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TI TLE OF THE | NVENTI ON PHOSPHORI C ACI D SALT OF A
DI PEPTI DYL PEPTI DASE-1V I NHI Bl TOR FI ELD OF THE
wo bOJERTIIEN The present invention relates to a PCT/US2004/019683

particular salt of a dipeptidyl peptidase-TVinhibitor.

More particularly, the invention relates to a

di hydrogenphosphate salt of

4 oxo 4-13-(trifluoronmethyl)- 5,6-dihydro]

4ltriazol o[ 4,3- ]pyrazin-7(8#)-yl]

TITLEQFZT ANSENTION yor opheny! ) but an- 2-ami ne, which is a
PHOSPADRRE ACIERLTOF ADIeEREpYILPHPTIRASE-RARHIBYTOR i S

novel salt and crystalline hydrates thereof are useful

for the treatnent and prevention of diseases and
FIELIXORAHE INVENTION WA ch an inhibitor of dipeptidyl

glegtblesg’gee prlé%/:n m%/entlon Pezatt%sqo% %'flpu %‘tslalg utl a([l?%)y H)(zlelijl)%ptldase-IV inhibitor.

More pamjeutarly othe inyention relv@snte @rdﬂsldmmphwbm padtalf 4vsnpdsi(trifloeromethyl)-
5 6-d1ﬁ‘}fam{’[ Q §1tngzotoﬁf“3 ?]g?%gﬁ%@@gh PM‘S ﬁ-lfﬁﬁl' Bbutan-Z armne which is a

I ne ereo usef ul tO treat

potentGFibor BEIDegARIPERHdasErlY - Fy PPl S caxseting hidralib eregiare useful for
the treRhRECHE Bevérdion B &ipsagds ragd tdmemdhmdwgﬁ aphembRBedfigeplidyl peptidase-IV

.. .and crystall h ther t heir

is mdl&zﬁeélr }H}églﬂ'l aEJ5¥pe 020 8 S%t an@%@%&%ﬁs Iage .Ifll“_l?é invention further
conceﬂnNMEhﬁ#cﬁNidamdnipmmm cofnpnlslmp@ ilydrogenphosphate salt and crystalline hydrates
thereoP FSQHI )?% %bet)es o@&ntg Nay ﬂ%h%fb%ﬁ Pfe@s%?etal \(@;ﬂeﬁ R%Qés@es for

ucose epe i nsul’'i notropic g éﬁ
prepar@guhee@bmircmemélowmeusééar@ maﬂimle)hy rptepthersetnng theirphgaaceutical
comp@fhQach to the treatnent and prevention of Type 2
di abet es, al so known as non-insulin dependent diabetes
mellitus (NIDDM . The therapeutic potential of DP-1V
BACKGROUND@QTHBINVENTIONat rent of Type 2 di abetes has

been 1 ?r}fxll elt\lf\ée?dof d&egtilz(%yl g%?'cciase I@Qﬂp N lez?;ne {l’ﬁlp nQ&R/gtesdlyoth glucose-

pepti dase as an-a pr%a
dependene msylmntropanpeppdeddht and rgltmgowﬁe pptide dKEelR:4), represents a novel approach

to the HEﬁﬁlQI{t aﬁ@%re%%ﬁérpﬁﬁltygy 8 d1ab§éso GI0E BowRi a9 REY. ﬁlsulﬁ%pendent diabetes

August yns,

melhtvsmNﬁélaMi) dibe tb@ﬂquafae%eqtvf IR wB%oraéorrﬁanWhﬁeWF g diabetes
has bedf) RVMeSved: @. Ft h&uchd ﬁﬂUﬂEH’bls@f‘Dlﬁ ﬁ eglidbeemhibition @€4r approach to the

200
treatmgp gk B VR & YRR CibeB ATt PGP K BichfAm. Bidphys. Res.

Comnpap 294 Aslg2000); Ko Aughdtprsset by Diieptidyl eeyitidesetlV adhibitopeas dew therapeutic

agentsdflglgtgggrga%%t gg’?%? @e{és i gg? gbgﬁ { % l#atcénts %261999§ 1'01(9&)3) and D.J.

Druckeys SThgrrpguticaoptia ot @P@ﬁ'd}’l rgptidess Beighiiters f3 i‘,hedfeatment of Type 2
diabetPEt BxRAIODG. hﬁfEJtéhMH]&QtlQl @Z%Qﬁ(ﬂ)ﬁ? 1 pyrazines, which

are potent 1nhiDbit t her fore sef ul X
For 1 nav palabiionedhiheg se Fsuar 20 wsrtongg tMprck 3 6 describes a class
of betglhGidb %ﬁﬁlydrcﬂn%o@ﬁ&@ﬁﬂ#h%ﬁes svhith @x@oten{ idhibitors of DP-IV and therefore

(.t rone 2§ tr. @ ? s
useful fBr t'he rea me}1 )ﬁ)e)z db'stei ;% lfly dﬁbé%erd C}I[:]) g\één)b?/ 4498 is 45 oxo 4-[3
(trlﬂuoromethyl) 5 6-d1hydro[1 2.,4]triazolo[4,3- a]pyrazm -1(8H)-yl}-1-(2, 4 5-tr1ﬂuorophenyl)butan-2-
amine. Pharmaceutically acceptable salts of this compound are generically encompassed within the
scope of WO 03/004498.

However, there is no specific disclosure in the above reference of the newly discovered

monobasic dihydrogenphosphate salt of 4-ox0-4-[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-
a]pyrazin-7(8H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-amine of structural formula I below.
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am ne. Pharmaceutical”™ acceptable salts of this
conpound are generically enconpassed within the scope
wobt®00838004498. However, there is no specifi CPCT/US2004/019683

di scl osure in the above reference of the newy

di scovered nonobasi c di hydrogenphosphate salt of

4- ox0-4-[3-(trifluoronethyl)-5,6-dihydro[l, 2,4]triazol

o[ 4, 3-

]pyrazin-7(8f/)-yl]-1-(2,4,5-trifluorophenyl)butan-2-a

m ne of structural formula | bel ow. SUWARY CF THE

| NVENTI ON The present invention is concerned with a
SUMmopllrmqﬁqgm sphate salt of the dipeptidyl

pepti dase- TV(DP- | i nhi bitor

4- ox0- 4he Bresqnt joventiop dvropeeymed-vatheL ngveldihydiogenphosphate salt of the

dlpept,u&l ﬂéﬂtlﬂbS@W'(Df’ 4V Binhibitor 4-oxo0-4- [3- (tr1ﬂuoromethyl) 5, 6-d1h% ro[1,2, 4%tr1azolo[4 ,3-
| uar op hen y ut an-

trif
apyf R ?év? éﬁlﬁlf%@hﬁérﬁbmﬂ%& iy 88 £y By Hiegfofin particular
a crystatling n@inblhiydentartiihe dihgdr@genphdspRatelsaiyadd &gﬁ.@h@ﬁﬂm&s%f %'pﬁ‘esent
1nvent%§lq1a9{ %d%érg!léek Hﬁﬁ%ﬁ/rgéa%%ﬁ f}gt}']nrlag Bthﬁ &)rr]rg 8%E¥r}esngf1 oxo-4- -
(tnﬂu@r@nas@g])t i6cshkydgd( 1 2,.43};4@0}1)[4[ 3—a]pyraz1n—7(8H)-yl] 1-(2,4,5-trifluorophenyl)butan-2-

amine( $uch hd é&% &?ﬁ‘éc@éﬁln& lém@hr%' XM%%% ﬁ’pﬂr}cﬁlhlaﬁ{gk ghgh% §1m£r0v5d physical

rifluorophe
and C*ﬁhf‘%L ‘eféfﬁ“%“é%'él]%@ S SueisFRgeratHEchand m@ndla/nep well as improved
phymdd)@l&lﬂﬁ@l ploperfié&y $uck hl§ @lubilit ef)ﬂ 1avelof Elilﬁtldnnﬂ%ﬁ&‘{lﬁg tHeRYpahte@arly suitable

o RG50S BB AU 02 S bS5
pharmpwgmt G@hmmgwl COpuamperthq @yel sslieind edrasaslasibill ast iytetBdtld for using them as
DP- I\/rlﬁﬂlglt&g i Paer&fle for tﬁeeﬂ}gx%mlcghgortnlggt eRlac{leJgééJ% : ca ess%egl? aned high blood

for the manufacture of various pharma
Pressforms. The i nvention al so concerns phar naceut i caI

conmpositions containing the novel salt and hydrates as

ng themas DP-1V inhibitors, in
BRE%@F%?%TE&SB%W%@%U on or treatment of Type 2
di abet &G. lobeshat@cterlaﬁmb(haygiiffﬁblw@aﬂérﬁﬁﬁtﬂlé erystBith&monohydrate of the

dlhyd.lggggﬁg Eﬂ'aftﬁg}}ltgfst;ﬂ-ﬁraﬁhr RES FI G is a characteristic

rac ern of the crystalllne
rmnohy HiGt2ds @f:arbcmel 3direy-eploygztiph o gphabge santingd{CPMAS) nuclear

rnagne‘@lt: 'fééGﬁaHE@(iNl\fH@)rs?an@m of ﬁe@rys&ll?rt@ n?ong dRRDsf tgmgrogenphosphate salt of

ross- pol ari zati on magi c-angl e spi n|ng
S‘“‘C“Hﬂcfr alfagnetic resonance (NVR) spectrum of the

cryst aIF[(Ir 13as ﬂﬂﬁtﬁfh}édD &ﬁaglchlgIE bﬁnﬂh@&\@&@ﬁﬁl@@m&h@tc@esonmce (NMR)
lliluct ur a fluorine- 19

specti ot w8 S AN P S R e nbosplii Bttog Pt e 1.
( NI\/R) ﬂfeétls utypwil thdveogmyiskaic lahalgsin@oah) y aivabetheéryfthiéne

mono Hﬁyed&%?(%&gﬂ&bﬂﬁg Cal@ shu@lratbidl§f yr al formula . FIG

'S atd ernmogravi netric analysis (TGA) curve
of t heFiryds iaWPicﬁéhfﬁ%%ﬁWlﬁfatl@ qdloniyngirp (R¥PIrosp lefithe crystalline
monokyatate T kheSillydflgtHpRbsphRE 8 6 structural formula IL

DETAILED DESCRIPTION OF THE INVENTION
This invention provides a new monobasic dihydrogenphosphate salt of 4-0x0-4-[3-
(trifluoromethyl)-5,6-dihydro[ 1 ,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-

amine of the following structural formula I:
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FIG-5is a typical differential scanning calorinetry
(DSC) curve of the crystalline nonohydrate of the
walcdgdongenphosphat e salt of structural fornmul BCT/US2004/019683
DETAI LED DESCRI PTION OF THE | NVENTI ON Thi s invention
provi des a new nonobasi ¢ di hydrogenphosphate salt of
4- oxo- 4-[ 3-
(trifluoromethyl)-5,6-dihydro[l, 2,4]triazol of 4, 3-
]pyrazin-7(8/1/)-yl]-d-(2,4,5-trifluorophenyl)butan-2-
anm ne of the following struet,poyl fornmula I:NH2 O |
* >N (l) CF3 oF. a grystalline hydrate thereof. In
particular, the i i fHat Con provi des a

crystal l i ne nonohygd e of \t helldi h rogglpphosphate

salt of formula I. The di'hydrogembhos lf salt of the

present invention hg a center of{as y at the
Fth an

st ereogeni ¢ carbon atom i ndi cat ed * and can

t hus occur as a racemate, rérenic m Xt ur@F, and singl e

enantiomers, with all isoneric fornms being included in

t he .present invention. The separate_enantioners,
ora Cr%%ﬁk?%w?‘faéﬂ thereqf, dupagticulandheinptat invgption; prevideg @ grysialling monohydrate of
the ditlylimgapbpsphaé sdidof formvRrt i on, as well as m xtures of the

two en b S.. N dinment of. th esent

i nvent ?g%algﬁ%eaghsosﬁﬁg&%? ﬂ%ytgg B§ %%L’Iﬁ’&?%ﬂ‘%’g ALEPIET Qfasymmetry at the

stereogepiR)carbon atom indi?ated with an * and can thus occur as a racemate, racemic_ mixture, and
single éﬁéﬁﬁ@rﬁé}s,[v@fh(aﬁlriécfrﬁeﬁg FQRHIE BQ)@ ?nf:l %&129 %ﬁ@%ge[sglltlim%nt{lc]nt. rI‘h@ge?)llrate

_or£4,3- Lg_ramn-?&?//)-yll 4, ! ] )
enantiQIpgr. [SpR é‘ﬂ@rﬁﬂe)"ﬁ aiten axgrinleded itbinythe-scapenf thegnyentien, as well as
mixturkd of thiSRGenMd3m&ds. | X N (H) CF3 or a crystalline

hydr at Bné erellgoecllol']:lént of the present invention provides the dihydrogenphosphate salt of (2R)-

4-0x0-4-[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl}-1-(2,4,5-

trifluorophenyl)butan-2-amine of structural formula II:

F

-HsPO,
NH, O

RS

() CF,

or a crystalline hydrate thereof.
A second embodiment of the present invention provides the dihydrogenphosphate salt of
(25)-4-ox0-4-[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-a] pyrazin-7(8H)-yl}-1-(2.4,5-

trifluorophenyl)butan-2-amine of structural formula III:
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A second enbodi nent of the present invention provides
t he di hydrogenphosphate salt of
WO 28540d316X0- 4- [ 3- (tri fl uoromet hyl) -5, 6-di hydr oPCT/RS20D4/019683

i azol o[ 4, 3- a]pyrazin-7(8//)-yl]-1-(2,4,5-

trifluorophenyl)butan-2-amne of structural fornula

Pl: NN((IlIl) - 3 -or a crystalline hydrate thereof.

