CRYSTALLI NESOLI D AND AMORPHOUS FORMS OF (-) -
HALOFENATEAND METHODS RELATED THERETO CROSS- REFERENCES
WA RELBTED APPLI CATI ONS [ 0001] Thi s appl i cat i p@T/TEB06r615163

the benefit of U S. Patent Application Serial No.

60/ 673,655, filed April 20, 2005, the content of which
is incorporated herein by reference. BACKGROUND OF THE
| NERVSTALIVINE SOLID &NB AMORPHO US FORMSOF (-)-
crystalline solid and anorphous forns of the title
conp AL QFENATE AND MEHHGDS RELATE FRERITO,
[ 0003] 2-acet am doet hyl

4- chl orophenyl - (3-trifl uoronet hyl phenoxy) - acetate, (3-

2" ncet yI CRPRSSREERENCES §6 RITERBIAPPERCAITORS ©
[000@}3 MR p WA dlaimwea*wneﬁtbﬁnrsl P&éﬁtAﬁgchﬁmﬁSérlal No.
di abet es and hype dem a Sésee for exanpl e,

60/6 R0 EntfiledbAps] 2(1320@5 ]t e egident)o whp@tlgmcomﬁqtp@hqrp@rby reference.
Serial No. 10/656,567, which are incorporated by
reference in their entirety). Hal ofenate contains a
single chiral BAUGKGROUND @BmuNivmtITmNubst i tuted
carbon atom al pha to one of the carbon ﬁbon ato

(000¢F ) The persemanemiion reigios fasorysakie Selih QusHgRREOL the ttle
| aye been noted using
com{gcﬁ%@ﬁz]{gaﬁ]g{%;& ER‘{HHCEI 3%1% tg]}ng gast roi ntestinal bl eeding

from stomach and peptic ulcers (see, e.g.,pFriedberg,

S J. et al., din. Res. (1986) Vol. 34, 2:
682A). In addition, there vvere sone indi caffi ons of
drugdrug interacti 0N 2 of en ith

agents such as warfarin>yul fate>{al so ferred®Hso as

3- (al pha-acet onyl benzyl ) t 4- hydr oxycounari n or

COUMADI N(t m) (Dunt Phar E.l. Dupont de

Nenours and Cg i gton, Del. U.S. A )) (see,

e.g., Vesell, G T., Fed. Proc.

(1972) 31(2): (tm) is believed to be

st er eospeci f i€ ad by cytochronme P450 2C9,

t he prinaotipal fol i Ver P450 whi ch nodul at es

in vivo drug netabolism ot her drugs (see,

e.g., Mners, J. O et a A in. Pharnacol

- (1998) 45: 525-538). R ‘ 2C9 is inhibited

by racemni c a-(phenoxy) phenyl acetic did e.g.,

hal of eni ¢ acid. Thus, admi nistration of a racemc
[00033| Ofsoetneideahyll &dﬁo@h&ﬂ@%@ﬂimrmheﬂhyh@eﬂaﬁy&ma@aﬁeo@

i DR PRSI O §h D BTGRP U QP O Bt of halofenate
is a Ol Q&lnb&ﬁﬁii Wiich is useful in ameliorating Type II diabetes and hyperlipidemia
(see, for example, U.S. Patent No. 6,262,118 and U.S. Patent Application Serial No.
10/656,567, which are incorporated by reference in their entirety). Halofenate contains a
single chiral center at an asymmetrically substituted carbon atom alpha to one of the carbonyl

carbon atoms (*), and therefore exists in two enantiomeric forms.

[0004] Significant side effects have been noted using racemic halofenate including
gastrointestinal bleeding from stomach and peptic ulcers (see, €.g., Friedberg, S. J. et al.,
Clin. Res. (1986) Vol. 34, No. 2: 682A). In addition, there were some indications of drug-
drug interactions of racemic halofenate with agents such as warfarin sulfate (also referred to

as 3-(alpha-acetonylbenzyl)-4-hydroxycoumarin or COUMADIN™ (Dupont



cytochronme P450 2C9. [0005] It has been found that the
(-)-enantionmer of halofenic acid is about twenty-fold

woems/181Tve in its ability to inhibit cytochreporURWE&015163
2C9 conpared to the (+) enanti oner (see, for exanple,

S. patent No. 6,262,1 18). Thus, .it is desirable to
Pharra@ﬁwmaé&, &L Dypont dﬁl‘éﬁmw HieFo-oinch W hmingten, Rel.dJ §eA. D)t (gee e.8.,
Veseg*eg 'S 34 BESaHBIE . A SraUPRAIITE) Yol 1588). Ob oL ARADIN™ s

enan I oner o re uce e p055| ity of drug
believedtte baclercssecifidall) tletAtblizad by oj'to@romb P466 RCDf the ipsineipal form of

si.ne non qua for_ an effectjve dr
humaglivsr B@%{blﬁ% modyfitesdp yeo deif merghrliviel sy otdis ee, o,
Mind 585 B PP, bl 000055896, Tkpibtpiso 2
inhibaed bwmcemg:rcedpmﬁbxy)f)ﬁ)@@ﬂcemmqhmgjshedas@mdlat:fde (Tdmus, administration
crystalline solid forns of@ga npounds .are f eque

ofa ré%ae Relefeaate£ap igd ih avately of AEig iptFrackian BFO t}f% ghher drugs,
inclufi Iﬂg 1? gﬁ’l ﬁnn'ﬁ rrlgl;leflﬁnlg%ltdi’g g&}tf%d@g%ﬂ (Inlﬂégssstﬁﬁﬂ drk Bidtabolized by
cytoobrcymet%ﬂ()i)@ shape and stability can be quite different

for different forns of the same chem cal conpound.

[oooi] 00Q8hs Beey Fo@ld thAehs @?Jeﬂarﬁﬁ)%e@ GPhAbRuMs dod mbmwaﬁty-fold less
characterized by scatteri ngo t echni que

actwejinflt&advdttw@mmmzj@ﬁoc@mm@ PA0 B§9 §©‘@§@rﬁ@§b@ﬁ%@ mﬁ@@@r (see, for
exam%egy(g pa en?N eéj 262, ?S Bec’:[?lhgtﬂels %%&ra%?dtb]a%ﬁhﬁyt%l' ﬁx%r (-)-enantiomer of

i*C resonancé Fgsco

halofti€i€ Beid @u &S derévaiveshivhich rawidbéﬂanﬁﬂmﬁd:fmf thal-erdnartisrerdo reduce
differential thermal analysis. Al though the

the possibilifyiof dgg igteraséighs in the x-ray powder diffraction
patterns of different batches of a conpound may vary

[0006]l | Bitileyjologieal petkity @nditewnppakot arelfictivg dargpa compound must

B I X TR —
markbii§ 'il'i‘iﬁﬁct RIS dRd S vaRYEarlke®Rt Msaef%nhﬁlaﬁﬂaicﬂﬁ@m@[’&hent

characterlze crystalline and solid anorphous forns.

[OOOﬁ? lo‘hﬁ% AN m)(i Bgfé\%léﬁ cp}é{gﬁ%&% 19 ?oﬁﬁgft%é{nﬁg%&{g%p ﬁe@%tnﬁy

rac ronp
encoﬂuﬂev%@ @ﬁbﬁ@pﬁzﬁnl&cédhc@ﬂ@ﬁﬁf&lk@&p&hh@l Riryeickinavperties inbleding
art (see J. Haleblian, . Pharm

solubglity melhing pgint/epdiherm mwm.dﬁn%wd ﬂwn%c&rasﬁ%lhns shape and
P A

oo ESELS TSI FARE H ATR SS R
techrﬁ«ﬁfe@veeé Eflray dﬁﬁao@ibﬁ‘pb%grbﬁ?a‘ﬁ&ﬁp%?%&t&%dﬁm Ilnbﬂh)édé, R.g., infra-red,

ceut$cally accept sol vent s (1
sohdatﬁém ablaad( & motdap maawtmeﬁcmagce :ﬂalednm@opy @h@ermal techniques,

e.g, & ﬁléren‘ual scasnln¥ne£ ca:f‘orlmetry cilﬁteregpal\% rthal e]%lﬂfs%. Qdﬁlough the intensities

of peaks in the x-ray powder diffraction patterns of different batches of a compound may
vary slightly, the peaks and the peak locations are characteristic for a specific crystalline solid
or amorphous form. Additionally, infrared, Raman and thermal methods have been used to
analyze and characterize crystalline and solid amorphous forms. Solid and amorphous forms
may be characterized by data from the X-ray powder diffraction pattern determined in
accordance with procedures which are known in the art (see J. Haleblian, J. Pharm. Sci. 1975

64:1269-1288, and J. Haleblain and W. McCrone, J. Pharm. Sci. 1969 58:911-929).



deconposition or change of the physical and chem cal
characteristics of the conpound, (iv) exhibits

waecwepinabt e chem cal stability in the fornul at PONUS1N6/015163
add|t| on, forms containing a high nolar percent of the

oous 2 e s RS R e
chemléaﬁ Eﬁyﬂl &Qn%rtﬁe AR ALGHAE 9€bcbgs o _I)q.d aﬁm@ﬂy prepared, purified and

erapeuti c effective dose. These often
recovepainfif)ipwovides ace@matrle selnbiditymkbararsutieqllyAcreniabie solvents, (ifd) is

amenaa#ﬁ tQ framip Laple a%’gg?g 81 @h\géhoﬁtygaﬁxﬁ %aﬁ% §1ge[3 %ﬁg %@%{5 V%.Fﬁ negligible

decomPELifHt bﬁéhaﬁ%é 6f tBe ghy@ca(ﬂ @N&bl@ﬂeﬂtchmﬁteﬁstms@é o‘:hel qompound, (iv)
ear nest 10] Therefore, there is a_need ff
eXhlbltSray@ﬁP&ﬂbllﬁ @h@rr?,@ﬂl istabHity lfh‘il?élf aione dpadd 10’(‘ prms containing a high

hal of e e h tity of
ot R EH PP R00 AL hESDhy REORRRE A/ 0F RN quaty o
materibOwhioe nﬁisoweefoﬁnﬁfatadtdnﬂlaémmstdredeé poidenc & §srapeaticalybéigctive
bef or e hal of enat e becomesg}a%f e t e for & ]g%) go
dose. {ThestofieR CoOBHiCHABTRIPROPEYS gonPEgPlbls BT84y
BinRREPY ol BEfil8d Bharmaceutical
Chanelg%ﬁg JQ) g%m%@%ﬂncpoor ly V\%W| ubl e gnarm oo
scientﬂsmmfmprdm\m developsnent cangproeeediih faroedit i es in t he
preparati on of pharmaceutical formnulations and
[oompr qﬁé&ﬂﬁe AR&0% Ahed o Efstailpe valid ak mamhomﬁﬁdoﬁ@) Y,
forts were made to di scover anorphous
halofeuaty sud i piisienbplogessdprrogucipe ytsfﬁfallﬁxeéﬁla@ @f&ﬁd)f& g-halofenate.
. nve t
s LIRS BB B R e B MBIt s
effectiv8 PO Olise tf@trﬁbnt'ﬂfﬁlsphﬂ s&istaricayByytei 2odialfanést dnid| prcﬂlneldemla.
above needs by providi ng anorphous and crystalline
Olgj PalSaRie, Sted @luble and
[OOHEI }g@l&?{ér%nﬁ#gg %rﬁ%r@}é%g@% %ﬁ?a y%aé)tr di gbet%segl%d
hydroplyghéc, Irequltdgrm diffintliieeinghe prepaiatign af pearmeeeusigyldprpulations and

probI S SSanre M iSRS T RS ORI oBF PR B T oe B

amorﬂh@u§é&§§érgsﬂ£1!hﬁé Eotidorek@s 6f i s-halbfdnar #@ltd dw@ﬁh@t‘ﬁlhﬁ poupsrties
forms 013] In one enbodi nent, the present vetntl oq,
thereafeThere qur@ dtsqov)erezl_ fiveecqrasial g@@t;cﬂ}d fogms and an amorphous he

hl or rh
presen.ct %'ﬁié r1so ﬁn%% t MJ #eéﬁé gg?fcl%&m% E@ngﬁ%ﬁeﬁﬁ% gitglthlng solid forms
of (- )-‘hﬁlloﬂenateam&tnyéﬂ&iﬂs ﬁmedlleyiatlﬁghlmuhn oesistdnce; TigledX dinladtes'andi n
a crystalline solid form  which.for P%rposes of this
hyper|ipidemia. oiils PEEsPREIER orisHdsrie g gt Xolg- "¢ D and E
Forms A through E are anhydrous. In another
enbodi nent, the present invention relates to (-)-

BRIEF SUMMARY OF THE INVENTION
[0012] The invention provides the compound of formula (I):




hal of enate in a substantially pure anorphous form
[0014] Wthin each of the above enbodi nents, the
w@e@sam9if nventi on provi des each of the cryst aPtT/n82006/015163
fornms and the anorphous formin a substantially pure
form [0015] In another aspect, the presepnt invention
provi des a nmethod of preparing (-)- hal offenate in a
crystalline solid formA, including substiantially pure
forms, conprising ab ] eastoQne of~(i) i ng
(-)-halofenate in at ~sasSt on ol venhgy ad from
t he group consisting of| heptane, 2-prdpanol, and
conmbi nations thereof; crystallizing at a tenperature
of from about 5f 2 0 OC and drying until the

crystals confdin | g§s than©0. 05% sol vent; (ii) drying
a crystal hline salid formB of
(-)-hal ofenate; (iill) drying a crystal of crystalline

solid f A -)-halgtenate; (iv) heating

sol vent sel ected from

t he group consisting of| heptang, 2-rroranol, and

conbi nati ons thereof; cl (ng in the presence of
a crystal of asolid formo (-)-hd&raf enate at a
tenperature of from about 50 OC to -10 OC and drying
until the crystals contain (ess than 0.05% sol vent;

and (v) crystallizing (-)-halofenate fromat |east one

. | vent t f

in bR B S SR Eb BaBhaeRan= 2100 Y eyt
o015 e e 02 B P BA B L Byl -
chlord}iﬁ&lliﬁ 33 %ﬂ&&%ﬂg{ﬂtyggxeﬁoﬁy) -ahRf entkgfhdtome®9lghend:oh@-B,

ng a s tial'l'y pure crystalline solid faorm

chlordphemsmpetsicih2orsishatinocth gsteeorit-brisfenets" ngrargal ine solid
formn, 5ot B oo o s AsREO s R A G PLRP SOSIS LA, Forms

PhatT ons ther e

A thr@lgh® 5L8UREYEbEY. 8n@hotheoemBliment? theQfesent inténtida rala’d:s to (-)-
drying until the crystals contain fromabout 2% to
halofenstait a3vbgentipdispord oaPhousfolfot her aspect, the
present invention provides a nethod of preparing (-)-

[0014pal Witamadach bfitha abé\x/asérﬁlbd&ments,dhe prebent im@ntipmproyetien gagh of the
substantially pur stalline sol

crystadlingplorms agyl B waos °i“§ P -3 %\%tfalég(fﬂuée ﬂn&lm at I east

one sol vent selected fromthe group consisting

[00151uepinaneme12aspwpﬁnn presemtridventiopipreiidesemethad éépreaﬁ‘ép?e(r) a

haloféneagygraactr?srtgﬂme sohdo St A, including substantially pure forms, comprising at

least one of:

(i) heating (-)-halofenate in at least one solvent selected from the group consisting of heptane,
2-propanol, and combinations thereof; crystallizing at a temperature of from about 50 °C to -

10 °C and drying until the crystals contain less than 0.05% solvent;
(ii) drying a crystal of crystalline solid form B of (-)-halofenate;
(iii) drying a crystal of crystalline solid form C of (-)-halofenate;

(iv) heating (-)-halofenate in at least one solvent selected from the group consisting of

heptane, 2-propanol, and combinations thereof; crystallizing in the presence of a crystal of a



about 20 0OCto -10 OC and drying until the crystals
contain about 0.05%to about 0.3% solvent. [0018] In
war@bhewiaspect, the present invention provi deBCHUS2006/015163
nmet hod of preparing (-)- halofenate in a crystalline
solid formD, including substantially pure crystalline
solid R)thod (-datof@atecarempentyre of/Somlaboati 308 to)-1 6 8C ahd diyireg until
m at | east. one | vent s Aoect ed fromthe group
thecr %F%R“l“ﬁ ess than (L9pASPIVEReadhenzene, cycl ohexanol
t-butyl nmethyl ether, nethanol, water and conbi nations
(v) crystedtiziog (-uhdlodenpienijom [ammg]onb ﬁolarnmtshbpteéfmn:the growp consisting of

s S P o TR R SRR e

dryingubstantially pure crystalline soI id formeE,
conprising crystallizing (-)-halofenate fromt-butyl
o068 4o G e ERLA 8 Pl AR g O

halofemmeﬂﬁlwsa@d forﬁrB fiatlofiegatsabitntiilly s @hstblding sslid form B,
i.ncl udi nﬂ substantial |l y pure anorphqus faorm

compEHap Erysha gnrge(akhﬂ@fepalym #rleashome salvent @ﬂeﬁ%ﬁem@e group
cons1s{ttﬁg oF 116 e, BE b1, =Y @&Bbfﬁﬁtl@ﬂsstﬁer@&f)éﬂddﬁﬁ temperature of from
deut r ¢ mPosi t1ons conprising a

about abéﬁrtaemﬁﬂ aral dxyngamﬂbﬂ&tﬂrﬂtaiacwntan fieomml atzout 2% to about 3%

therapeutically effective anmount of

SOIVGI(t ) - hal of enat econtaining in a substantially pure form
sel ected fromthe group consisting of crystalline

[0017% 01T dncﬁtbclmspect, he present ifveatidn prayi @usettht)@m?pamlg (-)-

halofe&@%f}g %r %as r}e %09132}6% Veniﬂﬁolgg P Eu%vlﬁgggﬂggu g% afll?l{el sohd form

C, coxﬂ’? TR c@@mlﬁkﬁﬂg @Ehﬂofeh@ik&“ﬂﬁw b leadt bite eflfan Tselb!ﬁedifmmrthe group
-)-halofenate in a substantially pure for
consiioped b@@tamer, grireprnoh aad sombinatians thgrept ar@r%r asnpTAaIe of from

about 28t do LAY 7B ﬁlq (ﬁj{l gunlal e c‘['[’%‘?a Qggl{tﬁﬁ%ﬁ 652 to about 0.3%

pharmaceut i cceptab carrier. e “present
solvemtnventl on furt her provi des net hods for nodul ati ng
insulin resistance and alleviating hyperlipidema in a

[0018!”3 mhotﬁ@mbé&' the P?é@@ﬂtrih%ﬁbh B&w‘i&staf}ﬁetﬂmraﬁﬂf)reﬁaﬁng (-

herapeutically effective anount of (-)-halofenate in
halofenatein gtcamtallama spliduferm mnhschn@ suhstinfiplbypurh erygtadlins solid form D,

compfi0E st EbRBeda 1% Bt bR T rede il Bp B

consiftingwf acekonikRED cpaériee eyl sHexamol sitiltyli hethglodthad, methemd, whter and
(- E hal of epate. [0024] Figure 2 : XRPD peak listing
combfng lo%sr@‘%qeﬁffmdrfﬁ'yglél id formA of (-)-halofenate.

[0019] In another aspect, the present invention provides a method of preparing (-)-
halofenate in a crystalline solid form E, including substantially pure crystalline solid form E,

comprising crystallizing (-)-halofenate from t-butyl methyl ether and heptane and drying.

[0020] In another aspect, the present invention provides a method of preparing (-)-
halofenate in an amorphous form, including substantially pure amorphous form, comprising

heating (-)-halofenate at high humidity.

[0021] The present invention also provides pharmaceutical compositions comprising a

pharmaceutically acceptable carrier and a therapeutically effective amount of (-)-halofenate



[0025] Figure 3: FT-infra red spectrumof crystalline

solid formA of (-)-halofenate. [0026] Figure 4 :
wo-Teooniva’ red spectrumwith | abel ed peaks of  PCT/US2006/015163

crystalline solid formA of (- )-halofenate. [0027]

Figure 5 : FT-Raman spectrum of crystalline solid form
contafing in(a Jubktahiadlrare forproakaieddiqu the goup emsiRtinanf crystalline solid
pec wi t.h | abel ed peaks of crystalline solid form

fom%g#t(%bﬁﬁ?&a&}" Q& [0029] Figure 7 : Cyclic DSC

anal ysis of crystalline solid formA of i
[0022] - ) Infrap e pspeet, thedugmiiorpeyides gnethadstiospraynting ©F oscopy

. I . @) =)~ . .
neaifly/pEOYREAL 11822 SklEs LEL Bhfhnph chidnlft AUEABLGicali] By
amou@df of an) (- ) halofeamatie a siiistmtial g pine fOHCselpAEBEDmALE proap LOnsisting of

Thermal analysis of crystalline solid form Aﬁ%ﬁf
crystalliye sphiddpant 8 G bb Fayrdpmguphous pnd aphemaceeictly spispible

corol | . L] .
a1 LRSS A SR R AT e
alleviatiyg hyperlipideraialih d nhammulAonPrizing ddnohisieripg tdthle afamatle

003 Fi.gure 13: X ttern. of crystalline_.soli
therapeiity GOLVS REPHT B AL oSy ROgRU Ly e RD isgied from
the gllo'u? tcbGstin@lorerpstlliddd Jong 6@ WIBE of M B a8l amorphous.

(-)-hal ofenate. [0037] Figure 15: DSC anal ysis of
crystalline solid formB of (-)-halofenate. [0038]
Figure 16: XRPD pattern of crystalline solid form C of

(-)-hal of enat e. F[0039 Figure 17: DSC anal ysis of
crystal i ne BRIERDESCRIETION OF FHEDRANINGS 0040]

ol TR PRI G AR 0L g
oo bbbl B LR

form D of (-)-hal ofenate. [00431 Figure 21: FT-infra
[0025]edFigpee By ikrinfra hed spisetnad op erkigllisle solig daral Aiohé-)delafenate.
formD of (-)-halofenate. [0044] Figure 22: FT-Raman
[0026)PERigvén OF TGRS k&l dpebigurs &Fittdab&edpEAkobf crystalline solid form A of (-
(-)-hal ofenate. [0045] Figure 23: FT-Raman spectrum
)-halefeRate.| abel ed peaks of crystalline solid formD of (-
) - hal of enat e.
[0027] Figure 5: FT-Raman spectrum of crystalline solid form A of (-)-halofenate.

[0028] Figure 6: FT-Raman spectrum with labeled peaks of crystalline solid form A of (-)-

halofenate.
[0029] Figure 7: Cyclic DSC analysis of crystalline solid form A of (-)-halofenate.
[0030] Figure 8: Hot stage microscopy of crystalline solid form A of (-)-halofenate.

[0031] Figure 9: Light microscopy of crystalline solid form A of (-)-halofenate after cyclic
DSC.

[0032] Figure 10: Thermal analysis of crystalline solid form A of (-)-halofenate.

[0033] Figure 11: Automated moisture sorption/desorption data of crystalline solid form A
of (-)-halofenate.



[0046] Figure 24: Thermal analysis of crystalline
solid formD of (-)-halofenate. [0047] Figure 25:
WO\xa06/1e391T noi st ure sorption/ desorption data OPCT/US2006/015163

crystalline solid formD of(-)-hal ofenate. [0048]

Fi gure 26: XRPD pattern of crystalline solid formE of
[0034] - Filrareotdsrii NMY, aumeoprrafgayssalame sotdibrm dald 41k pG)-of
halof&la stalline solid formE of (-)-halofenate. [0050]

Ure 28: FT-infra red spectrumof crystalline solid
m E of (-)-hal ofenate. [10051 Figure 29: FT-infra
IOOSSJ ecFlgweq:H nattead aryséallingys f@mthQaf (Hrtedotepate.d
formE of (- )-hal ofenate [ 0052] Figure 30: FT-Raman
[00363 peipntel4f XRPPsieak listirey &0 biydtallatersolid @rm B of (-)-halofenate.
(-)-hal ofenate. [0053] Figure 31: FT-Raman spectrum
it A hggi lai f ) -
[00373"al ll‘lfgﬁféﬂ‘is. §& aﬂ%yﬁg of Eﬂe%t'aﬁine sﬁ%} ?}d‘ﬂﬂ o?F’gJEhl'éféh tef -

ofenat e. [ 0054] “FI gur anal ysi s o

038 fiefireds’ BPDl da&éﬁcas%@héep%ﬁl@?fow FedPrEeEdt: o

formE of (-)-halofenate. [0056] gure 34: -Aut onat ed
(0039 guresl & 0P BEiavalyeie 96 epysiadinesak mcef (-d-holofenate ne

solid formE of (-)-halofenate. [0057] Figure 35: XRPD
[00400T Eigwreoi8IUSRPDrpktein df-crydtdlind ebidtferm [DOSS}hdfb fgniate. 36:

Approxi mate solubility of (~)-halofenate in solvents

oo4f %g%be?fg‘%% 5k 1ER) 8@8%]“5% sdfid SIBR AR,
(00420t o es%u?lﬁé i I 644 QOH@ Pﬁf-??%}ﬂ@enate-

350061 The phrase "a" entity as used herein
[0043] efEigurea BL: ohE-infra wdrsee@fum Wath lehelddipeaks ofrcristallipe golidgform D of
__hasfocquggund refers to one or nore conpounds or at Ieast
orrpound As such, the terrrs "a" (or ‘an"), "one
more”. and "at |east one" can

[0044] ntl@gerpa??ge% biRpmee sgegirung @f)@z;talim@ S‘blﬁjr IE%@ D ghgirhalofegate.

used herein neans variation one mght see in
[0045)e aBignenzht ET{Raken speargn dithflgrebuit pebksofr arpstaltise solid form D of (-
halGa | es, and sanple preparations. Such variation my
)-halafenafede. for instance, coI ligative properties for
t hermal neasurenents. ical variation anobng
[0046d; fFignead4: xThqylabﬁtrfaﬂysm onystadlise solid formp ef (- )-halofenate
preparations for crystalline solid forns is
[0047] Figure 25: Automatic moisture sorption/desorption data of crystalline solid form D

of (-)-halofenate.

[0048] Figure 26: XRPD pattern of crystalline solid form E of (-)-halofenate.

[0049] Figure 27: XRPD peak listing of crystalline solid form E of (-)-halofenate.
[0050] Figure 28: FT-infra red spectrum of crystalline solid form E of (-)-halofenate.

[0051] Figure 29: FT-infrared spectrum with peak listing of crystalline solid form E of (-

)-halofenate.
[0052] Figure 30: FT-Raman spectrum of crystalline solid form E of (-)-halofenate.

[0053] Figure 31: FT-Raman spectrum with peak listing of crystalline solid form E of (-)-

halofenate.



on the order of 0.2 2Q Typical variation for Raman
and IR spectroneters is on the order of twi ce the
wo ewel1udion of the spectroneter. The resol uti orCDUS100€015163
spectroneter used was about 2 cm 1. [0063] The term
"sol vate" as used herein neans a conpound of the
[0054] n\JEiguredd2: cFheamsgbanalysisidicecstallindsalidfiomm Bexf (1)riwlafenste. a
stoi chionetric or non-stoichionmetric amunt of a

[0055% Ol Figite 330 U6t SoabeRiRroseB (Tekystdllid $6DideB1h & off(OrHatsehate.
an anount of greater than about 0.3% when prepared
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form B (-)tARiente. that further includes a stoichionetric
or non-stoichionmetric anount of water bound by
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being able to formone or nore hydrate. [0065] The
[0059] e rFigtee i dBwustarysteblgsd nterspevensiomsindiea conpound of
the invention or a salt thereof that contains |ess

[0060) haFigaRo38: [KPDYpsRlighig RS stallines0lid €in BH{Orhadsfepas.ed
according to the invention. [0066] The term "dryi ng"
as used herein nmeans a net hod of renoving sol vent
and/ or water froma conpound of the invention which,
unl ess ot PETAHEB DRSCRERTTIOM ODHEFHIOINVENTIOMSspheri c
pressure or under reduced pressure and with or w thout
L heR¢tHytignti| the | evel of solvent and/or water
cont ai ned reached an acceptable | evel. [0067] The term
[0061] pcTherplrres's” ars"and eutitiyes whad Ireeein sefersyte bad osmprecafithaientity; for

in which a.coppound can crystallize in different
example, LCOPOIBOIFIRES 10 P Af B FERPeS B (R g b amd: As sueh,
the teBAEa"qbEMRNS, AbnEQTROR! tan@Mat 18hst bR "atah befu¥ed @terfl@npably herein.
usual I'y have different X-ray diffraction patterns,

i nf P a [ i Nt.S/L j:
006y RSP BB 00 B SHPIHR Brrcs
takenaehetiprdiffaknfinstpendrte samplealintl ishiyiplendemodtions.| Btgh variation may
) Recrystal lization solvent, rate qof crystallization, . ..
includs, GRS FALR BT ORI JPHOF TP CR G oREY e gt ppiation
amongrdYﬁéx@ﬁt A it A8 bR sdrA6 BlepdRiohSfoMeryaRlitingd Rl Frms is

s used herfein nmeans crystal structures in which
on the ordeoof @2 *2@nTypigaltvatibiiaefor Radiahfaed ER spgpaokietyys is on the order of
twice%%?eg@ egtgg to:? ﬂlessgclec!tr%nie(t)err.nsfhle ?gsloiju%%n%? ltﬁ/ens%regtposn’leter used was about 2
-1

cm .

[0063] The term "solvate" as used herein means a compound of the invention or a salt,
thereof, that further includes a stoichiometric or non-stoichiometric amount of a solvent
bound by non-covalent intermolecular forces in an amount of greater than about 0.3% when

prepared according to the invention.

[0064] The term "hydrate" as used herein means a compound of the invention or a salt
thereof, that further includes a stoichiometric or non-stoichiometric amount of water bound

by non-covalent intermolecular forces. Hydrates are formed by the combination of one or



and sol vates as those terns are used in this
invention. Different solid forns, including different
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to the vegfiBiound. [0070] The term " manmal " includes, w thout
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same phempmal gomeasitionl Ditderghtiprsad fames wsosioheresbibedent XTrﬂy éltfﬁ action
i nsylin {ﬁlfestatlons

patterf, e B S PolaE PR R B RLRAS Bhrh B, g

shapegbpticaseduddéctienl Fﬁ?ﬁeﬂﬁbl Sbiktychng solubliy.| Rediisigilieatimdolvent, rate
i nadequate insulin repression_of |ipolysis in adipose

of cryptpligaidory stprage t@‘lnH%fé’%Jée P athet fasipramay satseOne 6rystah Form to
domidak/€7 - I nsulin resistance can cause or contribute to
eiycystl c ovari an syndrone, |npaired d ucose

B i B G e =TT
can cﬁ}étﬁ@irzg & &ffegéﬁ? ﬁ&él@ﬁé MranigBRehtdS Bl f0rBS 'uﬁlﬁfétpolymo?)hs hydrates,
individuals can progress to a point where a diab

and s@wmasu tbo yedemreate uSddein dkis drvieation nDferént soliid forms, including

ucose in eas
citterst SRR b b Pl SR o B UERE R PR B R Ry htion
patterhd @mlﬁb@hﬂs@bﬁa erheligl infened Rangdn, aftbsolid gite bll\zmd Their
ressure, hyperuricem.a, smaller denser. | owdensity

optical, W(&ﬂyeﬁl’tq}?ﬂﬁ%%ﬂdcﬁoé?llltﬁﬁ’éoﬂ?ﬂ@qﬁé?aycar $¢diffsti ng | evel s

of plam nogen activator inhibitor- 1), has been
[0069% efTdrertehn f@amteﬁ%y‘hmm hefein(imems te s@ec;t demaven an @naliical

measure:%gllltosluch as y(—ra 1138\%521 d7i:?ﬁact413r?, 1n§a-)red spectroscopy, Raman spectroscopy,

and/or solid-state NMR to distinguish one solid form of a compound from other solid forms

of a compound.

[0070] The term "mammal" includes, without limitation, humans, domestic animals (e.g.,
dogs or cats), farm animals (cows, horses, or pigs), monkeys, rabbits, mice, and laboratory

animals.

[0071] The term "insulin resistance" can be defined generally as a disorder of glucose

metabolism. More specifically, insulin resistance can be defined as the diminished ability of



[0072] The term "di abetes nmellitus" or "diabetes"

means a di sease or condition that is generally
webewacioer i zed by nmetabolic defects in productPOruszde/015163

utilization of glucose which result in the failure to

bl I I t he body.
R BB B e S e b oo s
than tﬁeﬁé Eét@&jbfo%g"féeff&%?s%ggé CREIRD, GT% f@éﬁé, ag@ ”BP;BT & Pharm.

di abet es are Type | apet es and
(1998 x 381496 hnd Fdies J AypBen MidabidBa}34:34560e rIﬁbLﬂm ﬂ'eti@tant persons

b | C nsul i
nave PSS hsg o BSiooryig aat to
insulirtihahpl e M1 fegiBti ARCMSsuliA résiardc8 Sfentfe 1H§ffﬂ8% t1ﬂ§ul a%ﬂvatmn of
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reachede The a$sociaiomglinsulireresisthed with gluoeintdliraile, g1 HERAR[S: in plasma
and Gestational Di abetes
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eSO B 48 1S9, S8 TR
circulagipg frvelsof PL@wnthqiﬂgwﬂV@m iohfbétor-il } dang béanarbfeereétcb a)sl Cﬂgméﬁ)me X"

e e f cell function
(see, G#;IK‘EQVM;& E{?i’%}y)%?gé @kg)é?z a@gt‘@g) ‘'of youth, referred
to_.as " which is an early-onset formof Type 2

10072 Hiems "ebrist e Grdior s reate  awrses a diseascor gondlﬁaql ﬁuams
genera%r cﬁéxaé’%&mzed @ﬁ&%ol%%feﬁes\]ﬁ%g%duggof g}?c?&tblb% iog gp glucose Whlch

Annu SI'o
result in ?11e 186u1)e tg ememtam apefopeibte Hlood sﬂ@m} levelaad theBodyli TRARESIt of these

h h t
B WL T S
d1abete§ lfCRERS] dilbdd 41 %@Stﬁamés%séﬁﬁeﬂrafog\rf r,(’)[:%g 1 dlabetea is

i nsul in actlong§J , growth hornone in ac
generalfyytheiresylt qfign@h ut]qgieﬁmggmfongylm, theﬂhanmedwhlgh rég‘tﬂﬁtes glucose

ut111zat§3‘ﬂp WB)?? $ didiR S | Bred %S lﬁa 68 gg ppxg@az %rteé{ﬁla Llevated levels of

I nsulirn-act’ O

insulin ghdj cacesili fromd&g inabiidy df maésﬁtg r@%;ﬁ& Qpﬁ}}zipﬂlﬁfel%gg '11%'3 in. Most

e.g,, rubella, Cbxsaclde an
Type Z&é%’gtl? PANSPEATS FRSYLIN T95istagt e havieeasrefative dé@gmlé lrﬁstuhn in that
i e R TR SN
insulin Alpeaddétion, Disapdlyps 2 Aszbetitsdre obeseSOher @}pgs of Eﬁ@&d&?ﬁ REkLlucose

d Classification o

homeos%jsésolgflél & hgga&e Glucos%nI%?eI:rgnc%nwhlch is a metabolic stage intermediate
between normal glucose homeostasis and diabetes, and Gestational Diabetes Mellitus, which
is glucose intolerance in pregnancy in women with no previous history of Type 1 or Type 2

diabetes.

[0073] The term "secondary diabetes" is diabetes resulting from other identifiable
etiologies which include: genetic defects of B cell function (e.g., maturity onset-type diabetes

of youth, referred to as "MODY," which is an early-onset form of Type 2 diabetes with
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Mellitus, Diabetes Care, (1999) Vol 2 (Suppl 1):

S5-19). [0074] Many organi c conmpounds exist in
wepidcasdohy active forms, i.e., they have the abtT/U83006/015163

rotate the plane of plane pol ari zed light. In

describing an optically active conpound, the prefixes
autosmhnhh@nfan@, useed g, apham 6t ¢ al hBiadiss dYad €1996N(T Supph6): §90-5 and

Bt £} s PSR, RS0 baobt o6 1Y 8 SR s i gtion
diseaSlRf @l{@é}@cﬁﬂ@pﬁic%s gl Hélﬁédh@d}nﬁf)sﬁ" &'e@cﬁisaﬁﬁdz@ﬁtlc ﬁbros1s)
l'ight by the conpound, with (- meani ng t hat

certal@(mg@qm@ dispasqgsaiy @ﬂmheqxges; hogmnqmmthrf@re)wmh msluhrsachon (e g,

oA b IR LA B B

supplakmﬁktuirﬁsesﬁe&bﬁ (K: Q?ﬁh@tyfom)aﬁ dnHibit itstien h&Hoat (e @n e@lfrogfbﬁs and
enantj oner. i ven cheni cal structure,

glucoe@ﬁﬁse@ﬁh gnd é’életé@ ca’l@@%bﬁémf@c&lﬁ@ (& g4 Tubela,i Q@qwcrl@wand CMV); as
I r
el BGRB8 O 0P S i
gluco's@hmramammd Sestatidnal dmbetds rhava)lﬁeeﬂumﬁmed d)y&]ﬂesAh&rioért Binbetes
[ m xt

Assoéatlécl) egg% Eeg ot agé)lg)gne (;Q(l:m'g‘%;:@g Y gqgnoses ang lass1ﬁcat10n of Diabetes

MnhMTBgmlc@% HEIRGAN SRy, 2nd Edi ti on,
o Chapter 7 (I\/B;:EMIIan ngﬂ_}.gr'\{?ng Cc; U S A 1981) The

1007485 ARy ofeBhR cofpob o ot ke ReRRTO R TR Ry Efhe ity

to rothteftles plah®oBpladd-pélBrizddaiphh ay HB@nBﬁigfandipfaf:ﬁI}ez{Utwe compound, the
substituents. However, the ultinmate criterion of

prefixesik andi V@.@@%M@@ﬁéﬁ@ rsebapsanfigyragion of fhegroleergglgout its chiral
" n |

centei(% 7[2% P;g?ﬁ(gé ﬁc}[ g d 4 gééﬁ;rl) %{éﬁ g—?} gﬁ_e%ﬁgﬂze% tz’s‘% ggnartg ]Eh% 1§n

rotati¢B of pllaﬁdt—poianmi lighit pip ﬂm)ooyﬁpoaﬁﬁtwml éroml n{e@lﬁiﬂg hat the compound is

' re chiral und havin
"levorp RS GG VO GaPA FURERGIE PR PR E 8 SIS REy Bhere s
no cof?eRtiBh BBten BBMBAII QR fof tH a’éEdlﬁi% sfe‘?é&:ﬁémfs@r %n& F’&nr thé F]otauon of

compoundhavi ng a substantially equal annun
an engitimdr ofey rasglvmlwnpwéﬁ@u@tmeythempoum Ddlemh "steggogsomers," are

racem.c M xture IS

dentih e P o B e S (5P B BT PP can o
be reféﬁéd chchin TeRirRiotndr 0 add G MRASE b WAh WOETeEs 9REeR DA MMEr

i.s present in a higher ampunt than prior to bein
enanél@ﬁ]@@ét W TR THC SEFARA e 81 SEeEwiessegof Heathcock, C. H.,

@ t

T e ORI ESRs Ly iae, LAy AR,
PublighiagiCb 9iES.A. EASM)t IThiwpiical exee&S[d]s of ef-havgerle wikemeasured in

equation: %e = (%of the first enantiomer) - (% of
methﬁflﬁg’@@]cond enantiomer). Thus, if a conposition

[0075] “Chiral” or “chiral center” refers to a carbon atom having four different substituents.

However, the ultimate criterion of chirality is non-superimposability of mirror images.

[0076] The terms "CPTA" and "halofenic acid" refer to the acid form of 4-Chlorophenyl-

(3-trifluoromethylphenoxy)-acetic acid.

