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[0005] Cortisol circulates in the bloodstream and activates specific intracellular receptors,
such as the glucocorticoid receptor (GR). Disturbances in cortisol levels, synthetic rates or

activity have been shown to be associated with numerous metabolic complications, including
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Ketocdzb8s known to inhibit these three enzymes (Diederich et al., supra) and the 2S,4R
enantiomer is more active against the adrenal 11p-hydroxylase enzyme than is the 2R,4S
enantiomer (Rotstein et al., supra). However, there are no reports describing the effect of the

two ketoconazole enantiomers on either of 11B-HSD-I or 11B-HSD-II, so it is not possible to
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ketoconazole was administered concurrently with terfenadine. Furthermore several published
reports (for example, Morganroth et al. (1997). “Lack of effect of azelastine and
ketoconazole coadministration on electrocardiographic parameters in healthy volunteers.” J
Clin Pharmacol. 37(11): 1065-72) have demonstrated that ketoconazole does not increase the
QTec interval. This interval is used as a surrogate marker to determine whether drugs have the

potential for inducing arrhythmia. US Patent Number 6,040,307 also makes reference to



drug is believed to increase the frequency of |iver
damage reported in ketoconazole treated patients.
w( 2@éa7288ddi tionally, U S. Patent No. 6,040, 300CT/IB2006/000026
i ncorporated herein by reference, reports that the
| I
dlmmgs (g h p?a@o%é‘éﬁﬁ%@&mé@d &)}&1 t§9§2§ gﬁsénktﬁc&{i&%ﬁl't gfg&érg g@ da aln
suppoSﬁ dfdha&&s&l’ﬂdrs Cihahmdlcgﬂprﬁﬁdecﬂ) lrgUE Patehs Nutiber 6,0640\3 O’hddses not
the adm nistrafjon of racemc ketoconazol e ma}/ %)e
allow faisthe pasessnalit phhepatoxifdiyasdhamptnod uggs rpigreomes Isolated from frozen
arrhythm a, but provides no data in support of that
assertion. However, as disclosed in that patent,
[0012hr r h?hdsnthardmmainsta eeéd rﬁorme&)\/themgbqticr@emm taed neeshaals $ordesating

effect of .system onazol.e, al.t hou
diseasge 1bq coioRS gy e B PRy e e S rR R of fhebmay be
treated a§ 186&he RPGIO féirel"(ﬁ%fétﬂ}ﬁ&ﬁm Srele8 e AEANRZR KB10MBSazole but do not
adim ni stered concurrently with terfenadine.

preserftuet firesembioea kossee dedrop il issies @f dojgantesac{ipny ansheakyptse side effects

o ketAA0E HEe ek v bR erts HESGaM Afe it on on

el ectrocardi ographi c _paranet ers | n heal t hy
vol unteers.” J Cd.in Pharnacol. 1065-72) have

denonstrated t hﬁUMXr@EM% NW dNi ncr ease t he
[OOlSﬁlr kiél?e fl{e):ge%k nv-gHﬂlc?h Juﬁg? nrﬁe‘rt gmuaﬁgﬁ sgbsve %&1%{) 93 e41}

e ermne ru S nave

enantio@der iYL dTEcaVE Partweibia. unu&‘ohﬁa;taeamcmmeﬁazﬁlé)&aha OR,4S
al so makes reference todi mni shed hepat oxicity

enantiglics Eihg OeT GRAOMSE Ipihe Aaversk of eEsing the qsmemt@é@n Rbthe active

s, R B ST B R 5

accunad stixss(ve é¢cuﬂ‘fuleitmtmgmﬁ0gntlgsle§s festent)tas ddesiseamic ketoconazole.

i crosopes isolated fromfrozen ti ssue
10014}, ¢, 5 % Bisbageects &ﬁé’é%?e?fdPVﬂEWntﬂﬁ%Ylgﬁe‘H?qleé%fgéPFF%U Seases and
condiflBANRESift8d with @RlvhizE BHREARSSIs ?}thfc%ﬁ 'rétbéjcﬁsacthl% and other

assocl ated wth elevated Corti evel s or acti
diseasss anheonditiynsitkat tcae e Grdathd by owlcinggofizot, ios diseses ot ccmd1t1ons that

t that a f ect ket oconazol
can b bl pidpeing Eheleeolleh, bropudar Sl gr el iy Hbniigring o
pham&fcelq{dagcdlﬂﬁscmtﬁﬁlt doBfhSniAR g tRINMRIEEalE] SR cBYE BRLENtRF the 28,4R
ket ocona he present i nventi on neets these and

ketocenaaele enawtipsner supsirivnlipor prifrelyNveNdf 2R @G I8} ocPhazole enantiomer.

roorPy ks B et et SR e s G iR famgitons
compti§ihg aﬁ)hm@ne[oaﬁtﬂmll a@pabdnazatcand’a the@peitic4By effédtive ANt of
0 Zét he ot her enantioner in the racemat eg at reducing the

€

Ot ketocenazplsrenantiqmaer sybstantiallylon eplitsht ireeidhe AR ¥eketoconazole
enant%h‘?e? Mzge& H)?tusé H‘lethgﬁieﬁ%dg%?ﬂ%e 18{/@ thldloes not lead to

tissues

BRIEF DESCRIPTION OF THE FIGURES
[0016] Figure 1 shows the effect of the four ketoconazole enantiomers 28,4S, 2R,4R,
2R,4S, and 25,4R on plasma corticosterone. The figure shows that the 2S,4R enantiomer is
more effective at lowering corticosterone than any of the other three enantiomers. The
concentration of corticosterone in the plasma of Sprague-Dawley rats was determined four

hours after delivery by oral gavage of 200mg/kg of the indicated enantiomer.
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of raceid k&OSIRALE18¢s infREsDyPRR %ﬁ‘ﬁﬂsh%rraée‘ﬁnmét%c&{az%t TNEAUC of

at lowering corticosterone than either racemc

the phesmaeakiretisinsolle shoren in Rignreet waserlenlatedreecopdiag entheitrapezoid rule.
e T NG A—
dogs esedleilgonts lthedhcrbdke in F\(IU Catifdepehdnt of tRfole i WRICK thYracemic
ketoconazole was administered. '

[0021] Figure 6 shows the effect of prior exposure to the 2S,4R enantiomer of
ketoconazole on the pharmacokinetic profile of the 2S,4R enantiomer of ketoconazole in
dogs. The pharmacokinetic profile of the 2S,4R enantiomer of ketoconazole is not altered by
prior exposure to the 2S,4R enantiomer of ketoconazole. The concentration of the 2S,4R

enantiomer of ketoconazole in the plasma of dogs that were dosed either once with the 2S,4R



oral gavage of 200 ng/kg of either racemc
ket oconazol e or the two enantioners (2S,4R and 2R, 45)
w@e@seTassi n raceni ¢ ket oconazol e. [0019] Fi gur BCHIB0@0026
the effect of prior exposure to ketoconazole on the
ok| e o)
enant%o ‘Bﬁ 8a1§{)@¥ hgq gsf is gfﬁmeﬁsequﬁ% (ﬂ)%%?tlegtehq’or 28 days as

| netl racem-—cC

compkteﬂﬁﬁmztfﬂa%dlcﬁﬂ}@bmrl y al ter ed by prior exposure to
raceni ¢ ketoconazole. The concentrﬁ% g 4%e racgeni c
[0022) ot Jfiigg Tothewisiihe iEech PERTRr SPORIEE o the 46 4Rernantiererof

ketocééﬁa%?le o%%ﬁ@}&‘f}d‘ & € 982F0L BnfahbYof l&fcicgﬁaﬂ)"l’é’f’l ({o'ég TIWOAUC of

erent forns: I n suspension in olive o
28, 4Rsalantothebd fdetdoonagolé & rmt oerebsatiant pr;or@xp@mles tottha ﬂSI4Reenant10mer

L AT T RN

treated h@ﬂ\@fotr he @l sscc!on?garm {oQlog§UBRSYbRtyldAcs acemn ¢ |
ket oconazol e on the pharnmacokinetiC profile of racemc

ketoconazole in dogs. The Area Under the Curve (AUC)

Lo racem cPEIAIEERDERERISHONOETRFE iy eRiBly Posur e

[0023phar TREHKsNE friventisOproh Rles abdutichIBoieoditldAS comprising the
cal cul ated accordin éLtC)t e trapezoid rule. The AUC of

28, 4R It egonazale cappdinmnen Fubstantigiver fmtlrfflm fige 9§ therZBa 4 @nagiomer, and
et o 0 SRR SRR b RS e, e

emboﬂiilﬁbnt an&ik thak &ted&mmﬁ@io@e d@ﬁermdmmlphhﬁﬁ@auuéa@@ osmon is less
gure 6 shows the effect of prior exposure to

than ZQ/Sojfﬂge&I,iaﬁ ERAREPMST alp@m@g’eothgg $% of tha 1p4R enantlomer In another
emboE@?égmﬁﬂﬁ féﬁlbr?reg o?ftﬁé {%ﬁﬁloﬁﬁr ﬁi‘l% tk'ef%%?ﬁe}zg e cfontent of

nazo e phar maco C prof i
the phahﬁa@ﬁtldd?k celmpm;ltlonmsrles};f thire1 096 off dedRe4$ snamtiontel ted edrdthan 90%
he 2S, 4R enantij oner

of thelisp St sromEr B0 B e e RO MRSy f%ee ofihe 2R,4S enantiomer
mean€ Rk %%Eoﬁzoi&%ﬂ%ﬁ BE@L ?)Rérﬂ}]atcggcgg | Contist sfond0 &8s ida0% of

were dosed either once w nti1omer or
the 2Ryé§ enatsioettr d:acﬂ pré than 38%daftke 2S 4Rcﬁ1anmmnﬂa§;‘hdpresertt livevention

t r 28 as .co red t o.dogs
o iR Tob S5 e ibees Fid RN LpRA B UEE v et cortisol
levels®¥ Q@ﬁ‘#i aﬂth&é&@es?aﬁd‘EBn&”lﬂ@ﬂ fh@i Ry BE nit@icalP N84Ld By Pucing
t he of the 2S, 4R enanti oner of ketoconazole in

cortlsqldg‘sels Fikcontio] aetivay, with heaephaymeecenticalenyositians | 4id in

ot ease r xposur.e to the
underRhdhl e ioR B dsPiLo B b e s ts Tollovyg Section T
descn@@ﬁﬁbth@&@forgﬁe h 9 GER, MR @ndrfiohle ifAIB/atdR 26098l 'éﬁdit ed
daily for 2 ays as conpared to dogs treated only

pham@ﬁ@lélcab@mxm@n@ee@gnﬂmg anSextiom iEdgsprymingindosage forms of the

pharmaceutical compositions of the invention and methods for administering them. Section
III describes methods for treating diseases and conditions by administration of the 2S,4R
ketoconazole enantiomer and pharmaceutical compositions comprising the 2S,4R

ketoconazole enantiomer substantially free of the 2R,4S enantiomer.



[0023] The present invention provides pharnaceutica
conpositions conprising the 2S, 4R ket oconazol e

wepaenisser substantially or entirely free of POEIE2R)6AB0026
enanti omer, and nethods of using such conpositions.

b tia r . ' P s
Lo RSP b2 B RlopbitR o Tt i GRANk O HRmac il Tompositons
contaipih@thagS YR ICabconarqle Enintivmedr Substastidllyan Eatiraly Frdesof the 2R,4S
2R, 4S enantioner and nore than 98% of the 2S, 4R
Ketocepazale BnaHiomst  anot her embodi nent, substantially free
of the 2R 4S enantioner neans the ketoconazol e content
of the pharmaceutical conposition is |less than 10% of
[0024] he ARRused hervix)taicompositind comrimirtgfidine ZRIR dfetdchrazd; elRntiomer

oGP e AL S TS CLTEN e DA SPLLBLLY L 28 o

iPthet bEHAEME e R ti B RIROFell 129 BotBodi €& thit@Bntai
thatdggé}g%?{%uﬁgw;gigs)ﬂﬂnanti omgr alr?d nor e tﬁanOS g/olof t he am

substapBaliRlesnafithe 3ReAS, ketdnonprode enantipmes melatbve taltbo appwtiodéle 2S,4R

t.met hgﬁls or treaktgi gg di seases ﬁnd condit@i on;V ; crapeuti

enantigmiep, 1hafy dayragpi; Kefosmgaole CIpRastions FaHIt abproyeffof fgrapeutic

use. CRHPoFHiSBRERFu1FA theGARHIAY SMBe iR dhtidTBivclRge, T8Hé@a 1y and without
tréeated by reducing Cortisol levels and Cortiso

limitation, cpipesitibnshintwhisle thsHelie hscteesmiacalf cemaids rempiiged of gt least 80%,
or at 1§éésg g{)%pgﬁn%ﬁéa}%@%}“ Ot ‘ie*&gt %ds‘é’(g,giﬁq %ﬁA‘%gs{ @e%ﬁog r%%%aké’rdofthe 28,4R

Pyanl ze
enantiéf€r i bes nethods for preparing the 2S, 4R enanti oner,

s solvates and salts, and pharnmaceuti cal

IOOZSLanqu 3.9 soavioper of kejosanazalgandydie abfaiprdsiey pjissl igsplption of
racem%&%{‘mnﬁ?&lgss&ﬁ&é%ﬁggﬁﬁ%mgg&rgoh@sgmﬁﬁhﬁ ﬁ’ﬂ@n‘@é‘r of pé:éolution

i nvent1 on an s for em Section
methddk hvetldsominkie a2 perbh ekiidled i thicraeatnchglind e asekmétad to those described

. condi tions by adm.nistration_of the 2S, 4R ket oconazol
in JacgWei phnamay ﬁﬁ&%&%ﬁﬂ%@%@é@%@@ﬁwﬁ& @ﬁﬁfﬂﬂg (1950,

incorﬂ()o?@c?% gergé %%&%??&&Xﬁlﬁ@[& %H%%éol&tﬂ?ﬁh%?é tééhrh¥d Bﬁtedé/

enantioner.l . "Preparation © e 25,4
prepatétive clmoamtd geaffiyamt 4 dnmi calnoinPAaothecexatiptadf a suitable resolution

ositions containing.the 2S 4R _Ket oconazol . .
method {3 BRI PATTHE B Bt 4! L agyos Feerimmplc.
mand &Y RSP HAR A6ty EIGRat P8RS £ AnBAE 4LidESudtS RINDBRBES®L RuciBe, followed by

conposi tion containing "the 2S, 4R ket oconazol e

recryséallirationrie isotaihthe alrstea¢dnpertsy salirof itheadegiréd exsntipmich &Y et RpakBer
et oconazol e enanti o " Jne] udes co sitj.ogns.th d
metnqfi o GRARGTE S Biens BF s 25t S5GR oS BRR il atd i Or 45

enantidhes WPREHonANGyithifikattrifahd disstbebaetit 8alt ¥f kedscon®fold Weth (+)-
2R 4S ket oconazol e enantioner, relative to the anount

campler-khanlfpgicaRiknant i omer, than do raceni ¢ ket oconazol e
0026E0TPER 4 8RS o BRI o B PR ARy a veris
of methodk Utlewn fothosx@mrileinathel ami Fdi@ithmple, the 2S,4R enantiomer can be
prepared directly by transketolization reactions between 2-bromo-2°,4’-dichloroacetophenone
and optically pure solketal tosylates, as described by Rotstein et al. (Rotstein et al., supra,
incorporated herein by reference).

[0027] The present invention also provides a variety of pharmaceutically acceptable salts
of the 25,4R enantiomer of ketoconazole for use in the pharmaceutical compositions of the

invention. The term "pharmaceutically acceptable salt" refers to salts prepared from

pharmaceutically acceptable bases or acids, including inorganic or organic bases and



limtation, conpositions in which the tota

ket oconazol e content is conprised of at |east 80% or
w@roobezessl 90% or at | east 99% or at | east 99PGHIB2066/000026

at | east 99.9% or greater of the 2S, 4R enanti omner.

inorgag o theapig g SPLE Ret sy A jshedifé OROUREAE allR¥inkE, ammonium,

reso racemdc

calclu.{‘he Eé}ﬁﬁﬁ F2 L ferRus NithREn hrllighémumﬁnlﬁaﬁ)@nag eenphiossgsbtaygium,

a nunber of resol ution nethods wel |l known to a
sodlmpernrsimmcsmlusJ and the like Thg emmenien ealumpmegRestun, netasgiym, and

AT So G HIES:pPIARB Gy AT AR See i

the sol1m ESriPeHnedxed imaloed thatyne afyetnbstmemrd?amd eatcalyd Ies inttheform of
esol ution may be c?rrled out b Aﬁ%ratlve

hydraiep %chﬁ@%y%ram e sgbatesr and wg ydrates,ofihy 25-6R

t f
o B 6L, FRLGHr on4Tod R 0 omposions o
the présent mvemtionoal i ¢, mandel i c aC|d or N-acetyl derivatives

0025 A e b TSl 4GS Do

prlmaﬂf stddd El%i‘tlﬁﬁ'aaﬁ‘ﬁlh&'@ﬁbsuﬁﬁéd ﬁﬁﬂl‘é@ 18hcli®hB gttty occurring
obtal ni ng conposi'tions of the 2S, 4R enanti oner

substlw@tmnmes,awblyc dmines,ahd bhsic &R emshmga mesigsyeuchi as agginine, betaine,

catteif, SE0b B NEPRL A e P B G OR o, 2
dlmetﬁﬁ%ﬂoe%ﬁoﬁ&hé%l%ﬁﬁt étﬁf,@hecﬁﬁmh@t Ncsﬂmﬁaﬁd)@h&m al-so

prepared directly by a variety of nmethods known to
ethylpﬂmgiene@glwmme Blicesaming, histidiie, bydaphanane, tisppropylapmine, lysine,

methﬁé\gnan&l l‘F‘l Iglﬂnhl?e %e?a&?} 1&)@{3&1@ V\béo)fyﬁ){me resins, procaine, purines,

reac

theobedbnkin€HetBylafing itGinbhyRACRS, i polamim) dnd frometlaind) dfidthe like.
sol ket al tosyl ates, as _described hy Rotstein et al.
[0029] Rot Wihen theegompiound &9 by @mmwéf@rlﬁbasa@éaltwné?wﬁgﬂred from

pham{a%lﬁ{cﬁﬁf ﬁéce#a%gggcldsﬂh%l fr%slﬁ&tgahﬂ\ﬁﬁﬂ toté)agn 2 a?(%s g{éé'hvécg&smclude

maceut | y “accept a
acet1c2&nﬂz§hc£snﬁhﬂnbmmzomf cargthocsnifaniol etricy Bthmulfnmbhﬂimanc gluconic,

h ceuti.cal OSItI ns of t.he |nvent term
glutarﬁlﬁ@%‘&@ml? 3%{ @eela? onie, iaéEFle mglgicmalic, dn%fsf fie,
methaﬂ% andc%ﬁﬁ@rﬂiﬁﬁw%hl%{ﬂeﬂlcaﬁlﬁﬁpﬁ&m SudRBRE Sutfiric, tartaric,

'ncludi'ng i'norgani c or organic bases
and pﬂoﬂdemnsuljamc @cidy amsk t@a hike. Iﬂu$tda$1ve ﬁhdlrtracdﬁraallg dcdeptabie acids

. bases [ e aI nmoni cal

includegiy By draipree, tpineHlgbio ek Biso R aLt i, SAbFtRp acids.

Ketocaﬁmwwﬁpomé AR YMAbasie), %euause@lﬁhdtr&kae rglid §as1carmebbem
The amoni um cal ci um nagnesi um potassi um and

ketoccsmdol@mpmbvsd cambepandd andl andled an amenypheinegceniical lyaceptable salt
armaceut i fornmul ati ons aItS|n he, sol.i

o2 BROERFEHE Ry s E it A dbveted AP Etef pefiillo o

pharmn@c@icaRy bécchti®dld @arm of

[0030] Suitable pharmaceutically acceptable salts of the 2S,4R ketoconazole enantiomer

include, but are not limited to, the mesylate, maleate, fumarate, tartrate, hydrochloride,
hydrobromide, esylate, p-toluenesulfonate, benzoate, acetate, phosphate, and sulfate salts. For
the preparation of pharmaceutically acceptable acid addition salts of the compound of 2S,4R
ketoconazole, the free base can be reacted with the desired acids in the presence of a suitable
solvent by conventional methods. Similarly, an acid addition salt can be converted to the free

base form by methods known to those of skill in the art.



hydr at es and pol yhydrates. The solvates, and, in
particul ar, the hydrates of the 2S, 4R ketoconazol e
wepaeviasser are useful in the preparati on of tPEI/IB2006/000026
phar maceuti cal conpositions of the present invention.
00 ald nGfd1lde ACES t%?
ous1] o3 TR Bl S GbEOR BO BRI oAt AGSE0N AL e

28S,4Rt mddoaﬁ%l@éﬁdﬁﬁ&meﬁﬂhﬁﬁmthﬂrqﬁuﬁml]ymnve nr:jmodnrw of the enant1omer
natural ly occurring substjtuted anlqgl clic a %1
Prodragrre sempoynss thak arfA0gucHp fRTaRayHFR sacgwé CHPRuAds as ey are
being JGiGEod 18 PSP SR Aiihae b aqministered to a patient
[00322- di "ﬂtdsythamha@ﬂcbammﬂ porﬁposdmmﬂﬁjh&atrv%mﬂhampme the 2S,4R
ol ami ne, et hyl enedi

ketoc R A BTl e B EIBSH R 45 ERGUR Hith VRS es S thereof, or

a procﬂ?z(g bﬁ&fﬁ% RSotatlcHAPIHRRYE AL ABbinhiSH Wah aPREANAGLHECAR d08sptable
nor phol i ne, piperazine, piperidine, polyanne resSins,

carriep ambw’bnﬁa}mtuplm wrrmg;cely Frso bf Bi2RedS enandomyr. drpnes embodiment, the
am

phamageTenl¥orisSin ol e RE R BB TRIRRRLT Be 28R,

enantfofr 6f k&tdédrhz618dr RPhRmeRaitRAIy eEpRBRY AR GRES Teald! ay
accept abl e aci ds, |nclud|na I norgani ¢ and organic

pharrrea@p@yallsamp@@ﬂwmﬁew deteg @beys phmz@m%m pefgptable salts of the
2S5 4I¢)§1ﬂlﬁﬁbl%er &ﬁ%ﬂﬁ hﬁ) EL?‘clﬁl cfo gl’tloﬁé fnﬁiu e, bgltt Qlaer}ﬁ)? lﬁHlféﬁ't& 'the

hydrohmdhae hihosphate n&@éalm (ﬁlim@ratel acttate,,mmlam cesylaal autd sulfate salts.
met hanesul fonic, nucicg, nitric,

[0033|a>ant BI@Eh éhwepe%lﬁelbpﬁ%?the atpguBl o the 2R ghaniiomeg of kgtpgonazole

or phﬁ'a{ic&tfc%# Q&%?Té'bfeoéalt cché?g%qufﬂl%‘g dr[d% ‘Jh]b légndl{llblll H}SIBJ @éalté’(? the

nar maceut | caf [y acceptabl e actds I nc e clit

route blydi daltiomdfadnhiniktratibn, dhé physival &tributgshod shehgatieat, 1nclud1ng weight
ul furjc, tartaric [ conazo

ds.
and o émﬁflkcé‘iﬁ"%atglf‘?? C%%%@C%I@nﬁﬁ%ﬁﬁﬁ@nw @cqogf{rggﬁqn@ethods well
knowﬁ_ I’L‘@th%% 481K E0R0 IR 2RI BhiTRROMBE Nt 8Rc1BSIrBRIR S@E‘ﬁjon IT, below). The

 ed as a non-pharfaceutical |y acceptabl e sal
pham(eec@tlcat corhpastiiaeed that ipvedionsin decomgnisptly pwlatedan gnit dosage
hen .c nve t.ed as. ﬁscrl %%)he ein

form }z]g}emé) S S lclg}olvgp | TIUACY as rpﬁfg%?er%fq@bardgumstered
orallypb%ﬂf@ﬁﬂl%t(hﬁﬁidlﬂg ﬁﬁb@ﬁtﬁh@ﬁﬂs SinfahSoub, atﬂaQH@aﬁleﬂBus administration),

ket oconazol e enanti omer i ncl ude, but are not linmted
ocularly (onhtealmissadnainisiratien)crectally puimonardy (nasel orzarel inhalation),

. droc Ior| robrom de, esyl ate,
toPlcagK' % ﬁlgl%ﬂg’f(g é%g gﬁ%getre acet ate, phosphate, and
[00343ul f "ﬁh@% IghnbSeuticll contpp sitiogPaf b idRnBdn éﬂjﬂfd”@r‘é}%iéd BRbddibining
accept le acid addition salts of the conpound

the 2$4R Artoganazelnrappiiemen with o selectehpharmaeeutisal C@a@etr@scqmmﬁ to

conveg o Skt A8 R B RS Lo e PR varigey of forms.

For eahalple, lcamaafdr oalrliguid eommesitionsl idctudehe gf, Waeer, glycols, oils, alcohols,

flavoring agents, preservatives, coloring agents and other components used in the

manufacture of oral liquid suspensions, elixirs and solutions. Carriers such as starches, sugars
and microcrystalline cellulose, diluents, granulating agents, lubricants, binders, disintegrating
agents and the like are used to prepare oral solid dosage forms, e.g., powders, hard and soft
capsules and tablets. Solid oral preparations are typically preferred over oral liquid

preparations.
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base form by nethods known to those of skill in the
art.[0031] Pharmaceutical conpositions of the

WO poentaseh can i ncl ude netabolites of the 2S, 4RT/IB2006/000026
ket oconazol e enanti oner that are therapeutically

[0035]38t i’MﬁlS,glél otﬂﬁgﬂfngﬁnéﬁft, tfl@?]gﬁ*ﬁﬁ@éﬂt@ﬂiﬁf accBhaBloW¥did€a solid and

mpoun at are converted to therapeutically active
the phanmgreuticid carmpodiign @radaliei fog ord adminitteation. Qhensyptabledntms of the
or after they. havg been gdm’ ni st.ered .to a pat,ient

pharmagegisnl CoRROSIHORRO b g RVEE Fral ORISR ACIRE pippressed or

coated PiYISHrh&Rs, GAARA, B8rdl 1@ 0 Sethlin tapRERNABE SR Bt QFRIDs and
of a pharmaceutically acceptable salt, hydrate or

suspessidnsailee otabsadisk dosage s oy @lsorontait ¢ biedeesugh es puw tragacanth,

.thereof ., in conmbinati.on Wwith a.phar eutical lLy. .
scaciey st &7 sEP T piska PR BARAET Wiiprsepaine agent
such ®fcobl@ardR, fotat6 BRARH, 6N Elinid Ai@NEluBAERE sWthts. midhesium stearate;

phar maceuti cal conposition contains a therapeutically

and/ovd $westeniee agrbFHChES suerese SichRe A anedhariRs Capsules may also contain a
liquidket e%%n&lzaosl efa&g fl 9&%&%‘%&&%&;}&%&& m%? %g f&égglllteco S8dsc atings or
ther eo‘fl an a ﬁar maceut 1 cal Yy acceptapbre carrier.

to motily €t piiyeNesl, forh af tRaiishgeoalil. Yoridstapiaa kibtetsmlay He ebatedevith
2S, 4R enantioner useful in such conpositions include, .
shellag, guggt & hedh- Taplets way be coatebsfandsehprpierteor Tadpieyp &chniques.

