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STABLEFORMULATI ONSOF THI ADI AZOLE DERI VATI VE The

present invention provides fornulation paraneters and
woreowafoesatrur i ng condi ti ons for stabl e phar maceurPCTEE2008/069301

conpositions conprising a thiadiazole derivative. In

particular, the present invention provides chirally

st abl e pharnmaceuti cal conp03|t|ons conpri si ng

-{4- (2, 2-di nmet hyl - propi onyl )= (5R) 5-[(2-ethyl am no-eth

anesul f onyl am no) -

met hyl ] - 5- phenyl - 4, 5-di hydro-[1, 3, 4]t hi adi azol -2-yl }-2

, 2- di retLE Mi\ﬁrhﬁﬂ HONSIPH O MW@LMLR@V ATIVE

conditions for this conmpound and i nternedi ates are

al soflpr meiclethveBackgrodadivofulbien bavertd-omdihenufacturing

caonpound X . . L - :
cm}{igm@?frg q&?bﬁ‘“elf{ﬁf/‘p a,(fﬁugfﬂi &prysxgmﬂs(@ng{fﬁm%yﬁhwg&zglgﬁgg Ygptive. In

pifrﬁ)ﬂﬁlna gﬁ,xam iy g.mmn pto\tdm d‘m \. smb }hmm f.cuiua wm ISHIONS
phenyl -4, 5-di hy h|a I azol -2 ))1“}2

co,ng}mmm*é{ My ”mzmﬂnhampdfemh)a@ RfH“F[ﬁ——etheﬁmmnbedmnmxﬂ@fvﬁlamina)w

m%:tgi%ﬁ{ﬁn gl%olrng dﬁ#ﬁ{zﬂ%ﬁt‘ I4Etﬁg1 "Oé e~ ({mzethx p1 opi memdf: Stable

mMdtdeib?n e MRInD Y LQRQ:B{I)?BW@ Jt@'mienmdlatea are also prov xded
[(2-et hy‘1 am no- et hanesul f onyl am no) - met hyl ] - 5- phenyl -

, 5-di hydro-[ 1, 3, 4]th| adi azol -

yI} 2, 2-di met hyl - I LS descri bed in PCT
| nt ernati onal Publ i gzg‘?l?%ﬁmﬁﬂﬁbéﬂ-h "5dbas 092147, A

for rm}keaécinmuﬁ@ AL ed (8 I mdftﬁ\, C@m@uﬂd 5-[(2-ethvlamino-
i V-{4- di net hyl pro

ef@m;:btéhple hmét’ﬁ)ymam Hox @Mahé cﬂﬂmﬁw biidyadweehyivi +8-2ph

di?%%’iﬁ 0?35&1 ag*}{géz \g jrst iif}muibeid i PC lt Hn?m%t}uéxg% !gtﬁbahr%a%%n %\gmbei WO

OdesIBs# bedtornulRn Lmﬁﬁm@tﬂx@aahpmm N- @a(:k DnlidenibeprofWnyi -5~
2006/101 1 jsco und i _for exanple, .

{x: Wi%waggmw toRg TSR Sl ﬁ—‘%@d%@ﬁaﬁﬁ THiadiazol-2-
ISt"ahhi‘?nécﬂW 'Bt‘l)gﬁ&ha%ﬁ& o ¢ &%t‘&qm"l’r‘l%cman onal Publication Number

V-{4- di et hyl proplonyl) (5R)-5-] (2-
Wi él 2\@/04a®ﬁ~.ri é?' et\Hame@ sl fromydtaming t)e m ;h)}ahii A5 ¢phinbyiimalhg-d
i.adlLazo

PP T b BB i SR AP b -plgnyi-4 S-tinydro-

[ 1G04IMEE tﬁhﬁﬂwt\ﬂ j IEhﬁdﬂnﬂ.ﬁE%, %ﬁ&;&l&@i@d@ R&I&dxﬂﬂ?@ﬁh @cﬁ%[& M@ nal
desired for reproduci bl e and efficient manufacturing

Pl&hiédf@@W?bWa‘ﬁ Cbe%ﬂfrel %rﬂ epat bis conporrshg iy toragls. 51

th mpt)!\,qg rt,a ﬂ%&"& OE gg}tn%naf?ma 1§;t1 ?}Q lum&y when the | y0ph| lized
FoPmi s Tecons ellveredto a patient.