More specifically, the dihydrogenphosphate salt of the
present invention is conprised of one nolar equival ent

or a C@ftalmwdﬁt%mwaﬁ ed
4- 0X0- Mdr spetificdllyy e g BldydnphdpKatelialt o iR [presént AdvehtioAZOéomprised of

one s it Al BppopraeTRIog 4 opo RO PEMRRY btk 2 Slsgolors

alpyrazine7 (RH)-y1ph-(2H4- t@ﬁl@rmbmﬂ)bmqmﬁmatmmhnmf and one molar equivalent of

d‘hyd‘%ﬁ‘ﬂ‘ég&ﬁgﬁ{]&g?‘%%ﬂ%ganw phosphate) anion. In a further

resent inventi on, t he
di hydr érgeﬁmwhmmﬂ@eswftthqﬁressmrlm@pmrathefddwdwbgaeohvsphaw salt of

structdalGopllR! Tl e &ygilﬁﬁ&lyd}a& 0 EneARS SF tAfs efBbAment, the crystalline hydrate
enbodi ment, the crystalline hydrate is a crystalline

is acrﬁ%ﬂ%‘?ﬁfﬂ?"&?@rat% further enbodi nent of the present
I nvent iA0furthér@yiboditehtlof thélpi’@édft Q@eﬁtmw &e&ﬂlyﬂrdﬁédpﬁosphate salt

t
drug sPﬁslPanc? cr;]fc 5 ru&l.lraﬁgonnr}% eu]::]ﬁ'f C}lrlaé com rlsgss tg% {:ryFtﬁltﬁge mopo g}é)/iirg%lpéesent ina
detectabimmcbunt Byy "mwbsmst ameert thesacireepiiimpaceutgaltingredient (“API”). The
amourit %@Er?ﬁﬁﬁhg ﬁl&ﬁJhyertg d;?ﬁ’xk glql& s&bsﬁﬁc’:e c)an bd. Q%EHEHJW tthflse ogghyswal

[ i ne nohoh ate I'n t rug st ance ca
methodm%b Y Xady Ry detlitfagiony polidriatg fuerinerd? magis-angle ppigping (MAS) nuclear

magneXc rr@%ndﬁ@é’\ﬂﬁétrdgthfy I DGR cabOh- ﬂﬁcrﬁis%oﬁarfzﬁtw&rdﬂgﬁf angf spinning

(CPMggglalfc egg th %gqr}):agc%géeézfrg c(c‘)gl)léI gcgﬁ%{ egp rlg-tlrgns 0%?1?11 g?e%espectroscopy

and Remosspequob@py.Zita oduss oftibjis embotdjinent sipbutrdiving abGRNBE) by weight of the

crysta gkn%%h %rE llegen[ 1%% D) b§t91$c%t fnoass%g(%é clazd J) t 's%rthgéd?ment, about
ourl an man

rar ect roscop
10% tg plectit i%%b»p\yelghtmf éoe @rya@QIanOnWyéra@nbp@sqmemtthe drbpanbstagge. In a third
class Jthlélprﬁl‘ﬁdlrﬂ&Q%bm 23‘%%9 Qt;oupfOOt%hl?y @Jlmto?l Ik | lLR&talIAE %M&Hy@xta% is present

resent in gf substance. I n a second c| ass
in the dFhe G BRI i AR hRSLE (1O b a5 3o 36ty F Ok Doyeieh o the

crystatline mnmﬂaké ik p@sdﬂﬁmhwﬁlngmstm&epnﬁsmﬁ clhsd of hn@ eiibd@ment, about 75%
thir cl as

sSu nce. abou :
to abog%g%%% Y d%ht oﬁ%e%yf)t? %{n&h y(gqatetlsn%es((’:flgllg%5I ({TE %1Sé1bstance. ltn a sixth class
of thisxmhobiyen@ substastiaby @ efithe dihydrogengiiasphagidaB tdargsebstdnee @ the crystalline

monoli)ggc{té %l‘ tﬁ%/\;gés%ﬂtq;w ?‘lhblﬁ eg m@gfhgﬁpémgl?ogn@%%ség %}J gu?sga%% is substantially

eryst
Phaseyﬁk"@é@@?hxdfﬁtﬁt he drug substance. In a flfth cI ass of

thi s eniediys@mhe dlﬂ?&Uﬁeng&%ﬁﬂaﬂ: <0 Oftthe PR RV entiBh BXHibiRfpharmaceutic
advangagfe)sS@rg%g%PrL% l{z?ggargo \g{uggve 1s|clsosgdr hy%ir%gglorlge stapt %W% 039004498) in the

preparation of a pharmaceutical drug product containing the pharmacologically active ingredient. In

particular, the enhanced chemical and physical stability of the crystalline dihydrogenphosphate salt
monohydrate constitute advantageous properties in the preparation of solid pharmaceutical dosage forms
containing the pharmacologically active ingredient.

The dihydrogenphosphate salt of the present invention, which exhibits potent DP-IV
inhibitory properties, is particularly useful for the prevention or treatment of Type 2 diabetes, obesity,

and high blood pressure.
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of this enbodi ment, substantially all of the

di hydr ogenphosphate salt drug substance is the
waeryshedibs ne nonohydrate of the present inventPOIUS2004/019683

i.e., the dihydrogenphosphate salt drug substance is

substanti ally phase pure nonohydrate. The crystalline

di hydrogenphosphate salt of the present invention

exhi bits pharmaceutic advantages over the free base

and th eqrmravas@b@ lo¥ the ipfe6dr@ v chtion ffd%ﬁiéé PheMed &R kie pﬁéOanon or

e O B P e LB sy B

administgying ao @pdtientlin ngardf iswdhl pagvention@r &édmam e@r@hﬁﬁdtﬁaﬂly @kkrapeutically

| t
effectﬁ@%ﬁlal;frg oié l::f]]g ﬁ%lghrﬁ%%ggésgfﬁte s&%ﬁ%?}trugl rglgr?sltolr # m(cgate thereof, in
pamca'em’aﬁ t:lagelbmsmpm@p@melt@seqf nSltClh@hpFié pambnnqns imcbikle diabéteh, in particular

0 ng the
T ORI Bk R0 L SR AL 1 |

di hydr dgeRpRYE H’I’fé‘i‘émé&P Prayides the ugerof shertihydrngenphpsphate salt of structural
formu\hhll c@ l hedehxe lﬂieté‘of ﬁ@bz&ﬂ&ula@%d c\/ysltdmlﬂiebhdn@ﬁ))ﬂrﬁé eRahd mBfifactude of a

medi y 5 et f(glﬂée BIg efxté%n or &Szgtg}e{]&of cglﬂgarl E?rglﬂgob?g%dvhlc rag ?nh.lblto}‘ of ]SP—IV is
indicatedessur e. Anot her aspect of the present invention
vid L reat ment o
i care Bisnat MoCioRpich Bty e EUEBC BBt ol p B4 STR Bomifiing e
dihydsogefiphesphate salitef stmoselferanudadins e ihydrate shendofiin paticuiay thegerystalline
monoPaltdtE i askdtiafies d}ltﬁBn@éﬁﬁbr@ﬁlﬁ‘aﬁ%ﬂeh%ll?ﬁcc&ﬁtﬁﬁé E%iMrs & excipients. In one
| actically or therapeutical ef fect] ve anount
embofrBfhie s SMBR BT e rARetySaaY Eer g ST of th acive
pharmiacemticad irigyedicat i@ athineeoivith pmmwehm@uy adceptitge Edcypidndd \bHeP&n the active
phamgperﬁqm g{g?eld%mt J?)?r{p?ggs a d%fécl?.blg arlngllm aatecg?rggaﬁlhg rrrllgnolhyc?rate o?the present

inventipp dip g%iey@@mn&odmm}m nhamasqesttcamompoamh @lopsisd a/theripemtically effective
amourﬂ ro?ﬁl@ Bltive BHﬁ'ﬁHEée‘aﬂca@tn%&delg}{ LR DGk ?l?afnggceh{ﬂ:%lw acceptable excipients

rogenp ho Spr hate salt of structura
Whereﬂva‘¥ afiye P%&P@@?ﬁcal iReTsdipRticemPAes ahout 3% yasabaht J0RS by weight of the

crystal'ma alyshyaiag, of tRrprésbift im@AGINA el ?Elﬁss%ff thids sﬁ&qﬂngﬂt&mneltt%e active
e TR LR b P T P o
crystalling entlwlxydaraal $oa peond diass ofxhia rem'BGcBmEthtab a@ O pRBinhdeOiiG] 1ngred1ent in

such CB&?&E&O%L &gno};rﬂgs zﬁb@%r’/ 19 %ﬁcﬁx‘? ?&y]%? Wei ﬁ otf th%fc SE 1#1% ténuo%ghydrate. Ina

rate thereo artlcu
third cdgsg of; this th@dlmdzglwxa@ pharingeenticgbingradiewnin siich hommltlons comprises

about BO% & 4Yaa 1@@%6@%@@ bfs/thélsrgﬁm]a&h&&%ggee;@a 1‘3[1rth cpssof this
embmﬁ@» bents I n one, enbodi nent the pharnaceutica

d87 1¥nPRapRRsF Il etetightapih Fempasijions qogpripesgbout 75% o about
100% ayrwargm fothetch;&taﬂﬁieln\tﬁomadtérHﬁ aUfifth@Rks oGk Exdb&ithent @ubstantlally all of

the acfAuEt b Wl PR SRl el b S o iy of e
preseng ingesttiontigh khe aamminanmtemlhd ingredidnalsisirsantiglygihydrpatee of

dih m%%% REspReNGLI fkEfaken. 1n a second enbodi ment the
- Fnagghtlcal conposi tion conErlse a therapeutically
ef fecti bt’ecomposmons in accordance with

invention are suitably in unit dosage forms
such as tablets, pills, capsules, powders, granules, sterile solutions or suspensions, metered aerosol or
liquid sprays, drops, ampoules, auto-injector devices or suppositories. The compositions are intended for
oral, parenteral, intranasal, sublingual, or rectal administration, or for administration by inhalation or

insufflation. Formulation of the compositions according to the invention can conveniently be effected by
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amount of the active pharmaceutical ingredient in

adm xture with pharnmaceutically acceptabl e excipients
wok@s®eiil3i he active pharnaceuti cal ingredi ent BPOIPF108€619683

about 5% to about 100% by wei ght of the crystalline

nonohydrate of the present invention. In a class of

this second enbodi nent, the active pharnmaceuti cal

i ngredient in such conpositi ons conpri ses about 10%to

et igadegnihe i docslaro Briseoenbls Koo Seiences, 177,

1995.phar maceuti cal ingredient in such conposi ti ons

g?;/rgtr Ialsfl%le ﬁcgsgg[g}eéﬁseglst s%lec }illtacc::l'(%q z%c? X%t*{\gg%l;%)f &{fﬁclttcgrg including type,
specieg Ago.dienghhtsex mdenedcqal qpedlphraoﬁth@nanmtc@b s¢vagtyed therepndition to be treated;
the rost¥ %Padﬁﬂﬁ‘i?@a‘il'oh 1 8 the GOP e Par i tf%hor’?@t”&é ?atx@pto Wn ot8} ﬁa“{?lP skilled

t he crystall|ne nonohydr at e. fourt
physicirg Yeferipritmh pec ligieimrpEsadily qeffémwetavweifﬁa? thg eHentive gpount of the drug

requirtd@'pRéliemNéountlr Srbest GO ESs oPIhE c6@ANnI Ses about 75%to

about % b i ght of .the cr talli manohyd e. .
o0a ¢ phogiest oGt R oet B S ot it range
betweerf attione0.@lcihg p& kg lofibsdyoeight palday ﬁl}nggzﬂwhto abeuttlp@mg/kg/day, preferably

0.01§ g()( %%&g)g!éﬁn ‘?ch'l'nHé{ g&?&;ﬂﬂpb‘ ??&?éhﬁ/@%&% P;{'}X(ﬂﬁlﬁ}sﬁat%ﬁl th

I nve arnmaceuti ca
comp¢srfgmé@rre oreferably er@b@@chlﬁttlil%ﬁow omtzlsté c?mm@mg .01,0.05,0.1,05, 1.0, 2.5, 5.0,

