TREATMENT FOR LI PODYSTROPHY Field of the invention The present
invention is related to the devel opnent of therapeutic conpound for
prevent i MNO2AL/ 10484t nent of | i podystrophy. In particul aPCTAN2G120®H69 on
relates to the 5 devel opment of therapeutic conmpound for prevention and
treatnment of |ipodystrophy in HV -infected patients (LDH V). Specifically,
the present invention further provides a suitable conposition useful in the
t r eat nent TREAFMERNEHOR LAPORYSARQEHYn of the synptoms of |ipodystrophy in
H V infected patients (LDH V) Background of the invention 10Li podystrophy

i s a veryFigldefdh¢inveptiadase and has become a major gl obal health problem It
is a disorder g fabnt TR issomiahicihe g8 RPmeht dTAYARINI @RfRSundfopoat r ophy
and Metabolic abnormalities. Mreover, |ipohypertrophy incl'udes the

enl ar gemeprevesfion end drsatmentcaf lipegdystrpdy( Boparbeillyr thalinveafionpiates @ Henp") ,

expansd o ndeQ/glg rqgntctjf E&%g&ﬁ@%@ﬁogﬁ %)IP grquﬁ%n Q}{? ﬁ_ééltplel?traf 1 iB&B@{ré h9 Rty occuring

i n breast, wtral tr oSity resulting from abdom nal visceral
f at accundNatinfacfedationss (LIZHIANdSEes fieatist, thecpresepommtntior durthar pravidepat t er n of

| i poaccunul at.i on i nvol ves r. i nd_Li i PO ' igsue
symetri c%\'l't%i/]efcroénrﬁof'ﬁgn burs%%gt"g%? gnegt?éa HF?I’ rt%e‘fqﬁgogxqpl %&@ﬁéﬁpﬁfa%%bi c fat
pads ( pubdynptanposfaippdesndpliyhie Hi¥\isfeapdrpatiensf(LPHIY) pl e angi ol i ponas.

Li pvoatro%@%nc‘%ﬁdes a tenporal wasting and | oss of- subcutaneous fat from
the 20 ¢ rogdd dhe mYentony)  whi ch produces an enaci ated appearance with
prom ment nasaliphiyadrophl 688 €&ry drasdiun@lsesebediharteosite b inafdigldbsl laph et ed from

the arns, shoul ders, thigh and buttocks erj.pheral sting), wth
pr om nencRIOBEMt Heisdiorder G?B‘F mgiapplesn) Wh‘fzhéé‘ge%i‘&@@enmﬁﬁa > lt“poaq%\?@{‘%lbol ic
abnor mal i {jdeSelabAlcUsiBoAktIRB tNGre SR, I(hoatheshe it ludes Ghd Elgbyealt ioe 25

| evel s and reduced high-density lipoprotein (HDL) cholesterol |evels,
| nsul i n reéessoseryifab, fat yppd Acmmapidy esalied) 'Puffido  Bp") acxpansig agbnia.

Li podyst r QRO fdrSnck & ¥heCRARBY Y1 @él?,%é’&:%ﬂhé}"@)échriﬁé‘ﬁ tikad, Redit# Ruscapho are
being treated anti-retroviral medicines. Such nedicines can include H V-I
prot edse ddipnishy t wpwting &9m Rpdomdend| discardy &ats acqupaiiption, pyasetricniandi t or s
(NRTI s), - i de 30 ' e | nhihk teQr S, I's),
AP A S N R S R TR
i nt egr asebagt rikedifonatsisetssin inpn¢toedlyefrom thihbxestarddierilnds thaypribace t he

survival @f the. pati . ' . .1 { poat rophy and
other " et st SicBpafitey B aBhts oRY eI RATABRIE RO lAES" { BP
appear to be tllipossioplongpebtled 4 wknpbal Wapind\asd lap b subautktiedus fanfremttbel pat i ents

LDHI V_as-i,t .inhibits. matyrat.ion of steral r.esponse el enment bindi ng proteins
(sreed Shipisnupeb det Padlr e et & BpobEed RGeSt ol REblY’ B anc
adi pocyt engoihbier esiseatfivaher Mathigieosd tighe islddpiit@lfromiths aB0Soulderst t her nor e,
the Pis. 5 al so down-regul ate peroxi so rolifer r-activated receptor -
e ¢ PR yand S BerhErap SR BaE T PoeRrBt hiht SPEHICRErS L abt out od
by SREBPsihafeditess necessary for adi pocyte differentiation and function and
fatty acid netabolism .. .Oher factors,! such as duration of HV

i nfection, ageveabpiicgibnamnalitingjpchide qugmeitatioguinecholssiers apd dieglyerideyvel opnent
of LDH V. eJdie dmal ecdib@d! Hasics® Hifdptoreih S (3DL) | chdRsteRMBletds, upsamwn and no
specific therapy is available for LDH V. .~ Reverse transcriptase

i nhi bi t orrsistarer] wpe P idiabetes meMjtispnd lagtigasdemive and zi dovudi ne may cause

m t ochondri al {t:0xj.ci | I o TRy T i -yin fat
and ot her ti ssLdges(dygﬂrrl%pw ﬁgsdeﬁjr}%@r@g@?nagg %Qgﬁogggé?ér g%ﬁ%ﬁ%?ﬁ%%ﬁpl exes.
The r esul keingstreaigrhpmtettoairalymedi¢ineso Rhedamediningndan mchude dllVal aroteascunul at i on
of 15tri gl J . ' [:4:4 | t 1S al so
observed%ﬁﬁgéﬂaggﬁshﬁ@gﬁl%? ](ea%'? %‘gerrls,e tlraenrsfallprqaﬁggﬂ{ﬁ%'(t)o?? (Ig%’f%ﬁﬁ%ﬁ;e&%%e#%l role as
wel | . 3(Pot ReversalTroissdiptase Skhibisors OYNRTIE [Fusien dpdhitose Kntrandlitiacse @EREt hnicity.
Li podystrophy is re co n jn older patients; .fat acgunul ation is nore
commmon | nccgﬁgg%)ﬁora gppl&)ﬂf? o‘B{??ais%sﬁaélﬁ ;tragﬁf(%r h“g‘?m‘i‘ﬁrss%%ﬁf“c? S%f“ﬁé’l%‘"ﬁ%ti ents 20
appear t cinfpeovatthé eweivalrafake pdticht tadatso ppdyice Rpahepetroghycbippatrphy and i ndi cat ed
by a recen}l %frllal%js in ALDS Clinical Trials Goup (ACTG, study 5005s,
suggest i nYIEMABOISARRAEESt i on or protection associated with

m tochondri al DNA pol ynorphisms. Hulgan et al, J Infect Dis, 2008 describes
that patients honozygous for C/C at the HFE187 | ocus (n = 71) had a 0. 6-kg
and 12.5%loss of linb fat at weeks 48 to 64, with 25 37 (52% of the 71
patients diagnosed with clinical |ipoatrophy. By conparison, heterozygous
patients with HFE187C/ G had a 0.2-kg and 6. 1% increase in |linb fat, with 6
(26% of 23 patients having clinical |ipoatrophy (P < .05 for all
conparisons). A nunber of strategies for reducing central obesity
have been investigated such as stopping Pl treatnent but it is not
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Hence it is desirable to devel op a conpound which can overcone the above

di scusse rﬁyp@ associated with prior art and devel o @@}5 or HV
associ at gkgglzl po géé?rophy. Hypol i pi dem ¢ agents which ar gcggﬁgﬁém u?g;t ors
have been disclosed in WO 5 91/19702, WD 94/01420, WD 94/13650. WO

95/ 03038, WD 95/17394, WO 96/ 04260,.. WO 96/ 04261, WO 96/ 33998, WD 97/ 25042,

WO 97/ 36579, 8/ 28534, 99/ 08501, WO, 9 758 9 v.
VW099/ 20614, \/\ggﬂgffz%fﬂf?se ‘0%96‘6? 9’834@"’6%06’8?'%353@_‘@“\/%‘%% %%‘g’é'}g"% 03009841
di scl osgs if cpnvoumeae@fgaﬁdﬁabltmghow ngn}glﬁfsehahraﬁom wtlktarol ;]esﬁcﬁhge element Tlhese
conpounds are reporte Q0 _De | pl.daern en IS oC nt al so

di scl oses HuRLRPIEHYE (é%#}é?)uﬁﬁhhc ?’Jg‘“é‘f“aé:gm (f?t%?‘ffé‘} Wr%‘b‘i?ﬁ%’getag‘g% Mosed
therein. 'd%weaug)()eyt& RrsaBhton QMo 0hl URLe0DROTNES. Birtheheorprts ent

i nvention was fficult to isolate due to I‘chld degradatlon while the -

Cal ci urh sali®o dp-fseviateypeapdwpseRfonferrariandyatads repeptert g3mima (PR Yho¥sibi ity
of further; g]gx‘{é?}t ngttranfc'r'i%&?factol; it Ralrebidns @KEBF@%n@hs%c@s@MSl%ﬂ o degrade
on | ong ter st or age. has surprisingly now been found that certain
conpounds @mcx‘thélffer@éhmaed fengtiesangrfattiedcidmetab@isih t he treat nent of

| i pohypertroph i Y. t r dbr“ ViiRatients.
Enbodi nment s of)b %f?ﬁ\%h nasgdé]jauggr?%gﬁnyo %EBQI? t eLlﬁd gé] I nv%ntl on

provi des acomm’mptalmmhecrfskfoﬁdmloam(emt)ofsbm}ilé(blfbe ﬁm}eculhlebaSIS@éLEéﬂV insid!
prevention of. odys . the conditions

associ iﬁ ed® W‘Pﬁu'ai 8?5?50%“@#@?%(’3%“@ ﬁ)@{%‘}ii oms” of |ipohypertrophy,

l'i poat r ophy andteoélbertrdmctr&imkl mhibhoer l(mn“lt) dEk!e ktavatiet héidarewipedament , t he
present iny ntlon rovi des a conn nd of f 25( for the reat ment
and preverftdBHAIBE BPY RPSE: MARchg ‘é%jn{ﬁ’f‘lﬂ% %f ‘F+ §6ﬂ§p‘3}t?‘f}‘8%’yﬁ‘ P?“poat r ophy
and met abcﬂdlﬁnélﬁb@@ﬁrm—ﬂﬂ bA® Sthen tihuds pﬁlﬂl #0§ .interfering Mithy gfspieat@y hetairembodi ment
the present invention provides the a ({; nistration of mpoun ornmul a

(1) and t HEMPIXERARE &St ISdapPrirddebeisiaptidation ap ‘“érla‘i‘ﬁlulégb? PW“%B%P ation
W th oiheryisyidrpiel Shdg@ats as therapeutic agent for the treat msnt and
30preventionalleviation of sypptons of |ipodystro

anot her enbodi ferfdditine kﬂ%‘%ﬁ’?hi{ Avekie Bl agde g‘ gu‘PfeéB‘P'b lE’Eﬁirﬁroa tion
conpri si ngsué&ﬁ"t &05799&@?@1r9fr0fe055%@]ﬁ P()t%)mé?rhoEth‘?dkrfa&Uistlﬁ@h& ARasnmerut i cal
conpositions suitable for the treatnment and prevention alleviation of

synpt oms  oficd ¢rsduneitr biprgystraphy iamwrhemaeroBdlidas petients &t geairition ivent i on
Rrovi des & Qb CRhhde i RBLER GRH i gﬁﬂ 324 Rl afdIRRHAHaAL ofaek Blichd 1)
Summary of the 1nventio resent invention provides a conmpound of
f or nul 20 ( 13ppeando bh et lpwmm@QMnopw wgmn@mramnemsamdyafeéubytahecept evention
and treat nent or. aI [ 0 S pr esent

i nvention aﬂ’? oV’ des ljaﬁé(;o@r%ﬁ]écﬁﬂ or n’ﬁ)/g@?? g Wy E%ﬁ?&% c%ﬂ'?rl cally
accept abl eprsdii;;iosmbmbr ;brbectmhere@matedrwmlnﬂnctcheratrmaBNAqrol)ahcbrpmslas| on of

T at mont NiET St 71 BBRfy AT S<STRS AR PPty BUrpAedo sl Rl e v

protease | mmmu@cms (f Pns) hadNUE6-R@ andIE2. 5%\1@@ @élnmbzfﬁtsm weegltsal8ao bhhiibi t or s
(NRTls% nucl efoEW? 15 Revyerse Trans se Ingl bgtors %NNRTI s),

