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amount of a compound of the invention or a pharmaceutically acceptable salt thereof.

2. BACKGROUND OF THE INVENTION

[002] Lyn kinase is a member of the src family of non-receptor protein tyrosine
kinases that is predominantly expressed in B-lymphoid and myeloid cells. See, e.g.,
Briggs SD, Lemer EC, Smithgall TE: Affinity Of Src Family Kinase SH3 Domains
For HIV Nef In Vitro Does Not Predict Kinase Activation By Nef In Vivo.
Biochemistry 39: 489-495 (2000), incorporated herein by reference. Lyn participates
in signal transduction from cell surface receptors that lack intrinsic tyrosine kinase
activity. Activation of the lyn kinase activity is necessary for proliferation of CD45+
myeloma cells stimulated by IL-6. See, e.g., Ishikawa H, Tsuyama N, Abroun S, Liu
S, Li FJ, Taniguchi O, Kawano MM: Requirements of src family kinase activity
associated with CD45 for myeloma cell proliferation by interleukin-6. 'Blood 99:
2172-2178 (2002), incorporated herein by reference. Association of lyn and fyn with
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glucose metabolism and/or elevated glucose levels.

3. SUMMARY OF THE INVENTION

[005] The invention encompasses agents that are useful in modulating the activity of

lyn kinase. In particular, the agents useful in modulating the activity of lyn kinase
include, but are not limited to compositions and formulations comprising a compound
of Formulas I-VIL. In an illustrative embodiment, the agents up-regulate the activity
and/or expression of lyn kinase. Thus, surprisingly the compounds of the invention
act as activators or agonists of lyn kinase. Thus, the compounds of the invention
direct the modulation of lyn kinase in the insulin receptor pathway (i.e., lyn -

activation has insulin receptor activation-like activity).
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hypercholesterolemia, hypertension, and coronary heart disease. Complications of
diabetes include, but are not limited to, diabetic neuropathy, diabetic retinopathy,
erectile dysfunction, and kidney disease.

[009] As described herein, the compositions that are useful in the methods of the
invention encompass compounds of Formulas I-VII.

[010] In one embodiment, the invention encompasses compositions comprising a

compound of formula (I):
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or pharmaceutically acceptable salts and prodrugs thereof, wherein R' is an alky!
group; X is a halogen; n is an integer from 0 to 5 and m is an integer from 0 to 5,
wherein m + n is less than or equal to 5.

[015] In yet another embodiment, the invention encompasses compositions

comprising a compound of formula (III):
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or pharmaceutically acceptable salts and prodrugs thereof, wherein X is a halogen and

m is an integer from 0 to 5.

[017] In another embodiment, the invention encompasses compositions comprising a

o\>=o

NH

compound of formula (V):

Me
V)
or pharmaceutically acceptable salts and prodrugs thereof.

[018] In another embodiment, the invention encompasses compositions comprising a

compound of formula (VI):

1-WA/2613526.1 -5-



or pharmaceutically acceptable salts and prodrugs
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glucose administration. Blood glucose levels were measured at the indicated times.

[022] Figure 3 illustrates oral glucose tolerance of Compound 102 by administering
Compound 105 once at the indicated doses prior to glucose administration. Blood
glucose levels were measured at the indicated times.

[023] Figure 4 illustrates weight gain of animals administered Compound 102.
Animals were weighed every other day for the duration of the study.

[024] Figure 5 illustrates food intake of animals administered Compound 102. Food
weight was monitored every day beginning on day 14 of the western diet.

[025] Figure 6 illustrates fat pad weights of animals administered Compound 102.
At the end of the Western diet study (day 31), animals were sacrificed and fat pads
weighed '

[026] Figure 7 illustrates leptin levels of animals administered Compound 102.
Mice on western diet were analyzed for leptin on days 7 and 14 of the diet.

