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I NVENTI ON PHOSPHORI C ACI D SALT OF A DI PEPTI DYL
WEEBERFIODASE- | V | NH Bl TOR FlI ELD OF THE | NVENTI ONc/uBA®04/019683

present invention relates to a particular salt of a

di peptidyl peptidase-IV inhibitor. Mre particularly,

the invention relates to a di hydrogenphosphate salt of

4- ox0-4-[3-(trifluoronethyl)-

5, 6-di hydro 4] triazol o[ 4, 3-a] pyrazin-7(8H -yl ]-1-(
TITLEOR T H:{WFN&H?P&phenyl)but an-2-anine, which is a

PHOSPHORIE ACINENLT OF ADFEPEDYI BHPTESRSE $asemiByroRhi S

novel salt and crystalline hydrates thereof are useful

for the treatnment and prevention of diseases and
FIELLcORTHE INNENTHPN Whi ch an i nhi bi tor of di pepti dyl

pept i d%ﬁee pr!:\ént]in¥en§on &qjl satt g% rlucu 8p 56(} 8&#}%%(1%3&333&1\/ inhibitor.

di abet es; |g 00

. More pamtjskarly ghe nventine relat@san@ehhyérqahmhn@baasaioca'|4-oxo4 -{3-(trifluoromethyl)-

5 ﬁ-d:l@@m?% hfu‘&%[@%ﬁﬁa%h%fsw Sy, ?—tﬁ?@?ﬂﬂ&’%ﬁé&ﬁ 2 ?rhﬁe which is a

crystalline dr at es ere trea

Potemzf"m%%%gep“% @%Httdyse-%’n o b RTYeishls e vpys@fglsnprlyd@sasmqof are useful for
the trefne 206 ﬁ&S@&oiﬂ Sfdlsdéﬁe,@ pad tarditlohefofl WhitH bR GRMRBOSIIIRDLRAY! peptidase-IV

is mdlcalzf]‘edt lﬁg{;gic{ﬂ 2 dlb%g%g?/q%{:sg%gﬁd%§% of g%'gm{%hﬁgrlwuon further
CO“CCWWENTHCMCHNWWNIHM cofmpasimeht didlydrogmplidsplessesalt Wnd crystalline hydrates
thereof Brl 0 g)trea Q Q%l}’d%@lezg %@ésukx rh%ﬁ ‘H gg %‘0?%})10?;[1\'6 %l ?Ioass %-rocesses for

depen Asal’l not ropi c
PfePafg‘B&‘@&b@ﬁfngWPéowéﬁﬁ |S"dteaf@ C(Haﬁmf)hydrlﬂ@p thersefitnd theinghaghaceutical
compodfgBisoach to the treatnent and prevention of Type 2
di abet es, al so known as non-insulin dependent diabetes
20 nellitus (NIDDVM . The therapeutic potential of
B ACKOROQUND 0 THE BINVENTION he treat ment of Type 2 di abetes
has been. reV| d
"o peptor BB pdefERE Pe ROf e BaBinacrisres poth etucose-
dependehtemﬂ{lmetalwrmwum&ﬂl@raed ehcigon-ligt papyide 1 2GUP-4)) edpesent@a novel approach

to the Géa‘f’rﬁ&ﬁ hxﬁpﬂre@ﬁﬁtﬁﬂﬁefﬁgy g dlabzﬁéso Ql%movﬁl ag HBW ﬁ%ullﬁ dependent diabetes

Augus
me““ﬂﬂrﬂ"B%lbW dbhe t%%nep%&%ewtwf o R B mbwgoraéorm@Mqanmnap%mpp@ diabetes
has be@gR it ®ed: QY FliQcdo Sal! UE‘Hblstof‘D:Eégﬂﬁylzpcgh(ﬁa@@i\ﬁﬁhlblt@ﬂig bl approach to the

aeatmgyl R R 4B 8165 SRET R PSR pE Ry, Bloptis. Res
Commpe p294d &4 €2000); Kn Aubistyows set RO Difeetidyl peitideR TV oikhi Fiypeashew therapeutic

agents?éiﬁgﬁv;r&ﬁ%t g&;ﬁ@gg E%Ec? ggﬁr' %Sba' %“%QD% Li:%?;e_g%gléz 6%%? 108003y, ana D,

Druckegs Sihgrageitic gotwgtiat R @P@@dyl rgpidasd Bewhiditakb asshc todatment of Type 2

diabetet B ROPR. Ineésh@fmd,&é)tmlsazmb%(ﬁa? a] pyrazi nes, which
are po&l {Sgn I bito of DP-1V and therefore wuseful

for th Q:\Q%%QPUBIFSW b@l apugy FHED-egsignep drMpick f (©9.. describes a class

of betzd&rﬁtﬁd) s el diofri Ao 13- 9@9:4393651 Sh#th QP&Qfoéch{ i8hiBfdors of DP-IV and therefore

e AT b s, S0 el L el S P

(triflu@ometby])-BhalihydoEll, # oddzb {8 ﬁbpfa&hl?@st)a)I]ﬁ B(Z}ff S&dtrophenylbutan-2-

s PR 1y BRI L TGRS SR

scope off WO 48 n t he above reference of the newy
di scovenh&bher, there is no specific disclosure in the above reference of the newly discovered

monobasic dihydrogenphosphate salt of 4-oxo0-4-[3-(triflucromethyl)-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 formuta I below.
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nonobasi ¢ di hydr ogenphosphate salt of
4- 0x0-4-[3-(trifluoronethyl)-5,6-dihydro[1,2,4]triazo
o[ 4,3 35
SUMMARNYYORZHEINYBNION] - 1- (2, 4, 5-tri f | uor ophenyl ) but an- 2-a
ine of structural . gr la | below. 1 SUWARY OF THE
IRBRerroeReHhers s dded s it droenphiesplits sl giierd> driflsoromettyl-
5,6-dihyglird[y d g @0 s piatLinSABA)-Af-1-(2,4,5-triflucrophenyl)butan-2-amine of
fruct %}oxo-41[3-(tr|fluoronethyl)- 5, 6-di hydr o
structurg! G L 1 5701 of 4, 3-a] pyrazin-7(8H) -yl ]-1- (2, 4, 5-triflu
orophenyl ) but an- 2-gam ne of structural formula I: F
-H3PO4 "FivVH2, ONN F HyPOy) CF3 or a
phar maceut i cal G Bydrate thereof. In a
second aspect, vifded a drug substance
conprising a detegll 2R Pﬁ*\iﬁgN crystalline
nonohydr at e as defi ned above. a [fhipnd aspect, there
i s provided a sal tF conpri sing tLhe/le{ of
nonopr ot onat ed 4- oxo-4-| SU
(trifl uoronethyl)-—5,6-dihyhrC)[ 1,2,4f¥53 azol o[ 4,
3-a]pyrazin-7(8H)-yl]-1-(2,4,5 -trifluorophenyl) but an-
2-am ne cation and di hydrogenphosphate anion. In a
or a phafarcttivalis meettabld Iydrae there@lt Ovi ded a phar maceut i cal

ggn%ngeggﬁdgalfg%h %r%F I{)r%)lg@gcag fl.ll'utﬁ g@%%ﬁ%%éh%%&%g a ggtef:c?a%iel a\r/n%unt of the
crystalliphaonehyéuateiag défingd aleept abl e sol vate thereof in

sspcl.ation.w th one or re pharmaceuti cal |
IR2 g Binedd ooyt mrpuedapell iR e 80O cepriiopated 4-oxo-4-{3-
(trifluorpmetttyl)6,8-dihydrap 1, 2,4 Bridzolo[ 3-8 psuakin F (S HYey B B(2,4, asrifll@fdphes butan-
i above Lisin e_step of contacting one
2 ammee‘%ﬁ?nvaa @%d’&%enfﬁ%?%gi?‘ﬁ%@ (trifluoronethyl)-5, 6-di hydro
[rla ondh adpedtahiat pfodded a pharmaceutical composition comprising a

S T LRGN BRI C2C MR 1 .

thereof iniabdociathaurvitleore e meep phushaeaiticslly pbpapheaiiersaci d at a

e rature,in.the.range of .about .25- 100C., L n Sixth ..
RETRAE b s idsd P e Farit i il S e Boove Compriing
the step dédnedngxdne equitilerd ophaxaafBtiflwadthithy B8, 6 Aiyatl [€,2,4] triazolo[4,3-

h t f.as active ipgredient in.th )
apyrarift B PR S S a R D DR eS8 orain e vept w ap orgamic
solvent with hyopea Ghediqaibate ©f phddpladris @slé Bt s bie.in tHaesre bBabout 25-
100°C provi ded the use of the salt as defined above as

“active ingredient in the manufacture of a medi canent

frox sixiB @spect, thee id previigiand usebf thy Pt 22 deéfiidebe&&.or b Bha@daceutically
-acceptatg%ﬁ{]dt:%? t%%fég% a t&x{égr_r;%?tirl?nlt B{PE%/ ]Iad i :ﬁ%ﬂ%e le ahrgg 1cr;lcrilreIntcﬁ:ngjl Esle (1111 the

treatment of type 2 diabetes.

In a seventh aspect, there is provided the use of the salt as defined above as active ingredient
in the manufacture of a medicament for use in the treatment of type 2 diabetes.

In an eighth aspect, there is provided the phosphoric acid salt of 4-oxo0-4-[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 1o the procéss as defined above. -

In a ninth aspect, there is provided a process for preparing the crystalline monohydrate as
defined above comprising the steps of: (a) crystallizing said dihydrogenphosphate salt as defined
above at 25°C from a mixture of isopropanol and water, such that the water concentration is above 6.8

weight percent; (b) recovering the resultant solid phase; and (c) removing the solvent therefrom.



5,6-di hydro[ 1, 2,4]triazol o[ 4, 3-a] pyrazin-7(8H)-yl]-1-(
2,4,5-trifluorophenyl)butan-2-am ne prepared
according to the process as defined above. In a ninth
aspect, there is provided a process for preparing the
crystal line nonohydrate as defined above conprising
the steps of: (a) crystallizing said
di hydr ogenphosphate salt as defined above at 25C from
a m xture of isopropanol and water, such that the
wat er concentration is above 6.8 weight percent; (b)
recovering the resultant solid phase; and (c) renoving
the solvent therefrom 2 ............... Di scl osed
herein is a novel dihydrogenphosphate salt of the
_ dPpelossddipreipispinoud dibyiingequpposphyte saltafighet or
- dipeptitlybpaptidage3V( (DPHM) irdilgiroe tRyxo)4- B -Grifl idrbélhA)-5,6-dihydro[ 1,2, 4)triazolof4, 3-

;2 Lihazel - ] ) ] .

“]""r;%g‘.'p’y‘?’lé"z i f‘%‘?é“}%;f"iﬂﬁgP‘.‘wf)}t?‘éP?fw‘PﬁW&ﬂff&%mwmﬂm@rﬁpﬂ in particular

a crystafiipemennhydrates The dischneeddibiydasgesphosptmechlt andcrpauiliiediytiares may have

d 6 et f . e di sclgsed

) v;n |eh ﬂlr ﬁﬂgbdr%lgmg g?%%g% t&}a\%ﬁors lyl_g ?Sa?t%l'or%( 8%’6 rates may

ceifluqrorebhyigd b s tld A dicerlol bal R HSH e buoabenybutan.2-

amine, SRAAO 8dst bORBcRTingt h&dind »bSdosing. In particular, they may exhibit improved physical
L hyl Y5 6-dLhydrol 1,2, 4] ¢

and ch{ﬁcgzéé#o Ezﬁ”@%{a ﬁ(sps}/a}bigy o é}{%f_,gh?%h t]er’_npéret]g,re& and hymigity, as well as improved

physicq;@pmmqupgrﬁéﬁ, gmahgs somjﬁﬁ@, anglurat of%lﬁ&ﬁ:ﬁreﬁﬁcrﬂ&@ﬁ&ﬁ §£b:ﬂauarzy suitable

an S| Nng. articul a t exhi bit

for the 1?%%1?%:'\9%% bfr') “aygvscpgﬂaxmagﬁtal%qﬁlg)ﬁﬁgg Lorms; %Iﬁ?ﬁscﬁés’egg%elﬂ ag

pharmagguical Famposyoa qoatningthg moved sple awt hyrdesesan svell usiditiofs for using them as

DP-IV afhidied, ilﬁ?adiémafr(?é’ﬁge {JrP,bé’;ﬁioﬁ Qo n“é%ﬁ(o HEQ 5 Ha\:)qu’% grﬁnéjs?@, and high blood

' as solubility and rate of solution, rendéering
pressUifarticul arly suitable for the manufacture of various

pharmaceuti cal dosage forns. Al sodisclosed herein are
' [tjions containing the novel salt
BR[EFan %&%?ymé met hods for using them as
S rAL TR 8l Tyne 2 C Anel e o s a e Y@ hnGighydrate of the
d'hydr%%@g’s%.“%kf’ BIRAS oF THE FIGURES FIG 1is a
- char acklér 24s & cﬁrb(amkﬁycrdisfffoﬂaimﬁmﬂngpgt-hﬁgw s;ﬁﬁnéﬁ@@:PMAS) nuclear '
ammetfe) [ . e _di roge sphat e
ragnerfe tnyce CRIDRPRRNA S Floc e piopoi ol e BhlsRespphosphate satt o
structural fggraula gl ar i zat i on nagi c- angl e spi nni ng ( CPMVAS) ~
nucl earG. IRANGkdrine! A s rum of the.
' crystal|ine rmn(;h;dlrgat% o? %‘@@%@?@&%‘%&%’Bﬁ?&c resonance (NMR)
spectiu af thegrystalling monphygdrate of the dihydrogenphosghatessait of sunrtirabfob@ula I1.
Magi C-FITYH4 g Sipidfll i mbMATIm ; i C_resonance.
b )éilll\_!HI\/Ré ect r"gpn oft t heM?r ysﬁ?%‘% e 'sﬁ%gﬁ%ﬁgto g&gfc %fsﬁaglme
R § 117 \héié'gﬁﬁﬁ’@%i?ﬁ’&t:é?“ fgtruciyral ermudat Wr al  fornul a 11.