The o BhentlfBY @55 s AORERNR (A Yoo ATF cofiRf bo varied
from, domexatripleodndtwichdiB]idfitatiomrabbotrpercdnt kestwnd H@ patcentom a w/w basis.
har maceyti cal ly acceptabl e sal.t thereof will. depend.
10036fn* Fzmathet P bediment B0 R PERp e icH NP SIS SHetBRav and
the pHAFm AR SbAPbEiAbn i iBRnBEY ok 68l adhididtRbaSOR 1ihB@s suitable for

patient, including weight and ot her nedications taken
use incsple omporitions iaclddamyureandedisirsrumbchnaootainiim gddition to the active
. cinsthods well known to those,skilled iln t{;e art _in i P
ingreqipffUCEyse AR 8 PSS 8P UCRELN} i aRyleabang 4 preservatives, a dye,
and/oP& levoring] B&hRR¥LBRE BHbIaG ¢ flg@yPOSi tions of the

i nvention can be conveniently prepared in unit dosage

[0037] or Mnmpothst Aiobediment, thawerasent MveRiéoneaproviges phbarmaesutiesl

oL PRS0 P S PR e o
parentofdlladi@iesioadihe phainiRetiddd) cordpesiteod ¥ t{paedytahtbifed in ampoules

~adm nistration), rectally, puhnonarily (nasal or oral
or vialsigl capsiglh pssepigllycell anaqueeusos denmangops selutipm opefmelgion. These

Ansf - . 0Siti -

compbE05L 68 09 4 (IS0 L TORE bF Al BOTRE 8 H2T5EN propara

with wettx) and agtidrelle iedhidecar®ir fastahhsueh s hedioggprppyc ethdesst Dispersions
carrier ,according to conventiagnal pharmaceutj cal

can be BiggsisA dt Bycerat HirilrRalyetedpns gyeols.are mixiresdhorapf igrojls.
Tl AR R O S ekl

[00383 colmainethef bmbodinregt, dyepliasmaq@uésatyvateptelsle cammieois aliguid, and
the ph%grggct:e?ltiga dcogltpgg{iog ?s Oi%%@%a%leus%?u%oin.n T}tlehgharmaceutical injectable
dosage forms, including aqueous solutions and dispersions and powders for the
extemporaneous preparation of injectable solutions or dispersions, are also sterile and, at the
time of administration, are sufficiently fluid for easy syringability. These compositions are
stable under the conditions of manufacture and storage and are typically preserved. The

carrier thus includes the solvent or dispersion medium containing, for example, water,

11



manuf acture of oral |iquid suspensions, elixirs and

solutions. Carriers such as starches, sugars and
wor@sotasyst al | i ne cel | ul ose, diluents, granul ap¢CTEB2006/000026

agents, lubricants, binders, disintegrating agents and

h i r . i .
ethandf? forybEE FlaR URE brof ARG ol B ol RUARGRIR CoBf Hiable
mixtubey theleof, ahd pegpabladilons are typically preferred over

ral _liquid preparations.[0035]. us, in .one . .
100353 1,5 oA 4ROHer cPaOgIRP R PSRt g s pR Al SRiet 469l and the
pharnfaceidall cARFodititeh 1B PRIREIGH thEREmOPARASHIsitBF. FSr Rctafbl et

for oral admnistration. O her suitable forns of the
admingstzativnc thetphemhacewtinabstrmpasitionos pravedddrinarsuppesitbry, and the

adm ni stratj i ncl ude, ¢ r.esse r coated.pills
pharniegyital bRl calfos i GG OBEES SERybpiRRt fifle dn Smother
embo@iHikrit NEY harhRBhRICE] comffodion 3REFuB SRS Ak RAS of THeEnRintion is

solid dosage forns may al so contain a binder such as

prepaggagntor topigat apnlivatiers 484 the Z5utk ketogengrolegnagfiimegriin formulated as an

. excikpieats, such as dical Gi ’ te: .a o
ointrfgiE e S4k el o IRRRPI Fa gl uiable ransdermal
delivat aysbms afe l@bginih ¢heazt.d; a | ubri cant such as magnesi um

stearate; and/or a sweeteni nP agent such as_sucrose,
[0040] 5.t BBephasmasetichlAonHOSIEAPS of 1B Thveytian also ishidgisystained release
compbéigUhs‘?' Shfthdik @&%aﬂéd“re?e%seacd‘ngﬁ&sﬁ%o% linc 0 th Q%SS4 RE in U.S. patent
material's nay be present to act as coatings or to
applicunidh pyblidatiop Nosi 2001500 13834 p20030029eB3T agel 20020555 and PCT patent
.instance, tablets he _coated with shellac, .sugar or
appliggHeR Pul?ié‘tﬂtléflé‘f%a‘f}mg@%&?éan 91%9%%@ ORYHed s prporated
hereiﬁﬂ??éi&%ﬁé’é techni ques. The typical percentage of
active conpound in these conpositions may, of course,
be varied from for exanple and without limtation,
ahout 2 percent {o about rce on .a W w basis.
K S B Tk as e A e
acceptable carrier is a liquid, and the pharnmaceuti cal

conposition is intended for oral admnistration. Oal
[0041] i quAdsotediabais, eny switablsroiie of admimnisingdioni cah ba smiphayled dex

.syrups. and, el i.xi.rs ;,and can contajn,. in addi.tion to th
providilig ARerin Sl » iitape BU HEIASHL plerAY npghpnce, such s
cattle[Rér8e6, piBtkhRé) ALY ahd@ AR cal AsBIRASHMBI VR SmetBodY@sscribed herein,

flavoring, such as cherry or orange flavor.

and/or a
with 4 thempputically séfepiive dasp efihed¥i4R envatipmes &ior exammplag dralprectal,
. Ar oyvi r i cal L] he 2S. 4
opifl A8, B AR RS s IR0, O By A Do
formssidoiude sibied, itohesi-dispdrsions) isaspzhsiatk)sslubblisatagzales| di€ams,
. pharmaceutical conposition_ is typically contained in
ointmgp{sotfresolomdtha fike. dn gy rabedinedsehihe Fratyest mgthods of the

. . ] |- ut i . i .
e T L
effective dussgeeoithe activaringradient wapies dépendipgemahe paticilar vaigdund
emplc?g;gl(gpgt; %glggtl}qj %‘8;1131%1 %grgqtg‘?ﬁf’lgté); ﬁgqtrggée gfua%lgnir?isstration, the condition

being treated, and the severity of the condition. Such dosages may be ascertained readily by a

person skilled in the art in light of the disclosure herein.

[0042] When treating or preventing the diseases and conditions as described herein,
satisfactory results can obtained when the 2S,4R ketoconazole enantiomer is administered at
a daily dosage of from about 0.1 to about 25 milligrams (mg) per kilogram (mpk) of body

weight, preferably given as a single daily dose or in divided doses about two to six times a
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can be prepared in glycerol, liquid polyethyl ene

gl ycols, and m xtures thereof in oils. Typically,
w@e@parmsi ons that are in diluted form al so coPCHIBRG/000026

preservative. [0038] In another enbodi nent, the

day. PBE Hugtfa% bh¥o ﬁﬁﬁaﬁ Q&lhﬁ;é%i%h{ 'tl?erthh% é\u caﬂg bfectR2%mount

naceu Ica ’s an

will g&mlralty ‘tﬁmadn'ﬁhﬁt@étafnrthe mmige 050 i mg te®0A tnhgepeicobaeg encﬂmimg put not
. .. i.ncl udi ng agqueous_sol uti ons di spersions a

timite 5 et dbste A PRRSH ST oG U BB R Grpmaliple, usually

conseélﬂiv%qtaﬁ9 hsseé%ﬁtﬂe%ﬁuﬁgteﬁa%ﬂ%aﬁ&a§ftr@ertﬁleﬁd e 95QR | €
he"tine of admnistration, are sufficiently

ketocdﬂauold eﬁatrtlomwyphmymacngml bcvmgosﬁrdm beadpusisteredrag different times
st abl e under .t he ndi tions of nuf act ure.and st

of the g Tniop® Eifogisprty TS BiprPenfs ok At pe oLt el dude

evenitgd)€n BMNE UmBYdiHERRRS ShtRRal w&apamls qaéeadaalbrégmnﬁﬁrstered in the
exanpl e, water, ethanol, poly ycer ol

mornipg. 6Eisd tetaé dgﬂsydfmaganﬁthb Q&ABqumoyézqgv ﬁlﬁm@omeyﬁmls yan in one
embodiichfitine Pl afsHT KA & ahonar, AT B8 okey o diabat s o

aboutQaf, hh@fndsﬁot@en&@h% esafsin bb@it nbamga@eaubmcﬂio B0/TRAEd ¢ds€6f a typical
is provided in the formof a suppositor For rectal

70 kg aéwli hrman,ghe tatal defly deseafibe sutRdgtocenarg @rtantmnprscan range from
t
sbou 304 A1 HRPSRLIEL Y i NEn BB ARECHL R soms

about\SGO intg. @hisl dosagebebe edibsted tembyide ties mﬁmmhmﬁema kesponse
onposi tion ﬁsef ul in tge nmet. hods of .the inyvention I

l0043br epBro8g enhedinggt.dhe vaib 4psags forahis syitable fg oyl admlmstratwn and
0
contalﬁﬁt)ﬂ&%ﬂ%éfé eﬁgﬁ?%?ﬂ%&ﬁﬁ% fs Egéﬂhglg?gf @'ﬁmﬂst eQ cﬁbéﬂ:ﬂﬁﬁhactwe
exmplbniamhadeamrhe includediin afbelly panitdér freduktbn vhthe 2SR emmtiomer of
in the_art. [0040]. The phar gaceuti cal

ketoo gl A0 PHESeS P (Rt e drd Shoth R &6 St the
followifs B8Re conpositions. Suitable sustained release

conposi tions include those described in U S. patent
application publication Nos. 20050013834; 20030190357;
antha@DEANGRAkAt and Phdpdasrt applGradd ijon puBthdt@bhi on
Nos. WAL 1258 and 0152833, gach of jwhich i1s

NOAIREUrPdtelinger 1 NnpRYokgioeNce. Nr Unit fit
For rrscellfﬁlggéjency and Duration of Adm ni stratl on [0041]

t‘a%t % UveE, d'MO(i’l?ie&%thFastU“ C UI UIII III stratt+on

TTOL

N
can e&}% for ﬁp maidfal ,| typi dildeyt a
.......... s—of veterinary—+m nrfance such as |

"nffCQmSTﬁF(i]p igs SLARY, __dods, Mhd |cat quSiiﬁ?gTﬁmtqo
h Masnesium Siparetee] net hod@/Adescrl HedNFer di n, vibicant
| hélodloads] Sdmohy ef f‘ﬁf{h- -881519@?"3 of 2S, 4R Glidant

cnant iDioride For |exa rectal ,

[0044] The excipients listed in the preceeding table can be combined in varying
proportion with the 2S,4R enantiomer to obtain specific drug tablet and manufacturing
characteristics. The drug tablet size can vary from 1 mg total weight to 1000 mg total weight;
for example and without limitation, from 100 mg total weight to 800 mg total weight. The
proportion of the 2S,4R enantiomer present in the drug tablet can vary from 1% to 100%; for
example and without limitation, from 10% to 90%. An example of a 400 mg tablet with the
25,4R enantiomer comprising 50% of the tablet weight is provided in the following table. In
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topical, parenteral, ocular, pulnonary, or nasa
adm ni stration can be enpl oyed. Dosage forns include

w0 2be12881 t r oches, di spersions, suspensions, sSPCTIIB20616000026
capsul es, creans oi ntments, aerosols and the like, hi

this exal wylch ?lfy en \gér% ﬁrga{, etv!;iﬁlt{h gjtc&%‘ 4&5@9&1&28{&: a!nﬁet‘he listed

maceu conposrtiron |
1nact1ﬂbib@h§k§£1ﬁl%r@§s@dl hya dfhsleddiategablats. cal |y ef f ective
dosage of the active ingredient varies dependi ng on
the particul ar conpound enployed (salt, solvate,
prodrug, orrmetabotite), the mode of tration,
:’gg{é?‘i t
ty

the conditilon being treated, |and the y of the
condition. [Such Gemmgeatimay he’a¥cErta eadily by
a person skilled in the art ijn |ight of(mghe di scl osure
herein. [00@Z]V %érgﬁtl ng (or preventing tlhe

di seases and con ?Ctlsr as ddscpobed| hez@ n,
sati sfactor &ateconazale obt di ned when the 2S, 4R

ket oconazol g adm ni stered at a daily
dosage of frg%gg)bou ﬁ.fl}.lldrtatg’aboai-425 mi89.6 grlans ( ny)

per kil ogram (npk) §¢‘hndy weight  preferablly given as
a single dajly dosgicifiedi n di i ded doses about two to
Six tinmes aday.Mﬁ%csﬁgtﬁhn@dm nistration to a human

adul t patiept, napeut ijcalPy el f k49 vel anount

will generally be admnistergd in the range [of 50 ny
to 800 ng per dose, including but not limted to 100
ng per dose ZQCbrmtgﬁ-elﬁ Niose, amd040) n4p.per| dose, and
mul tiple, usvaty—consecutive darty doses—wil| be

admi ni sterep i fodloidsliBdisont tiregygent. The 2S 4R

ket oconazol g enddioksigeNFphar naceuti cal conpositi on can

be adm nistered at _differe the day. hi one
enbodi ment EM@ %gea{aﬁeeﬁ\& eu{qeé d seaCan be
adm ni stered in thqogaqenl ng. |l nigy®t her4()gm)bod| ment the
opti mal t herapeutie—dose—ecan—be—admmstered in the
ng. The total daily dosage of the 2S, 4R )
10045 o1 o GRisiablet EmmmatioRupr ASAR kelaeoneaolseisalrpiedan S Patent

T
ketoccﬁr[aaﬁlleabalﬂxbse,’lﬂﬂmﬂ‘gtrd‘rp walxp ahd Mi\ignmyum [Steatrdte. Watsgamﬁleawere

70 kg adult, hunman, the total daily dose of the, _.
generatdl AHOWe BROTPERGHE lafHar MaHE o T Sl s SRl T dred in

an ové} fid 15 PoM R]e%QQQ ifto %ab"l‘é’igw‘l’ﬂllnllagﬁf%l@rﬂ StAREE an BB 1oROE R starch.
ove, from aboUt 50 t o about 0 ng. This dosage

Tabletsazyerb eommessﬂdmdtdmlegrﬂus then llewsop@mal mecthadibam fheunétbod of the

0043 d t, th t
invenfi fRp S ATPEE e 8PS P BOHTFTY, B8 PSET O BRSO
tempePAtBreR ard Wt SntRIMRE SR KRS dof Mol €& 1RIdEFHoIegFadafid 6)3(1(&ftlon) (Farhadi
phar macol ogl cally inactive excipients that can

and Mahekii (206d). i nAaanspmtrqphemaidtraqmmeﬂmd rfWhatlcf@nnmfatmm@f
4R ket f.the
ketoo RS LRE OO ARG RGP 1 ARG o SEiRBRr o el 867

i869. U1 Japan 8001ety for Analytical Chemistry), and oxidation reactions are accelerated in
the presence of water and elevated temperatures.

[0046] The solid unit dosage forms of the pharmaceutical compositions of the invention
contain the 2S,4R ketoconazole enantiomer or a salt or hydrate thereof in an amount ranging
from about 1 mg to about 2 g, often from about 1.0 mg to about 1.0 g, and more often from

about 10 mg to about 500 mg. In the liquid pharmaceutical compositions of the invention
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followi ng table. [0044] The excipients listed in the
preceedi ng table can be conbined in varying proportion

wowaok/orasel 2S, 4R enanti oner to obtain specific BPETITB2006/000026
tabl et and manufacturing characteristics. The drug

.. ,Lablet, size can vary fr '
i L R SRR S o5 8000 s
from aB&R 1MMg/htabbyve 200 Ingd @l 808 thegapeatiaallyeffgtive athbant can also be an

proportion of the 2S, 4R enanti oner %esent in the drug
amount egsgig feam abenty Ommglml foghayt 10pme/mb in encerpbedinsyt, the dose of

. W [ i i ON..: .1009 0
the il p@ihacki el Elphibichl RARaAYHELs AR Mot SABERH G5 Bl B 5,0 .
In anothbr éhBodimbhtethewldk@dtbetweanrabwitdien] amd 8 Ind. ncthe tignidg
tabl.e. Inthis exanple, dry Ienqi were nmade with the
pharmgceytiegl gomposifonsct dho XS G o S EROTS  ct pepianeous
waminBf ) RN o0 18Pl B SBiyhtd AR o
can rargetfomo nbaus 060 Iwad mgadrant ean baadifiniztredtt sppd ofczetvean 0.01 to 1

.6,040,307. This fornul.ation included rhe active dr
g Y SEkes » SO REDRR SR oY Bt AU AL Bty e amoun
of the YQUR enBAbrMRGAL i@ iRlnE Motk 6:1 MEin196 20 WP W €an be

generated with the ketoconazole, |actose, water and
adminigtered attagatelvf betveesa 0g)0d mullreimuieetod. nVmthuitebyeithey ofia

rior to conpressing.into tablets with magnesi um
Subcutgtfe 4 gt ]éltré‘?ﬁ%%ﬁﬁﬁémbrg?hr?ug{l‘ar ch. Tablets were conpressed
[0047]2nd Ao abbié, $hé ShambsusicAohipdkitioRd 60He iRAtbM&ill typically

met hod of the invention described above using a dry
be adngnistegedolionp Bwdiiple gansexivsslaygmfos perpds ranging figen one or more weeks to

e, RS A SR 0IAE y EWpeimen. o
pharm4c20£idgl compPosittvnssgrahé indpiidnodre hdmihisreret dst thetredthent of a chronic

] det er.mi natiion of ketoconazol e based, on the oxidation
disease, sgrdifighor indigattop dpriasatmentacaiads rpgiggdiame ranmonthgg fwelve
monthg‘ﬁﬁgnotﬂgeen}ﬁ%ﬁelﬁoﬁfe %@’41{ Qr{anﬁgﬁlcxy 5 '&ﬁﬁﬁni.%f‘e@ £dih %)16 Qaﬂ?o five
oxi dation reactlohs aré accelerated In the pr esence o
years. lndrethe pchbetiavat,che 2&HRamattiones.is hdOihidterdth &osns iyehrsitui 20

osage forng. of the rmaceuti cal  conpositions of the |
years. f gy iter SOCO et he %ﬁﬂﬁsﬁnﬁ%@réﬁ SR Hl_aﬁalttfisrﬁé% regpission
from tite $idase BF fop MY He®riiefaeeht I N an anount rangi ng from

about 1ng to about 2 g, often fromabout 1.0 ng to

[0048]abo (The dutritign ofadininisteatiof ireacchbrdanveawsh thelfetgds of themyvention

00 .. I n the |i.gui har maceuti cal . co si.tians of
dependiigh FRgiskie on ondifih b B elaiih i PR g Rizcion of the
pharmABAHEMI cBinpbiifor Bt R REP RN Ss dRSBAd EctditioddSdnd the
o .from_abouF 1 no/m to about 200 ng/m". The
individuabpatisatis reaalignytoghe reatimest. anpunt can al so be an anount

rangi ng fromabout 10 ng/m to about 100 ng/m . In one
enbodi ment, the dose of the liquid pharmaceuti cal
conposition adm nistered is an anount between 0.5 m
and 5.0 m.
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I n anot her enbodi nent, the dose is between about 1ni
and 3 m. In the liquid pharnmaceutical conpositions of
wo b@eioresent i on desi gned for intravenous or subPCI/EBRE@U®0026
adm ni stration the anmount of the 2S, 4R ketoconazol e
t he anmount of the 2S 4R enantioner can range from
about 0.01 to 1. m and can be adnmi.njstered at.a
L | o Megrods derabeding 1ofteases anconarnm avith gt prapacgusich
sub ' ous adm ni stration.
Al tggltrlllgtglﬁge y&.{t}l%%ﬂlg%r%ﬁcﬁitq of the 2S, 4R enantioner can
range fromabout 0.1 ng/m to 10 ng/mmM and can be
., ..adm 'st,erg,d gt .a rate of between 0.001 m/mnute to
Inhibitig) | Op L PRISRL PR i t her of a subcut aneous or
[0049] | Nt TRY 28 2R natHBdrif kot Sihzole A9 §ighifdanthpmndet ifRY®e péigeight
har maceuti cal conpositions of the invention w |l i
unit at fopysirimglthe/plaema dericanisationed phyviolegicelly petiveglaeacartiopids than is
. ays for. perio I [ f ] .
cither (o fiBfonafe hERS oty of MRS iPfag BRI ARBY ] the 2R 45
enantioa$er. 89 additidAnday 89monstiated ie tHedt pures tnd inhtke Examples below, and
~ pharmaceutical conpositions _of the invention are
as distinefrfrom sacspue ketaponapeles the g ABfnagtiomerdnes Hpkcayse & Haw dependent

B
offer sighffiedhtiatapedticberSitdReematiodo imyolvisg the riimisitteated dfraremic
one _year to five t_year s hi _anof.her enbodi
i

nt, . the
ketocopazolgrindfia eatairah of dseasasiansl &¢ ltéanSra}sm@eﬁgﬁgﬁvateédevds or
aberraﬁtgeﬁax%f &?@M 6F inlecﬁp QELARAL of difiRsdIn HRiQDNRPEdHH B bSobtained
adm ni'stered until there I1s remssion fromthe di sease
by lowering nornidh eottisbldewdls otwetipdy.i ent . [ 0048] The duration of
adm.i stration i.n_accordance.w th the nethods of the
100501,y GRFRG PR 0 e P G SSIL e P o O peate of free
fatty adifi€BbRIChdif 36 ti8hb EWheh OxitYeANfradiYia8ids aét iR An Qhtabb@stic manner
phar maceut i cal conposition has aneliorated the di sease _
to insuiy mpthertven medusongdisulioresnsitvity inHbe liveti (- ¢ ingreagiagihepaticsinsulin

. reaction.to the treatnment. ||| . .Mthaods,..for..JTreat. .
resistafgel S-rBRo g Al i eE AL A i b ot e tver,
such tHaP RO bdrRFit9fis fuitBed MBI Obrtisohilks Biretlydhcreaet itBGimount of

Synt hesis [0049] The 2S, 4R enantioner of ketoconazol e i
the rat¢ §mdfingrerezyman eonirodingeslaeqse prodpstipe by s liier- These agitons result in
i i : i ' icall .
sl DO S R GNBAL LR BodlOfSh BLOL R opaic
insulinketistandd el Rslts ih psitdidipoprateinisnthesis by faedémi and so is a major

ket oconazol e, the 2R, 4S enantioner. hi addition, and

contribyging dasiorste the deslipidompaknnvgingatignfs With tpe? glakgiss aad m patients
with l\/%gb?gc esgyﬂ@roﬁfe. Bldok\Gho Lﬁ&ggrhaggfﬂl@iérggtggggeé rEncelife a

ant’i omer does not use a ti endent
greater probability of developing type 2 diabetes in the presence of abnormally high levels of

cortisol. High levels of cortisol can also lead to hypertension, in part through activation of the
mineralocorticoid receptor. Inhibition of 11B-HSD -I enzyme shifts the ratio of cortisol and
cortisone in specific tissues in favour of cortisone. The 2S,4R ketoconazole enantiomer is a
cortisol synthesis inhibitor acting on the 11 hydroxylase enzyme and may also exert its
therapeutic effect, at least in part, by inhibition of the 113-HSD -I enzyme.