[0077] “Enantiomeric mixture” means a chiral compound having a mixture of enantiomers,

including a racemic mixture. Preferably, enantiomeric mixture refers to a chiral compound
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conprises 98% of the first enantioner and 2% of the
second enantioner, the enantioneric excess of the

wo eeostii@manti oner is 98% 2% or 96% [0080] " OppdT/EB2006/015163
purity” refers to the amount of a particular

i RGBS B LAt O55 EOARAT. e S SR e

mlxtumrrdfezs%mfraemcmg@mwﬁa@r@ammmmﬁﬁels Riskitah aR Wikl ¥ndlunt.
the first enantioner is 98% [0081] rivative

et L& sed in o
0078 B8 o RERYTBP 0008 AR o e
present &f ®highegprieund tHao pmiat toohsbmg subjexaddito bebRiratidroprstdist | C

and/or thernodynam c rates. [0083] As used herein, the
00791 er‘Eﬁantﬂbfrf%ﬁE leR€ss” 010U GL R0 1R amdBR6E lci{][?ﬁrencg Bgt(zv%eﬁ the first
adding or mxing two or nore reagents un
enantl@pptrandrthm@mn@ mlintiomes Enanpmmtuc exteheisidefinehbe theaqditton: Yee

{0 d tsho e appreci ated that  the

= 0% of B SRS Ao e 51 Gt EREA P oeBY oAb comaontion

comprites D8BGbS Iﬂi@ﬁ&@@énaﬁﬁ&m&%nd@/@ 88 8Rsbeohd BaMidmd M8 Chintiomeric
fromthe conbination of two reagents whi ch were

excess; qfjthg Bist ghantiomgr isi98%-2%a1d6.may be one or nore
i nternmedi ates which are produced in the m xture which
[0080jul tOpiatatbyrity® acferstio tidwnduat 684 patfichhr diatibmel $8dce@bin the
and/ or_ t he d si.red product. [0084] The term
COmPOSQWBs %aﬁﬂaam & 1f ¢ é@naqsmqnscoengn%% % 6 Sriispt enagtiomereand 2%
fth '
of the JE0E BaniTBARS t%%‘%‘%‘ﬁ“ﬁpr8%2?%%%&%@?%%‘?&% % somer o
hal. fen ation to the soer
100817 B RAR et By et b s ok Pl o+ SeBfent oV
3,517,080.i s substantially free of its (+) isomer. In one
enbodi nent, the term "substantially free of its (+)

[0082]@;%%%@?‘%5’7 \gh%frerlgf'ﬁg t‘ @r%tl%%ﬁaﬁtorp%e{%tg%mjtm and/or

thermddynareic ratesl 10% by wei ght or less of the (+) isomer. In
anot her enbodi nent, the term"substantially free of
It ke s U ¢
O R et R S o BRI s ' e or
mixing tswene mern dea@@ats ynderi aphtopantel oesémoﬁs tohﬂoaiub)s thesmdatel and/or the
e " subst al | e, of
desired i80S 1EPRPE B hisrioted b B i ok Rtadiee e indispied
and/or G REEEd prRGuQ I PARA BeddssdrBR fdsul A% 8, i‘P@Ihgﬂst cd?ﬁblhgf?on(of)two
I soner and 8% by weight or | ess of the (+) 1soner.
reagenigydiiple i eenipiiglredded, t-betherarmay beipst mmllmynmhuemhmh are
produc%xtl ﬁl t@x"' Xttuﬁ{u% %ﬂl fm%@&xam S%déz? ﬂ%&g vl%qrfgﬁe? i%g%cg?etd atngﬁ)r the

Ion contalns a

desued product ]

[0084] The term "substantially free of its (+) stereoisomer," as used herein, means that the
compositions contain a substantially greater proportion of the (-) isomer of halofenate in
relation to the (+) isomer. In the present invention the term "(-)-halofenate" means that it is
substantially free of its (+) isomer. In one embodiment, the term "substantially free of its &)
stereoisomer," as used herein, means that the composition is at least 90% by weight of the “-)
isomer and 10% by weight or less of the (+) isomer. In another embodiment, the term
"substantially free of its (+) stereoisomer," as used herein, means that the composition

contains at least 91% by weight of the (-) isomer and 9% by weight or less of the (+) isomer.
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the (-) isoner and 7%y weight or less of the (+)

i soner. I n another enbodi nent, the term"substantially
woewe/1ef17ts (+) stereoi soner,” as used herei NPCTYESI186/015163

that the conpositi on contains at |east 94% by wei ght

((i i soner and 6%.b \NEI gﬂt%s or less of the (+)
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+ o

e B bbbt o R AR1SRII D by USRS TR
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e ol A SRS B CAEAGP 30060 RS 0 o
containe ehleds 9F%t ynveight of thei-¢ jsomas ank g tyevaglt onilesh ofithe () isomer.

L R TN TR

meanPthaPBe tcbﬂgoﬁﬁoﬁ &ﬁmﬁné athéds@@@%%%ét tlofkted (- PRoer 4dA2% by
sum of er chem cal conpounds, her than sol vent,

weight pelesgipiige (Hdsgmyr. jIs @n@therﬁnhvattr@ﬂ@n@p éermoisRtantially free of its
al I r -
) GRS AR G a8 2R A gy gre
isomet NThese@ev@fitage0drp bused sipon tie tombaraing ¢if elofenatdia theamposition.
"substantially pure, as used herein, neans that the

[0085? O';ﬂ%gf;ﬁl# WibbiSntly! fREs gj T %éﬁ ?Mreﬁﬁ;vﬂ utference ’%ohthe (+) isomer,

of enate an y weight or less of
meansthiat the lcompbsitiomp@utadsa substaotiellegicatdi m@pbmonteéthee(r)ﬂtalofenate in
"sub tanti as us ans_t.h

relati %F‘F{l 8}%‘}% Q}%rqlgaégi)mgaté}a y%etb:m soge nt, inclu ngtt}?ee(ﬂ—isomer

of hal()fehaﬂ%a(l)tﬁéteé}%tﬁlhﬁé‘ So1RPBYmYBF Othalefenht®2fd @e @hdiBhous form, and
non- sol vent conpounds. In one enbodi ment, the term

chemicel jiymaitics, £pllgetiyalye non-selverteaniperedsy, Imengenbodimenththe term

"subs{a%@gfal?& | 2%5 éedea}% dé @%ﬁ%ang %}ét HK c%’ﬁ{p%lﬁ'ﬁmg i ?t 1%%%%(3% by weight of

ess 0O
(-)-haltFena304nte10% B9 REdeh ds lesé of (ﬁh@ it iieretdmpdunds.t Brone

emborii?rltje?t%,ttﬁg ‘Eeirr?ll lsubs? 7 rttgl'ly pl:%:g "La!f;’ %gedht?erreem means that the composition is at
least 91% by weight of (-)-halofenate and 9% by weight or less of other non-solvent
compounds. In one embodiment, the term "substantially pure,” as used herein, means that the
composition is at least 92% by weight of (-)-halofenate and 8% by weight or less of other
non-solvent compounds. In one embodiment, the term "substantially pure," as used herein,
means that the composition is at least 93% by weight of (-)-halofenate and 7% by weight or

less of other non-solvent compounds. In one embodiment, the term "substantially pure,” as

13



means that the conposition is at |east 93% by wei ght
of (-)-hal ofenate and 7% by wei ght or |ess of other
wmewedtdovent conpounds. I n one enbodi nent, thePCBUR2006/015163
"substantially pure,” asused herein, neans that the
onmposition is at |east 94% by mei%ht of
used Eljelfhé'llf‘@#l%ﬂ’éf the gaenpesiion isablaghi: 9430 by swsight bf G)-helofenate and 6%
' e L menpt,. the term
by e o BB UGB Bk 8055 T L SR hienf ety
"subgtantpdly ipuieghas isedhereiaaicabibatiiie varhpb¥itic is at least 95% by weight of
hé}_ - hal oégpa%g and 5% by wei ght or |ess of other
(-)-ha]gtenatg apd nye hRfdessiof o neRrBeyFRERTPONRdS. o oRe
embodiBRt ARtéa] ‘!’s‘ﬁbﬁhﬁtﬁé\lg g e, U ic/@ &é@gﬂ %ne%?satﬂcstt D0 %Bm%gsei‘tion is at

conposition is at 96%
least 06%o- hyaweighinet(e)-lzahafed yndwdodhyt weipht cedess of othiehgdn-solvent

non-sal vent conppounds. |n one enbodi ment, the term
combGE P AEF smpgTRTIRD ot | SBRAREAD T hHEcdtn ens tha th
compoRitidass atl164xt 03l Vl/ﬁ%oﬁts)f 95 %ol eried &{HS‘}%fbg fweé%lﬁ: o less of other

(-)-hal ofenate and 3 wei ght or |ess
non-sebyens epmepmmds olpmeredhodhment the tampddilpstantially peret'ersmsed herein,

" iall re," sed .her ei n, ns t he .
means LR K &Teont T 85 el FREIR ankPhoa o Seight or
less df-ofheh abobelvaiteoaduddd in vRé eibodiineh€ S tefm O4udSantially pure," as

on: sol vent conpounds, hi one enbodinent, the term

used Egrﬁ’r?s fagARs el the gmmBOsitisis gk legst ReVebyweightol(-t-halofenste and 1%
by W%QH%}%JS loP Bt}felsnd’@ﬁ-%&?% tgg)/l%&é?&é%t \ﬁ?(;!rn%?émggdhpe%t( the term

-)-hal of enate an €ss 0
"substemtiaBy pure;itas oeedbloareid smbansahe teantiochostivn,is bf1east 89 8% by weight

AT B o Tt e B
embo(inedah® t@mak g tdifialy ﬁf){Pe,byasVé@&gﬁEreiﬂ,r g Sch&fthé){:ﬁgﬁ(%sg}or%

non-sol vent conpounds. |n another e Iment, t
contarms a keagiri0’aby yegalht ef 2 paricusedystelliet nolidesmsorphats fohe of the (-)-

. it . i I 90% i gh f

isom & AR PRGBS bt Bty Ty e 5ol phemdBhoRtiodns phibe O-

isomdr- Jn anctherembadtindd%he ertestrtan®inlly 882, "Us 88 §drein, means that the
stalline solid or anorphous forms of the (-)-

Cr.y.
comppYHAR FONtHAS gligash 8P Yodtvel ta, pagtialararystal bgsolidror iamlorghous
()i L Qe t osi.ti on
T
formscofythe @)-isomer.sbi andtler embodiptent) shd erm"afostahgal(y purk3 @gBsed
. 0 [ - | ess of h 1] [
TN T AT O A,
solid 6iAGABI forrh e tHef([)Ui‘sh(')'ﬁE&ba?lﬁaf% b kx}eygcﬂ% O foss ofi(?‘th&f’cggséc%ﬂine solid

herein, means that the conposition Tontains at
or amgphoRs fopes ghthedf)-isopeir tih endther anlystimbit the teral fsdbsiantially pure,"

f of the (-)-isonmer and 9% by wejght or .

o RSB YU o3RI B R D St
crystailives sotil ot amoBhoud forATHRE()-RORREhAES byt & ghi&f Mss of other

"substantially pure," as used herein, nmeans that the
crystalinesiodif of aroptrtafonms af thedassornayelbynetbugmbastiment, the term
"subsBREAI B as used herein, means that the composition contains at least 93% by
weight of a particular crystalline solid or amorphous form of the (-)-isomer and 7% by weight
or less of other crystalline solid or amorphous forms of the (-)-isomer. In another
embodiment, the term "substantially pure,” as used herein, means that the composition
contains at least 94% by weight of a particular crystalline solid or amorphous form of the (-)-

isomer and 6% by weight or less of other crystalline solid or amorphous forms of the -)-
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crystalline solid or anorphous formof the (-)-isoner
and 8% by wei ght or |less of other crystalline solid or
warweindus fornms of the (-)-isoner. In anot her PCT/US2006/015163
enbodi nent, the term "substantially pure,” as used
herein, means that the conposition contains at |east
isomef 30 dapthee bihodinfent thedetnl Exibsianigaliysuse, amsedélerfv,in, apeans that the

h f
NCTT TR TR SRRk T -
form (Sirtﬁ%gg-lso'n%? d 5% By Weighi e '@S‘?@ﬂieﬁ&%ﬁaﬂhﬁ@oﬁ@ bMmorphous forms

antially pure,” "as used herein, neans hi hat the .
of the¢)ripmsért iloAnatbertcaiboginaent) tbasqrmgwb%@nm&y ghite, "o uged herein,

mean¥ t%%t t'hg g%lﬁégys?{é%a&%&}l%§a \k%a% i @% %5/ v?qu{ glﬂﬁ{tﬁgfa?]cgfstaﬁlﬂ% solid or
amor;ﬁfoﬁ§ ol dfge fptsoﬁhe@ m@mm@h@aghtfmm otﬁf)ﬂfeha‘ystalhne solid or
-)-isomer. [n another enbodi nent,

amorpheup Ermsof el (y)-isemer. InaaothgrefanM@Pw gx@é%%"%h%f?ﬂ%ﬂ#é{ pure,” as
used kbegﬂ%os' ! Is Pkt @0 { %Hﬁfd%k ch{?@g{s a@ﬁ:ﬁt@’? QREonPbf zﬁ?arucular

icutar crys I ne so of anor phous form o
crystaﬂhﬁesloﬁﬂ e Ematphobdtobm oﬂeheg(hl -isomet axsk3%byordight or less of other
crystalline solid_or anprphous forns

crysefl b s RromouBEHS P BRGRAF TR IR BRGpLodiment thefem
"substaﬁHng)’ S@HE gL LYedHer&n, mehs U %J&ﬁﬁio&hoﬁ‘%@ﬁﬁm& Bﬁleaét@@% by

l'on contalns at | east 96% by vvelg
welg}m afh ipericalar crygistlaelsphié osahomphows ﬁrmroﬁ HsU -lrsgmﬁai %‘fd by weight

ot b P o O 9 555 SHRE i ante

embofiiment, YREREm "Bibs@RAkINeHuse e didiiitiein] fcarkafiathe composition
"subst ant i ally pure as used herein, neans that the

contamsnzplpgmg%(nbjc ngat ﬁﬁi:,a mrhp@ar&rys\;a]@mg,)e,olweq)rgqqorglpwg form of the (-)-
1som‘%ar 48 L}Z‘gvel b, gx%lg}sbdf%ﬁief‘ Q s&llﬂ{e SR %Plgﬁgﬁ)r}]lggg 95 of BR (-)-

t or I'ess o
isom&! ¥i$ E@thd:rl’&aﬁﬂﬁ)ﬁimdxt Cthe &mmr"sllfb:stemuhby peregfastukel herein, means that the
(-)-isoner. In anothe [

mpod t,. the t .
composiies eamERA Pl 9a5h 0P &% Oy WeiEibe! H-BakipHar rusifllin felid grypmorphous
form BPHECZ-? F&H& £ 53’)6 'T.‘)§ v gﬂt QR fdss 8BYhBYcryRhIBAE s6lfd & amorphous

ar crystalline Solid or anorphous form of the
forms( of)thé §immean TheSopsycentaigeare basedapen dfe totahamount of halofenate in
stal l'ine solid or anorphous forms of the
thec‘( § WWver. In anot her enbodi ment, the term

"substantially pure," as vised here| n, msans%é ha%1 t he
[008@orBlosieri Sin agiaelaied sora” mesms unmyordiy URE w

phan?e?c;e{l 1?alﬁ| ce%g&nbzé %ﬁ%&ﬁsgp‘uﬁﬁ e anor phous form of t he

or |less of ot her
stalllne solid. or r.pho fornms
(008715 Rt termpyy nuprBRRlincaN e gifare iR he prrsees e Skl e Fleypigd level

thediodsed herein, neans that the conposition
Ofm&cl)'l%t%%l ns at | east 99.5% by wei ght of a particul ar

o R 53 S R LA b ik rson
For RhmPIEAPHONS: $RFdiEzo8he IshBsubsthndeSsBBinpoliitethat stimulates secre’aon of

percent ages are baséd upon the total amount of
insullmal of enate in

[0089] The term "hemoglobin" or "Hb" refers to a respiratory pigment present in
erythrocytes, which is largely responsible for oxygen transport. A hemoglobin molecule
comprises four polypeptide subunits (two o chain systems and two § chain systems,

respectively). Each subunit is formed by association of one globin protein and one heme
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the conposition. [0086] The term"in an isolated fornf
means unm xed or unfornul ated with pharnmaceutically
waecwepinbt e excipients or carriers. [0087] ThePtBURA2006/015163
“hyperinsulinenia" refers to the presence of an
abnormal |y el evated | evel of insulin in the blood. .
molerplggdichrisentironmrotoperpbyriy ogmplex nBzamajar slakstfiromgtobin found in

ti tes secretion. Fqr. exanple, a
nornfi IRl ST ERBE T sTrkAn oo o B AR efebo HbA for
distirsduiishitl it ESnSEoEEd Mot swithis eRAREko IHH £ Miescribed infra)
."henogl obin" or "Hb" refers to a respiratory pi gment
having eafl FEbynits eFpecheasaganents suli asHbA, (cabgehy alsebp msidiih @ormal
d hfﬁ)r Quygen transport. A henogl obi n nol ecul e conpri ses
acu fgfﬂo%o ypepti de subunits (two a chain systens and two
b chain systens, respectively). Each subunit is forned

[0099),  Asamgiciaspesiof fulhemeglobin sothsirqisarglyeites hemoglobin (referred

f mel.ee ' ' -k QD: R Qt OROT. ri.n conpl ex
o0 TR Il T S RSO S o,
HbAhe HibAsatnd HisA @ Wﬂhtmhﬁlfﬂ@@hﬁ@ée’lqeéih&fa@ﬁbﬂioh?A?%f'ﬂidbé‘\stibclasses

t [ rom
have JR Gue M S GBAEn D Hb oo Ba o0 e i (Schift
' f i ) its. .Jrace conponents, ..

buso e LS ot BN R AR B B TR ERTRID Rt
HbA hedgluges (er, JlX0865-phospigtecdrdanaseploliotel by HemReba bF Retoamine

HoAs, there is a glycated henoglobin (referred to as
bym“%%l,mwapgeanrﬂfrcosyl ated henogl obin"), which may be

further fractionated into HoAlal , HbAl a2, HbAI b, and
[0093 AThe ighm N glynosybatedixanhegigin't @dsonrefermd to aa'dbA0,", "Hb"Of

" bel " . the sa rimgry structuyre, .
e AR ol o T e
H . l 5 I .
A T e A i T
of theyp whgineof{hsmogtyibirc by plagnp BspdeaHenoglobiuAi asaprited the weih

. ti.on of .ket.oam ne dorj .rearyangenent. .
port Y TR aelonts B Do RN o o e sghoBlobin i
propartibiedl keblob® ghsose oAl Ofherefofd BemoglBBMDG!. @Rk B formation directly

ycosyl ated", "diabetic control index"” and

increagslﬁ§ Vétaﬁmiwl?‘ﬁn?a glaeask heifelse Pince ghicpssdation aggurs at a constant rate
i R e R
leveldveiiog|tobaverdge hidabgacagk ksebior aéndgidadli duriAb eheGRBRIdLESS 0 to
three Enl?)%th%?’jl‘ﬂerefore determination of the amount of glycosylated hemoglobin HbA, can
be a good index for carbohydrate metabolism control. Accordingly, blood glucose levels of
the last two months can be estimated on the basis of the ratio of HbA | to total hemoglobin
Hb. The analysis of the hemoglobin A, in blood is used as a measurement enabling long-
term control of blood glucose level (see, e.g., Jain, S., et al., Diabetes (1989) 38: 1539-1543;
Peters A., et al., JAMA (1996) 276: 1246-1252).

[0092] The term "symptom" of diabetes, includes, but is not limited to, polyuria,
polydipsia, and polyphagia, as used herein, incorporating their common usage. For example,
"polyuria" means the passage of a large volume of urine during a given period; "polydipsia”
means chronic, excessive thirst; and "polyphagia” means excessive eating. Other symptoms

of diabetes include, e.g., increased susceptibility to certain infections (especially fungal and
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portion of glycated henogl obins in the blood. The
rati o of glycosyl ated henogl obin is proportional to
whb@ediyiucose | evel. Therefore, henogl obi n Al BCT/as®06615163
formation directly increases with increasing plasma
glucose |l evels. Since glycosylation occurs at a
Staplb’lmé)ﬁ%h infeciions)inausay ang &etpadideriy (enhineed aroduftiemor ketone bodies
ocyte, neasurenent of glycosyl ated henogl obin
H“hfé%éag rgflect t he average bl ood gl ucose | evel for an
.ndi vidual durjng the preceding two to three nonths.

(0093 ke isva "qemBlistingl 9salstosinelderobwtis o9t linijecbioy migrevpscular
comp1RIR s%ﬂ%mr&@ gﬁlggfﬁfb%g Mﬂ:q @Qr 0%&%10&%(%%%%? those

nmet abol 1 sm cont Ingly,
compifcatidre Wikeh génamlhyﬂBm&ncsmalllNaocﬁls\teJSMtlaﬂagm THege b@ﬁpl&atlons
henogl obi n_ Hb. The

inclu %§£§ at I q}%@lﬁ’ﬁ%&fﬂr’t&gﬁ il }A@’rasl of Visioboia Wlaod seep] damage in the
eyes)l‘;'ﬁé\ﬁ%ﬁﬁ@ {Her\%rlﬁghg@ an!l ﬁfbgb?dfb@rﬁ@(;ﬂfer t%blcg{_) es&? ?gtgg%éctg gﬁ“e

evel” (see, e.qg., S.
nervos 3gstas ) Elnd Peplafo}sathy (kléteyadlseasa]dxm% ble@6)esY Bamage in the

46-.1252 0092].. T t onl'. of bet e
idgs 55 AGS Psstie P lisp pna e Biess BompBTYiaR whlcB Ry esult from
largedisbdpRkyep Hﬁﬁag-t ms&&ﬁ‘ﬁiﬁ)ll’b@ﬁ&hsﬁncm{i@ QU Qifa?&b%cﬁlgﬁdlﬁease and
conmon usa For exanple, "polyuria®™ neans

Peﬂpb%@ls%?@@ﬂ@lf laeaIS%\r @@idmm@rdﬁse@ﬁq raferofterdisegses 0@ bin@d vessels of the
heart p@% 8% 5 IKa hgﬁ' 'e‘rf‘ al, nﬁ”cﬁo&a@c& ge’ g a%c)a(sq G’fr? gEhﬁg[r’htf AI\?IS HUMAN

I'a” ’mean’s excessi ve
BEHAWIK)RQpp 2(0)6 MR AvRIGraw ] Ne®, Y @kd 993). f@e[r&@&%éular disease is

sce b||| o certain infections (especia
gencial[R G5 OLateteh FRPS JOGRLRE ¢ i BETsAEY (FeeCmEdihas high blood

press{il%§ Q%Fdrﬁ%sﬁe%rt(nﬁwf@ ek BRIHELLAN ﬁéark&%&@g f&gﬁh%gal 'stcular

The ferm corrp I catl
dlsea$eru@fqnsj®sd1sdams dfenp ofthelbﬂn(tdescbss;eds outside oﬁth:e(hﬁhmr It is often a

s S B R0V B R SS o

which general |y result in small bl ood vessel danage.
[0094}h e Elee teanpitherasqlerasisi mqom@sseévgscular diseasepantchgongitivas that are

L.on 0. b Q9 S
reco Qg%@ 'aﬁ(f'ﬁﬂ&etr%{)od ‘)%;e@}}% crllaél& (gapc:g1 tcﬁl; 11(15;] & 15le q ais %g@g ?ﬁlaed‘;%%?
Athemsdhioﬁusaxdmai@ldﬁ ldiveskey essgiry thanm Qﬁeztse (élbkzkﬁtﬁ)fﬂ %Blclé‘t)ro%ary artery
dlsea%(gtggqhe nd nqe %gg g(?ef@ yﬁ@;g}%gre %g&igempglgral ?fessel disease are
all chﬁf&%pllnhﬁ@éska@l’aﬁs &f ﬁhérgglﬁ%oﬁg el ér%%e g@hﬁ@a%@ By Md rms

result fromlarge vesse
"atherpgelptoisishrideghdrorclanolés dieeage”. car d| ov asc ul ar di sease
and peri pheral vascul ar di sease. Cardiovascul ar

[0095]i SE@SEerni eér@ihgrpérﬁpﬂeﬁlwsf@fer% thé R)%nylg Fek&sQie fipi
heart. See. aplan, R M,
concentgfiensgy bk@éltggeweéém in HEALTH AND HUVAN

[0096] The term "hyperlipidemia" refers to the presence of an abnormally elevated level of
lipids in the blood. Hyperlipidemia can appear in at least three forms: (1)
hypercholesterolemia, i.e., an elevated cholesterol level; (2) hypertriglyceridemia, i.e., an
elevated triglyceride level; and (3) combined hyperlipidemia, i.e., a combination of

hypercholesterolemia and hypertriglyceridemia.

[0097] The term "modulate" refers to the treating, prevention, suppression, enhancement or

induction of a function or condition. For example, the compounds of the present invention
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BEHAVI OR, pp. 206-242 (McGraw-Hi ||, New York 1993).
Cardi ovascul ar di sease is generally one of several
wo eooaa 139incl udi ng, e.g., hypertension (al so rePEer/UsmO6/015163
as high blood pressure), coronary heart disease,
stroke, and rheumatic heart disease. Periphera
can padulate hyperinidgas hlosresing cholpsterabasa loimam yhepéb;t suppressing

essels outside of the heart. It is often a
hﬂx%%£§%ﬁ¥hg of the blood vessels that carry blood to |eg

gﬂ rm muscl es. [0094] The term "at heroscl er osi s"
[009 ﬁﬁé"é’%’e&f egléng’ flsgrmeding dipseanagaareniondi careorfa: luman sabject for the

purp!')&(‘(ﬁg:e ?Id}é@ 4 %c%n%ﬁfjo bY: ROV %@Pl%%l@{l%ﬁg %\ngnstratmn ofa

t he re Cl ne.
comppaund iof ﬂmsm‘eﬂeaf 1nder8ma3& preveiitGhabseh 6fiht sgmﬁﬁ‘)ﬂfs%r (c@in%ﬁcatmns
artery di sease or isc heart

1 as c ronar

a e"&“&% IR B RRltcaticns, of dwaigating e disenssheondition, or disorder.
vessel dlsease are all clinical nmanifestations of

[0099; hEh@tﬁ@mé'pb@egerah'de&rstotarmefdcai@lmhﬁxanisaa%egbntim dohqbonent of

o B IS ST SR B, Sl B ShL heas e

Cholbsoatdl alE@sc@Vess @%)‘E&Jui/s%r E‘dr%'téilm@l%ﬁﬁgﬁésaa'hﬂ%ﬂé ks bl ood to
desired levels. [0096] The term"™ yper |p|§en1a

ef " wan ab rrml el evated | evel
[010(2)] ; Fflecf‘te q {%ef%ftﬁzhﬁ%@gc@T@wpaésr secgﬁggm, cggaﬁ)r%{ gomion usage.
TGs atnsiséaﬁ&rdeffattﬁacﬁd) fdeculed estop fed tb;h@él?éérﬁf lﬁbléﬂi'.ll@ andl s&ve to store

fatty 800 el t ed CE%Iesterol l evel ; (
atty gy g’r"géf Sser Py apyssle celly for eppraxpeaduction er drgltakea mpdad stored in

adipds€u&ue. and (3) conbined hyperlipidema, i.e., a
conbi nati on of hyperchol esterol em a and

[010]{]e f erc,tsalr1§egc}%/ ﬁ {e{(g flafl%[a(r)%}gvél;é]-h eléli?? o g&gg tg@epkaged in special
mole@iirana et kaswh AURobRReiRS" 1ﬁ o@dé@ ¢ boR 0&9&‘9}' Pé gﬁsma

For , exanpl e, the conpounds of the pres I nven ncan
Liponspigins se aprppavate ) e plagmigytuk mVam@duummxﬂmr dkfitiantaemoval.

erl i.pi dem a. 0 The
her OB R SNBSS R APl e e
functlanh Emthe cslibp®ibe siall of the ifestpRs gy ﬁﬁlﬂ'@@f éﬁﬁ into large
sease, condhg &; or. di sorder and |nclu es

lipop i FBIeS o Fohy iR ey ot ke sgresEaniioershplosrol
contehtO IRHEVGRE, T& %m‘l’ BRciLst@b1 dhss §1¥%{:§%§ qha ?e%%?rh fto plce)lsmé as TG-

aIIeV|at|ng the synptons or
rich h@ppqq’tqmpa]]tg vetpelodi @amehpcqnmﬁm ("wn.DIOY, Wh(&@ beE&fary function is the

olesterol" refers to a steroid

endogeflo than i bEF QY iR uCH T & el dutadisose rdue. Through
enzymmmrcﬁ@@ SVIaDd iy B4 &ithed REREEParft ke by 8L 1REE, B Runsformed into

i ncorporates its _comn usage.
intermediate density lipoprotein ("IDL"). IDL, is in turn, either taken up by the liver, or is
further modified to form the low density lipoprotein ("LDL"). LDL is either taken up and
broken down by the liver, or is taken up by extrahepatic tissue. High density lipoprotein
("HDL") helps remove cholesterol from peripheral tissues in a process called reverse

cholesterol transport.

[0102] The term "dyslipidemia” refers to abnormal levels of lipoproteins in blood plasma
including both depressed and/or elevated levels of lipoproteins (e.g., elevated levels of LDL,
VLDL and depressed levels of HDL).
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Chol esterol al so serves as a precursor for steroid
hor nones and bile acids. [0100] The term
wO eooegl3peeri de(s)" ("TGs"), as used herein, PCT/US2006/015163
i ncorporates its common usage. TGs consist of three
fatty acid nolecules esterified to a glycerol nolecule
10103}, § Exemplary Briwseryr ypeskinigeraisi inguddiboharamet limitad ty the following;
nmuscle cells for energy production or are taken up and

[01041 or(éﬁlemﬂpra&;ﬂbmﬁiﬂ@len{lé) k0%t ReeRdIgi8oBPVERh @hBes a
are water, insoluble, they nust be packaged in

deﬁcgea@x ﬂraﬁm sRavBeulB leé%nﬁlaé&@ékmfa’amoiqcm@@ﬁflm@ lisase deficiency
can %zﬁqu%%#uﬁﬁ;%éﬂ%ﬁ@%ﬁé &@aﬂ% HEb O B rinP SRR R

d/ t There are at I east five
[Olﬂgln S t( 1{l1f1]§%§$1%f}r@ %gev ia Iaﬁ*%]@tlyq{y §pl@@oncg§ﬁ?j@|5c¥§qr@¢r caused
wher6 €lsind¥slyia B defepilis bhistfes clffinﬁt orfsGh ]92 Q%p Ergglllel @kt result in

the intestrne, dietary lipids are
malﬁmcﬁ@@méwlnre@@mpns@né/@r ebichegiof'thh mece;mms Thlwbnﬁ@s about

e AL A A0S L SR L P

cholestetd dsets infioplpdragned as TG ich lipoprotein called very
| ow density Iipoprotein ("VLDL"), whose prinmary

uneyi . of
(01081 &) Tamiist M 0 B E BB Mot S A8 Rnbuf as iR GRoptein-type
hyperémienaa ian inledritehdisdddel whas phigerd ddvetheii effbqted iRnded8& Rilatives
Ehellv or, transfornmed into intermediate
can af e s BRAGHIGH 15 hofediery ang pigh riglycngan vl HEPL
choleht@iﬁﬁﬁrdﬂﬁe@fné&é@atél&‘ﬂ%&ea% i's further modi fied to form
the low density [ipoprotein ("LDL"). LDLIS ei t her

ak [ ver, i s taken up
[0107gy g{}tﬁr@hg %g?ql%%c?{vegm?ﬁpomogqﬂn ge]r%) 1§ ¢ rqzlii by eqraingn autosomal
domnﬂanlt'l@hnehc hibh@mali@rawe defee] 8 Sheka %yfarsﬁi%@ﬁﬁdlw'ﬁ%% ?Autation that

tissues.in a Erocess call ed reverse ol este
produces %@éﬁl@'ﬂw{l ol giptamine farey gining yeti¢hpéaenainse redmfedras%ﬁmtzy of LDL
s i n_ bl
pamc?ér?})c u ing ot %ﬁdlgbro ééseglglgﬁtg’l rerEva ﬁlgg pfaéglé’r@)lofmd total

cholestenoblvelspi ns (e.g., el evated Ievel s of LDL, VLDL and
depressed | evels of HDL) . [0103] Exenpl ary Pri mary

[0108?"y ) lpamlmm béth?ﬁrH@%enﬁ&'talsg){ﬁ%&grté hmf dyf 0, the

W Nng: (1) Fam’l mcronema a
Hypes @pyo@@n@mﬁms dn @uccdnmommbhtadahsnderaedemg:meﬂ@demta toaébvere

R S t hat. br.eak wn fat nol ecul es,
eleva"f‘ﬁ‘%ﬁ%f%ﬁi TpRER @?}Siﬁefeglﬁv‘ala % rema anelincare o Tofunction. HDL
levelsla&rmaﬂ aoindlj #81 of fat or lipoproteins in the blood;

[ 0105] (2) Fam | ial Hyperchol esterolema, a relatively

[0109F O TBPFL S BReH Forfl] g%pcregﬁémﬁalussaecommon inherited disorder in which the
concentration of plasma VLDL is elevated. This can cause mild to moderately elevated
triglyceride levels (and usually not cholesterol levels) and can often be associated with low

plasma HDL levels.

[0110] Risk factors in exemplary Secondary Hyperlipidemia include, but are not limited to,
the following: (1) disease risk factors, such as a history of Type 1 diabetes, Type 2 diabetes,
Cushing's syndrome, hypothroidism and certain types of renal failure; (2) drug risk factors,
which include, birth control pills; hormones, such as estro gen, and corticosteroids; certain

diuretics; and various B blockers; (3) dietary risk factors include dietary fat intake per total
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where the underlying defect is a series of nutations
in the LDL receptor gene that result in malfunctioning
wabenexdept ors and/ or absence of the LDL recepPOI/8S2006/015163
Thi s brings about ineffective clearance of LDL by the
LDL receptors resulting in elevated LDL and total
calorigsgreaterdhas 40%;saturated fatietale pesrietal ¢abards]erdaddr tham 0%:adholesterol

: ' erlipidem g. also known a tiple .

ik A S P s 8 HSED 0 SOl sl
where patients and their affected first-degree

[011%le| dhe tesms Ceheselt andapbesity” refens o.rmapartiingtto HiegWorld Health

hal: ' j (o evels of H
Oree BN EE paiely MRS TR e B T U e e 7 g o
womﬁal(“BItﬂ afuabeteight (\l@)/ﬁfighﬂ (ﬂﬁ}ﬂ r(lgie@i:tﬁis?l%rﬂ(@@ td iﬁ_véﬁety of medical
relatively conmmon osome] doni nant genetic
condiiions F}%Cﬂll%/%/?lahqﬁﬁ ad@#g@f:rlmgdeggab %si@ylsg@lsgj Flgroavn risk factor for the
develRpRleRQlf il t C bstitutign ,
o N e T ar AL He e e nd RAHRARS. Ploso) 11
172-¥1s pd Knowter, dbial. péwnt J ClimsVarar(19919 58 DI548-€66py. or .
Consequently, this can cause high plasna LDL and t ot al
chol esterol levels; [0108] (5) Famlial
Dysbetal i proteinem a, also referred to as Type I

Hy p. ' I ' ha, LS an unco n . tnherjted )
I o Shid B AR RATR Apotadils PLERTREviantid b Prsnaragion

erum TG and chol esterol |evels with abnormal
[0112] 5 The sp7<5¢ ivinigory i davestesh o (-ohalpfepaten aebstmtially pure crystalline

soli . Bl LAl [ eridem.a
o R od B osF el h i RN flehhacTlidn
compegitioaheanagrising thesepbasnandihBle fosmeinemndbsigied Thins ﬁC)iHalofenate has
the fSRYUSE, m | dl orﬁ{ﬁ lerately elevated triglyceride |levels
NG LTS14 %O dchol esterol |evels) and can often be
associated with |ow plasma HDL | evels. [0110] Ri sk
factors in exenplary Secondary Hyperli pidem a incl ude,
but are not limted to, the follow ng: (1) disease
risk factors, such a&s@a hi soQry of pe I abet es,
Type 2 di abetes, Cushi s SM‘N ot hr tq& sm and
certain types of renal flailure; (2) driig risk factors,
whi ch include, birth control pills; hornones, such as
estrogen, and_gbfthcQste 's; certain diuretics; and

dietary fat r totalcalories greater than 40%
saturated fg e per tokal calories greater than
than 300 ng per day;

10% chote nt ake £

habi t ual and excessive & use; and obesity.

@

[0113] The chemical synthesis of the racemic mixture of halofenate can be performed by
the methods described in U.S. Pat. No. 3,517,050, the teaching of which is incorporated
herein by reference. The individual enantiomers can be obtained by resolution of the racemic
mixture of enantiomers by the methods described in U.S. Pat. No. 6,262,118 and U.S. Patent
Application Serial No. 60/608,927, and using conventional means known to and used by
those of skill in the art (see, e.g., Jaques, I., ef al., in ENANTIOMERS, RACEMATES, AND
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[0111] The terns "obese" and "obesity" refers to,
according to the Wrld Health Organi zati on, a Body
woams/11vdex (BM) greater than 27.8 kg/ n2 for PenuUsde/015163
27.3 kg/n2 for wonen (BM equals weight (kg)/height
énﬁ Qoesity is linked to a variety of nedical
RES beﬂ@NSn@ler flel ambSmSaHewé@rhlﬁwaiy rihw teaghingnofavhich are

1ncor8%@§e]dg%% by 5‘%&?9?)35 g)%r gt;a@.lé%rgl%%t grr@sopu%on known to those
skille@an Kigs drt, GRMBAE bl not Eﬁht‘é@ 'f@ |31 lﬁﬁ;él;ys{aﬁ%%n ddd chkdrntbBiaphic

and Know er, et .
resolgpry smsala%msedl(aiee S8l S&EBW%W&TEY@JB %WﬁQMPOUNDS

(196.5)'33e LI ?Yl PMC%}S%%HI'; Eg&l{t%ul[e?gﬁ t I Ocztﬁ } aghy Ll 9&@?1 H o35 gbZ)

I"'NVEeN recte

Addlﬁ«bl’aﬁltyadilitioalljl pueUs@n&s vat 6d lbﬂepﬁe@ ﬁbhﬂtha Rbeflic ARHRMYURZymatic
rm and processes for their preparation and

biocs TR JPnzyBiapie Siacpighdicaeinpitios hag beencdescritnd msevigiesly (see

TN T -

by re&yemch)a Dtheniethods oﬁoiﬁmnmgmnmwmergchhﬂla&fs@mgp}e:&?bﬁynlﬂ&ms (see,
h in US. Pat. .

-8 }gle y%%ﬂ p}%/‘ﬂt@’ S@n&?:aﬁbg%?gi% é:ﬁ i's incorporated

herein by reference. The individual enantioners can be
[0114 bt ki deer @llopljlgraes obags far rpm;:fuctlh@ of @p-balpfenatexas an ectife pharmaceutical

mgre@lglgtgk%xf’if‘i‘gg rtEFN%re %S deréinrcga %pgﬁly-pgpiﬁmnd hlq% crystal

morpﬁabgsan @)zzalomateusnhegemmaﬁi in@@ksolEidN Snd Bgmmzau@mork
y .those of skill in the art (see, e. Jaques,

show§ e e APUrE IERERTIE QYR e RACRRT o _
abung]a%g%hr\gﬁé&b’ﬁ&ﬂq PRS0 remﬁgly(tﬂg ﬁﬁ had 1@9@‘1% 8@%11}%121%%8 Qélow

e ‘i ncor por at'ed her éi _
0.2%sihaurdiartie mesthheimadfynams:a]llju ttabie ck)mmhhinet wlitfose The diffedilty in

i I d i mpl .
cony I B e oL AP BT
devel%{)or\ﬁ/gntklﬁ §6ksd fo?%he I?roguotmg@@;%id@ﬂa%ﬁ@fwrg d%@%site purity

1962) L. Eliel;,"MGaw H I'T;
and tlge properewest é@@phglul(smgm) 1sml@30n 2838 c@@ta)hzabi@tdwbﬂﬂndichtyd that

v S SR TR T
thi I & yit
smorfinty Sk of A Ot al v k5t 17 SR ogiaTo,

halofepaggrip, r@imry%tﬁléma FgaR dlssigeaebrs o, B BnEnp6r BeratD, Form E
as weh%%h'%rr%@ﬁo%g gsence) . Other nethods of obtaining
i 0

enant s 1 nc ude stereospe0|f|c synt hesi s (see,
Ph S 1997)
[01153695}&?7@_@6@7133_ of the 1nvent10n mayzljl y escheéby oné or more of several

techniques including X-ray powder diffraction, Raman spectroscopy, IR spectroscopy, and
thermal methods. Further, combinations of such techniques may be used to describe the
invention. For example, one or more X-ray powder diffraction peaks combined with one or
more Raman peaks may be used to describe one or more solid forms of the invention in a way

that differentiates it from the other solid forms.

