm A

evaporation at ambi ent condl tions,
[ b two days. [ 006 | e 1924 67-05;
00620, 1 1 oo S neslag oSBT B R R SAN G E |

CompBiinditha Bebn Mabe frbf diffdiet RS of idohgoadd thi | € warm
t hr oug nylon syringe filter into a clean, warm

h 0.2 m
[0063] al Sample Na. 4P24vd3-03 acdurry af Chmphiandol iatasetonhveniiliered

1 2007/ 035372 .PCT/ US2006/ 0357Q1 .t.hen .t urned off.
thm%ﬁ&’yfmn&;{i@ SEnEF Sy o ot S g dptgred in o
fumeoudSdrhisten¥h8itiofOfdr €4t 8¢k BVatiBh,'C%élaiﬂg%rﬁth SblidaN&ter

day. [0065] Sanple No. 1994-82-01: npound | (123 np)
two dwys. di ssolved in 99:1 ethanol/isopropyl acetate (1

00631 $0SSE NShbX AT, WGP SOh&h 112 AR as filtered

through 0.2 pm nylon syringe filter into a clean vial. The vial was covered with

aluminum foil perforated with pinholes and placed in a fume hood for slow evaporation
at ambient conditions, yielding Form A solids in two days.

[0064] Sample No. 1924-67-05: Compound I was slurried in acetonitrile on a
hotplate set at 60 °C and the mixture was filtered while warm through 0.2 m nylon

syringe filter into a clean, warm vial. The vial was placed on the hotplate, which was
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tenperature at a rate of 20 C/ hour. Solids
precipitated and the resulting slurry was agitated
w0 o00743330ur s at anbi ent tenperature. The sol vePCT/Wex06/035701
decanted and the solids dried. The experinents
i el ded Form A solids. B. Characterization of FormA

then Brnedyparthalloweddo s Irreelie ambient iggperafis. Foun ARpbds were

n of F . jor diffraction lines are '
COllegtgéE?%lgbaq?graﬂég&‘%da bproxi matel y: 9.44, 10.84, 17.82,

[006318. 7SampI&ND7 19924828152 0ompdend Né@@nﬁgﬁ}tﬁa% [dissbRBd s 9P 1
indicate that confirnmed that the material is a

ethanol/isepeapyi asetagshd g8L) under estlugeaad deesi wpsarelgd fie pmbisnt

0067]. Col or | at es,.of Cao und wer e. col | ect ed
tempb AR B O im0 G SO RS PGS g HEFHO AR G o
agitaRATBIEHEUrS atehi6R! t6MbahRele. VPR NBB el Ras decanBd 88 edblidd

= 9.9030(3), c = 28.5471(10) A, V = 2286.18(12) A3.
driedrdrhe 2xpertmentglyitldlethioemwesaids. of 461. 53g, the
calcul ated dengsity, is 1.34 .g/cpB. The alit t he
structure obtd'ne h“i’%acg.egﬂ?@&,gng Pﬂﬂl%ﬁﬁémxflﬁi
[006@' v ahig@reQf il1Qstd: thAIXIEDD YarRry 8f HGH AN MAS: difPRGoR Tines are

.02 To 0.06 are quoted for the nost réliably

obsexted Tt ethpproxiniietys s9.4Anl 0GRT EP8r 18450 85 87 anCaRpBu e |

hows that the.crystal structure is the.sane as. th
XRPR I Eodd s dRicH S Dah rrrney it Bl e 6> G AL aTEs:
which ¥k abdigRe fHERe base cation and one benzoate

counterion. The cal cul ated powder pattern generated
[006T]r onfelhdess ipteag¢seofdPorsp@inddaneae voltehted e ethentlayater$BREion.

tterns of Form A of Co und | are very simlar, but

The Gt S S athine(ars sl RlRIeey o oBopise O P B phiks
9.90549), £ AsNMe(13 W § LHIRL1K12)A% 1RIrDAl £ afd Yoihidla Q@igﬁt of

was col |l ected at 150K whereas the experinental XRPD
461.5%gt thecalcwatsdrdensityried . 2t g/ambi Bt qualigngfehasturcaure obtained is

Differences . in intensities are |jkely due to pr re
s T RE B s SRS Sl 0 S BeBHED B 5P
are qIOEATA thesméwfgﬁerw%&&eﬁﬁhedvsthﬁﬁ@sbl,@n ORFE@aRiRtdred 10

Figure 2. As can be seen in Figure 2, the DSC cCurve
Compouniddishews thatthacrysen digtdiarers theewmn s the Hrepased strivgurm The

maxi. mum for the nost .predonm nant event is_ | ocated :
asymifetic Whgves notFin Pisib BB e R ERTATER B RpTAcsPoRRgEion.
The daliuSat&NSIRT 28 bRk Q¥ ERhtel SronPdis UMb RIS Mdh |iRE e Fekineafal

the material. The series of endortherm c events above
XRPDEIBtth of Fermd &t df&Fampoeme Iact vech sinalat,dui teck drastobBr
it ot o B SRR TGS 0F sl e
was e R PO ek, Rt N B R P e B fbien
tempe@tp. eDidferdroestinAntenbitiss eredikblyalue s preferrediveicaaien.

t%;errper ature region as _the correspondi ng mass | 0ss .
[0068], 5 orhsBOSAYHaTier e BPEtdatadior Fomm s sumpprizest balow indable

1A a‘it“ﬁlélggélﬁ%ﬁsﬁéfg‘% ZWAshcaybee slegrf‘ﬁl ﬁgur}é %l, ak 'ﬂSeC PRLE rejd%loitg a

endothermic events. The endotherm maximum for the most predominant event is located

near 186 °C. A melting point experiment confirmed that this endothermic event is
associated with the melt of the material. The series of endothermic events above the melt

endotherm were not characterized further, but likely correspond to the decomposition of
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TABLE 1A Thermal Data for Form A DSC Results 1 TGA
Results 2 Endothermat 186 C 0.2% 1 Maxi num
wao eopesBrure reported for transition 2 PerceneCTesmyhé/ 035701
change from26 C to 159 C [0069] The IR spectrum for
Form A (Lot no. QZ-656-17(1)) is plotted in Figure 3.
the spippizo1A tiead mﬁﬁé}m@wﬁweﬂ beteihemelt spdatberm for the sample

1856- 17 ded [
can a%z sgel}]m(th%i)S'%lg e sgmlg f r{%g%sor 0 1&;‘, %\ﬁ:%g%xlc& q & same
temp@fauﬁ‘@ Eé’@lqﬁl @& tBe c@mﬁdlﬂgﬁlabﬂogsa@s@rvgd\nbﬁh qQGA phe for a sample

anal ysis showed an initial weight gain of
of forrp B and immoesisfery vowsYs fassaf mlbtiﬂ@ meatereh diont Gasamples5% RH

and a weight |loss of a 5% bet ween 9% and 95%
RH. The desor pti on cyclbjg‘&#%ﬁcldgrs a slightly different

path as the sor pt ra&nay Pat foyheie At he mass gal ned
during the sorption cycle is ['ost upon desgrption in
slightly anountS@ResHts 'vari ous RHIGHA Beswdiss. The

wei ght eﬁWWWan be
used al ong w el ar wei ght of“€onpound Ito

cal cul at’e That” M&idual GhpefurdEpofad Bl wahskioRr €SENt i n the

crystal at 95% Rben: ish chRbibnlsio0 R 1s88&suUmMes that no
water is present in tﬁe sanple at the 5% RH step at

[0069hhe ErgilFospectiem fam%ﬂrysAéLom %656 kil Ptig plotted in Flgure 3.

r ptd op/ desor as_for
oGt orhe R SRR Bo PR RE0, R B GARTF Bifpr o Pheure
4. under various RH conditions at roomtenperature
[007i~.gabl e 3A). After several weeks none of these sanples

d Dn@eﬁgy@dmg the peiakice schpligpédesPiption propettied of Fornn A tre

som GRS TR 16 B L b R o

appré;ﬁﬁia%@ﬁ@bgﬁ% [FRAS 8mBRELENMRAIdnk O SISBRUY ahd@ weldb URs of atddt
| evel s examined in the noisture sorption/desorption

0.05 ‘i’svrhﬁwe@ Vo apd 8o RH " Thé éesomuﬂn C@ﬁleéolbwg?saasltghdmgieffcfr@mt path
n RH stress nd at _ this hase
as thg, S0 HAGE W ShE 5585 LARIERIR hORrolih iyl ) RBGE
desoff£iRa R4l %hﬂg%ﬁdﬁﬁtsaﬁ&f\/abﬁﬁs RPAMh{fe@IE Nthe wdiphtSchb¥@evDlie for
hydr at e ase is referred to as a variable or

the dagpieroéysh wirde used Hgeg with thelmolponlaoeFigbRE7ampound I to

[.US2006/.03 TABLE 2A. E se
calcué%lq a[ne %?cg?e %ﬁyaﬁir IE Rﬁe)se%tﬁ@ p s?aé%g%/é\fﬁ—;{zg tf“%}%caicgpa&lon
assurhés thafnPwaPisPresht i9 tHdsample at the 5% RH step at the end of the

analysis. The post moisture sorption/desorption sample was identified as form A by

XRPD. In separate experiments form A was stressed under various RH conditions at
room temperature (Table 3A). After several weeks none of these samples had undergone
a phase change. This is evident in the respective XRPD patterns for the samples, which
all éénespond to form A. The gradual mass increase/decrease observed throughout the
range of RH levels examined in the moisture sorption/desorption profile coupled with the
lack of a phase change for form A upon RH stress indicates that this solid phase may
contain a variable amount of water that will be dependent on the RH of the environment.

This type of hydrated phase is referred to as a variable or non-stoichiometric hydrate.
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14.1 12.164 0.002 25.20 5.18 21.1 12.164 0.001 25. 22

14.96 28.2 12.164 0.001 25.20 24.97 35.2 12.164
WO200833%2 20 35.05 42.2 12.164 0.004 25.20 44r@BUSHN6/@35701

12.168 0.035 25.19 54.85 60.2 12.168 0.039 25.21

64.93 69.2 12.169 0.041 25.20 74.86 78.2 12.169

0.045 25.21 84.87 87.2TABLER2AQ. 049 25.21 94.56 97.0
1= B6—A— Ot 252852 6—t5T B0 +T—25—2%
75 1Bk 985 0. 0100 55
0701445 - 1b 3.600 Jbg ¥ 9, Mt

139. 7,1p. 165 0. gqg 25. 21 3097 146 2dd2. 168 o 9335
25.22,94.96 1534 12. 167 0.801032 25 21574, 97 11@36

12, 16§820 004 25.180 4. &»ﬁBLE 258dmpound lpy 97

Pol yngy ph Screep 1g4 Sol | dSoE@sed EXPQSQGTENS khess

St udi g8, usi ng GLagpy Mateppg s Starpipg Sanpl 48 r ess’
Dur at 5pn Habi t hpXRPD Resuhbz; sanpl eoNgg Fil e 53924- 83-
1924- 83> col orleggs gl ass Ra304 81% RkhP days 6493
cont aggy ng smal 166 fine pegdl es 1934-83- 1924488- 40C
9 daysssmal |l blades 1009730f0orm A 02205 1924-g837
1924- 882 79% RHL.1% days f pp® needl e35100972 fouss A 03

06 40¢y.@paque imnegul arl yo.olkR66-27- 27900 RH | g8po
shape@ssol i ds, @1660C unknown 1093235bprm A 75.06
114.7 12.165 0.016 2521 65.04
123.7 12.165 0.014 2521 55.13
131.7 12.165 0.012 25.22 45.01
139.7 12.165 0.008 25.21 34.97
146.7 12.168 0.035 25.22 24.96
153.7 12.167 0.032 25.21 14.97
163.7 12.163 -0.004 25.20 4.82

TABLE 3A. Compound I Polymorph Screen — Solids-Based Experiments: Stress
Studies using Glassy Materials

Starting Sample Stress® Duration Habit" XR.PD Result
sample No. File
1924-83- | 1924-83- colorless glass
01° 04 81% RH 9 days containing small, - -
fine needles
19%)‘;?3‘ R P 9 days small blades | 100971 | form A
19(2)%;8 3 1923 6_83_ 793012}1/ 9 days fine needles 100972 | form A
opaque irregularly
1966-27- 79% RH/ shaped solids,
01 60°C 1hr unknown 109327 form A
morphology
, opaque irregularly
1966-09- | 1966-27- 79% RH/ shaped solids, c
01° 02 60°C 3 hrs unknown 109328 form A
morphology
opaque irregularly
1966-27- 79% RH/ 6.5 hrs shaped solids, } )
03 60°C ' unknown
morphology

a. RH = relative humidity.
b. Observations made visually or using polarized light microscopy.

c. Samples considered non-GMP. .
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nor phol ogy opaque irregularly 1966-09- 1966-27- 79%
RH 3 hrs shaped solids, 109328c form A 01 02 60C

wa enos#s7nor phol ogy opaque irregularly 1966- PFFUSBN6/035701
RH shaped solids, 03 60C 6. 5 hrs unknown nor phol ogy

a. RH =relative hum di tt)zl . Observations nade
visual |y or us€ngMsthed pMakingyhmopphkousdtapy 10f gompound I

1007 Z2TP SRS 48552810 ity of CotRARP W RIAER o o ot plate
set afl3PIC. CoRPRREre! whOBfttd Basizh®. Nem n%ﬁﬁﬂsyﬁﬁg@ﬁlteﬁnﬁ)' dJ\Fv{u.’x’n

of Conpound | was placed on a hot plate set at
vial. THe viabwvasrtbemplacéd it de didt plhteowlyich Ovag thanrsgt O3 arrdgtbe

T T S
formS P doPills ¥et oMk cla b9 Prationtthll hib R tdhaﬁf(@f@'e ThéRkfFeriments
added to cause a cloudy suspension to form Fine

yieldsd hindsphpyes eolslsl | ected by filtration and allowed to air

10078, e N QBT -1 SR CoBB B At e geh

that ﬁrﬁmzsfv@erg&ﬁ inefiN@he k@@hﬁger e dy 2Qtiid ﬂl%@hw jn nylon

The resulting slurry was t hr oug 02mny
syringy filtagiatd a flhsk. Th’et solwiohlves lkevapbinged @l difyhesn ugiag a rotary
evaporated to dryness using a rqtary evapora

evappRiEPUCTR. B1lAf) BpdRE FedusetiREE UET eS AR IPOS Saﬁ&fr PR gtored in

desm%?g&ds were stored in: desiccator. D. Characterization

Anor phous Form 1 of Compound | Pol ynor ph Anor phous
Form 1: [0074D.Fi @haeaderizdtiontof Araerphoas XKebn el Canpound I
of anmorphous Form 1 (Sanple No. 1994-12-01). The XRPD

Po]yﬂﬁﬁphmﬁwmgp@rﬁml -to-noise ratio. The XRPD pattern
ends to indicate that Form1l is an anor phous form of

[007430 npBighee T illupgaesihe PR ppgitein pﬁ@mpm@oamﬁomst(%mme Nor

50 BORLHR P BuPUS HITELASS agBE 1 BTERED Ao
to in8ie¥E it Form 1 is an amorphous form of Compound L.

[0075] Thermogravimetric and DSC data for amorphous Form 1 are summarized
below in Table 1B and blotted in Figure 6. Amorphous Form 1 was prepared by several
methods as noted above. The material was Very hygroscopic gaining 10% weight under
85% RH but lost weight above 85% RH, which is indicative of crystallization. The post
moisture balance XRPD pattern matched form A. TGA weight loss was 4% between 25-
168 °C, probably due to adsorbed moisture. Therefore a cyclic DSC experiment was
performed to dry the sample and then determine the glass transition temperature T, the
onset of which was 70 °C. An exothermic recrystallization event was recorded at 132 °C,
followed by a sharp endotherm at 183 °C (onset), which correlated with the onset of the
melt (172 °C) determined by hot stage microscopy. This suggests that the amorphous
solids crystallized to form A during heating.
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met hods as noted above. The material was very

hygr oscopi ¢ gai ni ng 10% wei ght under 85% RH but | ost
waowioghss3above 85% RH, which is indicative of PCT/US2006/035701

crystallization. The post nvoisture bal ance XRPD

pattern matched form A. TGA wei ght | oss was 4% bet ween

25- 168 C, probably duelABLEddbr bed noi sture.

—aV_N

Ther efore=a Ly’i’hért’hafﬁ%fta% AR L-iﬂ(l) S Yas, PeT formed to
1

dry the sanpl e~andtfen FULY | ass transition
tenperature Tg;yclﬁdwpscq{@aﬁs of whi ch wess Resilis An
exotherm c recrystallization event was recorded at 132

C, followed Hy—ﬁ%ﬁdome@ﬁdot herm at ¥8% f®rtonset),
whi ch cor r Ekéthertn wiakiind ftei3orneet of thés-15el°’C (172 C)

det er m ned pﬂddiggrmg&gg@atmggcr@scopy This suggests that
the a i ng
heati ng. 19 WO 200%/ 3 372 PCT Od /035701 TABLE 1B
[0076h e r Treel IRDaud - Bamémquch‘a tior danmrphdlis Gpohi lo(sBsle Res 1994s07-01)
TGA Relgults —7OC&nset) 1, 4 %from Exotherm
are pafied iy ggreigzan Endot her m onset at 183C 1
g l i
007719 ﬂ%g A Srpdélg%am% Iﬁd(_}%{ﬁ%et n%%ﬁgﬁdg%rg?%@%?km%?g Axﬁggaﬂgus Form
1 are 39@mafiZzedih) Tabder 2B pélotit éﬂlelnmlﬁtuylﬂoqmoﬁ/m«jkpaon data show an
ive 0077 re rdln _he noi stu
iniial GRS oy SrbBrptmei bk Fper SR d0S BFud hen a
weight iSO HRBL! G5 Beﬁvgéi\@‘ﬁ ag@ﬁ%ll@f’ By@)\%eﬁ%F% &H{da)S% RiLthe
sorption/desorption data show an initial welght
samplf loambpwbd et sxieygh]l, whith sruggdstientf caystallizatim dventd %5HeH

nd the ain of about. 6.5% pet ween 5% and
Sampgesr% %B%E%\é@dg SHUPEHYGIRIPLAR CXREFHRANG Was &niatiysiit
identEiok Cmﬁgmg,foﬂﬁlpgh i s suggestive of a crystallization
event. The “sanple recovered after the moisture

sor pt i on/ desor pt ion exﬁﬁttBIrErﬁ‘B was tent at ively

= Fa¥a a¥a a .\ AN, ~Tala¥aVa n‘e
ny‘ﬁ‘?ght fe Sa “égh‘(m n)Sﬁg}f chg b fenp
Ht S 6600 pafflou-0S S 58 50559

- 951 135 00 5 9 197. 3 Y 53612 - 0. 2 % 25. OO fszsl
197.3 10.612 -0.456 25.00 14.81
253.1 10.663 0.025 24.99 24.80
329.5 10.721 0.569 24.98 34.93
508.3 10.838 1.669 24.99 44.84
603.1 11.053 3.680 24.98 54.90
655.1 11.277 5.782 24.97 64.85
7237 11.559 8.432 24.98 74.54
764.6 11.740 10.125 24.98 84.54
952.3 11.244 5.474 24.95 94.62
1139.9 11.017 3348 24.98 85.49
1327.5 10.864 1.908 24.98 75.25
1517.0 10.730 0.655 24.98 65.12
1706.6 10.615 0421 25.00 55.16
1894.1 10.532 -1.208 25.01 - 45.08
2081.7 10.475 -1.737 24.99 34.87
2199.9 10.453 -1.946 24.99 24.87
2221.4 10.449 -1.980 24.99 15.16
22383 10.446 -2.007 24.99 5.06
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253.1 10.663 0.025 24.99 24.80 329.5 10.721 0.569
24.98 34.93 508.3 10.838 1.669 24.99 44.84 603.1
W 100063322 680 24.98 54.90 655.1 11.277 5. 782 PAI/832006/035701
64.85 723.7 11.559 8.432 24.98 74.54 764.6 11.740
10. 125 24.98 84.54 952.3 11.244 5.474_24.95 94.62
4. Phagwaceuficab@ompositigno@omprisimg/gompayrrd E Wherg gt Leasigg

Pificitar o€ g pboh i dhargol Barty 1 PhisBint 1,057 5c 01
[007815. OBhe dif3horphd Of the presdnt ioventidn 9By dé .u8dd ind3hGJud 10. 453
-1.946 24.99 24.87 2221.4 10.449 -1.980 24.99 15.16

pharrpgeegtical gompasgtions. $uyh phargyes:tigal copmpogtioRs DAY 0SHBHsE

0357 .. Phar npceuti L
R L e R e
(weighl/wedght), AvirthSbaRiRe o shephafthdceucdPc6®poditihOE SrisThe

_pol ynorphs of the present invention nmay be used in
addltxp&ﬁf/ Bstangss snchaasahesecdlgberibsfpersin.  lpparticglye yariations, the
Sl e : |
oA R Ao OTRAREL LS o B 58, 9 PBENA s

75%, 8096578190 %1 089%, 9{ webodvi% we Cahiphundii. t A givea ohabanee of
t he pharmaceutical conposition conpr|5|gg addi ti ona
polymseipicareas ofsGempamdtimeayecompsise rbleast A& 8n 100m 25%, 50%,

[ Vakbathbon r t I ¢ 0sition

75 Rl e o S a0 Sl S AP TBE Tl SRR o
pharnd &%ntié YomBdSiorR0% 95% 97% or 99% of Conpound I. A
i ven one of the polynorphic fornms of Conmpound | may

[007 Sgo npij gsaerat theadhgrmaopyticdcompositiasuf Uspreseny Bypni@gnsay be

% 90% 95% .97% .or 99%.0f ound | .
prepfed Rty Iy et Rl R e PR and Sl iy manoer
suitah18@dSthe ksutgeneindhistratieh PIHRMEE GHbleGRleaiQMREsE bOOSmPdund I
the present invention may be prepared in a gaseous,

is praserfup ¢he eoapposition in a pagienlar pelymernbdormr m  and

[008({]Or r%’tlla%tnggeu.{igal %onn*}]?)gsgﬁcr)ns according to the present invention may be
adapted for administration by any of a variety of routes. For example, pharmaceutical
compositions according to the present invention can be administered orally, parenterally,
intraperitoneally, intravenously, intraarterially, transdermally, sublingually,
intramuscularly, rectally, transbuccally, intranasally, liposomally, via inhalation,
vaginally, intraoccularly, via local delivery (for example, by catheter or stent),
subcutaneously, intraadiposally, intraarticularly, or intrathecally, optionally in a slow
release dosage form. In particular embodiments, the pharmaceutical compounds are
administered orally, by inhalation or by injection subcutaneously, intramuscularly,
intravenously or directly into the cerebrospinal fluid.