[0051] The present invention provides methods for using the 2S,4R enantiomer of
ketoconazole, a cortisol synthesis inhibitor, for the treatment, control, amelioration,

prevention, delay in the onset of or reduction of the risk of developing the diseases and
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I ncrease in exposure to the 2S,4R enantioner. Thus,
the nmet hods of the present invention offer significant

wao besapsst i c benefit over nethods invol ving theCT/IB2006/000026
adm ni stration of racem c ketoconazole in the

conditighE B deasinarac GRS ERar Pyt Y bR s BRI rEipalidh pacient,
particuld¥s 4 @AiYeR bn@ EmBbdiRREE thel Iﬁeﬂdbd v obveb arteldntinieaitidicof a

obt ai ned by | ower nornmal Cortisol |evels or
therapeagicaly etsfectl[ve @B@}mﬁlf%h? %%HR&emn@@I%mantwmér or a pharmaceutically
accepte?ﬁ%: %"&R’(])ras t? @Sre% L é&l?s?a?ntlta 1y 3H gntﬁ'gl&h fo?le @c&;azt)f ce

aCI ose SSU en ox

enantlcfrﬂért Ycoal(idptﬁleﬁcéuffeﬁngIﬁroﬁﬂﬂla@mea&tdrmoﬁmnﬁﬁr to [ nsul in
the liver, redu0|ng insulin sensitivity in th
l00521| i v@ort(sol aetivityican sordTTye R p Jaree ARG af diseasss gﬁ%ﬁ%bltwns

r
ntaa 51 3800 548 ZWEREE) hehBond g Bl Byl
insuhnsrenstaery ad/hypertensiom hesecahdadler dpasdssinll camditionl susadpliple to

i ncreases the anmount. of the rate |imting enzynes
treatmery i CARPGF HEBSRE (b BTRIARIR 265pdise IIPhS Hefhads of the
inventiof bt ONS cfissibdiow N 1 ncreased gl uconeogenesi s and

el evated | evel s of glucose production by the |iver.
Hepatic insulin resistance al so resul ts in inpaired

Diatel AR A Sy A 55 R A DB BB R
[0053]pat [Ezﬂieﬁes% tdusbd B maltih1ehRioRs aid nhddt Biadpl ﬁﬂﬁa’iad@éﬁiéd by
Met abol i ¢ Syndrone. Patients who al ready have inpaireéd

clevated| levads ef nlasras gveesehyrerglyepraial ?élrthfz’) fasbng blatet Sl?h@iﬁ are two

generaﬂi%%o%@g?@f {I}{:g of rz.ha%e %? e[@e ](%IaPé S% lnrg E}‘i;‘ gxrpal%gnts ngodélf:e little or no

1nsu11nmi’etlioﬁﬁbn£ﬁhloﬁ|r6g111it&z’ig1uédle RydRictiSm shditilidatoRamt type 2 diabetes,
t hrough activatign of the mineral ocorticoid receptor.

in whighypatishisinseduse ingulip apgeyen exhibit mernsuringmis@lasgma igsuin levels
i V QUL
vt 30 G SRR PSR AR el B
same tﬁms:j dldn?milstratymg h}q&'r@yéelfrhh kﬂatlentls adth type Qdidbleees %ﬁﬁcally have some
roxyl ase _en and may al so exert its therapeutic
degree@ﬁ%s&t fncgfo fhedicorn %ﬂﬂlgyasgwrrsmf.ubﬁuﬂmo 1 vBs 1 dhgbeles is typically
treatedtimlﬂ'%%ogje SUNENE RN Jdﬂﬁl%@ﬂere-ﬁr{ﬁa Ri&seAt 1 nvention provides
lfﬁl usi ng the 2S, 4R elllantl oner of
[0054] ket H@Wﬂopet;enm Eih typsdj dighyetdsitepically ddviehipt "dusulif ossidtiree", such

trea contr ol I or at r ntion, delay in
that thg £/56%0 B s Sttt sosond RBidhegb iy Blamﬂésﬁhn-
sensﬁrH‘ﬁfssdéss ﬁ@iﬁﬁ% AREAE rlFUeI' I8 9dLS t@stsuése aSdindifs iR Patfefﬁts who are

Corti sol or other ‘corticosteroids in a manma
insulingesistenitbut damot kaviealidbptea havmelevat¢dhinewlén lewtls tiatreorpertshte for
t hod. nvov the adm ni on of

et iy RSP et PP nE O e divsThae B S mypptients with type 2

diabetds£the pRiRARGhE1RN vV, @9&T wRén e BRY IR hieahdufficient to overcome
accept able salt or solvate thereof, substantially or

the progpynced igsuiip gesisiance: Ieslting indexpeeelptemiarPaticits Nvathstyp@ 3 diabetes
may algchﬁav%aetlév‘%{gd c?r%“a?ﬁé ngrtlsglqevetls any érsp?'g etidh ratey (see Lee etal.,

"Plasma insulin, growth hormone, cortisol, and central obesity among young Chinese type 2

diabetic patients." Diabetes Care 1999; 22(9): 1450-7; Homma et al., "Assessing systemic
11B-hydroxysteroid dehydrogenase with serum cortisone/cortisol ratios in healthy subjects

and patients with diabetes mellitus and chronic renal failure." Metabolism 2001; 50(7): 801-4;
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[0052] Cortisol activity can contribute to a |arge
nunber of di seases and conditions, including, but not

wo povb788t 0, type 2 di abetes, netabolic syndr oP&l/1B2006/000026
obesity, dyslipidenia insulin resistance, and

rten T es r di seas es an ondi.tions
and Rihan APp T B ' Wk AP S RESTaNRO RY BAS W5ph PRl
respondeny @Hﬁlb@lr}eééémh%ﬁfeﬂ X0ae." Wnk 1 Phisgo MEIddeAB0IM et h2002; 282(6):
i nvention are descri bed bel ow.” Di abetes, Metabolic

E1286-80ndhiodini etaid" Auspeiniéen ¢ sslbals@galélwaere@mplusn@uwsth[tm%%]habetes

melhtug| %%é—%@lﬁtlgosl 3 uslez eSJX% 1zed|t p'ea@g{? g, el’?na%g;};mél%Oﬂgsfﬁ(@ 837-
844; Ligletl e SBlefyhtgo edtghnishe Eﬂliﬁf)lry doride 1efvarstm remeﬂyaﬁaee ty]Sb & dabetic

enerally recogni zed for of di abet es:

veterang “'igm@ﬁocrznomwo&at L6t 640, B et Gatersgier @ Gposlt Clehing's
syndroflg@? b2 &Q&t%@ izt EW? b&di ﬁﬁ%&bﬂ& gésgf@S?sos 13,¢ach of which

tion an I on, bet es,
is incomb'rea:dfd lmélnéxytrsfepamﬂ)u Becdsasoitisol ia ndwémeWnE(xd'el St Patent No.
erinsul i sma insulin, leyels, that
5,849,@%%%@0@6@%%&% o) TRIFE ASULB Reskitance ad foo prime
i i £ g
a5 A LY ML AT e ot
glucoselowtbat Sse alyanmh leyalh & Certsotrndiedt meulof resistansd ianman: impaired

suppreifi sy P PR o iy S detig Qe ORs EAHNE Shiias pogtreceptor
defect é‘ﬂiﬁhﬂhﬁéc%ﬁ‘d M EﬁHo%ﬁ%bPMetaﬁ)Q@%J 54‘('9)‘\@‘5{1318; }]Bﬁﬁésf‘g“a{n%
type 2 diabetes typically develop "insulin

Bj Omtcrre,s iTsfmavﬁfeets of gqtttllsoltqmnsulmeseeslﬂmy inpfusobes Ul icta Riysiol Scand 1992;

s bisTts ARt 55 Fabiteon-BfladTSEREREH dhcadf e and
lactate gﬂicﬁﬂé‘t%ehésﬁﬂ%rmhﬁnﬂidﬁb Nigh g dry ﬁ@ﬁl%()t 258(l 0t &Y €569-75; and
Insulin resistant but do not have di abet es have

Khani gndelasiekd"Gatisnl |1mpr¢%99eg1§cqmager@91ﬁpe hemeses: {ts fole frethe metabolic
syndrofn@s'%l' ;{;@(g { Jgf‘c}) ?Bﬁf“altﬁ gﬂ% f ?l{no §§se ncglgg a%ecﬁtée%eln by

referenpé.asma insulin IeveI s, even when they are el evat ed,
are_insufficient to qvercone the gronounced |nsuI|n

[0055] esP%rﬁlaWeteor yneenirelieddyparahysayid thpt eifies ndaahetss tl%aaﬁmlhted with
1ncreas%o Hﬁ)rlgldﬁ& ?ﬂé@ %ﬂ%@mﬁ%ﬁ /n‘ﬁJrlsaﬁt}h Afofth Y at%ges ﬁ(%tfl&% s ;9 g]tso

t1so or productlon see
associatdd, bd't]PﬂHeaﬂy andsndirectly grithbesitg hiypereensions indSzﬂteratmnd in lipid,

lipoprofiiiy 4BrR o L B e A Galio0r PaGHS DopoyPe S dishetst atpyshinragped risk
of cardﬁﬂfascuﬁﬁ%%ﬁ@g’leﬁmﬂé Sd. g”étﬁel%gclgrom dd'o‘?ﬁa?)? REfH Gliscase, stroke,

dehydrogenase with Serum cortl sone trsol ratios I'n
penphdﬁéataSWalsdlsqae@ thpGl’tﬁﬂlSlpHI naphtapathiy; hewtopdiley asd mahbpaﬂngs
chro r failu e." taboljsm 2001;
Therefgig hrathecoobRar ot elftosh hSigotii Md 2ol bokisgh, oPpaity) ima
hypertdd@ion@Rd &rititaVly hiaysrtaht i thd clialca l‘i’lfm%gnrrﬂeﬁi é%fdytreraﬁﬁﬁﬁ%?ﬁlab@tes
clinical research center stud ysi ol

mellitugnbhsqrtesent inventiin movides 8theds for such therapeutlc control by the
administration of therapeutically effective amounts of the 2S,4R enantiomer of ketoconazole
substantially or entirely free of the 2R,4S enantiomer.

[0056] Many patients who have insulin resistance but have not (yet) developed type 2
diabetes are also at a risk of developing a constellation of signs or symptoms previously

referred to as the “Insulin Resistance Syndrome, Dysmetabolic Syndrome or Syndrome X",

now more widely known as the "Metabolic Syndrome". Metabolic Syndrome is characterized
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E1286-90; Chiodini et al. "Association of subclinical
hypercortisolismw th type 2 diabetes nellitus: a

weame/Tasst rol study in hospitalized patients. "PE/IB2006/000026
Endocri nol 2005; 153(6): 837- 844; Li u et al .

by msu%?e\éﬂa%?f%l az&%\gfélgggdﬁﬂbgrﬁéyr\cyc?l@ é—is ulm 1?1,|rﬁigf1 Blood pressure,

low HBldl@(ZdSlB Jogh YOROT) tri%%Eﬁdeﬁﬁ(cBérﬁalEdéth Lmrﬁﬂbﬁﬁ@ eléxtated glucose
Cccul t shing' s syndrome in type-2 diabetes.
levelsoT liwﬁe BRI “ﬂ%thew 't velgg oyt dlabgtss mellitEs ke %tfmcreased

R o T Tl I e

Syndrome aypob@nedpdrexdes hateyabnefrealéivs &) cortisolriehets p'rcn;mutld)mor

esistagce and_ two, prime characteristic
catabalfs i S0 aRoP B BENEE G VRSB Skagin afterial
hyperﬂeﬂﬁb@@a%ﬁ&h&%@@l&ﬂo%sg'E;'z‘élQé%zc%ng 4Hs1. 51@?2)ah§337 F‘I’lﬁﬁ s€k gD
Cortisol-induced insulin resistance I'n man* | ai red

"Elevaé@;bplasrss pmsqifcogcmgenqo p digk betvosendont bath weight amghthe finsulin

i GAREo L LS W BBRL RGP el

"Cortidad km8 ,thmémgc @ﬂﬂro%h@lﬁl@dﬁﬂpAsme"e cehimabs iRl (O%)) t20939|58(4)

on insulin sen3|t|V|tK in muscle. " Acta Physiol “Scand
500- 5,1@912 of whirh4y incapwraaed hereiwdwaecfesence). ah,

[0057]a d ullcr@%ﬁm%{rg St M}J ¥4 quealiggtteeg @?caﬁl?ﬁr?c&g? ﬁ%llel%ﬁﬁs ot atd R %5sed physical

exercifhyigieohlohd 89111 cdniidatidh willi plEb®9colbgic @dagih MUreasmg the plasma
and- Tayek, "Cortisol_ increases gluconeogenesis in

level of dpsitia:by; atd@lméilr%thnrpftsﬁlfowévré%(q & telhwiamedas and glipigidghor
meghtgﬁg&d% Lﬁ%& ﬁ@ Zl%g‘u 4lZeta cagho ?%ﬁ%@ dle 11§suh%1,e aﬁ}d/ogrby

|ncofporate rel y re erence. ersi’s _
injectionobitsnlih vhen lslyllimygirgas&mmgﬂlhﬁideﬁbmh&: ineffebtizbodaBFedudt in
associ at ed ﬁl‘tﬁﬁ?h |ncreased norbi dity . and premature

insulityeqnegiiratipns Righsnawgh (g stiawdate H@Wéwsa%arg tisgog) Hewever,
dangeﬁ}%l?fCIb@tl&%l@@ﬂiaﬂﬁar @ﬁ&isX c%‘?f’es{lﬂ Jaéi‘e eli tfbv%pgfsﬁgli’lln

hypértension, "and afterations | o | pi popro ein,
reSIStaacﬁjcaanpdtlmpw}l»rmcarn net abolism Patients with type 2

tes. i ncreased ri sk of ,cardiovascul ar
0038 ritiERi s redtiog LECRSER Ridlet Pl e by Mk Giey A iopease
liréenSiBS By, reéul Bl BRGERIn ¥aSplcicelis TR
msulh perte%srl onﬁllfgﬁlgphrgpat hy, nneuropa C)? z:\nd ret‘ﬂeﬁé‘ﬁ%’" hy.

bigu reBo pbenfpmmaipé mdtformon tcamcauge lagtic ecidesif ovesrs; @si diarrhea.

o0so, P TR SO OB S, RSO BB

newer tcla@élbffﬁﬂﬁp cﬁfndﬂ thabRiHvRDebE bﬂldrﬁéiéﬂzeﬁ@@ hBviag %Bfen’uﬂvf%f‘ £rh91'ibrat1ng
provi des nethods for such therapeutic control by t

hyper %lmﬁnﬁa &nd gthebsynagtomp of twe dtdiahetésy Théskagenty ercegase msshmf
sensm(fﬁf nrzlél é{ﬁ% rqfe{fgpga\hg ?ﬁ% %}FE sﬁ@é g%sglﬁ%anzé;il § li)%% go%plgjt chrrdction of

the elevated plasma levels of glucose substantially without causing hypoglycemia. The

glitazones that are currently marketed are agonists of the peroxisome proliferator activated
receptor (PPAR) y subtype. PPARY agonism is generally believed to be responsible for the
improved insulin sensitization that is observed with the glitazones. Newer PPAR agonists that
are being developed for treatment of type 2 diabetes and/or dyslipidemia are agonists of one
or more of the PPAR o, y and & subtypes. One disadvantage of all known glitazones is their

weight-increasing effect, mediated via an increase in adipose tissue mass. Another
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[ 0056] Many patients who have insulin resistance but

have not (yet) devel oped type 2 diabetes are also at a
w0 p@k/ozfssdevel opi ng a constel |l ati on of signs OPCT/IB2006/000026

synptons previously referred to as the "lInsulin

iad LR N, TR AR AR IRy e
medlavedaiadlumr@mdmorre i's characterizedby insulin
th abdom obesity

I
O S R R R SR A e erdonsins
such 53199 VMLKQ{S éohaﬁ,]w&&lat ﬂalmlmﬁh 'coﬁ&‘ﬁ% ﬁ%ﬂo%@rﬁbohc

el evat ed ucose | evels. These pat ents
Syndmmen dhe pm;lntdmmholp mpetsrthis deeh é’ﬂlesmmhﬂ iinterion previdds a method

o kL AREL, BhE e R APk B oo

manu@dlﬁkﬂfﬂﬁ@nﬂﬂ‘iﬁe@@ﬁiﬁch aRthicatl iAchA¥Mod QB@% d zfd'nﬁﬁls’ceﬁng to said

Cortisol |evels, productlon or cat abol
patiergatherapautically ¢fétctive amentaf a phapgarentieal tcompemlen comdining the

eri al e her osc).er osi s.
25 4 B0 Lo AL k8 HBSELAONI L 81 BROR SRS e
embodiﬁh@ﬂ ahemeﬂioaﬁﬂﬁse@% tre Sy p£D 8128 8s. A dliSstrafioh bNK therapeutlcally

between | ow birth weight and the insulin resistance
effectixerpapoymt of a1 m-hchmd@ﬁeu lnlaibltmuab ag 98P, 4R k@peornzale@Bantiomer
sl

subst¥RAUY MR Rl SRS SR B e m e RS so0aS BB oA

ameli&fAfind theesaiptarhs Mﬁ’dl@libté@parﬂ@ﬁlﬁﬂg by iledt & Bnd¥dministration of a
reference). [0057] Treatnent of type 2 di abetes

therapeytigally qfipciive amele ofiped lﬁmm@raylammhmor suhed thhySuRal

oo G S B e P uB A B T b rsae, ity b

candel oif prdvda tiRciHsed oFttyd 2 @Rb&bs.sul fonyl ureas (e. g.
tg}lsbuI? am de, .and gl %,%I zide) or neglitinides, which

[0061k i By Fdgcing dnsyln é@seséqnce an@mnd@mrg senins ghiceseent moreal

S
Concehﬁ]}?t {}P u ?Ega{é&%?lﬂ%ig O |t1<§D gg{&snwgerfq’?@faflsé)gﬁv\'? Gtiligyip the
treatmemsaﬂdt preventios of condituis eidt laa¢dndstsy e 87aBstedatinsulin resistance,

m"ludb% st &V@g%@%@@é %tbgsqﬁtiﬂ) é@%@ﬁéﬁm@@m (' Syedronte, X",

nce
o 305 B AE50L L 5
retmomtbyl wetiopathyf n&y:lhmpaﬂw iy priematuiry edrdRVEsdule deRER.

10062}, 1> acBesRERLTE ot biscl Baveeen drsoiafcueish obasgy: which may be
assom@t@@ Wlﬂf thk Bblﬁgﬁof%ms%[ s ﬂrrmﬁ?t@ _?E@égﬁnési%% 2 dr}e?gl Gagﬁ%'éséérg (also

nausea, and rrhea 0059 I azo
knownypsg abgominal) ghiesisy nﬁpdnfecmigrl Viﬂcamﬂhbcthmnﬂal&bésﬁ& BRESElyaksdciated
of conpounds t hat. have been
with e Rl B n er R R o slemamand ot aséprs
(condlt'iyﬁ)sé‘irﬁl epdms) BTN QLRI Sfyhﬁﬁ)tli‘i’é"’éuﬁf as M PEb1d0d lp?é%?&rg elevated

These agents increase insulin
VLDL and reduced HDL, as well as diabetes. Thus, the administration of an effective amount

of an 11B-hydroxylase inhibitor such as the 2S,4R ketoconazole enantiomer substantially free
of the 2R,4S enantiomer is useful in the treatment or control of obesity (e.g., abdominal
obesity) and Metabolic Syndrome. Long-term treatment with an 1 1B-hydroxylase inhibitor
such as the 25,4R ketoconazole enantiomer substantially free of the 2R,4S enantiomer in

accordance with the methods of the invention is also useful in delaying or preventing the
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sensitivity in nuscle, liver, and adi pose tissue,

resulting in partial or conplete correction of the
web@sarmssl pl asma | evel s of gl ucose substanti alPgI/IB2006/000026, ,

wi t hout causi ng hypogl ycem a. The glitazones that are

onst 5 o Sk e e P BB GpoRn s e 2s.am
ketoc@ga%ﬁg AU P gugst%&ﬁp%%f%! JFEME AndRichfer E&gcgﬁﬁﬁatmnewnh

r the inproved i1 nsufin sensitization tha
contralledelistedd wkérbisthe glitazones. Newer PPAR agoni sts that

re hei ng devel oped. for, treatnent of .type di abet .
0063} 1/ Bruisaffsgnoicy sﬁ%%adlg}eéﬂ’é%%?ﬁe%% inyengorL gy dss p @iegfod gfgreating
obesifyRER., abdémAAfoBEsRYh MR SmmENish phtRatinalbd@esith tAlatment, which

known glitazones i's their weight-increasing effect,

methaveahinagiresds adnaindsteringde sald @atient adhgrepanticaldy effeotiys gmount of the

25 RGO agun SRR Syl b bLBE QR ARl Bpgwise, n
anothB®sthiRIdeslet] thelprédedlt iheéidhiptoviddsAN@Bhod e fr@atfr%fm'bﬁﬁolﬁc

need for new nethods of treating diabetes and related
Syndregiedn pirsssmakiycpatiest inmeed af sushdreamamt Wik cemprises administering

I | . . _ Y ) o
o A R A0 % XL B B S G
the 294 R &etvconareRdnantiorpéravibsiastiallyfeskelod theoIR U8 @adntivgner.

di abetes, and the related conditions of hyperglycem a

and insulin resistance in a mammal i an patient in need
Atherg%l%ﬁp, lt,z?%ﬂ%m, )ﬂp gijt]engﬁntnh od conpri ses .

admnistering to sald patient a therapeutically

[0064¢f f eBhibioraoD14u lagbsteropisini¢thylase dndal redwotioash thelbsterol and
... contai ning the 2S 4R enantioner of ketoconazole )
inhibigign of it droxylaseastivty dea mRntRNER Al draomEtt of rortiselare beneficial

. odi . e hod | s used, to treat type. 2 .
in e EROS RO gk PR b YIS b e By dosion ana
dysligddreiatcongibamng e @fveRpmbht 6F dietostarbsls adhdihisiatiod ofauch

as the 2S, 4R ketoconazol e enantioner substantially
theraeptigallyr effagive mnawten adtdpdarestirel denesiexlpsgdnhihiter andtannd B-

control Li. nd Lgrating the s toms, of .
hydro&%geepégb}%gg? a@&ﬁ%ﬁi{}ﬁ[}vkgo zarea i{%era%lastantlally free of the
2R, 4eHantbmbF nl Wbeﬁéﬁ@altiheqemﬁ%bbﬁedlliﬁgﬁfeta%t i € oA$ER U lor

of an 1l b-hydroxyl ase inhibitor such as the 2S5 4R

prevepianplemesigniien, shyslinifeniay and sikerasalérasis.yinfone embppdinteat, the invention
providl S SRADH LRGSO AL Al DRI R B

treatmieitl waidngethod vomprisies béhmiteaingtd sadipatiantn therap&itieally effective
gl ucose at normal concentratjons, the pharmaceuti cal
amouplypfRharmaseytissl compesitipy eontaigmeshe S AR ketasonazals enagtiomer

substddtB11 vﬁ%@gmtzggggl arﬁ\éﬁfg}_i on of conditions that

acconpany type etes and insulin resistance,
[0065] nc| Indinotheo bebbdiynept, Yips mrasdny irsvbnliun pravidebe sethod, of treating a lipid

. tabal i ¢ Syndrome (" Syndro X')., including each of
disordsf éggsiﬁ%?fs%tﬂs SEPUPSRBT ISR dRaRIdemi hynsghiRdenia; he
hyper&¥dHUcBidBmidl hyp&thdlesterolemia, low HDL, and high LDL, in 2 mammalian

patient in need of such treatment, such method comprising administering to said patient a

w

(DD

-

therapeutically effective amount of a pharmaceutical composition containing the 2S,4R

ketoconazole enantiomer substantially free of the 2R,4S enantiomer.
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retinopat hy, neuropathy, nephropathy, and premature
cardi ovascul ar di sease. [0062] Excessive |evels of
WwW@006/0%2881 have been associ ated with obesity, wWdTIB20@5y000026
be associated with the ability of Cortisol to
Sbvkstinulate adi pogenesis in general and visceral (also
%&nown as abdoni nal ) obesity in particular.
[0066Y! SCRIMMifiGPIOTHNBhoREOBldNethFasd 96 d@stRRAGh 3haEst¥ol fnd
gl ucose i ntol erance, hyperinsulinem a,
inhibiipp eft If-yydreeylasdentivty anih stharonfiachoamofn of dotisalrese beneficial

_ and synptons) of Metabolic ndrone, such as .hi gh :
in tregmg PR A Eoke o SRR VIOB AR ARG BRI cpBrbute to
the scAerifyl AR G Blity]. Ff"“%_he‘hﬁ@ @O NdRdihRrh®sh 6f 2 ﬁ@rﬁlﬁglfétﬁ:t‘éﬂﬂé\éﬁective

anount of an 1 hydr oxyl ase 1 nhi bitor suc
amouRSH R 4oetanostamit demethpkst inbibetor snrbait Ali-hgdroyylhseighibitor such as

the 23 4R E B oD g i B U g 4 o HoAS i can be
benefE113R Rlsét&g?’)fﬂ%ﬁﬁﬁﬁ% HeRPerii§ %mstcﬁﬁﬁfc@%keé%gn@&nﬂédiment, the
b- hydroxylmase i nhibitor such as the 2S, 4R ketoconazol e
invenéioia ptavades i rsethed aftréatiink yn fischemmfstioke e@Rt 45 patdemt iromeed of such
i n accordance with the nethods of. the invention.i :
treatmgnt S5{0SnpHPd Foripfing ABIRTHE) SRR R HeBReBeHisplly offective

amoufPE&S] parmeshacldbinpobitioh BentRiaineaRs 29 ARkt ohhzole enantiomer
hydr oxyl ase i nhibitor such as the 2S, 4R ket oconazol e

b-

SubSt@ﬁ@ﬁViﬁ@ﬁ@ft@l%ﬂ%nanrfree of the 2R, 4S enanti oner
in conbination with controlled diet and exerci se.
[ 0063] Thus, in another enbodi nent, the present

Alzheimsresdikénze pr ovi des a nethod of treating obesity (e.g.,
abdom nal obesi ti% in a manmal i an patient in need of
[00673 u c hinhttstaemeht4o lshosierohderheshylesarandi asteduciipmiinichelestenoand

i O BT A £bLSbEPAFUBAR) o et
in treéet%}ogtdg%lgl%iﬂl&’ﬁf BRBAdeOBB ausd 41K & rtidd? had) ‘%Q’?ﬁssociﬁtgg Wti)‘;rh the

odi ment, the present invention provides a net
develpprogitiofi g xsimpids disesSy auld o neluciominndoteateralrihpagh éretuse of statins

may 35 (e SRt R Eh TR s e P RaR o s Belingtiial g ttecive
amougt AT Bt R HeROMPRSE hhiof 2 & f‘%’ﬂfﬁﬁl@ﬁyl%ﬁ@t ié]é{bitor such as

et oconazol e enanti ofrer substanti all ee o
the 2R &Stogomazol coamentiondttsabsigutiably dsdef the 2R S Bhawiotesr san be

B = TR WA M KT —
the ink&dHoRigrbABef methol oRYEaREYA BREINRE S IdVdehde iﬁ%qn%nmali n patient in
reduction in the anount of Cortisol are benefici al Tn
need ¢ wigh iragtment, saidimeshod eamprigieg admivistaringrid saijplatigitaeni a.

dem a.contribute to

e ertensi.on and dysl.ipi
thereg O o B HEO T Y e P BL e it g g 4R
ketocndzbRIeaRHSh&aubitardidl§GEde ¢ tIRITIAS eRdntRndfa- | anost er ol
denet hyl ase i nhi bitor and an 1l b-
Cognitive Impairment, Dementia, and Depression
[0068] Excessive levels of cortisol in the brain can also result in neuronal loss or
dysfunction through the potentiation of neurotoxins. Cognitive impairment has been

associated with aging and excess levels of cortisol in the brain (see Seckl Walker,
"Minireview: 11B-hydroxysteroid dehydrogenase type 1- a tissue-specific amplifier of

glucocorticoid action." Endocrinology 2001; 142(4): 1371-6, incorporated herein by
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hydr oxyl ase i nhi bitor such as the 2S, 4R ket oconazol e
enantioner substantially free of the 2R 4S enanti oner

w@amveheskeneficial in treating, controlling, dJdeCEHIB20¢/000026
t he onset of, or preventing hypertension

refere{l%,/é Aﬁvgﬁ{aagiﬁn g? R P {vgsécﬂﬁﬁg 1]@?1@5{1]?@/3&156 11%ng%or such as the
zs,4th£ete@Joﬁ§§<h§ér9a§lh Smfsubs BTN @Ak b NS dridnfiGRE: feéuu%qﬁ bhe

atnent, ~sal r|S|ngah1n|ster|n
reductsai, dmpibiaeioh, cantrble bﬁpmutntml dfogtitiee trnpernaend asﬂocxafedamth aging
harrm utical conposi n containing the 4R )
and o B A RS DO TBE e e gon POgidsh & pghod of reating

cognité® ﬁ?aﬁﬁféﬁ% leiBhal dg@%@iloﬂ RAnd/eP H&ﬁéntﬁanfﬁ%qhéfﬁﬂltahaﬁ 5‘&1ent in need

pres I nvention provides a net hod of treatlnt%
of suchitysatinatit seiddeetheé bempasing ad;mmﬁe‘lrg touspidqutisntsa nlgtp@itlcally

effectH{c;Sl I élﬂg?tgs}ﬁ@'na% rll a!tlpc:ogt}%g] ﬁﬁug #ﬂ%k{%ﬁgﬂaﬁl e gnantlomer

substd&ﬁﬁﬂ]]?ﬁbé‘ﬂfih@@kﬂ'ﬂ ertantib@ef of such treat ment, such
od conprising adm nistering to said patl ent a

[00691 h e rémth@ﬁ qoaflitipn Wém hxgh eortisaitlevsls are mmmé@eb@ payghlly

1mporg&3 ocf’eg#gggg C@g%lgﬁ plet, h@/héc? %?'?erkﬁi gP C'?%go §rotonin and plasma

prolammamtilc@ﬁgbl intHeakigy, [d@ﬁl@@s]ed lafid i dphiterd wa;ﬂﬁnJ"zmyaiszes 2004;
| ase and a reduction in chol esterol and

127(3} k] b%é/ msArerated heseimbyrsieyengsbregeted theyplagme gortisol levels were
s1gn1f{cr§12%?ﬁfc%sécf‘ootﬂlﬂ L S E%]rreg{? a%éﬁ lass@%@ t?&@se{drﬁﬁa%d évﬂ:h values