[0116] Although it characterizes a form, it is not necessary to rely only upon an entire
diffraction pattern or spectrum to characterize a solid form. Those of ordinary skill in the

pharmaceutical arts recognize that a subset of a diffraction pattern or spectrum may be used
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[0114] In devel oping a process for production of
(-)-hal ofenate as an active pharmaceutical ingredient
W@ 200b)113917w0 factors were of great inportance: POEUS2006/015163
inpurity profile and the crystal norphol ogy of
-)-hal ofenate. The results frominitial isolation and

to chéliay@nm p solid foom provided thatwdsat ldmtmgmehqsrfbwatdyfopn difoint the other
form i S S ARG P ot s R BB G 5 Se ptone may be

used APthdh@deri R\eHosid @drnk. NDilkewise Sshelte e DR %%’al@'h%ﬂesor iRnfaR®eaks
nost _ t her nodynami cal |y st abl e crystalline solid form

alonepray be psgdda chyrastarizamiqligl formg Suﬂbchaw@qnzamonsmdmates
L egyi
com;f’aﬁxgg gﬁe@vx %Sﬁa%{xeln Eﬁd ﬁ?h%tg S{Sﬁ?ﬁ t‘?he gﬁgﬁo@ r{m%e cgensnc
peak{.- ) - hal of enate to provide the reqw site purity and t he
proper crystal form Subsequent i soI ation and
[()11‘5?[r Y &8 hilolyZo! QMBI Katd ﬁgh)lctﬁ%&% “ﬁesru%h\é'%ﬁ%aa%nzatmn Thus,
I'east five crystalline solid forns deS|gnate
one rﬁ:@r Teky WonRe©r nﬁ»ra peakB)romnah Rmayapew e diffratibomaraif fot &eample,

one enb nent, the present..invention provides
Raminf g1 IR Ghe D08 EHRACH I ormn| 18 BPRITE 06 b TSR PEtias
chardcfiize Aforng o Beulﬁ%!%‘ donsif& Bnkn fraRMak t%%h&‘ﬁhﬂen@@ﬂﬁ Form. It is
anor phous form [0115] The solid fornms of

sometifes helpdH terggnsider Raganidetad foyexamplegin ph@ma@ﬁh@éﬁwmﬂatlons
techni ques including X-ray powder diffraction, Raman

[011&]penmﬁa1 sRapihatibiRoBihe & 1ogtoREy oAY-Haligenmnd ideRtifsctse ﬁrst three
rthe{: conbi nati gns of such techni ques, may_be use

dlsm% crygiabiorE 10HBS PnBetdiConTharalyaquphp Mere idardifind qﬁhree stages of
the ¢ {agﬁﬁgﬁﬂa\ﬂﬁfces@ tdih @Plt e us@gﬁ%% %9%8&'.181‘3"(1)"%13@?1% f%fm B was

peaks may ribe’ one or
isolated lafter drystatbizatfont dfahe ovde vieboakierfrean @6% dghedus isopropyl alcohol 2)

s B B St e P S b b G Bhpral, and
(3) cityBtallRleYsoRd Eotn R Arhs oIt d(Te® c&hf»l%fe%ldeﬁf‘reﬁ%&ﬁ r[ﬁ"slng the protocols
spectrumto characterize a solid form Those of

descrifiediin theyExarinies, these theeqprdymenpbs cowd be genesated eadyimtereonverted,
demendfthiir (BY SR Bho Pl b BT PRCPALLS FoP a0 ! SREEHI™ ™

aract’erize a so
intercombasiondi sti ngui shes the solid formfromt he ot her
fornms being characterized. Thus, one or nore X-ray

[OIIQ]OV"T‘I%ES &ibfisR6t QFn‘g %?g—?—h@ll é?xE%e\?\??/e lbﬁeg)ﬁagl%ﬁ 5 anol I(I|BA) followed

characterize a so
by drpmgkhe mblated volriteRapwallipe szl @ lrome tmnperdﬂ:&relmﬂdr lteduced pressure

gave %rggx%)%elelgﬁ%g? filrs§ lnl:?tdﬁgf/s?@li}]%%,s’so%égﬁgkg%fa o ee ffjgrznggt }%saﬁf and 13
respeBiRRINISlovk iR DT BBcd shdiBt KL MR wabAbAGHE or Md §sRAMES0lid. Tn the
DSC trace, the sharpness of the endotherm peak at about 71 °C is particularly noteworthy, and
in the X-ray powder diffraction pattern, the peaks at about 6.2 °20 and about 12.4 °20 are
characteristic peaks of the pattern (for a discussion of the theory of X-ray powder diffraction
patterns see "X-ray diffraction procedures" by H. P. Klug and L. E. Alexander, J. Wiley, New
York (1974)). The peaks at about 6.2 °20 and about 12.4 °20 characterize Form B with
respect to Forms A, C, D, and E because none of those forms have peaks to within 0.4 26,
twice approximate precision of X-ray powder diffraction peaks, of the two Form B peaks.

[0120] Because the typical variation in any given x-ray powder diffraction peak is on the
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[0117] One may al so conbi ne data from ot her techni ques
in such a characterization. Thus, one may rely upon
wWor@car39mbr e peaks from an x-ray powder diffrarPCT/0820861015163
for exanple, Raman or IR data, to characterize a form
For exanple, if one or nmore x-ray peaks characterize a
orderfof Pr° 28nwherselertiak veaksdm shatestenierrapplpmotpk, olatt selacts peaks that are

T RN e N N T

partichiaf @Tulyﬂidrpm §~ra3ﬁ PdifeB, algelak ik isex faki 9000 pellieininother
hol (@%/ of (-)-halofenate identified the first

pol qupges diggale Ff&)e m@p@ﬂd ap gesk thabeanseither Boamer togetipravith another
peak Qéjh%m eﬂaﬁ‘a ﬁfe fhgt‘é% e{gg&ﬁr ot 'gq%rlyé% 9@0?1%6‘]? i sett ?peaks at about

yst a 7z a
6.2° Zﬁ)amﬂaxbeﬁtﬂ.?pﬁt%ﬂﬂaaje bt lefst 0.4C0yst a3 fhann geék@ﬁlﬁfhrBj ¥&Borms A, C, D, or E

RS SR o et A
[0121ﬁ Ofmtea\f@ﬁ tﬁ@gﬁgﬂe@é&ﬁé ﬁgﬁl %ﬂ% s 1§4C1g) ?9 aNE8D 9&%@31 I;Bgort two-

fect solvent renoval érystaltine soll
theta mglmtoffommtammﬂtpdﬁces: ondaas eethe (vhmahnhtyroé‘ werag datalilsinnttye fike

B e N T
in tab@EIRNSE, ﬁﬁbhé‘iﬂaﬂe?ﬁl ﬁ@ﬁ@ Qraﬁ QQ DU 7PN RO G poinlt,gt}ns value is

i ncor poration and pol ynor ph i nterconversi on.
22.0 °PAusotf22] 1t 128t iThus d:he aalat of Yapoof 22(0 726]“\'&!; nieelrtalhelpl des@ibk the

hept ane/ 2- propanol (| PA) fol | owe yi ng
mVGﬂP%W ERERPRIAPEIBtEI0f SEbaut 2hd °3 |Idk@\v18¢,dbwa1é%fe}%ﬁ% 729 in table 2

onglng{ég %{on{ ﬁ %elg R4 ‘%G%aée tesrge (ﬁg’l 18 lgfnglco/ ﬁolr} rT%GBand not

crystalliné soll

17.5°89. Ci%onaﬁlaana dn® Se8SPAaCchE yselmt%ta@uvdilezd%%ﬁtﬁé @6R, 1@&@ as 6.16
the X-ray povvder pattern for the cystalline solid

°20), when p8en to mﬁedecimzd polvdy ip igesmter dant (v °2haloashormapsg @kakann Forms

A, G013 a i scresliot it 61D s PERFEC oAk puHRR L B Fom A,

C and®2 It?c%ﬁ& Wﬁéttlf hé ué‘edztgﬂﬁs%ngi‘@lg §eL okt ﬁ?ogﬁéﬂﬁat%nﬁ R6ntains a

pattern (for a discussion o e theory o
peak z;t@ﬂwdmm 4 PIG (6a4:3 ?zmnﬁabteerl raﬁd QQeThﬁéu frﬁ)){e diatﬁ imaqdhr@lrto
rocedur es” P.

differ gy PO S Koy 67 4§ e pepidt awgz 42D t9inSRabing 1 and 2)
2 B th tt F
lsmO%b‘H%‘ 3 2%%%%&?%@%@&%&%5 B Ethose for e have peaks:

owthin 0.4 2Q tw ce approxi mate precision of X-ray

[0122bov®1§rouah fther%ﬁ@kuhéhf% Eang E inffiguree2t Gws Fpeah a8 ab@a@éf; 4° 26,
1ntens[1t9]a? Blat Wﬁ‘ t?? ?c‘cﬁéﬂ %'a&éijn i gln%t%olg tnhtndl i Vﬁgm 5101se and

actiron pea@ I'S On eor

1ndee<2 f@e mh:ﬁm}&ﬁl the tistad) ppakaik §iguee Throabt 4%icf eheampcihyadpgak, For this
e that val ue

reasoR WY BEBReAg) o & PR HOURUY Fath ot DGO RO PR in the
peak lidd o table 1. By comparison, the X-ray powder diffraction pattern of Form B in Figure
13 has a clearly discernable peak at about 12.4° 26. Thus, the peak at about 12.4° 26 can be
used to distinguish Form B from Form E. Thus, the Form B peaks at about 6.2 °20 and 12.4
°20 characterize Form B with respect to Forms A, C, D, and E. The solid form isolated at

this stage in the process contained between about 2% and about 3% solvent by weight and

could be converted to other solid forms upon drying or slurrying.
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particul ar pol ynorph x-ray pattern,
| east 0.4q froma peak in another
wehkiwihbea7t o be consi dered as a peak that can eCThs2006/015163
al one or together with another peak be used to

characterize that pol ynorph.

a peak th

at is

pol ynorph is

at

In the case of Form B,

t he set of peaks at about 6.2 2Qand about 12.4 2Qare
g away from peaks in any of Forrrs A C

"B, PR LG By

at le

£Nn1211

ast 0.4

Tlﬁn

aoc OB

Bl

T G 5 NP 71 G A 35 D MAMA 1 A T
y LTy T \JL A" B) Tl T CpUIﬁ. T VWU ]_l. Ta ™ Iyl T —l_U B‘roadpeak
20 deditnal°z | adés. Betaudd: the RdriapPhilty 8P x- F & dafdveen (2 :
7.26 1 §18N &1 TaIrsiogecl M plsmne, Thezq nygation | g 15 and 30
775 0esCT] egl T9 ONG386CI Ball BNt . Fpii e%aBpl €, [F PEak
IifSted in fante 2 as|22. 05 originatesgiog Tigure 2 As
8.96 22.604719)-2?d;5To di@4deti mall>36i nt , | Ehijspyahue | ¥ 22| 0
2@ nof. 22 I 2q._Thus, The value pf_1afest 22/ 0 2Q~ 7S
1079 ygdd 1t'd-Reld dééﬂﬁ?baé’?t he ! r¥§enti oF Wby appr dpr i at e
NQU_"@bout| 22- 1 2q. | Likew se, thejydl Ue of 17,45 pan
1308 (dghel 24r| G nd6e3 1 ( Bin 1|igdbe 10| oo 177945 1otand
1350 tnavefQi@, |15 1q§bget; o [hg34 Z2Qangh Nabof 7. 527 From
1472 UN35 [15% | PN€ [5665 [Hal [(RG4Peak| af [a5git 6. Py pn
1540 (Nqotiafid [§ST8G038 bsdl6 (4o Whepd akgRoto ohgy |
deci mal QEO N, (IS _greater| than 0.4 2Qgagy from any
11791 pedR | B2or ¥ /\,21@90'2% PA98, the’pealoat abolit 620
1596 2Q%aN 1&5sUSAR 10185 STENOUmsiGFor M & fNhems Form A gand
20.00 D obU[ @apnPly B%3lis Sekd, (05 sgSed (& diigihngul 5{p OVET
21,08 FQBET BOTRCEIST [bHak {98 M eankal S| & negkoat abpgt p- 4
21.64 208 b6 I8 Tabkgy LiHTd pdlso THUP51 MORG7UaAt a 365
reqgired t oiﬂreren rarg FOorm B {T0 ﬂ"ne eak
205 afl abki26101% 2G5612| 3 AGHTTabl pat 1 132 2) |& mofe
tham 02 —2Qaway f Tomany T For for e
2240 AllttRougdt hel pedk-3fi s1 f grg,bnm E| #n fzpﬁﬁjre 2744 ists a
2347 Peak Al3 AP 13540209 TTILENSI Ty At UBRbgPOST [T [ -
2441 U Nggackal  PATUBERT N TQUre 26 75 Moghygkscerpgpte|™
2550 1 1@g RE @10 |3@qgee 1§n ¢|n[ ensi v haghe tTsiEd peak
26.92 T figure 27 7§ onty[ 4% of the rraunL 4R aK or—thirs™ T
(broad) ' §880/5-3khat fi|gled 218 cal I's a peak af, t (W4 pQs.
Mgt —a peak and [was npt T nctuded T tHe peak 17St o
%,Zr'fjd) t abl e 2:80ByY condPisoM the X-ray ‘pow@éigodl ffydction
, patterm of | Form B in Figure t3has afctearty |
f,fr‘gzd) dﬁsléer?ﬁa?&l gl%ea@zj? abbut| 12.4 2Q Thus, the peak at’
3066 about| 12 420 gam be[used to distingyrsh Form B frpm—
(brgad) Farif 27-thus)  t/R&-1for tn B |peaks at abb ut 6.2 2Qand 2.4
2(characterize [RoRET B Wi tjh respecttag Forms A C D
3126 and B shael 50! idpber myisol ated at | o
(broad) ’ ) :
29.66
(broa |6 38.17 |16
d)
31.67 |7
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this stage in the process contai ned between about 2%
and about 3% sol vent by wei ght and coul d be converted
WO eooetli®n7 sol i d fornms upon drying or slurryi ngpeDE®04/015163
(-)-Hal ofenate XRPD Peak (20) and Relative Intensity
Listing (1/1 )Table 2. Unique Crystalline
Tablq 2.) Uhiijuef@ryatadlindPRHabeflosat¢ XRRD Peakp@alathey pdala withid + 0.4
°20 n@eaipe uRigae e fgy eadeérybnalliraohmy ty statighificafofigdres after the
decinidMpofiitgni ficant figures after the deci mal point [0123]
Preferred orlentatlon can affect peak intensities, but

T a f
Fo:lé E - hial o? efé e Bfg? Igggkgrﬁ%&atl ln hg‘é.f;‘g%ec ggt °

—

(=)
d
q

O A A M P

A=A NS =2 D L o T

22&5m he@f@or ilncr B%%@drandlr-‘ﬂie nesal 7me each

29é3t3he Crystal Habit does Inot clearlly differentilate

betmeen the solid forns; a variety of habits have been
observed for each of the forms, including needles,
[0123512I AR rred 'oﬁE@cﬁtlor?&&ir dffe%leghlék %ﬁteﬁﬂ@&e%t%f Pé&d Iﬁ)§1t10i1§) IR 4rPD
hus i n one enbodi nent he i nvention relates
pattergs.) Inithé odserod(-9-hiatofenats, y’mfeﬂretd oréengagion dhas 61emrlosrt nﬁbqt@rnrt@e region

of 22~a?f(rc’ %?S;Paeglﬁ}r% %’%@R%%{%@PSGE Soe 38{138 pi) &ﬁ%ﬁg be%am}ms%eg (or

1ncrea%bl?5dn d@Néds 2bdoyvddTraas eahdang e OMdtdl HabBdodsiot @derl& kliﬁ”eréntlate
can substanti all in accordance with FIG

betwaga thg solid deimgm &tVéﬂetélé)f abitp Ieve pearpeysenvad frseplepf fhe forms,
h t. hal of enat
inclodiR AR bind e Bl SR AR B Pl % e Al Y
012 uﬁﬁﬁsﬁ%\g&nﬂ%y b mr%ragivtﬂegﬁ%?pfléé%set&%Q}-haﬁpfragtsé%gryaﬁaﬂine solid
form %)&H&mg aSulfarffafly PRRUbm: 2\1&1141%12 %ov?&@ af lehgt oe BBC

endot h8rm maxi mum of about 0C, herein designated

ano nbod
) an o ot e ARh R V2P G Roes G By Fhd
3 |nclud|gaua substantial |y pure forn1 whi ch provi des an
(ii) a RSFCaapam pistantiafily forageendancepsith BiG 18onpri si ng peaks at
about 6.2 2Qand about 12.4 2Cherei n designated as Form
hereiBdesighbzd]asRormd. anot her enbodi nent of the invention,
the invention relates to (-)halofenate in a
[0125? r yrﬁtaﬁbdhtepenﬁ@dﬂn@nr B Thydfich ¥elhiae w@)%tb%@% in? drystRIne solid
or whi ch providés an x-ra wderdi ffraction
form pmluéng acobsaritellp guppcaks, \ahlcﬁlgmyudﬁ apleagonaobut 12. 4
2Q and at | east one peak selected fromabout 18.8 2Q

@) ang%?éni]l prflict ddRactiithattondfisthe? B akh af ot 62509 RAL 86324
°20; and

(ii) a DSC endotherm maximum of about 71 °C;
herein designated as Form B.

[0126] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid
form, including a substantially pure form, which provides an X-ray powder diffraction pattern

comprising peaks at about 6.2 °20 and about 12.4 °20 herein designated as Form B.

[0127] In yet another embodiment of the invention, the invention relates to (-)halofenate in

a crystalline solid form, including a substantially pure form, which provides an x-ray powder
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B. [0128] In another enbodi nent, the invention rel ates
to(-)-halofenate in a crystalline solid form
WO p@badiony a substantially pure form which prpeT/Us®0&015163
DSC endot her m maxi mrum of about 7 1 OC, herein
. designated as Form B. {0129 Wen the resultant
diffragien patterpeemprigingipgaks af dhgutpd 829 rabavicledt pit aad pideast ongpeak

el W £ 3000t 253 BB B s g s Fors

B. trace and the X-ray powder pattern for this

crystalline solid. These results were observed when

h | p . 0 .

(01284 1 Gter Qb ARRIAL Lo HTEES 1) TIlFORKE e PRI solid
form,necleding rysubsiantaily eupdioympwhich privedes aVEC shdovihérmomeiorum of
b Cz}t formA In the DSC trace, a weak transition at
about{ln§s 75 0C is noteworthy, however the peaks at about

9.9 2Qand about 13.3 2Q n the X-ray powder diffraction
hereip designatedotydionwt®ri ze Form C with respect to Fornms A,

B, D, and E. Because none of those forns have peaks to
[0129}i t Wih@n thered@ant Wetcapr axfurfaéradrdends retudel piess@y at 50 °C, a

powder diffraction peaks e two _characteristic

. of th
whiteregysigling edids pelymerpth veas i@%&% BIGS. 7 gpd £ f zgspesinely hqw the

DSC EEFar i XA R RlenfRE Wiy R M ST RS were
observed phen thedbwe] of dptametvedsdowered et abeai Oraiwt$6.0 This data shows that

ater than 0.4 2Qaway from an eak in Forns AL B, D
0.3 wapb g Tainsd Eephas pasRE oSS Do n e ogV o pien o torm C
to fordS 8 1h ChedbSE iR laSheakfaikiBoh LRGN STBC A ndRewS i) Hofever the
Form C coul d be ‘converted to other fornms upon drying

peaksat abbuird.$ f2gand 2801 3.3 Alfsini the Erey @otydei diffivction lpettern

i nvention _rel ates -) - hal of enat,e. i a crystal.l.ine
charaglyit Forgh G RteRORst iy s o dn e . Besipss fegp & tho%e forms
have %% g%t\il\lglg(?.@ g??(?? gg%rﬂﬁf?ﬂdtéjﬁxt%cﬁfon T3 I'ay:?b%wflé;; glfﬁ%&tloﬁrbeaks, of

ion pattern substantia [

the tmglmmi‘aﬁn'rsﬁc \Wotrh CHpe@ks (]sgg-:: Tablds { iand 2p NS thetdist, one sees that the
' ' ' FIG, 16; '

oSSR B D PSR ARG L AT A BEL o 02,

respegt:ﬂ\ge%*)gwgﬁ {880 Fo?égf’e% &Ridhfl Ip()fr%,[}g gi'eg{& BRhe.4 SQGaawa[

from an k in
I'ne so orm inc ng a substanti ayly pur%pea !

Formbk @, B, D\bY E.hThii tHedraksdiebent.9 P a@in3o3Irad qindéuded toadistinguish
X-ray powder diffraction pattern conpri si n% peaks at ]
Formdh g kprms2odhd apsbit Fern € gagld be converted to other forms upon drying

or slurrying.

[0130] Thus in one embodiment, the invention relates to (-)-halofenate in a crystalline solid

form, including a substantially pure form, wherein the compound provides at least one of:
(i) an X-ray powder diffraction pattern substantially in accordance with FIG. 17; and
(i1) a DSC scan substantially in accordance with FIG. 16; herein designated as Form C.

[0131] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid
form, including a substantially pure form, which provides wherein the compound provides an
X-ray powder diffraction pattern comprising peaks at about 9.9 °28 and about 13,3 °20;

herein designated as Form C.
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herei n designated as Form C.[0132] In yet another
enbodi nent of the invention, the invention relates to
W@ 200haildienate in a crystalline solid form i ne¢T/USI0g6/615163
substantially pure form which provides an x-ray
powder diffraction pattern conprising peaks at about
[01329 Qnm atother ehBodin2 ofthed irventiey she mnmtmakla‘eae ke )ledpienate in

a crysigi 208 Torra ety  Auati g Pug et R Brovidss i gow der

dlfﬁaa%vmh%nsﬁnshfgﬂ@a% $#AbbR 900 0MaBoR 1B SC e dadyat kst SRS peak
the white, crystalline solid at 50 OC under

selectrsé ﬂume&bom 55 02% ab@n@ 1928, sboahirt.7 2@ opd ebowdSy PRoberein

trum the DSC trace, and the X-ray powder
deSlg’b%?qaés%f)r&o this cystalline solid. These results vvere ‘

observed when the remai ni ng sol vent was renpved

[0133¢ o rihegrconseision of frameC daf! ti3s effectad by fsthes éﬁiﬂ&ﬁhﬁ dhite,
crysta?lﬁ&esro i82Y 8¢ ‘% (ﬂa? r%ﬁlc%cp}g;e%ﬁ@ ﬁ&vs( P1) 708 P&%ﬁ%&ﬁelg show the IR

|nd|ca hi's crystalline so
specttumi, qhteDSCy@balalndml& Xahy ﬁmfzd)&‘rlpatt@nffﬁﬂﬂlm’ﬁysmlhr&csahml m‘gese results
cal orimetry (DSC) .of form A of (-).-hal ofenate
were ghepyed grhrarthg emsiiRe sy ey m@mfﬁd Ao G0 ohfhess data with

the dﬁ@?&gaﬁéﬂo%MeF%@ﬁ1n@ RO P H AR LY hglgfé?l@te(c?«?&ly':lh&'éﬁt%s that this

stage m'croscopy showed an onset of
crystadlineayohid dws aahighy cipBtall@ewnlid fmmrdbé&rmmakﬁcamng Cdt)rlmetry (DSC)

of forfi R el p Pl Tt by SRnsh s St ifipR A L% i an

endothéiéh RERISIALT pploandtel 8@@3 @&@\Mgulrﬁl(f)' @kot stge atlbrodod [py showed
DeCOITDOSI tion occurre an onset at anr oxXi mat e f/ o
an ongg@f a@ltlngwé aproxiseptelp(7p 80021'161 erapletiqay gignel ot apérque y 76 °C.

(See ﬁ%gn S T THe st?&&g&t?%h%ﬁ%a%%&?b ke i ‘aﬁ:kDgé tx%g% thcthe gFaks at 71

exper i
and 78O ekdven IOFIGsy 63 add 17 eDédompoaltlﬂB Iot:curfedamdi mserd;e‘sgltst em

approgzlsm%@mg %Pﬁ‘i%ﬁé??‘&ﬁd‘gsco&%’(s %eﬁi no8 7 gpﬁr%g@md by
the 1%1% ?f ark &o?héﬁ'hi’csé\%h{ aﬁﬁlg%ﬁtwprs@ HBLAMEnUNRR tIfeQHH@ﬁﬁ%pf)@ars to

. rph B. The patt is characteri zed by peaks a
orystedhz;wﬁrom(a 1ﬁelt 2Q dw;itsyﬂﬁrn@s 2Qminad by bight mPeosgopyIské Eigure 9).

e LSRR Bt SRS TR0 S LB Lab P niue
when%eﬁif,fareaao Qo%orﬁmﬂ ghe PRt 1s2&1a3ac2e€az§alep PEAKRIak BB Q0B °20

A bécause none of Fornms B, D, or E contain three peaks
aboutt22a0 °28; endraticut 29 06.°26 2@ith b dlgtrlyl GifRraQfroabihose Gitaibedfyr form B

o R 23 e SREED Y oo PSSR 90l 2

chara\%ﬁé%é?ﬁﬁn %Eq%g%ursé ?}gﬁ% By (Q@ BéBgc%g (])Er ?%é&tﬂ)geét‘iaegkgﬁgt are within 0.4
°20 of piesatl 0180 2p pdbae2 20 826, and about 29.3 °20, respectively. Form A exhibits an
endotherm maximum at about 80° C by DSC and Form C melts at about 75 °C by DSC.
Thus, one can use DSC, when the measurement is done according to the operating parameters
of the invention, to distinguish Form A from Form C. Accordingly, the Form A X-ray
diffraction peaks at about 10.8 °26, about 22.0 °26, and about 29.3 °26 together with a DSC
maximum endotherm at about 80°C characterize Form A with respect to Forms B, C, D, and
E. It is an anhydrous material as indicated by the 0.16% weight loss from 25 to 100 °C in the
TGA. The material was also shown to be non-hygroscopic with no weight gain at 65%

relative humidity (RH) and only 1.6% weight gain at 65-95% RH, which was essentially
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of the invention, to distinguish FormA from Form C.
Accordingly, the Form A X-ray diffraction peaks at

W@bwdt113p07 8 2Q about 22.0 2Q and about 29. 3 PCT/US2006/015163
2Qt ogether with a DSC maxi mum endot her m at about 80C

characterize Form A with e to, Forms B, C, and
- unchangeq pfterangistuzg sorpi %{?éla{?iﬁ{s fﬁﬁ@fo *%g wietght S%IPé?EFSB?Stﬂlh% désorption
1 1
s A ) (B GARO SE  o
contaiveil déss thpmi MO s6lyents éeafFignee hmi Tietoyystalihe sulid isolatgd at this stage

160/\/ve|h in t65 5%R
in ey PRV ARG RO EF TG T eBP pllingieaolidiead covld
be stoed fRflord gxee gﬂ&mﬁ@'xﬁth%ﬁédéﬁipobﬁoﬁ desorption study

at 5% RH (see Figure 11). The sSolution phase 1H NMR
[01343 éﬁ%?o%gﬁgﬁréﬂﬁ fA 1_:{5%” glg%gcecgl}v §|°H’S 311%%1'0{1 ﬁom acetonitrile,
benzdn® Oéy%lcﬁﬁxéﬁol fthusyl Shelgg ettier th@hRI00GAS melldéﬁﬂettbﬁlene

nmost t hernpodynam cal |y st abl e crystalline white solid

tetrahé(ﬁ@fgx@magd pembingtiens theseof ong peri ods (nmonths) wit hout

deconposition. [0134] Generation of the crystal formA
[0135] sDhusdn lone efibbdiment) dieaihldntiahirelatet toof¥)-halefenntetin b lceystalline solid

beriz cl o xanol t- but%{ net hyl et her, nethanol,
form.faelfiging acsHYstantisfis Rure Ponoeheh pra S lEedme ek and

conbi nations thereof. [0135] Thus in one enbodi nent,
(i) antihfra redvsprctivom substantizdlytio at(ooydahew vitbddGe3in a

. rstalllneslldf r.m bstantially pure
(i) a%&’%’m‘ SW%@ lgtac?oéé@tce%gl%@g(l ) an infra red
(iii) aﬁ@@-@a;rwcw Gﬁﬁaatdnaﬂaltt}énﬂ RbAGEIYAN 66coidnle Rt FI8;, 1{drd)

a Raman spectrum substanti al | )ri:gl n accordance with FI G

(iv) afdSE sean)supsiantiallyyn pespedancelvithfdet Vion pattern
substantially in accordance wwth FIG 1; and (iv) a
hereiD®&igreded ®Hasthatt i ally in accordance with FIG 7;
herei n designated as Form A. [0136] Thus in one
[0136] PRl TR Bhe eltnlagdlhﬂﬁﬂte %é 190e1ftﬁ>h%l§f%s E@g {-naohabefig ﬁ%}}%tdll%e solid
a crystalline solid form 1ncluding substanti al I'y
form poeledibgrrsubstimtimbly mlm/ﬂocta,swhmh pRE@menIBrapsetbsn sulsizatiy in

scooh G e o e Bal HORES the Lnvention

relates to (- halofenatelnacrystalllne solid form

[0137]n c T in gne cmbpdiment. itk inyensionaclpiss ig (w)vhﬁl@fﬁnp?edv |a@é‘§taéhne solid
form gﬂgfﬁ %%ﬁé&%aﬁgﬁﬁgﬁ hhaxtvht\éh kpo@ge%% A Sé)n ot%ﬂn Flll%“[antlally in

esign as Form
accordnine@dvitteRlG. 5t herelnndesighhted ag Bbati s to (-) - haI of enate in
a crystalline solid

[0138] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid

form, including a substantially pure form, which provides at least one of:

(i) an infra red spectrum comprising absorption peaks at about 3479, 3322, 3082, 2886,
2842, 1918, 1850, 1753, 1709, 1651, 1596, 1548, 1494, 1461, 1430, 1371, 1340, 1272, 1231,
1127, 1070, 1017, 926, 903 and 884 expressed in wave number cm'l;

(1) a Raman spectrum comprising absorption peaks at about 3087, 3071, 2959, 2933, 2857,
1747, 1663, 1647, 1622, 1598, 1451, 1433, 1333, 1290, 1274, 1231, 1208, 1177, 1095, 1015,
1001, 964, 948, 926, 905, 882, 872, 833, 767, 757, 723 and 631 expressed in wave number

cm™ ;
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form including a substantially pure form which
provi des at |east one of: (i) an infra red spectrum
W@ eovpni®ing absorption peaks at about 3479, 33PCT/USHIB&015163

2886, 2842, 1918, 1850, 1753, 1709, 1651, 1596, 1548,
1494, 1461, 1430, 1371, 1340, 1272, 1231, 1127, 1070,

(iii) ad Wiray p@Rder AffSactionl p8&in exppasisg hebls avabeutrlddHA0 aboutl22.0 °20,
(i ié a Raman spectrum conpri si ng absorption peaks at

and abgmpg9-338@and 3071, 2959, 2933, 2857, 1747, 1663, 1647,
1622, 1598, 1451, 1433, 1333, 1290, 1274, 1231, 1208,

(iv) a DEC7endd2m nlQirbum bP@Bout¥64C 948, 926, 905, 882, 872,
833, 767, 757, 723 and 631 expressed in wave nunber cm

intdesd dnhied = ay powder diffraction pattern conprising
herem:;dee%@é’h%t Wpdr &Y P2 2Qabout 22.0 2Q and about 29.3

o139] O B P S AR 29, O s
form, GIHARGA Eﬁbstahﬂﬁl}i PUE RO Ry & }I%e_ﬁlei &n ﬁ(‘-))ag halvateqigdRtibA pattern

a crystalline solid form including a subStantially

compysing péadss at abwiot thS FRG\ebdet=22a00° 2% arayabpofed °2f fidreiackesignated as
attern conprising peaks at about 10.8 2Q about 22.0
Fomlg‘@and about 29.3 2Cherein designated as Form A. [0140]
In yet another enbodi nent of the invention, the
[0140] nve et apathee prabediment ¢f the naeniam Sheaniventignaelpiss & (-)-halofenate in

acrysls el i R0 B By RS PP R el e owaer

diffraciofattsinn@nipeiks ik abbut10.8 22QiboaboRI0° 28, Hodi29.3° 26, and an
about 29.3 2Q, and an infrared spectrum conprising at

infrargcespsetryR OPRHKNG 8t leateememdedntlessen o 2hovid 22 sid! apbalout
2886 %ﬁ%?ﬁ%ﬂld;sg%@%ws plg]?ﬁt nated as FormA. [0141] In a

er e I nent e invention, the invention

elates to (-)-halofenate ip a crystalline solid,form .
0141] PR v shigienn ot By eplvs Folie iR B () deD e in a
crystallife@¥1id PMIL incditidid @%Hs%ﬂtiﬂ%‘ Qﬁ@r& For®D Wi b5 haYi RS B 818 powder

__about 10.8°2Q about 22.0 ZQ, about 29.3 2Q and a
diffragtipmepattsmmecommpunsingqepks afiahoutdi).§ Vs ebayih 82.0€3R, abehe2t 2820, and a

) SO AU ST Tk SRR 0 R o ot 166
cm™; Rerbiadicsenite®hs Féen Anvention, the invention relates to
(-)halofenate in a crystalline solid form including a

[0142f U85 bR dBbAM oPb&int <R BF WS e BSSnidh iratd¥o (-halofenate

in a crystalline solid form, including a substantially pure form, which provides an x-ray
powder diffraction pattern comprising peaks at about 10.8° 20, about 22.0° 26, about 29.3°
20, an infrared spectrum comprising at lease one peak selected from about 3322 cm-1 and
about 2886 cm-1, and a Raman spectrum comprising at least one peak selected from about

3087 cm-1 and about 1663 cm-1herein designated as Form A.

[0143] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid
form, including a substantially pure form, which provides a DSC endotherm maximum of

about 80 °C; herein designated as Form A.

[0144] The interconversion of forms B and C to A can also be effected by crystallizing the
respective melts. Thus B may be converted to A either directly or B may be converted to A

via C by these newly discovered processes. Both processes produce the single,
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powder diffraction pattern conprising peaks at about
10.8 2Q about 22.0 2Q about 29.3 2Q an infrared

W@ p@etiriamT conpri sing at | ease one peak sel ect eRCT/USIM6/015163
about 3322 cm 1 and about 2886 cm1l, and a Ranan

spectrum conprising at | east one peak selected from
thermakd poemid@i§7moststabiaeblaboph A 666)-balofdnetedn gradiess ithpme936 chemical

43
purity cheiPaeiss o PSSR e AR SParF St s ffion to
crystdl &V Bi(B8low) Sethsteant i al |y pure form which provides a
DSC en ot herm maxi num of about 80 OC, herein

[01451[1 or y ed%e%s&e {?@t‘h%p&cegs cﬁn‘liﬂ olt}gl%tfsggtg&ﬁ?% I PIhd¥Hvo additional

can a

solid ﬁfrﬁﬁztﬁihﬂld Eivitge idestifi&ls mutibie sﬁﬁhé@wer@kﬂbﬁe Bn Fasm Bein water and a
converted to A either directly or be conv ﬁa
variety ot Araanie selwtsz ﬂ&@éat@éwmagmﬁé@rs $6c ba §8eral o Ralofenste

was fﬁ’%lgfcs?e =i 5%1% E&XBQ?O ?Ag;’&%gft{ %Qtr@ @Eﬂlgéﬁté éést@@stfle c exceptions

enat I'n greater
bemg%%mﬂmecﬁhorppmlmt golvensst @e. @ohhysime, béxaaes hagtthrmscaﬁd 2 ,2,4-

trimeﬁ{yynsf:?n%daoﬁtq&néfﬁg 51?6%9 %%) ?g)&; gglp]a e\cvp%gegg arrﬁ g/13nL nSolubﬂlty
was APRRAILNER iR ihdd §019ér9§§£5a§f39ﬁ11{15‘t€1y5ﬁ “@@Ee Pﬁgﬁf'eef@)\’\%general

studi ed and two additional solid forns wer e
elevatmlgﬁm témpetatuBoinatsasddtthe mluldlléSOME)r@l@if@n@te @W@bmﬂvaten‘ for which

er and a wvariet .prgani £ .sol vent
there {0 PP IR b e TR A Ty RN b Sxaoics
loweMR$ubildyranil t1sepéfoR Rqiifes(ggtRAtipdrdtars 3@ 10mgéniihed 10 digsslve in
organl Cc solvents tested, the exceptions being water
somegryptalizafionsalvedsar sol vents (i.e. cycl ohexane,
hexanes, heptanes and 2, 2,4- trinmethyl pentane). For
[0146] he@m@ﬂionedﬂtﬁe crgsthl forh 5 obcubretl byy:ryommkamsa ftonaaceione or

e i, S0 85 S LGS BEBSE e e

ray pS\%@ gﬁktemqjoleﬁﬁ"sté fallife sEIRITPLN BF HeRhhRAcleB2SRA dafewas obtained
solubility of (-)-halofenate except in water for which

usingtdvangpleprspared rﬁeasmplalbmnerthmee a’s@omme@ of-these data with the data

f
presellsf P4 ot a0 RAEY URb e 7 v i€ 0N Patsdn R sabd far s
compafisord nge Kmmpate&@oﬂmﬁpb\t@ oftidr SRAE of (- y&hﬁiféﬂaleaﬂs isBdwn in
solvents. [0146] Ceneration of the crystal faqrm

Tableyd ¢ Lo Zdrakpowegisdifraction patin ﬂ?@ﬁl&%ﬂv&m@s drat &lwaratpﬂme solid is

i £ e R HRRORIS CHELE, TRGRLDR i} B REEEH Y peaks

at ab&utYsd &@lel dndebsad 1704 *2Uéarlyndiffelear ﬁsﬁq&hmeaﬂatmdd’af forma A, B C
obt ai ned usi ng a sanpl e prepared from di chl or onet hane.

and Bn Blesripraks étcﬁbowf9 6 RS andiattabowti 7 t3Pechgenctprize Form D with respect to

Forms A, B, C and E because none of these other forms contain two peaks that are within 0.4
°20 0f 9.6 °20 and 17.4 °26 respectively. The DSC of form D of (-)-halofenate defined an
endothermic onset of melting at about 72 °C with a endotherm maximum of approximately
about 74 °C (see Figure 24). Hot stage microscopy showed an onset of melting at
approximately 73 °C with a complete melt at approximately 74 °C. Decomposition occurred
with on onset at approximately 225 °C. The transition at 74 °C in the DSC trace contrasts
with those at 80°C, 71°C, 75°C and 75°C shown for Forms A-C and E. Form D exhibited an
approximate 0.15% weight loss from approximately 25 - 100 °C (Figure 25). The TGA

weight loss is probably due to trace amounts of surface water as seen in 'H NMR spectrum
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present ed above clearly indicates that this
crystalline solid has a unique solid form A
wa@eovparioson of the XRPD pattern of Form D to oP¢IEUS2006/015163
forms of (-)-halofenate is shown in Table 2. The X-ray
powder diffraction pattern definitively proves that
(Figuthl . chsthal sblvest wa detledtex] hynNMR; witielncadimartied Foan D is

o BT e S S B L
/deso%itlfoﬁ%ﬁﬁzt A §a91§31$ M%ﬁb@@@nég@l@lﬁl@%@%ﬁﬁaﬁ fes@8n B1 % at 95

he peaks at about 9.6 2Qand at™ abou
% RIT (ree Higuer 29)e The crpsDiliviet sh»hd espbog fron mmlsm;re S rpdetorption

remaigﬁcgﬁ 5 au§e ﬁ@gﬁewgfﬁtrggg%fig%gga%f@fs 1_*[ &9 nbaifpr - ﬂ\?seg %? g@es 21-22)
and FAQRABALGEE Fighves 23108t BRSw&f thhoforh B f%fdlz(trn)guﬁﬁiﬂﬂé ﬁﬁﬁ%? <92111%r forms

defined an endotherm c onset of nelting at about
by thege mpetizpds erst Tabkam3rrad i ot Dot erawvetted tdtomm A #pocslurring.
(see Figure 24). Hot stage m croscopy showed an onset
of nelting at approximately 73 OC with a conplete nelt
at approximtely 74 0C. Deconposition occurred with on

S 1 g{tion at 74 0C
Table 3> ?%é?:ﬂﬁg%pgg%&ri%%@e ’#It hggde@lgtBSOOC 71C,

75C and 750Cf Show R ieae ;&'W,axgnﬁﬁlber“" cEl) '_Uvﬁ nD

exhibited a mate H et gt firom
appr oxi mat el 3479[%06 0C \E%i?gu: e @)F;Z%EIDWGA wei ght
| oss is prolablys;gee tq tragg;amno 3901 face water

as seen in ITH NMggspectTun kysgur e (L2) .30840 otjher

sol vent was [det ergged Dby NVRzgewhi Chl conbsa ns |t hat Form
D i s anhydrdus. Jdag norn- hygrascopiCi T yom§ Fdrm D was
est abl i shed [by ailami st yre sz7pti on| / desor ptijon st udy.
A sanpl e of [Fornigshowed n&dli gi bl e vi@saght [gain (I ess
than 0.1 % at 95178 RH (lsee Fi4Qure 25).170he dgrystalline
solid resultling 79%m t he poi®Bure lsor gb¢ln/ desor pti on
remai ned Form D 184 her |spect®bscopic dA?’a adquired for
Form D: FT- IR_(_sEéLPL gures B0722) land 189 Ragan (see

Fi gures 23-24) sh4%ed that hséng i s di*t i ngui shabl e

S
from ot her fqﬂﬂs;@i t+hese-f Ej b.oe'% (seﬂgga%'ns 3 and
4). Form D ceutd €offvrert o—FormAtu slurring.
Tabl e 3. |R [Peakibisting fom 2%1L6 ey ’eak
: 371> 369" i

Li sting for %)%hqgﬁf effate 34!5-,'01}\5 >4 tjszslrr) [0147]
Thus in one embopiprent, lnelj95|vem| oA atgs to
(-)-hal of engte 3@ crystarijpe sofTdhiggm |i ncl udi ng
a substantidlTy pdfe farm yfpch provijgges at| | east one
of : (i) an i(nfrajgred spectrumws Substaniipad Iy |i n
accordance vith e 20; (ii1ip4a Raman sggect rjum
substanti al lly i n9zccordanceiospth H G &8, and (iii) an
X-ray powder| dif P@3acti qn pat@iérn subst&atiallly in
accordance wWith B¥G 1§; andoé -

380
838
819
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(iv) a DSC scan substantially in accordance with FIG
24; herein designated as Form D.[0148] Thus in one

we pdwodiivent |
a crystalline solid form

the invention relates to (-)-hal oPENES®06/M5163
including a substantially

pure form which provides an infra red spect rum

desi gnated a

s Form D.

crystalline

sol Fernf &r m

i Nn®pbxpaiPng

A skdyetFant

form which

provieds a

RamaA0dpect

r um ¥ibst a

accordance

hep®3n d

e

5 gn@ﬁ%d a

Table db Ramen BéalyListing oo dHaldenvite (pgakes> 400;cnndr ei n
[ 0149] Thus in one enbodi nent,
the inventi on r elmilcRositions(in Wabkambgnamd) i n 3

ially pure
ntially in
For m D.