Sur psaisie ighhl atfcds B HRtdmPopas HUELES diardhyIanoiaed W IRgs-[(2-

conditions were discovered _that provide stable =
ethyvlamino-cthanesulfonylamimomethyt]-5-phenvl-4,5-dibvdro-{ 1,3 4 jthiadtazol-2-y1} -
2.2-dimethyi-propionamide which minimize chiral conversion to the less active S
enantiomeric form are desired for reproducible and efficient manufacturing and
commercial scale preparation, long-term storage of a lyophilized form, and stability when
the tvophilized form is reconstituted and delivered to a patient. Surprisingly, formulation
parameters and manufacturing conditions were discovered that provide stable
pharmaceutical compositions comprising N-{4-(2,2-dimethyl-propiony -(SR)-5-[(2-
cthylamino-ethanesulfonylamino}-methyi-5~phenyl-4, S-dihydro-{ 1,3 4 jthiadiazol-2-y1 } -
2. 2-dimethvl-propionamide that minimize undesivable chiral conversion to the less active

S enantiomeric form.
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phar maceuti cal conpositions conprising
N-{4-(2, 2-di net hyl - propi onyl )-(5R)-5-[(2-
we@elwhensino- et hanesul f onyl am no) - net hyl ] - 5- phePgT/U82088/069301
i hydro-[1, 3, 4]thi adi azol -2-yl }-
2, 2-di met hyl - propi onam de that mninimze undesirable
chlral conversion to the Ies% active S enantioneric
form Summary of the Inventiorf The present invention
provi des a pharmaceutical conposition conprising
7V-{4-
(2, 2-di nmet hyl - propi onyl )-(5R)-5-[(2-ethyl am no- et hanes
ul f onyl am no) - nethyl‘ugA h
4,5-di hydro-[ 1, 3, 4] t iire =2, 2- di met hyl - pr opi
Onaﬂfldfpre@ﬁdl n@eRharyraciau ¢ piﬁirhﬁéu@@z@ﬂﬂkﬂﬁk@t;@ﬁwm@ﬁ sing N-{4-
dlluent or eXC|BTent in solution wherein the

Fafligetlmpoanendht TRe-1-E3$ thhanivg-cabaapgs! ’g’lﬂé’dtT’éTF“)tiﬁ‘éH\'} S-phenyl-
2 4 5 ‘ 4 : "
4, dgu dl‘(? t e%ﬂ?ﬁgﬁz O]d 9 l%gégtfn{ Ih&%[ﬂ%%%ﬂmg ’?\rcﬁsfa %lbz%&(.scuﬁ sally
aetﬂmibiél £ &lncﬂ' kidopt eﬁ&ﬂtxplﬂ,m anfdh@ivnf ’M]ﬁiﬁ he Rhtpgl&}fi\blt @LGS campostiion is
h|||z d pharmaceutic conpo conpr i
e@[{gg 0.4 3§ &é@l“?ylﬂﬁb‘r*o%li%ﬁal Sl ((%Q)l grefit@ﬂ le ﬂ@n'%sh%‘ﬁd
ar QQW}f\@HW &MefOhan 4.2 and greater than 2.
net hyl | henyl - 4, 5-di ﬁydro-[134]th|ad|azol 2-yl}-2
, 2-df’ lmtrhgdnt propicerarhderoedes zaivppﬁhmi:;élmme@uhyai composition

“‘S’]i?”g“ mg}‘,tg( rf{i‘&% thvl-5 di{!péjﬁeﬁlgﬁ‘b (a%r) L?te@ %\fﬁﬂx&igé’gﬁl&aguiflumelamuno}-

mBthl US0bhen$l-i 8SBhidia) 6 44 hard: or eat er EI{h@Echl s tﬁﬁﬁudc and a
th %\ﬁ (DSI‘.;Z and great‘gjlrﬂ thgtn 2.0, leéss than 5. 49 hd

pl@rlémhcqihamcwt@iﬁ oFribe d8uetiant eAcipieahwhgicaate rth ﬁamd

ca%‘ %‘siti-gg Sl %ﬁeQd x\«tﬂva%rt]un% dx?xnji HI?(AN Yimq}%S»i (f‘nd fyrgzlﬂlgrl tlhem qu less
pHarnaceu Poar e SIET0

thaiVe £4md %rc—%itﬁlltmtjw I iessrtmm m y;hﬁi g,(e%) ﬂﬁm [A(2vetdy thammoarsl
thanesulfonylan1no)-

SIREERPR] 28- phenyl - 4, 5- di hydro-[ 1, 3, 4] t hi adi azol - 2-y! }- 2
2-d n LAY
2B P SRR 00 SPGB ooy

uqnhbrafn gs'ai{ d-(€ Grposiltyi-propiay K)e(éiﬂ}tﬂahcﬁn tnand-e gmeamﬁbm lamino)-

mt:lﬂgﬂ '159@1}&{]%3311]2\&?%{? é&tﬁu 123%[3 %{t hda :lnﬁtixhi grwi%lﬁande and a

pHALGALBcd m{a@mﬁ) fe INBePUBSEN of Q\ﬁ%mnk Q‘Bu@[ Pk YesoBaid
phar maceut'i cal conmposi tion conprising -{4-

m@ﬁmzm@n mekhxyuhaxp B dping mydta)u(iﬁm) 1.8-lp(s2bet My laadiermice tiivanes less
ul £

ot 5 I BB e S AP 234 eten0 Gkt ny - pr o
onanyigerentindeRNAr FFBEEE 4 fitlrh¥ceutical composition comprising N-{4-

{2.2-dimethyl-propiony-{SR)-5-[{Z-ethvlamino-ethanesulfonylamino)-methyl }-3-phenvi-

v ORth Ime ian

4, S-dihydro~{1,3 4thiadiazol-2-y1 -2 2-dimethyl-propionamide, and a pharmaceutically
accepiable carrier, diluent, or excipient in solution wherein the pH of said composition is
tess than 6.2 and greater than 2.0, less than 5 4 and greater than 2.0, or less than 4.2 and
greater than 2.0 and the temperature of said composition is less than 40 °C and greater
than 25 °C.

