
BRIEF SUMMARY 

The present application is directed to various methods for controlling the level of the 

degradation product Compound X in liquid pharmaceutical compositions comprising 

Compound (1), or a pharmaceutically acceptable salt thereof, and to the resulting stabilized 

5 pharmacueutical compositions. 

In a first aspect, there is provided a liquid pharmaceutical composition having an internal 

apparent pH of greater than 7 comprising a compound of formula (1): 

10 or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable 

excipient, wherein the amount of degradation product Compound X: 

0, 

x 
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in the composition is below a level of abe«t400 jig. wfe^3-fee-eeiH^esitk«i-eeHtaffis-arfell 

i»ri#pfe4esage-tffiit 

The fa-a-seee-: . acM. fAC'^r ... 'ITLi iik> |!T^sPTy 4-he-present application is directed to a method for controlling the 

level of degradation product Compound X: 

fsir 

10 

x 
in a liquid pharmaceutical composition comprising a Compound (1), 

H CO2H 
N\/ 

or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable 

excipient, said method comprising one or more of the following: 
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(a) drying said composition such that it has a water content of less than about 3.0 % 

w/w and storing the composition under conditions sufficient to maintain a water 

content of less than about 3.0 % w/w; 

(b) storing said composition at a temperature of between about 2 and 8 degrees 

Celsius; 

(c) adding a basifier to said composition to achieve an internal apparent pH of 

greater than about 7; or 

(d) if the liquid pharmaceutical composition is to contain water as an excipient 

material, preparing a first formulation pre-mixture comprising only Compound 

(1), or pharmaceutically acceptable salt thereof, and non-aqueous based 

excipients and a second formulation pre-mixture comprising water as an 

excipient, and then mixing the first and second formulation pre-mixtures to 

prepare the final formulation just prior to patient use. 

In a second aspect, there is provided a method for controlling the level of degradation 

product Compound X: 

X 

in a liquid pharmaceutical composition comprising a compound of formula (1): 
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Me 

Br ff \ X I /) NH 
,/k JLv 

f| | 

\ 

or a pharmaceutical] v acceptable salt thereof, and at. least one pharmaceutically acceptable 

excipient, said method comprising adding a basifier to said composition to achieve an 

internal apparent pH of greater than 7, 

Additional embodiments are directed to liquid pharmaceutical composition comprising a 

Compound (1), or a pharmaceutically acceptable salt thereof, and at least one 

pharmaceutically acceptable excipient, wherein the amount of degradation product 

Compound X in the composition is below a level of about 400 jig, or below a level of 

about 200 ng, or below a level of about 60 jag, or below a level of about 20 jag, when the 

composition contains a full daily dose of Compound (1) or pharmaceutically acceptable 
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CLAIMS 

1. A liquid pharmaceutical composition having an internal apparent pH of greater than 7 

comprising a compound of formula (1): 

or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable 

excipient, wherein the amount of degradation product Compound X: 

H0N 

x 
in the composition is below a level of abetrt-400 jag-

'•CtXj Zt%,7' i£.£lc rrtpxTWi / 1 \ ~\~t^~X7'r~~£J'STCtT mem 
-ee- ft •, 11 rUn* i crrxcicTTTj-

vi 
Tpi 

tXKTiJTX jr v err 
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2. A liquid pharmaceutical composition according to claim 1, wherein the composition has 

one or more of the following properties: 

(a) a water content of less than abe«t~3.0 % w/w; 

(b) an internal temperature of between abetrt-2 and 8 degrees Celsius: 
{rC\ i-\ i nlir.vi"n «> 1 'iynni 1-xlrZ—.&• r> than A; '» i~ '"T 
XyTj 'Cfxli'tvirixxr"«^TpTSTwxit 'prri/i '&xvvrtvx arcttr r• 

AAfflnQ.oitifx ±r\ ..0 k.or<;.»•«-ft fl-v*.* ltQ.c *rrXfyvJiXri:IXT.I i x 3.v y x §\»/J? ^ t x ^j..x.'w 9*-* ~i..«&^^'i.x.$>.§. 