[0150] In an
(-)-hal of ena
a substanti a
of :

(i) an ipfra

ith BY7& 22
9

i men97%t he

elates to

e | A3 cry

i ncl udi ng
| east one
rption

peaks at abo

2870,

1747, 1740, 0, 1429,
1369, 1345, 9, 1015,
906, 880, 83 ctrum
conprising a 63, 2970,
2932, 1743, [649,333621, 159§1521430] 1349 1208, 1192,
1182, 1093, [1000,2d936, PU6G, 18I, /96, 1088 and 632 cm
1; (iii) an [K-rayzmowder di fibgpacti on pabt ern
conprising peaksizti about 9.4862Qand abeut 17, 4 2Q and
(iv) a DSC endot ham nmaxi nuraoat about 3l 0C; | herein

desi gnated a

s Foilti’D. [

0151188k n_an

bt heff67enbo

di nent,

the invention rellé®es to (-)%hal of enat@sGn a
crystalline solidfform|incl@ding a sui¥ antjally pure
form which proviléfBs an X-ra@znn\mar dbi% racti on
pattern conppisi r9¢§4npnkc at_about. 9.6 2Qand-pbout 17.4
2Q herein dgsi s Form-D—[ 01521 +n—anot her
enbodi nent, Fhe i%é%enti At -el-at-65-1-0 —)—hat-pf enate in
a crystallin solglgj. form—inetuth-ng—a—substantial | y
pure form which-grovi-tdes-a—bBSE-endothermrmaxi num at
about 74 0C 333 ' = v«
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[0147] Thus in one embodiment, the invention relates to (-)-halofenate in a crystalline solid

form, including a substantially pure form, which provides at least one of:

(1) an infra red spectrum substantially in accordance with FIG. 20;

(ii) a Raman spectrum substantially in accordance with FIG. 22; and

(iii) an X-ray powder diffraction pattern substantially in accordance with FIG. 18; and
(iv) a DSC scan substantially in accordance with FIG. 24;

herein designated as Form D.
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herei n designated as Form D.[0153] In yet another
enbodi nent of the invention, the invention relates to
w@ 2006hadoof enate in a crystalline solid form iPcCl/ustongo15163
a substantially pure form which provides an x-ray
owder dlffractl on pattern conpri Si 1rixeaks at about
[01485 . élimgin appembadimenty the inyratian rolaies ko Y dplepgie i Srystalline solid

o AR E OB i O R L ety

in acdoedamcOwith®1G420;l n a further enbodi nent of the
invention, the invention relates to (-)-halofenate in

herelﬁdés@ﬁ%{e@ak'ligﬁn%” id form including a substantially

pure orm ch provides an x-ray powder diffracti on

a2 BRSSP AR ER 6 e s

form Sﬁélﬁdihgg shbemtRANg phreI0rd, WA pRfiikied ARHmahdpOctiifh dibstantially in
herei n desi gnated  as Form D. F0155] In an additi onal

accordaniso WithefiG. 82; t he invention, the invention relates to

(-)hal ofenate in a crystalline solid form including a
hereirs $dratddiaa[Foymmir e form which provides an x-ray

powder diffraction pattern conprising peaks at about
156 IpaoinPBtbodiiieth, 8 @bl HIALER, CRARb IR 1] B soid
form,dncduding atsulBatBiatipplire fand, whidh peorvidgs et teastrone ofipr i si ng

at | east one peak selected from about 3077 cm 1 and

@) an%ﬂ%’%ed%ﬁ@&r&%&npﬁﬁﬁ@'aBscﬂﬁﬁér%@k@Qt AouF M Bro7 80861968,

Ceneration of the crystal formE occurred 6

2930,c38761 Bl47i ¥&t0, 703, 1647.HeBT arbe4akd2y b%ﬁ(lylmiﬁ%tlﬁ??, 18thek295, 1232,
r &S0 Y how the I R spectrum
1209’t]hl§§135%§'t égﬁ?e%gsnég?h&;@xggay %%)Pé 3? ‘pattern for this
crystalline solid, A conparison of the XRPD pattern

(ii) a Ratnan EpcH B GRERPTISHIENAbSOFPtIonReplsy %@Bﬁ%@”& oty % %932 1743,
1649T1%§|16Pﬁ b 2 éﬁz?f@ql%{éé 8a6h 1 1isp 9} (At €60d, 936, Joldi 881 756,723 and

as a unique sofid form™ The patt
6320ms characterized by peaks at about 11.8 2Q and about
13.0 2Q which are different fromthose obtained for
iif) ah OF-FRy fowder ditfa@RAksAtethn SRPsink! &kggam@%b@man&@b&nm
i) 2Qc[h]§’r@ct g%lzeal:or E becausemrJ%one of Forms A, B,
°20; dadcontain a peak that is wwthin 0.4 2Qof about 11. 8 2q
and about 13.0 2Q The DSC shows mmj or endot herns at
() 2155 CBhHerCna Elfond b cBbuRg@ her m € transi tion at 75
was shown to be the onset ‘of a nelting transition
hot sta roscopy (Figure 33) and therefore

.b
herel%%i?ségnaﬁﬁleas OF@tIg‘rrel t, forminterconversion may occur.

The second endot herm ) ) .
[0151] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid

form, including a substantially pure form, which provides an X-ray powder diffraction pattern

comprising peaks at about 9.6 °20 and about 17.4 °20; herein designated as Form D.

[0152] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid
form, including a substantially pure form, which provides a DSC endotherm maximum at
about 74 °C;

herein designated as Form D.
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possi bly corresponds to the nelting of Form A at 80
OC. Deconposition occurred with on onset at
wappeaxionat el y 225 0C. Form E exhi bited an appPORURBN&015163
0.42%w th | oss from approxi mately 25 -100 OC (Figure
34) The TGA weight loss is probably due to trace
[0153hndu yetsanofthes embodimenbefthe iyestaem thmntmtmmelwem ¢ hrhalofenate in

a cryséailllq%?%bg Er 5 12 ?ci.}lg\g a(ét her %ﬁ%%ﬁ%&gmb %%)t 1c9es ax x-ray powder

diffractRm- ﬂ%ﬁ@l&lcb%ﬁﬁﬁisﬁigtpéa@sf atfa@6n 5 VEs abdahlyiashe Gar@Vandinfrared
noi sture sorption/ desorption st udy A sanpl e of Form

Spectrgmommm‘é@ pegksmtéea@é@weab aplacted Eom abprh34929n g@ncb@wt 2870
S The crystalline solid resulting
om” erglr?\(f %’-éa]s?or ption/desorption remained For m E.

spectroscopl c data acquired for FormE ( {?ﬁ
[0154l:| d{y b et cpbogineenE gt ﬂesﬁﬁwnﬂml,dm @ye@epnsrfsat@ﬁ%ﬁam gate in a

crystalQf ) 6 ARG PO DB B KT R B Ry powder

d1ffraafmmq>attmmmmmmb1giaeamat,abbm@ 6 PR nbowdrl 7r4e1281 @8l ¢ Raman spectrum

compfsibe R OPLPR Blscie RO BLH prosnaseo 2 PEas Bl

desigikeéd dsiBor@ HNfra red spectrum subst antially in
accor dance vvlth FIG 28; (ii) a Raman spectrum

o1ssf B35 Berat s R SERET Vbl dhtn Eior Ry h ndotenat
in a cHSQMHRIOGE fobh, dhidmg 2 Subshatigiiypele Foai)aitach ﬁ%viﬁ@é aih E-ray
0158] Thus in one enbodinent, the invention rela

powd@rdh‘(fra)cﬂwap@ﬁeéﬁ sewpriFingpedky ot shqut RE° 264 abgut bi-45 26, 2 nfrared
spectIJuHJf r gr%rrle},gngg;p %&tﬁé‘d’s& b@é ft)é’ak%le ofi Ao ab¥it SAPLRY hﬁ&ﬁno%t 2870

rum substantrally 1n accordance w 't
em™, FdG Ra8an besoaim chasgiriyivey « deaaisorfeqrenk Eeledt@dl 58 abbuis3d7 cm’ !and
enhodi nen theln entjon relates to
about(13§9 ARl oreRRdesighatgd as LaimbPt i ne solid form i ncl udi ng
a substantially pure form which provides a Raman
[0156} p dgneratios i Steamystall fblgm Emcamcdr faeryetallizathorfr@n Igptane and t-

buty! BREEAPRER R g 8L i st i S L Gt B prace

and the 3¢k spdvder pett&a lfbcthisaiyatallife sakdi wc@npauﬁsﬁ aﬂfhe@KRBD pattern of
pure form which provides at |east one of

Form Frfpyoghar dormyddDrhateteesipis shpwg i b ablept rokh2 ﬁé(; R@aréy indicates that

i e 40802082008 G5 382 8l R o

11.8 2@ /4hd abdd613.0 °20 which are different from those obtained for forms A-D. The

peaks at about 11.8 °26, and about 13.0 °26 characterize Form E because none of Forms A,
B, C or D contain a peak that is within 0.4 °20 of about 11.8 °20 and about 13.0 °26. The
DSC shows major endotherms at 75 and 80 °C. The first endothermic transition at 75 °C was
shown to be the onset of a melting transition by hot stage microscopy (Figure 33) and
therefore after the first melt, form interconversion may occur. The second endotherm
possibly corresponds to the melting of Form A at 80 °C. Decomposition occurred with on
onset at approximately 225 °C. Form E exhibited an approximate 0.42% with loss from
approximately 25 -100 °C (Figure 34) The TGA weight loss is probably due to trace amounts
of surface water as seen in 'H NMR spectrum (see Figure 12). No other solvent was detected

by NMR, which confirms that Form E is anhydrous. The non-hygroscopicity of Form E was
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1070, 1015, 906, 886 and 820 cm1 ; (ii) a Raman
spectrum conpri si ng absorption peaks at about 3071,
wQo®9/11P9B3, 1746, 1657, 1621, 1598, 1448, 143PCT/LISBM6/015163
1291, 1232, 1179, 1094, 1001, 907, 881, 767, 756, 722
.and 632 cm 1;(iii) an X-ray ow%%r diffracti attern .
establlﬁ@mi@nﬁ@%wgﬂwg%mﬁ@nf&lﬁg- ,%%O%mgw‘ﬁdiﬁgﬂ@ble
weight%%;nggl s i | PPALE Y5 AR 'FE%F& 94y5 thoeI c?}_/sj@aglﬁﬁ §J1id resulting from

e Invention r at es hal of enatq In
the modstire ¥oripéibh/idaerstidn mkoredForm @. Udhegspectsedsepiadaiacgichyired for

Form T E Gk iy o4 2P A0 B AR Tt O gt s BT E 2 be
distingéﬁg%kgﬁhe RiHddsleBd B LEAd DS bRV M to FOAP Al ugod sViffing.

e€r enbodi nent of the invention, the invention

relates to (-)shal ofenate .in rys | 4 oli .
0157); P ERsR g s bhieiean FOPY St B G Fuplo R oh il sotid
form, Mcliddg ROV SEntcHfyffues frRNwRRhipes Ad &t Nabisdmd fpeaks  at

about 11.8 2Q about 13.0 2Qand an infrared spectrum

o - G0 i.Si at. .| / : rom about 3092

@ am%ﬁ]rr?, SpaeB%%P é@ﬁ%ﬁgénuﬁlg%gnﬁaéb%ﬁlﬁg%g% zéfn 1 ; herein

.. _designated as Form E. [0163] In rther enbodi ment

(ii) a Rgmapfyaeqtpe sitbstsntialihia %cmifémqeawﬂf%ffgﬁgs and,
(-)-halofenate in a crystalline solid form including

(iii) a H-raypowdertdiffidctiop pattert eubistanviallcin gscondpakesvidnFIG.r28y
powder diffraction pattern conprising peaks at about

herein HésiBnaASPRIFAROE! 13.0 2Q and a Raman spectrum

conprising at |east one peak sel ected from about 2969

c about 17 . . o ' . :
1585 b S b e IR PRA O Ty B 6o o
form, RORAHigERbstahtidlyepure fent, nbich griveidesy Rifitaired speetrame substantially
) (-)-halofenate in a crystalline solid form i ncluding
m acc‘ﬁdéftﬂﬁé’t’lﬁhﬂ%lqg'y pure form which provides an x-ray

powder diffraction pattern conprising peaks at about
hereinHesign€d assbout E13. 0 2Qand an i nfrared spectrum

conprising at |east one peak sel ected from about 3092

[0159F MThus ARAtendBadin &) the iBRstidDRULes 6§ 3- oM dnaté@itch @ystalline solid
Raman spectrum conprising at |east one peak selected = .
form, inchwingroatbst2gedlprre forma dich prowdetarRaman sppciya fubsigeifelly in

mi1l. . ei) designated as Form E. [0165] Further
accord%ﬂ%eomﬂﬁgﬁ(?'séd]df the invention include the conpound of

(-)-halofenate_in a crystalline solid FormA
hereindiesigndiedps Be@ By an X-ray powder diffraction pattern
conprising a
[0160] In another embodiment, the invention relates to (-)-halofenate in a crystalline solid

form, including a substantially pure form, which provides at least one of:

(i) an infra red spectrum comprising absorption peaks at about 3475, 3301, 3092, 2969,
2933, 2871, 1750, 1706, 1660, 1597, 1563, 1493, 1460, 1429, 1370, 1338, 1232, 1178, 1126,
1070, 1015, 906, 886 and 820 cm™;

(ii) a Raman spectrum comprising absorption peaks at about 3071, 2969, 2933, 1746, 1657,
1621, 1598, 1448, 1432, 1334, 1291, 1232, 1179, 1094, 1001, 907, 881, 767, 756, 722 and
632 cm’;
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peak at about 10.8 2Qand an infrared spectrum
conprising at |east one peak sel ected from about 3322
W@ p0od/1839d7 about 2886 cm 1; the conpound of PCT/US2006/015163
(-)-halofenate in a crystalline solid FormA
characterized by a an X-ray powder diffraction pattern
(iti) anc¥pay wiwdsr diffieclionapatiehoemprsig pks ahaboait Rhf®AO, and about 13.0
onn. SPECctrum conpri sing at | east one peak selected from
29, about 3087 cm 1 and about 1663 cm 1; and the conpound
of (-)-halofenate in a crystalline soI id Form A
hereig Hesigret@k asAwadmdy. an X-ray powder diffraction pattern
conprising a peak at about 10.8 2Q an infrared

[016 8 PERL dndthet eMBHdiTleng tisd 1nlv&ﬁ§>h rB1ARs &ﬁ@bﬁhﬁ@feﬁﬁfeqﬁ alckRMiline solid
about 3322 cm 1 and about 2886cm 1,

form gipeluding m substprtiably pyraforewhich cméflqb@am }ééa}emve@r fliféastion pattern
1 E
compf Rt R AL PRE LR R gkt 0 E3P it Ao aretcd AR E

and formA is the nost stable crystalline solid form
[0162}a kot enetber ebzhodimentiof the invidioncthe iniventiorarelasest to i) atb fenate in

o L B ACLBEGEERRR DB DA, SR BB PRE I i e

dlfﬁcaah@mbatenﬁ 2)mpiging péals iaDibdus 1 5.8 O dbviit 3. CCT20ndlaf i@frared
(-)-hal of enate (1nsol uble at 3CDC) nd (3

{
Spectepi CRIBMASING afcle%a& eae Berly sslected froam st é%%%lmeumﬂ cgn”, and
about ]fs_c,%g%h{ed heSiP i {eldl ﬁglE d formA [Inplenmentation
[

hi's 'process Teproduci bly provides pol ymorph A with

16 RS i B s i AT et

crystdlfife 1M fodn qglcﬁlﬁﬁlg%rﬂgﬁalﬂ[aﬂ?%?e a3, %ﬁﬁﬁ%%%ﬁés%%@fa@powder
A inpurities were | owered

diffracheppaiteny mlypnsmgpwécs at atwubit b8 §%wud ahglubw D ﬁZQ faed a Raman

oot RS T L RO R UG RT3 Bt s

aboutl o317 RAOY hefet dasi@hted- a)s{bﬁh@‘_enate as the method for
providing the APl with <0.2% of any single inpurity

[0164%n dl[n'oe{fl 64&@&10@?%6@%%%%‘5 oh, Bk ‘”i'IWe‘ﬁPgﬁ Yegfz%tég tof(%r—ﬁglofenate

n anot nt of the
in a crystadiime sohidtfven enclsdipp @subsahtially -phaal ﬁ)ﬁﬁ;mhleh provades an x-ray

b i all :
powdgt Bt o PRy sogir R Eats s b0ty L4t JPedent Lh &1 oy infrced
specth@@bdhifriding a1BALbROBER deltcRRl FoRRBEouPBE9B&hY &Wout 2871 cm™, and

sel ected fromthe group consisting of hept ane,

aboutpl 56 sprnend a Rathao spesitrian comprisineatdersst ongryesk stleited frgmeabout
2969 St T PR 85 St el BHERRY 2o iuh ettt Bt

[0165] Further embodiments of the invention include the compound of (-)-halofenate in a
crystalline solid Form A characterized by an X-ray powder diffraction pattern comprising a
peak at about 10.8 °20 and an infrared spectrum comprising at least one peak selected from
about 3322 cm™ and about 2886 cm™; the compound of (-)-halofenate in a crystalline solid
Form A characterized by a an X-ray powder diffraction pattern comprising a peak at about
10.8 °260, and a Raman spectrum comprising at least one peak selected from about 3087 cm™
and about 1663 cm™; and the compound of (-)-halofenate in a crystalline solid Form A
characterized by an X-ray powder diffraction pattern comprising a peak at about 10.8 °20, an

infrared spectrum comprising at least one peak selected from about 3322 cm™ and about 2886
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(ii) drying a crystal of solid formB of
(-)-halofenate; (iii) drying a crystal of solid formC
w@Roo6A)39al of enate; (iv) heating (-)-hal of enat BCT/HSANG6/015163

| east one solvent selected fromthe group consisting

of heptane, 2-propanol, and conbi nations thereof;
cm’ ,@n@aﬂ?almamzsmcgnmcc‘ompnqmggtén@éom peak selpeted froof aboub 303 7em ™ and
abou ]8§r6g1 ofi1 (-)-hal ofenate at a tenperature of from about

5 o -10 OC and drying until the crystals contain

| ess than 0.05% sol vent; and él crystallizing
[0164]- )Ecnm Afcenhe gengraiad i hi Bb%fﬂ“ﬂiih as firpe andCeanddgrm dointhe
mosttsﬂg slfeﬁhﬁ(?&ﬁ dst%}ngTglgmgﬁ}Fe%Q fﬂt LJré fo ca&gﬂi%gﬂl‘%n an optimized

Xano er an I'nat 1 ornts
crystélhﬂt@ﬁfpr@ﬂds KHsybeag dé\&]&ﬁﬁh vﬁlﬂa['ehiil eénrorlalofehee rdisehted in 6/1

heptagg/ 1§‘{]Htr1|>lgb’qfal%ﬁzhgll (35 s Sotstiop e arad Sl cRHte LAt (i eRbs fhsoluble

at 30 % forSR RO IER Y or &?@eﬂtg&&ﬁrﬁﬁxﬂ% AL Alilatt@as
réces for e preparation o ofenate in a

crystadhlysmﬂidl fore As olmp]elhcrrtalhloﬂo, ofi this Ipnatiesgyreproslubiblyambvided yolymorph A

ure risi | east one of: (i) heating
with fheyle LP%Wn%‘? e p‘éﬂtyl<§e?s)f one soI vent sel ected from

t he %roup consi sting of heptane, 2- Panol and
[016Fond mmmm)nmaishéwv@@ﬂnemeyts laldnsczvmr *ahcreﬂasélwmféhe crude

prodlgcltj Vfé? (sﬁege(? 8’#@1 ;?) m, e?ss %Pﬁgigs ggé&}gerg %deg 94 ld%& blll %sgcactlvely.

The r3sults ¥isd sHow@fbes®l irtlthe BxemBlesf (- ) - hal of enat e; (| i)
drying a crystal of solid formC of (-)-hal of enate;
ti- .
[016% i‘hg‘%% L n?gd nf)ro}]:gﬁgirsg{l %5%1%1‘%?%@1@5340%?%& gg?gencz%é‘lﬁﬁ‘é solid and
amorﬁhqnsdmammd)f (- iredofepatb s Hicinogibod foe pm)/ﬁding tlyss%]é]l witlz <09 % of any

smgl%lhn;?P iy SR nbe mgt @ri{’éﬁxfg’gﬁ st SGplerti B A 50 oC to

-10 0C and drying until the cryst als contain |less than
[0169]. OBRantier embodiarent (vat)le @re;gntanvqntmm thege 154 ph@\n@frdeﬁw)ahéofenate ina
cryst%lgﬁgfog d %0131%2% 1r(1)c (thg 2 tSlrJ. aerﬁ%iogﬁ%r%%gltm% %el)%an ed by at least
one df- but yl et hyl et her and conbi nati ons thereof and

drying. [0171] In another enbodiment of the present
i ~)- i
O nEP IBTLOR o 3o G AR el AU Bl of
heptqna,rkpfoq»amlBandendhnatB)ns Hteeddfﬁdyhylhzmgsat akdmpeiratgre of from about

50 °C§ fl-q)e'-lg?é %{3 {a%]tgeg é]{ i :%e gp/sta S(’:tont(:é)unn €ss tila\{r? 8 bS%eslo?v%tn’? d from

(ii) drying a crystal of solid form B of (-)-halofenate;

(iii) drying a crystal of solid form C of (-)-halofenate;

(iv) heating (-)-halofenate in at least one solvent selected from the group consisting of
heptane, 2-propanol, and combinations thereof; crystallizing in the presence of a crystal of a
solid form of (-)-halofenate at a temperature of from about 50 °C to -10 °C and drying until

the crystals contain less than 0.05% solvent; and

(v) crystallizing (-)-halofenate from at least one solvent selected from the group consisting of

acetonitrile, benzene, cyclohexanol, t-butyl methyl ether and combinations thereof and

drying,
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hept ane, 2-propanol, and conbi nations thereof and at a
tenperature of fromabout 20 OCto - 10 OC and dryi ng
wa@iRaoel1139he crystals contain from about 2 to abPUI/USEN6/015163
solvent. [0172] In another enbodi nent, the invention
ates to ocessforthe reparation of (-)- .
(0170 o B e i reteny S e s BEER P RruPrReB 1hhbF acpasgrtign of
solid f‘?‘Hll?sS%aEt Cablavd B4 atl%mqamu@ @6HRS. | BindGn @AotEédnhbogliment, the
alofenate fromat |east one sol vent selected from

inventionaelgtes dpprosessifor tha graperatiop vé (r-halpignatsya detystalline solid form A,
mcludcon‘m % on t he eOf%,%OgH)ng %yatt?ém %t e of from

I'nNg UL the crystals
cont ain from about 2 to about 3% sol vent [0173] hi

(i) heaging (frdwelodersbslimetrieasb puq yabvept eadedied fromdht g@ﬁp p%%l%ngsof
heptam%r 2 X)tog)%gol( ald &%lsﬂ?a i Etlﬁfg ?l?érébtacfggt%i J%%gl élt Q\?\%ﬁ}%ﬁétﬂrsef SB:Fabout

y pur
50 °C mbttal"ae@td lyyifig vstilahé cxsiaty dondeithizbothem8106% sobvangt | east
one sol vent selected fromthe group consisting

(ii)drﬁﬁ?ﬁ@r%%%f&mf H@@éﬁ %ﬁlﬂo&ﬁm nations thereof and at

rature o rom about 50 0C to 0 OC and drying
oy LUNE bout 0.05%to about 0.3%
(1) d@mg\ﬁeﬁttfge'[‘%%ﬁﬁﬁ ér‘?g 'ﬁ Z?ﬂ? Sdi ment, the invention

relates to process for the preparation of (-)-
@iv) hdﬁﬁh@f-éﬂ?&béeﬁatﬁ i atrlgast enq soheens saleced Bormtes S1oRR coRRITGELT

t an I
S I T S
solid folig of (—Wﬂlﬁlo‘f@ﬁ&! & titagpahtuhep fane ab@utH0dAanel Q *@mat drying until

conbi nati gns thereof and at tenperature of from
the crygals, gormsgin dess thynd). @de g]éfe%ﬁ??’?‘ﬁg until the crystals

contain about 0.05%to about 0.3% solvent. [0175] In
(v) crtedtitieg (iblodmeniomnfat Iehﬁ ope seleent selevted fioonthe geoup dogsisting of

B

dryin@bt ai ned by crystallizing (-)-halofenate fromat [east
one sol vent sel ected fromthe group consisting of

t one .
or7if 38 e R beny s SR OSSRk (9 fte
crystallﬁl‘é%ﬁhdi ﬁfmf B iatledinka bsteeislyfpure fone Hrvdpec atdbtainaifby

{ - hal of enat e i nﬁt?l crystalline soli

crystafligna s hjoenaigiiana t eatt Pye FiTe sefrrd Oeghggt%%tpﬁ@misﬁng of
heptarfk, ?;&@ﬂe%xb? lah@ c& binBAbR RO Lardr £ Th Gk o}%ér%ﬁt%t of3fn SR Q0PC to -

rom t e group consi sting acet one,
10°C endh dnahg umilchoerystelsvanteinaficin @berti 2ntatabowis3 % selvewf and
drying. [0177] In another enbodiment of the present

[0172] NV BAM RS drIdBnbS, M delBon felated Rl Rb&RaLR thepréparation of (-)-
crystalline solid formE, including a substantially

halofapatedn porystalinaelidHoms Boinchidiegia gipstanijaliyapyre foryB, comprising
crystagl %n%e%ﬁ%léﬁ%&% fforn? i ltEaJt) Why Lol{@{t I@Xlect@(tl ﬁ%fn @B %rdﬁ‘fﬁtoﬁglgtmg of

heptane, 2-propanol, and combinations thereof and at a temperature of from about 20 °C to -

10 °C and drying until the crystals contain from about 2 to about 3% solvent.

[0173] In another embodiment of the present invention there is provided (-)-halofenate in a
crystalline solid form C, including a substantially pure form C, which is obtained by

crystallizing (-)-halofenate from at least one solvent selected from the group consisting of
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[0178] In another enbodi nent, the invention relates to
process for the preparation of (-)- halofenate in a
wa@eystiadoh’ ne solid form E5i ncl udi ng a subst ant Pel/U§2006/015163
pure formE, conprising crystallizing (-)-halofenate
fromt-butyl nethyl ether and heptane and dryi ng.
heptalieozmwalnnl ené cambipdiionsithereefrradiahe éermpemtumféiom about 50 °C to 0

°C and Ry BN B TR ROnof o OO ki ont  the

i nvention rel ates (-)-hal of enate in an aporphous form

[0174] ndn av@nthg emlmdus@réntbp aveytipnedatesdp proaRps fon therrsepagetionsaf (-
halofelale 3 aRANERpe et et Loy ApRBRiB e Kink Gihomprisng

crystalli¥ng OpRilbifeamtefRinabicsast ope sulv @it ecladted framahe gimpmbﬂsiﬂlng of
form including a substantially pure form o
heptatygy gureragoh Ankeompingigrsdherark andat f fampesafitiedtt b About 50°Cto 0

°C and TR a{tﬁ @é@crg%a?gﬁnggﬁ%ﬁb%%@@m abd o e}, Waedyabout 15

out n anot her e i'ment of the

sent n ntlont reis de h .
l0175§ TR AR PO RRRY o F B {ﬁg@wagbérﬁ%% BPYop Gy alothate n a
crystaflﬁfe@bh@ Iad e Deﬂlcfﬁﬂlﬂé‘%@éﬂbﬁﬂnﬁaﬂ)}fﬂ?ﬁé R Which idbHdined by

In anot her énbodi nent” of the present

crystaﬂmmww& ) gaxiogelnehe dng afpeest odesblyent selatted Enp the grougrsonsisting of

I f
acet%%etie?%@“% bbbl PO\ DS Eb Aig i © o
bout 60 OC for at | east about 3 weeks in east .
[0176bbéu@nqthemmhﬁdap@r}tz the daeationedaseiongpsess for ghﬂrigﬁparaﬂon of (-)-
o SRR et L8050t PRERIIA GrboOb) BOPKGr D, Biin
crystatliznsg @)-halofenaiel fran holleast Ane Bylv&@t s€ectBd fnoh thegrquipaessisting of

form n each of the above ts the
aceton FRURI LI NI R Py P COUCTSERar PO SR T or m A i s
substantially pure formB, is substantially pure form
[0177E, mgn@h@smabﬂdlmbmtwfphﬁrw%eot mventiansthenghis prafided i(Dyhapnferate in a

s S PR Ly d b i N P

crystaSlidsd gﬁhal@feln}dteﬁi:tﬁﬁ t-50lyl theftol BtheOnSl Itptang a@cﬂ dghgat er
t han % hal of enate and | ess than 9% of chem cal

[0178! MRH "ah&'h&s (gﬁrﬁ?ﬁt;‘ﬁ%a e}'ﬁlbﬁlkéﬁtg{}@t}ﬁo&@§ ﬁﬁhﬁé‘?ﬂepﬁatmn of (-)-

ot al "wel g enat e. I'n eac
halofembtevie acnystdlinestlsl, foth &, !Iml'qnhngla:isublstanmilwptda &rm E, comprising

mhodj ts is e % 93% . 94% 9% 96%
crystRIE G Al SO P w&y biae aha i) v
anot her enbodi nent, the i nventl on relates to
[0179] - )Inloat efdadineent, thainyetsinartates (1yhapferate in an amorphous form,

including a substantially pure form.

[0180] In one embodiment, the invention relates (-)-halofenate in an amorphous form,
including a substantially pure form, which provides an X-ray powder diffraction pattern

substantially in accordance with FIG. 35.

[0181] In another embodiment, the invention relates (-)-halofenate in an amorphous form,
including a substantially pure form, which provides an X-ray powder diffraction pattern

comprising a broad peak substantially between about 15 and about 30 °26.
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solid formconsisting of greater than 9 1 %

(-)-halofenate form A and | ess than 9% of other forns
w@RoogA)39mal of enat e based on the total wei ght OPCT/US2006/015163

(-)-hal ofenate. Wthin each of the above enbodi nents,

¢ S . . ¢ '
[0182] 9%&8@%3&8@%%1%@%}? tg%g};ééé&; %@8@@%@%%%3 g&‘%c;eﬁat—)gﬁaﬂ@ﬁﬁe in
an amogplysis dbim, meclsdihg d shimstantiallp punedogintobedindd Hy: teating eauienate in
) 87] In another enbodi nent, the invention relates to
mghhén I%al of enat e substantially in a substantially pure
solid formwhich is also substantially free of the (+)
[0183] i slnrmothet embotinmentaidherpresent reveptomthereds peovideddt)elralofanate in

%,.0f th - ..and | t
an amoF el o SERIAE 7 HEOARY e gR PR healiB (lbbgtopate at
greaterﬂﬁeﬁha‘tfbilt 60T aQY RaSHBBE IRBES in bITRaGAFHRYAD, | 'hﬁmldlgl
| ndi vi dual enbodi nents is greater than 92% 93% 94%

[0184] A(%co?cg#‘glﬁz %he? %rfﬁgc]ﬂg]ent%oa/%l 1{ Pxeov r%eh é ) gcff‘éxilagé( mw% 1ggitc1ted

form s@é@&ﬁﬁbml thy ganQanmtmgl ofesystullived Jotid fedm A, B, C, D, E and
enant i ongr.i cal nriching - hal of enat e conpri sing

amorphg oy Withinyeac g@%ﬁ]&tﬁéomelaé_ imgatsithe eamrauad s lilﬂW@dlki‘lly
sl PR B LSRR 0, B g pa ot

substarglly ente fofh8B]is subsantialhyepure fidyodE e amotpheupfoement
i nvention provides nmethod provides (-)- halofenate in

[0185]2 BQileRinbdahdils, aE iBR&Moh 28BIe fo @%Eﬁ%ﬁm@ﬁ‘e ifh shS@dtially pure
about 95% [0190] A nmjor advantage of these

solid faymyeomaistingie g@atmdthﬁ@mrﬁé (-s-helo&anatetray less éhane% of chemical

f )
o YRR BRSPS AL U5 le an cct
of the aaatoab lembadlnmafsrrﬂie cempbﬁmmaﬁmaidummls&ﬁmeﬁtsyﬁgraater than 92%,
se of its %\ap%gr oscopi c. nat ure anhydr ous

93%, 9&/3; 5%, PFHe P 18 Aoty weight ¢ halpfepatecal
appearance and handling properties over a |onger
[0186] peini andthef etbodimendt) thenpyvavieneelates to ¢-balpfepsiedab substanually pure

sold FSREETERARE afireflat Pang 3 CoBr s It A BFOAS B i of ot

forms bf n(bk)ellldl@i@ﬁﬁe Bhscd WRARS Bt wdidl® of (-FAhIBHate. [WikBih] eaEl'xJ 5? t!h% fabove

odi rents of the invention include m xtures of
embodumﬂft% itleneongnopsd & indivadend Ielinbom@m@ is gredter Han&atw, ﬁﬁ%u§4%,

M N P
ast two solid forns selected fromFormA, FormB

[0187] Foklrﬂnethetﬁrlh?@n% Finipyensing Telpes %}bﬂeff@aqeéwbﬁtarmyyaf a
sub staﬁtﬂﬁg?ﬂ?é Wi GBm %‘P&% NG ?uﬁﬁﬁlﬁ%ﬂf ﬂ‘g P 1@@1¥er Gn'bnE d
to e soll or

tect the presence o n such
embodomenp disd ¢ongrosnd is greater than 91 % of the (-)-isomer and less than 9% of the (+)

isomer based on the total weight of halofenate. Within each of the above embodiments, the
compound in individual embodiments is greater than 92%, 93%, 94%, 95%, 96%, 97%, 98%
and 99% of the (-) isomer by weight of halofenate.