[0081] In addition to Compound J, the pharmaceutical composition may comprise one
or more additional components that do not deleteriously affect the use of Compound L
For example, the pharmaceutical compositioﬁs may include, in addition to Compound I,
conventional pharmaceutical excipients; diluents; lubricants; binders; wetting agents;

disintegrating agents; glidants; sweetening agents; flavoring agents; emulsifying agents;
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suitable for the route of admnistration to be used
where at |east a portion of Conpound | is present in
W@ b@®70833pDsi tion in a particul ar pol ynor ph forpeT/DSB8035701
Phar maceuti cal conpositions according to the present
i nvention may be adapted for adm nistration by any of
solubglizjig pgenis; @?f/hUéﬁ@flég agemE; PEkERINSAZCHRaTiRe sfahiliaing agents;
suspeng goa?gle%tlé,? n(sgl S QL meﬂgoﬁﬁﬁhgfxgg{eﬁﬁgﬁfy %15‘3{%%?% C@n be

oralP pare raper Tieal
partidulldr! @¥ @ﬁ%ﬁdckéuhdaﬂ&drﬁiﬁfsitﬁhb &lal )(:oniph@él &d&&&%hbﬁbse d1ca101um
subllg%ually i ntranuscul ar rectal
phosphaim s @&ﬁnﬁtpylcelmlesan@gmqswm $tpé§@@oﬁ%¢myl stegraje, talc, starch,

naturglgghu?rll Iygo ?gug} acesd %g gbulcldt%er a0 elr ar lr %né/ r?STJOP&%e celluloses
and dBHbSeR AR, )povidﬂhé @ﬂﬁ})@\ﬂ&@{ds)ﬂcethﬁt §oiaith cRtikea ey dodextrine

|ntrathecally, optionally in a slow release dosage
derivaidyen sarbitaremonauirae, t@mb@mlﬁ@messodnm agstaie.reetbenglamine

nds_ar ad ed orall | at
olea§ TR MR 318 EenScTIMER EE FGo 2 b BB Pt Rofh i e
art, ahd WAIRBE B%;Mﬁér}t t@thoskd ﬂ@ltktd ¥ thigk; £ %x@ﬁf)l%bie@S%hﬁr@éton s
fl 081] In addition to Cb ound |, the

ui d.
PharpmmmﬁeLﬁmertca& leorﬁdo@iasﬁoaanMa@bR’pbh@@gc@@npw h¥5e. The
pharrﬁ%cgeluﬁé %g#np% 1 lj)ﬁbgat E‘Sdl’l’}lll:l]lggFe%os)?ggltdr m Arglthe%crarlltogosr{té/m %fsrlﬁfctient
quanﬁ@aﬁ” HeHuing a ko &@ﬂ@ﬁpéﬁtﬂ?ﬁﬁadﬁﬂade@ @&thl\dﬁj inhivoafleidid®ly to
Compound | conventi onal pharnmaceutica
PfOVldﬁéhepieém%the@ﬁPI@mf@Ct | ubricants; binders; wetting
S|nte tin ent dants; et
1003576 T &nwoithy MR B IR R i Bplifl B e RED R or
coad ABf4iER 8 SANPotRE T2 R0 %@%add%ﬂﬂéb hdtiveiaBenta e iscludetifor
buf fering agents; perfum ng agents; surface
exampleaoh¢ plztrwge etgermhermaogdtg@élm ariiee aagatt Soadménigiatien in the
ntion utlcall 1nact|ve

conei P B SP ETHEPTEL Lo ok BRSHE, AT yn e

therap@IIRI 4o, bACHOSKich H1¢RId8S Eomihbad L1 SiBh d@ﬁﬂlﬁﬁﬁ@iaﬁon may also
car boxynet hyl cel | ul ose, magnesi um stearate, cal ci um

be cosxieasise.dhattisloascursng deng ovesleppiak peieds qfdineg or maybe
ucose, nol.asse

|
sequdliE YRATY B g GRS Rnf RHRREEE pesipds At ves
[00831her RS folloR@d 410 PaitichlaPSREMIkTRSalahBladous SR abId

citrate, cyclodextrine derivatives, sorbitan
formpistiotsathatanay optidnelhbnotedrwifeCemapurd hdeisatoted that these
i et hanol.am ne d ot he ent s
compgpitind A0 BE fergRty of P Mo K GUAST R EraBRTR o
beusedd wi || be apparent to those skilled in this art; for
exanpl e, see Remi ngton's Pharmaceutical Sciences,
[0084]9t hE=mplaraspore fopaulativecdee Rabillostsi ng Conpany, 1995)
~The pharmaceutical conposition to be adm nistered
shoul d, in any event, contain a sufficient quantity
of Cbnpound Ito reduce di pepti dyl peptidases activity
in vivo sufficiently to provide the desired
therapeutic effect. [0082] Conpositions, according to
the present invention, nmay be adm nistered, or
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coadm ni stered with other active agents. These

addi tional active agents may include, for exanple,
wWo@n®70853mDr e ot her pharmaceutically active ageP@BUS2006/035701

Coadm nistration in the context of this invention is

I nt ended to rrean the adm n| stratl on of rmre than one

Such coadmi ni st r at |@& Y, @# %ulagﬁ)coext ensi ve that
|s occurring during overlFappl ng periods of tine or

enti al ,. that
)&Mé Prgparh- BRI *ﬁrf'e&ﬂy%@g’g]ne#ﬁé{p?‘o| | owi ng
ar e e Pyeadipyldeyll bepgonitrily (bsherisaltyn b7
t a@) éactosoMonbhydraadNE Rt Ermy optional |y be use&%tﬂg
ConmpgLOBHEMOST 3i16 RASTEA . Ohat t hese conpositions nmay
be(3y MicadtrepeniC eltniese, NRPH, mircat i on for whi chi2(emg
corrpqgmcgﬂpﬁlgg be used. [ 0084] Exenpl ary capsul e

22 WD 2007/ 0353724
?’@r CI é %&%Ifgw%ﬂng@ Conpound | (wei ght %ng

re Tabl et Formul at
tﬂ% 8%“" ﬁi’ﬁ?f“it:‘ W?ch%“nyu 3, 4- di hydr o- %aﬁﬁé hy
-Gl rlmdlnyl]msthyl] benzonitrile
b@%@f@ﬂgm $t§3ar1th Ph(@)f Lact ose Monohydr at e3-2MFg

Ph ENFARZINGKRGD T, NOREMOSE B abAST FLO) (3)
M TOdadystal | i ne Cel |l ul ose, NF, Ph, Eur 120.1 ng00.0 mg
( AgehbldH 102) (4) Croscarnel | ose Sodium NF, Ph, Eur
32.0 g (AC-DI-SCL) (5) Colloidal Silicon Dioxide,

NF, Ph, Eur 3.2 ”%ﬂﬂ%(@zg'dr%hh%@l) (6) Magnesi um

Stearate, NF, Ph, Eur MAL LT 'NCKRODT,

Non- bd\)i@};&idi‘j}/ﬂl&éF)S@QlTWlhlté@(PO@tlmrgl (CPEORGONEt) Film

Coat t 1 d I F 422, i t

- Eor %Jjé??afr% E%o %thtéztpgg% r¥<¢PLM>z§, ml I:ee

- Por , ite
{i)gﬂb ﬁ@g@%w@ BRAH ¥ (EOLERISEY

- Por

25mg of Compound I (weight of free base form) per tablet

Core Tablet Formulation

(1) 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-methyl-2,4-
dioxo-1(2H)-pyrimidinylJmethyl]-benzonitrile (benzoate salt) 34.0 mg

(2) Lactose Monohydrate, NF, Ph, Eur 207.6 mg
(FOREMOST 316 FAST FLO)

(3) Microcrystalline Cellulose, NF, Ph, Eur ‘ 120.1 mg
(AVICEL PH 102) ‘

(4) Croscarmellose Sodium, NF, Ph, Eur 32.0mg
(AC-DI-SOL)

(5) Colloidal Silicon Dioxide, NF, Ph, Eur 3.2mg
(CAB-O-SIL M-5P)

(6) Magnesium Stearate, NF, Ph, Eur 3.2 mg
(MALLINCKRODT, Non-bovine Hyqual)

TOTAL , 400.0 mg

(per tablet)
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25mg of Conpound | (weight of free base form per
tablet Core Tablet Formulation (1)

WQ@2(0@8333(BR) - 3- am no- | - pi peri di nyl ] -3, 4- di hydr BEBUABD6§35701
| -2,4- dioxo-1(2H)-pyrimdinyl]methyl]-benzonitrile
(benzoate salt) 34. (2) Lactose Monohydrate, NF,

Ph, Eur 207.6 ny enrf@%r@@r&g@anm g FLO (3)

M cr o
(AVI E@W&?ﬁ:%ﬁ 5%%)]@2% ose @%PR%%MF Ph, Eur
sl s

ur 3. nesi um
St barh Opars 1 557 14624, Wi rboriond (OKSREON)
Non- bovi ne Hyqual ) TOTAL 400 O ng (per tablet) 23 WO
2007/ 035372 PCT/ US2006/ 035701 Film Coat (12.0 ng in
t ot al ) 56y oPTHEN u|nHI Sk frgﬁfrey\bhﬁeefor bf tblet]
(CaL e - Portion 2
( COLORCON)  (3) Opéhhfﬁnyllhlet%mlBhEQn V\hlte - Portion 3
(COLORCON) 50mg of Conpound | (weight of free base
f ofliR-[pef(3RaBletino-TayigeriBabil 3 4 Fkiydid-3t mexhylC 3, -
2- [ [ Gidxo3RRHS: ﬁ@nf&nﬂmtm] b&iz@ﬁitﬂlleftbénz@htexgﬁ)o 63 0Righy
| -@) factd ieo_l‘?ﬁ%ni{y% Fhre, RW, ipEi gyl ] met hyl ] - benzon'tlr7'3l6emg

(ben R% ) Lactose Monohydrate, NF,
M@ @?ro 1n%e&?§e§%}; 15 FAST FLO (3) Iﬁ%Olmg

égﬁ , Eur 120.1
(AVI ) 4) Croscarnel | ose Sodi um NF, Eur
32(4@)Cﬁ‘icf opst Sastym, NEyPregiur oj dal Sili con Di 08 QQQemg
NF, BAC-BLBOB) 2 ny
®)) C01101dal Silicon Dioxide, NF, Ph, Eur 3.2mg
(CAB-O-SIL M-5P)
(6) Magnesium Stearate, NF, Ph, Eur 3.2mg
(MALLINCKRODT, Non-bovine Hyqual)
TOTAL ' 400.0 mg
(per tablet)

Film Coat (12.0 mg in total)
(1) Opadry I 85F18422, White — Portion 1 (COLORCON)
(2) Opadry I 85F18422, White — Portion 2 (COLORCON)
(3) Opadry I 85F18422, White — Portion 3 (COLORCON)

[0085] Exemplary intravenous and tablet formulations are as follows:

INTRAVENOUS FORMULATION

Compound of the Present Invention 0.1-10 mg
Dextrose Monohydrate g.s. to make
isotonic

Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18 mg
Water for Injection q.s. to 1.0 mL
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(CAB-O-SIL M5P) (6) Magnesium Stearate, NF, Ph, Eur

3.2 ng (MALLI NCKRCDT, Non-bovine Hyqual) TOTAL 400.0
worgoo7ppsr2 t abl et) Film Coat (12.0 ng in total)PEUWPS2006/035701

Opadry 11 85F 18422, Wite - Portion 1 (C(l(ROO\I) (2)

OQpadry 11 85F18422, ' Por (3)
Qpadry |1 85F18422, WF@TF H%?”é%
[ 0085] Exenplary intravenous and tabl et for mul at i ons
are as fol | ovismpounTrRANVERIGEBE EORMI®NATI ON Conpoulfd of
t he Present Minrentystaiin® CeHdlosery Dextrose Monohjads at e
g.s. to makeStedsgoneidi c Ctric Acid l\/bnohydrate 45995 ny
Sodi um Hydr oxhe8d8-siBcday Water for Injection gqg. to
1.0 mL 24 WD 2007/ 035372 PCT/ US2006/ 035701 TABLET
FORMULATI ON Conpound of the Present Invention 1%
[0086] crovisd &l therRapletk dicOBEwaB % ilIBtteaionbuAgotdiRiddon, more
Colloidal Silica_ 1% [0086] Provided in the exanples
partigile expplga of EFrnqulatios ingpPTRSFAtIHENR 8F MPTeRitERrmagh or agpighous
Fompf\rtl cul ar exanpl es of fornmul ations incorporating one
nore of Form A or anor phous Form 1. 5. Indications

5. Iﬁ@kaﬁ&ﬁfoﬂk‘@ﬁp(wﬂfbdunﬂqwﬂ I n one enbodi nent,
Conpound | and conpositions, kits and articles_ of

[008 7k n Ul GrbodBRAs GIABPUEH h3bd ARImPosiiaas (s Bnd Griices b ¢
man ar{) | xle\ébm S}ftﬂs}uﬁﬁq are1R0R Posllnﬁ bﬁ%P %Vt %8ﬁ1:iggund I

cles 0 ure conprisin are

compiSRidns, Kits ahé attlc&sdjf Sl&alﬁﬁcﬁlfr@&cﬁnﬁrﬁﬁng\lﬂbmﬁomﬂ -akd/also used to
possesses act ivity that contributes to the ?at hol og %/
treat 3 défeese e PPV Rogeesyss etadly thatpoatributes to the pathology

and/or symptomology of the dlsease state.

[0088] Compound I may be administered to a subject wherein DPP-IV activity within
the subject is altered, preferably reduced.

[0089] In another embodiment, a therapeutic method is provided that comprises
administering Compound I. In another embodiment, a method of inhibiting cell
proliferation is provided that comprises contacting a cell with an effective amount of
Compound I. In another embodiment, a method of inhibiting cell proliferation in a
patient is provided that comprises administering to the patient a therapeutically effective
amount of Compound L

[0090] In another embodiment, a method of treating a condition in a patient which is
known to be mediated by DPP—IV, or which is known to be treated by DPP-IV inhibitors,
comprising administering to the patient a therapeutically effective amount of Compound
I. In another embodiment, a method is provided for using Compound I in order to
manufacture a medicament for use in the treatment of disease state which is known to be
mediated by DPP-1V, or which is known to be treated by DPP-IV inhibitors.

[0091] In another embodiment, a method is provided for treating a disease state for
which DPP-IV possesses activity that contributes to the pathology and/or symptomology

of the disease state, the method comprising: administering Compound I to a subject such
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[0088] Conpound | may be adm nistered to a subject
wherein DPP-1V activity within the subject is

w@bkaogass72 preferably reduced. [0089] | n anot hePCT/US2006/035701
enbodi ment, a therapeutic nmethod is provided that

that @R RE bRE T & GO PRATISNE T guBieFiin aghepPsee or

effech%&fl@lydt‘f*&dthéﬂr@&asgm' ses contacting a cell with an
effective anmount of Conpound |I. In another

[009En‘o ddlanehhtr, enabddﬂhhmda afetliodhs piovided feretdatipg alctll praifé@tive
di atﬁ 8 é provi ded that conprises adm nisteri n?
lseaﬁf‘os‘:f‘ & IE?BP?I%? IHIW%@&%%@PP@M Ipo ghat gells are tre@mé with the free
od of
s BRI ok S50 iy PR AL e
cells bee treptbid atithathb freOPRel f¥rm Of C\M‘inpcllihd K akieowiind ﬁml@eaﬁd/@fadf@ﬂ the

I\ inhibitors, npri si ng admnlsterlngtothe
cells ﬁéﬁ%ﬁ@ iy e Py @{ﬁlaf%rétwf-‘yag@m &f@nr%tomﬁas emgsaund

th 1R RS '
era%-y;l jﬁg Corrptg%r%r le n Og‘rs é age?%ﬁ‘%é%ﬁaﬂ ur egf\aé nggq %%{ﬁlé’r?ts
sequefnual therepy, rvehi the gehivent aled adthineesed Heather. \isGtbtéSthat

own to be nediated by DPP-1V, or which is known to
Combb‘@tw derapy piptanspd fa/cqieh R ageals 0 adninistered hefiorrepr after

each 5@1’5@1‘3@&({6{@9{1& tl?er%@{} o \%ﬁ}l%ﬁ ngﬁl_tl%%%exfxtg farel Jd%%ltqfspe?ecﬁ at t&/e same

di sease state 0ssesses ac
time.t hat contri butes to the pathol ogy and/or synptonol ogy
f sease state, the method conprising:
[0093] ;. ES ?awwﬁw@h@a}/be trgateq, by @@mnsayr@ﬁon p5Cwppound I
d 3191 gg@ k&g ree base form
and ¢ 9 L gi%%ég()rggg t %Qg!ﬁ%??ﬂ@rfzwm ﬁt Jren t A€ {o

Condltlhm Japtballbd bn DP}P I\éfnﬁ eaticviar diabiiey, IIfO@EE petrh@JlQﬂ @Q@Q @iabetes
a net hod

i d{}et%? g(()i g I n anot her enbodi nent,
me 1}5‘? FReLE IrSgPIdpRin CPREHAnsA TP SniseatalvencaiSaas e
condlﬁbﬁ’st & 1&?%& St O{ﬁ%’i@tldaéltﬁﬁcgg fd;[fg}g,q%g&g&ncsamdos% f(%g% SPRgite

e treat or m-of
regulauqnnohmﬂb|1matuh10$uppfetskamoraijrtdlﬁrtmeleh§e&égilhmﬁ1 ag®ithmune

g in.the cells aretreated wth the free base form
15eagss S@?ﬁd’&?@@wt%& bavrd dissane. Wpkiple selrapws angd thewmeteed arthritis,
AIDSS @iﬂc&s f{‘ﬁr@vérﬁl%ﬁto? theWstaled % e%yh I'eplgfglfl faﬁ(ﬁ Eltos&%te%gmors to the

referred herein as cénbi nat

lungsh dtﬁnhtwlh@taltdlwmmh @fpsonﬁlﬁgﬁiﬂichb@bmhﬁs aRelnfelk of female
f referred to herein as sequential therapy, even if the

infertilify, QFlEORRIRsis IAle cfiaReRios a8d newglogirat dispidefss not ed

that  conbination therapy is intended to cover when
6. Kisand drfieles %Mmuﬁq@m@og@epdsmgcﬁompam I Belyimowpher

(sequential therapy) as well as when the agents are
[00944dnilhe present dhvantiothes dsndirectednekit§ O3 herbaxiad iy @Sm@fufacture

treated by adm nistration of

t hat
for tfeéh gﬁ%ﬁeﬁ as?%aae%wﬁ&neﬂlemxa ¢8edi lhig noded that qiscasesrare
1ntendeﬂ\f@5‘(§\}6953ll ESHAHAR foOWhicR YR ALt d&/f'ﬂ)etlﬁgasteg possesses activity

that contributes to the pathology and/or symptomology of the condition.