The present invention also provides a pharmaceutical composition comprising N-
{4-(2.2-dimethyl-propionyl}-{5R}-3-[(2-ethylamino-ethanesulfonviamino)-methyl }-5-

phenyi-4 S-dihydro-{1.3 4]thiadiazol-2-¥1}-2 2-dimethyl-propionamide, and a



acceptable carrier, diluent, or excipient in solution
wherein the pH of said conposition is less than 6.2
warwIgewai er than 2.0, |less than 5.4 and greatRCT/UBIN8/069301
2.0, or less than 4.2 and greater than 2.0 and the
tenperature of said conposition is |less than 40 C and
greater than 25 C. The present invention also provides
a pharmaceuti cal conposition~Conprising N
(4- (2, 2-di et hyl - propi onyl ) - (5R) - 5-[ (2- et hyl am no- et ha
nesul f onyl am no) - met hyl ] - 5-
plwﬁéw:un rams-mm@h%@ cfrgieg dzi}mm aacn\azmnr o ypfytiop vohegginghengt of

saéd Bzrm;g u%ug i3 Q‘:s%n tt han gr ag‘; (%ua m an 9@ & li?ectgiﬁp %&r{eef}%sa{% e

coptpo@ition ad ké\acmamsq(‘t alﬁimréﬁeﬂ tﬁﬁi‘é mh@neq&dl% angd. greater
than 2.0 and the tenperature of sajd conposition is
| essThaasepbOvaHPgHERETar Ot RETE Bopbiizabplarmpgugeal cppgosition

:Lﬂﬁﬁ'ﬁﬁﬂt ' 3\(5 @t u‘?@t 1f\ Pg}ch%nvw ﬁ%’% dse@«; @thlx Y08 h{} ldhﬁﬁggu Honylamino)-

L 4]

neceut i
mN-h{ B-5¢ é}uﬁvﬁﬂ ﬁ&bﬂm}dm-@r dailibinyilarel-BR) 52 ”{Lﬁ&’ztﬁm hytopiimami @t and a
hanesul f{gp yl am r{c%
PhsenpHficalyReasR T a carigh. Hijues- rexaipignt whaginabe pHxtppid o
cm?po‘gx’n%ﬁtxmé 1 dB(z%ﬂ'vQﬂ?{qu@&us AN B s PRAHIRGEUEALALAYr than 2.0, Tess
acceptabl e carrier l'uent, or exciplent wherein the
mmﬁsm@g@wmmmmnmw»mmmEMQMmmwmnémmmﬁmmmmmem
. and greater,than 2.0, |ess
10 seft cqsigioh o8 i 4P *C i 59T UG PaSs than 4. 2 and
greater than 2.0 and the tenperature of said
conmposition is less than 40 C and greater than 25 C
Det ai | ed Descri ptiasal LﬁfDﬂbW@Dtlw\mﬁh& bwenting pr esent
I nv k s B QX u%a% 5}9 avidbd 8 L,huyﬂﬁt\ a%llcpi%ﬂ jace tgm (}&%&Nimn

conposi it on Conp
:Lm{}#rsﬁ}l&% R digmtchmlu ﬁ[?@pﬁmjﬁ PHSRIR { Deftfy BmahbyllantsadoatiBmino}-
X anesul f on
15 mpggy by |*1rhess lpﬁeﬁwmw%l At pir2-3liaf £l maihyl sroppngpydepand a
| ‘ .
T
umedumado dre Sraspoomerisiom. t%atrh&c&afhanﬂnpmmmdbf e present
in?%%raggc C ag If?p%l%\ ﬁié’ﬁﬁﬁﬁggé @%glggp{i'gél}i&%?gg{ngf Fb?fn;‘ﬁg%/ Ejgznllutmn forms
mﬁzsa@pkmn&f fol r@sdmz fx%ﬁﬁuhﬁkﬁi med & tﬁ%%hﬁ&cﬁv%mmd after
ready for lyophilizati'on and a solution form
20 ixnﬁcbanHmuﬁ6wdaﬁmeﬁnbm@ﬂhnhﬁmaum@mﬂand ready for
adm B%r ation t ar maceut i ca
t

oy BBty R BRbE et AR TR e e Dt apins o

mbdiu@ generally accepted in the art for the delivery of biologically active agents o

patients. Such carriers, diluents, or excipients are generally formulated according to a

number of factors well within the purview of those of ordinary skill in the art to