[0188] In another embodiment the present invention provides a method of enantiomerically
enriching (-)-halofenate comprising heating (-)-halofenate in a solvent; crystallizing at a
temperature of from about 50 °C to -10 °C and drying until the crystals contain less than
0.05% solvent.
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Detection may be done qualitatitvely, quantitatively,
or sem-quantitatively as those terns as used and
waeaensdond by those of skill in the solid-staPer/us2006/015163
anal ytical arts. [0192] For these anal yses, use of
standard anal yti cal techniques involving reference
[0189%t dnaastiisr emalyodimentsbelprefant irtventiorsprotideeetind presides (-)-

i ncl ude yse of .techni ques such as rtialle squar es
haloferite; B4 SISt BAYIE A BN RIRS G0R oL 1eashRaab 0% ¢
anal ytical technique. These techniques may al so be

[0190] s Al miajorpidsantegsanfithesa lcrystatpwsolid dorsnsds thah thely pvedass lofgroscopic
0193] .B ti Il
o g RBE BB 245 25RRR RSB FRRLLE AR SRR N

more 5@b1c@X A6 £ edvirchan@tdlhudidis levels . B&aasadf iGion-hykBRopic nature

88, Qr;gigtes. 337-346) the above invention also relates to .
anhydrows epirllispBeran Agetains adieier plisical mpeananes agrijgadling poperties

over e“&?n & %ﬁﬁ@tof Jci@x\é.er}&x'i oJerEn?ﬁq}ﬁgpﬁ%%&ﬁ ?}g}géaﬁ%ce o’{’a dosa?e form
po§ rpns "and anorphous Torns o e (-)- enantione
of a daugeenhtgdes bothchhysikadhd pafientiat@pmnad end inc@ases yisd lditdlihoed of
SO|tjﬁg or anorphous form may be prepared by various
succepp@iBeI4CH®ePlur t her described bel ow i n the Exanpl es.
The exanples illustrate, but do not limt the scope of
[0191] heFyrthes enbodimerts tof e, ingentiokiadidemaixturenofthy differént weystalline

..solid ar.anorphous_for e isQlated using,typical ..
solid s e ARGTHANS Proedh o eermF gt Rt i BofBositons
compAkibg at R4t AL BEld foRh %It Swo GBI ®TERNR EI8RBA Grom Form A, Form B,

recrystallization and other crystallization procedures

Form&5 Faen D, Zormdtiand detanmplsius fpre. pAoy: efitheanalytieal tepbgiques
sesx3N Gl by PEASR QUGB pEOLAM Ry 0B ntosiions

Detedﬁibﬁﬁﬁy%do&ﬁ lqualithiwelsy, @ian(italivelg] af emdigeadiatikedead thesk terms as
erein i i ncl ydes, such faorns in_an jsolated form
used gl dREstoOd RYGBPSee ST ipdhesalid-siate grahgraarts.
phar maceuti cal conposition conprising a
[0192] hef carppleast ianalysop, wskefod standard analyingal tfchfiqpesnialaf mgatisranice

a of .t he ve enbodi nent.s in.adm xtur i t.h _at .
stand 3 Ry e Ao i eE A P SR L e st Bf el such as pxtial
lease Soffalrdd 18 Rbnjub&1A6 it B Giffradtivedh @p&RdEpidardlytical technique. These

substantially pure crystalline solid and/ or anorphic
techniqyesrman plsp de wsediinphaghsegiiscat eorppefdiiens of thapxentioss. For

exanpl e, any conbi nati ons of Form A, Form B, Form C,

[0193For Bedauscramaitidmera havetho sghe us/statiingsoiy st propdatiere ike X-ray and

oS B HeL LT B i
abovﬁv@ﬁioy;a?% A Rfadlid G co%gﬂ%ﬁ’iﬁirg (ﬁﬁ‘ Sndtforder) FEELOLERRER dffthe

IS pre that these ‘contai
present invention, the above crystalline polymorphs and amorphous forms of the (-)-

enantiomer are preferred.

[0194] (-)-Halofenate in a crystalline solid or amorphous form may be prepared by various
methods as further described below in the Examples. The examples illustrate, but do not limit
the scope of the present invention. (-)-Halofenate in crystalline solid or amorphous forms
may be isolated using typical isolation and purification techniques known in the art,
including, for example, chromatographic, recrystallization and other crystallization

procedures as well as modification of the procedures outlined above.
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25-100% by wei ght, especially 50-100% by wei ght, of a
substantially pure formof (-)- halofenate of any of
w0 b@cabve enbodi nents or conbi nati ons t her eof PChas®d6/015163
on the total anount of (-)-halofenate. Preferably,
such an amount of (-)-halofenate in a substantially
pure crystalline solid and/or anorphic formis 75-100%
by wei ght, especially 90-100% by wei ght. Hi ghly
III. pr dibewmadeuticah Foemplationo ind M hods A dmingstratigr)198]
The invention further includes pharmaceutica
[0195F OTHRBRIed bé’iﬁ% dﬁ@éf&f fosdiffereR solibl F&n S f (L) IR RS hCdescribed herein
amounts of tThe solid fornms of (-)-halofenate which are
whichsioplodesrsuicl farynsfin ew isotatéd fQH(l,-l-l)l oghes eabiodisrants thesris prOVIded a

a t her.apeut i

phamfi SRR oo R b e oGl OV B o fenae
of any €AE¢ al e cafbotinéntSin Jdedixbufe witle biTeddt o® pharmac@mdaliyhgeceptable

anor phous form each of which are substantially free
carﬂe—bﬂf@ﬁﬁ?l@“correspondlng (+) stereoisonmer could be

conbi ned together in a pharmaceutical conposition
[0196N1 IThie (ehalafenttein £ subbtastiallynmire deystatlideesakid andier amorphic form

ceutically acceptable rrier or exci pi.ent .

P
may b[emgﬁ S SHREle FoRBAREP PR EBTn Of e R ANYEOBRAUgpS of Form A,
Form B0FBAR FQH?DC%H@E N %ot cﬁl@%ﬁﬂ 4G |b¥ cEhbRIcH!} 'vs)iﬁl at least one

amounts of at |east one so formof (-)-hal ofenate
pharmsgtigically hedepipblercagiagfor excsplcmfrm egpenuiasyti¢al pomposition.

stereoi somer together with at | east one other solid

[0197] orA® ©@fphbarmackali@i estapssitich B {-Hhklofddaye it [s%ﬁ‘ei@fredi tifit these contain
correspondi ng stereol soner, in a sub-therapeutic dose,

25-108kchy yel@hb etnesielp S0t108%dvsweiebt ofa swstanially peie form of (-)-
t
halofe?fé%@ ag}/ ?tks raﬁgf o%rgﬁgqﬂé‘@fté ﬁ(ﬁﬂﬁg?tflr%%sqg?r&gpﬁgseﬁ %ll 'tﬁje total

amountostifoshal o femse. Wlreedatilyr suble an annoimidﬁ (9thal efersdte mreesubstantially pure

B T LT e —
Highly pedred&d R9nf8ldufierosl R84 by feppar maceut i cal

conmposition conpri si ng a t%er apeutl cally effect | ve

o198 oo it SRR Byt R CropnR PRt ROk itures of

therape@t® binSlutg o?ﬂ@%ﬁh@forﬁf@w {-)dQlo8endfd whikR dfe S%Bstﬁnt?@y free of its (+)
about 29.3 2Q and a Raman spectrum co

Il si n
sterecisomer. Bprexsamle, sharaneutienl Wr%ﬁ%womgfp mﬂzﬂi Fith
|
S S
the an:i)dirphmcfeﬂh,l caah of whizhaird substantiaiiyr fired ofgheir corresponding (+)

her apeut.ical |y, ef fective anpunt of hal of en
Stereoewﬁr 2pYlF 98 SeBpingd m‘ﬁthee%ab%@ewﬁf&og%gpoawoxw ) Would then

furthé? ‘PBM?@({ Adabt e Ph&ﬁna‘l‘%ﬁﬁ&ﬂ? a‘é«%?efbﬂééa%ezﬂﬁ%'ié Eﬁ%lt.abo ut

Q about Q and at '| east one peak sel ected

[0199f] OlLHe mventtlon also includes pharmaceutical compositions containing therapeutically
effective amounts of at least one solid form of (-)-halofenate substantially free of its
corresponding (+) stereoisomer together with at least one other solid form of (-)-halofenate,
substantially free of its corresponding stereoisomer, in a sub-therapeutic dose. Such a sub-
therapeutic dose could include, for example, a trace impurity of one of the other solid forms
of (-)-halofenate. Such pharmaceutical compositions would further include at least one

pharmaceutically acceptable carrier or excipient.
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18.8 2Q about 20.1 2Q and about 14.0 2Q and | east
one pharmaceutically acceptable carrier or excipient.

W@ 0®8313947 phar maceuti cal comnposition conpri si NBCHUS2006/015163
therapeutically effective anmount of (-) halofenate in
crystalline solid Form C characterized by an X-ray

[0200boviiithet phbedimenis ot gretinwention dnghrdesasfpllpaks at about
9.9 2Q about 13.3 2Q and at |east one peak sel ected
[0201f]r ompakenHcedtirabeatiposivauonpsisihg 2Qherapaiticallfe fectiQe amodnt of (-)
about 25.9 2Q and at | east one pharnmaceuti cal |

halofenatesipreapialivasoliodionsrA ghasnqisiaed by[a026agy Bowder diffraction pattern

[ S r
 comefRRTRUE LR SSPIYLE, B0 3I19.5220, s opun e
compeisingtadleatrme poaki sldetadnfrdin abaurt 408 2 cinZ enid youtri 683 cay'; and at least
owder di {fracti E{} cpattern co,rrRri si ng peaks at about
one pgargaseytically BeFPtaple, GAHnor SHAPIENRaman spect rum

conprising at | east one peak selected from about 3077
[0202d m A phauhagbatisal dB2®stpnicompmdingta therapeutisaldy effective amount of (-)

har maceut.j.cal |[,) ccept.abl canrier or ci pi .
halo s B Cr R 5 Tl o ey o SRemo e aitgfaction pattern
comphisREpRE 4t 6Bt 6. 2 Aoesiduy €2.47D8INind @f 1ehstlond peal St frdin about

crystalline solid FormE characterized by an X-ray

18.8°Eewelesrot @D 47 RRani ehopdtt8r28” awshisprst onp ghpamreutivelly pesgptable
carrier br 8x d about 13.0 2Qand a Raman spectrum
conprising at | east one peak selected from about 2969
m 1, about 1746 cm 1, and about 1657 c¢m 1 ; _and at
[0203] eaétphwcswgiah%%mm PPPEERESt tﬁﬁﬂﬁ@@%ﬁ#}y gffecsjve amount of (-)
i Di . 1t .. Gol it . .

b B R e G o A Aifragtn pattem
comphigingfpealest at about&rd Dopalpud 13.37°80,rand b keasitoaeipzadsdbgeteal from about

5 PAEEEt B 724 R0 B P

pharacehida@ftaccdpd@y dartiér drlkgcipRhhods of the present
invention, the (-)-halofenate in a substantially pure

e , : c , . -
10204 ¥R prr Bl LoinBUR o AR Sk BN Bfsqive smount of ()
halof@xaitd @rdrywdlliseifjlRiciarmaD oharactenizddis dnoXaapPowder diffraction pattern
phar maceuti cal | cceptable salt or hydrol yzabl e -
compﬁlislélg@elgla,at @h@t@é@ %G&ngiaﬁoqtﬂg . O?,Bmt%} a alﬁ.ﬂlé FFF&E‘EB’[ Gogpyyrising at
least § b0 WRRT Shoul S0 PAHRO R atlotit T XPUNW il o8 Wabiaee
carriers or excipient(s) 1n a therapeutically
pharneddeniitallyaceaptabie carfigr ax excipembpeut i cal ly effective

dose”, "therapeutically effective amunt”, or,
[0208]Nt &TphRanEeaR]aY comphiaionBealRRinga th¥rapeaRAlBifetHeSMount of (-)
or "pharmacol ogical |y acceptable amount™, 1t is neant

halofengg ncryvigliine sadis Foapof aharaterized byswpsusal oF dar éffraction pattern
comp?fsﬁ%%%ké AYEN'19"%° 20 and about 13.0° 20 and a Raman spectrum comprising at
least one peak selected from about 2969 cm™, about 1746 cm™, and about 1657 cm™ ; and at

least one pharmaceutically acceptable carrier or excipient.

[0206] A pharmaceutical composition comprising a therapeutically effective amount of (-)
halofenate in an amorphous form characterized by a broad peak between about 15° 26 and

about 30° 20; and at least one pharmaceutically acceptable carrier or excipient.

[0207] Inthe methods of the present invention, the (-)-halofenate in a substantially pure

crystalline solid and/or amorphic form can be delivered or administered to a mammal, e.g., a
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alternatively, a conbination, for exanple, a conpound

of the present invention, which is substantially free
wW@R0bi1839(7#) St ereoi soner, and a pharnmaceuti cal PET/US2006/015163

acceptable carrier, will be present in order to

humaft %Q%e?( 817 Ul bi%ec? 'oaﬂ]c%%f fn?ﬁg k&rﬁx 3 gbhapﬁgée%ﬁ&ﬁg ??ﬁabié’ oRt @M
hydrotyzable |p@ecuf§©f ﬁlet'ehba‘,rbrdm €he§0h‘n df b phmr@f:et(trchhﬁirﬁ;fcﬁhﬂm@vhere the

substantially free of its (+) stereoisoner )f %
comppynghig mined With SwibHAGATHHS AF eXFIRiCHES) i Sistrnepliedlly effective

b T 1l \'}
R L N
interchaigehbblg Atphamablofjgaly Acapablkt dese” @ﬂ@ﬁﬁjma'ﬁbb gically acceptable

- hal of t t | t bst .
ammout?y {0k 1ot RHE B A P PPBR P REPYesPd agetfon,
alternhtivdi@ FRIDARADN Hor EXENRE, BS@Mp o'uﬁ& @Piﬂegﬁes%ﬁﬂnb@ntlon which is

mcorporated into a variety of fornmul ati ons
substanitiely ﬁeej Df its @i stendodsonzey) and.a pharreaq@atlcalb’mcacrptgble targer, will be

presel ) PR LSO PR REE AT B PSRl ton of
Type RAIRS S Ul ArfoRther €RABMS] thbRBarbYnLRMNEI R bPR)HMIfbnate substantially
appropriate, pharmaceutically acceptable carriers, or

free of lts (iorstescoiggracranay dseptepared inatomebinaiton witep Rharmiagpnically
accep?agLe{ %@% i e%t a&bﬁ#‘g{? a(%g V\}gaza?(?e%ﬁéd [ Q0T %i?é%la%% a

capsu gr anul’es?” dr agees,
symp@ﬁisﬁco&iplfcam@sofnrpretzmmaes. sol uti ons, suppositories,
i njections, inhalants and aerosols. As such,

(0208 ( ?t Heﬁ'@f‘eﬁaﬁe of attiBRt bno uB?tlaﬁ’tﬁ e ERys@llinde 8884 a@P6r amorphic

Subst ant 1 al pure cry sta 1 ne sol'id and/or anorphic
form thet are wsgd llnethfanhthed@df h'hn pmcmtonmemmy san bmmlcudxorfgecbmm 3 variety

of fox%ﬁfa&@h%ﬁ f grg}%qhgﬁar eﬂﬂ,ﬁ{a?iop n oté{: Sgrgiﬁlélg{ A tﬁe (-)-halofenate in a

substagiai1{} pﬁﬁeroa{/gtamne dyidead i ambiid form daahbeffematfed té
subst anti ure crystalline solid and/ or anorphic

phamf@@@lwﬁ@h@plm@samﬁ hy sewpisgtipm with|apprapripig: pharmeerically acceptable
came?syértd? r&x?ts MAANGH b rﬂllagg %&1 IS)lreBérHﬁ&%l H%gh& %Eﬁ?g‘cﬁﬂ liquid or

'on hi ounds “caf
gaseoas fﬁms,sdueh adtalbh:tsa cdlpsplw qﬁﬂs pbﬁfﬂ@@] gitifiulas) dilrztgeeﬂ gelshdurries,
-)-hal of enate in at | east aqne subst ntla y pur

ointr pt§59[0 HOnSeSUBBISIATISH #6108 @IES f suc
admidih 3 ad (Vy fdlofe AR Q& At &ﬁeeﬂﬁo%nﬁ‘éﬂﬁﬁﬁﬂ& §r alline solid and/or

carriers, arnd conpressed Into tablets,” 'or fornul ated
amorptgc ﬁjm@ané’e@phlsmdmmansus‘wayscmh@mgawml bnedal, rectal parenteral,

. adm ni.st [ on, dm ni t.he

imtapgnRyty R e Bhe BERbTid afhsieel At prnaBl A e

halof@RR: ifARSbaRMt 8l pYirddeHyStaltiny sé1al Addng srpliic mﬂ{ &dn be administered
anorphic formcan be adm ni stered transdermally. [0210]

in a lqugl xakher thamtspetpmiomoannst, in Beepetvos spstained rrigagelformulation. In
addltIBH,qflgE&rﬁb%dnﬁg can Qé@(ﬂﬁlﬁslte?&% 1noa{c hrgos))me.

[0209] In addition, the (-)-halofenate in at least one substantially pure crystalline solid
and/or amorphic form can be formulated with common excipients, diluents or carriers, and
compressed into tablets, or formulated as elixirs or solutions for convenient oral
administration, or administered by the intramuscular or intravenous routes. The (-)-
halofenate in at least one substantially pure crystalline solid and/or amorphic form can be

administered transdermally.
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hal of enate, including in therapeutically effective
anounts of Form A, and at |east one of Form B, Form C,
wo-eooaiiBo1For m E, and the anorphous form Sai d BODURLS6/015163

of the at |east one of FormB, Form C, Form D Form E,
and the anorphous formmy or may not be in
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phar maceut i cal dosage forms, the (-)-halofenate in at
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form dahdeEAEMteRdlalohepimcRpibation Sdth cach btheg ok thelivay beased in
contain hﬁwr ol yzabl e noi eti es,
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oGy g el e Ty e B gt
supra)° (ﬁn{go i g]zqc%) OB, tﬁgé %ﬁ?éﬁta‘req{;llak ¥ea @k éBbstantially pure

Sui t ab ormJ ations for use in the
crystaflineselid amd7lmr1esnmnph1czfmn fsmuhsnjadnmnﬁmm@tthn faym of their

phannggc%%g:?l ;#c:eé egglltsgt (e:lieﬁgf e%(c}q.ﬁégllltlfﬁl%? Hzal%geaﬁqlgieties They

can al J‘Eé’ﬁsfé@raﬁ;n%%r%? ﬁré‘%ﬁh\(e Eﬁéﬁﬁtﬁﬁp as w128 @V @mbih@fonawith, other
rief review of ‘methods for drug delivery, see,

pharnlaaegienlly SdiveromppueB0) 249: 1527- 1533, which is
i ncorporated herein by reference. The pharnmaceuti cal

[0212F0 RGghHIE If@tﬁﬁalzﬂﬁﬁﬁ folard ihge Prdsentdinvdgionarafoand ir Ednzingtoa 's
manner that is known to those of skill

PharmaceuticabycisaeadMark Euphiing epmapany (s, PrpdgBRY 17th ed.),
whlchgig ?1{1:‘6 ﬁtrétgcg he&fn"’\%ﬂ%fé}a{ﬂen ﬂ'{orlef\; e o8t h Blef R0MkSA rﬂétﬁ&ls for drug

atin rappi ng or ophi ['1zing processes.
del1veTﬁ&eé cﬂalngw, ﬁgemt(mm 24Ad 52%d 533, eviich rincarporeleg herein by

exenpl a and are in nqg.wa
referepg;ﬁ 2%11 I‘n’litq.?gtl%a? fomp'ﬁp%q%i[eéorm?d Aw %qngtfﬁ %ﬂglill.}%cfg red 1 dina
mannéf hati@khd e ic@bico ARl BrnepBiRN Wﬁz th@mAo€ 8dhRetional mixing,
ornmulated into preparations i ssol ving, suspendi ng

dissolyinge guahglafiyg, Wgagenamaking, écmwago@gu sifyinsrragusylasing, entrapping or

ol.vent, suc e ta r ot
1yoph§§;mg,ﬂ%tpf:%s S5 I’i‘dﬁ;{) YOV%% tﬁcré}% é%l?i gg éwﬁ{sg%ré ﬁlereg")F E)ﬁerrgﬁarly and are
mnoalaymlhﬂﬁhg aci ds or propyl ene glycol; and if desired,
with conventional additives such as solubilizers,

[0213] S B EctAFE HeSe)-BASRERL L We 8RSy pure crystalline solid and/or

amorphic form can be formulated into preparations by dissolving, suspending or emulsifying
them in an aqueous or nonaqueous solvent, such as vegetable or other similar oils, synthetic
aliphatic acid glycerides, esters of higher aliphatic acids or propylene glycol; and if desired,
with conventional additives such as solubilizers, isotonic agents, suspending agents,
emulsifying agents, stabilizers and preservatives. Preferably, the (-)-halofenate in a
substantially pure crystalline solid and/or amorphic form of the present invention can be
formulated in aqueous solutions, preferably in physiologically compatible buffers such as

Hanks's solution, Ringer's solution, or physiological saline buffer. For transmucosal
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enmul sifying agents, stabilizers and preservatives.
Preferably, the (-)-halofenate in a substantially pure
wa@eystiadoh’ ne solid and/ or anorphic form of theP@r/esmié/015163
i nvention can be fornulated i n aqueous sol utions,
preferably in physiologically conpatible buffers such
admlmﬁraﬁan,mﬂnstrw apprejiateoriebarsics ts) henesmeated are used in the

| cal salin
ormiliR b ERaRR sl fr Ry Fhowh M o . appropriate to
t he barrler to be perneated are used in

[0214f o iex Pead ia@tmmm@nnﬁbﬁ evhalofenaigia agegh@ar&;aﬂy Derrostyfine solid
endrof Iodble iR iLbe PRI B ) b el faproeptcaly

accepiibld drriorsliiat ar@mmljdtiotvnfianie aanSiuh (famlemu bmﬂadafdthe ¢gdialofenate in a
by conbi ni ng_ w th_phar ceutlc | e car ers.
substapbigly B CHIBFALIRE WA Ao ABORIG Toah i o6 SOPTAAED Sriaples: Bils
i
drag_z,fe,éé1 @a;%u])es r%r glgﬁn%glgﬁ lﬁhé‘oﬁ‘n@f&é@%ghégd %xﬁ H(N{§§ %El% HBups,

and for |'at ed
slumetsam;lspemuoqs iahd ghe lireafper@sg] ingepiien ew g pathant & bmtseated Pharmaceutical

prepaPaRr ot yhe o e & BRSE oR bt sy pure

crystall3eslii aRd/By arﬁo@ﬁid Bih with PRlidrR8ipesht, JphdTBCEHdinpad resulting
preparations for oral use can be obtained by m xing

mixturd; end plocessingfthe atieturerofgranvbes: afteri aédmg spittde @ngwsz it qesired,
to obtggmttaﬁetg Q)? /dpaé coc{esﬁr)] gé‘gl"af}’geséﬂ %’fﬁlérﬁs 8‘65(1?1 aijuc%i(a(f di’ﬂ'le?y Luch as sugars,
includi@Rense, 3gcrokks nidnxitol; er ﬂ]‘rb@’lﬁ@ﬂlﬂhﬁﬁse p%pb&ltloﬂsﬂchch@s for example,

sui t abl e auxi I iaries, if desir to obtain tabl ets cir
maizeftaghavhest ¥archgise sarh nojade a@@ﬁt gelafin, sumyragacanty, mefhy

cellulfr)réael h?&rﬁi{ﬁiﬁﬁwﬁé‘c -9@1 u%se' %'o%ok%&ﬁ?ﬁellﬁkl% Qﬁ'd?or

SOr ul ose prepar ations such as,
polyvimytpyercdidphe(P ViR zﬁdatrad crhsmmgmang sgeantcenn beiadded tsaghcds, the cross-
ot .at.o elatin

inke iRy Ren pyelit Hof SRR Sl Sl poiom ginte

car boxynet hyl cel | ul ose, and/or pol yvi nyl pyrrolidone
[0215] PUPpgeq gorefeart peayided; with swighle donngsg ot Shig AWDBEE, seissatrated

s 5 SRR DY AR5, A0

pyrroBd@ien @trbopc{l @2l pblyEhapae gl;@ble andoetifahiow diedidej labquer solutions,
sui t abl e coati ngs. For thi s purpose,. concentrate

and s@itpblg OTgBIC £0 PSSP IR EB T SRS AT Bl&neaﬁaqapg’e added to the

tablet§ gf‘%ﬁg&i er £ :ufentlﬁ ton 09‘?+ Wdr{ﬁé éﬁff&lehtfj&ﬁ@ combinations of
car bopol gel? polyet ene glyco /or titanium
(-)-hattifencitelm a Subsuiallysmire mymﬁmea,nud sud/badrherpbicfanic
solvents or solvent mxtures. Dyestuffs or pignments

[0216} am}ﬁﬁna&@ﬁéaﬂp@eﬂamloh@whmaﬁrbe%&g&@ny aRlideGwsh-Gik capsules

dentification or to characterize different dose
madecrf ighiatint asovedl asfsoft, yeakes| @pmreaderpfageb@n@péﬁml@twerp Bipch as

C stalln saol i nd/ o hi.c f or . .
etvocF Wbl B S8 il R Sl e AR s iy e
with filé! sudeaPrdsidsd, bindeansidh @$starches, and/or lubricants such as talc or

magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds can
be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizers can be added. All formulations for oral

administration should be in dosages suitable for such administration.
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made of gelatin, as well as soft, seal ed capsul es nmade
of gelatin and a plasticizer, such as glycerol or
W@ 0obili®h7 The push-fit capsul es can contai n tPeT/asi00&e15163

ingredients in adm xture with filler such as |actose,
bi nders such as starches, and/or |ubricants such as

[02171 alFor bucoahgteisistation, ¢he ednepaitibns omt fake el fprm of tablets or lozenges
tabjlizers, In soft capsules, the active conpounds

fonn@’é?fiBlecoai"%lg’&mléaaf&}er-suspended in suitable Iiquids,
such as fatty oils, liquid paraffin, or liquid

[0218p oI Bee btipirestentigh py aitmlation, thd épmpowmdsforisiclacemdingda thetpgesent

. dded. Al .farmul.ations.far oral admnpistration shquld

invenfii i cqpucnisl SRl b B s Forat i R R Preb i B

pressuted PHAGHr a3dBhIes Wit hefise bhesiRBRGbpIEAS eGan t ake
the formof tablets or | ozenges fornulated in

dichlagodiflvpromsthane rttichleroflupomughanepdichigrmteirafiuometipnegarbon dioxide

inhal ation, the ¢ un f j 0
or ottt AR i nit AR IR R PR 1 b RLe
pressﬂriﬁ’ema@ﬁos@ﬂh@@diﬁlg@hnis parslye dut@senddetyi movidinga pleswpulclizac
packs or a nebulizer, with the use of a suitaple .
meterpd gipavnte GapsWespnd artEAges B oe-8+ BelpEHENT paHE an inhaler or insufflator
' . ' f r
cntd LA MBEOTR G nfl GO0 R SRS s
as lacfpsepesthzht - f ree, dry-powder inhalers. In the case of a
pressurized aerosol the dosage unit can be determ ned

[0219?% THQYLIEH S¥8nAe UPh ¥staBtile) piie Crydtalicbofd aadlBE Rherphic form can
psul'és and cartridges of,  e.qg., gelatin for use’in

be foramlated fir gerepteraladmfifistzation byanjepiéort, erambtyatodes injsatien e gegtinuous
g T 9GP B AT o s
in muftidosb adRhiaaa] with Bn addedistntatiab. Yheedpasitionk @b ake such forms

solid and/ or anorphic formcan be formlated for .
as SuSPERERseSANIQNY oF AIESiQnsiiB ALl T Rdijeatss Yabirlese aggl cangipniiin us

formt%thjoF& ekl a§%§b%%§taﬁ%‘fzﬁ%j 4/or 'ﬁ%gﬁéh%[dfggﬁ‘é for

nj ection can nte uni t sag orm e.dg.,

in ul es .or .in ltidose containers, with added .
02203 by it s rrong e e Br s Ao soutions
of theXUSIPEHRhAB$h a SMsHntiINGp@E BFHIBAIDSdIald/Bt hofphi PHE QM Svater-

vehi cl es, and can contain foormul ator agents such as

solubleufeprrtiildigonadlyasispensiang ofthdy (or-haoiepete &1 agubstpakialdy pure

0220]. .Phar maceutical formul ations for [ ral ..
cryselfilid T B St B 3 P s oPlyeBAAF O eotion
suspefisipnd) Zuitte Hpephilic soleatassarthlcidsliyclpde ftteloyls bwdhl dsesame oil, or

solid and/ or anorphic formin watersoluble form
synthefagiiaity gl siprs. sudinseéiyd RleatsrortHglyeeridep AT dpepRines- i/Hiugous
iR AL L, B G L 0 AL, Sy ks,
such as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension can
also contain suitable stabilizers or agents which increase the solubility of the (-)-halofenate in
a substantially pure crystalline solid and/or amorphic form to allow for the preparation of
highly concentrated solutions. Alternatively, the active ingredient can be in powder form for

constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

[0221] The (-)-halofenate in a substantially pure crystalline solid and/or amorphic form can
also be formulated in rectal compositions such as suppositories or retention enemas, e.g.,

containing conventional suppository bases such as cocoa butter, carbowaxes, polyethylene
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suspensi ons. Suitable lipophilic solvents or vehicles
include fatty oils such as sesane oil, or synthetic
wo adobi13@eT d esters, such as ethyl ol eate or PCT/US2006/015163
triglycerides, or |iposones. Aqueous injection
suspensi ons can contain suybstances which increase. the
glycolg eyetlgriglycsridess all of whohanelhat body femperaitg yehare solidified at room

tem g{upoxynet hyl cellul ose, sorbitol, or dextran.
p € . . .
%b I'onal ly, the suspension can also contain suitable

stabilizers or agents whjch _increase the sojybjlity of
[0222] h elnadylitien, e fherfatraulations degrite REGAPYSYY, @J&@HV‘%{@P i fe
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:ﬁglzethyteneglycols or other glycerides, all of which
[0223}e| Alterpatiisdy ofhardelivary sesterpefor Aydroghehie phyrageeticplygmpounds
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ri-bed previou enat e
carriegufos haddophdbiy dpips e Iic & passaltly prefesred enhbadidient, larpseiptuiating, i.e.,

orm can al so be for ajed as a depot preparation
stealts &R?W’Bﬁi;?%éﬁ Wl?mdmuaﬁl g arb eensEl es e dp Bipodie, et
al., UlgmagMRt5ia8, 556 0he %@Hﬁh O f SHRHUL ALY flc¥rfdkated by reference. The
i ntramuscul arly) or by rntramuscul ar” i njection.” Thus,

(")-hdflefenas impiubstantiallcpurp oupstidlinseselid end/or amprphindfonh off the present

. Ui t abl.e pol ymeri,c hydr Qhic materials (for .
invenfigh G %0 B oI e By AR 3 el TRisRE B s Aoy pvices sueh
as the¥$ dbavniBed (ETIN Pat. Wos 2B 85RAT0; 3¢H 1,590/ 31586308 131, 308¢ 128e8nd

for exanple, as a sparingly soluble salt. [0223]
4,00847 195 thetisalestiges of twhieh age hpxghy {nceyporaad by Bemsyes: ophobi ¢

phar maceuti cal conmpounds can be enpl oyed. Liposones
[0224ndCeataih sTgani saiventsstith kndivetletsabfokels (DMSUR) dlsoesap be employed,

vehi cles or carriers for hydrophobic drugs. a, .
althog&e%%ﬁﬁy g G of B GOa e O TR oF 2-3111&{(1??{&?6 ina
substhntfaily p%?ee@%tﬁ'l’linle LPASAIRS: e fSPLRYRAlcliSHeh usinF a sustained-

|1 poSonmes are generally described in Wodle, et al.

releasy, sgsteMasuchNg seBimBu8cabbematrives o Bsodidihydraphobihipolyniegs containing
her eby incpryporated by .reference. The, (-)-halofenate..

the teERENG LR PRIt SR e BGish ol 1Ry B QleBtished ana

are wallhpWh Oy ftessesiillel e theraes SutairddatlechRtapailesadad 0ddpending on their
adm ni stered by controll ed rel ease neans and/ or

chemia] nateyeyreiease tecogmenndssior pdeye henes wpitp averilQ0days. Pat .
Nos. 3, 845,770; 3,916, 899; 3,536,809; 3,598,123; and
[0225] The pharmaceutical compositions also can comprise suitable solid or gel phase

carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin,

and polymers such as polyethylene glycols.

[0226] Pharmaceutical compositions suitable for use in the present invention include
compositions wherein the active ingredients are contained in a therapeutically effective

amount. The amount of composition administered will, of course, be dependent on the
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4,008, 719; the disclosures of which are hereby

i ncorporated by reference. [0224] Certain organic
w@iosan9s7 such as di net hyl sul f oxi de (DVBO) al sBCT/ER200€015163
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effectivoir ¥ oﬁéae@epelnu@m bendwe@tub})@werb@ﬁwn@rt%g@dmc gHfect is the
therap?l.ﬁlg 1@% 081;1 be n%gjrgngsse egrﬁt\fcg %%%ﬁrpiDt ogﬁldqgﬁ rt) 'I%'ibfenate in

a subsRABSB/ e Bgfsﬁllm‘al solidand/ Beirﬁbnphmaﬁ)m thmcfh exlhﬂﬂf ligl thevapeutic
amount is well within the capabi ¥ of those, sk

indices preprfered. | Thesgate pipmgd frqm § srﬁce fcu ag3ays, Fqnéammai setudles can
be use? '11? & r%ﬁ%ﬁ?ﬁﬁ B%Xé%%%%ecga' iBnof tg)%%ﬂr R in BMYaf Tﬁ@&’osage of such

ate 1 stantially pure crystalline
(-)-halsfeniid madﬁbxtammﬂy phieccr ftallineisdid and/or nmonénmﬁmrndfesmn@erably

present_i.nv ion, a ther t ff

it b Y B S0Pl S RS MARRL Bl b b 855 oy
The d&ﬁg@@in Vel QAithin tﬂﬁ%?rgﬁée d@éﬁﬁﬁ port DX¥id6édgy faund employed and the

therapeutic efficac the (-)-hal ofenate. in
route afipdstizistratin qtﬂq@gd eT mbformﬁ@h@m rpte 9k a¢larm%%9}5 e dosage

I

cn o ISR SRARAIRGB L0550 PRGN NS SHaRlnda! . ringl
al. 19 BXRer) hé‘Pﬂ&rﬁ’tacalblgfwv Basie ofiThertyeuded, €hrini ng t he LD50,

(the dose lethal to 50% of the popul ation) and the
o220 O3 G560, AgeaRew | st g6 bl atre
amorphivefoapehdtican bé tembined withe: dakrésr apaserial ¢o produse asidgledasage form

will vztr)gf)dré;ezé}sdgtggeas ; $ ﬂ{sgase ?reatea i3S mamm:ﬁmfal sgec[‘f_'e%5 and the particular

mode of administration. However, as a general guide, suitable unit doses for the (-)-
halofenate in a substantially pure crystalline solid and/or amorphic form of the present
invention can, for example, preferably contain between 100 mg to about 3000 mg of the
active compound. A preferred unit dose is between 500 mg to about 1500 mg. A more
preferred unit dose is between 500 to about 1000 mg. Such unit doses can be administered
more than once a day, for example 2, 3, 4, 5 or 6 times a day, but preferably 1 or 2 times per

day, so that the total daily dosage for a 70 kg adult is in the range of 0.1 to about 250 mg per
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a substantially pure crystalline solid and/or anorphic
formwhi ch exhibit high therapeutic indices are
w@e@barved. The data obtained fromthese cell POI/US2086/015163
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| evel for any particular patient will depend on a

vara et Wiedulhfifig afsalin iesistlneg Tylpe 2atihbates yndhypdrtipidemia

specific formof the (-)-hal ofenate enpl oyed; the age,

[0232?0334 aﬂ@{hgtlh&gb&ﬁﬁ%ﬁ@{he%géeﬁ inveRion@REoHbREesd mbthed of modulating
ndividual being treated; the time and route of
insuliadedigthst imt noemmalhthemagtiobonexising ddorinistsring to thepgammal a

whi.ch haye .previ ousl een. adm ni stered-. an - :
thera G § 51 V¢ REORRA JTRReT S B Sty Re bF Raltips potid
and/o?ﬁmbxé)h\éﬁﬁ Forth) A8eSh&tRsH B0iddas ad@drsesdfdcts dssboidial witk ehe

0230] A typical dosage can be one 10 to about 1500 w%

administidtisn af akesenuin cex@reieihalefenate by providing an enriched amount ot the (-)
stereoisomer of halofenate in a crystalline solid or amorphous form which is insufficient to

cause the adverse effects associated with the inhibition of cytochrome P450 2C9.

[0233] The present invention also encompasses a method of modulating Type 2 diabetes in
a mammal, the method comprising administering to the mammal a therapeutically effective
amount of (-)-halofenate in a substantially pure crystalline solid and/or amorphous form. The

method avoids the adverse effects associated with the administration of a racemic mixture of
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multiple tinmes per day, or one tine-rel ease capsul e or
tabl et taken once a day and containing a
w@e@potdional |y higher content of active ingrePCEOB2006/015163
The tine-rel ease effect can be obtained by capsul e
materials that dissolve at different pH val ues, by
halofenapashy providing arr @mhg@ampmww they(-\ereeibemenrafdelofenatesin a

crystgfindfbtiaR Hon RN R 3N ¥ ipSRHeR o Gufeihe fiffered e

assoclabdligeh iHe 1ﬁ1ﬁ5ﬂmﬁaﬁe§toaﬁron4elp4sbawppar ent to those
skilled in the art. Further, it i's noted that the

234! | %Cﬂerggrégg{nvgﬁtg& fmmpé?}x@h%ﬁ@%a ol r%g%oﬁswuﬂg Hy M demia
ina nmmlnﬂielngml}w <tdtinprmtihgvadﬂm1ﬁi§te:matg itethe mz&ﬁlfnansmerabM:tlcally effective
oas reat nen .. ulatil n I NS I N resistance,
amouﬁwga Qg)-hfﬁa%@et@én aﬁabﬁtﬁ%ﬁ/bpwe&alﬁt lipgypigdang/qr amerabe; form. The
methﬁc@%gdc?uqﬁ@ Edveﬁé?efi%ﬁﬁ%@%tcm'té@’\?ﬁﬁ ﬂf?:rhdﬁpﬁg\%lﬁﬁstﬁ% rg%e%E BA%hure of

[lating insulin resistance 1n a nmanma
halof¢mtdiudpmmid;btg’ 33| mglchcﬂmmomt of theq -t weredieomamfiblalodenate in a

erystaf i, B A AT IS (-8 TP BTy HEieBU Ay gverse ctects
assocRFGA PO e A ion bFSyidBARE ra0inds. t he adverse effects
associated with the adm nistration of a racenic

o238, e AP DR AP 1 L Rl PREL IR PR

enantimidm} poBsessss aptikyerlipiddmiohicevity shd provitiéd taerRpy ahda ealusiton of
e adverse effects associated with the inhibition of
hyperg 6@%@%@25‘@@@9 whep sampingd avifhy eeeiainothegvlepgs commagniy used to
treat YGRS %e@em%&geﬁfc ea&/h@@of e ri}?e%%'tl‘é‘»ﬁ of Bfficacy,
a rrarrma conpri si ng adm ni steri
causesradnemie edfectseThpteoni"edvdrse affectt uncﬂaeiea,rhmtl n;tnod)hnnted to, nausea,

st AL A o5 DS ) IRECPicOHBE REBCERAG R bg been

repor@d \WaiSRchicetlcTeRsSReuat ?Qteﬁhzil rﬁréﬂl&n@@'ﬁh Rin®d-8Rki iPRraefions,
a racem c m xture of hal of enate by providing an

especialyiiatieding dtinglties cantrelling)anticeaenbition math @@UMEN nalilizing
substérﬁ]m 1ye coﬁ{poklggscgﬁéé 81:(6 ent %nggﬁé}g 1“6%1# s Clea %el %%aé%?

deﬁnﬁfohboﬁ éfﬁcadyhﬂllﬂhhistmi afversy leffobts oid aBd28inglsY an rﬁ&@%d fhegpeutic
resent . invention further, enconpasses a_netho

indexp 3 ghcls ithgs AgBeen tisersicred thet 1hismerrdpsirablecangediiggageous to
aldmlrﬁP@{er apz u{é ?%rgc y e? ng ¥e?l\g/t eetlgsr%)%ﬁ%ﬁr%{g{gb ?g)ofeﬁla bf enat e

in a substantially pure crystalline solid and/or
anorphic form The nmethod avoids the adverse effects

associated with the admnistration of a racemc
m xt u® of Combination Therapy With Additional Active Agents

[0236] The compositions can be formulated and administered in the same manner as
detailed below. "Formulation" is defined as a pharmaceutical preparation that contains a
mixture of various excipients and key ingredients that provide a relatively stable, desirable
and useful form of a compound or drug. For the present invention, "formulation" is included
within the meaning of the term "composition." The (-)-halofenate in a substantially pure
crystalline solid and/or amorphic form of the present invention can be used effectively alone
or in combination with one or more additional active agents depending on the desired target

therapy (see, e.g., Turner, N. et al. Prog. Drug Res. (1998) 51: 33-94; Haffner, S. Diabetes
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hal of enate by providing an enriched anount of the (-)
stereoi soner of halofenate in a crystalline solid or
wa@ewsphvus formwhich is insufficient to causeP€T®Es2006/015163
adverse effects associated with the inhibition of
tochrone P450 2C9. [0235] The racem ¢ m xtur
Care 1458) BHa0-175; and Deffronao, Racbah GmmmdibeicoRonies (G8T) Vol. 5 No.
4). Ael?ug%teé gFE‘r{.l%l)es ga%;esi %ﬁgat@@ el'%ggi:i]tls of ¢ (ﬁﬁﬂnngtlcﬁﬁc ﬁ%)ff% vﬁ@ldoral

agentt Gedledsl, MahKdk &bf-‘y eYinMaRao &0l Medh V@l?@)@ﬂf 11365D713;ﬁhﬁted
dr ugs commnl used to treat this disease.