INng or 1ScC

in heahtjp eontesis.i hrbmmhlﬁyﬂahem; ﬂie fifventiom proviries @ nhethddief treating
severity and nortality i.schem ¢ strokes,
depressif R aslp?ramaeﬁp Btiegt {WQ 96 Schdzgaments et mthed spmprising

il IS BRI R i o gl

compéztiacofithe 35 4Rdredoronaande erpukismansubatahtially free of the BR,4S
2R, 4S enantioner can be beneficial in treating, or
enantiopiglci ng the severity of ischemc strokes. In one
enbodi ment, the invention provides a nmethod of
treating an i schemic stroke event in a patient in need
Cushing's Swefromeeat nent , sai d method conpri si ng

tenl to said ien.athera uti.cal,l. .
10070f LS fong R EmBRRo oot EforpipaS PYfighpatients have
high coetioRigVERGn tHRE Kiso AR dsft OTRBEE; gh%@!gqﬁay RBK from adrenal gland

substantially free of the 2R 4S enanti omer Al zhei ner

malfinefios disde @ P&y |umahe1 sscondasy tunder, b@th@mcbxcmg the cortisol

ter d
secretggc%%% Q{(IE@I-S% ?% ?}&%Fsa%J tﬁedcgl%gtl))( %q%rggr %rgcﬁéo?a?r )Pf edacgenal gland per se that
dlrectl}&quirbdlft:es Bortibel. Fatients with CehingSehn@omehiRaldestiap type 2
eating or Al zheiner's disease. Because el evated

diabeigh T ieaiherh oS CHOURE 8 S¥BAPResan Maa Iegioval of the offending ftumor
and/or treatment with cortisol synthesis inhibitors such as metyrapone, ketoconazole, or

aminoglutethimide (see Murphy, "Steroids and depression." J Steroid Biochem Mol Biol
1991; 38(5): 537-59, incorporated herein by reference). In one embodiment, the present
invention provides a method of treating Cushing’s Syndrome in a patient in need of such
treatment, which method comprises administering to said patient a therapeutically effective

amount of a pharmaceutical composition of the 2S,4R ketoconazole enantiomer substantially
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devel opnent of Al zheiner's di sease and a reduction in
chol esterol through the use of statins may reduce the
w@ewen728§1 of Al zhei mer' s di sease, adm ni str at i PCI/TE2066/000026
-therapeutical ly effective amount of a 14a-l|anostero
hyd ase..i nhi r
free ofdtﬁggk %g ?r}?gtl%lge &g t{)% @%%n?dg?%tl]og r@ﬁ?&%ﬂé&%ﬁmbﬂ@nﬁb&ﬁ
inhibitotaatiand matykapohe ecarainophuetRimidS enanti oner can be
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Al zhei mer' s di sease. |In one enbodi nent, the invention
DecreRSMhS88, &cBinod of treating Al zheinmer's disease in a
manmal 1 an patient in need of such treatnent, said
[0071 et mdcmmmnmch hage hekm ghiosndo iredyce mssbn deqwtqmn vive (see Billaudel

eut | effe tive amu of a har
and Stlie A Biedt 61 et R OT S P Opa inase St B AbHTeg BY thie difforent
techmg%@n'ty&%Me%mmmai1{51é0)f 5?5’—60f1né6}901%%d4§rﬁﬂ @wrét@féﬁ&e)
nitive | npairnent mentia, and Depression [0
Inhlb@meﬁcsqmml sevtbesis asfpravided by theipharmaesebtiesl nomaoslmrssmse in the
euron sfunﬁ}tl on,thro

methofiSBHing it it SR Pars R B PhucHed) df e e s 3 Fbabdt psutin

secretDAE M AGHA6H, 3EAR M | bet2TISTYI it Has Bserl &)é@fv%d ah isolated murine
Cortisol in the brain (see Seckl wal ker, "M ni r evi ew.

pancrepfic hetpegHo g smprions glugespstippdaadisuliy qulona(see Davani et al.,
el S RRFELL 5 o 0 QSRR 368 o i

releas® 81 Andreailc efats. LG Chdinl 0005 2T 5150 84841 Q,rlnétfrf)mtdd\lﬁreln by
amount of an 11b- h&lgr oxyl.ase inhibitor such as th
referenes).4 o qus; @ebaimente the puysnfioparovides smagthodipf Yeating ée‘aﬁased insulin

secretfoﬂqP %%ﬁlﬁn@lmdn@ﬂﬁﬁ n(e&?b’f d’h 'tfgatrrﬂle%t sggll{ﬁéthg@ (t;om%nsmg

loration, control, or prevention of cogni
administgraigrtveaid patsotc theIapleuma]ﬂ]y a@e:cmge ancbuof oﬁeeplraﬂnadeutmal

compeslfRt e bR EEPRY T DE: SHRRANS A Eoe HGDE GRS

enantiddef unction, and/or denentia in a mamal i an patient in
need of such treatnent, said nmethod conprising
adm nistering to said patient a therapeutically
effective a of a pharmaceutical conposition of

Glaucppg aféfﬁtﬁ"ffgf?‘i{ 05761 e enantioner substantially free
[0072}3f t’ﬂﬁﬂ@ﬁ doanBEAdh ibeRen thOREL oﬁ@ﬁ%@ﬁtl&ﬁ’dl‘ thrgdt ‘Pébebﬁ)rs and the

whi ch high Cortisol levels are reported to be causally
110-Hpk of eniymei andithesuspspiabilityioclaugemar(sast Stakes ef MuiclAlBetder

penph%)al ?? sgcfw#:> | 8 }g lcﬁ{; cmgt%]g{]ﬁggrg%g%g l asgi% gg%lghl?lg% Irb[(lgvesf1 8phthalmol
Vis SROE3) 44(123y316B a, incofitated Béieinttd eBorencey. 7Hiég§u cortisol 1evels are
i ncor porated herein biq refer ence) rteagort ed t hat & asma
0

reporteshta heseausalbiigipertapiia glaugeme dadi plegmea.qlasyen Fied, and percent

e SRR AR AR RS
significamelifferences looviretiswish parcbindreeficotitsehidlidg between normal and

glaucomatous subjects (see Schwartz et al., "Increased plasma free cortisol in ocular

hypertension and open angle glaucoma." Arch Ophthalmol 1987; 105(8): 1060-5,
incorporated herein by reference).

[0073] In accordance with the methods of the present invention, inhibition of 11p-
hydroxylase activity by the administration of the 2S,4R ketoconazole enantiomer

substantially free of the 2R,4S enantiomer is useful in reducing intraocular pressure and in
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depression in a manmal i an patient in need of such
treatnent, said nmethod conprising admnistering to

W@ a00d/0p%8i ent a therapeutically effective anouPeT/IE2066/000026
pharmaceuti cal conposition of the 2S, 4R ket oconazol e
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glaucdted aliDiclitcifll SRaseular pressel fniaaRammalitih phtidpain et of keche
high Cortisol levels in their blood stream These high
8

treatmept; 4id mathod eomprising iwministesing to said Rationd prtasrenquypall eifective
emouh (O3 by P, & B A to R el mer substantially
free obthe ARAS enamtibmenr or di sorder of the adrenal gl and per
se that directly overproduces Cortisol. Patients with
Cushing's syndrone often develop type 2 di abetes.
ImmundBsiey, of Cushing's Syndrome can involve renoval of
the offending tunor and/or treatnment with Cortiso
[0074F y ntIhesitsinidideats states seahcds talserendosis, psoimnasis, ked ovannudet eonditions

or .am nogl ut et hi mi de ee r ".St eroi ds and
of excisioLtErD HE SRR el B UK S BEVIe SSss g syumoral
respordd,/whéh inl fAGQ RAMAL&DrebfInsé Mab be neIre beMERIal td thePafent. Inhibition
enbodi nent, the present invention provides a nméthod of
of 113-H&A-I agtidig hihdghe aBgndammediuntian e gluesocortivond deletd shifts the
such treatnent, which nmethod conprises adninistering
immune reapangsatioiveand acalhleased gasparsel (seecifasar, i"Genetivowniatiod in the

a pharmaceutjcal conposition _of the 2S, 4R ket oconazol e
stress &3FRARSCOPHSPERIEAR 4P %Wai allgrgic neephalopaylitis snsl spplications for
e I TH; b ' i t . E0Khi SOl
Rt EAED: D0 kD 19001900, 9PE0) o
"Gluceenrticgtisigret inimumbefun&gar'e BadHerbs BadtiPrab®es €llindindobfad [Metab

0 j coi ds.have .been shown ta reduce insulin )
1999; JalBe s ol B RiEE Lo B PP RIor G SHEREED): Hppiéagybodiment
the in@e{n&iﬁﬁbg&)&d&ﬁqﬁlbﬁgé bERRAElatROthel ifdHIne RespBRsethaQR1l-based response

_ studi ed by three different techni ques.”™ Horm Metab Res
in 2 mpgnglian pati@lt in BEH-@GuCh Weadmpol; stid thetherdeiomiyising administering to

.. reference). .l nhihi.ti.on of r.ti sol synthesis as..
said i sl il R Bhwane sham G etadlion of e 25.4R
ketocdragol@RhAbme lsubdttially BRE bOtheOR4S BRinebaleg be
beneficial in the treatnent of decreased insulin
secretion hi addition, reduced 1l beta-HSD-1 activity

Impaii%ﬂsr lpaq?@w?i%ﬁer ved, in isolated nurine pancreatic beta
ceIFs, 0 inprove glucose stinulated insulin secretion

[0075] s ednBleusdiinied-ralal blood piegsute dbRb@tdedslaytcer Qdrfisol can
dehydr ogenase nedi ates_ gl ucocorticoid activation and
compgte $iih thicraingrpdecorticoidefer asessdoithy ddasterone meptoaskhincrease

blood %P&Qurezlzécgé@azol%lfﬁé' ety tegt%ﬁrﬂ%ﬁéﬁtts St 1RARA! Y and has been

shown to increase glomerular filtration rate. Ketoconazole has also been shown to decrease

the leakage of albumin from kidneys in patients with diabetes type 2 without renal failure.
Thus, in one embodiment the invention provides a method of treating impaired renal function
or reducing albumin leakage in a mammalian patient in need of such treatment, said method
comprising administering to said patient a therapeutically effective amount of a
pharmaceutical composition of the 2S,4R ketoconazole enantiomer substantially free of the

2R,4S enantiomer
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reference), hi one enbodiment, the invention provides

a nethod of treating decreased insulin secretionin a
worenpabasan patient in need of such treatnent, BEi/tB2006/000026

nmet hod conprising adm nistering to said patient a

f h ceuti cal
TieriASAORI ALY R BRI B AUy o pher e
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aucoma (see St okes et a Atere
disordassh €6 ) dyslipidemdn, QT)llwcﬂlpndeuua,c@) hypepmgilweydmman(%ngl e

oS58 A1 SRR 220, A Rt
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neurogegcaarive diseaseotll’) saﬁmop@hbl(éfi)ala@hrquﬂm (1% nplabpdhy, (20)

v AR o PSR LSRR BRI DS R s

compGiadt, i @lmarAind ks ReicALiRMesObMRicharatnin LaRIMENABE comprising
subj.ects (see Schwartz et al "I'ncreased plasnma free

adminggieting oy the Raiesat aéherﬁgﬁa&%lbfrﬁﬁeshV%\mowﬁ@ﬁ a gm@aceutlcal
compBLiAbis O fe ZSﬁﬁﬁﬁt%E%@E r&g elriljg‘%g glib]s%?é@%fr%% ?P the 2R,4S

i ncor por at ed herein _ _
enant@owor dance with the nmethods of the present invention,

hi bi t f 11 hydr oxyl ase activity by
[0077h it R0 gt Fopeciofh etmgsegtgn%ﬁﬁmpa%ﬁ@%m@th@d@ﬁdpl@mg the onset of

f
conbsL U080 4 S6.plsh A0 AL URE o Bk
tolerange, ()dnsdimeresistanasn ) @lbbmm (09 rdipid ﬂlherdefsv(&i)fdb'ﬂlpl@ér@w (?93
R R KNS TR o
(11) HigleBDIBSels, %@)@tﬁ%@%s‘f@mﬁtsséegﬁe@éjmﬁ'vﬁgﬁﬂérqgstélfbsm (14)

sai d patient a therapeutically fedétive anpunt
pancriﬁﬁ@sréé)s@hdonnnalwbnms (16) onuoflegenerafiSs diRedses (ddp)mopahy, (18)

bst f the 4S enan oner .
nephrfiRfl, (T SRR P Sl SSpante. and Bad et Sanfons and
disordstiokiheas irfsUlie Esibt BBt & a EFRFINRAT B2 ARMENAUSDPMRAETN need of such

condi tions of excessive stress, high gl ucocortl col

treatmgeg F%‘Flﬁ%eﬂ@ﬂﬂ FOmRpTiSig adwamermeég@ thesatient athhrapeuntically effective

T e L TR —

free oDthEIBR;4S amhtiviney and t he attendant reduction in

| ucocorticoid | evels shifts the
[0078]g uc[n another aspect, the present invention provides a method of reducing the risk of

developing a condition selected from the group consisting of (1) hyperglycemia, (2) low
glucose tolerance, (3) insulin resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7)
hyperlipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels,
(11) high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis, (14)
pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease, (17) retinopathy, (18)
nephropathy, (19) neuropathy, (20) Metabolic Syndrome, and (21) other conditions and
disorders where insulin resistance is a component in a mammalian patient in need of such

treatment, said method comprising administering to the patient a therapeutically effective
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i mmune response toward a cell based response (see

Mason, "Genetic variation in the stress response:
waeeweomssbi ity to experinental allergic PCT/IB2006/000026

encephal onyelitis and inplications for human

amour 3 TRl SRR ion TR 4R 2 DN opUk cnticther substantilly
free offtHOZR |48 enantBahérl | eres Best Pract Res Cin Endocrinol
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not digegred e pradey TRMEEL foy & Trgst oot by adieling % o
harmGQReSH dobsifiby tOEpRSing R ph Sl conacatl Ac&paibld QiiRér and a
P mn%ubstant?%@ﬁy free’ of éhg 2R, 4S enakt[%ﬂ%r. | mpai r ed
therapewivally £ffactivieamoun0 672,4R ketosaazdls enpntiomerrrabstpntipdly free of the
ressure.can l.ead tq repal  damage. tis . .
2R 4SFGTRRLEOIR EnET T BnETThof 0 earat i iebedad (o ingyion
may aRb $RSE&T R BehRAPbOdiscieh dndGoaisiendInookich cesisolrlevels are not
Ket oconazol e has been tested in patients wiith rena

elevat¢ch(el gir rormabionzelow aermal Hexels) bat indrhen derapetie beneiit can be
frltration r oconazol e has al so been shown to
Obtama%%?{é%él 81nlghc89[?s§£][?§§1té. of al bum n from ki dneys in
patients with diabetes type 2 without renal failure.

~Thus, in one enbodi nent the invention provides a
Additigralidntionrl Subiet Chgradasatieed renal function or reduci ng
| buni . ' . | Lan.: i s i :
0080} A3 UEE AR DAL 95 P
comp@sitich qaiprisitg the 2R@RAmtetonezdld ynaatibmet substaatidiynfrecdf the 2R,4S
phar maceuyti cal .caonpositi.on of the 2S 4R ketoconazol.e
enantigighisingheiasaensd "4 arnéi(qr);s pqtégldsrftrq%el}fg?gas%ungaﬂn%echon. In

ceﬂairﬁgbg)g{:ﬂs QPR IRGIBBR Y f)ﬁie%?%ngg]eitlg@w%ﬁ’aﬁarmaceleltical composition

conazol eEenant |1 oner 0 n view of th
compriising thei2SHR ké¢tosmanéle shiartiomen sulbstandially Wiek bf the2Re4$ enanmtiomer is

.that the present invention provides t hod .of .
not diggtgsd Wb A Bha et DY e B BB o SR ERUST gl In certain aspects
of the ©BRtiSH, A Yhtieht belr tréb QW Hh ¥ pRRIndaceitfoa] EQWHEHitEOSRhe 2S,4R

tol erance, (3) insulin resistance, (4) obesity, (5 )
ketocdriapold cuirsiontbe substangiplly fisk optheei. 45 eanriompgpisimot diageesied with

and/ 01§ i% %15){1 %{tg(%? hﬁ%eﬁﬁ%ﬁ iggee ?ﬁl%})rq&(?lé%@{ fsﬁrgﬁ\%‘esre §1t gc{n%l%eorrrlis ‘Filndependently
selectéd REMABE FRIoRGAE (8)TlypetdySReb oW glllaase\tél_%fdnb@ [(3) insulin
rest enosis, pancreatitis, (15) abdom nal obesity,

resistanee)( o id§ b Lp ek disasach €0 dadividanin, CyPHEEAA, (U5)
hyper R RA ()b ithe AR R 1O Bby ABLABIL XLVEH PR evets,

(12) attREds8lefosisq( 12 patBerosclerosis and its sequelae, (13) vascular restenosis, (14)

pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease, (17) retinopathy, (18)
nephropathy, (19) neuropathy, (20) Metabolic Syndrome, (21) prostate cancer, (22) benign
prostatic hyperplasia, and (23) other conditions and disorders where insulin resistance is a

component.
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conmponent, in a manmalian patient in need of such
treatnent, said nmethod conprising admnistering to the
waioceTasse t her apeutically effective anmount of P@EI/1B2006/000026
phar maceuti cal conposition of the 2S, 4R ket oconazol e
| S oy - f 4S enant | Q0WeS ., rry.
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16) neurodegenerative di sease, (17) retinopathy, (18

In thip eqiiexprowiding a eynstsatiexmesumyo 1apetyl-#ei4alhdi(2.4-dishiohophenyl)-2-
L T i i T SR

drug d@s @opiccath@iiaté Ineht BEHjéct tewhemhé bag is admiigéeg.

adm ni stering to the patient a therapeutically
[00824+ 1 elékqnﬁeerrm%mntéhe PR ay areiptgrehpve grpsoefl of aleest 14 days

. . p
. 1P SNSRI PO s AU AL Sk T o
of 25 gResentiomevaae bdminifered daigs (a8 aviighoor @bltipkodsly@ntikietration). In
e it I SRR fpsesdrLLon, Sobecied Tronile qrote

enbo B sk )2 RS oL A0 ) BB o B e

as part 8) a bgyres of thglapy,ewhate theaoufsd Jof ﬂ}ep@ydlhsjk ellslb@t 08 daysand where
.(.10). | HDL | l.s, 11) high L , (1
i Y B S5 it oAb U AR amoum o

racenli€Rt6EARLSle réshft) iPARGMERLLA b theldkpd irARE Q@&Q&l obesity,
6) neur odegenerative di sease, (17) retinopathy, (18)

1
[008331 e p%A@cpmMyt,ior( afgirug eu therbistnce of 20qunivl atidn carcbSyrakuosdehy

iR RS A B ACh g e Ay o s
drug die6itt HméreGlibdet Bt ABYY. . Fop dk smpR] Ak (SIS ie%iéllrlg measured on a first

adm nistering to the patient a therapeutically
day, deneted Daydamiiseguest measyemenis ean beombdeambay 7 ehdlor Bay flA@nd/or

S, AR. n i one ubst anti al | ree of
Day 8o G RP E LB B R hE PR ba iR Bl lslasht fhata tovel
involves vesaburiy P1Duowes 24 hovi AULT. flarone @gbotitgend) tAS Bitisol plasma level
Cortisol levels in a subject not di agnosed with or

on Dayrfnd qny & deaskone supsequentiday aplestad Som Bay 7oay 14 and Day 28 differs
by les@ 8Hn b8 ELI09%) Drferably by less than about 25%, and sometimes by less than 15%.

It will be appreciated that, guided by this disclosure, a constant exposure of a particular
subject to 1-acetyl-4- [4-[[2-(2,4-dichlorophenyl)-2-[(1H-imidazol-1-yl)-methyl]-1,3-

dioxolan-4-yl] methoxy] phenyl] piperazine can also be deduced from administration of

doses shown in pharmacokinetic studies to result in constant exposure in a statistically
significant number of similar subjects.

[0084] In a preferred embodiment, the constant exposure is provided by administering a
constant total periodic dose of the 2S4R enantiomer, such as a constant total daily dose (in

one or more administrations per day). In an embodiment, the subject has not previously been
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under treatnment for a fungal infection, hi certain
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(12) aﬁl&rmier@hmﬁ@ﬂhﬁﬁ&qm&lﬁé} (md/a@éular&ezﬂéﬁosmﬁ et phficRedtiimNtl 5)
for]ecaj@e or re seases, disorders, or conditions

sbdorifalERe (P Sedegesanirie icatie (FD FRURAPAYY- (18) nephropathy, (19)
neurop#A§, r(Qb)’M%fEb@hc (Sg% drbfW, :Qldu(g;’)sgch 1?(%:5355@%? gvglreéﬁgl%l’sﬁlp'%églsﬁnce isa

resi’stance, esity,
compoyesit.i Jn Qi’@mndzod(rmnthglmethodmf denineentio)is practiced on a patient who

concu%ﬁﬁr Ll %8%Cer flere[ref% r&%%rw%%grnﬁgglg teseqr ol e{ntlo?ls ( 10)
[00862“ hes 9 &GpBaRAI Bo ke FRURRRAS Blat:0%ipie sg}gvm&& hﬁ&%ﬁé 38:4R

vascul ar restenosis, (14) pan
enan‘u@nmj af ketbcambeale dpes ot @)telrthal pbaiagueoﬂanettdswé thoti 2324R @nantiomer and,

by oo 129N N SRR Bl 5L U8 N o

other Oeigs gat BreQfétabilzcA WA ERIr&8d By tiRNdeSAlhvlyB 8at are ut111zed by the
condi ti ons and di sorders where insul'in résistance Is

28, ARcapieraen  Thagibe ptpsaginyentipn provédes fore methobjoé co- aﬂlynmsterlng

i to. | t
arss PR Yy SNBSS Sl KPSyl i o
aberraht phavmataekineticy lof terioh@yihisharatul opfd@@l&lﬁzm@co&lgﬂﬁé- httdrdant to
one, aspect the .invention provides a nmethod of reducing

the adpyipisiraliom qfgacamic katogonagpleect by provi ding a const ant

[0087{92%’?‘}2&_}?15{1‘%4&112%61 té:%ﬂggﬁsel’ﬁ?/ s)ofﬁhe[- l(nlvgpt%ﬁnchg e co-administered or

otherwise used in combination with one or more other drugs in the treatment, prevention,

suppression, or amelioration of the diseases, disorders, and conditions described herein as
susceptible to therapeutic intervention in accordance with the methods of the invention.
Typically, the combination of the drugs provided by the methods of the present invention is
safer or more effective than either drug alone or of the non-2S 4R ketoconazole enantiomer
drug in combination with racemic ketoconazole, or the combination is safer or more effective
than would be expected based on the additive properties of the individual drugs. Such other

drug(s) may be administered by a route and in an amount commonly used contemporaneously
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| -yl)-methyl]-1,3-dioxol an-4-yl] nethoxy] phenyl]
pi perazine by adm ni stering doses of 2S, 4R enanti oner

w0 bab/ozasel substantially free of the 2R 4S enane¢DMm200G/®0026
t he patient In this context, providing a constant

or sectu{sﬁtl(ffl eﬁgg B arfnay%'%f cal4 %ngﬁc]s t{o%,op(fghe %gj %ﬁm(leg?c&%}%{]ey en)anttomer

substdiia 19Xk oPHe PR, 4S piapeibmet. "WheR a Dhatnbutida celhpesitaess the 2S,4R
not accumul ate in the subject to whomithe drug.is

ketoceip#plei copiiaseer Spbﬂwﬂaub’rﬂeér‘?éﬂ@r%ﬂﬁ FBANIONSE IDEEdR | s

oL iy 425y BoREF 5 S 0B b
other daggs) .and thed B4R kbtodonwzole, enh]ﬁtﬁ)rﬂﬁ'?.ﬂﬁ befutiR&ediRthe two active drugs

enantioner. are administered daily (as_a single or . .
can ber¢torpylated o pbiaaehibstapy R a?ﬂordqnﬁe Yk ﬂéwﬁtoﬁé At theipyention

R s L e
mventomand omerr naore odohmidrigs tasy mﬂmatstmcd:iom diffecerd overidpping schedules.
Tois ool i B yaei8 o linaio with b Ay S laRe e

pharn?dé@ﬁtﬂiaﬁ&&rﬁ‘ﬁdsﬁfbn@ fusé i%QH@heﬂ{%HQ BE thR 'ﬁ?éé@ﬁt iP&ntion or the other
alternatively, a double weight anmount) racemc

activekipgrsdisntigrash masdvletused effentivelyih éawctrrdosés thamwhcm gachnis used

alone! E.E;g%rglﬁggf ttlée 008 F‘ cg,tlt18 ucglétléﬁglggrqsdgsfg f ug‘lebtgéth})gseof the present
1nvenﬁ6ﬁ Rchideitite thie contamhel o ire 6fheflhdtBre@Rorddibhts Sih addiion to the
on a neasuring the plasma | evel of the drug on one

28 4R01Fet‘h‘i9néz@@|%’f’éléf9€}ﬁ’f days. For exanple, if the pl asma
[00881eve}lixat ??@tso%e?qir& that ﬂté%%gﬂlmdsge?gf n[%c‘)m atilog/vgilth a

nmeasure

pharn{%yutilcﬁl eoilasitionayf tRﬁSpre@ernt taichtiord, @fthdr, seﬁar@trel}ﬂoﬂ/\ﬁﬁébﬁ'te ihftances,
one enbodi nent, determ.ning the plasm |evel involves

the sappephgrmanguiical SOMBRRItieR, indudss brt sxejeot limitehie: enbodi nent

o0 GBS F1BF0) o 0y R G

(i) PPARyfagbaistasutlesstht Binzelye. goPiYglitaraieproatilliyabie, |a@&$he like) and
t han about 25% and sonetines by less than 15% |t

other RPAR ligands, pmcé@dlag BBARe4t Juag agerusts, b*»ych #4 KRBi299) aslPRARa
agom%g glfchtaanltgeﬁl o rgloﬂ)ra%e h&lo ﬁlbrayte ezaJF gra‘te and (11) biguanides, such

as meffénﬁiﬁl%nﬂ Phénfdirbil Q) YMUEAYinkuldr ddaldds] dP AR mimetcs;- et h

3- di oxol an-4-yl] nethoxy] phenyl plpera2|ne
[0090¥an &) sefaony @@@tﬁ@é@ﬂfqrmﬁuaaﬁeqwtgmates sitchats tolbuteidd glipizide,

glybu:l‘lﬁe %é?;h@iﬁﬁf%kérﬂﬁlei ?edsx%tl ca?lléy ega ggﬁ uI fdg%etnnﬁf?#B a(n%qh as acarbose);
® glt&lamﬂ ’temoldneapoisty OB 4} tHoke &sﬂbﬁdﬁhm piteRdhpRdtion

he constant ex ure i s _provi O{%J adm ni sterlgglro
publicaBe Nare VLA 3 P00 aBL0 W (HDOBEarcEiaH OV BHEIC; cach of
whichSi¥ Sfbofporfte§ RESIAY ref@bite; 85 'ANP-998EP 4 dhalo gs and mimetics, and
GLP-1 receptor agonists such as those disclosed in PCT patent application publication Nos.
WO 00/42026 and WO 00/59887, each of which is incorporated herein by reference; (h) GIP,

GIP analogs and mimetics, including but not limited to those disclosed in PCT patent

application publication No. WO 00/58360, incorporated herein by reference, and GIP
receptor agonists; (i) PACAP, PACAP analogs and mimetics, and PACAP receptor 3 agonists
such as those disclosed in PCT patent application publication No. WO 01/23420,
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one or nore adm nistrations per day). Li an

enbodi nent, the subject has not previously beentreated
WOWGk/07T®R8EN ¢ or enantiomeric ketoconazol e. | nPONEB2006/000026

enbodi nent, the subject has not been adm nistered drug

. | east 14 t 2 or,at .

incorefiteftheisF Bt refesetsdy O SRR buEHR AR et G Con

reduciaSe mhiBH6R(19Rsia6A] simb ast&iig bruvasteni) TivaRatin, atdieastitid) Hoistatin,
is adog or is a Sprag! rat. hi an enbodi nment,

. . . ue- Dawl ey L !
lavastaii@, Kgpyastatin @n(blfPtB‘t?} i0g), Wik $eqbestienigi(ehodestyramine, colestipol, and

. i . i =\ . i N . .
aatc RS e GG b 1L CRIBAALS i ai
or a sali Sered€r(dy) intititee ofthdlestsoLatsolpeioh) sieh asl foregnample! dzetiimibe and
prevented or delayed with the pharnmaceutica
g

B-sitosigrRbda) 8638 k< Aaphplerbt plorsyltpsierise mhikitans.isueh a5 19E FXaMplg

. but Linited. to: | ' 2). |
ovasfie A58 B ke BREL, M PP il ht e
disclosédindPOT patefieipplicdtioh pipEbdtindedTIVRO 47728129 PiRbbrpBifRiMetein by

(8) hypertriglyceridema, (9) hyperchol esterol em a, )
referepg Y1) jagtiohesity cempounds such asHegffupming, dexfprfluramine, phentermine,

. ' als R | ae, vascul ar .

sibupllEs BAELE Bl ReFR: Y BLARNE Ottt NIRRE R,

antagdrli&y, ef; adegernty @tépter 4ioaRES m) 4rilildal bilk heidpRhEDbrtef dbitor;
nephr opat hy, (19) neuropathy, (20) Metabolic Syndrone,

(n) aggpg iptonded dpruse 1y infngasterygradiions ether thapelycepertiseids.sugh as

aspirift, HIAOREGBldal Mi—ﬁﬂﬁlﬁ@%@?g& . azﬁﬁﬁﬁﬁ&,r%ﬁ E1ob enase 2 syelective,

I'nvention IS practlce patlent o"conc ren
inhibitazs,eind és) ErowEihgrosinegsospntastdiB @TP-1B) inbibitont t hese

I e T T
comp?sﬁﬁ&?@ﬁ@@&ﬁ&is@g%) Qﬁier%g?@{)a}l/]&@?few 1 hg?%,'é?jﬁ?gconazole

the 25, 4R enantioner a extensi on,
enantionmen sibstratially fike v HZRAS Zetogomizole enattiaher (2)tatherapeutically

har nacoki netics.of. gther drugs that .are jzed . .
cffeet AR BF 6 By e RGO pHRRPe PHEE & (1 AT DG aggbitors:
(b) indulli@ séfsitHRre EAstdPHBL thd BldSip cbstRIcRT) PPIAR £i¥ni @ and (ii)

. provides for a nethod of co-adm ni'stering drugs that
biguanides; ¢orrplinand snadimanplogeamtimivneticsy @ ewlfanyketocadatindransulin

i t risks of .aberrant. phar macoki netics of
secretfid A o] SRS Gt BRS AL BPR BB s BB e e eisd Ble-L.
GLP-1 endlbgs @ thimhetics,aind QLA récpRMagotifis,QRY G2 G®: arl2 28 §hd

. The pharmaceutical conpositions of the invention can
mimefes, ad GiRTFERIOE AZANIHY; (DPAGAP SRAGABRnRIege antbiniraetiasnand PACAP

| Of ' t eat,ment . .
sl Dol ) AR Q15K a1 DB SRRy consising of )
HMGdl sk asimstaselinhibitbes, §ii) seqaeserantd) (i ot sotiss slcola dnibstirgé Beid or a

as susceptible to therapeutic Intervention in
salt thgreeh (2 ﬁg’é\lw goniste (W&Pﬁ’dﬁ@“y gpaltagenisisy @it inbibitors of cholesterol

absorption, (vii) acyl CoA:cholesterol acyltransferase inhibitors, and (viii) anti-oxidants; (k)
PPARS agonists; (1) antiobesity compounds; (m) an ileal bile acid transporter inhibitor; (n)
anti-inflammatory agents other than glucocorticoids; and (o) protein tyrosine phosphatase-1B
(PTP-1B) inhibitors; and (3) a pharmaceutically acceptable carrier.