[0095]  In one embodiment, a kit is provided that comprises a pharmaceutical
composition comprising Compound I where greater than 1%, 5%, 10%, 25%, 50%, 75%,
80%, 85%, 90%, 95%, 97% or 99% of Compound I (by weight) is present in the
composition as a particular one of Form A or amorphous Form 1; and instructions for use
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conditions nediated by DPP-1V, in particul ar diabetes,
nore particular type 2 diabetes nellitus, diabetic
waele@riopizdem a, conditions of inpaired gl ucose PCI/ESANEOE35701
(1Gr), conditions of inpaired fasting plasma gl ucose
FG., ..metabolic aci.dosis, ketosis, et
of thg £ DRIPGH: B SPGB S AT BrS ey ko el 0%,
25% [ 75%, 80U 834, 90%, 88 0 TR DIoIbECARAERAIC T8 Tnstructions
inflammatory bowel disease, nmultiple sclerosis an
may indisgieethe lidease statel for whichAhOS)mpasitceris to s &ingnistepsd, eforage
inf mstt.ast ases, for .exaﬁy e, breast and prostrate tunors
mforjglioth doSing ffasmatied ARdopinsEPeins desuling o (r fimigister the
§19ibh ATh§ kAMhy! dl GNMpPs@ i : i i
CC)mpi@nlf ertility, gsat eopo oéi E%@?ﬁ%ﬁ%c@%ﬁ%@é@ateml
may ¢reuprokegiooained e dodgng theGontfiosisioan@Thékit inzly@Bo@iptionally
Manuf act ure Conpri si ng Conmpound | Pol yrmorphs [ 0094]
COmPHia a@‘ﬁ%@%@%&%ﬁf% E}Pfgiaé SSRGS g‘?frﬁé‘&tl@atr%tt?nmftt%e GRgposition.
The R BRK Bhbpticd 8% 8fnphaf Cdi i ' di seases
© asso?:/i a{ntgd1 W t ﬁ deegétﬁ? Sly%“l‘%gﬁﬁ ilcnggl tégs&% {f&?nss not ed
[0096¢]hatIn dhstbasesbalireent] ait &xtidiedf tenofieeire Blprovidsicthhi @Agrises a
h for which the,dicposg)tj dyl peptidases possesses activi té}
PRargesiical AYPPHTHWSCOIPrisHiE GmPriingdy heragisrteshapl dnofnd) %
25%,809%, 1894 804, 85BN90% OAp] ' I byl
’ provi ded t hat C,O%Tp(%,l ses 92@,%?%@2’2&?%’%% Ic%)gposl‘%l%t? %’n
presegtomphe eirmppsCmmpze arpdrticuldh ene offF@at Aror alarphbis Foda 11000

25% 50% 75%. 80% 85% 9Q% 95% 97% or 99% of
packigie BRHAF- DBYOHT ol FOTBORR S HEPRSS BHER 0o P ol
5%, 1896, 35PRBHYL Y54 s6REs . S, @%%7@&@?2%%%0%%%& 1 344

instructions for use 26 W32
packap@E/ 820061 H3% I tise afcontamek fdr ho@ihg the@bhpositiie The
conposi tj.on. conpri.ses at |east 0.25% 0.5% 1% 5%
contangg gnay Qg{ygna%]@%)nﬁ?g% a @8% 1n§s%ngj@%hsg§§%s‘?agwf% W@gchgi;%
comp8§itiéR e BB AdhinikBRd] BGth A Hbd RBSion, Y inb RO GRL B L i3Q/0r
. di sease state for which the conposition is o be
Instrugiderisrregarding thowsd edmgestes the oompodidon. Thesirtide bhfrantfattuen

nd/ or instructions regarding how to adm nister the
may 43 opiont I seErise R ORLFOPEBeD A &S GYPRER Agh Hgninistration
of theBdhfYobRbA: TROSriRRUFAHNMEFRE Gl %bmpg%y th%_%gﬁl&{)ﬁﬁ%rggl single

contai ner for housing the conposit
or muffipdodegstfoonal |y conprise additional conmponents, such
S ringes, faor admni stration of the conpaositjon.
100973 Tods pOfid it et st aBpalsier in B a7 aSicign @ Bpufacture
accordllH% td B9 riesEniakith ma[gqggﬁla Iphﬁalgg grf Hﬁﬁdeﬁ%ﬁﬂiﬁ%@h aa
article of manufactur S provi that conprises a
dividgsHattiecrudiviial faibpamiisti. tThercooniner cai bginGagponsedtibnaMIBAR or
reater. than 1% 5% 10% 25% 50%._75% 80% 85%
form G5 WG TR0 B EHRER o kRFERer Ay AR it Jrafesial, or
E@SRPLr dritatdd it d i ANPIIEU. f
i N i S R T
examgdps todwokld 4 Yrefill hef taldlnsdsi placmenoinne b fferait cb@ambr)Jo?bister
0.5%..1% - 5% 10% 25% 50% 75% 80% 85% 90% 95% 97% or
pack @@/&@F%mﬁ% (]g’oq ﬁresp,?g outoof theopack %ccoro?’ng toqa thegapeut?c

schedule. The container that is employed will depend on the exact dosage form involved,
for example a conventional cardboard box would not generally be used to hold a liquid

suspension. It is feasible that more than one container can be used together in a single
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packagi ng material may conprise a container for
housi ng the conposition. The container may optionally
w@owpisse2 a | abel indicating the di sease st at eP¢DUS2006/035701

whi ch the conposition is to be adm nistered, storage

i nformation, dosing information _and/or instructions
packjgeda ATk arséiele dosagmionhs dFer e&wl%dﬁ&i@fé imMaydg comtgined in a

l: ris

bott il Sliff caa%gggh@{n a Yy PR kP DRlaYs GRROLSRr the
admiagmrhtivssfrtas B@arat@cﬁormbn:heﬁt@ nwas kit iferm 1sBﬁﬁ1o@[atrllyCaH€arQ£geous

manuf acture may conprise the conposition in single or
whenihe m&raée 8RO SIS PRIaTY admlnil%erﬁ@tne@ffmat dqsnge forms
(e.g., Q)% @g ?9 tﬂﬁ&cﬁ?ﬂlﬁl aélﬁi)gl%{l greilf] esad%ﬂgls ctd erng dr%%}ge

dre accor é presen RN
mter\fa(lH Bt &vhph titradidd of tBé 1@&\)&@1&1&9 toreiprientsngige Sottiin@fonds desired by
di vi ded bottle or a divided foil packet. The contai ner
mﬁp@%ﬁﬂ%@gphﬂ%%WIconvent|onal shape or formas known in

[0()9%.}a e a]I) V\ﬁ? ular ex%mmf}e Cl%t %ggg?r{ggg%lggﬁrageal %%/e gg%lelgtg%g— €
cauecgblagiér ek pBﬁsﬁef ﬁadﬁ@hﬁdvﬂallq{nomrm tide %Se@k%ﬁﬁlé allgrPad &€ Béing
exanple, to hold a "refill" of tablets for placenent

widelyrs ﬁprdlimf paskaging eﬁmaamwylcal onitgopdge Somns (tabdatk capsulkes, and

. ndi oses S ack
e k1 i B S SR B EPR! e Rl VRO Bl geres
with & Rl of zpr%f@zh‘tﬂy ﬁdns\phﬂeht ﬁ@ﬁﬁ,ﬁﬂat@xnalt e i pa‘éﬁ&ﬁ% foegsn

i nvol ved, for exanPIe a conventi onal cardboar %
recesggs draifonaed ifevhe rpéastly B Theaecessesherethg Smeqlmi ghape of mdmdual
e SPEASIOT ol bk LR Bl A0 FRL bl A0 ggpe mutipc

tabletd QBd/oPSp3uids RCFd paoRED @(I&ﬁ VY ﬂabld@@@k@?%lé@ar%[a&@d indhe
singl e dosage form For exa abl ets na

recesges REGAIABALY addhedieet %f TPJIQEiYelY stlﬁf ma(tth ISCSGNIS@\ Rgasrbt mqmasﬁlc
ol a3y YRt I Rgbbig Sk BLSTt ER ER b 8 wer

formddorAR 4 Fespidrthé ebledy émagdﬂarm@gﬁw@ualwwﬂed BecoePfedf Raled,
conmponents are preferably adm nistered in different

as de%sb?ga@ethﬁ RcaEses petwgen the plstic fcz;bmnidhe sheetnBrgferahdy themttength

of theos%{ee L gl?(ﬁll tijat tﬁéﬁab%%r%aﬁ{u?egs r?glcl) %E 4 eoxlzeﬁ dce 8%%1%@ I pack by

manu@RYRIGRE @r@ﬁuﬁa lde tigombd bt e iysandgehing s Rymed Bfthe sheet at
prescribing physician. [0098] One particul ar exanple

the plé«Fe of the recgese &m.t#éettqs C@mﬁélqﬂae§laqﬂbq 1eipered viA shig ogeriog.
[0099@ ﬁl l[frﬂ)ﬂgér s?éc?ﬁclz m%htl oF %ﬂt 1Eaccf{ﬁspﬁxgsrer \%:sd%t}e)c}l%% g’éHeIfSS Ithe

ry and “ar'g “pé

daily Hb&s pae Kﬁfgtlﬁhg iR &ewﬂ@dr@ﬁ%u’flht@:ﬁﬁed&&bt petgea8g, the 'Ei[@enser is
(tablets, capsules, and the |like). Blister packs

equipgeth @it A ememsid so 8 tcafu;r,th@reﬁac@fater edrapliape¢ withithe fegimen. An

RS FRARFS 8 Bl ol o g o

dosesREAGRS Seer EGRHSRS Aidthdr @mﬁﬂelom shdhea PERSEL aﬁdﬁsoa battelye
recesses have the size and shape of i ndividual

poweregghistasclop necapyi cewpledbwiih apbauidecdy&ﬁal readpuh av eudible reninder

51gnalawg1clsl 3P examplgl Get ougﬁl eda{nﬁlat tl?e Elst daily dose has been taken

and/or reminds one when the next dose is to be taken.
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tabl ets and/ or capsules to be packed. Next, the
tabl ets or capsules are placed in the recesses
w@ewonsisnyl y and the sheet of relatively stiffPOBEUS200&@035701

is seal ed against the plastic foil at the face of the
foil which is opposite fromthe direction in which the

7. Dogagediwmsyere forned. As a result, the tablets or
capsules are individually sealed or collectively

[010eal @uinposi®nd@staréiag to thetphasentdresision atvaiptieesalyt previded for

.plastic foil and the sheet. Preferably the streng
acmifsin e oS %n%%ﬁl BEnE Aesagait of il Gls doreae I

such 9§ta51%&0(\,’£ﬁulfe§ @%wlagﬂs S&r&%o K fR¥nhdIBS '“grlmluﬂesagt@hb@ ng
pressure -on t cesses Wher y an openihg Is for
parentara]tsbhltmheet smpensﬂdm @Ehbotutivhs bheispesess, andlvél-vabt et

capsul.e can then be r nmoved vi a said qQpening
emulflgesspiapige ﬁ%tﬁabi%@&nflrles Erpbamin Do Ry %s yged herein,

t I
refer o TPREAY AIRT S RIE: MR PITENR i B8 paf Lo S 8 PR
individuellglassisdnswn in the agiqUigoh edltmsdboatmmprydaexﬁtunequutymf
further facilitate c liance with the reginen.

Commﬁglsg" figtens Eﬂzwogu%ﬁ%nﬁvﬂa@ Hler@eﬁt%féq?éﬁn é%ﬂOC@B%YVétP a
pharr&&%{m di.£igf Sehitheor ﬁgﬁr EQEmPl@ umge RFolt\enchas

een spensed Anot er exanpfe suc a nenory-aid
ampquk:s ant ayriregey,-angd dndivieldaliy gackaget |tqblerte nngpsm:lesj pUﬂld-dYM;et flormas

muay U ng?%%/ds @ 5%%339 S aiBled 1 che AdREBPETSe foYaY  gauralit
e

sty en BEER SR ey L 08, Saguian

segreP@dd WSPAOG/ ﬂb&ﬁ? Ekamples Bﬁmggl@dwwﬁor[n&hﬁﬂﬂjd@@mmbmtﬂe&wfs

accordi t t he resent nve i on ar.e optlona
tablets P&G%Rﬁ@@gfr%%oﬂgaﬁ?m% ?raaa 1885- ¢ nﬁ%rrPéWélP]Qrf’d’S%\fﬂdeP%V L5
such as
v1ewéH‘és a Iﬁeﬁl@&eoﬁlﬁﬁmseg thq}“e;ré hgﬂosgé&gﬁé@ gjr @&k%r

| ets, "capsul es, s for
[0101] n h dh gem:ralg thertofak sr,nom’(te)lf Compopat Elnta@‘hahnmhmm omP@;ntlon

yuspensi ons, oral  sol ut S Qr .suspensions,
accorgmg o daeseah i e B SHitiiPRS i & dastred &l?é%ﬂe}“ﬂ? gdect.

e GRSk o B IE el 087
admimisieresl at aubl]velstoé tiared op&czkca)geduows nelease dluﬂgle;fom Dssaga éwms

in the art. Each _unit-dose contains_a predeternined
or coppaFHIPRy B} OPYSIAHE GRRIPTSC R R r@}ggdﬁ 0O0pfeto 100%

<we1gqawe{g%@5 J«ﬂ?ﬁé%}ﬁhb&c&%&?ﬁ add 1&%?&3&%%% ?u&%(shh@s' o

har maceuti cal carrier, e or
descrdfed harein. dlﬁﬂe)rzﬁlcadrrﬂnusnnmlandephmmcmultlesllwcdemyble ngmgomamd

i ndi VI dual I packa ed tablets r capsul es. Unit-dose
may ¢Rijopally ?FHS}P 253 AP TRFTIROHY SEPIOg SEpiFAIF Pl s for

exm&%?ht%?{é?ﬁe&lw gifdélgé &f ﬁglfflﬁtoﬁ Q5o de Sstérc ercrx ekﬁl}ﬁ st«?afrate talcum,

n uni osage forns acka e
cellulosndexivagvest snodnma:dmmmblewsedglucmse ssag:roeeg am@desimmtcaﬂmaae

form Exarr?l es of multiple-dose forrrs i nclude_ vials,
sodiugptacehaging falcum P ughcogpogisipas inglyde splutipst susgensfons, tablats,

capsdi’és, E@xlvéé?gsdry B@\Q&&S fépﬂﬂtﬁdlé}ls gn&jﬁﬁ&ufeﬂ @e%%o%latlons, such as,

but not limited to, implants and microencapsulated delivery systems, and biodegradable,
biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,

polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparing
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viewed as a multiple of unit-doses that are not
segregated in packaging. [0101] In general, the total
w@ewanss3ef Conpound | in a pharnaceuti cal conpPGI/USING/035701
according to the present invention should be
sufficient to a desired therapeutic effect. This
these fpasuationg predamona) tp ase gkidled in the arjl dhpeemgesitickssage,

onio 5 SPAORREP B 35 A B8R s, o

o tloﬁé'-lf 950s @@enploBitiahs aRbrdiAIRARE eSS iRt P FPAbhal]
P }mrlse Co pgund | in the ranfg;);é3 oflo OCI)SAJtPJg)EBlOO%y

PrOVIQ hdmweqt@hor) tashurhansired bainahcie wwdrosissi fogna duéht atscmlaibts
cops J4ERHRIERRERD kAR ER R At B 2Bhons o

suspeRSIoRg %hd bﬁﬂsolﬁ‘%ﬁs%@%ﬁ@@ﬁ&bﬁs GRTRI-L2Rr BAVISAIR BhiallRAE
commonl y :$g oyed excipients, such as, for exanple
a

suitatyé guangidietiof thaborgpahas, witiovdarlyi tho phariactutiselly sicaptable salts,

Si u cellul ose derivatives,
prefelfBR 165 Lt 5 ﬂ?ﬁ'(’gsih pasetedhoast i adhim
comp@ﬂﬁ@%ﬁéﬁ@nvatﬁz@ﬂh’éfﬁo? %QF}@EAIBI  folRh1GRManPY&Rinistered in 1t1n1t—

conposi tions include solutions, suspensions, tab
dosagedprud @Snulpblmi.@s&e fdrmys. prmlste foums, iamhsdddreseinmefers to

t f | at h
ohysifili et 87 TR G e e Ao ord ASe1 B PP HEATer y
indivRMBHEAEs kadh B tadadr Eﬁéﬂ)hﬁt—doslé'c@ﬁﬁﬁﬁ Al Pr&d ferRRASH RIaftity of
such as col | agen, ethylene vinyl acetate,
the thp@wawnl}ﬂ pdtige §ompp@¢cysglf§z@omtu te peeliuck the olle;amdtthcmp%xcsffect

I act aci d ot hers. . Met.hods, .f or
in asfR eI el b IR e b5 Rt Blor BURRE ERrgfls of
unit-REEFIHMOMEIddR dht}RBRs Skd lsirxﬁféeé ﬁldhh&laﬂ %) @d tablet or capsule.
conmposi tions may optionally contain

Unit- @%@ |f@}mS/rw keradmiofsteGuhindtastions, oromltlplnatheyeom Amﬁﬁ@leadu*e

o SRR o SRR L5 e o

adrmrﬁﬁeﬂeﬂ li$ Edg?égla@ﬁ un@- dﬂ)ldéTPJiﬁl mn@ﬂﬁs@kﬁlﬂl eldbd FRRS Adude
forms, such as tablets, capsules, pills, powders, dry

vials, bettige @%tab]@rs drishpsuasr bgttien of pist orsgadlons. d{gmeemnbxpéd dose

rorm SO B RS BRIGES o BRE BB o o
compSé»ituBr@kﬂl@ ﬁlﬂl@ﬁﬁlﬂ}t ¢apre AdMHHATPRRAE $angBRF DigHY 17%' 1Y)Ot%h e

har maceuti cal |y acceptable salts, preferably t
(weigh@wipight) sathithe balieacaompriving agfiiona sebstansas buch as those

eut, caI acti v ounds..and derivatives

descrppEhaBR"FoE Bl o Bia on PR B T acAeiAD srapsiion
may dpfibiallytespece A i @mdk |c5h1ﬁlo%bﬁéi’§gﬁg§’edf&6fﬁenty@h$h AORR
' ornms, as used herein, refers to physically discrete
exampja pharmeqeutishl gradesrof manaiiok Frdtoanistrath, suigesitrs steathte, taloum,
thﬂg (ﬁng%\/s giy duSS %@’IS known in the art. Eaﬁ

SERGED e B 1Rt it &P Quciiieniregs pim Caganate,
sodiufnlt@éAREHthiIeAh! Budk tbUBo SRR gk ftion, 80 pdnSioR, Q&’dfﬁ?,

the desired therapeutic effect, 1n association

capsuleh.epomeigusi dle’d)oﬂvfdar&”facmhalemadnd(sastmmed relasstfarhmladions, such as,

il uent. EX | e uni t-dose forns include anpoul es
but ne g0 . g TR R R e P AR ety Biegts B7C bgRrble

biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,

polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparing
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Unit-dose forns may be adm nistered in fractions or
multiples thereof. A nultiple-dose formis a
w@bawrabizry of identical unit-dosage fornms packegeuSions/aes5701
single container to be admnistered in segregated
uni t-dose form Exanples _of multiple-dose forns
thesejfpgmiga@ons\arakrownygithose skidied imiedttis The compssitiers way

Y . kN . iple das m
oniE L5 DRI 0% (FLAADS DB upL | BB RS 0% na
optiopaltbkagb%g. Dosage fornms or conpositions may

optionally conprise Conpound | in the range of 0.005%
[0103]p 1loows ephedigient. ks Ristmaceutipal chmppsitiom ise b wp capsileg

B A o e e PR e
is in &OGAADSGsh O mFBY e FlofNRE loYoupUBREik & GHPILO RMHIQS, APEEes,

commonl y enpl oyed exci pients, such as, for exanple
emulypag. FEentipsamiqypaideenswins rufaist eirinkleacehowing mimarmpwders,

. [ rate. .tal.c | | ul ose . derivatj ves,
tyoptfRAATRM IS LER R P bRy i e R R BuREimeb e o
pharre&se 0O tEmposas i A & B&eRRFl Hosdzd feriReledeFrom theb%roup

conposi tions include solutions, suspensions, tablets,
conm@%@ﬁ SEEDENPIOINY aHSrosppynpewdemnylsions, sohi frerssuiae for

; i.ned, rel ease.fqrnul gti ons,. syc S, .but —not
suspeitoh B AR B 20 M enc Pot oS pe e i Veapother
emboditée e phitchablRdeIoadRbIOn is Ria %@ﬁ'@%?féhﬁorﬁ@ﬁ(ﬁ@ﬁﬁl

.such as col | agen, ethylene vinyl acetate,
admigysirgtinih Jd e ifader empediggng dld pharmesegtica sbynpositior stisragopical

cti ' n hers. Methods for .prepar.ing 30
or el ety Bl eIt Ao LA Re s Moo BERRT AR oo
micra3li€pekisiond) ein@lsidhes@esikd, lobe oihfindne 1@1ohs, tiHRRires pastes, powders,

conposi tions may optional|ly contain 0.01% 100%
foamg, \gefagels/ igagRny, SpRYCERpReSHierias, basegesnaid derdalippeiws. Enefill

t] ! 9% 102]. 1 n _one. enbodi nent, the
a fur g B 8 o R ety dsoge form
selectad #phe thefgasupoasist@aiPodea! h1Bsold, BuspeRdiBRY, microsuspensions,
enbodi ment, the pharnmaceutical conmposition is in an
and eglgionsosage form sel ected fromthe group consisting of
pills, tablets, capsules, emulsions, suspensions,
midor os USpendatioms fomerfab admisipiratihes, chew ng gum

| hilized powders, granules, and troches.
o035 Bl oL wL e T b
Com}%&ﬁﬂﬁ@% fetaEdlif ohdloBthP ﬁB@H{oﬁ‘;}?& f&ﬁﬁ@@%aﬂnﬁfg@o? SIRCERze

romthe group consisting of suspensio
formsincluds, sip emsioblimited mubhkliensapsslos,igharfutesandshuilk abwéers oMore

o L S St B
may Hé%‘iéﬁ%%&eid?ﬁ{ oa LIRS IR dafe g @B@gfgsfo? Eags n%g g?érlr%&r%trhard

transder m admnistration. In a rther ‘e
or soft pelaph eapsaiee uGiranales endrposddrs anyibs provided iapioaaifferascent or

r for I fromth r
eter AP SEIoE 40308, Lo SPLEELED, LEOTLLNS S0P e it
in the®pul sions, creans, gels, ointnents, |otions,
tinctures, pastes, powders,
[0104] In certain embodiments, Compound I is provided as solid dosage forms,

preferably capsules or tablets. The tablets, pills, capsules, troches and the like may

optionally contain one or more of the following ingredients, or compounds of a similar
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foans, aerosols, irrigations, sprays, suppositories,
bandages, and dermal patches. In still a further
wepdvoasssent , t he pharnmaceutical conposition i SPCTHUS2006/035701
pul nonary dosage form selected fromthe group
consi sting of powders, aerosols, suspensions,
naturgtiadrindaisp 3ﬂ1sﬁn@rvsdisinfagmtiegmgm ;onigbrigant;Foglivahta b iswasteding
9r %,ﬁ;ﬁdm ni st ratt ion [0103] Oral pharnaceutical dosage
agents B A 585 a solid, gel or liquid where Conpound
[OlOﬂéx' %ﬁaﬁfp@ésﬂﬁ%ﬂd&rSQHﬁ rﬁ’efy BeRe® VTR Rltiage Iflcg Nif%ted to,
anpl es of solid dosage forms I nclude, but are not
microciystalla deblutcab gutrstragacaniyl gémosgscﬂumdreacacmdudnlagk, gelatin
.powder s. re ecific exanples of oral tablets
Sduugﬁéﬁﬁﬁéeéggﬁ?%@§gﬁe chewabl e Iozenges and tabl ets that
[ I
O R A B B s ol Yo e B RS, e
starchg apgudtsmsm ofcanimneseaute, lpmmdnsn aey/stéeicpicalvi ded | n
ffe ve%cent or effervescent forns. Each

on-
(01074 raPIaH o KB et FiEY BRmaeAtias Koo B 416 npHaiech peee.
r nts, Conpound I
sucrope) sefth, Raip. 536 Aol S8 Al Rt BROGHERCE 2, bty
[0108¢ apslﬁada&@lasroftgabdlreﬁ that hhebd adeldéhduddgblil B¢ nedfpsiE®, colloidal
troches and the like may optionally contain one or
Slhco’i‘rﬁlfoé“‘%ef’f the follow ng ingredients, or conpounds of a
i m *
[01092i n(? p:lgég a)\f&i@bsgx%?gr{ltggggaézgtﬁ?g[ n@%@%@é@%@%ﬁ% bt Blelof linfited
to, crds&dnarfneﬂnﬁe sodiug, isodinin; ste&chsg\l@edil&lﬁl A @indgeid, codndiaréh, potato
[ 0105] npl es of binders that nay

gavorlng ag
starchy, geqjeRip ﬁ%ﬁ‘élul%tagarraéldﬁafbwmhwek lglose.
[0110f1 C E?L%ﬁ%%s%lf bifin %én]kﬁ tﬁi%@g@&ﬁ% &1 an%ck{‘i&&?ed o,