3
L

determine. One skilled in the arnt of preparing formulations can readily select the proper
processes for preparing the pharmaceutical compositions provided in the present
mvention. See, e g, Remington: The Science and Practice of Pharmacy {A. Gennaro, et.
AL, eds., 19" ed., Mack Publishing Co., 1993),

As used herein, the term “patient” refers to a mammal that is afflicted with, for

30 example, a malignant tumor. The most preferred patient is a human,
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medi um general ly accepted in the art for the delivery
of biologically active agents to patients. Such
W@ 2009065430 di l uents, or excipients are gener al PgI/US2008/069301
formul ated according to a nunber of factors well
within the purview of those of ordinary skill in the
art to determ ne. One skill eq!l in the art of preparing
formul ations can readily sel€ct the proper processes
for preparing the pharmaceutical conpositions provided
in the present invention. See, e.g., Rem ngton: The
Sci ehtesedgrabr.dle feps “eRblph ssrfﬁraéw Charm@eprarbionatdatipn | |

coﬁgxﬂmhw JLI-E% T él ﬁrlr?IYP‘fC)} a{%m%lﬁ{u}.ﬁ #‘kl? ipf%h\ém 1] n%ﬁf‘s}eﬁﬁ?}n}, ANHNO I~

mah{l{iscyiagdyWi Shiihfd6-{ 83 Al adiaxal- 18t - gn&ﬁmei}}uﬂpﬁ}pidﬁﬁﬁnde that has
nmost preferred patient is_a human. As used herein,

TefigieRhoT 8P GPPET viafefoeihg StepantiQREFTREREeH exetsidsfingg. a@%ﬁm shelf
VHERRE PO el PoBR R T B PR ety ar no- et

anesObhipmpldant ﬁm)m t’bi’ni invention mav be adminstered systemically, such as
. et hyl ].- 5- phenyl - 4, 5-di hydro-[1, 3, 4] t hi adi azol -2-yl }-2
*“"‘@"*’fiﬁ)ﬁ%’i hyl - propi onani de that has reduced or no

convgf, §5(9@L1§;RFR>U§ the &ﬂ@ﬂm&ﬁﬁrdtﬂw ﬁr@?*,@—@iﬁggtﬂ?ﬁﬁz@glm»l} -(5R}-5-

defined, regul atory shel fe specifications
ij{bﬁthptaundp-aﬂxaaewﬁpk'éamdmpmwmt-\-momehﬁddwdfoi he-l}ﬂ}!adlaﬂ)f 2-

BESRGIL{ Mentlon ey be-sdm ol st ered syetemeally
fosthallibd ptambreksT iy ﬂnﬂétﬁﬁt iy mepfnoi@hl?[iﬁék&ie (&@mé—‘sr&

2- et hyl am no- et hanesul f onyl ami no) - 5- phenyl -
Prgﬁ:@ihmﬁ @n{bg;«:hmw} ph‘qhg@r%gm m'@mtmn mv oins a pH range from li,bs than

ab\() 11} . ?F 3 (v;u % ax ab@ulo'p(!i TOTe 91 quﬂ{ ih e HD“L 13 trmn less than about
hat receuti ca Eonpositions' I NVo St eU'a

f‘nﬁm e gl HBuPHL anBleeieSthah Ak AN g“imrrﬁ@e t@lma‘r,mphl aRHOfange is
nperature conditions. Pr eferﬁabl one enbodi ment of
ﬁwn éupﬁé@e\b@ﬂﬁ e EngiesRT ey sbuds G }ﬂlﬁ PafrgEeradhy. st range is
0
Iutng %pagxu{boét ‘ﬁ E&ﬂ%rrﬁgﬁ{ zgﬁ Iafsngl?r omtﬁ %&%gtt) Iier%z %?]}bdlrlﬁi
avldésiﬁu, tchmm natout mﬁxt@{ the Ixjf aager Stdhdnifoartd/@. s@hs .EV@ru‘u ably

nore preferahly, the r fro e than a
B pRog el B ENRAABORCTRTO &S OB YpHe: BB he. One
mw %1&&5'&153@@@@& i &y @@%@@@ RRAUL b, ngsmtr@m for salt
han about 2.0. Various buffers and/or salts are
arav{aj;ma hhesithetentirinttal andastrato nbvol mtteeprplerabbn dfe buSlee hnd/or salt 1s
r.,salts

BT RSP TR CF TR ——
theRl (1 IM8es, Bt Nk drkeits, @rGemperature preferably is less than 40 °C and
greater than 25 °C.

Preferably, when the pH range for a pharmaceutical composition of the present
invention 1s from less than about 8.4 to greater than about 2.0, the temperature 1s from
tess than abowt 25 °C to greater than about 5 °C. More preferably, the temperature of a
pharmaceutical composition with a pH range of less than about 8.4 to greater than about
2.8 1s about 5 °C.