[0092] The above pharmaceutical compositions and combination therapies include those
in which the 25,4R ketoconazole enantiomer substantially or entirely free of the 2R,4S

enantiomer, or a pharmaceutically acceptable salt, hydrate, or solvate thereof, is co-
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Typical ly, the conbination of the drugs provided by
the nmet hods of the present invention is safer or nore
we@bdoeotisse t han either drug al one or of the noPERB32468/000026
ket oconazol e enant| omer drug in conbination with
] ¢ ket r nobs &
oSS0 KELAOIRE S 5o BREPRIE Sobipe G s

examlgélirclude cBmBRRkibhest thé 28 AR ketnibnazd)ﬂiéaénadﬁbhﬂér Wﬁhl &ko or more
ot her drug s) may be adni ni st er ed by a route and in

activeLoppgHD indy/from diguapides spliomhuses HME-Ged tedvctase m,bubltors
PPA}{‘%OEB?S @%Wﬁﬁ%{o&abﬁﬂﬂp iﬁﬂo?g] {laﬁt? gsﬁg?kgﬂ%)unds.

ocohazol e enanti émer su tant| a
[0093PR, 4Busnandrieimtodiniéretha preisert imcatibn pﬁdwdm rpnsthdd oftrédting a

.Lhe 2S, 4R ket oconazol e .enant| bstant | a free
condifig sl SRS (o GRUP CHRHSIE AL Es A REh AL EoRS talerance,
(3) in&fin r@§1st§ﬁ’d’e Qtd%‘éét}ﬁ (%}Q id @sgﬁ@it%' g@hzg{bé‘ﬁs)én%%’u&§ hyperlipidemia, (8)

cont al ni ng uc ot'h
hypeririglyeeddena, @)d’rypﬂItChQﬂnﬁﬁrod;@madé Optowt Hddleivdls,t(hE) higlho LDL levels,

ti d b d.. Conbjnati t h
12) ot eancion oL HeHos ToenoRE: {1y BHrett a9
abdorhin&l 3463y, ( N6y RRIRR Féﬂéré‘m'e g‘i’seﬁﬁe (P @ét}ﬂﬁy?ﬁﬂi&' @8) nephropathy, (19)

conposi t1ons usefu hods o he™1 nhventi on
neuropally.dAe) Metalmhe Spadremedmdd L notherapmilitions enddisonders where insulin

il S L R FRSH o SO e

comptisiglg ediniiidisring foeh paidimgRitpetiadally @AROSd indditd SRS pHarhAceutical
the nmet hods of the present invention or the other

compegition ef thegp¢dt katecospzale erpnfigipepibytaatially freeef the R4S
enantﬂ( @8?:? §ox£{}§(ﬂld]vg}§ﬂa1%?a% tical Lot os q%nc%mlféfn%éiﬂcg)g)épound

ar maceuti ca onposi tions

selected frt)hnethe pRfprdonsistienéft (i) DRFCIV ﬁﬁnﬁlhﬁg ¢b) insdlircspnbidikérs selected
ﬁom&ge or nore other_active ingred |ents in addition to

&P, ORSRIRHRD A FBAR 280RIHS 25H) bipnaridgs; ()angyliagnd fnsulin
analo%t?ﬁﬁetﬁ:"sﬁ sﬁl WY 28 oﬂ?e‘ﬂ&uﬁh%&?t %é%‘%g’@sg ﬁ%lh@d&ldase

tical conposition o
1nh1b1tqrs'e(®tg1ma,gon lrd:dapﬁor am]agmmStsgl(g) GLP I, Gl iranalogd amdoeietics, and

oo S TR T 0 57 GPERERLLA e, SR sa bbbt
PACAIDR%(@)@’ ahfBEPIOhEnetB) an'd'T%@AP r@c%gﬁ)'rt.%' ?S?ﬁts’ Grtbistdol

PPARg agoni sts such as the glitazone
1owerp1gc9@enhs aclocted fiousihgIgraupzonsistimgael (I)HéMIG-KCe)A raduebtase titribitors, (ii)

e, e R ek B0 b S, o
PPARQ)W’(MalP ﬁg&ﬁsts f(@ﬁ ehkibAG: 8f e REERS dH Q{Eﬁbﬁ ogv%f' Qcyfl E:'o){% cholesterol

bi guani d such as netformn an
acyltranﬁﬂhsmnhibnsst aml @m@l angsoxidents; (is)tBBMi&’rag‘@ﬁstsg $I) ahOsity

compyids oe el bTC S Fraspager ighPHAF (DuamiiEgR e Bgoning
exclu(glgé gfc}lgrg%dgggﬁﬁé,aahﬁ (o)(ﬁbtelrgtly%ﬂ%' RS Shat BB Wléﬁﬂﬁl@ltors.

[0094] In another embodiment, the present invention provides a method of treating a

condition selected from the group consisting of hypercholesterolemia, atherosclerosis, low
HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia, and dyslipidemia, in a
mammalian patient in need of such treatment, said method comprising administering to the
patient a therapeutically effective amount of a pharmaceutical composition of the 2S,4R

ketoconazole enantiomer substantially free of the 2R,4S enantiomer and an HMG-CoA
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(f) glucagon receptor antagonists such as those
di scl osed in PCT patent application publication Nos.
w0887 B4628, WO 99/ 01423, WO 00/ 39088, and WIPCT/IB2006/000026
00/ 69810, each of which is incorporated herein by
&nebR%3d &@% 6rci§ast%ﬁﬂ In
reduaéﬁ%ﬁﬁlﬁls{r%ércgbéore%@#g?t&g}hﬁ as thos Isclosed in one

embodimtR theapini i€ 8dlecred frotl the gtaup coNosting\WD 160G B0 26 ma asiatWD
00/ 59887, each of which is.i or at ed hereln ¥ }
pravasiadine HavRstating Mpr@s L ASeStRiTh A& 4 apr T9RUYER s nd HVastatin.

ncl I PSR pihd Skhba oPRfiucing th
095,008l T oot ORBA Py oD Plcn
risk off dwelppmgat eddhionatleciey firoef the grow, consigtigg ¢ h}@@@bpbsterolemla

agoni sts; PACAP anal 0gs
stheroB RS RGPS s GG ion R iR G Byl femia and
dyshpfc’l@flfn@ ahg ite RRRILESE duRR cOMHibeAb tRBloNEY coMrising administering to a
23420, I ncor porated herein by reference;

Q
mamnman patient o néedvdisiietytreajmanis: berneuisally pfppivea@amunt of a

.ct.ase i nhi bi astat
pharm S e R o et 6 KR S R gy roe of e
2R, 45 dnaiMasih@tand an TGV @6 Aatdudtasa ihitsitor mbaiet aspodifieh), the method

sequestrants (chaol estyram ne, col estipol, and
for delaymigihe epehorteRyeing e niskiaf develening atheoselerqsifida ¢ human patient in

need oqf%fi I{?%Qe[‘l;ﬂ %fui’t%l 1{}1) ﬁ%@%l te%[rhgﬂg?d‘at og'oggtc}el?fg et bbsoPptich

inhibitp $10¢5¢3hb1ﬁmor&uﬁ]i] aautihdfMEx@oAlredierast lnthnmr and a pharmaceutical
b- si t ost er ol v) acyl CoAxhol e erol ransferase

composianLiths 35, 48&@963&2%@ e@ﬂaﬂ%ﬁ@% i %ﬁa{ﬁ %ﬁﬁ‘%

enant Bl 1680 BOLIIREE (B2 dEf %‘#@%F“é%%%fﬁaﬁp%p FRoE R igtool transfer

ester p:rutkein (CAER) inlibitorNd 00tIRS }:xiﬁ:pdlrmmm tde'ﬁE]é dﬂiﬂatommezbymbe

[0096 en %ﬂg h%lji%%cg o OB} S t tlﬁgp cgvHugq,? %ﬁﬂ%?or delaying the onset or

reducidl Rk ﬁﬁé’%ﬂl%vel@ﬁing%ﬂ%msc[@é&isoﬁ%q{dn% \é@ehﬂﬁ'rfébd Qf §Jnch @Bhtment,
réceptor inverse agonists and ant agonl sts, and

said nzthedmenyirisingeslapnisteriag dm pasd Qatle(ntr)m affedtiveamoint @f &aphaajmaceutlcal

comp{ et v RHktiop sk BHBACT WEnlaBiADGRE: 11l PR

enantidHeR aRBarPEMGICbA RADCHEERIbHBY. Ir’xlBﬁé emﬁédlﬁféﬁmlsHHMG-COA
drugs, azul fidine, and cycl ooxygenase 2 sel ective

reductapehinbibiter is, 2 siatén. fo pnperbediment thestatm ip Relspipd fragethe gRup
considgg ofEbaskith Rk i oplllp A RS A, 2D-

4522, @@m@mﬁn & Mnatatlﬁomnemodﬁﬂent aht¢ batia pedifniveahting
fective amount of 2S5, 4R ket oconazol e enanti oner

[0097l;ubsTlsmflV%nt1oy RyReroBs empodimenis b edickAave bestudesrphet above, may
be fm{h%} e@régst;e&a hiﬁ&&étlaxd 6§ ﬁ{%%&h%ﬁ?le%%p} “{hﬁ H QR Jg%e that the

roup” consi s
2S, 4R| ¢tlantiorheris mord kffemﬁzleltham memmlcﬂaememsazsw ceahceﬁRf4Smmamit&ner in

roup consi.sting PPAR agoni sts a
the raﬁﬁ%%‘i 1gdcing Efae qoa (hi ﬁ%ﬁ%thﬁ RSN giu%artwggi igrfhe plasma and does

not infPalfRbt Hfpairs 49 a SighlRANIY [E88x B aQieHétad dIEH dsHoes racemic

ketoconazole.
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secretagogues; (e) -glucosidase inhibitors; (f)
gl ucagon receptor antagonists; (g) GP-1, GP-I
wae@borssand m nmetics, and GLP-1 receptor agonPGL/BB20¢d100026
G P, @P analogs and mnetics, and G P receptor
agoni sts; (i) PACAP, PACAP anal ogs and m netics, and
PACAP receptor 3 agonists; Q cholesterol |owering
agents selected fromthe group consisting of (i)
HMG CoA reduct ase |nh|b|tors g&§l) sequestrants, (iii)
nlcotlnyl al cohol , ni cotl or a salt thereof,
ts i) .
E_Ebl tors %8% Fggrttléér{%flpﬁésor Qﬁ%ﬁéﬂﬂaﬂﬁ%?%c%ﬂdn\é ith racemic
ketocﬁiﬁa@cotd‘umkiebé a{mhomeigsldfﬂcamﬁmzahae inhibitors, and (viii)
anti-oxidants; (k) PPARd agonists; (1) antiobesity
compounds; (m an ileal bile acid transporter
[0098'] nhi phd Ot BP et@cfbtn'azdl %@[H@%%%n%@é‘ér&nﬁ&ﬁﬁf otnhl'},%ﬁlcosterone
ucocort|00| protein tyrosine phos
levelsl iB thdlRsth8pf Spl’agltﬂ ]waby ras ovag ﬁ)ateﬂnmhé.r]i’mcﬂmjexpreﬂhie;lt described in

. .acceptable. .carrier. [0092] . The abo har nac
Fig. 150 B 1B SR A IR S e ATl B P Rene isbge oil. To
generhd M} ectid éih%w%ffn #i3. Heﬁ@@ BRRBO(EalR %@Péﬂoﬁgéf rats were used. The rats

substantially or entirely free of th
were maammedm a 1é/r1051n0phbghtﬂ@émy0b€a¢ﬂd}aﬂ@mé fitealakesss & food and water.
drat ol vat e, t her,eof cof or.nul at ed, or . .
pach R Bsm o0 81 B BRAT et a8 B it Ts n group 1 were
dosedﬁsﬂim ﬂié%ﬁlcld\@ﬁvé bil), WHilg (RX AR InGBe biRE! foUle ﬁ@@gpwe?et ddRBS with one
of the 2S, 4R ket oconazol e enantiomer wWith two or nore

of thefepy %o%ﬁ%@, pepntioalcecasdadicatedn All gﬁﬁlﬁ irgfe vere dosed between 2.00

O R s N

prepaﬁatﬂt andoheeoﬂcyntmimcw‘ Rasico§tofRas Het@hﬂﬁled b aRRBzyme linked immuno
odi ment, the present invention provides a nethod of

assay QLR s, B omingt Y S P DRI s storond; in amans,
the pﬁ@(?lﬁin%ﬁﬂ d&ﬂv? % ubtdorf? cﬁ@ EOhY ‘31%@%1 ’relgu%ﬁi Xl)x(ﬁé%l)l% &%ﬁ?oq( 'E]')le results

erance |nsu Inresista
showt irpFig. dsrnonﬂna&', thét5)n chysparisonl entha vekiéle doutrel, tHetwdearing,

enant{oin%gr h%l%%gt N %L{é&g\&}?e%(n;&%n t%s%qg a{%&qﬁ&&éﬁ@tvg rlgtlif?effec’c on the blood
level 8f QRHIQIEISHO P Sordiask, bbth c‘i;seéﬁéﬁﬁ@r? rggrérﬁ%g \éaﬁfEU%thogg W]tﬂ‘l the

restenosi s, (14) pancreatitls om na
25,4R hhg mgnufmdﬁgeneremfﬁmlwssmasm 4817) retinopat hy, (18)

(0059 75 P Biicaimenl HFORE he 0s UrasrEoumabisTy () eroup

of 9 rit€dndt18NECuPds DA 0 GATRAAP WoeatddWwih ffﬁ@ﬁ@élﬁ@({‘d@s@tdf &Blochihzole or
need of such treatnent, said nmethod conprising

one ofeitwp $2%ARmgd 28,4 sisrnantemers o ketpecmazclal [The edth ewere meintained

o TR e BB PSS-S Bl SRR 4 e Qi Bt Boserone
in theRhsAfa dRbaiined iy EIISA. Of‘heﬁte%fmﬁélﬂﬂ 119]?71gpt‘I AHRASHHE ﬁ@{ there isa
conposi tion conprising said conpound selected fromt

dose dppengsnt eiedt of betly kstoconagpleymd the/enantiviiersomscorii¢nsterone levels and
that tﬂe%fﬁk @naﬁfﬁ%ﬁie? szs?élﬁﬁg‘a%ltl?/%grg efficacious than both the ketoconazole

racemate and the other cis enantiomer (2R,4S).

[0100] For the experiment summarized in Fig. 3 and Fig 8, there were six groups of ten
rats/group that were treated with the vehicle (olive oil) and eighteen groups of 10 rats/group
treated with either ketoconazole or one of the two (2S,4R and 2R,4S) cis enantiomers of

ketoconazole. The rats were maintained as described above; the drugs were suspended in
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fromthe group consisting of (i) PPAR agonists and

(ii) biguanides; (c) insulin and insulin anal ogs
worReeen72881 (d) sul fonyl ureas and ot her insul i nPCT/IB2006/000026

secretagogues; (e) a -glucosidase inhibitors; (f)

t t {.
olive QPSR i arercRes SRt PO bagiiPYs A Q0L Mg Al of
the rafdwire Gbd2dan alspasifidfithe &b MRk blt Sermmdiots BedueabeBieen 6 and 7 pm.
agoni sts; (i) PACAP, PACAP anal O%@ and mnetics,

For exanmi@ th@wéqomatedafoaa@ hpers averg flosed Betwasn drasd 7 pradhy é?g' prior to
{
eGSR UL TS AL RN (e b e gor

sacrifick. CBbilowingahedti@), plafng otas prepared] shdahel cﬁlﬁiehﬁratidiﬁdm&lcosterone
(iv) PPARa agonists Iév) PPARo/ g dual agonl sts, (h
in themhsm&wwr@tqsmmﬁldq flo 4B B platna sapinl 78 $tgl cholesterol
I
levelsﬁ% Q%g Idgt%h@{n%h fi?lé’ bésk d&%%ﬁﬁom g*‘tl%’ﬂ‘cz Jn%{r ‘ﬂhé 2’S hR)is
sigmfmamﬂ)yomdsefﬁ@m@lomhaﬂ 'EhaIZRbclS enmuonhet atdnwpmig arrtlcosterone and that

this 11)&?%%&%?1{:@%’&%)&%?[2 E%it%r or . l}aef&ﬁéarscpfg) %llleurceillcer}]mate is
1ntemi%§&ﬁ§@9&%§§ tﬂe%Pﬁ%ﬂo@eré n@l‘n@ila}l‘?r the rEth@cg o uf"ﬂﬂQE ol?elow

nmbodi ment, the present invention provides a netho
demons’a@m thathe 28 diidistsi goificamtly otosel effficaciousibay thedR,4S enantlomer at

oGBS RERFEFIRLESH SRS Ay B R 3ERFESRL e brween

the twhoyRehtidrh@kyceri dem a, and dyslipidema, in a mammalian
patient in need of such treatnent, said nethod
conprising admnistering to the patient a
t heEéfpenf] r@@lnliy ketbt @zl and the 28,401 and R4S aeadiotriecsadn

i tion S, 4R ket o ona o] e. enapti gner C
cholgJERE b3 1 ¢ B il S i Y HesinE I A g the indicated
HVG- CoAr educt ase i nhi bigh@f(or Véhi@iBe enbodi nent, the
HMG CoA reduct ase i nhi bi tor is a'statin. In one

Tnbdirgent, the st at i Oholesterskleedd (@danfr SEM; hig@ILYr oup

consi sting OVerEIS"aSt ‘u2$QR (ﬁ]dyﬁgza" f‘zn&avazg‘;“hacbmﬂe
r ostivast atl A73 e ri asteai 1.9 [ 0095] 8hl +anot her 812+ 39

enbpdi men ~,t3t3eigr esent 7|3@vie3nf| or prgg\ilnggel,s a| net-pad, of

retuet AL t ||c rsk—of+devel F“ ) condi-t+on—selected

fr déf t hel gr 8%p *Sonsi sti ng-3 9ny|oer chdBedt%r o emQ?6 £2.3
at her osc er @9J6ss1.9 ow| HDlg1bevel s, |hi 9#73Lﬂ45 | eyel $69.6 +3.1

n TT1 aert o 0 et raentaand u b lucma
a%%gt hppcpqlf:g{gai&'g)? such "‘%Egltl ns P¢ H’s y 5206 27
corgpri si hg asimuvst ef i ngloo: Al rrarrrrald%r&lmatl eNt 6507 3.9
need of SucCh treatnent a therapeutically effective
anount of a pharnmaceutical conposition of the 2S 4R
ket oconazol e enanti onmer substantially free of the

ant i orre d an H A reductase i nhibjtor hi
Em@ﬁoﬁe MeaRsmeReeidng W@Wﬁgﬁo‘f’@s dgeingyihgasemeicdisiaspnazole
and thelcis’ @eHGbMerslofRetobsitaz8k devel oping atherosclerosis in
a human patient in need of such treatnent further
conprises the adm nistration of a chol esterol

[01 01]3‘bS %%‘s %}Qample dogs were treated with ketoconazole or with the 2S,4R

enantiomer only, and the plasma levels of the corresponding drug were determined.
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inhibitor in conbination with a statin HMG CoA
reductase inhibitor and a pharnaceutical conposition
wo@Roobh®s8S, 4R ket oconazol e enanti omer subst ant PEI/iB2006/000026
free of the 2R 4S enantioner. hi one enbodi nent, the
h esterl abso t| an |nh| bitor is a chol esterol
acginel. g Y ZXETEP) inhibitor. In another
[01 ozfrrboﬂwgfu ngg gfeﬂgdfﬁaleruﬁu lirb® Fenhale B3&! i p W&o %&hehl Each dog
0

anot her e I ment the invention provi des a nmet hod

was dpspd Wi ngg; kqﬁgcoang@q apd theec@ggepm@tlph @f racgimiqifetoconazole in the
plasmg?fs le | 0 g} eag%l?reenﬁﬁl%lsi gl{lgﬁé i sh&]aafa% oRST ta!ga%ﬂtaftepfoﬂ? §eks of

daily ashing) T ek o Repuipe difiired Pathatehi orrpred, el&t ﬂavﬁnﬁrl@mbn&folélwas
har maceutl cal conposi t| on of the 28 4R ket oconazol e
providsqzAs @i dsyihite pewidshin; aagelatinrqapaile fand i therothss, e asaericrer

r, hi one enbodi nent,
ketoc%qoﬁwg% r@%ﬁ%@%‘alﬁ% IE Iathg% I)fl?s a statin, hi one
[0103¢ b CHhenduogs wetrd pu@bstt bred bsa@@ﬂ@stcﬁthlﬂlefdoﬂmrh Nh)vgnmlbesearch

ProdufiRy s Catbstiandof A0S At T dGESRAS ¢aitprs mehs @eisp e start of
dosing. OAHERSS MetdhAREY [ éﬁ@ﬁén%d "étaulﬂlass%'&%l 84! dAH%Hﬁdltletﬁﬁ% growded

Statin’is sinmvastatin. [0097] The invention, numero
a miniznyo of 4@ atrshadgesthiouh Thavﬂnpmamrecwdcclabmjhmhmwtg ranmy weee 18 to

29 de AR LR AR T8 7000 el &Y B bt S Soii B dien raanual
over-1id Rasilsb@ G @y faBled AEOTHES, ﬂiﬁ)tr&‘é&ﬁfl?gﬁhﬁ‘% Qas E&ﬁro&BMS
enantloner in the racemate at reduci n

automagpalbite redtd peycdd of Hehess light (97Q0: LAWY tand: 2 Young datke Certified

apai.r
canin 35 R 7 290 0 Rty MR el R i W i e mipaiciod a st
via anr Ame@natis Wﬁb@ﬁ@ﬁb&i@h A frfAMRE ot th&fddPlab, the dYBa G/ FBRnated for
of corticosterone and chol esterol foll ow ng dosing
19 dayg 3nd th%@ﬁﬂ%mwéﬂo@dwa%ﬁ b Hiieptmget goavmsingecemppterized blocking
0 z
o QSRR R0 Loy 08 LBk oL SHERIAT e S
were ctdimllalb(hsmim@}ﬁec&dr ta@uﬁlré)&!drewweaiosunw&p%ﬂ@dﬂﬁfef@des BebWeen
experinment described in Fig. 1, the four
group% AGHES Bt nen Haded el bY srsshag baeelagiraaic implant.
us
(0104F 7S PRARCHrt Brfips 48 COBL mPaRLRRT SR LGSR b S bapsule
(size 1B é“@rpaﬂ@ewdblsew@ A rdlhe capsoledontrimed Mffidertt @atemic ketoconazole

ht dr d.all owed free access to food and
to prodBdoS ke g ryde hgdeycre e SiRgPIcs V5sapreREieg MeepKly for
each dﬁhﬁal%agﬁﬁéﬂ in@ntl&ipa@ boa_}b‘%efgﬁfs)sTh@ceq;sﬁ?l‘épﬁﬂd fﬂ%rb%lléj&lﬁg gveere stored at

with the vehicle (olive ol rats in
room mrrm@ratmun seplelipmtainere. bo slecscopndngrong, thé gd:lh‘a'en éa’psnles contained
ocona e ena

sufﬁcwgﬁ r@c%rglézég %893@3%%1%{;9 ded & ollnpedcl)l otpergwde a dose otI Lﬂ) %}usg/kg

body weight/day. The animals were observed approximately 1 to 2 hours after dosing, daily,
throughout the experiment. Blood samples (1 ml into lithium heparin) were taken from the
jugular vein from each of the animals on the first day of dosing and again at week 4 (after 28
daily doses) at 0 (pre-dose) 1, 2, 4, 8, 12, and 24 hours after dosing. At week 4, the pre-dose
sample was timed to be 24 hours post-dosing on the previous day. Plasma samples were
stored frozen at —70 degrees Centigrade until analysis. The plasma samples were analyzed for

racemic ketoconazole as described below using racemic ketoconazole as a standard.
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and 3.00 pm and were sacrificed four hours | ater
(between 6.00 and 7.00 pn). Plasma was prepared and