1-% .cv;~g of I Ar <o •»••*/-»-f....Q±..J.o..f>..p..f:. fL-*tt.4pkita0a/~l119 r\t~, r< r? •* 8 ffi i asti f r\ •«-%•» o.l;iaLl.£t3 'tZi—jatZX&b. O,i*_inciI\iiUfc t'CCII iSt-XJlX?CI- Tv/f. ST vt \}l OX nrCTClTrt ^ iTTOTXtxlT? wil rCFC/lW\./A I \SttiXJTlO kTLlXTf^Tf^^.tiX? ril t»II iTCtl iT^V/t.t w v/i 

/> -f .f ir»,<sx„:f CklXttXXZSI'Vtx A.g.'. t?s ciiw IITtic/ wiiipi v7p,\>rTri>o« 

/ r-g ft rofay /><">?•> 4" f 1 /> f i r* f Ik o -st ft 1-w^ •» i.l: ^L-Q. ,Q/. nrAif xx~yv~ixxx7t %;\JVIXXJrrt trr^xv-i3n uluis C^TT-CXO^ ;T/ "/XT' VT/ vv 

/ i"* \ -i o 1 iawrt <•! f"» •; ->*/•?>• t-w.^-iT ?•£*«.:» yt r> l"*,/vt * I- O rl Q s4 /:•.» n g""^ {„> \ o n -e S c< < 'i~tj-j 'Cni~TiltX7rlTCtT^ tX7t3:TpXTrnXCn"'^XT^> CjTi r%-?'^isll XitHJT11 AL- IVJ CP."/'!^! wC^^^.^"wi:.7jl^lt3T 

i>'x~ X~c7'j Ci. i:rrrw'ric«. «pr|"/crrw.iiir |jx~ xrr 

_A__l.l.Z3.3 i.i rl <A /'«il:i pfi 1..r».Q.-!i*y»y!|^-€3j f 1.0.f^-- flO *1 f'/A ',m.y /:,\y 1 •-> -»-rv,^ 1 _ij-v ^ t? rl->izzxi-t'i—.fla t" 7 t I.iVJ till! ptl O r 111. tt CT w H. i i C'Xt i i |7^TC51T^I^7 ir v V/f vi i 11 1/ CI ITT v/T itiS'llfD I "Tv?""" W'l.t. Q'r^Xf t tilt; 

t%i:a-t-% 1- nf 1 ann il-ion it A 0/. nr/nr 
OT7 IXiWi'iX' t/X'' IX'Dl?''tl'.'l'Cl'ii O.OVS IXC TTTXJ 7Ti" 'W'/'vTT 

'^'^nrcr'j:3T:o:o:xri=:p:wwi:xo^™p:i;™?^i:op"o:" 

/j /\ .1 <"j ill /'I -j-t f-% 52 rm o n <;>•; -gf' 8 /> 1 01 j--\ /"it-*? O ;> ^ ?"8 f y f• oni'f /"t -f 1 '8 -;yi o 1 i-1-% ^ t-jjli \TT ~ri£.iJXyj\XxCCp''r%XlT~L TJTXXX'ZJXJX Xw CTI'''v7'CTxTX|rro*T,T ft !xn..ruvv?7lXEII'jK tS|;|-y- •• ^ f x f. WX: 

r* /tn~i v^xfs o < /\y% "I--! <ty^ t 9-W-.-Atj-fi-t «-v I 'fi:^ ;-j-j y»,r».e.'o.f'Q pzx <"vf 1-?. frj.-j-'g xr Cut'-? ; f '"r Q.. yl gifrt'ati.C' <-.-^1 ci.< t '< P 
\^TfXxp\T3iXxOI'X''^ I'Ii4i:5,,,"QXr^lTiX'wI,'xlXO Cs^^rrpv7I~OXX5rfc-- O'l i/wirv-, wiri ui^v/'CXX--2.., CTO'Cf. 0~T3w^T&V''C3 ^V'vloXii'.S 