Fusi on%g nh% bﬁzo/?)s t £ PRYpRispflipgosed W 88‘831" ¥ BWtRERATE, HI v

I ntegrase l&kerr@@goﬁsr@dﬂ@ﬁtewhmhmmgr@ hed 6.0.Dkg L — felirapyatj nvol vi ng
one.or nore anti-retrovi he corrBound of form%l a. (1) neutralizes

| i pohyper t‘f”é‘bfﬁﬂ/zwi’)l068%??%?{31'?)}‘3&%“%?% BratePLor fal ?rﬁ“e%’mpﬁ”ﬁqf“i) patient.
Moreover, the p{ gk olfékvaﬁéglés% RIGhVehiYd1dBssiF awW bahliscanarasuél on
conprising conpound of 20fornula (1) useful in'the treatment or prevention
or al | evi aasi seppirfe Pheaipapt gt i5fnqtjobiserivet Changes iip digtangd r??‘%‘é’cs%él‘a&tl ents
(LDHI V), oduceél ﬂnﬁot&ﬁ&)ﬂeﬁutcef@p@g#c@@ﬁ r@gﬁrﬁeﬁjbﬁﬁi}egﬁ%@h%@t]@ﬂl'?ﬁd%ﬁWOlsal ts

correspon e conpoun ornmul a wherein MTepresents K or

Descri pti omos:of pathtetSI rhipstiéton BBYhbe mpeb@htpartnwblﬂw i withdéersecenaad! clehrpound of
formula (1 pr the treatnent of |ipodystrophy or HV
associ at ed ‘ﬂ“ﬁ%‘ S‘/% rophu}&%\kﬁ)m%OlZ/ 104869PCT/ | N2012/ 000069 (1) wherein 'R

is selected from hydroxy, hydroxyal kyl, acyl,  al koxy, -al kyl thi o, thioal kyl,
aryloxy, arylthio and M+ represents swtabl e netal cations such as Na+, K+,
Ca+2, Mg+2, and the liKke. 2



5In a preferred enbodi nent, 'R represents thioal kyl, al koxy or

hydr oxyalwgplo@wse | N a still preferred enbodi ment. "~ RpchBREASEHHS - SCH3
or -OCH3 group. In an enbodi ment is provided suitable pharmaceuti cal
conposition for the treatnent of |ipodystrophy or H'V associ ated

| i podystrophy conprising the conpound of fornula (1). The pharnmaceuti cal

' conposi tion ofit tsheidehesenthd RV suflesGRARKihSBTint fioAERAUN GoQhadeerisrul a (1)
al ong with suitable excipients as defined héereinafter for the treatnent of

|'i podyst roBfy ofPathagsresssotiidat dgatmeplodbt rlpgaystrophy,  valdbandswer 4,

embodi nent gcdiReRbESRIDL) | Nvention provides a method of treating a subject
suffering fromlipodystrophy or H'V associ ated |ipodystrophy which

conpri ses tr eathsiesterpne sephrsemenitto iphysidegic dfvelsuednoeh sisegnsl adigosetisvepound of

formul & (|1 I teab t] it i nigag-them

I a1 o r R R eI SRR S ompound
of f or mul aolddr) napr-Hi Vienfectsdinembiite upprabodc ehesitc aild lowrtpsasstaronerisvefsol 4 he

t reat ment i t. £Op! n HV.associ,ated |ipodystraphy. I'n
an enbodi n%%%ﬁnL %tﬁg)qﬁe}gslgﬁ]? ¥ﬁ0fr%sédr?tni\¢8ﬁ’ cﬁgtgé\l/'io %%tyévevgisg‘iy'ﬁcu g’%‘éﬁft} 0P comound
200f f or mudnd 16w &stosterdnk ddvelatie #ed ng/dL peldesteadrahd oniziticaino rgtostpde sy al kyl |

acyl, al koxy. ,al kylthio, thioalkyl. ~25gryloxy, arylthio and I epresents
ool tab e mstcoalzel Ak S dateets e %??Hn‘i’ﬁ«é’i?%k&%.z" weeks %ﬁ“é{' Bfe Perliby

enbodi rent EndoRinol 8putats @00 7. THaiietdsteydne arshpalad onstistiRal 3 gineayedelidtiogs oup; I n a
still pref.elr:a%%j .enkt;todi rre‘??, ' IE’Y; :@Bresents - SCH3 or, - OCH3 groitéﬁ. w
2012/ 104869FETITRROTLI 00008 ' 1A o HEMapter Wptaols adipeditiwitSAN (1 epresent s
M+2. 72%he e fegtiuie anpont, of +486) SaddikemRAunel af v o ), and 1) 1S
selected from1l ng to 500 rTg] preferably 1 ng to 250 ng and nore preferably
4 ng to 5084y finde i sHpwirtalofonesn il popytigfy predispesad tabipeatropint NG s

adm ni st r ag /N3 siohifidafl diBUERRUR e Han P ; ¥%oh Ps 15180 | oisin
need of tr eattr]ren?.‘sg ne _ I?n an enﬁoﬁgngél?%ﬁéjo?étng%u%g@%g?%u“%gg’ (1) is
usef ul 15 orandhne siptisticatbnsicficant diftenncenwere chiséresd ax clomgesf intlipgd davaist ons  of

|| podystr offithe blddadiRGEEE hEIPOTIIRAL G GapQuUnd of Tormila (1) s
useful in the“treathent or prevention or alleéviation of the synptonms of HV
associ at ed | i pddkesttesoteyonel rgrewtdhhemivoei (@dHt hash dattaxpdizips tandphigoliti s a

di sorder o i i 1ipo ert hy |ipoatrophy and

met abol i c a{?f%gtﬁersrhr?}s?&ggg F'aryrgmnﬁmn&%ﬂ§§%%%n§ ‘rvr@%&nttrﬁ{e(%ggﬁp%ffﬁa&@? tePyor mula (1)
cure or pri¥¥emniphavalinpuiralt @H dtiolbgastchaing rsyurpd Gtk mats decrptichy s¢duoghy
including, but not limted t acti an ent for.lowering & or control
bl ood % uchSé)gnTee\goeldsﬁ, rglﬁasénggeﬁ?ml?g%cf%%ﬁ@oﬁ?dr gl elﬁ'IaBY cf’cidlé’vé'F inqegsed 4 a5 an
agent usedoiatoktaiie fone Omticiosuppieedee SHe MOdumbanofaBtdnO ¥udiddhave aiteRPPEHI t €
suppressi ng agent, - anti-obesity agent., probi otic or an .

anti-infl é?ﬁ?ﬁ‘?e&fﬂf‘ E@Qrﬁa}‘emﬁwﬁ;ﬁ%%‘tﬁ“’ H"Bﬂﬁﬂﬁﬁﬂt stpdye SLRIYoPAYSHA QVIBY f or nul a
(1) cure Ghcrpdsey&aist: Blp rafidsemil alceeaddd V AR GlcaREncny R, of | podystrophy
including, but not limted to triglyceride level, VLDL |evel and Apo B

level in serumAlPRughdhh rovahtheEReRsnGHn and il ofisleasing homase GHRHL) cure or

prevenis ofindrhRod¥adw oR %rﬂim?é QYUY adlindye @gie Q&\eox@cfiziﬁ?%nﬁoﬁm&icon _
sel ected from HDL | evel , o Al "1evel, HOVA of beta cell function derived
from c- pdsenegtics however, therp gregdimigatgnaiiorraait useh Ehqyrase parenteraliberapionamsll so

provi des g;sM takhgveP CeutLEpLC Lyt . n:ﬂgign _ farmula (1)
or their %é.rfpva)tﬁ%ve?/ Flﬂrecntghay nacée};ll?tp? %ﬁ?%gcg%%ggfeglﬁgn 0 @Eeﬁlfﬁrreegent

i nvent i on egisesst plaivhying slymbilkeof dlie teductiphain MBS € uafiec ahdiry disahtimatisnbst ance; a
sui tabl e eri w A SUl e stabilizer: tional l i th one or
nor e phar %g{):‘jég@@%r%ggﬁéggl{@%Is%ég%(ec\?”& %%H S ?mgwgﬂjgﬁi ?"é]brle%ucg?%sbi lizers
used i3® phar ma®ecdnit ceskarcto pyhdisatiane haar showe lthlecise b f ftwo tiplddbaedng dlassgot assi um

Pot assi um ¢ch| ori de,. Sod tearyl funarate. and preferabl el ected from
Sodi um st eogrd;;‘l]gsf e Saf"éd. Hggﬁ es’s?ﬂt’%(e TS’IVE"HEIW'#C@V’? rfgragﬁi?ﬁtan‘iﬂ‘éélggl"ﬂﬁ’é'd from
sensitising drugs as having some beneficial effect on lipodystrophy. However, no single

~ therapy is able to reach desirable clinical end point for HIV associated lipodystrophy.
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WO 2012/ 104869PCT/ 1 N2012/ 000069 sodi um acet ate, ammoni a sol uti on, anmoni um
carbonate, sodium borate, adipic Acid, glycine, nonosodi um gl utamate and

pr ef er ablwyoge1280888 fr om ammoni a sol uti on. The phacraszuzHvasy y
accept abl e excipients are selected at | east one fromcarriers, binders,
anti oxi dant agents, disintegrating agents, wetting agents, lubricating
5agents, chel ating agents, surface active agents, and the |ike.-

Di | uents i ncl utkace iUk dasimblroto deivﬂ'b;ls ed:ompohmbtvbmﬁ cmmohydﬁaﬂe aHoget ose,

58: ?ﬁh?;‘%‘%‘la [sfd‘(j’ llie)%té‘?eftt‘jq’t; wit Eﬁgﬂﬁﬁg Id(??‘%lggt fhdﬁ EISSP%I?:‘F%se and

pref er abl podydtloplyit yl et her bcycl odextrin. Carri ers i ncl ude, but are not °
limted to | actose,. white sugar, sodium 10 chloride, .gl ucose, urea, starch,
cal ci um car bor&te! 'eﬁamﬁalsmthwh@wget BRAR meodplators hayg beensdiselesed i MO aci d.

Bi nderss i 4109508, Wb%/(ﬁﬁﬁo o %I]%i@@@%ﬁ)@bi@%%ﬁ%ﬁﬁw 9b/p@spocar bopol

gel l an, gum Arabi c, enated ve eta l e oil mef hacryl ates sel ect ed
From Eudrwa 06032651t M. O/ S0P S8 u 03304 W DT 360 O RIRIRORA, WY uder bt

are not % ?M o digkiny I &odi um

f or mal dehyl dggggu\lx]?o atg)gwé suﬁ?ﬁ’r\@??gx%)ﬁq tar{)g?ﬁﬁ? gg?gg/g311yhnl and -
met hi oni n&O @/334At, é@iﬂéﬂ(i’r@bgent s include, but are not linmted to, '

0 car bonak® Eahbas SlhL cofiBhL AR BHTIRY sy kel fof 2SS m and Docusate
Docusat e Sodi um and GIyC| ne, ’ubrl catl ng gen s used include, but are not
limted to, dycerin behen 'C%'dro enat ed getable oil, sodium stearyl
fumarate and Myristic 20 Adid M cHEIalTHG agént €% ncl ude, but are not
limted to, Maltol and Pentetiic Acid. Surfa¥e active agents include but are
not I1%ited to, Nonionic surffictant selected from al kyl pol ygl ucosi des,
cocam de DEA, TchestammbeurNBAre repmammdee h)ZbEApldmnyhgdml This iddanandalact vl

gl ucosi de;. Ani on sur ac ant s ? r arachidjc .a |d a d arachi donic
S 60 carlisie SR ne S B s 1P Lol Ropoit R MR or o de
25and cetibwmyei, dteruoumnckdh@rolfde compounds|dT tepresehoivemioh waeliffioal ation is
useful far th treat. n | 1 eviation of the synptons of

| i podyst r‘B‘ﬂI’fﬁ uq 19 rapi E&r% ‘88‘”5 gﬁcg‘ech‘fmts bwg%t‘i’odrI’GPSr?mth'I"?iﬂng ¥ yseful in
t he t1seatdfBedcy Qhd Possildyi M fudtherdlidvRlbpaichO Fulther! BR &YdTih AR s 4o/

associ ated 1] podystrophy. 30 Li podistroph is a disorder of fat netabolism

whi ch cauSwy wjdsenade,en {ong st storagso i has SHpTisingly Rew sen fand Hlabesiin ti es.

