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treatnment, prevention, and reduction of netabolic
di sorders, such as di abetes and obesity. 10 As the
| evel s of bl ood glucose rise postprandially, insulin
is secreted and stinulates cells of the periphera
ti ssues (skeletal nuscles and fat) to actively take

up glucose from.the blood a ource of

of ol ucodEndHES axh REAT R HOATE FRER TR
secretion or action i r ' tabolic

di sorders such as 8&%@9?@%?¥“H?§§hﬁgy Egﬂfo-triggered
or further exacerbated by obesity. 15 Because these
conditions are often fatal, strategies to restore
adequat e glucose clBaclgroantrafitheHavehtiodst r eam are

requi red. Although diabetes may ari se s_econdar%/ t(%. an(}/

condi tTheninypaiion slates to tha terimeat. PiREGHIGN, apf &cduction of
pancreas {e.q., pancreatitis Tlagol adm ni stration
omegai’gﬁf ngra?ﬁggu%(%géetg%?@ ggg{lgéir oi ds or

pent anjdi ' %ﬂﬁ:@) £ 8isé GaBAME Nh OB RSdeSdeted and
acqui ?ég&@fleﬁﬁgﬁﬁgﬁgﬁ ocr isnosaz‘al(ﬁ)is%s,1 aﬂlgysur gi cal o
estirhslaes) cellstofeharpstipkaamissuto (skelahl wiades esd fat) to actively take

typically arise fromprimary disorders of the insulin
sy ghicosg froys thablovh as @ seiece elenesgyr Logpekglycose homeostasis as a

R TEL s P ab et RS EhE R IR Btlnondrs

(al so k j : i Ny i nde < i ity
S B A OB B S oy besit
| BREIsBTAR Ui tERs 3B Dfich B Ieragdgiél testdiré béeqnite glucose
pat hogeni ¢ nmechani sns. Type 1 di abetes, which accounts

f clearppe danmilieblpollO¥ean aad tequasds of  primary

di abetes, is an_organ-specific gut oi nmune di seasge

char achBhpyghidigpetasanay arieneqcoBlyY<e A G {hag causes

i nsul i.n-produci,ng, beta cells of th n . bt
o 08 e BoBOL 63 e B GRS pdffimiptration of

! Eeﬂtaﬁﬁl&rhgs A @ALCLdrBBodtaRYdd dhohthBaHEe lifort Beerload (e.g.,
deregulatton of glucose netabolism Wile the ' o
atsinBtBionadtbsis), abquinsd bi pemptvérdiesrisbpathidsc amd surgical excision),
benefits to patients suffering fromthis conditi (H’],

t te mbsir ¢congmourfonas of [digbstasftypically arise from primary disorders of the

insulin signaling system. There are two major types of diabetes, namely type 1

-

diabetes (also known as insulin dependent diabetes (IDDM)) and type 2 diabetes
(also known as insulin independent or non-insulin dependent diabetes (NIDDM)),
which share common long-term complications in spite of their different
pathogenic mechanisms.

Type 1 diabetes, which accounts for approximately 10% of all cases of
primary diabetes, is an organ-specific autoimmune disease characterized by the

extensive destruction of the insulin-producing beta cells of the pancreas.



insulin is a major inpedinent to the maintenance of
nornogl ycema. An 5 alternative treatnent is islet

WO c@adpisent ati on, but this strategy has been aBEDUBZN®023030

10

15

20

25

with limted success. Type 2 diabetes, which affects a
| arger proportion of the population, is characterized

%eaccgﬁé?%ﬂt b At odnNntiRgul eprodutAon dlevitablil lead@twitherdeaegulation
decr ease response of peripheral tissues to insulin,

iofgzlucdsesnéthbolieni IVhilc the Athmingstratoniaf ipsulivgenedssssignificant
type 2 diabetes remains unclear, epidemologic s g&llﬁ% of

g o romar WS Ryt nciad 88 ghard o

ti . t,i pl i .
Sory bt e MbRES BTE dpERhEE Srimoglycsmia, An
rajlt%ﬁaémdtré'ﬂ%ﬂfeﬁ{ fdsRY ﬁraﬁ%bﬁﬁﬂﬂﬁm@ thisa4ta@ s has been associated

i ncl'udi ng excess weight, diet, inactivity, drugs, and

etk $isnit&d aaleds. consunpti on. Al t hough vari ous
therapeutic treatnents are avail able for, 15_the

managehura 2 diabejgse which affeqts g laiaeeproncstian o6 dhepepplation, is

wi.th various debilitatin side effects, ;AC '

ACNTRET R A (-

i s . X i o . i.er .

ﬂie%k)e)cgs%oﬁe:fwgf:tag ?ﬁg o otégﬂso Hlv,\g?g, ﬁs:ﬂmgﬁgiﬁigdglci&n \Q]ihélte, the
hégsiRsisaTdypo detisticteientdin uhslbak epidsutbldgié estlydsesuggest

changes, however, are not sufficient to reverse the
vthat thisforandf diabeiss desvligdsomauedltchgn of oneliipkegeistic defects or

G ven that the strategies currently.available faqr t

BASGEERETS! e o a8 G5 QuBopelisp g kg ang godified by

conpellin fo r - . of f ;

AT SRR FROA S gl e R 18] RGEL Y8d oxcess

shid6n&il (t(ﬁl%{lﬁlgti%ﬁ. SUERBHoh RfridiRehénpentid asathietpresanilable for

i nvention features conpositions, methods, and kits for |

t theahhmggemdnt ef éyyid Ddiabeta, thegare agsavtadoiifhcvarious debilitating

disorders. This invention is particularly usef iﬂ for

t sidateflegtsp A camdimghanatignisrdiagnased Rvigh op Aok gving type 2

condition that is. characterized,.?2 0 :

SOk s 35 B ORGP v

.n@l)far%% S giielf(l%% Eﬂiﬁﬁmd‘% -t RRoRl AL Sk Tifestyl®€hanges,
n-sigha at hway ](e

i ASU ing p .g., a reduction in

| pewWkl &, REORbICGUIfAGient RSievtaRdRe Vascularsuld organdabmghy caused by
Exenpl ary di sorders anenable to treatnent according to
t Hiabetasnvention are obesity, diabetes (e.g., type 1

di abet ((B}Si{ferE ﬁl%? thze sdtlraatgéalteg %’:urrgzrﬁlttl}%J g{fgﬂable for the management of diabetes

are suboptimal, there is a compelling need for treatments that are more effective

and are not associated with such debilitating side-effects.

Summary of the Invention
The present invention features compositions, methods, and kits for treating,
preventing, and reducing metabolic disorders. This invention is particularly useful
for treating patients having or at risk of having any condition that is characterized

2



5 onset diabetes of the young (MJDY), and gestational
di abetes), satiety, endocrine deficiencies of aging,

wanaweamgodf t heir associ ated conplications (e.BCT/US2005/023030
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Syndronme X, diabetic retinopathy, diabetic

nephr opat hy, di abeti c neuropathy, peripheral vascular

£ 806 ofPRirkiyReARA, M/ Rich MDEDE easdedNfor example, by an alteration in
at'heroscl erosi s,” and coronary heart disease). 10 In a

fthe stsudimpagnalingeathwagfe.igor fedactivremn mssbmposdudtion, resistance to
t.hat_ i ncl udes

ansilp)ordiotin &gﬁ)ﬁm el'%’a éqgagqts(e?ég%q% %’%‘? t’?le 9g L ig{:]ceo%giﬁg to this
bezaf,i br at di, f ' : _
aRgentcih i bR Lok tey Bt BaRaRRs, bbbk, marrity-

Edéh.stgf §RbetcR Lo%‘fﬁ‘é‘ 5101119% g{élgi}i?g?,. ahdBdseiiniat diiibs@k¥eatiety, endocrine

., diabetes”or Exenpl ary conbi nati ons

adefidiaraés of agiagaml iy bfthesalssodistedenaiplinatives ng., Syndrome X,
bi smut h subsalicyl ate; bezafibrate and ni m)sull i de; . heral
béizbstioreiinepaiy, dinbspe agphropgivadiahelic dieyrrpathy, periphera

O L 05 RGO L BSOS Wby e

b‘]iﬁﬁ%%%? subsalicylate; clofibrate and ninosuli de;

of I'bf'ate and oxaprozin; clofibrate and dicl of enac;

cl of i brrpg Eir@ndpectntlicl incentidrofdahrras e cantposhigur thireimcludes (a)
clofibrinc acid and diflunisal; 20 clofibric _acid an .
b szaibinate wiysal anajogitheread] and Gnidiflueisal eiman anales therget, wherein
cl of i bri

e 50 A3RE BB L RAPEL e Ripirstered 0

aci,d and i . co Gl j ' i :

Pt e PERERAET oy PRVL B Fodtff atlnblatplié Bsorder (2.
afdpBicARS Whedity). ChidiRplaby a6@baiatiofs afy Bedafibrate and diftunisal;
clinofibrate 7and dicl of'enac; clinofibrate and

sbehifibaste anld bisfmiubr sitsabogateh bprafitente @g}nﬁimgsg_ﬁﬁp; beyafibrate and

Sg%;g‘lg;ly; :I;:eggt:ﬂy e&&%fé'gﬁac?ggﬁ%@g“gtzgﬁ %ﬁgﬁialc?%éz%f%rate and
in; nfib i d,.di e j il

ot Ees ol s PpB: Sl RpfLRk} pifRA ey RRE

2006{10048031 ;BEHsHEA0A36AB3930d bRapkosRE elsfiarasid dichsfenac;

i nvéention features a conposition that includes (a) )
berAftrhicail mdilacasiatibmt¢ hed énfprofend clafibric apd diflunisal;

aci d or an anal og thereof , V\,h_er ein 1 he . bezc?fi brate )

anhb_fﬂz_rfd amidsatd ‘twrgu@rsglbgmcylateaeﬂ@@,bgg ackhand pHBasulide; clofibric

Sg%ﬁ oe){rfﬂ?p?pt%igag]@ trigga?:tci)aﬁqﬁ aic?(g eglpg;locﬁglgpfig ab{®fa sundilac;
clofibric acid and ibuprofen; clinofibrate and diflunisal; clinofibrate and bismuth
subsalicylate; clinofibrate and nimosulide; clinofibrate and oxaprozin; clinofibrate
and diclofenac; clinofibrate and sundilac; clinofibrate and ibuprofen; gemfibrozil
and diflunisal; gemfibrozil and bismuth subsalicylate; gemfibrozil and nimosulide;

gemfibrozil and oxaprozin; gemfibrozil and diclofenac; gemfibrozil and sundilac;

and gemfibrozil and ibuprofen.



Exenpl ary bezafi brate anal ogs are binifibrate,
ciprofibrate, clinofibrate, clofibrate, clofibric

w@eiod/00480Df | brate, fenofibrate, or genfibrozilPCT/0S2005/023030
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ei ther of the foregoing aspects, the conposition nay
include a third agent selected fromthe group

consi ghiaN@cehd ashdRNb YR eAtoneAmSEH 4 edyibusieian thék includes (a)
secretagogues, insulin, insulin anal ogs, glucagon-Iike

nephfitess oexe adilog4haebf et (bilemnabee ac®l armeadep tlareof,
agoni sts, PPAR agoni sts, dipeptidyl peptidase . |V
iwibgrin thedezafigiain pad diflunipn ATg Prreed BLeR0wR it when

AR, TR S B A0 o

i i Akf ors, adenosine Al receptor agonists, adenosine
receptor agonists, aldosterone 15 antagonists,

al pha Hxadplanpbepifitratendmagesi st binifibpite, dpexfiteatss eprofibrate,

agoni sts, alpha 2 adrenoceﬁqt or_ agoni st s, gngi, ot ensin

rdofiprate, hofibigo avisk stoftmateosanedibrale, origsagtibrozil.

oo RSP i e i
PSSR o U ST Bt s

r QELRh O RR! AEAR SinSulig Waslybatgtueaponales éptidesnen ardis-4
phosphod% esterase V inhibitors, protein kinase ) )
i poliypeptotes, badPadienaseptor agunkits,FRAR ragenists, shipentidyl peptidase

it Iﬂ\% ?xﬁbﬁ%gygbmh S g %1'lpﬂ21' g?%%ﬂ%&%éﬁ?{@?lﬁﬁg ;lggﬁfuglgg?q@%ators, statins
o SRR R SRR PERG! SRRy b

ag&MoSinePAl ¢ & g denbiife 2 Rcsptobapenisey, aRlostrone
st mt??glr?t S, %%g):ti po%r otein Al agoni st SE,) 2% DNA .

t @1&@%@1@1@’&[ alpai Inidrbhoceptor atiag@sstey dphaBsdrgndceptor agonists, alpha
i nhi bitors, cholesterol antagonists, chol ester

I
e2 adrenocepior @EOoRPISH, ENFOAMSHYERRERIOS 2ntagoBlsth é‘n%}&?%%qﬁ‘é‘%% g TPase
i nhibitors,. | yner.ase_ i.nhi,bi t or ] .
r gﬂlélg,lttqﬁs, %@E’};@}?@& %g]c&gfatﬁ:l?qt?} ad}egggﬁstgll; glgtﬁgggféﬁsl, g%lsc,lum channel
g iBsh | istd i85, hfihd BY1Sseceptor ists,
OB OSBRI P T mssmos o
| ERdGhepaiaxd Bakbiests] edudthélar secepopaptagoeists, Auanylate cyclase
ant agoni sts, mcrosomal transport protein inhiDbi toré )
mitmokonts iphosplybdicsterase W imdnlkitess, poseisikanassHnbibiiers Cde2 kinase
ni.trjc oxide synthase inhibitors, oxidizing agents,. ..
pHEupHes; JeRig 1 ﬂiilFﬂJl'?,Gh'Q;p c’)xanreasapﬁgﬁe f@pﬂ&ﬂsoxasopeptldase

e KR E T R AGRERRls AR SR ubldonists, anglogenesis

Icnﬁlgft%%g g{ivéﬂ&ﬁ%‘}%dﬁ@ﬁéﬂd@b@ﬁ& inhiyetoks, Akeeacid binding agents, bile
acid transport inhibitors, bone formation stimulants, apolipoprotein Al agonists,
DNA topoisomerase inhibitors, cholesterol absorption inhibitors, cholesterol
antagonists, cholesteryl ester transfer protein antagonists, cytokine synthesis
inhibitors, DNA polymerase inhibitors, dopamine D2 receptor agonists, endothelin

receptor antagonists, growth hormone antagonists, insulin sensitizers, lipase
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sel ective estrogen receptor nodul ators, squal ene
epoxi dase i nhibitors, squal ene synthase inhibitors,

wao booersane A2 ant agoni sts, anylin agoni sts, PCT/US2005/023030
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cannabi noid receptor antagonists, chol ecystokinin A

agoni sts, corticotropin-releasing factor agonists,

dRPERkALS, 1%6?%@0&1@&1@11 51 HiBitofs, RpOH:Dtdin ¥0 Hita@Enises BRicASsomal
nodul at ors, 10 gl utanate antagoni'sts, glucagon-Ilike

pephipdet prbieiganhibiters, inmistdsomad engliyceréde sransfiepasetein inhibitors,

i nhi bitors, nelanin-concentrating hornpne recept gr o
aniteg oxide ynthpsevehiyitevt wx1diaBeRLcaopheipholipase A2 inhibitors,
neuy. o tide Y agoni st eur opepti de,Y ant.agoni st .

SNt Sl oA A b Rl PR AR Sy S staghgpin

S | & ¢ It&Ho8 tr SRRIbs ASkREse inhibitors,
¢ b PRt AR ST apgorE AR, ASIRase inhibitors
ageTedtiad ¢stitogen recepiySinedutitad i quasdneatpoaidast lighibitors, squalene

i nvention also features a nethod for treating, . o
pswutbage ingibitors rthrnmberane AZentugenists, anudindagonisis gcannabinoid

patient in need thereof .admnistering to the . )
SRR AFEO S OISO KH B BgC P B8P Eefgpsing factor
(L) it ' al i ] .

b ] A400ER R IAI 89 DEGEALcolEE L0k gpcon,

t BRIitatheeiMeFonidl, Aueagat-fike pgﬁdé—@ adgbBRts, NuiedHnsitizers, lipase
reduce a netabolic disorder. enplary conbi nations
airthibeaaf irelatie-candemiftinglicalgnebeeeftobantegonists, nerve growth

bi smuth subsalicylate; _ bezafi brate and, niposulide;

bEAPT FUNES NFATERERSIdS,Y REOBEIaPPBIORERIR A AiaBYHIEatNRIS,

bezafi br at e i [ ace. i - peiad
PP e ot Flse Jhip RO sh SRR O¢ R Birdonists.
subsal %%lc%ﬁlgiqsﬁﬁd}fsi il ?m%@ioﬁirﬁ'%?ldé ifgi@aulatedf foblbadie

and 25 oxaprozin; clofibrate and di cl of enac;

c héfibisahtombtlspatadid admimistedtidar at e and i bupr of en;
clofibrinc acid and diflunisal; clofibric acid and ) '
bi smut Aheubeertianalae seatuxes armpihiod far [reating MEYEEIMG gereducing a
clofibric .acid and oxaprozin; clofjpprig acid and . .
PSR Siden i bR oRLR iR b Y At Dl By toghe patient ()
aci i _ ot b _ /

PW@%&S; Ogg%{fgg%rtl%rd?? |ail}§ i@%ﬁfﬁlgyg rll %? ?ﬁ ragt e angreOf’
bivgiauéin the b fiterdrl diflunixal bk @drgingdierediimastdimdethat together

clinofibrate and oxaprozin; clinofibrate and
diacd niffficint te bieak bréveat coranducaumdictahlic disomder.i Bramplary

ggg@?&%&ea?ébggag{érg{go%i ndﬁgi;aalpggl ?agq]agg gIsilr?litﬁZsiu]bsalicylate;

O A SHARE o gEORLL o ot

08RLARA% dnPAhIIRYPE& EIbrate and ibuprofen; clofibrate and diflunisal;
clofibrate and bismuth subsalicylate; clofibrate and nimosulide; clofibrate and
oxaprozin, clofibrate and diclofenac; clofibrate and sundilac; clofibrate and
ibuprofen; clofibrinc acid and diflunisal; clofibric acid and bismuth subsalicylate;
clofibric acid and nimosulide; clofibric acid and oxaprozin; clofibric acid and

diclofenac; clofibric acid and sundilac; clofibric acid and ibuprofen; clinofibrate

5



The invention also features a nmethod for treating,
preventing, or reducing a netabolic disorder in a

wWQEai06emMs03 N need thereof by adm nistering to tPEI/US2005/023030
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patient (i) bezafibrate or an anal og thereof; and
(ii) cinnam c acid or an anal og thereof, wherein the
beg @bl AL SMsbMrARAHChidfuth ﬁi&aﬁgﬂaﬂ% £1i9b8Brdtd and nimosulide;
amounts that 10 together are sufficient to treat,
peknefibratoand edaprezin; chhafiofateant diickenac, Idhnelﬁﬂah&is anfl sundilac;

[ aspects, the patient may al so

t he f or egoi
it @@r? ﬁ)upmfend g@g@hrc@@@dﬁmm&wqmﬁb@%d bismuth

S Shelty Bl dlerbrboand RS INE 2 UEA ghfl xgerog mgsmiibrozil
SRS et b .

i nhi bi Thesnvéitgmealse éstuia phaethod dos trdabeg, iprbveritingt 61 reducing a
I m nunonodul ators, statins and statin-containing

coresabrlic diserdeaigh petieet in need veerephby eAmymstering (o the patient (1)
abCiadiaplectr aitmas Liersatyad GEEHBhaH A ok ap Sl oot

1 wﬂl%ESEQﬁg BFQ%ﬁﬁQ%aﬂlgfqélﬁﬁénlﬁﬁﬁ %r@a&ﬂ!rﬁ&gfe%oﬁloa[mounts that

a oni's renocept or agoni sts, ot ensi

& ard Rl B ISbIreall rﬁrb@éﬁitd@nﬁéﬂucéﬁ?ﬁ&%&% disorder.
| nhi bitors, atrial peptl de agoni sts, beta adrenoceptor

ant agoﬂinstthel c]%aﬂ]clfumgoh@a@ectsa@mpmem eyl Asabe administered a
channel ant agon] diuretics, dopa recept or

i agant sebe%éqﬁp‘égm g LEoWR ﬁ%ﬁl@ta%gsofn %ﬁﬁm@eﬁﬁ on-sulfonylurea
recept or anta QRi st s uan | at e..¢
pﬁ%ggf?@agggﬁ a0 Ut BB B o B e bRl TS, Abhdin-4
! Eegﬁjogﬁﬁés Yeir 2 alit e tok ﬁ?bl%fsoPPAK 88bHsts n&b@gﬁ@ylspephdase

xan€ synt hase in |b| ors, vasopepti dase 2

| i ihhititoss, bigsapdes siphat glavddda ishibitorasopnessnod@lators, statins
antagonlsts angi ogenesi s inhibitors, advanced

glapd atatmac@rtampmga dobiniations; angielenyin| conyeitm gAY NHginhibitors,
aggnt S acid trans

B AdL Tl Bh e EOTE ORISR AR Ao IR, Aldpygrone
ﬁ%&%&r ga‘ﬁ@}# ng@gpg?&gr 5%%5518%% 9&%%@&11@56&@)’(& agonists, alpha

P@ddﬂ%&%@t&%&m o RAemNif cepthradst @ik, @sioxidants, ATPase
transfer protein antagonists, rﬂoi%r/t oki ne synthesi s

i mihibitoos, atrlzﬂ)m&p’pdb ygamsﬁsbeﬁa traceptor a@tq@ma’q@ opicium channel
recept or oni s ndot hel.i a cepto ant.a
grREARISt ﬂa@aﬁﬁﬁa %ﬁ{ll&%&aﬁ (AOIStH. (I HNaE S SAARSPLing iflsafecep’for agonists,

: : gg %Qtécpig Rlllgﬁ térs eh étﬂeﬁ% 'i%’réggc%#a%kdgm& g&%&aﬁg/f‘ite cyclase

PlsBhil Bt rﬂﬁ&‘fph@ﬂﬁste‘[‘&s%r@ $RBltoks, bEdtyRaEihae ﬁlh?dlﬁfrﬁ rCdc2 kinase
protein in tors

inhibitors, renin inhibitors, thromboxane synthase inhibitors, vasopeptidase

inhibitors, vasopressin I antagonists, vasopressin 2 antagonists, angiogenesis
inhibitors, advanced glycation end product inhibitors, bile acid binding agents, bile
acid transport inhibitors, bone formation stimulants, apolipoprotein Al agonists,
DNA topoisomerase inhibitors, cholesterol absorption inhibitors, cholesterol

6



nitric oxide synthase inhibitors, oxidizing agents,
phosphol i pase A2 inhibitors, radical formation

w@weiessy pl at el et aggregati on antagoni sts, PCT/US2005/023030
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prostagl andin synthase stinulants, reverse
choI esterol transport activators, rho kinase

?bﬁl@fss choleSlePRAlds¥e tRpkfe? @%tefrﬁ&&ﬁﬁg@ﬂhsﬁogﬂbmrw $nthesis
squa ene epoxi dase inhibitors, squal ene 10 synt hase
i trihiititdrey BN A pobyrhevaae liilt(aEI doprmnisied)2 aengpior agonists, endothelin
agoni sts, cannabi noid _receptor antagoni s{
cmpameﬂs,@ra@@h hgmon%@%tﬁg%ﬁ%wﬁ in spBstizer, lipase

p}l t'%tt(ﬁr C]gﬁlgl' @e&%@@%ﬁ%ﬁ%ﬂﬁgaﬁt g%gpfs&ehllnd& ﬁ{arggpgts microsomal
aphAGRM élto':temq HEARRE thic oﬁ?aqtthg érl@g AR 8fed proeatidhibitors,

sensitiz |'i'pase ’inhibitors, I'ani n- concentratlng
hajtriop&ideganhase iahitages) IO&ﬁcﬁzln@@rg\ﬂﬁtsg phesphdlipasaétoinhibitors,
agoni sts, neuropeptide Y agonists, neuropeptide Y

aradaer) pemetiospgyRists, plagsle arggr%amnr@t@mgﬁﬁaww@glandm

S R AR L e i
Yoo s BT ﬁda%%@ﬂ% R, uains

Oﬁﬁﬁhasé/\in‘hﬂbltbrz thaybokarRA&D aatdp@histy) aﬁlhylih Zéoﬂi@ttsj I Sar@fabinoid
each other, or 20 within 1 hour of each other. The

i mwptorcamt@cxnst&,edm]ccastc&uﬂnmA wharistsp ebuiesropin-releasing factor
bezafibrate or an a al t hereof ; . and é]i[ei)
| ﬁg@m@’@t fepamms uria Jg?rp,né p(g@‘f@él?-rcgp d'rgegptor modulators,

| d or. an . .
MR 5RO - SR R A . o
' Mﬁﬁftbl‘%n n%lﬁﬁnfcﬁbéﬁt@ﬁnfg Kormddeatecépptot Hgﬁgoﬁi)sis nerve growth

bezafi brate or an anal og~ 25 t hereof,

| fisdtotiggorans, haropepidd ¥tagonists, heuﬂfpeptldeé( amgdgonists, SNRIs,

di fluni sal or an anal og t hereof to a pat| ent having .

oprefein fysksing phasphwgass 1ﬁhllbat§€ﬁ, iapd gpebpriar2C yeqgptor agonists.

2006/ 004803 PCT/ US2005/ 023030 . The i nti.on

Featu dheze endte o feruaBiaer ol dareaRugfogfrsystemic
%‘?&g@ﬁﬁ&ﬁ"ﬁr et 4ild %ecbﬂgtagé‘l‘ftts'a?fgaeglfﬁbly administered within 10

m nistering un| sa ezafl brate or an anal og

t ayeof eich &h@ﬁtWﬁl‘ﬁn ‘hawysnef eachatther] sktha 2Hdrungofieach other, or
met abol i ¢ di sorder. The invention also features a kit

t athinichedes qach athemani ¢ acid or an anal og 5

thereof; and (ii nstructi
CI nnarmiJe4ay %?igj ié@ztiﬁﬁtpﬁsé’tol@% 3}2‘% %Fquaq% @E q&%%%fortag analog
2
di s%%’ég %tnd_fl@é nﬁlst%rt oi‘ﬂg Ig5ﬂazfd§nﬁ$set§t ué ggzagﬂg‘ifeaﬁ@ difinamic acid or an
| nghiBeBetdor té& a%‘ﬁ]éﬁﬁhéxhﬂg‘ of efigit B ABving a metabolic disorder.
The invention also features a kit that includes (i) bezafibrate or an analog

thereof; and (ii) instructions for administering bezafibrate and diflunisal or an

analog thereof to a patient having or at risk of having a metabolic disorder.



bezafi brate or an anal og thereof and cinnam c acid or
an anal og thereof; and (ii) instructions for

wW@elhvs/04s0ri ng the conposition to a patient haRCTySmN5/023030
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at risk of 10 having a netabolic disorder. The
invention also features a kit that includes (i) a

con”pos];ﬁé 1‘&%139 5Bl faSurdder Rt 'tl?d’t%(ﬁu@és andamaliof or an analog

t here and uni sal or an analog thereof; and (ii)

ItA&eb B Cindaiiy ifirucaidis fosi@ninigetihg dcibuwm i aniddreznfibeate or an
patient having or at risk of having a netabolic

dinsbri@ereof 3o Apatient baing wr at sk phevinags metgbolickhgorder.

L,r]ﬁ:q;gﬁ@ é]al)ﬁ,]a'ggl% %Lgﬁb{g%ﬁ%sgg ;ﬁg]il% dPClugFﬁi ?%{rﬁb%mc (ac{c? or an analog
tP§ LR O dfl%l{uctﬁ)%g]tfﬂf E&IﬁLﬂl&gﬂﬁg %ﬁ{ﬂalﬁh@ta%u%‘ﬁ’d bezafibrate or an

amc a ent aving-or at risk

hﬁl‘é’l@ﬂl@réﬁtt@ kﬁ%dtf‘en@’ haeihde at Figk off heiigi MGwlﬁﬂ)lc disorder.
features a kit that includes (i) bezafibrate or an

anal ogThQﬁmehEon also ferturesia kituhatsatludes fin a@@@pwmon containing
t hereof; and I nst ruc i ons f.or gﬂm ni st

saealPoiace caae i bETol 2R CTETHERFBRDT Hih g gE drerge: and )

ﬁug?ti sﬂ‘li\f)é gggn%fé?%lgggl tlthI g nrrﬂirglﬁﬁfo‘ijlﬁtg)l a f‘en? g&@%@%& risk of

a’%gnhgg ‘metabdlié Bisogddr! uni sal or an anal og t hereof,
e PPAR agoni st and diflunisal 25 are

pr esenThé hnvamiontadsd featyresh dat thatnionlusiee (lédi QCUHBOSIUOH containing

patient, are suff|C|ent to treat, prevent, or reduce
n’e@zadﬁ(blr&lt@ agiasdwakg tereo |aﬁdéhﬂwa>lﬁala¢rs%l mllog thssoals and (i)

T AR SR PO Ao
gﬁ?ﬁﬁg:asaia{aﬁﬁlgﬁfsmmere' n the PPAR agoni st and

are present in anmobunts that, when

adm ni vhe ﬁl@&ﬁétﬁ@naalﬁafea@nbs additethatifrichules rﬁt) hezafibesdt or an analog
prevent, or reduce a netabolic disorder, In ei t her ?
t therdadr ég)ommgamgp@@ds)r am@abgﬁh@mofn@@d Iig gspactions for

SHRCEEICEAL R S E i T,
S FARR g RE, ool el oo o sesaon L e

agoni sti$e iRARAR OS5 FéFured ialapthiaditiclpdpt(i)desafibrate or an analog
thereof; (ii) diflunisal or an analog thereof; and (iii) instructions for administering
bezafibrate and diflunisal to a patient having or at risk of having a metabolic
disorder.

The invention also features a composition that includes (a) a PPAR agonist;
and (b) diflunisal or an analog thereof, wherein the PPAR agonist and diflunisal
are present in amounts that, when administered to a patient, are sufficient to treat,
prevent, or reduce a metabolic disorder.

The invention also features a composition that includes (a) a PPAR agonist;

and



IV inhibitors, biguanides, al pha-glucosidase
i nhi bitors, immunonodul ators, statins and

WG e@biomsednt ai ni ng conbi nati ons, angi ot ensi n CRPCIES10051023030
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enzyme inhibitors, 10 adenosine Al receptor agonists,
adenosi ne A2 receptor agonists, al dosterone

acg? AR hciBbPARadalBE HENLEE R IR e RNtha PPN R hfonRt BA@ d&lunisal
adr enocept or agoni sts, “al pha” 2 adrenoceptor agoni st s,

adigipptsems inameaeafstthat, alteagamisistcred b iagatidattase swfiRasH to treat,
inhibitors, atrial @ggﬁti de agoni sts, beta adrenoceptor
amesgtn s refuce 4 B pdifesder. agoni sts, cal ci um

chann ant a i st.s, diuretics,,dopam ne D e o
sgont s SHE S FipePnietbrein: F SRR ERTaH Riinistered o
[EERPI R 30kaga HAY i U834, 88hSulfonylur
phospho |JE gésltergg}e&{l/%ﬁ%i bi t%cﬁltss?sn%%oq%feek?ﬁfoﬁﬁgse’ hsulfonylurea
| SR dth O Fes, B0 An kinsalse analobs il edgon-Tilenpeptiddsi bx¢ntis-4

t hronboxane synt hase inhibitors, vasopeptidase

i polypeptades, befasbpdresesaptor agrmaginrf RAR, agpaitprdapeptilyl peptidase

o AP Bt Rk P Ao, i
age . bile.- i . . i bi . TR
PRk b AT AR Ak L Sybtpme i

T ORQIBRIEA RSt 4 IntS, adeR6if6 Y Acepids @pphisty) aldosterone
i nhibitors, chol esterol = antagoni sts, chol esteryl

estegonisansipbn Ipadierocephor agagusits, alpha dkidnenasgntdregosists, alpha
i nhi bitors, DNA polynerase, inhtbitors, dopam ne %
r 2 GEPNOICCRiPE BESRISTS, BREIGLTSIN FEOPRIOE BRERIZORIESR gBHPEIdants, ATPase

growt.h hornmone antagoni.sts, .insulin sepsiti , -

| }ngj\i@éorszgtniaﬂﬂ?}gtﬁeo oni SLF,gt?eéa 6@1}68)?%@?.{%#3% ?fl'sgsl, tc;%lrcgm channel
¥ t §i1R; i {Fd | r -
E0EGL B LIRSt o6 RS opARBA et o,
ped&ioptidakd Whisites, emdothdlin wxbpter aytaghases, ignbnplatocsslase
oxi di'zing agents, phospholipase A2 inhibitors, . i

r stiinotents,rheapheticsigeae M mhilkers aprotein dgrasganiigifors, Cde2 kinase

an onists,. prostagl andin 9 WO 2006/ 0048 .

P D250 8P 305 oS R SR AHES 11 B gasopeptidase

c 3o r aa i i . . .
R T T
SebesG, 8B@ticdaeeydatidhkindrsdugdubibeaes, lenichdbmding agents, bile

i nhibitors, thronboxane A2 antagonists, anylin

agoidi tstrspoctanhidhions ibvne feungiar stantibigéhiape jpoprotein Al agonists,

O e  BAGh FoLSoAATT LE3 Bcsr

CelagaRisGt SRR IR torl R i Aol PRtoRing symthsis

A
receptor antagonists, growth hormone antagonists, insulin sensitizers, lipase
inhibitors, lipid peroxidation inhibitors, lipoprotein A antagonists, microsomal
transport protein inhibitors, microsomal triglyceride transfer protein inhibitors,
nitric oxide synthase inhibitors, oxidizing agents, phospholipase A2 inhibitors,
radical formation agonists, platelet aggregation antagonists, prostaglandin

9



factor agoni sts, neuropeptide Y agonists, neuropeptide
Y antagoni sts, SNRIs, protein tyrosine phosphatase

WO pivslod4803 s, and serotonin 2C receptor agoni stBCT/LS2005$1¢23030
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conpositions of the invention may be formnul ated for
oral admnistration or system c adm nistration. The

| PHeHsk QAnAl1a8ts] RAbEEeRRoRsRbN®Sh IRt ddtiR@atdrBdho kinase inhibitors,
preventing, or reducing a netabolic disorder in a

peldotive dstroge dedepéorenddidytoas) siqnakene epogidase ithabitors, squalene
patient (i) . a PPAR agonist: and (i ii,l uni sal or a

avathpgetn s, threaplzgxang Hie ﬁﬁAg@matjza ﬁli%é’ IngOR, cannabinoid

diflunisal are admnistered iyn a t hat - .
aecedl Arteelnies ST Ragt S AaRiRHS; SorliifabGHRINEIne factor
::%o"ﬁ*?sgg : c?oi}gi'rﬁi% %?)Eake-ﬁﬁﬁib'it%l‘é T pRAteRlSudl6@tdHePforanodulators,

hod for treatfng, preventing, or reducing a
neltehedte antigoaiderglicagonpliitd peytiden] ngenistsharsabih seysitizers, lipase
adm ni stering to the patient (i) a PPAR agonist; and
(inhjbitaranaelaninrepacaNraAnE IeaMege Eerapier antagapas nneg growth

St OpiRy ReOtRtaREc o aegtir: Sy EaBeid Y, gt SR
g@?g&ﬁggo%ﬁner ﬁaﬁsﬁgélﬂgﬂ)ﬁsg%xﬁg@s %P&ﬁﬁn 2EhRcEPEREORRLs.

ures a Kit t I'nc ) a PPAR agoni St;

and (i The cbffpokitidns @T3hd fiveatoh Mt e forgnilhed #BARal

agoni st and cinnam c acid or an analog thereof to a
padmamstratiui ogsysteraic adnginisdfatioavi ng a nmet abol i c

di sorder. .25 The invention feafures a kit that . .

i ncl ud&ge gRyensiopmige F%@;m%fﬁad o1 Yreating Preyetiggs or reducing a

L BB PSR PR LRt @ pien

hayi i ; s . .
S NBRaB S IS RS an blaldle BRRSERTGER the PRARy agonist
| Bed dfamiédl)aré bfilnimisadd Br aracu@s ahaigogdtheeafe, sudfidieft to) treat,

instructions for admnistering diflunisal and a PPAR
apmviest, coreduceamuletapoliciiis@der.t o a patient havi ng or

PR TR P B s
<L RS2 G Ao aph e o e

appiAqg ag&%@,{e 1d|t(ﬁ) egil@lgiﬂi@ Atid3Vdnha®g BHleréé S kiRkein the PPARY

havi ng met’abol’i C order. The invention al so

f gasnisesndciinhndibatid are hdtésistergd m amopoisithattogether are sufficient
contai ning a PPAR agonist or an anal og thereof and

citreat, prevsing arredncen aetepalisedisgrder.and (i)

The invention also features a kit that includes (i) a PPAR agonist; and (ii)
instructions for administering the PPAR agonist and cinnamic acid or an analog
thereof to a patient having or at risk of having a metabolic disorder.

The invention features a kit that includes (i) a PPAR agonist; and (i1)
instructions for administering the PPAR agonist and diflunisal or an analog thereof

to a patient having or at risk of having a metabolic disorder.

10



instructions for admnistering the conposition to a
patient having or at risk of 10 having a netabolic

waelk®enoesn: The i nvention also features a kit tPheE/US2005/023030
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includes (i) a conmposition containing a PPAR agoni st

or an anal og thereof and diflunisal or an anal og

t her eofhe ARknfibh feathRStd Mg tHR HEclhdds (?ﬂmmirﬁia@bh Afl ahBRg thereof;
conposition to a patient having or at risk of having

aarrietip instivctibing dorledmirfiSiefing di fiwesali aod aPBAR egenistesr zn analog
kit that includes (i) a PPAR agonist or._a anal og

t theresbto a(HalﬂPnEhWﬁﬁﬁ”loé ahEplg OéhaﬁﬁgéﬂaP@&OHﬁ é*#SéBfiel and

;Inljl z;i tﬁ%%ﬂr"%ﬁ 8}1&1 ﬁlgﬁg %lrlgﬁttﬁt gli}:cfnl]lgle% ES tﬂ) 1%9(1%?& 8f an analog
N Qn <9t1c5ﬂsst%f g&ﬁnmﬂéﬁng RY@hRhodd 88d a PPAR agonist

features |t t I ncludes (1) a PPAR agoni st or an

26r ﬂﬂ@ﬂlaﬂgg ltlhﬁié@b’fo a pamént thiaf/IngnorsatIriskrofaravarmb egetabolic disorder.
thereof; and (iii) 1nstructions for adninisteri ng the .
PPAR afhainstensiod adﬁcf featireap kitghat ipghidep () WaﬁWﬁl@OSé 10 containing a

{ BPSprenrirh ek i Biee oG GRbElc ekl oB BN g atcafiggpof and Gi)
ol oﬂ‘}lé‘{l%%sg 1?;0‘5%dmlﬁﬁk%g{gﬁgf&gﬁ)qslit{dggﬂgk{e ﬁ?tt‘?é]ﬁ ‘having or at risk of

r RsiAL atiA&eB6lic daoadét azone, englitazone,
net ogli tazone, KRP-297, JTT-501, NC- 2100, NI P-223,

MCC- 555he hmieﬁﬂ@&@a,lsc(:%a@ﬂs a@l&thgﬁm@udge\gzbmwnp@&mon containing a
FK614 11 WO 200 /004803 .US2005/ 02303 {j' £ and
i Y agﬁaplgﬂ (gcpqc ng Qger(-éo ugtsal prai ppglog thereof; and (ii)

TR R B BT T e o

gg a%fe‘fa'b%lﬁ'&i‘is&reeﬂfeat prevent, or reduce the
msta I'tc disorder. For exanpl e, the manmal bei ng

t r eat e@hetyvdigioncitbo fetherced kitthatgehtdss (§ 4 PEARIagonist or an
Table 1 within 28 days of each other i

g@ﬁ 32 % t hat . for
tegzelpgéhelao@ (i1} girmiagiie peid @r anranplog Hreagedn and G dBgfticdions for

qn;ﬁ%abm I&ﬁ#{[’ﬁ} %gémag%gd %]1%%151% %@ﬁar epat%%? 11591?1gyor at risk of
dﬁﬁ%ﬁgbi Ye Toﬁbr&hs':tﬁ- Men days of each ot her and even
nor e [

esirably wthin twenty-four hours of each

ot her, Tok igvVEaRid 4l femery sl kit {hat tcludsn@oarPPAR hgonist or an
| f deS|red ei ther one of the 10 two agents_ may

be
adnilogshenced (i di wniselsage. analog thereof; and (iii) 111struct10ns for

administering the PPAR agonist and diflunisal to a patient having or at risk of
having a metabolic disorder.

In any of the foregoing lits, the PPAR agonist is desirably a PPARy agonist
(e.g., balaglitazone, troglitazone, pioglitazone, ciglitazone, englitazone,
rosiglitazone, darglitazone, englitazone, netoglitazone, KRP-297, JTT-501, NC-
2100, NIP-223, MCC-555, L-764486, CS-011, GI262570, GW347845, or FK614).