10.0, £5.41 28 bOIEN RO® 2061 @B@SM]lWYWaQE% m&@ﬁelﬁqmﬁ’@dﬁﬂp%}Cmc

adJustéjgg B gl?c][dg?a}%g? tﬁn%ﬂatlgtgtllg g!b}r}é?egit IA&%F él%leggtlﬁtglg lil:_yé:ontams ri)m about 0.01
mg tojaboud G‘D(Bmg of e udties ingddient, bﬁ,fesabllyJ fnoﬁmbomrl BEISRBOS 20MEig of active

mgredir(?n‘ti fn?ravegg rsg/r 81' m%gt é%tg%?dd dozes s w1 re%nge %ro abq.lﬁ gqqg lal?osl’lt 10 mg/kg/minute
durmg:a)«rqy@;gmttratg n‘éusa:me Admxgmmlyf the cmstalhne m pf the plesent invention may be
admm'ls%rédalﬂ %%f?ilgle dﬁfl')bclldsgg)gﬁ{e'totglrdaﬂf Gésgée erlﬁdﬁﬁn 1&&5@& div?ded doses of

or dm ni’stration i nhal I on or i nsuf ati on.

two, thrs? ﬂﬁfpwttmaﬁﬁ dajify.- tﬁvéh@m%% eyeading fewms of th@pwnt Fyention can be
admldld't‘éf&l'h'hlnﬂfhnﬁisamoﬁﬂ me&m&nﬁdew RetaBik hifehad \l@m&e R U tisha¥ial routes,

fromthe art exa descr,i be
using oS0 et el G s el Rpcvgro torggierdmE T gehert To be
adminispgedin nhei forns eff aeinedbrial damceqr gatnmethevi dshgeoadvamistatipn afll, of course, be

. t I NG C wei ght, sex and

Commfrlrleg‘gsl rg%?r tic’:%ln1 hﬁggﬁg&t h%{&%ﬁmﬁﬂgetdlog% eag?[ﬁe severity of the

condi t ilothetesthods efrthbepresent mmitlpro theadikydrogenihaspbate aalf ap crystalline
hydraﬁ:@ Hertin %e§cﬁ9@| in @&Qil %R@ﬁﬂ the LURE bhRMaRhiidaD B g%fehteEHd ardWpically

rdinparily skilled B ysi ci an, veterinarj an,

acmingi 1] Grodpn M S s plsrasesiisal dliats gaipienisiecirigs (collectively
referr@f th@eieinie ‘cant) ﬂfateﬁfllsI JuRaldy sefectea Qs.litlhrr@edt @ thE BNadéd form of
adrmnds?rap onzghag 7’ %{%éﬁ%t ¢ é)ﬁ%llg? %vérﬁfﬁs Ws ax\}d:t%ﬁ ﬁges éil’(l]({ (fOnFIStfH?? with conventional
pharmanfdltlczdtpedtlcefsf ects, will range between about 0.01 ng

per kg ( / t

o/ kg/ C}%i m@tgfgéeé i‘gfg% dnd ﬁ%tra%@é{ in tggfolﬁ? og?%’?})let Qrc%gs(al'é th;:QQwe
pharnﬁp@lpéqu armre}ghqgt gantbg cgn%nWWnda@) nqnﬁpxlg)rpgprmaceutlcally acceptable inert
carrieP§lih B4 BEBRL §tABh, stdEe CANRERS hkths;r&llalwe %gfesma.tg eMrate, dicalcium

rovi he form of bl n n 1
phospgatg ca)g ugqsugfatts rg'cgmgol sgglatoii z?nd tﬁg llke or torafll c{rm%stratl%n n l?qu?d form, the

active pharmaceutical ingredient can be combined with any oral, non-toxic, pharmaceutically acceptable

inert carrier such as ethanol, glycerol, water and the like. Moreover, when desired or necessary, suitable

binders, lubricants, disintegrating agents and coloring agents can also be incorporated into the mixture.
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10.0, 15.0, 25.0, 50.0, 100, 200, and 500 mlligramns
of the active ingredient for the synptomatic
wadysmbient of the dosage to the patient to bep¢T/€81004/019683
A nedi canent typically contains fromabout 0.01 ng to
about 500 ng of the active ingredient, preferably,
fromabout 1ng to about 200 ng of active ingredient.
Intravenously, the nost preferred doses will range
. of T about 1 / kgl te d
suiatl QAR s, BlEPo e ALV A000tE1i e s Hetbse, com sweeteners
naturad pydssyathétiongands ouaisas a¢actahteagp¢aa8mntsod1m elgina&ncmylhahylcellulose
POIYG@QIQI}I{%I%JUS g&ges rflgd Si kQ mlﬁ)rﬁlgs te%gggl ﬁésa %osag hF forms In| 1n91ude %odlum oleate,
sodiutp fgar aqeﬁﬁ%‘e%\‘mﬁ@%rﬁtet ﬂoﬁ@@ hgngopte, soRiwm dvetatgpyodiunt (ﬂn@nde and the like.
Disint€griidfsahdlbddewiulBmdtioh rk@a:&f ﬁﬁﬁl‘?f celIBENhEP, rbefft@lrﬁtebﬁanthan gum and the
like. adm ni stered in intranasal formvia topical use
¢ suitabl e intranasal vehicles, or via transdernm

r out es,The ﬂih&@ogd’mplicepﬁaw JaB oDitru‘cfuad] $6tiuEland i BryR@liad ﬁx%nohydrate

t
have t0E o o R SR oo P st rrati e preparation
of forgylatians, in pirticWorgatgpmaaatiaidrintstverstus Gmmulatibns, whiclceguiseaelathesly
conceﬂt%d' AQHEDIS 5 scﬂﬁfoﬁ?Bf Jch@e'ln%ﬁ 1ﬁr[ ¢Mirhd %)mbﬁﬁtp Bptlﬁg t&&%&lhwe
ods o

e regl nmen.

dlhyd'iﬁ‘ﬁ?}‘@g P Sﬂétﬁ%onabﬁw ofdermpiolphatee haschetn fared to be sbout 72 mg/niL.
C r yst a|Alcbcﬁ&1n@chd 235 aE&EtethB PELE&HE KrivBiftfbniphovilRb ﬁ‘blfocé‘s@fbr the

P repa‘fa“%‘ P ‘%"%ﬁta‘fﬁg’?ﬂhgi@% of o TGS RicE e bormires feacting 4-oxo-4-(3-
(tﬂﬂu@hmﬂtﬂtﬂ&é@tdlmto[uﬂn ]JR%IZbK)M :QKIPU@ZIGW(W] D@',ét,ﬁ-&Ifﬁxorophenyl)butan-Z-
amne%@gucﬁﬁ?gfllf ARV F)w ed to herein as 'carrier'

materi a suitably selected with respect to the
i nt ended form of adrpnlstratlon that is, oral

tabl ets, capsules, glixirs, syrups and the Ii ke, and
consi stent wi t hFegpve pRar maceuti cal practices.
For instance, for @]
tabl et or capsul e S

Bstiration in the formof a
i ngredi ent can be cqnbi ned W th

Ni cal
W' "Npon-t oxi c,
phar maceuti cal » accéptabl e, inert carMi such as
| act ose, starch, sucrose, L cose, neth cel I ul ose,
magnesi um st earate, dical ci phosphat e CEgaI ci um

sulfate, mannitol, sorbitol and the |ike; for oral
with aﬁﬁ‘ﬂixﬂlht%tyro@& b@ﬁva‘ld’ﬁt b1l fABipHorhOICc inlRGitA ¢ ME5 alkanol such as methanol,

ar rrace t redi ent c n be conbi ned_w t
e“’“"@ﬁ%ﬂp‘opﬁ 0318@1’ %ﬂéﬁf’ﬂ%&ﬁo U444 A egEsIshl€S F‘lrlfé'r‘%/ The reaction is

camedl@ft ] ﬁtémﬁéi@thre&&g@bh%@ 25 gl nt?{é gggxg g(? d\’af; }S{pthg{bq()ﬁ‘{;a?hd s'glrﬁglon can be

added o? i t\ﬁh b ?’g
f%"bsr ‘Esﬁf’é © g dsreatifipycande REOdid e BV eTaRydiEegaon: I he
crystalélaﬁdlby@@gebnhthyrsplo mn@ddnawtlbohthaedhmHtaﬁleumtfabﬂl @ aqueous C-C5
| a ral sugars such
akanch LR B R e B PP Rl Eer st ar o
and synthetic guns such as acaci a, tragacanth or

GENERM';I MHTﬁb@SWl@CR?@f Wﬂ%'ﬂﬁt%bh@kﬂﬁﬁmfﬁbﬁ yl ene

waxes Lubri cants used hese
DIHYIgBég;&gTP H&SﬁgAiTﬁcglA&&eQ% %RHGTUR%tF@RI\é%A& m st ear at e,
magne3| um st earate, sodi um benzoate, sodi um acetate,
(a)InéQtl?n mtgrhl %I de d the |like. Disintegrators include,
W RO PA 708 starch, methyl cellul ose, agar,
(1) crypehizgion tiom aaaixtunraof cgoupowmdd it dilanol and water, such that the water concentration

is above 31 weight percent,
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| i ke. The di hydrogenphosphate salt of structural
formula | and the crystalline nonohydrate have been
wo 0005003185 possess a high solubility in water, PenusIifQi96s3
it especially anenable to the preparation of
formul ations, in particular intranasal and intravenous
formul ati ons, which require relatively concentrated
aqueous sol utions of active ingredient. The solubility
of the crystalline di hydrogenphosphate salt
(2) reqpysHng the Atsaltant sqlidpipeeinl i n wat er has been found to be
(3)re§{@omgt17e2sowg,{tﬁf,erefMor ding to a further aspect, the
present invention provides a process for the
preparati on of the di hydrogenphosphate salt of formula
(b) Inlisoantyl glbohol AAAY S aeDsyptem$edsS 1Ceact i ng 4- oxo- 4-[ 3-

) C‘%@Ptﬁ\‘lﬁ%ﬁ ?rgwyfi gficgf(rlgd)tﬁlxgh}% %ﬁgé%ag%lnsgﬁlﬂh?{)tﬁ %ater oncentratlon is
abovea P meighf peseentict ural fornula 1V below with

(2)re@9@hﬁ%lh@ésﬁft%t%iﬁpﬁgs‘é' a@l ent of phosphoric acid in a
suitable Cl1 al Kano such as net hanol, ethanol,

(3) remoying hsyprlvant heredrom: EPA) and i soanyl al cohol (1 AA) or
aqueous Cl1-C5 al kanol. The reaction is carried out at

t erature Pa?ge of about 25 0C to about 80 OC. The
(C)I"glﬁ‘ézgﬁ%”ﬁ%e‘%&‘{ ol ution can be added to a sol ution of
(1) ctybtallization &omor mixtvee efddimpoumd I oald Avandpetdrosuphethat the witer concentration is

b ggeggj Lection. The crystalline di hydrogenphosphate
oo eﬁt&hegrate IS obtained by crystallization from

(2>reaﬁveaqa§@u%su1@m &idphpsgid sol ution of the

(3) réidMd HIRABRBMARRETAIne salt as described bel ow. GENERAL
VET FOR CRYSTALLI ZI NG THE MONCHYDRATE OFTHE
DI HYDROGENPHOSPHATE SALT OF STRUCTURAL FORMULA |: (a)
(d)hthvhta:rwktémtm%}Syst emat 25 0C. (1) crystallization

)] c&gtglrﬁ:]zzﬁ omf% Liirrgl\;\gla 8&'391%&93 I gn %rt]eq su@lpglgtvvﬁé \%gtelhconcentratlon is

er cohcentra on i's
abOV@éﬁc\@r&htmezgenhecoverl ng the resultant sol id phase, and

(2)r&§3emﬁ§[ﬂ8¥ésﬂﬁar& BiapRhseia therefrom (b) In isoanyl
al cohol (I AA)Lvater systemat 25 0C (1)

(3) respaying she sosrtithieffd®m a ni xture of conpound | in 1AA
and water, such that the water concentration is above

9 wej ht nt qQyering the resultant solid
O ‘ﬁ)é%p,yll %ﬁ%”o %Xf %ﬁgﬂ%’“f’% §0I vent therefrom (c) In
(1) ciypdllinaioe frosyeshixmradt cdtpO@d I in IPA and water, such that the water concentration is
above 7.0 weight percent;
(2) recovering the resultant solid phase; and

(3) removing the solvent therefrom

(f) In IPA/water system at 40 °C:

(1) crystallization from a mixture of compound I in IPA and water, such that the water concentration is
above 8.1 weight percent;

(2) recovering the resultant solid phase; and

(3) removing the solvent therefrom.