Mor eover, cohipp@Hx el ttme@pmecte@céauyee driteti RNinah &R Renod s ]%#?&ﬁ% phiycal fat pad
(comonl y. caI | ed "buffal o hunp expansi on of the circunterencé of the
neck by dl@erwawwémb@lmhyow ilipssn HiVipebiesst | Central truncal WO _
2012/ 1048@%’55%@@%3{&9@ ?% adi posity resul ts from abdom nal visceral fat
accunul ation, symmetric and asymmetric |ipomatoses. A rare pattern of

| i poa®¥cumul at ilpan iembedivienigthb ameskitkiavéntign meavades @ ¢oimpoued of/ fometilai @al |y from
the brea I ubic fat pads (pubic Iiponas)
and t he 3%@% i} ’%Iréﬂ‘rﬁ?’l"l“‘%‘e;‘{)?"tdq’?‘?"g?‘qé‘lﬁ‘%""?ﬁw 5Li poatrophy i ncludes a

t enpor al wast ilmgn amioliosst, dlic sanddivhamssociatefl atithf hmmyith]ehy, lnedikcies gheuccal f at

d d h | abi al ,
Cobut ancengep ot HRoHS bl EPBGT P rRESSAT SRS 1) Ghs: and

butt ocks (per ilphenisr emdsdimany) 1hewréshntpnmlmepmelde§atd&}ﬁpc&maelf fférgiuRl veins in
t hese sit S I\%t aba%p c agnormal it es, i ncl udg ment tlo i n chol esterol
and t¥i gI@c@F iFe P e g PIREnHU e Bl ViRTIGR Of a¥e tt"ﬂ}‘sl BSPEEBIRIYHDL)

chol estempbatlr@webﬁd mktabaliciabndrafiiedsantRY phiygne 2 di abet es rrel litus, and

| actic acade Qunds of the present invention due to their
beneficial ef 'eéffi‘ agofher eﬁa%ggraqn [peypresgRY ipveRHYEPIRYIHES the pdiningtpien ofon Body f at
redi stri Righip&ihd( oi*—'f&ﬁtﬁﬂaogb")én@rthwRﬁﬁﬁﬂe@é\hﬁéalw a8RP@AbIEBaldiafdnk HUini on) ,
Dyslipidem a, ducose honeostatis, Pro- 15inflanmatory conditions, I rrpact
on mor bi gPmpmaten wtht ethert Spitablapngents g therapauiiy agent | for ehe [regsment and patient’s
r eporiysed HOITES Mor eover, the precise
nechasrr?l sr‘prgwtﬁnderI]33{/]?1(5%}(?%%%@%%5%&2%&%& wel | under st ood, sever al

hypot heses based on in vitro and human studi es may expl ain the pathogenesis
of the changes. Sone experts presently believe that HV type 1 (H V-1)
20protease inhibitors (Pis) and nucl#oside reverse transcriptase inhibitors
(NRTIs), especially stavudine and zidovudine, are inplicated as foll ows:

(i) decreased production of retinoic acid and triglyceride uptake: Pis have
a high affinity for the catalytic site of H V-1 protease, which shares a
60% sequence honology with 2 proteins involved in |ipid netabolism
cytoplasmc retinoic acid- 25 binding protein type 1 (CRABP-1) and

| ow densi ty I | poprote| n receptor-rel ated prote| n (LDLR- RP) I nh| bition of

NN AN A - Y Y




15 inflammatory agent.. In another enbodi nent the pharnmaceuti cal
conposition cure or prevent or alleviate at |east one synptons of

| i podyst rwphyizmaedeadi ng, but not limted to triglycerideciranzii2/0ih@®. | evel
and Apo B level in serum In another enbodi nent the pharnaceuti cal
conposition cure or prevent of |ipodystrophy by inproving at |east one of
the condition selected fromHDL | evel, Apo Al level, BOVA of beta cell
function 20deti wet irotier Cepbtimeie. the preseﬂtnnazlanmdnerprenmmamsmtabtehe

conpounds according to. Fornul a al one i hation

g s oy o g coripebnd af RimaE, tant REFLB RN agent
Conpound ampevithine Guitabld @dSﬁﬂlhle&re(ain)en@ and eevemicadallgviasibe reftsywiptdmsaoft her apeuti ¢
agent used to reduce one or nore of the synptons of |ipodystrophy

i ncl udi ndiPoBEoRYt 25 limited to, an agent used to control blood gl ucose
level s, an ag@nt abaRe Rbs@Mh! tel Pirekeh€Vdh&tioR- Providl FoENtertdimed to | over
control cholesterol, an antioxidant, an appetite suppressing agent, an

ant i - obegharaggyeieal salis ofisomppendiodfgsmsli B i ¢ or an anti-infl ammtory agent.
Such co may ‘be adjunct to anti-retroviral therapy. In a
pr ef errg§ gﬁ%@ﬁ%‘iﬁeﬁ% iﬂ&E:]orrpound of formula (I) adm nistrated alone or in
30conbi nat i onThorpresest tineatioenprovfles iapepmpeindr ephiprmila pdat andptheirand

Met abol i n i V. f _the present
i nventi orc?h\/\'/ﬁgln R}g Lesércgéaeﬁn] okl f“ﬁ/gﬂé gi&%mlon and tre-ggﬁ%&% gg\r]r}%(l)oglesftses

di scl wsedyhptomis of bmdyWrcaih@anwwreﬂantsmvdnabxh arormids fllcmapmmdS)f Ifcnm\m @o a skilled

person r S t hoxy-442- 54 net hyl t h

i 0) phenyIafgnFe'Hp%@WaSF‘%faﬁ)ﬁ/Ia]c%etp%gﬁ? %ZhgnFénée%e rgv@fé“ﬁ%’)'? cangmec?t 4 1( ester In a
dry, 5 L allewaibnledtimpromk askpoayétrolphjz ﬁdulslc&i’r&thwaﬁecm&keﬁHlMﬁfféctmn brmgen To this
366. 1 ethyl (S)-.a-2-ethox dr ox en ro te was added at
room tgnﬁ%ﬁéﬁlﬂ%g Wi‘gTWé"rFE‘éVd%/all S FH Qg‘ﬂj ,reém&gag s‘% %B‘Puﬁ 1 H%Ang, using

Dean- starulmlanara@(mumucte@smeemmewﬁ@rlptageemhrba@tsc(amms) Nog- nmela@sﬁdeon m xture
was cooled to 50 To this was_added_ 319 g anhydrous glgt aSSI um car bonat e
8

and sBi r Reerat Trgnsogiptage jibitprs{NNRALS), %&loeﬂdnlaéﬂ@s dritrydabiégorso 6§

2- ( 2- met Rylreceploft ah@BSHRY! HIV GhRBARY ddand HrddWfer MimiditayPeichyt caf%lhaafnﬁsul fonate
and 22 g tetra butyl ammoni um Brom de. Reaction m xture was 15 heated to
87-92 C dkrianytinyolvipg oworm@rha@-re@@w%ﬂ@cwwsdef fogmula @) pewralizeso| uene,

char coal iy By, 1 er Filtrate
washed wi @ﬁ%& | ne]ﬁ)golrﬁﬂ? g%\/\efafgﬁ)%c Q‘g%rﬁq{;\g%el?%dmr Ibgtgga OVI%%ME\%&I um sul fate
and Concelflﬁ't plase@d inyaotean als proryides agbitaliley composition comprising compound of

(S)- 4 i 0) -1 r
yli e oxy 1a éi ugef?ﬁg’gﬁglt%ﬁéﬁ]g&teP%%Mé)gtoggﬁ%ék% g’l.g)\é %@%toél,s ﬁPLC purity:
84.10 % lﬁdp&yseb;dlymmV%feExapqﬂeetsﬂID!ﬂE@ar ation of
(S)-a- Et hoxy- 4 nmet h hyl t hi o) pheny1HH pyrr | ] et hoxy]
benzenepr opand] (L:%%’%heél e?r’xla)x?fems? P{J?ﬁesaﬁcto.s éq W 31%'?%}‘,/ S%éoc OHEQI]}OB%H jr%o‘i/t om f 1 ask
80 nL rretcbmpmlnd\maformalae(n whegeih M ®pi2fengs K br Mg.
(S)-a-et 442 - 1- 544- (et hyl t hi o) phenyl] - 1H pyrrol - 1-yl ] et hoxyThen
zenepropg?fé%/répt&’(‘,’l tg"ﬁt{v#té‘g't er was added at room tenperature, under
nijg r ggend To trhé greéerﬁ%vgnts(ﬁﬁddsmﬂéyd(ﬁrﬁﬁ(;ud& oﬂlf(ﬁ'ﬁmlav(@ﬂwhllh 2@s|u‘thbmﬁ¢r§r }Nas
added and stirre rooom ture or 3 hours to conpl ete hydrolysis.
Sol vent Bsrealps el R?HH%WPL%SPJSE asspcdated inod y%[@gg){n_ wat er was added to
concentrate the materiat. Inpurity was re ved—30 by sol vent washing. To
aqueous | ayer was added 5 g magnesi um acet te.tietra hydrate (dissolved in

d St ckly material was extracted
wi t h di chl or onet hane and ad n-heptane to precipitate
(S)-a-ethoxy-4- WO 20 : 2/ 0000691‘/{2 [-methyl-544-(m
et hyl t hi o) ph eny1J- | -yl I t hoxy] benzenepr opanoi caci d magnesi um
salt. Solid was filtered, jand dried. Yield: 10.3 g; HPLC Purity: 98.32 %
Chiral purity: 97.64 % Fol | ow ng the prl(]cess simlar to those

descri bed in Exanples | the foll owi ng batches of
) - a- Et hoxy-442-[ - net hy1-544- (et hyl t hi o) phenyl 1} 1H pyrrol - 1- yl ] et hoxy]
benzenepropanoi ¢ aci d nmagikesi um salt: were prepared. No. Batch no. |nput
Qutput % Yield HPLC purity Chiral pugity' 1 Exanple 3



| 0 g 5.02g 61.21% 98. 22% 98.58% 2 Exanple 4 10 g 4.97 g 60.68 % 97.91 % -
3 Exanple 5 15 g 7.34 g 61.94%98.20% - 4 Exanple 6 15 g 8.38 g 67.50 %
99. 05 % WWDr1224m04868acti on carri ed out using Magnesi um cRCHFANZ2/0@R6PI € 7
10 g 6.5 g 79.25 % 98.53 % 99.32 % Simlar reaction carried out using
Magnesi um sul fate 6 Exanple 8
@
wherein ‘R’ is selected from-hydroxy, hydroxyglkyl, acyl, alkoxy, alkylthio, thioalkyl,
aryloxy, arylthio and M’ represents suitable metal cations such as Na', K”, Ca*?, Mg™,
and the like. . |
5 _ In a preferred embodiment, ‘R’ represents throa]kyl alkoxy or hydroxyalkyl
group, Ina stlll preferred embodiment, ‘R’ represents —SCH5 or -OCH3 group.
_ In an embodiment is provided suitable pharmaceutlcal composition for the
treatment of lipodystrophy or HIV associated lipodystrophy comprising the compound
of formula (I). The pharmaceutical ‘composition of the present invention comprises
10  compound of formula (1) along with snitable excipients as defined hereinafter for the
-treatment of lipodystrophy or. HIV associated lipodystrophy.
In another embodiment, the present invention provides a method of treating a
subject suffering from lipodystrophy or HIV associated lipodystrophy which comprises
treatment of a patient m need of such therapy, with compound of formula (I) or suitable
15  pharmaceutical compositions contalnmg them. . '
v In a further embodiment the present invention provides use of the compound of
formula (I) or their suitable pharmaceutical compositions for the treatment of
~ lipodystrophy or HIV associated lipodystrophy.
In an embodiment the present invention provides certain new salts of compound

20  of formula (Ia)

CH; 0 '
e .
St
L —
R
‘ (Ia)

wherein ‘R’ is selected from hydroxy, hydroxyalkyl, acyl, alkoxy, alkylthio, thioalkyi,
25 arylony, arylthio and M* represents suitable metal cations selected from K*, Mg™.
In a preferred embodiment, ‘R’ represents thioalkyl and alkoxy or hydroxyalkyl
group; Ina stiil‘ preferred embodiment, ‘R’ representé QSCH3 or -OCHj5 group.

6



10 g 6.8 g 82.91 c/0 98.5 % The present invention further
di scl oses use of said conpound of formula (1) or their suitable
phar macewwpceal2/wéseposi ti ons for the treatnment of |i pohypBETANLIRY0069
10l i poatrophy and netabolic abnormalities in HV patient.