11



Optionally, the manmal being treated nmay receive an
addi tional therapeutic reginen. If a therapeutic

W@ o@no04883 enpl oyed as the additional therapeutPCT/US2005/023030
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regi men, the agent or agents from Table 1 and the

addi ti onal agent are present in anmobunts that, when

adm niphefR&nti6n 3] SRRARIres ALRLADSE i8AtiSA hidhieslic 8Rorder by
treat, prevent, or 15 reduce a netabolic disorder. The
agtihinisrerhg agemhammyal beg s duarng oné vomdrkaggnisdted in Table 1 in
consi sting of sul fonylureas, non-sulfonylurea .
sacampugbgffisient t tieat previestl ar sedugedhs gactabolic disorder.

gl ucagan- i ke .pepti des endi n- ol ypept |
adr engﬁ%?wnplgg ilg?lgl’fnag,égﬁlgaté%aﬁ?g %%%pbof? %%%ﬁ‘lﬁ%tgf’eqf fvo agents

; i ' ' bBR@-that togeth
AT AaRle L R s o O o that together gre
s$ificient entraat) breyedl) ot astideathe ansabeligdsbeiesi Ahe two agents are
converting enzyne inhibitors, adenosine Al receptor . .
adsmiably admudsiesichwithm 14 dapt of eardorthet, snorg|dgsypllyowehin seven
antagoni sts,. alpha 1 adrenoceptor .gntagonj sts. .al pha
S SrRseasia, RYbRTE Bors ABHELLY SHRERGTaRDafour Houls 8f each
a I.sts ' ' e ; i . .
ARG AR 5B BABAOT R, ter onc of the
agpHLstSis bRl Fe AdBNERRI @lodnd@agpl sts, cal cium
channel agoni sts, cal cium 25 channel antagonists, )
di ur et Ogsiondiipatine mearbnat beimgt tovatedyoniysessive an additional therapeutic

endopeptidase inhibitors, endothelin receptaor . .
arrzagehi 9t 38 hegapeHficarasnE JermBloYSe| hl%ﬁi?@,ﬁongl therapeutic regimen,

phosphodi est er.ase V- nhi pi : ' ' .
PR B pE LS S0 bl PhRER aPL8b R RethP AR upsquy jn amounts
t ﬁLa? NHRXANENSYiMeRaP R 4 RinkhhP s 10LRERPENEficlasieto treat, prevent, or
inhibitors, 12 WD 2006/ 004803 PCT/US2005/ 023030
v astiet essierbbliadiwgde. STl addit opalegshhn?y det sipotied from the group
angi ogenesi s inhibitors, advanced glycation end . . :
prousiging ahswfamiereasina-sHfonybuseaisaef ckagostiss, 1Bsylin, msulin
aci trgnsport..inhibitors, bpne fqrmatipn Sti n
2561 by B e UK HOHS: St Aol gt  AdBhSceptor
| DD BLIODP, e 1495 1V hiBtbi8ES biguanides, alpha-
cAepsbeP B R ES o APTiRHdER, L MhHbROLS biguanides, alphe
B%Rl@kfda@@ BEBNOS] Enmeyibatdidutatsisnblacas and shitin-¢wrtsining

pol ymerase inhibitors, dopam ne D2 receptor,
agomibshatjonsnaiaginteinsa canyeping enzmeghibisers, a ng Al receptor
hor none agt agoni Si Insulin .sensli tizers

, Lipas
i ABPBStSe R enosyn 5@%9}; prefe i ag] ﬂﬂq,tsgqngraél’tag%mse[s, alpha 1

i . . . .
o BB Pioh oRBEh B A alieib ARG aedi AS2ABHA 2 adrenoceptor
ip%lgibﬁsl&’ bR ?e_ceg‘éotr a1 g@Rie ahBogidaha€l Pase inhibitors, atrial

tors; oxidizing agents, phospholipase A2 _ )
i peptilé apsnistsabiétaaldrenoceptor antagonists, calcium channel agonists, calcium

channel antagonists, diuretics, dopamine D1 receptor agonists, endopeptidase
inhibitors, endothelin receptor antagonists, guanylate cyclase stimulants,
phosphodiesterase V inhibitors, protein kinase inhibitors, Cde2 kinase nhibitors,
renin inhibitors, thromboxane synthase inhibitors, vasopeptidase inhibitors,

12



formati on agoni sts, platel et aggregati on antagoni sts,
prost agl andi n synthase stinulants, reverse

w@ehwbeeses ol transport activators, rho ki nase PCT/US2005/023030
inhibitors, selective estrogen receptor nodul ators,
squal ene epoxi dase inhibitors, squal ene synthase
| HbPHdseiS] arith GHIBRXPROPpARSAITL agIARbLATsE, aBfivlsbilesis inhibitors,
agoni sts, cannabi noid receptor 15 antagoni sts, ) )
chiblaaced ghldatipn eAdgyodi ishibitors; bdeotactbbinding aganthPile acid
factor agoni.sts, dopam ne uptake inhihitors,. .
SreAsBOR BB css aedgrBRIoR a@m&f%xtgapgﬁapa%@a%l agomists, DNA.

nt agoni . ghu -1 i de-1. ISt [ [ .

kBRI iitiiRE VHiltefto bR Biar LRRRLS, Shol Bt dhtagonists,

5 hQ{d1BREry] @SRPLALSRRHASER diftSzorek Ve tek@MsynflRsisdhhibitors, DNA
agoni sts, neuropeptide Y agoni sts, ‘neuropéptide Y

apblggrmiset imhitsidRk sdopanohe D2 20eptpr agomstsp bodgthealiaseceptor
i nhi bitors, and serotonin 2C receptor agonists, If,. . .
IR StSBFAY g mene Wﬁéﬁﬂnwla@mﬂt@w@@aﬁ% gubitors,
i.t.h an f the .agents listed in Table 1. 13 WO . __
i S0 usttpt riBIEhs isahGiet A dprEtniesd mitHiihnl sramsport
- . Cal-ci lLori . . e e .
PR | Pt QLA A ORI, icic oxide

10 Diyiehdnd inhitieoes nexi desipeignit) phassiesd iyasa A mhibitors, radical
Dopam ne (e.g., Indomethacin Nefopam Sul fa g uanidine
cfdraation| agsalsty, Hytetad epgreghtiel apaganisti pregtaglandin synthase

Captopri| Doxapr e.qd., Inulin.N [ e )
PP aP st Gl i SRS bl s itos,slestve
' i hnye ji: d
CETRATSEOHAG: PRAPHEL: SNl B8 OB, Mpalpe sy
( BrHEbitork ORRBRIbOx AR A 2NMARIAAE Hrh¥ign hEoists, SuRTadliRIid receptor
(e. g., maleate salt) suecinate salt) bitartrate salt)
15 AsethgbeisasyiceleCastokimpn ddagonits, amiicetr¢pineelcasimgHienioxiagonists,

Acid A anzapj ne Tadal afil hydr oc{ﬂ oride salt
AdepBnyrentaks mtdhitersaHagpEi-eogpledtRegnipy mogilators, glutamate

| Sl?t%génﬁlds%, Cglluec%réggﬂ}i&:i pnepE%Qﬂi ggo’%%tg, i11é9ﬂilg s&%ﬁﬁie%sﬁ?ﬂatsé inhibitors,
melanin-concentrating hormone receptor antagonists, nerve growth factor
agonists, neuropeptide Y agonists, neuropeptide Y antagonists, SNRIs, protein
20  tyrosine phosphatase inhibitors, and serotonin 2C receptor agonists.

If desired, more than one therapeutic agent may be used with any of the

agents listed in Table 1.
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Acetrizoate (e.g., Cefpodoxine Epinephrine (e.g.,

| soproterenol (e.g., O phenadrine (e.g., Telm sartan
waeomsmssanl t) Proxetil bitartrate salt) sulfatBCHEE10)5/023030

citrate salt) Acetylcholine (e.g., Terbutaline (e.qg.,

chloride salt) G clopirox Ergoloid Mesyl ates

| sotretinoin Oxaprozin sul fagpgpgalt) Et hopropazi ne

Telammpdr gZol T ne Acefytrdigitoxin G nnam ¢ ACi d 9. . _

hydr dehl orli B ket onaaalanuybubrrir 2. of Mot el
U) CHI O chRasald ) T sy grd att) Ara —

al é\cr:% 1elt'j1 mpr al éiki(:lgml'f’) = ()]lﬂ%:@l]il odcg) ot ['ﬁdoPet acin ( .)a CI\_e%olpam Sulfaguanidine

O@W@Ebl i neCaét@gilg_ , ]'D gii;ﬁéi;m e hyld,lfn*och| Ofl d@lmgalpet) Sulfamethizole

S Sedahinobtiprd 1] 0 Clarb@izénigke a IDb>g‘yc_ycﬁ(de but er alweRer gol | de Nfreolige Sulfasomidine
. ar ine X,

( 334@%1&”0 ')J (’m%’ e, LGl | Euoadoypieol | ARPUHRLHE | swoen

Asc%lhe%{:iige E‘lzznsf)pl?dcg ¢O ?mgd}?;&; (e:sg;gl,” T q li’er}?’?%ﬁ,‘g\) o "opB%rzapme Tadalafil
diA(ietg}zgloxaglby| Céﬁ andole ‘at b Bragriet Bl jue Iopxomlde Oleandomycin Tannic Acid
D e 4gd|thp@eca>n Egine sghaterqnsy G- e (e.g. ~
Eéisc;;hhlm f{%(jgt)é’@ t ad iPl,g)g,qtllnl?gm?t %tame(E;EE eﬁﬂgfatiq Jg F Eﬁ !l %tggg\lt) Telmisartan

choli T LA~ W Ci Tl .I‘U.C :IIL‘,DL dlitc Terbutaline (e.g.,
Letfilotinam de PHEATNI 3Ffé"°'1"i§‘s>fa4am Oy hydr SERPSr i de msullezt;nsal;g
Sal t) Amet[ryn Dexi bupr efegaekd uni Xin (€.0., | ououmnee | o on
L e\vtyBigiosst i n@m{né Agd Prefsiikini de K”Fi“éiz‘ienm n nf@@ bt ne hydrochloride
sal t) hydr nphl or |1( 5al f\ Arnm'\”K?H Ri-ag eln i, FUBRE t‘g salt)

. erol (e.g., 1 uma t ..
Aci di>bievono %l&?herflt) 1en§*PPEﬂ9“t azjone rsaﬁ)arrt%er (=n1§ﬁfcﬁf§n§§ salty Tinidazole

[ gpuede anoet hyl E;t er Triflupraomaz Ar brdfolida

(eg., .

dsalluigxyglt) val e a(t‘héqm nf il br ](S)ucal tol LoxapILamwu%me g mesylate salt) Tioconazole

henylephring (€.G.. | (€. g hydrocma(pri dé salt , Tolazoline (e.g.,
hy dteretst or i cd@;}%salhlty)ate hy d‘F"%S‘?:Br'fF or | hesthgdhidea)bamate rkhnids hydrochloride

mﬁﬂMlnep(E.Q p a n(,o pric éhn)llmlg ell %xglpsgr!:e e r q L%Jor%gge t h e r Phemndlone Tolfenamic acid

P

DM%&@—Q—_—%YWI ISf t:l h | || ullko}r ul I at e
\ 9 S F g:llllxm (e.g, vocabastl e(e‘ﬁ 1‘]:’ ede Tretinoin

hydroehl or i d@sxperly. | 5 @) t )yasdbrisay dr OB RIE

5 ninonium . . Fumaric Acid
D

Clloride Diacerein Monoethyl Ester Levonordefrin Phenylbutazone Triamterene
Triflupromazine
P . . Loxapine (e.g., Phenylephrine (e.g., (e.g.,
Arbutin Diallyl Maleate Gemfibrozil hydrochloride salt) hydrochloride salt) lhiydrochloride
salt)
Tulobuterol

Phenylpropanolamine

§ ) Diatrizoate (e.g., L - (e.g.,
Artemether sodium salf) Genistein Manganese Sulfate (e.g., hydrochloride hydrochloride
salt)
salt)
. . . Mebhydroline (e.g., 1,5-
Aspa.1110 Acid D1clofenac (e, Geranyl Acetate Naphthalenedisulfonate Phenytoin Vincamine
Hydroxamate sodium salt) salt)
. Dicloxacillin (e.g., Glutamic Acid Pilocarpine (e.g., o
Atrazine sodium salt) Hydrochloride Meclofepoxate hydrochloride salt) Warfarin
Prazosin (e.g Xylazine (e:g.,
Azathioprine Diflunisal Guaiacol Mefenamic Acid Ny e hydrochloride
hydrochloride salt) salt)
s Guanfacine (e.g., . Promethazine (e.g., .
Bamethan Digitoxin hydrochloride salt) Meloxicam hydrochloride salt) Zaprinast
§ ) . . Hexylcaine (e.g., Prostaglandin (e.g.,
Benzbromarone Dimenhydrinate hydrochloride salt) Melphalan prostaglandin E)
. . . ) Homatropine ) Pyrilamine (e.g.,
Bezafibrate Dimethyl Fumarate Methylbromide Mercaptoethanol maleate salf)
Bismuth Diphemanil § R Metaproterenol (e.g., N
Subsalicylate Methylsufate Hydroxocobalamin hemisulfate salt) Quinacrine
Diphenhydramine . oo
. d . Hydroxypropyl Methacholine (c.g., Ritodrine (e.g.,
Bopindolol g, hys(lll(t); hloride Cellulose chloride or bromide salt) hydrochloride salt)
Brimonidine Diphenidol (e.g., Toudilast Methdilazine RO-20-1724
hydrochloride salt)
Brompheniramine Dipivefiin (e.g., ) . .
(e.g., maleate salt) hydrochloride salt) Tbuprofen Methyl Linoleate Rolipram
L e . Imipramine (e.g., Methylergonovine (e.g., . .
Calcitriol Dirithromycin hydrochloride salt) maleate salt) Spectinomyein
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Aspartic Acid Diclofenac (e.g., Mebhydroline (e.qg.,
1,5 Hydroxamate sodium salt) Ceranyl Acetate
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Atrazine Dicloxacillin (e.g., Gutanmc Acid
Mecl of enoxate Pilocarpine (e.g., Warfarin sodiumsalt)
Hydr ocHlthe mnﬂmyﬂrsmﬂmhmtstekedmd)m)thﬁan ane agmt( theglifferent agents

Xyl azi ne (e. Azat hi gprine Difl unisal [ I
maﬁrb&rﬁdénmég aog,eéh@)mmngl@rﬁoanu@@%a)%sn@ H%%%Etfﬁ%w separate

AL A D A o 40
’\}ZA[ 5he F‘Frﬂza TAERER B¢h ! 1 Fﬁig,@é/ Qéérﬁ?&% Nh§abhBe (elﬁnﬁgnstered by the

rostagl an rochlori de sal

Pe@sé gitandiatdmbistrBeaatd. gy, aka, ifﬂtméhmhs Futranasailar, ophthalmic,
Homat r opi ne Mer capt oet hanol Pyrl | am ne

Meiphsal b amadesupat B aneousaing recsily nMOga}gnét%ﬁ @dditional therapeutic
%&%ﬁéﬁ%ﬁﬂ&% HEpselle ehiued ipti i heiPRESH B a low-fat diet or

a P&%lgﬁ ?{Qt &Y g{a%égﬁll‘éﬂ?/ pPSY?ithla&%,‘?gr oglh F:lg? on in alcohol
Sﬁ\{tgﬁe o%%&dcti@%'lh%hﬂﬂ@ngm oride or brom de salt)

hydrochl ori de s Bri noni di ne Di phenidol (e.g
| budi | Bst fiehéidispact the REsQAT- mvamonh&anmcma krti that ingludes any one

Eéﬁﬁ%i%tgé n?wgﬂ%glf od n%%ugg@%s Gl acgmesianosyfogepatient
-o aD| o t]'f}lre r% 1ML dPaBr. a@p Sndlfy gcle th ontains two,
? Eé}l é“ e f ! o diRoR& yar I'de
P%J'F%%J g%g%e(ﬁirﬁor%aﬂhtaﬂ fddhr é@n@ﬁ@frp@éﬁ@a that may or may not be admixed

5/ 023030 If the manmal is adm nistered nore

t hatheangnafieniulatidie Thikfkér may abgertsaineystbectaosifee ddministering
together in a single fornul ati on. Wien adm nistered in

s8pangert witharserend agent Listqsl @g@hl;e, lray be admi ni stered

si mul t gneausl y. or w t.h .
a[qae mveﬁctlon also ee{tlrfm%dé 1{1%jl Hiat m?cludes (a) one, two, three, or more

agents listed in Table 1 and (b) one or more of the following agents: a
sulfonylurea, non-sulfonylurea secretagogue, insulin, insulin analog, glucagon-like
peptide, exendin-4, YM178, FK614, dipeptidyl peptidase IV inhibitor, biguanide,
thiazalidinedione, alpha-glucosidase inhibitor, immunosuppressant,
immmunomodulator, angiotensin converting enzyme (ACE) inhibitor, angiotensin
IT receptor blocker, or antioxidant. The kit also includes instructions for
administering these agents to a patient having or at risk of having a metabolic
disorder.

Alternatively, the kit of the invention may contain one, two, three, or more
agent listed in Table 1 or any one of the following agents: a sulfonylurea, non-
sulfonylurea secretagogue, insulin, insulin analog, glucagon-like peptide, exendin-
4, YM178, FK614, dipeptidyl peptidase IV inhibitor, biguanide, thiazalidinedione,
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days, or 1 day of each other. These agents may or may
not be adm nistered by the 5 sane route of

W@evhno4sv3 ati on (e.g., oral, intravenous, PCT/US2005/023030
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i ntramuscul ar, ophthalmc, topical, dernal,
sub cut aneous, and rectal). Optionally, the additional

UEbdidadeSahiBidr MYmhAYRIpYeesBaht, iffinth orhbamgfor, angiotensin
|nclu ing the adoption of a |owfat diet or

| consrting endiee, (AL Eeinbibranagegietensindh yséapadr Ehoekai sed
reduction in aIcohoI i ntake, or, reduction in snokin
18ntipxigant, as mesll asivarrctionsdop pdadnisteringdhesoive é%ﬁnﬂi? tngether to a

a_ki-t that includes 0 f tsllstedln
Tasient T ing Phat R PRy 8 febt UG AR atf on'to A

pat i entThe*lﬁVérﬁﬁnP&lsé“fea&hl%g a%eﬂh@&'dﬂd&t[@&@@ bbfhbmatlon of agents
di sorder. Optionally, the kit contains two,

f asefil 6or theteatthant, praventigentrsretio oo’ ebh me’talbddat dmm;dm
or may not be adni xed in the sane formulation. This
kinvokeipgdhs stepsmiaia) contacting cplbnwithom agamt hstaddini Fapla g and a

| RoRH ARG o 288 (BLder i Rbing, befifa ﬂla@?r'(lﬁ?al oo agents
Y0 ckB, ﬁﬁzosgp x’%§ f‘eflat?\?eef&tc%llls'c%h%@tédqoﬂi @{gerﬁ Bom Table 1

one or re o oW ng agents: a

neot Aol daydted Qﬁtlﬁﬂ@fcﬁhdﬁhw@ompﬁﬁmd I Aredﬁ@ttﬂd)n Ih glucose levels
anal og, glucagon-like peptide, exendin-4, YML78,

Findifiegithe pomlwxhatpmmsﬂztasgusse\ful fﬂntbe tisatmesitgpEavetEon, or
A e e R L R A,
cg}gv Et{ %1;1%91}1%&1@/} E%lﬁﬁ%mqiz%@ln% 15?1%’31@%%}8% lsﬁgﬂaké fnto cells and

| Bebdédasnt feFdgeCdr RBBbORIm, ﬁﬁ”@xﬁh@‘l@r hR&ihH 8RR 08gaBhSporter
to a patient having or at risk of havi ng a netabolic

dias@vide(e.g2 Eindiieaﬁng &L VENexprdseicki tran§lot#teor, oy emtrinsiv activity),
may contain one, two, three, or nore agent listed in
Ta%qr@aqng ,th%a\]ylogﬁ*eogmsgh@-sg:@qf&g@vpﬁﬂma@gg,t Ry ingreasing adipocyte or

SU| f or% éL aﬁg gipt&ﬁsgrlglgfgﬁ e}r%egeé%te ([‘E%gstcr %ﬁlgﬁg dﬂa}%&e‘g or muscle

Y K I
bll%lgg &e g éqlltéﬁd;ézegfé%%dlngééﬂdﬁagﬁ)gé ﬁ%ﬁ? &di Mc%t@/g' Sgg'gg ression of metabolic

PEatlika00814333030 al pha- gl ucosi dase i nhi bi tor,
i mrunosuppr essant, i mmunonodul at or, angy i otensin

conver tﬁm@xgmwhq AGEpninghheihpdfor gﬂ,@@tl 1ag < useful therapeutic

o ) kST AN T B R B2 MO8 oo st i Tabl

t QGId'gEak Bdfte compound; and (b) determining whether this combination of
agents alters insulin signaling such that glucose levels are reduced relative to cells
contacted with the agent from Table 1 but not contacted with the candidate
compound. An alteration in insulin signaling that reduces glucose levels identifies
the combination as being useful for the treatment, prevention, or reduction of a

metabolic disorder.
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NSAID
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ibudilast pyridine phosphodiesterase iv inhibitor anti-asthma
ibuprofen phenylpropionates cyclooxygenase inhibitor NSAID
imipramine (e.g., . . blocks ne uptake at adrenergic .
hydrochloride salt) dibenzazepine nerve endings antidepressant
indocyanine green tricarbocyanine infrared absorbance diagnostic for angiography
indomethacin indole cyclooxygenase inhibitor NSAID
A . . diagnostic for kidney health;
inulin oligosaccharide probiotic; dietary fiber
hydrolysis of the terminal
invertase beta-fructofuranosidase nonreducing beta- enzyme

fructofuranoside residues in beta-
fructofuranosides

iopanoic acid

radiopaque compound

antthyperthyroid agent; x-ray
contrast medium

iophenoxic acid

radiopaque compound

x-ray contrast medium

iopromide

benzoic acid derivitive

isoproterenol (e.g., sulfate
salt)

amine

beta adrenergic agonist

inotropic agent

isoproterenol sulfate

analog of epinephrine

sympathomimetic, direct-acting

beta agonist

isotretinoin retinoid acne vulgaris
ketoconazole azole antifungal
ketotifen fumarate cycloheptathiophene H1 receptor antagonist asthma, rhinitis, skin gllergles,
and anaphylaxis.
lamivudine deoxyribonucleoside | reverse transcriptase inhibitor anti-HIV treatment

lead dimethyldithiocar-

carbamic acid

bamate

rubber accelerator
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nmogen musta1d al ylating ani neoplastlc not . .
melphalan antineoplastic
compound completely understood
mercaptoethanol sulfhydryl compound reducing agent biochem reagent
metaproterenol (e.g., ethanolamine beta-adrenergic agomist treatment of asthma and
hemisulfate salt) gicag bronchospams
metaproterenol synthetic
hemisulfate salt sympathqlmmetlc beta agonist bronchodilator
amine
methachphne (e.g., quartemary muscarinic agonist parasympathgrmmetlc
bromide salt) ammonium bronchoconstrictor agent
methacholine (e.g., quarternary L . parasympathomimetic
chloride salt) ammonium muscarmnic agonist bronchoconstrictor agent
methdilazine phenothiazine antihistamine .hlreceptor allergies, antipsychotic
agonist
methyl linoleate linoleic acid antioxidant flavoring agent
methylergonovine (e.g., ergot alkyloid oxytocic obstetrics, to induce labor
maleate salt) homolog

mono-butyl maleate

maleate ester

fumarate sar

anti-inflammatory

nefopam oxazocine analgesic
nimesulide sulfonanilide COX-2 inhibitor NSAID
nitroxoline chelating agent bactericidal chelation antibacterial, antifungal

norepinephrine bitartrate

catecholamine

alpha adrenergic agonist

vasoconstrictor
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¢] ke anangglfe eifer cqcetylpﬂgpalpe@épﬂstg@qga@m ‘Iispasmo‘ﬁ@ urinary tract
| h9n7a79n| ne nerve endings lant®d RES:
i ngg@xy:amlme(e reen tijgaibocy aﬁ@ﬁ@rgpcquph@?g@@stﬁbs FrPEREEetor to_relieve
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Cy@gww@gemw@te nhi kgf BIQIE NSAI D 'd%iagnﬁnﬂz agérﬁsgos atchagkiflen's disease
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het a-fhetictioné ur anobidias éerimgive|ed uaiitygenieKagenbnzy e  anticoagulent
phensuximide succinimide anticonvulsant
) g ankylosing spondylitis,
phenylbutazone pyrazole cyclooxegenase inhibitor rheumatoid arfhritis
phenylephrine (e.g., , ) . , . o
hydrochloride salt) ethanolamine alpha-adrenergic agonist ophthalmic examinations
phenylpropanolamine ropanolamine adrenersic alpha-agonists nasal vasoconstrictor and an|
(e.g., hydrochloride salf) prop gic alpha-ag appetite depressant.
phenytoin barbiturates anticonvulsant

pilocarpine (e.g.,
hydrochloride salt)

lactone imdiazole

acetylcholine agonist

antiglaucoma agent

prazosin (e.g.,

quinazoline

alpha-adrenergic receptor

hydrochloride salt) piperazine antagonist antihypertensive
pron.letham:'ne (e.g., phenathiazine histamine H1 receptor antihistamine
hydrochloride salt) antagonists
prostaglandin e carboxylic acid prostaglandin vasodilator
pyrilamine (e.g., maleate histamine H1 .receptor antihistamine
salt) antagonists
quinacrine phospholipase inhibitor anti-malarial
ritodrine hydrochloride catecholamine beta agonist relaxant
RO-20-1724 |polyphenyl imidazole| ™™ pl’i‘glslfi’}l)li‘zg;emase NSAID
NSAID, antidepressant,
rolipram polyphenyl pyrrole |phosphodiesterase IV inhibitor anti-parkinsonian,
tranquilizer
spectinomycin antibiotic bacterial infection
succinylcholine acetylcholine agonist muscle relaxant

23



fruct of uranosi de resi dues

in beta fructofuranosi des

i opanoi ¢ aci d radi opaque compound anti hyperthyroid

W@ L®E04883 I Ay

_ (e.g.,
i notropi ¢ agent

contrast medi um i ophenoxi ¢ aci dPCT/US2005/023030
radi opaque conpound x-ray contrast nedi um
benzoi c acid derivitive isoproterenol
am ne beta adrenergl Cc agoni st

i oprom de

sul fate
sal t)

o ' affe ) ot 5 ché%rngal ang! 99 OTmééﬂdnﬁﬂpaﬁds ne therapeutic class
Syfrpatnom reti¢ bk kﬁhded(..ll ng beta agoni st e
| sotuifeguamdpn r etin fridar@cne vul geii-basteridk asBconazol e antibiotic
a‘[? su?f 11’1&&1&01 “mgdL 51 %é ren T Unar akiBiotic . urinary-tract infections
r hi mﬂ g;mﬁne,” U“L',c:lillf d’ruI ebep[ or afLagen! st ast leﬂﬁly-u;ict infections
H .g, SKHRTarTet ot co, el clllclp YT axTs. ffam vudi ne
d eo_)()/sfuplbﬁﬂ ucl eosihdpent By@EiS e|Piostagkadiniaptgasiet/nsaid)i bi t oinalgesics
ant i -H V. treatent | ead—di-ret-hv-ditheear=—darbam
ci d PiMier acdel or SDEL bapBiom e BERIEd agga. odsor
PCT/ u8Rioas? 023 30 ghwe(‘hp ical ¢ ss mechabistie astlingent
C| as?je ther apeut|i CC\%%I S.ief | unomygeiaxazol e i rﬂﬁ‘PltYiPTf?nswe (angio 2
4 hy 07967 0t at e |DI VI Al ehydr ogenase | evoc ba &P antagonist)
rbGtaline &Y. istifagt|am ni ¢, HL-r aceptgg' ial |l
S ! = nch(ﬁﬁitbla er|gi ¢;  asthma
IJIOt hal mlt) hydriochl ori de salt) i
ev O n th y[ﬁj
béﬁlﬁ (SY) 3} {% Or e thea%hr o 3111151’1@1@),{/}3 ¢Oat1qle1(@0t§1‘etazp 3 and tival congestion
& ¥d1oc e Sa dazole FPERE g enéw@l}n&
$ anes tlc dentlstrv |%¥%%pi ne (e g,
! f I Cygdidagol@nt i psycmaidazﬁleagent hydr ochl ori de |sal t jntiprotozoal
dibengaxagepi neg manganese Syl f ahenoBednfiaitent antifungal
0 e..,15 aral k ipher -
@M&Blgfe e (e.d imidhzole g yl a‘r;lelso delatm penphgal vaz.sculal
hydrochloride salt) disorders
tolfenamic acid anthranillic acid calcium channel blocker NSAID
tretinoin trans-retinoic acid lysosomal labilization keratolytic
triamterene triaminopteridine aldosterone rfeceptor diuretic
antagonist
triflupromazine (e.g., o . ) . . .
hydrochloride salt) phenathiazine dopamine receptor antagonist antipsychotic
tulobuterol . ) e
hydrochloride benzyl alcohol beta agonist bronchiodilator
vincamine vasodialator tinnitus anti-ischemic
warfarin coumarin derivative anti-vitamin k agent anticoagulant
xylazine (e.g., . Y . . .
hydrochloride salt) thaizine alpha-2-adrenergic agonist analgesic
zaprinast cyclic amidine | phosphodiesterase v inhibitor vasodilator

By “treating, reducing, or preventing a metabolic disorder” is meant

ameliorating such a condition before or after it has occurred. As compared with

an equivalent untreated control, such reduction or degree of prevention is at least

5%, 10%, 20%, 40%, 50%, 60%, 80%, 90%, 95%, or 100% as measured by any

standard technique.
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desirable for their height. An adult who is more than 100 pounds overweight, 1s

considered to be morbidly obese. Obesity is also defined as a body mass mdex
(BMI) over 30 kg/m®.

By “a metabolic disorder” is meant any pathological condition resulting
from an alteration in a patient’s metabolism. Such disorders include those
resulting from an alteration in glucose homeostasis resulting, for example, in
hyperglycemia. According to this invention, an alteration in glucose levels is
typically an increase in glucose levels by at least 5%, 10%, 20%, 30%, 40%, 50%.,
60%, 70%, 80%, 90%, or even 100% relative to such levels in a healthy
individual. Metabolic disorders include obesity and diabetes (e.g., diabetes type I,
diabetes type II, MODY, and gestational diabetes), satiety, and endocrine
deficiencies of aging.

By “reducing glucose levels” is meant reducing the level of glucose by at
least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or 100% relative to
25
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c:eeq{se(sé?c’ga.l, altered secretion of factors from adipocytes expression of metabolic
pathway genes). Desirably, the agent of the invention increases more than one of
the activities associated with the clearance of glucose.

By “alter insulin signaling pathway such that glucose levels are reduced” is
meant to alter (by increasing or reducing) any one of the activities involved in
insulin signaling such that the overall result is an increase in the clearance of
glucose from plasma. For example, the agent of the invention alters the insulin
signaling pathway causing an increase in insulin production, secretion, or action,
an increase in glucose uptake by peripheral tissues, a reduction in hepatic glucose
production, or a reduction in the absorption of carbohydrates from the intestines.

By “patient” is meant any animal (e.g., a human), including horses, dogs,
cats, pigs, goats, rabbits, hamsters, monkeys, guinea pigs, rats, mice, lizards,
snakes, sheep, cattle, fish, and birds.

By “an amount sufficient” is meant the amount of a compound, alone or in

combination with another therapeutic regimen, required to treat, prevent, or reduce
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using any standard method that is appropriate for a given indication.
By a “low dosage” is meant at least 5% less (e.g., at least 10%, 20%, 50%,
80%, 90%, or even 95%) than the lowest standard recommended dosage of a
particular compound formulated for a given route of administration for treatment
of any human disease or condition. For example, a low dosage of an agent that
reduces glucose levels and that is formulated for administration by inhalation will
differ from a low dosage of the same agent formulated for oral administration.
By a “high dosage” is meant at least 5% (e.g., at least 10%, 20%, 50%,
100%, 200%, or even 300%) more than the highest standard recommended dosage
of a particular compound for treatment of any human disease or condition.
Compounds useful in the invention include those described herein in any of
their pharmaceutically acceptable forms, including isomers such as diastereomers

and enantiomers, salts, esters, solvates, and polymorphs thereof, as well as racemic

mixtures and pure isomers of the compounds described herein.
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and block antigen-induced proliferation of white blood cells and cytokine

secretion.

By “small molecule immunomodulator” is meant a non-steroidal, non-
NsIDI compound that decreases proinflammatory cytokine production or
secretion, causes a down regulation of the proinflammatory reaction, or otherwise
modulates the immune system in an immunophilin-independent manner.

In the generic descriptions of compounds of this invention, the number of
atoms of a particular type in a substituent group is generally given as a range, e.g.,
an alkyl group containing from 1 to 4 carbon atoms or C;_4 alkyl. Reference to
such a range is intended to include specific references to groups having each of the
integer number of atoms within the specified range. For example, an alkyl group
from 1 to 4 carbon atoms includes each of C;, C,, Cs, and C4. A Cy_1; heteroalkyl,

for example, includes from 1 to 12 carbon atoms in addition to one or more
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A patient who is being treated for a netabolic
di sorder is one who a nedical practitioner has

wale@mgnosesl as havi ng such a condition. Di agnosPGI/msz004¢23030
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performed by any suitable neans, such as those
descri bed herein. A patient in whomthe devel opnent

Ofhe@iREMES RhePR@BbEY dfSatd9k REd Q)‘%l;@é{ﬁ?%]@éjof@f)bnﬁrmﬁ?l‘)e indicated
not 5 have received such a di agnhosi s. e in the art

wirl & sinmd@Ermbame. t hat patients of the invention may

have been subjected to stgndag,d tests or nm ,I;ave, been

i dent i fysamed hgreinotle tesasn Akl omd the Pepiex aglkn gt inchsive of both
t-he

due t presenc f .one or_ nmore risk. factors, sucgh
25915t PORTR o SEgrehsslal A ertups Aind qFieFclig RFARS - Syctdalkyl.
(owdr . . _ : : . .

gggtg gtc iggt?]lgilscﬁﬁaget E’? Bg?éhoiei ik@y%ﬁaﬁb yﬁ?ﬁa afg from 3 to 6
Weiingarboar tohidaindhigiee pBusaplarhypelit gnaimrinchideicyglopropyl,
pat hol ogi cal condition predisposing to obesity or
dicrtlebely], Gickppentdodnd eyeobexyl grevpd.yceri des, hi gh

oo, B Ry LSk s PSR IGaRTSE Shen s
S ST
AR oS bRl A O i 5 Ao

oyg§utshieutsax BRemMpMalyHibs el Shé bk alfaXy, bhgbky heil @Ry,
An adult who is noré than 100 pounds ovgrmg?gh¥, i's Y

c alkgiltther, ety itloi op halnde, hiydk gx yd piseroaltyd sparflubsalkyls emino, aminoalkyl,

defined as, a body mass index BM ) oyer 30 kg/nR. By
" 1sypstabetd e é]ﬂa@marofsa%an‘élyca‘ﬁg;YﬁXWL SEpRRikyl, and carboxyl

condi ti resul t.in from an..al.terat] N tientys .
merlgb R RSl s, BARGRT iR ERER, welw Dy Ry LB Tsopropyl
f ! 18Pyl GO5E SdeR- b Mityl, and

1 S e o B A e St Mo, an

I oyelobutyh, an alteration in glucose levels is

typically an increase in glucose |evels by at |east

5% 10By ‘Pebagcalis meens brpuine, @Uosng,0slingoes flogugeor

even 1009%

i vi B0 EREY LB h e ot S PR AL eyl R, wherein R

di c_dirpbetes Il 2 j e
iAo, ARberss uas o, SR Emp Aokl Co
eog bllaeyl, dt| all¢redosydll, 29Iy, hd®roallgduci ng gl ucose

|l evel s" is meant reducing the |evel of glucose by at
| east (Wber fotyregsand advamtagnonf thetgvention vadbhe goarent from the

O20 A0Sl oL 421, 55,0 2006/ 004503

Brief Description of the Drawings
FIG 1 is a graph showing insulin sensitivity in male Sprague Dawley rats,
as determined using the homeostasis model assessment (HOMA). Insulin
resistance was induced by four weeks of high fat feeding (60% of calories derived
from fat). Drug treatment began one week after initiation of high fat diet. Drugs
were administered daily, by oral gavage for a three week period.
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an untreated control. Desirably, glucose |evels are
reduced to nornoglycemc levels, i.e., between 150 to

we0mghsL3 bet ween 140 to 70 ng/dL, between 13BCT/0S2088023030
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ng/ dL, between 125 to 80 ng/dL, and preferably between
120 to 80 ng/dL. Such reduction in glucose |evels may
b&olprang g thyed weeleasf mentareyt,cmémals whe Gsteid dbofive dlours and

activjties as iated with the clearance of glucose
f ABFALRAE r@&%gfoo,dc%&k&mdgﬂrym tha 1aigsier VERY Faep fvaletermination of

R EEENERES e

berwrs eased, for exanple, by increasing glucose
upt ake by peripheral tissues and/or by reducing
hepati c gl uthi3el prdisithg ssrunbhuebsaKi Melive sérigh REENA
of the invention may reduce 10 the absorption of

car bohydrates fromthe intestines, alfér gl ucose

t £ i vj t ... by ing. 4

S RP a8 ond Hrrhsahet i PEi gl AT el in)

) t -1 | i i1 1] .g.

by | not sae g Mgl e B IEAS 1S il 8 Splefud Dawtey
didtf ebrenlinatiidahce Sas dhd@ledIBN R ARRS oIf BE 410t if&edin% (60% of

adi pocytes or nuscle cells (e.g., altered secretio
ofalpres dekved Ganutith oPyt e treatapans dsgamoné week alfiel igitikion of high

pat enes). Desi.rably, the agent of the invention .
i f?e%i”%% JEUES e RARIBRETS darhdb e gnyagesio adbraeaveck period.

| I f By "alter Jdnsulin
L o, BLaBEANCERlo ML G055, oBYua G ARG B e houes and
r ggiseedizel SandBlRBE dofledlet &Forh e Erﬁ@ﬁ_@la%rf’egcagfa,
reduci nfj()§ any one of the activities involved in
i nsul i AIQBgnal graph shewirtgialivot Beron éisalin leesylii nide 8frague

increase in thﬁ' cl earance of 20 glucose from pl asma. .
FOPYeaHst elnsiHa ragaiance as iedugeddim foun vegeke of highefat feeding

QST e g R —
o gk, e R ATV SUVEL oo e

apordt Folfowingethe thifey dvedke offtfeapmbhte ahithas ifere $ast&Y for five hours
"patient" Is meant any aninmal (e.g., a human),

i K apasthetired skl bleedsolleowd frars theinfsriogvatascava.

rabbits, hansters, nonkeys, guinea pigs, rats, mce,

lizards, snakes, sheep, cattle, fish, and birds. By

"an anmount sufficient" | popunt of a

conmpound, alone or in %Eﬁe@pféﬁ?ﬁ}ﬁ?ﬁ anot her

t her ap®id hayerdigoversd é@fﬁgbﬁlﬂfb that HeQ3ttail?bEM¢brateontaining
reduce 26 WD 2006/ 004803 PCT/ US2005/ 023030

combinations have in vitro and in vivo activities that suggest that these

combinations may be useful for treating a patient that has been diagnosed with or
is at risk of having a metabolic disorder. Optionally, analogs of these agents may
be employed. In the case of diabetes and obesity, for example, such
administration may reduce the levels of glucose, reduce levels of LDL-cholesterol,
increase the levels of HDL-cholesterol, result in a more favorable ratio between
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a netabolic disorder such as diabetes in a clinically
rel evant manner. A sufficient anount of an active

W@ oovpomsdd used to practice the present inventiPaI/i82005/023030
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therapeutic treatnent of conditions caused by or
contributing to di abetes varies depending upon the
MBI EELSEsREET AT DAL Eiflesté R, REfce RRAYigIRIcaide, vaitd, or reduce
general 5 health of the mammal or patient. Utimat efy,
t feeupr leselsi dfaCRP (iOHteadided poteing Tap ;abdrtylca"tﬂee ageninio cause the
and dosage regi nen. Add|t| onal |y, fectiye. amount
nelparapee o chimosa Mast be aipoiiad, 1o eﬁiﬁ’élpi%r?%ﬂ‘ﬁé;{’iﬂéﬁ( tgfincrease
nven s safe an eff
iRt Serelfe. G HRE s eevinh RGN B kR uptalee by
1 b Eductidhiin g 1RBSe BRodiRtiBh)TrB&ske th
ag%]{ggeg?loeéesggsyﬁg/o?ggdl Cat% g:h; g ?1 hori tg (suclhﬁ)ansr th ee ©
Uatsorpigesl odaarbohydrabeiniromsthe amlesmﬁes Bltet" glncese transporter activity
effective" is nmeant that a treatnent exhibits greater
efd.&.c hyyincreesing GILbHé‘ QX@WS@IOHS mtélmSICrﬁwé( 1Té’oﬁ1v€ﬁliliéﬂft>at10n)

or |less an an r tr nt W th
I R eD R U PP B LS Hlr e DA shne Biipyte or
51 b eﬁ’lrd?i 6'1&1#’[92&&)&1) MSIfg. é’ u%hé‘é}ﬂﬁ{% 'iﬁgatd?}ggcﬁg@&r muscle

approprria Iven I Icatro

d@éﬁ’é}% 1 §lt&%§@bc@hoh€%ﬁ%ct5% fr@ﬁﬁacﬁﬁ@@ﬂes aid breaetsid Ul metabolic
20% O 80% 90% or even 95% than the | owest

?paﬂndsfa?rydgams))mmnded dosage of a particular conmpound
ormul ated for a_ given route of ad ni.stration for
{ r eat mHHODE SRAGRIS, I’Nﬁwﬁfrﬁ’P&ﬁ%E@% DA IEBHiglAigno! pegafibrate and
exanpl e w do t C
FJ[P&]&EBC agvi ﬁ% a g%tgﬂqﬁ%g?{ngsac{] 1§tcg%51flef SEHCRSdiabetes within 14

aﬁH}/@bF@:iGH (')t‘HEr QA1 AR AR, d‘l‘ ﬂeﬂu(?@ﬂﬁl thé®bofit disoaddroVin another
dosage of the same agént fornulated for oral

aém(tmphat, e hdministBytien Shbghfibosagad difumsahto the phtest within 14
5% (e , at least 10% 20% 50% 100%. 200%
3009 og@@cé ethanwih aldei tegpsspreventn ghrelvce é@w&ﬁ%&ﬁw disorder. The

navaeanSast BgrS aRinSRTER AD S B SR gfepdRbre desirably
| vanh s E{?eﬂ A5y LGCedc pcbctﬁetd ard %{@F thdreraeiipatily \ﬁﬂ&in%vem?ﬁfour hours

therr pharnaceutically aécepta forms, i1ncluding

| 90 @Eélﬁ ofHég horgshéliasiteach ofidrsor evh Siﬂaﬂmanem&ﬂy (i.satdmscomitantly).
esters, solvates, and pol ynor phs t hereof, as well as

r &f desired, mitheworssofihe tporagentsonay desriministerepo i slosage.
descrl bed _her 7 WO 2006/ 004803 . PCT{ US2005/.0230
coﬂ{l.Vé%\gtoz rﬂg]isdiz isqoyerp bg 2 %ﬁ?fmﬁ%@% QMBRALPRT Rggmgs can be

| oruseS H A h%t}? SFES Hﬂgsmons methods, and kits, as described herein.

Additionally, if desired, structural or functional analogs may be used in place of
one or more of the drugs in a combination. Such analogs are described below.