(g) In IPA/water system at 75°C:



(1) crystallization froma mxture of conpound | in
| AA and water, such that the water concentration is
w@bwsm0A36 wei ght percent; (2) recovering the peruUb1084019683

solid phase; and (3) renoving the solvent therefrom

(d) I'n IAAwater systemat 60 0C. (1) crystallization

froma m xture of conpound | in I AA and water, such

that the water concentration is above 4.5 wei ght

percent; (2) recovering the resultant solid phase; and

D Crzsmlhzrab@mﬁwrn g mieres Foraprund hisBA pesvatets juchythat e pagspgoncentration is

aboveadbsﬂhclwe(gth éppter systemat 25 0C (1)
cryst I|z ion froma mxture of conpound | in |PA

(2) recygr %’fﬂsug‘ﬂ%ﬂ‘?l‘@ﬁ%etaﬂ% wat er concentration is above
(3) rethotnyvdk gbllenpeefedin, (2) recovering the resultant solid
5 phase; and (3) renoving the solvent therefrom (f) In
rPA/ wat er systemat 40 0OC. (1) crystallization froma
mi xt ur élhefstagogwompehnf of struefyd frdmuatl¥can baprbpardddty thdwocedures

detaﬂ%%%hé}&@ci%ﬁﬁhxﬂgl el e@pove 8.1 weight percent; (2)

recoverin resul tant solid phase; and (3) renoving
the s oIIVéﬁ't‘H flﬁ@ﬁreqspesmthe@esentﬁn@m%%weétwfiei?r the treatment and/or

preveﬁ’tmcsf (:ﬂalcam r:cvrﬁﬁtauln!; fof athicAR DRC nmnalbmmg AR ated, widHaAIA clomprlses
at.the water con

t
10 admlraséeg{}lg t%?)Bﬁ’tentZ‘B n%*é]] Eﬁ'f(:h[?éervglgw or Er%tmf:rg & 8{}0@?1?12(6{0?1ﬁkor therapeutlcally
effectiveamboraf the cili of Hohade I asaiefindd3bovesmrm\crysgllink dydrate vierdof.

therefr folir Iglgognrlkhg% ey 19tf=md%g ks L#fa? thé %Mi itvention and

IV can e prep OCE ures et al
shoul&aptdpeenstuel aarbamgkmm@s on tbélsme of §pirif %thellmstmumvﬁ@pn

aspect ,c&ﬁp%ums%feﬁbed HRYei nh Pk EQMht@ﬁérs%uJﬁeats lnag-eﬁ&rtamomers The
revention of clinical conditions

the treatment an
15 gl TR 53 HSASF PR BEEOTT SePReAs B COMRPEHS Restigaral formula

I. conprises admnistering to a patient in need of such

?Lgyggéu}ﬂ]c gr“l%tw er:nea%tticl;rrr?e%tc e%c s”qgol?%e!v?a g | Cea l) Isl¥all mean the % major

enantiomer less the % minor enantlomer. Thus, a 70% enantiomeric excess corresponds to formation of
85% of one enantiomer and 15% of the other. The term “enantiomeric excess” is synonymous with the

20  term “optical purity.”

EXAMPLE

- H3PO4 - HQO
NH, O

N/\fN\
F P
e,

(2R)-4-0x0-4-[3-(trifluoromethy)-5.6-dihydro[ 1,2.4]triazolo[4,3-alpyrazin-7(8 )-y1]-1-(2.4.5-
25 trifluorophenyl)butan-2-amine dihydrogenphosphate monohydrate

Preparation of 3-(trifluoromethyl)-5.6.7.8-tetrahydro[1,2.4]triazolo[4,3-alpyrazine hydrochloride (1-4)
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effective anount of the salt of Formula | as defined
above or a crystalline hydrate thereof. The follow ng
wmoovsloodBs i ng Exanpl es are intended to il ustredBUsive4/019683
present invention and should not be construed as being
limtations on the scope or spirit of the instant
i nvention. Conpounds descri bed herein may exi st as
tautoners such as keto-enol tautoners. The individual
tautonmers as well as m xtures thereof are enconpassed
with conpounds of structuBghemgrtula |I. The term "%
enanti omeric excess" (abbreviated "ee") Ghal 4 mean the
% maj or enant i oTECFJEOORthEHTN nor er(w\)/rl(ir ONRr - Hig
a 70% RIpRNH.ONBriC excess corr onds00 TNT fon 2ofl
85% of one énant Icé@ ang 15%.0f the otherd Thg term
"enantioneric ek CHgCh nous vviththg_L'rm
"optical purity." EXAWMPLE - H3POX - H20 NH &-
(2/?)-4-0x0-4-r3-(trifluoronethyl)-5,6-dihvdrori, 2, 41t
riazol or4, 3-al pyrazin-7(8/f)-yll-1-(2,4,5-
trifl uorophenyl) but an- /aT ne di hydr ogsmphespinggg
monohydr at BORHgpar t@eéiof | -
3-(trifl uocpgeiﬁ'w B4C S %07 8T anydr fidoR, 41¢11 azol o
r4,3-fll pyrazine hydrochllgéi de (1-4)Scheme 1 1.

CF3COCEt 1CH3CN All KI H-~NCH2C NH2NH2 F3C N 2.
Cl COCH2Cl, NaOH H O 1-1 3C CH2Cl CH3CN MeO HdI—ICI

HNT >=N
HN/\KN\NJ\CFQ, MeOH, HCI, 55 °C 'K/N N
N >

Step A: Preparation of bishydrazide (1-1)

Hydrazine (20.1 g, 35 wt% in water, 0.22 mol) was mixed with 310 mL of acetonitrile.
31.5 g of ethyl trifluoroacetate (0.22 mol) was added over 60 min. The internal temperature was
increased to 25 °C from 14 °C. The resulting solution was aged at 22 - 25 °C for 60 min. The solution
was cooled to 7 °C. 17.9 g of 50 wt% aqueous NaOH (0.22 mol) and 25.3 g of chloroacetyl chloride
(0.22 mol) were added simultaneously over 130 min at a temperature below 16 °C. When the reaction
was complete, the mixture was vacuum distilled to remove water and ethanol at 27 ~ 30 °C and under 26
~ 27 in Hg vacuum. During the distillation, 720 mL of acetonitrile was added slowly to maintain
constant volume (approximately 500 mL). The slurry was filtered to remove sodium chloride. The cake
was rinsed with about 100 mL of acetonitrile. Removal of the solvent afforded bis-hydrazide 1-1 (43.2 g,
96.5% yield, 94.4 area% pure by HPLC assay).
1H-NMR (400 MHz, DMSO-dg): & 4.2 (s, 2H), 10.7 (s, 1H), and 11.6 (s, 1H) ppm.
13C-NMR (100 MHz, DMSO-dg): 8 41.0, 116.1 (q, J = 362 Hz), 155.8 (q, J = 50 Hz), and 165.4 ppm.

Step B: Preparation of 5-(trifluoromethyl)-2-(chloromethyl)-1.3.4-oxadiazole
a-2)

Bishydrazide 1-1 from Step A (43.2 g, 0.21 mol) in ACN (82 mL.) was cooled to 5 °C.
Phosphorus oxychloride (32.2 g, 0.21 mol) was added, maintaining the temperature below 10 °C. The
mixture was heated to 80 °C and aged at this temperature for 24 h until HPLC showed less than 2 area%

-10 -
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MII HN NHN Nc F MeOH, HCI 155 OCI N NNHH\ -
1-4 CF3 Step A Preparation of bishvdrazide (1-1)
woyasaaiiee (20.1 g, 35 wt% in water, 0.22 nol)PEEES2004/019683
m xed with 310 nL of acetonitrile. 31.5 g of ethyl
trifluoroacetate (0.22 nol) was added over 60 m n. The
internal tenperature was increased to 25 0C from 14
OC. The resulting solution was aged at 22 - 25 C ]tor
60 mn. The solution was cooled to 7 O 17.9
of 1 1\Af}b; STPATRIG eSSt MloofIBAG#1d) 250 sl @zfs’vasergve@f mixgg eled {910 °C. The

reactlanl'sllmﬂyivde chdigeddo tRlghentk keepag dein@tnal e mpiiemteDelowoMEIC. 13Her the

o P LR 4 b T o
tempelramqqyu@ thmm_;poua fgtererds gnto | Tha brgaiic tay80wBEhennchshmddeth 26 mi. of water,
215 mB 6f 5 G/tfi’ﬁqye%ﬁst%ﬁium%é{? Fgﬁ H'ﬁaﬁg bhd 1 1990 wi% Q%L[Qousftfrine solution.

acetonitrile was mal ntal n con
HPLC gy pigldadigpy ork |upr&taé$§r9%oVﬁl@5ﬂes Fhre resneyed Yy distéllatipn ate5ed9 mm He,

55 °C toaffoRIEVG1 wiaek wmcloaalu@édl d;lleetlyTh %té@%@u%@ﬁ&ﬂh&sp%ﬁﬁwdoﬂ Otherwise the
aceton tril val of the sol vent

Pmd“cgﬁ ed’gﬂgﬁﬁy Cﬁﬁ}’d‘f"é% igatto —ez4‘§ 75 839 0 8959% yi el d, 94.4
|H-NMR ¢400NiHz, TG, HPLE(a8Hpypm. | H- NVR (400 MHz, DVBO-7): d

13C- N%%( 16?/%%8%873%@051 zi'eqe a§97 é%) SSézicES} H%(z Plg)mjnd 1644 ppm.

155.8 (g, J = 50 Hz), and 165.4 ppm Step B:

Step CF Pr epar Pleb i M of A (3 4)iphJe o1 nozmidaxéwnf%o{o‘;m%mﬁwyl )-|
,3 4- oxadi azol e (1-2) Bishydrazide K LfromStep A

(43.2 §=0.21 nol) in ACN (82 nL) was cooled to 5 OC. |
Phosphoo HSolﬁthﬁbm&ieﬁBﬂu(rrﬁﬁe @349 g, 052hol)™ heh@®! @30 em,) cooled at =20
0 [ el t t erag ur
C wasv\ne‘lglcsigctcg%?fézg gxadla%ble ggqro%gtg%g 65)&% gm#osln%é%lern%mp%%ﬁ S}temal
temperaiireat 4@ TC. AdfRir @esiddivien whe®mplda theZesatting ¥mfry vas aged ag-20 °C for 1 h.
Ethano? @ﬂ@rnﬁt)%va\é ten @ila?rgeaggd msr sﬁr'ry (%l &?y ‘ﬁéﬁ'g'leg E)O—Smb %f ﬁey\@d filn at —-5 °C, the

were m'xed and cool action s

slurry wesfilisend ang washed yith ﬁ@hnCR é@th t-heC.i Amisineal-3 wemb@raeﬂ@s e white solid
in 729000¢18\24140g, 065 ath vl guhebyadidici on, iy the m xture was

t s
B
(100 Migzs DMAO-d@ih@4@8.¢aMi 43-3. 423 (wds 360 &), \Aa«smad Wa h(qR15 38Hz) ppm.

of water, 215 nL of 5 wt % aqueous sodi um bi car bonat e

and final | y 215 nmL of 20 wt % aqueous brine sol ution.
Step D: Preparation of 3-(trifluoromethyl)-5,6,7.8- tetrahydro[1,2.4]triazolo[4,3-a]pyrazine

hydrochloride (1-4)
A suspension of amidine 1-3 (27.3 g, 0.13 mol) in 110 mL of methanol was warmed to

55 °C. 37% Hydrochloric acid (11.2 mL, 0.14 mol) was added over 15 min at this temperature. During
the addition, all solids dissolved resulting in a clear solution. The reaction was aged for 30 min. The
solution was cooled down to 20 °C and aged at this temperature until a seed bed formed (10 min to 1 h).
300 mL of MTBE was charged at 20 °C over 1 h. The resulting slurry was cooled to 2 °C, aged for 30
min and filtered. Solids were washed with 50 mL of ethanol: MTBE (1:3) and dried under vacuum at 45

°C. Yield of triazole 1-4 was 26.7 g (99.5 area wt% pure by HPLC).
1H-NMR (400 MHz, DMSO-dg): & 3.6 (t, 2H), 4.4 (t, 2H), 4.6 (s, 2H), and 10.6 (b, 2H) ppm; 13C-NMR
(100 MHz, DMSO-dg): 6: 39.4, 39.6, 41.0, 118.6 (q, J = 325 Hz), 142.9 (q, ] = 50 Hz), and 148.8 ppm.