Kingdogp rqsa%wé)lﬁbeﬁslﬁt\édy @Faure &Pfl%sr?%d?zﬂb@e%%éd@%ﬂi&)éﬁ 87-92;
Bardifif ?ect g 3 glﬁ%ﬁ?%M?Wﬁﬁ%@gg&%&?rA(ﬂID"’I\QE‘PA%LISM
6 Edgmt osbyeFteanBoboly ey S, Lawisl Masta9G); idiessomdl et al., Ann. Intern.

e Gl SR R R o RS B A TR e

Am. S, gbggy@k{ ug3 '4@'1%%%&1%% Ye%Pﬁcb%Hey Mébckw%?gs 365-370;

difficulties controlling anticoagll ation w t
Kwite@ouem. Min. ) Cakdlio) (|1998§g§32§1ﬂ@°s)t AU 7A0)| 31“ hp:wrSéu(hcmpdmmt@ghat

. ft r i nvention r n c e
diabefe i B P i DR TP PR ARy e AP AT C RE Py Biont o socond
agent@b E&Cth&apaﬂié régiﬁféhd U@qlbman@ﬁ the ¥Ry a@démxﬁﬁi@ﬁaﬂl&l of a single
i ndex. such, has now been di scovered that it is

phanw’étmbé@&asg f@m&ﬂiwamm eqyiaing (-)-balatmpisiis pepbstansially pure
t
s FEIAATRY bR AR B ARG L SRR g, o ol

admimistiation oAgoiatofER3tm]a s?ﬁb@taﬁtﬁlmquré tysiallieanoli®and/or amorphic form
fqQrmul ated and administered in the sane nner. as

and eagh aFfIVE AT PO OWRSTIEA B PhBACTLicaloRRaEORGIgtion. For example, a

(-)-haS¥ef IR GEL s Bht ALERRE @Hs&ﬂn{e%hd gH&Bﬁérﬁ?‘iﬁﬁlc%ﬁﬁ 'élﬁc? aﬁ’ﬁMG—

various exciplents and "key ingredients that provid
CoA redhatasanehyoﬂst aetml tee, addusisteadsl te taldmumefubject wigathef inz smgle oral

u  the present. i nventi,on
dosegE RGP SipRGHEh FEa {4 ShERPSTice 1 1% PR BUH piipisRed im separate
oral do84g¥ foEMMBGSst Where sdfagaté ddsabakafRmaios ki wded, (-)-halofenate in a
substantially pure crystalline solid and/or annr$h|c

substansiatty ppra aestpliag solid andasmmosphie frpmd e dr sidre additiena) active
l |
sgentG oG Ryl GOIR ARl We' IS o BBl JOA sopprately

staggéred eimes (Qe., sequemiatly). I‘Corﬁbmaﬂion tRenagy iDmdgrsked. to (dDaiR)all these
51: 33-94; Haffner, S. D abetesCare (1998) 2 1:
regimeg$). 178: and DeFronzo, R et al. (eds.), Diabetes
Revi ews (1997) Vol. 5 No. 4). A nunber of studies have
[0237] nvAs ekgaple df threbiveinaf ihempythat ordulaédsi (prevente thepinest of the

th |
symplmor RO ot oot s Miotiss Wgrin (o bl et im
substtRENPGtd M stQ'hﬁ@ %lﬁgalﬁf/ 4Gy depIab BormK BPRim SereBiiR BehBRation with

Care (1998
one or more of the followmg active agents: an antihyperlipidemic agent; a plasma HDL-

raising agent; an antihypercholesterolemic agent, such as a cholesterol biosynthesis inhibitor,
e.g., an hydroxymethylglutaryl (HMG) CoA reductase inhibitor (also referred to as statins,
such as lovastatin, simvastatin, pravastatin, fluvastatin, and atorvastatin), an HMG-CoA
synthase inhibitor, a squalene epoxidase inhibitor, or a squalene synthetase inhibitor (also
known as squalene synthase inhibitor); an acyl-coenzyme A cholesterol acyltransferase

(ACAT) inhibitor, such as melinamide; probucol; nicotinic acid and the salts thereof and
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Bardin, C. W, (ed.), CURRENT THERAPY I N ENDOCRI NOLOGY
AND METABOLI SM 6th Edition (Msby~Year Book, Inc.,
w®reochdes, M. 1997); Chiasson, J. et al., AnPCT/US2006/015163
Intern. Med. (1994) 121: 928-935; Coniff, R et aI
Ain. Ther. (1997) 19; 16-26; Coniff, R et
niacinainidsgaichofestrasl)abserptian mhaiBtor, suekiag Rastetterol; ‘?bﬂ«@tac‘éll Seques“ant

anion wﬁm&?lres(l& §§1gl§ %d%k%m%g% %Z}%tlpg%tﬁélﬁiltaﬁ%hoaﬁcyl ﬁﬁllvaiwes of

a crosd-Ridlie@ Jegtridi ah 19D 1ap6ewaIBnardigopareih) piceistor iaduedyfitatieqrsuch as
can be further i npr oved b%( the additi orz of .a second

cloﬁbra@emzaﬁbratqw éenofibrasp and pembgrelevitands Bsiplae kenwe pupyjspxine)
and th%,ﬁli gg%g?%lﬁ chtcﬁ;gtré@lte'sl gbhtﬁgre@f %héTQASQh?ﬁﬁfl @B - Qb inE@B 1, (also

contal ns al ofenate in a
knowmb‘gbmﬁ)bahﬂnm) puitgniaBs(blad knasmn sohicatirdodéidand nmcpiamx:d

supre) it LA SR BASCTIe S (LR GReRanE OFf AL BRErElfekgrs an
ang1ot%§r?ll%ﬁ gbfﬁH by gn%cieiehgnéﬁﬁjée‘?ﬁn L RNRiifhibREThADNS pRALEH

Ive a S own separate phar maceuf i cal dosa e
aggreg‘atmmﬂhaintom;sucb?as fibrimogoh e¢ceat0(f ahtaperlisth Greatglydopragein IIb/Illa

e eSS B R L0 A0 A0 LB
substaﬁﬁlemﬁlfré 8FRa11IHR sbli@ ahd/Bdm SriphiceBim tayes Mdninisterad i dmgi‘tﬁnatlon

oral” 'dosage conposition, such as a tablet or l.ife
with ngare éaichmagéditlonfd Actiee aaeRi, oTswaple, p fombisation ef (oﬁlaf! ofenate in a

substapﬁ?ﬁﬁ&? L Or:;/ﬁ ) l? '31d agy)gx(ezgrﬁ @ﬁﬂaf?ﬁ'h %VﬂloaﬁﬁgﬁIG CoA reductase

S are use enat e

inhibi®y B&$ a1k hahtny strastatin uad pfalvimﬁns ahd dspmmﬂ,/ (m( )eiwinfpiate;:m a
form and one_or

ddi t t
substagPe erEtliate LHd en P%illfplg%f%?’ Oglgﬁéﬁfﬂﬂﬁgl\’ﬁ Tgh' fhaiase

nc , or at separately staggered tines (i.
mhlbl{s%ga{%% H . Conbination therapy is understood to

ude al | th 0237] An I f . .
10238} o ot FEHPERGT Sca{;emkél?n it e © RSP B R Grbesity-

related Eﬁbﬁgrs e - ERLA ﬁBﬁaﬁ%ﬁ@Cﬁu@é 8§talline solid and/or

erostlerosis, Wwherein (-)-halofenate in"a
amorphitbtmantn bk leffegwebf wsey $t edrhbinatieowit fah@slampl%mor phi c

rm d t d nbi
phenylRopame SR pate gt SRR il AR, (075

dexfe@tAhine? ﬂﬁ?&ﬁn@%ra@k&beﬂ)t@%’ﬂhﬂt nts sibutramine, gastrointestinal
ant | yperchol esterol em ¢ agent, such as a chol ester ol

lipasebinlobiyors Iﬁmhsts pﬂtstam), aod lepting Othemghlytsl pepdyindteang PResay 91

obesn&trgﬁgeﬁ sog t1raes' e@gzsé}&a’% na% aI sg b ttagltglfy glg%/ grg/?ta%hnﬁ ,solid

and/of érHU@ch%hﬁ ca@BQ oBéAV¥BSisad inJomtanattddlwilg Eoﬁewaﬁip&s @curopeptide
I nhi bitor, a squal ene epOX|dase i nhi bi.itor, or

Y, entgwmtlgndlcggpmqk@ugs@mbqqqnbgmﬁhn (hagtaggine Hs receptors, dopamme D,

receptors, melanocyte stimulating hormone, corticotrophin releasing factor, galanin and

gamma amino butyric acid (GABA).

[0239] Still another example of combination therapy can be seen in modulating diabetes (or
treating diabetes and its related symptoms, complications, and disorders), wherein the (-)-
halofenate in a substantially pure crystalline solid and/or amorphic form can be effectively
used in combination with, for example, sulfonylureas (such as chlorpropamide, tolbutamide,
acetohexamide, tolazamide, glyburide, gliclazide, glynase, glimepiride, and glipizide),

‘biguanides (such as metformin), thiazolidinediones (such as ciglitazone, pioglitazone,
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known as squal ene synthase inhibitor); an
acyl -coenzyne A chol esterol acyltransferase (ACAT)
w0 pdvohi39or, such as mnelinam de; probucol; ni coP€TUR2006/015163
acid and the salts thereof andniaci nam de; a
chol est erol absorptjon inhibitor h as

troglitazonis andtresiglitazench prdothes 16“%&{%?@%@?%% sugh poMugaelitazat AMG-
131/ Olfszl, Eéﬁ?ém A% %b%st&iﬁ%[‘@ 'E- ?@i@ﬁsl@@b 4. GW-501516, GW-

derivatives of a’cross | nke
590738 SR 1483 KRB OD,DGSKL@WSQEJISY%W,I L‘p@aammgl)tazaemmmmazone

MEX PR 22 L,LbBrﬁf-ﬁ?tség@ﬁ? s B M e R Sasogb RiGpterone
(also r@lseﬁ%)i rté %@ﬁfl@?) o'hjhgaféﬁ @ﬁl@%&t@ btk DHYA 25,9 PInfiBhRocorticoids;

salt; vitamn Bl al so
TNFaKﬁlQMoﬁﬁa{g}l{M@td@&bahmblmﬁs (suchtaar«marbm foiglgol, kmbveglivese),

pramliiiga A f8thega el a8 Ui AN BORMP e AR e B Blosggues

(such Qsege? o%i g %ﬁ% &ﬁg%fﬁﬁitg%%@ 1}1%%?{) Iﬁ?g?'r@ll 86 theaaﬁtlve agents

dlscuspédai‘tﬁivetfoﬁg@tmgajﬂnermclemhisbi tor, such as f| br| nogen
receptor antagonists (i.e., glycoprotein [Ib/1lla

[0240f | X ﬁﬂ@l@ﬁékahﬁﬁ@{% %n@ﬁétﬁﬁqmrﬁﬁyséan%dseé@ﬁi mbdulathsg not ed
above, the (-)-halofenate in substantial ly pure

hyperhmsm (entinasimedividaio pnditorebieEomep iRstigs) pehercin the (-)-
halofegat&ql a SHIZ t 1@11? pgr%nég%sﬁ%al 1h 51011\@ /o g?fn% m@ﬁ)%% be effect ]lvely

§Or “éxanple, fa conbi nation o
used ifi cHmBRIaBbL Rathefor @xﬁnﬁll%lm&tﬁﬁt(m&hlay flpusiseatity, Ysmsthiin, ppeavastatin or

| hi
mmva?tgmlab bﬁg amg{blrgﬂr?é lpeéll\ylg §E’Iugh Fcinﬁ x\glgstwggrt cg{% E}%?ygﬂéi%g), L @ESic acid,
probuﬁ’&aﬁ{? ?&lﬂﬁ R8s FBrrv'thmf e ( (-)-halofenate in a

pure crysta sol id and/ or anorphic
2 i B SO CEORELEE AL B0 P b o -

halofdddR/if @)éuﬁﬁﬁhtﬁtﬁyz) Ferbr!yﬁalhh@ 31 dhdR@s1 ol yhi® form can be used for the
obesityrel ated di sorders, wherein the (-)-halofenate

prepajation of pbararceuatidel cqrupasitonyisefal far ireaties digbeies Hgating

hyperapn@ﬁ& grregtgg%ge?@y cg\ﬁeeﬁriﬁet%% g%gllrl% 1%89 lb&eﬁlg%a‘ld"c%'iér&rlevels
ralsmg el ﬂl}{éd% RPEIQVT h@l%n@l@ﬁhpoﬁr@tﬁfﬂ Hﬂidifﬁr meating, preventing or reducing

exfenf | uram ne, entiram ne, b3 adrenoceptor agoni st
the rigkfrseyel OBWBGFW{%@SISQast roi ntestinal |ipase

inhibitors (such as orlistat), and leptins. O her
[0242419 endditiosdly, ameffectine mmgumtmé@)t}yalcrfcnam)w supstaptiallyeuire crystalline

orders ereint te |
sold ek HROPRICH G ARG EFV&’FZ}‘P@P{ S echal of On BB getive
agentf 081RtEPRoRELEEF0RH tcbﬂs%tiﬁgldﬁeé}'l AnRihGHeFRpiASi Ofent; TafplasﬁQIHDL-
exanpl e, neuropeptide Y, enterostatin, cholecytokinjin

raisingogtEs amantﬁryybnchqleﬁérﬁteamb agentuele aep el estergbpjaminiesispnhibitor,

for e;i:ampﬁ) {}fl\gcp}”ﬁ?fi‘ uéggelz %ﬂ%ﬂ%&aat 'I—I?IQI('}1 ﬁg%?sﬁ/ﬁ’glﬁ(sjp inhibitor, a squalene

epoxidase inhibitor, or a squalene synthetase 1nh1b1tor (also known as squalene synthase
inhibitor); an acyl-coenzyme A cholesterol acyltransferase inhibitor; probucol; nicotinic acid
and the salts thereof; niacinamide; a cholesterol absorption inhibitor; a bile acid sequestrant
anion exchange resin; a low density lipoprotein receptor inducer; clofibrate, fenofibrate, and
gemfibrozil; vitamin By and the pharmaceutically acceptable salts thereof; vitamin By, ; an

anti-oxidant vitamin; a B-blocker; an angiotensin II antagonist; an angiotensin converting
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ganma am no butyric acid (GABA). [0239] Still another
exanpl e of conbination therapy can be seen in
woedliading di abetes (or treating di abetes andPCT/ES2006/015163

rel ated synptons, conplications, and di sorders),

wherein the (-)- halofenate in a substantially pure
enzyme intsbiedr} & pletedetlapgregatibhdnhibiton, pHibeinp genmeeeptotpmtagonist; aspirin;

.effectively used in conbinati ith, for exanpl ;
phentigggiinesnijs %ﬁf@&égleéﬁfeﬁtoaégm%rsﬂﬁnwﬁn\’ﬁea% bi @S%’%%@S?Sldase
inhibit&%& X&) ' 1Y & HeqBed BlobibbPBl AR preparation of
1nh1b1t§{§y%tggi@ggqnﬁs%grg?ogogé%%ﬂﬁn% I pi zi ge)? blgguani des p(s%ch
a phar@acemitilaomipoition biefrldbi thernbaveodesrifsiictatasnts.

ciglitazone, pioglitazone,troglitazone, and

r Of{ Qidi BRGnQtdiRh providds Or RRWith uaR dSsds D ¢)-hakbfenate
[0243],\/“?%%1(1;“%%2{}%%% n1_31/ T-ﬁ{31 , tesaglitazar, Q’b
in a suBREatIAI94fire AFDalkife solidagig emaasike 6rmoether mwmbabsctable

90735, R 483, KRP-101 Ke641 A - .

doses. {201 e ot o P TR SHES b dp At rsiopghpaciase
insert 4&3Mi6ihg thdVideahd Yterfart BXAEfiRIDE Y Bds in alleviating symptoms and/or

dehydr oepi androst erone (al so referred to as DHEA or .
complicetionscaspasigiedwith dlvpe 3 déabetes a3 wethagm algviafing hyperlipidemia.

anti gl ucocaor t.i cqi gds: [ A b o llcosi dase
por R GRE  T L A L melacos
[0244]\48 ] gﬁ@%ﬁ&g%h ,rtllﬁgl»} %%otﬁ)%@g%%t ’%ulﬁsgorg gg{bgg@g%né%%@ examples
merel)f ﬁlgég%hlt %%iefaﬁ@@ EHCHQQ&} %@ehghﬁ! HOREed BRYGodiaicat dnfliadeih no way

as we e active agents di scussed ahove
limitirfeorTt tvilehe apygreat hethosrodferdisirny. skilpmab an tial vetieus raedifipations and

. Qf comhbi natjon. therapy.cap be, seen in [ abin :
cauivaliase it 8 e WiCpo SBRTHEE RymaPs i OGS afp Bention. Al the
patent, §b@nECarf ABPAACGhéQTbehmet @istudded becifed)aboteine herdd cbrporated

a“substantially pure crystalline solid and/or anorphic
by reférenen.can be effectively used in conbination with, for
exanpl e, statins (such as fluvastatin, |ovastatin,
pravastatin or sinvastatin), bile acid-binding resins
(such as col estipol or cholestyranm ne), nicotinic

' P obucol , betacarotene, vitamn E, or vitamn C
V. E § : . \
n accordance with the present invention, a

therapeutical ly. effective, anount . a ()=
10245]  Epliefit paedin 4 b TR CEPE s Rl splid and1) S ibeTorm of
the predERf PRESJIaibed8adile prsRekdiRingl the pycesies adt ifeth fbmathe following

phar maceuti cal conposition useful for treating
examplesybichgre tlustzativeg hyper | i pi demi a, treating obesity,

| owering triglyceride |evels, |owering chol esterol

| evel s, raising the plasma | evel of high density

|'i poprotein, and for treating, preventing or reducing

A, thejN§"ﬁ¥UlVfEl@fXﬁ' opi ng at heroscl erosi s.

1. X-ray Powder Diffraction

[0246] X-ray powder diffraction (XRPD) analyses were performed using either a Shimadzu
XRD-6000 X-ray powder diffractometer or an Inel XRG-3000 diffractometer. The Shimadzu
XRD-6000 X-ray powder diffractometer used Cu Ko radiation, and is equipped with a long
fine focus x-ray tube. The tube voltage and amperage were set to 40 kV and 40 mA,
respectively. The divergence and scattering slits were set at 1° and the receiving slit was set

at 0.15 mm. Diffracted radiation was detected by a Nal scintillation detector. A theta-two
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[0242] Additionally, an effective anount of
(-)-halofenate in a substantially pure crystalline

waodoedizamd/ or anor phic form and a t herapeuti caPCTUS2006/015163
effective amount of one or nDre active agents sel ected
fromthe group consi st i an antltherllplde

theta cogtinequsscal atSiuningh: ﬁgp@/i) %é ﬁ@@rﬁom 2 10740 °20 was userg CA silicon

sons ORISR0 S Sl e AR Bt

using X&DLGOEGE. 4. Nh§dhples Wel&rpréﬁ‘@mﬁ\aﬁ@lymhhys placinigithérh @r an @uminum
squal ene epoxi dase inhibitor, or a squal ene synthetase
holdey ‘ﬁﬁh BistlisPn (P80 known as squal ene synthase i nhibitor):

an acyl - coenzynme A chol esterol acyltransferase
[0247] ntA BrdggrBrepraob irstiiment ljetthaShinsdrd system il fonmmegsurements

t hereof ; ni aci nam de;. hol . est er,0
reporteqyPBIT B FYSIEHHG el il RERNS EF Sithefirdfe 5%{%%‘216%&0‘1 by a same
degred)Ga '°ﬂ%czﬁl et H6RShingled frBRRARInQirfdrd SCRREMed iR E: al.; J
3 fibrate, fenofibrate, and genfibrozil; vitam n B6

Phar oot ke apdh Biameadiad Aaadymy, %0 31,6 | Thiswistematip @edoghift can occur
am.n -oxidant vitam n; a b-blocker; an
1nﬂm5ﬂﬁ$é#@?§%ﬁh?¥6gﬁg goni st: an angi ot ensi n

convertln enﬁ%ge inhibitor; a platelet a

[0248] nAfhsinelrX B diffregiemetes Weéwﬁlg%ﬁgg@ §?a ?Pﬁlﬁm

sns IS 5 243 g P2 SRR PRAM A B o

radiatfinh@drtih g §ﬂﬂﬁpfb)§1ﬁ§t%@t DY a&‘resoanﬂml of$L03i pgcahe hﬁew&ﬁdge and
together for the preparation_of a_pharnmaceytical

amperegeisEs 1ot it Qk¥mnd 39 A rrwegirln - isdeiteds dspayehinps 540
©20. agﬁ’ﬁ’gﬁ] w% Ep?e%gfie'd Jg anak@fé b'%fn\%ﬁﬂ% tl#e[i’l){ GRS HRAWRIIRY bB8S cdpMaries.

Ses enate 1n a
Each saﬂ@lsztrg RtdsahduntqaLonto & ggrmbmleter hendgtbatiisl rrwlmﬂmd tapenph$pinning of

ither in oral or_in able do addi ti.o
the catpa{anﬁ Eu%reﬂq‘é%? ﬁ%}%ﬁlt&%ﬁher# o st M St O f‘? Tyggrument
cahbﬂaﬁ&%vg?ﬁér%}ﬁledQl@i?l%%gsﬁldoﬁ\?@féfeng@ﬁﬁﬁdabd ng the use and
endant benefits of the drugs in alleviating

synptons and/ or conplications associated with Type 2

di abetes as well as in alleviating hyperlipidem a.

Pref erred conpounds and unit doses are those descri bed
2.  herEhermalAnalysin244] It shoul d be understood that the

foregoi ng di scussi on, enbodi nents and exanpl es nerely

Diffefenéislesebnifing edladimetty (lDS@)r wpd pemfomﬂed cgngai TA prsebeents@920
enbodi nent s aimol ar e n no

ifer g PR RG0SR o=t i apylpiippim S pan and the
wei gl‘l‘caa'éﬁﬁ H@lﬁ?gg&fﬁb& a’fﬁé’ﬁ‘a?l @&%o@&‘éﬂ \athe i@ asethel @nﬂ@@@ The sample

out arting fromthe spirit and scope of th
cell waswqwﬂlbrﬂhed #ALOHE q@étheaﬂe@ undey @mitadgeanred #4 raie®idp h@%mm up to

a ﬁna{ii %%%P@t ogjc}%g bas Z?dé\%rgﬁlg gatde\%qs%‘%%ﬁﬁﬁgalrﬁﬂéﬁ&{] standard. Reported

temperatures are at the transition maxima.

Thermographic analyses (TGA) was performed using a TA Instruments 2920 thermographic
analyzer. The sample was placed into an aluminum sample pan and inserted into a TGA
furnace. The sample was first equilibrated at 25 °C, then heated under a nitrogen at a rate of
10 °C/min, up to a final temperature of 350 °C. Nickel and ALUMEL™ were used as

calibration standards.
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[0245] The (-)-hal ofenate in a substantially pure
crystalline solid and/or anorphic formof the present
WO pweniidoon can be readily prepared using the pPOTESHE&015163
set forth fromthe follow ng exanples which are
illTustrative. A | NSTRUVENTAL 1. X-ray Powder
3. Dif€yetntP®E [0246] X-ray powder diffraction (XRPD)
anal yses were performed using either a Shinmadzu
CycliXBEf&a001 ¥canaingRaligietd (DSIC) &lag fetfermed usiiy 4 MAlInstruments 2920
. XRG- 3000 diffractonmeter. The Shimadzu XRD- 6000 X-ray
differgnfiad spanginer Gelasinegien drhegawalecvasiaged dntaianshimigyar PRC pan and the
. . . i o y
weigfiAbRORH Mol TR0 ol BN A ohd i oGNP mathod
was asdslpeed:i vel y. The di vergence and scattering slits were
set at 1 and the receiving slit was set at 0.15 nmm

D f{ragigd, (e /@ihapopee detected by a Nal
scintillation o(et ector. A theta-twotheta conti nuous

sc at mn. (0.4 sec/0.020 step) from2.5 to 40 2q
vvagf‘uselao.%Whrclgﬁm& andard was anal yzed to check the

instrunent _alignnment. Data were collected and anal yzed
usihg Xroildoae at-504C1 . Sanpl es were prepared for

anal ysis by placing themin an al um num holder with a
si | 4,consdtheatal for[Qdh(] A Bragg- Brentano i nstrunent

i ke the Shimdzu system used for neasurenents

report ) . ' eak shift (all peaks
argﬁshggatnggi@ Omyift 19130 8HHA T P (all p

In the sane direction by a same degree) in

i e A BT SRR R bR B oo ot e

transiBop pReieal Anal ysis, 2001; 26,63. This systematic peak
shift can occur in the range of up to about 0.2 2q.
[0248] The I nel XRG 3000 diffractoneter is equipped

with a CPS (Curved Position Sensitive) detector with a
2Qrange of _120. Real tinme data were collected using
4. cu-Ratpiage MicEsceP¥rting at approximately 4 2Qat a
resolution of 0.03 2Q The tube voltage and anperage
[0249]er HosstdgetmicaBedpy wadp3drmed usieg pddnkanehgt. stafe€mpdeltFIIR. 600)

i.s, di spla om 2. 5-40 . . Sanpl es were prepared, for
moutit it & P2 B\ 1P SRR TR O PGy B caiof range of
100x 8800+ With 8 JambeGhate 3RiH drads¥d Pelarif@s NS Adpletveredplaced on a

goni oneter head that is notorized to permt spinning

coverghip pdba degpiafisdiopn @ilr iAmgthea ceveaspuvas thewplaceatheves theplamwle. Each
[ 0.m cali '

8 ANFAYB8 81 3P L R S SR S e

samples. The hot stage was calibrated using USP melting point standards.

5. Optical Microscopy ’

[0250] Optical microscopy was performed using a Wolfe polarizing microscope when no
images were captured. Samples observed at a magnification range of 20x to 40x with and
without cross polarizers. Samples were placed on a glass slide or viewed within the vial. For
captured images, polarized light microscopy was performed using a Leica DM LP
microscope. Samples were observed at a magnification range of 50x to 400x with a lambda

plate with crossed polarizers. Samples were placed on a glass slide.
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2. Thermal Analysis Differential scanning calorinmetry

(DSC) was perforned using a TA Instrunents 2920
waledobarmwmt i al scanni ng cal ori neter. The sanpl eP@BEES2006/015163

pl aced into an al um num DSC pan and t he wei ght

accurately recorded. The pan was covered with a lid

and then crinped. The sanple cell was equilibrated at

25 0C and heated under a nitrogen purge at a rate of

6. 10 faf#rBd Spbetiéscapy i nal tenperature of 350 OC. | ndium
netal was used as the calibration standard. Reported

[025]5rﬁ gﬁriﬁ%laetd %B?e]cstra%e% ?Eqstﬁﬁﬂ ()%1 é}?i‘(ﬁ\m riR )é'@ 'ﬁgner transfonn_ll%\frared

nograpni ¢ ana orne

(FT—IRDI Sﬁdcttﬁﬁmt@naﬁﬂ(ﬂiehﬁb Migiletp bmﬁp@daw}zm ext&iﬁt&d&*&’fg@l potassium
Iaced into an alumnums nd inserted

bromids( he@@splaﬁt%%@ deeratasft Y%%Slﬁgaﬁ%ﬁ%“é%%ﬂ stastot Acfliffuse

(1
reﬂecgncgéccggéror}% Qﬁ'?E & na trte)@n‘ger él?lg?ig& §?9&ga c(h?vsfﬁ Eed%r ;egnphng
Each B;b_ddbtﬁm(mpr)esm Bsedlded samls icbiexgédoat asspecitidratsludion of 4. 000cm™.

somn L S S B e AL SR o o

baok@btﬁrfdeda%@dt dlas BERMBH NEHCA O, h@lﬁlrro-”iﬁ pRREPA ?Lo@@;‘z’R R=
pl aced into an aIumnumDS an and the wei ght

1eﬂecéam@)r m@th}m g eeqhared byHekipan ramsofdm itwd dafatshtsaghing each other.

e t hod sfollovvs 1. Ranp
wavdBte) ol VBE el B BpE bS5 . 3
Equilibrate at -50 OC 4. Isothermal for 5 mn. 5 Ranp
10 mn. to 140 or 200 OC Indium netal was used as
the calibration standard. Reported tenperatures are at
7. t heRamanSppectooscopxi ma. 4. Hot Stage M croscopy [0249]
Hot stage m croscopy was performed using a Linkam hot

[0252! A9R.RGARAR) ec‘t:r-glv%r@ Q&YuirB 'éﬁtaﬁ FTORadak 6@ Seb¥bhbBler (Thermo

m Cr oscope. anp es were observed at a nagnlflcatlon
Nicole@in aéls@eqw@t‘trmsmemtampmwam of Hiod nm.t Approsisadly 1.011

W of MWO%; TRt power{.p wa(:“s%lsc\é\giE {5 mgdl%{:eetge samﬁe The Raman spectra were

prepared for analysis by palacing the material in a glass tube and positioning the tube in a
gold-coated tube holder in the accessory, or placing the sample into a gold-coated capillary
holder. A total of 256 sample scans were collected from 3600 — 98 cm™ at a spectral
resolution of 4.000 cm™, using Happ-Genzel apodization. Wavelength calibration was

performed using sulfur and cyclohexane.

8. NMR Spectroscopy

[0253] Solution '"H NMR spectra were acquired for the as-received material at ambient
temperature on a Bruker Instruments AM-250 spectometer at a magnetic field strength of
5.87 Tesla ("H Larmor frequency = 250 MHz). The sample was prepared by dissolving 0.7 -
0.8 mg sample in ca. 0.5 mL of NMR-grade DMSO-ds. Spectra were acquired with a 1H
pulse width of 7.5 ps a 2.34 second acquisition time, a 5 second delay between scans, a
spectral width of 3496.5 Hz with 16384 data points, and 128 transients. Each free indication
decay (FID) was processed with GRAMS/32 Al software v. 6.00 using a Fourier number
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coverslip and a drop of silicon oil. Another coverslip
was then placed over the sanple. Each sanple was
WO 2@aalisy7 observed as the stage was heat ed. | nROPESW06/@€15163
captured for sonme of the sanples. The hot stage was
calibrated using USP nelting point standards. 5.
equal @ptwicathe Mlmbosaﬁmgulpf@izmms epith anedxpanentiob bephroadaning factor of

er f.ormed usi. f oI ari [0S,

043 il Boms diudpnd 1k QRS 5 bBha TG T SRR S BB AL peak
pickinpBgtrith@a Spedtrd wére @ef@fen@é&(totlﬁteﬂ@l( TMS &t (O ﬁpm!l t hout

cross polarizers. Sanples were placed on a glass slide

or viewed within the vial. For captured imges,

pol ari zed light mcroscopy was perforned using a Leica

DM LP m croscop npl es_were, observed at a
9. maghtemagd WW‘B’WQ@”&F‘OB@@S?H’ B¥O« with a | anbda plate

with crossed pol arizers. Sanples were placed on a
[0254y] &\a{sistsllré shepton/desbrpiioe daiBpere cabmdyon DY TP GAxf & Vepor

d GNA- | R, 8 Four i o 0
SorptRR gl Gin PPRT U SEVTES EBOLET BUSLO St SO T v to 95%
relatnh‘!' }91%13&9 ey AtPIRe s RY foferedls @dee RAREL eﬁt@gﬁgep FaipSdsWiBre not dried
brom de ég r) beamsplitter, and a erated
prior tordnglyyisi Hausibritax eitemeey forenalysisrweralegs firan0100% Welght
cand 55508 B4R P BERRFISES ks A5 Bl rerion wes

not meg &S %I‘ésnol 28rreQeditta et mﬁﬁm motdhreeohtent Elthasamsed rSddium
resol ution of 4.,000cm1 . qgle preparatlo con |sted
chlorige apd pelywgylpneolidaney Were used ancalibgtionsiapdags o gl ¢Yips taken

after &s&?ﬁ%ﬂ :'\X%Q g?mgﬁﬁéﬁﬁlﬁ%ia}ﬁﬁ%ﬁf% _5?2% ‘[Pé@{: élgﬂ;%g@h 'f%g@%ﬂ form

changeas acquired by taking a ratio of these two data sets
agai nst each other. Wavel ength cali bration was
performed using pol ystyrene. 7. Raman Spectroscopy
[ 0252] FT-Raman spectra were acquired on an FT-Raman

5. PRERSIEEFIOR ﬁ@?ﬁ%@&é’d@ﬂg@ﬁ)%‘éﬁbiﬁm ARiGkPious

prOX|nater 1 01 1 Wof : YVO4 | aser power was used
! Hizg f iHalo ;:t“kauh‘ pectra were
prepared for anaIyS|s by pal acing the material in a
Methgldss tube and positioning the tube in a gol d-coated
tube hol der in the accessory, or placing the sanple

[0255] Nt © 180891 BoteRAIIEHN SRty vk )éh!&@b(ﬂﬁfﬁth PAY) %bﬁd -)-BiloRRbte (94.2

anpl e scans were collected from 3600 - cml at a
Yoce) gpé 26.2 ofitél w/u)thezptano/f 2-propagole rhhe migsireyaHhgasedderPPelC to give a

solu‘uo ﬁer% g&o‘lé’d‘ to 1\6&&6&% I?)f (iab/rg{na{g 'g?\[é é’\éﬁrry, the slurry was heated to
obtain a light slurry at 23 °C. The light slurry was cooled to 6.2 °C at a rate of 0.05 °C/min

and held for about 10 hours before the solid was isolated by vacuum filtration. Vacuum oven

drying at room temperature afforded 1.57 g (60% recovery, 99.76%ee) of (-)-halofenate Form
B containing about 2-3% heptane. Further vacuum oven drying af about 50 °C afforded Form
C containing heptane, but at a concentration of about 0.3%. Further vacuum oven drying at

about 50 °C afforded Form A containing no more than about 0.05% heptane.

Method ii.
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performed using sul fur and cycl ohexane. 8. NWMR

Spectroscopy [0253] Solution 1H NVMR spectra were
waeguittddr f or the as-received material at anbi BOT/US2006/015163

tenperature on a Br uker Instrumants AM 250 spect onet er

(025617 7 AR s g s e B e bRl @ bpa sRbERY

conditidh$fOIfMrdGon A.- 0.8 my sanple in ca. 0.5 nL of
NVR- gr ade DVBO- J”. Spectra were acquired with a IH

pul se wdth of 7.5 ns a 2.34 second acquisition tine,
a 5 second del ay between scans, a spectral w dth of
3496.5 Hz with 16384 data points, and 128 transients.
Methodih free indication decay (FID) was processed wth
GRAMS/ 32 Al software v. 6.00 using a Fourier
[0257]nu l@d)éiahxfmmlte foomtGvwvae htdiel tountléng edd albuysdrte doplait mtbient

ntial |ine broadening factor of 0.43 Hz
CondltIPBSTOr?g&Eggg itivity. Peak tables were generated by

the GRAMS software peak picking algorithm Spectra

were referenced to internal TMS at 0.0 ppm 9.

Aut omat ed Moi sture Sorption/ Desorption [0254] Mbisture
Metho'lG§pt i on/ desorption data were collected on a VTI - SGA-

100 Vapor Sorption Analyzer. Sor pti on and desorption

[OZSS]ﬂ"J%,n (W%E(%%S ﬁé&é %810)%&%& “R‘ih:er val e’ g)er atni g/er\géesﬁslejtﬂfwitha

three-baded empawmple&emmiamt flow ipachpixtgd) cand b hagielddyythesnocouple. The

| b d f |
crystal[ 4 5tr9) DRAGHAS ALAGITER D610 SORIGASEE PP S6 FUSOERG RIDPISE atop.
()Hal%?éﬁla{e' (Efsﬁée KGRI Adal’soﬁfenﬁ[zﬂa §t - Be;% %}1&@ P&kid8ad)0n

ta were not correc he initial
prOpam;b (Fsﬂwr EIPE 6hGmde), 6L, tvhd veeaepdded . to SdODme,cﬂﬂemepr@ ftasl with a

ol yvi nyl pyr ol i one wer e ed..as calibpratia
magnef B el A ondigRe VR En iR sbCLBAsRE ps e oo
solutioh QAR vek&@ bafthtaBaus0ed, btheRoioh whs fiérddi thiough hiomhOPTFE
potential form change. B. PREPARATI ON METHODS FOR

filter op@q:’gmga\solgent(ﬁltrglorEappmglsAmpmmS vas aptred tq the crystallizer vessel
o o3 LAl (Ol FLLORRNE BONTLA DR
dissolhZiofAilgatin dqujpriait ofae eatimat¢@dt @158 e)l“ha salu@én RagcafedioBO °C
and se@%wa@?@%é 8 (3 ToBH G b ool TRSoHoBEH0 a8 SBEet 75 mm and
cooledrtgrt s%tt& tllfe facRitRetrBindty/e7 & ShBA¥nalliBledtidt #¥s ¥R8rved during
cool-down at 28 C, 13 minutes after seeding. A thicker slurry developed over about 1.5
hours at 27 °C. The suspension was heated to 28 °C, held for 0.75 hours, and then cooled
using the following jacket profile: from 28 to 20 °C at 0.833 °C/hour, from 20 to 8 °C at 2.40
°C/hour, from 8 to -6 °C at 3.50 °C/hour. The slurry was held for 5 hours at -6 °C before
isolation by suction filtration on a 60-mL, C-fritted, glass funnel. The mother liquor (38.32
g) was clear and colorless. Chilled n-heptane (13.8 g) was added to the vessel as a rinse and
top-loaded to the wetcake. The wash was combined with the previous mother liquor and
totaled 51.94 g. The washed wetcake (5.62 g) was transferred to a dish and dried in a
vacuum oven for 19 hours at room temperature. The dry product (3.42 g, 78.6% isolated
yield ) was analyzed by XRD and matched the pattern of the Form A crystal structure. By
HPLC, (+)-halofenate was not detected in the crystal product. By NMR, the product
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obtain a light slurry at 23 0C. The light slurry was
cooled to 6.2 0OC at a rate of 0.05 C mn and held for
W@bwat113b®7 hours before the solid was isol at ed PyT/VSZNENS163
filtration. Vacuum oven drying at roomtenperature
afforded 1.57 g (60%recovery, 99.76%e) of
containell D4l oheptatee ThemmotBerdtsywonand washedobiiionZo8tiied pbautd).079% (+)-

Furt her ven drying at about 50 OC afforded
halo f‘?f’(? lc%gqr(f?gig:ﬂ f?&f}?é tane, but at a concentration of

about 0.3% Further vacuum oven drying at about 50 0C
af forded Form A contai ning no nore than about 0.05%
hept ane. Method ii.[0256] (-)-halofenate form B was
Methb@at ed to nelting and all owed to cool at anbient
conditions to afford Form A, Method i. [0257]

[02591{I )4 38! &‘aﬁ&p flﬂéﬂt{ﬁo%ﬁto? %@lﬁ gﬂecf Wit bk g%fr%% 3'-:%?(}%d retreat

["owe ient C tions to
curveAgitdtbt Waszlchawged[ Wizlh 3] lbﬁomﬁdmd_)-h@bﬁaste; HeKbtofd-hepsme land 34 1b

wth efl on, bot u s ef. u j t
of 2-pypypeel T KR BRSO 1] T ot SOEmIEiemsspBie (it Pl fenate.
The r@e[éfbr@ofﬂlﬁ%ﬁ Qlak B¥estiie 'hﬁ'ﬁ’é%@&é& Ra smﬁaﬂy ¥§lipdd mrgamsﬁ $Rks-lined
head was al so”equi pped with a condenser havin

steel nep¢tpoierngbuatihl encran pplisk flfertia rahereany pptbnsalgso%d rcpetgininants.

| h PRi P
NN PRSP
propa&‘l@lﬁﬁer@%ﬁ@d t®a QO%@@orﬂ’gLasﬁﬁhﬁdrS@é‘eﬂ( gsdciok @@Lﬁipﬂéd Witida 12" diameter 3-

netic stirring bar. A condenser was aced in the

bladed] Teabeive pgitatora Adterhsatingde S8 Cothﬁ sgkymftwmrmu@ tamskerred to

f t
the 1024 et Rih oy [ rablfer REL A @R OGN Gh b bP K Nion
was caplpd If(ah‘uSO *The27 ¢ mrm°€ﬂm§m@upashmmtddrselmmnsﬁaaIsbédzeé with
ssel I ed The ampbunt of solute in th
about 30, G &hfl f}fg«stse%docrv%ls AeESBIAsd ) Fepiasg b
resultﬁ%‘é'hl}ﬁﬂ%s %uﬁﬁbhﬁtt%ugﬁ tHe- régbt&* saf%?e 1%94 UFHeolr(‘.)O‘-I@ﬁon reactor

cooled to 30 OC and seed with
conte(lts )welnehcdﬂ @haT &C pEdlmmckgptio, h@uU@dut e"lmpsca»]/w raewlstq slyrexiwag visible

afer G0 e g {ORAD wioRe b POk R oS ed & cooling

The tﬁﬁé&l&aﬁmo@hngﬁr&ﬁe was 8adliloas2Aid m"csaeld‘mmr 26\to 8 °c at2.4
thic slur r% devel oped over about 5 hours at

"C/hrgugd 8te8 Suaipehstdn Misr hddingdha bOOzsalt@e re#é@roﬁhfr@f b@0W58 °C for

oSy P RIS 6 0, AT e

the pxﬁdﬁk(ﬁbgtceﬁmcﬁﬁgatmn on a 1-3 micron polypropylene filter cloth. The reactor was
rinsed with 60 Ib of n-heptane to remove any product still remaining in the reactor. Finally
the wetcake was washed with 32 Ib of chilled n-heptane through the centrifuge wash nozzles.
About 33 1b of wetcake was unloaded form the centrifuge (ca. 50% loss-on-drying). The
wetcake was dried in either a laboratory vacuum oven or a 3-cubic foot glass-lined tumble
dryer at 25 °C until the LOD was below 0.3%. The dry product was unloaded to line fiber

packages through a 3 mesh wire screen.