FIG &IGsSasd typicﬂaiiffér&ﬂldﬁ@&ihﬂiﬁiﬁggfrc‘rgi%l%tr?@édﬂu?ve(om crystalline

_ curve. of the crystalline nono

monohyi fﬁ%“ifﬂ’?(gﬁgﬂ‘é’ﬁ@§ﬁ%§?§’h§‘ﬁlﬁ‘“ B stevcturad formfla Kor nul a 11.

FIG.5 is a typical differential scanning calorinetry
o f k*. e nonohydrate of the

DETM%lé)ﬁyngr ogeﬁﬁ%&fﬂﬁ@ébﬁ#ﬁ 6@t ructural forrmula H. .

‘ This invention provides a new monobasic dihydrogenphosphate salt of 4-oxo0-4-[3-
(triﬂuoromethyl)—S,6-dihydr0[l,2,4]triazol0[4.3_—a}pyrazin—7(8H)-yl]-l-(2,4,5—triﬂ vorophenyl)butan-2-
amine of the following structural formula I-

2a



i DETAI LED DESCRI PTI ON OF THE | NVENTI ON Thi s i nvention
provi des a new nonobasi ¢ di hydr ogenphosphate salt of
3- . .
W‘?E‘?’F?}‘ﬂ‘gé onet hyl ) -5, 6-di hydro[ 1, 2, 4]t ri azol o[ 4 3 Afpyr o83
azin-7(8H-yl]-1-(2,4,5-trifluorophenyl)butan g- am ne
of the follow ng structural fornmula I: 2a WO
2005/ 003135 PCT/ US2004/ 019683 F F H3P04 NH2 O F NN, N
N (l) CF3 or a crystalllne hydrate thereof. In
particul ar, the instfant mvgpsl?c?n provi des a
crystal | i ne nmonphydriat e of i hydr ogenphosphat e

salt of fornula I. di hiM#i,ogenphosphate salt of the
present invention a center of asynmetry at the 5
st er eogeni ¢ car bon §t0 dres -8 * and can
thus occur as a racemate, racenmic mxtureN and single
enantioners, with al'l isoneric fo ihg i*ncl uded in
t he present invention. The gﬁpar ate aﬁghl oners,
substantially free of the ot are inctuéled within

the scope of the invention, as well as m xtures of
or a cry i ey desteatherp e miir particOlee, tbmmstdmrmrehtmf providesy @Eeiliine monohydrate of

the diH aﬁ?mﬂh%hgg&ytloqmﬂq di hydr ogenphosphate salt of

4- oxo- Ahs dhydregepphosphtessel pf the Bregentlinmgntion hds Dcediet of agrometry at the
5 stereo@b(k c3rboh wmazdlmeﬁ(»&hb :mW dnd bad BudoRir as a racemate, racemi mixture, and

f.luoro am ne of structural formula
smglc Frran 1&rner pgl zf'ﬂyﬁz% cmm%gfzmg:mcl,qded(lp @e@@entdpveanon The separate

enantigmers tsabpskantig!yHfied ofithe othes medficluddd S@GRNE: QBPOsH theiber@ibn, as well as
mixturb S R &S8RLnbLRAYENt i on provi des the di hydrogenphosphate
salt of 15 )
(2S) - 40% embndfrgent of the prgganbiveeritiph proSides we HipgldofchpRosphdte salt of (2R)-
10 -oxo—HQZr(&lﬂ[J&oﬁetﬂilpy Bﬂzﬂyﬂrou §@m%t3io[413 gz]?)}fémﬁ"? a!{)-*lk%—%lf%—

or o nyl) but'an-2-am ne uctu
mﬂuorop‘wnyg ine gf structural formula H

F

- H3PO4

F ‘\/ N \{N
CF,
- or a crystalline hydrate thereof.

_ A second embodiment of the present invention provides the dihydrogenphosphate salt of
15 (28)4-oxo-4-[3{uiflucromethyl)-5,6- -dihydro(1,2 4]triazolo[4,3- a]pyrazm-’i(SH) yl] 1-(2, 4 5-

trifluorophenyl)butan-2-amine of structural formula III:
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NH2 ON NF N//N(IlIl) CF3 3 -3 WD 2005/003135
PCT/ US2004/ 019683 or a crystalline hydrate thereof.
wobirwsaeci fically, the di hydrogenphosphate sal bcPlsidIBo196s3
present invention is conprised of one nola
equi val ent of nono- protonat ed
4- ox0-4-[3-(trifluoronethyl)-5,6-dihydro[1,2,4]triazol
o[ 4, 3-
al pyrazi n-7(8H) - yI] 1{2,4,5-trifl uorophenyl)butan-2-am
or a ciystellipaltvidone dmatobne nol ar equi val ent of 5

glrrgggr (Rngcﬁ Q&Eiﬁgﬁ@ %}eécgfg%?oq%ﬁ%n% %)ate%gitPﬂ%ne preseant mv[artmrzagrm comprised of
one malahwrve@emfmmoten@ed 4-oxsf-4-[Bitnihedramethyl)-6/6ndihyalec] L 2 M1 thazolo[4,3-
alpyrdzi- RBGIMRE Dk SQEﬂn&g{:lﬁﬁlﬁ)bum ?ﬂﬁmg lcﬁfb‘ﬁ a% 0;14111113! T quwalent of

enbodi nent, the cr i ne hydrate crys
d'hyd’i?ﬁ%h?fﬁ?aé%@'l"ﬂsﬂhﬁ‘ REPN-erbodi ment  of the present

I nvent moa f@ﬁ@ﬂérﬁt&ﬁhrﬁ&ﬁ ofihé Wégéﬁgﬁﬂ&h%%@ﬁﬁr&%h@ntphgsghate salt of

nce of formul ae |-11
S”““"“‘i%‘ﬂ“ a&?ﬁﬁs a ‘E:W% Fxf{ﬁ ﬁ’lﬂr?aﬁg%'afsa% éhliaeee%%eeqtﬁh%\cryaalhne hydrate
is a crpietligetradslobydrmreunt . By "drug substance" is neant the

acti VeApﬂF(fxmﬁ%Hhm{“éﬁ rtﬁ] rgs%n{eipien Agrg)v@uij%\r, §H1é/§r0§%qkosphatc salt

of crystalline nono e In
drug %taquacrftsrrﬂfrter@l is»ymtﬂh@ -k hatgomptises itheadrystatitehoomhgdratk pasent in a

detectﬁ(ﬂé ﬂﬂouﬁDVﬂe‘Fdrﬁ’g fbb@sde! %Mr&neaﬁptlhé Gtk %B&u%&é&ﬂ&dx nlngéd?em E‘API ). The

. e I nni ng S nucl ear nmagneti Cc resona
amou 3 SRR g RBieds ek BRFHIER CATRBEEIG VAR At pysical

methoda@t:h:as@ﬂ-gé@o&pﬂeﬂdﬁfﬁ@h&lﬁ sOIPVRSTudvirel Baha i@ gHpRd ép@hnmg (MAS) nuclear

magne.rtlg ?e%%ﬂg s % eot%(%rgrg ST statea(i,?abo&alﬁﬁgotsg Bglg{l{%ralgg{} 8%%1%21?15’3 (rs:.p%nmg
(CPM@Shlggleglf m@gwegc @n@@dq:ermnctt(ose:lp@mh& %te@oaﬁﬂutanﬂiﬂﬂ%dﬁyred spectroscopy,
and Réliﬁdngbéctrggcobg CIn &S b 4hks| é%omngl?Ju?E% {p?ﬂffﬁ 2 o6 ‘Jy we:ght of the

rug subst ance. n a secon
crystalling Bansheietc iapesrnt imibogire selisnce. 100 S5dopd weﬁgcﬁtth!eém'vddenent about

10% 16 ﬁbb‘&t 10,7 lS}ew&EmQ}‘ﬂ‘r@r&}sealﬂnﬁ IﬁHﬂ%ﬁﬁthC i priB&t i e rug substance. In a third
t hi s ‘enbodi nent,” about

st |
class cg gly/s ?%ng%eﬁ'f Ql?%lﬁ(gg%vo qn{j I@O‘Z’ﬁpy pﬁ@h;:?fyget gy stallpe monohydrate is present
in the dp skbgdnat do ngomesanbf (R ehibodlhﬁntdﬁﬁtﬂt Sbsd :amfelool%rbg,aumght of the

crystai]_ 8%59‘)%51}9118?&‘:&%?;3 nhthe H}J%g )S/lét{ P(fe, ab %{h &fﬂg% ftéglé al'ngoJlment about 75%

to abopyy ]@Q"é;rﬁy vi'qlghtt hethd cvgtal inb stoagtyyeratd is peesérit irt the dtugssbsodnee. In a sixth class
of thislefbsdiRBROLinsERtally AR Q)N gﬁﬁlro&&pﬁk}%ﬂ&te %:993/31? %ubvs%hgzhlg th@ crystallme

the crystalline fonohydrate T's
mO"OIE’GB&%HE@feSFW IBVERFIQR. i cc F*&éﬁ?yd@gertnhp@hmajddm nwbstance is substantially
phase pubafoasHydakd.y all of the di hydrogenphosphate salt drug

subst a stal i ne r;ﬁ nohydr ate of the

e is r
pres en;Jr F‘? ﬁ%‘ﬂ'ﬁ‘f‘%ﬂ‘% Togenp ?Sﬁléa“'d F*&g%??ﬁﬂdgmﬁﬁ?fee@ﬁaﬁﬁ pharmaceutic
advandgasgveubstranesc il thupetiandy dikdigsed RudrpdhasRic RUE EVO 03/004498) in the

prepalg?&qﬁx%h%gmu?@ﬁ dfd Sr&?ucl ol alrgn%h gr ﬁ%l)ﬂ,gohos% gtagtwe ingredient. In

resent 1 nv Ion ex
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.



advant ages over the free base and the previously

di scl osed hydrochloride salt (WO 03/004498) in the
woraBRAaaBEon of a pharmaceutical drug product PCTﬂ]ﬂmﬂowmﬁ

cont ai ni ng the pharmacol ogically active ingredient.