[027] Figure 8 illustrates weight changes in Db/Db mice, which were dosed with
Compound 102 at the indicated doses bid (twice/day). Weight changes and food
intake were monitored over the course of the study (28 days). Compound 102

significantly lowered weight gain without affecting food intake.
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Kipriaseatmiizyiecluding, but not llmlted to, total blood lipid content, blood HDL

cholesterol, blood LDL cholesterol, bloo_d VLDL cholesterpl, blpod triglyceride_‘"',

| biood Lp(a), blood apo A-I, blood apo E or blood non-esterified fatty acids.
[033] As used herein and unless otherwise indicated, the phrase “altering glucose
metabolism” indicates an observable (i.e., measurable) change in at least one aspect of
glucose metabolism including, but not limited to, total bloéd glucose content, blood
insulin, the blood insulin to blood glucose ratio, insulin sensitivity, or oxygen
consumption.
[034] As used herein and unless otherwise indicated, the term “alkoxy group” means
an -O-alkyl group, wherein alkyl is as defined herein. An alkoxy group can be
unsubstituted or substituted with one or two suitable substituents. Preferably, the
alkyl chain of an alkyloxy group is from 1 to 6 carbon atoms in length, referred to

herein, for example, as “(C-Cg)alkoxy.”
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triple bonds therein. The triple bond of an alléynjd group can be unconjugated or
conjugated to another unsaturated group. Suitable alkynyl groups include, but are not
limited to, (C,-Cs)alkynyl groups, such as ethynyl, propynyl, butynyl, pentynyl,
hexynyl, methylpropynyl, 4-methyl-1-butynyl, 4-propyl-2-pentynyl, and 4-butyl-2-
hexynyl. An alkynyl group can be unsubstituted or substituted with one or two
suitable substituents.

[038] As used herein and unless otherwise indicated, the term “aryl group” means a
monocyclic or polycyclic-aromatic radical comprising carbon and hydrogen atoms.
Examples of suitable aryl groups include, but are not limited to, phenyl, tolyl,
anthacenyl, fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo—ﬁlséd
carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl. An aryl group can be
unsubstituted or substituted with one or two suitable substituents. Preferably, the aryl

1-WA/2613526.1 -8-



met hyl - 2-pentyl, 2,2-dinethyl-l -butyl, 3,3-dinethyl-
1-butyl, 2-ethyl-1 -butyl, butyl, isobutyl, t-butyl,
wWEenwrpt486d sopentyl , neopentyl, and hexyl, and PORY82006/032788
al kyl groups, such as heptyl, and octyl. An al kyl
GOLipa Qﬁiﬂo&},&llbl Fifig] detetcirthe ein@ orsptied 6 Edib@thtavhd, RefOrnal 1F
tmo sqgég ,Substituents. [036] As used herein and
heraines (GoORYIWi se i ndicated, the term "al kenyl group"

[OBHAN A stsEDRNA bRDin]ess Bm@ﬂﬁ!&ﬁﬂdl@a&edJ ERASHEANINE g6dgbon
chai n having one or nore doubl e bonds therein. The

HeARD -Gy aiyd Bopp.arhergink anl s agdefingd bagping Anandery] Sown @a ber

R sHERIRH s‘snguﬁfeatmrone BF B SuthisuBSiRttithts. %‘%m@lﬁhe aryl
alkenylgfroups i nclude, but are not limted

ringnf @ PRI qE gQupds wgsocyglercmngawhvmyhe ring qomprlsm@rmn
‘ nyl, pentadienyl,
exagﬁﬁﬁthﬁé% zﬁf(% E@ Qﬁ 2- propyl-2-buteny|,
104412 Asaised herei, tbmerm &hengeh means-CHApheykenyl group can

UGS 45 B A 0 TS AR 1R s

-6{®erwi se i ndicated, the term"al kynyl group" neans

ovial en nbr a ched rocar bon
(R SRR RANGGH oBEriARGEREY BE SRS RER80 0 Bt e
" irentdordfmenns abkgdnyély,gh@oqmpbamshﬂ’ fommlmj[,llg AV, O, and VI