^ 11"! 1 '***;<~y rvf'. 1 ..1 i:/\ 'i \i rl-i Zi-vdy i-» -f TA <'•> 1 » <-t ;i i /4 'll:rfT<ZiZTiZTt~?J .r CX^JCyvT'^oXI \Xr^^C71XCXO. ivT 1. Y"~£T?w.t O rO Cx».\y '.ri^rvArvt N-| Vt I vi pxct.tx i J lUwVCSl IV Ct i \.'\> .1 I. S | / <s / l!l C iv/I t uvvvl UifliS^ Ci.i J. J 

nt-^vnoi-ti * /o\ *t ttrofar /•-» i 1 ^a.^.^....f ll <A*s.r\-% ii' ^ A 0/. tir./~t.Tii q:n A. /1-\ \ •ififawtl ixtwnoyo hiro f\. p1C)|,/ vITi'V'ff. / fct TTUwl viiiiAV.u.i vrTv >-> »•> Ultt.Q~i-U Vi: t, rO 7~V VT7~TT^ tXOXr"'^Tr7 CTil SxrtX^ixTCO IX'i'Al|;^X7iri^xX&rw'''1v 

X^ZfVYv ^^Tr'ViiJXJXZk ^T'^XtxV.C^O wVi •/ oXClo« 

S3. A liquid pharmaceutical composition according to claim 74, wherein the liquid 

pharmaceutical composition is contained within a capsule shell material telly-free 0f 

citric acid. 
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94. A liquid pharmaceutical composition according to any of claims 1 to S3, wherein the 

composition contains a fatty acid excipient. 

4#: A4iq«id-^fea»»e^4eal-«©iaj30sitieiMe6©fdifig4©-elaiffl-^^¥i3«reiar4he-^efl3pesi4ie» t 
-.1 >,u ^,-r, x?xrxtppnx 

44-5. A liquid pharmaceutical composition according to claim 102, wherein the composition is 

a water-containing solution 

at a temperature of between about 2 and 8 degrees Celsius. 

y-n-a o. /•>. £M 1 /-» (\w\rxf-\ cvi i; s~\ 1 % v% e.r..jrc*. <-i ft* t :i" rxnTir0's70TXX7fc1X^vV111;lT/Cfr5TCT^IT-aX7|^TlrTSrrtKf ul'HITry't;.'!" .A'mrx r-1 r 

•f-.£*13 f* •• 1 gr*y^f •r'- ^ * '* t-t -i f !-•> t tt <•* 1.>-o m -y\ /V rtTi x ri v?xr^ VTT ^crx CPWTW1 w CJXKTO^V ^^rix^Tx^^.ortrtxj! i TV v£ TV .txxrri i c? JS cr^Tt ix,* 

4Vs<o> ttAAlrafyiw/y l~8 ..v> nmnfi o £»<.'> noa Tn/lif nf-n-^A- 1-1-^ o i-' f"l~; rs vT*TXW/j vll F'TTrwj^tXC-TOX^ 11170 X LiTXIJI\./l Wv3 TVi TCt wirr™OTCnri*Xiw tiCTrikT~XX>l' i4->->^"'iX'I'OXO«tXll'g™tXIOrr~TiTW 

mytr-if < ft /tyy ..o f-yxi't | rX ka...-g.tAi?Q/:l .fidh ttrtSf t « i\\ wnno r-„ •(• **? Irt Q_£! C""'1p •» i • r< ^y^tTT^yvKr£tTx:"rr nri*r» tiixs XTX^ ?H.VJTVU or or tC'O rj/^riTttxrt- ^tx^rrv' ixtrrttv t:Ti^frr\.n oTZT^CVTTTxt\sv.t;ix/wo Ky^vtZYrt&'ty 