particul ar, the enhanced chem cal and physica

stability of the crystalline di hydrogenphosphate salt

30 nonohydrate constitute advantageous properties in

t he pr %ﬁ:&lﬁ} h@@ct%ﬁct ngLés?nt ’i)nv‘rélllltn%(: ?(yvti es \}7 énegrwa ?cggli\e];&%vgguon or

contalnln 0g ical
treatmenof glipige rce'gbmm dey pﬁml@nsethbﬂqsﬁf DﬁéV Py @eemed, R ek comprises

adminMidsing 1©X pirRhdis nRQt £ @Echg?evle%on' AR RLERY 2pr rphly g[fc%hgz?ﬁth%apeuncall y

rly useful for the prevention 0

effectld ét@o‘%ﬁ l&?ﬁlﬁ dibydrosepbesphaye Salté)[ﬁ gryctusH ol qua dsdue eherabf, in
pamc\ﬂ@ lﬁé)%étmﬁé-fiﬁl\lldgﬁr{aiu%% \]/- I@ﬂ&@&ﬁmﬁ&ﬂﬁ%h&{s (x)l?C%{?iE Glab&Ls, in particular
Type %?é‘\%t |)§J@‘tg PR lﬁ@ﬂ? ’%?"C%’Iaf‘ﬂ {%-condi tions for

whi ch e ipreisgnd intvortion falsBPrdvides ghe urdbfaind (ﬁﬁiydrdggh BspRRE RACOS structural
formufeQIHP b h?@ﬁte tREUTE garﬁgdle{}ghet c?ﬁ@allﬁ né%r&o}l%dﬂtﬁg ,?.,Lnu?a‘é&r}e of a

di Frev | on or tre tnment a
medic SRR Rregrtigp ordeplaent af e "ami lgmdltm‘ns fdrevhich an inhibitor of DP-IV is

indicacidhy dr ogenphosphat e salt of structural fornmula |I or a

hydratg,thereo in artjcular the crystalline
monohy dr&PESTHErEsen 2 BPVIFY phEmgcewtisattonipesidons nethpribing the

dlhydrgg@pbﬂsg@te sah opantcmallfamxla'ﬂ)tpa hdrahe ARLI2Sn particular the crysta]lme
monoﬁ}}iﬁ?er B AGRMiEn whilS Mi drr}nf)rrg Si. %‘tagzgglfeclqg? g‘gg&@ﬁg %qtsirécrs Irixcnplents In one

esent I nvention
embo Sedbampsrasion &?‘@P@?ﬁiqn Coiﬁlplsieraut&trweaincallfx eifdfmkreaadxouﬁ{ of@he active

pharmhc}édlr al RigledRhER hdmixirP @ik b%ﬁeulﬁ£ﬁ¥ ggc¥1§t¥itﬁﬂ excg?%]}ﬁwl}e&im the active

harmh20 ?/drate for the manufacture o
pharmgeiics] RN SRTBFSe A siesteble HB9UTE i the cotbtalbumeibidhsace bbite presen

inventighi bir foridrekibbditr@nt thd plBRndcyutlcﬁl AhpbfifbiEAhpHse tmgrapeuucally effective
amouRbEREN,L BYERLI.ON. AL S0 pravi des phar maceltl Cal |
|t plialmacentical ingre aefltﬁga TH*]"H%Y’B'@E‘F?@‘H&WHE“G@DWM‘? excipients

nposi ns conp
where@ﬁh%qcpmmhafr@cedtmnhugradld:nt(OGmﬁislayﬂj’oat % toe0f00% vy weight of the

crystalfiad ﬁnbrﬁ}ﬁ%@rﬁtetohﬁne Fe¥sih ﬁlvkr‘ntﬂ)ﬁ b ass?é),g @Zsfﬁqe:f@lgle‘nyod;ment the active

h assocjation wt one Or nore p
pharmacepicat iggedientan sych FIMRAsitERequiRsintssiboutr] Ogie abair b BEWEight of the

crystaltifterm@lohpdrae e i 4 ééaéndféﬁﬂp@fsthlfs kRBodtB thﬁ?ch@e Pharmac:f%ucal ingredient in -

eutlca | ctive anpunt' o
such C(QVEPOS&" SPPPE EIS%P% Pg ifaphour HOZy weightef thietctystalline monohydrate. In a
third C\@ksanfﬂa@erultqduadnlt yheeegepshabh@e @6l RNt iYLk génqboglhgns comprises

I ent conprises a
about fﬁgg ﬂg\étg% HB@% rrl%g ié%oﬁﬁ%crysgaj% rg?qoﬁﬂigatﬁ.om]fywlmlgs off this
embodjmeat, ﬁp@g@mphammgmcalgngredlmt & siele osmpositibRiorBtes Eiﬁ'tﬁat 75% to about _
100% WW“ PR LRRALIGE %Q&th}a%” 1 QBRA L f%ss & t%g%{ﬂ?o@%gnlt SQstdhialy all of

the act ctive anmount he active arm
ac 1Vﬁ ﬁ?aé'af“@m’“? Iexdientds the srvwiatline ﬂlﬁaﬂmh@ﬂphﬂﬁ {ajt monohydraie of the

presemacmﬁdsrabbememwel BitnSceubE hBleRich
eut| cal pgr edTegnt cn%n'plrel ggg‘?r% agtl\ﬂﬁlyé)‘ysteguabout

d‘hyd“%ﬁ 3%?‘%‘?"%‘9’ e 20 crystalline nonohydrate of

t he pr'ﬂmtnpomm@ﬁn @0orddrite dith kRS Svefiod ik %tﬁﬁlg%‘gmt dosage forms
ceutical ingredient 1n

h 2&H g n he ag har .
such as RIS £l prfckEp %En%‘?ﬁ“@ SGHE HRRISPY BB RS, Teies bgrosol or
liquid speiyy Htopéfantpheles enpdibjedtdd daencfmampdmines TH cBmPp&ARAare intended for

oral, pﬁé@sﬁ iAfradabll) Subf ctive ha maceut i cal
1 é?wta in r%gﬁ %&ﬁé‘ngé?‘?‘“g’n%“%“o niSFSigR by Bglation or

msufﬂa\ﬂ@ latipmof the camepiogHensatcar dieg @rtgx\smactdmom ean conveniently be effected by
rmnohydr ate. In a
-5-
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35

third class of this enbodi nent, the active
pharmaceutical ingredient in such conpositions
wo NRdHES 25 about 50% to about 100% by wei ghtpcgfyd 61019683
crystalline nonohydrate. In a fourth class of this
enbodi nent, the active pharmaceutical ingredient in
such corrpositi ons conprises about 75%to about 100%
by wei ght of the crystalline nonohydrate. In a fifth
class of this enbodi nent, substantially all of the
methodgkiioya fronatheraxt dut ¢xesiplei xsgieecdxbemin Raninjten’s Pirainadeuiiced Sciences, 17" ed.,
1995, di hydr ogenphosphate salt nonohydrate of the present
invention, i.e., the active pharmaceutical ingredient
i s subJiadesaes fegimsRaswlasizd én FGowirrszaYiBerIpRY 9p Fratass including type,

spe(:leS 3a|gE vV@Pgh@ t%h’)dirﬁtlﬁ‘edlc-gh@onﬁﬁﬂﬂ Q8 irkipRiih; 'tﬁh @G&Q¥ gane @0&@‘1[&;’3 to be treated;
vention are suitabl In unit Osage orns

the rOIétg of %lf;tgatmb,‘ ﬁ“F‘é e r&% ayd atl%man§ tt@rpaﬁe(ﬂt e’%“ ordmanly skilled

physiSie sttére]aﬁﬁﬂ of ¢lSar0dan $¢hﬁpﬁﬂablﬂﬂﬁc arﬂﬁoﬁﬁhﬁiﬁ tRedfRsive Miount of the drug
dro

requmL.ci t%u Ireventpc(ci%Xter or arreglh ge %r8 % q%%lil (ti §Pllé nJI ﬁ f te (r:: (rj e S e;/ Io? €s
oral , &Wleh’rts-epad)f thg MW&hmsainonsmﬂlnluﬂngat the owicated effbcts, will range
betwe@rdgﬂom @@f ff\é ? of BOJNCI%’Q 'ﬁk(ﬁagt(ﬁl?&gfa%ﬁé’ abddP ﬁi(}%é/i?é}dﬂf preferably

insuffl a osi t1ons

0.01 l%é‘& Bty e mﬂ% preferaily Pdrio & Arng/bdagn |F@mqagﬂd5@mstratlon the
comp&itfcae h:etérelwabl,%ﬁr\éﬁda&)(}&ﬁ@f&i%'é talBfeld R MY 0319688, 0.1, 0 5 1.0,2.5,5.0,

100, 5 2STE H0.2DB Ry ATt Obid TR Loy A smpmace

adjusti@8nf tlﬂérdesage saitye patiegi tobn tesed eh @stleamen tgiaty d:amaeS from about 0.01
mg to%sdz 580 éﬁgh { & xct% lrg%cdﬁe%gspréfg%lgd# O abatPy plgttﬁgb b #30 me of active

mgrectl% k@vwws;y dnre mqsépre’@rrdd dosgnwilbrahgs ftmedtoedo 1 tcsahohelo mg/kg/minute
durin gT' Qéﬂn@taﬁﬁat@ﬂﬂ‘bﬂrﬁ tﬂ(cﬁ'éﬁt?%kouﬁf‘ Ghd J}?stz{lﬁﬁl?flonw tllibeﬁ@stehﬁnventlon may be
n

unction_ of the tie ordinari | %
adminisred w.aa?wgle\f’ét'éﬁ?Sﬁa?r thefotabaily dopaee eaﬁlfmm@%ﬁq i divided doses of

two, thieé ef fSunena’ddilQr ReGEmdee ttll'bﬁ:rﬁsfteﬂﬁxﬁ‘et foMfs GTRéseRfinteiBon can be
I or rr

.drug,. requir est the _
scminisei S logm RO T4 e oGP G aged vHRien b B gamprmal oues,
using ithosefvirmnoof, trankilermal slad phtokestwedl kinneth cathed of bfdeatysskillinl the art. To be

admmg%l‘g@m tpeefrt)y}ggp %gbgrglgluc%ili%g ﬁg% lﬁ% yag@%? Y!?Ha@% wﬂﬁgf course, be

era
conm@oeﬂrather b wrrwgﬁ@ja@rouawut th@é@sam@gn@ream y 0.1to0 5.0

ng/ kg/ dayhe nfedhod bedhe BRBMR InvbA@inl A d:hB/.lEI"[% &@H&?ﬁdt& 5MN3d crystalline
referably provided in the form of %

hydra&:é ﬁ?rp 1nrﬁe§.ﬁ:g|b?§l i fetad cgsfong ttf achﬁSphaTnzgeth:algngrsdlglt anf@reotypxcally
admink&er8d m215mﬁc,turg it suiladE, phﬂﬂﬁmetﬂﬁdl &Q@nt@e&&nb@ﬁt@ﬁﬁcaﬁﬁerﬁ ft@llectwely
ve.l ngredl.en

referr{:cﬁ{o gaénaase a ler iena?s SUétﬁElyt %lnglgﬁ? tu}tééels%e&?tJA gﬁ@%,ém of
adnmtlgtmlovalﬂhaylscmt tablcts, Chpsmmsmm@ut s@rupd andribe like, atdaotsiSG&G widp conventional

h ng)d Jihe e ingredient, preferably, fromabout 1 ng
L o tE ﬁ%% of actlve 15 ingredient.

| nt r aveff%widyce’ fdyeraadminjsirediasy in gt fgom eka whled orcagegle, the active

pharrhdcOMcANAMEdilh dard @ RRBHED Lith THOKY/ HEh RUGE phgﬁﬁéeﬂgca@{y acceptable, inert
constant rate |nfusion. Advantageously, the

carrieg fYehias Jacioffe StpisRriscrgte. EleosprBatbyiCe owenmreRsiHRyteate. dicalcium

phosphdmi (mlcsﬁremﬂtd farhii, B@bﬁoldﬂﬂ kb mt@Sﬁr o@l adhli@sth@bakn liquid form, the
..d i||¥ dos |ster in divided doses (}

activeg aBr QCﬁllugg g?%ulcartl? H‘gfjlvvt a’gmaf é‘PPrfﬂxéc plezwémceuucally acceptable

inert caryigtsadh ds r&Ehaﬁcﬂ,r giﬁ:eﬂﬁ vdng apd esdikt. Mavenén ®henGREirddesr necessary, stitable

bmde@sd mbﬂtﬁﬁg ‘Fh% tebiatih {ueﬁtn %rsl’é‘ ‘fol(];r?nrgrgrg\érlltg ca!:noaﬁ)so%al ec%xf’%)ra?ed into the mixture.

suita
rout es,

nas Vi a trans

-6 -



10

15

25

20 using those forns of transdermal skin patches well

known to those of ordinary skill in the art. To be
wednispiosizered in the formof a transdermal del ipygiWenei019683
- system the dosage adm nistration will, of course g

conti nuous rather than intermttent throughout the
dosage reginen. In the nethods of the present
invention t he di hydrogenphosphate salt and
Suit qrgwh ine hydrates herein described in detail can
agley Etrftlé‘clé'e? F‘%‘—éh (B RHAe B Segars shefpsedliceretar beadhcarse com sweetencrs,

naturdl ypd Q_,»alhblyc gl s@&iﬂsl'ﬂc&liaeﬁﬁﬁchﬂ'ﬂh Qtdsgh?ﬁ]:n%anﬁ% tcgrb&g)n‘k%y‘cellulose

Wt cal excipients or-carrie
POI)’C?@%{I@ eqx§75 ergftéer l?l@ Brqugtls éi‘elq iny thesedppgge dprms includé sodium oleate,
Sodlumﬁellateamggne&umts&htaxe si@CheRtoadd, E&Hnﬁrﬁﬁ@:@a@é s&@urﬁ @l@onde and the like.
0] m nj St ati.o
D:snn&&ﬁﬁ%ﬁgau{ea%gh thm?tgtlton starc "éeyl} Eﬁeé gjﬁa ﬂgfﬁebq"fq!aée xaithan gum and the
ike. consistent with conventlonal pharnaceutlca

pr act | %&d:tﬁ@(agéﬂf)’ﬁ&@ﬂﬁ@sal;o‘? rt?c'tt@!ll tﬁ ula, St’-@rét?e%pallme monohydrate

have b i et or ca
6F1%tf BT 2 I?’%T’%‘aﬁ"éht" ‘t‘%i?f’ @Bdftf@ﬁﬂlcﬂ@dlaw therahle to the preparation

of formplatignsio pattioneCintrtasd Hﬂﬁﬁﬁtﬁ\leﬁ&ts ¥ AGHERL @ahicﬁ reqhﬂt?n[ciatwefy
SUCr ose