Sol uti acacCl a I n SUcCr os
any ofthe appmlvedh cqrdfit@waleD i le Foeand @ gyesf mh)tibll’els &&fﬁoﬂ dnhaztzater

used include, but are not limted to, talc,
”“Ohgﬁéﬂ@ﬁn s Shpandsd @ Aleminmhydiste at e, | ycopodi um and
te
(011§ C35afh fe% fsw QJTQZ% e&iﬁ?ﬂﬂ%ﬁﬁﬁlﬁe d@s'te!g &‘rﬁ{l\&ad%t %@%}e BinR&q
to, SUGVSH, MSesﬂnalﬁmh),l akdatificial sedeteninpagehischctamcsodivgatyeldmmate

hosphat [0108] Exanples of glidants that may be
and s4rBaY, AR ARDUBbR of srayidtied flaYded to, col I oi dal

[011235'I | 'E?(Q ﬂé #ggorg{go%g%é ﬂ% g{gggg %ls%c{ 1tng1luﬁé nbtu?%r %tolc ﬁr%itgd to,

gents aré€ no

naturatl di],avcﬂs @seracaedrﬁbinqﬁﬁlt§mﬂh usfruto e dispnsiedic Glengs Nﬂ@in@ﬁo@nds
al ginic _acid, corn starch, potato starch, bentonite,

that pradiRg  pleppanf srnsatiofgsichand it AP biiRipRioPPRRITIRf 456 anethy]

sduwhiélo] Exanpl es of col oring agents that may be used
I'nclude, but are not limted to,

[0113]  Examples of wetting agents that may be used include, but are not limited to,

propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene lauryl ether.
[0114] Examples of anti-emetic coatings that may be used include, but are not limited

to, fatty acids, fats, waxes, shellac, ammoniated shellac and cellulose acetate phthalates.
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any of the approved certified water soluble FD and C

dyes, m xtures thereof; and water insoluble FD and C
waely@g/033pended on al um na hydrate. [0111] Exapgi/€52006/035701

sweet eni ng agents that nmay be used include, but are

not limted to, sucrose, lactose, mannitol and

[0113); ¢  Exasmples of filat eoatings thijanayhesisedh nwéucboblmtwn% @c%xlchnamtte,
o SREGIRNL Do B AR DU ROk LAY Bh o

cellulo9e€ hesiie phttiblagy € not | mted to, natural flavors
extracted fromplants such as fruits and synthetic

[011¢)| enléioradpdmiigintina & desiied, Gompoupel maploeagrmhlw be provided in a

but. t L t
congfSRRTHAE D BHST 851 P8 A 531 RS et
the c@xh?ésﬂi@ycalﬂebelféﬁﬂulht@@ kilfifontdHé coafife Ak mlaldMihefk fn@grity in the

propyl ene gl ycol nonostearate, sorbitan nonool eate,

Stom@nheqnﬂ;rﬁléms@s tleyastive empnesiuad iathe isiagiinep alh;t@ﬂm@bhybremy also be

t t
formy (APt oSBT A PTG Ob RSB AR t o or
[0117]at twhag tt@ﬁiosig@tlﬁntfwﬁﬂﬁ% caﬁaﬁé lieGay @gﬂ?&!bﬂlgtaﬁﬁtléﬁ‘ﬁi | ac

and cel | ul ose acet ate pht hal at es. 007/ 035372

comppE A UgRuow g ¥ as ¢ ﬁaaw]l E»@ddpﬁces dofagf ulhllnf@fﬁmtma"yg S

d
optioh) s taenfy EoRPrreGeO S e ha Eletn ) mothy KEartbticadarm of
the dORLY ﬁﬁl‘ﬁ,&ﬂ)ﬁ&@iﬂ%ﬂy COhtirfs0 Q@s@'ﬁfdancp&héﬂgn%?fé MAepkat e

ﬁgthalate 16] If oral admi nistration1s desired,
[011 n@mploundd@faqu terealidiyistoredpis @dodpdnént ofi an elixir,

osi tion otects it fram.the acidic
susp Ry Sl R B ot G G iy Koo gy optionally
compERENRNSHEiORA t&ERB a@t@vefdé!iﬂﬁéhﬁ’dseﬁldr&e%@ a%%@t%hl‘ﬁﬁ Goat: lhA® certain
that maintains its integrity in the stonmach and

presepvafizges dyest4nd catmng@arobﬂmfonmd in the intestine. The

0 i.ti.on 0 or mul onmbi nat |
01T AR gl oG dedF nﬁgﬁéﬂ&og HepER TR
functioA@ ARSRERKidAYftwHeRS 1k bSmBoGRRSY Ipﬁven’[etralﬂﬁa)ﬁnﬁﬁfsie%a{ﬂéé arrier
additionally conprise a liquid carrier such

and oﬂmrtvyru@hlqas thptrmapolet dqtmned@ga;glecalﬂmmmfgdmwnmng protocols or

ddi ti I
by exRRURIH AR RSB Y T Bl aalo HeoRicoiiat Shecritae
and dokdgk vafil nf ?%'uﬁimﬁ@@tdb oA aﬁHQ@Bth@f‘&u&tﬂ‘Eﬁovﬁf‘&QEos% of
agents. [0118] Conpound may al so” be adm ni stered as

skill ig tb@%dh@ Age, @felélh am] ¢ondition of ﬂ@gmﬂsntmr angyalygs, is Wwadven in the

st R B O Bl 4 B S8 g esmes

may ﬁ‘déﬂ]@@bé‘ ustsd §\r/éi’$i%163a%c&d§1‘é'€%§ H?erlh@lguﬁlgﬁﬁged%ﬂg ttfé%r&@sé" nal
preservatives, dyes and colorings and flavors. ?

judgment p§ therpgesos tidmehistheintg drtsep@yisiigsbe aﬂ:smgs@raanm oﬂme at i on

formlﬁatlons ﬁenc ntthe concenk%ratlon ranges set forth herein are intended to be

exemplary and are not intended to limit the scope or practice of the claimed formulations.
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function of the location of where the conposition is
parenterally adm nistered, the carrier and other
wo a007akd3es t hat may be determ ned enpirical |y BPGI/I§2006/035701

known testing protocols or by extrapolation fromin
vivo or in vitro test data. It is to be noted that
concentrations and doE34MRBEESes may al so ultimately
depend on, anong other criteria known to those of

ExangHe (1t Brnpﬁﬂmmrdfcmﬂqmmxyd, wei ght and condition of the

patient or animgl, as is known in the ,art. It is to
be further understood that fer any partl cul ar® subj ect,
speci fi9c dosage ?@m nens Npeed to be adj h@&l over
tine rd| ng &0 the indi v|dy\al né&Mand ¢

pr of, —Judgment—of th per sormadmi nj.st rlng or
super VIHSI ng théMFdéWiOnl st r on of themrf offmjl at i ons.
Hence, ,the concentration ges set forth Her®in are

i ntended to be exenpl ary aEnd are not intended to
i mtyythe scope or ctice of the clai
f or mul'gt i¥8hs. 33 V\D Mé035372 PCT/ US2 k®35701

EXAMPLES  Exanpl.e ar*?i’?‘?%n N
LI B—O—mt=0 Y | Na—H——NEI " PﬂCO@F NO
cl CIN"F'P‘@ DI\/F/ THF () ~CN HN O O
) 28 ME' AN NFI 2c PhCCI]—IHHZZNF NNO-~N
No#ﬁ‘tﬁm Nch:os~m:0H, 100 C, 2h NCl /|NCC
(70-76% D | |

Compound B

O
/f]\NH
cl N/&O

[0120]  2-(6-Chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-benzonitrile
(B). To a solution of 6-chlorouracil (20 g, 122 mmol) in a mixture of DMF-DMSO (6:1,
600 mL) under nitrogen at 0 °C, was added sodium hydride (60%,-5.5 g, 137 mmol) in
portions. After 0.5h, lithium bromide (8 g, 96 mmol) was added into the mixture and
stirred for 15 min at 0 °C. "A solution of o+Bromo-o-tolunitrile (25.1 g, 128 mmol) in
DMF (30 mL) was added dropwise, and stirred at this temperature for 1 h,’and then RT
overnight. The mixture was evaporated and co-evaporated with water in vacuo to
remove most of DMF, and then poured into ice water (1L). The precipitate was collected
by filtration. The crude product was suspended in hot AcOEt-CHCl; and sonicated for 5
min, allowed to stand at O °C for 1h, and then filtered to give a white solid of the title
compound (19 g) in 54% yield. 'H-NMR (400 MHz, DMSO): § 11.82 (s, 1H), 7.87 (d,
IH,J=7.6 Hz), 7.71 (t, 1H, J = 7.6 Hz), 7.51 (t, 1H, ] = 7.6 Hz), 7.37 (d, 1H, ] = 8 Hz),
6.06 (s, 1H), 5.31 (s, 2H). MS (ES) [m+H] calc’d for C;,HyCIN;0,, 262.0; found 262.0.
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Conpound B 0 NH C NZO OCN [0120]
2-(6-Chl oro- 2, 4-di oxo- 3, 4-di hydr o- 2H pyri m di n- 1- yl et
wydoyoksmzonitrile (B). To a sol ution of PCT/US2006/035701
6-chlorouracil (20 g, 122 mmol) in a m xture of
DMF-DVBO (6:1, 600 nmL) under nitrogen at 0 C, was
added sodi um hydride (6owposndCy 137 mmol) in
portions. After 0.5h, lithiumbronmde (8 g, 96 mml)
was added into the mxturePand stirred for 15 nin at
O C Asolution of a-Bro stéunitrile (25.1 g, 128
mml) in DWF (30 nL) was| ad ddropvvlse and stirred
at this tenperature fog d then RT overnight.

The m xture was evapor ajed Jand co-evaporated with
water in vacuo to renp nost of DMF, and then poured
into ice water (1L). i\flpitate was collected by
filtration. The crude prod was suspended in hot

[0124c OF2-(d-Uiflo? o Bghe R2CAN RS 0 304-dihy dFd 2 H-BY RN 1- 91&&999'
at 0 Cfor Ih, and then fllteregto give a white solid

benzgmtrllee(G)4 the colsbﬁﬁbp%i) rsdlum@ ofjpenzplaBd % stiletodracil - (WVRB, 38

BT, SN FONET KA T KT  HICH

mmol)-ift pbions, -'foﬁﬂwédjb éddmg]LIBr %Q%}IZ JThe nfix @8 as sthtdd at 2+ %‘r 20
2H). M5 (ES) cal ¢ d for CI2HOCINZ0Z, 262.

(s
min. { Afigraddieg lcoﬁonmham(@ e@w 7558ma]) 0T Flaso w06 aBs zad surred at
ound

this 1SRPRR ol 10 5l NP p 2, MOk ARG, . ther comespiripdie

vacu®\- The/tes@tidh dis@AFORIEMCT; @nd FashelQyieh @Qt!egax(cpb&)e dried
sol uti on of benzylated 6-chlorouracil 2 (10 g,

(NaxpfAp) and; fHtepgrthaHFoncentiate BB amky. Illml@udmpmdwgems omssalhzed

romd3 e BRI b e fig 1 o v rRaband r oTABARY00 Mt

DMSUg 5 7t87f(&>r1H?Q ’merz)Af Y@, ﬁtidj ng 6 IPHOMBY hang §3. 746 Pﬁz) 7.40

|'ask ‘was sealed and stirred af

(d, IHehﬁpérfﬁt),Lﬁél (soiH)L@ 38 (s, 2H), 328r(s,34]). M (BS) ﬁanﬂacaic gll"fbl,

ncen d in vacuo. The residue was

CBHS‘%%ﬁV%ﬁ%@-&%‘ nd washed with water and bri ne,
dried (Na2S04), and fidhps@th bhen concentrated in
vacua. The crude product was Ocryst allized

NC
[0122]  2-{6-[3(R)-Amino-piperidin-1-yl]-3-methyl-2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-ylmethyl } -benzonitrile (D). 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2-
H-pyrimidin-1-ylmethyl)-benzonitrile (330 mg, 1.08 mmol), (R)-3-amino-piperidine
dihydrochloride (246 mg, 1.4 mmol) and sodium bicarbonate (500mg, 5.4 mmol) were
stirred with 200 mg activated molecular sieves (4A) in dry MeOH (5 mL) at 100 °C for 2
h. The reaction was filtered through Celite, concentrated in vacuo, and then diluted with

CHCIs, and washed with water. The water phase was extracted with CHCl; and the
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from THF- Hexanes to give 7.6 g (72% of the title
conpound 3. 1H NWR (400 MHz, DMsO: 8 7.87 (d, 1H, J
WGe200703382) , 7.70 (t, 1H, J = 7.6 Hz), 7.51 (t,PAFpUS206/035701
7.6 Hz), 7.40 (d, 1H, J =8 Hz), 6.21 (s, 1H), 5.38
(s, 2H), 3.28 (s, 3H). I\/S(ES) [mrH calc'd for
com@@ﬂm@mmm@es w2’ washed it v2r@, driedONap®0s) dand filGredNVEFA

<1mlé W@@e&edm%e 5?188{“? W%fghl“’%ﬁl thencapgetiiatedsin yagron hegesidee

was dlg‘ébqjxre@l ig la"‘sm'aH)éﬁioﬁh@éﬂMéOYﬂ Hfed Ebﬁb}wzgeaﬂa&f‘ﬂotf&c% SrddiPitation.
2- (6- Chl oro- 3- et hyl - 2, 4-'di oxo- 3, 4-d dr o- 2-

The Ik%llmtynelws allowad id stmtdh‘ry IRT beamzigh. t&ql‘&eats(\&ﬁ@ degpntel], O8] the
erldln di h ochl gride (24
solid s T s }5?§n SAETReER, u(%@%wgé@ HoWaE ) H-
| d Sq
NMR(/‘(ZLR)@ l\ifﬂﬁhdér])ﬁ/@%b - D a@qf gy @@%&1 vigf, g4 mmﬁ u;'.éﬁ](é, 11EVES7.6
Hz), 7 d&dt, i1bln J wals6 Hiz), 7eX3ed, lHrbu@tO Iﬂ‘e)l b8 (s,doh cefb-Sd0eA By 2H,

12 e S e A es it sy o desfed Wl
179 Lhe1 36 140 GO0RS OSER) RETLSR08 OIS 1AL 0000 Athugg

organi ¢ phases were washed wth water, "drie

340.2and filtered. TFA (InlL) was added into the sol ution
whi ch was then concentrated in, vacuo. The residue
was dissolved in a sma OH%B%‘HHtI of MeOH, and Et20 was
added to force precipi tab on The m xture was al | owed
to stand at RT overnig yents were decanted, and
the solid was vvashedvm 20tvvot|mesto gi ve 270

ng product as BN r. 14 NWR (400 Mz,
CDC13- CD30OD 10:1): 1H, PhCRORA. 6 Hz), 7.65
(t, 1H, J = 7.6 ;

5 1H, J = 7.6 Hz), 7.23
(d, 1H, J = 8.0 Hz), 5.42 1H), 5.50-5.00 (ABg, 2H,

J = 41.86, 152Hz) 3. 30I(M2H), 3.16 (s, 3H), 2.91

[OlZé 51111-%D_Ren% aci E'g% fc[rmpgﬂ%yé@a]en%%p gpn@fgpég}@%};?t (D) with

benzi? Qeidito FHM[6- (ﬁﬂlgln%»plg&%f? Hog)-B-m@h b M didk8M 4-dihydro-2H-

pyrimidin-1-ylmethyl]-benzonitrile benzoate. Preparation and isolation of the benzoate

salt was performed by conventional methods for the formation of acid addition salts. 'H-
NMR (400 MHz, CDCl3-CD3;OD 10:1): § 7.82 (d, 1H,J =7.6 Hz), 7.65 (t, 1IH, T = 7.6
Hz),7.46 (t, 1H,J = 7.6 Hz), 7.23 (d, 1H, J = 8.0 Hz), 5.42 (s, 1H), 5.50-5.00 (ABq, 2H,
J=41.6, 15.2 Hz), 3.30 (m, 2H), 3.16 (s, 3H), 2.91 (m, 1H), 2.76 (m, 2H), 1.93 (m, 1H),
1.79 (m, 1H), 1.51 (m, 2H). MS (ES) [m+H] calc’d for C;gH2,N50,, 340.2; found,
340.2.

Example 2: Characterization of Solubility of Compound I in Different Solvents
[0124]  The following experiments were performed in order to determine the solubility
of Compound Iin different solvents and solvent systems. This information was later

used to identify potential crystallization conditions for Compound L.
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N Nl O PhCOOH NCJO [0123] The benzoic acid salt was

formed by treating the benzonitrile product (D) with
whezoss7acid to form PCT/US2006/035701

2-[6-(3-am no- pi peridin-1-yl)-3-nethyl -2, 4- di oxo- 3, 4-d

i hydro-2H pyrimdin-|-ylmethyl]-benzonitrile

benzoate Pr epar at Mﬂ#elaaiaandd{eagemﬁ of the benzoate

aIt conve thods for t
(012575, R, R R e PRI 1 otk
prepa%l&n@ﬁﬁ @Aﬁn%@ ‘weré u&d7a$ &%Gﬁ%f%m g h'lateha‘fs fgr 81 %talh%at@fh
experqmjent_s_ HSoLyeﬁis gndothg) re’agnmszwe(rg of z_XH)S 01511151@{; gre(de a(ld\qu @etl as

=416 15.2 Hz), 3.30 (m 2H), 3.16 (s, 3H, 2.91

recei r% 2.76 (m 2H), 1.93 (m 1H), 1.79 (m 1H),

1.51 (m 2H) . M5 (EShidpittylEdmhstesl for Cl8H22N502,

340. 2; found, 340.2. Exanple 2: Characterization of
[012680l u‘bweﬂghybd @amﬂ@mﬁ@omound hwii fréasecewith Soquognefshe festi@afent

erinments. r erfornmed in. order
ot roq eghafr i e GURTI WL il RSN o ot & apiate
dlssoﬁl@iloﬂ ealosnpiid dﬁ%m{t‘%ﬁ ofSHS £e§matem' Wwad Ri@mIRHIYNiWap
|ater used to identify potential crystallization
inspecigondi IdlabitiéowercCespouind from Bese\WBpOOFt)B&BT 2n the total solvent

CT/ US2006/ 035701. Materials ents [012
sed (G aYde SORBIN G Lt e d el H T HOR ST than those
calcuRREd AR oTBtealsk AF soléif ﬁﬁﬁ&ﬁ!s fh%%ﬁehb@lﬁ&'@l e VW84 Slow rate
used as the starting materials for all crystallization

of dls@sdperm méhe solulgbinie mxesad avtlpssrthandafdinscdutiverdid 0bt RCH

HPLC .gr ad received. Sol ubilit
curing i Sagpiden 15 el sHEGon His rESGRaES seifle Prliin?
aliqubt' RaftRA, WelsBludllitplQkpre@dedtdieglegBt tagkvent at room

terrperature The m xture was soni cat ed between al i quot
addi t i oheblegt: f SdubilityaEstimdies ot Gompoundd kpimtle

di ssolution of the test material was deterni ned by

vi sual| insybett on. Sol Sdmpld Nd. es |wenlwbiligsimigmdi)éd from
t hese Eexper]gEnts basedon kg tgtal—soLyent sed to
provide canplete diskolution The actual solubillity
may bd great@™N t han  hod®4788F cullat ed bstause df the
use of[ sol venjcral 1 quptsi1§hasoyere too I ag ge or |due to

a sl ow—+rate of dissblution The cnlllhlllf\llc

TS

expregsed aé)MIT ess than19‘14f7787 ssal uti on °di d not| occur
during the @&xperiment. Mzmml etie di ssel ution (was

H -l ] n al 1 i add 1
achi eed—as estttof fnc artetof—atet—tj on,

the salubility is ex resseg "greater than." [Table
4: Sol|ubi | i EAESt i mat esl?Qéf78€brrpc und I FrmA

IPA 1924-77-03 <1

MeOH 1924-77-01 13

MEK 1924-77-05 3

MIBK 1924-77-06 <3

THF 1924-78-04 <1

water 1924-77-04 8

a. Approximate solubilities rounded to nearest whole number.

[0127]  Form A polymorph was found to be soluble in water (8 mg/mL), methanol (13
mg/mL), dimethylformide (6 mg/mL), methyl ethyl ketone (3 mg/mL) and acetone,
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Sol vent Sanple No. Solubility (nmg/nlL) a acetone
1924-78-02 <3 CAN 1924-78-05 <1 CH2Cl12 1924-78-03 <3
wOrB70%342 77- 07 6 di oxane 1924-78-06 <1 Et OH PCT/US2006/035701
1924-77-02 <3 EtQAc 1924-78-01 <3 | PA 1924-77-03 <1
McOH 1924-77-01 13 MEK 1924-77-05 3 M BK 1924-77-06
dlcth@meﬂHEealﬁjlzm@ 831104 acefate gpd methybizgbutyl kptorg, all at < 3 mg/mL).