-11-
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HPLC assay yield after work up was 86-92% Vol atiles
were renoved by distillation at 75-80 mm Hg, 55 0C to

wa@tbdosmadian oi |l which could be used directly i npSL/Ep208H019683

wi t hout further purification. O herw se the product
can be purified by distillation to afford XzZ in
70-80%yield. i HNWVR (400 MHz, CDCOI 3): d 4.8 (s, 2H
ppm 13C-NMR (100 MHz, CDO 3): 6 32.1, 115.8 (q, J =
337 Hz), 156.2 (g, J = 50 Hz), and 164.4 ppm Step C
Prepar ati on of mz-

N-r(22Z)-pi perazin-2-ylideneltrifluoroacetohvdrazi de
LXzlI| To a solution of ethylenediamne (33.1 g, 0.55
nol ) in methanol (150 niL l ed at - 20F0C was added
dIStI|| oxadi azol e XzZ| frofp-Step

gddi ti on was comc_)| et e,

M&pil #’SIZ]&':IF}OV\/I y h

g

OC. Aftge 60 nin at - DBIAE, DMAe sl urry was fil
and washed 2wt h ethanol (60 nmL) at - 5 OC. Am
was obtained as a white solid in 72%vyield (24242¢,
99.5 area wt % pure by HPLC). i H NWR (400 MHz,

DVMSO-76): d 2.9 (t, 2H), 3.2 (t, 2H), 3.6 (s, 2H), and
8.3 (g | H ppm 13(:-NR/R(100 MHz, DMBO- ): d 40. 8,
42.0,'43.3, 119.3Kgq, 350 Hz), 154.2, and 156.2

hydr—ef:—hl or i Ll 4) A uspen3| on of
g, 0.13 nol) 1'nh 110 nl' of net hanol ,
0C. 37% Hydrochloric acid (232 nL, 0.14
added over 15 min at this tenperature. Durl n@ the
addition, all solids dissolved resulting in a clear
solutiong The reaction was aged for 30 mn. The

sol ut| onwas cool ed down to 20 OC and aged at this
aseed bed fornmed (10 min to 1 h).

\ harged at 20 OC over 1 h. The
resul tiag od%,qo 2 0dRh{gedGllr 30 nin
and filtered. Sollds re shed w
et hanol : MTBE (1: 3) anﬁ/mﬁ? 5208 M08bho
Yield of triazolegwas 2577 99. 5 Hﬁd‘de@'%aﬁl@r[@lbﬁo%
HPLC). i H-NWR (400 MHz, DVBOGFH): d 3.6 (t, 2H), 4.4
(t, 2H, 4.6 (s, 2H), and 10.6 (b, 2H) ppm 13C NWR

in N K (27MeOH
d to 55

(q, HNf\Sﬁ ) ppm D Brepadation of
3-(trikf t hyl) - NH.OAG
'tetrah ror 5241tr|a PYN&Z] —A4

& am

(100 MHz, DMSO ?76): d: 39.4, 39.6, 41.0, 118.6 (q, J
325 |—sz 142.9 (g, J = 50 Hz), and 148.8 ppm Schene
2 O
NH, O
N
N/ﬁé \N
F K/N\(
2-5
CF,
Step A: Preparation of 4-ox0-4-[3-(trifluoromethyl)-5,6- dihydro[1,2.4]triazolof4,3-alpyrazin-

T(8H)-v1]-1-(2.4.5- trifluorophenylDbutan-2-one (2-3)

2,4,5-Trifluorophenylacetic acid (2-1) (150 g, 0.789 mol), Meldrum’s acid (125 g, 0.868

mol), and 4-(dimethylamino)pyridine (DMAP) (7.7 g, 0063 mol) were charged into a 5 L three-neck
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COOHO(c)ucoCl, /Pr2Net, DVAPLIDMAC HCI HN N N N N
NHAOAC 1-4 CFo N MeOH 2-3 N[Rh(COd)Cl]2 , N ff, S
wao 288/0031385 phos, 2-4 H2, MeOH, 200 psi, 500C N PCRUS2004/019683
Step A Preparation of
4- 0x0-4-r3-(trifluoronethyl)-5.6-
di hydroF1, 2, 41tri azol o[ 4, 3- alpyrazi n-
7(8ffVWyll-1-(2.4,5- trifluorophenvnbutan-2-one (2-3)
2,4,5-Trifluorophenyl acetic acid (2A) (150 g, 0.789
flask. M-)Dlmmbylgcpqmge @M‘éc)((j_@gn]g) ws agddd | iprpne) portigycit room temperature to

dissol¢k th&lidmat.hy |N3JHSB‘;9)>@Y&1|1 nige CRVAD) 1 63 m%l)gvas Q&3 iM&le)portion at room
wer e char gea, | nto a ee- neck
tempeRgIyE rﬂhﬂfewwtaaw&taffﬁea‘eerewge@ Jow #2%- rﬁ_‘)al%%hl%f@&ébm AL 68 mol) was

added Iﬂﬂfpfwllsélbvéﬁ 1 toQaNWHiR iR@ftalhidg thelt@nptrAEe bM@eéd’(Eatﬂ@ 0 She reaction

sSSP ER 5 WAL 090 3RRT TR S0 AT o
portlotl hted O TG ridie mraetidnsbluriont@as@ed 8 NICdy seedndl dr iSHAUEOXS sodium
hydro%?l?cargong@%omhlil(6\ﬂ@ﬁ§q/qgl‘ﬂergﬁdagd\ﬁ V\wagé/ §tr201 4t50’C2 T‘He m&ﬂ Was seeded and

I nin e tenperature 0C. The

aged at g B9 dnfonilxd iy rBlewa% adglifionalay2s mloef 5%%“10% SOdH“P Aydpgencarbonate
soluti sQﬁJfE!derd)ﬁﬁse\ ovéy 1-380A@er 43in&8vera hat MB& @fistedurt rth@é'lﬁ?rry was

coole(gér tO—C‘tO‘%l‘O dsag%f gpgﬂre% 5 &gcfgc;t I lgn g’g%#g{.ﬁlage w:)tNaEls sp?%ement washed with

20% aycbnoDYIABODmR), folkokd by anaddBidbalnid batelss bf20% apded DMAc (400 mL),

and ﬁ(g{llg %e}c‘ %ég)gtuaéo fT he ca % g/g%sul{f_%e%?eg%p% ggﬁ%rﬁge?gﬁrg 53@91 n’@gt%? yield of final
produg % hyasefd¥s sodi um hydr ogencar bonate sol uti on was added

dropwi se over 2-3 h. After aging several h at room
tenperature,. the sl urry was cooled to 0 - 5 QC and

_IQP;BU\ged 1 Brepaa Or4-oxo-4:B3-(tifluozomethyD-5c6c-  \dihydroll.2.41riazolol4.3-
alpyradinSTIB AL @2, 4was hemmmmym%awmm&e DM (300 i),
0
E%LO\(I%BE%% Iabog nvs%lls c z},r\gedbv% hctplfﬁﬁanor (18(9 rr/ﬁjl% Qtbamide 2-3 (200

g), and ammonium acetate (1 10.4 g). Methanol (180 mL) and 28% aqueous ammonium hydroxide (58.6
mL) were then added keeping the temperature below 30 °C during the addition. Additional methanol
(100 mL) was added to the reaction mixture. The mixture was heated at reflux temperature and aged for
2 h. The reaction was cooled to room temperature and then to about 5 °C in an ice-bath. After 30 min,
the solid was filtered and dried to afford 2-4 as a solid (180 g); m.p. 271.2 °C.

Step C: Preparation of (2R)-4-ox0-4-[3-(trifluoromethyD)-5,6-  dihydro[1,2.4]triazolo[4,3-

alpyrazin-7(8 H)-yl]-1-(2.4,5-  triflucrophenyl)butan-2-amine (2-5)
Into a 500 ml flask were charged chloro(1,5-cyclooctadiene)rhodium(I) dimer
{[Rh(cod)CI]2}(292 mg, 1.18 mmol) and (R,S) t-butyl Josiphos (708 mg, 1.3 mmol) under a nitrogen

atmosphere. Degassed MeOH was then added (200 mL) and the mixture was stirred at room temperature
for I h. Into a 4 L hydrogenator was charged the enamine amide 2-4 (118 g, 0.29 mol) along with MeOH
(1 L). The slurry was degassed. The catalyst solution was then transferred to the hydrogenator under
nitrogen. After degassing three times, the enamine amide was hydrogenated under 200 psi hydrogen gas
at 50 °C for 13 h. Assay yield was determined by HPLC to be 93% and optical purity to be 94% ee.

The optical purity was further enhanced in the following manner. The methanol solution

from the hydrogenation reaction (18 g in 180 mL MeOH) was concentrated and switched to methyl ¢-
butyl ether (MTBE) (45 mL). Into this solution was added aqueous H3PO4 solution (0.5 M, 95 mL).
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and finally water (400 nL). The cake was suction-dried

at roomtenperature. The isolated yield of final
w@eadoaii32- 3 was 89% Step B: Preparation of PCT/US2004/019683

(2Z) - 4-0x0-4-r3-(trifluoromethyl)-5.6- dihvdrol 1l

.2.41triazolor4.3- alpyrazin-7(8/f)-yll-1-(2.4.5-

trifluorophenyl)but-2-en-2-amne (2-4) A5 L

round bottom fl ask was charged wi th met hanol (100 ni),

After S paraﬂé{l ﬁfatﬂ]% Ely ri 8’58/21%?3}9 gi'"ﬁi d‘l?[;%% é‘éﬁ j’g c?e acet ﬁ ﬂi%}?wgs then extracted

with MSFBEQ k30l &580 61LxL Thedd T BE tsbletiorawlabedndeaepnédndtsbieent switched to hot

olseRERELLS 2L 40Ot S ch U B o copg gipws - 10

h). Thg %V%?léwef‘Fh@larﬁqd)hylfﬂ'éatwaél}&atEBWQéF& 98 e 9P theek; enpdihd urldS.7 °C.

TH NMRA(36@B1Hzf OD3CNY 5 7D6€&m), Fa8H(ind4.9035), £89!s§d. 4Qm), BT (m), 3.40 (m), 2.68
2,&?9[{8‘5 13‘ipur and then to about 5 0C in an ice-bath.

(m), @)n, the solid was filtered and dried to

Compahifid2-6 edids 8§a1ﬁd656nki dotéﬂ;&@ ghless%@cate@7ﬁ1e Zoaf¥eandSh@br IGtamers are
grouparf E’g%ﬁeartdn%gthgfﬁf H Sfl%r],a ag,e not well g’esolvf(l uoronet hyl ) -

13C NMR (CR3¢N): $(d}- gwﬁ {iddy, Jat= 242.4,9.2,2.5 Hz), 152.2 (major), 151.8 (minor), 149.3
(ddd; tJ)[:p'—f 4601 P@i‘%)é'ﬁé@ulwﬁ (& 19443; P23, B 214290, T = 38.8 Hz), 124.6

(ddd , Jigt ml%w %4&yHF>ob%q4a@ﬂefm)=rlﬁddﬁarﬂﬂ4>)ll&&fmfcr 268.9 Hz), 106.2 (dd , Jer

=29.4, &b (BHA0, U2 B (4492(niiEbr), 43.3 BmineB)! 42.004 6 (Rins), - HYY %) 38 5 (minor),
36.9. Josi phos (708 ng, 1.3 mmol) under a nitrogen

at mosphere. Degassed MeOH vvas t hen added (200 niL) and
the m x’lthmceysmﬂmeﬁ'eebasechnsaﬂsorbemsasiateedmp&rlmvure for 1 h.

(a) TflJHregc'i.l @uhﬂ%ﬂ%&ﬁ@%}@ﬁ Pt\gﬁé h%:\cfc?%g b_Pe? is cﬁ?rrg%d?.wéh Eg wt%b of Ecosorb

K The W@rﬁégm@emdemﬁeogemfcaloy@h argighen fileredwdbe tdkeis washed with
2E/[(§Gt5ff1§ﬁ?fn%ﬁ ﬁe@okﬂeofrfﬁég HRGENAoR 959N, G&aﬁ é\lggf Rbouf$doBLe.

Sln three tines, the enani ne am
(b) Tbﬁyfgﬁegﬁéﬁ peop ip mgthana @v%gqntrh@@%%ﬁ Oé‘é@ velungbgyed prfree base charge)
arii3hdn. soRsmayvityhedligto %ﬁroﬁzﬁbﬁ(ﬂﬂ?\)’lﬁ ahnblyvolﬂE}le%fB 9 1z 1A% and

i cal ity .t 49 R
© TRERA nE RN et T B aosCiant PR S S fisf Rlino
(d) Hepstngt(Vlokg)fis chargeth eveny dirand dreaturyntinresiot i Dnat(22&5¢C.i Dhels@Pernatant
cdtbeMBEED be RS £i &Hm%? M%ﬁ%ﬁand switched to nethyl
tbutyl et her Into this solution was
(e) Theorty iadly @%@mleq:xé;dsvamﬂ with 30%. IBAfEPtaB RL/KAS t er

() TEePAd atdried ircf vabiien by af 0 °cBN NaCOH (35 nlL) was added to
i hen extracted with MIBE

the water |ayer, ich wa
(&) Thegpge “qtyfg%‘eﬁ’ifﬁ mﬂfé‘bﬂ)ﬁ%g °E51 uti on was concentr at ed

and sol vent sw tched to hot tol uene (180 nL, about 75

00). T |
to 0 oc e Bl RiinRs Rt R B IEt e PR PafRR were used
to detmvrfeunetcplatcpmrs(omo grodwtel d 72% 98 - 99%ee); mp.