We have also discovered compounds that, alone or in combination, are
effective in the treatment, reduction, or prevention of metabolic disorders such as
diabetes and obesity. Accordingly, a mammal that has been diagnosed with or is
at risk of having a metabolic disorder is administered one, two, three, or more
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characterized by a hydrogenat ed
cycl opent anoper hydr ophenant hrene ring system and

wh2ab0gi8d3munosuppr essi ve and/ or anti -i nf | amraR@F/¥S2005/023030
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activity. Naturally occurring corticosteroids are
general ly produced by the adrenal cortex. Synthetic 5

cagdits fiine Tabls] naptiaallf) HeesRt @thede@mltamyy be employed. In the
cortl costeroids are provided herein. By

" pase-aft dnbetdahnd ehesitp it exanelpesitdradministration may reduce the

ng‘g’u 5 or gipgse. gafilmeci?ﬂ%lﬁ N?ig?legig @Sﬁrg‘f mq%%ﬁ&b&l?vels of HDL-

CXE&%E‘L%ﬁOI Pgsﬁﬂqﬁt 'ﬁgreofav%?ag)rlg Htfbnbet@«}e@fii[@ﬂ chfbest%rol and HDL-

regul at1 on of

peﬁbl@éﬂemw tn@ﬁ@gly@aldé\%@é@ dr@édlddé%eﬁﬁh%ﬂﬂsl f CRP (C-
inhibitors, such as cyclosporlne tacrolinus,

asemye |pmotep1)rrﬁreodtb1ht§s of the ageht toasust bher claglam;s of glucose may be
(pept| des, peptide fragnments, chemically nodifie
paptibaies; fgrexgaprlede ita #hilbi losncreapaiosp H.pémiuq‘w secretion, or

Hgﬁsﬁla t? Zggac ﬁlltxént %(ggf 85?6%}'%‘[? ﬁg 'E)ee%}gﬁ h ﬁﬁ@e%\?%ld/% reduction in
1@?&’&@ I%Qoé:é%&)@l'ughﬂlg) '?QdLRfeQLES bBsorptiB ok %arﬁb@yﬁ%es from the

t| gen-1 nduced proliferation of white
Céﬂhﬂe@tlmgan@ﬁ gltose traespoetbt activiBy(e. sy hncmadmngl ICEUT4
i mmunonodul ator” is nmeant a non-steroidal, non-
C GHPISHIN: IAngle AcEHEESOE msmqaaﬁﬁ)aﬂ@@rya%@%@pﬁ@ 'of insulin-
producti an or cretion, ses .a

P REnBites Ritirhedt oy e EAIOrY B r b egp BtE&nfarion), or
mglﬂg} g&ﬁestirﬁllﬂs%r rlﬁ ﬁﬁ?& ?!Eaenner cle c%lls %e altered secretion of

|n| eric

d wai%b@%1®cﬁ@mw BsreSdio BF ﬁthzlib/cﬂﬂi paihway enes). Optionally,
nunber of atoms of a particular type in a substituent

glthmmamngbmayalllscyregﬁwemth@ therapaylec regimens. an aI kyI
group ont ainin from 1lto car bon_ atons or

al kyl . ﬁ@p@,p@ﬁfé lag,examppls, glerrg@,@gqql bemg ’réﬁ?&g@j 15 gdmlmstered two
! %gegtgq ?éJCFﬁlI "fébcie rlextvﬁfng?f&e ? &hsoigé’at%ﬁ%ﬁh‘%ﬁé' it ?I'thagftogethm are

eger nunber

I 308%cicfob 1R r@ﬂe%nta Br ?édﬁ% 104 ﬁiéﬂaboflﬂb%drdbﬁ The akb@Bents are
atons i ncl udes ‘each of C2, C3, and 4. ACl1 12

heieenrm’talbflayilmmlsfcmdemﬂmpl 1e4 ddysaifiedels oftrepymbre desigably within seven
carbon atons in addition to one or nor

2@@% oénsﬁgom/wz@mmg@muahbi WiBH @Yﬁ‘éﬁyg)%hours of each
| r? %;f)regvel} ﬂngl andpsﬁy?ﬁ%nhéﬁ omﬁ)antfiy)oqfdg? }(e(f) ®ither one of the

two agents may be administered in low dosage.

Diagnosis of metabolic disorders

The methods and compositions of the present invention are useful for
treating any patient that has been diagnosed with or is at risk of having a metabolic
disorder, such as diabetes. A patient in whom the development of a metabolic
disorder (e.g., diabetes or obesity) is being prevented may or may not have

32



As used herein, the terns "al kyl" and the prefix
"alk-" are inclusive of both straight chain and

whe@eaousad chai n groups and of cyclic groups, iPE€I/pPS2005/023030
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cycloal kyl. 5 Cyclic groups can be nonocyclic or
pol ycyclic and preferably have from3 to 6 ring
CRIBAR AR dihSdsis| WRe ifERIRY HFiMl et dtﬁlcgﬁl‘éﬂﬁ%ents of the
i ncl ude cycl opropyl, cyclobutyl, cyclopentyl, and
Cuﬁzlenhenyha}ghamﬂseenByleﬁe&tcﬁétklydlardItSSthHnIaydldyeémehedentlﬁed
or unbranched hydrocarbon group having from1 to 4
cwithont exanmatinnassong Kihighrslisluedy the Praspaes efipreiopmore risk
1? gnsubstltuted Exenpl ary substituents incl ude

%y: aryloxy, sulfhydryl, alkylthio, aryl thio,

3 )
hal i de kg%’ﬂfs?%i* efab¥AE gigéd%érs &Y Eé eFehk¥d usfﬁg' 4} standard

am noa ubstitut am no, qua ernary am

hittieod Rhéyh in €ley DoxsuehlkagthosndbseAbbd kigtein. gMBm'Sds ok dagnosing
al kyl's i ncl ude, Wi t hout limtation, nmethyl, ethyl,

ndmb@mﬂla,le dsw’o@plyfqr exayilopndpy. Patﬁyltmﬁcwl .o tpreby

n- but yl , obt jﬁ%tyl tent - but rgﬂ 15 . )
cmom@m bgie elﬁ’HP%g iobpied ghoah e g o mopitqeed using, for

g&ﬁﬁ u Jus tnfal #’s?{ Lﬁﬁ}aﬁmpl tﬂla%(%XSL\lNﬁ é}ﬁ%@@hﬂﬁ 1Ko ] e. 1%?%15 éproducts

f 6P ﬂle@a:elk@é\%ﬂ{ lof £ %ﬁ%,_tzst@ lik&Mbasutethe 18l KI¥ Y &ué&a@n blood; glucose
het er ocycl yl C7_14 al karyl,

atdbemee desys; Iayltl asmys@htat?ddiecttenobbkhalr méaRerSidheracteristic of a
featur es and advant Z(%es of the invention will be
appsariealic diseidet Hea b 951%&@1@@@&@@1?1%61@?6“% ehiiipe) collected

85&3"61?1 Bri ef 1[@scr LBt I%J. g E’E,’FPYS LK efflﬂzg:\f,?@%é Ailﬁr%%b ljA(L}ls‘c) evels in the

D@%gee(yfal%gte??e% as determ ned using the homeostasis
assessirent (HOVA). Insulin resistance was

i nduce®abiynts ondy bedlagnotedagbeihgtat tiskdr ag haGid difbetes if a random
calories derived fromfat). Drug treatnent began one
welsems glacoseniesi GaliepratamyHimgh of e ddrndpaisgs vakee éf 200 mg/dL

6T FS, B M p e Ete A e 6o TN0of E%%Ne PRl more
flf'fftélrg ﬁ&fﬁg%ﬁs}f ob 0} 1930458 ole?a{ﬂ le W?ﬁ Rl %Q:g)lasma

r've hours |1 ze

Fﬁldo@é %hférofvﬁﬂl)amgﬁi@of floré & @Tb%dlﬁédr@;ﬁle afikerS®¥dIHburs after a
ucose and insulin levels. Insulin sensitivity was

dpbmomhascbousmmgd a drink containing 75 grams of glucose dissolved in water.

The OGTT measures plasma glucose at timed intervals over a 3-hour period.
Desirably, the level of plasma glucose in a diabetic patient that has been treated
according to the invention ranges between 160 to 60 mg/dL, between 150 to 70
mg/dL, between 140 to 70 mg/dL, between 135 to 80 mg/dL, and preferably
between 120 to 80 mg/dL.

Optionally, a hemoglobin Alc (HbA1c) test, which assesses the average
blood glucose levels during the previous two and three months, may be employed.
A person without diabetes typically has an HbAlc value that ranges between 4%
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HOVA. 5 HOVA = fasting serum glucose X fasting serum
insulin 22.5 Pio=pioglitazone; Bez-bezafi brate;

w®eoediod4soni sal ; HF=high fat. FIG 2 is a graph BtDUs2005/023030
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bl ood gl ucose levels in male Sprague Dawl ey rats.
Insulin resistance was i nduced by four weeks of high

faald doBeHREVERP 10/PincAddsé &l PlbiAde, BRIJVEldcddelidvéltincreases by
Drug treatnment” began one week after initiation of hi gh

fepiprattietate]Prifgmgidic endthd nilsofeedpleaations ibgregses. Preferably, the
e for a three week Followiln the thre

iod. F .
HdbAdo sRle ata Rement bamEpACdas T BANE Jresent BNRBHPE is

t het | d,.bl t .
i DRl B s, AR ors, 6L NGO, P rsggaoty o round
s unp ASHd b AG ¥ akvels B TR u{iat%ﬁ% 8O trektePav Iﬁ%feﬁ@l&lﬁ-lowered by

I'nsulin fesistance was i nduce y four weeks of hig

fB0%f 26%, 30%, (@94 (% cat morerelagvd tcegichrlovels atior t@tregtment.
treatment began one week after initiation of_ high fat

di et . Gesigtionalrdiabaies isi typisally dirgnoged bysest en plpgipaggucose values

mesieR AR QS by Sterap Ut T oe hEGRE ERES: Glrine

SRR, AR5 BESH R EP B L es r
CIRWRQURAIS it fiRtsabitepdesi pHior Regebhhiat. efeowbaianilag two plasma

conbi nations have in vitro and in vivo activities that
sgiggest repfatgstthetsmeetomrsicaed poy of thefobleowisgmymbress, she has

| Eationd Eﬁ FSaTAYIE PSS RBETOSO AL 00 Bpidto dd-Aur level of
grﬁbﬂ ?I%Zgﬁe%tzgﬁojﬁégxgeg S Sgﬁﬁg/ dz;g gﬁpqgég&gﬁlgﬁélnof i) 378

Ity,
adm ni glofid t‘é@tiﬁ@ﬁlg?@é@% bhpldRielosdifinaHeuges ediabetes. Because
reduce | evel s of " LDL-chol est érol , i ncrease the | evels

oketoBks bhidd eptiarthé bloodswhén theraismotenoughb iadilia, theyi eventually
bet ween 30 WD 2006/ 004803 PCT/ US2005/ 023030 i .
Lstcuenslrissinethouringd THph-le¥rds e5 blaast ketorghiaay femult in a serious

triglyceride.yal ues, or reduce serum/levels of CRP
(@&%ﬁ@?ic\? e?’xcgj[o&c%o_swj-he ability of the agent to

cause tig ,5¢ !o‘f%hg%??h@gb&}%% QrIBY dBerdbits aBlk@din thekrt may be
exanpl e, to its ability to Increasé
used to monitor the efficacy of the present treatment. Since the measurements of
hemoglobin Alc (HbAlc) levels is an indication of average blood glucose during
the previous two to three months, this test may be used to monitor a patient’s

response to diabetes treatment.
Bezafibrate

Bezafibrate (2-[4-2-[(4-chlorobenzoyl)amino]-ethyl]phenozy]-2-
methylpropanoic acid) has the following structure:
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i nsulin production, secretion, or action (e.qg.,
stinmul ati on of glucose uptake by 5 peripheral tissues

w@naboo4spducti on in hepatic glucose producti oPQT/US2005/023030
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15

reduce the absorption of carbohydrates fromthe
intestines, alter glucose transporter activity (e.qg.,
by i ncreasing GLUT4 expression, intrinsic activityGOOH
translocation), incrgase the |evel of 0

insulin-sensitive tisfue (e.g., by i as1 ng
, or AltercH,
s e 193@9' | s

adi pocyte or nuscle )
gene transcri pthQn A adi pgeytes g 3
(e.qg., alter etion Eff factors from adi pocytes

and expressiad nmet abol'ic pathway genes). In one

exanpl e, we-prepéSe that the adm nistration of

bezafi br&t’e and cinnanic acid to a patient having a -
. i , o of

RS TSR AR £ bl o 6

met abol i c disorder. In another 15 exanple, the

adm ni stration of bezafibrate and diflunisal to the

pat i enBezafibrateldnaldgys of each other will also treat,

prevent, or_reduce the netaboljc disorder. The, t
agent s Bezatibeads anppgs Ml Eméﬁ@ét%ctmpﬁﬁﬁ%éwf‘fﬁate, clofibrate,

3ol FEBp ot SRR By i B v

hg#ggrmgfa pch other, one hour of each other, or even
si frul taneously (i.e., concomtantly). 20 If desired,
ei ther one of the two agents may be adm nistered in

| ow dosage. In view of|f|this q_ilzscovery, t he

af orementi oned comnbi natj on drugs can be wused in a
variety of cOppPoOSkiH , hodg kits, as
descri bed ferei Addi ti Bnal | a@si red,

structural or/ :

of one or nor/e of the drugs in a conbi navi on. Such
anal ogs are described bel ow. 25 W have also

di scovered conpounds that, alone or [n_combinghion,,
are effective in the treatnent, redu%tioT, or
prevention of netabolic disorders such as| diabetes
and obesity. Accordingly, a manmal that hRs been (D).
di_agnosed with or | s at _risk of having . a taboglic

i3 Spiadpralan getho & Re BeI Rori®, IndeRsnOeRi By dspestb halagen, C alkyl,

o) 6/ 004803, _PCT/-LUS20054 0230 S, f l,e~1. -
QBT Srel o s ear Bt or s s MRy SRHRD” BRI AP atiort, m s
I n bhend sased 2fis ﬂyaﬁﬁiﬁﬁné@q_4%ﬂ@§l ty, for exanple,

such”adm nistrati on may reduce the |evels of glucose,

r educe SpeedicsbefafibRite analogs tof fotmula Oy aasgphdipt-(2usdthoxy-5-

of HDL-
chlorobenzoylaminoethyl)-phenoxy-Jisobutyric acid, alpha-[4-(4-

methylbenzoylaminomethyl)-phenoxy]-isobutyric acid, alpha-[4-(2-
methylbenzoylaminoethyl)-phenoxy]-isobutyric acid, and alpha-[4-(4-
chlorobenzoylaminoethyl)-phenoxy]-proprionic acid.

Bezafibrate analogs are also described in U.S. Patent Nos. 3,262,850;

3,674,836; 3,716,583; 3,723,446, 3,948,973; 4,010,279; 4,026,896; 4,042,711;
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cholesterol, result in a nore favorable rati o bet ween
LDL-chol esterol and HDL 5 chol esterol, reduce the

wWao pioglyases | de val ues, or reduce serum | evel s OPCTZBRR20055923030
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reactive protein). The ability of the agent to cause
the cl earance of glucose may be attributed, for

amgpﬁsa; 4 751.363;201 43,7381 03815062581 8,983 dral 4,409,240, each of
prodicti'on, secretion, or action (e.g., stinulation

efhich isclaseby ptcakgorateddey rqfteenat. ti ssues and/ or

reduction in hepatic glucose production), reduce the
absorption of carbohydrates fromthe 10 intestines,

alter ose transporter activity (e.g., by

i ncr eé%‘ggf’@%ﬁfs expression, intrinsic activity, or
transhRoag i EsbroxisBElcSAR 8 fihforl £¥ehated rdoeptdrbyare ligand-activated
sensitive trssue (e.g., by increasing adi pocyte or

RRASISEEpIEEH Factink betampingto te)nuchear re¢epeor ggeefamily. Three
transcription in adi pocytes or nuscle_ce

] . 0.,
i fTorom PRedt shivarbesh Jdemias i Aok BARSEARASD 4 PPARY) each
Cheprimls sy Ve o FRLBPD TRKEL PRaTuRrra ed'by itura
[ | i cul ) -
e gt n e PR REL e Gl PR B iEREBITGRRAD and by

?lfa@nﬁc«?]éig%l’ ﬁ%&{ist% agbh At MBrated AABMBIHS PR otedsailtezones,
re s

clent to treat, prevent, or reduce the

'@B@ﬁ%l o PHEARAr URjon 1igRdtaMBivademt BP ARe regldaterthblttanscription of
adm ni'stered W thin 14 days of each other, nore
desbralblyesy AbiivatedPE ROhetayslimierizastitoannsher aureasigpeptor, the
nore desirably within tvvent‘y-fou,r hours of  each

T

aetienid Brreespnr, andunedifisdirstrgnscripgion of sxesheeiafipy binding to
If desired, . either one of the t b
sFPGPaPsoms Mol uaLage P s shoutls BPREFY b or' ¢

di sor gﬁg%ar;@)g%’%ﬂg a%rgfédﬁicffgllﬂs T%gjfp&ﬁbctd AsstOBekhse of the

prese n are use r treating any patient

:Tigl?%rggtﬁll n B@@Eeﬁim&%d"f’?ﬁwﬂ PPARdtagonsdts Afayhenietigeless be used

I sorder, such as diabetes.” A patient in

V\th%Ra&é‘ 6f Bexgippernthetompositiahe) methods,soddets ¢fethg invention.
di abetes or obesity) is being prevented nay or_ nay not

hBvee:32nhie, gHRBOOGASS, Pdagliszons /tg@@@@)ne, piogl ne,
S OS5 Sl e RABGRY B e,
SRS, PSRRI Besclenssl bl Lhous. 011, o
of . fRREA 9 a0 Bi8zdlidKedibAES, @hf be used in combination with cinnamic acid,
diflunisal, or an analog thereof, for treating a patient having a metabolic disorder.
Similarly, tyrosine-based PPARy modulators (e.g., G1262570; [(S)-2-(2~
benzoylphenylamino)-3—[4—[2—(5-methy1—2-phenyl—Z-oxazol—4-
yl)ethoxy]phenyl]propionic acid, and GW347845 (Cobb et al., ] Med Chem.

41:5055-5069, 1998)) can also be substituted for bezafibrate, as can other PPARy
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5 Diagnosis of metabolic disorders may be perforned
usi ng any standard nethod known in the art, such as

wao bwseodescri bed herein. Methods for di agnosi nBCT/US2005/023030
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di abet es are described, for exanple, in U S. Patent
No. 6,537,806, hereby incorporated by reference.

Y388 404; € -3 H-
o rrng,s(e' "|3n ’télg%l?gl% uri n ?P%{h%oﬁe@e g’éﬁggorfl %c%e
abdnjiﬁﬁdmléfsv@drbokﬂhﬁm(ﬂ%l .of the breakdown of
fat); tests that neasure the evel s of gl ucose in
bl ood; th@ltBEéR agsinasta o mayshe psahio lassaf/lseAafibrate in the

det ect m)l ecul rrark racteristic of
e B iTong; Wefhiads, 41 ]élt%?gﬁ%&dpﬁ%ﬂ 1%%|1%Acﬁ)%>0 AD-5075, AMG-

b I1 9P dAR?tF bH%Z@ AV 6‘@7 %’J\/Eeg;lb '25"2'5 AEA)I?I 408 %Pl bexarotene,

enent s

I BMH@IZQ@SBWSOQOQ@GCCEX)(D%lﬁ CFI?XLMOSUI@Y 10945, DRF 4832 E-
di agnosed as being at risk or as having diabetes if

r aﬁwmﬁargi[tazamf@iafﬁmste/m%d)mjma@éﬁ (2117251&)\7\7?19@9 ﬁWt Bé70 GW-
fﬁé% i ndicates a val ue

Yy GHaghasy Lfé‘é’séol%lsﬁ Gan%%ﬁ P TR %W 7282, GW-

o7 CrdaRE RAG < T LR LE- Do F T e -

vab SR YO 09godi yos 1 gwpise MBXaé (gi qgit 6@6@' gufaag*h%&a& Vo

hours after a 20’ person has con

coaveylitarey, K& -Qi 60ENS229, 0P005 1395 Sﬂbg‘lﬂdzam;l PRR72953, R-119702,
The OGIT measures pI as | ucose at tined intervals
otrgeghtaanogelifent, i %&,rtmgﬂfltamél 1694} ared TY-a5 4@l .

gl ucose in a diabeti c patient that has been treated
according to the invention ranges between 160 to 60

ng/ dL, SE .yeen 150 to 70 ng/dL, between 140 to 70

ng/ dL, ween 135 to 80 ny/dL, and preferably 25

bet weeRtdkadfd drastfth-o@teninOahigoe@hbihations ﬁ’fﬁ%}%@?e@l if1Ru of

(HbAI c) test, which assesses the average
gbeMﬁHateaneths cdunpiosigionkemptheds casl kiwohthd inhergeon. Exemplary
nont.hs be enpl oyed. _ A person wi.thout diabete

%arla%\pnaas - %ﬁmm@m&cw‘abu@npﬁ%@r@ i geaat %»eetml@éwm@/oatorvastatm

3 6/ P 5 r
ol R P AR aRE SRR BT X 2B B,
bMerv@@ﬂ%ﬁXBmYQh%@CBWzﬁ@s@n Qeﬁ‘l?%?sta{tir?' kcopéstolone CP83101,
conplications Increases. Preferably, the HbAIC val ue
otribvaptiting dalvhetatig, DMRIE®] according to the present
invention is reduced to less than 9% less than 7%

| ezefimibgisignpstatia, Hovastginizdeniasiating LAPBOPY 1669262, mevastatm

nicotinic acid/lovastatin, nicotinic acid/simvastatin, P882222, P882284,
PD134965, PD135022, pitavastatin, rosuvastatin, RP61969, S2468, SC37111,
SC45355, simvastatin, SQ33600, SR12813, SR45023A, U20685, and U88156.

NSAIDs
NSAIDs may also be used in lieu of bezafibrate in the combinations,
methods, and kits of the invention. Suitable NSAIDs include A183827, ABT963,
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5 5% Thus, the HbAlc levels of the patient being
treated are preferably |owered by 10% 20% 30% 40%

WG s/0018030r e rel ati ve to such | evels prior toPCT/US2005/023030
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treatnment. GCestational diabetes is typically
di agnosed based on plasma gl ucose val ues neasured

dueddigfchhe, 40embtacthE@tdll UBOSIR aﬁueAﬂmﬁ)W m?&feﬁa%

| ower during pregnancy, the threshold val'ués for tHhe
dlahgmm);ar@fenf ampabeicam,iamtpheenagaycibapazdi, hoyiein, tfiirofen
int sane per son prlor to pregnancy. |If a woman has

t %%?’f LW bepaxamigen; henzyideating ﬂuésm@@aie,abwnmprofen

2 f°'4¥°%'§@%§“3ﬁi%9 PIRyED, BRSAFIEProteR fifcoxic acia

| %ﬁﬁbuféﬁl BW@sf@/ a3 @7? ?8’5”%{1&‘6% @Bé’éﬁwefécoxﬁ{ C@HF2003

3-hour lével of 1401 one testing ray al

echlooyleigphtwyld bh@lmmﬁlatgneﬁuhﬁbmab)bé}dste BErausE cniﬁcomb
ketones build up in the blood when there is not enoug

i ﬁmomam,wél,da@%r@h&mw @Eurinkibgor (PhareayiJAéanderbilt

hY%fS{VSfﬁﬂ Taf s RRga e DT 47Tt ulegort o Tioktihe
use %ugf‘c?ﬂsﬁ xi ro‘f&?ﬁ{ 1ﬁeeﬁE>§1%é${)1ﬁfWeﬁ HEP eD?U d?a}ﬂféfl%c (e.g.,

noni t or cac resent réa

Sdivtefenhe pﬁ@@&h&h@ rielogertic soaﬁlrﬁ)? Mﬁlﬁbﬁlnw 155( BR¥ )67, E5110,
levels is an indication of average bl ood gl ucose

dHo08 4, eltd‘n@CpEB\'Md)ﬂ% gsfbirbiprafen eetorrooxibs FO2 fj felhingt ethyl,

R Rtet Erealeien 'fén%ggi‘%saai e ingdbaBfa, dentiazac, feprazone,
- I o L

e P -

V@n@@l%&%ﬁ%ﬁ%ﬂdﬂ&?@%&%%?let @0 5496, PR"{'%@423
The synthesis of bezafibrate is described in US.
PElerﬁBS&EJ FSZ(YEBSI)B&&OfGlB&;@R%B@Bﬁ, @GNS 1, HAT105, HAIL06,
HCT2035, HCT6015, HGP12, HN3392, HP977, HX0835. HYAL AT2101,
ibufenac, ibuprofen, ibuproxam-beta-cyclodextrin, icodulinum, IDEA070,
iguratimod, imrecoxib, indomethacin, indoprofen, IP751, isoxepac, isoxicam,
KC764, ketoprofen, 1.652343,1.745337, 1748731, 1752860, L761066, L768277,
L776967,L783003, L784520,1791456, L804600, L818571, LAS33815,
LAS34475, licofelone, LM 4108, lobuprofen, lornoxicam, lumiracoxib,
mabuprofen, meclofenamic acid, meclofenamate sodium, mefenamic acid,
meloxicam, mercaptoethylguanidine, mesoporphyrin, metoxibutropate,
miroprofen, mofebutazone, mofezolac, MX1094, nabumetone, naproxen sodium,
naproxen-sodium/metoclopramide, NCX1101, NCX284, NCX285, NCX4016,
NCX4215, NCX530, niflumic acid, nitric oxide-based COX-2 inhibitors and
NSAIDs (NitroMed), nitrofenac, nitroflurbiprofen, nitronaproxen, NS398,

ocimum sanctum oil, ONO3144, orpanoxin, oxaprozin, oxindanac, oxpinac,
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5 Bezafi brate anal ogs include binifibrate,
ciprofibrate, clinofibrate, clofibrate, etofibrate,

w0 eqvoD430nt e, and genfibrozil. O her bezafi br ap@I/US2005/023030
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anal ogs are described by formula (1). O H2 C Nn
R HO R RBCOZ R4 (I). Inthis fornula, each of

Rbx§86ldd%e/ibs: rdfﬁﬂe&gﬂﬂﬁﬁbhﬁézoﬁ%/ @1@9951 PM'P@Z pﬁ:ﬂuébgrel
al kyl, 10 and Cl 4 al koxy, each

i rpdem&aaab rpalrc;qoxlrly 1D H8B Sy (H’In14544éj Rl;bll 64318 7,q)ehib1p12bfen
ggggsng Bﬁ%‘ﬁgb égcrngé(, é&%aﬁ%yéﬁéﬁ% lplroggc%% fblet%—cyclodexu i,
RS BT s renmaR ity T SER Rr et giofen, Reketorolac

akphaokib, RP66364, RU43526 RU54808 }]1WJ63556 S19812 33474 S33516,
met hyl benzoyl ami homet h phenoxy] - i sobutyric adi

alsphaylpdidy2icHsid, satigrel, SC236 SC57666, SC58125, SC58451, SFPP,

net hyl benzo | am noet hyl) - phenoxy] -1 sobutyrl c acid, ‘and
a@éﬁ:%].([i&O@gf KF86002, sodium salicylate, sudoxicam, sulfasalazine, sulindac,

AR Al R v i bt b himates Wsielone.
Ly T

2QO810€14 60011 Blab/ 116810a0/ aaP0fend tdfehahbe 1Sl iriflusal,
4,153, 728; 4238, gg% 1,318,923, and 4, 4030%0 each of

wiiopesins THe0889, TNIORA6s BYSA4B, IFB};B@@,nueothmR valdecoxib,
. ; . A
agﬁgb?tfog39p5€5§$§§?i5%§%ﬁ%r§t BORPEeOFY ot M PBIOY b

receptor superfamly. Three
* ?mpgﬁ?ggﬁlg@ﬁhgeen identified to date (PPARa,
PPAR(S and PPARy) each

Cinnamic acid and analogs thereof
Cmnamic acid (3-phenyl-2-propenoic acid) has the structure

CsHsCH=CHCOOH. Cinnamic acid analogs are described by formula (II):

(\ | ' COOH
wl T
Z b (D).

In formula (II), R; and R, each represent a hydrogen atom or a C;_4 alkyl group; R;

and Ry each represent a hydrogen atom or may be combined together to form an
additional chemical bond; X represents a hydroxyl group, a halogen atom, a
straight or branched chain saturated or unsaturated C;_4 alkyl group, a straight or
branched chain saturated or unsaturated C;_4 alkoxy group, a C4 acyloxy group,
or a Cy 4 cycloalkyl group; n is zero or an integer from 1 to 3, with the proviso that
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di splaying distinct tissue distribution pattern. PPARs
are activated by natural ligands such as fatty acids

wanwemdasaxanoi ds (| eukotri enes, prostagl andi nsSPCEHOS2005023030
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10 pharmacol ogi cal agonists such as fibrates, binding
to PPARa and glitazones, binding to PPARy. Upon

| Mdwemcn sck w3 dawh, X PRARSS theguingd er differéntangichhPivhen t8b Xs are
several genpes. Activated PPARs heterodi nmerize with

aHB{TWé?nl% Gﬁ‘? alkyl pg abeargroupeboth 8¢ s mat b combepdtogether to form
agqg@dify the transcription of target genes after

bindithg to specific peroxisone proliferator response

el enenSpetiPRREInanir £6d %fl%l?%@()? forin a T(gg%feg lﬁy%@?wtélgﬁ"ﬁc acid, 2-,

a PPARy agoni st. Because the in

PPARad drmicBpiRyiroBRARNIageid] 3¢, 3- ARy JemgiHRk6sEnRfic acid, 2-, 3-
use& in place of bezafibrate in the conpositions,
B f fo¥opxihydreqisnania arid 2ry dneidA-hyksex gxalptienamic acid, 2-, 3-

8%‘%‘% ﬁ?@g@%ﬁ&ﬁy&&cﬁ%ﬁﬁ lél:cptéfl ag,ﬂg—i ql{dglgghgx?f ?fgreo’cinnamic acid, 2-, 3-
e 2 e Brodi B Bhle AT, SRR SRy drppinngrpicasid, 2, 3-

Mt 8585y orbhyérdé8thandd dcfeS204- D) 5- B9 AL Ghesih Gt ic aci
t hi azol i di nedi ones, can be used in conbi nati%lnyyﬁcﬁﬁnamlc acid,

c2 Andisthyllhaydrgcinndinfit anids 13-, 24- ah5ame6-049,4-hexdehs, for
treat, ng,a ,pat.i ent havi.ng. a netabolic di sorder.
S e AR BN BoAR . Redub Se.o & ed 3,5-

ORI DBy PAPAFISS 2559, 332 3k Ry MR 52- oxa
(o et Al Bl 2. 8055 2R rof YA Rfc acia, >

alvgdrolsy-Jsutsthaxyltyedodinnarhazaaid B-ay éroxgs4-eethox Y18fdrocinnamic
PPARy .36 WO 2006/ 004803 PCT/ US2005/ 023030 agoni sts
(%4:_16,_ 4-hydroxy-3-methoxyhydrocinnamic acid, 3-ethoxy-4-

SO L RS A, 2
D aEL R o AR S oy P Ao BRI RO Bk e, 4+

arthoAA3 106 Sx yARI AR A adiMacid 31abth hydrocinnamio acid
AVE- 0847, AVE-8134, AY-31637, BAY- S%Waryot ene. e acld,

Bvimethous 4-mrpenigsyocionxmioadid, Bxneaylen b 0@ 5cinnamic
TR 2w b el L T s 5
%é‘éﬁ%%?ﬂﬁ%d%égg%ﬂtc %ﬁgﬁ%@%&%%%- i—ggfbgg%l%?drocinnamic
i@ 04-iso¥ropylhydrocinnamic acid, 3- and 4-isopropoxyhydrocinnamic acid, 3-
and 4-isobutoxyhydrocinnamic acid, 3- and 4-sec-butoxyhydrocinnamic acid, 3-
methoxy-4-isopropoxyhydrocinnamic acid, 2-, 3- and 4-allyloxyhydrocinnamic
acid, 2-, 3- and 4-methallyloxyhydrocinnamic acid, 3-methoxy-4-
allyloxyhydrocinnamic acid, 3-methoxy-4-methallyloxyhydrocinnamic acid, 2-, 3-
and 4-acetoxyhydrocinnamic acid, 3,4-trimethylenehydrocinnamic acid, and a-

and/or B-alkyl-substituted hydrocinnamic acids carrying substituents the same as
40



10 465608, LY-510929, LY-518674, MBX-102, MK-0767,
mur agl i tazar, naveglitazar, NC 2100, NS-220,

wWORND6H1@BA3 oxeglitazar, PD 72953, R- 119702, PCT/US2005/023030
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ragaglitazar, reglitazar, SB-219994, tesaglitazar,

641597, and TY-51501. Statins 15 Statins or

StRlsk &R URUNL The 843¢HARERLHA- LRSI HBY h8rdtgsthrh acids; and
lieu of bezafibrate in the conpositions; nethods, and
katosnatfc tuletimvegintarboxylexanigdd such ass2-a8+ asd dndethylcinnamic acid, 2-
statin-containing conbinations are acitemate,

and ot pfreshecomarye acida 2-, tavdvhapramileinnamic acid, 2-, 3- and 4-

tatin/.t i b, AY102987., BAY X. 78
ARG B P AREE L. B b B IO abnaC 4Cidh 2okt 4t 4-
. 330 j L. | taatin, 4
ERERYCirfric GERIO. ofd £btdotASE Bathio dBidy 2513 (a3 4

gbﬁﬂa)\i(?'ﬁilﬁiahﬁc aklih 2698, and6B UA6FocimemaRt afid, -, 3nheddi ni c
aci d/lovastatin, nicotinic acid/sinvastatin, P882222,
Pelgippeinnapivl 34963, 3PEnd ddppmasineanaistasid,?,4- and 2,5 and 3,4-

rqosuvast atin, . RP61969, ..S2468, SC371. CA5 ,
SRyt l?wmwé@og-da@éﬁg&@}a @&@é@é-a 32‘&62%? 2affrel 3-4- and

1 \[ Ds, | b X WY Hal S9bey us hrx Ji : .
LSS IR B PR 0 0m HER Al Gcinmanic
t Reidi pwent hom 5Sui §.able NSA Bslitthek e anAh&38dd; 2,3, 2,4- and 3,4-
ABT963, 37 VD 2606/ 004803 PCT/ bszoogfiogsoso T n
adgrbpdeyamameered d-hypdroxyel-phethakyaymhamicaaid, 3-hydroxy-4-
AHR10037, al c] of enac al m nopr of en, anpj r oxi cam
ametiapsinpagicaacq, 4-hpdioaes -metherycinnanic 45 pthoxy-3-

TR iAo Rk 2 AR SRy SRS gy,

Blﬂ%lﬂg ci@ﬁ@ﬁﬂ:@ﬂ@3—9{&%@9%r0§6ﬂ%&1ﬁ030%, Pmethoxy-4-

but i buf'en, BW55C,~ C53, Cr73, "C85, carprofen, CBS1108,
Ccpt@sxicihna@GHE 2001 3,4-etdtloylehédibemihnamitohdide? Aa g6 andrB,4-
trisalicylate, CHXL08, cim coxib, cinnoxicam o

c Hickderecinnanxe 2081, 250k, 2,4,ahand B ¢k, S-trimethoxycinnamic acid, 2-bromo-

e SR o 3 eSS i g
d% p('#;%gcﬁ 1211%%'61'3?60 3d%ﬁiﬂ%-ﬁ858{o§{gcin%ﬁlic DEY, 3- and 4-sec-
di ctoftenac (e.qg., di cl of enac potassium cl o?enac

s BotdxRkinfAintit Wi d 3lmei3ky54-idIRrdBfcinndehiblqdid, 2-, 3- and 4-

allyloxycinnamic acid, 2-, 3- and 4-methallyloxycinnamic acid, 3-methoxy-4-

allyloxycinnamic acid, 3-methoxy-4-methallyloxycinnamic acid, 2-, 3- and 4-
acetoxycinnamic acid, 3,4-trimethylenecinnamic acid, and a- and/or f§ -
alkylsubstituted cinnamic acids carrying substituents the same as those mentioned

in the case of the above-mentioned cinnamic acids.

Diflunisal
Diflunisal (2°,4’-difluoro-4-hydroxy-[1,1’-biphenyl]-3-carboxylic acid) is
an NSAID having the structure:
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E6087, eltenac, ER34122, esflurbiprofen, etoricoxib,
F025, felbinac ethyl, fenbufen, fenclofenac,

wo ewelowsdx aci d, fenclozine, fenoprofen, fentiBZEUS2005/023030
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feprazone, filenadol, flobufen, florifenine,
flosulide, flubichin methanesul fonate, flufenamc
acid, fluprofen, flurbiprofen, FPL62064, ¥F122047,
FR123826, FR140423, 15 FR188582 FS205397, furofenac,
GR253035, GM06381, E

|buprofen |bupro~. ‘ in, yecoduPinum

| DEAO70, iguratinod, \\i [ ndongt haci n,

i ndoprof en, |P751, i ¢ X KC764,

ket oprof en, L652343, L74533' L748731, L752860,
L761066, L768277, 20 L776967F L783003, L784520,
L791456, L804600, 1818571, LAggsg LAS34475,

| Methersaé making dif§inisal sipdescehed i LhSxPeigat No: 3,714,226.
| um racoxi b, mabuprofen, necl of enam c acid,
mecl of enamat e sodi um nefenam c aci d, neloxicam
nercapqﬁgﬁﬁﬁkgqﬁﬁﬂﬁg mesopor phyrin,

nmet oxi but r opat e, roprofen nof ebut azone, nof ezol ac,
MX 109d)iflnaisairehalogs aregdssoxibed bgdormmladDll):

napr oxen-sodi ui n/i net ocl oprai ni de, NCXL101l, NCX284,
NCX285, NCX4016, NCX4215, NCX530, nif unic acid,

(NitroMed), mtrofea‘c—ltrofl of en,

ni t r onapr oxen, oi I, ON03144
or panoxi n, oxapro OXI danac $82n0
2006/ 004803 PCT/ / 023030 ne/ i bupr of en,

oxyphenbut azoneX(HBl 97 , \pani cogrel ,
par cet asal, parecoxib, PD 13 83 87 PD 145246, PD 1643
87, pel ubiprofen, penmedolac, phenyl buRazone, (1ID)

pi razol ac, r.OXi OXi c m bet a- cycl ode
pi%f Ef?l@aqﬂ(:b%s af-a ePeé‘idF’Eatﬁbfae}i"? OB LHOPEITiels, sefected from the group

Rok SR Rt RBERR i iRl Alipgp i L amino (Cr-

S Roxy:SRY isCodllscréd Exdh thedsb c§ﬂ§1bt§h‘i bfh n and (C;-
S%?QIGG yS 8125, SC58451, 3%%% SKF1 580 KF860(§2

s (ﬁd;)alkms(ayh (sydlnbeacetyl pxo?malmyl sl Hugail g mﬂdlg ] leelemtkai:ﬁ om the
suprof en, .SVT2016, T3788, TA60, tal netacin,
t &roun peisisting of Aydogesaed matWuf el one, teni dap,

o 53 GRS P B ALl ma >

Ui RXABFIMIRMbeh2bicetai L adgbfy- st @-MRibtdbhehf)bbtEAt acid; 2-hydroxy-
5-(2'-fluorophenyl)benzoic acid; 2-hydroxy-5-(3'-fluorophenyl)benzoic acid; 2-
hydroxy-5-pentafluorophenyl benzoic acid; 2-hydroxy-3-methyl-5-(4'-
fluorophenyl)benzoic acid; 2-hydroxy-5-(4'-chlorophenyl)benzoic acid; N,N-
dimethyl-5-(4'-fluorophenyl)salicylamide; -diethylaminoethyl-5-(4'-
fluorophenyl)salicylate; phenyl-5-(4'-fluorophenyl)salicylate; aluminum-2-
acetoxy-5-(4'-fluorophenyl)-benzoate salt; aluminum-2-hydroxy-5-(4'-
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tropesin, TY10222, TY10246, TY10474, UR8962, ursolic
acid, val decoxib, WAY120739, Wy28342, Wy41770,

woRewope4sdEn, YS134, zal toprofen, zidometaci n, PEmntisS2005/023030
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zonepirac. 15 Cinnamc acid and anal ogs t hereof

C nnam c acid (3-phenyl -2-propenoic acid) has the
stTubrbplicy] CBERFRREIHO 0 life DA S ASi(d! ﬁa}dfgh% & te salt;
descri bed b)yc/:ﬁforrmla (II)01 R3 R4 &-(1 ? FQD yrzoate sa
( Ichpline-26hydrokprSv(d' lu(drbpheryl)-bardzoRe: %’g Rodrimi-2s gdttoay-5-(4'-
hydrogen atom or a Cl1 4 al kyl group; and R4 each

r dBroseRlinyA) hm@%ﬁ?ﬁlﬁtséﬁiu@ﬁ-zthdT%Yéo@ﬂnfh@@mph@gﬂhbcnzoate salt;
h%d{%é})‘? {c}“ '?%53 @@ﬂfﬁpﬁ%w g& d{Zrai%e S y- gf(%gﬁt%ﬂuorophenyl)

brb%ﬂg&%%cﬁp‘ﬁ Ble%l?}glﬁfrﬁltlﬁé:{h r%‘i’l&ﬁ@(ﬁé{ §t(gd ?)hghgfﬁ benzoate; -

gr oup, a stra nsa ura

uras@chyramlﬁdetﬁ;m aaiemgysqmﬂﬁ@m@h%ﬁ b@ﬁ%ﬁ«r%yz-quqﬁ&y-s ~(4'-

or a C3_6 cycloallcyl group; n is zero

i rﬁwgepha‘rryda)abenztamﬁﬁ, E&thﬂ1d)¢ye51§4'eﬂum@phhmyl) 33ﬁleW371 benzamide; 2-
2006/ 0048 CT/ USZOOS/ 023030 when n is 2 or each
X AR akpXpe- 2‘hefjl: uwrRRheyirbenzaaide; %ﬁ&eﬁoﬁé(t5‘&\ﬂweﬂxu<ﬂ\%h§@§§)

ala%gglﬁg)p% ] Orh‘?éoggﬁﬁl?%’ ki; é @r Ifﬁllokoéyp‘%rél‘? u@&@?ﬁ%ﬁgenmlc a¥1d 2-

CiaRBRA 051 fth 3B %&h%&yél%ﬂﬂ‘)‘b@gﬁdll:)acﬁf @-hydroxy-5-(4'-fluoro-2'-

hydr oci nnam ¢ aci d

4mahy}phbwlr)bmmaamd acicdtoxa~5-(8-flwsrd-3'-methylphenyl)benzoic
4-eth hydr oci nnam c acid, 2-, 3- and
421916951} Yoéiallyhrhi-cd' dmomoplzanyl)benmig acid; 2-hydroxy-3-propyl-5-(4'-

4%&@%&%@%@%@2 %m'@“ﬁ#‘ﬁ ,0012113911%@5 (g?ﬁgrlbed in U.S. Patent Nos.
S IeROCeeruRD 20162 364 %5 32,078 4909049, 4,542,158, and 6,593,365.

oci’nnam’c” at

4 br Oﬁﬁﬁlﬂés"lﬁf‘d BERTINS ATDS carbe uded ace dlﬂumsal Suitable NSAIDs
4-f | uorohydrom nnam c acid, 2, 4-, 2,5- and

3 dcldderdt IIBBRAY JABCH Qﬁaawnl(alienaiq, al‘,emetacm acetyl sallcyhc acid,

2, ﬂ thdrOC|m mcaC|d 2,3-,.2,4-,
AZlH A§é3 clOé“fwda WIRYERTER, 4RIEPECHE; amtczlrrsetm auapﬂ apazone,
’aépl’rm, aglproﬁen meﬁﬂflj egfe?, AUR001, benoxaprofen, benzydamine
flufenamate, bermoprofen, bezpiperylon, BF388, BF389, BIRL 790, BMS347070,
bromfenac, bucloxic acid, butibufen, BW755C, C53, C73, C85, carprofen,

CBS1108, celecoxib, CHF2003, chlorobiphenyl, choline magnesium trisalicylate,
CHX108, cimicoxib, cinnoxicam, clidanac, CLX1205, COX-2 inhibitor
(PharmaVU/Vanderbilt University), CP331, CS502, CS706, D1367, darbufelone,
deracoxib, dexibuprofen, dexibuprofen lysine, dexketoprofen, DFP, DFU,
diclofenac (e.g., diclofenac potassiim, diclofenac sodium), diflunisal, DP155,
DRF4367, E5110, E6087, eltenac, ER34122, esflurbiprofen, etoricoxib, F025,
felbinac ethyl, fenbufen, fenclofenac, fenclozic acid, fenclozine, fenoprofen,
fentiazac, feprazone, filenadol, flobufen, florifenine, flosulide, flubichin
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di i net hoxyhydroci nnam c acid, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- and 3, 5- diethoxyhydroci nnamc acid, 2,3-, 2,4-

W@ 680480311 pr opoxyhydroci nnam ¢ acid, 2 PCT/US2005/023030
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hydr oxy- 3- met hoxyhydr oci nnam ¢ aci d,
3- hydr oxy- 4- met hoxyhydr oci nnam ¢ 15 aci d,

4 nhotas s BnABE NareHandE %igﬁ PRBESreRCh it §9E65064, FR122047,

nmet hoxyhydr 00|hna|n|c

AFRIRERY: BRmmmmnFsmmmﬁlmef@n@t BRA53035, GW406381,
3 rret hox droci nnani c aci d

H@éhH@WﬁoHGﬂ’ﬁ)ﬂlﬁc THGP 1R, MN3392, HP977, HX0835.