Exampl e 9
(S)-a-Ethoxy-442-[-nmet hyl-544-( et hyl t hi o) Pheny1] - 1H pyrrol - 1-yl i et hoxy]
benzenepr ppasdeprefeirel gotcagsint M sepresents Mg™. In a dry, 250 niL round

bottom flask 7 thyl acetat s
( g) - ?En) a- ?_Sphélﬁﬁ%iﬁﬁmeémoﬁ%eosf ZlTetesa}c’(}?c%?%)@{ﬁ%rbf erﬂautlﬂl)s s 38ed&Bfrom vl mg
a- et hoxy- ¢420l m@esrbitrabB4# nfgred BF0 tid @)d more preferably 4 mg to 50 mg. The

h 1]-1H |- 1-yl b - ' ' t
Cermper bt v AR SLURUH ) TS0 NGt Br A B ReRRRARLEL G e

aci'd (yat g%e,&é]]ylih%ﬁ%hbj&t)wﬂ@%irﬁf&d@dfmdneit.i rred at roomtenperature till

solid was dissolved. Layer was separated and.arganc.laver 1shed with
water, dried ownen @WU‘?ﬁ“?@“es‘iﬂ“?paﬁ%J 8{1&”?5?3&1'? Pe?%@ég% t&a_gﬁ%}t\ég?l y mass
obt ai ned. %Qenéimi%r YRS iatEs 6 flthe Qyriibton® bh Bpslysteuptly Shiarpreferredaaisodimént ogen.  To
this was 2dde .81 g potassiumt-hbutoxi de and was §.ti rred at. rogm

t enper at uthe dopodrsl off farmie (N dnesefud i s dreamenh guRE PR REACYRGEIN n- hexane
was renoved and Rk 1ipRRE¥EIM . ThQIBVEsbodRsek thedphdystrophd
2012/ 1048&@!58??50&?3%?%}%%%%9 ‘ngéc‘g‘jg'?c mat eri al. obtajned. Dri ?.d it under
vacuunot oisgedisofdy of fat eetabljsmiyDich causes lipohypertrophy lipoatrophy and metabolic

nmet hyl - 544- ( rretlt'%l t hi 0) pheny1] - 1H pyrr ol - 1-yl ] et hoxy] benzenepr opanoi ¢ acid
pot assi unf&PF e d-" 7.6 g, (92.77 9%, HPLC Purity 98.60 % Chiral purity
99.56 % SExanpineanl@niidirhent dfe Smpdynd f ormodp éDtquresor mveyent orcllsyiatecat

Qpen- Label , Single Arm Study to Eval uad { V102QdinEf L iagagyniof 4 ng of
conpound éﬁaStf%?ﬁﬁWﬁtoms)°§i]W°é§f%8?qyr ﬁéﬁ“@%gréﬁg%ﬁg&ﬁn ¥y ]{]Agséog? i Z&ftéelzj

Li podyst r gahiwe@hi &edricvassl blbw gibjose tavwls, of agehi esed teidgntighdipidole¥sial uat e t he

safety and efficacy of 4 Oof co u f faor i ; v
hyper t16i gleyoetS Bnis8NY Hseﬁl”?? i%“éeéc?oé‘fr}gg CF(igif)sgeﬁ?/]Starn g%ﬂ@.x{d%t’ aﬂl\/%‘%pﬁgﬁol ogy:
Thi's was &, i 08REGkinN Gn dildbksigedeit & prabjgio-dr abehy-iflamglatorargenstlady t o
eval uate tlu1e safety and efficacy of Ogdng? f orT{)ounqu%f %pgﬁg&k@é ) in
hypert ri glapetber ereheidingnh the) the §e8BYNGL ¥ JOF Lgao&@scfl CoPHYVRE et OBt ai ni ng

I nf or med a{s{ bR b lisotRbRphS iMdliding)wpendtrliitedciertrigiynéridei laveHl V 15
associ at e I podystrophy, on treatment wth HAAET.for ﬁt Ieagt dlo nont hs
and sati sf¥iiDig levek anch@¥pasP deverinl sewa- JBiasnthey fIpRYAmenidPe CARPeY in t he
study., The subj QS%&rero?g&bgﬁ%fﬁp@s@&ph%?mwadingfm fopst Ut af thd yortdaininet oral |y,
once o | y p of. 12 weeéks.

or erio _ ring thrs_ 12-wee roqra safety
par amet er seleted frassidbEdevehtAnpedk sevel, H@,Mér?g bt cglh funcign ?fPVFggW%s :
eval uated at .yweek 6 and 12. 20 Nunber of patients: Planned: 50, Analyzed:
50 Test pr%ﬂﬂ%‘:’t&: Conpound of fornula (1) Dose 4 ng Duration of freatnent:
12 weeks Mode of amebotfimentabd prsenOna¢ntips alsp peonidss ArbeiablembRase et eri a for

eval uati on: Eff.i.cacy: The 1, yrelf heRCYeronsROTRL Sndceutagbess t he
percent ch¥ARESIPH fécf’@@%lfnéjsforfo%]hﬁgéeq)i Ir)llfeh]ftéf(:)il c}\*//?Eek 6 and ﬁ\s@ek 12. The

secondsy y &fposiasyofanépeiant invasion lesseatsdlg sempriges of LDL, VLDL, HDL, Non HDL
chol esterol, Total chol B}emlgb%%’ A, Apo B, and 30 C-peptide and fasting
insulin for APRCPUGHY IS PR Caf ety Clinical exanination and
recordi ng of ;agwdleRfeN@dgent AEs) was done on all visits. Electrocardiogram
was recorded at screening visit and at- Week 12. Urine .pregnancy test was
conduct ed at aseitablertablfizet: i t Haemat ol ogi cal exami nation incl uded
haenogl obi n, . § Q4th ohe o Bk phaadcasitdilyac&p@Eplecadiptentswhi t e bl ood cel |
(WBC) count th differential (neutrophils, .. ]yr’ql)nhocyt S JTRDRGHES

eosi nophi | s andihisasiépe sabiliaers Updaiphamaceiigp! composition are

Polacrilin potassium, Potassium chloride, Sodium stearyl fumarat§: and preferably

selected from Sodium stearyl fumarate. The suitable buffering agent are sclected from



Bi ochem stry tests included AST, ALT, ALP, total bilirubin, serum proteins,
total albumn and globulin, 7- GIT, BUN, Serum creatinine, serumuric acid,
CPK, and WOi20e/148¢8 (i ncl udi ng m croal bum nuria and ket @GTAN2012/00006%A |

| aboratory paraneters were evaluated at enrol nent visit (Wek 0) and at
Weeks 2, 6, and 12. Statistical nethods For the efficacy endpoints,
treat rrent ef fect was eval uated using an anal ysis_of variance gA\l&)\/A) nodel
Wit h f actsodignf asetaisagenionia shHion. BDORIWD CarbpRsile: feditmearalgradipio 4e

esti mat ed sl ot NGl GAShERANAE pERARSy LBt RRSaAthaaBisleNCe 1 nter val s

(Gs) fr tat stlca significance was defined as a
t wo- si ded p- va1haephaﬁn@i§utloalllly astéptables exaipients yare nelpdechias lopst @"%irffﬂﬁyzed usi ng

appropri at e. st tica t
Cobulat i crtgieer SRt Ao FRYCRLE BReDALR NeASOWERIND dibfls ARARREY
| abor & Oragemarcaaleﬁ@efgem,rsmrfpcmemmlntﬁomddmdikevi sit. Summary statistics for

clinical laborator ers and. v LIS, wer e [t r each
visit. Alist Qﬂt“e % Eﬁ[’r’i%? h}“ v AR "8%%“ t akpacmaeurlf“r)fpo}]?ﬁ Stlg%%)/&berl od was
sunmar i S%lymethacry?db’ﬁrsélected/ effidng E\ﬁﬂf@xtpqﬁadsnmm ﬂgorﬁ(h:e sM‘fdbutﬁéthﬁ btionary for
Regul atory Activities SAEs wer e

Ver d
sunmmar i ze‘a’c@ﬂem‘érsﬁpﬂum Woré P@%ﬁ'g Ula Q@Fea%dé’ = ér‘?ﬁl %ﬂ}}tw ‘ preferred

term for c,ty(:%a&mﬁ‘tCﬁﬁ@fsgﬁeﬁld@-dMﬁrafi@ 6V Bitted (J Rokse, whltd sédas, sddiwed udi ng
t hose arising before or after treatnment was in Iuded n é&me | isti ngs.

Separ H e dhlasidengjycase ruseay s@uahg eicipg carbpnnte aljkaglia, qrbséqj glogs: §E ntinuati on
fromthe é;‘iéi'@')(c,d q;r LY Qﬁﬁld@\‘mﬁ%@‘h& WaRd 3o Sabeh¥rs aneced frb@]adavo@bludy to.

eval uat e rrgoun orrmaél) in hypertriglyceridema in HV
associ at e&tllbm,p@dlysfb whﬁlydrpﬁﬁ@tﬂﬂagegé% leopiht mlynf}h%flaks? selseted gtonst udy

desi gned ]%&r@ts athdn fa 8&)@? %d Plin. S/ﬂ](tf?;(aﬂal?trﬁgerﬁg fn'cﬁlag)bu't Brel it ﬁlﬂﬂ@(ﬂtop\c/’\%m ati-on.

The resul npoun ornul a m phase 11 studies in
2012/ 1048B9;m6rr¢s|pmeusz/ac(do@©9mm/§¢m1@id@bxﬁea sgdjmpemaldelwms sylfepalates hat

conpo a t,,pnce daily
dosi ngg] PW f eglf”rpé? 38'(‘”(:? ac' ﬁaotledd %netthp ng{egfr?ﬁﬂué%g%]tn %g’\éﬁg@;ggor ption of
conmpound & roorlimited l(ol )b;cadmmatewgltwalstm egﬁblmrmmdewd@rlﬂm ponassimednpr ef er abl y
in fasting condition. ed upon. t bserv t A aily in
fasted coHERUSHEmodlD- \gaiil}% éag'\?opcg'g%se st 'ml? Eé{ﬁ: fiﬁ Cégt UDY
POPULATI hbdurat 8sdiam £ndiGieEing 1obhsatiag Sgetm;mss@trich]fde gait atel noofimitbdtof ol | owi ng
criteria were. eligible for enrol nen 101, d fenmal es
aged 18- Bhcginpehicnate hyéB?vFP*?‘?FgEFgﬂﬁa ]ﬁr??)]s ?%de‘B’P Sﬁi’&l f%ﬁa‘Sﬁ“ﬁﬁP? or at

| east ;38 RBA! Chelatg Gensd akhRe ARK 4reGiot@imifedrtoaMaltenaid Pemewdk Scpkior to ‘
inclusion in the study and ART regi men, not ected _to ch n next 3
nont hs. = Surfpce Sﬂb’eé‘éﬁﬁs H1ciude byt grg 1 ﬁlé{@?ﬁ?stédﬁﬁrgorl-ﬂ’ rfackel ‘fcggﬁjﬁ‘i}“ (at | east
1 roder at gQr é{?él@é/&ro%sl | pedintde’ OBAY doeahide eMBAe oA Pyadoatgn and
patient, excep i sol at ed abdom nal obesity Lé@clé Triglycerides >200 to 500 ng

% 6. CD4melieside a9l »SU] ghgoside; Anionic surggiant slecidofrom reahidim asid @ad med
consent fQar. Aﬁ(ﬂfnﬁé SiPatkhighC] grfﬁclf'dﬁ sdi&dd! ffong Qety HEMEMENhem diti @A lordhide

Adm ni stere The stu had a single arm Subjects received 4 ng of
conpo@hd afd detylpyidiniyn yhloridd. I y once daily in the norning before breakfast,

for a period qf a%zenwgﬁ;ﬁem fiftlihion ©lusdrAVSS teQptlrRHRor BredHich o?)

Compound of formula I'va ent magnesi um salt of carboxylic acid in
the form dfevmhom @f theroyppous qfolipddystrophyi. dh a prefaresd| qmlmdimllté ¢ midi net hyl

sul f oxi de Iorone slightl ol | uble in
wat er . ThEO“B @5°Ws“58up& &Eére%tgg ﬂtn%ooa§ Hyc?agleg gﬁg gfl ﬁ]g -Z’P&Oﬁg%gctl ve

i ngr edi enHIV 3&&timpd Ypddystrophgt ch no EMK328 was used during the study. The
study dru nuf.act ur.ed, and cka facili.ty.

3012 10430 9POFIPRDO 12 DOUTEYT P! N SEBPPIh S Tate  Bfivperiophy.

: lipoatrophy and metabolic abnormalities. Moreover, lipohypertrophy includes the

enlargement of dorsocervical fat pad (cdmmonly called "buffalo hump"), expansion of .

the circumference of the neck by 5-10 cm, hypertrophy occurs in breast, Central truncal

8 .



The primary efficacy endpoint was to determ ne the percent change in TG

| evel s frombaseline to Week 6 and Week 12. Secondary Efficacy Vari abl es
5The secomdani/wifebcacy endpoi nt was to determ ne the pectaNtoizheage in
LDL, VLDL, HDL, total cholesterol, non-HDL Chol esterol (neasured val ue),
Apo A, and Apo B, C-peptide and fasting insulin for HOVA beta and HOMA IR
| evel s from baseline to Wek 6 and Week 12. STATI STI CAL METHODS PLANNED
I N THE PROPOIGLreARD frodn MERM Mamranptercgmptin, symppetse and ayymegtriqnd

Anal yti Cg'ao PLans A fare aat&?n lipos &H‘F#e?xoﬁ%o@ﬂl?%lﬁﬂﬁk&hﬁdn@a%sﬁt']S?tgé CS were

summar i zed@°P8r>Conpotin atment arm For continuous
measur erremhﬁleﬁlmmy mmagﬁ bredsts, feenally ne dianxillae, smprapubia éati s dpubiSD) and

range were ta ted For neasurenent's such as gender, the
frequenci'®8 8}?&6&?‘%‘“ gf’f'ggléBG aﬂ%’&?ﬁ’/s”é%s The primary efficacy
variagl e was 1L afr@;ﬂithctl@dkslal’teﬁﬁbraltwééﬁﬁgaﬁd misslofibbutdrizons fat fremttheat ment

peri od- conpare basel ine. The cha ﬁglge from ba eline was dgblg[m ned as

the di fféh%ﬁr‘féébltféelvé‘ew RECIHESS O qctaf apnPFf’éa‘ECﬁeVHf B@Fﬁ"lfa raRe 6 /

20\Weeks %?e}asénglbkﬁ\@neléﬁ§ﬁisb@% depRtedtfien ﬂfefdrﬁa;c‘s}’loﬂﬂ&pﬁhﬂgh§ and bexeckent ef f ect
was. eval uated using an anal ysis of vari ance ANOVA) nodel with factors for

basel i ne (pgitPherabasyiBa: WithPEMRiRIGE OBtE sregh “i/l%‘r"é‘“éé't FStSHEF usi ng t he

| east - square Reaf3)il lagh@mﬁmi'esgﬁdﬁlg@ﬂﬂégn@@ﬁﬁii%n iNtBbNALD] bfd Fglfdeatie t he ANOVA
nodel . Statistical significance was defined as a two-sided p-val ue <0. 05.