Therfﬁ‘gl n%rﬁﬁsﬁ%&%g%

B iRl

ARt . psc

analy@@ laHé hﬁlt‘lr[g ﬁ@ﬁﬁietérﬁnﬁ@!oﬁé—&eterﬁﬁﬁé@ﬁ&' FdriA ik @f{-ﬁround 172

di methylformde (6 ng/nL), nethyl ethyl ketone
°C. Mglfsﬁl S@pﬁoﬁdm@n BAYNOLOOTY HEBBPastrates that this polymorph is
avan ?2906/ 035701 di chl oronet hane, ethanol, ethyl
€"%4nd met hyl isobutyl ketone, all at <3 g/ L) .
Th ElTaBﬁJ 5.208My 8k L E
thermal ly st ag rgila%kgxlgﬁ%ggc%@ﬁ Stomhg)rr}la %/%?JSER &gﬁeﬂt§‘
mel ti (RN JeERIEHHRt TS SHn’ﬁblENB“ med lR ﬁhtﬁﬂim A
mel ts [at ar oungehfemS folM31 ST UT € SOr ptifoTy tesgypt i on
anal ygi s of florgnAodeseest|r atl@-Bat tlhi s pol ynorph is
a varilabl e hydrate. Table [5. Conpound |T jReGEor|ph
Screer - Sol yt irﬂmedBa&ecBoExperliggﬁe@toé $ol venta
Condi t{i ons' Sanqihes0Noat RRegul t "éd flordmbrlerddor| 15
1966- Q4- 01 dijsordered mn/ 30Hz at RT f oA
di sordered m|lveedillpdiom Aat30 f8f2’92’%1 n/ i@z at RT
1066- 04- 02 di|s3PHefeet mitorlm A Ve ledféorm A at
2012- 22-04er f r m Avet milled
amorphous at 30Hz 1994-89-02 form A
for 5 mins
freeze mill disordered
] 3x2min@10Hz 1966-35-01 form A
FE 1924-73-02 form A
disordered
SE 1924-73-07d form A
acetone SC(45°C) ig;i;giggd -
SE of 1924-94-02 1966-16-04° -
RE (40°C) 1924-83-02 -
RT slurry 1924-97-05 form A
FE 1924-71-09 -
ACN SE 1966-14-03 -
SC(60°C) 1924-67-05 form A
ACN RT slurry 1924-97-09 form A
60°C slurry 1924-98-03 form A
FE 1924-71-01 -
SE 1924-74-03 form A
1924-66-02 -
butanol SC(60°C) 1924-93-03 -
1966-16-02 -
RT slurry 1924-97-07 form A
60°C slurry 1924-98-02 form A
FE 1924-73-01 -
1924-73-06 -
CH,CL, SE 1966-24-01 -
SCU5°C) 1924-69-05° -
1924-94-01° -
RE (40°C) 1924-83-03 -
RT slurry 1924-97-04 -
DMF FE 1924-73-05 -
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30Hz for 20 mns formA water wet m | ed anorphous at

5 mns freeze mi|l

wa2eeAH3B701 di sordered 3x2m n@ 10Hz form A FECT/US2006/035701
1924-73-02 form A SE 1924-73-07 disordered formA d

30Hz 1994-89-02 formA

for

- acet-ophe—SC(45C)-1924-69-06_d 1924-94-02 - SE of
1024- 945%vent 4 s Gondiiens' g Sawply No.go4. gRegpit . RT
slurry 1924- 9798575 Grimd%RC ACN 156 (5924~ 11- 09. - SE
1966- 14- 03 - rSc66E811924-167 05 torm-AACN-REs| urry
1924-97-09 farm A 60C s yrey) %ﬁg'@lﬂﬂ 03 formA FE
1924-11-01 - |SE 192%- 74- 03— cligég‘ﬁ‘ : 66-D2 ut anol
SC(60C¢) 1924-93=63— 1966 16,1,9?21:69-0 E—siurry—3924F 97- 07
formA 60C sl UI‘I‘ 6% = 0@24%5_?’21&-\ F= 1_924 #3-01 -
SE 1924-73-06 1966-24- 01 |——(Et e SC456—2£924- 69- 05
- 1924- %rs@l HE ( Lf"ﬁk’) 13ﬁ4_ q§66‘-’7‘3-021 form A
FE 1924-71-08 -
SE 1966-31-01 :
. 1966-29-04 ;
dioxane CE 19662005 -
SC(60°C) 1924-67-03 form A
RT slurry 1924-97-03 form A
FE 1924-73-04 form A
SE 1924-73-09 form A
1966-15-01° -
1966-30-01 ;
EtOH CE 1966-30-02 -
1966-30-03 ;
. 1924-69-03° _
SC60°C) 1924-93-05° form A
RT slurry 1924-97-08 form A
EtOH- .
PA RE, evaporation 1966-71-02 form A
SC(60°C) 1966-93-01 -
EtOH- 1966-61-01 -
water SC (80°C) 1966-75-02 -
1994-25-01 form A
FE 1924-71-04 form A
disordered
EtOAc SE 1924-74-05 oA
1966-14-04 B
SC(60°C) 1924-67-06 -
BtOAc RT slurry 1924-97-11 form A
60°C slurry 1924-98-04 form A
VS 1966-79-02 -
FE 1924-71-07 -
FE, 60 oy P 19661601 i
beptane SC(60°C) 1924-66-01 .
1924-93-02 -
RT slurry 1924-97-06 form A
1924-71-11 -
FB 1924-92-02° -
SE 1924-74-04 form A
IPA SC(60°C) 1924-69-02° form A
RT slurry 1924-97-02 form A
60°C slurry 1924-98-01 form A
VS 1966-79-01 -
IPOAC FE 1966-50-01 -
IPOAc SC(60°C) 1966-50-02 -

39



RT sl ur

ry 1924-

97-04 -

DMF FE 1924-73-05 -

38 WO

2007/ 035372 PCT/ US2006/ 035701 Sol vent Condi ti onsa
w@a09poss3in. Result 1924-73-05 in 40C 1966- 18- ORCF/US20061035701

1966- 29-01 - CE 1966-29-02 - 1966-29-03 - 1924-69-01
SC(60G)—1924-93-04 - 1966-16-03 - DVSQ FE 1966- 72- 04
f or m A_Bdvenha,. 7qonditions” g |1 9gmple No .| (iBeslne CE
1966- 29-04 - 1068C58°@5_sdr 60094 %d34. d7- damibor M A RT
slurry 1924- 97-03 #8rm A ,l:l‘i’é‘b’/zﬁ(ﬁq 04 formA | SE
1924- 13- 09 f dem-A-1966-15-101 1224848 30.01 = Et CH CE
1066-30- 02 1966- 30- 03 - JcLé %‘131%24 69-03 -
1924-93-05 fdrm A RT sl urrjy 11 %Ai sgg 08— f-ormA—Ft OH
RE, evaporatilon 1966- 71- 0d—aesf o+HPA-SC(B6G)
1966- 93- 01 - EHOH—1966-614-01 -
SE 1924-73-08 form A
1966-29-06 -
CE 1966-29-07 -
SC(60°C) 1924-69-04° form A
MeOH 60°C slurry 1924-98-05 form A
1924-83-01 -
form A
1966-09-01 endotherms:
187,211°C
RE 1966-73-01 -
1966-73-02 -
1966-73-03 -
1994-07-01 amorphous
RE, vac. 1966-76-01 form A +
amorphous
RE atRT 1994-89-01 amorphous
1924-71-10 -
MEK FE 1924-92-01 -
SE 1924-74-01 -
SC(60°C) 1924-67-07 form A
FE 1924-71-05 form A
SE 1966-14-02 -
1966-29-08 -
MIBK CE 1966-29-09 -
1966-29-10 -
SC(60°C) 1924-67-02 -
NO,Me FE 1966-72-03 -
Vs 1966-79-03 -
FE 1966-72-01 -
TFE SE 1966-72-02 -
1994-31-01 -
RE, 40°C oven 1994-02-01 form A
FE 1924-71-02 -
SE 1924-73-10 -
THE SC(60°C) 1924-67-04 form A
RT slurry 1924-97-01 form A
FE 1924-71-03 -
 toluene SE 1966-14-01 -
SC(60°C) 1924-66-03 -
RT slurry 1924-97-10 form A
FE 1924-71-06 amorphous
SE 1924-74-02 form A
water SC(60°C) 1924-67-01 -
SC(80°C) 1966-64-01 -
water RE 1966-75-01 form A
RE 1966-44-01 form A
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water Sc (80C) 1966-75-02 1994-25-01 formA FE
1924-71-04 form A EtQAc 1924-74-05 di sordered SE form
WE\200108687214- 04 SC(60C) 1924-67-06 - Et OAc RTPGI/US2096/035701

1924-97-11 form A 60C slurry 1924-98-04 formA VS
1966- 79- no - FE 1024-71-.07 - FE__60C (1924-03-
S

diﬁws_ﬁcm gn(SamP!@bIn 54 01Result 9ol 93. 2

- RT slurry 192 - 06 form A9§E121(924 7 fmqrphous
1924-92-02 - ?[%P ‘ltza‘}%‘ 04+ apon-f-f PA- SCREBESS

g) n fato) f‘ W HF 1 dm‘{é 2 2 PNQT)
aporali lovx apo on, slo ¢o mperaire, VS = vapoy sjres: X Ery &vaporator,
b B b$ fridgehcy, E 1%5 1'019 b's Q{dmsﬁlly %&ed 5 SCOpY. L. éﬁﬁ& ndidered non-GMP.

{9 606 BBcbOrYations. | POAC SC(600) 1966 50-02 - 39 WO
2007/ 035372 PCT/ US2Q06/ 3?701 é%ol vent Conditionsa
Sanpl e No. Result Sg%é‘ﬁg‘f 202 formA FE
1924-73-03 - 1924-93-01 - 1994 10-01 -

General Methods

[0128] Slow Evaporation (SE): Form A was added to solvents of interest.
Sonication was used to aid in dissolution. Once the mixture dissolved, as judged by
visual inspection, the solution was passed through 0.2-4m nylon filter into a clean vial,
covered with aluminum foil and perforated. The solution was allowed to evaporate under
ambient éonditions.

[0129] Fast Evaporation (FE): Samples were prepared according to the method for
slow evaporation, except that solutions were left uncovered to evaporate.

[0130] Slow Cool (SC): Concentrated solutions of Form A were prepared in various
- solvents at ambient or at elevated temperature. The concentrated solutions were filtered
through 0.2-4m nylon filters into clean vials. The solutions were allowed to slowly cool
to room temperature. Further cooling to sub-ambient temperatures was achieved by
placing samples in a refrigerator or freezer.

[0131] TFast Cool (FC): Concentrated solutions of Form A were prepared in various
solvents at elevated temperatures. The concentrated solutions were filtered through 0.2-
4m nylon filters into clean vials. The solutions were removed from the heat source and
placed at room temperature. Further cooling to sub-ambient femperatures was achieved
by placing samples in a refrigerator or freezer.

[0132] Rotary Evaporation (RE): Concentrated solutions of Form A were prepared
in various test solvents. Solutions were passed through 0.2-um nylon filters into clean
containers, and samples were stripped to dryness using a Biichi R-114 rotavapor.
Samples were immersed and rotated in a water bath at 30 or 40 °C set point during
evaporation. '

[0133]  Crash Precipitation (CP): A concentrated solution of Form A was prepared

in different solvents at elevated temperature. Solutions were passed through 0.2-um
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1994-10-02 - 1994-10-03 - 1994-10-04 SE 1924-73-08
formA CE 1966-29-06 - 1966-29-07 SC(60C) 1924-69-04
WO e00m03s37MeOH 60C sl urry 1924-98-05 form A 199dF/832004/035701
formA 1966-09-01 endotherns: RE 187, 211 C
1966- 73-01 - 1966-73-02 - 1966-73-03 - 1994-07-01
nylom, fiiers Fip §lept vials cAntisobysnt/gasghen edder fo the sampleyebiiions RE

PreciBlia WA RO b QRO BY S B9 050- 5707 1 orm A
[0135E 19@friés:- ShufatddBohtiofofifRHr A 4ofdinidd dXsedsI08d $rd8 -

CE 1966-29-09 - 1966-29-10 SC(60C) 1924-67-02 - NO2Me
prepged geeiony sqigents. \/Ehei gewlerguags placedon 8 gekerblogk armkrpitgred at

a set %?%%Qaie?tgfe%r a period of time. Solids were later collected for analysis by
decanting the solutions or by vacuum filtration.

[0135] Vapor Diffusions (VD): Form A was dissolved in test solvents. These
solutions were passed through a 0.2-4m filter into small vials. The small vials were
placed, uncovered, into larger vials containing a miscible antisolvent. The large vials
were capped, sealed with Parafilm® and kept at ambient conditions. Solids that formed
were isolated and analyzed. .
[0136] Vapor Stress (VS) Experiments: Form A was dispensed into a small vial,
which was placed, uncapped, in a larger vial containing a diffusing solvent. The larger
vial was sealed and stored at ambient temperature. Samples were also stressed in ovens
at elevated temperatures and under different relétive humidity conditions.

[0137]  Capillary Evaporations (CE): Solutions of Form A were filled into glass
capillaries by centrifugation. The capillary samples were then allowed to evaporate.
[0138] Crash Cools (CC): Samples of Form A in different solvents were prepared
and passed through 0.2-xm nylon filters into clean vials. The vials containing solutions
were then rapidly cooled by submersion in a dry ice/acetone bath for several seconds.
Solids that precipitate were collected by filtration and dried.

[0139]  Milling Experiments: A small amount of Form A was placed in a grinding
holder with milling ball and the holder capped. The sample was then ground in a mixer
miller at a frequency of 30Hz for a measured time interval. The solids were examined
using optical microscopy. Several samples were wet-milled by addiﬁg sufficient water to
the sample to dampen it before milling.

[0140] Cryogrinding Experiments: A small amount of Form A was ground at a
frequency of 10 Hz for a total of 6 minutes using a Spex Centriprep 6750 freezer miller
filled with liquid nitrogen. The sample was allowed to cool for one minute after every
two minute grinding cycle. The sample was removed from the mill and allowed to

equilibrate to room temperature in a large desiccator.
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1994-31-01 - RE, 40C oven 1994-02-01 form A FE
1924-71-02 - THF SE 1924-73-10 - SC(60C) 1924-67-04
WO e00m03s37RT slurry 1924-97-01 form A FE 1924- 7THCDBS2006/035701
t ol uene SE 1966-14-01 - SC(60C) 1924-66-03 - RT slurry
1924-97-10 form A FE 1924-71-06 anor phous SE
Example3: 7X-Ray PowdsrDiffpacton Sc(60C) 1924-67-01  SC(80C)

6 - [ -75-01 formA. RE.1966-44-
e o T SRy S A ek e
60000285 pdvades difBacmBieteNasinREIU & ratiPrbn 1 710 InARIANR léﬁuigped

| yophi I'i zati on anor phous 2035-15-01 anor phous a. 'FE =
with pdeng neafoorsaXiran (ubsE The sibswobsgepodatiperage SEreses k%0 kV and
40 ) fesp g o SIS EuTe AT SCaPRIBE i i e, o and the receiving
slit vBX 546 DI 18Mmm OIS BTAAld QRS 5RAEs Hétéét‘@ci lge}ya R é&ﬂ&ﬂ&ﬁan detector.
pol arized I'ight mcroscopy. c. Sanpl &s considered
A 6fi6refEMRous scannoOh *EMR (0dset/082t atep). frésand © 4Broegaratise A
... General Methods [0128] Sl ow Evaporation (SE): Form A
silicqpaitandaifeniat aaliged Krhsclpthe;pttaymest aligngent. cRefasteraveellected

agé.@g i SR | | pt § i re . .
and 450 I\S;Sélgé 5&5?116‘?]6 gé%-ﬁyga%\qnblgﬁg%@ip%{bggeg‘tqé{)%}aﬁshs eby Placmg
themdolat tlvarinvadiopis sétl silivoaugdert0. 2-, um nylon filter into

a clean vial, _covered with alum numfoil and _
(0142  Erray pevder difiastion (HRPIAbanakisesoveng 2lse neviappediising an Inel

xRHLHE B S SRR 15 ARl B PRI R
with Q@ range of 120°. Real time data were collected using Cu-K o radiation starting at
approximately 4 °2 ¢ at a resolution of 0.03 °26. The tube voltage and amperage were set
to 40 kV and 30 mA, respectively. The monochromator slit was set at 5 mm by 80 pm.
The pattern is displayed from 2.5-40 °26. Samples were prepared for analysis by packing
them into thin-walled glass capillaries. Each capillary was mounted onto a goniometer
head that is motorized to permit spinning of the capillary during data acquisition. The
samples were analyzed for 5 min. Instrument calibration was performed using a silicon
reference standard.

[0143]  Data Collection: A colorless plate of CysHzoN50,,C7Hs0, having approximate -
dimensions of 0.50 x 0.35 x 0.28 mm was mounted on a glass fiber in a random
orientation. Preliminary examination and data collection were performed Mo K,

radiation (A = 0.71073A) on a Nonius KappaCCD equipped with a graphite crystal,
incident beam monochromator. Cell constants for data collection were obtained from
least-squares refinement, using the setting angles of 13398 reflections in the range 2 < 6

< 27°. The refined mosaicity from DENZO/SCALEPACK was 0.41° indicating good
crystal quality. The space group was determined by the program XPREP. From the
systematic presences of: 700 A=2n, 0k0 k=2n, 00! /=2n and from subsequent least-

squares refinement, the space group was determined to be P2;2,2; (no. 19). The data
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sl ow evaporation, except that solutions were |eft
uncovered to evaporate. [0130] Sl ow Cool (SC):
w@emcestsrat ed sol uti ons of Form A were prepar erCT/ns2006/035701
various solvents at anbient or at el evated
tenperature. The concentrated solutions were filtered
weretchHemierhatG, t2mperatung/dict2 3K .| Detaswérncollertalan avhatisunib@of
55, Ssolutions were allowed to slowy cool to room
1tenperature Further cooling to sub-anbient
[01431° TPORARYIESINAY REIIGE YShDL 1. RIS Wk SETBIASCH Phifh 4589
refrigerator or freezer. [0131] Fast (e 3
were@mrquen ﬂﬁtzajmd»vae) int¢graiad with L‘FENﬁOASM/Nr d_qperep andaplolaﬁzatlon
ri ous sol vents(ft el evat ed tenperat ures.

CorfeeBw&eWF APRItpAde gt ot s g s at %hSPIé’PQH cwfﬁe@aws@ Dlemyfor Mo
K, rdd¥diR. A4 éngénﬁfahl%gog@@o%%eé Ry d@§@ﬂb&ﬂ ggeaagﬂfgﬁsﬁled

renoved source an aced

Tranirﬂiﬁp@ﬁ abafficients wirdgb@ frofOMb4 NG (.97 L!zb sédvateftextinction correction
nperatures was achieved by placing sanples in a
was %P@il?qi gBtensiies of equwéezné reflectiaayerraverpgedey geimgAt factor

for tffe%@ra@%ﬁrﬁwﬁ S Bte%g%f of Form A were prepared

uti ons were passed

[0143]hr oS@lctfke Bolutidh raydl RBfifidrhdrf The Bir@rfe &aR soRRAbLRIIREES,
and sanples were stripped to dryness using a Btichi
methgdsysing ot he regaimingatoms veere knealed duisusaerding diffetpin

Fouri%r g&tg?e;s %%rﬁéfffg‘]rg{:‘ﬁg%ﬁ r %‘éii 1%?}'9 efﬁjlg %%ut reig\tramed to ride

on the QREe i Whick thes Qkdbdnded. OThdarutiie Was rdﬂn%ﬂ@ﬂi afdl-mlaftix least-
di fferent solvents at el evated tenperature. Sol utions

squaigs by MyAERaRe therfgagiono. 2- , um 41 WO 2007/ 035372
PCT/ US2006/ 035701 filters,into clean vials.
Anti sol vent was thenﬁ?gwm@ jf erﬂe sanpl e sol utions.
Precipitates that formed were coI | ect ed_by yacuum

The weighirags dafined a3 BAF (I (01 225P) SavharaPetF 8 6k Vans of
Form A contai ni ng excess solid were prepared in

[014ﬁaar i Snasteﬁmg feetotswerd lekes &l &5 "Meé@atdrACEablenfor Shaker
and agltat ed at a set tenperature for a period

Crystaﬂogrﬁ%y Y thersoRapllectigheweredispd by e reiemsats galy shepza14

B A T
inclul@B32 IS@drMBRtRIrantdi@s end ERlvEige® (IargdeH ﬁrﬁﬂ&éﬁéﬂuﬂt RI294OID13imes

0.2-,umfilter into small vials. The small vials were
its CSEH@@&N&DGH@G\%WE@IH) Wigh mW@g@téd and weighted mgedemientfagtors of:

m sci bl e anti sol v he wer e capped,
i, o OB 5 PP

seal ed with Paraf ambi ent

condi tions. Soli i sol ated and

anal yzed. [OR36]. | Vaper® SF[ZG) i(v(\zﬂsﬂ persoments: Form A

was di spensed in a small vial, ich was pl aced,
[0141]n C al“ipe&ﬂandlard deviating ef awvpleervating af uuilmge'@hdwm U®bNnFhe highest
peak n ‘Ehe 1na1 dl-tqgrence?ﬁ&mer had a height of 0.34 ¢/A®. The minimum negative
peak had a height of -0.45 e/A>. The factor for the determination of the absolute
structure refined to -1.00. Refinement was performed on a LINUX PC using SHELX-97.
Crystallographic drawings were done using programs ORTEP.
[0148]  Computation of Disorder and Amorphous Content of Milled Samples: The
weight percent crystallinity of milled samples was determined by calculation using two
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vial was seal ed and stored at anbient tenperature.
Sanpl es were also stressed in ovens at elevated
wao eovpessrur es and under different rel ative hunPdi/ug2006/035701
conditions. [0137] Capillary Evaporations (CE)
Solutjons of FormA were filled into glass .
softwargrackages eShimpdebprresnf crysteilisgy nyslle a‘%mh ig pyrt ehihe|Shimadzu
I d ar 0] . sh
XRDZS sbdGRsHac B W Pu B BAREAL B il RS
In-hopseepdivete was dsedassRekelsirod@indsatnpledNafiHe@hihidAu@68ware was
into clean vials. The vials containing solutions were
less aggpte ah vy RROERBOP EePIsGtEALDRE riirdRe innhausel peftware,/ Sacast poyveder

|2 ds. L hat i pitat
oo 8L S0 ABVERRLBPE RO er o Pl RESELBH e
into thdep@bmFBidss: cfystlild, anbRpUBhs Md dTerderéd WADaBk@6@fll dofredtion
was grl ndi n(%TFhoI er wwth mlling ball and the hol der

ppeted Thee Bappit empephonhemtgnt gian thanrcaleutrteddry detdriiingng the

. f of r _a neasured gi.ne j.nterval .
ratio G afrgh GBI it ol ef aly e rdfRORL HoPelBCh g rom
underSRMEGBP SRS e Fﬁ)v‘i’&tapﬁidxirﬁﬂ_e yluaglehing sufficient

water to the sanple to danpen it before mlling.