1 "2 A 1-irvrt rf.jj __yiJ-s o}*nip.A /a-; i ̂ .IJO.Q.1 . <"**•* ^AAQtyltnft 1 *"a-s-s-v^ I t-s rlk oyqi fY_i:la^r- oit «/"l "I. "J? . ITTTfX,\XX £0" jpXtlTOTIXtV wXl i i v COC- ̂ rrrolTv/rsrirtTTI ? £ O i.\ / CTlCrlTTt Vvxtv r "CX?T~tTtw* JpT!X?XOX|£&Xfc 

vl /-»o o /T/> •; \-r\ti c rs-v-cx n f- I'X %"{.:»r\ f s~\ fY.o.fl'i <5f i/isy-si" f-v.-^s.. Jt -t~\ r.i, vo-jr* - j t-4-x -fry* yi rv ./-'I cxx r•% r* a*, j •/x_?."v3. /••>• <3 C! 1,1 tv:* rz r% A IV.*/',£HY! rfrtTS X«'T. XTnureC! P., rgX' tXI v/X \r\ IZYT Ct™ wa~ii|rH;^ XT1 v fci'/l" V l'l.r\:7TTlTtrn. "XTI'.t^2~T^!Ov/T'\r5'vXlw-

•AtitTt S t t ~iy»<n> xTiiiTtX7rrrcirr-TwTCTpx7ro7Cori-L' /"I'll »»» Tj-% < y nf 
^e&.Tl "s-g-v-^-v 'crixrrnj: snx.>i ci&w TTT cro.i wixt 

j. A method for controlling the level of degradation product Compound X: 

fS) 
> 

HP « V*,*' 

x 
in a liquid pharmaceutical composition comprising a compound of formula (1): 

(1268634J):CCY 
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10 

15 

or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable 

excipient, said method comprising ene^-t^re-evf-fche follew-itigr 

st©ris^4fee-e©H3pesiti0i -tmdef O-vi f\4- 1 Q/' c< li-ifin r> 1-^ rsf.i j-ittvili Oi iwou tixclii ciUUT-Tr 

fk)- stei4ag-sayr^eiBpesitieii--at-a-tefflpeFatefe-e£&etwee»-abe:at- O n^A o 
tiAlXt KJ iwet 

fe) adding a basifier to said composition to achieve an internal apparent pH of greater 

than abe«t-7t-e? 

(d)4l:A©4iq#d-pfeeiHBfteettti6al-6©iBa^esitiea4s-te-€eBtam-watei:-as-ai^e36eipi^rt^HatefM 

&:st^pfep«Hfl:g-a4ifsy©H»ilatieflri?Fe-iBi^«i^-e©fH:pHSB%^iyy-GeiBpea-Hd-fl^r» 

pfeaHme©Btieally-aeeeptaWe-salt4befm^-afi#«€m-aq««e«s4me4-e35®irpieHte-aHd-

3€eefi44;em»i4etiefi-pfeHBHtoFe-eeH3pasiB^wytei^as-aB--eripieatraad4heB^iMag 

e4wst~aB£i-se6efi€t-^3B:a»tokffii3«^«ertttfes4e^epai:64l^^ 

pae^te-pafeefitiis 

20 

7, A method according to claim 6, wherein the method, further comprises one or more of the 

following: 

(a) drying said, composition such that it has a water content of less than 3.0 % w/w 

and storing the composition under conditions sufficient to maintain a water content of 

less than 3,0 % w/w: 

fb) storing said composition at a temperature of between 2 and 8 degrees Celsius: or 

•35-
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(c) if the liquid pharmaceutical composition is to contain water as an excipient 

material, first preparing a first formulation pre-mixture comprising only Compound fl). 

or pharmaceutically acceptable salt thereof and non-aqueous based excipients and a 

second formulation pre-mixture comprising water as an excipient. and then mixing the 

first and second formulation, pre-mixtures to prepare the final composition just prior to 

patient, use. 

1 __ __ A s-vs r\A *~s r-:/-,{-% s'-A. t -y-i. <->• ir% /vl »-yt 1 ../I .... -f j-<. c. i1 ty ij ; s~, i- A f~-. A i:r ITZ?* 2^1I*lTOTirO^C£i!7i>X/XJCCXTTTT wlTV^Tv?ri7i I'liC- 1 C ,irt^ ClTTItrn^iTiTvTI 'XS^'^iXiXXCiXtXjT.t p"Tt7TO"vlC^r 