Pharmaceutical compositions that are in solution prior to lvophilization,
tyophilized, and/or diluted with aquecus diluent after Ivophilization containing A-{4-(2,2-

dimethyl-propionyi)-( SR }-3-[{2-ethylamino-ethanesulfonyviamino)-methyl }-S-phenyl-4 -
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such preferable buffer and/or salt is phosphate. More

preferably, the buffers and/or salts are sodi um
Wphbwspbrtre, tartrate, and citrate. Even nore PCT/US2008/069301

preferably, the buffer and/or salt is sodium

phosphate. Still nore preferably, the buffer and/or

salt is tartrate. \Wen using these pH ranges, buffers,

and/or salts, the tenperat ure “preferably is |l ess than

40 C and greater than 25 C. Preferably, when the pH

range for a pharmaceutical conposition of the present
dikydrent i ohithi dsh efzpbﬁw\ﬁ e8s-dingthyhbowiorgmids oy egw «é:a\f epntpifay more
'iha\ 9@& ?2[ tgf: ess fltﬁ aa%%g{;mgm \Siwg:rgg%ugf‘; I;}ebt 8 cﬁ:és%nﬁa%
c&@m@;ﬁ)ﬁkﬁﬁﬁnﬂf}u@m&@ ArBCRtdf gl S emposit | @snenvm@ﬂa mmﬁb y, the

range of |ess than about 8.4 to greater than about 2.0
phiagmggegtieal Sompophet FRIdENT PE BT wwpééﬁf’ ¢ wag Stepattigpe. Sl more
PrafRr O Pl Bt ORDRUEERbains hYBRR, i 8ot 8P
emﬂNm&mIHﬁ@n «1{1]411({\2@., ﬁm‘uabix tha, phdrmauunca composition contains no

_ |- propi Qny (5R) o et hanesul f on
m?qegﬁyh%)a "‘h‘gttﬁ?/f’]e“%n%ﬁ@hyf 'i% re&:ﬂ &rtg rgxagqunhplaudqng}pgmon
cohteidd merAndl @B‘JMH&@SQR%HQWrde pr ef er abl y contain

no nore than 2. 0% of ess active S enantioner.
More preferably, the pharmaceutical conposition
contains no nore than 1. % enantioner. Even
nmore preferably, the : £88MEconmposi ti on
CoNt BBl BR I FLARGIRARN: da@Pf Ofs BN By &Rk in@MBkendSd td fmit the
more prefer abl y, the pharmaceutical conposition
scopholahngrayentimveatiohan 0. 5% of the S enantioner. Even
stilf, more. pr . &he pha S 4,on
cont 8 YR B Rhdhat5 S RO bRl BERS
ctiviehBioabhahesdl ey phdnopsetll jcapha@ P Isditib@o- [Q:GHI]&EJMMBDZ—Vlh
nore than 0.2% of the S enantioner. Fornul ation
2 %ﬁﬁﬁﬁi‘@ qsﬁéwpéqnf{bv\p ﬁgng SFRe Ei‘ﬂfldwde‘k}dﬁﬁ ranpigol. Using water for
m{m{sb’r? ratd ¥8 lﬂE‘dLi &ahﬂ?}e thé‘&a‘?ﬂﬂ%af\ w Heﬂ‘;Iea&r}%é&%%m%nme
fesent i nven conb
thd Viaf’ 41(}&;@5 ahiithet. tl’n;zﬂ wm@pimwkt}tﬁ(ﬂSP&)@ Bﬂ{> {Reulation, ihn

cq%}.é%xlrag{%% et ha}ne eéi%\g%lplwggpwglq% {[E -3 Y('heihx i%g\%g—l 4,5-d

Lt@m%mghm@tdhﬁbopa%@ﬂ% ﬂmmcq@hl 6‘»{911\5@4)1 anLamtLfia6l-syand.
0 ng mannitol . ng wa
dlmuhﬂ ~propi onamzd«, 182 mgml ThL pﬂ m the formulation 1s about 3.0 prior to

tyophilization and about 3.1 to 3.2 after reconstitution,

Pharmaceutical Composition and Manufacturing Studies
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injection, gq.s. to 5.0 nL. Lyophilize the formnul ation.

When ready for use, reconstitute the vial's contents
wWowRaok/0840 m. water for injection. For this forPCl/EH810081069301

t he concentration of N

{4-(2, 2-di net hyl - propi onyl )-(5R)-5-[ (2-ethyl am noet han

esul f onyl am no) -

nmet hyl ] - 5- phenyl - 4, 5-di hydro°1'1 3, 4] thiadi azol -2-yl}-2

,2- dimethyl-propionamde is 2 ng/nL. The pH of the
formulation is about 3.0 prior to lyophilization and,
about- 13 @ 2@gnetiplararermv east i 2 wilivomninPrthenasdionyieaiine)-

n -
m%?gg he{zh Q“ ghyg/ﬂh ﬁi[ Bi‘f’u alglbﬁ%io 6?1“3‘} §) .“,(’2 é‘._ig)ne%wt né;p G 1|1de s
ishinedebh %ﬂﬁ@lk faq @yé@di@dﬂ@)f‘(‘ T International Publication Number WO
- 5- phenyl -4, 5-di hydro-[1, 3, 4]th|ad|azol 2-yl}-2

et hyl

200001851 Ht P rfb'ﬁ?s’o@fan%“@é HILG spparedd 46t exanpl e, as
provided in PCT |nternational Publication Nunber WO
2006%13@litv1p Not4-3/2 e}tﬁ?ﬂh‘z]i'mgpitﬂhﬁel)tﬁﬁ*m[ HehGragway