3%&@;@5&{% &%‘,3 gq ﬂ;pﬁg}cg@pybeta—cyclodexum icodulinum,

Y R SO, AL 80U ngomgotin, 1579, sonepac
aidx3ean demrlea}zsﬁfc%ﬁ rE‘@SE3QL3aE'7d533?7 3, 8734, E7§28(§U‘q;761066

3,4,5- trinet hoxyhydr oci nnam ¢ aci d
2156837 AE TR0 ¥-783 683, HoKBAS2A; bTh MﬁﬂnlcSOMOdL81857 1

4-isopropyl droci nnam ¢ acid, 3- and
41,1:45%&;%3/ % Si healsiones EM 4188, ]@hgprofen lornoxicam,

41%%%Q§%fg§y9‘%géﬁlg) nam clg?eélgpac’: a%l_d{:l meclofenamate sodium, mefenamic
Zﬁgﬂa??i/eg%lﬁé%fgéb?n Sl%iaﬂﬂﬁlg% “r&@s‘ﬂpgrplélrgl Frie®Rfbutropate,

Anmedpraldry Imxf‘ybutmzom mefez6laec MK 1 B41eabarittdhre, naproxen sodium,
al I yl oxyhydroci nnam ¢ aci d,

311m@n;soxﬂ1umém@tppl)ﬂpm@1@mbmh1&}nNC&Bé NEX28&5, N@K4016,
N R N o DR el mitriccoreido g O3t ighibitors and
L AL S, DA B SRR, oo

PEdinEAQARERA3BA0ONHDER! '&ﬂéﬂd%ﬁh@cb)daﬁléﬂiﬁ &angaddc, bRBinac,
above-nenti oned hydr oci nnam ¢ aci ds; and aromati ¢

u DSEGQdCHISéIbupmfmeMypheBﬂmtdzom (Pﬂ Oﬁ§4,2P54 PI8aAdpamicogrel,
m am ¢ acid - et hX ci nnami_c

RGeS PICCReD. S SR PAHARP 46 D U043, elibinefin,
ég%l%{léﬁa' ngﬁ‘éﬂg %@tﬁz@i P}F&%gr@Fnt?ﬁflgan%cBHéX%am eta ﬁ&lodextrm
4pﬁ6§2ﬂ‘é¥ﬁ/ﬁivﬁ ﬂ}ﬁf%fég)o }3?5 r#ﬁofeﬁngss%e1:‘:1‘@1‘&;1 %M&'téﬁl%@r{: R-ketorolac

2

acid - - an amc¢ acid, Z2-, 3- ‘and 4-
cmfﬂcomprM%é,CRU%ﬂ% BU54808 LRWJGBSE(B r&l&)ﬁlQ SQ4’¢4 S33516,
2,4- and 2,5 and 3, 4- |rrethIC|nnamc

I
2salicyilgal wil@laﬁlfdaﬁa@gr@elsm% §C57236§, ,SC§8$25 28@584581 BFPP,

ag 1%' % 9 8 6 f am ¢ CIld 2 1 fas 15a ine, sulindac,
SRYEY ATa ?P ’3{:? giagin

2 )
?mfé ?V 3 TZF378§r % g@b)?za)}%eﬁdﬁgﬁmﬁgf%ﬁu@%mt&o%1 ﬁe

Ztefbyadélow t%nﬂﬁpht@mbﬁioﬁﬁawp@xﬂ@m diapo eyt £1d - tmacoxib, tilnoprofen
arbamel, tinoridine, tiopinac, tioxaprofen, tolfenamic acid, tolmetin, triflusal,
tropesin, TY 10222, TY10246, TY 10474, UR8962, ursolic acid, valdecoxib,
WAY120739, WY28342, WY41770, ximoprofen, YS134, zaltoprofen,
zidometacin, and zomepirac.
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met hoxyci nnam ¢ aci d, 4-hydroxy- 3-nmet hoxyci nnam c
acid, 2-ethoxy-3- nethoxyci nnam c aci d,

wW@2@bhotsy3 4- net hoxyci nnam ¢ aci d, 4-ethoxy-3- PCT/US2005/023030
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met hoxyci nnam ¢ aci d, 3-net hoxy- 2-propoxyci nnani c

acid, 3-nmethoxy-4 15 propoxyci nnam c aci d,

3, 4- net hyl enedi oxyci nnam ¢ acid, 2,4-, 2,6- and 3, 4-

di chl oroci nnam c acid, 2,3,4-, 2,4,5- and

3 Adiditionahdiidrapyationgents aci d, 2- br ono- _

4- hydr oxy- 5- met hoxyci nnam ¢ aci d, 4-isopropyl cinnanic

aci d, 3Neanesent ineHHespoYSlrehemdmameitetios-ofamdetfective amount of

4- ] sqhut ci pnami ¢ _aci d -..angd .4 - . but oxyci nnam.c

20hG Y, MR BBt B Sl HlA i T30S o' S gmabAGHSk of

AT IR P B ARIUEAE sorer freB i, proventing, and reducing

abhoH odisoirderam ¢ aci d,

3- et hoxy- 4- et hal | yl oxyci nnammi ¢ acid, 2-, 3- and 4-

acet ox¥itthemedsaiod daalietes, thedagent o theyinenetom mareaseadhalglearance of
L1 cyl substituted cjnnam ¢ acjds

- d/ - |
2”&9@% om g ﬁﬁlaﬁl‘é‘gtbéf S G HY _ﬂtlfﬁfsé.‘_é IEEHIRDBEEOSE fpvels to
Bﬂ?ﬁ‘rﬁﬁglgg?ﬁn%ﬁﬁegsg ﬁz’og‘le%ﬂltp'lé), %ecdorﬁf.ai%ﬁﬁgh brife glsx’fengign 1r.1ay alter the
( Bisufin sed-ddImerSnthw iy degude ﬂl%aa%'soﬁt%%fyéa]rb&%ﬁﬁg)fb&h Ghe
acid) is an Al D having the structure: 41
200651004 SaBr T A48 205 0208 vit@@et. Foy ifcr€ding-GLUT4

Met hods of. making diflunisal are described in U.S. )
PEIRIRESING, I 181Q aotgty, opjtranglecaipn s ingreess the trval @f ivailin-

0 AT B A b B, o
a410¢P o Rt thahsSAbAGH Bl adifpBBY e Br GHRAYR: cells (e.g., altered secretion of
factors from adipocytes expression of metabolic pathway genes). Given that
plasma glucose levels prior to eating typically range between 80 and 120 mg/dL
and that postprandial blood levels range between 100 to 140 mg/dL, the plasma
glucose levels of the patient being treated according to the invention is stabilized
such that glucose levels range between 60 and 150 mg/dL, between 70 and 140
mg/dL, between 80 and 130 mg/dL, and preferably between 80 and 120 mg/dL
prior to a meal and between 90 mg/dL to 160 mg/dL, between 90 mg/dL to 150 -
mg/dL, and preferably between 90 to 140 mg/dL two hours after eating. A
particularly desirable result of treatment is a reduction of any of the symptoms
associated with the metabolic disorder.

Analogs of any of the compounds listed in Table 1 may be used in any of
the methods, kits, and compositions of the invention. Analogs are known in the
art (e.g., as described herein). Acemetacin analogs are described in German patent
DE 2234651 and U.S.P.N. 3,910952. Acenocoumarol analogs are described in
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consi sting of hydroxy, phenoxy, di(Cl-C4)alkylam no,
di (Cl-&A)al kylam no (Cl- C4)al koxy; R2 is selected

WO p@a0043e3 gr oup consi sting of hydrogen and ( ClpdDUS2005/023030

C4) al kanoyl (such as acetyl, propionyl and butyryl);
and R3 is selected fromthe group consisting of

lny grroven, arsls SEt Aybtanfhdisiencidal oy sreldestiaedtim BIKP.N. 2,998,450
flufenisal, 2-hydroxy-5-(4'- fluorophenyl)benzoic
and dermacettontyDB-4545771 deetgriobanyldetramakagsaradestribed in U.S.P.N.

SRR T Asi mze'xlél{nl oéﬁﬁgfﬁ?%%@g%ﬁ%f @i‘qﬁ@% 19789. Acetyldigitoxin
NS5 BB RRL SR T RGN0 S hanslnes o orived n

3\?]936@0956’4.5A(115ﬁtefch|(Sél%ﬁﬂ§ﬁMP hhgIEe ke AgdctibediNZA 67 05591 and
di i net hyl -5-(4"'-fl uorophenyl)sal icyl am de;

(BSdr &L Byb4d, Bis hoAiprghels! adalogt hrrodeyshibag i 3 66§ & 2eand NL
phenél -5-(4' -fluorophenyl ) sal %{iyl ate; alum num 2-
R6429%§- Bmatryn pralpspaEriasyribed ibate3 ¥4 1S and U.S.P.N. 3,558,622.

AR o8P USRS G T b rd oo d i), 149189, and PR
SHATERE: RApsbee Budes HUBICRRENH 1 Q8RosbSaaina
$edirbitnzaras e baxlyeb ateddescibud i BHfy3 92 1banz08.2.1823,012,042.

sodi um 2- hydr oxy-5-(4'-fl uorophenyl ) -benzoate salt,
Biplibosty 9alogs pradsseobop el 71 SUbI LS &N 5,781,325

BBt ane By SThGR RO RSP e 3035202
3P ryl<dhr andrprtoaeibadin BB N PSR o pont DE
0809260y B0 nirdmind (eU! fRNRAY kalt)oaateus He described in U.S.P.N.

2- hydroxy-5-(4'-fluorophenyl)-3-nmethyl benzam de; 2-
A HRS5 5PN 67 @pbdradd UksR24m ,0€1,517. Candesartan (e.g.,

2-acet oxy-5-(4"-fluqrophenyl)- nzr or phol i de;
iy b ) S Ip SPGB ST Ped o B DHAI Behp ot c5 496 444
2.10 agetoxy-5-(4'-f L Qs 7 ) '
SePtot RgIReE ayt Aot dfif s 2B R PR qng U2
ac| 65,776 24R1 Sar¥amakéhind haflbss dre dBRCABLA ReYS POSNZ OuUS,713.
aci d;’2- hydr oxy-3-al I'yl -5-(47-fl uor ophenyl ) benzoi c
ddrtincXahyide ¢xg-, Ingleapphlibafalogs dteudasophedyd Phei28i 2,600,195,
acid; and the conpounds described in U S. Patent Nos. _.
4) 670N 280%34881a14la5B 93893, &Zarisoprodef anglpgs srodascobsd in

, 6, 593,365., 15 If desire ot her NSAI Ds. .
St iR ghd etedrarionl o HE S Tl l® Gesthibed in
| OGrifiPp LRI 2018000 dna 2295 PIGIRGs WAAPEPUASPIN. 3,641,021 and
acety alicylic acrid,
U.S.P.N. 3,840,531. Cefpodoxime Proxetil analogs are described in EP 49118 and
U.S.P.N. 4,486,425. Ciclopirox analogs are described in ZA 69 06039 and
U.S.P.N. 3,883,545. Clenbuterol analogs are described in ZA 67 05692 and
U.S.P.N. 3,536,712. Diacerein analogs are described in German patent DE
2711493, Japanese Patent JP Kokai 83 225015, U.S.P.N. 4,244,968, and U.S.P.N.
4,346,103. Diclofenac (e.g., sodium salt) analogs are described in U.S.P.N.
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AHR10037, al cl of enac, al m noprofen, anpiroxicam
antol netin guacil, apazone, aspirin, atliprofen

woredobpb4sexst er, AUB001, benoxaprof en, benzydam PEI/US2005/023030
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fl uf enamat e, bernoprofen, bezpi peryl on, BF388, BF389,
Bl RL790, BMS347070, 20 bronfenac, bucl oxic acid,

bysswb@rhnd@viiiﬁs@Mg@BD1Q6§ac1ﬁﬁ~5(e gagmlaﬁesuu)@asmgw&e

cel ecoxi b, CHF2003, chl orobi phenyl, chol i ne magnesi um
talaseﬂbedyrh 6B 978 TS 8PN &,@%9}507C|Mibm18ﬁéﬁ¥lalogs are described
cI i danac, CLX1205, COX-2 nh|

PHAM U Vi 05745 T0n st LB NC 5 4226 Riggenhydsinggo analogs
5%%?%&&?@?6@ EePR 2 AR RN R B, Digheman

d A GlsefiBonm OX. 2SI 2MB9 Bi68| abiphsghydramine
}‘%tﬁyr})%@e gﬁalg nPsal, DP1bb,  DRF4367, E51 10, 36087}’

eld.g DhydroEHBﬂ”ikR-QsalQathmgb iapr déseribedtinli.8dxNb 2,4202614, U.S.P.N.

fel binac eth f enbuf en, fencl of enac, fenclo
f@ﬁab@z?z%nendﬁ’ﬁ&pl\bagw T 9k el a6 Japanseapeegt 1o o1 143,

| b fl |
4? S RS E A Geo Lo e o | 1OPUL Ra11 664
H(g @B@Qﬁ?' BripifvbHRL %% hyddodhRirIefa® ankid §386described in
8 DR R R G 1Y S PRI 8650 F5268307.

f mnwtemmwomms%ﬁw 265velHag WOBP.N. 4,085,270,

;g%%sﬁf %}) L é anfie) &% N*WS Sﬁplgzrwhr(l)_rx@l(})/gﬁ’lsanalog%%e described

|bupro

i hmBEa&ﬁM:ﬁeﬁmin&PcNeﬂ)ﬂB 3061 GoHYUsXAypropHdeAR ), DL form)
i guratinod, inrecoxib, i ndonet haci n, i ndoprofen

| PR8lOgS pEpslessaded in Sokicd A A anbrax 84 &34 pPokepram (e.g.,

7RG OtFddfanato S5 g rigiaselE Bl8hB0id Loadsn 192206

éhnéé%%é}ég Bre chésegfu@& ﬁgﬁ s PV 4889 2166%8"19%919 N. 3,200,149.

I or noxlqycam racoxi uprofen;’ of éna

adind]appita sfadopnat eles@dibednn ]mefl enankad 10S qchd4 374,829.
mel oxi cam_ nmer capt oet hyl guani di ne, nmesopor ph yrin,

nEtlnTeneriop e §;, hydmﬁﬂom@msalt)mlngsazo descritedendl ScP N.

“gg;gbg- T SE o g A AP DR SN Ssbid4. Evans Blue
nitri g &xi %%Asgg}aseéy%g paﬁé@%@ﬁ%r ?éﬂainld Lﬁ%\éﬁ?@% DE3 949, DE

( 5782 DNBM DB 3469 emagnedtide Afal s LirBdRE@Mbed in U, SiP N, 4,808,616
ni tronaproxen, NS398, 15 oci numsanctum oil, ONO3

orpdfEtinan pmta]irI@El%ZZBékl thnaxm (expj maglumine salt) analogs are
(;Lonell bupr of en, 8y enbut azone, P10294, P54,

pgg 1 e&dﬁ:‘%}g@ﬁgpﬂ BE 12772 as well as U.S.P.N. 3,337,570 and U.S.P.N.,
3,839,344, Gemfibrozil analogs are described in DE 1925423 and U.S.P.N.
3,674,836 and U.S.P.N. 4,126,637. Indocyanine Green analogs are described in
U.S.P.N. 2,895,955. Indomethacin analogs are described in U.S.P.N. 3,161,654
and BE 679678. Iopanoic Acid analogs are described in U.S.P.N. 2,705,726.
Iophenoxic Acid analogs are described in GB 726987. Iopromide analogs are

described in DE 2909439 and U.S.P.N. 4,364,921. Isoproterenol (e.g., sulfate salt)
47



par cet asal, parecoxib, PD 13 83 87, PD 145246, PD 1643
87, pel ubi profen, penedol ac, phenyl butazone,

wERreoanodsex, piroxi cam piroxi cam bet a-cycl odexe@T/0$2005/023030
pi roxi cam pi val ate, pirprofen, pranoprofen,
resveratrol, R-ketoprofen, R-ketorolac, 20 rofecoxib,

Bﬁ’ﬁl@%ﬁéﬂe R#43526 in @&ﬂﬁﬁ%atéﬂﬂll%&ﬁﬁﬂ&%i% 1PS.PSRi4248,08,232 and
S335 salicylsalicylic acid,

ti SC236
3Tz B, osefiasn wobercsy cSrmy Sa@ﬁmgé@@s A RS GO

u%i@g@ gé:gole %gglgmgls %%&g%scr{bgas 2! rwn pa%éjrllt' [9%%%04096,
frel | g1
Eom S At 4?%4(‘%%21&(% SOI{‘ I?\Ia gff%fféﬁ?(‘g R Jlﬁalt? ?lé %af:fgg(nagate salt)

tahhwg@ra@é S@s@i@eéﬁﬁ@@inantpefﬂ&{tlm ne1107bphd&LS.P.N. 3,682,930.
ti oxaprofen, tolfenamc acid, tolnetin, triflusal,

flrempissiline anla@2ee desaizden POV 0¥ 1/URSS 2Le{lpsemide analogs

iR i iESien DAAPHIdaR oF AL BRGNS A RS

SBTRRI Ao 1ol R AR OGHE 00 TR0 e 34415 and
JUNSE RSN 36@1 @ﬂnLexgsplﬁ@f(e en 11@/61@111@1&&@@410\@31&;@3%5 defcribed in

one, two, four, or nore agents listed in Table
NL 054@66&%&3&1 U:‘lS R.NsR, 56,5 thand BeS.BrNh&¢ilAg 93. Mebhydroline

{educ, 'ﬁé\?aﬁhﬁﬁreg%s@%q?@%? ek iiescis dPom B P
G (E880% MR RBoRME NI R oif FERRRRT IR PSR, AYfeferfimic Acid
ra%qgk}gsnﬁe %%ﬁfe% 15@3@ |6§5§@2 ah@UTR MC 8 M3, d Ry %loﬁ@ﬁm analogs

exa a conbi nation of the invention nmay alter the

Te idesdriben ini(0:SaP N gt 258, ORy Melphhlae ahhlogabsodgcribad of U.S.P.N.
carbohydrates fromthe intestines, al ter | ucose

t3, @3%@84@@& Q8RN 8y0 32638, Msycarriestharglig e described in

T B S0 6P et Tp TR a1l M R PR (B dhegrisuntate
'3851% a%@d&;éhﬂgﬁ Yﬁ rP usalg 2Rl dnd BE 611 502 Methacholine

eren gehe transcription i

%amydr@%e%rﬂj’ééﬁ@ﬂ@ S3P|N 52 (0450 ¥46. Mdthdidakise anzﬁbg@ areoflescribed
15 factors from adi pocytes expression of netabolic

pathsal. Ny&he4),85 5 Misthyleagonoyins(reg.gmadente salphastadogs are

Ao Ch b BN G S08 C8Td OB B8 e hes 76 drigaibed in EP 196222

bel 1688 p0% k96 149, T idhamt81dYs 38 MBescribed in NL 6606390 and
U.S.P.N. 3,830,803. Nimesulide analogs are described in BE 801812 and
U.S.P.N. 3,840,597. Norepinephrine (e.g., bitartrate salt) analogs are described in
U.S.P.N. 2,774,789. Olanzapine analogs are described in EP 454436 and U.S.P.N.
5,229,382, Oleandomycin analogs are described in U.S.P.N. 2,757,123 and
U.S.P.N. 2,842,481. Orphenadrine (e.g., citrate salt) analogs are described in
U.S.P.N. 2,567,351and U.S.P.N. 2,991,225, Oxaprozin analogs are described in
FR 2001036, GB 1206403, and U.S.P.N. 3,578,671. Oxybutynin (e.g., chloride
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glucose levels of the patient being treated according
to the invention is stabilized such that glucose

wo ewelosispaange bet ween 60 and 150 ng/dL, bet weePCTOSHNE023030
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140 20 ny/dL, between 80 and 130 ng/dL, and preferably
bet ween 80 and 120 ng/dL prior to a nmeal and between
9:9 lbod &re ROcBY s, GBegA05e0. Wxyrpéakoline (S8, hygmmonde

preferably between 90 to 140 ny/dL two hours
e@lt) argilcc)j@s ettrpaiesm?bﬂdaml G}e@e&u patbnél%eklﬂl #588f R%%le%e
is a reduction o
mesyhde salb) anal Qgssegg §cr1 mnlzyﬁgl\?qf 16{@3@&9 !Plﬁtﬁlge‘ljce%ltde analogs
conpounds .. ' | £l
ST TS 2 L, PR A e s i

@S'F’E? 243 KWy Ibitazaid alfogs areatesdEbet nbE"dS P N 2,562,830
herein). Acémetaci n “anal ogs are described in Ger

%ﬁﬂﬁB 8112&49|2%eﬁylephﬂnuam@gmar@d@msé in US.P.N. 1 932 347 and
36507 S0 ATHH BES PREBGSROTIIE AreBepingd 3 auP d2:409,754.

cet am h [
FieaT o0, et e ot S MEREE AE b dtin B 156073, USPN.

}n { ﬁ§6 af R NESPeRBY. PRoMethalidd (e dg ; Bpdho8Rkride salt) analogs are

exam de anal ogs are described in GB 912789.

Aretabed g UOKPIN, 2620dG3 andd GeB AN i2eQr,773.UPSstaglandin (e.g.,

2,776,963. Al achl or anal ogs are descr] b

fiﬁ@gﬁgka;adm Emaeal@gs esadeserikadin Ghhapb%s iJén%gégp?%%%SS NL
a8 D Ha RPN AEepdebb ST NRORa 20 U-S PN
@E&%%%Saﬁgggﬁg% geﬁ%[éa@@%lg%n%g%%zg H8scbéd in U.S.P.N.

At razi ne anal ogs are described in

15844584, Qﬁﬁa&%&@logimb%wﬁbe(ﬁndGEﬁnaﬁ@atéﬁﬂsQDE 553072, DE
AZat hi oprine anal ogs are described in

357)]%?95222621?11“ 20 18637/ Rbhet-Diné, 768@a77&g§nﬁﬂésffels\% A 3587 04-
rn a N. . 3,012
aRipdgse 9-8-» é]é(ggqq%ygé(li:% wlﬁ@ng%)@%;% dg% g%%%OZAM and

ﬁJSSg é Iitz’as ﬁlg?%ﬂ Sl g)ﬁ%‘rﬁﬁi@%sﬁg éi% &go:'ei‘?f 1'11 I8'%g923 and U.S.P.N.

a ar
2 ?gg @SE Eg%&gég%hchg%odﬂ&llqdeénﬁrg %Nﬁ(gﬂa(&ﬂﬁh &Tﬂ 7&21011 GSlulhﬁguamdme

S@Mlb) anel d@mﬁe@nﬂ@s&ﬂlﬁeﬁ,m 8,490SURS K. N 1829 7§6~7UQS, £ .N.
USPN 2,676,964, and U S.P.N._3,0 517.
CAAABSH0; and@B éS ! 524:. s@uemerhlg%lptapa%wa@ desgribed in U.S.P.N.

oot SephgeeRederalrd i G B3hhdEs76. Telmisartan

alﬁlggé\'ared'd&%ﬁb@@%x EBNH2Y12. Ardbutaline (e.g., sulfate salt) analogs are
described in BE 704932 and U.S.P.N. 3,937,838. Tetrahydrozoline (e.g.,
hydrochloride salt) analogs are described in U.S.P.N. 2,731,471 and U.S.P.N.
2,842,478. Tinidazole analogs are described in U.S.P.N. 3,376,311. Tioconazole
analogs are described in BE 841309 and U.S.P.N. 4,062,966. Tolazoline (e.g.,
hydrochloride salt) analogs are described in U.S.P.N. 2,161,938. Tolfenamic acid
analogs are described in NL 6600251 and U.S.P.N. 3,3 13,848.
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4,105, 776, and carbamazepi ne anal ogs are described in
U S P.N 2,948,718. Carbinoxam ne (e.g., nmaleate

W@ 200b)posnal ogs are described in U S.P.N 2, 606PARE5S2088023030
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U S.P.N 2,800, 485, and GB 905993. Cari soprodo
anal ogs are described in U S P.N 2,937,119 and

0?{1%@%@9& ﬁn&l%g' are 8&cAbEd $2LS.PaKab 083 0e Tefapionetine (e.g.,
German patents DE 2018600 and DE 2312997, as wel |

alwdﬂo&ﬂBuNe sa]tH4ialogd asndbschib&l B §B 8] B3, 5Balobuterol (e.g.,
Cef podoxi ne Proxetil anal ogs are described in EP 213]78
roghlordenalt) angegs 25 de@p@b@qu ORTERAR P8Rt e 22447

e e

é’r e pat en?ﬁ Bé]a%%&gﬁagg H@% a%%ﬁgggg§al?gﬁt2dﬁ%p%é%g? SN

2256332 1VIBS N, 24772435968d (AP N. 3,B90629. AX ghiirik0E. g,
Di cl of enac (e.g., sodi um sal t) anal ogs are described

|h3é<ﬂrosh19@£1de sait) \amﬂ@ge@tmmobleém | Y20 203473475, and

L .
e s
01021, ?%s@%@%&&a?%&aﬂ-%%?%ﬁﬁ%gv %ﬁ%&gﬁ%dﬂﬁe&& Rfimens. For

D @iped el e st @%e‘ﬁ%ma be adasiafstdred with theSidéntNor agents
499fi 58 aﬁ% U S.P.N 2?534 813. Di phemani | g‘%

I\/ﬂesh)yib@dﬂmrema’u @bogsnteationd knowmﬁedm @ffewtlszeFfomsuch therapeutic
2,739, 968. . D phenhydram ne rochlori.de s
2RSS PartiowEAY. ppoial ag s ins liiier\th%e ﬁ‘ﬂ 9(511 e HL‘J%OSﬁa}RV ds or those

2,427,878,. and |
DB‘?%C]’"IEO tj%;itﬁﬁwé(ggt %r bleJNh gﬁlng 2 Olgg 813%?&%%@ dlrSggﬁ gé‘ﬂgn&ﬁﬁde those
S ﬂlét)alt@f‘ BHOPBulh 8 Tg‘i‘xﬁﬁﬁ% 'pﬁﬁﬂve{}n sﬁbhsa? a@énts? titht 1niB4se tABdnsulin
50. D pive , hydrochl ori de salt)
a plg§1 ciuee diesdim ﬂeeﬂtanne,hﬁcﬁasﬂsrﬁre q:fﬁebc&n)tese@[z)mmlm';&educe
DE 2343657 as wel | as US. P.N 4,085, 270,
Uhsp#inglugogpoutpus, coati@l bjogd;:glp\posg g@ypeude levels, and reduce

Bﬂg Fél)']slrQ(l)'p Agll%)gé a%lg?gggér %’%S}?ir i be%tbrh aEE)éemf }A}%%erﬂg dre
sg{é@ﬂyﬁg‘%ﬁg%‘;ﬁ%&%ﬁﬁ?@ f&?a?ﬂi%é%%l%ﬁu@ tolbutamide,

ride salt) anal ogs

alointkpihfé nEhivideBim® g@%ﬁﬂidaﬁ dloﬂrﬁlﬁnbﬂuraa i%ﬁ@@ﬁgudﬂe g.,
Doxycycl i ne anal ogs are described in U S P.N

3 nateglidéle amtirdpaglipida), B5E00, nmém arhegwn(sg-) wsulindispy insulin

d bed in EP d US P.N. 4 37
EeRBT Qpa i Bingie, hiarisa B a WarlpSfishBehupulin, novolin),

de Ccralg%%qll& pelfit%es (!3\|g GLP-1), exendin-4 (e.g., AAC2993), beta-3
adrenergic receptor agonists (e.g., YM178), PPAR gamma agonists (e.g., FK614),

dipeptidyl peptidase IV inhibitors, biguanides (e.g., metformin and
metformin/glyburide), thiazalidinediones (e.g., troglitazone, pioglitazone and
rosiglitazone), alpha-glucosidase inhibitors (e.g., acarbose and miglitol),
immunosuppressants or immmunomodulators (e.g., glucocorticoids,
cyclophosphamide, cyclosporine A, rapamycin, FK506 cytokines such as IL-4 and
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2,607, 773. Etoposide anal ogs are described in U S.P.N
3,524,844. Evans Blue analogs are described in German

W@a106/00430DE 35341, DE 38802, DE 3949, DE 20 57BCWpSzns023030
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DE 75469. Exernestane anal ogs are described in
U S.P.N 4,808,616 and German patent DE 3622841.

EUNOXOK -482 9173188t GThine cﬂ,tahfgﬁnamﬁ goavetingaseyinteadh CE)

in BE 679271, BE 812772, as well as U S.P.N. 3,337,570

anaiblioss. (.9, beriz8RE], 34ptopGéndilazapril, lenalaatibgsatapsilat, fosinopril,
descri bed in DE 1925423 and U.S. P. N .3, 674, 83@ anﬂ . )
Ussiapril mgexipslazrindopabcyHR R @fg’é’ﬁﬂaﬂ?f{ gadalppnl), anglotensin

R
%ﬁg‘i? KarfaQP 2Rioki Rl 3Nali 08 Ahidle detahIDBIpidbucol, MDL29311
LS. PN 27705, 726. I ophenoxi ¢ Aci d anal ogs are '

desicU7 $ERH) NakdBegiabRATionk dpsreof. de anal ogs are
descri bed in DE 2909439 and U.S.P.N.. 4,364 gél. . d
| sopr dt evsraiso be dgsirablete admmigier jo e ReHeabHET pRRMgFompounds,

LTRSS RS LS50 Ly 0,

T g U Hosioxide, ndofRthacin,
1%%%2%&3;&3%) téf%g‘h@ %\%ﬁﬁ%ﬁ%@%@ %?’g(ﬁﬂgfel?gé mol e aln aIQogs,lacm
abapeTesdbacthdiondehoine paigersiubErRalidgias:, sodiusn Paliylate,

4,144,346, and U.S.P.N. 4,223,036. Ketotifen (e.g., ‘
faatimy e Eogid 20idsfeanarafgs, Avibipresen kstaprofenaapeeipfcnamate sodium,

B A, A A TS Bt
?fn _eci(:)g_g%?, \%’rl(g%c%%%gnlaqﬁgi&%gggi;g??%@@@l&n?%ﬁ@ﬁﬂé%%eﬁf@dor agents

hydlk Bl eb 98 Sahuhe 2880886 tapesitedgrdtfed dissad s@dd a6 agents that
and U S.P.N 4,369,184. Loxapine (e.g., hydrochloride

s@alftuenas atld gdhesien, deddoioges (i.6., 20emMs titddodothenstion of IL-6, IL-
U S.P.N 3,546,226 and U S.P.N. 3,412 %193. e

Vephiy2y Bl-13ell-1& o TNEoKe Rayshtnsarenictddimymaly wlliximagb, or CDP-
anal ogs are described in U S P.N 2,786, 059.

MBEPof enoxat e anal ogs are described in FR M398.

Mef en &4 L hededtld 80RRYheadulivered

u. S P.aﬁ.lﬁ%l,e%gl} 8§g%%gﬁ%8>%fr§gﬁf§ﬁg) ogge aregg%éllescr ?bed

| BopddrateR: &F miy 23%d28Red MbRhdhgle fonatgonarWhee ageitsede present

in-US. IX N. 1% 3,032,584 and U S.P.N 3,032, 585. | .

Mar diffrrest pramolacartidab gempositives cdiffseentirputeg) of agnypistration may

2,402,665 and U. S . P.N. 3,394, 192.  Met apr ot erenol .

(e guipiasi JRoFies OF ASRIDFIAHAR SghEre TES grpdnpys include, but

U'arse' npétl\llimﬁég %&’tggi%aﬁ rﬁ%n?&el%?% s%?érﬂﬁ%iﬁlmraﬁon (such as,
intravenous, intramuscular, subcutaneous, inhalation, rectal, buccal, vaginal,
intraperitoneal, intraarticular, ophthalmic or oral administration). As used herein,
“systemic administration” refers to all nondermal routes of administration, and
specifically excludes topical and transdermal routes of administration. Desirably,
the agent of the invention and additional therapeutic agents are administered
within at least 1, 2, 4, 6, 10, 12, 18, 24 hours, 3 days, 7 days, or 14 days apart.
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anal ogs are described in U S. P.N 2,040, 146.
Met hdi | azi ne anal ogs are described in U S P.N

wWQ234508865. Met hyl ergonovine (e.g., mnal eate saP€1/US2005/023030
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anal ogs are 20 described in U S.P.N 2,265, 207.
Nat egl i ni de anal ogs are described in EP 196222 and

Ur'e Boﬁhsge“arﬁilﬁeél%cy Nefadpafisaaabl OF catle cé@ponemast the
NL 6606390 and U. S.P.N. 3,830,803. N nmesulide anal ogs

acembastionivad bercoBEofied mdemdenﬂ]y SFpr bkarﬁpMOn@ ogmpound may

|nephr|n (e,.0., bitartrate salt nal ogs
d %85 tereql tpesiipiepen day.aviag th A<5h SPHPUHRAIBES be

SaiRh Ry Sl BuR0n Yoty gy B2y tn tind-ott
2037@33 #23 i)Ede fés§p§i1d>\ﬁs % BAL{SIaticHi B %ﬂ?‘Ha’s %Q:Haﬁc@ to recover

citrate salt) analogs are described in

2frofvapas gatduﬂﬁ'oﬁ:s@eﬂ\lﬂda edfetis2 ZBhe &mpomdsrmay aﬂsm)gse formulated
are descriped in FR 2001036, GB 1206403, and U S. P

3@?@16678!0 M@@@;ﬂdﬁﬁn{sgagon deliversi bedh ggmpounds. Optlonally, any of

’%Saﬁ%%%ﬁsggﬁzﬂ (%1 i%%?fgl/ %26%313 naépifgllbﬁtt r}% lgﬂgw &sage orina high

a%ghg&rﬂ gﬁwhﬁ:ﬁhﬁ)deﬁﬁ@cﬁﬁ&%ﬁre described in Gernman
pate DE 1117588. Pergolide (e.qg. nmesyl ate salt)

anal ogdfhatlerasstici dgedtsi of thie &\%nl’tionlkndﬁ 6e h&ﬁnxed with additional
Phenaceni de anal ogs are described in U S. P.N
22@8E oriertphgiesisttaicss, Bhedmigatianal ﬁ@émap@et@palllw gceptable

US PN 2,643, 25 henyl but azone anal
dg%l}l,ei‘r%eé Bharigaecuai c%rré:éfgggé any ComRe J%iez Jw§-toxic substance

CHGEIERY 4B AALEof eSSBS HR Fellypnion

afRnHasLk r PlRaehdcButibailyFhd¥eptabfdoarviefs inchidez s dkaﬁﬁ)lg, water, saline,

hydr ochl ori de salt) anal ogs are descri bed in GB
1 GﬁerwndwtﬁePCMpomcﬁldbssﬁﬁqzd ﬁcvrcbmmﬂeﬁlﬁﬂ&?Merck Index, Merck &

P t hydr ochl d l.t) I 10
drggn% o nj\I rpe}q éﬁg(x%%@ea%rg If_ongl%gog o%g%lgvgfsiel%gsee apparatus

an g%beylg? (le) © (1,11 e s C r | b e g‘ gmﬂoﬁéag@irgﬁtggt?% gg IF’a Rld 'n B

3, 598, 8p8dditen t@%gﬁﬁlnl%t?&lzéﬁ%@raﬁéuﬁc %ﬁ%ts the second
3,657,327, U S P.N 3,069,322, and U. S

3ﬂﬁ%peﬁﬁl& reBymend matynavcél&e dgransplaheaion (Sf&hkl)hl&pﬁidl@ﬁﬂ@ﬁﬁls
described in U S.P.N 2,502,151. Quinacrine anal ogs
aHESUgEsel PU3als (he Géalm@matp@@@lh bemaoegr&m ce)s, gispancreas) or a

N
)b@ﬁ@bﬁﬂ% 2bkirdes! ﬁE{)&el@Vélg aﬁg 1ﬁ9ﬂ%é§vdégﬁt lgg,g?géf;gl

410, 944 Rol i pram na ogs are descri
aélxiert‘isS #elcontrol, reduction in alcohol intake, or reduction in smoking.

Corticosteroids
A corticosteroid may be formulated in the composition of the invention or
administered to the mammal being treated according to the invention. Suitable
corticosteroids include 11-alpha,17-alpha,21-trihydroxypregn-4-ene-3,20-dione;
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4,193, 926. Succinyl choline anal ogs are described in AT
171411. Sul faguani dine anal ogs are described in

WwWaR®oPo4803 2, 218, 490, U. S. P.N. 2,229, 784, U. S. PPQUI/URIN05/023030
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2,233,569, and GB 551524. Sul famet hi zol e anal ogs are

described in U S.P.N.  2,447,702. Suprofen anal ogs are
desGetd 6L alphal B2 Ptbbra (9@)5)/13'%@ -4LehdB IV §idRe; BNBLRIFG-
are descri b}}g}j’i n EP 501%14. eg%ut aline (e.g., sul %gt e

salpthp, 1§21 -egsaleydeox ypesgn-il e diena-3BE)-dd83 2 1aveta U7 S UpPhdy2 1-
3,937, 838. Tetrahydrozoline (e, ap .hydrochl orjde salt)
afislexyntealphavnetbaipreen-dranes . X0-diong 1] ladahydigeorticosterone; 11-

U.S.P.N...2 42 478. Tinidazol ,
caBefy s, P taae 1 4 0980 Re D 852 1 Kstafesiosterone; 14-
| 1414, oE 1 L - 16-

FLFRRSBhARRHLAL LA 1Y) . iyt brotiRiciBfe; 16
dessthylhedrddortibcneP 12 12dih6dr®381 6-aphaemathytpregha-1,4,9(11)-triene-
anal ogs are described in NL 6600251 and U.S. P. N.