25Al 1100t H@relss@@énd?dﬂgﬁderheﬂbdiemlg/ vitporrotgim| (Hde) whplsgerappeydy i Bt ati sti cal
met hods. re51st?nce t e?&lalgegestrﬁﬁﬁitus %Hﬂl&tl gbqé%laper Protocol (PP) analysis were

carried out fTor e stu P an yS|s was consi dered definitive while
the I TT anal y§ihg WOQMSOfdéleeme%pp‘mevime dueirtd ribeix heneficiahleffagtapy si s.

111 cacy oo opl g aEbeRsEPele, ShRA Rk AR GRIMRSY 2 0 ¢

mal e, ms&ypepmphyacbrmmh)rmhindrstrﬂ;htuyn)] Ayslipdehi, dfluddst l(dme@aalmsg/ Rrp- and LDL -
(6.25 at Visit edt y and was
asses]s?abl WatB’fyf‘i(’Egé'ﬁ"S "{’p%g g? ?ﬁ‘é‘/da'}@ m%'%%ﬁ)ﬁg]% PERCS qgaﬂ% 3 Fgf romt he
efficacy 1ﬂ1§3§dt)()§@5tlen-fh€d’p©ft&f@Jt@brﬂiﬁ@ﬂl&é sélf ped@paivibgtect s were anal yzed for
efficacy. Primary End@m nt s Theﬁggrce chag e from LI ne in

serum TG | eve™MOEevepetir Bedifg Mpgarisms Wiedyingvinisg™e uff§ ot ‘iy nula (1) 4

My was statirsiobdNeldfalStyPBinbics daded (ondd 984 aBP hamish studibs hiP eQflainrtks pect ively
[ p-val ue: <O0. 0001. each ) (Table 1). Table 1:-Analysis of CQ]?B%%
) Visit

Tri gl ycerratheggnegis @If}hefqhéﬁ*ﬁeﬁa%@q FECHY PRestly bE%%ﬁ%%‘éW st
COVPQYND (e EORMIACK! P14 BBl GDEIER)de TRovERB/ thnkcrifiask tinfiblord ANRTYHAN  SD
30168 e?pe?:iga]]y stavudine and zidovudine, are implicated as follows: ' |
() decreased production of retinoic acid and triglyceride uptake: Pls have-a high
affinity for the catalytic site of HIV-1 protease, which shares a 60% sequence
homology with 2 proteins involved in lipid metabolism, cytoplasmic retinoic acid—
25 , binding protein type 1 (CRABP-]) and low-density lipoprotein receptor-related
protein (LDLR-RP). Inhibition of CRABP-] impairs the production of retinoic acid,
leading to decreased fat storage and adipocyte apoptosis with the subsequent release
| of lipids into the circulation. Inhibition of LDLR-RP results in hyperlipidemia v
secondary to the failure of hepatic and endothelial removal of chylomicrons and
30 triglyceridés from the circulation.
(ii) inhibition. of mitochondrial DNA (mtDNA) polymerase gamma: NRTIs inhibit.
mtDNA polymerase. gamma, leadihg to mtDNA depletion, respiratory chain

dysfunction, and reduced energy production, which, in turn, causes insulin

9
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résistance and secondary dyslipidemia. Interestingly, mtDNA is depleted only at
normal oxyge'nllevels——hypoxic adipocytes do not take up triglycerides and are
‘resistant to mtDNA-induced démage, except after treatment with NRTIs.
(iiiy inhibition of lipid mefabo_lisfn:i Some Pls, particularly ritonavir, inhibit cytochrome
5 P450 3A, a key enzyme in ]ipid metébolism.
. (iv) prevention of the developmenf of adipocytes: Saquinavir, ritonavir, and nelfinavir
(all Pls) directly inhibit the development of adipocytes from stem cells and increase
the metabolic destruction of fat in existing adipocytes.
In an embodiment the compound of formula (I) or pharmaceutical composition
10 containing the compound of formula (1) cure or prevent or alleviate at least one
symptoms of lipodystrophy including, but not limited to, acting as an agent for
lowering &/or an agent used to control blood glucose levels, an agent used to control
lipid levels, e.g., as an agent used to lower control cholesterol, an antioxidant, an-
appeiite suppressing agent, an anfi-obesity agent, an antibiotic/ prdbiotic or an anti- -
15  inflammatory agent.. In another eh’nbddiment the pharmaceutical cdmposition cure or
prevent or alleviate at least one symptoms of lipodystrophy including, but not limited to
triglyceride level, VLDL level and Apo B level in serum. In another embodiment the
pharmaceutical composition cure or prevent of lipodystrophy by improving at Jeast one
of the condition selected from HDL level, Apo Al level, HOMA of beta cell function
20" derived from c-peptide. ' o
In another embodiment the compounds according to Formula (I) can be used
alone or in combination e.g., as an adjunct therapy, with at least one other therapeutic
agent.. Compound according to formula (I) can be co-administered with a therapeutic 3
agent uséd to reduce one or more of the symptoms of lipodystrophy including, but not
25 limited to, an agent used to control blood glucose levels, an agent used to control lipid
levels, e.g.,. an agent used to lower control choleétérbl, an antioxidant, an appetite
suppressing agent, an anti-obesity agent an antibiotic/ 'probioﬁc or an anti-inflammatory
agent. Such combin.ation treatment may be adjuncf to anti-retroviral thérapy. In a
preferred embodiment the compound of formula (I) administrated alone or in
30 combination for the treatment of lipohypertrophy, lipoatrophy and Métabolic'

abnormalities in HIV patient.

10



p-val ues <0.0001 % Change fromVisit 1 (LS Mean SE) -40.984. 89

p-val ues <0.0001 WD 2012/104869PCT/ 1 N2012/ 000069 _ Table 1:-Analysis of
change i worn/wesspi de (ng/ dL) from baseline by visit PCCONVROLMND6Y OF
FORMULA (I') 4 ng Laboratory Test (Unit) Visit (N=49) Visit 4(Wek n 49

The compound of the present invention when M+ represents K, Mg can be
prepared by the processes disclosed herein below along with suitable modifications
known to a skilled persoﬁ; | -

, Example 1
5 Preparaﬁon of (S)-a- Ethoxy-4 [2 [ -methyl-5- [4 -(methylthio)phenyl]-1 H-pyrrol-1-
yllethoxy]benzene-propanoic acid ethyl ester
‘Ina dry, 5 L round bottom flask 2.1 L toluene was taken under nitrogen. To this 366.1
g “ethyl (S)- a-2-ethoxy-3-(4- hydroxyphenyl)proplonate was added at ' room
temperature. '

10 The reaction mixture was stirred under heatmg, using Dean- stark apparatus, to
remove water azeotropically. The reaction mixture was cooled to 50 °C. To this was
added 319 g anhydrous potassium carbonate and stirred at 90-92 °C for 1 hr. Cooled to

- 65 OCV and added 500 g 2-(2-methy]-5-(4-(méthylthi0)phenyl)—]H—pyrrol-]-yl)ethy] :
methanesulfonate and 22 g tétra butyl ammoniurﬁ bromide. Reaction mixture was

15  heated to 87-92 °C and stirred for 46 hrs. Cooled to 70-75 °C, added 1.5 L toluene,
charcoalised using 75 g charcoal and cooled to room temperature. Filtrate washed with
alkaline solution, washed with water, dried over sodium sulfate and concentrated under
vacuum to obtain (S);a-Ethoxy-4-[2-[-methyl-S—[4-(methylthio)phe'nyl]-lH-pyrro]-l-
yl]ethoxy]benzene-propanoic acid efhyl ester. |

20 Yield: 650 g, HPLC pufity: 84.10 %; % Yield 76.0 %.

' Example 2 |
Préparation of (S)—a-Ethoxy-4—[2-[-methyl-S-{4-(mefhy]thio)phenyl]-1H-pyrro]-1-
yl]ethoxy] benzenepropanoic acid magnesium salt. |

In a dry, 250 mL round bottom flask 80 mL methanol was taken. To this 20 g

25 (S)—a-ethoxy-él-[2-[-methyl-S-[4-(methylthio)phenyl]-]H-pyrro]-l-yl]ethoxy]benzene-
propanoic acid ethyl ester was added at room temperature, under nitrogen. To this 1.89
g sodium hydroxide dissolved in 20 mL water was added and stirred at room
temperature for 3 hours to complete hydrolysns Solvent was removed under reduced
pressure. 150 mL water was added to concentrate the matenal Impurlty was removed

30 by solvent washing. To aqueous layer was added 5 g magnesium acetate tetra hydrate
(dissolved in 20 mL water) and stinéd with for 15 min. Sticky material was extracted

with dichloromethane and subsequently add n-heptane to precipitate (S)-a-ethoxy-4-

11
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10

15

20
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Change fromVisit 1 -134.71+10.78 (LS Mean SE) p- val ues
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[2-[-methyl-5—[4-(methy]thio)phenyl]-lH-pyrrol-1-yl]ethoxy]benzenepropanoic - acid
magnesmm salt. Solid was filtered, and dried. '
Yield: 10.3 g; HPLC Purity: 98.32 %; Chiral purity: 97.64 %.

Following the process similar to those described in Exainp]es 1 & 2 the

following batches of );a-Ethoxy-4-[2-[-methyl-S—[4-(methylthi0)phenyl]-]H-pyrro]-]-

ylJethoxy] benzenepropanoic acid _‘ma'g-gnesium salt were prepared.

No. | Batch no. Input | Output | % Yield HPI.JC Chiral
' ' : . purity purity

1 | Example 3 10 g 502 g 6121% |9822% |98.58%

2 Example 4 10g 497 ¢ 60.68% |97.91% |-

3 Example 5 15¢ 734 ¢g 61.94 % 98.20 % -

4 Example 6 15¢ 838¢ 67. 50 % 99.05 %

Similar reaction carried out using Magnesium ch]orlde ' :

5 Example 7 10g 65g 7925% | 9853% |9932%

Similar reaction carried out using Magnesium sulfate

6 Example 8 10g 68¢ 8291% [98.5%

The present invention further discloses use of said compound of formula (I) or

“their suitable pharmaceutical compositions for the treatment of lipohypertrophy,

lipoatrophy and metabolic abnormalities in HIV patient.
| Example 9

(S)-a-Ethoxy-4-[2-[-methyl¢5-[4-(methy]thio)phény]]- 1H-pyrrol-1-yl]ethoxy]
benzenepropanoic acid potassium salt.

In a dry, 250 mL round bottom flask 72 mL ethyl acetate was taken. To this 10
g. (S)-(-)a-1-phenylethylamine salt of (S)- a-ethoxy-4-[2-[-methyl-5-[4-(methyithio)
phenyl]-1H-pyrrol-1-ylJethoxy]benzene -propanoic . acid was: added at room
temperature and subsequently 50 mL water and 4.8 mL dilute hydrochloric acid (water
1: 1:35% HCIl) was added and stitred at room temperature till solid was dissolved.
Layer was separated and organic layer was washéd with Water, dried over sodium
sulfate and solvent removed. 9.2 g oily ma;s obtained. To this was added 50 mL
methanol and stirred under nitrogen. To this was added 1.81 g potassium t-butoxide and

was stirred at room temperature for 15 min. Solvent removed and added n-Hexane.

Again n-hexane was removed and added methanol. Solvent removed under vacuum.

12



1 (LS Mean SE) p- val ues <0.0001 Key to abbreviations: LSM
square nmeans; N = number of subjects in the treatnment group; n =
subj ect s WAOII0#8SA- M SSi ng basel i ne and post - basel i ne PATAN12/80069

standard deviation; SE = standard error; TG = triglycerides. Note:

<0.05 indicates significant and from ANOVA nodel

Chol esterol: There was an increase in the HDL chol esterol Iev%éﬁ
a

admi ni st rHgresaops¢ mBasishobiaingd-oPried dtngndsr yaopum fogeet iy oyt
paseline dayiBaSheleRhis pﬂknﬁflm%@lgl 9W{Hén%eﬁr@géﬂéioa (1) #idg at Véek

6 and Vééﬁ

s st tls I cal significant "(29.925

= | east
nunber of

p- val ues

Secondary Endpoi nts HDL

fol |l ow ng
nge from

and 34.566. 13,

respect i wetagsijup-salal ue: <0. 0001 each]) (Tabl e 2). Table 2: Analysis of

Vg 7 B L BN B RS B "enol esteror (myy ol

change i
(Unit) W
Visit sl

10

15

20

25

30

n 49 . Example 10
Title of Study: A Prospectlve Multi-Centric, Open -Label, Smgle Arm Study to
Evaluate the Safety and Efﬁcacy of 4 mg of compound of formula (D in
Hypertng]ycendemla in HIV Associated Lipodystrophy. 7
Objectives: The objective of this study was to evaluate the safetyAand efficacy of 4 mg
of compound of formula (1) in hypertriglyceridemia in HIV associated lipodystrdphy.