[0149] 01 Adillige §eigidash dirh guiltiag Formenatsmbiens mafl ligaidotmogeof

rmA was. around at._a r ency.of 10 for t ot al
enpgftaflbetifpisd (i BLrdn Bl g bl dandps &
reducBil kig@#l infehbityeflerdichirabieAsticthf Mhd KREBpattEh of aRPMAIWASmples.
all owed to cool for one mnute after every two mnuFe

Wet Igﬂliwf@rgn éyeénd@mmulg ark?mr@l Wi waseravedncpd orystaimertior A
sorof T BN Gfes SO YRAUE £ BRI LREBLYIA 00,

withoﬁxaﬂgmkearﬁb?p){oﬁ@@bn%v\ﬂer Diffraction [0141] X-ray
[OIS(EOWder diffraction anal yses were perforned using a

hi repdeulatiqront F0ophyus Genterdwi e Midied Seapteo (rj?élf\%lir) pﬁ@f'rmsgof
‘ Kot adi ation. The i ; : . .
e L b g3 SR B BRUBPE Ll &

amorgHiRe hale ™eY Suggedted BatkokYodRsks wide Bbhirib R HIRA6 teBof
The di vera%ence and scattering slits were set at 1 and

crystallity: epstallitn gize s¢duetiomenvsias tha peak bsoadaminDiand amerpbdus

i at i tected by a . sci.nt| [ .
rorm b PR ESSLRL i TuldER s 1o Pl gt for 20
minu@ECH & dhds&t &P hef haiy add thd XRED pAttOriVeFFoe®ed (lofho. $Z2-656N
standard was anal yzed to check the instrunent
17(Dansedrmganeferange atan%ar@ ofBermedt dite weight parsbytf dmoegphoys

a5 SRyt TR M IR o PR B

calculafiS®r Lot §3B314]- 1 LortaePL0BRT 1317 Ahaphb@itoh weight.
anal yses were al so perforned using an |nel RG 3000

Valuegjdeterabned tcompe i pedprioximaie QRS iqubutyas dowesiotibons
Contelgtensi tive) detector wth a 20range of 120. Real tine
ata were coll ected using Cu-Karadiation starting at

Example 4: Differential Scanning Calorimetry (DSC)

rpm%éﬁéecsontent.

[0151]  Differential scanning calorimetry was performed using a TA Instruments
differential scanning calorimeter 2920. The sample was placed into an aluminum DSC
pan, and the weight accurately recorded. The pan was covered with a 1id and then

crimped. The sample cell was equilibrated at ambient temperature and heated under a
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approximately 4 2 Gat a resolution of 0.03 2 0. The
tube voltage and anperage were set to 40 kV and 30
worggo7oespect i vel y. The nonochronmator slit was BEL/US10065035701
mmby 80 m The pattern is displayed from2.5-40 20
Sanpl es were prepared for analysis by packing them
nitrogentporgetvit a-rawalof @€ °Glmaimsuc@p fidah tangwratiacit 3685C] [hadiymwactal

was e 4 he SE I OB <PapFd [SHGHARAES Mg A diedansition maxima.
[015%"]C A4t 3 L HRA o ﬁ?;%rlaﬁ Méiﬁ&l ﬁé’ﬁ'fg?]};ag{r}?nlg 5 %F ttfeoarmoﬁgllgqu@ material,

14
nstrunent ca ation was p o usi ng a I con

the sangfleteihwas squliistated .at fdididinpBlatiae, Idd lettddamdeAnitrogen at a rate
col orl ess E(I)ag e of Cl8H22N5Q2, C7THSQ2 havi ng .
of 10afpik Hprit €00 df-mbRrssagtle el wasshencaplagbio 4 "SEbeivrr Raige
. . ) B
B4 0 8 0 255 ST i ARG TRt i
reporfedrffcan fRdniVeciiéa,poirt aditatiaasitio@? = 0. 71073A) on a Noni us
KappaCCD equi pped with a graphite crystal, incident
[01533earﬁ?wbﬁ&ﬂ%¥ OYRSEIgIeNtsCrEAre CEERS OHYPIAGERE ApetErtely Meided on
r ined fr | 1 ef | | ;
s B0 A Dol 05 MBI FELARTE Db UL

to eitler( 506r 280 °TREbIeghidniledosios aj -ci0t AC. f TIHEPEITAAGE SEAkFIRACK
was 0.41"' indicating good crystal quality. The space

twicedhefiarp theassmpla wrnhanid BYSQ He: program XPREP. From t he
Exan?#%%er ”ﬁ{érﬁm%h?ﬁﬁa%ﬁ@é{sgglgig%GE_Z”’ X0 k=2n, 0011=2n

rom subsequent squares refinenment, the

[01543p aCEhe@h04a v iatri€l &iadysed wed pedotge ARl TA(TAStrurdhts 29b0e
data 43 WD 2007/ 035372 PCT/US2006/ 035701 were
thermagrgvimetaig aaelyzert Eaplesanle wapplageplynn afpiguipesagple pan and

s B TCRO i fed I o sl A RbAemperanuce

then Bekddagidehitrofenitiaahite4$ 80 °Ciin cupifdl Lififal térhPerRBrensI380 °C.
~integrated wth DENZO-SMN. Lorentz and pol ari zation
Nickel@ng dumnelts wigee esedpp ticedlibratioharierds: The | i near

absarption coefficient 1.5,0.9 /cmfor M Ka,
E—mql@gi%aﬁ[%trﬁta é%??opgépb%sor ption correction using
[01553CALERAEH e Waisrod By ve - perfdindaSItiiesd PRk&Rebt stagembented on a

ranged gréom 0. Qﬁgjyt 0 (? 976. A srigidondary exti %cti on

Leicaclovr e niigmscopas Saipples edre dbatreeditsings 20X objgoiiveavisine lambda
refl ections were averaged. The .agreenment factor _.for

plate pYith iGsP PR s STODIS™ ST seRt iG] BREBA 40 Coptalieg and

visuaﬁg U Eas TR g’t&%@&a@&%@? i e captifred hEiH%talS‘P@)TY‘E§i§htTM
sol ved by direc nmet hods using SI RZ002. Theé renmal ni ng

coloratigitat cawere withcSP@T Sofiwateoc 8 5. ibhechdt Sege mae calfboated esing
synt heses.angggro en atons were included in the

Smfamg%qi%n\f qsgsm?lgpﬁg‘&n? YRS on the at omto
Mﬁ%‘gﬁj ]?J%ﬁ'i/erail"l%n%?ﬂl%frﬂmS@é&f#&%ﬁ(ﬂﬁfR¥ efined in

N matri x | east- squares zing the function:
[0156] Infrared spectra were acquired on a Magna-IR 860° Fourier transform infrared

(FT-IR) spectrophotometer (Thermo Nicolet) equipped with an Ever-Glo mid/far IR
source, a potassium bromide (KBr) beamsplitter, and a deuterated triglycine sulfate
(DTGS) detector. An ATR Thunderdome accessory with non-concave tip was used for
sampling. Sample preparation consisted of placing the sample on a germanium crystal

and pressing the material against the crystal using a plunger. Each spectrum represents
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EWF12 -1FFlI2)2 The weight wis defined as
1/[02(F22) +(0.1225P) 2] where P=(F 2 +2F2)/3. [0146]
w@earnesrng factors were taken fromthe "I nt erPEr/Us2vaé/035701
Tables for Crystallography”. O the 4589 refl ections
were used in the refinenments, only the 2414
256 cpeidietsdannenllsctedt aFa spertyalFelutiverad dused An airdabkgrbend daga

R. The fi pal le of .refi t included,k 321 .. :
set Wik oL T D LPEALE U 5 TeTRBTVORGER PRAPBLEA B faking apetio of
these $Wb [dhtaWBR aglnQLali SBS. WhielGHii oRbediod R IR HBrmed using

devi ation) wth unwei ghted and wei ght ed agr eenent

polystyaeteors of : R=> | FO -Fj/y, FO =0.068 R = ~(y W FQ
- F, 2) 2/ Fo2)2 | =0.150.[0147] The standard devi ati gn
0157 THEapd Shrat v BP0 G aE bt s 1o tnen kgt
. | nakeodif f » ‘ "ot
confegh T RYELDE L] RBNCBebRuA R R o bR Lol

into & [B-dhim diakBter dipe A datlgrodmirdatdset des erquirnd withranclighinent

| ut t fined to -1.00. Refi Nt .
s g vy 6 LK LY T BUEnES, i SORERRS apored By B & it of

these%éltsﬁlsklg %ggimiégcm&ﬁw. "Wl M{B@atfe)ﬁi\% PREBEHhARing

nput ati on sorder and “Anor phous
polysGoateent of M Il ed Sanpl es: The weight percent

crystalli nigy of mlled sanpl es was determ ned by
Exa 8 I BAMYLSPRGIFAFCOR% 44 WD 2007/ 035372

CT/ é [ r
0158 PR o T S R B EFE 0SS0 B T Rlino
NicoKBD T3 0pesafnaarsepaciaietiomasvelagth 6fol064 aunpl Apprakinimtely
signi ficant anmorphous content. | n-house sof e was
0-6-0&%00ff1%cf:YNé}43@eppwvs‘tf%ﬁ et igadi3icdac samples, ot ksl
spectfao&lér@@ﬁe%sﬂ@é with%ﬁ%ncﬂﬁﬁl;galmu‘?% Asedi@VIRARABNRYUR tor. The samples

concentrations. For t n- house software, X-ray
were prapaeed fodatbysisdy placisg the moddriaeth agldsstdapiilagy SN MERstubé. A

s AL b SRR o S B A st
di d- d i i
4 cm @ﬁ{éﬁi@%eﬁepa%ﬁ&raﬂ&m m%&&% Qb ra i Swad %e?fofi‘ﬁ% L&Hs

The nt ano ous cont ent s then cal cul ated by
sulfudatderyriohexepet he rati o of anorphous to the sumtotal

of %II tgrge conponents. Both nethods were run under
Exa cfros PYand provide approxi mate val ues
[01595;”' ysm&t%“lg] yMﬂ Lﬁgz@ﬁa bl £mirly ¥ AMididdt @egnﬁ:é?étmd%ﬂg% Bruker

nbi ent an I qui'd nitrogen " tenperatures generat
Instruthans AM-250 HecmoBetePatkmbgread énldmyength o6 5185 efesha$ié Liamsor

frequphig SGPOV G+ SHASTBAICGT i deled droN D Edpdt NP4 ng
sreoBFLI ) G ABIRIOHSEAIAL 4 M 0 S Bt
time,arfal yecedd BylaxXbitReenbdanpat spectras wikth ofi 64000 HnwAth 32K data
points, and 32 co-added scans. Each free induction decay (FID) can be processed with
GRAMS/32 Al software v. 6.00 using a Fourier number equal to twice the number of
acquired points [or a larger multiple if zero filling is used] with an exponential line
broadening factor of 0.2 Hz to improve sensitivity. Peak tables can be generated by the

GRAMS software peak picking algorithm. For these spectra the residual peak from
incompletely deuterated DMSO-dg is located at approximately 2.50 ppm.
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wi t hout vi si bl e anorphous content. [0150] Cal cul ation
of Anorphous Content of a MIled Sanple: XRPD patterns
w@p007/0333red sanpl es of Conpound | Forma A exhi BCT/882006/035701
peak broadening as well as an anorphous halo. This
suggested that two processes were contributing to the
ExampRsl®): (Vloisturg SoaptioniDesorption strmlyses e si ze reduction

causi ng the peak broadeni ng and
[0160% a Mol B SRS SR ere ROBRICHIT § ST SGrataD Vaor
19 0 rs d,h
s B A M T Pl o g
95 % rwamé hutaSBE (RE]) at I(E%eRHriﬁtemlsannﬂar ainmlfogEmpumgA Sﬂ'ﬂnples were
i ght percent _of anDrphous materi a th

dry
not drigfl pHeBtosaAbbe: EQBEDORODI RIS (PTARAES PR EsEnAP I8 %
I .
weight e S8 TR Rl g PRl ARG EROAL DEFRBRS NG Bicth
criteri&®@WRshéd th@n DAtewap mbm@rfmted fopthetinidal moisgpratontawof the
anor phous content. le 4: Differential Scanning
sampl@al l‘éérq:lr?@ti Ry P(‘EE@)“Sﬁ[dOaﬁB?f PR SRS scanni n g

cal ori I using a TA Instruments
M&&Fﬂe gefl'lﬁ?cwgggﬁaﬁ%lghc gor i meter 2920. The sanpl e was
[0161P! aged Figher @miadtte) water HEGsisaan beporfotrel aveddlntg to U.S.

accuratelyarecorded The pan was covered with_a [|i

Pharmapepaekreriol. 84.imgseerl 92in & %8%%@@@961%%&}% BcaRaeivile:

R e

coulolha&esa@tmﬁ@g {0/thé publigRed prodedurdatd the mp@ufictine’ s@:ﬁ)uﬁﬁ&tﬂ
I ndium netal was used as the calibration standard.
Hﬁﬁuaeﬁ@rted tenperatures are at the transition maxi na.

o1 S15PL1 B PGl NI e S G

and e@‘ﬂr&ﬁl&é dtategdbde, 110N HeamdersatodrtRat theh;e anbeémmﬂltamd&ixamples
nitrogen at a rate of 10 C/min, up to 100 C.
are intsafgl © heallystigse rathen tf@éélf@&ngoAMB“C“H%F%‘F[%‘“B]@FWQM

t
o RS By Sl BTt 490 el nd
intendeB fthA &hds® Pdadidatiof ankin@arittiasshll indthin {he 36&Je oEylnd ingeiDB@

experinments were carried out by placing ac y
and thmpgﬁmd climp| A8 PRI HHIBBLFAALS, PSR aé‘é %\Rglfsem ed in this
at ed .unde mn to either

sopliclh §F 18Rl BLREAR nebEh B orbiyl 0 M 2
procedure was repeated twi ce before the sanple was
~heated to 250 C. Exanple 5: Thernogravinetric Anal ysis
(TGA) [0154] Thernogravinetric anal yses were perforned
using a TA Instrunments 2950 thernogravinetric

anal yzer. Each sanple was placed in an al um num sanpl e
pan and
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inserted into the TG furnace. The furnace was first
equi librated at anbient tenperature, then heated
w@p@en3ssrirogen at a rate of 10 C/min, up to ar€T/msi006/035701
tenperature of 350 C. N ckel and Al unel TM wer e used
DPP4 So%rs‘g,t&e calibration standards. Exanple 6: Hot stage
B roscopy (HSM [0155] Hot .stage m croscopy was
performed using a Linkam hot stage nounted on a Leica
m croscope. Sanpl es were observed using a 20x
Whamd%ectlve with a lanbda plate with crossed
poI arizers. Sanples were sandw ched between two

coversll s and. sual | Y S :
Lo ARYLPQion GEpLst Oglpga%/ %{glﬂlsa?geaﬁsa@%%fl Cffn5| %%H 8
present 1n%|1}%0r91|116 iFbAh A%ﬁﬁb@rlmdtﬂy dpkeGF rrﬁi@ef plwarcel propedtids. sSlectﬂ:'dh &om
stage was calibrated using sulfapyridine and
the group\gzgnﬁlsting@fusp mel ti ng point standards. Exanple 7:
Four er LGRSO e LA
an ffr ayal?owud sagg%&lo Lu'rfﬁéﬁ g’@g%ﬁ@éﬁ%n a I\/agna- R aCl S
follows: Fouri er transf orminfrared (FT I R) spect rophot omet er
(Thern < 5 -m. d/far IR
sourc alstis beafsp , and a
usmgCuMgl%ﬁ%ﬁd tr| gI yC| ne suItLate (DTGS) d;et ector. An ATR
under dome accessory W non- concave tip
arfl&spegtamp FomprisigaSPIRtipR BYEF at 1dh. E¥nsl e bg@fangﬁg% I
F“f R%%'AF gecﬁﬂ %o%?ﬁ&‘iﬂg?é’aﬁés% Y(%sahma@@hspm%snw M@s 1624,
erral "agai nst ystal using a plunger. Each
1689, 28832887 atith A0RPrasentds 46 V\o 2007/ 035372
PCT/ US2006/ 035701, 256 g scan eac e %é 73 °C
a difisgqnfial scprrupg quWthSpi a“%wa“aﬁ 8@%% fd d4t e
to about Etecv@s acquired. A Log 1/R (R = reflectance) spectrum

was acquired by taking a ratio of these two data sets
agai nst each other. Wavel ength calibration was

per f d usin f
R
present ngﬁ&%ﬁﬁih}b Kdrhe ciCeddieizt @by bhe dihromphBpet progerfiecte)ected from

| e preparation consisted of placing the sanple
the groupy W@SW&@ nmm di amet er cup. A background data set was
" Beif AGRr difrh@n Lk as

f&g}é& ?g‘gflﬁﬁ%ﬁgﬁgﬂ%ﬁgﬁﬁ u‘gﬂrﬁa\l/\llg%st fgéggr&k re byj%t aking a

follows: ratio of these two data sets agai nst each ot her.

°20 M:‘é:‘ﬂ :3'1919?}& € !,_1:095 7‘1{)8%1" WS P4 IRHT U997y 12,38 |_14.00 | 15.20

1 DO %‘DLB e TxXan ot ?o AT Ilgb CiTOSTOPY [sU ook 27
—FT-Ramam SpectTa WEre acqui red on an FI- Raman 960

20 Spekl Oneiar |(Bel nas Neco®l Bby4s [Thiss | sert|roret ars2 Us ess?
U1, _an excitaui on wavel ®agt h2iof [ 1664] i | Agpr dxSimlt el7y | 34
6-0 Wof Nd- YVOA | aser_power _was used to irradiate
20 | ha2 9 admPes | PR3 RIAEN| 2388 | 2422 | 2444 | 2587 2614 | 2702 | 2762
11, 14 9 11 20 | 9 7 12 16 4 28 16
°20 28.09 2852 | 29.06 | 29.26 | 29.74 | 30.17 [31.66 | 33.02 | 34.34 | 34.86 | 35.12
I, 13 25 14 9 8 3 4 3 12 7 11
°20 35.50 36.07 | 3732 | 37.52 | 37.82 [ 38.02 | 38.29
1, 8 8 3 4 9 9 15
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spectra were neasured with an indiumagallium arsenide
(InGaAs) detector. The sanples were prepared for
wW@e@lp33332 by placing the material in a glass cBREi/UERANg035701
or NMR tube. A total of 256 sanple scans were
cted from400 - 3600 cm-1 at a spectral
DPP4- 50?%'\’5 ution of 4 cm 1, using Happ- Genzel apodi zati on.
Wavel engt h cal i bration was perforned using sulfur and
cycl ohexane. Exanple 9: NWR Spectroscopy [0159]
Solution 1H NMR spectra can be acquired at ambi ent
usmgcutfﬁmﬂékﬁﬁ@lﬂbre on a Bruker Instrunents AM 250
[ tdrn0
SRR flap ip oG pEuc nPY, 80,2001 BORdeT 18, 1026,
1063, 109zar113)33 1dvsgal ¥ ad3i n2BVR3¢6.ad84, Dl%b}tﬁm 18FetA58al4T4n1 138,

1592, 1655 dwts SHER L4000 BErrg 60 Boicn S Pl Bhteen
at FRIEmaA sE&%%M&Jm fgg;eélis 26499 381 M7 v 1) 082 Hogrtia27, 1039,

poi nt's, co- adde scans. Each free induction
1065, 1081@da93 (IFBE)L16%r 168, 1H73CH84.@0Gi 1235, I3RRMY3I21365, 1385, 1417,

B e e i

3026, 3053 akEI070fckd b is used] with an exponential |ine
broadenlngfactor of 0.2 Hz to i nprove sensitivity. .
a Piffdeentiabicanning prlpramehineeir sy hayjng Heendehames e fi,gbpt 173 °C
- pi cking al gorithm For these spectra the residual
o aboutgeak from inconpletely deuterated DMSO-d6 is | ocated
at approximately 2.50 ppm 47 WO 2007/ 035372
PCT/ US2006/ 035701, Exanpl.e 10: Misture
3. AQIPRPISRIEESUPRRS U CAREIYEEs [ 0160] Mbi sture
GRBEﬁmQ&&QrathﬁQ Al oMebtpehd BS e in 901§ﬂibrph10 Form A
100 Vapor Sorption Analyzer. Sorption and
charactenized by pne onmdmmlywl@rmttieé selediedoiyein the gravyeonsipting of t o

ag%(ﬁ%y :pg‘lé’g?{ &1 ﬁ aé (gpl di ttte &éls%'_gv\aélr%ltét f%&url/ S gg ég'fagorr\éﬁ”hﬁctﬂ)ﬂqﬁlgs at

lines as f@H@xWSI S. EqU| I brl um criteria used for analysis were

0 n nl—_\mrnfoc,\Mtha
i el Jizc' 8'52” I Bdels 5%k Be%vei ght
usmgCuCKMa%ﬁaltféﬂ was not rret Data were not corrected for the

initial noisture content of the NaCl and PVP

apdR epaggenl caspriaing lobsorption pselesrid a2 Hs 13 lr%«éﬂﬂ d 613 andklgoy cm’’

r.._Anal 61] r [ er

DET ORI e AR o4 1105 1357 lass, 337, 1365, 1624,
1689, zgagczglggllaﬂ@3@26dﬂ15and Phar rracopoel a, vol. 24, method 921,

U.S. P. Pharmacopei al ; Convent i on I.nc, Rockw I1le, ‘Pé];ég’

e diffsrapia ST cal il sBRr RUgt havaREAn SOGRERR rapGe Rbput 173
°C to abgdtsiggeg %4 qtration using a couloneter according to the

pu procedure and the manufacturer's coul oneter

on& st muetphansaceutical carriers.