3323dwng; 171alnp-hydexypregost-porAi ik doseo 22 gdpha-

SO BE TR D i drhFoiE- L - ol DR 1o Pioga- Y4 pne-3.20-

! ' ' b !
TR AR 0e B OO e LRIcnE 20 HepB Y B Blorbrfina-4.0(11)-
pdiept3, DB dddd ¥ hydrdxpeaticostefiirt 08shyatrex estsdieed Skdkocortisol;

CGerman patent DE 2115718 and U.S.P.N. 5 3,770, 724. )
Va1 fdeoxyaloatengse; rledetsyepitisode] 2rdgosy ®dysons; L2medtndcortisone; 3-

US P,N .2 765,321, U S P (77,859, .an . S. P.
3@glab@rgggdyw%%pﬁ%gﬁf&eglﬁaﬁ\;mépo‘eﬂﬁofl-a%g‘%%lhj)d?one;'\éJZZO-

a e i bed |. . 117 and
e e R TR A e M ST ey

| FperdatahReldng, ballFheRtehylpfeddfoléRd 6-41pRa-RAdth§predB¥olone 21-
al so receive additional tHerapeutic reginens. For 10

exedtptee 6-dlpka-apsthylipcedgssiose Fhehdswcthinate soéad salt,tdibeta-

the agent or _ agents described herein at

c biuyeartisohsO-rRidan dtadphve didiuosepiedaisplamesd jcAcetate 17-butyrate, 6-

t g}{la euti.c ents..Particularly usef

| t .
{hecoibostin ¢bidoeirmmeherdive P ot ygsdnisolone; o-
SIRRrOQrL AR, aldIbAKERbne lprbFRHAR; ARIRRIOAE ALSMHE bbhaderm;

S agradinong; paichvede;sdiabessn@gaidiSstéhationd) aheasgatd e etate;
insulin 15 supply, reduce insulin resistance, increase
t hecleniathasonenbedomicthasend dipropiedaice betlopwthasoge dgpwepionate

ATALHERS: bamsBooPRe | Lol gaPOmFR0aS SPRBHY rtc

i %ﬁ?ﬁétﬂ%on@%@ﬁﬂlrﬁ‘%o@}gﬁ@é;soeﬂrﬁethasone valerate; bolasterone;
budesonide; calusterone; chlormadinone; chloroprednisone; chloroprednisone
acetate; cholesterol; clobetasol; clobetasol propionate; clobetasone; clocortolone;
clocortolone pivalate; clogestone; cloprednol; corticosterone; cortisol; cortisol
acetate; cortisol butyrate; cortisol cypionate; cortisol octanoate; cortisol sodium
phosphate; cortisol sodium succinate; cortisol valerate; cortisone; cortisone

acetate; cortodoxone; daturaolone; deflazacort, 21-deoxycortisol,
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sul fonylureas (e.g., acetohexam de, chl orpropam de,
tol azam de, tol butam de, glinepiride, glipizide, and

w@bkoobie4sae) , non-sul fonyl urea secret agogues (ePQI/USD05/023030
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nateglinide and repaglinide), insulin, insulin analogs
(e.g., insulin lispro, insulin aspart, insulin

gHahpirnemandﬂ&@téroh@rde@mhﬂﬁ'd)hb”dedﬂdybbﬁi&)@ie@oﬁé‘Sdélpi&lone
humul i n, novol IlTi?tb gl ucagon- 1ike peptides (e.g.,

adesciol oBgedpgpni (iesngmeﬁh@.@@gg @eéngeg; deSameitinsorer, tgl C
(BT dY i GG, Deigmeassiccnstair Lanam R aRoRS sodium
T (A ——

tﬂﬂgfldrdeaﬂ@ﬂem @lcﬁﬂhd) 1RAANS; é@ﬁbefa@él' %Mfs%ﬁ@n@&dysterone
al pha- qu005|dase i nhi bitors acar bose and

newliysone; enokelenapSupipobsea lﬁlmdrcmorhmmu flodoshorAs@resacetate;

i ——
6/ 004 [ US2005/ 0 L-10,

S P I S e D RS R e

efaYoRtd166E) ﬂuéﬁhygﬂ)@faﬁdﬁt&emoﬁ%n ?Sﬂfﬂléthoﬁﬁﬁt ARbtdmetholone

cilazapril, enalapril, enalapril osi nopril,

I a&atﬂepﬂubxymaﬁxtq&ret, Iﬂ,upmi‘mdl‘dimp ﬂmbredmusdh@w Iﬂurand1enol1de
ram pril, and trandol april), angiotensin recept or
bﬂ&@k@%e( Huficasops peewaneighforambelone: £¢rm¢srcm fotrerortal;

a%?ﬁ toiarhns @y@elégflfeaﬁ@sfm%i SRS halemesasgs balopredone;

PEAGSR ot SR - AT 0B A orione 21

t h&ﬂya{teulhyda 0COMBOHE eSeporBitts] nly@ﬁodb@ﬁédrfe%eﬁit@' Ik=drocortisone
NSAI Ds (e.g., naproxen sodi um dicl ofenac sodium

db@ﬂepfaémdw4®@¢<a§s®mu@$¢te y hydrosaittisnacypidntey hiydeaicortisone

r oxi cam nmet haci n, i bupr of en, _nabunet one,
%@F}Sﬁgcwa@n 5@/8 OFfisag] Hre viates hydersiontitang sogjrmmbosphate;

ﬁ%%%%é glohg %allﬁn?gdrﬁ%’rlr%{tg r‘lﬁpd'df c?lﬁtmo%?%]%{f%,%ycﬂbxyprogesterone,
%Rbﬁtéidhe Mﬂt@@éﬁbneﬁMﬁ@hé’ﬂ%ﬁﬂe%eta@%s@prb&ﬂd@hé Gheclorisone;

(e.qg., rof eCoXi [ ecoxib, val decoXib
Imenomal@nxnmﬂroga!mﬁﬁ naatrox b géstawnagertisysone agegbstrol;
t hat m)(iul ate the i mune response to positively effect
dmsgesteol aggiake; Aaclgpeenteol; meprednisone) wetheadeestenolone;

| ock, t.

;&%ﬁg’ nﬁrgfinﬁs _cgql’e?l oe%hyi[?)ré@1%lbpq_gge%%a{eg%rgegg}slpre,%i%p one acetate;
(Slslgg}ylp1%Hﬁﬁ%[&1%ﬂ§emi§g€éihht%9Hﬁ%ylbfgdlxﬁs)&l&?ebsocﬁﬁm%mnate;
methyltestosterone; metribolone; mometasone; mometasone furoate; mometasone
furoate monohydrate; nisone; nomegestrol; norgestomet; norvinisterone;
oxymesterone; paramethasone; paramethasone acetate; ponasterone;
prednisolamate; prednisolone; prednisolone 21-hemisuccinate; prednisolone
acetate; prednisolone farnesylate; prednisolone hemisuccinate; prednisolone-

21(beta-D-glucuronide); prednisolone metasulphobenzoate; prednisolone sodium
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If nore than one agent is enployed, therapeutic agents
may be delivered separately or may be adm xed into a

wa@emghetsbor mul ati on. When agents are present PRPOI/US2005/023030
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25

di fferent pharmaceutical conpositions, different

routes of adm nistration may be enpl oyed. Routes of

a: . . . .

BB Lol PG S RIS i one
stesttabytioopidinl ates preainisone( precinivas; prednylidarenprepnenolone;

i ntramuscul ar, subcut aneous, inhalation, rectal, )
bpkacaronideifraianide; pypgeaiseona; premegestong; abeponiisterene; rimexolone;

R oo S PRk SG SS o itob ke e
r&i&ﬁ&lnefon%di&wrﬁ&é; Hih@RinADSL aéete&gi'éﬁs g abdhi€XE tHER R inolone

topi cal and transdernmal routes of m ni'stratign.

Dégicetald; triamiche] agehéxaebtdnide; itrivespesone aindk atdohé caral
therapeutic agents are admnistered wthin at |east
1woptmapnig, 10, 12, 18, 24 hours, 3 days, 7 days, or

14 d . 51 WD 2006/ 004803 PCT/ US2005/ 02303Q .
The " aloS OBt iPoPREBERIFE) LG FOSH FORTBHE GRS BHofded e.g., in the
e e o o Ak PALAR PP 25 S BBy %5l Moroke & Co)

agid Phytieime’ DREER cfreRse POU3 05" EwNieaidah Bcsp6@id Staff et al.,
conmpound may be adm ni stered once per day.

Chidsliced tHamotties Gpy, 2089).ben ghe embodimentatic-difshgs of corticosteroid
ol ; h H : ,

R NUEA A AR RTEWTN T

upf oreseen side effects. The compounds.may al,so be

f bPREFIPEL: TG are e rotra Y Az PR PG S the dosage

ggﬁﬁi‘éﬁfeﬁt Ok ok ARANESpre@RIsorAR. | Y, any of  the

nts of the conbination may be adm nistered in a | ow

dosage (gher ¢ompdigh thatanagde wead bs afsubdtitote fos odéfi adédion to a
herein. 10 The therapeutic agents of the invention may
beorigepteseidvinthe methadsopampositiong.eansk kitned the invention A-348441

B R S I IR
' : t OXi : [ I .
S SRR S ATy O B 195 A S Wt

| (Wany,iOBPtI1d (IHkimEPharREnBEd) tdebadabytaat QePtatEeCGP-13774
carriers include, for exanple, water, saline, 15

b(Kisseig, cintesonide (Adtanph gdemdtasoné bauerttn), erhetabend butyrate

SfGlaxosrautline; svpeednh (4P maobh Rocbab Solpate dy (Kirin),

"BYcBBiAl R PRI SR Ah2ic P PALAHRY SaHEAH ShloBl e (SSP),
dexamethasone acefurate (Schering-Plough), dexamethasone linoleate
(GlaxoSmithKline), dexamethasone valerate (Abbott), difluprednate (Pfizer),
domoprednate (Hoffmann-La Roche), ebiratide (Aventis), etiprednol dicloacetate
(IVAX), fluazacort (Vicuron), flumoxonide (Hoffmann-La Roche), fluocortin
butyl (Schering AG), fluocortolone monohydrate (Schering AG), GR-250495X
(GlaxoSmithKline), halometasone (Novartis), halopredone (Dainippon), HYC-141
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In addition to the adm nistration of therapeutic
agents, the second therapeutic reginmen nmay involve

wo ca@nspisant at i on of insulin-producing cells, 2BCT/US2005/023030
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ti ssues, or organs (e.g., pancreatic cells, beta
pancreatic cells, or pancreas) or a nodification to

t tidia) f eetdtieasohe bhBu@as qmloﬁ@)l moélflsﬁme%s%zeneoa 1.-6485
lifestyle changes may be hel pful to control glucos

| Vishsoranbipavoriu@erawisi erlth) pkoeicatorsi (@alentie) eme:dl&esone

SR Rk S et BB shdh kR 01 oo, N
A ROREREONE S BN SO0 A0 LA SORRgE] s

t (idked GIReRkaisn qwsqzmssmvcyf% D986 (ML N&lb%l) Org-6632 (Akzo
corticosteroids include

1Nohbl|:)hﬁl GaAM mrbpjdlnmsquoh@ﬂ{ge]m‘rmg'SAm 2l 11352Z368Bon Richter),
2006/ 03 PCT/ uszoos/ 023030
140 Axitpeneqa)nafienonide prlviitate cysiralanseal RRR-di06541

°¢£¥en*%}3$@%%ﬁggﬁ*€en%sb’%%%455&8&@% “Pigqugfay 325 (Matrix

1Th&hpbatics): TBI- PAB (Sigma-Tau) t -
: I )?dr A )1(%;6 ST ( 1t n;/ar g rag)d nlcgb%snogegrggloélate (eHoffmann La

medﬁ)ydﬂuadmﬂnl (Sobtas) oiv@pbdsbnedelvffiaaid-Ladoche), TSC-5 (Takeda),
dr ogé-l 4- andr ost adi ene- 3, 17-di one;
1qr1d< berdesing AGh 5

hydr oxyandr ost - 4-ene- 3, 6, 17-tri one;
15, 17-di hydr oxypr ogest erone; 16- nethylhydrocortlsone

17 21- Y&

20 e eota? n B BieRuifh enRh QOREr dnluibshhbiisn Bl
17- aI PTRe phasenoXvBARER 8RR8I 8involve the administration of a non-
17- hydroxy-16 bet a- net hyl - 5- bet a- pregn-9(11) - ene- 3, 20-

ditenvedal imrhyaomdilin4ependint zﬂlhﬂpnmgnppnesmm {NsUDD dilnhealthy
17- h g%x ]gre na-4, 9(11) 10 djene- 3, 20-di ong;
T8¢ h‘§ PER PO} %tsgﬁfsﬁbusemcﬂylﬂmﬁf;ﬁémm%léh@sB cells and T-cells,

R A e T R -

3ntAde hYlﬁj RBEIMARNRIth ﬁn&hﬁﬁﬁﬁﬂ@ne dibord R 18 g2 Wibsi&s), activated T-
21-triol -3,11-di one; 6,

tcreﬂllsyidtmngfcrhea@thyzt}sem fijainﬁl,euﬁnahmfb@tomlw @xygslospcifies,

6 aI ha- fluoro rednlsolone
Sﬁf@i“ﬁ?P @) sBIoTP A C il faingetraany types of imoiweeegulatory

d |
z‘?f“%gm%i%ﬁ b oIS o S gy IR FiBkaS TP arssdpcaeinapne
Qﬁ%f@l@?& 1%11%\1{%851‘@5&@%8&% %E’% ﬁgﬁicﬁﬁ{rgnﬁse%&f AL MaFamal is also

-butyrate roxycortfcost

&ehc;admg(md o tibar) 0E celbul By BhFAND T ELSPRIrP E‘l%mlﬁrosuppl essants
fluorocortisone; alclonmetasone dipropi onate;

drapseddetbelat.gest one; al phader m

Cyclosporines
The cyclosporines are fungal metabolites that comprise a class of cyclic
oligopeptides that act as immunosuppressants. Cyclosporine A, and its deuterated
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amadi none; ai nci noni de; anagestone; androstenedi one;
anecortave acetate; 20 becl omet hasone; becl onet hasone

walr@sopisanat e; becl onet hasone di propi onat e PCT/US2005/023030
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nonohydr at e; bet anmet hasone 17-val erate; betanet hasone
sodi um acet ate; bet anet hasone sodi um phosphat e;

bahAGBLE BSAR@ 4TI L BY8; OnR] : i de-
cal ugger one; chfor magi lr?g%g%)ﬁﬁ}})l%g?g%r}épde%?@gﬁsggbgﬁng of eleven

c bhono peidd niC3ehesposine t/abaidscindl feshe aalompibo bdtlagel intracellular

cl obet asol _ propi onate; clobetasone; clocortolone; 25 =
creseatarslephwiny.alhe ey closperare/ sraopbilamasapisk binds to and inhibits

eGP ERES b S Bfhb et e e ifsfa e Botein
ggh&ép‘}@tas%@l‘@ﬂ&‘neﬁﬁﬁ%&ﬁét%'s sfeal hEfddueadh lé%l?ﬁé?‘éh@i%@for T-cell

rti'sol valerate; cortisone;” cortisone acetate;
cattivmopeviedatun suhesiber etefll, @2ct:865-368, 1991). Cyclosporines
21-deoxycortisol, 53 WD 2006/ 004803 PCT/ US2005/ 023030
deh¢ drok prwhionakand srectueidanaloigs ewepress the T-cell-dependent immune

GeShiseby GTbit i oL e el s B, inhibition
d - . ' .
o 100 R il A el O] BORRS L RIPASIL 2.

di | or aganecydodpoiRs §8g. dydkebatite AJB,|CMI EOFOGEH, and I) are
di hydroel atericin a; donoprednate; doxibetasol;
epdyderd byefudgst €yolvsporiendr i sorenmermaldy enalable under the trade

{ PO BORAR (TATROVRGEHE: %E/‘Eiﬁs%%ﬁﬁé %ﬁ%@%’f nd findilonal analogs
f Ly ide: i sol i de: i - £ oc .
AR TSR o PRHPELARLART A, ..

f EMOCOI PALRINSD. § Lo agTy dERXYPOENLES hERagiMBEfied amino acids
fl uor omet hol one;” fl uor omet hofone 10 acet at e;

f (descyibedtegomelU. 5] RaerdNoslen)€22,51 Lpnédiid828)e and deuterated
flurandrenolide; fluticasone; fluticasone propionate;

f 6V ehoBRPTEMS; Sty pebi/afed7 (deseibed dmil-S. BrienbReplésasion No.
Al R RS AFbBR S EiosPtiiee SR RSy aoGUBRa i LS. Patent Nos.

CYypi : ' : [ o o
CUPLRLES 4 M09 AR5 100900, AR Sbrn aplcsincude

abet ateaiothirgitad oy, tD-San éu-EME vent-BFeChRIo R A$lenEhr-2-Cs,
butyrate; hydrocortisone cypionate; hydrocortisone
hé¥arsalaes-A<t e DH\dr(dosetylanme)pt-6suihr-8:Cs, and D-MeSer-3-Cs, D-

; ; Coh : .
it et g S-S e B P RS oL sy Wit eig. dosciibed in Cruz o
h g s 0k qne; »h&Pf | upr edone;
[ X%Pﬁﬁ%?lrggb%%tegf:sg(?g?g;oﬂ{ég'o‘g@ﬁe nlqg g’n%d;) ecl ori sone;
Cyclosporines are highly hydrophobic and readily precipitate in the
presence of water (e.g., on contact with body fluids). Methods of providing
cyclosporine formulations with improved bioavailability are described in U.S.

Patent Nos. 4,388,307, 6,468,968, 5,051,402, 5,342,625, 5,977,066, and
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mecor t ol on; nedrogest one; nedr oxyprogest erone;
medr ysone; negestrol; 20 negestrol acetate;

woredoefogesss r ol ; mepredni sone; net handr ost enol onBCT/US2005/023030

nmet hyl pr edni sol one; net hyl predni sol one aceponat e;
met hyl predni sol one acetate; nethyl prednisol one
heA22. e rlaydospraiteyinpereemiutxiow Dempositions aHedéstaibed in U.S.
g@tﬁ{%l ﬁt g%tgrgne' netri bol one; nonet asone;

550Re PP dabes HH6riOasdta, 0 1456220 HbriohHR40,eand
N $PN&7gnonegestrol ; norgestomet; norvinisterone; 25
oxynmest'er one; paranet hasone; paranmet hasone acet at e;
ponast eXyenRporiRELEHH BOh @B iSter ' : :
pr edni'ggI@Qng 21- hen lzélj%ci ngtgbg%&{ﬁg ﬁ?@%%ﬁlgusgc%t(g?g;y’ but oral
padmimistodtoneisiaefeesyl afecowiteriot 8@ ARoPESBISHE 6ff 03¢ Rsporine A,
predni sol one- 21(beta-D- gl ucuroni de); prednisol one
n&l ¥R VsHEBR AYGasrorins Adn sl bnproyodtidim Bvieti@ol-polyoxyethylated
2006/ 00 / US2005/ Q23030 . phosphat e; predni sol one
<Pk BOmlehal B oRe ke 0 thrbalione Ly losporine A
t qjg:yﬂ{, hal,at.e; ' e . ival .
pll?ltggnyl i dggg;d’ g'lgggaﬁe%o %ﬂ%ﬁ%ﬁgféggi or 109 g fablets, or in a
pt @@ esy/sr ond;soputi BORPE, MhHhapont i st er one
ri mexol one;  roxi bol one; rubrosterone; stizophyllin;
t i xocol ypically apatiend desagerdfzancorabtypelespdriter vaiesiarobatigg to the

tonjde; tri i nol ide 21-pal mtate;
PR s g B b Sona s Enonrd FemABssia droRBCOT i deart treatment
tL ; . - and . wor.t manni n. St andard
oo Yy IR, YBp PR e e
- . f& .E . . 1 g . .
ey SRk i GRS U oo
Riyesdspioaims’ A De sioRefsdsetween ZQ&&d(IWIﬁl@/l@daWEDw% is then
Medi cal Econom cs Co., 02).

Econonmicg Staff et _al., |

Ig{aa“%]l%ar%awf"éﬂﬂ SYorergpesigentdfa ¢dRtngtkgl dryoindintenance dose is
il stered. is a dosage. equi valent to r edni.sol one

ISR B Fo R eRER el 2 Sone GBS Tttt most
tRnEOr Ofiee héki ' & ther

B S SRS A oo R By

aonponestpptdialvermynize sudess gltcacsubsidst WRIifi8halahfdrthation is

additjon to a corticosteroid in the nethods,

JuRpsedindable and kits of the invention A 348441

(Faro Bio), adrenal cort &x xtract (4 axoSm t hKl i ne),

al sacti de (Aventis), ane G0 $—(NsHsi ng AG),

anel onet asone (Tai sho) A mRuld THEh ! t O terol

Cyclosporine A ~7-12
(NEORAL) mg/kg/day
0.1-0.2
Tacrolimus mg/kg/day
(oral)
40-120
Pimecrolimus mg/day

(oral)
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(Elan), CBP-2011 (InKine Pharmaceutical), cebaracetam
(Novartis) CGP-13774 20 (Kissel), ciclesonide

W@ 20060893 ci cl onet asone (Aventis), cl obetasoneCT/US2005/023030
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butyrate (d axoSm thKline), cloprednol (Hoffnmann-La
Roche), collisnycin A (Kirin), cucurbitacin E (NIH),
def | azaacxdlithdventi s), deprodone propi onate (SSP),
dexanet hasone acefurate (Schering-Pl ough),

dexanel perobrus (PREIEBAF, Fumsawasralschikaqwia s FK506, is an

?ﬁﬁﬁ%ﬂ%@s‘%&%ﬁ%‘?ﬁﬁ@geﬁoifﬁ%ﬁhﬁ' gyl wansduction
ellka’éu Qef[(a%?%‘%lfrlsggl?d? H R SRRl qla‘flﬁé‘&ﬁ{ PK%O6 (Hll‘{d%}g ;protein

azatort unoxoni e (Hof f mann- La Roche),

f (FIOB P 12)thathiy tivk s{retheallynglAéd to éyctlopbﬂmc(lHa‘ﬂémg et al. Nature
nmonohydrate (Schering AG, GR-25049
(ﬂh%é&rﬂ&oﬂKﬂi?&%)Sleh@nbar@t alsN@ém(el\?dUa?ftﬁ 4$7, 1989; and Soltoff et al.,

TR0 R0 030 L 87 T 1Pl o B BRO AL Cpg ex binds to

( @Xfﬂ%ﬂ? an@iﬁﬂfﬂiﬁ%ic#e&ﬁ?g @gﬁlﬁa)‘fé’s)e ackivi gIS This inhibition

| 'oci cortone

(@\é‘%’@htssthe d@Bﬁb%Ho%%ﬁﬁoﬁ anbenckar Baaslgbitiomaf NOEOT ta nuclear
ristol-MWers ui NCX- 1015 (N cOx), NCX- 1020

(me@&mcntm mﬁ)ti’ﬂe:{ glermmanscmpﬁon(rcqmmdj’ét)r(lmmhnbm@f(ﬁ)g IL-2,

NI K- -
(Nmﬁ&g@%lﬁohﬁg@%ﬁ Aaz%celﬂ\lglgfé%zf‘t?orpigj&ﬁ tamghmus inhibits T-
%ﬁ%g nes[ter ol one (Schering AG, RGH+ 1113 (Gedeon
%tll‘f % of | eponi de (AstraZeneca), rofleponide

pal m { (AGEBsIEDY Strept
e

( MaktibdensThel apppicses)the TidhmRAR y6Sing md Pealpngs the survival of
ti cabesone propionate (Hoffmann-La 10 Roche)

t txfanudanwd(csganeayl)t is @mrﬁ@ﬁbs@‘fﬁéla@l%m orghard Lrae@ébhefpmulaﬂons

Ni ](éqlakeda :6 §7 363@@2&(2@% I nggofA Ci:'lhydrous tacrolimus
i r%ﬂ(‘)fﬁ 5’[?1’? tufe ?Eglt | on éEtaBl@\fgﬁhhf%ﬁoﬂ%n?Jﬁ@S mg

nls a non- 15 steroidal

I aﬁw&a@hﬁs ha@oﬂﬁ@@ Al eadtor ﬂﬂlaﬁd&‘allkﬂﬂfoé sisans d{ledDth 9Pk sodium
heal thy individuals the i mune system uses cellul ar

etheridere, S%mbm@se prioetd mjeatdnT- Walilesoral adgmmagtepdion is Preferred
i nfectious

ec ous et obes, and nonnel cell LXBn Bl B The i
o4 L EANE 1 R8RS S8 Rkl
( %oﬂtmu&)’s%ﬁ%ﬁ@ﬁdn[&eiﬁfus10n.
Tacrolimus and tacrolimus analogs are described by Tanaka et al., (J. Am.
Chem. Soc., 109:5031, 1987), and in U.S. Patent Nos. 4,894,366, 4,929,611, and
4,956,352, FK506-related compounds, including FR-900520, FR-900523, and
FR-900525, are described in U.S. Patent No. 5,254,562; O-aryl, O-alkyl, O-
alkenyl, and O-alkynylmacrolides are described in U.S. Patent Nos. 5,250,678,
532,248, 5,693,648; amino O-aryl macrolides are described in U.S. Patent No.
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20 tacrolinus, pinmecrolinus), and rapanycin target
many types of imunoregulatory cells, including

wa2melob4303 and suppress the i mMmune response i n PCT/US2005/023030
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aut oi nmune di sorders. | munosuppressants are

particularly useful if the mammal is also receiving
af262330; alkiysigldge neicréleddsih@tesoitednh U BXPHRNANG. 5,284,840; N-
i mrunosuppressants are provi ded bel ow. 25

dy@iﬁl@ﬁpﬂs &ﬁ@&yﬂrd’moayyi Disgienylbsteavaryt, anda¥l-alkynylheteroaryl

nmet abgljtes that. c e_a class _of clic
ofrg £ Atfe estcﬁ%’ﬁaggﬁj ESP?WSSQ Se%lglaﬁﬂgnomacrohdes and

S CRBB0 WG ahad Veski %%ﬁﬁﬁf%i‘a‘?%&ﬁ\? 28Rt BioRpgrolides

cyreldeSciid I REDLS. dont&aNgd 3,1 89095 ; eﬁhﬁl\be@ alRY, maﬁ&h% -and O-
Cycl osporine A binds and forms a conplex with t

i skynyglebdcaudlades arecteptbedipdl ¢ Matdm Noltiel 62,334; and halomacrolides

cycl ospori pe/ cycl ophilin conplex binds to and inhibits
c@]eéieﬁ%]?‘i’cﬂm YH-dtaterdNomny b‘lﬂ) Al &ependent

A e
RSB bR AR EAD S AL el

t Petigntd havibgen@inspichted btgatmypicaﬂy abeise dUFRra® 11008 mg/kg/day
T-cel | -dependent i nmmune response by inhibitin

abit p1gd tﬁomlﬂ@gé r Edtlgliltg mging ireaied fen thenmatidarthahiistypiceHy receive
dﬁgr eaZ(FaSILgrg iyﬁﬁ%l E?’éﬁ’&§%@$ | Efétlsg{ma ; 1%(5, S, 8y0tlog 12 mg/kg/day
CY£LQF Pa%‘i%lﬂ‘ﬁp 1S ﬁim%}s edEto aF atfé&t HPaﬁ@ﬂs 're\;ce‘ﬂ;l% |q1al tacrolimus

produce IS a conmerc
aélafpshﬁa@t?pﬂéaﬂﬁ reddite fHeaﬂl@t d@s'fH‘Eﬁ) RN th 4 ﬁ@H&Y@éﬁéﬁransplant
Cycl osporine A structural and functional anal ogs
®m¢1gh’etoctwﬂ1@s boulrsraéﬁer hmbvalvegloum eaomohnnmls enﬂ’ulsmrwnsadmdontmued
no aci ds édescr i bed, e.
@sz SUgFSSteE AT I&HYS Flﬁ?%eﬁ émlh@e Qr&&)ﬁf@ @é na%ﬂ@@aaep&sl 0.03

1%%8%%%@)0%"0 B o BB D 8 b

| @AYXRAT i Eg&faybsldo PR35 $ag /Pgid% Publ i cation No.
200201327 Addi tional cy¢l 6sporine anal ogs are

descri ’Baadohrmisi 1Sexteasprly Mesboliged 8§ ,tBS fhixdd-F8detB3boxidase
5,284,826, and 5,709, 797. Cycl ospori ne anal ogs
i T¥staraen patieular.dynbe qytcrﬁhr@metPo%@ssﬁ@m( allg\ptigary mechanism

VaflmePlBI-oFsm(% %n?e%lsy)llhtlon and Eydroxy%:ﬁon While various tacrolimus

metabolites are likely to exhibit immunosuppressive biological activity, the 13-

demethyl metabolite is reported to have the same activity as tacrolimus.
Pimecrolimus and ascomycin derivatives
Ascomycin is a close structural analog of FK506 and is a potent

immunosuppressant. It binds to FKBP-12 and suppresses its proline rotamase
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20 Norvaline-2-Cs, D-Ala (3-acetyl am no) - 8-Cs,
Thr-2-Cs, and D-MeSer-3-Cs, D Ser (O CH2CH2- OH) - 8-Cs,

w@paeweSBes - 8- Cs, which are described in Cruz epPCHIS2005/023030
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(Antim crob. Agents Chenother. 44:143-149, 2000).
Cycl osporines are highly hydrophobic and readily
REGGHP! Tak Qtstdmybiﬁ—F]ﬁB@Bﬁfiﬁ%nginMEte lcalogneyirin, artype 2B
contact with body fluids). thods of providing 25
phokpisgiayel. ne formul ati ons with i nproved

4. Soo Horsinbneeitarnes Sk Ahnas 6153 ks e
%{}gilvggge \éptl‘?eoz%gé)glgr%ﬁg 3[t @ggogggn%gg? Hee3QR0n S@«eg?@nﬁc%%

orine m croentil si tions are described

| yokbsopidi@dbant aﬁﬂ@ﬁgcéﬁt&@@ﬂ&&acﬂ@hﬂi@, fficcrbliffid, (BI4DEL™,
5, 562,0 7, 6,007,840, and 6,024, 978. cl osporines _ . .
o dreis polmids F&RP-4 @, siltibiés calnineaviembesphatae antiyityy and inhibits
but oral. 5 adm nistration is preferred. To.counteract.
theeh peiBpiobbx Mgp?cémg Hecrassepiiag OA eaLly CyRKIaGR n&garhcular,

cycl ospori ne.A . s.usuall 0 j R
SHRRERTE Juy e PP byt O B Ry BRopiep prpifamacry
b Lluted prior to adm nistration. Cyclosporine A
ﬁ%G&%éH%rovided, e.g., as a mcroermulsionin a 25

¢> gy
or 100pPiEedrélnet Structuralrang fuh6Gomea/ankhlogsalre desauibiedrin U.S. Patent
(NEORALTM 10 Typically, patient dosgﬁe of an oral .
ool 6584/073e Rimecedliaue trpArHgu e yruseiul gk therteatment of atopic

conditjon, .but sone standard recomended, dosagessh R, i i
srgpatitis; Pimegrqianys 1srCéléTq%llg(saV51} ablcas a g"éo rﬁgi%. .Swhﬂe individual

ereln.

Pat |. : . . e
pg%éélﬁggtﬁlll 3@?}5 l(’&g?ll t{ﬁrg é)%'ﬁgﬁf; 5 tkg?rlﬂgle af¥mé Stadard recommended

nsp n) typically receive an
| bdalga a@%ﬁ@vﬁfedq{eﬁbw. Putleasiorvimne afor ganammspiant can be

between 12 and 15 ng/ kg/ day. Dosage is then 15
gadrdirasteye ddEH-24Q ag/Byy 69piraecrabisiisurkiius, asefuldosages of
ng/ kg/ day mai nt enance do is,, reached. F )
| PRTeBS THREA b Bl on, MBLBYBTRGFAY ) DapdepEgen 10-30
for S at i gnts. I 014 - bet 120-
e 02 PP B £ S e B SR RRC LR @ or even between
i g@@:gggg )ressive agents, such as glucocorticoids.
Addi tional information is provided in Table 3. 20
Tabl e 3-NsIDIs Conpound Transpl ant
Rapamycin
Rapamycin (Rapamune® sirolimus, Wyeth) is a cyclic lactone produced by
Steptomyces hygroscopicus. Rapamycin is an immunosuppressive agent that
inhibits T-lymphocyte activation and proliferation. Like cyclosporines,
tacrolimus, and pimecrolimus, rapamycin forms a complex with the immunophilin
FKBP-12, but the rapamycin-FKBP-12 complex does not inhibit calcineurin

phosphatase activity. The rapamycin-immunophilin complex binds to and inhibits

the mammalian target of rapamycin (mTOR), a kinase that is required for cell
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Cycl osporine A -7-12 (NEORAL) ng/kg/day 0.1-0.2
Tacrol i mus ng/ kg/day (oral) 40-120 Pirnecrolinus

worgpodagssfdral ) 58 WO 2006/ 004803 PCT/ US2005/ 0R30882005/023030
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Tacrolimus Tacrolinms (PROGRAF, Fujisawa), also known

as FK506, is an inmunosuppressive agent that targets
TyeRd proghédsaae! Inhisition iof Ml ORr lainaskigdtivaty blpakeymphocyte
Tacrolimnmus binds to an intracellular protein FK506
probfergtipn endlymphglakBReqiionhat is not structurally
related to cycl ophili

2415 75%@%@191nfgg§@r§lnaéf<{%%iﬁg§a etnagclrgs iﬁl\l@tﬂ_@{rﬁ Enono— and diacylated
ST R ety R g

Lo df@s(UNSUPhRNANG. 4IH30B(3Y; cabekylgdatia esteph (BPTdASRation No.
activity. This inhibition prevents the

dBI 62 (I 79) atdrbamated (Hie| RedenttNans [l 68,41 8ysranaile gigrs (.S. Patent
nucl ear 10 conponent that initi Iipti
rNgup 1§, G ]@ﬁlﬁ%f@lﬁ gﬁ (Se I_ngce’nlt ﬁ&%,%gﬁg,f&;%%%ﬁ{a etdI e¥ters (U.S.
interferon) Rr cti 5 I | . .
e N AN AL T
2pimal Rb! 98 284N Eitcgené BattivitsyeRN(PHY Rl No. 5,120,725);
reptoi nytes’ tsukubaensis. It suppresses the inmune
spphfiycandipes! (QhgsPitert Nor §126/726); QGryt, dhefiydnOedkyenyl and
organs. It is currently available in oral and .
i Braliynpl deriontings §UiDritatentPhervR P § 89k apddenteralsdrapymycin
0,5 ] 1.0y, f .anhydrous tacroli i LDy
01§ Bt oF 85 G0, R aRH L MR bIE AR s 080 m s,
c ' 5 r rolimus in castor oil and
a?%ggﬁ%ﬁtsh%’?ggsﬁgr%ﬁ%%gé%&g? " 9% sodi um chloride or 5%
dext r ogQeRslirRtis {4D-On{2eh di@Ryciiyirepmnydin pOBRTICHNE Y dNovartis) is
is preferred, 20 patients unable to take oral capsul es
may imeneiosepprEssive atdcsotide that isnsisictmiadyiralatgdao rapamycin, and has
been found to be particularly effective at preventing acute rejection of organ
transplant when given in combination with cyclosporin A.

Rapamycin is currently available for oral administration in liquid and tablet
formulations. RAPAMUNE™ liquid contains 1 mg/mL rapamycin that is diluted
in water or orange juice prior to administration. Tablets containing 1 or 2 mg of
rapamycin are also available. Rapamycin is preferably given once daily as soon as
possible after transplantation. It is absorbed rapidly and completely after oral
administration. Typically, patient dosage of rapamycin varies according to the
patient’s condition, but some standard recommended dosages are provided below.
The initial loading dose for rapamycin is 6 mg. Subsequent maintenance doses of
2 mg/day are typical. Alternatively, a loading dose of 3 mg, 5 mg, 10 mg, 15 mg,
20 mg, or 25 mg can be used with a 1 mg, 3 mg, 5 mg, 7 mg, or 10 mg per day

maintenance dose. In patients weighing less than 40 kg, rapamycin dosages are
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dose shoul d be adm nistered no sooner than six hours
after transplant by continuous intravenous infusion.

wdameob4snis and tacrol i nus anal ogs are descri bedI/bg2005/023030
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Tanaka et al., (J. Ain. Chem Soc., 109:5031, 1987),
and in U S Patent Nos. 4,894, 366, 4,929,611, and 25

4 ’ . ' ] , ) _
RS GSo EE B ey oy SRR B B R M Sy Loadine
UiSse doat £ 0tman*/8a 2 brhim6Rande dusy lis usbdal kyl, 0-

al kenyl, and O al kynyl macrol i des are described in U S.

Pat ent Nos. 5, 250,678, 532,248, 5,693, 648; am no

O.aryl nacrolides are described in U S. Patent No. 59
VSORpEA694803 PCT/ US2005/ 023030 5, 262, 533;

al kyl i .- MAck al | i LA ; ;

5, 264, BAOSTNE: WS LPESy A R Eplbibfns RhEbed Rerein may

No @bk es1ehite bR Mo or ehothed! th onth Aedomj @ity bf formula XXX.
macrol i des” are described in U S. Patent No. 5,208, 241;

am nonmacrol i des and derivatives thereof are described
in U S Patent No. 5, 208,228; flu crolides 5 are
described in U S. Patent (ﬁb?L)S(EL)Sg am no O al kyl,
O al kenyl, and 0- al kynyl macrol i des are described in

gégi;r F%&gg‘rtm}l'\l% _ . %{t%gf ﬂglag dgtg lglolyla%ﬁg | d?fslenagf%ethered via a

o SRR o (I RS et ool slfcfyRatA Slrefhgopue, insulin, an
a'iﬁs_u'lﬁlea%ta% LIi@YoRBNE poRide! exdrdiesl 408N 8, HIR614, a dipeptidyl

Pat i ents i'ng a transplanted organ typically receive
depsptdae IV ikhibi2orrbiguahttiy thohzadidahediens, e alpka- glucosidase
Patients being treated for rheunmatoid arthritis . :
t VpHbEPT, PNIEYBTRRSUPPIESSARf AR ymBFRYNQEed Hpfgh a0 apgiotensm

f i as{ s . - 0. 15 nog/ )
JEEEENIEEN S
r %ﬁﬁ?l fdﬁﬁt,g%‘ﬁl seb8fid ﬁlﬁ%yﬁsﬂ%ﬁplsiﬂl@? typically receive

the tirst se Nno soo an six hours after

t r ansplCuitjugatbs of tieiightnticn taebe ediatisterat toea subject by any route

i ntravenous tacrolinus infusion was di scontinued.

Thaod fosthygesategnt af pwy disgaseddssageed hewgitude 0. 005- 0. 01
0.01-0.0 0.03-0. 05

no/ kg/ day, / kgl day, [ kgl da
0050 B q?@ﬂwta%g;f the 1§ Yoo ARG gOgEUSS, TECa g GBag (A) and
ka/ r - 01D . a j j

AL g R RS TR R Bt AL o Sl o

2QxBUSLAMar EflyRAES (eC!! @idaRYs, bRranet oot s pRathS€s). The

system The primry nechani sm o o
conjugates of the invention can also be designed to largely remain mtact in vivo,
resisting cleavage by intracellular and extracellular enzymes. The degradation of
the conjugate in vivo can be controlled by the design of linker (L) and the covalent
bonds formed with drug (A) and drug (B) during the synthesis of the conjugate.

Conjugates can be prepared using techniques familiar to those skilled in the

art. For example, the conjugates can be prepared using the methods disclosed in

G. Hermanson, Bioconjugate Techniques, Academic Press, Inc., 1996.
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of netabolismis denmethylation and hydroxyl ati on.
Wil e various tacrolinus netabolites are likely to

W@ Wl004803 mrunosuppr essi ve bi ol ogi cal acti vit yPCT/082003023030

demethyl netabolite is reported to have the sane
activity as tacrolinus. 25 Pinecrolinus and asconycin

dEh¢ yatthyas oAscgugaics nigy mvol@sthe Stlcdal e badtediiah 88d @bprotection
FK506 and is a potent inmunosuppressant. It binds to

m@cqlwlarﬁdn@@@,dieé@@@s sulfydnytd omerbotdifasetiond giips of drug
6/ 03 200 o 030 tivity

2@3 OIIA ,@gﬂ & rtﬁ%la %,I C\Qmmemynuseé Rrpfsetipg groups

%Q%Hﬁgésaﬁl%ludg élﬁH gusshc 16485297’1‘@?1 b@ﬁ ﬁ QZS—%&% }oethyl 2-

is an 33-epi derivative

| tBinpsthelle okt foﬁlcﬁéﬁﬂhibt@F em/I0hAy %‘«%ﬂ%phenyl Other commonly
hygr oscopi cus var. ascoi nyceitus. Like tacrolinus,

pisedqrotecting ge@isHior AMineNmehrdei aides rish EKBé?ﬂﬁﬂmdes
h hat t t and
I A it i

T T T e
Qfmﬁ‘ﬁqﬂﬁIy e r%ﬁ)%%%l gggg?s oS3 m%glescég?%g dgdcﬂ"b% methyl,

structural anal ogs "are

Lethyl, Rat-batyl, Ndludeed@AQRA, 2Rummethgldimifthexy methyl, benzyl,
particul ar] y useful for the treatnent of atopic

diéphmy methylpPrigiobenzyls Ortbowtem nyhaderaptiers| Exm;phes of
SR ! 0BT MLk &ty

p

T S e
fetrekydiop piasyl, 'Ehll}tsxydﬂlsﬁf BenAQ; S%@ﬁth@'ime@ﬂymfrﬁﬁ bBeigzyl, P-
range between 0.5-5 ng/day, bet ween~5- 10 day,

putrabenzyloP- wthgjgybm})zyl Bephegixaahgl) tmiyl éhalyludmg westhoxy-trityls),

/ day bet ween 120- 200 .ng/day. 20
léa%g’& et %ﬁ%@ S( ABlyrysedinraterting grw figy splfhydryls
i y e

S e G B Rl R S h TS B3 e lreyion.
tsmlﬂh ydiy18chh bs pfoﬂe&f&ﬂhﬁ%)ﬁ‘é&u@&i fot Rl (eQ, ANdisulfides) or an oxidized
prollferatlon Li ke cycl ospori nes,
form (e.g., as sulfonic acids, sulfonic esters, or sulfonic amides). Protecting
groups can be chosen such that selective conditions (e.g., acidic conditions, basic
conditions, catalysis by a nucleophile, catalysis by a lewis acid, or hydrogenation)
are required to remove each, exclusive of other protecting groups in a molecule.
The conditions required for the addition of protecting groups to amine, alcohol,
sulthydryl, and carboxyl functionalities and the conditions required for their
removal are provided in detail in T.W. Green and P.G.M. Wuts, Protective Groups
" Ed.), John Wiley & Sons, 1991 and P.J. Kocienski,

Protecting Groups, Georg Thieme Verlag, 1994. Additional synthetic details are

i Organic Synthesis (2

provided below.
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tacrolinmus, and pinmecrolinus, rapamycin forns a
conplex with the imunophilin 25 FKBP-12, but the
WO apanysdh- FKBP- 12 conpl ex does not inhibit caPCi/ns2o0$/o23030
phosphat ase activity. The rapanycin-i mmunophilin
conplex binds to and inhibits the manmalian target of
cin (inTOR), a kinase that is required for cell
61 WD 2006/ 004803 PCT/ US2005/ 023030 cycle
pr ogr Ehslinker ¢othpoiant of ted invPaRoRih 46 &S sEnP\Fst ¢ ianddaetween

T-1 hocyt lif t] I hoki ne;. '

o o L B b LR Sk APRRK 08 b A

BRI G BN AL e AR SETEISY IIERAUAB (4 o dug (),
pr odrpﬂl?s (ke Fedmpt(AYao dus?B) B0ahicwroaytalentaueahs,
esters (PCT Publication No. WO 92/05179); carbanafes
{:oBvinBatosidt folmatin With G¥8Yr mane fincsional sroups é?caﬁ%fi gpdrug (A)

No. 5,118,678); biotin esters (U.S. .Patent, No. .
snddnyoR). ; Examples ,Qitc@gmé%eﬁ r@g%tgyes_funcbgpgmro%_s which may be

5, 100, 8 ; tals . \ - B 151 dJreid1 Vvl
SmPLed O aasrane ghids, Ty0R Uit it %df@”lyh 2
dord \ s O] shathers, 2-
AT B R S e BOR S b Bl Bl
Gnith k18N bls aPAmifs iy gt ardéiniyl dmideslylas] phanelit SIQPSs.
5,258, 389); and deuterated rapa in U. S. Paéfent No,

6, 503, TAR1Javatedilinkargapf d@,ge(&b&nrﬁriy %Hgl(géén@r%e gesHefdisipe

in US.  Patent Nos..5, 202,332 . :
kb Wieh comBIS TERCAPOIES B R s QLG o with such functional
CERTI CANTM . . ' j i emShe/ er fd
OIS PRECHRAE (A7 holl Brud PRTMEOTEABASIIPAL S5 Sroyp of drue

6{5&3 rﬁé‘f redR@ QN Pntok9l peupattthe linket, yr ehfastivated derivative
preventing acute rejection of organ. transplant when

ghyenf] rselomgiinahé fornvition afye @rgpigvlihﬂ(mg ﬂF@aWéQTym nis

ond ¢ dbkdples o dunighiporpRD ek bk &S fnelude o-
M / 1 - - - . .

il PRAARD ) S, ot 1 0m, wihson

%eﬂ{i@hf&!r ?Qac%ivgfy 3y BEIARfdrk RpAApe] Butarkichlcan atscebd atrdeto modify

panycin 1Is eferabl’y given once daily as soon_as
Posiginbbig] ahicethdr| pinampl smtdatrnge. ghoups gs dbssattisd by Gprdiifethods

and conpletely after oral . adm_ni.stration., Typi call .
oBiyomt], HbSAg 1867 ) ks IPREAtEe GG CPBSERisd sclective

P stads saEr oL slams. B MakiARflf e JSRR TRBRFRNg to amino

groups under certain conditions. 'Reagents such as 2-iminothiolane (Traut et al.,

Biochemistry 12:3266 (1973)), which introduce a thiol group through conversion

of an amino group, may be considered as sulfhydryl reagents if linking occurs

25  through the formation of disulphide bridges.