W b@eomssent rati on of corticosterone detern neRCHYB2805/000026
enzyme |inked i muno assay (ELISA). In rats, the

orosf! CRLORTE B6L1 VG AUUERCOGLI FOLEL S Eor L C0SH e e i o
time) bhﬁtc@ﬂﬁbsl@td/cohﬁio@é RatheBlaeki o€ tHeQlolgh 86ded ohiPoic®YHhd the plasma

shown in Fi 1 denonstrate that, in conparison to the

assayerbw s the fishi4 brurs afier doging) Wam @g@ﬁamﬂm@shmgommred to the
pham%aélgé?tlc%}gﬁhe%ﬂ 019 Fé@é?na%{)leérg%[g% %91{1 L 0f n ldf)gedl Faily for 28

days (@ndthegsdsmaustdyed iovercthant houm agter the Uase oEﬂfeHBQﬂfSé@I Tiie effect was
wi th the 2S 4R being S|gn|f|cantly re efficacious .
obtainef] 4y bolk xeyps|(tggmic fisdpcopproleadBIisiuRd a5t Arynqvads apdracemic
hi
ketocgﬂagolezadn%ﬂ%{gﬁeg\r’ﬁgé sggkge]pgl?g 11? gl?‘é& O’Eﬁe %éea)agl%cf? t(ﬁlﬁrtvg éAUC)
was calpeaicflivenhgdivs Bneat trepdzooatah aﬂell"léleokUﬁ m]etemhlrteklelﬂbm smgle dose was

st R e B RS Sl S5 T o e 5

p d (MEeRRERABEALSI0 AR d
Agamc g@%?@%@?@? géhegﬁlﬁ%%?lh%egﬁ) a(z%ae dgger m ned IagﬁEmSt%re asﬁdry

powdergmd|racensh kmcmna26]egldnﬂmeteradrastarsaslmnmhaun thereilis a
dose dependent effect of both ketoconazol e and the
enantioners on corticosterone |evels and that the

Pharn#ookiRc@RITHALOIBAR iefaritidamyf | cantly nore efficaci ous
t han both the ket oconazole racemate and the other cis

[0106fn anM@h@rngmROﬁﬁgyee fpm@ca]nd taree mée @gsevvasmmd with the 28,4R
enan BRSSP o e S o U o0 RS e

dogs WeH det@nihdd) orathe fiét@iay € doGh ariBagdin élf&:r @drSw&pke 8P daily dosing.
treated with either ketoconazole or one of the two

[0107} o5 Wi cma WERE BpOss byed heasls énasrobtadneddees dtaslanoBisestam Kent,
Englaﬁ@tlshe vx}ggé D53} 950 cﬂ %f’% ﬁg%%m t6h7e gos S dkg on arrival

vveesu dlnollve0|

at the mcmbvrmmae rapprofithately® o moatha of ageatqﬁe aaﬂ ollfﬂbégﬂg The
of the rats were, dosed at a specific tinme so that

dogs e BORSH IR AC IR GG By BF FOREned e Providg 2 pgpimum of 10 air
I

chansEURTRL S S o RS 5B S A G

and 30%tts 80Yeeeaspettively. Wittholevsexweptiom veted rbaanmkever&cbmhsﬁsed for

ifice. Foll sacrif.ice,

study T8 acuiiicso Huer A Tehtiritins Comebi fudneirady i aive a oyele of 12
hours 021@htt (}999@-@ S0®HdI12 HoliR d%l!rl@sﬂffﬁ WRSald Qe HHL@@(?SlF%Ily%\?le‘L? the day in

e,sane ‘pl asma sanples, total cholestero

pens Qﬁ@r@ wf,s0d detmealsofibd saie expeelsmdntai getupvandisex Wiege hdised overnight
stlrt that the 2S5, 4R is significantly nore

mpens ?? oy gLf:mt ‘han the 2R, 4S enantiomer at | owering

[0108F Or tEAehShiiAWasd@rddnao f Gmaﬂdhcr&mogfvfahl&é%ce ¢ Dict (Harlan,

ersists_for at |least 24 hours. The efficacy o
Teklag,g};lg@ﬁmreEmgand) and a Winalot Shapes biscuit (Friskies Pet Care Suffo]k

England) each moming after dosing with ketoconazole or the 2 S4R enantiomer. Water was

provided ad libitum via an automatic watering system. Bedding was provided on a daily basis
to each animal by use of clean wood flakes/shavings (Datesand Ltd. Manchester, England).
After arrival at the test lab, the dogs were acclimated for 7 weeks and then randomized, as
needed, to a treatment group based on a stratified randomization procedure, using littermate

data and the most recent body weight data. After allocation, the mean body weights were
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i nternedi ate between the two enantioners. Simlarly,
the results shown in the table bel ow denonstrate that

wWo b@eABRS4R i s significantly nore efficaci ous tPeRIB2065/000026
2R, 4S enantionmer at | owering cholesterol. The results

cale b gl AR e RS BB Splfe hERT heeen groups.
The aki2h4lS oRez iR i@ty idwtifisd BiRmeantloP4R AectRmainh AR S on
chol est er ol Ievels inrats at the indicated tine after

(0109 a1 Thissmiade aid threediomglegtogs Wers dased deidxibylprad delivery of a gelatin

I 2
capsu 4 18) Thbal o Forsh RACTHO Lartle SO RARGIG 25 4R,
enantiMadrtto pfmflld}: odoskef 00 mgihﬂgﬁkg[b@ﬂlﬁ $J|e1ghﬁ/dhﬁl"1§11|$€t>a Méﬁvere prepared
Weekb’nfgﬁ ?%I%:?gv %%cgdd%ﬁmﬁhgﬁ@ig VEERR é\n?psvlﬁ@ and the bulk dlug
were SBFIEE PO o LU . %ﬁcggcilﬁélﬁéxg %&4}&5@@%& Bﬁée

racem c ket oconazol e Two groups ree ma
approahﬂateltyrleie Zlmmﬁ ét&ﬂdg&ng,edailgrthmpghmﬂ ¢hesexpeiiment. Baadd szimples (1

ml inf3 R Bl e EAR0dHRE ChOEgU RS P sRopife the pimlson the
first dab@f ﬁ@ﬁﬁ% W@éa@ﬁﬂ S erer afer iﬂ”‘@alf}) dc%Esrz%@U {%rf -cﬂ)\?@' f‘@ @rgj and 24

agai n af four weeks of daily “dosi
hoursdxﬁfef dosanig. |A¢ weektd, therprcndesqpammq Wahumndtdm’m 24 hours post—dosmg on
e Was rowded ite in a
the g o Vs BrooBinc i CORE TRl (e perB QP erade il
analyKei TGOS a0) QnYAss W hA9L BB the ST BEiBnieR a@hés%ﬁbed below
oil. [0103] The dogs were purpose bred beagl e dogs
uSlngémeHilﬁ L‘@tof:?@ﬁ?]@@\? astaadmdsear ch Products, hie,

1 RS0 e B oo

time) snﬂﬂ‘,@@ﬂ;iﬂﬂ engit@irer &S&e @l&ﬁia o @gedogs dosedcsiyl ohdeQ@hi the plasma
ded_.a m nimumof 10 air changes/ hour. The

assay?({e?ﬁﬁérﬂéq firsk 24 hewtr aftgk dosme wigs apt Jistingwishebladiom e t o 29
phamfiEOKBECERIEANE SRR cbihdrdilthe LESREEE A8 gbyped Uil Br2s
days @hd the plmslma adayedtover 'dhle@g Jhoflitstidiee sdadt olk' t@%& dltgesga'She Area
troll t omat i Ly to give a cycle o ours
Undey ﬁ%g : g%éaiyewl%}ﬁ eq Bsing g ingaF kabezeidel mile TheAli G e
deterrfin8l afthSJ ahfle dogd %%&E%ﬂbﬁﬁ%ﬁwﬂﬁﬁe AYA the R[ﬁ? ?&ehh{%& Wi 28
Wat er was provi ded ad umvia an autonmati C
daily degeefdendlisy3t em After arrival at the test lab, the
dogs were acclimated for 19 days and then randon zed,
as needed, to a treatnent group using a conputerized
Ketodsh&®ld 8aphResdise designed to achi eve body wei ght

bal ance. "After allocation, the nmean body weights
[0111] Assays were established and validated using racemic ketoconazole. Plasma from

the dogs treated with racemic ketoconazole, the 2S,4R enantiomer, or the vehicle control was
prepared by standard methods and frozen at -70 degrees Centigrade until assayed. To assay
the concentration of racemic ketoconazole (or the 2S,4R enantiomer), the plasma samples
were thawed and briefly vortexed, and 100 microliter aliquots taken. An internal standard
(clotrimazole 25 microliters, 100 micrograms/mL, Sigma Aldrich) was added to the samples
and mixed briefly. The samples were subjected to solid phase extraction using OASIS HLB
(Waters Ltd. 730-740 Centennial Court, Centennial Park, Elstree, Hertsfordshire WD6 3SZ

England). The eluates were evaporated to dryness under a stream of nitrogen at nominal 40
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were cal cul ated and inspected to ensure there were no
unaccept abl e di fferences between groups. The ani nmals

wowee/07286l vi dual |y identified by nmeans of an ePE@DIB206W/(®0026
inpl ant . [0104] In the first group, the dogs were

degreez oéezngtgi%f %183 SRS 51 R%we Vefé%d ?{%%o%elengésg} 5%1%8 ?ogzllt%lysis by liquid
chronﬁﬁfgtriﬁi ?aﬁttﬁufufakzﬁﬂ&mtghfm&ﬁbﬁ ket oconazol e to provide a

dose o drug/ kg body wei ght/day. The capsul es
[0112}\er &mp’@atgmswégqcpg‘nq Intocenazele adigtoepmaeqle @R,4R enantiomer in
cahbr%ﬂhql s\ﬂm%u adssatng I,sélél e @) jfe§ We%@(?et&%ﬁ é‘ﬁ §sin aﬁgst sﬁ&aagéjllegressmn with

errpera ure I Sea

recipré €yl bﬁth&&foﬁceﬂfﬁhoﬁ bﬁxﬁﬁaﬂﬁghtg‘ngU Bmptdie agelraty &t 6wl The
contaj ned sufficient racem c ketoconazol e suspended in

lower gimiy,of @rantifigatipndLGQ)fogkaieconpzole ihdogplagnk yas B dy
I 1
mlcro?ﬁoh%n%%gl?tér agpqm@%'ltg‘a%%e a% e%%?r#rgcﬁh Bﬁ%/ﬁ{fﬂlg@ér.ef%
coeffieents oif detetminBtion (- )seerp Ibe1$er(t]1amtbr dqualaol0.99326m hepari n)
were taken fromthe jugular vein fromeach of the
animals on the first day of dosing and again at week 4
EXAN PiE%r 38 rdldiakiyn 408 @ﬁ)nc@ltTt@al OPFfR ’HEO@I@)En%mtlo%ner‘b bSntlAly Free
and 24 hours after dosing. At week e pre- dose
of the @RS Enamimntar wf § etagohazoR/inype & Ipiebdtedosi ng on the
previ ous day. Plasnma sanples were stored frozen at -70
degrees Centigrade until analysis. The plasm sanpl es
A e&%ﬁﬂ?—t&@ or racemi c ketoconazol e as descri bed
[0113be| oﬁtﬂ%@ilﬂymga@@rﬁvmeeﬁ aiedtsed 81 tBisdxampde.andar d. [ 0105]
As shown in Fig. 4, the pharrracok| netlc profile
L.CIIllcllI UlT a5, A IUIIL.ll on UI t Ilr:) uf Facett—=
Te ‘?i’&eéfﬁﬁ%l ePfPl4998 bl asme of the dogs dosed only once
Alfrand t he pl aameasﬁamﬁﬂe over the first 24 hours after

As§osi ng) was gp{etran\am:llé/ di m ni shed as conpared to
t he phar macow

profile of racemic ketoconazole in
AlUthe pl asma ofredudss thdoweed daily for 28 days (and the
Bil asma assayﬁgcquq?,r the 24 hours after the last of the
28 doses). This effect was obtained in both groups
Wracem ¢ ket 5&685Y e adninistered as a dry powder and
BUNacem ¢ ket oderdazmahiogedm ni St ered as a suspension in
live oil). r the Curve (AUC) was
CV2al cul at ed u(:sglg%éﬂtﬁgvaﬁhﬁgar trapezoidal rule. The AUC
ELEét er mi ned afgwne-lake ipgimosafssiassgns si gni ficantly
Fppeduced in cmpa{dlmﬁgmn@ughla@onAUC determ ned after 28
GIdaily doses ésee F| 5). Again, this effect was seen
in both group¥® f’?fﬂ:‘ i ¢ ket oconazol e adnmi nistered as a
GL8ry powder a@ebdlametaryPrhkatitcoconazol e adm nistered as a
uspensi on i klnetics of the
IN]%S 4R enant|%1¥regééa?{&ame}”bﬁtgp@%g@% oup of three female
Vand t hr ee melPBaVEYs was dosed with the 2S, 4R
Med@DRAL | oner OMedi@lDﬁﬁbﬂMﬂ)b’R@gu@fb@AchﬁtzegOncent ration of
~phe enantlonigr Ln t\ e P Iasma of the
g Applic

NOAEL no-observed-adverse-effect level

PBS phosphate-buffered saline

Qd Daily

Qw Weekly

RP-HPIL.C reverse-phase high-performance liquid chromatography
SBA Summary Basis of Approval

SC subcutaneous, subcutaneously
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dogs was determ ned on the first day of dosing and

again after four weeks of daily dosing. [0107] The
waelogs/0vass8e pur pose bred beagl e dogs obtai ned fP@IB2006/000026

Har | an, Bicester Kent England The dogs wer e 4 5 to

SDarri val at tf‘f‘?é‘d"tf%%f‘f’la . They wer e. appr oxi nat el y 6 to
SD8-PAGEDNt hs  Ododiag@odatyl tﬂ@te@m?erctylaaﬁde@aalen@pho’fdae dogs
cong housed %izrg-e%ch?slo %éﬁgeerfgmmgc%hﬁ]%d ]gh?cirﬁa ﬁpﬂy

itioned
USEhanges/ hourUmfFﬁﬁafPﬁs%p@wwmi’e and relative hundity
wi@nges were Jf.bhRol4ndegree Centigrade and 30%to 80%

over-ride was used for study related activities,
B.  f| udlvawen lighting was controlled automatically to

[01 14E IoV eAﬁ‘ EL&I% o rri]nglaﬁ bFthk 28! E{o e eg&n&g@etﬁf&ﬂaz@e SLH)stantlally

urs anlna s were’ sin ren
free ofithg 2Rn4$3mt1omeﬂ(hfbﬁsnmﬁter anlteddmO¥a02) 1sﬂeichbe¢ Hmhls Example

to gethﬁgg’ét{ll@f‘ngg]tlnlf)@éé? usﬁlpanxﬁ@?g ?t)ff ﬁwgég a%%g%%gﬁ%\ég%g h\t;v cir{l]g in human
cllmcﬂftﬁﬁﬁ ¢k OB efiniht &1B0t & e¥§l§b§ﬁa%§)cf‘ﬁéd"®ﬁﬂ Wﬁ@ %?'tbl%tes mellitus.

Har |l an, Tekl ad, Bices Engl and) and a _
Allre wescmadslmm a(qﬁnc@’po@sednaelmbyeque@w dekondangbeneti)s of this

arog G PieRY GlneliR adeR) I8 L s ferhl ardiSftood
pressuiél bﬁmﬁﬂu@ew\a@&m RPipOY¥isy. Q&berﬁ[%‘kﬂaltdwnm EEOMiEERE FTRhStwo
daily basis to each ani naled% use of clean wood

enantipmgreedy, 4R apd 85545() E?a@lbm@v g ORAEORAL e)rfor thegreatmgnt of a

Varletgf ﬁ.ﬁi%%]{l;l%\éﬁgnsat ST Sl%%%t c%h %cr)]leragsr? d&%ﬁ Wgor?lgol sxgtgas(%% this

drug ik @sed dsra&ﬁ)ﬁlr@lptm@ﬂ%@aﬁ}aﬁ)ega@mm’iwﬁh Cathihp®&yndrome. In these
randonj zati on procedure, using littermate data and the

patienfyagepiskeincorale TR elusasa cholpsterol and dlosdinsessukenAs cortisol
may b@%%nﬁﬁ% mg@éu%gf Bicitr iFH3 ld%%l@gﬁ%g%g?@fe@(ﬁ%&%d ical et1h1a1s with

ensure t € Were no unaccep erences
racemgyr logiponazdie have beeh samied @ut mdh@s'edmﬁ'éﬂty. Tibaadulfsiof tth&@’ clinical
0109] Three mal e and

f .an el ectronic
trials {URPEE AR WPBOGY St draRge s T Blpsp gprtisel. iNpesnyicof
ketocéha!@l% fhs %o%Qéubgen(a%@c?atgéwltﬁ‘% &ox%& W PieEBSiYal r&%’ﬁ% § support

he capsul e cont ai ned ficien enant | oner
that D@@eﬁmdna}daajmf@ anfl nk@e pificdciogd thgn edypcemicophixiuteay . Th e

outsf Aol RifagS AR Rt ekl bural QRN e rpew a2
(2,4- d%h%ﬁoﬁ!%h?l)%—(#@ﬁnﬂhzdlm%ﬂeﬁmﬁﬁ @tdiéfolhﬁM%??%ﬁeﬁﬁ%)%yé lphenlyl]

contal ners he animal s"were © served ap
piperagge Kﬂmoyaml@,ean agpravad drugais ayracetmmugmure of beth the 2s 4R

erl 00d..sa hepar i
enant (R EAATRR R % ARPHERTEATD:0NneF pert b ise RO T HEShic Bhiture
and 1sél£l:| oyl (gre@ﬁ:r ttha 9°9%)Sﬁeedﬁ3th@QR 49 hidicg. R%aélﬁcﬁiatéﬁqﬁiﬁ the

after 28 daily doses) at O f re-dose , 8, d
pnma:gqpharmacologlcal effect of DIO-902 will be through the suppression of cortisol
synthesis, with secondary benefits exerted through a reduction in cholesterol synthesis. DIO-
902 has been formulated into immediate release tablets. The toxicology of DIO-902 has been
tested in dogs. At oral doses of up to 20 mg/kg/day for 28 days the only noted effect was a
reduction in food intake and a reduction in body weight and a trend to a decrease in

cholesterol. There were no noted changes in any of the other serum chemistry or the

hematological parameters measured. Higher single doses have been used in rats. At 200 mg
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hours after dosing. At week 4, the pre-dose sanple was

timed to be 24 hours post-dosing on the previous day.
web@snoessanpl es were stored frozen at -70 degrBE€BIB2006/000026

Centigrade until analysis. The plasma sanples were

AL Fa b1 08 Skt B R | Sp PR Bhsad s P sion

occurS Wahh folir s oPdosinpeandnadioaenit otls eetRfdfoioBmal within 8 hours.
(concentration as_a function of tinme) of the 2S, 4R
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is causally associated with long term microvascular complications including nephropathy and
retinopathy. In addition to the diagnostic hyperglycemia, patients with type 2 diabetes have
an increased incidence of hypertension, hypertriglyceridemia and hypercholesterolemia.
These significantly increase the risk of macrovascular and microvascular diseases.
[0118] The most important acquired risk factor for the development of type 2 diabetes is
adiposity, more specifically, visceral adiposity. There are also genetic susceptibilities. Except

for a small number of clearly defined syndromes such as Maturity Onset Diabetes of the
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[0119] An important treatment option in patients with type 2 diabetes is dietary
modification, increased exercise and weight loss. Unfortunately, while effective, this option
has proved difficult to implement. Pharmacological therapeutics include metformin,
sulphonylureas (and Meglitinide and Nateglinide which, like the sulphonylureas increase
insulin secretion), the glitizides (Pioglitizone and Rosiglitizone) and insulin. Although
effective, glucose control remains sub-optimal. In 2005, at their annual conference, The
American Association of Clinical Endocrinologists (AACE) announced a new glycosylated
hemoglobin standard of 6.5% or lower for patients with type 2 diabetes. This new standard is
part of an effort to prevent diabetes complications. Dr. Paul Jellinger, current president of the
American College of Endocrinology (ACE), said that the AACE is embarking on this effort
after a study showed two thirds of Americans with type 2 diabetes are not adequately treating
the disease. Further, none of the drugs approved for glucose control appear to target the
underlying cause(s) of the insulin resistance and some (such as insulin and the glitizones) can
cause weight gain, which may exacerbate the insulin resistance. One advantage of DIO-902
over currently available therapeutics is that this drug is believed to targets one of the causes
of type 2 diabetes.

[0120] An additional potential advantage of DIO-902 is the possibility that this drug is
believed to be able to improve significantly other cardiovascular risk factors including
hypercholesterolemia and hypertension. The majority of patients with type 2 diabetes have
coexisting cardiovascular risk factors, including hypertension, dyslipidemia, and
microalbuminuria (Alexander et al. (2003). "NCEP-defined metabolic syndrome, diabetes,
and prevalence of coronary heart disease among NHANES III participants age 50 years and
older." Diabetes 52(5): 1210-4). Independent of glycemic control, controlling hypertension

and microalbuminuria has been shown to prevent both the micro- and macrovascular
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levels through effects on the liver, fat, muscle and pancreatic beta cells in humans (as well as
in experimental animals) is well established (McMahon et al. (1988). "Effects of
glucocorticoids on carbohydrate metabolism." Diabetes Metab Rev 4(1): 17-30). In rodent
models, glucocorticoids are necessary for the development of obesity, glucose intolerance
and diabetes and, in some cases increased glucocorticoid activity is sufficient to cause
diabetes. In humans, pathological increases in glucocorticoid levels (as seen in patients with
Cushing’s syndrome) can also cause diabetes. More recently there is a growing recognition
that patients with incidental adrenal tumors (incidentalomas) and more subtle increases in

cortisol activity are at significantly elevated risk for developing diabetes, glucose intolerance
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coinciflog wp@%]gq pgak q@fﬁﬁof(f)almm and Moorhouse (1967). " 1urna1 variation in the
levels of glucose and related substances in healthy and diabetic subjects during starvation."
Clin Sci 32(1): 111-26). Similarly, another study reported a strong correlation (r = 0.82; p <
0.01) between cortisol and glucose concentrations at 8:00 am in patients with type 2 diabetes
(Atiea et al. (1992). "The dawn phenomenon and diabetes control in treated NIDDM and
IDDM patients." Diabetes Res Clin Pract 16(3): 183-90). One study found an increase in the

6 am cortisol levels in relatively lean type 2 diabetic patients and a correlation (r= 0.55; p <
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three other hyperglycemic patients that were on diabetes medications, one was able to
discontinue the drug and the other two were able to reduce use of their hypoglycemic
medications. Similar results have been reported by Winquist (Winquist et al. 1995,

"Ketoconazole in the management of paraneoplastic Cushing's syndrome secondary to
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can have beneficial effects on glucose, blood pressure and cholesterol in patients with type 2

diabetes. While there may be an increase in cortisol levels or activity in patients with type 2
diabetes, therapeutic benefit can be obtained by a further reduction in cortisol levels or
acitivity even in patients with normal cortisol levels or activity.

[0129] While therapeutic use of racemic ketoconazole in patients with type 2 diabetes has

produced encouraging results, DIO-902 will be both more efficacious and safer. DIQO-902

46



type 2 diabetes are inadequate. The life style changes
have proved very difficult to inplenment. The

w0 becamset i ¢ opti ons do not target the under!| yPeyIB2006/000026
cause(s) of the di sease and sonme therapies, for

has a FRRPBPEURRY 0 BBt I G Fe TLeantRd 58 BT b Hahydroxylase)
and a Wﬁb% tegafdr}?]&Jy' iz {188 irP EiERero sﬁﬁﬂﬂ%@i"s (148$dnosterol demethylase)

herapeutic options” reduce one (hypergl'ycem a), or at
than dnressﬁletsz{ mapeogky@otstainandl. €1 er"swredl;qmmrs eﬁketoconazole

preparioh S R IORuEH B DAl He EiA 1D S22} B paiepldly allowing

tth @ Ehrh S OXE SRR ReAh Efl
alowé})‘?igg@éf?%ug%e%g{é&%gl evat ed %@?}A‘ggﬁﬁ%ﬁ%}%ﬁ Ivity) Ian m rats

DIO-%2 i 1a bloge patenireish respest hyyednejhg cericasteronpend dnéq:smoaﬂldn 1s the
2R4Sd¥ %@Bdem a in these patients. [0122] That

i coi ds can decrease insulin sensitivity and

[0130F NCrRERrMbRINMD-902BLSL] 138 Mither 101 raid eNVPFRt @CQr= £ B8nicroM)
iver, fat, nuscle and Eancr eatic beta cells I n humans

than d@a%thﬁ/em 4 enanfiomghdrore (95 mieioM) Rptstein @eglh 1992, supra).
Wlthogll nte: :fg?gt t%gooel bg%h@ﬁ? 9 ggﬁ ocﬁl aar aet]cﬁgrﬁgr%l,a%ﬁ?g%hﬁp%gm ngand lead to

functibiedl @Bolestdsid bdd as alﬂor@&juendzéﬁhéﬁﬁﬁﬁﬂoe Mepleticsand plasma accumulatlon of
gl.ucocorticoi ds are necessary for the devel gpnent of

poten%b@fpw mefphplidesssuch apPeystiels aaﬁ hilgykip and §e%9béoths fuebife

ketoc&?a%% isBEARSEGuRH tdrgtioh AGhéi ?ﬁeﬁ%vﬂlfo(y f962§ ared to
cause di abetes. 1n humans, pat ogi cal 1ncre

racerrmcnlcegbmanﬂe)t meyaatolinty el 1sast ispare dor tha upettanged ’&xmokimetlcs of DIO-

Cushi.ng' s syndrqne) can al so cause di abetes. More
902 O‘P%’E\éﬂt %S‘r‘rfqﬂé?té 8%51@ ‘growi ng recognition that patients
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cortls%lysgpﬁ]ﬁela o(rsr% %@@Foncﬁzo e(afé@egﬁlpeu%%ge?a%lpcpgpents with type
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Endocri nol (Oxf) 48(1) 89-97; Rossi et al. (20
racemickgiedonazalel Cushing' s syndrone in patients wit h
adrenal incidentaloma: clinical and bi ochem cal
features." J din Endocrinol Metab 85(4): 1440-8).