Ct .0se,
concefiRdd e Rl 88s PR B Bs 1 ¥ Sl of barmatine
dxbydrﬁm ahate sadtahaiohydrae bf fatreyla trnnmtetrmhs be‘éﬁ) f&hﬁ QJ beaaﬂsbthﬁ $hg/mL.
| | ke fAQEorerg ko 2L a§éerc?'tlleo nes!a Q lr(]:vgﬁ 1%1é3r%vd% Iaﬁéqfewf?rﬁhe

ceut 1 cal ngre
prepargwgp cg ,ﬂ;gﬁ W&geméwis@ateﬁﬁa@frfaml Mlchyrcaexsepmatmeereactmg 4-ox0-4-(3-

(tnﬂu@rﬁﬁéﬁtylo"&rétdtﬁl‘dréw Qh]tﬁ&oﬁﬁb%gﬁrazﬁl ’X@ﬁf ﬁ% —)S%g ?nfil hetgrg)butan-z—

en desire NECess
ammeo*gammNQﬁWUWEﬂggﬁy di si ntegrating agents and
coloring agents can al so be incorporated into the
m xture. -6 WO 2005/ 003135 PCT/ US2004/ 019683
Sui t abl e bi nder §.j nelude starch gelatin, natura
sugars such as gl » aC]actose corn
sweet eners, naturg nthéltic uthFuch as
acaci a, tragacanth [ algmﬁggér’
car boxynet hyl cel | ul gse, polyeth Ienq“gl ol , waxes
and the like. Lubricants used in tteSe dosage forns
i ncl ude sodium ol eate, sod{lMjn stearate, CFRgnesi um
stearate, sodium benzoate, sodluntacetate sodi um

with aﬁ?&ﬂﬁtﬁtg@ oﬁQ Qc%utntl? ek bl‘&%{)s&i)%or% :Ic’cl 1{1ﬁ P:tn&;iqré h;t:ggllégndoiggqh as methanol,
cthanob éﬁ??@ﬁylta@OhR‘dmAﬁadedelﬂdlAA) dt@aquebheC1-Cs alkanol. The reaction is

cameddduh yt%t&ﬁ%ﬂftP:%%%@ {.irS at?,feto aé;l g(g Lé(é%he?%é%l)q?co;cldas%?ution can be

he crys i ne crronom
added E’@s@ ign gf the gfhing o (i aldd:ttyn tan bagtdormet @ntle Fevige ditection. The

'_ crystalbepdibydaddeyptasihaghh € mbRotyBReRf SRAhAT d g&?ysgi‘r]:l&mo from an agueous C[-Cs

Ik I 5nu|a£|ons in particular intrana it ravens
atkanot splyHan gt fh HthydigesneRosplkusaltas destrbadibeloy. 10 concent r at ed
aqueous sol utions of active ingredient. The solubility

GENE RN QS TR (RSN AR NS ki OBUHE 1o be

DH{Y%@GENFHO&@ME S AATCOIF mmgctmmfﬁmtmﬁm@s pect, the
present invention provides a process for the
preparation of the di hydrogenphosphate salt of fornula
(”I“eﬂm“WhW@ﬁSwﬁﬁn@§§‘Ebnprlses reacting 4-oxo-4-[ 3-
(1yer ﬁtmtatlby%ﬁa :
)b ¢ %t ri azmghgwré OfQ"?B@Jr“g’z‘ ?‘B"Q"ft‘@/ And yajer sughthay the yitgricppeentration
‘Sa‘WSPbﬁﬁ HVFTBBtan 2- 15 anmine of structural formula IV

bel ow: .
-7~
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F FNH2 ONN FNN (IV) CF3 with approxi mately one
equi val ent of phosphoric acid in a suitable C-C5
walkémreosizssuch as nmet hanol, ethanol, isopropylpet/eeabioiosss
(1 PA), and isoanyl alcohol (IAA) or aqueous O -C5
al kanol . The reaction is carried out at a tenperature
range of about 25 C to about 80 C. The phosphoric acid
solution can be 20 added to a solution of the am ne,
or the addition can be perfornmed in the reverse
(2) regpyesiag thriesuitaet solid phaseapid ne di hydr ogenphosphat e sal t
(3) rMMARRYEY RN Rni BereRb@l ned by crystallization from an
aqueous O -C5 al kanol solution of the
di hydr ogenphosphate salt as descri bed bel ow GENERAL
(b) InMEohinkDE ¢ GKIR(JBRY Safdr sy sldniNgs 25 14E: MONO { YDRATE OF THE (2)5
DL HYDROGENPHOSPHATE . SALT S RAL FORMULA |: (a
(1) R T AP i L FOTHOUPE L LS 09 palepp i 67 oncentration i
abové 2.8 meghnpertant;e of conmpound | in ethanol and water, -
t : ntration is above 31 weight
@ r%g%?é’%p,é ’?S-t“?gv%@‘%%%*&?%%%s PCT/ US2004/ 019683  ( 2)
(3) romov g b solveptigeresem) t ant sol i d phase, and (3) renoving
the solvent therefrom (b) In isoanyl alcohol
(LAA /water systemat 25 C 5 (1) crystallization from
(C)I"am‘rﬁ]‘gf?‘ﬁrrséfs%?’%g und | in IAA and water, such that
(1) ctybtellivatoa frozom miam:]re af ft(ﬁﬂplohﬁd lia hmle( Qg@ wﬁteW@h@hh:gﬁl@{\gz?&tcbncentmtion is
ering the resultant solid phase; an
abovég%mw\r?fgﬁgg? éé]?’sol vent therefrom 10 (c) In | AA/water
(2) reggeriagrihgtresaBarCsolidiphass gt al | i zati on froma m xture of
3) rinR@ YR olvehitndibo@nd wat er, such that the water
concentration is above 3.6 weight percent; (2)
recovering the resultant solid phase; and (3)
(d) If BRODwhtBsyklam 360 w@nt therefrom 15 (d) In | AA water

syst.em at. 60 C. .
(D cry¥talthzzmon from a mixture of compound I in IAA and water, such that the water concentration is
above 4.5 weight percent;
(2) recovering the resultant solid phase; and

{3) removing the solvent therefrom.

(e) In Isopropyl alcohol (IPA)/water system at 25 °C:

(1) crystallization from a mixture of compound I in [PA 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

(fy 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

melght percent; (2) recovering the r

‘Nggﬁﬁﬁméﬁgse and 20 (3) renoving the solventp%%ﬂhﬁaﬂ&"mm3

therefron1 (e) I'n Isopropyl alcohol (1PA)/water system
at 25 C (1) crystallization froma m xture of
compound I in I PA and water, such that the water
concentration is above 7.0 weight percent; 25 (2)

(1) criy RENXHOA ﬂﬁmtahﬁxfuﬂeséﬂcbﬂnﬁéuﬁ@m AP Sier A06h théIe water concemrauon is
erefrom (1) In | PA/water system

the sol vent t
abovezﬁmﬂ'oioége’%hi?er& “stal lization froma nixture of
(2) recoepiogithe rdsultant $dRA pad; @t er, such that the water

r 30 above 8.1 wei ght percent; (2)
Gnaﬁ]%oggﬂ] SEJ)‘l"\lé‘?hrhee]rﬁlr%reosuI tant solid phase; and (3)
5 renovi ng the solvent therefrom (g) | n EPA water

syst em e séxfng co SMdQ& QR A B rndTi Y H§%g_gﬁ%}r%&?)§ &2 procedures

§>) crystalllzatl froma mxture of
detailegoin Schemgsdryand Exgmplethsiow-he wat er concentration is

above aliﬁalﬂlll zlﬁth‘éﬁésgm tRepe@nt invdnddn HRGIANES dﬁagocf f:@»?the ttreatmcnt and/or
e solven

t
prevel 3L P S8R L R S O BB ametnos comprises
10 admirfigenng taa piientin nbal grsegiagredniign cﬁrh&aqnfeeae;dbm@&cudiﬂy at thedpeutically
effectli\fé a%nﬁ@@ejsaigoﬂqumﬁlﬁ@gpbe%n%d QDeOLIQ ¥ a dcrgstzﬁhne l}yﬂxgbe F%F&e '

aspect present invention provi
the tr therfélrl'RWlamWrblpmlllpg Em;mlf:scme ipfendddi tpilustrate the present invention and
shoul§ aebelcbaged é%%eif@'hﬁ‘l?taﬁor@%n ¥ s'cBHE:' CP'SISIF{f offth ih @5t AL RSN,

whi ch t hod rises 10 admnistering to a patient
i n need-YprY H{T‘p efgpﬁrﬁzigﬁlaé,cmﬁ!raégtuﬁﬁg@#s sych as k%to enol tautomers. The

15 individna pdugdnaecd dsciadlll ay nﬁituieh the R0 LAkt kGidhpYsse M ILEIpPOEnd HP StRictural forrnula
of the salt of Fornula | as defined above or a
crystalline hydrate thereof. The foll ow ng
non- | i riTheiteren ‘B emmpliemerarecésnt @blstedated del') shialt mednethd hemajor
enancfh P RGL tht BYERAL! Andfkr, PRRUA 09D BhanBEMERAILLY EdreBnds to formation of
limtations on the scope or spifit ot the
85% ?fr%'ﬁ 5?ﬂ"“P'ﬁ‘<’l‘é‘ﬂf;‘ il &% of tb@n»ﬁ@u nHi teFEs EpiTiomehee@tsy” vaynonymous with the
20  term '‘@plisdl pasytaut omers such as keto-enol tautoners. The
15 individual tautomers as well as m xtures thereof
are enconpassed with conpounds of structural formnula

1. EXAMPLE
E F - H3P04 - HEO
NH, O
F N \(
Cks

(2ZR)-4-0x0-4-[3-(trifluoromethyl)-5.6-dihydro[ 1.2, 4triazolo[4.3-alpyrazin-7(8 )-vI]-1-(2.4.5-

25 - wifluvorophenyhbutan-2-amine dihydrogenphosphate monohydrate

Preparation of 3-(trifluoromethyl)-3.6,7,8-tetrahydrof 1,2 41triazolo{4,3-alpyrazine hydrochloride (1-4)



The term "% enanti oneri c excess" (abbreviated "ee")

shall nmean the % najor enantioner |ess the % m nor
wWERBEHzeREr . Thus, a 70% enanti omeri c excess PCT/US2004/

corresponds to formati on of 85% of one enantioner an

15% of the other. The term "enantioneric excess" is

synonynous with the 20 term"optical purity." EXAVPLE

F HBPOAH20 F NH2 ONN F NIN CF3

(2R) - 4-0x0-4-r3-(trifluoronethyl)-5,6-di hydro[1 2

41tri azol or4 3-al pyrazi n- BoBbmeviil -1-(2 4 5 25

trifluorophenyl)butan-2-am ne di hydrogertghosphat e

m)nohydrate Pr rifluoro hyI -5 67
e g ot PRS ATl et NS Gl
hydr och Srl &e (T-2)~ -9 WD 200570031 T

PCT/ US2004/ OlQ%fCI-ﬁHg@I IN&DH 1. CFSCOOE{_l CI9BCN
-N~-CH2Cl NH2NH2 F3C N 2. Cl COCH2Cl, NaOH H'D1 1-1

/' N-N H2N~, NH2 POC13 F3C~OLCH2CI CH3CN MeOH 1-2 HC
HN-""9N, HN N NIk~ CF3 MeOH, HC, 55 CN ~NH H 1-3

1=4 CF3 Step A Prepar M—rmn of bi shy%@b@m/&ﬂé)
Hydr azi ne :?@Qnal g,F§r5 °/0 wat er

19683

m xed wit ace on iGiCl
MeOH
12
o HCI
HN
N L e
HN/\lé ‘N CE MeOH, HCI, 55 °C
3 ) 3 - N
L_RNH H S \(
- CFs
1-3 14
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
~27in 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).
IH-NMR (400 MHz, DMSO-dg): 8 4.2 (s, 2H), 10.7 (s, 1H)}, and 11.6 (s, 1H) ppm.
13C-NMR (100 MHz, DMSO-de): 8 41.0, 116.1 (q, J = 362 Hz), 155.8 (q, J = 50 Hz), and 165.4 ppm.