Examples of reactive moieties capable of reaction with amino groups
include, for example, alkylating and acylating agents. Representative alkylating

agents include:
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25 The initial |oading dose for rapanycin is 6 ng.
Subsequent mai nt enance doses of 2 ng/day are typical.

wa\Laoenouzd3 vel y, a | oadi ng dose of 3 ng, 5 ny, BROI/DER00IE23030
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ng, 20 ng, or 25 ny can be used with a 1 nyg, 3 ng, 5

ng, 7 ng, or 10 ng per day maintenance dose. In

patie uhd&RwARhkBow dReffidtytokesddeino groups
are 6266\0 2006/ 0480 PCT/’US2005/ 023 %ﬁg t)?}gtl cal ly

aigj ths hbsbrimasﬁdemtnkwﬂiyolgnomm:mchareaqf the ygreaKOH,£ G- (where X=Cl,

/r2/day | oadi d d day
ddser Ds a‘grs@i%?nlﬁgg%@%nggg by fWong e wr?zfm”%'ép@a@?a)
oYy e SRR 2B R8s SBER AL SR Mo Bups cither

( fation Bpadaitia >&3%
0%519%1{@'1\21r ?J%é]tl}é f%ﬁgnéﬁh%ﬁcagéa | ent I}s t etlhgr ed e Ting
Vd:a”a“b@n 1 g0 Fffdrle)xatnplé Bk, descisbdd on gtk at al, J. Am. Chem. Soc.
non- su fon urea secretagogue, insulin, an insulin

aBAH6H) (gsp@@aamﬂsmckempépﬁh 889 (196Hdi n- 4, YML7S,

FK614, di tid 1 V,inhi bi t

O B e B e

| nhi bi fgﬁ alkgﬁI h'aqusggé YR RL R R eﬂﬂqﬁeé‘%m@é}%@é@ﬂ; J. Protein

an ang onverting’ enz I nhi bitor
apgnepa7@Engiogshl receptor blocker, an antioxidant,

or a second drug listed on Table 1. Conjugates of t he

i nvent (Yraldelnydes aadiictdmss@apable @fSchifb] SéQﬂSG }jgmgzﬁyon with amino

route and for the treat ase .des

nere, v ogoe D5meds BTy he s TR aRe oot fo give a
0 rel easing drug (A) and 20 drug (B) upon,
ﬁa‘g&%ﬂm cl eavage of the conjugate by

intr acg{, E@ﬁd@%nv@ﬁ%@ﬁﬁﬂ a4l e?ﬁclﬁﬁ?dﬂ?ﬂ%m(ﬁrdgalsoxnanes which

am das st erases, and phosphat ases).

c ﬁmw@at:temthfamme sulfleydrioor phandicsbydmxgﬂegnoglped to
largely remain intact in vivo, resjsting cle

\
'| ntr acévm)ﬂ:ldol1aﬂwoeia1mgélemwave%%§§rﬁé%zm%éV i are yery reactive

c o ragtagpnilne SRE RO, Rl By BRaRFL sroues:
Coval Cviii 29ir gébﬁ&ﬁ Yi‘la{ﬁnéjé &ﬁlds@ﬂ@aﬂ’éd‘ﬂb&@ e.g., as
lhg syn

duri ng y eS| s of e conj uga e. Conjugates can

beefirfRABERYSE, 0 AdeC @an@@e&esf arti { 198w twhichasactskith hedleophiles
inthe art. For exanpl e, the conjugates can be

psegane amisd gg)upsd)ymngopsnldgsd osed in

(ix) squaric acid diethyl esters as described by Tietze, Chem. Ber. 124:1215
(1991); and

(x) o-haloalkyl ethers, which are more reactive alkylating agents than
normal alkyl halides because of the activation caused by the ether oxygen atom, as
described by Benneche et al., Eur. J. Med. Chem. 28:463 (1993).

Representative amino-reactive acylating agents include:

(i) isocyanates and isothiocyanates, particularly aromatic derivatives, which
form stable urea and thiourea derivatives respectively;
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G Hermanson, Bioconjugate Techni ques, Academ c Press,
Inc., 1996. 63 WD 2006/ 004803 PCT/ US2005/ 023030 The

w@wbhesds of conjugates may involve the sel ece@TmES2005/023030
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protection and deprotection of alcohols, am nes,
ket ones, sulfhydryls or carboxyl functional groups of

drug fiﬁ)sulﬁ)ﬁ?l th1BKEEs, WRigh WavE bden (E9cribedrbyeMaimg et al.,
commonly used” protecting groups for anmines include

CBidppinesre:34UCHW@EY; tert-butyl, benzyl,
2,2,2-trichloroethyl, 2 5 trirethylsilylethyl,
9-fl uo@éh?@lﬂétaﬂ#@le% allyl, and mnitrophenyl. O her

comonj. sed protecting.groups, for ' ' ..

o oo (L g RRSestord sigh nf bR R s BN P ARG s nimiay
téét{:ﬁlsuor oacet am des, sul fonam des,

tr1f1 boronet hanesul fonyl am des,

trimet )l aid yhiegdradessubh apatikdéssynanetrical, or N-carboxyanhydrides;
tert-butyl sul fonyl am-des. Exanples of comuonly used

pr ot ec(\'ri% othygr @apéll fengoots fonrpide band deranatinne for xayaple, as

as nethyl, 10 _ethyl, tert-hbut 9-f | yorenvyl ngt hyl

2 et A M oy ok SR Popide SPhedts, Shiitger Verlag,
dgggf_nyl met hyl, O-nitrobenzyl, ortho-esters, and

h -esters. Exanples of comonly used protecting

gr oups ($i9f acA L0, §.d. Releieia tRE Beids. grows s gnermeltom a preformed
nmet hoxynet hyl , mef hoxyet hoxynet hyl ,” nmet hyl t hi onet hyl ,

bagdsazodeydatshyive usireg sahyordpyteamydescabhdly Vit et al., Anal.
benzyl, 2-napthyl nmethy|, O nitrobenzyl, P 15
niBEQ s AP 34 LI enzyl, 9-phenyl xanthyl, trityl

(i ncludi.ng.net hoxy-trityl R . : :
e U Bt M i B0E R SH B with amine
S d Ie! SRAELRAE T URY Chem. Soc.
g%%%‘%}sé’ E‘isijeez(a%ﬂgpg’h%/égfeg%}a?g r?lgg%li tion, sgal fll ydrzlelné o¢
cga:®1nnotexted in a reduced form(e.g., as

di sul fides) or an oxidized form(e.g., as sulfo

aci ds, Addehydsisanddicspres way bareasked WA Rdps to fOl‘Tlll %chiff’ s bases,
Praqt.ectin 0 grou an he..chpsen such, that selective

cortieh P Fan ROty AR aHArE ToReSh Flbiolot aRfhfd

¢ %ﬂbkgﬁﬂ‘gno ?ﬁ&i?ﬁééssfe%dﬁg 18 ANGEHERABhECan & AlgRhY&dStoProBuce stable
| éw s acid, or hydrogenation) are required to renove

eafifoxa@xfibd Tor exAahplel he tdederibied byl Webb reodbsini Biogonjugate Chem.
nol ecul e. The conditions required for the addition of
prlo@@€t999y. gr oups to amine, al cohol, sulfhydryl, and

For ¢ haivaner ehipalivePoiHG,FRahle T TRt Wi IR eroups
S RAE 5 5uMop e P L E00RP g B P s, i
IRV BT M08 o g mapl a oscrived
Herriot, Adv. Protein Chem. 3:169 (1947). Carboxyl modifying reagents such as
carbodiimides, which react through O-acylurea formation followed by amide bond
formation, may also be employed.
It will be appreciated that functional groups in drug (A) and/or drug (B)

may, if desired, be converted to other functional groups prior to reaction, for
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provi ded bel ow. 64 WO 2006/ 004803 PCT/ US2005/ 023030
Li nkers The |inker conponent of the invention is, at

w0 t@esd4smd est, a bond between drug (A) and dredr/80ps5/023030
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but typically provides a linear, cyclic, or branched
nol ecul ar skel eton havi ng pendant groups coval ently

leix gipTe) 16 lce ferAdditional tectiBity op stlodyityi fkiamples otimethods
(A) to drug (B) is achieved by coval ent neans, )
insehil fonthihpugpose mredoeomiersionnd agrinpoicecar BpeYls gaig reagents

L
ST SRR OS5, og Bt ey, >

GRHROMYSRAS CordhRIRSntAthigs Mk cii@ldy]l defivegydm convérsith of thiols to
ammi noal cohol s, 2-am nothiols, guanidinyl, imdazolyl,

antgb@hdnoking rgagens suchTise lalahetates;i qonyagier obithigls tapmines
and drug (B) may be eIff,th ed using a_ |Linker which. £
asmaraeehisasch e chvlerrene o dapra sty BRing: GRUYFSPn ©

RSB L0 B0 Ry ) 9 cimines
;agﬁcém e dﬂgﬁ‘ of aldRavK togtﬁﬂh&lﬂﬁ trBgdnitdéfh, astbsyrthloride followed

I vated derivative 15 thereof, resulting in the .
fiof frahiceterificationamithl ehibacdtategmiiey drolysisErdhpiles] wiith sodium
noi eti es capabl e of reaction with sul fhydryl groups
i anctatde a- hal oacetyl conpounds of the type XCH2CO

5 \g;itr %%(;glpg ge@?feplg%‘iéﬂgérérigﬁggvﬁvn% ﬁal'?%é&iq(?og/:%l?eé% Ij]oigﬂ%of a reactive
A b TN gl g
Lkt ke itionw Yalkeh griidgeriid g tif desreal be aksdin accordance with

consi dered selective towards sulfllydryl groups, but
nine iadetiomonal |y be useful in coupling to am no

0Py ot appeort s ek Skt e ke GEBFRGR 8% BBigoactive
197 ) i ch..i nt i . h .
E:Blr?\]/%i%r S%E%qlblgﬁ ag%gﬁgc%gﬁgé%ﬁ%%%ﬁg%@% %%£| o eT(];e %esence of

?HHH 3 ¥oH ek PE%ﬁE@BHﬁn%ﬁoﬂbdl !I'i'gﬂk@ﬂ; 8GeaktSviZl spéuifid Findtiwmal groups

ormation o i sul phi de bridges. Exanples of reactive

noiiiih deucaphhddnfy @actsutimgrin heavalent lgrkegp detween the two.

i nclude, for exanple, alkylating and ﬁyl a |1_121% agerit S.

REpe eeanitvatmoistigs ky p dinkagmay be the samea( omobifunctional linker) or
different (heterobifunctional linker, or, where several dissimilar reactive moieties
are present, heteromultifunctional linker), providing a diversity of potential
reagents that may bring about covalent attachment between drug (A) and drug (B).

Spacer elements in the linker typically consist of linear or branched chains
and may include a C;_jq alkyl, C,_1¢ alkenyl, C,_o alkynyl, Cy6 heterocyclyl, Cs_12

aryl, Co_14 alkaryl, C;_;g alkheterocyclyl, or C;_; heteroalkyl.
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(i) a-hal oacetyl conpounds, which show specificity

W@ owaiasonni no groups in the absence of reactP@UEUSI0D023030
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groups and are of the type XCH2CO (where X=C, Br or
), for exanple, as described by Wng Bi ochenmi stry

24: 5334 sohfeiBtanted, thd\linedrak diesteitabel by firmods (XWHIgh
may react with am no groups either 5 through a

M chael type reaction or through acylation by addition

to the rin rbanyl gsoun, .f d ibed
by Smyth e a2 )0t et ok @k L baZabob ( 19565 hnd
Bi ochem J. 91:589 (1964); (iii) aryl halides such as
reactive nitrohal oaromati c conmpounds; (iv) alkyl

hal i def fmulesXKXDPGAG" {s0f bedbBvaentirupt Kgnat ehelinker; G is a
al., J. Protein 10 Chem 7: 58iL (219§8); %) al dehydes )
aehKettoreen thahiakbeand dSeHiB)f Zs, Hade, it Facedn indanendently, is

i .. the adduct's. formred Iy bei
Sxelested Sen Chiouag Mok Boi rSCB0GTY & al AEYhibtoet HkPRY; Cos

(i i de .derivatimMes s as .chloro ' -
S SRR Y 3 BRIl G i EkoRD Ay, or C
Slﬁ%;ttafdaiﬂ@lylﬁﬁl £ PheRAcE, Mep&rasntlgr sileged for karbonyl,

chl orine-containing derivatives of "s-triazines, which
atlfodgbynyleauliphvryl, bophosthonyic| eophi | es such as ami no,

suf hydryl, and hydroxyl groups; &viii) aziridi nes

baspd, briL,andrv ate efshcBdgpendeatiyed orileand Kovss a E1go alkyd, Coio

descri by ..Ross, -J. V. cer Res, 2:1 .

\Nﬁﬁ@ﬂyf ggclto %Wﬁngéﬁ é‘gf?ﬁ?‘?yé b ?@1% tot é?l‘hérllfi%gl%crjﬁ Ubs 1

b [ i ng. (i ' ' LAt ' lazly . -

QHIERBGREY, B0 Co bl b HRSA Br A O 8388 © 13O0

(KZz)fl-tBa(Z%)!—W:f)v-QZ &% which are nore reactive

al kyl ating agents than normal alkyl halides because,

oExuinplecef hampbifunctinnad libkens hisc bl e theoripgartiong coagugates of

25 descri bed by Benneche. et al.,. Eur. J. . e

> Bhcgeyoption F)cTtide SRS IR, diapiies 204 s ég!}ﬁge]t‘% fgm

aggnts inc RN j ' t

o PR S Pt AN A S R g AR AGHARE By lene lycol,
diethylene glycol, propylene glycol, 1,4-butanediol, 1,6-hexanediol,

cyclohexanediol, and polycaprolactone diol.

Formulation

Any of the agents employed according to the present invention may be
contained in any appropriate amount in any suitable carrier substance, and is
generally present in an amount of 1-95% by weight of the total weight of the
composition. The composition may be provided in a dosage form that is suitable
for the oral, parenteral (e.g., intrgvenously, intramuscularly), rectal, cutaneous,
nasal, vaginal, inhalant, skin (patch), or ocular administration route. Thus, the
composition may be in the form of, e.g., tablets, capsules, pills, powders,
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form st _abl e urea and thiourea derivatives
respectively; 66 WO 2006/ 004803 PCT/ US2005/ 023030

w@ aop/08148bF onyl chl ori des, which have been descpt¢Es2005023030
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Herzig et al., Biopolyiners 2:349 (1964); (iii) acid
hal i des; (iv) active esters such as nitrophenyl esters

gfanuidié’éj LR NbmRisdyhs, sblueidheS gals {ncluding diydrogels, pastes,
nhydri des such as mi xed, symetrical, or

bhﬂgrehtbsxy?a?;sd pladéss, dlem:l)esoo*mml@ é@hmly;d@é@féﬁt guppgpsitories,
am de bon rmati on, for exa
BoYEAS @Jectaﬂof% DGt Somest ST aslen JHE e utital

ri nger - Ver |
CR DR B o b T LR ol
gwatﬁ@(g% ‘é? 'R@i‘h& oHSTH@ S§ié<ﬁbél EhdPradtice, ofd%harmacy, 20th

escrib , Bi ochei n.
CARToh), 20800ed. A. Rl X}emnartn dsppmpttmlbnnmﬁc W ﬂkum Bhﬂadelphla

%Eddm' ”6210%% diec PR °; V“eé@f[’"ﬁ%ﬁm%%?f’ & 1; Stepsfgbani . C.
0C

; Pt d A O L Bk G TP "Dases, | whi ch may

gl \r’”aﬂt Iggo?]g%lll% Q{‘?e yééﬂ%llé b 1’0}%@ Bakhage uedy eeformulated in a

am no i'eties readily react with

kel RARST Mags el abydeswhan phioauc ®esirablye thmagc@;t%amerf@gmulated
for exanplée, as described by Webb et al

Bbgethay fcgathe stbheltancR0s Dr 96ax ggg‘g]@t)ane@(%qﬁgp@ést&tlon of the agents.

reactive noi et bl e of
grasthg-t qfﬁ&lﬁt&é%@i 0 at&%}%rf%ﬁfﬂa% agélgﬁngé\& ég az oa e alta fed together
eStéﬁr 3 and caafbg eiigp]e ek, 1M fhbe ﬁﬁ&éﬁto%ttﬁathb\ﬂién referring to

PPTEF &y generate’ester groups, for exanple, as

dt?é t1@ifi of 'E’ﬁél‘i ceinbifdions Phetfeimulatiemteinbbegy employed is
Car boxyl nodifying r eagent s such as_25

?aﬂﬁ@ Qslﬁbﬁlhf@iﬁhe fotmalatioe af the thghalmmyq irihg combination, as well
ormati on foll owed by am de bo for

bes etipt Wéblﬂaﬂpllwolf rfh@o’é“’SBB?léc gé(t‘l@b“& ﬁﬁ‘{’m ?‘Eﬁfé’i"i‘%@ Cstrategies
g{‘:or (P isfe1e?1t gééll S, tﬁz‘, ra{ldn/a%okqﬁé’tgc 191%)ﬁles for each agent can be suitably

matched.

The individually or separately formulated agents can be packaged together
as a kit. Non-limiting examples include kits that contain, e.g., two pills, a pill and
a powder, a suppository and a liquid in a vial, two topical creams, etc. The kit can
include optional components that aid in the administration of the unit dose to
patients, such as vials for reconstituting powder forms, syringes for injection,
customized IV delivery systems, inhalers, etc. Additionally, the unit dose kit can
contain instructions for preparation and administration of the compositions. The
kit may be manufactured as a single use unit dose for one patient, multiple uses for
a particular patient (at a constant dose or in which the individual compounds may
vary in potency as therapy progresses); or the kit may contain multiple doses

70



may, if desired, be converted to other functional
groups prior to reaction, for 67 WO 2006/ 004803

wERADSBRAD5/ 023030 exanple, to confer additi oP@l/US2005/023030
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reactivity or selectivity. Exanples of methods useful

for this purpose include conversion of amines to

CR[IROIY £t 4imhindstf8RA40 trﬁulﬁ%ﬂ@ﬁat?e%téj( %ﬂl@?é@ﬁdg@g”) The kit
anhydri des; conversion of amhes to S usin

r e@agpohsits mayhbaaassbhﬁ)dmi il dertonsy Bligtenpadkisj odtéles otubsas, and the

S- acetyl mer capt osucci ni ¢ anhydride, 2 5 imnothiolane,

okike-hi ol - cont ai ni ng succini mdyl derivatives;

conversion of thiols to carboxyls using reagents such

as a -hal oacetates; conversion of thiols to am nes

u agent s such as ethyl enimne or

ﬂk??g%osgt hyl ai ni ne; conversion of carboxyls to am nes

usi ng GRagills viidahdasinGarbddo hilningas thotdmpedflany of the agents
di am nes; and conversion of alcohols to thiols using

r effentambinetionof thssipventivmmilalepend endle natugg of the agent, and can

E FEOE e 5 Aot B GDLAHC SLFAeihesgh By PEa herin (Brgeh s normally
g%lﬁré gOi %ﬁ% (ﬂfb Hllgr Cfe(ftd gfogé’élﬁa%z 961[’(' Q&gqrgelg)é)to n\}g per day, and

Cﬁﬁﬂb%ku%l?%oﬁﬁ%glﬂ) 5@)1 &y, IDBée{g@QupltGQOO mg per day may
addi tional Tinking materi aI may, if desired, be used

| beaecessdgnce with 15 the invention. Most commnl Y,

however, the linker w |l incluyde t or. nore reactive
noi et i ésdmlagstgpég)@rcp fragh sspg & Hteoqﬂqi\é\ﬁ Ho%ya%, 1§§%<g}dently, be one

eI egﬁgt Igﬁsaﬁ 1?}( Sgc?rgeec}aglftp S uec}b aﬁpcgl%lgg ?’?1{1: %ijﬁ% he hfe of the
Ipatip. Chioid) 164! Gerﬁﬁadrﬁﬁﬁst%& L) beﬁﬁtﬂét%dnﬂmdhyacases

kage etvveen the two. 20 The reactive
m)l etl es in a linker may be the same (honobifunctional
linker) or different (heterobifunctional |inker, or,
wielditiopabpppliedtiensyi | ar reactive noieties are

g'r \efzreg fggﬁﬁeﬁ) &%&érbﬁ&&négﬁ&gml&v nketn 1?@‘5{) L gg%cgjd& mechanistic
C%E‘&é/@ b d@{érﬁ‘fm%ﬂ%eto%%oﬂ%iﬁaﬂ(ﬁs 8 6in Eilcg Qgsén@ -are as effective

el ene 't nker typically
| i Eiaes c&hbﬁ{a@@ﬁhﬁdldéﬁﬁ n&duaﬁlgaﬁﬂpmntlﬂg b alidc@isdfllers (e.g.,
al kyl, C2_10 al kenyl, 10 al ynyI C2 6
heinahemsym arly, ofis aﬂocqu_ gorditiqus) alskag a,asaymelmally known in the

al khet erocycl yl 10, het er qal
art, exampf% OnyhIC are escrlbegthewcin @é)r example, candidate compounds

may be tested, alone or in combination (e.g., with an agent that reduces glucose
levels, such as those described herein) and applied to adipocytes or muscle cells in
the presence of insulin and glucose. After a suitable time, these cells are examined
for glucose uptake. An increase in glucose uptake identifies a candidate compound
or combination of agents as an effective agent to treat, prevent, or reduce a

metabolic disorder.
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WO 2006/ 004803 PCT/ US2005/ 023030 I n sone instances,
the linker is described by formula (XXXI):

W@2006/A04803 (Y1 ) u- (Z2) s- (R30) - (Z3)t-(Y2), ~_(Z4) pp@RUS2005/023030
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(XXXI') 5 In formula (XXXI'), G is a bond between drug
(A) and the linker; G is a bond between the |inker

and drTUbhe aBents 6F thveBon arsaléd usemh tod18 depkiiiRitinkmechanistic
is selected fromO0, S, and NR31l; R31 is hydrogen,

Onfdrnadtior abm the bid&egljbhl pataways amojmgd in gidcese transport and
het er oc yl, aryl, C7 14 al kar
aBlRete feJe Atian. S RfSTmatRETEdE ﬁleﬁevgmﬁrn@ta}félew

e 1Hb11f gﬁ? ﬁp gﬁ%ﬁé é% ? koeror glﬁ g{?@ﬁ{lﬁg ny/ 1‘ed€tc€)1ngtdiabetes

iocar ony

aMietHoﬂl&cR@ﬁ mn tlieﬁzﬁ@ R?&@t@ﬂhhﬁé blgl%ﬁcal E)aﬁﬁ%ﬁ%n' e @sed to
10 al kyl, al kenyl , al kynyl ,” C2

hédztermmedihy Ip,atm@]ﬁn arej?\ivork(}?f jﬂhwhkaaﬁbcted:b_yﬂ@ntactmg cells (e.g.,
al | dhet erocyclyl, or Cl1_10_ heteroal kyl, or a chem cal

baHROPYigki MYysde _cgﬂs,)q; -y opls that pfilizes gl}l@@g@g flsp\}@e\pf energy) in

B e TSR AT RSBl h 3K 0 BhpbieBiEEens (any colt that
'Hé{ el éﬂg% Oﬁigsucéf\hfsﬁ W thghé abin gﬂungé 8f ﬂﬁqavemon Such

di o s rom et enedi am n propyl enedi am ne

aﬁ;étlﬁtﬁismtlhyhﬁegdm@mmg cehtihy cengitgbivis dhat ardiegpiegbeaher
gl ycol, propylene glycol, 1,4-butanediol,
1repressednler ebntactyi Wdhe zanpenads ohihe lpwytwp%w@p@wé to

: | at th
ai%e@%rpﬁgqosﬁat% B B RobhOTBATRGY 2p8 B Snglseents and
%ﬁpﬁlaﬂ%ﬁ@ OB déﬁﬁ?zlﬂg‘%ﬂfe citﬂeﬁﬂXta%HhE abRliGitf BF 'Elﬁeeéell ?uch as

ance resent I n an anou

Wﬁ@ﬁcﬁﬁ"ﬁﬁh{utﬁénﬁ ﬁ’pial&@taﬁﬁ pﬂ@h%&ﬁcﬁf Cbrulab components analyzed
conposi tion.  The conposition may be provided in

d o&agmhﬁcter gertehiarenscsipsy iahd ipreteint @rptt:Momr Sul,tahda rmq:thedaban include
|ntravenously,

intra , rectal

ca&aaﬂ@éi@oc nGrRsHLY, teGhpanes, ra r%ﬁf%ﬁﬁﬁg he gompppadsef thedpvention
ogcul ans adns t pation ut e, t

$8he (? qr Iﬁ ésl?ec}m%)b?n({ gbsgwmggﬁ? g?%lggu%&sgﬁ?x%%ﬁg {P hpxiotems e.g.
PAVEEND R, ¥ehe %&@9&@% L@ﬁ@@ﬁe@@@i@aosuch compounds can be
granulates Suspensi ons, enul si ons, sol utions, gels
I nsddumhi ingihy dicaipdd &.g. pNS)]BSmce) to further validate the tool or develop

new agents or strategies to treat, prevent, or reduce metabolic disorders.

As indicated above, the methods of this invention may also be used
prophylactically, in patients who are an increased risk of developing diabetes or a
condition associated with diabetes. Risk factors include for example, family
history of diabetes or obesity conditions, quality of nutrition, level of physical
activity, presence of molecular markers of diabetes, age, race, or sex. Patients

affected with other non-related disorders may also be predisposed to secondary

diabetes.
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oi ntnents, creans, plasters, drenches, osnotic
delivery devices, suppositories, enenmas, injectables,

WO ppbamMss3 sprays, or aerosols. The phar maceut PCHIUS2005/023030
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conpositions may be fornul ated according to
conventional pharmaceutical 5 practice (see, e.qg.
RExemplary caiididaté esxmpoandsPracti ce of Pharmacy, 20t h
edition, 2000, ed. A R GCennaro, Lippincott Wllians &
W I Ki nEePPﬂﬁ Iﬂawétlphl a, and Encycl opedi a of

oy P aideE heTe Mametts. eoy vsphidsSepnes (vifheppaiial,
f%}ﬁﬁhﬁg@oﬁgﬁ?ﬁlchﬁxgﬁr@%@ée areSARALRIBR s RY Pﬁ%ﬁlcn \%nthe invention.

ted in a y of ways that

t Bred Elary Belsibitaly Mchideecongisoiingls A rtdidBhata@tbunt of target protein
together for the sinultaneous or near sinmultaneous

aanNPle’\@ﬂﬂ Ere-ofntitensagempsundSuls RNAo-1filpzyumes) @dd compounds
osi tions. an |ncI ude t he gvvo agents fornul at ed
t £aigpets yt r‘?é‘ §&‘?|%°Up§|m1t°t1% psst Oflﬂfa‘iﬁilatylefléle HhPSPhataSGS

5 AP 020 BORSnS B Bl RS B gorices encoing

tﬁfé@gﬁ{e?gy enpl oyed is 15 al so useful for the
formul ati on of the individual agents of the

conbi nation, as well as other conbinations of the
i nvention, By using d| fferent fornmul ation strategies
for di Andisense %@@ﬂpﬂn dshe phar macokinetic profi I es for

h b b h h d
o sepapapififEiear i HhER: dipe e RS finy ItFeriea gl Buctse
t 9&%ﬁ%tlo§ Qaﬁ‘%e%e&ﬁhéed tﬁﬁ'?(;h H ﬂﬁbtu's@ 9rana! F e dd%?ﬁaﬁ%d directed

ts that contain, e.g I's, a pi

ptD/\RNA eacaling tiss tapget Iﬁrﬁténa Amqsercl;el dongpadunalk thitweduce expression
topical creans, etc. The kit can include optional
cohpenaling mokequles ear be tdﬁ:@tlﬁad]uﬁmg ftandase testhndqeesurfiar example,

piaer OO 563eFle AN ot S5 St predieo
dﬁélkqg gﬁyRﬁ S%e%ﬂﬁdaﬂ RlrR fo R %gﬁ%éxﬁm s‘ﬁ@ﬁl MFHED (M. Zuker,

uni ose can contaln i ons

pDe pRMAThe s JdnT ik rﬁggo@nhmfs ahberﬂé@mﬂaagvh&m%%l RNA
The kit may be manufactured as a single use unit dose

f Becanderyp Strizeture Preditiiph:eA Bsastidab Guide. dar RNAIBiochemistry and

gt RSSO Lt PALELR e

266%&%8&8%@ g&%‘%@) gggé— 63%512%%%% V\?ree energy value within

gg‘:/:@ gfg t:h% gﬁ‘%dl@fédﬁﬂo%&t&ﬁlelf@l@@ﬁﬂlg PARNA’ B¢ fredicted using a window

of 200 bases within which a residue can find a complimentary base to form a base

pair bond. Open regions that do not form a base pair are summed together with
each suboptimal fold and areas that are predicted as open are considered more
accessible to the binding to antisense nucleobase oligomers. Other methods for

antisense design are described, for example, in U.S. Patent No. 6,472,521,
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conmponents nmay be assenbled in cartons, blister packs,
bottles, tubes, and the |ike. 5 Dosages Cenerally,

wob@e/oednd ni stered to a human, the dosage of aPgQT/U8200$1€23030
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agents of the conbination of the invention wll

depend on the nature of the agent, and can readily be
gﬁitiﬁeﬁh@m@ic ercrfad Brh% Degl. 11097 Hed 3-444, Typilem AgidsRasharch
osage is normally about 0.001 ng to 2000 pe Yy,

9821 SR GORS0, 2 bea dgadnBerrcAL oA 0. aPD

desirably about 5 ng to 500 ng per day. Dosages up to

200 ng per day may be necessary. Adm nistration of

each i i nation can, independently, be
SN et

one I'mes daily for one day to one year, and

My eve: beldgataltdeavityfoF astiFﬁaﬂﬁlg atdoaid canObe mrduced through the
long-termadm nnistration will be indicated in many
amsexd RNA itaterenrea(RNAD), icoqtlopng, ¢£.dedgubdelstranged RNA

?@@nﬁ&lﬂ]ﬁ% %Lali@itg{f@%ﬁ@%é%@?ﬁgﬁqgﬁg glgol?] glgnaling molecule in
R B SRD Biey i T A0S Pl AUPCABICAETiA4L36622003; U.S.

_ reating, re or préventing
e aho b1 Sits PesifcatienNo. 20301 ahe3®s Methady fof dédigning such

Lo
assocl a?gé condi tions) using assays generally known in
tipgerf@ing Rékanpledsionfn inhfherarar Bordesenplbesd fiverreifar desgigning

exanpl e, candi date conpounds nay. b% te tegf al one or
i imterdering RN Avis @eailgble iprmOLigogine (Peaitler es

gl ucose |levels, such as those described herein) and
applied to adi pocytes or nuscle cells in the presence

of i nsyli : r a suitable tinme, these
cells gpgﬁgggg]ngggﬁggﬁ%@ﬁ% ucose uptake. An increase )
i n gl ucrsekupidalkeht denyotfiliddsicay bewdbdatle dampouhdegaitve proteins

conmbi nati on of agents as an effective agent to treat, .
proethersignadmgriadiecules to bettatgstade Shdoiemanyneggtve proteins are

2006/ 004803 PCT/ US2005/ 023030 £ S0 _
i ﬁ@ﬁ@ﬁg’ﬁgn&&r@éaQP S lﬁggfrgfl e?%lcrl 1A EXE? syl ]Zga‘g%%%‘q‘%& 1997,

LT bonare whso St
inﬁ@a &ag\g{é, S e:t %I'I@;r'u]%{?ggé*@gh %@??2%@—30?%?&%3@ o AP D mas et al.,
Uj.i¢%1¥@H619n-17§1@qm143f199z}1ti on can lead to the

devel opnent of new
Example 1: An increase in insulin-stimulated glucose uptake in vitro
Differentiated mouse adipocytes were employed to identify combinations
of agents that have the ability to increase glucose uptake upon insulin stimulation,
as detected by scintillation counting of radiolabelled glucose (using, for example,
the Perkin Elmer 1450 Microbeta JET reader). These assays were conducted as

follows.
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conbi nations or single agents for treating,
preventing, or reducing diabetes. 5 Methods known in

W0 bweao4803 0 det er mi ne bi ol ogi cal pat hways can PET/USEO5/023030
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to determ ne the pathway, or network of pathways

affected by contacti ng cells (e.g., adipocytes,
nmuscl eM%FélJlﬁl’s s that utilizes glucose as a
source O energy the presence of insulin and

gl ucodmrees nidiaont actr ng pancreatic cells (any cell
that has the ability to produce insylin) with the
conpoudeieplste nislia,midmtafemed B ah Prgesrengdigs Wagprepared as

étgﬁlpgrgg e]aug}el cr% é&%@éﬁﬁ%lgfﬁ%m&ﬁ fﬁmwa\&aﬂ@phmeﬂted with

gﬁ%’rﬁﬂﬂﬁe Penidiflidd-OV S0 étfgrbt@ﬁg "(gﬁ%%grebp andidaaReivated fetal

I've Or negative cont and/ or new

%&ﬂh@s@lﬁﬁ[‘(}sBSﬁ(heaﬁ prbtinatetan 65°® foredahymiteg). SBeeuse serum can
ot her nmetabolic activity of the cell such as enz

aafféotithey grawits adinerengs, akd didprgnppeen péeells, GRY De@r f/qﬁr%semm was

O
tﬁ?r%‘&’ %‘%‘EQ’% 11Erlhg]3 i)tré% rﬁr?@%@(@@ s mH%%E&i @F%é R/ dﬂﬁﬁge color of

| glaehafdlor (ﬁi‘%d Ie 'El”?eeﬁl\éﬂﬁ%écﬁﬁleqﬁﬂﬁ Qiﬂﬂ@é‘atimlgrwhﬂgg 1), we discarded

proteins, e g. using 2D gels, gene expression
pﬂﬂfmédhagls b@sm&omﬂeﬁnﬂmsf aarada,ffeptr céllcanpdenrdarectha ipalin used in the

used in in vivag nodels ce).to f rther
vérffwm@ttm@mdmmdr(m&ﬁ% ﬂﬁ)l\gﬁ)ﬁﬁxﬁ jpnmggium-2 (DM2).
strategies to treat, prevent, or reduce netabolic

di sorders. As indicated above, the nmethods of this

I nvent P?ﬁv\f?ﬁﬁﬁhﬁp nRiixsed prophylactically, in

patients are an 1 ncreased risk of devel oping

di abet EBfferengiationmokdia-dn(Cadd peiaatpeepared bydmppbmemtmg DMEM
Ri sk factors include for exanple, famly hist
divathe(% RBS dbegitaynivemintsteps IBNGEI3 1Y uM) mﬁlﬂmﬁlaﬂ M), and

ettt B R

LSy AT Al ot BN i 120

ng{,pUSZOOS/ 023030 Exerrpl ary candi dat e conpounds
i de noi eties Peptides, peptide mnetics, and
pepti de fragnments (whet her natural, synt heti c or
chem cally nodified) are suitable for use in
pract i Breparadon of gelatimized plates

Cell culture plates were gelatinized as follows. Gelatin (1%w/v in distilled
water) was autoclaved and stored at room temperature. The bottom of each cell
culture well was covered uniformly in the gelatin solution, ensuring that no
bubbles were formed. This solution was removed leaving behind a thin film of
gelatin. These plates were left to dry under the tissue culture hood. Plates were
next washed with PBS, after which a 0.5% glutaric dialdehyde solution
(glutaraldehyde in distilled water) was added to the cell culture wells. After ten
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5 Exenpl ary inhibitors include conpounds that reduce
the anobunt of target protein or RNA |evels (e.qg.,

w@piossessse conpounds, dsRNA, ribozynes) and coP@DUSZIS5/023030
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that conpete with endogenous mtotic kinesins or

protein tyrosine phosphatases for binding partners
(BinGites, dells vant weahad itwecepwith ®MENM coptaiying pesestiapesEach
encoding the same). 10 Antisense conpounds The

bivashoeg stap shewlidastfospparpriBatelnE Ve A¥AYI%cr eases bl ood

gl ucose concentration can be reduced through the use

of an antisense conpound directed to RNA encoding the
targeujaﬁgﬁﬁhpe Anti sense conpounds that reduce
expression of signaling nolecules can be identified

usi ng BrRNIaHe-ddsdlite elts weey spiitapptaximately essiyh2-8 days or
regions of the target the nRNA of the target enzyne
agrorbeaghiagdiactardluense 0 approrinatebe 6daryvecPutpghcy may affect

fol di ng program such as. MFOLD . uker D. H
NReRBUEY @1 ?esﬂC%Fﬂéﬂﬁeﬁpﬂéﬁé‘%ﬁégﬂ)@dﬁer nodynani cs

for R Seco Structure Prediction: A Practi cal
Qui de%ﬂﬁ‘?r 'ﬁéﬁ%%gl{%chem stry and 20 Bi ot echnol ogy, J.

Bar ci S?ﬁW%lLf%_o& gEok@ %lﬁhaéég noetisliolabiiead) AGk aBded es DPBS mix
ca

Kl uwer em c Publishers, (1999)). Sub-opti mal
f @l alfinyl ddncanfraten efidDgyMval ue within 5% of the

predi cted nost stable faold of the nmRNA ar r.edi ct

usi ng Laysigi Bieféet, aonIxpes o skase (p-nisRAtR 2‘%35&:1&% Iaﬁ%g’l%al

can find.a c INTENt ar S f '
FereenEpaih PO VLR ACisel oS 482851 sfate (SDS)
Sgﬁ?&%ﬂ tb %%I% %bnwédﬁr[-ht%ﬁl SEE N sHPoRVATBbsHI pdered anclasime
that are predicted as open are considered nore

aGeREiR dlestottovd heurbiofdisely Brioraohisselysts uftirevtrawermed up to a
oligonmers. Other nethods for antisense desi gn are .
desupdrblee cxeredinathal of reomipmpepiiteier nperigd 7 apgroximately 30
73 WD 2006/ 004803 PCT/ USS%%SQO 3030 Antisense Nucleic
ABHBUTES Ry 2T PTegipTation 96 e Ui | ei ¢ Aci ds Research

28: 2597- 2604, 2000, and Nucl ei ¢ Aci ds Research
31:4989-4994, 2003. RNA interference 5 The bi ol ogi cal

acti vi Det@fmaticnet %ﬁ&o_ﬁ@hpﬁdﬁe’e can be reduced

through the wuse of RNA interference (RNA), _

enpl oy Prgadipogyte 3T Hdubtedlssterampdatad RNA density of approximately 5000
cells/well (in black NUNC 96 well plate). These cells were differentiated into
adipocytes in two separate steps. Initially, cells were cultured in differentiation
medium-1 (DM1) (day 1 of adipocyte differentation) for a period of two to three
days. DM1 prevents proliferation and induces the expression of adipocyte-
specific genes. Cells were next cultured in differentiation medium-2 (DM2) for 3
to 4 days, after which the culture media was replaced by fresh DM2. The glucose
uptake assay was performed at day 9-15 of differentiation.