'Methodology: This was a prospective, multi-centric, open-label, single arm study.

to evaluate the safety and efficacy of 4 mg of compound of formula (I) in
hypertnglycerldemla in HIV associated lipodystrophy.

After obtammg informed written consent, subjects with hypertrlglycerldemla in HIV
associated lipodystrophy, on treatment with HAART for at least 18 months and

satisfying the inclusion and exclusion criteria were enrolled in the study. The subjects

received 4 mg of compound of formula () tablet orally, once daily for a period of 12

weeks. During this 12-week program, safety parameters were assessed at weeks 2, 6,
and 12 and the efficacy was evaluated at week 6 and 12. '

Number of patients: Planned: 50, Analyzed: 50

Test product: Compound of formula (I)

Dose 4 mg

Duration of treatment: 12 weeks

Mode of administration: Oral .

Batch number: EMK328

Criterja for evaluation: Efficacy:

The primary efficacy endpoint was to assess the percent change in TG levels from
baseline to Week 6 and Week 12. The secondary efficacy endpoint was the assessment
of -LDL,' VLDL, HDL, Non HDL cholesterol, Total cholesterol, Apo Al, Apo B, and
C-peptidé and fasting insulin for HOMA beta and HOMA IR.

Safety: '

13
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Clinical examination and recording of adverse events (AEs) was done‘ on all
~ visits. Electrocardiogram was recorded at screening visit and at Week 12. Urine
pregnancy test was conducted at screening visit _ |
Haematological examination included haemoglobin, haematocrit, red blood cell
5 (RBC) count, white ‘blood cell (WBQO) count with differential (neutrophils,
lyndphocytes, monocytes, eosinophils and basophils) and platelet count. 4
Biochemistry tests included AST, ALT, ALP, total bilirubin, serum proteins, total
albumin and globulin, y- GTT, BUN, Serum creatinine, serum uric acid, CPK, and
urine R/Ms (including microalbuminuria and ketonuria).
10 Al laboratory parameters were evaluated at enrolment visit (Week 0) and at Weeks 2,
6, and 12. ' |
Statistical methods
For the efficacy endpoints, treatment effect was evaluated using an analysis of
variance (ANOV A) model with factors for baseline and treatment. Treatment effects’
15  were estimated using the least-square means (LSM) and 95% confidence intervals (Cls)
from the ANOVA model. Statistical significance was defined as a two-sided p-value
<0.05. All other secondary endpoints: were analyzed using appropriate statistical
methods.
For safety analysis the frequency tabulations of abnormal physical examination
20 and abnormal clinical laboratory parameters were presented for each visit. Summary
statistics for clinical laboratory parameters and vital signs were presented for each visit.
A list of concomitant medications taken during the study period was summarised. _.
Adverse events were coded using the Medical Dictionary for Regulatory
Activities (MedDRA) (Version 14). Adverse events and SAEs were summarized
25 | overall, by system organ_c]ass (SOC) and by MedDRA preferred term for treatment
emergent adverse events (TEAEs). All AEs, including those arising before or after
treatment was included in the listings. Separate listings were provided for SAEs and
AEs leading to discontinuation from the study.
STUDY DESIGN | _
30 * This was a safety and efficacy study to evaluate 4 mg of compound of formula
() in hypertriglyceridemia in HIV associated lipodystrophy. This Was exploratory
proof of concept study designed to assess the proof of safety and efficacy in intended

. population. The results of compound of formula (I) from phase 1l studies in

14



Change fromVisit 1 (LS Mean SE) 9.17+1.99 p- val ues <0. 0001 % Change
fromVisit 1 (LS Mean SE) 29.92+5.73 p-val ues ,<0.0001 Visit 4(Wek 12)
g 49 MVELO 20128004866. 14+ 14. 84 Medi an 47.70 M ni mum PTTAE2012/MER6ITUM

2. 89

Dyslipidemia subjects demonstrated that compound of formula (I) 4 mg is well

‘tolerated» and effeciive at once daily dosing. Phase 1 study demonstrated food
significantly affects absorption of compound of formula (1), eo dru'g was recommended
to be consumed pfeferably in fasting condition. Based upon these observations 4 mg

.5 once daily in fasted condition was selected for present study -
SELECTION OF STUDY POPULATION
Inclusion Criteria v
Subjects who satisfied all of the following criteria were eligible for enrolment in the
>study: | |
10 1. Males and females aged 18- 65 years.
2. Confirmed d1a0n0515 of HIV1 and on HAART for at least 18 months.
3. On stable ART regimen for at least 8 weeks prior to inclusion in the study and
ART regimen not expected to change in next 3 months.
4. Subjects clinically diagnosed as HIV lipodystrophy (at least 1 moderate or ’
15 ~ severe lipodystrophy feature identified by doctor and patient, except isolated
~ abdominal obesity) |
5. Triglycerides >200 to 500 mg %.
6. CD4 count of >50/mm’
* 7. Subject who had given informed consent for participation in this trial.
0

TREATMENTS
Treatmente Administered

| The study had a single arm. Subjects received 4 mg of compound of formula (I)

f orally once daily in the morning before_ breakfast, for a period of 12 weeks.
25' Identity of Investigational Product(s)

' - Compound of formula (1) is divalent magnesium salt of carboxylic acid in the
form of white, amorphous powder, which is freely soluble in dirﬁethyl sulfoxide,
dichloromethane, slightly soluble in methanol and insoluble in water. The drug was
supplied as uncoated tablets of 4 mg of the active mgred1ent

30 Supply from batch no EMK328 was used during the study. The study drug was
manufactured and packaged in cGMP facility.

"15



Change fromVisit 1 (LS Mean SE) 10.87+2.08 p- val ues <0. 0001 % Change
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Tabl e 2: woabisiosseof change in HDL Chol esterol (ng/dL) PronNpasedooee by
visit _ Laboratory Test (Unit) Visit ng, COVPOUND OF FORMULA(I) 4 (N=49)
p-val ues <0.0001 Key to abbreviations: LSM = | east square neans: N = nunber
of subjects in the treatment group; n = nunber of subjects having .

non- m ssiPrighabaBfficacyeV aiatllexdst - basel i ne val ues; SD - standard devi ati-on; SE

= standard error; .HDL =. high density. l.ipoprogsein,. P yal <0. 05
i ndi cates si gﬁﬁ‘? PUBRY eﬁfﬁaffﬂ%‘”ﬂﬁw\l{" r(%%tgré]ﬁne %@ gﬁf%&%ﬁ&?}ﬁgf]&%ﬁs ulin
Resi st anGeym JREMR taSeRB ahdWeeRS2 i n insulin resistance after treatnent

with compound of formula (1). The percent change in HOVA 1R from basel i ne
fol | owi ngeedimiEdticasy VRS compound of formula (1) 4 ng at Week 6 and

Veek 12 was stft kebhdad) EMc&g%Hf)éiﬁta\ﬂés 16 Yétefhlifte 2 FRRENDEaARSIN/UDL,
respectivel y[ p-val ue: '<0.0001 eac%]L) (Tabl e 3)
VLDL, HDL, total cholesterol, non-H C
Apo B, C-peptide and fasting insulin for HOMA beta and HOMA IR levels from
baseline to Week 6 and Week 12.. .
" STATISTICAL METHODS PLANNED IN THE PROTOCOL AND

10 DETERMINATION OF SAMPLE SIZE

holesterol (meésﬁred vélue), Apo Al, and

Statistical and Analytical Plans
The demographic and baseline characteristics were summarized for compound .
of formula (I).4 mg treatment arm. For continuous measurements such as age, the
mean, median, standard deviation (SD) and range were tabulated. For categorical
15  measurements such as gender, the frequencies were computed.

Efficacy Analyses:

The primary efficacy variable was the reduction in TG at Week 6 and Week 12
of the treatment period compared with “baseline. The change from baseline was
d.etermined as the difference between the means for the _treatmeﬁt period (Weeks 6 /

20 Weeks 12) and the baseline. | _
For the efficacy endpoints, treatment effect was evaluated using an analysis of variance
(ANOVA) model ‘with factors for béseline and treatment. Treatment effects were
estimated using the least-square means (LSM) and 95% confidence interva]sv(CIs_) from -
the ANOV A model. Statistical significance was defined as a two-sided p-value <0.05.

25 All other secondary endpoints were aﬁalyzed using appropriate statistical methods.

Intent-to-treat (TT) and/or Per‘Protocoll (PP) analysis were carried out for the’
study. The PP analysis was considered definitive while the JTT analysis was considered

supportive during the trial analysis.
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Tabl e 3: Anal yses of change in HOVA of
frombaseline by visit Laboratory Test (Unit) Visit COVMPOUND OF FORMULA(I)
4 nmg (N=ASP 2pivm4ssd | nsul i n Resi stance for C Peptide Vi eCt/mi2m2/d®o69. Mean 1
SD 1.59 0.82 - Median 1.40 M ni mum 0. 50 Maxi mum 3.80 Visit 3(Wek 6)

i nsulin resistance for C Peptide

n fl49

10

Mean SD

EFFICACY RESULTS AND TABULATIONS OF INDIVIDUAL RATIENT DATA

AnalySIS of Efficacy

One subject identified as 'EHT004 in the study a 35-year-o]d male, was reported
with abnormally low levels of HDL (3.95 mg/L) and LDL (6.25 mg/L) at Vl‘slt 1.

Though this subject completed the study and was assessable for efficacy, it was decided

to exclude this subject from the efﬁcacy analyses. Therefore a total of 49 vsubjects' were

analyzed for efficacy.

Primary Endpoints

The percent change from baseline in serum TG levels at Week 6 and Week 12

following compound of formula (I) 4 mg was statistically s;gmf'cant (-40.98+4.89 and -
45.1143.60, respectlvely [p-value <0.0001. each]) (Tab]e 1.

Table 1:-Analysis of change in Triglyceride (mg/dL) from baseline by visit
' COMPOUND
OF FORMULA
. M4 mg
Laboratory Test (Unit) Visit (N=49)
TG (mg/dL) Visit T n 49
Mean + SD 301.68 + 86.99
Median 275.45
Minimum 200.10
Maximum 481.42
Visit 3(Week 6) |n o
| Mean + SD 172.81 £ 106.30
Median 147.68
Minimum 42561
Maximum 631.08
Change from Visit 1. | -128.87+£14.96
(LS Medn + SE)
p-values <0.0001
% Change from Visit -40.98+4.89
P
(LS Mean = SE) .
p-values <0.0001
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1.86 0.77 Median 1.70 M ni mum 0. 90 Maxi mum 3. 60 Tabl e 3: Anal yses
of change in HOVA of insulin resistance for C Peptide from baseline by

vi si t Laibap o869 Test (Unit) Visit COVPOUND OF FORMURSTIN2042/090¢N=49)
Change fromVisit 1 (LS Mean SE) 0.270.05 p- val ues <0. 0001 ,

Table 1:-Analysis of change in Tl:iglycefide (mg/dL) from baseline'l;y.visit

COMPOUND
OF FORMULA
. (I 4mg
Laboratory Test (Unit) Visit B : (N=49)
’ TVisit 4(Week |n 29
12) -
Mean+ SD 166.97 + 89.17
Median 1 45'.9]
Minimum ' 46.88

Maximum 387.69
Cﬁange from Visit 1 -134.71£10.78
(LS Mean + SE)
p-values : <0.0001
% Change from Visit -45.11£3.60
1.
(LS Mean + SE)
p-values <0.0001 |

Key to abbreviations: LSM = least square means; N = number of subjects in the treatment
group; n = number of subjects having non-missing baseline and post-baseline values; SD =

standard deviation; SE = standard error; TG = triglycerides:

Note: p—values <0.05 indicates significant and from ANOVA model

Secondary Endpoints
HDI, Cholesterol:

" There was an increase in the HDL cholesterol levels following administration of

5 compound of formula (I) 4 mg. The percent change from baseline in HDL cholesterol
following compound of formula (I) 4 mg at Week 6 and Week 12 was statistically
significant (29.92+5.73 and 34.56+6.13, respectively [p-value: <0.0001 each]) (Table
2). \
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% Change fromVisit 1 (LS Mean
4(Week 12) n 49
Maxi mum 3weQo12/@mwuge from Visit 1 (LS Mean