£~~* vy-% -a-v r\f ; -vi /i "V" f a, fill fv-j-'i ~i c~ T> <•:.>> 1 r\ •% t •> CX'k iXkXXXl.li AljA'tfA Slfl ii'.\ C,t> x.'.'.^x.7Ti x|./v/ tri i ' ii.£~txiv>'ITJ t7%7i\TY% IT .iK.' v" w.» x_y i. O'tTcr wi. t pt g' VY iTv>i:i''''triTw 

(1268634_1):CCY 
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f~v' ? f 1 ff.nj' tfft Q-- «•* f i »1 1 /Iryp f\4~ f~~ r\t-y; f; f\ /'I \ \~A\ yrX o /-> p*-s nf-tr* o. 11 x > '>1K 1 o o 1 •£ 
v70Tl J.|;/ \73TTXT ?X ii ' V/V/'i'IX5XXXU3' 4X iTill'XEmi J OXTI^X- %T2."^-r7x7TiTp^7trOTO™^™T / vTIprXT'Cl^ii?»Xl^71l^tTirtX7«T!I~^>' OX^tTwpTTtT^w oCtTC 

3t A />/'£.y/;I-j ;-i a y ...ri /••!• AIH i-y> .1. "X fy yl-t i f-l-> /;> A/.V»^»/\PI 1"-;/'Vf-s s_\t~ in f-'l-j z.v /"> o c ifxi' / /I \ illy.:; T« / i- rrxvLix\/ci iTvvvrroxiig, ix/ X7t<xii fT rv» iivruiii tiJ:v~t^s:/riTp\/t5i^rv/Tix X7r" TJo OTv~t^trsw 

(fl V.. f-"! .VTrof-p-.y y/yf^f p^rtf fA: 1 r>.c< r-- 4; t-> s* t-% f^f'sry* if A 0/. ^n- > i wi" \XX~J %X!"vviTtX/X OX71TCXnri^r-tr7T^%y13onri.TCiXrATC?XTC5T~^7Txt 7 0' W'7,,,,VT% 

/jtaA £XX£<L aJhuCk-O t. 0 uni-i Q ./'•I £2L£XT*£M.*. £'• f • '$• 1 <••'•< •» l <•>' rirr iiTcwi ricii. TWn.xjr/vZf iTnxrv ~vo i_/vrtrw*oC'rr iTCTCTt^T,™zri^.Tvr"\T 

'/Ai-yi~. ft 1-1 ,^\ f ^-s- fl-, %~-r >-i t~*/v; -ti ^7 
\>I ft S^/'S. X C"X VClTCi COCtTI U~€/C"tX t / » 

r'r"Trr^oixTO' ux^x:JTX^Trr^~T.tj~nTTy'~TT.t.1 v/rtTOTirs FTTO ITJT WTxor^rri t!Tt?*x€l~0€ 

|.<:->g.g; i"H •";1"!- - ^fl'^A-'':!f fl Q-{- \7.7 f'V*.-J '"'n^/--*;-l it *y*<4«atrr. • .. •x.mivjki" ..->/'vtff . .. •xrcrar-ti vv «cvi wrrrrcviTt TT 

'X TTrnfny /> <-%.-<••> •t-^y^'t' r\4~ l^on •?!--< «-t 1-a r\ ̂ -t t "3. f\ OA itr 
"" tnr-rrt-^T; C^OiTCXPTTl OX lA^Oi^XO'CETi vPTV^tlTT/T*7 7TT~W7 TT%XX'tTJ.XXXJT%~Xi vv ttlCI ^?T7. 

A t et tf% i'; ^ 1 fa 1 /I 1v\ I T ti -»--i, ^-1-, ,-r.s. n •; 1-t /-^t--t HI gt-f. T^r^Ti^tTrcHx^ixHvxTi^3To^t^>x «xry^ror^7iT$:i.rrrt? i r ct? i /"^~^y vTrc7i~^crr"^xiS^c^*oixiy?t;/rTixx\^l~ltT*~tTr 