Step B: Preparation of 5-(trifluoromethyi}-2-(chloromethyl)-1,3.4-oxadiazole
(1-2) '

Bishydrazide -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%
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531.5 g of ethyl trifluoroacetate (0.22 nol) was
added over 60 mn. The internal tenperature was
whheRas88 to 25 Cfrom14 C. The resulting sol
was aged at 22 - 25 Cfor 60 mn. The sol uti or?létm%%oml%sj
cooled to 7 C. 17.9 g of 50 wm % aqueous NaOH (0. 22
nmol ) and 25.3 g of chloroacetyl chloride (0.22 nol)
wer e added si nul taneously over 130 nmin at a
tenperature bel ow 16 € Wen the reaction was
of 1-1¢ Bripieptrate vedsel, A0l pEPasind AW mnoflivate wére thited ané B8 10 0 °C. The

reacndﬁ@s‘ilﬁfy %Qhﬁ%ﬂftﬁ%e Enc%}eel%n%) & n%]‘ga! lée‘%%%raﬁfg b?’ll 10 28 Apter the

vacuum rmrn
addm%ve (e SR 146 agpiechrighensd mmmm Hypmeesitere vaoimstead o room

tempera@réd i (hA e susi ISE%F @ks\’cm"'} Oﬁhcrﬂjlf%]amc-rlgiee r YabHe¥ wiGRd tcrrﬁth b ?%:]I%E of water,

was il nse

215mL E n%ve sodi | ori de
Bho T RoguTRES BPPar a0 fmnpllid)o 41l 8% 20 agypaus hrine solution.
}ELCafsa‘a@ ydkthfter Srei‘kylrﬂ)r\aﬁ |8dez%1 Vilatijed 3vere @mov&byafi@ii@dnth 75-80 mm Hg,

55°C %%f% (P‘%{Setﬂ %Rigﬂ g L{ﬂy ﬁfdlrefgy y)itgfl) EI- ﬂ_bhoutg“waheigurgice%on Otherwise the
product g beapr lﬁmc@,bnwlmm (omrd\zﬂz,m TVBI% dg)d. 8 41.0, 116.1
1H-NMIR (46b MH%Q:%)@;)) 54385(§ 2%) Gfm. J = 50 Hz), and 165.4 ppm

13C-N§}l%f1105i1\1[ t)hW%l ili B /- d=olPB )| 156.2 (@ J 4= 304Eadi sad 6664 ppm.
(1-2) Bishydrazide 11=1 from Step A (43.2 g, 0.21
8 ]

o) g A 20 Phoshorus
Step d:[I)zyChI re ati i #5&i ni ng

t he teﬁ!p.é}ature bel ow 10 C. The mxture was heated to

choued | daepebs YIBIRE LAY S 53 esF o o' ociea e 20
C wawwwgdwm@ gk fram Step B 2A.82, 8.8 auoatwalmv sepelg thel6@mal
tempeﬁiure at2 %CAﬂ&qhéZ&Qttm vk céﬁ@ﬂl@t?: the e@uiml%ﬁlq?m)% a%gcpzlt 9?1°C for 1 h.

Eth actjon slurry was charge e-que

B2y DR dgheraPEHAUE “BENAP 10 °E, AlgricBimin pie-5 °C, the
sturry giailterahyndtvashad withtian¥a60 AQ) kin5ed. Wng@iho 13 Iwas b@kindPas a white solid
in 72%’@,19 Mﬂgte%tg@rgpag% "f'ﬁ%rep"re IE)‘BQ& eased to room

er was cut. The organic

1H- N“f‘§ NiHz Meq- %@He‘?o(t WEDR3. Msﬁvma 6fs. RHb.and 8.3 (B 18) ppm. 13C-NMR

(100 Mz, BMEC4igHIB @08 54290 a5 8N 1bi3gg  IRosstE and of L alsk Yy (iljg: T842) ppm.

of 20 wt % aqueous brine solution. HPLC assay Vi
after work up was 86-92% Vol atiles were renoved by

Step Ddi st i | Paph@fonddf 34&itheromeyg.s.6.28- C thlI:'ﬁfh &b Eriqicjl 4 3-a razine
hjdroc\ﬁﬂmﬁhFCQM d be used directly in Step ou

ion. O herwi se the product can be puri f| ed
by di sAisubmbiionoftamidiid b8 d2713 2 013 &)y i&Q‘i@mﬁif%etr{thlWBwamed to

55 °C. (MH%%@Q\%@S(E ? ﬁétg gio ) whps jgéjeg]é)é%rolﬁzzlr%g:ul tezn&e&ture During

the addjtien, glhsqligy dissahepd 1@41{14;; ppfmtlearSDlelpDrCT héreeq o &tak oged@dr 30 min. The
solutiohtwab gégleﬂogﬁnrtééb e gnci)ﬁlg&{jﬁrt]ﬁ?lk IeH&)EJaHLQJ Qrﬂ? g%ee?%gé Fc%rlnd 10 min to { h).

To a solution enedl am ne
300 mlhﬁf I)/ITPE YASCRaIges] at (’ZQ_ Hoover J% dboresdting slulm)was]_d@obd wedC, aged for 30

min and ditte@d dS6itds lWleadwaxahazs0 L bf &nidoPMTHEA: B ahPfied ulder vacuum at 45

o t he i nternal terrperaturea

C. Y‘elﬂééﬁ‘azﬂ%tl\g:w‘ts ékiaﬁ)@%?‘f?ﬁ WEPUERNIEYE, the resul ting _
TH-NMR (400yMia PMER 6D 3-610 28)f404 (L12H), 4.6 (s, 2H), and 10.6 (b, 2H) ppm; 13C-NMR
(100 MHz, DMSO-dg): 8: 39.4,39.6,41.0, 118.6 (q, J = 325 Hz), 142.9 (g, J = 50 Hz), and 148.8 ppm.
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- 13C-N TO0 Mz,

Et hanol (225 nL) was then charged and the slurry
slowly warned to -5 C After 60 min at -5 C, the

w@‘wgroy_;l\gas filtered and washed with et hanol (%ﬁygw@,tm%%

-5 C. Amdine 1-3 was obtained as a white solid

72% yi eI d (24.4 g, 99.5 area wt % pure by HPLC). 20
1H NVR (400 MHz, DMSO-d6): S 2.9 (t, 2H), 3.2 (t, 2H),
3.6 (s, 2H), and 8.3 (b, IH ppm 13C-NVR (100 MHz,
DMSO-d6): S 40. 8, 42-0,43.3, 119.3 (q, J = 350 Hz),

- 154.2, and 156.2 (q, J 3Bchtrhegbm Step D

Preparation of 3-(trifluoronethyl)-5 6 7 8-
tetrahydrof |,2,4ltriazol of¥4, 3-al pvrazi ne

hydrochl oride (14) 25 A su enS| on of amdine 11-33
(27.3 g,F0.13 mol) in 11 m_ f nmet hanol ‘was warned to

1 g

sol uti ontwas cool ed d@MAPO THRAE and ageq at th|
terrperatﬁrez-untll a seed bed fornmed (10 min to ® h)O
300 m of MIBE was charged at 20 C over 1 h. Theo
resulting slurry was cooled to 2 C, aged for 3030 nmn
and filtered. Solids were washed with 50 nlL of
et hag_?é' MIBE (1:3) andgdried under vacuum at 45 .T.
Yi el triazole'_1-4 as 267g (99.5 area wt % pure
by HENE AN NVR (4 ; 50-dgy: S 3.6 (t, 2H),
4.4 (1, ,MNA. 6 (s, 10. § (b, 2H) ppm

-d6) 55, 394, N 41.0, NH;OAc
118.364(q, JCF4325 Hz), 1142.9 (q, J /sgﬁz(s) ;Nand 14%@1
ppm——=11+—WO2805/ 003155 PCT/ US20 04 3 Schene
20 FOF FOOO F OH O OhlgBuCOC, |Pr NEt, \ O F
DVAP, DMAc F 2-1 OO 2-2 HCI—FHNNNFI@:DN~NN
NHAOAc 114 CF3 N McOH 22=3 CF3 F F/ NH2 0\ | \ NN
[Rh(cod)g]Z,

F
NH, O
N N/\[—// N [Rh{cod)Cl],,
F |\/N p N R,S- t-Bu Josiphos, .
54 ~ H,, MeOH, 200 psi, 50°C
T CFq
F
F
NH, O
—N
N/\l/ N
F ' |\/N\{
2-5
T CF,4
Step A: Preparation of 4-0x0-4- 3— trifluoromethyl)-5,6- dihydrof1.2 41triazolof4.3-alpyrazin-

T(BHEN)-y11-1(2.4.5- trifluorophenyhbutan-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- (d:methylammo)pyndme (DMAP) (7.7 g, 0063 mol) were charged into a 5 L three-neck
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~N N R S t-Bu Josiphos, 2-4 HZ, MeOH, 200 psi, 50C
CF3 F NH2 ON~N. N F N 22=5 CF3 Step A: Preparation
4f3(tr|fluororrethvl) 5, 6- di hydr of ]
ngz‘.]?fﬁﬁ"%?? azol of 4, 3-al pyrazin- 5 7(8H)-yl| - 1- (5C]/E2004/019683
trifluorophenyl)butan-2-one (2-3)
2,4,5-Trifl uorophenyl acetic acid (2-1) (150 g, 0.789
nol), Meldrums acid (125 g, 0.868 nol), and
4- (di et hyl am no) pyridine (DVAP) (7.7 g, 0063 not)
flask. MENDigbdy @edarhiaé OMAD) (Iszs BE§ GadRfakd in oﬁapmemwr{a Piture to

dissol(%% U&ﬁ%g)o N/‘/\)gtii%ggfggﬂet anBW% %ﬁﬁ_ gﬁﬁ c!lf\g%t {lneélgg Qpedl)qﬁlén at room

tempetagure gihds ohingirtilgeths Ginipeaturébdibwl 10 SO pPiogiy] embyhce(rmmml, 0.868 mol) was
ortio L .

added(d e{yﬁvarg'te t%\%\%l‘l"?e nﬁgﬁﬁt ﬁiﬁ%gﬁje l]elinﬁera ture:’% {e\x;eg Q Fall % e(? ngedﬁacnon

rmxtu@ wap,agg] a5y °Cder Jot-i Fréazole @ydrm:_hlorgie&ﬁ@(lﬁ@g )0.18&snol medbedded in one

port:oﬁ hQMET. ONﬁrrcajcmBrpso%mBn W'ﬂé !éﬁ:d Wm‘t@fopécqgrafmes% Aqueous sodlum |
rature betwee The reaction

hydrobgRlr Gyl SRIgh (83P GRL) o et Addsd dIapoisg a St DIG dEheaigh was secded and
aged at 280 3g °C Qor 189h.MDiheh awasdiachAesks AL anﬁ% alRbid BBiuAL hydRe8tarbonate

ti 7 Cf
solaidt ik Bl EAE SRR LAY Al Sl Briloma R, Py vas
cooledho)0 »V\J:'a%C tiiverzedi 8t belfodrfdpying theatlil (The wkbcake wihdisfiadeatant-washed with
20% a\q/@e%u§ BRAed 380 fhL ), %%eﬂ‘t}y 20 addnﬁ&aﬁufg%atcﬂes%f Bog IN&Bu@BMAC (400 mL),

ditional 525 aqueous so
and ﬁwldr“@&é K% Bon dihe cal@c\laafwﬁnﬁmd  deRanitepperpiies & hojastated yield of final
produd-233 Was g¥kg er agi ng several h at roomtenperature, the
slurry was 10 cooled to 0 - 5 C and aged 1 h before
_ filtering the solid. The wet cake was
Step Bli spl a@frepentionafEH4-vid-i-3-20faaagmadyss PVACI LR 1111.4)1mazolor4 3-

alpyrd '}@ tfy a1, aqq LS lb\ﬁp?.% tﬁZCheS 94 20% aqueous
Mﬂ)‘%“‘ En'g‘é’r%;—m—f%—n{ . The cake

was such P birogndrisgiomtflaskowan chergpbwith medancl I®0ind ) the ketoamide 2-3 (200
g), and hiihmenih abiRal llOQLr db&ﬁEhagﬁlilm%%"ZS‘}o% !gogp?]rﬁ'ln mgm énydromde (58.6

Pr e aratlono § - 4- 0X0- utrlfluo
mL) w§re Eﬂ:@peci eg:pwg he temparapg bglow 30°C during the addmon Add:t:onal methanol

(100 rﬂ]L)pyzlfsaadid’dl-tE (}&h&zmybrl mizxtL(ré’. 'gheamxturc \é«zés heated at reflux temperature and aged for
uor ophen ut - 2- en- am

2 G st BLOROROH Lok RET e S B Gt Rt Raf oo serbodh e 30 min,

the sot"h wakéh@mrdeinzd_ B® {R612-4 g3 2 scidd 1&ngypmipLui1acEt at e

(110.4 g). Met hahol (180 nL) and 28% aqueous anmoni um

hydrOX|de (58.6 :
Step C Preparation of (2R)4-oxo0-4-[3-(trifluoromethyl)-5.6-  dihydro{1.2.4]triazolof4,3-

alpyrazin-7(8 AN-y11-1-(2.4,5-  urifluorophenyllbutan-2-amine (2-5)

Into a 500 ml flask were charged chloro(1,5-cyclooctadiene)rhodium(T) dimer
{[Rh(cod)Cl]g}(ZQZ mg, 1.18 mmol) and (R,S) r-butyl Josiphos (708 mg, 1.3 mmol) under a nitrogen
atmosphere. Degassed MeOH was then added (200 mLY) and the mixture was stirred at room temperature
for 1 h. Into a 4 L hydrogenator was charged the enamine amide 24 (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 z-
butyl ether (MTBE) (45 mL). Into this solution was added aqueous H3PO4 solution (0.5 M, 95 mL).