Method vi.
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C/ hour, from8 to -6 0C at 3.50 C/ hour. The slurry was
held for 5 hours at -6 OC before isolation by suction
wo Rdobnadion on a 60-nl, Cfritted, glass funnePCT/TR®06/015163
not her |iquor (38.32 g) was cl ear and col orl ess.
Chilled n-heptane (13.8 @2 was added to t he VeSSWL}é
[02603 rApmexw@elyéémg)@ﬁethl eppte Wos dessplaed wpv@%m 2 mL of

acetoril 2 S&;ﬁ#@ﬁ%gﬁ enaf %?ﬂaﬁléﬁltggt\%grﬁlﬁeke%%f ans er ?tlgg tsgnnge

filter eht6l b Bp@iZh ML) REhtillatién Viak UTHS ¥eioniveds alldweew éryadt ambiut
tenperature. The dry product (3.42 g, 78.6% i sol ated

condifiprd iah 8 fumediod & yhitl seidsXxRD and mat ched the pattern of
the Form A crystal structure. By HPLC, (+)-hal ofenate
was not detected in the crystal product. By NVMR the

pr oduct cont ai ned 0. 04% hept ane. The nother |iquor and
MethWﬂghh sol uti on contai ned about 0.079% (+)- hal of enate

1.39% (-)- haI ofenate Met hod v. [0259] A 50 gal | on

el eSSk P B PR 42, 9 B e
ﬁlteré«ﬁthﬁfugg raLUj@ %y‘l&?éﬁgfn%@ M@y, Added fE At o v&fh@é}t’c@ﬂ% s@ﬁﬁ'loﬁ‘]md

pro he “mi xture was heated to 48 0C to
vortexc@hhn'liélyelAj slx[glfﬂsfa:ﬂamiytshhm@n)wds abtiredatlhe stluton gas pmtrlﬁlged for

solu pre tra sferr dto,a si ar |
B peBiTb s praR. & sl RUuEE: bl B st et ptipl ves

prodlﬁ:e@ @h@k&fdowasowuleéﬂadfdﬂeu% fik@e heswVve any potenti al

solid contam nants. The transfers typically required

about 10 m nutes. About 9 Ib of n-heptane and 2 Ib of

2- propanol were |oaded to a 50-gallon glass-Iined

steel reactor equipped with a 12" dianeter 3- bl aded
Methodtvitbat curve agitator. After heating to 50 0C, the

sol vent was pressure transferred to the 100-gall on
[0262] e aspproxinmatélly GOhng bE(-)-halnfhele Wasrkssalved fin dgpeoxinihbedy 2 mL of

100-gal | on reactor sol ution was co ed fo 50 0C t
benzegip. (pPRKIMaSEley L of e @irﬁ@nswtﬁl&eﬁf Shiseg £0 Doh palon sSkinge filtr
into asﬁ?ﬂic%cﬂftﬂlgtlé’rpgi%{f coyerdd VAP argglufmﬂurﬂ #iPE ﬁﬁﬁg y‘ﬁlcﬁ"@ qthe

crystals were mxed wth n-heptane and t e resulting
soluti®hwasalleasd wadnywtrainbzde cortditions gina filree heattoovhitaohile

l'ine. The 100-gall on reactor contents were held at 27

OC until nucleation occurred . Typically a white

slurry was visible after about 30 mi nutes. The
MetHor - hal of enate in 100-gall on reactor was crystallized

ool | ng. The typical jacket cool ing profile was:

cool from27 to 20 QC at 1 C hr, fé, 0C at
(0263}, hpppisinBitely SSgngef &) haloBnglerys dA§SP fed %mrﬁﬂm@fﬁiy 2 mL of
I eac
o850 RBP4 5L I e 018 0
filterSiite@h opem20 hilugentiltitios dlaatdlowed to dry at ambient conditions in a fume

hood to white solids.

Method x.

[0264] Approximately 51 mg of (-)-halofenate was dissolved in approximately 2 mL
tertiary-butyl methyl ether. Approximately 1 mL of the solution was filtered using a 0.2 um
nylon syringe filter into an open 20 mL scintillation via. Allowed to dry at ambient conditions

in a fume hood to white solids.
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the product by centrifugation on a 1-3 mcron
pol ypropyl ene filter cloth. The reactor was rinsed
Wowa06/160911 b of n-heptane to renove any productPGL/UE1006/015163
remaining in the reactor. Finally the wetcake was
washed with 32 Ib of chilled n-heptane through the
centrifuge wash nozzles. About 33 Ib of wetcake was
unl oaded formthe centrifuge (ca. 50% | oss-on-drying).
Methblaiwet cake was dried in either a |aboratory vacuum
oven or a 3- cubic foot glass-lined tunble dryer at 25
C E2
Ay e e o RO . of
toluese Agpproxiftetehotmli of (B Sfliticipwaoiiterad eting 66.2ngmatylon syringe filter
-hIofenatewas di s Ive in a ximately 2. nm o
into ey pFAD £F 11 tillgigp 33l IQW i6 v SR ien L G g g Sime hood to
whitdsoliigred using a 0.2 mmnylon syringe filter into an
open 20 nmL scintillation vial. The solution was
allowed to dry at anmbient conditions in a fune hood to
white solids. Method vii. [0261] Approximately 65 ngy
-)- haI ofenate was d| ssol ved in 0.5 nL of
- lizg fi() el alofeniate)] B 0.2 mm nyl on
syrlnge fllter Added 15 mL of water to the solution
Methadd. vortexed briefly. A slightly cloudy solution was
obt ai ned. The solution was centrifuged for 5 m nutes
t
(02663 ﬁ'i’@g ?rﬂo% ‘R%ﬁo fx&‘é \tl\cg'gva%g%%gg 3}‘%#21% SEORIY l%dbfbnéte (94.2
Y%ee) eod Réltged, 6/t (\r/e)jheptanmh@rdptandl, THetriathre ivias hea{téﬁZ’@Zﬂ9 °Cto give a

solut B D X I O st B R T P Sy TG Heed to
obtaih BEoBOJluy DS Thd i @H SRS 30816l 18 6 PPO Bt la@Bte DY DI03FE/min
ilter into a 20 nL scintillation vial covered with an

and haldft st 1 puIS drtoas Fiersglie W sabies bYTYRUSBI TG, viiesaum oven
ol RYRE et RS BRI, Ly

conta{ning MduoRSdaheptams di ssol ved in approxinmately 2 m_ of
cycl ohexanol . Approxi mately 1nL of the sol ution was
filtered using a 0.2 mmnylon syringe filter into an
open 20 nL scintillation via. Allowed to diy at

i iti i hood to white solids.
Meth%ﬁbﬂ.em conditions in a fume

[0267] Approximately 200 mg of (-)-halofenate was charge to a glass vial. 2.57 mL
heptane were pipetted to the vial, followed by 0.43 mL 2-propanol (3 mI heptane/IPA 6:1,
v:v). The sample was vortexed for a few minutes; much solid remained. The vial was then
placed in a controlled temperature bath (water/anti-freeze) at ca. 25 °C. The temperature of
the bath was raised in small increments to dissolve the entire solid. The sample was removed
periodically for brief vortexing. At 40 °C, after more than 30 minutes, the entire solid had

dissolved.

[0268] The resulting solution was hot-filtered into two clean glass vials. Both vials were
kept in the 40 °C bath for approximately 10 minutes to ensure no precipitation of the solid
from filtering. The temperature of the bath was slowly lowered to 18 °C. After more than
five and half hours, the bath temperature reached 18 °C, and one of the vials was placed in the

freezer (ca. -20 °C). Neither sample appeared to containing any solid. The bath temperature
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Met hod x. [0264] Approximately 5 1 ng of
(-)-hal ofenate was di ssolved in approximately 2 nL
WO e00bila39y? but yl net hyl et her. Approxi mately 1mCDUS100€015163
solution was filtered using a 0.2 nm nyl on syri nge
filter into an open 20 nL scintillation via.

was theg raisgd t9t2516hi Afier mensdhan brainuesat £ine, the sepond vwil] wes placed in

the Sa%%ﬂ%%? e %@9&%25@?5%% ‘ﬁidqﬁ%%%fel@é A o
1
0269} m%qr%e@z%p«%éc?'aﬁ%%% Vinths faret bothsgmples pe “%qwﬂawhd The

samplgp%rez\gaﬁﬂ'ed 6 aftbidnt, 3ha A éﬁlﬁe@ﬂnﬁoo d%%\%w obed. d,@érr@dl S‘portlon of each

mbi ent conditions’in a f ite so
solid Emp‘mbvas gandCeryest talal glzatslidmamt analydethby peladral gt miBoscopy. The

... Met hod i 6] A 10Q-nL I n_r.eact S .
slide Wisiged VP tRTiens cgago yudRub BlPL e Coystal 5t portion
of each®f ghegvﬁlf safifples(Wds\ehaRe&d E‘i‘ﬁ(el gap‘i’l‘léi’? XHID; HOBapliatiel iRre packed

was heated to 39 0C to give a solution, t hen cooledto
while tige @idawese welt e of 1 C/min to give a sl urry; the
slurry was heated to obtain a light slurry at 23 0C

[0270‘]’h €THelvidls codthifing tld@ﬁem‘di)ﬁh% darhple®werddeht ahcappedirethe fume hood to
05 ¢ mn and held for out 10 hours before the
alr-drx e solidmsTheswlide @\@reo@mﬂmmﬁmmem 2housh and/alq ik oYeemcapped.

7
e Y088 o RO RS 6 A By R ot g s
was trﬁnﬁ%rédam a¢lean Wel anddiried uPa6 vicubppataxibiaat ednype2&dGrerfyr afout 5

hal of e char tqQ.a _gl.ass._ Vi
hoursy, 3%? AR %ﬂgﬁ%ﬁ? HaS plysed by 8¢l cap%lna mﬁbﬁh%w&énﬁi
samplés MeRNBBR to(tBe Flfi DERLARSG! & P@ for dtoraks The sanpl e was

vortexed for a few m nut es; much so |d remai ned. The
vial was then placed in a control | ed tenperature bath
(water/anti-freeze) at ca. 25 0C. The tenperature of
th(_e bath was raised in small increnents to dissolve
Methpddii.entj re solid. The sanple was rempved periodically
for brief vortexing. At 40 OC, after nore than 30
[027 liri Mipesxintabedy 200 mgef$QHiatb feede wasdiosoredl. in [afR6GRimakelg 2.5 mL of

heptaléq ;gg;sat o 1121?1 le nQ,IrV\gf x ?)gé)rafg(l)ll Il“ﬁé segiinﬂlg %V%s ileatef %0? %Sproximately
50 minutes in a 40 °C water bath yielding a clear solution. Approximately half of the solution
was then filtered while hot through a warm 0.2 pm nylon syringe filter. The filtered solution
was returned to the water bath and cooled to 18 °C for approximately 4.5 hours. No
precipitation observed. Sample was transferred to a freezer at approximately —17 °C
overnight. Sample was removed from freezer and decanted supernatant off as solution

warmed to ambient temperature to recover white solids.

Example 3. Crystallization of (-)-Halofenate Form C

[0272] A 100-mL bottom-drain reactor was charged with 2.62 g of (-)-halofenate (94.2
%ee) and 26.2 g of 6/1 (v/v) heptane/ 2-propanol. The mixture was heated to 39 °C to give a
solution, then cooled to 10 °C at a rate of 1 °C/min to give a slurry; the slurry was heated to
obtain a light slurry at 23 °C. The light slurry was cooled to 6.2 °C at a rate of 0.05 °C/min
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kept in the 40 OC bath for approximtely 10 minutes to
ensure no precipitation of the solid fromfiltering.
wab@etiezsper at ure of the bath was sl owy | ower eBCT/OSH86/015163
OC. After nore than five and half hours, the bath
tenperature reached 18 0C, and one of the vials was
and hgid &vetloutnl &t hoerd befereahe §adial, waseolatgyl by Me¢uunefiltesdiop) &acuum oven

. appeared to containi ny lid. Th h

arying Bgan dron v ehered B LBYOTS et Do o @ et
contaihgBbht 23YAMeptme O CurthddSa8 @m0 BlerVdrHngWR sbddlk 30€d afdrdddForm C

same freezer. This sanple contained no solid upon
contaigimgdepiage,thiug off ¥ enmeentratioo 26 9f abapt @8%bei ng st or ed

overnight in the freezer both sanples were thick with

solid. The sanples were warnmed to anbient, and the

super natant was renoved. A small portion of each solid
ExanbiB! °HES oI5 6F (Pl ei@itm S| | de and analyzed

( , slide was stored

under anbi ent conditions and submtted for single
Meth‘E‘H/stal X-ray. A portion of each of the vial sanples

was anal yzed by Inel capillary XRPD, the capillaries
[0273}ve Appparitie g ing aflfe-lnbifenide wes éissedved ih@pmOKinTiely in 1 mL of

vi al.s cont ai ni the remaipin ampl es re left

acetonn 45 5P RSO L SEP RO Ry R g Hgged
lutiGPvhIRDNG cPartirht8s PROFRXHARSShYle R AKES unddddabifien ¥ Ahisient

Soulmere cé%ggdag#he vial s mé?g left at anbient for about
tempegata@yto gispviuse sotilel y 12 ng of one of the sanpl es was

transferred to a clean vial and dried upon vacuum at

anbi ent tenperature for about 5 hours. The

vacuum dri ed sanple was anal yzed by Inel capillary

RD. the air-dried sanples were nove to the

Nﬁ“hégpfigerator (ca. 4 0C) for storage. Method iii.

o O BRI 00 ol SR 2wt o
ethanﬁg‘gx?g%kg%%tglggl RO &Fl&%&%&&%@éd ustifa 6'%%@1%§%?ng filter

proxi mat e mnutes 1M a
into abapén Y0 sildicigillatich eiat. Adbivedditodry Apprbderit wendtignshialaffume hood to
. the solution was then filtered while hot through a
whitegalids 0. 2 nm nyl on syringe filter. The filtered
solution was returned to the water bath and cooled to
18 OC for approximately 4.5 hours. No precipitation
observed. Sanple was transferred to a freezer at

Exanidd$ OX idrg@ilizatidn of C)F:A6RhahiFordalEp! € was renoved
fromfreezer and decanted supernatant off as sol ution

oS5 P BRALE B RARAEE i Sl

methyl ether. The solution was filtered using a 0.2 pm nylon syringe filter into 40 mL of

cold heptane cooled in a dry ice/acetone bath and capped. Solution became cloudy and solids
formed after approximately an hour. The solid was recovered by pouring out the solution.

The sample was vacuum dried at ambient temperature to yield white powder.

Example 6. Preparation of Amorphous (-)-Halofenate

[0276] Approximately 114 mg of (-)-halofenate was chopped to a fine powder and placed

in an open vial. The vial was placed into a jar containing a saturated salt solution at
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[0272] A 100-nL bottomdrain reactor was charged with
2.62 g of (-)-halofenate (94.2 %e) and 26.2 g of 6/1

W@ 2oe)i13eept ane/ 2-propanol. The m xture was heBCBUS1006/015163
39 0Cto give a solution, then cooled to 10 OC at a

rate of 1 Cmn to give a slurry; the slurry was
apprommateda)d%% relbtied Imnaidity gnd plaret it pi gyerpa 69EC fohd qulj,hThe sample

ool
becang; it P R R ikt 7 piveitba fed Bkt e MueEiepl P
removeY f6ACHE farf it oatihite gdlarisumopptens.dr yi ng at room
tenperature afforded 1.57 g (60% recovery, 99. 76%e)

of (-)-hal of enate contai ni ng about 2-3% hept ane.
Furt her vacuum oven drying at about 50 OC afforded

Form C _cont ai ni ng heptane,. but at a concentration of
WW&Myst allization of

(- VHal of enate Form D Method i. [0273] Approxi mately 52
[0277]‘rg Safnp(es)ofhakttﬁ forras by WRPTHskpIre Mnsnveagpmdiphﬁwwweﬁmn

% one. The solution was filtered using a 0.2

Smdleﬁlﬁsﬁe i)yrl nge filter and the filtered sol ution was

rotary evaporat ed. The resulting sanple was dried
[0278]in desaturated SpivADD A48 DEIPErad DY OFERInE @nd SO FAIRE fA fwe(r

SOl i I
halofe(lat)e lﬁ)gfn élglgrhaé}pgomm[a%gs < orﬁ]? Q¥hEBhE! Yhis golﬁﬂoﬁ@za? filtere%i into a

I'n appr oxi mat el

samplf@fclbﬁtﬁihh dg Apgiktisé oBELHY m’lgﬂomf At Ferms &) UT heomm Was slurred on a
iltere

using a 0.2 nyl on, syrin i an
rotatingywhee) ot #bigR tﬁmppqagllr? apprgpum%?lyo&g C’)lih& were recovered
by va@@% ﬁp{a‘uéﬂ ﬁ%érl %&ﬂ Aot Rl %e}eﬁ’uféh The dﬁﬂédlﬁlﬁ were analyzed

ysa I zation of (-)-Hal ofenate FormE
bypoIa@ﬁé’cBhg}Apmcmscwmfcaeid)DGBBDrrg of ( ) hal of enat e was
dissolved in 0.5 nL of tertiary-butyl nmethyl ether.

[0279jh en&%lxgémﬂem\ws répéa&e@r@ﬁlgtasshageraﬂ&k&t 50 9C asingPrihgé

[ter into 40 nL col d hept ane cooledlna%&
cyclohexehaewt @n@eﬁé@hcaaﬁdlaﬁ%\@p‘ééle sapPretpRiv asdemaRed | ‘?yﬂf}?

decar@ag{jopgﬁmqﬁ? {T%Pa f%(ﬁf ﬁﬁféhﬂ%e‘?é %eg@{t‘te@ Q4he Rﬂé%rms A and

vere |ng out t soluti©o
E (ca! S@mg%f vach foha) ummmelntaixpmfmrﬁwtrastamnepatadmth 4,B,D,and E
whi t e powder.. Exanpp Prepar a

(ca. 1&'@& ‘(%Wéﬁaﬁoélf’[‘?ﬁlyg’] AT @mﬂﬁ“"r&n Ppagnetic
stir pi(af,e) 1nI?ﬁ]é &%@é@ﬁth 0as °¢l Om cbﬁvé}sﬁh %s REVERMeaREPIACBEXRPD

an open vial. The’vial was placed into ajar
sohds:wateaenlwngecbmscazblmh@t@d salt solution atapproximtely
74%rel ative humdity and placed it an oven at 60 0OC
[02801°OT Infor¥SiRKSion EdisPRBlearried out in cyclohexane at ambient temperature 50

°C and 5 °C (see Figure 37). The solvent was chosen because of the high solubility of the
various forms in common organic solvents. Forms A, B, D and E were used as starting
materials. All slurries resulted in Form A. This confirms that Form A is the most stable

crystal form of (-)-halofenate.

[0281] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, one of skill in the art will
appreciate that certain changes and modifications may be practiced within the scope of the
appended claims. In addition, each reference provided herein is incorporated by reference in

its entirety to the same extent as if each reference was individually incorporated by reference.
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became clear/colorless liquid that quickly converted

into a clear to off-white gel when renoved fromthe
W 2006/1T39¢7 of f -whi t e gel was anor phous. Exanpl eP@T/US2006/015163
Slurry Interconversion studies [0277] Sanples of m xed
fornms by XRPD and pure forns were used for
' n studies (see Figure 37). [0278] A
saturated solution was prepared by vortexing and

soni catgd ng .4 fenate Form A i.

bt ot e 3iesSgptd (EpOREBLENR b Sl sprm A
charatteliz &) B at REA oAe 8ANPI € containing a m xture of ca. 40

ng Form A/ Form D. The m xture was slurred on a

rot at i Kb aelEs regespaerine pbstentisdly an ascerdagee with FIG. 3;

appr oxi ' by
vaouum B Redel sk LSRRI s S e RN RIS s
tenperature. The dry solids were anal yzed by pol ari zed
i ght r6iDaoSGopypcavitr ARPEtionGRRSn sibsaieflgrin penordanas with FIG.
1. %epeated usi ng a shaker block at ca 50 0C using 2 nL
» @G cycl ohexane and slurried for ca. 3 days, and the
supernat ant was renoved through decantation. Both the
anbi ent(iv3AO RO s sAYARIHAOR BcdoRiBcs FRBEFED7.USi ng pure
forms A and E (ca. 20 ng of each form). The anbi ent
experinment was al so regeat ed with D, and E (ca.

N A B, !
10 ng & eadmefcomprurd (n-helgfenisria ricrtadline spliddgmy Aon a
s | o B . o

charab BB U8 rod Ho o " RBRRH e Sobdra BB B0 42 e

conplete by XRPD solids were re-slurried in

cycl ohexane . THe@28(ppubd(-ghalofenetesin anrytalliiemliddoen A

carried oyt in cycl ohexane.at .anbient te ture 50
charagferige P Bampy SeCpE PRS- Ao aPER P O fos e

because of the high solubility of the various forns in

conMon I garite dfipsend 6)-hiiefdiBteAn aBrysklRiekoid e Aus ed

as starti n)%ﬁmaterl als. Al slurries resulted in Form

charapterized by @blepstions ofhat Form A is the nost stable
crystal formof (-)-halofenate. [0281] Although the

f or egoi Is [ cJp ' j i
e
3082,2886) 284201 918 ABFG; t1AN3LI 1'TH9, 1ddé, bFO65 k544, 1494, t1K61,arBOmI 37, 1340,

recj.at (N C es and nodi fications may
1272’?1]&%& gllczta]r i%%cdjmﬁ’ﬁgﬁ@ @5%% “Bf >t he appended cl ai ns.
I'n addigi) #Ran@AGHec@hEERMGRIMDY aVdodRDNRARI & abSut 3087, 3071,
i ncorporated by reference in
2959, 2933, 2857, 1747, 1663, 1647, 1622, 1598, 1451, 1433, 1333, 1290, 1274, 1231, 1208,
1177, 1095, 1015, 1001, 964, 948, 926, 905, 882, 872, 833, 767, 757, 723 and 631 cm™;
(iii) an X-ray powder diffraction pattern comprising peaks at about 10.8 °26,

about 22.0 °20 and about 29.3 °20; and

WH

(iv) a DSC maximum endotherm at about 80 °C.

5. The compound (-)-halofenate in a crystalline solid form A
characterized by an X-ray powder diffraction pattern comprising peaks at about 10.8 °26
and about 22.0 °20, and about 29.3° 20.

6. The compound (-)-halofenate in a crystalline solid form A

characterized by a DSC maximum endotherm at about 80 °C.
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its entirety to the same extent as if each reference
was i ndividually incorporated by reference. WHAT | S
W@ERbNED11S: 1. The conpound (-)-hal of enat e i NPEI/US2006/015163
crystalline solid formA characterized by at |east one
of: (i) an infra red spectrum substantially in
accor dance . : ; .
subst ant 1 a1 P Cond et R RER AR SiBhrystatine sold
form AXhsiaptefioadder adieddtoaebf:on pattern substantially in
accordance with FIG 1; .and .(iv) a C sca
subst ghf“i‘ Hifrared spesttumy a%h%’%ﬂ%éhx 2‘? geperdance "21[&‘ FiE 3
conpoynd, Ralﬁa-dh eBIrEAdlGstAdtiaRy S ¥RbRlahbdWWith ®Idds;f orm A
charact’eri zed by an infra red spectrum substantially
in accordance with FIG 3. 3. The conpound )
(-) - hiipheXawp powder diffiastian pattren s@istagtinldy in gkcordance with FIG.
characterized by a Raman spectrum substantially in
accordance with FIG 5. 4. The compound (-)-hal ofenate
in a grysDad dcae ssitdndallpinaclordhadeacitieFiged by at
| east one of: (i) an infra red spectrum conpri sing

absorpti on_peaks at about 3479, 3322, 3082, 2886, ... .
2842, 81018 The gwppourkls)-halofmate s aibsianbplly husa srysighig solid

om 345y Ao 8ot el BRIl

C
conprising absorption peaks at about 3087, 3071, 2959,
2933, 92857 The zampoursld3)-haléaate irs2 ybsteptislly nus trystadlds; solid

1333,, 129 1274, 123 12 1177, 109 1015,..L001,
form A ghaaciiiAct o agipn Tsigum pgan B o picpiced MBI,
631 cm1l ; (iii) an X-ray powder diffraction pattern

conpr i18j ng The ak@paindPphilothats iR sutabmtibllPAure cAkelldne solid
about 29.3 2Q and (iy) a DSC maxi num endot her m at

form Aghargetegpediey atleastioe @6pound (-) - hal of enate in a
crystalline solid formA characterized by an X-ray

28. 86513}% fdACH P A &cﬁﬁ&sﬁ%’ "TRbdopptith 2[%@%4‘% 3@5%@4$ﬁ,e 3322,

and about 22.0 2 and about
3082, 2880qB4RA 1 (18) 18, 67 ENAT€9,i1055 109 st S| 1404, 461, d4B@rigv A 1340,

1272, 1231, 1127, 1070, 1017, 926, 903 and 884 cm™;

(i) a Raman spectrum comprising absorption peaks at about 3087, 3071,
2959, 2933, 2857, 1747, 1663, 1647, 1622, 1598, 1451, 1433, 1333, 1290, 1274, 1231, 1208,
1177, 1095, 1015, 1001, 964, 948, 926, 905, 882, 872, 833, 767, 757, 723 and 631 cm™;

(iii) an X-ray powder diffraction pattern comprising peaks at about 10.8 °20
and about 22.0 °20, and about 29.3 °20 and

(iv) a DSC maximum endotherm at about 80 °C.

11.  The compound (-)-halofenate in a substantially pure crystalline solid
form A characterized by an X-ray powder diffraction pattern comprising peaks at about 10.8
°©20 about 22.0 °20, and about 29.3 °26.

12.  The compound (-)-halofenate in a substantially pure crystalline solid

form A characterized by a DSC maximum endotherm at about 80 °C.
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characterized by a DSC maxi num endot herm at about 80
OC. 7. The conpound (-)-halofenate in a substantially
w@eooe/1cvyst al | ine solid formA characteri zed bRCHEUS2006/015163
| east one of: (i) an infra red spectrum substantially
in accordance with FIG 3; (ii) a Raman spectrum
substantially in accordance with FIG 5; (iii) an
X-ray déwderTbgicompawid Ohhalafendein & apstaline salif yorrmB
' .G 1; and (iv) a DSC scan
Chara%glg%{dguﬁ??tgf%%gﬁ%g%ccor dance with FIG 7. 8. The
conpound (-)-halofenate in a substantially pure
cr yst al() ian -yl posv deo diffrdctioh paieh enbstadially imacdonfanae wiH FIG.
__spectrum substantially in accordance with FIG 3. 9.
13; anfh, o conmpound (-)-halofenate in a substantially pure
crystalline solid formA characterized by a Raman
spect r ) SoRetmt sdklattidlly idGedalke i kg, ikG. 5. 10.
The conpound (-)-halofenate in a substantially pure
crystalline solid formA characterized by at |east one

of : (i Y4an Thecempendsprhaleignte dhp erysiatineasote fomm Bn

< 479, 3322, 3082, 2886, 2842, 1918,
Chara%%,%b%%@?g%ﬁg?zlasl, 1596, 1548, 1494, 1461, 1430,
1371, 1340, 1272, 1231, 1127, 1070, 1017, 926, 903 and
884 cm(i)an X-tay pawidandiffrsqeatpatienmeoomprissigngeaib sioabpti @2 °26 and
peakos at about 3087, 3071, 2959, 2933, 2857, 1747,
aboutflgg’20 gy 1622, 1598, 1451, 1433, 1333, 1290, 1274,
1231, 1208, 1177, 1095, 1015, 1001, 964, 948, 926,
905, 88: , - d~631 cm1; (iii)
an X- rg@%o%eepﬁgﬁfﬁgléﬁ%ﬁzggtzﬁrt2Tcg'rrpri si ng peaks
at about 10.8 2Q and about 22.0 2q, and about 29.3
2Qand (1Bv) dhpsenpewidiirhadoitostedn acistallmsolidoroCB 11.

The ou -).- hal nate in a subst.antiall ure o
charagte P F & nel by AR AR ap el sPRPEYRR, Al 3 P 2 220 and
aboutpowdern di ffraction pattern conprising peaks at about

10. 8 2Qabout 22.0 2Q and about 29.3 2Q 12. The

conpound (-)-halofenate in a substantially EJ_ure

1

cryst allbi ne T cpappeidht-rhalpisnaletiep costillbe slipdom B
ohma%@%%ofggeteg%t%ﬂ m%Qé’#{gﬁl 800G & ? i"gTh e conpound

nate rn a cry i ne"'so "formB

17.  The compound (-)-halofenate in a substantially pure crystalline solid

form B characterized by at least one of:

(1) an X-ray powder diffraction pattern substantially in accordance with FIG.
13; and

(ii) a DSC scan substantially in accordance with FIG. 15.

18.  The compound (-)-halofenate in a substantially pure crystalline solid

form B characterized by at least one of:

(1) an X-ray powder diffraction pattern comprising peaks at about 6.2 °26 and
about 12.4 °26; and

(i) a DSC endotherm maximum of about 71 °C.
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characterized by at least one of: (i) an X-ray powder

diffraction pattern substantially in accordance wth
Wob@Bs/11®17 and (ii) a DSC scan substantial ly i nPCT/US2006/015163

accordance with FIG 15. 14. The conpound

(-)-halofenate in a crystalline solid formB

characterized by at |least one of: (i) an X-ray powder

di f f r ad®i on Thatcompoursioimphalefenge peakebstantiabp pure@rystalline solid

nd about. 12.4, 2q; a i) a DSC endot her m maxi nu
form BeRagefirioen Y gis.c-o poREr EssORde (o REPEP SRRt L out 62
o209 afed Wl p hregsolid form B characterized by an X-ray
powder diffraction pattern conprising peaks at about

6.2 2Qand about 12.4 2q. 16. The conpound _ ]
(-) - hal28f endte compaursk (yshalpfentte in o Filtangially Bure crystalline solid

form AL ESH e B SO R BB EN T Cuncant 4t 1y

pure crystalline solid formB characterized by at

| east Q@ne ofThecbmpaimd{-)y-Bylofeaid e a divisfallaat dotid fmai Cer n

substantially in accordance wwth FIG 13; and (ii) a
charagfegrzed i aklepd 08PYal Iy in accordance with FIG 15. 18.

The conpound (-)-halofenate in a substantially pure

cryst aldyi exsey t/)&ﬁﬁé?rd‘f?ﬁ%cﬁ&?ﬁﬁ&hﬂdb%@ﬁtiﬁw RlackG@tce Wt FIG.

of : (i) an X-ray powder diffraction pattérn conprising
16; aqgeaks at about 6.2 2Qand about 12.4 2Q and (ii) a DSC
endot her m maxi num of about 7 1 0C. 19. The conpound

Sol 1 0 10 AP Cona aleBPROLAN Ry £l 1 €

diffraction pattern conprising peaks at about 6.2
2Qand a@out Th2.cémPQund)-hdlbfenateriip aundtallije dodill ddenat e
[ bstanti al | talli lid
charal:tgrigedsﬁjy ?m rjralyell:)ow)(/ierp élltff?acct:ii)% %at%emlcgr%pﬁiginlg peaks at about 9.9 °26 and

about 13.3 °20.

23.  The compound (-)-halofenate in a substantially pure crystalline solid

form C characterized by at least one of:

(1) an X-ray powder diffraction pattern substantially in accordance with FIG.
16; and

(ii) a DSC scan substantially in accordance with FIG. 17.

24.  The compound (-)-halofenate in a substantially pure crystalline solid
form C characterized by an X-ray powder diffraction pattern comprising peaks at about 9.9

°20 and about 13.3 °20.

25.  The compound (-)-halofenate in a crystalline solid form D
characterized by at least one of:
(1) an infra red spectrum substantially in accordance with FIG. 20;

(11) a Raman spectrum substantially in accordance with FIG. 22; and
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form B characterized by a DSC endot her m maxi num of
about 71 OC. 21. The conpound (-)-hal ofenate in a
wa@eystiaddohi ne solid form C characterized by at PEBRBEE2006/€15163
of: (i) an X-ray powder diffraction pattern
substantially in accordance wwth FIG 16; and (ii)
DSC s cdiil) snBetayrmovealer Qxffrapt@n@@tt@amubstwttaﬂiyﬁm a:co_rldancwﬁh FIG.
The conpound (-)-halofenate in a crystalline solid
form C characterized by an X-ray powder diffraction
pattern conprising peaks at about 9.9 2Qand about 13.3
2Q 23.26The TREpePoEnd (-)-hdlafenhteiah erystallmess@hatf&m Dal ly
pure crystalline solid form C characterized

charaptéramd lah@ igfra r¢d goegifun- FRFAHENYSR 2apariangs iyl I&afl{)e rn

substantially in accordance with FIG 16; and (ii) a
DSC scap. subgkaghipahl OedRACR Wl Solifforh{ D 24-
The co%vgoun %j%?{nha{lo(?(e%g&tﬂg&?n gﬁlsuﬁysst atﬁtl g?lgopure
charactesizddadyt 2 Remsw bpedtriumrsubCanthadiy an benordeade BythdiGX22.ay
powder diffracti on pattern conprising peaks at about
9.9 2 ut 13.3 5..The co nd ..
() - haBi enadt cpmbaind (kaprents Tu ARG fold form D
chara6eAr@s e ht gd oB¥ oftt | east one of: (i) an infra red
spectrum substantially in accordance with FIG 20;
(ii) a Raman spectrum substantially in accordance w

FI G 24D agrdefis 1ad)spegitwa eerppitngl absaphen praks airbeut %@Pn 3297
3086 %%tfd%g %‘é%o\’ %7{76?%@1@}65‘01%4‘%" H@7Fiﬁ4 1892 3860 Hﬁ% 1360, 1345,

ate i’n a cryst rne Solrd fo
1295 cm@amw; i 980 1034, 4069,101 5 906d8&(p868 ral; aaihst ant | aI 'y

|n accardance with FIG 20, .27 e Cco
) bl & Ravan PR PRI bSO PaP R ghout 3077, 3063, 2970,

2932 Cméapé@ u@ﬁdlbsys Q4§@f![@!29 Sipes! {147 ﬂ’é?ﬁﬁ@g@ 11806,036M906, 881,
‘accor dance Wlt . ’28. The corrpoun

756, 123)anldi33fcenatad i n a cr yst alline solid formD
(iii) an X-ray powder diffraction pattern comprising peaks at about 9.6 °26

and about 17.4 °20; and

18.

(iv) a DSC endotherm maximum at about 74 °C.

29.  The compound (-)-halofenate in a crystalline solid form D
characterized by an X-ray powder diffraction pattern comprising peaks at about 9.6 °26 and
about 17.4 °20.

30.  The compound (-)-halofenate in a crystalline solid form D

characterized by a DSC endotherm maximum at about 74 °C.

31.  The compound (-)-halofenate in a substantially pure crystalline solid
form D characterized by at least one of:
(i) an infra red spectrum substantially in accordance with FIG. 20;

(i) a Raman spectrum substantially in accordance with FIG. 22; and

(iii) an X-ray powder diffraction pattern substantially in accordance with FIG.
18.
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characterized by at |east one of: (i) an infra red
spectrum conpri si ng absorption peaks at about 3469,
wW3286,118086, 2968, 2930, 2870, 1747, 1740, 170BCT/LS2b66/015163
1597, 1554, 1492, 1460, 1429, 1369, 1345, 1295, 1232,
1209, 1193, 1124, 1069, 1015, 906, 880, 838, 819 cm1

; (11) a Raman spectrum corrEeri si_.ng absorption peaks_at .
about 3877, Bweeempeurh(-)-halgtenatein 3 suhdarially gore crystgne solid

form flrr e b sl o sl ey oo e wEELS: 20

diffraction pattern conprising peaks at about 9.6 2Q
and abad3t 17Thé cafgpoamtl(-}-halpfenai®ICaasnbiddtatlnporexdryiatiing solid

o B s SR PR b BB o o 22

powder diffraction pattern conprising peaks at about
9.6 2Qand ab@istcohpotn®Q-hdBfenditen GRUPLAIILY pure crystalline solid
Y

-(-)-halofenate in"a crystalline solid form
form esiZe¢ byl dbjeast SELTendot her m maxi num at about 74
0C. 31. The conpound (-)-halofenate in a substantially

pure cr ' ' . ri t

enct ©oHehdpist PR, sDhhy b AR RRlcR ol Elin dtodhsdso, 3207,
3086, 29682900 2810 1WHT, N 78H0,B7020164(] 139721 5B4yado% 1460,r1489, 1369, 1345,

subst anti al |3yé|i n accordance w é(ﬂ FLG. 22;,and (iii) an

129554238y 1 408wd 613> A1 49 rLQ82: 194> 20 85(h 8SBHE O isal Iy i n
accor d"’(ﬂﬁR‘MﬁtﬁH slgéc@um]&n%si E%§W ks at about 3077, 3063,

(-)-hal'otenate i'n a substantially pure crystalline
2970s132d1T43¢ 1649, ¢ Hak, d69&rlid36d1 329, HA8| hi92% 11 8Y 19830001936, 906,

nt | kn _accordance with FIG 20. 33. The
881’2@%@%‘_{ ?H) (Yrﬂa’! zH‘aenat e in a substantially pure
cryst alii)ng 368dy shwder MRa&ltar kel do§fishig pakipi@Bout 9.6 °20 and

spectrum substantially in accordance wwth FIG 22. 34.
aboutThied Bhpodind (-)-hal ofenate in a substantially pure

crystallin lid formD.character. by at | east one
of 1 (i )(1V3ﬁ%?$1¢F%‘991%W8%W@&’%¥f ifig’ absor ption
peaks at about 3469, 3297,
35.  The compound (-)-halofenate in a substantially pure crystalline solid

form D characterized by an X-ray powder diffraction pattern comprising peaks at about 9.6

226 and about 17.4 °20.