Two days prior to the experiment (at day 7-13 of differentiation), DM2 was

removed and replaced with fresh Prees media. Candidate compounds were added
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(dsRNA) or small interfering RNA (siRNA) directed to
the signaling nolecule in question (see, e.g.,

workganome et al ., Prog. Cell Cycle Res. 5:349-B6DUS2005/023030

10

15

20

2003; U.S. Patent Application Publication No.
20030157030). Met hods for designing such 10

aP1RS tiedd, AU oRAS anigcudlatvh pefiotid apptoxifratelg¥anpiues. On the day
software for designing interfering RNA i s available

o Ckpegiroeig nell< Beat o1 &1y W) 15 D4 diersntindgah 19 serum starved

aéﬁ%r&é.%ﬁo%éaﬁﬁé' CPaERsem Sbate k1 At iRt TRED at pH
to b

o ot%ﬁﬁ%ﬁ%ﬁ §10 g%ﬁ@ﬁ ggﬁg@ ?%ﬁcggg@?&ﬂ%l p\%llallﬂ 210 zlalM) was

éddgﬁ Ro tﬂ\@ﬁjdlg 7%’;&@3 AF 3R T8pPBY %?hout V\ZQﬁerﬁWeﬁ placdd on cells

Chem 30236- 30243, 1999; odf or d- Thonas et
ahat served &eh heBitdle commmwmmng a9 glzgubagon @@u@@ of 26 minutes at

3”7[ bgfédigiﬁe}e&iﬁgm 3 z%?t‘é oJ el ernbarlisiopds 0.04 mM,
nmbi nat
O SRR TS R B i o1
C}ﬂﬂ%@%ﬂ Bdm te detect RELRY was nkkt Fdnidvednamiotsilsi wgreokashed

T ed ucose (using, for exanple, the Perkin
Eth@%u Qn&i/lly‘de@b &D]]z’r)orﬂﬁz&g ealiteform Thewl, dosdy snassy detached from
conduct ed as 25 follows. 74 WD 2006/ 004803
RGE/MSPDOBOM2 3036 gladialeacetic @camaﬁé@%id@ pchaielhinpeptralize the

&&gﬁggt@&cgg dé@lgpﬁa h%flff%\’ré’lg g@%g ac%geéil tﬁ% %vgllg%%,da[he ‘{\ﬁcc'orp oration
p%ﬁgl&cp gha'}gg&sli e & 1B YHet o@nt'-o‘f&h@!fo@@hﬁi@y in each well

onmyci n trep , and

'tlE@Mlbi@Bé%Q {88 adadeeVvi ne ser um (FBS) (heat
|nac%|vat ed at 65C for 30 mnutes). Because serum can
af f ect Thbdar aetshowadhéFabhese} andd, Beloper ent i ati on of
cells, any new |l ot of serumwas first tested prior to
use. Media was equilibrated in the incubator (5% C02)
until the pH was within theé[pbqgar range ('7), as
i ndi cated by the red/orange 51%¥ *of 10 the indicator

dye. |If tHe media becamg pink (1 ntigaisengvp hi gh pH),
we di scarded the nmedi alas basizg [condig|ons @an aff eqt

cel | s and [demature thggiinsul i R ggsed | fhe 174 1.57

Bezafibrate | 18 1.67 1.62 1.57 1.37

(uM) 9 1.85 1.42 1.27 1.16

0 1.52 1.19 1.12 0.99

The average fold increase in insulin-stimulated glucose uptake compared to
vehicle treated control was determined. The average of four biological replicates
is shown. At all combination doses there is an increase in glucose uptake as

compared to the single agents.
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differentiation nedium1 (DML) and the differentiation
medium 2 (DM2). Differentiation nedias 15

w@rdobeo4803 i ati on media-1 (DML) was prepared byPCT/US2005/023030

10

15

20

suppl enenting DVEM w th 10% FBS, L-gl utam ne,
pen/strep, IBWX (375 M, insulin (120 nM, and
dexanet hasone (188 nM . D fflatdathi ati on nmedi a-2 (DWR)
was prepa j AN ;
L-gl utanilne, pen/strep,|_and insyBezfiergieduMpng — og
Preparatijon of gelatinilzed pl #fes Cel18 bultus S
were gel atini zed as| f@| ows. 1@Bllatin! 36| omfgdin 119
distilled watemk was Gaut ocl A¥@d and!-2§ br ed-1at r b
t enper at uf e acigk@bot t dm of edadh |cel | 1.2& 0l t {18 [wel%Buas
covered upiformy in tthe gel dtisn sol 421 on, 08As ur (O
that no 25 bubbles were fornmed. This solution was

renmoved | eaving behind a thin film of qget{aﬂtoi n. 'ggese ed t
pl at eSheereragd fold inategseindayulimatimulaed gRiGEsG PRIKE Ggmpared to
Pl ates were next washed wt S, after ' . . .

glehicde reatedeg a@s&%@p}lgﬁ&. ng: BYVSIASE é)g@@llgg t?Jﬁ?}‘i0%1c'_%(i/‘lrephca‘ces

% Shph e toRt G Bl oRADEE, R Mol d i glieotelbmke as
'Eo%a‘?édté!"?dé Sin¥RIfrepBshed twice with DVEM contai ning

pen-strep. Each™ washing step should | ast for
approximately five mnutes. Cell culture 5 3T3-L1

pre-adi pocyte cells were split _approxi ely eve 2= 3 1
deyampie 2uifbe mlemaﬁ@napf&ﬁ%@h@@ﬁ@e%# @Ew%afﬁ%‘{‘ﬁﬁewg“““
60% , Over conf | Fenc& may affect the ability of these

csensirpty W agdf q9eli o i nto adi pocytes. Ot her reagents ,
D-(+) - it / g8n niilk Spaathel heledjatibag four weeks
added gﬁgﬁ3281§ﬁa§9é%8s%&§%fi nal concentrati o?dl)gf 10

s hi%hsfhﬁfd@d{ﬁge@O% officxlioiee defived haee f4th. Prug sisatnent began one
hydroxi de at a final concentration of 0, 5%%“(9 2 1 1
detel giat initation of bhulat diste Dyres Wephadamy aily, Oy ora
diluted to final concentration of 0.1 %wv) was

f gaagefop A dhreeatedd #1949 e '

Following the three weeks of treatment, animals were fasted for five hours

and anesthetized, and blood collected from the inferior vena cava for
determination of serum glucose and insulin levels. Insulin sensitivity was

determined using the homeostasis model assessment (HOMA).

HOMA = fasting serum glucose X fasting serum insulin

22.5

The results are shown in Figs. 1-3.
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(within one to two hours of use). Prior to use, lysis
buffer was warnmed up to a 15 tenperature exceedi ng

W@ b@b/00f803 oom t enperature for a period of apprPXi/Ds106$/§23030

10

15

20

25

30 mnutes to avoid precipitation of the buffer.

Det ermi nation of glucose uptake Pre-adipocyte 3T3-L1

cells were plated at a density of approxi mately 5000

20 cells/well (in black NUNC 96 well plate 2 These
cEkample:BeSardening assmedenhf)bad@almg?g@s sithat jgrrease glucose
separat.e séeps Initially, cells were cultured in

duptakedn adipogytesye g uml (DML) (day 1 of adi pocyte

di fferﬁ?ﬁf@itehﬂggedfrﬁ?er X AfePletdbn gfby(eartg §derfifYTombinations

DML prevent's proli n and I nduces "t he expression

obf AEHnRPEMt BavSRCAHIlI @Qﬁ@ﬁ*,a ldcasa/\&pial<e enodn dudutlinr @dnulation,
in differentiation nmedium 2 ) for 3 25 to 4 days,

ahd éeste«maddnty achﬁllwimmxnmg.cﬁlmlab@ﬂpég@w%y (ﬂ$1éghf0f example,

DWVR. The gl ucose take rfor med at
othpPegkingEkper; g p@@etaﬁ%[a ge%s)p i5i5C ASSay dvere c\énducted as
eﬁcﬂgri ment (at day 7-13 of differentiation), DWV2 was

and replaced with fresh Prees nedia. Candi date
conmpounds were added 76 WD 2006/ 004803

PCT/ USK@%%Q&SQ&Q ﬂ% l\totaiss time, allow ng an incubation

peri od r oXI ma y 48 hours. On the day of the

experi ﬁ@ésnﬁﬁh{s (now at day 9 to 15 of
differentiation) were serumstarved for three hours

i n DPBSonmmgeasedim sisbfrafeereddods mees’ém@edag,px@gs pepangd as
2%@]5@1‘/%; E@lﬁfﬁéqegr $ tﬁ/rl]%cil@eac . %%ag R/Ee(ge N Ml\{lﬁ was supp%emented with

i . F
ag)-g&%%’ : 1ensc’3t Bgilgilgﬁ?g Pog%%ct‘filﬂ x%é St ﬂr) bfu‘{@ E Di('l)l%&ﬁgated fetal
’Vﬁl‘é%ﬁiﬂl‘{gf}@? r(hé’éjc 1ﬁ£ct%%té'ﬂ RYFE B 30Ikautes). Because serum can

|oact|ve ose (labeled with 14C , at a final

C@ﬂﬂéeﬂﬂﬂé rbwth Qifdh@réM:enMd drfﬂnélﬁldﬁonjaf@e@lbumsnewdot of serum was
each well) was added to the nedia for a perio

nfgsnteistféprm toIE® %daa Wﬁ eqwéﬁnrhi@ted/a@ thﬁewub@ﬁ%&%‘%?coz) until
10

| las BH ey W 1%{1%5@9%1@%6 o 1880 RO e Rhgs, cotor of

t Qﬁ%ﬂﬁll%ﬁtgfy@ Me 0 ﬁ‘ll&ii'i‘ﬁh@a{m?gﬁtlé (EndChith R i PRY, W€ discarded

neutrali ze t SIS  reaction.

Sehérieldlpdd Baxid bomditinas caextfcaddtld ahad dehetunetlesinanlin used in the
the incorporation of glucose was determ ned by

melafferentigtiom eeaiimwnt (DM baidshe tduf\feneytlatmommdmmrz (DM2).
using the McroBeta plate reader.

Differentiation medias

Differentiation media-1 (DM1) was prepared by supplementing DMEM
with 10% FBS, L-glutamine, pen/strep, IBMX (375 pM), insulin (120 nM), and
dexamethasone (188 nM). Differentiation media-2 (DM2) was prepared by
supplementing DMEM with 10% FBS, L-glutamine, pen/strep, and insulin (120
nM).
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15 The data are shown in Tables 4 and 5, below Table
4 Diflunisal M 36 18 9 0 36 1.69 1.74 1.74 1.57

w@ewabi4sonte 18 1.67 1.62 1.57 1.37 (M 9 1. 65rAT/422005/023030

10

15

20

25

1.27 1.16 0 1.52 1.19 1.12 0.99 The average fold
increase in insulin-stinmulated glucose uptake conpared
to 20 vehicle treated control was determ ned. The
average of four biological replicates is shown. At

al | cdrieparhtion of gebatinized platesan i ncrease in gl ucose

upt ake as conpared to the single ents. 77. C e
2006/ J0aboBlHET KS2 0P B2 R6RU DR SR IRIB bev/yin distlled

%‘G%Té%l"%ig/ alit_%éloa%éégpé's?c%f& 3 %)cglg %%mggawgmegas&g)ﬁ of gach cell
chu:f&?Q wil Rad l@o{fré}gd %}ﬁ%ﬁﬂ?y fiolhd denaieasigibm, ensurin% itha’c no

nsul 1 n-stinmul ated gl ucose uptake conpared to vehicle

the] @dweanfdraledwakhis solatioh vex. refilvered deavang behindry then film of
biological replicates 5 is shown. At all conbi nati qn
deeletint Bbese plotesrvenedeBde dry Hndenibedesupedueapod. Plates were

R O o1 DBy AHFEPRIG %l iy S o5t sgtution

L@ﬂgjfﬁde@%@iintc%i#gﬁé’d Btel) {‘NQ% gﬁgéj(ﬂo e deNitufe wells, After ten

ance was uced 1 n ma prague Dawl ey rats by

f Quiutueakslls Wbrdwakhddaiwit e adinoMBOPe@ftainalopérestrep. Each
derived fromfat). Drug treatment began one week

afvashingsiap sttoudeh last fori apprésmadelytiiveomigseser e
adm ni stered daily, by oral
Cell culture
3T3-L1 pre-adipocyte cells were split approximately every 2-3 days or

upon reaching a confluence of approximately 60%. Overconfluency may affect

the ability of these cells to differentiate into adipocytes.

Other reagents
D-(+)-glucose (“cold” glucose, not radiolabeled) was added to DPBS mix
to a final concentration of 10 mM.

Lysis buffer, a mixture of a base (e.g., sodium hydroxide at a final
concentration of 0.5N) and a detergent (e.g., sodium dodecyl sulphate (SDS)
diluted to a final concentration of 0.1% w/v) was freshly prepared each time
(within one to two hours of use). Prior to use, lysis buffer was warmed up to a
temperature exceeding that of room temperature for a period of approximately 30

minutes to avoid precipitation of the buffer.
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gavage for a three week period. Follow ng the three
weeks of treatnent, aninals were fasted for five hours

wd oanetsehest heti zed, and bl ood col | ect ed fr onPE€THES2005/023030

10

15

20

25

inferior vena cava for determ nation of serum glucose
and insulin levels. Insulin sensitivity was
det er nDetet mimatipn dglhoososptakies nodel assessnent

(HOWA) . HOVA = fasti n? serum gl ucose X fasting serum
i nsul i Rre-adipeoyts 3Tk 1 cslip Mresc plated RbavAensitypigapprexanately 5000

7 2006/ S2005/ 023030 le 3: . .
AN BB N RE 0 R RTaR? dhare GIEP e diferentisted into
e S A P B P S el SRy e h aintiation
coietlivmtl @119 (dhy agdnidipdclyat dififerenthtien jadoir lai periddoof two to three
i ncrease glucose uptake upon_ insulin stinmulation, as
déaxse t1all bpreyentstprplifarpiden evdindusgs fe exqupssiemef adigocyte-

I i f I t.he,.Per ki.n .El mer .145
P DR et ere oo Raredl B By Botabingnbn Mitrivitn? 4OM?) for 3
¢ “NAL o | _ .
Bl (187 aben AHEE N SIRRE pIRARES reSFRTLTFRAE P2. The glucose
puspRe askagswad peifomted Add3eTq9' of dibfdidntiadofagl e’ s
Medi um (DVEM) was suppl enented with L-gl utam ne,
peni ci TWondagsgntbrsp g exparonent((pedas 7+l8pdf didfedentiation), DM2 was

heat -i nactjvated fetal 15 bovine_serum (FBS) (heat

RV R sde Hbftedl Pessunedip. & CoBPQHNdyyere added

a ..t he ce, . Lfferentialion of

SH o BS Lyn AEOSEFE oS0 LSBT o e oy

Uéﬁt_-heh&?ieﬁn‘{kﬂﬁ, &q}gl(hbwaatd@g o 1 1ef Hﬂﬁf&%eﬁfon? WerER&)um starved

unt i | he pH was within the proper range (-7)J, as

i fodithetedwbuny it DPBS; dnagresgen solfae (018 mig and Hepms ¢ 0OmM) at pH

dye. If the nedia becanme pink (indicating a high pH),

v/ -didtearthisdnoebatios estda figsh BB ceviaaning orwlien(l 0 nM) was

af t |l s. and, denat uyr Lhsulin used in th

el tarBr AR o arOp BLy R SHeIta R Srshrsedgm cells

"Bdt WiEd aPYhegatibd boREENE v T dheSbation period of 25 minutes at
37°C, radioactive glucose (labeled with '*C , at a final concentration of 0.04 mM,
~0.26 uCi "“C-glucose in each well) was added to the media for a period of 15
minutes at room temperature. Media was next removed and cells were washed
thoroughly and lysed. Upon lysis, cells form a small, cloudy mass, detached from
the well bottom. 10% glacial acetic acid was added to each well to neutralize the
lysis reaction. Scintillation fluid was next added to the wells and the incorporation
of glucose was determined by measuring the amount of radioactivity in each well
using the MicroBeta plate reader. Compounds that exhibited glucose uptake
activity are shown in Table 4. Table 4 shows glucose uptake activity (denoted as
F (fold over base) with the standard deviation (sF)) of each of the compounds at

various concentrations. S/N denotes the signal over noise ratio.
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Differentiation nedia-1 (DML) was prepared by
suppl enrenting DVEM 25 with 10% FBS, L-gl utam ne,

w@ewbso4sep, | BMX (375 M, insulin (120 nM, anpCT/US2005/023030

10

dexai net hasone (188 nM. Differentiation nedia-2 (DW)

was prepared by supplenenting DVEM with 10% FBS,

L- gl ut bmmethepsst/oftexppriments, hisiahiskeleld nystihsts 39taed by the
2006/.004803 PCT/ US2005/ 023030 = Preparation_of _
gednsifipnaldgupedelization of eallstdgrisce fiome ¢ ngardiabetic subject, were

S 559, S8 A s S Bl b s o
T . .
TR (FEDIEE P SIHEPHELL YO8 FRYEE G o

bhbhitee cvate]l bad iEhlinWhsused ditd PEsINAS cHLIBIY eftide@Mird@ment,
behind a thin filmof gelatin. These plates were |eft

t eclbir yexergenmt $tarveidsfond 2 dall 8 dosrhiwodamPs Hi @ snedinm. Cells were
next .wa after which_a 0. S%le utaric

hed, wi t h PBS, 1
dPErtdRryRpted sﬂﬁ%ri wﬁ(ﬂ@@ frshreRenyeos sprdral foy p ggriod of two hours

: |
19 P32 AP b Rabe SRS AR L B o R

C oithédIS Rehs BRsatdE PThEAGhts VR BHsB @xpémetfRoith Ehb@sitin Table 4
for approximately five mnutes. Cell culture 3T3-L1

p(denatidosc}tsgzgel | s were split approxi mately every 2-3
days or 15 upon reaching a confl uence of

approxi mately 60% Overconfluency may affect the
ability of these cells to differentiate into

adi pocytes. O her reagents D-(+)-glucose ("cold"

gl ucose, not radiol abel ed) was added to DPBS m x 20
to a final concentration of 10 mM Lysis buffer, a

m xture of a base (e.g., sodium hydroxide at a final
concentration of 0.5N) and a detergent (e.g., sodium
dodecyl sul phate (SDS) diluted to a final
concentration of 0.1 %wv) was freshly prepared each
time (within one to two hours of use). Prior to use,
lysis buffer was warnmed up to a 25 tenperature
exceedi ng that of roomtenperature for a period of
approximately 30 mnutes to avoid precipitation of
the buffer.
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80 WD 2006/ 004803 PCT/ US2005/ 023030 Determ nati on of
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These cells were
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Triflupromazine
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Doxycycline 0.447 0.1142 3.91 19.0911 1.05679 0.0288 36.73 2121 1.7692 0.3167 5.59 21.2102
Phenylephrine
Hydrochloride 1.2537 0.089 14.09 44.187 1.1789 0.0482 2446 4.9092 1.6061 0.1069 15.02 49.0918
Diclofenac Sodium 1.3966 0.0673 20.75 30.3168 1.1322 0.0345 32.82 3.458 1.4615 0.1966 7.43 34.5803
Acetaminophen 1.021 0.1744 5.85 60.1251 1.0089 0.0416 24.25 6.6799 1.6154 0.141 11.46 66.7989
Carbinoxamine
Maleate 0.7798 0.1566 4.98 21.8995 1 0.0536 18.66 2.433 1.6842 0.1255 13.42 24.3303
Diphenhydramine
Hydrochloride 0.931 0.1518 6.13 31.1546 0.9714 0.0331 29.35 3.4613 1.9231 0.4585 4,19 34.6127
Oxymetazoling
Hydrochloride 0.8959 0.1035 8.66 35.4664 1.1333 0.0621 18.25 3.4704 1.3623 0.1591 8.56 34.7035
Imipramine
Hydrochloride 0.8539 0.0501 17.04 28.403 1.003 0.0839 11.95 3.1556 1.3218 0.0693 19.07 31.5557
Phenacemide 1.0254 0.0733 13.99 53.5407 1 0.0247 40.49 5.9484 1.3333 0.0993 13.43 59.4837
Carisoprodol 1.1305 0.0708 15.97 35.9621 1.0992 0.04 27.48 3.9954 1.3846 0.1515 9.14 39.9539
Pilocarpine
Hydrochloride 0.8768 0.1514 5.79 37.8869 1.187 0.0834 14.23 4.2092 1.2889 0.0883 14.60 42,0924
Acetrizoate Sodium 1.2587 0.0957 13.15 15.7065 0.9494 0.0464 20.46 1.745 1.3158 0.115 11.44 17.4499
Hydroxocobalamin 1.1725 0,215 5.45 6.752 1.1068 0.0352 31.44 7.5015 1.2416 0.1306 9.51 0.7501
Calcium Chloride 0.7358 0.2489 2.96 83.8859 1.0714 0.0441 24.29 9.3197 1.2121 0.1806 6.71 93,1973
Cupric Chloride 1.36681 0.0795 17.18 53.3191 1.0643 0.0326 32.65 5.9238 1.25 0.1173 10.66 59,2375
Vincamine 0.8026 0.0952 8.43 25.3976 1.1446 0.0346 33.08 2.8217 1.2619 0.0733 17.22 28.2167
Acetohydroxamic
Acid 1.0424 0,083 12.56 130.639 1.0272 0.0446 23.03 14.514 1.3333 0.1459 9.14 145,14
Dirithromycin 1.0697 0.0698 15.33 11.8561 0.9862 0.03 32.87 1.3172 1.2533 0.0543 23.08 13.1721
Sulfamethizole 1.0749 0.0786 13.68 33.9657 1.101 0.0285 38.63 3.7736 1.2 0.0806 14.89 37.7358
Ammonium Chlaride 0.8881 0.1503 591 173.288 0.8482 0.0444 19.10 19.2523 1.2105 0.0912 13.27 192.523
Tolazoline
Hydrochloride 0.967 0.0701 13.79 47.5898 0.9615 0.0324 29.68 5.2872 1.2469 0.0997 12,51 52,8724
Diphenidal
Hydrochloride 1.0194 0.1118 9.12 26.2819 0.9781 0.0357 27.40 2.8189 1.3846 0.3815 3.63 29.1992
Bismuth
Subsalicylate 1.69 0.1409 11.99 24.8575 1.0089 0.0428 23.57 3.1759 1.2108 0.1328 9,12 31.7592
PHENYTOIN 1.1755 0.1697 6.93 35.6754 0.9796 0.0345 28.39 3.9635 1.2174 0.0874 13.93 39.6354
Dicloxacillin Sodium 1.0042 0.1082 9.28 18.6968 1.0511 0.068 15.46 2.0772 1.3846 0.1962 7.06 20.7721
Indocyanine Green 0.8824 0.1506 5.86 12.0364 1.0803 0.079 13.42 1.3372 1.2 0.0405 29.63 13.3724
HEXYLCAINE
HYDROCHLORIDE 1.0422 0.0802 13.00 30.8602 1.1545 0.0663 17.41 3.4286 1.2121 0.0947 12.80 34.2857
AMANTADINE
HYDROCHLORIDE 0.618 0.0917 6.74 47.9536 0.8699 0,0666 13.06 5.3276 1.2308 0.1149 10.71 53.2765
Orphenadrine
Citrate 0.9749 0.1018 9.58 20.0887 0.9704 0.0683 14.21 2.2318 1.2174 0.0661 18.42 22.3185
Diflunisal 1.5694 0.0744 21.09 36.8314 0.9421 0.0315 29.91 4.0767 1,2308 0.13486 9,14 40,7674
DIPHEMANIL
METHYLSULFATE 1.2078 0.0672 17.97 24.5269 0.9708 0.0573 16.94 2.7249 1.2308 0.2763 4.45 27.2494
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10. R2R7oub-106di%icati 049 nd bar9dtidnsidhe Yeb@Maddemethod and system
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invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the
invention that are obvious to those skilled in the fields of medicine, immunology,
pharmacology, endocrinology, or related fields are intended to be within the scope

of the invention.

What 1s claimed is:
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1810¥tbrated édAiRatd 4FDofiber0 2anPg e fiBlozill 36 83 WO
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evocabast i ne Hydrochl arjde 1.272 .1069 11,91 ..
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sél%gt%% from the group consisting of sulfonylureas, non-sulfonylurea
secretagogues, insulin, insulin analogs, glucagon-like peptides, exendin-4
polypeptides, beta 3 adrenoceptor agonists, PPAR agonists, dipeptidyl peptidase
TV inhibitors, biguanides, alpha-glucosidase inhibitors, immunomodulators, statins
and statin-containing combinations, angiotensin converting enzyme inhibitors,
adenosine A1 receptor agonists, adenosine A2 receptor agonists, aldosterone
antagonists, alpha 1 adrenoceptor antagonists, alpha 2 adrenoceptor agoﬁists, alpha
2 adrenoceptor agonists, angiotensin receptor antagonists, antioxidants, ATPase
inhibitors, atrial peptide agonists, beta adrenoceptor antagonists, calcium channel

agonists, calcium channel antagonists, diuretics, dopamine D1 receptor agonists,
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agonists, dopamine uptake inhibitors, G protein-coupled receptor modulators,
glutamate antagonists, glucagon-like peptide-1 agonists, insulin sensitizers, lipase
inhibitors, melanin-concentrating hormone receptor antagonists, nerve growth
factor agonists, neuropeptide Y agonists, neuropeptide Y antagonists, SNRISs,

protein tyrosine phosphatase inhibitors, and serotonin 2C receptor agonists.
5. The composition of claim 4, wherein said sulfonylurea is selected from
the group consisting of acetohexamide, chlorpropamide, tolazamide, tolbutamide,

glimepiride, glipizide, and glyburide.
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12. The composition of claim 4, wherein said angiotensin
converting enzyme (ACE) inhibitor is selected from the group
consisting of benazepril, captopril, cilazapril, enalapril,
enalaprilat, fosinopril, lisinopril, moexipril, perindopril,

quinapril, ramipril, and trandolapril.
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is formulated for systemic administration.

19. A method for treating, preventing, or reducing a metabolic disorder in a
patient in need thereof, said method comprising administering to said patient

(1) bezafibrate or an analog thereof; and

(i1) diflunisal or an analog thereof,
wherein said bezafibrate and diflunisal are administered in amounts that together

are sufficient to treat, prevent, or reduce a metabolic disorder.

20. A method for treating, preventing, or reducing a metabolic disorder in a
patient in need thereof, said method comprising administering to said patient
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wi t hout departing from the scope and spirit of the
invention. Although the invention has been described

in  copmeqtibonethbllbfeRasi 19 or deshuther eompdisimpradminigtering to said
shoul d be understood that the 10 i nvention as_ cl aj med
spatidnd arthirdgennshiegted ifrrin s groupwonsispag iof sulfonylureas, non-

enbodi nents. | ndeed, var,j ous di ficati ons of .t.h .
dealdm e e EoE i YD THIOSS BUuReLH g tides.

ﬁ% %e? 0 1%‘3?#@%%%%5) eg;@c’at%kj%drggoée%@ga%’oﬁﬁs% (iﬁPzQRoalgonists, dipeptidyl

Lo e Hiohd arnac endocri nol ogy, ‘or
r - inflbi b beluvbiiihde inhébisepe of
tﬁeﬁt{l nvg%Wgnﬁlgg@%g?&?gsglagﬁﬁe%ui s:1 85 1V\D il

2 0061 POARIRIRGTY, Y5206 ZhA 28AR0Oconthiming combinations, angiotensin
conposi tion conprising: (a) bezafibrate or an anal og.
t henenting sndyips )inkibitoghiadanosne A 18AAtEH2EHEFiEoRC enogine A2

IEREE RSO T e ——

3?2%#%%0?:%})‘[&10&@5%%, alph £%8fhocGtof BB Ss LarBbRRAGH @ceptor
antagonists, antioxidants, ATPase inhibitors, atrial peptide agonists, beta
adrenoceptor antagonists, calcium channel agonists, calcium channel antagonists,
diuretics, dopamine D1 receptor agonists, endopeptidase inhibitors, endothelin
receptor antagonists, guanylate cyclase stimulants, phosphodiesterase V inhibitors,
protein kinase inhibitors, Cdc2 kinase inhibitors, renin inhibitors, thromboxane
synthase inhibitors, vasopeptidase inhibitors, vasopressin I antagonists,
vasopressin 2 antagonists, angiogenesis inhibitors, advanced glycation end product
inhibitors, bile acid binding agents, bile acid transport inhibitors, bone formation
stimulants, apolipoprotein A1 agonists, DNA topoisomerase inhibitors, cholesterol
absorption inhibitors, cholesterol antagonists, cholesteryl ester transfer protein
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2. A conposition conprising: (a) bezafibrate or an
anal og thereof; and (b) cinnamc acid or an anal og

W b@oeofs)3 wherei n sai d bezafibrate and difl unPGHUSENE023030
present in ampbunts that, when adm nistered to a
patient, are sufficient to treat, prevent, or reduce
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chesieiacaimledEerRios m af@ffff,cgél}taa%%ﬁlil‘i%go@s%la %@&@EPB‘#M
FEEREAE e e d ——
aﬁ&ﬁﬁﬁﬁ@ ?éc%PtcH léﬁfb)gvoﬂs%s GEGYAS R wihifaBlek 8B6Sists, neuropeptide Y
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er ase I nHi bi toFs, protein kinase
| pRbBktsonsuropesdd Yrassponisthj $INRds, proteemntymosinhiphiospratase
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i tifliibitorsy snd serobgrin S IecEpiRheEGWAISst s, vasopressin 2
ant agoni sts, angi ogenesis inhibitors, advanced
gl ycation end product inhibitors, bile acid binding
agent s 5, bi [ t A pE-bL 1 gr : -om the
For et Pan L il & HEERR e hBEhELHARfIOHPRRcn iy selegted from the
t gl EFRiaER dMitickiHeRbmide bl @ptaohidepotazinide, tolbutamide,
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eglieneptiride,sflgmizide parel glyhntidgoni st s, cyt oki ne synt hesis
i nhi bitors, DNA pol ynerase inhibitors, dopam ne D2
receptor agoni sts, endothelin

24. The method of claim 22, wherein said non-sulfonylurea secretagogue is

nateglinide or repaglinide.

25. The method of claim 22, wherein said insulin analog is selected from
the group consisting of insulin lispro, insulin aspart, insulin glarginine, NPH, lente

insulin, ultralente insulin, humulin, and novolin.
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receptor antagoni sts, growth hornone antagoni sts,
insulin sensitizers, |lipase inhibitors, lipid
wp@egoend4tas i on i nhibitors, |ipoprotein A antagoPCBUS2005/023030
iicrosomal transport protein inhibitors, mcrosoma
triglyceride transfer protein inhibitors, nitric
oxi de f(%/.ﬁﬁé‘ﬁ%thm bﬁbﬁaﬁﬁ%z, Phlefdiz isBE PRARESagonist is selected from
phosphol i pase A2 I nhibitors, radical formation
apepreiscomdigtigd ef balggitagais, troghiizagenpigtitazone, ciglitazone,
prostagl andin synthase stinulants, reverse .
cinglitazomeotosiglitazps, dargitascaee prglithrene ngtagditazone, KRP-297,
inhi hito I ' n.r 0 I
ek he T ok GaSEphm R GrdS L fERBRe Lol o,
i(SW?H@rSSanBIF‘T xane A2 antagonists, anylin
agoni st's,”’cannabi noi d receptor antagonists,
chol ecyst oki ni n A agoni sts, corticotropin-rel easing
factor agonists, dopam ne uptake inhibitors, G )
pr ot ei 27.cdhpneethod of ptasm 2% atheaeivrsgid biguanidess anetformin or
ant agoni sts, glucagon-|ike peptide-1 agonists, insulin
siBf Pﬂﬂﬂl{gb’:bulfﬁdﬁase i nhi bitors, nelanin-concentrating
hor none receptor antagonists, nerve growmh factor
agoni sts, neuropeptide Y agonists, neuropeptide Y
ant agopg Strsie nIRbE of cRHAL B, Rvliettidsdaie apbasgosAdsse inhibitor is
i nhi bitors, and serotonin 2C receptor agonists. 5. The
caumpbsdd oromiglitotl ai m 4, wherein said sulfonylurea is
selected from the group consisting of acetohexam de,
chl or propam de, tol azaini de, tol butam de,
gl i mepLride, glipi,zi . | yvburide. 87 .
3006, B9 pdTestetBassSRinath sEh i€ i an pifmgdulator is a
cl. al: wherel ' < | urea secretagogue
i é&lﬁlg%)ébgehy@f %52‘1’1@?@ %ggﬁgbﬁﬁgeﬂﬂgx The conposition of
claim4, wherein said insulin analog is selected from
the group consisting of insulin |ispro, insulin .
aspar t 30i el methgdarfglaim2?, Wimein said angiaiengip gonverting enzyme
ultralente.insulin, mul i.n, and nov.ol.in. .8. The . .
B bBitopis t\Gited MO apHD AR HRARS DapHAPLL. Gaptopril
select f t NSiLSY b [ {1ag o -
¢ PAGFPER, oA, BEAPIUE, ESREbSL R il Al S B0 opri,
r gﬁhﬁpm,%ﬁﬁﬁrﬂ,%ﬂg{arﬂ@wﬂ., engl i tazone,
net ogl i tazone, "KRP-297, "JTT-501, NC-2100, NI P-223,
MCC- 555, L-764486, CS-011, Gl1262570, GWAB47845, and

FK614. 9. Th It f clai . Wh e i d .
bi guanBde "El@elwg?m}%?&rﬁlﬁ%ggg, wﬁeraegnrr;af{d angleortglllsrlln Tlall'eceptor blocker 1s

selected from the group consisting of candesartan, eprosartan, irbesarten, losartin,

telmisartan, and valsartan.

32. The method of claim 22, wherein said antioxidant is selected from the

group consisting of nicotinamide, vitamin E, probucol, MDL29311, and U78518F.

33. The method of claim 22, wherein said exendin 4 1s AC2993.
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met f onni n/ gl yburi de. 10. The conposition of claimd4,

wherei n sai d al pha-glucosidase inhibitor is acarbose
w@eooaiogdsni ol . 11. The conposition of claimd4, MEUS005/023030

sai d i nmmunonodul ator is a corticosteroid,

cycl ophospham de, or NsIDI. 12. The conposition of

claim4, wherein said angiotensin converting enzyne

(ACE) inhibitor is selected fromthe_ group cgnsisting
of bend%ephrimethggiodsiaim 22iwhergiwrsand shiwapaprile peptide’is GLP-1.

enal aprilat, fosinopril, lisinopril, noexipril,

perindopril, quinapril, rampril, and trandol april.

88 VWO ?r@._o%Q%%%d%@%y%%%/c%%s@ﬁéswhé% said composition is
conposition of claimé4; erein said angiotensin Il

r ésepilaved fbt okt @adnmisissatieat ed from the group
consi sting of candesaitan, eprosartan, irbesarten,
losartin, telmsartan, and val saitan. 14. The

SerEor o HhsnPhd iy MRSl SRy SF e lincwosivon s
VEGAIA foPLARUGRL adfRidPAh, and  U78S18F. 15, The

conposition 0O alm erein said exendin 4 is
AC2993. 16. The conposition of claim4, wherein said

gl ucagon-li ke peptide is G.P-1. 17. The conposition
of any3@ndhsfmethaidms abyidie aftedaigisnl %3P dwhersosaid faist and second

is fornmulated .for oral.admnnistration, 18. The

cBAFHE TS AHMBYStEF Whbirn U B Sagh@heiher ei n sai d
conposition is formulated for systemc
admnistration. 19. A nethod for treating, preventing,

or redyggi NtheamBBIcANT d1§int!B 3 OKBSkIH $hid firPeddescohd apesd are
thereof, said method conprising admnistering to said
patinemisteféd wihnaf/i dayatod each athernal og t her eof ; and

(ii) diflunisal or an analog thereof, wherein said

bezafi brate and diflunisal are admi nistered in anmounts

that t gg.et'ﬁleermethod of claim 38, wherein said first and second agents are

administered within 24 hours of each other.

40. The method of claim 38, wherein said first and second agents are

administered within 1 hour of each other.

41. The method of any one of claims 19-40, wherein said metabolic

disorder is diabetes or obesity.

42. A kit comprising:

(i) bezafibrate or an analog thereof, and

(i1) instructions for administering said bezafibrate and cinnamic acid or an
analog thereof to a patient having or at risk of having a metabolic disorder.
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s?]isﬁlﬂil‘r?tvgfg %Hlﬁ@%?&’ﬁr%f‘%%ﬁrm agoni sts, DNA
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47. A kit comprising:

(i) a composition comprising bezafibrate or an analog thereof and diflunisal

or an analog thereof; and
(ii) instructions for administering said composition to a patient having or at

risk of having a metabolic disorder.
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i nhibitors, selective estrogen receptor nodul ators,

squal e ppxi dase. i nhi bitors, squal ene synthase

inhibi?§r2§ﬁﬁﬁpgﬁﬁ@%5he A2 antagonists, ainylin

agoni sg: i hol.d nt agoni st s,

choIec&2Pgégﬂﬂﬁgkgqgﬁg%&§§Q%Q%g?ticotropin-releasing

fact or (idodifiugisal ofl QP analBg theeakandnhi bitors, G

pr ot ei n-coupl ed receptor nodul ators, gl utamate

ant agofiis tsstrugtions foredminestemeg saiddezafibigdnasd said diflunisal to a

insulin sensitizers,_ lipase inhjhitors,

nRMEFIt Ay B entiask ofghavimes Asrdabliediserdesnt agoni st s,

nerve growth factor agonists, neuropeptide Y

agoni sts, neuropeptide Y antagonists, SNRIs, protein

tyrosigg NS Tl Xell ' ;
econt of Ao oo AR ot L L A SEICRGRIBAE amlos s
ssdldctsd ffamyhe peap onsstiagtofbififibmteneiprefitaafe, clinofibrate,
consi sting of acetohexam de, chl orpropam de,

t elodtbanticdetofibsatpucanfibieate, agdi gamfibiogd; gl i pi zi de, and

gl yburide. 24. The nmethod of claim 22, wherein said

non- sul fonyl urea secretagogue is nateglinide or

repagl kni de e gﬁ#ﬁ f claim?22, wherein said
insuliﬁma%%F%éEPgaggfec é%g%'on1 the group consi sting

of i ns)iaPPARPAgonidtNgad i n aspart, insulin glarginine,
NPH, lente insulin, ultralente insulin, humulin, and
novol i th) difluyisebonsl e eg sharay, ¥groeis/ 0REDBAR égomlibicand

thod of claim?22, wherein sajd PPARy. agoni st i
g&fgaliag afg Bgsent in amounts that, Wilen adm@l/lstegeél toa pat?ent, are

sufficient to treat, prevent, or reduce a metabolic disorder.

52. A composition comprising:

(a) a PPAR agonist; and

(b) cinnamic acid or an analog thereof, wherein said PPAR agonist and
diflunisal are present in amounts that, when administered to a patient, are

sufficient to treat, prevent, or reduce a metabolic disorder.
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t he group consisting of bal aglitazone, troglitazone,
pi oglitazone, ciglitazone, englitazone,

WO e®bgh48bmzone, darglitazone, englitazone, PCT/US2005/023030
netoglitazone, K RP-297, JTT-501, NC 2100, N P-223,
MCC- 555, L-764486, CS-011, Gl262570, GW\B47845, and
FK614.552 ﬁheTékﬁn??éiﬂeﬂ oPl1a3h®s IMHL82 WhEed Said PFAR agonist is a
bi guanide is netformn or netformn/glyburide. 28.
_ hpesisef claim 22, wherein said al pha-gl ucosidase
inhibitor is acarbose or mglitol. 29. The nethod of
claim 22, wherein said i mrnunornodul ator is a

corticosteroid, cycl ophosphanm de, or NslDL. 30. The .
met hodbdof Tlee epmpesitiontediclaim hivheral tid E@Aﬁv agonust is selected

&?\%\{13{1% éggﬁg@sﬁ}%ﬁﬁ@ﬂ%@ﬁ ?xl%gﬁliag% lgg}?iitogﬁtafzroﬁgj ciglitazone,
o REARNL! rosﬁ%ﬂh%ﬁé, ldar%ﬂ@id?ig,r éﬁ@ftaz&ﬂa? in@elitdzone, KRP-297,
15" exrprrl, pr

_noprli, erindo , quinapril
rani-Boi | NCapHo®, naIreb aavidC-533, LTre46t 6660 bf, @124RAV0,
22, wherein said angiotensin Il receptor blocker is

SeMeRti8d 5§ podnEideEl 4gr oup consi sting of candesartan,
eprosartan, irbesarten, losartin, telmsartan, and
val sartan. 32. The nethod of claim 22, wherein said

anti oxi da IS I e - i St - .
i cot | o e cOpREsETE s S BHDRARRT Bhghingh third
UJ)%%% S€lectedZromhBRe g% cbrifstil %ﬂﬁu?t%ngmeﬁsﬁ; nonsslfdnylurea
exendin 4 is AC2993. 92 WD 2006/ 00480

Pééng spﬁﬁlﬁﬁﬁ, Bulifl healoes,igidcagonelilké petdeswhregnstin:4

sai d glucagon-1ike peptide is GLP- 35. .Th thod ..
OPOIﬁ]Eﬁ?PW, betac &d%og@i%%gWFaJ%A%@%ﬁﬁﬁE%}%ﬁ peptidase

is .farnmulated for or adm ni strat. .
SR Bl GBS LB o R, st
B T oV BH RS sgRUBLAL L o Spbanvion
andbreRiRNA 1 r8gpibsagoristadidendsine etiraveptur agddistapilosterone

each other. 38. The nethod of claim37, wherein said .

f amtagomints, skvbandadrgaaeepterrantagonists, alpha 2 adrenoceptor agonists, alpha
2 adrenoceptor agonists, angiotensin receptor antagonists, antioxidants, ATPase
inhibitors, atrial peptide agonists, beta adrenoceptor antagonists, calcium channel
agonists, calcium channel antagonists, diuretics, dopamine D1 receptor agonists,
endopeptidase inhibitors, endothelin receptor antagonists, guanylate cyclase
stimulants, phosphodiesterase V inhibitors, protein kinase inhibitors, Cdc2 kinase
inhibitors, renin inhibitors, thromboxane synthase inhibitors, vasopeptidase
inhibitors, vasopressin I antagonists, vasopressin 2 antagonists, angiogenesis
inhibitors, advanced glycation end product inhibitors, bile acid binding agents, bile
acid transport inhibitors, bone formation stimulants, apolipoprotein Al agonists,

DNA topoisomerase inhibitors, cholesterol absorption inhibitors, cholesterol

~ antagonists, cholesteryl ester transfer protein antagonists, cytokine synthesis
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adm nistered wwthin 7 days of each other. 39. The

nmet hod of claim 38, wherein said first and second
wao@asssey e admi ni stered within 24 hours of eBChUS2005/023030

ot her. 40. The nmethod of claim 38, wherein said first

and second agents are administered within 1 hour of

eiagibirldDN Mpolyhiaseinhiites, ®prunine DY reekpioi®gdfistk) endothelin
wherein said metabolic disorder is diabetes or

otseeptoy alleomAtS; gtowmﬂmmmmgmtz(gmme,zmﬁulm sersitizergriipase
anal.og t d(ll i.nstruyuctions for
azaﬁm%?)g% le @’65%1 H%W%eh%ﬁmoanﬁ Auiiaegrist gHctgiomal

s%grt éﬂ‘é%eiflg E lﬁlﬁltér ?g{olk nﬁgék% %%éagr%%éiglo@%ftem inhibitors,
1%@&2@@%@@%@5 @nhlﬂﬁorsAokicﬁmﬁg @f@éhﬁ% 'dﬁl?li)ﬁp;hbhpase A2 inhibitors,

bezafi brate or an anal og thereof;

i rasliqal Gotinwateonf agorasts; platl e ralggge@aod alnereminidbs, qirestagldmdin
di fl unisal qQr an analgg_ thereof to a patient havi
ofle’é]ilaSPlS%lPimHPn‘ﬁaKﬁVﬁbseac ssel #r@nsm%wwﬁtmsmw fingse inhibitors,

(IR ogth brseorrRoaRerte, APeRRCLEBAI ST ibudR squatene
ﬁ%%lﬂ%éqﬁhmtm t&ron%bxaaea&pgnﬁa Sﬁ@%f abf 1R RRhiea teagpabinoid

ng of at ri'sk of having a nBtabolic di sorder.