-13 -



10

15

20

25

30

35

m.) were then added keeping the tenperature below 30 C
during the addition. Additional nethanol 20 (100 nlL)
woRes/adegsd to the reaction mxture. The m xtur %C‘f'ﬁ%mmm]%%
heated at reflux tenperature and aged for 2 h.
reaction was cooled to roomtenperature and then to
about 5 Cin an ice-bath. After 30 mn, the solid was
filtered and dried to afford 2=4 as a solid (180 g);
mp. 271.2 C. Step C. Preparation of
After iegp)ithp e layqrg 3MINGGH (3o malmevdspiged3o Ee-waghr fayer, @hich was then extracted

with MT% Al mhiaz (]?d)(plfnﬂ; %he%’l‘ﬁtﬁ%fuﬁ&ﬁ Qas7‘§o§wntrXéJl réf s%gﬁenﬁt’ S%\utched to hot

h utan-2-amne (2-5
toluen? ifbwﬂm@g&’ ﬁ%ﬁ% gldie hot toluene so]uti(on was then allowed to cool to 0 °C slowly (5 - 10

h). Ttelthysrat(erdisolaed 09 Gilldior 0B #,hoad wvk |98 439%&) {mp. 114.1- 1157 °C.
IH NMB'@&MHQ d%%dr@ﬁ@ 7%, émihm]q%)(ﬁﬁoi 90 @pq 8§ P, A 146 14 (m 5% ¥4 (m), 3.40 (m), 2.68

Josip
(m), 2&9@%9?‘1@@8) Degassed MeOH was then added (200 m.) and

Comp&tn'l@ pll; éctlsldsr & a l§3tnh %tgrqerét UB@gsm P&e BPCF ?}gtngz\ic%ﬁfua glglborrnrca%mcrs are

Into & y rog enat or was cha
gf°upezlzaﬁ?t'1€wecegthe earlz@ }?oqlgnawa@motweuheswaﬂ 30 (1 Q The
13C NMRJ(G@gGmsa teghased (dd‘ﬂherc,can@d 3,912, 36| Mh) 092 M@%jdr}) QB% .8 (minor), 149.3

ra d drogenator under nitrogen. After
(ddd; }d?é 22@ i SEiind 8 b Lerihhi2n 823 THOWH-2 (6. Jor = 8.8 Hz), 124.6
(ddd, leo ;ﬁg‘ieﬁét €0 Ha)dExo. Qﬂﬂ)dﬁksrl— 1Y 6Q9ER), Qgﬁs C(q?ﬁcpi%ggg/m) 106.2 (dd , Jr
= y Was rmn 0 be b a
2.5 8 1ef SR %3 el 55 ZMABRC B g i FEg S 303 (i),
36. further enhanced in the fol I owi ng manner. The mnethanol

sol ut | R o RE: (NOEAGRAALIOMLEAGKIRN. (18 0 in 180

) was concentrate sw t 706 methyl t 35
@) T"Blﬁffa;?i“”b?%ff pIPSEPlesign ﬁmie hydrpgsnaFingtept Gigod Wit @S widh of Ecosorb
C-adiid eXhe A kQAUS stiTRIIQhd& Qi de® For GASH Yha $8n Hlkered. Th%%am washed with
2,_?1(00(5:}[1969131%5 PCT/ US 04/ 019683 After separation of ﬁ
qy Raciep: WE ASFAS Ao HETe a7 ftpﬂéalwawrabwa;?é% ee.
(b) Thaffieehaseverdution dmmetbtuica it @dcenwiatel VI BE. O(Ilﬁé)vdliimé"(bl% offlftee base charge)

and e M 30141 R, WBBoBONPEBAT ALl 0ok s o

©) ThFé!“[l@ eheasH ¢ 40T adaged bh a640°6wed theo codal 1026 °0 oGer 2 h.

d) Heplaawta/ b

O HERLAicclfes Bl T AL 141 D e
Conceif[‘%“’?b 0“’5 "fﬁE}"WR‘ é’deg’m CD3CN): S 7.26 (m), 7.08

(e) Themuyry4s SIrédsond the. sB8d cvsahed%tmo@mw@ Qre ﬂ)kg y.3.40 (m,

0, ( bs) Con'pound 2 exi sts as
® Th%sglgj 'Sgg%ddmraov C%&}n%"’e ‘fb scg i ndi cated, the major and

(2) Theoptinal pwitynnisths free ase grabuped% @get her since the

car bon- 13 si gnal s are not well resolved: 13C NWR

CN?ST 171.8, 157.4 (ddd, JcF = 242.4, 9.2, 2.5
be Bllovving bigh-petfsmmaict Hiwid Firomiegraghic (HPL@ ddadidas were used

todetenni%éﬁer?entédnv@rmoﬂ:?e?rohk& 147.4 (ddd, JcF = 241.2,
ol %@a r% JcF = 38.8 Hz), 124.6 (ddd ,
°“‘“§cF = s B“fgetfmct? mmofdmuidd | JcF = 19.1, 6.2
Eluentrz) | 136lvéht g 0.1 Yo% HQGFEBOHz), 106.2 (dd , JCF

=29. 5, 44.8, 44.3 (ninor), 43.2

(mi nor glvﬁfﬁﬁzz’deif’fnék(m nor), 41.4, 39.6, 38.5 (mnor),
Gradie6. 9. Ulen ¢7% #t:a5% Re free base can al so be isolated

as foll (. The reaction m xture upon
conpl et(?)}é)\%ﬂ 2osf]75fs‘hai)jﬁyﬁ]dr ogenation step is charged with

25 wt %5 miEed¥eAb 75% B
15 min 75% A : 25% B
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C-941. The m xture is stirred under nitrogen for one h

and then filtered. The cake is washed with 2L/kg of
woOBhj2ae9ls Recovery of free base is about 95% ¢

optical purity about 95% de. (b) The freebaseaﬁstgrlﬂlﬂ 2004/01)683

in nmethanol is concentrated to 3.5-4.0 L/ kg vol une

(based on free base charge) and then solvent-sw tched

into isopropanol (IPA) to final volunme of 3.0 L/kg

| PA. 20 (c) The slurry is heated to 40 C and aged 1 h
Flovanate40C dmaL/tiren cooled to 25 C over 2 h. (d) Heptane

o ) :hsycharged over 7 h and the slurry stirred for

In]eguz}r%g lb%LZSC The supernatant concentration before
UVq'qthtlernﬁ@On@ 10-12 ny/g. (e) The slurry is filtered
Colvaiidetmead@t i d washed with 30% | PA/ hept ane (2L/kg) .-

f e solid is dried in a vacuumoven at 40 C. 25
Rete%“é%" YRS opt | CRPPYIAIZA; Odfmithe free base is .about 99%

ee. The fol | ednpeunlizghspaskhor mance |iquid

chr omat ograp:}% ({SHPLC ond|t| ons were used to

deterni ne pef e PE8HGE Bon t o product Col umm:’

Waters Symretry C18, 250 mmx 4.6 mm 30 El uent:

. éro Ia\é |e gtnt'lﬁg Bé?lr%lvh i % Wo%é‘!%g gqlﬁ’c? 6!%891&0; g@?i%crgruigons were used |

to defeymine gpticabpeity - 75% B 35 15 min 75% A : 25% B 14 WO

Colu?r(ﬂllS/ OQj&ﬂ;Bp'ikP@l}UQg@Qﬂﬁ 033683 Flowrate: 1 nmb/mn
nJ ect [ gn detection: 210 nm Col umm

Vol
Eluef' veatg: Igezt‘gilr% %ﬁtgvf’ﬁ% inheptsBund 2=4: 9.1 nin
corrpountSoB@nEB 03. wbl%idiethyldhnddiazitphas: 8.7 mn The

Isoctir@id h performance |iquid chronmatographic
°0¢ L ﬂglﬁdllsglﬁlons were used 10 to determ ne opti cal

Flowyatei t y: 0Gonkfime  Chi rapak, AD-H, 250 nm x 4.6 nm
Injedsbi €81 790/ vent A 0.2 vol . % di et hyI am ne i n heptane

ol vent 0.1 vol % di et hyl am ne in et hanol
UV detection: 268 nm

Column temp.: 35 °C ‘
Retention times: {R)-amine 2-5: 13.8 min

{S)amine 2-53: 11.2 min

(2R)-4-ox0-4-[3-(trifluoromethyl)-5.6-dihydro[ 1,2 4]triazolol4 3-alpyrazin-7(8 EN-yi-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 £ (36.9 mmol) of
(2R)-4-ox0-4-[3-(triflucromethyl)-5,6-dihydro[1,2,4] triazolo(4,3-a]pyrazin-7(8 H)-yl}-1-(2,4,5-
triﬂuorophenyt)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 lmlled) monohydrate]. The slurry was then cooled at a rate of 4°C/hto 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 tumover 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

-15-



10

15

20

25

30

I sochratic Run Tinme: 18 min 15 Flowrate: 0.7 nL/mn
Injection Vol.: 7 pL Wdetection: 268 nm Col um

wo 003135 C Retention tinmes: (R -amne 2-5: 13&4M20804/01983
20 (S)-amine 2-5: 11.2 mn
(2R) - 4-0x0-4-f3-(trifluoronmethyl)-5 6-di hydro[1 2
4] triazolo[4 3-a]pyrazin-7(8H) -yll-1-(2 4 5-
trifluorophenyl)butan-2-am ne dihvdro eng phosphate
nmonohydrate A 250 niL round bottom fl ask equi pped with-
givegboyele ihe partisleisize distribheert smalysirmfithe dsolatedl soRds showed a mean PSD of 80

micréR&F IS0 RLEhaVVBH) FiBRARY eﬁevﬁﬁs?al %er%f'ﬁrei %f:ds' WRRLAPARA, monohydrate

nL wat er
by X(fzwg"if‘%sétﬁff%"m apq ‘I"F‘F‘}OEG’WU?F%F%WI Jys5s, 6- d| hydr o[
4] t M-ﬁﬁ PbOfid dAfradty sadics al%g\&hﬂ] Ylkdd'té-él((ja?aceerée molecular structures,
en -am ne f.reehase an
nystzl%g'%) By e od e “ig‘ﬁb%‘fff?ﬁf'?‘bpaé‘&f“&fﬂméﬁ Aline
dihydrpgetnphasphvs mbeciy deltet voas BbneCatedort PKiKpsRidl RicPNE®ER PRaX )G-ray Diffraction

but
ST OB TR0 by S0 BB g i
used phib S'P\‘EF“d at that tenperature for 2 h. A slurry bed 30
of soli @f(}floéhﬂﬁgthglx iaggxffrgét%n%gﬁegh 'fmhclr{rﬁ o rHc?noRiHrate form of the
0

4 an be seede
ihy rg@eﬁplilfgplmtef fﬂg‘d;?n S%Hgﬂf%{l%ﬁl Tt woughydgaig %gitqq'f@ﬁractenstlc diffraction
peakcamieggbnding @ d-apaingf ofl7 42, 5. 4BOana]3 48 aﬂ@ﬂr&rﬁemh@ﬁbﬂbh drate was further
I R .
charagteripqhy(thoitisprsingant 38556 Zk)eand@s?rieﬂgwarﬁs a water/ | PA

sol uti o'ih 1R BN q\et)@%pg&%ﬁ?{tdﬁ)f{l%& " aﬁ%&(? éesl‘rﬂ%ed a{mve the crystalline

The solids were drie
monohydigieforsp okthe dihudraganphasalase elted troRpesa ol 955 uether characterized by

its soflig\diaek dafboR€) 3Gh& AliGtnet 03RS ﬁa@n&%r@scﬂ)‘nc@%ﬁlﬁr %tra The solid-state

HPLC di t
caro G S R 0054 o S FSPC WIS o) temsing o Bruker ¢
doubjzartonaice GPMAS pliobé. rT}bu:tatmﬁ-latha\hlj( Speetr@h wtihgdi pmbua&zeson 13 cross-

o A o b L A T 5 v
I5. 0 gﬂb\ﬂﬁd a el doHohyd NFHEECOI |b6;led(wrtay repgulel delaydoff XorsaaihidO NA line broadening -
of 40@%5%?@&6% éﬁ&ﬁfu%e@&@ﬁ%ﬁ paréaergﬁg 5 epwsel slg:fts arg reported on the

ffraction studies are w e_z/ ar ac

TMSnsB:iﬂ% viingihe sprbopst garhaen of ghyctiey §1603 5-mime yas aaen:@ndary reference
poI y nor hé Shd- smeﬂa&rrn@-)w PRI @pectinhfwRebhRBd B4 BAIKB: 85X 400WB NMR

II|ne e h at e nonohydr at e was
-systegeuﬁxe }ﬁ E‘ §r Fg@g‘? sg@c‘yérpptllpq)ééaxnm%?pulse-acqulre pulse
- progi@imf fl“rhats:lm;dc\s Wﬁy sfuan V.0 hHE’\AB@é@itﬁQJf QG Bl ﬁere:eollected with a recycle delay

of 305 %3;3/ Qg %glr a% vglg uHE Ezd al}llTlZCR]e ﬁ%gha ! IAa]me%roadenmg of 100

e "source.
Hz wgs Hﬂ]r"a‘é tq thxspsatrine beforfe il Wmetfpy@?tdal(]hbnne:almbrfmhm'emr&:d using

poly(ﬁé@{aﬂh&ﬁeth €ne) ]-(Qﬂ&ﬂ) Ry st WEQ%QE&% ?eéé‘@tkc% “%ich%ars lﬂ%m%n%@lx chemical shift