COlun;lﬂ14 1 ‘Wé]télés mlqgroyaltf* %ﬁle)p96%# CD3CN): d 7.26 (m),

4.14 3.95 , 3.40
E'“e“‘(m, g/e?ﬂﬁ 12" %}@54@840 (bs). (g)ormound (2n?exi sts

as am d;elvbmmj ate®dni®r S. Unl ess indicated, the ngjor
Gradlenlgd m I?) n%g‘;oaAmaiS% gre
I0min25% A :75% B
125 min 25% A : 75% B
15 min 75% A : 25% B
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grouped together since the carbon-13 signals are not

wel |l resolved: 13C NWMR (CD3CN): d 171.8, 157.4 (ddd ,
wa gieseends 4, 9.2, 2.5 Hz), 152.2 (mgjor), 151.BCT/US2004/019683

(mnor), 149.3 (ddd; JCF =246.7, 14.2, 12.9 Hz), 147.4

(ddd, JCF =241.2, 12.3, 3.7 Hz), 144.2 (q, JCF = 38.8

Hz), 124.6 (ddd , JCF = 18.5, 5.9, 4.0 Hz), 120.4 (dd

, JCF = 19.1, 6.2 Hz), 119.8 (q, JCF =268.9 Hz), 106.2

(dd , JCF =29.5, 20.9 Hz), 50.1, 44.8, 44.3 (mnor),
Flowgaten  (ml M3/ in 42.4, 41.6 (minor), 41.4, 39.6, 38.5
Injec(lmvsr)loﬁﬁ 9. The crystalline free base can al so be
chk:gﬁléate s follows: (a) The reaction m xture upon

%t FORBf t he hydrogenation step is charged with
Colugth tembb 4¥°CECosorb C-941. The m xture is stirred under
n for filtered. The cake is

Rete{\i/\}/goté]h §V\/Ith ﬁﬁﬁ@und%dggﬁgpnol Recovery of free base

i s about 95W&Wu@%¥q§c%¢mrlty about 95% ee. (b) The

freebase sol wj REphdd: §BhLiignol is concentrated to

3.5-4.0 L/kg vol ums (based on free base charge) and

then sol vent-switched into i sopropanol (IPA) to final

vol une The BiOwing kigh!pedorn{agde lkjuil ikditiatdgrphicliHRLEcdnaitidhl were used

a h at 400C and then cooled to 25 0C over
tOde%gﬁl.n ?gﬁ?cqﬁ%pjfane (7L/kg) is charged over 7 h and the

Colugiyr ry €hirgpabdAP-6k 23Pmm x4.6 @ 25C. The super nat ant

Elueﬁtoncent VSQMIQ'A b@fvgf % dﬁétt‘n)ﬁeﬁ‘ﬁ]hé‘ﬂ h'eﬁtaﬁ'eo 12 mg/g. (e) The
slurry is filtered and the solid washed with 30%

| PA/ heptsalr‘i%f‘tPZQ/lIX@l)% digthylamips ingfhan@l j s dried in a
IsocH@a RN TaMeN 8ahin40 0C. (g) The optical purity of the
Fl frtee ba§e7 i.s,_about 99% ee. The follow ng
O“HrGh- SPHEHte 1iquid chromat ographic (HPLCO)
Injecuomlsrph @mE were used to determ ne percent conversion

fd Col um: Waters Symmetry C18, 250 mm x 4.6
UVJeg:CE‘Fu %?é Bolvent A 0.1 vol % HCl O4/ H20 Sol vent B:
Colugmderemi Iy e Gradient: 0 nmin 75% A : 25% B 10 min 25%

Reteftion tifR¥0 B 12 (@ ikt 25%38 min/5% B 15 nin 75% A : 25%
BFl ow rat e: i m./mn InJ ection Vol.: 10 nL

S)-amine 2-5: 11.2 min

(2R)-4-0x0-4-[3-(trifluoromethyl)-5.6-dihydro[ 1.2 .4]triazolo[4.3-alpyrazin-7(8 H)-y1]-1-(2.4,5-
trifluorophenyl)butan-2-amine dihydrogenphosphate monohydrate

A 250 mL round bottom flask equipped with an overhead stirrer, heating mantle and
thermocouple, was charged with 31.5 mL of isopropanol (IPA), 13.5 mL water, 15.0 g (36.9 mmol) of
(2R)-4-0x0-4-[3-(trifluoromethyl)-5,6-dihydro[ 1,2 4}triazolo[4,3-alpyrazin-7(8 H)-yl]-1-(2,4,5-
trifluorophenyl)butan-2-amine freebase and 4.25 g (36.9 mmol) of 85% aqueous phosphoric acid. The

mixture was heated to 75 °C. A thick white precipitate formed at lower temperatures but dissolved upon
reaching 75 °C. The solution was cooled to 68 °C and then held at that temperature for 2 h. A slurry bed
of solids formed during this age time [the solution can be seeded with 0.5 to 5 wt% of small particle size
(alpine milled) monohydrate]. The slurry was then cooled at a rate of 4 °C/h to 21 °C and then held
overnight. 105 mL of IPA was then added to the slurry. After 1 h the slurry was filtered and washed
with 45 mL IPA (solids can also be washed with a water/IPA solution to avoid turnover to other crystal
forms). The solids were dried on the frit with open to air. 18.6 g of solids were recovered. The solids

were found to be greater than 99.8% pure by HPLC area percentage (HPLC conditions same as those
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UV detection : 210 nm Col um tenp.: 40 OC Retention
times: conpound 2-4: 9.1 mn conpound 2 5: 5.4 mn tBu
wdomspbzass 8.7 mn The foll owi ng hi gh-perfor mtaPCEUS2004/019683
l'iquid chromatographic (HPLC) conditions were used to
determ ne optical purity: Colum: Chirapak, AD-H, 250
mm Xx 4.6 mm Eluent: Solvent A: 0.2 vol. % diethylam ne
i n heptane Sol vent B O 1 vol % di et hyl arri ne i n et hanol

Isochratic Run Tine mn Flow rate: '

giveq ﬁlj’oée)t i15p Pygsle Slzqdlﬁql;lbwnd]éf,lé%% ofdhe 1S(§gt8d mhdw}otxyﬁﬁ a mean PSD of 80
micrbfWith 95851eChAret80 miitrofk. tTheRS/stal foym 3f1the €olids wasd sho®n #d Be monohydrate

2/ 2) - 4 3-(trifl t hyl
by X oA Bitractty fudfhdhybpibpfis apetygls. 5 (1111 voromethy

al pyr aziXaray p8wdex diffradtiof 2t.ud;c5are widely used to characterize molecular structures,

cyslinbl 495 BADARLLR A 5y MBS S 0GB ISR Rl B
dihygriegenpespkaigimenqhydrate wap generated ametrithilips é\mellyméxr%@dm@ &;ray Diffraction

Syst¥¥aith [P a0 60\ dnord 1A Pwik7 00 deﬁﬁ’fﬁé oRarpiX-fal, RAL K-Ah2radlation was
water, 15.0 g (36.9 mml) of (2

usedyas e SOWCS_ 37 (tri I uor onet hyl )-5, 6-di hydro[ |, 2, 4] tri az

ol o[ 4, 3-FI(2’1‘!.] Ipho ez the XAGa B l:ﬁ)ffrgd_tl])n patieih, fér the crystalhne monohydrate form of the
d1hy§r%één§f{ 219%.' S lf%tg.t%ugaﬁ formufn Ippﬁl(“)ﬁ;e:) oglr%{%i rzg% ?xgnbl}tf.ﬁ ghagacteristic diffraction
peaksoragpanding 4o dremcenas Qfd’ 4255 6&: and\3.Of pregstrowhs. t Brepnasohydiratawas further

charg&errﬂ@&ib)aﬁle h@%ﬁfngg SR, @t7§ I ad 4hy tanéitréﬁpl mqndm%rate was even further
reachi ng he sol ution was cooled to 68 0C and

Charf"ﬁ"éﬁeqw@l ‘86 dePacigs of B8 e 2atAnf 8- 5L BRESYORS: A slurry bed of
sol i ds Mﬁd’d&ﬁ)nd(blfhb XOraly bbﬁde’ﬂ@ﬂfrﬁdtxﬁﬁ pitteh@ ds@kibéd HOvE @R crystalline

mon?lgfldra?eﬁtg %&Ty%egﬁv)aplﬁ R °frﬂ’é‘°%‘f% qu@w?sﬁlgtﬁher characterized by

its sglmlestateicagttonal 3rand ﬂu@fne49®il¢iearma’g‘nehc O¢Somance (NMR) dpedtch. The solid-state

carb&?’-% N%ectﬁl {g'ob%g/ie\%g @‘W%?tll]{egﬁg)éaan v g I\h\gﬁtesgs?en‘? lléiﬁé’ &Bruker 4 mm

double resonance CPMAS probe carbon-13 NMR spectrum utilized proton/carbon-13 cross-

polarization magic-angle spinning with variable-amplitude cross polarization. The sample was spun at
15.0 kHz, and a total of 2048 scans were collected with a recycle delay of 20 seconds. A line broadening
of 40 Hz was applied to the spectrum before FT was performed. Chemical shifts are reported on the
TMS scale using the carbonyl carbon of glycine (176.03 p.p.m.) as a secondary reference.

The solid-state fluorine-19 NMR spectrum was obtained on a Bruker DSX 400WB NMR
systém using a Bruker 4mm CRAMPS probe. The NMR spectrum utilized a simple pulse-acquire pulse
program. The samples were spun at 15.0 kHz, and a total of 16 scans were collected with a recycle delay
of 30 seconds. A vespel endcap was utilized to minimize fluorine background. A line broadening of 100
Hz was applied to the spectrum before FT was performed. Chemical shifts are reported using
poly(tetrafluoroethylene) (teflon) as an external secondary reference which was assigned a chemical shift
of —122 ppm.

FIG. 2 shows the solid-state carbon-13 CPMAS NMR spectrum for the crystalline
monohydrate form of the dihydrogenphosphate salt of structural formula II. The monohydrate form
exhibited characteristic signals with chemical shift values of 169.1, 120.8, and 46.5 p-p-m. Further
characteristic of the monohydrate form were the signals with chemical shift values of 159.0, and 150.9,

and 40.7 ppm.
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with 45 nL | PA (solids can al so be washed with a
wat er / D?A solution to avoid turnover to other crystal
wo o005®)3135he solids were dried on the frit w tPCDPSIV04/019683
air. 18.6 g of solids were recovered. The solids were
found to be greater than 99.8% pure by HPLC area
percent age (HPLC conditions same as thosegi ven above).
The particle size distribution analysis of the
i sol ated solids showed a mean PSD of 80 microns with
95% | es§1G-Bshovigbe salidrsttasiluorine 12 MASk MRt speqisups for the crystalline
mon&@hiaﬂﬁfom& tﬁ@&lﬂ%r&é&nﬁﬁ)sﬁﬂa&%ﬁﬂ of ubullY foﬁnﬁl@ﬂ m@%hohydrate form

ffraction and thernogravinetric
ex ﬂamw&%fﬂw AL A AR @%ﬁa&g A, ks 1462 ppm
Furtteh aiaa@teelrsmczﬁ tifheoby dite sdnmwamme Signaty \yslt éllehical $hyft vamd of -96.5, -
104{) ({1 %rg The X-ray powder diffraction pattern of
‘he™ ¢ s art? RE™di hydr ogenphosphat e nonohydr at e was
gener at &G. drshawRhe thapstefistad thermoglaviKiePisranal RRATGA)@yrve for the

crystgilitlé ﬁl@ﬁ(yh&]@ﬁte$¥rﬂ Mé’ﬁlﬁﬂir \é\%ql%pp{hglg sﬁ:lp&ss%&uralbfomg’ 03 /AOIQ:rkm Elmer

ceramc -ra t'ube ha radi ati on was used
mode] I GAy' g oggyvalent lmt@nem Vs el ﬁﬁ@erv@%w%ﬁ perfoEpgd wyder a flow of nitrogen

and RHglaBletingQhite bHED «mm&ttah Imamlm&bef@m@t& aﬁﬁémn@ffelytjse °C. After

ol G5 e BUFEB: 1 a0 iRl AUTEF et FEetior R Bt P camace was
raised,oind deheatihgipgogram slarsyda 3Y aigle/tapdperart@datdbwd8 colirettd dutdmatically by the

msmg\{l&&t ARAA%S oF e r@&ﬂ?P/XsdJag%e% oﬁ(?@éefé‘ét’i%‘%ﬁ Bg\ﬁr‘f"ﬁln@ﬁénz»%ﬂun the

spacl ngs O angstr
mstrmmélt mfmwxdatl@smshe@@wmtum P@we@wﬁv%bfewg@dos#@waﬁ kpebe calculated.