S5 SlTnarhim B oieaRlt P grodl p Bitiyriv Hsdeha

diRELH- F‘)ﬁﬁhy&r@mzﬁ&?rhe comapound) is dssessed at .1 mg/ml. in various buﬁem
met h hen 4, 5-di hydro-[ 1,3, 4] t hi adi azol - %%él .

adjiptec F‘@fﬁﬂ)ﬁ@f’r %w&m i hivasogsd 3@@%@@?@5‘“&%"%&@ b HCE

. ?tl 91{1& mgk}%tl %rﬂné( Q{&;ﬂg&mﬂq )%S 9tﬁﬁdi&§t18q E F’é(g rﬁ‘m—(l %\nﬁ A0 °C at

hrough various p I'ng agents
”‘émi’biéﬂ\l eHiGhidi®y 31, Hﬁlemﬁm ﬁie N(}NE@H)?*%H@ adbe dmf}f@tﬁ, e;n:trawe

storage condj ti at ,
U—\néﬁ@ews%haﬁﬁm Wb ‘We(%e e 8&*30@% %@ ¢ fﬁ%’f %‘%0 M tartrate

{4 Jhet @H'U‘%\%H{Hsﬁﬁatté’ {ﬁt@p@@@'m otk AthaWhdib (»ﬁﬁl %%‘;18 NEGEN citrate

to as ese ers include 10 nM and
{ “’6 ant fate).( Aédz@));ml BOlutrivi plabisiph sttidief Rl d 040MG) frats (pik¥l 57 C

g6t ahar &ot 10 p8R et L A afebs MMyl SRtqpg 0 mv

tafthadd, QD%P(IRJHQ%JMQ gmd 20wl cane 491 ©40and, LQOWIMQTdbi é@

mM sodi um sul f at e, Om\/lmssylate 10 MM tartrate
ﬂilﬁm‘pﬁ@o§phht ~damj aleprapvesy i€ ot S ﬂg}-ﬁ@% cﬂngm@thanesuifom famino)-

mlét?hlﬁ Czp 'Ea%ngjd §t dm &g pisalgtﬂmld a%t){s (cgmgt[ 1h1 uy ‘3,% qrgoy é(%eh\ avolve
xtﬁnﬁﬁuunﬁﬁhyl;@nﬂﬂ’m)f tartrate buffer at pH 3 \xhi{,h are iwpilm;u}t and subj L(,‘{L,d ta
nge :Ig)henyl 4, 5- di hydr f 3, 4]t hi adi azol - 2-yl }
“fOfEL‘diﬁ SEhT Slor i BrAnicae. 5. n@éﬁ%@%&r iRk %waawmﬁgc
il ate r &R ‘ ‘ L
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:nﬁﬂ@ﬁulnﬁﬁﬁwtﬁ'@ﬁ%%r acetonitrile, acetone, ethyl acetate, and 50% ethanol / 30%
water {all at 25 °C and 40 C) and 1in L-octanol (25 °C).

The achiral stability of the compound 1s measured using standard reversed-phase
HPLC assays. The analytical operating conditions for achiral stability analyses are as
foltows: Column: Waters XTerra C18 column, 130 x 4.6 mm, 3.5 micron; Detector: UV,
290 nm; Flow: 0.75 mL/min.; Injection: 10 ul; Column Temperature: 50°C; Maobile

Phase: 50% water with 0.1%% TFA / 509% acetonitrile with .18 TFAL
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met hyl ] - 5- phenyl - 4, 5-di hydro-[1, 3, 4]t hi adi azol -2-yl }-2
, 2-di met hyl - propi onam de i s assessed when dissolved in
W@ 2000008 7®r gani ¢ sol vents and aqueous/ sol vent PERUS2008069301
i ncl udi ng nmet hanol, ethanol, acetonitrile, acetone,
et hyl acetate, and 50% et hanol / 50% water (all at 25
C and 40 © and in 1-octanol ,}(25 C). The achiral
stability of the conpound is ‘freasured usi ng standard
rever sed- phase HPLC assays. The anal ytical operating
conditions for achiral stability anal yses are as
f ol | Hm nagoPterie stkibieris mxTeredveh 8 chobiunfl.C ps@yxmplaying polar

iOIIIrE aﬁ?aﬁ*ﬁmn‘ mngraxim% n& leTS Cﬁdi%‘l il‘l%}{d@rghpug}ﬂa }Q’&}%mbmg CIE 150 x 4.6

mMD met@m?h{asemﬁ@[%m et 294 10 Bl LG Rl hst 208ptimize \fmzal
acetonitrile with 0.1% TFA The enanti omeric stabili

separafipad et -d Oehi talunpplenesause: diglhdyeinl %‘b*waﬁ 01%
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aration; Injection