<0. 0001

Mean

SD 2.15 0.62

SE) 27.874.22

Medi an 2. 10

p-val ues <0.0001 Visit

M ni rum 1. 10

SE) 0. 560. @6T/INpH /800065

Tabie 2: Anélysis‘ of change in HDL Cholesterol (mg/dL) from baseline by visit
| COMPOUND
OF
FORMULA() 4
. mg
Laboratory Test (Unit) Visit  (N=49)
HDL Cholesterol (mg/dL) | Visit 1 n , 49
Mean + SD 3527+ 785
. |Median 34.52
Minimum 22.23
v Maximum 49.90
Visit 3(Week 6) |n 49
‘Mean + SD 44.44 + 14,04
Median 43.36
Minimum _ 20.13
Maximum 73.50
Change from Visit ] 9.17+1 .99
(LS Mean + SE)
p-values - <0.0001
% Change from Visit 29.92+5.73
(LS Mean = SE)
p-values <0.0001
Visit 4(Week n 49
12) .
l Mean +SD 46.14 £ 14.84
Median 47.70
Minimum 17.61
Maximum 82.89
Change from Visit 1 10.87+2.08
(LS Mean + SE)
p-values <0.0001
% Change from Visit 34.56+6.13
1‘ .
(LS Mean + SE)
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% Change fromVisit 1 (LS Mean
HOVA: honeost asi s npde

abbr evi ati ons:

LSM = | eawO 28tuimmss9neans; N

SD = standard devi ati on;

significant and from ANOVA node

SE) 58.295. 74
assessnent,

| R

p-val ues <0.0001 Key to
i nsulin resistance,

= nunber of subjects in thePCTARTRNE006Y OUP; N
= nunber of subjects having non-m ssing baseline and post-baseline val ues;

SE= standard error

| nsul i

Not e:
n (fasting):

p- val ues <0.05 indicates

There was an i ncrease

in insul
change 1n Insulin

fraombaseline_f

in oS %ﬁ@sn@“cﬁﬁné«:ﬂ@ﬁbﬂ%%le%%mn%m%%a@élm@ By Wk a (|

‘n\/\nnn admnistration

per cent

2012/ 104869PCT/ | N2012/ 000069
was statistically sid
<0. 0001 each]) (Tat
(fasti-ng) from baseline by vi

Week 12
[ p- val ue:

conpound of
ni ficant (
|l e 4). Tabl
Sit Labor

formul-a (1)

). The

of 21 WO

HIMEOUNLK 6 and

PORAIENG <

OF F LA (1) 4 ng (N=49) Insulin (fasfing) nu/nL Vigit 1mg 49
9 21 6. %gbo'ratory Test (Unit) Visit (N=49)
p-values <0.0001

"Key to abbreviations: LSM

= Jeast square means; N = number of subjects in the treatment
group; n = number of subjects having non-missing baseline and post-baseline values; SD = -
standard deviation; SE = standard error; HDL = high density lipoprotein. ‘
Note: p—values <0.05 indicates significant and from ANOVA model

C-peptide HOMA of Insulin Resistance:

23.713.55 and 47. 106F21 respectively
e 4: Anal yses
atory Test (U

n Insulin
COVPOUND
Mean + SD

There was an increase in insulin resistance after treatment with compound of

formula (I). The percent change in HOMA IR from baseline folIQwing administration

5  of compound of formula (I) 4 mg at Week 6 and Week 12 was statistically significant
(27.87+4.22 and 58.29+5.74 respectively[p-value: <0.0001 each]) (Table 3).

visit

| Table 3: Analyses of change in HOMA of insulin resistance for C-Peptide from baseline by

COMPOUND
OF
FORMULA() 4
| mg
Laboratory Test (Unit) | Visit | (N=49) -
Homé of Insulin Resistance for | Visit ] n 49
C-Peptide ' v ‘
Mean = SD 1.59+£0.82
Median ].40
Minimum - 0.50
Maximum 3.80 '
Visit 3(Week 6) |n 49
' Mean + SD 1.86 +0.77
’ Median 1.70
Minimum 0.90
Maxihmm 3.60 :
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Medi an 7. 40
SD 10. 42+ 5.74

M ni rum 2. 65
Medi an 8. 35

M ni rum 2. 14

Maxi mum 28.06 Visit 3(Wek 6) n 49

Visit 1 (W6 2M24868E) 1. 21+0.

22

_ Mean +
Maxi mum 26. 82 Change from
PCT/IN2012/000069

Table 3: Analyses of change in HOMA of insulin resistance for C-Peptide from baseline by
' |  visit o |
— COMPOUND
OF
FORMULA(I) 4
mg
Laboratory Test (Unit) Visit (N=49)
Change from Visit 1 0.27+0.05
(LS Mean + SE)
p-values <0.0001
% Chaﬁge from Visit 27.87+4.22
1
(LS Mean + SE)
v p-values <0.0001
Visit 4(Week n 49
12)
Méan +SD 2.15+0.62
Mediaﬁ 2.10
Minimum 1.10
Maximum 3.60
Change from Visit 1 0.56+0.05
(LS Mean = SE)
p-values <0.0001 .
% Change from Visit 58.29+5.74
1
(LS Mean + SE)
| p-values <0.0001
Key to abbreviations: HOMA: homeostasis model assessment, IR: insulin resistance, LSM =
least square means; N = nimber of subjects in the treatment group; n = number of subjects '
having non-missing baseline and post-baseline values; SD = standard deviation; SE-= standard
error
Note: p—values <0.05 indicates significant and from ANOVA model

Insulin (fasting):

There was an increase in insulin resistance after treatment with compound of

~ formula (1). The p“ercient change in Insulin from baseline following administration of
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p-val ues <0.0001 % Change fromVisit 1 (LS Mean + SE) 23.71+3.55

p-val ues <0.0001 Visit 4(Wek 12) n 49 Mean SD 11.40 4.45 Medi an
10. 18 NVRI2M 2088693 . Maxi num 24. 29 Change from Vi sPCTANZNIEONBEN SE)
2.20+0. 21 p- val ues

compound of formula (1) 4 mg at Week 6 and Week 12 was statistically significant '
(23.71£3.55 and 47.10+4.21 respectively [p-valué: <0.0001 each]) (Table 4).

Table 4: Analyses of change in Insulin (fasting) from baseline by visit
‘ COMPOUND OF
o ~ |FORMULA (1) 4 mg
|Laboratory Test (Unity . | Visit : (N=49)
Insulin (fasting) pw/mL | Visit | n - 49
Mean £ SD T 921£626
Median - 7.40
Minimum ' 2.65
Maximum 28.06
Visit 3(Week 6) [n 49 _
Mean + SD. 10.42+5.74
Median T 8.35
Minimum 2.14
Maximum B 26.82
Change from Visit ] 121022
(LS Mean + SE)
p-values ©<0.0001
% Change from Visit 1 ' 23.71+£3.55
(LS Mean + SE)
' p-values © <0.0001
Visit 4(Week n 49
12) | |
Mean+ SD ' 1140+ 4.45
Median - 10.18
Minimum o | 5.93
Maximum » 24.29
Change from Visit 1 2.20+0.21
(LS Mean+ SE)
p-values : <0.0001
% Change from Visit ] 47.10+4.21
(LS Mean.+ SE) -
p-values <0.0001

22



<0. 0001 (Yo Change fromVisit 1 (LS Mean-+ SE) 47.10+4.21 p- val ues

<0. 0001 WO 2012/ 104869PCT/ | N2012/ 000069 | nsulin HOVA of Beta-cell

Functi on:WORhEY®48@As an i ncrease in HOVA of Beta-cell f&aEINIM2/0@06%ed from
Insulin after treatnent with conpound of fornula (1). The percent change in
the HOVA of 5 Beta-cell function derived fromlnsulin from baseline at Wek
6 and Wek 12 was statistically significant (52 50+14 94 and 45 64+6. 22,
respectfvely [meL,ueAnaq&ng#@hﬁgdesum@ﬂ.stmg;aﬁm%gem plisiTabl e 5)| Table
5: Anal yses of ch ange 1n A _of Beta Cell unction-for lnsy m

basel i ne by visit Laborator/ Test (Unijt) Visit CC]VPIf\@V'&9 N LA(I) 4 ny
(N=49) BO\/A of Beta Cell Fuphction for {Insulin Visit 1FORNMAILA (Ybtwng| SD

107. 8 i .
2 | S5oatory Test((juxﬁtr} 97. 2pyie M i mum (N=49)

Key to abbreviations: LSM = least square means; N = number of subjects in the treatment group; n
= number of subjects having non-missing baseline and post-baseline values; SD = standard

deviation; SE = standard error

Note: p—values <0.05 indicates significant and from ANOVA model

Insulin HOMA of Beta-cell Function:

There was an increase in HOMA of Beta-cell function dérived.from Insulin

after treatment with compound of formula (). The percent change in the HOMA of

5  Beta-cell function derived from Insulin from baseline at Week 6 and Week 12 was -

- statistically significant (52.50+14.94 and 45.64+6.22, respectively [p-value: 0.0010 and
<0.0001, respectively])(Tab]e-S). '

Table 5: Analyses of change in HOMA of Beta Cell Function for Insulin from baseline by visit
‘ COMPOUND OF
_ FORMULA() 4 mg

Laboratory Test (Unit) Visit - (N=49) |

HOMA of Beta Cell Function | Visit 1 n 48

for Insulin ' |
Mean£SD 107.82 % 52.85
Median 97.25 |

[Minimum | ' 10.20
Maximum 234.50
Visit 3(Week 6) in _ : 49
Mean + SD 136.41 £ 76.00
Median . ' 116.50
Minimum ~ 34.90
Maximum ' . 348.00
Change from Visit 1 T 29.55+8.76
(LS Mean + SE) |
p-values | v 0.0015
-| % Change from- Visit 1 52.50+14.94

(LS Mean + SE)
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10. 20 Maxi mum 234.50 Visit 3(Week 6) n 49 Mean SD 136.41 76.00

Medi an. 116.50 M ni mum 34. 90 Maxi mum 348. 00 Change fromVisit 1 (LS
Mean + SByO029125948976 p-val ues 0.0015 % Change fr omPUIraN2012/0§0b® Mean +
SE) 52.50+14. 94

Table 5: Analyses of change in HOMA of Beta Cell Function for Insulin from baseline by visit
' ‘ COMPOUND OF
) FORMULA() 4 mg

Laboratory Test (Unit) Visit C (N=49)

p-values | 70.0010
Visit 4(Week n | ) 49
12) | | |

Mean SD 137.56 + 46.11
Median - - 125.60
Minimum 9.80
Maximum 273.30
‘Change from Visit 1. v 30.78+4.25
(LS Mean + SE) :
pvalues <0.0001
% Change from‘ Visit 1 45.64+6.22
(LS Mean + SE) _

‘ ‘ "| p-values <0.0001

Key to abbreviations: HOMA: homeostasis model assessment, LSM = least square means; N = number of

subjects in the treatment group; n = number of subjects having non-missing baseline and post-
~ baseline values; SD = standard deviation; SE = standard error |
Note: p—values <0.05 indicates significant and from ANOVA model

Efficacy Conclusions

Primary endpoint:
e There \;/as a statistically significant reduction from baseline in serum TG levels
5 - at Week 6 and Week 12 following compound of formula (I) 4 mg (percent
change of -40.98+4.89 and -45.11+3.60, respectively [p valﬁe: <0.0001, each])

, Secondary Endpoints:

o There was no statistically significant change in the non-HDL cholesterol levels
from baseline following administration of compound of formula (I) 4 mg at

10 Week 6 and Week 12 (p-values: 0.3963 and 0.4646, respectively) |
"~ o There was a statistically significant increase in the HDL cholesterol levels from

baseline following administration of compound of formula (I) 4 mg at Week 6
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WO 2012/ 104869PCT/ 1 N2012/ 000069 Tabl e 5: Anal yses of change in HOVA of Beta
Cell Function for Insulin frombaseline by visit Laboratory Test (Unit)
Visit COVBQUNDO®6IFORMULA(I) 4 nmg (N=49) p- val ues OPODAB2012/00086% 4( \eek
12) n 49 Mean SD 137.56 46. 11 Medi an 125. 60 M ni mum 9. 80

and Week 12 (percent change: 29.92+5.73 and 34.56+6.13, respectively [p-
value: <0.0001 each]). o o
‘o There was a statistically significant increase in the HOMA of Beta-ce]] function
- derived frém C-peptide from baseline following administration of compound of
5 formula (I) 4n_1g at.Week6 and“ Week 12 (68.25+25.58 .and 71.67+16.20, '
' respectiyely [p-value: 0.0104 and <0.0001? respectively]).
e There was a statistically signiﬁcaht increase in the HOMA of insulin resistance
derived from insulin from baseline after treatment with compound of formula »
(1) at 'Week 6 and Week 12 (percent change: 2_9.10&3.94‘and 42.65+3.79,
10 - respectively [p-value: <_0.0001 each]). ' '
Therefore, the compound of the present invention including pharmaceutical
compositions containing the same was found to be useful for the treatment of

lipohypertrophy, lipoatrophy and Metabolic abnormalities in HIV patients. -

15
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Maxi mum 273. 30 Change fromVisit 1 (LS Mean SE) 30.784. 25 p- val ues
<0. 0001 % Change fromVisit 1 (LS Mean + SE) 45. 646. 22 p- val ues