Acdseptot anfapbaistg ch(ﬂe)cys:ﬂohnmmﬁmgﬂnds,ocrorano’aopjlnegleasmg factor
thereof; and (ii) instructions for adm nistering said
cagqmﬁs dopsiming wgtakezahibsioss, &7 protain-camied geqental appdilgtors,

d entanﬂa@ %q%?grluga%ﬂ%f]gq ﬁe&atpc%; ago%ga; uﬁp&ﬁnsmzels lipase
PRSP AEEALLR AL 1 RIELSBAISHRL 0, v vy
| PR tdTUoh RS nleafoRGHdBINS hg@m@t@ BAirdpRITOY atﬂt@gbﬂlﬁs 38SNRIs,

patient having or at risk of having a netabolic
dpteidéyrosine phosphatase inhibitors, and serotonin 2C receptor agonists.

56. The composition of claim 55, wherein said sulfonylurea is selected
from the group consisting of acetohexamide, chlorpropamide, tolazamide,

tolbutamide, glimepiride, glipizide, and glyburide.

57. The composition of claim 55, wherein said non-sulfonylurea

secretagogue is nateglinide or repaglinide.
58. The composition of claim 55, wherein said insulin analog is selected

from the group consisting of insulin lispro, insulin aspart, insulin glarginine, NPH,

lente insulin, ultralente insulin, humulin, and novolin.
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47. A kit conprising: (i) a conposition conprising

bezafi brate or an anal og thereof and diflunisal or an
wae@bogisvher eof ; and (ii) instructions for PCT/US2005/023030

adm ni stering said conposition to a patient having or

at risk of having a netabolic disorder. 94 WO

2006/ GRABHAR Fiekh&iSRO0 D CRIAD, witkereih duid bipmapidesis mgetformin or

(i) bezafibrate or an analog thereof; (ii) cinnamc

agéttoramingglybunddeog t hereof; and (iii) instructions for
adm ni stering said bezafibrate and said cinnam c acid
to a patient having or at risk of having a netabolic

di sor gﬁeq h’gﬁeg%?rﬁpié%ifipﬁi% icﬁai[i?ni @yﬂé&ilpﬁ%&gﬁgﬁtﬁﬁ%}d% inhibitor

anal o unis or an an er eof ;

ngcéﬂbioisg ol REbMgt i ons for admi nistering said

bezatibrate and said diflunisal to a patient having

or at risk of having a netabolic disorder. 50. The kit

of any of clains 42-49, wherein said bezafibrate .
anal ogp1.sThe epmppeidionradialaiped @:r‘Bh%feblb??ééé]F‘ini‘F&uB‘PmOdulatm 1sa

binifibrate, ciprofibrate, clij i brate, clofibrate,
ét%”le%ﬁtﬁlioé‘,i qy&ifﬁ?h%?%%f@l,d%a%ﬁégﬁ%fi brozil. 51. A
conposition conprising: (a) a PPAR agonist; and (b)

di flunisal or an analog thereof, wherein said PPAR )
agoni sg2 affle cBirfgouRiosadf dien B eeastein saidrngidtensihabpverting
when adm nistered to a patient, are suffi.cient go )
tereatme phEER mhibior isedlastechirom tis@rpep apawsiyrg of Benazgpril,

FEEE T b e
e AN i R S

treat, prevent, or reduce a netabolic disorder.
63. The composition of claim 55, wherein said angiotensin II receptor

blocker is selected from the group consisting of candesartan, eprosartan,

irbesarten, losartin, telmisartan, and valsartan.

64. The composition of claim 55, wherein said antioxidant is selected from
the group consisting of nicotinamide, vitamin E, probucol, MDL29311, and

U78518F.

65. The composition of claim 55, wherein said exendin 4 is AC2993.
66. The composition of claim 55, wherein said glucagon-like peptide is

GLP-1.

67. The composition of any one of claims 51-66, wherein said composition

is formulated for oral administration.
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95 WD 2006/ 004803 PCT/ US2005/ 023030 53. The
conposition of claimb51 or 52, wherein said PPAR

wW@oweiesod s a PPARy agoni st. 54. The conposi t PONUSE005/023030
cl ai m 53, wherein said PPARy agonist is selected from
t he group consisting of bal aglitazone, troglitazone,
pi oglitazone, ciglitazone, englitazone,
rosiglitazone, darglitazone, englitazone, ) . o
net ogl P adgecongrpitpgryofl anyrmeofi clags 2161, whepeipzgid composition

- 555, L-764486, .CS-011, GL262570, GAB47845, and

FREPATUEECA R SIS IS GBI SHOBny of cl ains 51-54,
further conprising a third agent selected fromthe
group consisting of sul fonylureas, non-sulfonyl urea
secr et agoguasthddfotltidating NerelveRtiaf dragducifl Uaae@bolit Késorder in a
peptides, exendin-4 polypeptides, beta 3 adrenoceptor
apamérd i neppArRragp niidirsethodpemprthhg pdminigzsiag thwaid patient

i nhi bi t.or i guani des, al pha-gl ucosi dase inhibitors,
innunobgééﬂpgk6E§ngﬁngns and st atin-contai ni ng
conbi naty . ' [ rting enzyne
inhibi?%*@?ﬁmgggg%géﬁgaﬂgtﬁ%%égtor agoni sts, adenosi ne

A&/h'gﬁ‘éiﬁ RO PPQRQL:}%B&S‘L ahd ﬁ?ﬂlgrfig%gar% %ggﬁgi@féiréd $h abBAR that

1 adrenocept or agoni st s, _ nocept or
agspRetisdrare ahffitdent2o aat POERAIOSr :RIQOE 8 nSetalbdlYi Alserdn
receptor antagoni sts, antioxidants, ATPase

inhibitors, atrial peptide agonists, beta adrenoceptor

ant agopi.st,s, cal cium channel agonists, calcium . .
channelVar %ﬁ@if%,wﬂa&emeé@l} BRI ARCIRG Bgppts disorder in a

A nes F RRAESR b ARERON Vo B aBRRLRe gpid pationt
phosphgghqqy@Rq%@thuﬁﬁjbitors, protei n kinase

inhibitors, CdcZ kinase inhibitors, renin inhibitors,

t hr onbGxeciansynt fad er ianhinblagathsreofasopept i dase

i nhi bitors, vasopressin | antagonists, vasopressin 2
amhgtrinisstslP ARyiaggaisé end cinaniipiacst are agaviatstesgd in amounts that
gl ycati on en roduct inhibitors, bile acid bindin

a T a5p Saftidetds feah POV FicgREAIctpRple disorder.
formation stinmulants, apolipoprotein Al agonists, DNA

t opoi sonerase inhibitors, cholesterol absorption

inhibiVqumeQHahﬁakﬁ&Qﬁnl@@BﬁggﬁﬁﬁkﬁﬁnQHﬂhﬁﬁkﬁﬁﬁbnﬁth;aPPﬁﬂ&y
ester transfer protein antagonists, cytokine synthesis

98g 2006/ 004803 PCT/ US2005/ 023030

72. The method of claim 71, wherein said PPARY agonist is selected from
the group consisting of balaglitazone, troglitazone, pioglitazone, ciglitazone,
englitazone, rosiglitazone, darglitazone, englitazone, netoglitazone, KRP-297,
JTT-501, NC-2100, NIP-223, MCC-555, 1.-764486, CS-011, GI262570,
GW347845, and FK614.
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i nhi bitors, DNA pol yrnerase inhibitors, dopam ne D2
receptor agonists, endothelin receptor antagonists,

W@ e@aHishdr none ant agoni sts, insulin sensitizeP&T/US2005/023030
lipase inhibitors, |ipid peroxidation inhibitors,
| i poprotein A antagonists, mcrosomal transport
prot eiry i RNPE&@Bising: Crosomal triglyceride transfer
protein inhibitors, ™nitric oxide synthase inhibitors,
oxi di ZiingPRgdhtgoniphyaaghol i pase A2 i nhi bitors,

ant 2 SRSTGHS (GGRAIHeri By AEHASA R AR ARG binnamic acid or
hol est .. 1 t ' - L
s R SEloL il TR o ek B o G e sorder.

squal ene epoxi dase inhibitors, squal ene synthase

i nhibitors, thronboxane A2 antagonists, anylin

agoni s14,A Gatvwabprisind: receptor antagoni sts,

chol ecystokinin A agoni sts, corticotropin-releasing
fact oré) adb iR agon@bpadi ne upt ake inhibitors, G

prot ei n-coupl ed receptor .nodul at o gl ut amat . .
ant ag o&})éf@%ﬁmﬁ%ﬁ EBWIREWBEEFPH@%A%%%‘P&%%@ {iflupisgl or an
< 9 v i bit : bR
R e o PARAY pR e AL (A RIS
agoni sts, neuropeptide Y agonists, neuropeptide Y
antagoni sts, SNRIs, protein tyrosine phosphatase

i nhi bi 79rA kibeaingesioggoni n 2C recept or agoni sts. 56.

The conpasiti.on of claim 55, erein said sul fonyl urea

is sel @Ed@nlﬁﬁcﬂﬁ@r@m&%@}?ﬁ%@ ting of

acet ohgxam de,.. chl.or pr ' LRSS - st or

t ol but §fy:)1 183@%??_@9%3[%&%2@%6?1 ?1& Stza?(%je, an%quggug]?%lé agomst of an
S¢nald; % eh&GROPRSA ght‘i’éhtq{avﬁig%ﬂﬁt@%k yherehd a sadtdbolic disorder.
non-sul tonyl ure secretagogue is nateglinide or

repagl i ni de. 58. The conposition of claim55, wherein

said insulin analog is selected fromthe group
consi s¥bnd) kot ComPUPINE: | i spro, insulin aspart, insulin

gl argi nsne, NPH, .lente insulin, udltralente insulin,
hurul i b CHIRFIHG ST A a@%ﬂ%@%@?fé&a 03 |
PCT/ Usﬁi%gg{sg‘aggg’i% fé%dm?ﬂﬁt&?#@ﬁé?nd Ein@AnfE a6idedd® #PPAR agonist or

wher ei Iguanide Is ne n or

neh haawerthetaphts bgaticilhavihe ot anpsis of havingfa mb@mboliéGisorder.
wher ei n sai d al pha-gl ucosi dase inhibitor is acarbose
or mglitol. 61. The conposition of claimb55, wherein

said i n dulataor is a
} } A %’rco comprising:

(i) a composition comprising a PPAR agonist or an analog thereof and

cinnamic acid or an analog thereof; and
(ii) instructions for administering said composition to a patient having or at

risk of having a metabolic disorder.
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corticosteroid, cyclophospham de, or NsID . 62. The
conposition of claimb55, wherein said angi otensin
w@oweeo4sdng enzyme (ACE) inhibitor is sel ecteplCT/D82005/023030

t he group consisting of benazepril, captopril,
cilazapril, enalapril, enalaprilat, fosinopril,
l'isi nopy i A kif®SpRAEin: perindopril, quinapril,

ram pril, and trandolapril. 63. The conposition of

cl ai m($Ba compositionsaintprasing otPPSR agbnist ex apenrlog thereof and

bl ocker is sel ected frgmthe group consisting of

diflveisal eum aedlpgdbereah,and; r besarten, | osaitin,

tel msarta nd val sartan. .64, - It ; t
ol ai m @8 St B Rl en Y s oA G 1 A Bpfnt baving orat
t anaksbbng dfforddrcot i nam de, vitam n E,
plﬁgﬁgig?ﬁn%wSll, an<§)1 678518F. 65. The conposition

of claim55, wherein said exendin 4 is AC2993. 66.

The conposition of claimb55, wherein said

gl ucagdn- A ki compristhg:is GLP-1. 67. The conposition

of any, .one_of_cl ai 51- 66 reip said conposition

i s forfp tPe%Rfanggfglr a%aﬂ?lﬂ\év&f‘?rg?ﬁon. 98 WO

2006/ 0Q48 ; Bof- TR conposi tion of

any on@ﬁocgﬁ%{)naq}yrr#%%%gg%\%\%gﬁ}elianOs’ai d conposition is

for nul {ﬂi? thshiRICtions FRM diniathiterin g t4id tHRXR agBnisAane shidctinnamic
for treating, preventing, or reducing a_metabolic

dasidrtd erpatienthayiagiosmnt risk ofi bevingtremetgbolis sligpragt hod
conprising adm nistering to said patient (i) a PPAR
agonist; and (ii) diflunisal or an anal og thereof,

wher ei g,sai g:, PPARy. ni st and diflunisal are

adm ni gpe%glticﬁ%ﬁgﬁs that together are sufficient

to treg&gaW&R%nis@br%ﬁ@ﬂﬁ@g&hé@bﬁbm ic disorder. 70.

A neth for treating, preventing, or reducing a

met abo(iicdifffuntsatier an mnalogheieefitanidn need t her eof, said

met hod conprising adm nistering to sajd patient (i. .
PPAR aidiiiegtruckiogs (o5 3dmimisarng said Pff%ﬁ agOmih épééagd diftunisal to

! gepra%g&, having or at risk of having a metabolic disorder.

81. The kit of any of claims 73-80, wherein said PPAR agonist is a PPARy

agonist.

82. The kit of claim 81, wherein said PPARy agonist is selected from the
group consisting of balaglitazone, troglitazone, pioglitazone, ciglitazone,
englitazone, rosiglitazone, darglitazone, englitazone, netoglitazone, KRP-297,
JTT-501, NC-2100, NIP-223, MCC-555, L-764486, CS-011, GI262570,
GW347845, and FK614.
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wherei n said PPARy agoni st and cinnamc acid are
adm nistered in anounts that together are sufficient

W@ 00b/0@®03 prevent, or reduce a netabolic di soPdEDS2083023030
The nmethod of claim®69 or 70, wherein said PPAR

~agoni st is a PPARy agonist. 72. The nmethod of claim

71, wRer e\ BogpbsitiBRARBmmeng:st is selected from the
group consisting of balaglitazone, trogli tazfo{ueB _

pi ogl (a)az first agentglelecteod from awnghe phthsmgents of Table 1; and
rosi glitazone, darglitazone, englitazo

net ogl(P} asenead agepl, ygierein;spid g ,ndl@@-e?q](ef"(f ’eleﬁFe& 98&1 the group

e T e T e

%ﬁﬁmg' %hi& ohdlkedPHAR @gadisy; Yant7,FR6 14 stipemidyp peptidase IV
or &adm ni gterl ng Sai d PPAR agoni st and cinnamc acid
aihibaor,ighagde bizelidinedmnsanipbatglhecsidase dRIRIOF, sk

f havi t abol i c di . 74. A Ki i Sing.

e RARRsgEH, SO RIS ORISR GRS e (ACE)
dm, nj steri. ' PPAR | St i.f: i |

Aealg T« s EpSRg T seoRIr PO L bl SF 7 2

2\?}}{%‘«1%%1 @ai{i?%r?\tb%ﬁhg af saHdeEond Beer akd Hregomiini shagits (ligt, when

uni sa og thereof; and (ii) instructions )
f iRt RS erhasned] stedufficiehsal trergpray BRAR: sggbisie gt metabolic
or an analog thereof to a patient having or at risk
odistnalei.ng a nmetabolic disorder. 76. A kit conprising:
(i) cinnam c acid or an analog thereof; and (ii)
instructions for admnistering said cinnamc acid and

a PPARB%?%Q% %gnlng){?siéﬁ)ﬂhmhﬁg 38 hehaRE chpdisRat dighér more

havi ng aving a hetabolic disorder. 77.

A KditiofAMYeh il RtEctdd From TEBlRASI tion conprising a PPAR
agoni st or an analog thereof and cinnamc acid or an
anal og t hereof; and

85. The composition of claim 83, wherein said sulfonylurea is selected
from the group consisting of acetohexamide, chlorpropamide, tolazamide,

tolbutamide, glimepiride, glipizide, and glyburide.

86. The composition of claim 83, wherein said non-sulfonylurea

secretagogue is nateglinide or repaglinide.

87. The composition of claim 83, wherein said insulin analog is selected
from the group consisting of insulin lispro, insulin aspart, insulin glarginine, NPH,

lente insulin, ultralente insulin, humulin, and novolin.

88. The composition of claim 83, wherein said biguanide is metformin or

metformin/glyburide.
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(i) instructions for adm nistering said conmposition

to a patient having or at risk of having a netabolic
waele@enadsns 100 WO 2006/ 004803 PCT/ US2005/ 02303RCT/U820054023030

kit conmprising: (i) a conposition conprising a PPAR

agoni st or an analog thereof and diflunisal or an

anal og thereof; and (ii) instructions for

adm ni stering said conposition to a patient having or,

at risdk Tiie bamposgjtien vkl 8% vdiereindaid tmgzalwilwﬁone is selected

conprising: (i).a PPAR agonist or an anal og ther.eof :
(Fram the FAR CONESIEH REIRES o PLOSREORE S Op 1 Lgone:
i nstructions for adm nistering said PPAR agoni st and
said cinnamic acid to a patient having or at risk of

havi n%@% The é&%@b@iﬁ@h&ﬁwﬁm 8B0whéreld $ai @mpia-glungsidése) inhibitor
a PPAR agoni st Oor an analog thereof; (ii) diflunisal

ag asbapaboeightieof ; and (iii) instructions for

adm ni stering said PPAR agoni st and said diflunisal to

a patient having or at risk of having a netabolic

di sorder..81. The kit an f I 3= ' .
Car o PET g oot R oS Ly Bk i oot hioris o
CLRLSSR opnsd gk A stoeer FKS0G
UL LS MRl chonL Bt . opelh gt e (1
piAskinkazone, ciglitazone, englitazone,

rosiglitazone, darglitazone, englitazone,
net ogli tazone, KRP-297, JTT-501, NC-2100, NI P-223,

MCC- 555, L- 764486, . CS-011,. GL262570. 47 . .
Fico14. 940 Thaomas tmalod s FUSSE0ER 69405 O By Ronverting
CONMNOSi t | . i sing; ' i$EhE6f BEn il,
PR S TR ek EPnlciroff eGhejS@AE 6F Behazepri
captopril, cilazapril, enalapril, enalaprilat, fosinopril, lisinopril, moexipril,

perindopril, quinapril, ramipril, and trandolapril.

93. The composition of claim 83, wherein said angiotensin II receptor
blocker is selected from the group consisting of candesartan, eprosartan,

irbesarten, losartin, telmisartan, and valsartan.

94. The composition of claim 83, wherein said antioxidant is selected from
the group consisting of nicotinamide, vitamin E, probucol, MDL29311 and

U78518F.

95. The composition of claim 83, wherein said exendin 4 is AC2993.

96. The composition of claim 83, wherein said glucagon-like peptide is

GLP-1.
103



(b) a second agent, wherein said second agent is

sel ected fromthe group consisting of a sulfonylurea,
woewe®ushoNyl urea secretagogue, insulin, insulPeEI/US2005/023030

anal og, glucagon-1like peptide, exendin-4, YML78,

FK614, dipeptidyl peptidase IV inhibitor, biguanide,

t hi azal i di nedi one, al pha-gl ucosi dase i nhibitor,

i mmunosuppressant, iinnmunonodul ator, angi otensin

conver D7nTHeeoniposiGiEp f claithi83i, fttherasgmigng anldakt one agent

recept or bl ocker, and ant|OX|dant wherein said first

agdnetedftbradhe gmmsaijmgt ofz sl foneduses, non- a@ﬁ@mﬁlgrea

that, when .ad nlstﬁ o a.manmal.. are ffIC

{ S FBRORU G BVBHL, B Eile EOFEOREBFT BEPIlts GrGn-4, YMLTS,

8 €4

ob K ABRERAZL HhARRE 17 LR, A HIE RO R, alpha
83luchaRiaS® MIBItb# Qﬂm@tﬁndéhﬁf)ﬁb&'ﬁt iheafinontiudator, angiotensin
stl fonylurea is sel ected rom t he group consi st ng of
acehwirengrendgmed M GF pimbylzior] siegiotenkarzBreckptor blocker, and

tol butam de, glimepiride, glipizide, and glyburide.
8@Htlmé1alébrrp05| tion of claim83, wherein said

non- sul fonyl urea secretagogue is nateglinide or
repaglinide. 87. The conposition of claim83, wherein

sai d i ngulfi aia fg@%’ubﬁ o?%hf%h@%f [ S30e7 akBeRin sald composition
consi sting of I'i'spro, insulin aspart, insulin
ghiaf@hilaed bebtal adenibgtriatisnl i n, ultralente insulin,

humul i n, and novolin. 88. The conposi tion of claim 83,
wherein said biguanide is netformn or

nmet f or buri de 02 WO 2006/ 0048
T/ USoB05] tbauBBoREoT AL SABOL CLATEN oo B hfheiysaid composition
Mh§ﬁﬁhﬂﬂ§%8qb{ﬁﬁﬁé?xfQ&ﬂuﬂtﬁﬁ &n S selected fromthe

roup consi st of tr I'tazone, pioglitazone and
r05|gI|tazone 90 The conposition of claim 83,
wherein said alﬁha gl ucosi dase inhibitor s acarbose

or ni glli00olA od tier tr@a'tp@s préventiog, el widpr®g,a mstabslig disorder,
sai d | nunonodul at i S gl ucocorticoid lected
cy@iupR BesINg BAH B IFINGEI0R MRARERRHAIIOT BPIERERS selecte

%&%'aﬁg"/ one of the agents of Table 1 in an amount sufficient to treat, prevent, or

reduce said metabolic disorder.

101. A method for treating, preventing, or reducing a metabolic disorder,
said method comprising administering to a mammal at least two different agents
from Table 1, wherein the first and second agents are administered simultaneously
or within 28 days of each other, in amounts that together are sufficient to treat,

prevent, or reduce said metabolic disorder.

102. The method of claim 101, wherein said first and second agents are

administered within 14 days of each other.
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92. The conposition of claim 83, wherein said
angi otensin converting enzyne (ACE) inhibitor is
W@ 2006004803 f r om t he group consi sting of benazeppT/pPsS2005/023030

captopril, cilazapril, enalapril, enalaprilat,
fosinopril, lisinopril, noexipril, perindopril
gquinapril, rampril, and trandolapril. 93. The

conmposition of claim83, wherein said angiotensin ||

recept bb3. Bheakethod of sklimct(2] wieoemtshal frsvapd second agents are
consi sting of candesart an, rosartan, irbesarten,

| edmmistarec withins 4 degnof eash QhFBartan 94, The

conmposition of claim83, wherein said antioxidant is
selected from the group consisting of nicotinam de,

vitam pok, TRE %’é{EQJi of MRERORS! vARGein (R RPART an8§ecc71{l:?agents are
conmposition of clalm 83, wherein said exendin

AL dsterébwithiie24 bopesifidach odfiercl ai m 83, wher e| n said

gl ucagon-1li ke peptide is GP-1. 103 WO 2006/ 004803

PCT/ US2005/ 023030 97. The conposition of claim 83,

I ﬁgt gfﬂ,gé ggrl Sgtggﬂg%giaengls Qﬂot?]g}]@]g l}ynl%egeﬁleslﬁ ee(%algcglf)cn?:lisorder 18
nSQJIb%{'élsfo?% a secretagogue, insulin, insulin
ana

0g, glucagon-like peptide, exendi n-4, YML78,
FK614, di peptidyl peptidase |V inhibitor, biguanide,

t hi azal i di nedi one, al pha- gl ucosi dase |nh|b|tor
i mmnoé()@pﬂ‘éssmﬂlpduorﬁdmmmm h@brwh@fngl wiéagent reduces glucose
converting enzyme (ACE) inhi | tor, [ ot nsin Il

r levefst grsalsl BiekEpnal relafivesiqrsusRilenels in g gont
conmposition of any one of clainms 83-97, wherein said
conposition is formulated for oral adm nistration.

99. Theogommpeshithed FfclARY10MNEr 061,GhBéreT &3d Afammal is a human.
wherein said conposition is formilated for systemc

adm ni stration. 100. A nethod for treating,
preventing, or reducing a netabolic_ disorder,

met hod 18&mdiegnethodefichist 00 Ay leb faﬁhﬁhﬁ%mpaﬁi@g&n Fadditional

rrg e aﬁgﬁnts sel ected from any one of the agents of
TaBiBPH Y g S ount sufficient to treat, prevent, or
reduce sai d netabolic disorder.

109. The method of claim 108, wherein said additional therapeutic regimen
comprises administering to said mammal an additional therapeutic agent, wherein
the agent or agents from Table 1 and said additional therapeutic agents are present
in amounts that, when administered to a mammal, are sufficient to treat, prevent,

or reduce a metabolic disorder.

110. The method of claim 109, wherein said additional therapeutic agent is
selected from the group consisting of a sulfonylurea, a non-sulfonylurea
secretagogue, insulin, an insulin analog, glucagon-like peptide, exendin-4,
YM178, FK614, dipeptidyl peptidase IV inhibitor, biguanide, thiazalidinedione,
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101. A nethod for treating, preventing, or reducing a
nmet abol i ¢ di sorder, said nmethod conprising

w@eivsnd4sdering to a mammual at | east two di f f er BEIL/US2005/023030
agents from Table 1, wherein the first and second
agents are adm nistered sinmultaneously or within 28
day 8lphh-gacbsi@iseenhibitor aiPinSnbiidpréRert, A8 imadunomodulator, an
sufficient to treat, prevent, or reduce said
meigibtEnsin chnvertieg enzZyd2e (XACE) mehtibidr,efn anigadtensio 1] receptor
wherein sgi d first and second agents are adm nistered
whlosker, ard@Ratigr1d®En ot her. 104 WO 2006/ 004803
PCT/ US2005/ 023030 103. The nethod of claim 102,
wherein said first and second agents are adm nistered
wi t hi ny71 dayg 19éth8a e cRERET 10, 1tbreihn@i RIS 1@feadk 8bl8bted from
103, wherein said first and second agents are
ath grioap eoasisting bif ac@dhdamilepthlegmopamids, tolagfmideyéolbutamide,
met hod_ of claim 100 or 101, wherein said netabolic
dgkmeguids, glipyridpandelgbubdesi ty. 106. The method of
claim 100 or 101, wherein said agent reduces gl ucose
levels in said mammal relative to such levels in a
controkqn1l | 3 : ( | n
cai d miidan g RR tn hLE o R S 0
OkeckOthgoftid isheite @NTHE 0B tdiBiglinideddi ti onal  therapeutic
regi men. 109. The nethod of claim 108, wherein said
addi ti onal therapeutic reginen conprises

29733108, 05 T Ho 3088 MM e o
SRR P AR AERG 58 AP, o1, e

sufstiliel 8Rtalése ihRan, hRARN@NEnd netokigduce a metabolic
di sorder. 110. The nethod of claim 109, wherein said

addi tional therapeutic agent is selected fromthe

roup consi sting_ of ul fonyl urea, a.non-sulfonyl urea .
gecr gt éé@g J“él’e mg@gﬁiq}’c HM H‘éd‘f’ srehsaid 1guanide 1s>inetformm or

gl u on-| i ke tide, exendin-4, YML78, FK614,
d?iﬁgﬁgﬁg})lglg%‘ﬂ%fégase I V inhibitor, biguanide,

t hi azal i di nedi one, 105

115. The method of claim 110, wherein said thiazalidinedione is selected

from the group consisting of troglitazone, pioglitazone and rosiglitazone.

116. The method of claim 110, wherein said alpha-glucosidase inhibitor is

acarbose or miglitol.
117. The method of claim 110, wherein said immmunomodulator is a

glucocorticoid, cyclophosphamide, cyclosporine A, rapamycin, or FK506

cytokine.
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WD 2006/ 004803 PCT/ US2005/ 023030 an al pha- gl ucosi dase

i nhibitor, an imnunosuppressant, an inmmunonodul at or,
w@roocam3ddt ensi n converting enzynme (ACE) i nhi bP€DUS2085023030

angiotensin Il receptor blocker, and an anti oxi dant.

111. The nethod of claim 110, wherein said

sul f onyiQireRe hethed 6£E1REMI1MOMvHERSn Qb AU GoRESiBtdogening

acet ohexam de, chl orpropam de, tol azam de,

teaalzyitea(ACE) mlgbltmnls picteictie] frgm thie Zirdep camistgig/bﬁbﬁ:m@eprﬂ

112. The nethod of claim 110, wherein Ei

respLenrLls éﬂ%awﬂaen%@arle%@é@@@tﬂf@Slﬁl&P@B 1siQpsilomoexipril,

SRRt Sindad) st TR E e 2o FbBl (he oroup.

consisting of insulin lispro, insulin aspart, insulin
glarginine, NPH, lente insulin, ultralente insulin,
hunul i n19.aMte neathbd of clhir. 1 T0hevheedihadiddngibinsinill @cceptor
wherei n said biguanide is netformn_or
ilvieck@rimsnlegtqd)gomd@e grawp cansasting eloerngesatag, gprosertan,
wherein said thiazal |?| nedi on is selected fromthe
g’#b‘iﬁﬁ‘“@an S%f‘}rhé 1541 %’glapflé(f 83 ni ogl i t azone and
rosiglitazone. 116. The nethod of claim 110, wherein
sai d al pha-gl ucosidase inhibitor is acarbose or
m glitepg. Thé mdthed wEthes 100, etakrdinshi anietidint isaeldcted from
| M nunoi nodul ator is a gl ucocorti coid,
cthel mphipsphsistivg of ojtioepods, natain B paskyedal, MBPL2& deand
cytoki ne. 106 WO 2006/ 004803 PCT/ US2005/ 023030 118.
T d8fb8hod of claim 110, wherein said angi ot ensin
converting enzyme (ACE) inhibitor is selected fromthe

group consisting of benazepril, captopri

cilazapp | Th%r}ﬁémealdfdaﬁﬂlai AR RIbin daRl BRERIA U is AC2993.
lisinopril, noexipril peri ndopri |, quinapri

ram pril, and trandolaprll 119. The nethod of clai m

110, wherein said angiotensin || recep bIo IS

sel ect 832f fféammﬁf@én% GpigohL), é"(]il‘ﬂ@moifal‘i alnsagar ’}iﬁ% peplide is GLP-
eprosartan, irbesarten, losartin, telmsartan, and

val sart an.

123. The method of claims 100-122, wherein said agent or agents from

Table 1 and said additional agent are administered within 14 days of each other.

124. The method of claim 123, wherein said agent or agents from Table 1

and said additional agent are administered within 7 days of each other.

125. The method claim 124, wherein said agent or agents from Table 1 and

said additional agent are administered within 1 day of each other.

126. The method of any one of claims 100-122, wherein said agent from
Table 1, said additional agent, or both are administered orally or systemically.
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120. The nethod of claim 110, wherein said antioxi dant
is selected from the group consisting of

wor@end4sadni de, vitam n E, probucol, MDL29311 apdI/US2005/023030
U78518F. 121. The nethod of claim 110, wherein said
exendin 4 is AC2993. 122. The nethod of claim 110,
mhereimﬁaAngbéﬁ?ﬁgﬁ?;i ke peptide is GLP- 123. The
nmet hod of clains 100-I22, wherein said agent or agents
from (Dhih egdntaetbcsal froadatist el thegeentsapfelable 1; and
adm ni stered within 14 days of each other. 124. The .
et hoo(lléﬂnitr‘&‘rt’fﬁnfzfQF admEpeerng s79 ag5Bhio apalgahaying ghpt risk of
Tabl.e 1 n ai.d additional agent are adm ni stered
vmvllﬁl%a“}n%gegﬁ%fhsggg%' other. 125. The nethod clai m
124, wherein said agent or agents from Table 1 and
sai d additional agent are adm nistered within 1 day of
each oi2&r A Ki26omphisimget hod of any one of clains
100- 122, wherein said agent from Table 1, said
addi t i GhalcompesttionoporBpHRNg two AgaN1Si sstestecfigrpaiy opg of the

syst em cal .. 107 WD 2006/ 004803 PCT/ US2005/ 023030
1%9‘?“?%0]&??{7%’0]#@]1 ing: (i) an agent selected from any

one of %{)Qﬁst?&ecmrfs fof aéﬁ‘ﬂi@teﬁhg%ﬁﬂi &ﬂrh?)oé'iﬂéﬁ k&GtJafiREt having or at

for adm’nistering said agent to a patfent having or at

riislk ophavingwi mgtabohietdsetec di sorder. 128. A kit
conprising: (i) a composition conprising two agents
sel ected fromany one of the agents of Table 1; and
(ii) instryctions for admnistering said conposition
to a pllfé-e%tlt(ﬁﬁpﬁ’élsb‘?g'at ri sk of having a metabolic

cel oct Byiahiadhy SeefOpnablinctdPufgLiBoreoN 1y

second(;aoefcondl feheselbéedny afyenebf tieaggents Table 1; and
Table 1;" and (ii1) instructions for adm nisteri

n
sai d f (i indndtioas dosaimmﬂstaxgsgmgidtfushancbsaidéncomg@gm@s toa
or at risk of having_ a metabolic dig,ordcfr. 130. A kit
cbaigrtdiangg or at risk of having a metabolic disorder.

130. A kit comprising:

(i) an agent selected from any one of the agents of Table 1; and

(ii) instructions for administering said agent with a second agent selected
from any one of the agents of Table 1 to a patient having or at risk of having a

metabolic disorder, wherein said second agent is not the agent in (i).
131. A kit, comprising:

(i) a composition comprising

(a) a first agent selected from any one of the agents of Table 1; and
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(i) an agent selected fromany one of the agents of
Table 1; and (ii) instructions for adm nistering said

wW@e®ano4rd3 h a second agent sel ected from any PEEUST005/023030

the agents of Table 1 to a patient having or at risk

of having a netabolic disorder, wherein said second

agent is nothfPSec@@Mtzehfsdlédted Edha tH &iolp ©ABREihE IoTA:

(i) a conmposition conprising (a) a first agent

sel ect sdfémyimremynonnalfohyhinen sgectagogife, Tahilm, insudimcinalog,

108 WO 2006/ 004803 PCT/ US2005/ 023030 b% a second _

agent gb}@goﬁdllﬁmﬁtﬁﬁee@n@p‘lcgﬁéi”é&il{% b, dipeptidyl peptidase IV

TR GO W T b D L
YML78, 5K bsy ﬁ%@ﬁn&,@ﬁmﬁﬁtﬁ%hfgﬁgﬁagbl\{ lan'gfm&%’é;iﬁ Ebnverting enzyme

bi guani de, thiazal i di'nedi one, - gl ucosi dase

i nhi bi (ACE) ihhibitoosanicessial redeptorbiociedphmt amtioxidant; and

angi otensin converting enzynme (ACE) inhjbitor, i

angi ot €msingtrietiers Bptadmibistaringr said aamapnsition tadripaticap baving or at
(ii) inastructions for .adm nistering said conposition

tBlSIZSO}g yg}&awﬁ}%w&wgﬁ]ﬂ.” sk of having a metabolic

di sorder. 132. A kit, conprising: (i) a first agent

sel ected fromany one of the agents of Table 1; and

(i) aisecongitagemprisicect ed fromthe group consisting
of a sulfonylurea, non-sulfonylurea secretagogue,
i nsul i i) ai fisst hgentaekicta] frgtnanggare of the ageptsi afel able 1; and

i b (it SERQA B SCIoPIH R His AU RBSTSUng of & sulfonylurea,
A 7L SRS b BR300 s gemtic

| RRERLROL  YIRNGROFRIB UNdigebtif PIGRM AT W eHEbitoRA M guanide,

antioxidant; and (iiij instructions for adm nistéring
sdhidz4lidistdiand, dApha ghewsitdsagdnbsor, omanunpatiperessdmdyi ng
or at risk of having a netabolic disorder. 133. A kit

c smprmenegodylagors angigiensisenserises preNA i (dndnbibitopeangiotensin
agents of _Table 1:.and (ii) instructions for

agﬁ{eﬁ@f‘)&b} celaiel %fﬁb‘ﬁéld%lﬁda second agent to a

pat 1 entiji) instructions for administering said first and said second agents to a

patient having or at risk of having a metabolic disorder.

133. A kit comprising:

(1) an agent selected from any one of the agents of Table 1; and

(ii) instructions for administering said agent and a second agent to a patient
having or at risk of having a metabolic disorder, wherein said second agent is
selected from the group consisting of a sulfonylurea, non-sulfonylurea
secretagogue, insulin, insulin analog, glucagon-like peptide, exendin-4, YM178,

FK 614, dipeptidyl peptidase IV inhibitor, biguanide, thiazalidinedione, alpha-
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havi ng or at risk of having a netabolic disorder,

wherein said second agent is selected fromthe group
weonsistsdiihg of a sul fonyl urea, non-sul f onyl ur eBCT/US2005/023030

secretagogue, insulin, insulin analog, glucagon-Iike

pepti de, exendin-4, YML78, FK614, di peptidyl

pehidodabse inhibitbt Hhﬁ@&nosﬁ%@f_@ﬁﬁlﬁﬁmﬁﬁhﬁ%écﬂﬂ%ﬁ' MMfotensin

al pha 109 WO 2006/ 004803 / US2005/ 023030

glcapvstidgsmziynte (A CB) inhitiomesgipmessHntceptor blocker, and

I mmrunonodul at or, angi otensin converting enzyne (ACE)

i ARPBXIO8PL angi otensin 11 receptor bl ocker, and

antioxidant. 134. A kit conprising: (i) an agent

selected fromthe group consisting of a sulfonylurea,

non- syBfony kir@ansghet agogue, insulin, insulin

anal og, glucagon-1i ke peptide, exendin- 4, YM78,

FK614, (iapegentydlegtedtiiatnsies giduiprdvnbistiag,oft glfvhiyligea, non-

t hi azal i di nedi one, al pha-gl ucosi dase inhibitor, . _

i ﬁhﬁ%&l&}ﬁm sEdagoguarAhantwuliatsrlogaghicegendike peptide, exendin-

[
?%Q?&r{w@,ﬁggﬁ%ﬁpéﬁgﬁlﬂe{; %i(gslﬁatalgé %nhglir):igér?i iegnusefn?del, Ithiazalidinedione,
| n . . .
L 80B , SaRy BSNpEOT o it
Tabheerling@naypat (IA0E) havbing, @ﬂi%iatenﬁinsﬁ reéepteliodRerd and
nmet abol i ¢ di sorder. 135. A nethod of identifying a
cenbpridensandhat may be useful for the treatnent,

.on, or.rechtion of a netabolic, disaqr sai d

preventi. der,
met hod (TEBSHPPUPRY IO Ry st ngy said agentdhemdi Wehasepiagent

e . .
TabReRA ARy AT G b BTN ® 10 A B RO R on gk of
whetiera feeibotighiisatepn of said agent and said
candi date conpound reduces glucose levels relative to
cells contacted with said agent but not contacted
with the_candi dat oppound, wherein_ a reduction in
gl ucos égﬁe?el@th‘?‘g eﬁtdemlééng Reoshipation tha may be useful for the

OB LEF By B PR R GHER o

comprising the steps of:

(a) contacting cells with an agent selected from any one the agents of Table
1 and a candidate compound; and

(b) determining whether the combination of said agent and said candidate
compound reduces glucose levels relative to cells contacted with said agent but not
contacted with the candidate compound, wherein a reduction in glucose levels
identifies the combination as a combination useful for the treatment, prevention, or

reduction of a metabolic disorder.
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WO 2006/ 004803 PCT/ US2005/ 023030 136. The net hod of
cl aim 135, wherein reduction in glucose levels is the
wo e®aloo4sed al tering insulin signaling, alterinpChUSNOTE23030
transporter activity, or increasing adi pocyte or
nmuscle cell differentiation, or altering gene
t r anscrli3pt iThe methaabefdaiy ¢35 owhenesicteliuetibhsn ghtbse /Pevels is the
met h?d of identifying a_conbination that may ge usef ul
f &pSUhel alfqrang Wénﬁn srg@@hng; aJtering glyeeseetmarisportof activity, or

g?ﬁ&?%m% 61%1%? eﬁé{' lglélﬁcflg cgﬁ [dﬂﬁ'd%nga‘g&% I SI &{ngcegqﬁeg}:;nscripﬂon n

anMi Rfortifs 298 of Table 1 and a candidate
conpﬁgﬁggl 0arn SC@? glgz%erm ni ng whet her the conbi nation

of said agent and said candi date conpound alter
insulin signaling such that glucose |evels are reduced
r eI at i 87t ¢\ mashod of alentiyieg awotntnbmatlom typgmhayobie usefuu] for the

cted sai d candi dat conpo wherein an
o Peb RS oreicSan: prerer AT phe Pedgep e ligpiesaaid method

rgg#@ﬁfsﬁg&%ﬁsgéé Mes t he conbi na.tl on as a corrb! nation

use reat ment, prevention, or r educti on of

a net abg) dentsbtiy &ﬁﬂs witB8n agBft é@%d‘ﬂ&ijﬁ%ﬁl &hﬁbﬁ% %gﬁie%{%ents of

137, wherein said cells are nmammal i an

ndahlsdl ond elcandidbB8comheusd;ranslai d cel | s are human

cells. . 140. The nethaod of claim 139, wherein said

ceI |'s APkdsigapining sihether th%@@@bm%tpnéé’lsasi am‘c poé paigkcandidate

#}oﬁgg lafter %}}Hﬁ%ﬁ%ﬁiﬁlﬁ%gcﬁ ag egllli}cgolsﬁ A{:/r h vels, pre re%ucec{ relative to
abél@sf é’éﬂt%‘ted'vﬂtﬁ Bl d n%t&qut 'cBﬂta%% \g%%é?%isé;@g%&ﬂé compound,

gl ucose levels are i crease 111

PETcHSA 0AH] R280R0reshitirg ihhum inetdase imEluebse radldBoftidentifies the
137, wherein a reduction in glucose levels is a result

oFOlélﬁlllﬁﬁWe%?s%C@rﬁbm@inuﬁeﬁﬂ oiuibeiteaatmant, presreation, onreduction of
nsul.in geregion, an i ncrease in glucose uptake by

p%rnil%ﬁlé?lé\(f BPi¥es’ a reduction in hepatic gl ucose

production, or a reducti on in the absorption of
carbohydrates from the intestines.

138. The method of claim 135 or 137, wherein said cells are mammalian

cells.

139. The method of claim 138, wherein said cells are human cells.

140. The method of claim 139, wherein said cells are muscle cells,

intestinal cells, adipocytes, liver cells, or pancreatic cells.

141. The method of claim 135 or 137, wherein said cells have an alteration

in insulin signaling activity such that glucose levels are increased.
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142. The method of claim 135 or 137, wherein a reduction in glucose
levels is a result of an increase in insulin production, an increase in insulin
secretion, an increase in glucose uptake by peripheral tissues, a reduction in
hepatic glucose production, or a reduction in the absorption of carbohydrates from

the intestines.
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