Welgﬂ ﬁﬁs’%‘é 'af?:g@poﬁgd 5p 1%5he c§1-sgtl)f d&@ﬂlp&ltﬁ%/e@ﬂtﬂﬁ&ttﬂbﬂ MpGAlifdicated a weight loss of
dition to wder ?lffractlon patterns

abo“&éé@‘} %é@“‘a?ﬁ‘&‘%fé‘t teF’ﬁ%‘a%‘Fey‘gtag?“lt M Cronohydrate form of

t he di hyus. Gg;ﬁﬂ\@sl'ms phaedceristad IDS@EurSé fotl the Wryaiallin® mdHble drate form of the
dihy%rlggﬂn]fp'i]orus a%e seaﬁ fggtﬁuﬁ:c er Ifozrrend gh e.‘% t[‘gx Irrlsg%lronﬁlzlatﬁ E:)gb(ezl%mg)rbe%ﬂfvg'lg’nt
instrgipentition waﬂ'hedsttwdersZ atdeﬁ ruasaimpltfr U8 WildRed pecar apem pars This pan was

then QH Eémﬁ e ﬁ‘[(;,lgglﬁéle ?@glo%qg W cHNRn@tXIS{)ﬁmAlﬂ%mg/ @m was placed at the

er 4 nm onance CPNAS
refere%ﬂe peFitias ngrbr@mrrqﬁw@@ Flpsed @pd e)flew shnitrageoyns passed through the cell.

The Eéaﬂ§§ kﬁfn‘ Wad kdt @hdABBE SanAtQ hS&ing 'BzitQGf MJ °Chmin to a temperature of

apprg)ﬁﬁlﬁte %Q 5&1’[) Jl'llrghégtlenécﬁgggzasx? gfgl%ﬁatgr@?latég e-crlglﬁ évsagér?népqet\/\gi the data were
analyzed hfmg thel DECtahal gsis rogre eot@ihalyin dfe syers egfovaks . Th rhaltivg endotherm was

mteg%tgcﬁge%%eg $asd 1ne4tgmg%]tm%oﬁllpsl)chzi’%%%taﬁ)8ve A8 bSBE T tgﬁgé%ﬁ[;% 'fhge over

are reporte
whichi® @é@tb@nusas whserved. Ehe datangported atsche fosetgmm,qrfmere(P]?’ﬂ@tec@erature and
enthflpP- M) as a secondary reference. The solid-state
FUOTI ne- 19 NMVR sgectrum was obt ai ned on a Bruker DSX

400VB  NViRe siysiplling djaydsegenphespiiaiesall mrahdigfe St Hie grrsent fiygntion has a
phasBlMitits Lt Mbbibtiskd erekk R with e apweser@cmwherehmuktsﬁ fluorine-19 MAS

S T N T T S —

is at &fast2bog 4B rodl the fkmaeisipibt alBrve s ol- Mphytuczﬂ |ch:(=:at:t¢rotlcs In a second
embSAiRLAT S hhde hAily1Ea RASKBL ARG, ofthe thidEwhh BRAENeGliPlard B sicar
characteristics. In a third embodiment the phase purity is at least about 50% of the form with the above
solid-state physical characteristics. In a fourth embodiment the phase purity is at least about 75% of the
form with the above solid-state physical characteristics. In a fifth embodiment the phase purity is at least

about 90% of the form with the above solid-state physical characteristics. In a sixth embodiment the
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Hz was applied to the spectrum before FT was
perfornmed. Chem cal shifts are reported using

w@odogbvaBs af | uor oet hyl ene) (teflon) as an ext er@BEIS2004/019683
secondary reference which was assigned a chem cal
shift of - 122 ppm FIG 2 shows the solid-state
carbon- 13 CPMAS NMR spectrum for the crystalline
nonohydrate form of the di hydr ogenphosphate salt of
structural formula . The nonohydrate form exhibit

crystalling dibydspgegphosphaiegalh enqliygratedh swﬁ}an%%liywbawpﬁefg%wth the above

sohd]sﬁa@e %‘-ysﬁﬁ @hBactéRflcsd Byrhdtefin f"ﬁhai_etﬂ'uhf}e lis 1GELAT RE E(ﬁfdl s&itd lﬁmty of the
noh drate formwere

iy iy RN GO WEFETa e SPriaiie s e R hogs form of the
salt & Idemﬁmhdﬂebysbd dotld-staetphyfi¢alioeihnds ded@ibbNG the\iRepiepplicanivn.

for t heTﬁéé/ Sgtzﬁil fydiS) Jl% h %alt ér Ee%s ound tao be stable under
o AR el Vi found toype

dlhydrogenp osp ruc ura or mu
ambigwrrondidina tlewdsdoundds poriyprt éwebmmad:memhs‘#m@ ifhiegted, fasabaye 49 °C under
very G?ﬂﬂ&«%@h 1891 Dkh ?Até!ﬁﬁo&ilydrg’té cohvertciifheldto m(ﬂagﬁyd%ate &Rdr ambient
p.p. m rther characteristic of the
ohydrate formwere the signals with chemical shift
values of -96.5, - 104.4, -106.3, and -154.5 ppm FIG
I.StJ ravimetric anal ysis
EX RCETIC Pk&ﬂsﬁﬁgnohydrate form of
t he di hydrogenphosphate salt of structural fornula . A

1)D—P&H§$Iﬂor§sf$15ro@&gel TGA 7 or equival ent instrunent was
used. wer e perfornmed under a flow of

ni troged E%%ydﬁ%seﬁghoapm@aselt mgnehyfstegyas fermelatdintp g taplet by a direct
omﬁf@%iomfbmcéﬁ meﬂ()ﬁﬁﬂgr[ﬁ)teﬁﬁy t@@l@lr %lcﬁﬁb&k’d’ o278 406z ofAhd Kfive 1ngredlent

omat i cal ring ance,
127§t Wit e RV e Aoy [ Ame o Bhgphace. 5 me
of crasedrnielieselseditmn § njgrad graglrasﬁthtetaenh anM 6 gyipt of Opiaghre mabitel (peoprietary coating

mateg%lt rﬁadw%g %0?)9({ he&’gsq goﬁr tl’%quﬁeca%tll/é/ 1ngx¥dlglpelgjc%%y HHF)Q tcellulose, mannitol

resu S WasS carri e
(or dndal@umewltoaphmef anderpgsarngllose were fest blersled, wnéme ny e as éhen lubricated

w1th%gné§rﬁ9rp§éapcge éﬂa%résmﬁﬁ A ESrhl %Y&.G\Verg\meﬁ Rirh Q&itéﬁ%{llglmpadry White.
| 0Ss was to be cal cul ated. Wi ght |osses are reported
up to the onset of deconposition/evaporation. TGA

2)Rbllsﬂb&ﬂ§aedorﬁ)rmisght | oss of about 3.3647 % from anbi ent

t t 250 O0C. FElI

DT Lt o RRBH AR o i RGN e b s o
compastiahprdeead. eA 1@ mg pdtericly eabihit hfydcqug:esqdw& $Pvhing of thke icto/e ingredient, 45 mg
mlcr8$r8§f§ifu:lér c%ilulgéy m’iléam olpﬂlgd?tl&r\ﬂj\éﬁgs @ro@&mel%e soglum 9 mg of

ent | nstrunent at tween 2
magwgluga&ﬁ@raée e d 2 Wi of Mpadry pithige éPrlioRﬂﬁ@h‘/ Waﬁng nRpréal gaﬁe hyasolorcon, West
Point, [PAY. Thd dlﬁ%inﬁ@&ielﬂl xﬁféﬁﬁr)@ﬁlﬂng Qelﬁlﬂﬁpldﬁ:aﬁﬁﬁd ﬁﬂo@ﬁhatenaﬂdf&ﬁ)scarmellose

| qr ell. an wa
were Gpchiearib SisbEF T Ve B sdet e B tploral Mg magnesium
stealaf&dnarcﬂlbﬂwmpﬁctdfﬂ ihfoatbbonswdhepaibbad vichs therginilleh endctbéd resulting granules

Wer Tlﬂ&'cg?ea 1tﬂghepr 2853 E‘ Wgunt% tthe m?i neglﬁ}n s{ehledte a% re?se@ mtgtab]ets The
heating 108 & tenperat ur

r ate
tablets were then film coated with Opadry Whlte

3) An intravenous (i.v.) aqueous formulation is defined as the monohydrate of dihydrogenphosphate salt
of formula I in 10 mM sodium acetate/0.8% saline solution at pH 4.5 £ 0.2. For a formulation with a
concentration of 4.0 mg/mL, 800 mg of NaCl is dissolved in 80 mL of water, then 57.5 uL of glacial
acetic acid is added, followed by 512 mg of the dihydrogenphosphate salt monohydrate. The pH is
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approxi mately 250 OC. The heating programwas started.
When the run was conpl eted, the data were anal yzed

waigiosgoiike DSC anal ysi s program contai ned i n t heT/SyBDEemMIcs3
software. The nelting endot herm was integrated between
basel i ne tenperature points that are above and bel ow
the tenperature range over which the endot herm was
observed. The data reported are the onset tenperature,

. peak tenperature, and enthal py. The crystalline
adjugipdiipdr o B A G Hold Ne Oblsotutian nBie fine htadures is pdiastert ted @G mL with water. A

2.0 ﬂtlﬁmrsbiuash HdDe aBOBPEIURYE bt 30.0°dL 3F thk a@sﬁ%/amammé?/a)qbo.o mL with
e ractl on

formw th the above X-r owder di f

plact P dr A oS T GRA 7 TGP TN A Bl solution to 100,

mL phlyplaedb. characteristics. In one enbodi nent the phase
purity is at |east about 10% of the formwth the
above solid-state physical characteristics. In a
second enbodi nent the phase purity is at |east about
25% of the formw th the above solid-state physica
characteristics. In a third enbodi nent the phase
purity is at | east about 50% of the formw th the
above solid-state physical characteristics. In a
fourth enbodi nent the phase purity is at |east about
75% of the formw th the above solid-state physica
characteristics. In a fifth enbodi nent the phase
purity is at |east about 90% of the formw th the
above solid-state physical characteristics. In a sixth
enbodi nent thecrystalline di hydrogenphosphate salt
nonohydrate is the substantially phase pure formwth
t he above solid-state physical characteristics. By the
term "phase purity” is nmeant the solid state purity of
t he di hydrogenphosphate salt nonohydrate with regard
to a particular crystalline or anorphous form of the
salt as determ ned by the solid-state physical nethods
described in the present application. The crystalline
di hydrogenphosphate salt nonohydrate was found to be
stabl e under anbient condition. It was found to
convert to dehydrated nonohydrate if heated to above
40 OC under very dry nitrogen flow Dehydrated
nonohydrat e converted back to nonohydrate under
anmbi ent conditi on. EXAMPLES OF PHARMACEUTI CAL
COWPCSI TIONS: 1) Direct conpression process: The
di hydr ogenphosphate salt nonohydrate was fornul at ed
into a tablet by a direct conpression process. A 100
ng potency tablet was conposed of 128.4 ny of the
active ingredient, 127.8ng mcrocrystalline cellul ose,
127.8 ng of mannitol (or 127.8ng of dical ci um
phosphate), 8 ng of croscarnell ose sodium 8 ng of
magnesi um stearate and 16 ng of Opadry white
(proprietary coating material made by Col orcon, West
Point, PA). The active ingredient, mcrocrystalline
cellul ose, mannito
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(or dical cium phosphate), and croscarnel | ose were

first blended, and the m xture was then |ubricated
wowdos/ooEghesi um st earate and pressed into tabl B¢ BFUSHNE019683

tablets were then filmcoated with Opadry Wiite. 2)

Rol | er conpacti on process: The di hydrogenphosphat e

salt nonohydrate was fornmulated into a tablet by a

roll er conpaction process. A 100ng potency tablet was

cO sed of 128.4 ng of the active ingredient, 45 ny
VVHﬁFE?%%AQ@FQﬂ@ine cel lul ose, 111.6 ng of dical ci um

phosphate, 6 ng of croscarnellose sodium 9 ng of

magnesi ym st ear.ate and 1 f ad i te
(proprietar y%‘ég)fd? n&ﬁ)ts é‘ g {ggfll? ﬂ%‘fﬂgx%'{fy3&\$¥gfoé%‘fth%§s?'
dihyghol In.4]triRédlo[41he parezin-7€6 HyYrle@identriflupiophengh ugansl-drnine of structural
5 fornfaflil Ul 0se, dical ci um phosphate, and croscarnel | ose
were first blended, and the m xture was then
|l ubricated with one tghird the total anount of
nagnesiun1steara%e and rol | eHsP&pact ed into ribbons.
These ri bbons wefe then nilhﬁp pnd then resulting
granul es were | ubrifcat 2t‘e remai ni ng anount of
presseq 4+ o _Nabl ets. The
tablets were then fillmcoated wth Opadry Nhite. 3) An .
intravenous (i.v.) adueous fornul ati goNig’ defi ned as
t he nonohydrat e of dihydrogegghosphate salt of formula
| in 10 mM sodi um acet ate/ 0. 8% sal i ne sol@Fson at pH
4.5 0.2. For a fornulation with a concentration of
ora 6ha9m£@(lt'fgally §<,Q9pt5@e Wdra{}@@erebﬁ di ssol Yed In 8_0 m of
water, then 57.5 nl of glacial acetic acid is added,
foll owed by 512 ng of the di hydrogenphosphate salt
monohydrat e. ThBealidfl Glfiad] dfStr@turhiFordhudda IT Bavinghé (R)Qodfidiration at the
10 hi NaOH solutiop. The final volume is adjusted to 100nL
chirgliceier/par e iR 28 "0 ng/ nL sol uti on can be nmade by
dilution of 50.0 nL gf the 4.0 ng/nL solution to
100.0nL with placebo.,; A 1.0-khgP@l sol uti on can be made
o L of t O ng/nL solution to
100.0 nmL with placeb AIMED IS: 1. A

4- 0x0- 4-[3- (trifluorgmet hyly- -N/\KN\N

di hydro[l, 2,4]triazolpol 4, 3- N/
]pyrazin-7(8//)-yl]-1-(2,4,5-trifludfopheanyl)butan-2-a
mne of structural formula I{)- H3PO4 NHECRY1 | N> -
(1) CF3

3. The salt of Claim 1 of structural formula III having the (S)-configuration at the

chiral center marked with an *

15 (1) CF,.