4. A pharmaceutical composition comprising:
Compound I wherein at least a portion of Compound I is present in polymorphic Form A

characterized by one or more physical properties selected from the group consisting of:
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[0162] While the present invention is disclosed wth
reference to certain enbodi ments and exanpl es
waletaissm above, it is to be understood that tPEFES2006/035701
enbodi nents and exanples are intended to be
DPP4501§bﬂ§trat|ve rather than Iimting. As such, it is
contenpl ated that various nodifications and vari ati ons
wi || be apparent to those skilled in the art and
anl XUr8NYRMIct Midfactib® peei diithisalgdnt fasrabdingandjatdifinstidelides at
' wi thin the scope of the invention and the appended
llnesasftrlloadsns All patents, patent applications, papers, and
°20 ”Ué’ﬁ° b'é&” 1545 1T .84 GPHRE GO 12426 14960] POE atieeh PYis.20
I, retger BN it el entg rety. [487WJ 2007/ 0858727
I-’L,I/szUUG/ 035701 DPP4-5018-WO What is clainmed is; 1
26 _|A i6enposi7is on e npts7si Iny-0Caiatimd0-44 wWAPe| #1841 Aeast2182 |
VI, jporiion of Coni®ound® i 2! greemt 20 4 p8l vt ohi &L Forat

TOT PIII \>2 1 o
A _characte d v oRe—oFf ahyvicl r\nl -
°20 o Hdlt lo b2 334 12 23,64 | 23.88 o197 Poya ~ . g7 P BRI 6S [ 2762
I, AT e e pr9bl.ll.b7 SUTTY 1011 all A-TTdYg 16
owder—dr-tfracttonmpatterm Wttt sal f ent feat ur es bel ng

20 TTEHs@8 [T kET actdgan bdsees2zoas | oot || ows: | Pomi { b4oa [(A8 | 35.12
11, 44 10,84 17.82 [189 /5 25. §7 8. 52 usidngi C2- Ka 7 1
radiation; : an |R spectrum com i ng absorption

20 phenke Rt369D1D37.3p3R87.5214782 |18 é&?-? 1697 cm1 an
,__ET. Ranhn SpebtPunt—dombrising paaks—at 1065, 1103,
usmgCuJI@(;ﬁ@dlaggﬁss 1337, 1365, 1624, 1689, 2883, 2983 and

026 cm 1; and a differenti al scannln% o Iqsi 6 y
i Foter 0 HROPIHAPSEion RETkR Slge 6 Tl o O 1936
1063, 10%"1%5 197 012 108y G9RROSHEI 13 4%%9@3%&”914@%3%{@4' 1532,

erern a Ol‘tl on o npoun pr esent
1592, 1613] 1691, R0%Y, ph3 @ 2540, ms% 748 286,298 2K amhé08§rcrlitror e

sical properties, selecte r

RGO AR HOr b7 o or, pdgfs gz 1039,

1065, 10?& thos 61'155”1&5? qu r161$2 beaigngi28j @35 d12f88r1533t71 mssl 13&5514&37
ows: 020 44 10.48 10.84 11.
1446, 1444, 1@94 ]145'885171, 1997,11§2201651,11|68? 16032898, 21&?38295@ %97@ %%93
16..83 17.48 17.82 18.75 20.09 20.48 20.64

3026, 30%?“5%9“’?8 21.52 21.82 1/1 3 4 50 100 21 5 20 83 51

hds’a Sifferential scanning calorimetry spectrum having an endotherm range of about 173

°C to about 195 °C; and

one or more pharmaceutical carriers.

5. The pharmaceutical composition according to any one of claims 3 and 4, wherein the

composition is a pill or capsule adapted for oral administration.

6. The pharmaceutical composition according to any one of claims 3 and 4, wherein the
composition is in an oral dosage form selected from the group consisting of pills, tablets,
capsules, emulsions, suspensions, microsuspensions, wafers, sprinkles, chewing gum, powders,

lyophilized powders, granules, and troches.
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020 22.10 22.88 23.34 23.64 23.88 24.22 24.44 25.87
26.14 27.02 27.62 14 9 11 20 9 7 12 16 4 28 16 120
wQ 30000338 52 29. 06 29.26 29.74 30.17 31.66 33.P2r/B&20861035701
34.86 35.12 I/l 13 25 14 9 8 3 4 3 12 7 11 020 35.50
; 37.32 37.52 37.82 38.02 38.29 1/1 8 8 349 9 15
DPP450§SV%% 2007/ 035372 PCT/ US2006/ 035701 DPP4-5018- WD
usi ng Cu-Ka radiation; an IR spectrum conpri sing
7. Tﬂ@gl%ﬁbée@ﬁczﬂ’ eakosaton®RBordBige aBiléhe 2RimO8dnd 4,Gbrein the
1063, 1094, 1135, 1173, 1212, 1231, 1284 1316,
compositiggg in q_%glterglg@,qage]fqm selq_(z;gigfrory;4kye4gro%c372131st1%cg’zsuspfg§_13ns
mlcrosusée 70?6’%3%% r%zs‘?bglﬁ f@f& mtglﬁg §0r sa%)ﬁéﬁs%?%%n%uléﬁga%on i)?élg to
injection 2dnd8@planfBlk,detités, 918, 987, 1003 1027, 1039, 1065,
1084, 1103, 1135, 1157, 1167, 1172, 1184, 1206, 1235,
1288, 1337, 1365, 1385, 1417, 1446, 1461, 1474, 1557,
8. Tﬁéél?armgcé%gcal %&%é sﬂi‘o@ﬁ’a%cor@lﬁ%q of 2B88s 3 %ﬁﬁ&wr?e%ér? the
0, 2983 026, 3053 and 3070 cm 1; and
compositthnfif edaptedifat toglcalrmnnagsdmhdraldnmum;atlspect rum haV| ng an
endot herm range at about 173 C to about 195 C 3. A
pharnaceutical conposi tion conprising: Conmpound |
9. ?ﬁa@ﬂnﬁce@ﬁczﬂ QafposiddOickbraihgQb af3poHRAMRMirhs 3 &ndo4,&RMdin ke
ynmorphic Form A characterized by one or nore
composﬂpﬂwlg itrb@towﬁldﬁéﬁﬁmd@srn@éioeaaeé@lrm pedrptadHeony le g0 pstes sistng iy
SUSpGHSlCﬁlS I%’lﬁ)rll S%l(sp%giyl%l%omglgloqk fd &};a?[gsz %@qp oﬂﬁﬁgrﬁg riotpﬂnts httn%ﬁlrés EL_SteS
powders,ffodhgwerosdPg Sﬂrigatmns( gys BuhfosliOri8 bandaBR, &fdl. déﬁnﬂ?pa&'ﬁes.
28.52 wusing Cu-Ka radiation; an IR spectrum
conpri sing absorption peaks at 1212, 1365, 1447, 1613
10. THE Bha]-&ggeuﬁml com?i&ﬂfoB RB0RMoSH LT SieBreRiRe 8 shdg vﬁ%?é‘iﬁ the
at 1065, 1103 235, 1288, 133 1365, 1624,
composnicsas in 29880837 dspze farmiselested fieastha gmupfcenses’ﬂntgaptf Powders
aerosols, nnsll(g[g ca}: or L i_met. Y %ﬁcggt ram Qaw ng an endot herm
0 Fgﬁﬁg BEOUTEE?ZO 20 8B8 0 195 C, and one or nore

phar maceutical carriers. 4. A pharnmaceutica

osition conprisin
Thegl? 5 2

11. armaceutical composition according to any one of claims 3 and 4, wherein the

polymorphic form of the compound is at least partially preserved for a period of time following

administration.

12. The composition according to any one of claims 1-11, wherein greater than 1% of

Compound I (by weight) is present in the composition as Form A.

13. The composition according to any one of claims 1-11, wherein greater than 5% of

Compound I (by weight) is present in the composition as Form A.

14. The composition according to any one of claims 1-11, wherein greater than 50% of

- Compound I (by weight) is present in the composition as Form A.
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Compound | wherein at |east a portion of Conpound I is
present in polynorphic Form A characterized by one or
worRee/0pi3ysi cal properties selected fromthe grBCpUS2006/035701
consi sting of: 50 WD 2007/035372 PCT/ US2006/ 035701
DPP4-501 R 5018- WO an X-ray powder diffraction pattern with
salient features being major diffraction |lines at
lines as follows: 029 9.12 9.44 10.48 10.84 11.34
15. Tlib%oﬁg)ogiaoﬁ 4ocb it bdy 3% ddlAMhs 15112 Wherkinlgrdat&Ghah 2580 &0
8 3 5 10 27 020 16.83 17.48 17.82 18.75 20.09 20.48
Compoungd (byweighi s prasenginghe emppsitigp as farm 4. 4 50 100 21 5 20
83 51 17 34 29 22.10 22.88 23.34 23.64 23.88 24.22
24.44 25.87 26.14 27.02 27.62 U 14 9 11 20 9 7 12 16
16.  THe d8pbbitiod A& 0RBaHO a2B ohPof2%aif6 120, BBe2bh Hdat@Chdir9®h 066
33.02 34.34 34.86, 35.12 111 13 .25 14 98 3 4 3 12 7
Compoungl (byypeiehs inpesspt i fheepmppsidipn 85Fam 8> 38 02 38.29 U 8
8 349 9 15 wusing Cu-Ka radiation; an IR spectrum
conpri sing absorption peaks at 830, 876, 910, 950,
17.  TIBSDHmMpbEiBidn adORBYg tordB8ne aldaims 1185 wherpirgreaterithan 9378 of
84, 1316, 1334,. 1365, 1384, 1447, ,1458, 1474, 1532,
Compou"ﬁ[é% vk is piggyt 1“%%“8‘2@25@‘6? a%%%‘? 22506, 2743, 2860,
2958, 2979 and 3085 cm 1l ; an FT-Raman spectrum
conprising peaks at 825, 881, 910, 918, 987, 100

. 3
18.  Theogppositigy accoydiasto appgre oficdlgms 11havhergimereatqrigan 9% p5

compnrbs oA RS B A% 1T 15

2860, 2883, 2957, 2970, 2983,. 3026, 3053 and 3070

cml; has, a differential scanning. calorinetr e u
19, ThgReRRn araBt R Y Sh 8 R TsoLE St Eeptr GRESH% PR
Compourfd I (B %eQRB iOhrcHRA & ROSSHRERIGhISBorg@Lriers. 5. The
pharmaceut’i cal conposition according to any one of
claims 3 and 4, wherein the conposition is a pill or
20 A qp%ylg>adapted for oral adm nistration. 6. The
' éﬂé?ﬁﬁ%éﬁglcal conposition according to any one of
a phainABeud caRGmposiNétedoriphistngeong@INO $ ivhérein at Seabtra @tiar of
dosage form selected fromthe group consisting of .
Compous} i Sresem B4 BAIEOTD s FOHN s ChaBAHATSF O R NS GRRIR B el properties
1 Cr0S QR fers, sprinkles, chew n um
selected fg%r\f/i\élger %’8@&%31{3% of\a P g9

an X-ray powder diffraction pattern with salient features being inajor diffraction lines at

lines as follows:

[ Position (°20) | 9.44 | 10.84 | 17.82 | 18.75 | 25.87 | 28.52 |

using Cu-Koa radiation;
an IR spectrum comprising absorption peaks at 1212, 1365, 1447, 1613 and 1697 cm’;
an FT-Raman spectrum comprising peaks at 1065, 1103, 1235, 1288, 1337, 1365, 1624,
1689, 2883, 2983 and 3026 cm’’; and
has a differential scanning calorimetry spectrum having an endotherm range of about 173
°C to about 195 °C; and
instructions which comprise one or more forms of information selected from the group

consisting of indicating a disease state for which the composition is to be administered, storage
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| yophi |l i zed powders, granules, and troches. 51 WO
2007/ 035372 PCT/ US2006/ 035701 DPP4-5018-WD 7. The
w@b@rossseut i cal conposition according to any OPET/U82006/035701
clainms 3 and 4, wherein the conpositionis in a
teral dosage form selected fromthe group
DPP450@% sting of suspensions, m crosuspensions,
enul sions, solid fornms suitable for suspension or
informatici Ao} ﬁ)'efcbﬁggélﬁﬂn 19% i @matibh S inQPhctiBfiel em:?m Rb@R)
evi ces e maceut 1 cal conposi ti cor |ng
administet the apmposiEomf clalns 3 and 4, wherein the conp03|t|on
is adapted for topical or transdennal adm nistration.
9. The pharnmaceutical conposition according to any one
21. ARk c&hpiidBe:3 and 4, wherein the conpositionisin a
topi cal or transdermal dosage form selected fromthe
a @ﬁ@we@t@nkqt@npqsgloafcom@ugpg Remppend Ivkareis aslp@sh 8 portion of
Compoun? Iinfls Cqsfesregt: in p%[ ??aonshlc gce)rlm\‘j’\é Iar%tfoa rcriédy olarllgtrog morésphysmal properties
selected fﬂohfﬂhggfdupl&anmﬁﬁlfga)ys suppositories, bandages, and
dermal patches. 10. The harnaceutlcal conposi tion
an e Ey gt @léfr%?ﬁyn Bt |S%h%fesm5ﬁﬁ deipg mygiydaifiqctiqpelines at
lhwsasm?BQBOS't'on is in a pulmonary dosage form sel ect ed
romthe group consisting of powders, aerosols,
suspensi ons, n1crosuspen5|ons and emul sions. 11. The

havrnmnmoniit 1~ N O na_nf

020 |M Y2 Wﬂf‘;“ﬁ‘oig FrRes 1150' VACH W_si‘w A 1490, | 15.20
I/IO L,TG’.'FI 056Jlllu '—I-B Ejgﬁl 1 .It:4 IgJU YEIUI |J Il7bl Ugl I].O C TC27

conpound 15 at feast partiralrty preserved for perTod
229 _|ofic.43l e 1t Tlowsnd isasim 20bsl roakd Om.c41220.97he21a0hposi [ 12080
I, jacgording ta aty lone of 2¢l aims 1-D1,] whereism gr&ater 34
than 1% of Conpqund | (by weight) is present in

e
%0 3hlodi 21Bn |a8bd Bon ] 2188 [ PAZ LBABET] kRS b L A1 hg o

= =g

W, | 2 b 00 de e o0 ] 0 | Ll e, b4 L 28] 246

o Al |\ T Ul LI L™ L L, 1 T yl catvet TIr T J7

20 [CoROUNYs b (0% ol BHE | 3552 PTETEE 1661 318 APPSEE P15 12

7, |asiForm g 1A 4 THe gonposi (1 Gn acgondi fig  azany ;ong of

clains _1-11, wherein greater than 50% of Conpound 1

20 |(BYSowei ghen) | &7.3prieyent] 3742 {| 1380 0pRF8gi t i on as Form A

v, (5280 I[20@7/ 035372 US2006/036781 ! DPP4-5018- WD 15.
The conposition according to any one of clainms 1-11,
wherein greater than 75% of Conpound | (by weight) is

UﬁngCKIEae@ﬁmﬂan t he conposition as FormA. 16. The

o IR RS b 0u IR B 06 P gt
1063, 10909f Blssmlmnmmelmrmw, 131090 1304, FO6IN14884, 1447, 1458, 1474, 1532,
1592, 1613, 1697, 2082, 2230, 2540, 2596, 2743, 2860, 2958, 2979 and 3085 cm™;

‘an FT-Raman spectrum comprising peaks at 825, 881, 910, 918, 987, 1003, 1027, 1039,
1065, 1084, 1103, 1135, 1157, 1167, 1172, 1184, 1206, 1235, 1288, 1337, 1365, 1385, 1417,
1446, 1461, 1474, 1557, 1577, 1597, 1624, 1652, 1689, 2230, 2860, 2883, 2957, 2970, 2983,
3026, 3053 and 3070 cm™;

has a differential scanning calorimetry spectrum having an endotherm range of about 173
°C to about 195 °C; and
instructions which comprise one or more forms of information selected from the group

consisting of indicating a disease state for which the composition is to be administered, storage
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17. The conposition according to any one of clains
1-11, wherein greater than 95% of Conpound | (by
wowei0gsPp7i s present in the conposition as For nP@I/UIBNG6/035701
The conposition according to any one of clainms 1-11,
DPP4-50 (fln greater than 97%of Conpound | (by weight) is
sent in the conposition as FormA. 19. The
corrp05|t| on according to any one of clainms 1-11,
informatiek Bletoipeatied, doiap if?&Haabn addDiRbeisiend regiingoght) i s
present in the conposition as FormA. 20. A kit
administec thepingpsidgon.a phar maceuti cal conposition conpri sing
Compound | wherein at |east a portion of Conpound I
is present in polynorphic Form A characterized by one
22, TKYkITRES RS hepbndufeRemnts 2@snd Ble whetearthé kitnpmhesegtieup
_consisting of: an X-ray powder diffraction pattern
compositighitha EWItnéheose daitur es bei ng maj or diffraction |ines at
lines as follows: Position (20) 9.44 10.84 17.82 18.75
25.87 28.52 wusing Cu-Ka radiation; an IR spectrum
23.  Asanmpld dinnguibsos imeisingeaks at 1212, 1365, 1447, 1613

and 1697 cm an FT- m conpri si ng peaks
2 GRMPASHIHN 295 ngioz%‘?/oni;gganﬁ?g‘sggc 65, 1624, 1689,
p#B83ng AB3a@nd 3026 cm 1; and has a differential

scanni ng cal orinetry spect rum havi ng an endot herm
range of about 173 C to about 195 C and instructions

24, mz‘rrégf gg Al %‘Sﬁ%et{l 2% QhindW glal];nofmhgimﬂ 11@:3 ﬁﬁgagfn '?natenal

e grou consisting
comprise§lh @RS GerFbAll@isingthadunglositibe. conposition is to be
adm ni stered, storage 53 WO 2007/035372
PCT/ US2006/ 035701 DPP4-5018-WO i nformation for the

5. TROMY o? hl%ﬁufagtgt%' a{agocfﬂ %% S QAD vaRekil ﬂl%tcbh’tﬁﬁlbp&ﬁnprﬁes a label

regar ow to ister the conposition. 21.
indicatink( Dﬂie Qromtre n&mbgrs o: § tlpﬁwpumwsusmr@@f agbsppersitate &m which the

cornposn%g::gr | SI ?1‘11{1@2%?%%@3@6} oer{?g %_g?%ylﬁgfe %1 gm%tl&irax!id/(?ﬂngﬁuctlons

regardmgcﬁw @%ﬁﬁﬁlﬁ@ﬂth@%oﬁﬁ@m%n nmore physical properties
sel ected fromthe group consisting of: an X-ray powder
diffraction pattern with salient features being major

i b Mg SRR s e s by e

comprises the composition in a multiple dose form.

27. A therapeutic method comprising administering a composition according to any one of

claims 1-19 to a subject.

28. A method of inhibiting dipeptidyl peptidases comprising causing a composition according

to any one of claims 1-19 to be present in a subject.
29. A method of treating a disease state for which dipeptidyl peptidases possess activity that

contributes to the pathology and/or symptomology of the disease state, the method comprising

administering a composition according to any one of claims 1-19 to a subject.
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111 7 56 3 28 10 8 3 7 5 10 27 020 16.83 17.48 17.82
18.75 20.09 20.48 20.64 20.92 21.18 21.52 21.82 1/1 3
W@ 20030302 21 5 20 83 51 17 34 020 22.10 22. 88PQBUSW06/035701
23.64 23.88 24.22 24.44 25.87 26.14 27.02 27.62 U 14
DPPA4 sog 20 9 7 12 16 4 28 16 20 28.09 28.52 29.06 29.26
-305%! 30.17 31.66 33.02 34.34 34.86 35.12 U 13 25 14
98343127 11 020 35.50 36.07 37.32 37.52 37.82
38.02 38.29 U 8 8 349 9 15 wusing Cu-Ka radiation;
an | R spectrum conprising absorption peaks at 830,
30. A8ndhodXbOprePhithg GBnphouh®OherkGi2 Jeastb®3tionldfSZymichiads [ is present

) 117%, 13151, 1%%%], 1284, 1316, 1334, 1365, 1384, 1447,
in polymaygl Form A the mefhosd compsigig: 1613, 1697, 2082, 2230, 2540,
(a%é%ﬁalh%&?tﬂ)% FrotB 88 ofdB Rl % eI ofRA: FABRs EMhprisiAR) %ciztoone (ii)

Raman spectrum conpri sing peaks at 825, 8
acetonitri®] §ii) 9870l (00 imatBP 7yl fokdR9(v) dia6E:; (\mD@hanol 103) ethar% and

7,, 1172,. 1 235 37, 13
ot bt e 09w 58,
1sopropy1 bo&ae; kB8 MmetA30, (xﬁﬁﬁl@thy?&gﬁ ke@d8S (xv)4ReiRyl 69881 ketdfk? wa)

3053 and 3070 cm 1; has fferential scanni ng
2,2,2-triflggiogthpalt (xyilsieEeyETRfiTaRVGKH) EAucandE iy sty %ﬁgéx}ﬂ’chanol and
gbout 173 C to about 195 C and instructions which
conprise one or nore fornms of information sel ected .
(bh byite tbevepianiod an eophsts H‘cgmdfbyisnelsismgtﬂemymﬁplcﬁus Fase ] with heat,

or which the co 05|t is to be adm nj stered,
high relatg‘iegw%% B oy kA BT O Vo PP SS BOBTRDS A | i waict
DPP4-5018- WO i nf or mati on for t he conposition, dosing
i nformati on and instructions regarding how to
31. A&dmpmi@q@ommir@&qmmunﬂ bwhe@m at TEIaet agiortieoafdPaipmynd bis
present intaneo n%];grﬁ: lll a %%?t%l?zg Ez&rlotn? B}I' IélO zlgsq?% E?ﬂpelg{.?s s%ﬁnaecl tsrom the
gnupcmﬁkﬁhgbﬁ of manufacture conprising: a conposition
according to any one of clainms 1-19; and packagi ng
an MRt b der diZftactibl Paidrh ek ShoRHfs ABREA 1AES WILE nd §FRIH fedkd O
claim 23, wherein the packaging material conprises a
present ugpthCaikeediggen:housi ng t he conposi ti on.

an IR spectrum comprising absorption peaks at 1703, 1599, 1119, 868 and 809 cm™;

heptane;

an FT-Raman spectrum comprising peaks at 805, 1280 and 1703 cm™; and
a differential scanning calorimetry spectrum having a Tg = 70 °C (onset), an exotherm at

132 °C, and an endotherm onset at 183 °C.