C. [ 0128fysithE Chemidal, fﬁhﬂ‘l‘ih@ﬂ‘rﬂaoéﬁt@@ﬂ Peopeiig ©F hh Nthstbfve
Pl pat| ents W|th type d| abet es have I ncreased Tevels of

MBe period between the

[01 32’:1adI 151?0 gth? % %[gféae! ﬁ&&ﬁ&@%km&ﬁéﬁ %&3}1& is (genved from racemic

e ear nor ni rrse

ketocéiﬁﬁeleol‘ﬂ i foammalaosd lstngaielluIOkQ SZc)tose tyraaneh) doleilal Silicdbmdioxide
di abetes nellitus."” D abetes Care

and maghesfte sterta e as aRimEedizte aleae BP0 @erstr(peeh t‘%té"oterge olanaical name
2 8Bty AL ORI ST

dioxomm4-¥ih nmtlsmyﬂphaiyi;]qnpetazmmeﬂe formula is Cy6Ha3CIbN4O4, and the
molecular weight is 531.44. The CAS number is 65277-42-1, and the structural formula is

provided below. The chiral centers are at the carbon atoms 2 and 4 as marked.
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[0134] Admanaeerdd &dﬂtﬁﬂ@ﬁknaﬁnﬁwlagsnﬁld(tégbtog& hgroRhitttnt BF Yoth DIO-902
hornone that regul ates

and racemic ketoconazole. Pharmacology studies have included studies conducted to

demonstrate the suppressive effects of DIO-902 on corticosterone synthesis, serum
cholesterol and testosterone levels in rats. The antifungal activity of DIO-902 has also been
investigated in an in vitro study. The toxicology studies with DIO-902 in dogs included a
MTD study, a 7-day study, and a 28-day study (with toxicokinetics). Genotoxicity studies
have also been conducted with DIO-902. Because DIO-902 is purified from racemic

ketoconazole, the safety of the mixture is relevant to that of DIO-902. Thus, this section
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IC50 for C50 fOl‘
Enzyme 2S,4R Reference
ketoconazole (DI0-902) 2R 4S8
170 0.91 NAV NAV (Ideyama et al. 1999%)
hydroxylase
(Rotstein et al. 1992, supra;
17,20 lyase 0.017 0.05 2.38 Ideyama et al. 1999)
11p hydroxylase NAV 0.15 0.61 (Rotstein et al. 1992)
aromatase NAV 110 39.6 (Rotstein et al. 1992)
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four houphaftereesl|gagagealf tief haihtea drkd ﬁe 902/gtblip). PRert a0 UGhgldeontrol
suppressi ogn of Cortisol synthesis. Pharmacol ogi cal
group (dpsadavifleMeliels)-t o reduce pl asma Cortisol has proved
effective in treating di abetes, hypertension, and
d i = I d ARE OTa Moo drone (Snino
eﬁchb%%?Odé g%lfg?n%%% g)? et gﬂe{&fg%gé&supr a).
Preclinical studies have associ ated gl ucocorticoid

Dose activity With insulin resjstance, I ia, an
(mg/kg)i ncr eased| adi posi tYOHEF ef&Vﬂé@%%@é@%%ﬁgln et all.

1988, suprag RYeAOMIPNY PenehiRlgs of DO 90, comate

—ayMTSITRCT0g ik T uﬁeZIfQ’TOLgsdiﬁwﬁ—gr%%" b 5
I ol eo—rladnead ey P2 e VoSN W) o h :
50> TETTMRe 0.7 25309 2.7+0.6

——

100 0.8 0.3 13202 1.7x£0.5
200 0.2+£0.1 1.4+04 0402
400 0301 0.7+£0.2 04+02
600 0+0 1.6+0.3 0.8+ 0.1

[0143] For the results shown in the following Table, testosterone levels (mean = SEM;
nmol/L) were determined at the indicated times after oral gavage of the indicated drug at 200

mg/kg. All rats were sacrificed at the same time of day (1800 hours), and the time of drug
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reduced bl ood pressure. [0136] A key enzymatic

activity relevant to the therapeutic benefit of
wWOr@eO®BR81i s 11b hydroxyl ase, an enzyne that caPEl/1B2665/000026

the ultinmate step in adrenal synthesis of Cortisol.
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adr enal ro ;en sg heS| $ by | Ahi bi ti ng C17-20 | yase

otV N e e e gt st gy or

8 f ol 1| 98 Irhhile. 146 G PO O 5 P U L

12 enarlt i dderlsl on cob-fi®dst efoi P-faddls in rabs§.8

16repart 86.£00N the 3MABIRG cortishstlt one | e¥8Hs0.f nean

20 SEM| ngfed).ovwgr e siptaren ned f5oRie 1hlour<> af 5.6e- @8 al

l.

ae nf fha Ihld Cated drnnag (N = 10 , rnun\ ﬁare was
2ha ity dol 4l (dbeod UMD veni ol Y= &bt eck  of

Ket oconazol e Enanti omers on Corti cost er oi d Level s in
RaMti[fﬂﬂg’ﬁB]AcﬁW&yfol | owi ng Tabl e presents the data from

01441 7 B0 11 B pE T S e GRE P St gt
activity g@?e%oﬁéd {teihe FaMmAHRAL Q“aB]%a]iht thiRMEaf ¥§,@f isblfsvRi®RRubated with

(mean SEM ng/ were determned at the
racemlclklwthcomze)&,b DIO-902 (28, 4R-ketoconazole), 2R,4S-ketoconazole, or solvent

(DMSO) for 48 hours at 36+ 1°C, and the minimum inhibitory concentration (MIC) was

determined. The MIC was defined as the lowest concentration that substantially inhibited
growth of the organism (i.e. that caused a prominent decrease of greater than or equal to 80%

in turbidity compared to that of controls).
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times after oral gavage of the indicated drug at 200

ng/ kg. So as to mnimze the confounding effect of the
waelemsnozsscorti costerone rhythm all the rats wWeeEIB2006/000026

sacrificed at the sane ti me of day (1800 hours) and

the time of dru ti deternmined to
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by ketoconazof e in humans (Pul i nger et al. 2002,
supra) is expected to attenuate the chol estero
[0145] | ommiarlge efiti-atgabdictivityf tredfi, AR keangiongr basbeentassaied without

ot 25t ISR b OB LSO DETDy
effectw%%e Zﬁé&rﬁfj g Betthal €9 rhdeptatd HRY/drOR4QEnantiomer against a variety
eto zoI e (DO 902) t owar ds CYP7A (as

of ﬁmgmmmdngdsmckehkxh@steem@s Isachgrhiosijerdels, &eypioracgys nepformans,

et oconazol.e
Conda T o R SR AT .
certain sttﬁ%rtﬂer@(f’ ﬁfbﬁer@ﬁ‘bc?dﬁnél& kRtppaenriatttion b dtled fimethod for
2, Supra
treating a fungal infection of one of these fungi or strains of fungi by administering a
therapeutically effective amount of a pharmaceutical composition of the 2S,4R enantiomer of

ketoconazole substantially free of the 2R,4S enantiomer.

4. Safety Pharmacology
[0146] The inhibitory potential of DIO-902 on CYP3A inhibitory activity has been
studied. In this study, DIO-902 and the 2R 4S ketoconazole enantiomer were shown to have

ICsp values that were comparable to each other and to the racemic mixture although there was
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[0141] A study was conducted to denonstrate the effect

of DI O 902 on cholesterol levels inrats. In this
wabwdy7288ml e Sprague Dawl ey rats (10/group) reREr/mB2d0600026

S|ngle oral (via gastric tube) dose of 0 or 200 ng/ kg
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Y. WaWi

IR, 4S 1ofor Uup) T ﬂveo a i ngl e @rlaﬂ (via pastric gape)
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902) were sicrifi t—4
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[0147] deffbaseientifec literature hepopts tarRnbivAREY Ftity @6%@‘3% epgatiomer on

t..a 0 r
T
act1v1ty bR divdtketatoh Mol atanifoniel (25 4R eatl am;@ kn’tecdnamlb)stowmme

SEM nnol /L) were determ ned four ur.s afte

hydroxyjaticagy psegesteeonientanae peid, ot Eﬁifem 1eh %ﬁ?ﬁ‘j‘ar iy é?f vagigus
P450 GI%@SQ glhxg JES ”&f‘éﬁ% 28, LRYUBAARRE aws'hghfff Qfeﬁieﬁihanﬁﬁit%wl{qfs The

'oners on TestoSterone in

ICso for[tﬂél-ﬂﬂblﬁ'&{ of O¥PBAS @ik Spshydvexylase) wes simlilanto th@t owfa@ctemlc
testosterone | evels (nean SEM

ketocondmle asrapertediby Swannend] 998 Speciiicady, I%F’tléfo f55 the ighfbitign ob

posesohgs RS9 B ALy A R B 4 0D o e

similar ¥ & CRPA50 ALY ﬁﬁfi’lﬂhﬂh Sdrithd 29 ﬂRvﬁsntﬁi&ﬁﬁraml madmic ketoconazole,
appropriately (N = 10/ group).. The neans of_ the vehicl
the potannehfoe dngm@tplsolanelm ioas farribeseityye compauRds s Frpected to be

st & OEH 0 ES TR PR b R A0 90 e
change ®YBRrbfiRRY Sh @Hﬁiﬁhﬁéﬂed drug through an inhibition of drug excretion is

signicantly reduced compared to that of the other enantiomer.

[0148] In regards to activity of the P450 enzyme, CYP7A (cholesterol 7o. hydroxylase),

the results, shown in the Table below, demonstrate that the ICso of the 2S,4R enantiomer is
approximately 12-fold higher than the ICsg of the 2R,4S enantiomer. CYP7A is relevant to
the issue of drug interaction, because this enzyme controls bile formation, and thus, the

exposure to drugs that are normally cleared via the bile may be altered under conditions of
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consequences may be reduced with 2S, 4R as opposed to

2R 4S. As noted in Exanple 2, the concentration of the
wa3sjpéRrssant i omer does not increase w th repeaP€nIB2006/000026

doses. This is contrast to the concentration of the
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[0149] The absorption of DIO-902 (2S,4R enantiomer) was studied during a 28 day dog

toxicology study. In this study, dogs were treated orally with DIO-902 doses of 2, 6.5, and 20

J'_

mg/kg, Serum samples were taken after the 1 and 28™ daily dose of the 2S,4R enantiomer.
For comparison, a group of dogs were to receive racemic ketoconazole at a dose of 40
mg/kg/day for 28 days. This dose was administered as planned for the first 9 days of the
study; however, due to toxicity, the 40 mg/kg dose was discontinued after the 9" day, and
animals in this group were left untreated for the next 5 days (days 10 to 14). Beginning on
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4. Safety Pharmacol ogy [0146] The inhibitory potenti al

of DI O 902 on CYP3A inhibitory activity has been
waewdiozst I n this study, DI O 902 and the 2R, 4SPCT/1B2006/000026

ket oconazol e enanti oner were shown to have | C50 val ues
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expect ed be simlar. However as noted bel ow and
animalg meaE(E

with 80 zrlg/km ]gf PEY-992i Gn Dy R80heAdd0 and Coaudies from the
it SHEREE 2P SRR o MR S8t 0y 0l et o

ammaléi@é&@@mﬂhtzoxﬁgmgopm@mzot her enanti oner. [0148] In
regards to activity of the P450 enzyne, CYP

[0152] (¢ h]au@‘g)t the msue;sahwgqeg@pg@éqth thq@sg%gﬁnag@ncgﬁmnqz‘qle for
compartksg% ,:PT sgs ggclci)lge\&rlalgigifﬁnf% teBh& Ldidfonkite HonCarihet BS- day toxicity

enan
study in dogs was obtained. In this study, dogs (3/sex/group) were treated with oral doses of

2.5, 10, or 40 mg/kg of racemic ketoconazole in a powder suspension or 2.5, 10 or 40 mg/kg
of racemic ketoconazole in an oil suspension once daily for 28 days. Toxicokinetic samples
were collected on Day 1 and during Weeks 2 and 4. For comparison with the current data,
Day 1 and Day 28 data are presented from the administered ketoconazole powder suspension
(10 and 40 mg/kg). Data from the oil suspension was similar to the powder suspension. The
Cmax values for DIO-902 on day 28 for dogs dosed at 20mg/kg/day were between 9.94

microg/ml and 9.95 microg/ml (see the second of the two following Tables). For comparison,
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approximately 12-fold higher than the 1C50 of the

2R 4S enantionmer. CYP7A is relevant to the issue of
wa@leawg/07288Er act i on, because this enzyme cont r ol BCDiB2606/000026

formati on, and thus the exposure to drugs that are
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Arch Pharmacol 335(6): 697-700). That the 2S, 4R

enanti oner has a reduced i npact on the

phar macoki neti cs of a drug (ketoconazole) that is
normally cleared via the bile may due to the
observation that the | C50of the 2S, 4R enantioner is
approximately 12-fold higher than the I1C 0 of the

2R, 4S enanti omer toward CYP7A. As a consequence of
this reduced inhibition of drug clearance, the 2S, 4R
enantionmer will significantly decrease the risk of
hepati c damage as conpared to the other enantioner or
to the racemc mxture of the two enantioners that
constitute ketoconazole. P450 inhibitory activity of

t he ketoconazol e enantioners (Rotstein et al. 1992,
supra) 5. Nonclinical Pharmacokinetics [0149] The
absorption of DI O 902 (2S,4R enantioner) was studied
during a 28 day dog toxicology study. In this study,
dogs were treated orally with DI O 902 doses of 2, 6.5,
and 20 ng/kg. Serum sanples were taken after the 1st
and 28th daily dose of the 2S, 4R enantioner. For
conparison, a group of dogs were to receive racemc
ket oconazol e at a dose of 40 ng/kg/day for 28 days.
This dose was admi ni stered as planned for the first 9
days of the study; however, due to toxicity, the 40
ng/ kg dose was di scontinued after the 9th day, and
animals in this group were left untreated for the next
5 days (days 10 to 14). Begi nning onstudy day 15 and
continui ng through study day 28, animals were treated
with 20 ng/ kg of ketoconazol e. Toxicokinetic
paraneters are sumari zed in the Tabl es bel ow. [0150]
The plasma levels in the dogs dosed with DIO 902 at 2
ng/ kg/ day were bel ow detection for nost of the 24 hour
profile. Thus, an accurate AUC could not be cal cul at ed
for
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this dose. Wiere AUC was cal cul ated, it was based on
the values that were above the Iimt of detection over

W@ b@ewoiasel period fromO to 12 hours post dosi nBCT/H2e06/000026

Tabl e below). As such, the AUC fromthe 2 ng/kg dose
cannot reliably be conmpared with that of the other
dose | evels. The AUC and Cmax values at 2, 6.5, and 20
ng/ kg were conparabl e between Day 1 and Day 28 for
each DI O 902 dose level, indicating mnimal to no
accurmul ation with repeat dosing. No sex differences
were seen in DO 902 treated animals. Chmax and AUC
levels in aninmals treated with 2 ng/kg or 6.5 ng/kg

DI O 902 were approxi mately proportional to dose. At
the 6.5 and 20 ny/kg dose |evels he increase in
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Cmax values for DI O 902 on day 28 for dogs dosed at

20ny/ kg/ day were between 9.94 mcrog/m and 9.95
wore@comsel (see the second of the two foll ow NRCT/IB2006/000026

Tabl es). For conparison,a dose of 10ng/kg of racemc

ket oconazol e produced a Cmax of 7.52 to 9.20 ng/m (on
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B
dosing. Q@Mbs dageschomeho R adawnss. baf-oy & re2ceridata fortraceniie kntembnazole.

gher dose. There re no deaths during the ascending
b: Data &ra@%emleﬂqemcelaquq é\ﬁfc a@?és %Bs'e%ﬁht 40 nyl kg

(vom ting).

sal i vation,

At hi gher doses head shaki ng,

trenor

S,

colored urine and liquid feces were not ed.

GhR HRatDdded kit ofd3ICaB@hdoned on wel fare gr ounds

ed .at al
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N Vr TR ER  —
dose stLﬁflgl' F’? &ylshaly, Mﬁf £24-u8ptady i’M dd@svﬂﬁﬁ M WRegidafib@bRil7-day

capue w th 40 of the enantioner for 7
study Wtebeqmmdubte«i onsapatateplages Qfeassmgi@ suded. Al animal s

surv%@%to sche %ywcrlﬁgy%ﬁ%igéégﬁ‘)%é greﬂgégrally

[0154] (7 TSR mayEatRy, ose g

(capsul&)With as%@ﬁ?dlﬁ? @o%@(\ﬁﬂl@ B0 hiRHIS @ g/l iof thet XM enabitiefRr. As a
vere no post-dosing observations. Food consunption by

controlzd $epauate sehnf Zrmade ansls? fearhle depsavas tegated with vehicle. Animals were

treated with each dose for three days before ascending to the next higher dose. There were no
deaths during the ascending phase. Clinical signs were noted at 40 mg/kg (vomiting). At

higher doses head shaking, tremors, salivation, colored urine and liquid feces were noted. The
80 mg/kg dose was abandoned on welfare grounds. Food intake and weight gain was reduced

at all doses.
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four | ost weight over the seven day study peri od.
Hemat ol ogi cal anal ysi s suggested a decrease in

WO eisoTdsecyt es (absol ute and rel ative) in one POLIE20EH/®0026
20% reduction in total white cell nunbers. The nean
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decreasé Hl 1’%&8%@ ytes2 sabShltte 2R F&me@ ki 8ne dbgSSRAT 0% ré‘dﬁ@hbﬁ) {n total white
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sex) were taken off drug days and then
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group cannot be used wth fid
enantiots dassof Hovsiod ¢ (ot o Bcwor &0 el frispaad GruLgeup
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g/kg/tlﬁ‘}d lﬁﬁameﬂ%/k Bar rdeﬁchEb?oMSzcﬂ@',sﬁ@mﬁmt bgd}asb@ghiblesses fup t@
DI O 902 dose | eveI th rra dru )
17. 3%)/le¢1 & Qﬁésaéwntqﬁéoaim&ﬁfwro? 51 BR4 ﬁ‘fQﬁ% n;af P} S?ﬁ\ﬁéwe taken off

drug fo’&b@%&a a!‘ 26 ﬁg/\gﬁ ‘Thé td?;‘i’cﬂm%@ ipR&File T4xé at 28 days

usin “fromtimepoints were
indicatpd ﬁﬁf@ed]fnu,goﬂ Iakiﬁhﬁ ketrrcenadotevan ddye28 wad lessotha) dYeeaftthasn .

determmigsd omgas S P ORAIS O B En G e pf i nBence
asa coirg)llga%r Iﬁ'ﬂﬁas? %@M@éﬁ&e%&lﬁw@l@ﬁﬁﬂ%r Adferéfca¥Bo Eﬁfg@ ayid dbses in

roxi mat e 5-35% | ess food than those in the
this stqnllyamﬁbefecmtheeingbrwptlombﬁsd@s dosed at 20 ng/ kg/ day

015710 tsicpiiagan it PRt BBGAR Rtk Vs nidRea] 50HRE £y
mg/kgﬂg) S0 Pkse (&R IBhEFhsihA dRRAYveMeveRtbeloW thetlimgin d detection at many
icate that 'nost of the effects on body wei

of the tlmepdflatsfhetvsttentlvmld\,@eh@rs)post fesing. J&xys AEC tvhaétcag:p%attqﬁeusmg data
nd of th t d th
from t]é%ﬁpmrﬁbwwgl 3 3 5?‘? 10954 %(]?s%rtﬁ% gﬁ?thcgq{grk%c 6 %PO\P'%E&I dose, no

e srm
sex dlﬁ“&gﬁdeg Iwe% SHRreddd nBlaakendhisen dovarredsest thai28 Hays2d dosing.

[0158]contT%Q |dogs do rs?ag Q’Vlgll It)P(g % IQ? atS 5(; 1|'n|g/k%/e(iaglvgtet Qp%r )lclfarl%’? li)y 25-35% less
food than those in the placebo control group. The dogs dosed at 20 mg/kg/day gained 0.25 kg
(males) and 0.14 kg (females) compared to the placebo treated dogs that gained 1.1 kg
(males) and 0.9kg (females) in body weight. The trends indicate that most of the effects on
body weight were in the first two weeks of the study and that at the end of the study the dogs

dosed at 20 mg/kg/day were gaining weight at a rate similar to the placebo control group.
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group. At the internedi ate doses there were no obvi ous
effects on food intake or weight gain. [0159] There

waowge/orassheasur abl e effects of DI O 902 at t hesECHIBRO66/000026
on any of the ophthal nol ogi cal or el ectrocardi ographic
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Ex%%b %'qﬁeé{lﬁ’?(} 902 produced no dose rel ated and

[0160] remeﬁkzjd@cﬂnv&m@sn) g@tddeesefawmenmn‘dmtsd with mme9oz however,
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ympholkel 3600 DIOLH2H(adthbrad wiflouh8-% astivation) wag ahldladdg@m tespect to the

e o8 S Do, o501l et
DIO-92"H8 %ib fodh&bﬁ?ﬁ%%ﬁéa%ﬂlgtfﬁll}‘ ﬁﬂu@eemhﬁﬁoﬁ afthe dK RO three
feact|ons sonet’i nes seen | owi ng admi ni stration of

mdeper[chﬁt?ebnpenkrehts do thezbkence s Sr%mm@tmée}(em% experiments in the

Ket oconazol e- assoc lated hepatic injury. A
presenc&qf,%%gfﬁlglﬂp@tegélpgg OXl¢ E%sg?sof 55 cases." J Hepat ol

[0162] 3( 3¢ arci?B ety sth&@@hax%@ﬁﬁ@éerﬁéonﬂhcte& *AB DIO-ObkE Raiceric
reactions associ ated wth ketoconazole _in the Un| ted
ketoconazole has been found to be non-carcinogenic (SBA for NDA 18-533).
[0163] Administration of the 2S,4R enantiomer substantially free of the 2R,4S
enantiomer is expected to reduce the risk of hepatic reactions sometimes seen following
administration of racemic ketoconazole (Stricker et al. (1986). "Ketoconazole-associated
hepatic injury. A clinicopathological study of 55 cases." J Hepatol 3(3): 399-406; Lake-
Bakaar et al. (1987). "Hepatic reactions associated with ketoconazole in the United
Kingdom." Br Med J (Clin Res Ed) 294(6569): 419-22; Van Cauteren ef al. (1990). "Safety
aspects of oral antifungal agents." Br J Clin Pract Suppl 71: 47-9; and Rodriguez and Acosta
(1997). "Metabolism of ketoconazole and deacetylated ketoconazole by rat hepatic

microsomes and flavin-containing monooxygenases." Drug Metab Dispos 25(6): 772-7).
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Kingdom" Br Med J (Ain Res Ed) 294(6569): 419-22,
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[0164] Oof MR @uﬁ@aa mﬂs bEQﬂ&ﬂﬂiué‘ﬁ@d GhithDICRDO. eriireifehﬂree
yet been conducted with D O 902. However
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enantlomels this result is not necessarily at variance with the pharmacokinetic data obtained

from preclinical results obtained in dogs dosed with DIO-902, the single enantiomer.

Pharmacokinetic Data (Gerber 2003, supra)
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exposure to the 2R 4S enantioner could alter the
cl earance of both 2S 4R and 2R 4S enantioners, this
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24(8): T18-82)l mﬁésetahﬁiorg Rperel fhanm Abbitd) A0mE/Rg #etoostiasole Thatked
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morphelegigd)rbargasén berateeyiessad agfnqrease i sergaHivgr eyameselhis dose is

compf T ghOR L B1GESH A B, SAPSOUA RO AP AWty v
studieddy cﬁhm €Rodragueanad Bebsiw19%7, g0 bhd ROdgleni gnd Aduataq(1097). "N-

so a suggesti from recl i ni cal anj mal nodel s t hat
deacetylkgtasprazs mfiggedﬁfep Rf@fq%fdwala IPEIngasy, GBltyre sytery of rat hepatocytes.”

T o4 106 Ak D s GBI e

of increasthgAloess e k(eﬂcﬁ:@ﬁazolé (uphto BDO tmcroM) for timedthatirangéd from 0.5 hour
fungtion in isolated rat live tochondria by azol
to 4 holgy ferm guie guftors oad ek tiereraq bajh agh af?f%ﬁnd tmo cappondnf (i release

of lactaifé Hé ngs‘ér(L% ARRibhdeRtifb eRpifiald Rhdied gfour hours), there was
dehydr ogenase i s 350 m croM (| n conparison to the

no detectable effect of ketoconazole at concentrations below 75 microM (39 pg/mL). There is

also a suggestion from preclinical animal models that the metabolites of ketoconazole
(specifically deacetylated ketoconazole (DAK)) is a more potent mitochondrial inhibitor than
ketoconazole (Rodriquez and Acosta (1996). "Inhibition of mitochondrial function in isolated
rat liver mitochondria by azole antifungals." J Biochem Toxicol 11(3): 127-31). The in vitro
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Cmax of unnetabolized ketoconazole of 12.3 m croM
following a 400 ng dose in humans (Huang et a (1986).

w0 Rwanmsspki neti cs and dose proportionality ofPCT/IB2006/000026
ket oconazole in normal volunteers.” Antim crob Agents
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.omth RS

sty ey (e pU R By bt et RN RagEP Rl aille

interacfive] ﬁ{h@id e kRRATateORII] Mhﬁlﬁﬁtd Mot thDIOoed uae thdhibker drug
acid @{tm hesi s and the consequent reduction in bile

accumiylptéon efithe ragemateswll InadviotaarsvemBropter sslativeriakibibory qfﬁe@t on CYP7A

than is glgé eeéfi?c?m% ece'fPPfeJ a8k %)Ee“i“? R efo%&%teg ?ﬁg&lrgge?rﬁ% kg%conazole

y 1 ncreasi ng

may cal§Pehepady reactivy fideeolys thrégha8ducea bﬂmaad lkphibegin azdihe
inhibits bile formation in rats through inhibitian

consequsnbroducten Helile oW and gwecase igiosgntielly fekie inetabekites. K%toconazole

my RN CHRLESE el HAS BT Sl hpucon
oxystetoisni bi ti on of bile acid synthesis by ketoconazole is a

[0168] dlBlr f{gegg: E‘Fe’étﬁ?i?qg@ elghaig g}iee p§1%;]{n%gtslign83g1§ 11311b1 ion of CYP7A
rinAASPp S5 S5 914 RN AR ST ir ORR tr

but notWhen8#4y)-chdbedierof ismsed ss @substrate)] The thibitike bObidnacid kynthests by

h I f I hol )
ketoco%ngleﬁlé Z%Erggtcegfe%g%hg ogenous(%rr)gttl A t(i?$9(ac B(‘)lleegctlc? g39nthes1s and

secretlérin ]?%&?EIZ %ﬁ@&%k%ﬁgﬁﬁk@l@%ﬁﬁé) lein 3R h withRE 2) )

e’lsr et oconaz i s excreted
hepatoyies)' Bioehini Biaphyst Asio a0l @) 1aﬁ¢&4¢|mmmumso reduced by

ketoco%%tofe?%ﬂé Ol%]gal‘g}lgégﬁepingglﬁ%%ﬁf intgfsqbgﬁgs % ers’%rr]gl) (Pa nccl:e}l gt al. 1986,
supra) and xenobiotics ((bromosulphopthalein (Gaeta and Tripodi 1987, supra)) into the bile
is reduced. As ketoconazole is excreted into the bile, it would be anticipated that
ketoconazole might inhibit its own clearance and lead to increased plasma concentrations.
This increase in drug concentration has been noted in humans and in dogs. That CYP7A
inhibition causes functional cholestasis (reduced bile acid synthesis and bile flow) is
consistent with the recognition that CYP7A is the rate limiting step in bile acid synthesis, and

bile acid synthesis appears to be rate limiting for bile flow. In humans, the genetic absence of
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This increase in drug concentration has been noted in
humans and i n dogs. That CYP7A inhibition causes

wo even7a88RlI  chol estasis (reduced bile acid synediEEB2806/000026
and bile flow) is consistent with the recognition that
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hydroxy1age adti«wtfy byl choeSiRMA 17l jSHA- K}er&t}}l&e qewsA@ " mbtu@hém ,z_¢:§t44)

In the bilé. The nost abundant human enzyne ab
34046-p 3, encatas npted aboysy betocannzole ogn ytibit dtlseltzcmm as eveébasdscrc@e the

levels oct:YP7A (xNét(e)r)?y { Sltgttlgllg{lllé% ?fuélgfz) I?ﬁ?/ olngerstlon_lfaﬂs or bile flow falls,

oxystet%lslfﬂaﬂ-abé’tdﬁtﬂxwaﬁ& &ivEX R, ag)e -mayodduR I0xSERFoI2 42 (cdfbtoxic to a variety
34046-53), and, as noted above, ketoconazole can

of cell typgs J@Ptudma hepatopprrelldnes diiettaier iahd 1 88" Aagonist action of

cholesterol towards the toxicity of hydroxysterols on cultured hepatoma cells." Biochem
Biophys Res Commun 120(2): 657-64; Leighton et al. (1991). "Activation of the silent
endogenous cholesterol-7-alpha-hydroxylase gene in rat hepatoma cells: a new
complementation group having resistance to 25-hydroxycholesterol." Mol Cell Biol 11(4):
2049-56; O'Callaghan et al. 1999). "Oxysterol-induced cell death in U937 and HepG2 cells at

reduced and normal serum concentrations." Fur J Nutr 38(6): 255-62). More specifically, one
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| evel s of sone oxysterols (Mettinen 1988, supra). If

the conversion fails or bile flow falls, oxysterols
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e eXx

poss1bl[570ﬁ‘6mFHh(iﬁ@lIdtlloﬁr®f @f{ldKﬁI Hes ThO bﬁ:uftﬂlﬂﬁtr%cbxﬁ’@ﬁet(ﬂ@ teuld hbﬁoe
evel of CYP7/B will be insufficient to conpensate

furtherppedabedized B 5231 7 hecanserthis camygpe st grprgssedypingants qu?élell et
ot (oK RS L6 B QX R RUSR Ll ER

oxysterek Talphe-hpddx plhsd gens chuses évieed wovnytal Avaraiigehet 'e/ CanHmakt

7B can be fatal. Thus, one study reported on the
102(9)1‘15&3&793 ver damage that devel oped in an infant |acking

[0172]2 fTH@BB Rk oGORMAOn alfeEhatih tlchitwi n4%bie require an
& faUas

suggest to occur as a direct toxic effect as we
explanditiconfior wﬂluylmni}'r osubsét d:ﬂpatlén:is dextelaps adfanbiehemddiintseaa dh serum liver

e S D e e e 5 5oel e o
first exPBHIAOR kt6dnRYo1& BT %%ﬁ%e& hill% TEREMIBR dnd IO is reduced, and
expressed in infants (Setchel
oxysterols and other potentially toxic metabolites begm to accumulate. In the majority of
patients, CYP7B is expressed at sufficient levels or is induced rapidly enough that liver
damage is not detectable. It has been demonstrated that in the complete absence of CYP7A
the alternate pathway for bile acid synthesis is upregulated (Pullinger et al. 2002, supra). In
this model, in approximately 1% - 10% of individuals, CYP7B is expressed at lower levels
and/or the induction of CYP7B is delayed and, as a consequence, minor liver damage occurs.