. ?rw a The nonohydrate aracteris
of -1gZ pPact i on

FIG. 2 shows the solid-state carbon-l3 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 monohydratc form were the s:gnals with chemical shift values of 159.0, and 150.9,

and 40.7 ppm
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peaks corresponding to d-spacings of 7.42, 5.48, and
3.96 angstrons. The nonohydrate was further

wehaéaRsesi zed by the d-spacings of 6.30, 4.75p@M6k2001/019683
4.48 angstrons. The nonohydrate was even furthe
characterized by the d-spacings of 5.85, 5.21, and
3.52 angstrons. In addition to the X-ray pomder
di ffraction patterns described above, the crystalline
15 nmonohydrate form of the di hydrogenphosphate salt of
struct urdEG. 3 ﬂi‘omsl tha sblid-was fluufitdd By MABAMR sgacird@dotie crystalline

b f
monk 33l B RSB G B oot
exhlbmdwnmi@nmwﬁgszpewﬁh cimmvied sifitvaiueed -@hS,al Briikige.3DS8N -146.2 p.p.m.
Furt%%QMaMm? Xﬁ%}ﬁ Eoga E%heaf]c_»gﬂ Wé'\)%rthc si vqglqzkﬁlauﬁlcﬁl g&ﬂ@ﬂ?&‘ of -96.5, -

spectrumutilize
1046{69@%/3@%1&56{54)]2@ cross- pol arization magi c-angle

Spi nni NgRTW 4 &owame%mr@aaml: 'tﬂe‘r‘rq rViRSSic 9.9.11%@!3{ @aia) @ﬁlwe for the
a otal of

erysiplips TEURRarE PR By Loy BaEspb Rl @W@ FRuEr g2 BoA Perkin Elmer

modsiEDBAdr edhitalaneinkromae wangsed OExpémbts was: paﬂﬁﬂrrleﬂ @ndleé? a flow of nitrogen

and L:pl? Y Reecl(f‘i}lg; A g of ok%qf) Q?Em ¥ Waz‘?’xnglem tcm[i)era%r{: %;apgrox matép; ZE(B SC. After

e us
autog@hmblu tzgfng ghe}l@]an@e 6 17K 03 of)sapapﬂn \)’asagd@ 1g the gindianm pan, the, furnace was
raisdd€hff tﬁ@ﬁﬁtm dlg}ggéﬁls{aF{eét%%swengErhﬁ?c dheh WY GIREEE Elﬂmnaucally by the

was obt aj ne Br uker stemusing a

instppgRte AnARHT eRAMSSISreS 2T sUNYRe IS (iog f‘?ed?ﬁ){‘atY fupsting vgthin the
instS Bl softPhik S8t ALY Be PSR urdDheplE WRh (NI SRR &8s to be calculated.

. t 15.0 kHz total of 16, . .
Wil U et B B P onBgh BT S vert s o
abow 3AGAD %nasn amnbikntz@opetaumitmatourz250fCuor i ne background. A

l'ine br g?@ef]klﬁg:s ?(ie ciiQrgc enj_%nem il lfhletﬁef' Er?stgllﬂﬁe mBES %E%@ form of the

bef or e s’are repo
dihydegeppphopbptp ealb@frsﬁmturékf@evﬂy e deTA (nsefinemy DS 2%\#0 or equivalent

mstﬁiﬁe%ﬁéﬂ wREQN ARt Yeeh 81284 %%;gesawglems %%héf§dogi'ﬁ cx@pan This pan was
hift of -122 ppm shows t

chen oy RS SEAEPe( SO TTES TSRS RS GAIL B oPH pan was placedat e
refe@hysSpaitioh NChe dvniadayed tdl @ad Ossat afd 4 ey of n:trogen was passed through the cell.
Thc(ii]eznydr gpgg%{lnp hosgs? Prt]othg&t?] ?ebgafng le al af L é?a%n a ?ei ?)2’8}51'?18 hoglzi tgrﬂggrature-of .
appwmtfdhé-‘rﬁ ‘€alThg hiatipg prabueswofstat®d. W hemzl& 18y wanchnagfietéd, the data were

- anallzdd- Lmnﬁ H&érﬁé@£nagy§|%9{o%&%ﬁ£dn§aﬁﬂeﬁ IIQLhC {E?eng%%@l%yed]fﬁg grbef[tgnr thdotherm was

were t eS|gna em cal ues o
integragd j_ast@legl base]ipg tq@pemt%?)m)mts st yweaboyezsnd)bdqw the temperature range over

whidiGhé bRRRAD QAOERSved I The BraTBRNE4 bRk Sneskdt ernifeRlBe, peak temperature, and
enuﬁ_L?ﬁorl ne-19 MAS NMWR spectrum for the crystalline

ohydrate form of the di hydrogenphosphate salt of
st ruct urBlie drpratiitleaidylirogdijhosphme byldiaioRydratk Bt thephiséit itdntion has a

phasceéaill %%feag%att :}bOU?i‘% é)?&ne f(\%n"tj Qltﬁ&g gval){—%ﬁ]pg\tw?l_eu %fﬁrgc%stio?l,fﬂuorine-l9 MAS
NMBhearbart B CRMAS NMR tahe Dﬁﬁrmhydaﬂ ahzeactezmsmsvxér eneteldodiment the phase purity
is aﬁegpaio%t m% Qf :ﬁé‘f% Gathy tﬁéﬂzgio e Yffat ueR p@&s;ezﬁ (éhzéacteﬁlsécs In a second

| emh?ﬁﬁ?eab% Ph@é p@;mr ﬁé’lﬁ m BRI ﬁé%rqf thedpra) yish the ptrgayolidsstyte physical

charfa@tErl.r;tt%@ Gl iisd @hlddRen B PRME LAt if R1dAQbodtB3B8% of the form with the above

dr ogenphosphate salf of structural formula H
soli éﬁaiﬁl %f aracteristics. 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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nodel TGA 7 or equival ent instrunment was used.
Experinents were performed under a flow of nitrogen
wapehswe3ng a heating rate of 10 U mn to a maxigaig
tenperature of approximtely 250 C. After 10 2004/019683
automatically taring the balance, 5 to 20 ng of sanple
was added to the plati num pan, the furnace was
rai sed, and the heating program started.
Vi ght/tenper ature data were collected automatically
crystblynq $ibydrpgeophagplsget saltﬁmalloyjyir&e osfthct mbsmmsauy pBasw@6re form with the above
solidGfkd GcAharlMeRALE Y AY G
] lbhlg’ngt runent so$t var e t‘{arﬁld tﬁglsﬁeemt[ge so@‘:;i §Palfrpé’§’ty of the
dlhﬁ!f@%%'e&ﬁpm i manehygsate Whh@g@ ms»att@ubecrmlbm @tagebrphous form of the
salt a\f‘ﬂbtgﬁlhnédl@&ﬁ§scﬁ‘ﬁ%taﬁ@m§|tcﬁqnéiﬁbdts QegchgedQH ﬁﬁ‘: ;r&t:nt aﬁf)llclauon

deconposj t'i on/ eva or ation, TGA indi cated 0SS

of 15 aBButYHaliBuhydropconhosahre sl menehiirae e lound tethsysiable under
ambi@#Qorditidrl. & wi folraM® coherabasipataedd rﬁJrﬂoﬁyd%@anﬂéﬁtH@tof #bve 40 °C under

I dr.at.e form
very LR Pl LR JIREPANBl e hte gk o Bromglp st moerrpbient
Condltﬁst rument s DSC 2910 or equivalent instrunentation
was used. Between 2 and 6 ng sanple was wei ghed into
an open pan This pan was then crinped and pl aced at
EXAMPILES ...; PH '-- LIG Ay .Q-" "e._xﬂ (DI er cell. An er’r‘pty
pan was placed at the 20 reference position. The
npsal orl et er cell was closed and a flow of nitrogen was
irect Co .
e cell. The heating program was set
t o heat Thhdihgbogshphaphate fsbatdnobydrat &raOfordhGlated Witda t2BleBby a direct

comﬁr&%ﬁ g%:]tc% g Ag]foo nfgﬁ%‘ie?%% ths czoslﬁlf;)Po\-?r&éi o-F g%;g ren%to&r}% at:H\éa ingredient,
127.%me auw'@stallaw@ﬂeyz!e@p 431-Betof eaDSE! fovdRY.8 g qfdagicam phosphate), 8 mg
of cr&@ﬂh@l]&%@o&hﬁmt B SneSt B PR EWREE -an Tn?m?Ene 1Y white Eprorpnetary coating

|nte rated between base nper a

th
“‘ateﬂfg “ﬁ*f‘% EY ?8 forcop Vet Somt. Ay e active frgredianp areroenygallianegiiulose, mannitol

(or devieiumZfhovhael) ahderogRafadIeE WeddTst DRAESDY Sl thel, H@(tlﬂ@%s then lubricated
ure, peak t enper at

ted
v.mh Frl%%j()eré;ue she%fr'a e aanﬁeésea,lggttglﬂgg L’gheolial?.’% Wﬁﬁéhﬁfﬂjg‘pﬂﬁ’é‘eg W1th Opadry White.

salt m)nohydrate of the present invention has a phase"
2y RAMdF & aggo Ogegsast about 5% of the formw th the above
-ray po fraction, fluorine-19 MAS NWR
car bon- Th¢ m@emSprammmm whs folrawated 8116 & tablesby a rolier

Qi &B@Qadumaﬁ s8R Qiﬁé%@% |
comﬁa i ?ﬁ(:)l- 2 § otr Ry ARt %%%3&;9%16@ I43~Bgséf§§e;$ctwe ingredient, 45 mg

mlcrwgl lbnglce mg pi digalcipm phosphatsfyme alasesgpmelpsersadium, 9 mg of
magtphametepmd dny 112 mg&h‘ Opa@gtwhidd Qprbpricadfs 0batin ﬁlafeﬁﬁl’&lmetﬂ} Colorcon, West

Point, ER} 3ﬁn%v i 1H%rgcglg’|%tﬁrténec %Qégll&ailrcf: @Qﬁ%r c? &:{15{::'@3 ?Spiﬂ&dﬁpd croscarmellose
wcres"waalﬁrbdqdw endftbqr mosre fvat then flidoivsed sah bok hirdithe t@b]lyeﬁndaad of magnesium

stearfi ﬂd%%h@lr do 5 et m!orh 0|f|so %g}o g[ggﬁﬂwer tentrrﬁl‘fe aﬁlg%heg resulting granules

urltylsa east about OI‘mWI
Wefeé%\?@% Bith ghegerapining apsint of the eagnesiven stearite snd pressed fnicf talilets. The

table@HRAMNERAIm EARIRNBSGp-BH White.| S at | east 35 about 90%
of the formw th the above solid-state physical

characteristics. In a sixth enmbodi nent the -17- i WO
3) Arﬂmﬁﬂeﬂﬂ&]@ﬁ) Rﬁ@bﬁ%ﬂﬂﬂdtmgﬁﬁﬁme&ﬁﬂﬁé ﬁa'oﬁdhﬁ}@rate of dihydrogenphosphate salt .

hat h dr at
of fomlx I?Q/ f]g%tgle 1 rﬁgg eat%g‘Bg %no rcﬁ afe PlllégébOQ/% For a formulation with a
concgmiatmh oft 4 mgfpﬂy 80 mk of NaChis HRrdleddiif 80 mByof tWakr,{tRé57.5 pL of glacial .

a;étié -m@é%d@éﬁf {rotllx':ve& l§y 5@5}{?& oittp\ee diﬁocirlngen% O%E)l?atep sa[{ c}ﬁlog;drgtgeThe pH is
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di hydr ogenphosphate salt nonohydrate with regard to a
particul ar crystalline or anorphous formof the salt
weosRbenm ned by the solid-state physical et heqarsre0i/n19683
described in the present application. 5 The
crystal line di hydrogenphosphate salt nonohydrate was
found to be stable under anbient condition. It was
found to convert to dehydrated nonohydrate if heated
to above 40 C under very dry nitrogen flow.
adjubedh ydt.at 04 withbhYdNatitbsat@ivve The findd @6lkint @& JARRRBYSITORSEL with water. A