<0. 0001 WOWR0t251088sBr evi at i ons: HOMA: honeost asi s nodel ®E€TANMDNW0069_SM =

| east square neans; N = nunber of subjects in the treatnent group; n =
nunber of subjects having non-m ssing baseline and post- baseline val ues;
SD = standard deviation; SE = standard error Note: p-values <0.05 indicates
si gni fi caWe ckim, fr om ANOVA nodel Efficacy Conclusions Prinmary endpoint:
There was a statistically significant reduction frombaseline in serum TG

| evel s 5af. Weakethodfisl Meakarhent off ligudlyRebphe Raae comdfristo bafIndstdring # Ny
(percent change of -40.984. 89 and -45.113. 60, respectively [p value:

<0. 0001, eaE%TWmE%EBQHQﬂQUEnde|nts ' There was no statistically
significant change in the nen-HDL chol esterol Ievekﬁ from basel i ne
fol | owi ng admi ni stration of| conpound: of fornulﬁ (1) |4 ng at 10Week 6 and
Week 12 (p-values: 0.3963 and Q. 4646, re by)| There was a -
statistically significant ijncrgdse in Dl chol esterol |evels from
basel i ne fol |l owi ng adm ni stjr omofoconpouyid of fo M a (1) 4 ng at Week 6
and Week 12 (percent changel .92+45.73 and' 34. 56+6] 13, respectively

[ p-val ue: <0.0001 each]). : ' ' : '

5 \ @
wherein ‘R’ is selected from hydroxy, hydroxyalkyl, acyl, alkoxy, a.lkylthio, _
, vthioa'lkyl, aryloxy, arylthiorand M* fébresenté suitéble metal célioné selected from -
Na', K*, Ca™, Mg*? to a patient in need thereof. ‘
2. The method as claimed in cléim 1, wherein ‘R’ represents thioalkyl, alkoxy or

10 hydroxyalkyl group. ' _

3. The rﬁethod as claimed in claim 1 wherein ‘R’ represents —SCH3 or -OCHj3 group. ‘

4. The method as claimed in claim 1 wherein M* represents Mg*?.

5. The method as claimed in claim 1 wherein the lipodystophy is HIV associated
lipodystrophy.

15 6. ’Ifh'e‘ method as claimed .in any one of the preceding claims wherein the HIV
associated lipodystrophy causes lipohypertrophy or - Iipdatrophy or metabb]ic
abnormality. | ' |

7. Use of the compdund of forrﬁu]a (1) as claimed in any one of the preceding claims
for the preparation of a medicament for the treatment of HIV associated

20 lipodystrophy. | _ .

8. Use of the compound of formula (I) as claimed in any one of the preceding claims -
for the preparation of a medicament for the treatment of lipohypertrophy or
Iipbatrophy or metabolic abnormality. | _

9. Use of the compound of formula () as claimed in any one of the preceding claims

25 wherein the compound is administrated in a da1]y dosage range selected from 1 mg

to 500 mg given singly or in multiple divided dosage
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There was a statistically significant increase in the HOVA of Beta-cell
function derived from C peptide from baseline foll ow ng adm ni strati on of
conpound w0 28f2010ms6ba (1) 4 ng at Week 6 and Week 12. (68CZANAB2/H6@0end
71.67+16. 20, respectively [p-value: 0.0104 and <0.0001, respectively]).
There was a statistically significant increase in the HOVA of insulin

resi stance derived frominsulin frombaseline after treatnment w th conpound
of for mul A0(Thg daily vesage @s slinadeiajelaip 9 pbichdnin tpapngs:of Jong ¢a-35bmweand

42. 65+3. 79, %}h%%ﬁlggp&ih\{ﬁlmi Paivabdgosasc0- 0001 each]) .- - Therefore, the
conmpound of e present 1 nvention I nct udi ng pharmaceutical conpositions
cont ai ni nd1tThe dedyndosegs a$ olaimkdt ip claém FokfldIwiigy istimghet napga olehmgdp 50

| i pohypert r'onqu, | i poatrophy and Metabolic abnormalities in HV patients.
15 20.25 We'claim 1. A nethod for the treatnment of |ipodystrophy, which
conpr i ses ladftenm el dfugatancaoompse bfktoofpofial ofifbranuld ) as claiimed @i precedlifz i1 s

sel ected from.hydroxy dr oxyal kyl .. acyl .. .al kox | kyl t hi.o, thioalkyl,
aryl oxy, ar ﬁ]a["ﬁggli’éfﬁdé WP@B?%@&%@"%? &) 'Iﬂémﬁ%rtsﬁitabi%{ﬁ%@ﬁ%m’s?é]fgg’g't ed from
Na+, K+, .Ga A gharMiccufica cPapostiih fomthdieetiméh ef Bgddystophy comprisihBe net hod as
clained in claimil, rein “12' represents thioal kyl, alkoxy or

10hydr oxyd! Ki¢ C@P’Bﬁ‘ﬁ‘\.ﬁh&fomul%&) Ofﬁtészﬂbtgﬁf‘) aé§}ab’1“§ﬁﬁﬁé"flﬂ’ claim| wherein
“1Z repr gy enfufiablSEhRIgY; - 0CL-13 group. 4. The nmethod as clainmed in

claiml1l wherein M+ represents Mg+2. 5. The nethod as clainmed in claim1 -
wher eilfl t §& 3 5UBYUs BTG ARG H v associ ated |i podystrophy. 156. The net hod

as cl ai medy i gyigfiy O Rh Bfe érhﬁorQPﬁl&ﬁgéeﬂﬁcaﬂ%_@&d@ﬁtaw@%ﬁiﬁbi@nt&he HV associ at ed
| i podystrophy cauSes |ipohypertrophy or Iipoatrophy or netabolic

abnor mal i t§- The7phagmacentical rempesiisuat clsimedoimmglaim (13) wasredn Hiendiitapls any one
of the preces%p%élcgsageq’g%tehoirm% I jdeh y?Bﬁ&s‘ilﬁﬁ‘, FtasiufE ISR Md §Qdiuhhe

treatnent of assocl at ed i po trophy. 8. Use of the conpound of
formula (1) sserytifamaretd. i n any one of the preceding clains for the :

prepar.ati qn -qf icament for.th i ertr [,.Of

i poatlsopﬁg“]g]f: @Eagﬁgcgﬁﬁ%?aow ggr'rté(%nl ? S;/Haﬁg%ﬁ%gté]aﬁ Jt?’hg\}?l (Q:%?r]pg}ten&ﬁ %¥]ef ormul a
(1) as cl ai rsethilizer iaipyefondy ofledtdiicfrqm S8adiuin ngary! funrmat@5wher ei n t he conpound i s
admi ni str a in a daily,dosage.range, selected.fraom 0o 500, g given

si ngly orqu'ﬁﬂ‘r‘?ufr’hainﬁ?cgu?ﬁf‘\lliCﬁg‘(ﬂ’gﬂ%@a@e.damlﬁe’"Tﬁ%"ﬁaﬁlV%B%g]aé)hee 2R med i n
cl ai m 9 whi duffeing fpehRard engeddfordSsdiurh ace2dé) Aragmoniy eslugom @inymariumn nul ti pl e
di vi ded dosage. 11. The daily, dosage clained in claim9 & 10 which is in
t he range‘ofcg%oﬁﬂe’tsé?gg’ﬂ’ %f"%’i‘g?'c%%@’ @CH’&W%OSPM%WW‘ST use of conpound
of forgul a7 (e ﬂﬁr&é@hﬁ@d dofmppéifsedd BRiddainTslawhi 18N wheread Menkifablat ed i n
conbi nati on Wi th other suitable therapeutic agent. 13. A pharmaceuti cal
conposi ti on_q"gFT"ﬁgﬂ@ef“r‘éafel%?hly Bq‘eCquﬁﬁﬂyéFm? SBB’Hﬁ?‘i sing a) The conpound of
formula (13 0k hdRodSRt tredthR 1g0f a@&_i&é@ﬁﬂ&ﬂstﬂoﬁlgihﬁd Patiknt ) nedd SHkcAbI e

stabilizer; 10c) a suitable buffering agent; optiagnally, with one or
nor e phar madeatieaatIyPrisnedpeuding toespel ppaisnsthe pharmmapratip] spBRSEiAn & al
conposi tion c@a?m9+ fidEs i3 claim 13 wherein the suitable stabilizer is

sel ected from Polacrilin potassium Potassiumchloride and Sodi um stearyl
f umar @5e. 19. The method as claimed in claim 19 wherein the HIV associated lipodystrophy

causes lipohypertrophy or lipoatrophy or metabolic abnormality.

20. Use of the pharmaceutical composition as claimed in any one of the preceding
claims for the preparation of medicament for the treatment of HIV associated
lipodystrophy.

30 21.Use of the pharmaceutical composition as claimedin any one of the preceding
claims for the treatment of medicament for the treatment of lipohypertrophy or

lipoatrophy or metabolic abnormality
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1515. The pharmaceutical conposition as clained in claim13 wherein the
suitable stabilizer is preferably selected from Sodi um stearyl fumarate.

16. The pweraecwdtsdcal conposition as clained in clai m PBTANEN2DIW0ehe
suitable buffering agents are sel ected from Sodi um acetate, Amoni a

sol uti on, Amonium carbonate, Sodium borate, Adipic Acid, 4 ycine,
monosodi um gl ut amate. 2017, The pharmaceutical conposition as clainmed in

cl ai m 16 2&hEreepharminsutical cerppasitisnfes slaimeyl Bgaptone O flegiresedipelams dct ed from
Ammroni a sol utlen,; §§m% I&%eﬁ%f?&iﬁe b9t SE16@td BOmHhY 2858 A6ddoebntibpodyst r ophy
in a patlen? in need of such treatnent conprising providing to such a

pati ent t heblpbdglrasse livelsadn agontpoed toicontra dipes] laveledn pgent psedie Iosver 90519, The

met hod as cl ai in.claim19 er ej SOCLAak e .padyst rophy
Causes |1 poAET EHuBiSeIo FRER, Shivbitie SholpBFRE SEEhCH L BAENE L P e o
t he. phar macgiehi £abbiooaposi dntidnflasmatbgiaged. i n any one of the preceding
clainms for the preparation of nedicanent for the treatnent of HV
associaté@-?b% P%ﬁhbvnﬁﬁaﬁﬁ. Use of the pharnaceutical conposition as
claimedin any one of t preceding clains for the treatment of nedi canent
for the treatnent of |ijpohypertrophy or |i poat-rpphy or netabolic
abnormality WO 2012/ 104869PCT/ | N2 022 The pharmaceuti ca
conposition as clainmed |in @y one he ¢receding,. clains in conbination
wi th anot her suitable g=*'NseL5Ete frpman agent used to control bl ood
gl ucose | evel s, an agent'wyged to control lipid levels, an agent used to
| omwer or control cholesterpl, an antioxidant, am appetite suppressing
agent, an anti-obesity [Sa&gent a probiotic ar an|anti-inflammtory agent.
23. The conpound of for (la) - (la) wherein "R is selected from
hydr oxy, hydroxyal kyl, facyl, al koxy, al kylthio,thioalkyl, 10aryl oxy,
arylthio and M+ representRsuitable netal cations selected fromK+, M+2.
24. The conpound as claimed in claifag3, wherein "12! represents thioalkyl,
al koxy or hydroxyal kyl group. 25. The conpound as cl ajned i im23
wher ei n " Wigreip éﬁ¥§§é%€t§g framHy despy- leydpex gk ﬁ‘.’yl’lgk%z g]lfﬁg"%éﬁ‘ﬁ%k d as
claingd in glahm 23 mMhetEUn rdifestRPLBEBIR hietdVldidbns ZlectelifPore RMpaEMd as cl ai med
inclainms 23-26°fof the treatnment | i podystrophy. 28. The conpound as
cl ai med i 2. Sharemponndias eleinmedtin slaim gdaykereip pRy repeesepts thipaligb jaloxy or
| i podystrop The conmpound as clained in any one of the
pr ecedi ng CFéF%§QWngﬁageduces t he 20concentration of triglyceride, Very
| ow densi25 Thé poppaindias,cldped B tleine23 va@ereimiR’ eaprgsenindSels ef HPFHd i n any
one of the g&sceding cl aims which increases high density |ipoprotein, Apo
Al level. 3%°"R phar maceutical conposition conprisingéconpound of formula
(la) inr 2ha@hé c@apomedbs dhinlell podyist 2 opheyein M532preSants Mpar maceut i cal
DTt e RS g by ot it 2808161 e bBSmehABARILARNY 15 HV

28. The compound as claimed in claim 27 wherein the lipodystrophy is HIV associated

lipodystrophy.
29. The compound as claimed in any one of the preceding claims which reduces the
20 concentration of triglyceride, Very low density lipoprotein, Apo B level.
30. The compouhd as claimed in any one of the. preceding claims which increases high
density lipoprotein, Apo-Ail level.
31. A pharmaceutical composition chprising compound of formula (la) for .the
treatment of lipodystrophy.
25  32. The pharmaceutical composition as claimed in claim 31 wherein the lipodystrophy

is HIV associated lipodystrophy.
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