However CYP7B would then be upregulated, damage is limited and resolves even in the
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Iterature that “suggest the 2S5, 4R enanti oner wou
For the2Rs48 emantiomgr,iihs ko bowartl € YRAdeis 0. 1B0miptolvhamd if the intrahepatic

nant i r. toward CYP7A. U S._ Patent 6,040 307 .
concenffade + 56 e PRI TREH DU o HF HPAABEHATrE cgRqggation
(Venka®flshndn s Ug {20602 SER G th aritlidhoal bbdrtZ 6 BRI drug

m crosones derived fromfrozen tissue. However, . _
metabolispacloxcdirelpvaran. " drin/Plhemrecignet 88(2)s1 hig80ntheotthd énagtiomer will

have to R} G B e Ciriiptitn hEearouat el L Miorgh (e imattly 0
microgfhL Plofiahibit ERBEVElY Bitfahepatic CYP7A. This is within the concentrations of

this enantiomer following dosing with 200 mg of the racemate. In contrast, DIO-902 has an

ICs of 2.4 microM. Thus, assuming similar drug availability, the total plasma concentration
required for DIO-902 to inhibit CYP7A significantly would be 12 microM (approximately
6.3 microg/mL). Even with the significantly greater exposure for DIO-902, the Cyx of this
enantiomer is only 65% of this level, and thus, CYP7A is unlikely to be inhibited by DIO-902

at these doses.
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mechani sm for the hepatic reactions caused by racemc
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are basEq B Yo e a0 300 BB S ikl i ol R 8
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those recommended in the drug label, toxicokinetic profiles of racemic ketoconazole and the

2S,4R enantiomer in dogs, and a 28 day toxicology study of the 2S,4R enantiomer in dogs.
The 2S,4R enantiomer and racemic ketoconazole are supplied as 200 mg tablets for oral
administration. Placebo tablets matching both the 2S,4R enantiomer tablets and the racemic

ketoconazole tablets are also supplied.
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nmonitoring, insulin |evels, and fasting bl ood gl ucose)

and plasma free fatty acids are neasured. [0176] Seven
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\mﬂunﬁ%%@g%ﬂ%ﬁ@?ﬁﬁ%@&&?é@@%ﬁ of the 2S, 4R enantioner to be
[0179] st udilgdibhcatioha sebipaentidoewk ey petkaes, phblishs Ymieht applieatians, and
ket oconazol g is the antioner 2S 4R, _extensive .
unpubl@}emﬁy%tsm BRIRAtOBR G OFITIN HE dHROEP RO BETTAL E\f%rﬁmcf&éééeach
s P e iedy AR R BRAGHA® Blfcomporated
herein kptaferenaz dlitatianof phieli@Bpdusipatint dowménts Wogsintenddd as an

. 28 day toxi.colo tudy. of the 2S 4R, enantioner in .
admiss{ig i oy h o orRIEAL R PEIAER! B 4 beini<Gs RS I AR @dmission
as to th@cBnRHRRE U8d oReheZ@fhemD tabl ets for oral

adm ni stration. Placebo tablets matching both the

2S, 4R enantioner tablets and the racem c ketoconazol e
tabl ets are al so supplied.[0178] The invention, having
been described in detail and exenplified above, has a
wi de variety of enbodi nents; consequently, while
certain enbodi nents of the invention have been

descri bed herein in detail, nunerous alternative
enbodi nents are contenplated as falling within the
scope of the following clains. [0179] Al publications
and patent docunents (patents, published patent
appl i cations, and unpublished patent applications)
cited herein are incorporated herein by reference as

i f each such publication or docunent was specifically
and individually indicated to be incorporated herein
by reference. Citation of publications and patent
docunents is not intended as an adm ssion that any
such docunent is pertinent prior art, nor does it
constitute any adm ssi on
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as to the contents or date of the sane.Wat is clained
is: 1. Anethod for treating a disease or condition
waz®onimsed with el evated Cortisol |evels or apCT/1B20§6/000026
in a patient in need of such treatment, said method
rising admnistering a pharnaceutlcal conposi tion
What”c‘%ﬁ%ﬁds f'ng a pharmaceutical ly acceptable carrier and a
therapeutically effective anmount of 2S, 4R ketoconazol e
1. enagt, QAss o?.‘ %%1?%‘5 iRbds¥ of E@Iﬁht@én $436ci#Bd 4th elevated cortisol
ketoconazo e enantioner to said patient. 2. The net hod
levels afactiVidy im dlpatishteingiend sBsuth dicgmase, serd wothdd cownrisisg admlmstering

sel ected from.t he grou nS|st|n em
a pharrgeggatL Comtion i R el ahiBRh st a
therape@hé‘alll? dfech@ iBbint TS 4% I5tasRale 6RAfibhieP BullstantiVE fide of the
di abétes nellitus. 4. The nethod of Claim 1, wherein

2R 48 ketpebndrale spantiomet bnsiiid pient.s Met abol i ¢ Syndrome. 5.
The nmethod of Claim1l, wherein said di sease or
condition is obesity. 6. The nethod of Caim1,

2. WheTgé mefidid &f D1&Res QvHé[relﬁ galdidideay® dreoMdition ivdeladted from the
centripetal obesi ty . The nethod of Claim1l, wherein

group eoapigting @ﬂ@wrgiycea@mmhem gl igsylingesis@ne®r der sel ect ed
fromthe group consisting of dyslipidem a,
hyperli pi dem a, hypertriglyceridem a,

3. hy p€he hetledtof Gidient ,avhekawsiibldissast dricghdiltibh is §pe Zhigabetes
method of Claim1l, wherein said disease or condition

mellituss at her oscl erosis. 9. The nethod of Caim1, wherein
sai d disease or condition is selected fromt he group
consisting of: (1) hyperglycema, (2) |ow glucose

4. t ol Fhanetod(oF)ClainslyIwhereie said tdiseass, or(chnditlonss Metabph¢ Syndrome.
l'ipid disorders, (6) dyslipidema, (7) hyperlipidem a,
(8) hypertriglyceridem a, (9) hyperchol esterol em a,

5. (10rné mwddloricaxal £ wiekdih sﬁumeh&)ﬂ OUEHtRn if al?e)sn
at heroscl erosi s and Its sequel ae, (13) vascul ar
restenosis, (14) pancreatitis, (15) abdom nal obesity,

o ARG SR Pt kBT P B s B

obesityand (21) other conditions and di sorders where |nsul in
resi stance i s a conponent. 10. A nethod of del aying
the onset of a disease or condition selected fromthe

7. Dor e AR CIARC] bt SR e paiphar Yo a6
selected ififdindl thdi g&@[piﬁi’n@xshﬁ@bf @&sﬁbid@m;i’eﬁ MlyBerlipitlentiy, @@péﬂu@lﬂ@ﬂdamla

ertri glﬁﬁ)e“ dem a

hypercl(‘lolestero emia, low HDL and high LDL..

8. The method of Claim 1, wherein said disease or condition is atherosclerosis.

9. The method of Claim 1, wherein said disease or condition is selected from the
group consisting of: (1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4)
obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9)
hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12) atherosclerosis and
its sequelae, (13) vascular restenosis, (14) pancreatitis, (15) abdominal obesity, (16)

neurodegenerative disease, (17) retinopathy, (18) nephropathy, (19) neuropathy, (20)
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hyperchol esterol em a, (10) low HDL |evels, (11) high
LDL levels, (12) atherosclerosis and its sequel ae,

W@ 1®p/0vm8cul ar restenosis, (14) pancreatitis, ¥dBIB2006/000026
abdom nal obesity, (16) neurodegenerative di sease,

SN T e e T

comporftipBor ders where insul i n reS| st ance is a conmponent, in
a patient in need of such treatnment, said nmethod
conpri Si ng adm ni stering a therapeutically effective

10. gcbc} cg Era'}'r‘ll’rlr%@lg g)tnl &3 &f %ﬁéﬁg?s:%?déﬁcbﬁﬁgsﬁ gaéétéd F8mhe group
consmtin@(%if@m%eﬁg@demlﬁf(ﬁﬁlbw Mecasolsianod, (2SndBinketisanen (4) abesity,

enantioner substantially free of the

(5) lipi¢k disersisria £l @smaﬁmaoh@mypﬁhmea% 48) I@mgﬁﬂzliyce%@‘?%ﬁﬂc%
|
hypercl%oéen%?% gl gef) %Bfk“rlgérﬁl% Eielﬁgﬂr?%b B1acH1S ??%)eatl‘i’e:;rosclsroms and

ron consi st
its sequRlRE(1G) y@@niaa res(ei’l)mb C(Mppamcmaﬁm @l Br #épdominal 8hesitys{li6) n

neurodége;zl;eqsa%,\pafg gfﬁe%se %17) Pq%;l tyhy, %)ell}%pgli‘o%eglprs&@ %c[:l?r’opétggr (20)
Metabci]%%dxﬂg% égﬁ gilq%me@ coﬁcﬁﬁ%ﬁbydﬁﬁrcﬁ%%&§ WaeRd 1)ﬁ§ﬁ1ﬁ‘1 refidi@hce is a

I evel
compordriianagatientis |nsecho1ﬁjsunh Heawue lsaid megth@) cqmpmmgadmmlstermg a

NTETT WM CRI AT e
pharmz[&@@tlfbraﬁ?%E%alﬂé%&%ﬁ%ﬁ&ﬁﬁeuﬂc&@} efyBdtaR ahloan SN, MRE,

her conditions and di sorders where insulin
ketocomazslesdmnh@nelssdastammib’rfeeﬁof then2R. 4B deetasanazole enagtiomer to said
such treatnent, said method conprising adm nistering a
patienty hor aneutical |y effective anount of a pharmaceuti cal
conposi tion conprising a pharnaceutically acceptable
carrier and a therapeutically effective amount, of

11.  2S, Amniibpdebrrdreing therisk ofsleuelopins gtdiseeseon gpnditiea selected from

he 2R
oo SRR PSR LA B Py e
4) obefsi’t? TUS? E%ggré@?g?rg Sgﬁd}%hpfsd@nﬁﬁ (Y)l]'llli}:pﬁﬂ?g(giﬂﬂél?g(fblhﬂper&@ycendemla

)] hypg:g&@?qsgprol(:gl}a |(1Q),1@W&{I§Ie edf@}ssgl 1) yghghal ,1@46&;@ gl'(exygscleroms
and its qg@%ﬁiehgﬁﬂ%?éec?% (%%)teél%&?,i(g)hf #ﬂc&ﬁﬁ{éft??e%go‘n?ﬁai fg)e%tly,g%l 6)
neurodbgﬂ.nekaiweldssleaiel 2)7) aéthmpa&yj @Bpséphrapathy, (w)'sxeth?g, (20)

Lt . .
Mietabefis mAFane &3@4&% b tephbor bR Ge P SN sy s o
compo @Qﬁ%’(ﬁét in éa of‘ﬁﬁﬁ é&?ﬁ’ﬁe{ﬂ/ 'sa o lat(lglgﬁ g{)t p%%@g’ g%lﬁﬁ@gtenng a

therape:htlsaﬂﬂyd eﬁfsctwb eanmunfmﬁd pharmwuhtzd rcomposman compnsmgm in
pharm%cgﬁg{:a:l&na:qﬁé;g gggﬁl%t gl}s {%ﬁ%{pgg&cgﬁy effectwe amount 89 25,4R

ketoconazole enantiomer substantially free of the 2R,4S ketoconazole enantiomer to said

patient.

12. A method of treating a disease or condition selected from the group consisting of
(1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4) obesity, (5) lipid
disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9)
hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12) atherosclerosis and

its sequelae, (13) vascular restenosis, (14) pancreatitis, (15) abdominal obesity, (16)

A
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to said patient a therapeutically effective anount of

a pharmaceutical conposition conprising a
w@b@soeseut i cal |y acceptable carrier and a PCT/IB2006/000026

therapeutically effective anmount of 2S, 4R ketoconazol e

neurodE B Rk HRR AR e RGeS ARG L hepropa e G

Metabbh@sg[d@u@e CAHASD Y bthe Rhditios akePBsdrdelsMtidpé 18IS résiance is a
insulin sensjtizers selected fromthe group consisting

Compoaiﬁnt{ ina petisRt @gzmd of suchrirpatrneny, ssidymathiod semptising cargdministering
to said} et geﬁtnah HH &%llg gﬁ’e&ﬂ% a'f'ﬂ { oFF pl'(ag'?x)a%e%llﬁcgloc%% Q&R comprising

secretag gues ucosi dase

a phaﬂnamdnbalw scce}sﬁame@bmbag@m tl%@@ﬁhﬁéal@rﬁfﬂa@ﬁm s&héunt(OFPS,4R
GP-I, GP-I analo%11 and mnetics, and GLP-1 receptor

ketocogaee sragtiomsy sygstanplly Hemplige 2BP ratoronpzale engnionep and a
comporuﬁﬁ @@E&Ed a9 %E%NB(‘JOLSIE f’ (338 dan Sp‘ﬂ'l lﬁ?osr Etﬂfjmsulm sensitizers

I'cs, and rece
selectadlfocbm slicegrolip bansisting@f Gy EBAR apehiztt and (i) biguhdidesy (@) usulin and

o TR O S B T B
glucosﬁﬁge fRidiRrd; Q? rg‘?&gagoﬂ fe%%ptBP AR AU '(@t (?LPIIV b].l@oﬁ%’éﬁggs and

dual agoni St bitors of estéro
mimetes sowdpGLRA1, reQaptcpr)agamyts ©® MR TP entlogs hndumyhetianasfdGESeceptor

sgonisiy G PACAL. PAC AR ER BB e SAG A Teiobicr daeoBisel)
cholesf@bldowERRS Rt leldc fRiink Ble drbip é‘(_ﬁfsis‘tlhg bE ?m&@ LQoA reductase

agent s excl udi ng gl ucocorticoids; rotern
inhibitpys; (BisaguestranipHaiadeotingl glpatpl, rsyoumm acbdtaud salts theredth6v)

PPARTELARHe L EPRRG i 5t wdieiielvRG aﬁol‘ééter% R, i
PSRG3O GEOSEL ARkt T PEARS o
() antiahekityycohipoudédsyi(ia) amilehl Hile dmdchmnspmtér mhﬂatbr f(hﬁrﬁblﬁﬂammatory

tas i nhipbitor. 14 The net hod
agentsmglﬂém glirocpiieosenddal pidn txrﬁﬂ%Pwph@tgseal%i%Tﬁ’ -#B)
inhibitdg. The method of Claim 14, wherein the statin is
selected fromthe group consisting of |ovastatin,
sinvastatin pravastatin, fluvastatin, atorvastatin,

3. o e el rr bRy PPt tnsad qipschr c@%a{o'aé??é?%éd"ﬂom the
group GM@tfhE QR h§5dreld1eterb oA, lllRrEHCRYRIS BV LY, PG eRf h1 LDL levels,
ol esterol emi a, atherosclerosis, |ow HDL |é8vels,

hyperlml ip Dhypeetiglysetidenain g dydipi demiyand seidi cgmpoend dseumIéMG-CoA
| i pidem a, and the sequel ae of such conditions,
]Bdwj%%S%mﬁg?%od conprising admnistering to a mammal i an
patient in need of such treatnment a therapeutically

effective anmount of a pharmaceutical conposition
14. conpgihe gailepdgof Claim 13, wherein the HMG-CoA reductase inhibitor is a statin.

15. The method of Claim 14, wherein the statin is selected from the group consisting
of lovastatin, simvastatin, pravastatin, fluvastatin, étorvastatin, rosuvastatin, itavastatin, ZD-

4522, and rivastatin.

16. A method of reducing the risk of developing a condition selected from the group

consisting of hypercholesterolemia, atherosclerosis, low HDL levels, high LDL levels,
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pharmaceutically acceptable carrier and a

therapeutically effective anbunt of 2S, 4R ket oconazol e
wepaenisser substantially free of the 2R 4S  PCT/IB2006/000026

ket oconazol e enanti oner and an HMG CoA reduct ase

L nhi bi tor t.hod, f.or. d he 0
hyperlgdiimion g erE e i A G4 UPiat dr T RS SeoBPRE pE S cqnaitions,
said mBthIBRoRPEkDBadinnifeAk &f 2 Sdmhdlias Phii® in n&R of sT&E H@Ament a

conpri sing adn1n|ster|ng to said patient an effective

therapeuttpaHy eﬁﬁctwemm@fe@p moax@nplo@mpoewon@mnsmgg a

phm? lgﬁ %ﬁ%‘ ?]%)le)é |ve ega}p%ﬁ llngeféggw 388%%’?0 e

ketocoRB201E EfiRioNRH b@dsamhalay frye 61 B8 2843 koctRadsde enantiomer and an
ket oconazol e enantiomer and an HMG CoA reduct ase

HMG-Gers 1sneiase ipRibitghe net hod of C aim 17, wherein the
HMG CoA reductase inhibitor is a statin. 19 The net hod
of Claim18, wherein the statin is selected fromthe
17. gr oupnethoglifot dleﬂgymg thelomgettr aéducingsthevials bdéveloping atherosclerosis

pravast at. n, | tatin, atorvastatin, .itavastatin,
in ahwemrlaéﬁeigf SHoh (FeagRRRt SpiA AR e ROT FOmPUSIG ATIBYHGHS to said
pinf L 805 of bl oo ST i gl

adm nistering a c
accept%ﬂbie camrich aud aftheCipgirticadly, effmb‘ev&azimoum ef 2R dRdstt@ronhzole enantiomer

substafiiil Beathne AR iritseniicl o bers: sicin BNC-Cor sdhorase

inhibiteRMPri ses a conpound sel ected fromthe group
consisting of: (a) DPP-1V inhibitors; (b) insulin
sensitizers selected fromthe group consisting of (i)

18 o ERARRL S Gt et AR HARG QoA oo b bR gtatn

secretagogues; (e) -glucosidase inhibitors; (f)
gl ucagon rec%ptor antagonj sts; (g) GP-1, GP-I

19 anallbgsnether of Glaim d 8, wherginchestptin sossjscted %g@ﬂiesgrgﬂp ¢anpsisting
ot o, BB B ARSI G B, AR 000

rosuvasAGAPirdateptatin. 3 agoni sts; Q chol esterol |owering
agents selected fromthe group consisting of (i)
HMS CoA reductase inhibitors, (ii) sequestrants (i)

ni c I r
20. (i v;qthﬁg%\&l&a@da&ﬂgonjﬁl Sntlslg %1 %&1 Whg%élj% lthetsazﬁ ?%J}nmstermg
a choléstdrobabisorpsionfinldbitdre st er oI absor pti on, (VI [ ) acyl
CoAxhol esterol acyl transferase inhi bi t or s, and (viii)
anti-oxi dants; (k) PPARd agonists; (1) antiobesity
co | i J i eq s .
2 .n%{l“ﬁh"“%c%ﬁ? PO g e B b PRk niipitor i
ezetimgfleucocort i coi ds;

_a

22. The pharmaceutical composition of Claim 1 that further comprises a compound
selected from the group consisting of: (a) DPP-IV inhibitors; (b) insulin sensitizers selected
from the group consisting of (i) PPAR agonists and (ii) biguanides; (c) insulin and insulin
mimetics; (d) sulfonylureas and other insulin secretagogues; (e) o-glucosidase inhibitors; (f)
glucagon receptor antagonists; (g) GLP-1, GLP-1 analogs and mimetics, and GLP-1 receptor
agonists; (h) GIP, GIP analogs and mimetics, and GIP receptor agonists; (i) PACAP, PACAP
analogs and mimetics, and PACAP receptor 3 agonists; (j) cholesterol lowering agents

selected from the group consisting of (i) HMG-CoA reductase inhibitors, (ii) sequestrants,
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and (o) protein tyrosine phosphatase- |B (PTP-IB)
inhibitors. 23. A nethod of treating depression in a
woreomarasan pati ent in need of such treatnent, BEI/TB2006/000026
nmet hod conprising adm nistering to said patient a
therapeutically effective anount of}ggﬁharnaceutlca

(iif) m&%fﬁﬁé@ looheln nicaiipiciagid g agal Misreptc@ur FRARM geose ¥ hbP ARo/y dual
I
inhibitols addR(A) dﬁ&i—@ﬁdﬂﬁiC(k)?PEﬂRﬁ tapOHiBt; (1¥é:nt1dbe§liE§t twtpcinds; (m) an

treating Gushin ndrone in a mammal i an patient in
ileal bie agid dranspgster tqh%at antifnppdtapR gesinmiihes |ﬂP?gl glucocorticoids;

end (o B T B P R R T B e o 1 o

conprising a pharnaceutlcally acceptable carrier and a
t her apeuti y.effective anmount of 2S, 4R ketoconazol e

|
2. enark P Lt (satngspaessipnip @anaspmalin paticrign need of such
trea’tm%ﬁtt 48 ﬂ%ﬁﬂﬁcoﬂ%ﬁ mst%l"'_'ln @b 53?& BRASkPh ¢ Jr?%gﬁ&ﬂly effective

gl Aucona I n I an pat| need o
amourtt jof atphremyacestadatl compdsdubmmmmnsmgugpmmmbaﬂy amggepmble carrier

aid pati.en t hera effec ive anDunt of
and o GRPREalY EaRiveOsOGT o1 S5 Th biohareals canbaBtigsorenly free of
the 2R4NRthb&InAgo18 eRfidiopReeut i cal |y acceptable carrier and a
f her apeutically effective anount of 2S, 4R ketoconazol e

enant i oner substantlally free of the 2R 4S

légﬁ ? .Cﬁ}%ﬂ* ent%%t]b'éslggrﬁ $ §}241?dr8$‘1§gﬁ% Elgagm%lle h ed%ent 1 need of such

treatmeN§Hid hf&hcﬁi%h@isﬁfgl adffinibiérifl Y i@ Patfedk b ItH?‘eE’z!tpe'uﬁbz’ﬁiy%ffectlve
conprising providing a constant exposure t
amourg@ggyhaqnaceutlcal composition comprising a pharmaceutlcally acceptable carrier

s bbb AT T LS4 o

the 2Rt4¥kqradonandle eﬂaeitlomeperl od of at Ieast 14 days,

optionally at |east 28 days, wherein said constant

daily exposure is provided by adm nistering a constant

dai | r
2. CondyIRMRG ik dRtBnENA U ARl DRIGHE!RO8 of Sfth reatment,
said msﬂnbdtcamprlalhlgytdlfrmmﬁenﬁg tohmaidfatiéfi theripeaicatly 2ffectieeamount of a
h mstgclof Clg 6v\here|£the period of at | east 14
pharmggeulipalicoRIpPSIZEN RAgFEapRHiiCAComPasiipn compriging apharpcentically
acceptﬁlﬂe Eh@ref gnda me%kﬁ&ﬂp%ﬁﬁéﬂvezarﬁ(fdnlﬁbf R gf 4Qkscon¥ols &B}xﬁomer

yl]- 3-di oxol an-4 hoxy] phenyl | pi perazi né

Substaml}’rﬁﬁe Hebn2BRASikeicsbrazett ¢nantidreeat i ent for at | east

28 days, optionally 6 nonths, prior to Day 1. 28. The

method of Claim 26 or 27 wherein the condition is

26.  hypey gleieg ¥ fedudin g*&@ﬁ%& RYelk E}?%Aﬁbn% afagﬁ&%a%ﬁ I?zggontdﬂ?on

atient is not under treatnent for a fungal ction
characterized by elevated cortisol levels, comprising providing a constant exposure to 1-
acetyl-4- [4-[[2-(2,4-dichlorophenyl)-2-[(1H-imidazol-1-yl)-methyl]-1,3-dioxolan-4-yl]
methoxy] phenyl] piperazine to the patient over a period of at least 14 days, optionally at
least 28 days, wherein said constant daily exposure is provided by administering a constant

daily dose of the 2S4R enantiomer, and wherein the constant daily dose of the 2R4S

enantiomer is substantially free of the 2R,4S enantiomer.
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27. The method of Claim 26 wherein the period of at least 14 or at least 28 days
begins on Day 1, and 1-acetyl-4- [4-[[2-(2,4-dichlorophenyl)-2-[( 1H-imidazol-1-yl)-methyl]-
1,3-dioxolan-4-yl] methoxy] phenyl] piperazine has not been administered to the patient for
at least 28 days, optionally 6 months, prior to Day 1.

28. The method of Claim 26 or 27 wherein the condition is hyperglycemia, diabetes or

insulin resistance and the patient is not under treatment for a fungal infection.

76