HEds o F%\a @"3aﬁwteﬁx}/ﬁBF’i*é"ﬁﬁﬁaéé‘w“(?’ebi%}ﬁ?%&i"i’fﬁé%fﬁwm“*e

phhsO¥aMeLE%inDIW in nethanol . Enantioselectivity is
very sensitive to nobile phase conposition,

S p € Ci'nf ] é%cyﬁ&ynct 2 RAGS: {é@tﬁn chi rﬁrgont» Q}aﬁmr(ggﬁeo{bénﬁ&%d £

itives are accura measur
ﬂii\hi@ﬁd dediit uelr ad, b@d Dii pet dtdedsn®Ohdie atrnﬂﬁ( | endpy @SIe’» Wha $and 2.0
stirrin artrate buffers

{
fog pt feat ig%hv‘ge 81 h Coﬁc“ﬁ’h‘é“égM SugrmEeotog éwgadﬁatﬂ M tartrate
btf}‘?::}’(}’x’s\“% ’u? %410 é)%uﬁ@f efn?atuﬂ ﬁ?e?gHg@m 7 BOSH SRl a3 € a@ﬁ%(ﬁ*} o of

or at 120 hours at 40 C,
thce&pgmmdveinymxEuﬁnﬁéﬁrﬁmé‘ﬁ toors at KB SCstudy in 10 niM

tartyr 7.5% of .t he cpnpound rerra
i 69 UG rgdfst pRokRa S e o SRR S iR e 518&88‘\988“‘1 s

ot 8RRl BSpIablen 4PkhP2 7 18l at WshoUr o1 ard o€ ankitie A 1 : 4, and 2.3
sodi um hosphate buffer, no chiral conversion of t e

fog einfpart el hgm@ bsaY e dma‘tO pM Bhogpt k@,e huf' fernao phigd topvengion of the

copfiRuly MR oM s P 4 SR Pt ten aindnalihgs o

buf fiar,¢ rﬁﬁi @ihhi&&wkxﬁﬁp wemsmamm@é; aibh &f ﬁ-@mmdmu & observed at pH
observed at and 2.2 for at |east 96 hours

133 2ome2- ) ﬁblcmgéﬁwwé B F pag forgslegr RRIhostmy ep st o
m@gtett)tlﬁclccﬁwgﬂfi:ﬂ.@-o%k? T & %%{a%d Phains after 96 hours at 40 °C and

99.9% of the compound remains after 120 hours at 25 °C,

In 10 mM citrate bulter at pH 8.4, 95.8 % of the compound remains after 24 hours
at 25 °C and 99.3% of the compound remains atter 120 hours at 5 °C.

For i\v‘ophiii;-:ed formulations at pH 3.0, no chiral conversion of the compound 1s
observed at 1, 3, and 6 months for $°C, 25 °C, or 40 °C storage conditions.

In general, N-{4-(2 2-dimethyl-propioavl-(SR)-5-{( 2-ethviamino-
ethanesulfonylamine)-methyl]-S-phenyl-4 S-dihvdro-[ 1,3 4 fthsadiazol-2-91 -2 2
dimethyl-propionamide is less stable and, thus, converts more readily to the S
enantiomeric form in acetonitrile, ethyl acetate, and 50% ethanol / 30% water than 11 the