36.  The compound (-)-halofenate in a substantially pure crystalline solid

form D characterized by a DSC endotherm maximum at about 74 °C.

37.  The compound (-)-halofenate in a crystalline solid form E
characterized by at least one of:
(i) a infra red spectrum substantially in accordance with FIG. 28;

(i1) a Raman spectrum substantially in accordance with FIG. 30; and

(iii) a X-ray powder diffraction pattern substantially in accordance with FIG.
26.

38.  The compound (-)-halofenate in a crystalline solid form E

characterized by a infra red spectrum substantially in accordance with FIG. 28.
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3086, 2968, 2930, 2870, 1747, 1740, 1703, 1647, 1597,
1554, 1492, 1460, 1429, 1369, 1345, 1295, 1232, 1209,

wa1®8/113p1i24, 1069, 1015, 906, 880, 838, 819 cnPCIPSI06/H15163
a Raman spectrum conpri si ng absorpti on peaks at about
3077, 3063, 2970, 2932, 1743, 1649, 1621, 1598, 1430,
1329, 1208, 1192, 1182, 1093, 1000, 936, 906, 881, 756,
723 and%32 e compared (-)-rlpengionn agyysidlirrsolid form B

R o TR G S

at about 74 0C. 35. The conpound (-)-hal ofenate in a
subst anti al |'Shepompound/ 6)-hhlofemetesolicdystadlime $0lid form E
n X-ray powder diffraction pattern

Chafaegﬂﬁ? @?rbéﬁgé’ﬂ% gt about 9.6 2Qand about 17.4 2Q 36.

The conmpound (-)-halofenate in a substantially pure

cryst al(l)iaaenSftdddpbarim anﬁbﬁxﬁﬂ%taggdrgﬁ&l Tﬁé‘ak@ al¥¥out 3475 3301,

endot her m maxi num at about™ 74 ound

309229692935+ &8id ¢ 75 180@r136§9a1397nb56§oﬂ4_’r% fléeGn 1825, 1370, 1338, 1232,
17sCRRARGAL 16RIoY b hBash ogie of (1) a infra red

éctrunm sSu ih accordance with FIG 28;

(ii) a (Rwﬂanﬁﬂepéotmm amlq&tsmgt abdokptldnrpealzw:traﬁamcmm 2%9

fraction patt

2933 G\ Tk 0 ly 508 detbr iRm0 e . 3610, 3804 P01 8V, a1,
767, W@y%ﬂdggj dHa]agldenate in acrystalline solid formE

characterized by a infra red spectrum substantially in
accor dgipendi-rdy pawder aBfradionThdemompguisthg peaks at about 11.8 26

-)-halgfenate in a crystalline solid formE
and aé?]‘%{rlgg)(&e'r zed by a Raman spectrum substantially in
accordance with FIG 30. 40. The conmpound

(-)-halgf enafi doﬁlp%uﬁd Q’?—h@llofén‘élf‘e i Qlk teflﬁﬁé@o'l_-id form B
characterized by at |east one of: (i) an infra red

charagfssized lubman@irmmwdgr difEartionipetiemeakipriaingapesiss aGabps; 11.8 °20

q %3%30?%2’ 2069, 2933, 2871, 1750, 1706, 1660, 1597,

and abelg3-- 1493, 1460, 1429, 1370, 1338, 1232, 1178, 1126,
1070, 1015, 906, 886 and 820 cm 1:

42.  The compound (-)-halofenate in a substantially pure crystalline solid
form E characterized by at least one of:
(1) a infra red spectrum substantially in accordance with FIG. 28;

(i1) a Raman spectrum substantially in accordance with FIG. 30; and

(iif) a X-ray powder diffraction pattern substantially in accordance with FIG.
26.

43.  The compound (-)-halofenate in a substantially pure crystalline solid

form E characterized by a infra red spectrum substantially in accordance with FIG. 28.

44.  The compound (-)-halofenate in a substantially pure crystalline solid

form E characterized by a Raman spectrum substantially in accordance with FIG. 30.

45.  The compound (-)-halofenate in a substantially pure crystalline solid

form E characterized by at least one of:
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(ii) a Raman spectrum conpri sing absorpti on peaks at

about 3071, 2969, 2933, 1746, 1657, 1621, 1598, 1448,
wa488/113p384, 1291, 1232, 1179, 1094, 1001, 907rCcB832006/015163

767, 756, 722 and 632 cm 1l;and (iii) an X-ray powder

diffraction pattern conprising peaks at about 11.8 2{(33

and abéan iifrared Gectrim Kineprisdngp absedption) pehks afabawit 3753301,

s002, 988 S ERL AR BB aREL i Bl faftos. 122
1178,51128 19021 52003)884 3nd3202m#32. The conpound

(-)-halofenate in a substantially pure crystalline

sol i d fidraREnahspeabrdcoguisipg duommsiaspediveat gpout 30Y1,2969,

iR d e hal 411 c j
2053, A 0 PREELIUUILANLAR b, g PAERISE oL, s,
767, BeCPIXanos32wnih aklG 30; and (iii) a X-ray powder

diffraction_pattern substantially in accordance with o

FI G 2611 an X-myeopgspdidiiertion patigin spuiesiag; peaks at about 11.8 °20

hally pure crystalline solid formE
anda%cﬁgflé.??’tezpi zed by a infra red spectrum substantially in

accordance with FIG 28. 44. The conpound
(-) - haldéf endthe compeursibrhaofenateliy a puisstantinlly padel crysealline solid
solid form.E characterized a Raman spectrum

form E charpeistized %y ap %-@a&aw&ah@é%@ﬁ DRitesn copprizRE Begls at about 11.8

099 ln6ng.-hal of enate in a substantially pure
mgdr)%t%gpfpn% solid formE characterized by at |east one

of: (i) an infra red spectrum conprising absorption
peaks @f. abdht c8dpoynd3@RhaloR30HR in 29 6@prhe83forR371,
1750, 1706, 1660, 1597, 1563, 1493, 1460, 1429, 1370,

1338, 32, 178, 112 7 1015, 906.. 886 and 820

om0y ThekRtmoLREe) Pl oak iy R sty P tious form
chara@t8AKks] Bt al KOtk :E)%GJE& diff2259n i)a@é’rﬁ cothpfiSing b&pdad PR tubstantially

1598, 448, 1432, 1334, 1291, 1232, 1179, 1094, 1001,

betwegg 2bogd $ ang@hout 39626722 and 632 cm 1 ; and (iii) an
X-ray powder diffraction pattern conprising peaks at

about ]4§ 8 %96 %8%p8‘ggdj{-)-ﬁ%b%n§tgin a substantially pure amorphous form

characterized by an X-ray powder diffraction pattern substantially in accordance with FIG.
35.

50. The compound according to any one of claims 1 to 12 having

crystalline solid form A obtained by at least one of:

(i) heating (-)-halofenate in at least one solvent selected from the group
consisting of heptane, 2-propanol, and combinations thereof; crystallizing at a temperature of

from about 50 °C to -10 °C and drying until the crystals contain less than 0.05% solvent;

(ii) drying a crystal of solid form B of (-)-halofenate;

(iii) drying a crystal of solid form C of (-)-halofenate;

(iv) heating (-)-halofenate in at least one solvent selected from the group
consisting of heptane, 2-propanol, and combinations thereof; crystallizing in the presence of a
crystal of a solid form of (-)-halofenate at a temperature of from about 50 °C to -10 °C and

drying until the crystals contain less than 0.05% solvent; and

74



12
13
14

i W N e

W N = N = W N =, R W N e wt A W N =

—_—

46. The conpound (-)-halofenate in a substantially

pure crystalline solid formE characterized by an
woeoas1yowder diffraction pattern conprisi ng pReRESHNG6/015163

about 11.8 2Qand about 13.0 2Q 47. The conpound

(-)-hal ofenate in an anorphous form 48. The conpound

(-) - hal(s¥ ensteldizing (9)-halolsnain fiog atyegstione slvanbsrbented Bormthe

groust QRSHALE b A Btk S BOER o L UODURE SRR, Lfipe.
meth@rsthyd etohe,301udk2, tétthhydioturae apdeoiabihationd dha@éemat /lrying.a

substantially pure anorphous form characterized by an

X-ray powder_diffraction ttern substantially in .
accor ddlce viheisomperndaccoing Y BRPEE bl 2l hrying

o e 618 s QR Sy ORISR0 201 b v
selecied frolnathefgemmt @nkistiag of lepsane ghpropehelemtd eltérdtmds flreosnf and at a

the gr consi st ohe ne, 2-pr.opangl,, and.
rempes e F D ACOR R G -7 R P i i B s s fraun about 2
to ab&lt 304 yv@out 50 OC to -10 OC and drying until the

crystals contain less than 0.05% solvent; (ii) drying

a crystal of solid formB of (-)-halofenate; (ii i%a )

dryi ng 32- cr yegompouadgegrding i apysme ef ylapas 3F tndd kaving
cryo PO RS SNt OS0TE 1 Pl 858, ABPAAOLYER sotven

select2d }ﬁfoﬂpﬁuﬂ@rqupﬁt&hsi@ﬁﬂ@bﬂ&tpk&ﬂﬁﬁ-pf@alﬁtﬂf arllccbcrdylﬁii?tioinz thegeofand at a
the presence of crystal of a.solid formag i .
tempf(r@?rfﬁ%ﬁe B s 29 oy Qr%%ﬁ%f{ thyingomtil fhsfratielsconaingbod.05%

to about@. P s8REdryi ng until the crystals contain I ess than
0. 05% sol vent; and(v) crystallizing (-)-hal ofenate

fromat |east one solvent selected fromthe group

consi st33ng ofheaosiponid a¢dording tranyrome of glainh 2k tndf having

t.r- but yi t hyl, . eth net hanol thyl, et hyl, ket one
erysidtip ol SFLBYpEhAS by e TRIRAR O R s B PR spgvent
selec@t Yiongthe TtoupldoRsieanPp ofuretons Cdhidhol) Glidhlorafmetane aff combinations

clains 13 to 20 having crystalline solid formB
theregfifindidsd@eoy crystal lizing (-)-hal ofenate from at | east

opt anc 2. prssaiaPind ABKLABIOEDHRCEPIRIAL 570 B paving,
crystdlBmpedidtfore Eofbtdinahbptiystalli2the0G-tiado fedfic BGralnckadesyandat least one
solverl{tnsteie!ctetdq!rsong[c esérglllps cgn%{]s i%ig r(;f 'I—Bl?trﬁ r%gt%l;/{ etﬁer and 2-propanol and drying.
55.  The compound according to any one of claims 47 to 49 in amorphous
form obtained by heating (-)-halofenate in high humidity.
56.  The compound of claim 55 in amorphous form obtained by heating (-)-
halofenate at greater than about 60 °C for at least about 3 weeks in at least about 70 %

humidity.

57.  The compound (-)-halofenate in a form selected from the group

consisting of crystalline solid form A, B, C, D, E and amorphous that is in an isolated form.
58. A compound of claim 57 in substantially pure form A.

59. A compound of claim 57 in substantially pure form B.

75



to about 3% sol vent. 52. The conpound according to any
one of clains 21 to 24 having crystalline solid formC
webdiaiim®d? by crystallizing (-)-hal of enate fronPet/ubmast15163

one solvent selected fromthe group consisting of

hept ane, 2-propanol, and conbi nations thereof and at a
tenperature of fromabout 20 0OC to -10 OC and dryi ng
until t©Re cryeiapamdofchim 57bostbstndialds paredtmmut. 0. 3%

sol vent. 53. The conpound according to any one of

ot ai ndh by ARTROREEE Rl 75 PGB Bk B 1 cas

one solvent selected fromthe group consisting of

acet ong2. et rasahpoudid oiflclaira 159 tih sutstakiall ¢ puddifoat Eons
t hereof and drying. 54. The conpound according to any

one of clains 37 to 4 avi crystalline solid formE
obt ai n&d- by Acfepapoynd; Pﬂﬁnéf‘}?n ﬁ%ﬁvsmﬁ%xgurﬁﬂawﬁ%#g@-
and at | east one solvent selected fromthe group

consi siyng qfhetcbﬁ’x%ﬁﬁd ARbIAg BtAGna BP'th%‘pE’édéBﬁ‘x@%ﬁaiﬁ@ donsisting
dryi ng. 55. The conpound accordi hg to any one of

of gregteathms 94 2o 1(¢-hatoiemate anst lesrohen PYrahchominahimepusifies ether thgn (-)-
- ) -,hal of epat e jn hj m.dity. 56. The conpound of
halOf%ag;\el ]??\Sggm? eé%’r?fﬁlghggff@ml%%{]é?ned by heating (-)-

hal of enate at greater than about 60 OC for at | east
about 3sneekheicompbuhdaSdlaiabeditonéBtifip Bfighcatiet than 97 % Bheveight
compound (-)-halofenate in a formselected fromthe
of (-)-haledgnationsi sting of crystalline solid formA B, C D,
E and anorphous that is in an isolated form 58. A

conpoung of 1el.aMpadnd &t GMBSEADsRLLY oPEetief BRVAY, BY weight

A compound of claim57 1 n substanti a%ll y pure form
of (-)Bak@ena. conpound of claim57 in substantially pure
formC. 61. A conmpound of claim57 in substantially

pure foem D62, A d ¢l ai.m ' .
B ubst alt ar ISP RoRRI R ARG cRb Bk 8 elcer thap 1 6 by weight

of (-)ihalogetdsd. anti al | y pure anorphous form 64. The conpound
according to any one of the preceding clains

consi sting greater_ than 9 % (-.) - hal of enat e )
less t9%n 9 fcomem%%ﬁh c ?lﬁspéff ?QI?S@Q%%P%?@@%%&H ?g)%j by weight
of (-)-halofenate.

69.  The compound of claim 64 consisting of greater than 96 % by weight
of (-)-halofenate.

70.  The compound of claim 64 consisting of greater than 97 % by weight
of (-)-halofenate.

71.  The compound of claim 64 consisting of greater than 98 % by weight
of (-)-halofenate.

72.  The compound of claim 64 consisting of greater than 99 % by weight
of (-)-halofenate.
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hal of enate based on the total weight of
(-)-hal ofenate. 65. The conmpound of cl aim64
w@omsiisding of greater than 92 %y wei ght PCT/US2006/015163
of (-)-hal of enate. 66. The conpound of claim 64
consi sting of greater than 93 %y wei ght
of (-)-hal ofenate. 67. The conpound of claim 64
consi stBng a?heg:p@@p@pd aqeardimgtooggy om,oéme preceding claims wherein

at lea&](}(l { 13?1? lnng ?ap%ersgg E\ 8%8 %ﬂ%"/o ﬁtaaf'o% gé‘lected from the

groumfo&lsﬂshﬁg’ﬂ(bm,e(l’;lab €B a@mlal@homaﬂﬂxﬂt}@ftoﬂal weighbdf (-)-halofenate.
consi sting of greater than 96 %oy wei ght
gggs? S?ll()f %&Sg@pgl}dg rﬂ gr(gwgté%stah%%yweightisin
crysteﬁ’lfn(es?ohﬁ%x‘ﬂflﬁnate 71. The conpound of claim 64
consisting of greater than 98 %y wei ght
of (-)-hal ofenate. 72. The conpound of claim 64
consi st7dng di‘hegnowpemd ofhcainoT3 whereinsit dénst $I% by weight is in

I e 73. The conpound according to any one
cryStag]I’rletsr?Zidgj ing clainms wherein at least 9 1% s in

crystalline solid formA and I ess than 9% is in a form
sel ect g@. f r Ahetchgmpoualipf dairsTHvhaginodt 1&st 9% By bveigh is in
anor phous based on the total weight of (-)-hal ofenate.
crystaline sphig 8’6%60und of claim73 wherein at |east 92% by
weight is in crystalline solid formA. 75. The

conpoung of Iq{e%ﬁ}pZ%ad'\GFélﬁhmﬂvh&%ﬁlS&t 183043y bW&QIt id

in crystalline solid formA. . The conpound”of ¢claim
crystalBnesodiddomm &t | east 94% by wei ght is in crystalline
solid formA. 77. The conpound of cI aim 73 wherein at

| east 97%% b nd cogl oundc' of Haif rél(3s ereln aetléc'a% éé%%? Welélt isin

crystalline solid form A.

79.  The compound of claim 73 wherein at least 97% by weight is in

crystalline solid form A.

80. The compound of claim 73 wherein at least 98% by weight is in

crystalline solid form A.

81.  The compound of claim 73 wherein at least 99% by weight is in

crystalline solid form A.

82.  The compound according to any one of the preceding claims wherein

at least 91% is the (-) isomer and less than 9% is the (+) isomer based on the total weight of

halofenate.

83.  The compound of claim 82 wherein at least 92% by weight is the (-)
isomer.

84.  The compound of claim 82 wherein at least 93% by weight is the (-)
isomer.
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78. The conpound of claim 73 wherein at |east 96% by
weight is in crystalline solid formA. 79. The

w@eospawyd? of claim 73 wherein at | east 97% by WeT/yk1006/615163
in crystalline solid formA. 80. The conmpound of claim
73 mherein at | east 98% by weight is in crystalline

solid 8l. Th d .of
east 890 binGEirRoRt FRD Aparrs AEleR Ot op Rkt fhe O
isomeB82. The conpound according to any one of the preceding

clainms wherein at least 91%is the (-) isonmer and Iess
than 9% is the (+) isoner based on the total weight

hal of eB@t e. TBgcomprundeisiim$2oThessinpiesst %%eb}éwmgat is the()

1some:|r east 92% by weight is the (-) isonmer. 84. The

conpound of claim 82 wherein at |east 93% by weight is

the (-) isoner.85. The conmpound of claim 82 wherein at

| east 87.% bYhsweorgpdundofictém (82)wheseimat leaBB6%Ibyeweight is the (-)
) conpound of claim 82 wherein at |east 95% by weight is
1S0Me.-he (-) isonmer. 87. The conpound of claim82 wherein

at least 96% by weight is the (-) isoner. 88. The

conpouggl of Tal éd)rﬁg dVMT%[a‘?IhrBZG\i'héréiﬁ%'é 1e8&%7!wbm@ht isitBe ()

. the (-) isoner The conpound cl ai m 82 wherein
isoment | east 98% by weight is the (-) |sorrer. 90. The
conpound of claim82 wherein at |east 99% by weight is

the (-yoi SORRE .02k Iﬁmgw%a& at RAURRY, by Right is the (-

conprising a peutlc
isomer.

90.  The compound of claim 82 wherein at least 99% by weight is the (-)

isomer.

91. A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to any one of the preceding claims and a pharmaceutically

acceptable vehicle or carrier.

92. A pharmaceutical composition of claim 91, wherein the composition is

a solid oral composition.

93. A pharmaceutical composition of claim 91, wherein the composition is

a tablet or capsule.

94. A pharmaceutical composition of claim 91, wherein the composition is

an aerosol or dry powder for inhalation.

95. A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to any one of claims 1 to 90 and an additional therapeutic

agent.

96. A pharmaceutical composition according to claim 95, wherein the
additional therapeutic agent is selected from the group consisting of a sulfonylurea or other

insulin secretogogue, a thiazolidinedione or other insulin sensitizers, a fibrate, a HMG-CoA
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anount of a conpound according to any one of the
precedi ng clainms and a pharnmaceutically acceptable
woedeal®ior carrier. 92. A pharnmaceutical conpPST/USNG/015163
of claim91, wherein the conposition is a solid ora
conposition. 93. A pharmaceutical conposition of claim
reduc@dg inbtbétogiarbigiemidepapie atid binding msinamicetinio acid apstghecosidase
. ....94. A pharmaceutical conposition of claim91, wherein
“ﬂnb$¥éméaﬁﬁ ition is an aerosol or dry powder for
i nhal ati on. 95. A pharnmaceutical conposition

conpri syng a {HB@AbABEIAGShE Y ceﬁ]%@@ﬁd e}t@o@'ﬁ@k@tangfonéof claims 1
conmpound according to any one of clainms 1 to 90 and an

to 12 hatding ¢nystalling selidfosun A comgasing ablgast Anphkir maceut i cal
conposition according to claim95, wherein the

addi ti r ' : '
o oup CoRrdTraRTbhie BRE ends 303 81061 SRl b8 Bob e group
consis3g e hagmgs) e rprépdnbl, and kotbinadomrtierest, oiyisetliinsatla tamperature of
sensitjzers, a fibrate, a HMG CoAreduct ase inhibLtor,
from gboyt §Qfnitrd 0 & a5 deying batildhe givsigls-coatan legs tham O9oee solvent;

acid, a a-glucosidase inhibitor and insulin. 97. A

met hod (;0f ' IR ' to any one of
cl ai ns (1? C%rgﬁl%%ﬁgé\?igr?g Sglr yst alrllﬁjioﬁgy-sﬁilﬁifeggﬁ‘ebr m A

conpr i §iiipgryang & epstal ofwlidifornf C)ofl{gdtalefgnats;) - hal of enat e
cono! sEFREERERATPlaETe S5 pERER Gpe S S8edF S iPang aroup

considtin@of Bbptase, QSﬁr%{Jelﬂoz 1208 cafbiati GMEIBEROE CB/sBUliAifi O thPprébence of a
50 0Cto -10 0OC an drylr;g until the crystals contain

crystal &g sqlifafierm of 9shalafenata at atpmpergiuys efgfrem @bgaits8) *Cap -10 °C and

dryiﬂ%ﬁllltiélg{l% gxry LR 3 a(r% l)efg‘@érgf)%g% s%;lvegt;ia_b?i drying a crystal

ormcC 0 al'of enate;” (1v) heating
( h ) - hal(of @yaildzing (9thalcfasdte fom & tdavicotie seblericdeRdtetirfoom the
the group. consjsting of heptane, 2-propanol nd
roup R R GRS IopIiRIee BZRs, ygﬁalpqwqﬂnbgw mﬁfgyfp?tﬁgre%@ae?h

ot Bk oh o Sl SN o s A0 0 i,

until the crystals contain |ess than 0.05% sol vent;

and (v)P8cr ydt miethodiofi grqduping al cofpaundadeptiingito 4ngase oppleims 13
to 20 ﬁgxlfir\{ge Qrtyst%ﬁ{n%%gﬁg fc];r{nolgqu}hl?gﬁ comprises crystallizing (-)-halofenate from at
least one solvent selected from the group consisting of heptane, 2-propanol, and combinations
thereof and at a temperature of from about 20 °C to -10 °C and drying until the crystals

contain from about 2 to about 3% solvent.

99.  The method of producing a compound according to any one of claims
21 to 24 having crystalline solid form C which comprises crystallizing (-)-halofenate from at
least one solvent selected from the group consisting of heptane, 2-propanol, and combinations
thereof and at a temperature of from about 20 °C to -10 °C and drying until the crystals

contain about 0.05% to about 0.3% solvent.

100. The method of producing a compound according to any one of claims
25 to 36 having crystalline solid form D which comprises crystallizing (-)-halofenate from at
least one solvent selected from the group consisting of acetone, ethanol, dichloromethane and

combinations thereof and drying.
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group consisting of acetonitrile, benzene,

cycl ohexanol, t-butyl nethyl ether, nethanol, nethyl
we@tdvgli1deer one, tol uene, tetrahydrofuran and  PCT/US2006/015163

conbi nations thereof and drying. 98. A nethod of

produci ng a conpound according to any one of clains 13

to 20 having crystalline solid formB which conprises

cryst al01. zi Tge frethol aff pfodncing afcompound sasastingioanyoing efiglaims

37 10 B 1B B A2 R SR P e P toente fom -
%PF 8 hebtahé 240 t 20 0OCto - 10 OC and drying
butyl%lnt ~cgttﬁéﬁe%‘&lcryfét al s c%??fégitn fromabout 2 to about 3%

solvent. 99. The nethod of.produciqgia compound .
accor dl0 t Bheimgthedef prodgriae sempaundpcsarding forpgy one of claims 47

to 49 ity Bt Bl sk AL ERIBRDAEIn Bk hAlN, OO,

the group consisting of heptane, 2-propanol, and
conbi n#83.onThé hettedfof profluaingzotpoet aff alaim W2 ifagrorphous form

it o2t Coebbro st Pa i et B sl 5 e
h1m1§¥{5§§h§q9p&ﬁgwﬁkng a conpound according to any one of
c

alnms 25 to 36 having crystalline solid form D which
conpri ses crgst all'izing (-)-halofenate fromat |east
one soll¥bnt Themstioddfenariontrsicgioenichings eomnayngd pecording to

ac ne t hanol ., .di chl ar t i pnat.i .

oy o8 2500 S RSP b £ QIR i

tempefAHie A fidna gk 80 AQ td a 020Yyandrieyiah ualilbtheerystals @ntfn less than
having crystalline solid form E which conprises

0.05%30)eh1 | i zi ng (-)-hal ofenate fromtbutyl methyl ether
and heptane and drying. 102. The method of producing

CONMPOURGs aCGRE HRhdlST BN 1088 IR i kAl Wetitbd drByviflSs {-Nhalofenate
anor phous form whi ch conprises heating (-)-hal of enate

in a sdlvertihg¥ing anieokntipmetio 3xcéphef atdeasdbabayt IpYooduci ng
conpound of claim 102 in anorphous form which

conpri heat i - ).-.hal of ena [ ;

50 0C ABF. ate Pelgd st g aEkEth HoREh ARG blood

lipid &épbuitibslid ¥ madkdbl cdiprisieg hddinidteraipan timamembathlesapeutically
enriching_a conpound according to any one of clainms 1

effectivg agwuabefihe SPIBOWEACPIIGING t 2Ry PR ehAHESi 10050l vent :
crystallizing at a tenperature of from about 50 0C to

- 10 0C197‘.d ¥ G dlaib R 6CH SR iR anid £&Fnddan
0. 05% sol vent .

108. The method of claim 106, wherein at least one of said condition is

selected from the group consisting of Type 2 diabetes and hyperlipidemia.

109. The method of claim 106, wherein the compound is administered

orally, parenterally or topically

110. The method of claim 106, wherein the compound is administered in

combination with a second therapeutic agent.

111. The method of claim 110, wherein the second therapeutic agent is

selected from the group consisting of a sulfonylurea or other insulin secretogogue, a
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105. The nethod of claim 104 wherein said nethod
provides (-)-halofenate in a solvent having an
wepaatidneri ¢ excess of at | east about 95% 10BCT/BS2006/015163

nmet hod for preventing or treating a condition

associated with blood |ipid deposition in a mammal
thiazed ilinredicgierng otherinsilkén snsitigersca AbnaterailME-Eovk reduetass inhibitpr, a
ey bl PR S o R AR RS S B e .

wherein said mammal is a human 108. The nethod of

claim 398, vhglaion faf tht pAphra@ibs oPh phahficsaiddi donidsition

sel ected fromthe group consisting of Type 2 di abetes |
compeisidg pering pildeapentically®ifeTtiee aneauns @f agoording tn ang@ne of claims 1

wherei.n the conpound . .i.s. adm.ni stered orally,
to 90 W By B A Bty JHHYG oF ot had of ol ai m

106, wherein the conmpound is adm nistered in

conbi nat3on Aedrhpasitidcontbristigrad st ire safié fidrm dfl(1) haldfenate

nmet hod of claim_ 110, wherein the second _therapeutic
wherejp ssifl spldd Kamgs selected Hamithe spnp epnigig iRy A fogm B, Form C,

I insul i n secretogogue,

Fomylﬁoggz%%gﬁﬁg%?%hg&%rﬁﬁ'her insulin sensitizers, a

fibrate, a HVG CoA reductase inhibitor, a biguanide, a

bi | e adild. biAdempositégi compristng at hgast tawol w}iddorms of (-) halofenate

a- gl ycosi.dase. i.nhi bitor. a insulin. 112. A .nethod. for
wherglp Sacl QR4 S 5 Pghwend Dh PRl ioph e oo itg S Foril a,
Form@® Mkrh ¢, MR i axt Mgk AndPBsw@ABHA] cal |y ef fective anmount

of according to any one of clains 1 to 90 with a

pharmaceutically acceptable vehicle or carrier. 113. A
conposiPon A phBrmeseuiisakgonnesision oh &) dalofenateompsising orm A of
[
) ol E AL MR & O SR P RO O P (B BRI rorm B,
Form[;, Heon D, Eorark] thdh@menmphoyshioria ahd combihddonsAherenfpesd bt least one
conpr,iai}i ng at ieast .two solid forms of (-) hal ofenate
phariepis y@gﬁ?"@??}‘&lﬂlmtm i s independently sel ected from
the group consisting of FormA, FormB, FormC, Form

D, and filge armriphaatsceh@EacothpSsitidh PMMITREBNhéaih Form A is

conposi tion of (-) hal ofenate conprising FormA of (-)
presentzingftherapeuticall g efif¢ciive emeref (-) hal of enate sel ect ed

fromthe group consisting of FormB, Form C, Form D,

For m £ 14i70® FHENARAKR GG RABCEAIS! datl PRPwhEEhE¥m A and at
t one

and at Teas
least one of Form B, Form C, Form D, Form E, and the amorphous form are present in a

therapeutically effective amount.

118. The pharmaceutical composition of claims 113 to 117, wherein the
composition is selected from the group consisting of a solid oral composition, a tablet, a

capsule, and a dry powder for inhalation.

119. The compound (-)-halofenate in a crystalline solid Form A of claim 5§
or 11 further characterized by an infrared spectrum comprising peaks at about 3322 cm™ and
about 2886 cm™.
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pharmaceutically acceptabl e excipient. 116. The

phar maceuti cal conposition of claim 115 wherein Form A
WO 200pne®ent in a therapeutically effective anoRPet/USHaF015163

The pharmaceuti cal conposition of claim 115 wherein

Form A and at | east one of Form B, Form C Form D,

Form E, and the anorphous fqormare present in
t her apell: caTh%/CO@’FH‘)@B@ (W)‘é’a]é’ﬁ%@i?ﬁm aprgstalippgsolid Form A of claims 5

ot ”@ﬂ@?ei {gﬁg%n%gm |on 1tnIect égﬁ?gyegnk%%a%gﬁwm e and

abouchésSicail.ng of a solid oral conposition, a tabI et, a
capsul e, and a dry powder for inhalation. 119. The

hal of tall I F
R T T B R R T
119 iﬁﬁﬁ&%hﬂﬁb&ﬁﬂw Bﬁh REmBR 3t @RPHsinp3IAkEMabodirbsaRA! and
1.120. 'The conpound (-)-hal of'enate in a

about:lr@@tcm .ine solid FormA of clains 5 or 11 further
characterized by a Raman spectrum conpri sing peaks at

about an 127, .
(-)-hal©o enag] %I n ge@%%isj% 11|;h'l’0|%ﬁleo(fls 8?“1)51 ]Séé %%8(?‘8 I g QﬁeCtlve
amouhl 8f {-yhilbfnate hatigstatiinezelid Byrna ARaraetcsized by e X-ray powder
npri si ng peaks at about 3087 cm 1 and about 1663

cm
dlfffﬂftmli mtter;é\cgmamﬁa% Beaks @hrbasp k8 sEe-i AU b % M@}HQS’ 320 and a
at.eji
R e B e SRR R g 300 G i Bout 1663
cm™ ;podcibteasti dnf phammaseutiratly ecaepeblemxicipient peaks at about
10.8 2Q about 22.0 2Q about 29.3 2Qand a Raman

spectr conpri sin a peak ect fr .

Shout " SBs O TRe il T e R B E o R g g claims

15 oﬂ%ﬁﬁ&&ﬂiata@férﬂz&‘d BY 616PAsR BhEx-@XED P R i firhefon JAR selected from
ound (-)-halofenate in a crystall|ne solid FormB

abou‘b$ ngf%tf? %Olﬁ?rodrc’zﬁﬁaaff‘iﬁhoﬁb}“ @RHtacteri zed by at |east

one x-ray powder diffraction peak sel ected from about

18.8 2 b
phar msthezlﬁ1 i 2§fph%rgnrfa€ %%t?ct(%i odihqlgooS ?r}pﬁ)?ll%soln#%sglg% RherbféuticAlly effective

amounh of &pbalbienaleliy coffatiateissld Enow Bt chafacferizedby af Knmb’d’owuier
diffr 8&3 | elrh Iggml%rol51lng pe':ﬁ(rs T 5)0%?2 26"%) %5('1 él%jut q¥ 43‘56 and Bt least one

peak selected from about 18.8 °26, about 20.1 °26, and about 14.0 °20; and at least one

pharmaceutically acceptable excipient.

125. The compound (-)-halofenate in a crystalline solid Form C of claims
22 or 24 further characterized by at least one x-ray powder diffraction peak selected from
about 15.5 °20, about 23.1 °20, about 14.7 °20, and about 25.9 °20.

126. A pharmaceutical composition comprising a therapeutically effective
amount of (-) halofenate in crystalline solid Form C characterized by an X-ray Powder
diffraction pattern comprising peaks at about 9.9 °20 and about 13.3 °26, and at least one
peak selected from about 15.5 °26, about 23.1 °20, about 14.7° 26, and about 25.9 °26; and at

least one pharmaceutically acceptable excipient.
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diffraction pattern conprising peaks at about 6.2
2Qand about 12.4 2Q and at | east one peak sel ected

wo e@aiiadvout 18.8 2Q about 20.1 2Q and about RAT/OSRQH/015163
and at | east one pharnmaceutically acceptable
exci pient. 125. The conpound (-)- halofenate in a
crystalline solid Form C of clains 22 24 further
char actléfi z ewmatbmrégé)s{la lgfemate ip g grys sofif formd} phelaims

29 or ?g"i‘grﬂgegcﬁ&jéggn% ﬁqg’gﬁre%% h%gl O ré léasg&eiﬁéﬂfe%lected

ceutic
from alop 8462 éxoth and)nlpnthBﬂgcm therapeutically effective
amount of (-) halofenate in crystalline solid Form C

compr | 2Ry pesRémapui{5FHagREE e A aslsiine Shefon TP dffims
29 or 65 fbﬂ%?bh&ﬁ&eﬁ%‘%ysﬁkﬁﬁ&@%efsfr@tﬂ‘c@ﬁ%ﬁ"sm&%e@k@a@abé\h@'éw cm™! and
2Q about 14.7 2Q and about

abou‘ﬁlléagtcmone phar maceuti cal |y acceptabl e exci pi ent. 127.
The conpound ( )-hal ofenate in a crystalline solid

Form D mﬁguﬁ)cf ﬁ_—f—ﬁalgfé%@%ﬁ a%@%{a"{‘i‘fﬁeesro!hﬁ 4R 8Fclaim

i nfrar e s pe
127 fader chﬁdctémz:ddltﬁ/bﬂmm%@cﬁmbompdsmg@ahks% Z'Gowt 3017 cm™ and

The compound (-)-hal ofenate in a crystalline
aboué%é?&mForm D of claims 29 or 35 further characterized

by a Raman spectrum conprising peaks at about 3077 cm

1 and ghgut Alﬁl?a?m‘éﬂéu%cal]c%ﬁlpog_l'ﬁ%n %&Eﬁﬁﬁﬁgatherapeutlcally effective
(-)-halofenate in a crystalline solid Form D of claim

amoumizqf (F)]hral ¢ferate haeragialing selid lBymaD Rhataptes pesthy anX-ray Powder

eGP SR, B RoboROf LM eI 3,
spect@hﬁé@ﬁ)}]ﬁwimgﬁﬂéaét eid gak lsMéctadrﬁ‘dﬁi about §077 dal efeiiue1329 cm™;
talline solid Form D characterized by an X-ray

and aﬁ@@ﬂ@neahﬁrrfr}aa@mce%y B%PP*@PW XEWIE-si ng peaks at about
9.6 2Qand about 17.4 2Q and a Raman spectrum

conpri g9 afhelcs ﬁm@)[ﬁﬁ@f%na%llﬁ’ ﬁtcﬁgteﬁlﬁﬂér@oﬁ@%hn@gﬁ claims 41

b
cm 1 and about f;}%9ucm : | edst one
or 46 pivtharebaattetzdd by adobpedspestmrréqmmpising d3dast Jieepeak selected

from G BT ae0R 25 NG CBH SRRt BF zod by on

infrared spectrum conprising at | east one peak

S gl ect ad2f r aheabmipbudDRRhaloTehatedh atystBlide soiid ForBlof claims 41
about 1563 cm 1.
or 46 further characterized by a Raman spectrum comprising at least one peak selected from

about 2969 cm™, about 1746 cm™, and about 1657 cm™.

133. The compound (-)-halofenate in a crystalline solid Form E of claim
132 further characterized by a Raman spectrum comprising at least one peak selected from
about 2969 cm™, about 1746 ém'l, and about 1657 cm’™.

134. A pharmaceutical composition comprising a therapeutically effective
amount of (-) halofenate in crystalline solid Form E characterized by an X-ray Powder
diffraction pattern comprising peaks at about 11.8 °26 and about 13.0 °20 and a Raman
spectrum comprising at least one peak selected from about 2969 cm™, about 1746 cm™, and

about 1657 cm™'; and at least one pharmaceutically acceptable excipient.
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132. The conpound (-)-hal ofenate in a crystalline
solid FormE of clainms 41 or 46 further characterized
whgooa/1Raran spectrum conpri sing at | east one pRERUS2006/015163
sel ected from about 2969 cm 1, about 1746 cm 1, and
about 1657 cm 1. 133. The conpound (-)-halofenate in a
crystalline solid FormE of claim 132 further ]
char act 85 z e Phyrmmceiipahcasprasitionroswmsingsi therapguticalds effective
C te 17 cm
amo PG R3HCTERihaH oLloBoR] o GRERLLiTRed oy BERba ol BeflEen about
15 °20 ang @bouti30rt2e;emdrat kastona phi@iapetitallg atdeptabld @etiérwcipient.
amount of (-) halofenate in crystalline solid FormE

charactgriz by an X-ray Powder diffractjon pattern

conpr i s\%ﬁg ?f@&é‘ag{lacgﬂ{ﬁ C‘iTP%m’Z‘@aﬁ%"l@B’o 8 wherginthesplid oral
com@siﬁaﬁ@gﬁaﬁg%%f&lgaﬁﬂgpri sing at | east one peak sel ected

f

rom about 2969 cm 1, about 1746 cm 1, and about 1657

cm1; and at | east one Ehar maceutical ly acceptable
exci pi ekdf/. 13B1e campesndratelhalefhate dmp owistalline sobidpoimimng

. i I ecti.ve anpunt of. .(-) hal of enat o
charaPiehiDf B Y30 Lol gFr BRicHEE pBIRS Biymiihi s Be R B 0.5 20 and
an inhetedgpsrtabotdmpkingQa tehspdeuicaB Selddied B0 Moul B23cndNgnd about

phar maceutically acceptable carrier excipient. 136.
2886?1%’6-phar maceuti cal conposition of claim 118 wherein

the solid oral conposition is a tablet or a capsule.

137. Thggco = e : j

ol | d Porin A enaraBimd of CIRIGRENEYFs LBl lokDliarbixia
charagiefifeddleyt aoX-tprPoerder diffrastips paitera cpmplisiag ajralitat AhuB10.8 °20

nd an infrared.spectrum conprisi at | eas e .
and 4 P B HOP PO RS, 3405 ReIEclef b b ALt SRR and about
1663%238. The compound of (-) halofenate in a crystalline
solid Form A characterized by an X-ray Powder
diffraction pattern conprising a peak at about 10.8 2Q
and a HAafan Tscemparnd %lﬂsl%gfuatﬁeﬂ dagactesized pe alRaman

o S AP AR, BB AR Bk g o

by a Raman spectrum conprising at |east one peak
sel ected fromabout 3087 cm 1 and about 1663 cm 1.
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