JO A <-%/-! ft s^vsi -i n-» /> i"^ -? > A'Pi-'lfiimr'. f A i~r\ I Q xx r kgt'ai -?-\ o •r-i -f r\ ^r^v^-c^r^eiii--s r\ _S't !_£' ff A^ai-j 
"1~TT 7^~TtTW 11 i \7fcj: Clt-^OTXIT ITg"~rvT^CSTx v/X^rfxrxxTly I i f;0 t"0~" vTTIt^"C;.II,i,','^Cl,iili; '>~/\rTI flJ \.rCiTZ~£tTl f £i3™tjfX7i^sC^ 

f a-n-s ri«a r\-f >'% \-sr~yi f f O <"'< y- A Q r1 f.» rvfa XK^TTJfrt^rct'C^TX^^Jl. xJ^X'XvXTsZTil' &tfx3%X-v ^ %AXis. 

308. A method according to aay-rfclaims 44 to 197, wherein the liquid pharmaceutical 

composition is contained within a capsule and one or both of the following methods are applied 

to the capsule: (a) it is dried such that it has a water content of less than afeetrt-3.0 % w/w and 

stored under conditions sufficient to maintain a water content of less than afeeut-3.0 % w/w; 

and/or (b) it is stored in at a temperature of between abe«1-2 and 8 degrees Celsius. 

J 1 A rv f i'\ 1 <-» t ;Ti-t ...!"")/.! /1-t cw cy>.-t j-\-i c>. rigy^rrtla c<%"t c>, 11 T-f>t <"a 1 -c:v %•••'> <>. 1 % c\ orikdiT! s-'j f -i o 11 %.i {' %*L :rr» ,xi,,''',irj:'C'«i;\/vi'''^^«^7C-v/X'OXiTg~'v\./~x?jx^'iLx'xT 2*,xf'j'' vV',.i,i,oxX'Xi'i tixo~TCJtT|To'ii;rs'w','k?itxcs""^txtT^vcTrtv'tXKxtry rn 

)fcitn-6-8cid 

30 
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22-9. A method according to any of claims 44-6_to 218, wherein the composition contains a 

fatty acid excipient. 

A-fflethe4-aeeefdiag4e-elaHa44-ee«9pfising-addmg'a basMef4&-sai^reeffipes*tieft4e 

a^bieve-aR-HrteffiaJ-appaf^-pBt^f-^eateF-feaHr^bettt-Tr 

O. A A ,Q./> p t-t-% »pr....f .<>.!, t.x.j.lm %-r%.. :f it r>../r>, ti-i •n,it./::vjgvy.i" 1 /•"% ft -ic *~t ttrrifat' ^JQLS,3L'L«XS iiuin ,.c /"v 1 :i xt iYM ATT, i\ intnara xivwoi.Tirrii.grto^7ixso.^ri VFTXCT^WTII Irrt.- ^Trrnr|rK:T<Txi,ix?rr~.ttT~'0 rccctixiiTg'T5t';'iTttrir7Ti: 

d^!;s CJLX&TV&fl 1. o rl~!T°? 11'> f. f~\f* f* .-H! VL/ In % y* -I'l-tp; r* r~vyy<t^-%<-> c-t f f f~y;t...-« c>... 1 1 x j nfy-yj-tr1*/"! Qj[__£i XsZJy^lZpL XX^vt txyi vTTW OTO-iXxl O.I s.y t1' CC fc "i '-C? TI IXO'Cf v v i 1 wrX/Tl r" TTTC C^T^rxriTTCTiiyl'tl v?TT XT? v^ytTlXTOTtTtTj' JTC\^TTv?v$ iXt Cl 

f ^•s-yvt-'wrs'^of-s yygA f 1-t nk/\id- '*7 cyy*/-I $2,. ./J /A/Xt:jX\6,\i2 /"..^.ra.I Mtii?-iitnr\7i ovnrvviTTiuvwi iixro x? OVJ^TVC^ XTTOnyixtrrr 

2-510. A kit comprising: 

(a) a first formulation pre-mixture comprising a compound of formula (1): 

or a pharmaceutically acceptable salt thereof, and one or more non-aqueous based excipients; 

and 

(b) a second formulation pre-mixture comprising water as an excipient, and optionally 

one or more additional excipients. 
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