other solvents that are tested.
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4.2, 3.3, and 2.1 for at least 96 hours at 40 C and
for at least 120 hours at 25 C. In citrate buffer at
W@ R08/0®M47®8. 2% of t he compound renmi ns after 9BCTIOH2088/069301
at 40 C and 99. 9% of the conpound renains after 120
hours at 25 C. In 10 MMcitrate buffer at pH 8.4, 95.8
% of the conpound remains after 24 hours at 25 C and
99. 3% of the compound renai n€-after 120 hours at 5 C.
For |yophilized formulations at pH 3.0, no chiral
conversion of the conpound is observed at 1, 3, and 6
Westtiis for 5 C, 25 C, or 40 C storage conditions. In
general ,
N-{4- (2, 2-di net hyl - propi onyl )-(5R)-5-[(2-ethyl am noeth
anesul f ony lpdin@utical composition wmpn\mg}o {4-(2,2-dimethyl-propionyl)-
hyl ] - 5- phenyl - 4, 5- di hydro- [ 4lth|ad|azol 2-y ﬁ
i‘Riﬂ [é#*ﬁ%‘b W}fﬂwﬁw%ﬁﬁﬁﬂ‘démr%mﬂ@él@vik?a@r-@ aherdiy ﬁ‘tps
.8, »ea t I ‘ . ivgahle
L B ) oA Dl R IR ARl Pl fccptablc
cawadrediltengror Ieﬁxpxla&i atshietios olhvant Sietphbdt @rdcdngsts@ien\eless than
cl aé m 1. A har maceuti cal conposition conprising
6.4 and gesatgy H’iaﬁe’t%yl pr opi onyl ) -
(5R)-5-[ (2- et hyl ani i no- et hanesul f onyl am no) - net hyl ] - 5-
phenyl -4, 5-di hydro- [1, 3, 4]thiadi azol - 2-vyl
}-2,2-di ﬁﬁtﬂﬁa&tpﬂ@pti&ﬂamndesitimdf@iaphénﬂm@utﬂi!&:ﬁﬂ lof said
acceptable c di luent, or excipient in solution
ORGSR 1t e fll} 8f“ "élglgbc‘*é‘dr?{ﬂfgb‘i" ion is less than 6.4
and greater than 2.0. 2. The pharnmaceuti cal
conposition of Caim1l wherein the pH of said
con‘pDS| ti Bn pannegytich anmpodtiand gheaterhariamhontd of sid
LUHWU\!TQIO% Tlfl}gt‘i g% itn%ognizd. ﬁ"t{mengg()?;as gl E]_n gn\évhgit :Ia‘r:-]e:i he
than 2. 0. 4 The phar maceutical conposition of C al m 3
wherein the pH of said conp05|t|on Is_less than 4.
and 4r eat B¢ tgRaceupcal svﬂwr%pﬁw agad et relketit p& grpid
i r"l Io: ('2
m‘é\ﬂimf?% his 1%& 1‘?19:'{’& @dfgﬁ) rEwﬁﬁlq[n(?gi et hyl am no- et hanesul f on
yl am no) mst hyI ] phenyl , 5- di hydro [
aspfr trlprlaggh}‘?qz; gme amm%euznca{ s[[ﬁ%tl}p %mo%ragp 1Ip?1Qian@:de ”? nd

dimethyl-propiony! (SR}~ 5-[(2-ethylamino-ethanesulfonylamino}methyl}-3-phenyi-4,5-

dihydro-[ 1,3 4}thiadiazol-2-y1}-2 2-dimethyl-propionamide, and a pharmaceutically
acceptable carrier, diluent, or excipient wherein the pH of said composition when diluted

with agqueous diluent is less than 6.4 and greater than 2.0

&, The lyophilized pharmaceutical composition of Claim 5 wherein the pH of
said composition when diluted with aqueous diluent is tess than 6.2 and greater than 2.0,
7. The lyophilized phanmaceutical composition of Claim 6 wherein the pH of

said composition when diluted with aqueous diluent 1s less than 5.4 and greater than 2.0,

8 The Ivophilized pharmaceutical compasition of Claim ¢ wherein the pH of

said composition when difuted with aqueous diluent is less than 4.2 and greater than 2.0,
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acceptable carrier, diluent, or excipient wherein the

pH of said conposition when diluted with aqueous
walRdoaeo470 s | ess than 6.4 and greater than 2. OPCBUSZN®069301

| yophi |l i zed pharmaceutical conposition of Claim5

wherein the pH of said conposition when diluted with

aqueous diluent is |ess than(f 2 and greater than 2.0.
7. The lyophilized pharnmaceutTcal conposition of C aim
6 wherein the pH of said conposition when diluted with
aqueous diluent is less than 5.4 and greater than 2.0.
8. The | yophilized pharnaceutical conposition of Caim

6 h
et e! R e Rl e AP oy By e i !
dlaleﬁwaprdmbm@mw}lz ZR o AR &R 6 RUah6ad fof AAROS) Hnh @1 }-5-phenyi-4 5-
rl si

difyy cﬁet[hw%}%w*gﬂf@fryﬁj **@QF@‘B‘S’W FREQPIRIAGE. 18d 8 Phames ety
&ag&ﬁ%@% 1”?%!“%% b ac%@iﬂ mg@%u} t_.hﬁ pﬁl of said wmpogirngn 18 1(.5!) than

6ndﬁjgaﬂ&x&wpna}naceutlcaIIy acceptable carrier,
di l uent, or excipient wherein the pH of said
conposition is less than 6.4 and greater than 2.0. 10.
The op ] 3
whor 'e(iy o thlr‘]llg iégﬁnf?fg’lfs%g ;{lﬁﬁg‘aﬂ%gét tal&ggpé?ﬁé& gifsi’d;‘m% oG @nﬂh $he pH of
saghchngpresatoerns tehatimﬁ 6. antlpredférabdiydphi | i zed
pharmaceuti cal conposition of Caim10 wherein the pH
of said conposition is less than 5.4 and greater than
2.0.1112. Fhaybmaniid ;iiéﬂﬂa&hﬁ&ﬁ%@ﬁ%h £&! oCORRRI L R Pthe pH
Cl aim 11 whefein the pH of said conp05|t|on is |less
oftshigrcomppsiging zéglwatﬁ@k Stirad gpcagsr than 2.

12 The lyophilized pharmaceutical composition of Clainy |1 wherein the pH

of said composition i3 less than 4.2 and greater than 2.0,