2.0 R BB Rl RK Bt FPed 0 S et T meiphcieliiep 1000 L v

placphp e -8 mgfhle sditippdro femphosptiation o510 mb nbihy dJOaﬁ@mINaslutmn to 100.0

ml bRh patabed into a tablet by a direct conpression
process. A 100 ng potency tablet was conposed of 128.4
ng of the active ingredient, 15 127.8 ny .~
m crocrystalline cellulose, 127.8 ng of mannitol (or
.127.8 mg of dical ci um phosphate), 8 ng of
croscarmnel | ose sodium 8 ng of magnesi um stearate and
16 ng of Opadry white (proprietary coating nateria
made by Col orcon, West Point, PA). The active
ingredient, mcrocrystalline cellulose, mannitol (or
di cal ci um phosphate), and croscarnel |ose were first
bl ended, and the m xture was then lubricated wth
magnesi um stearate and pressed into tablets. The
tablets were then filmcoated wth Opadry Wiite. 20
2) Roller conpaction process: The di hydrogenphosphate
sal t- nonohydrate was fornulated into a tablet by a
roller conpaction process. A 100 ng potency tabl et
was conposed of 128.4 ng of the active ingredient, 45
mg mcrocrystalline cellulose, 111.6 ng of dical ci um
phosphate, 6 ng of croscarnellose sodium 9 ng of 25
magnesi um stearate and 12 ng of Opadry white
(proprietary coating material made by Col orcon, West
Point, PA). The active ingredient, mcrocrystalline
cel l ul ose, dical cium phosphate, and croscarnel |l ose
were first bl ended, and the m xture was then
lubricated with one third the total amount of
magnesium stearate and roller conpacted into ribbons.
These ri bbons were then mlled and then resulting
granules were lubricated with the remaining anmount of
t he magnesi um stearate and pressed into tablets. The
30 tablets were then filmcoated with Opadry Wite. 3)
An intravenous (i.v.) aqueous formulation is defined
as the nonohydrate of di hydrogenphosphate salt . of
formula | in 10 nM sodi um acet ate/ 0. 8% sal i ne sol uti on
at pH 4.5 0.2. For a fornulation with a
concentration of 4.0 ng/nL, 800 ng of NaCl is
di ssolved in 80 nL of water, then 57.5 L of glacial 35
acetic acid is added, followed by 512 ng of the
di hydr ogenphosphate salt nonohydrate. The pHis 18
WO 2005/ 003135 PCT/ US2004/ 019683 adjusted to 4.5 0.2
with 0.1 N NaOH solution. The final volume is adjusted .. .
to 100 nL with water. A
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“%%Qoqg&y%_solution can be made by dilution of 50.0 nL
ot “PRE43D ng/nL solution to 100.0 mL with pl apEbUS204/019683
1.0 ng/ nL solution can be nmade by dilution of 25.0 nL
of the 4.0 ng/nmL solution to 100.0 nL wi th placebo.
-19 WD 2005/ 003135 PCT/ US2004/ 019683 WHAT IS CLAI MED
I'S: 1. A di hydrogenphosphate salt of
WHADIOCHAIMEDYS f | uoronet hyl) -5, 6-
di hydro[ 1, 2,4]triazol o[ 4, 3-a] pyrazin-7(8H) -yl j-1-(2, 4,
5-trifluorophenyl)butan-2-anm ne of structural 5
formula L: F -A 8B5Mgenbhdybiéa N CF
dihgerQr@Eceu‘t kﬁal I § agcc%bablt%awyoéﬁ gtkj}eﬂé [fglétrr@cﬁ';) fomfa‘yll)f?’;ﬁ'
art “or TEPAPalgyragipy/ okl (2.6 riaifleorpphemeibutag-2t dngine of structural
5 forpglIconfiguration at the 10 chiral center marked with
an F H3PO4 F NH ON F NON (Il) CF3 3. The salt
of Caiml of structurfal fornqgﬁwéll havi ng t he
(S)-configurationgat the chit énter marked with an
* F H3P0O4 F NH2 DK ) 15 (111) CF3 4. The
salt of Caim2 char

nmonohydr at e. =N
N
6 CF,

or a pharmaceutically acceptable hydrate thereof.

2. The salt of Claim 1 of structural formula I having the (R)-configuration at the
10 chiral center marked with an *

-H4PO
E ‘ 3 4
NH, O
* N /\],//N\
(n CF;.
3. The salt of Claim 1 of structural formula I having the (S)-configuration at the

chiral center marked with an * -

s | (1

4. The salt of Claim 2 characterized in being a crystalline monohydrate.
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-20 5. The salt of Claim4 characterized by

characteristic absorption bands obtained fromthe

X-ray pov\ger di frz?cti on pattern at spectral

d- spaci ngg of 71932l & Cham 4 gharacteriagg by plagsactenisiis, abGorptindands
olgained fpdm fli_eé(~_!’ay 5’°ﬁdd§rtm0t@h@ﬁt@&ﬁ ersbgfﬁgi_ tpypacings of 7.4%, 5.48, and
39PAURELEL 1 stic absorption bands obtained fromthe

X-ray powder diffraction pattern at spectral

d- spacings of 6.30, 4.75, and 4.48 angstrons. 7. The

salt of Chai m gpf uiit 'ﬁz@ﬁ erized. b . .
poharacteristic a%%gr%ﬁl%ln gﬁésc %f%%%%ﬂzﬁ%ay FHPBRiCTifig absorption
s oRialpy the -1y gevdes diffaation patteat at spettlrdaipacings of 6.30, 4.75,
angd-4s{8ampsn@gmsof 5.85, 5.21, and 3.52 angstrons. 8. The
salt of Caim?7 further characterized by the X-ray

powder diffraction pattern of FIG 1. 9. The salt of

ag& ai m 4 char acThe daktaxd Ghyima ﬁﬂhérdhﬁﬁrﬁ?@@f@ﬁﬁéteﬁs%ic absorption
ba VR inddYnEAE X1 rLesonance spectrym show n

r%: nal léeraat 16%@99%# di ancgloﬁ%a%@mngﬁl?e"?f d-spprangs oF $ 8% 15.21,
ang3 32 }peFUPWEL her characterized by a solid-state

carbon-13 CPMAS nucl ear nmagnetic resonance spectrum
showi ng sjgnalg at 159.0, 150.9, and 40.7 ppm 11.

The salt Bf o Bl of CiAdetisn dheerstesipbioahcy rimmwder
diffrettiog-patteh of Bl bon- 13 CPMAS nucl ear nmagnetic

resonance spectrumof FIG 2. 12. The salt of Claim4
characterized by a solid-state fluorine-19 MAS

nucl ear rfagnetThe sale 966k @ chpagdrzedbEH ONRGaRR1S CPMAS
nuc

164t nPionetit Fofanca - 146, 2 3, The salt of
O ai mA2 further ;pggtg%;\sc@g&?gzsé%l A g@?oﬂi%ﬁ%&s ppm.

fluorine- 19 MAS nucl ear magneti c resonance spectrum
show ng signals at -96.5, -104.4, -106.3, and - 154.5

ppm 14. Ehe It of Qaim13 further characterized by
the sol i dVst at &epflh8f Flaimn 9 fithppeharsgietizediby maglitkstite carbon-13

CPMESHmziraemsgetit reshaide shdcum3howihg $nald 18 58! 150 9f anlagiym
ppi. characterized by the thernogravinetric anal ysis
curve of FIG 4. 16. The salt of Caim4 characterized

by the differential scanning calorinmetric curve of

Flm?u nt5. 01} Yt hé\ 'IEI}E; 5%% g@?%gmﬁmﬁeor%c%nr}gd gy %Sgo ﬁit-s?a?é c?arbon—
13 CPMAS nuclear magnetic resonance spectrum of FIG. 2.

12. The salt 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 salt 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. Thesalt of Claim 13 further characterized by the solid-state fluorine-
19 MAS nuclear magnetic resonance spectrum of FIG. 3,
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nonohydrate of Claim4. 18. The drug substance of
Claim 17 conprising about 5% to about 100% by wei ght

of said crystallin ohydrate. 19. The drug
subst anc e{%f acjlnéﬁ Sﬁﬁ 197 B Shatapigrizss By the ttgpmemsavameitic analysis

curgOY%Fly. 4ei ght of said crystalline nonohydrate. 20.
The drug substance of C aim 17 conprising about 25%to
about 100% by wei ght of said crystalline nonohydrate.
21. The dWug sThsselhmd €lab 4ChaiacredzAd bpthp Hiffeiengalabmuing

cabfditecte caheWtr FIGL§0% by wei ght of said crystalline
nmonohydrate. 22. The drug substance of Caim 17
conpri sing about 75%to about 100% by wei ght of said

crystal | itve nohdhgdastaice 28mpr ﬁ%adfefé&a@lb’%&@ﬁgﬁthgt: stalline
mﬂoﬁﬂgﬂ&t&&@gﬁi' sing substantially all by weight of

sald crystalli'ne nonohydrate. 24. A salt conprising

the ions of nonoprotonated 4-oxo0-4-[3-
) E\%r ;i‘; %é;;l?g‘;t mﬂ;?@%sygs{%{cg}éf ;PaElm b7 Botrlsiniz 265%t 3% to about 100%
M Gsharlling Beralvdpitani ne cation and

di hydr ogenphosphat e ani on. 25. A pharmaceuti cal

conposi ti,gn caonpr,i Si a therapeutically effective

amount oflgt heoiggfi’f“gé‘ﬂ tgs 7 Clagn él7ﬁPfﬁP115¥It§rabaut 10% to about
109 &y meigbldfisaid ctyytaline ejphatbdes ol vat e t hereof in

association with one or nore pharmaceutically

acceptabl e carriers. 22 26. A pharnmaceuti cal

conposi t ,Bn cdhpeiugisuhgtance hECIape LT dondpkikiyie SBF1ET% Yeabout
108BY Weighlf ofshig c8abilin@ moRY, g to daim4 or a

pharmaceutical 'y acceptabl e solvate thereof in

association with one or nore pharmaceutically :

accept abke. camhé &g subkbncPoERHESS ctgrﬁB%dsH%%B&{t s b Dot
100%/a'b§' of leal.m 1 CRmpr i si ngr the step o ontacti ng one

X au Vgllgkétnq( sag? crystalline monohydrate.

4-0x0-4-[3-(trifluoronmethyl)-5,6-dihydro[1,2,4]triazol

o[ 4, 3- . ..
q{;}% ﬁ% razj r21%'7( 8]55161 ?ﬁlf $ Lh?-siaﬂc,%?%g?lfnf ¥ oBPHReery Bt toribouty

100% peweightof sasd epastalinsmbnabpdrater  aqueous or gani ¢ sol vent
wi th about a one equival ent of phosphoric acid at a
tenperature in the range of about 25-100C. 28. The
process of C dhgHrogsubsarssi of Gaitnd 7eoganiing sibstusiatly als by

weight-ofSaid briviglBfie @snoRy@mehed al kanol . 29. Use of the salt
of d ai har maceutically acceptabl e hydrate

n%41 or,a E

_thereof 4% acf P PECqmpisogitheions of mopeprotarAEdfe ot eBf a
(triftreimoshoa)ed, 6-Hlibydraf 62,4)Hiakb16[ 413 QBB (88H-y1L VRS, 2
triﬂ%r@ﬁfehﬁ?o‘utan&-anﬂne cation and dihydrogenphosphate anion.

25, A pharmaceutical composition comprising a therapeutically effective

amount of the salt according to Claim 1 ora pharmaceutically acceptable solvate thereof in

association with one or more pharmaceutically acceptable carriers.
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30. Use of the salt of Caim4 as active ingredient in
the manufacture of a nedicanent for use in the
treatment of type 2 diabetes. 31. The phosphoric acid
salt of 4-oxo0-4-[3-(trifluoronethyl)-5,6-
di hydro[ 1, 2,4]triazol o[ 4, 3-a] pyrazin-7(8H) -yl ]-1-(2, 4,
5-tri f | udé.ophémphnipgtisinal Zeapositeon cpmesrgedheemonidily giitctive
. ' 7 . i :
a1 o PO SR Be Pl Hlo R lor o arnde RO Sochb1cREIGRE Al in
assqeiglipg vath:ong ey) mere pharppeenticaly aesgptebleitaiyds ogenphosphat e
salt of Claiml at 25 C froma m xture of isopropanol
and water, such that_the water concentration is above
6.5 wei gRY- perRPRES fof Bypaag et f1g 1He FORHFPEHE P of
comatihglonzlegsiesler nd4-HLg-4 Bl ftdigméthe)-S, 6lditgtio| It h&)éézolofn 3 -

a]p%rsazinﬁ (8 H)-yl]-1-(2,4,5-trifluorophenyi)butan-2-amine in an organic solvent or aqueous

organic solvent with about a one equivalent of phosphoric acid at a temperature in the range
of about 25-100°C.

28. The process of Claim 27 wherein said organic solvent is a C1-Cs5

linear or branched alkanol.

29. Use of the salt of Claim 1 or a pharmaceutically acceptable hydrate
thereof as active ingredient in the manufacture of a medicament for use in the treatment of

type 2 diabetes.

30. Use of the salt of Claim 4 as active ingredient in the manufacture of a

medicament for use in the treatment of type 2 diabetes.

31. The phosphoric acid salt of 4-oxo0-4-[3-(trifluoromethyl)-5,6-
dihydro [1,2,4]triazolo[4,3-a]pyrazin-7(8 [)-y1]-1-(2,4,5-trifluorophenyl)butan-2-amine
prepared according to the process of Claim 27.

32, A process for preparing the crystalline monohydrate of Claim 4
comprising the steps of:
(=) 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;
{(b) recovering the resultant solid phase; and

{c) removing the solvent therefrom.
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