4. The salt of Claim 2 characterized in being a crystalline monohydrate.
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or a pharmaceutically acceptable hydrate thereof. 2.

The salt of daim1 of structural formula Il having
wo b@s00313s configuration at the chiral center nPeRES2004/019683
with an - HBPO4 1 NH2 Ol | > N\ (H CF 3. The salt

of Aaim1l of structural formula Pl having the

(5)-conf guration at the chiral center nmarked with an
* - HBPONH2 O- NN\ (Il1l) CF3 4. The salt of Caim
2 characterized in being a crystalline nonohydrate.b5.
The nmonohydrate of Caim4 characterized by

charact gri st mee aldfcHyBlate®T CRaR dThalXdterize dy ERa@RtekiBR absorption bands

abafged ke P oy dgsget R BT BB B 7 9.5 thand 396

angstromohydr at e of Claim5 further characterized by
characteristic absorption bands obtained fromthe

X-ray powder diffraction pattern at spectra
d- spaci figs offhemeaohydrapf Claivt S4utigr eltwepstarigrrsby charaftpiistic absorption

band‘s"a&‘aiﬂb!&fr&h %he@f-rac}' pRWaR Rlifftdé ol Phetdrh A PEIRT - Eﬁémgyof 6.30, 4.75, and 4.48
characteristic absorption bands obtained fromt

angsiomsy powder diffraction pattern at spectra
d- spaci ngs of 5. 85 5 21, and 3. 52 angstrons. 8. The

nDnohyd ate g rt her c cte |ze the. . .
X-ray p ovvder T fnf)nohe/{irate olfl a%}l e6rf1r1]rt é: alﬁraée € éflara(btenstlc absorption

bands obtained from the X-ray powder dlffractlon pattern at spectral d- spacmgs of 5.85,5.21, and 3.52

angstroms.

8. The monohydrate of Claim 7 further characterized by the X-ray powder
diffraction pattern of FIG. 1.

9. The monohydrate of Claim 4 characterized by a solid-state carbon-13 CPMAS

nuclear magnetic resonance spectrum showing signals at 169.1, 120.8, and 46.5 ppm.

10. The monohydrate of Claim 9 further characterized by a solid-state carbon-13
CPMAS nuclear magnetic resonance spectrum showing signals at 159.0, 150.9, and 40.7 ppm.

11. The monohydrate of Claim 10 further characterized by the solid-state carbon-13

CPMAS nuclear magnetic resonance spectrum of FIG. 2.

12. The monohydrate of Claim 4 characterized by a solid-state fluorine-19 MAS
nuclear magnetic resonance spectrum showing signals at -64.5,
-114.7, -136.3, and -146.2 ppm.

13. The monohydrate of Claim 12 further characterized by a solid-state fluorine-19
MAS nuclear magnetic resonance spectrum showing signals at -96.5, -104.4, -106.3, and -154.5 ppm.

14. The monohydrate of Claim 13 further characterized by the solid-state fluorine-19

MAS nuclear magnetic resonance spectrum of FIG. 3.
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9. The nonohydrate of Claim4 characterized by a
sol i d-state carbon-13 CPMAS nucl ear magneti c resonance
WG p@sioilzs show ng signals at 169.1, 120.8, andpdBUS2004/019683
ppm 10. The nonohydrate of Claim9 further
characterized by a solid-state carbon-13 CPMAS nucl ear
magneti ¢ resonance spectrum show ng signals at 159.0,
150.9, and 40.7 ppm 11. The nonohydrate of C aim 10
further characterized by the solid-state carbon-13
CPMAS nucl ear magneti c resonance spectrumof FIG 2.
12. The 15DNOITHE ridhéhyafate@df @ldind chivastadded by aRGhddyiogavimetric analysis
soéllgﬁ-%t ate fluorine- 19 MAS nucl ear nagnetic
Vg 85oifafice spectrum showi ng signals at -64.5, -114.7,
-136.3, and -146.2 ppm 13. The nonohydrate of Caim
12 furthgr ChAL aghahuARD YA A Bhh s Shabe iRl REr ahning
MAS nucl ear nmagnetic resonance spectrum Show ng
calogingfria ervaaef EIG6Y.5, -104.4, -106.3, and -154.5 ppm 14.
The nonohydrate of Claim 13 further characterized by

the solid-state fluorine- 19 NAS nuclear nmagneti, )
resonandé spdlf FlnRtSlaip dgompriging a %%Ct%@r?d‘?ﬂ}‘a‘i"gts@g Gpystalline

monEhydiats.4 characterized by the thernogravinmetric
anal ysis curve of FIG 4. 16. The nonohydrate of Claim
4 characterized by the differential scanning
cal ori mé8r i c Thasateofdflaiml4Gonprising aboThd% sadbiouiof00%] tyiweight of said
crysQAP MoRbHYdrafe. det ect abl e amount of said crystalline
nonohydrate. 18. The salt of Claim4 conprising about
5% to about 100% by wei ght of said crystalline
nonohydrat e. Th saltldteisial 4 codtprih@htdud 00 fHIbbS 100% ) Weight of said
‘Jéﬂ.%to e}ggut 100% by wei ght of said crystalline
YSRoNEMYAPHERe 20. The salt of O aim4 conprising about
25% t o about 100% by wei ght of said crystalline

nonohydr,gat e. T I . j g Lsii1108% .
S0 15 Fout TG0 ey AR e ph @42 30 ERE D10 B9 len:of su
crysigtimompretydeate. 22, The salt of Caim4 conprising about

75% t o about 100% by wei ght of said crystalline

monohydr at e. , . . y
21. The salt of Claim 4 comprising about 50% to about 100% by weight of said

crystalline monohydrate.

22. The salt of Claim 4 comprising about 75% to about 100% by weight of said

crystalline monohydrate.

23. The salt of Claim 4 comprising substantially all by weight of said crystalline
monohydrate.

24, A salt comprising the ions of monoprotonated 4-oxo-4-[3-(trifluoromethyl)-5,6-
dihydro[1,2,4}triazolo[4,3-a]pyrazin-7(8 H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-amine cation and
dihydrogenphosphate anion.

25. A pharmaceutical composition comprising a prophylactically or therapeutically

effective amount of the salt according to Claim 1 or a pharmaceutically acceptable solvate thereof in

association with one or more pharmaceutically acceptable carriers.
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23. The salt of Claim4 conprising substantially al
by wei ght of said crystalline nonohydrate. 24. A salt

W@ o0sn0EBNg t he ions of nonoprot onat ed PCT/US2004/019683
4-0x0-4-[3-(trifluoronethyl)-5, 6-
di hydro[l, 2,4]triazol o[ 4, 3-
]pyrazin-7(8H)-yl]-1-(2,4,5-trifluorophenyl) butan-2-am
ine cation and di hydrogenphosphate anion 25. A
pharmaceutical conposjtion conprising
prophyl &2t i cé|nhyrnestﬁeqtlﬁfércalamﬂt}oeapwﬂ%w@trwwc%u At therapeutically

effecBife iriinBatlthe AR GEYOEH; o@an@ﬁr Wpﬁarﬁfacé&ﬂ&h@@%ﬁﬁ% s612dté Pereof in
acceptﬁble solvaie there soci.ation with one or

assogi3fion WIRSPHBICRITE PRATASF UG g‘é 6‘?°§B‘F CtHFfTers. 26. A

pharnaceutlcal conposition conprising a

prophyl a¢ti cal | r ,
of the ggl " g.c I orogi fol tﬂ? ﬁé’%ﬁ&& OFQL% %’ dlgf)étﬁ Coln ﬁsn?é%‘ﬁ{urtermg toa
patiepicio egadaif burhgroatmgnten thmrreewallv nffqélsmm@nmt ﬁhmaﬂqac@m@ng)go Claim 1 or a

phan%e@t109ﬁ$£&@ﬁﬁﬂéhﬁﬁ‘zltébﬁeéspept able carriers. 27. A
thod Tor the treatnent of type 2 diabetes conpri sing

adm nistering to a patient in need of such treatnment a
t her apeps.i callnfetddffecthe weanaem ontypo? diablessdhipriggCMndningring to a

patie%ﬁg %Ige Ifo?qs%ggr%%t%ﬁgtr %&%&fegr a{llﬁ g%f% 1vea & C S tt aP ti-‘ fatlplagcoéémg to Claim 4.
di abet es conpri si ng adn1n|ster|ng to a patient in need

of suc h2§ r eak;ﬂg%gre dsefﬁlt &%a@l (;Hlte'sgl%fl (ﬁalﬁ‘r f %}ﬁrﬂrlgﬁ m{'épibf contacting one

of the salt a oces
equiypleahefr4-o1g-4 R trifloromsf y@r%ﬁ wmdre[é%ﬁr@mhﬂ4t3wévyswp7<§ﬂ> ylI-1-(2,4,5-
triflueRIpha§ ) butsh-PAGin€ SV soBknt or aqueous orgamc solvent with about a one

equlﬁﬂed}t%fphf%’g?r;cﬁ Hufgg“?%%?{wt}? ’;thf( ?n%dflgh ¥ 9kl oot tri azol
trifluorophenyl)butan-2-amne in an organic solvent or

aqueous 3@r gafhCpB@sy 6Mtlaitd JowiRRaY Eauﬁor%ﬁ}ﬁc Séhvigh @nIC5qrnear or
phosphoric aC|d at a tenperature in the range of about

branctgd ABOOE. 30. The process of Caim 29 wherein said
organic solvent is a CL-C5 linear or branched al kano
31. Use of the salt of Claim1l as active ingredient in
t he mandt-act Wseoidhe spltob faim damictive ingrpdient i “iel‘féan“facmre ofa
mediciBait fo 0ie iR theltibPEnerdt sfit@letdd®eted2. Use of the salt of
Claim4 as active ingredient in the manufacture of a
nmedi canment for use in the treatnent of type 2
di abet e82. 33Useddfighpsattrofitdntdias adtive ongpredgnt inehe radnufdk@renof a
. ey ion. 34. The phosphoric
medlg%l%g gogﬁl%qugfegaﬁgn%&?gﬂe?tdﬁb %,IOI‘ onet hyl ) -5, 6-
di hydro[l, 2, 4]triazol o 4, 3-

] pyrazi ns, 7( 8/rﬁe pakthadenticdl dbnRotitidd drusigR3aaNddYE AN adnidistration.
m ne prepared
34. The phosphoric acid salt of 4-oxo-4-[3-(trifluoromethyl)-5,6-
dihydro[1,2,4]triazolo(4,3-a]pyrazin-7(8 H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-amine prepared

according to the process of Claim 29.

35. A process for preparing the crystalline monohydrate of Claim 4 comprising the
steps of:
(a) crystallizing said dihydrogenphosphate salt of Claim 1 at 25 °C from a mixture of isopropanol and

water, such that the water concentration is above 6.8 weight percent;
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according to the process of Claim?29. 35. A process

for preparing the crystalline nonohydrate of Claim4
W@o0sn0EBNg the steps of: (a) crystallizing saPdr/us2004/019683

di hydr ogenphosphate salt of Claiml at 25 0C froma

m xture of isopropanol and water, such that the water

concentration is above 6.8 wei ght percent; (b)

recovering the resultant solid phase; and (c) renoving

the sol vent therefrom
(b) recovering the resultant solid phase; and

(c) removing the solvent therefrom.
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