32. A composition comprising Compound I wherein at least a portion of Compound I is
present in amorphous Form 1 characterized by one or more physical properties selected from the

group consisting of:

an X-ray powder diffraction pattern that shows a broad halo with no specific peaks
present using Cu-Ko radiation;

an IR spectrum comprising absorption peaks at 3062, 2949, 2861, 2571, 2225, 2136,
1703, 1652, 1599, 1541, 1440, 1375, 1286, 1228, 1172, 1134, 1119, 1084, 1068, 1024, 948, 868,
833, and 809 cm;
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25. The article of manufacture according to claim 24,
wherein the container conprises a |label indicating
wWo@p®70853mpr e menbers of the group consi sting OPCHUS2006/035701
di sease state for which the conpositionis to be
DPP4- 5@@&3;@ stered, storage information, dosing infornation
and I nst ructi ons regarding how to adm ni ster the
conposition. 26. The article of manufacture according
aﬁ CFTcRmamn siﬂé’ctruvﬂmnquisirigtmalesrat 805,834f 90da buF2at 024, €045, 1134,

1168, 1255 R8P RO it hoOBolar DI0Rg HrPita? i g 65 e ind
gig%%f‘@rﬁ ai éc%@n ﬁ‘%&%rﬂh&gy %)? @J}%hgﬂﬁ% %fgf d—lc’}é)gdd?%)g;et)l 9n EfbotRerm at

132 °C, @ﬂ%leﬁ&&ﬁ@nﬁ@mm&;smp.causu ng a conposition according
to any one of clains 1-19 to be present in a subject.
29. A nmethod of treating a disease state for which
dj ' PERALd gﬁecg asgess activity that

33. ‘A?:%t%?@%‘{)eg%{éeaé t tsﬂe pat ?lgy and/ or synpt onol ogy of
QongodndEabeeis halkeast atpogiomatf inthpoongpl is presgnt in amorphous Form 1

e e S50 TR S SRR 3 8.
PCT/ US2006/ 035701 DPP4-5018- WO 30. nmet hod f
2B PR PP ISP A IHER SRRV S bioagéﬁioavlﬁbm SR Cgpeaks
resent in polynorph Form A, the nethod
present %rlggrﬁ%dldt%g crystallization fromany of the
aﬁdRIspam:mgl ooipriging abspsptempeeksmyd v, A§9Y; |1)1 1XB68 ené 80 ¢1hY;

R el b GRe! br) baf piRo Ry ' e

ol FORERRY Scafhif® BAbsimbNY sjektr@h Manal agpd ’Wﬁ‘t@{'onsét) % exotherm at
et hyl acetate;] (x) heptane; (xi) isopropanol; (xii)

132 °C, ammmranpymelac@tsalt®18% XCidnd net hanol ; (xiv) nethyl ethyl
(h)é\é%ﬁgrmt % |sobutyl ketone; (xvi)
OEeﬁrl?oferR TRASPUEEhENST™ (xvii) tetrahydrof uran;
(xviii) toluene; (xix) water; and (xx) ethanol and
hept ane; or (b) by the conversion of an anorphous Form
&;mg@quééaépwgm%@nacmrpﬁlﬁ@as Form| with heat, high
r
PR B O AR P Pl ML o1
charactefigdtityl e lvg moanghysingl propeiixsaelacted frbmabe g@up oodsisting of:
Compound | is present in anorphous Form 1
A@larfGioaideZadrdotonpaictl thatshewp Apsiaddklopridpes tpeetfic peaks
sel ected fromthe group consisting of. an X-ray
present gl Kairadiatiast i on pattern that shows a broad hal o
t [ [
aWIk?&&grgggc??ﬂ sﬁg ioufeaBaisots 022@9 ggggégﬁ@%@% D6,
1703, 1656392599 111549, 1@6813976(11%9122& 1172, 1134, 1119 1084, 1068, 1024 948, 868,

833, and 809 cm’™ ;
an FT-Raman spectrum comprising peaks at 805, 834, 904, 1002, 1024, 1045, 1134,
1168, 1205, 1280, 1386, 1443, 1578, 1600, 1654, 1703, 2225, 2864, 2958 and 3065 cm’l; and

34.

a differential scanning calorimetry spectrum having a T'g = 70 °C (onset), an exotherm at
132 °C, and an endotherm onset at 183 °C; and

one or more pharmaceutical carriers.
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an FT-Raman spectrum conprisi ng peaks at 805, 1280 and
1703 cm 1; and a differential scanning calorinetry

w@p®ensim having a Tg = 70 C (onset), an exot hB€TUS1006/035701

132 C, and an endot herm onset at 183 C. 32. A
ogﬂfsition conpri sing Conpound | wherein at |east a
DPP450§% tion of Conmpound | is present in anorphous Form 1
characteri zed by one or nore physical properties
35, THRGhEHLA IS0l HOPdiEO BN oh@ 8 Qlims®A affd B&Ywherein th
pgtder diffracggoﬁopatteﬁﬁgthg? showslgwbrgad hé?éxmn ©
compositimn iste pilh os gepsile kdapekios orapadesiaistratizi. ng Cu- Ka radi ati on
an | R spectrum conprisi ng absorption peaks at 3062,
2949, 2861, 2571, 2225, 2136, 1703, 1652, 1599, 1541,
36. T}éé;ﬁk@nma%&%éal cbéfPsitidn a&orcﬂiﬂ%% andbadof ddikR,33 L0844, Wtbdn the
1024, 948, 868, 833, and 809 cni; 56 WO 2007/035372
compositipCiyiygR oubAer3sy P1m splepitd Sorsthe\groan camsisiamehpidpeeatletam

i, G e R s g e
lyophilized OB derd ZaanuledBod, trat8&8 and 3065 cm 1; and a

differential scanning calorinmetry spectrum having a Tg
= 70 C (onset), an exothermat 132 C, and an

37. Tl%gﬂ%%ﬁﬁcgl%ﬂ'#g%io& %g‘coﬁég ﬁroal?ﬁ‘ gﬁ{? 8f TRGRUBIRAB4, wherein the

mposi tion comnpri sing: wherein at least a
compositipoistin @ pachie@d dpsgea orin sekecied doenthe igrougrongidiiag ©f Fopensions,

. characterized b ne or. r hysi cal propertijes .
microsusigaRy GBI imsPHb s S Or SEPAY B SRR AUGH Biide
injection, dhd fofi&ldddPadEern that shows a broad halo with no

specific peaks present using Cu-Ka radiation; an IR

spectrum conpri si ng absorption peaks at 1703, 1599,

2. AR R S ROR o TR RFELOUM 20 igrin e

compositidh isf selegad foakopgedonirngdealabadmimistryticpect rum having a Tg
= 70 C (onset), an exothermat 132 C, and an
endot herm onset at 183 C, and one or nore

39.  THRALTREEHACRIngeRitibh 8ESrdindo Ay RHALMBLRIIBGAN 34, wherein the
conmposition conprising: Conpound | wherein at |east a

compositipn kstin eopgéal Compuderthal dorgpfoemenlected framshe ous cHoisting of
har.acteri zed b

. C ne or_nore pbhysjca roper.ties
suspensio g FUBPUAPTFG -G o peRBmer b g b: USRS haGRs e
powders, fHafds| RedsbBNirR@kbes, Rplaha kusdensiies, Hah@ads, Aad Gertal Patbi:s.

speci fic peaks present using Cu-Ka radiation;
40.  The pharmaceutical composition according to any one of claims 33 and 34, wherein the

composition is in a pulmonary dosage form selected from the group consisting of powders,

aerosols, suspensions, microsuspensions, and emulsions.
41.  The pharmaceutical composition according to any one of claims 33 and 34, wherein the

polymorphic form of the compound is at least partially preserved for a period of time following

administration.
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an | R spectrum conpri si ng absorption peaks at 3062,
2949, 2861, 2571, 2225, 2136, 1703, 1652, 1599, 1541,
wa2000/0358375, 1286, 1228, 1172, 1134, 1119, 108ECT/LABBG/035701
1024, 948, 868, 833, and 809 em 1l ; an FT-Raman
DPP450§g§@5run1conprising peaks at 805, 834, 904, 1002,
4, 1045, 1134, 1168, 1205, 1280, 1386, 1443, 1578,
1600, 1654, 1703, 2225, 2864, 2958 and 3065 cni; and a
42, Thé Edngsoeitih abcosdiag B g dndbPElhiRRIIIYA 1S ms&frygfbﬁa%h&gm of 9
= 70 C (onset), an exotherm at 132 C, and an
Compourshfby Fetehi) dheisteniin thg gomposifivel a6 ABophonsFem 1.
pharmaceutical carriers. 57 WO 2007/ 035372
PCT/ US2006/ 035701 DPP4-5018- WD 35. The pharmaceuti ca
43, Tn@afqmqmsﬂmm acc@&n@g e 4y one ofelyinerie-Af wabeinGeder BNd5BSf
%Qk L nposition is . a pill or capsul e adapted
Compourctl(bygieht) d-prisest eetpe GHTPsEION T angrphpwaemt 1-cal
conposition according to any one of clains 33 and 34,
’ wherein the conposition is in an oral dosage form
44.  Thetwmgiosition nowrdihg tgamywpe obelsist3il A, whepin greatert thinl #1% of

c ul es, .enul s sus si ons, spensi ons,
CompoufiRY ERup T Hirablh s SRRt SHBRHErSEo bophi 1 zed
powders, granules, and troches. 37. The pharnaceutica

conposi tion according to any one of clains 33 and 34,
45, Thineomosition accopding Bsanyios of ¢aims 33- %awéﬁﬁmabat@dbagés% of

Compouxgdﬁlgggé %@ gﬁﬁ Eseﬁjregernpm thg gorg%o%ﬂﬁm%g DR n}f&)ﬁl orm 1,

Stons'" Solid forns
suitable for suspen5|on or enuIS|f|cat|on prlor to

i nj ecti.on, and i npl ant abl e .devi ces
. T m@m PeRrdigg iopF Bhel a&&éﬂdﬁlnah%rSIH&?t@ﬁMO% of

Compourfd ’b{Weidhi) ?snﬂes%ﬂt m%@f:&hn;g)sﬂf&ﬁ as GAODASHL B f S adapt ed
for topical or transder adm ni strati on. he
pharnaceutlcal composi tion accordlng to any one of

wher ein onposition is in

47 TfeBlriigy AP el R R BL s PP Shrbievaer b Hieor

Compou@l IqbpweiRhs isSpregt Bfthe SHRRAD AR SmorPhusAIHHPENSI ONS,
enmul si ons, creams, gels, ointnents, |otions,
tinctures, pastes, powdlers, foans, aerosols

48. Thd Jo'rrrrgﬁh'ggﬁ‘% co?cﬁﬁ%sﬁn%%ﬂg Bﬁcﬁéﬁn@ 3 85, WH%@%%%%%& t?&%7% of

he pharnaceutica
Compoumidc(by weight) ioprasestt imrtke odmgisaionss ABophousIhrmwher ei n t he
conposition is in a pul nonary dosage form sel ected
fromthe group consisting of powders, aerosols,

49.  TRUGRARSLONFocofifd RS RANSE s 3809, GAMES LFer thakr 9 PEDSf

phar maceuti cal conpoSition according to any one o

Compoungl| Igbyyweight) impreat iniheewnprsition as podrphowsghiro . or m of t he
conmpound is at least partially preserved for a period
of tinme followng admnistration.

50.  AKkit comprising:
a pharmaceutical composition comprising Compound I wherein at least a portion of
Compound I is present in amorphous Form 1 characterized by one or more physical properties

selected from the group consisting of:

an X-ray powder diffraction pattern that shows a broad halo with no specific peaks

present using Cu-Ko radiation;
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58 WD 2007/ 035372 PCT/ US2006/ 035701 DPP4-5018-W0 42.
The conposition according to any one of clains 31-41,
wob@resas’ygreater than 1% of Conpound | (by weP@hU$2006035701
present in the conposition as anorphous Form 1. 43.
) onposition according to any one of clainms 31-41,
Drp4 50%2\?(& n greater than 5% of Conpound | (by weight) is
present in the conposition as anorphous Form 1. 44.
 TTREs pEQARRO 8 rhhr i AAR S b e ok a3 013@90f119| 248Hnd%bo éﬂal
an aKs' a
whef ei n greaﬂt) er thaﬁﬂi)SOﬁe nmpound’ 1~ ( by wei ght)
angdfleBeman ppectrim comppoing peaka ata@SaMﬁOgﬂmdugORmm dnd 45.

B EFREP S SR b RS0 ) FLgE, S

132 °C, aﬁd%?&ﬂ%tﬂeﬂnbﬁ?etﬁpma@ Li@n as anor phous Form 1. 46.
he conposition according to any one of clainms 31-41,

mmnemsrwlgple atreprisetvan 09 0%edbrmCoiipumetidn s(ebytedénoghﬂh): gicmp

.. pr he c sitign as anorphaqus Form.1l
consistind 3R Eine bt SRR R AT b SufiPbla o tids it ggorace
informati R BletofipBatiesh, dobian 11&51%2@16n ahDIBREIHnd re%%’hdéﬁiogm)) is

present in the conposition as anorphous Form1l. 48
administer e ceBRPEEPR-i on according to any one of clains 31-41,
wherein greater than 97% of Conpound | (by weight) is
present in the conposition as anorphous Form 1. 49.
51. AEheomprmﬁgiti on according to any one of cI ai rrs 31-41,
ei n_greater than 99% of npound | ght)
%Cﬁi‘“‘? C‘P’HEOSH&W&PPP% CQ?PQH’H Ip‘ﬂ’é?I%mfﬂb tf POE’}H’H OA
Compounki'ltls S8R inSInEph AR MRFHRCEME &R ed ‘B? TROS} ?b&%&ﬁgﬂ FbeRtRs
Compound | wherein at |east a portion rrpou I
selected fiogn {he gsm@ptconsistingorfphous Form 1 characteri zed by one or
nore physical properties selected fromthe group
ancon®i stwdegdidfractian pXiterayhapshesiara bdoddf radctvito no padcifierpeaks
thaé i{&om@ a broad halo with no specific peaks
present USRESE M TAYAYS cu- Ka radi ati on; 59 WD 2007/ 035372
anﬁﬁ%é@%@r@&ﬁ@%ﬁ&hbs&%&& ;’?&ikﬁat\é@@ m9h§3 %@ 02579! "2225 826 1 §6

risin sorption peaks at 15
1703, 1653n 980954;15111‘140 1%5 F128®éﬁr%1é’b?edﬂ34jrh1é%riﬁﬁ4 shOﬁ@ 1@%%@ 868,
833, andé‘%bc%gf’ 1280 and 1703 cm1 ; and a differential
scanni’ng cal orinetry spectrumhaving a Tg = 70 C
an(FORR &y speotreN ebmerisihg peakd 22806, 834) 4041 0endoRernas,ornsat

1168, 1208610 1156 ok e GROS P Tt 605 B2RTEBRE 25 2085 o nd

a differential scanning calorimetry spectrum having a Tg = 70 °C (onset), an exotherm at
132 fC, and an endotherm onset at 183 °C; and

instructions which comprise one or more forms of information selected from the group
consisting of indicating a disease state for which the composition is to be administered, storage
information for the composition, dosing information and instructions regarding how to

administer the composition.

52.  Thekit according to any one of claims 50 and 51, wherein the kit comprises the '

composition in a multiple dose form.
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consi sting of indicating a disease state for which the
conposition is to be adm ni stered, storage
WO pdoonosssri on for the conposition, dosing inforPel/U8w06/035701
and instructions regarding how to adm ni ster the
DPP4SORPﬁR9S't'°n 51. A kit conprising: a pharmaceutica
conmposi tion conprising Conpound | wherein at |east a
portion of Conpound |I is present in anorphous Form 1
53.  AhecRGF efdndReubycoMiRishig: nore physical properties
sel ected fromthe group consisting of: an X-ray powder
a GINTOSIEER PeroTHAE tosany onp af claims\ad -49; Brbad hal o with no
ks present using Cu-Ka radiation; an IR
Im§ﬁ§%¥$%%$@%§pr|5|ng absorption peaks at 3062, 2949,
2861, 2571, 2225, 2136, 1703, 1652, 1599, 1541, 1440,
1375, éénG 1228, 1172, 1134, 1119 1084, 1068, 1024,
54 Thypgticlggigmanufagture Jepraipg oG 53, Wherpinhraickapa prafmal
compnse@éﬁ?ﬁdn%r@& A& dﬁtcoﬁgésm&?"l 904, 1002, 1024, 1045,
4, 1168, 12 1280, 1386, 1443, 1578, 1600, 1654,
1703 2225, 2864, 2958 and 3065 cnil; and a
differenti al cannin trum havi

55.  The ?eco rgﬁrg,l&c) ure §ﬁ005§8§ ﬁ;lec?#ng L %gr%?nd%e gw&mgﬂ coxr}x%ri?es-l;lglabel

indicatingedd @k AREINEMEEE ofthe bEchplonasithgl o S ldiddfdel SRS TOMMINE the
conprise one or nore forns of information sel ected

compositipp &P bR @digindtigred.cbriaged aiopmatisn. fornaciafarmgtien iiddwarsgructions
t ;mg fposition is to be adm nistered,
]EgMdmg%E@tga&BﬁuM$8§%%t|oSﬁgor t he conposition, dosing
|nfornat|on and |nstruct|ons regardi ng how to
m. ni |t i on. e kit accordlnglF

36. T@@u%g} fa?n“éit%vfﬁéc Sing o G ﬁa&h@i@w thp artigle;of sy

comprises A€ cormRERRR ik b AMulifle Bod®binh Pl € dose form 60 WO
2007/ 035372 PCT/ US2006/ 035701 DPP4-5018-WD 53. An

article of manufacture conprising a composition

ccor di one o s ackagi n
57 ATEFRRN ety BNp BN Rl RHTE A PR oo BRE A  heot
claims 31¢loab mshtgectwher ei n t he packaging material conprises a
cont ai ner for housing the conposition. 55. The article
of manufacture according to claim54, wherein the

58.- A%E%ﬁ'o@ﬁ{h Lo1SH Ehgr ogigﬁ%égﬂﬁifslg% (I:dr{gﬁjris éag Q%orﬁ ot cordmg

ers of ns ase state
to any onanbfi addims Bd}49¢@h@p$setmt om subjeco be admi ni stered, storage
i nformation, dosing information and/or instructions
59. A method of treating a disease state for which dipeptidyl peptidases possess activity that

contributes to the pathology and/or symptomology of the disease state, the method comprising

administering a composition according to any one of claims 31-49 to a subject.

60. A method for preparing Compound I wherein at least a portion of Compound 1is present
in amorphous Form 1, the method selected from the group consisting of:

(a) rotoevaporation from methanol;

(b) fast evaporation from water;

(c) lyophilization from water;
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regardi ng how to adm ni ster the conposition. 56. The
article of manufacture according to claim53, wherein
wo b@7asBrrl e of manufacture conprises the conpOBU$10061035701
ina multiple dose form 57. A therapeutic nethod
: i sing adm nistering a conposition according to
DPP450§§QR%ne of clains 31-49 to a subject. 58. A nethod of
i nhibiting dipeptidyl peptidases conprising causing a
(@ g@gg@géeﬁrﬁrﬁﬁ g&gﬂ%&&m 4l [BR0he PR e{)yds&ggh{@eggﬁ}% phdpy!
acetate andilsr@ese antl aﬂodaatfnngoMpouhﬂ blfrqzm plna &W\renpe pti dases possess
activity that contributes to the pathol ogy and/ or
synpt onol ogy of the di sease state, the nethod
conprising admnistering a conposition according to
any one of clains 31-49 to a subject. 60. A nethod for
prepari ng Conpound |I wherein at |east a portion of

Compound | is present in anorphous Form 1, the nethod
selected fromthe group consisting of: (a)
rot oevaporation fromnethanol; (b) fast evaporation

fromwater; (c) lyophilization fromwater; 61 WO
2007/ 035372 PCT/ US2006/ 035701 DPP4-5018- WD (d)
crystallization fromethyl acetate and hexanes; and
crystallization fromisopropyl acetate and hexanes,
and isolating Conpound | fromthe solvent. 62
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