SRR SR SRR e o %@%’Aﬁ%n

idenzificbhatik o yileirgshomizal stractafe a‘ﬂ&/oﬁéﬂ’e)tmal naliila“ O\Nhﬂy b

SNt BTN, o TN TR B

cA&nﬁhl&yxﬁbﬁlre&hﬂ WRentiad] nghlﬁe ummb Sthé Enetchl ﬁfuggigé)i%kls tut eg
with one or two suitabl e substituents. use
detsrainative Ry therRorweunst deriits e herampaindg of {hﬁ VeRon may v |
cBht@ihone BEMBR RirAIBRAEH Ghil/Br ®ubRVoddHall] therdfoRTBiktGs

radi cal conprising carbon and hydro en at ons. Exanpl es
SEFead QM FUSh aF Joublirnnd dsomees (fig eZcomgtricdsamergs cnpptigmesy or
diRterddhRRY |Accbﬂtn\é'to tt@@ﬁd’éﬁﬁ&ﬂ Wechérhféé]%ﬁﬁéfﬁws Héb@&é&’ﬁerem

azul enyl , % as wel benzo-fused
and therefore the compounds of e invention, encompass all of the corresponding

compound’s enantiomers and stereoisomers, that is, both the stereomerically pure
form (e.g., geometrically pure, enantiomerically pure, or diastereomerically pure) and
enantiomeric and stereoisomeric mixtures. Enantiomeric and stereoisomeric mixtures
can be resolved into their component enantiomers or stereoisomers by well known
methods, such as chiral-phase gas chromatography, chiral-phase high performance
liquid chromatography, crystallizing the compound as a chiral salt complex, or
crystallizing the compound in a chiral solvent. Enantiomers and stereoisomers can
also be obtained from stereomerically- or enantiomerically-pure intermediates,
reagents, and catalysts by well known asymmetric synthetic methods.

[043] As used herein and unless otherwise indicated, the term “cycloalky] group”
means a monocyclic or polycyclic saturated ring comprising carbon and hydrogen
atoms and having no carbon-carbon multiple bonds. Examples of cycloalkyl groups

include, but are not limited to, (C3-C;)cycloalkyl groups, such as cyclopropyl,

1-WA/2613526.1 -9.



car bocyclic noieties such as

5,6, 7,8-tetrahydronaphthyl. An aryl group can be
wp®absess3 ut ed or substituted with one or two BCI/USI9NE032788

substituents. Preferably, the aryl |-WA 26 13526.1 . ¢

cyglobutpl, q&:lc&peﬂlyn Qgol6Heigl, AidyclondiRylSind shtifitddi Helic and
tons, referred to herein as "

HEPRRG feTenio 45 Yo Ra i R s raktaen 65 S0GK HiEH y 96 o
tivodiieadleatlbstinitaitst Peorabay, Yﬂe@&h’loﬂkﬂ?‘i’oupﬂ?@ﬁ%n@d}chgﬁ’g &

r wherein aryl is as defined herein. An aryloxy
bg‘r ‘gr‘%gan be unsubstituted or substituted with one or

[ban %@luts@ﬂle?exﬁ Qﬁ&khﬁ#%’iﬂb@tﬁs”@n@f“%{p@@cﬁ{abefeg’eavl\rﬁﬁyéd ri ng

of an ar rou |sam)nocy |cr|ng, erein the
ipteehang fsdégg gvbc%f‘nn%thmd to; aereinsdin deperdentadiabetes

e(lﬁiu@d%&gé)?ﬁ)ﬁpldug Qlﬂ@]ilﬁeny f'f’?cgigg]ﬁﬁ%s‘tanag et $cRlof the

enz neans - Used “Her ei in, the
abéhfmf)’/tbcabmﬁg respepdde msulm appetipviatelbyh andyis ofign :ml’comhamled by
nle
rg?&g}%w Slg:%% |“2;cél£d2 ?kor'?ﬁart‘ﬁg q)bpﬁ‘tg%h g %hcﬂ?ste{rﬁls
[945} e As iuverd herpira ths, temo I Hadogen Viebans ﬂuhmecqunmnbbnﬁxfe or
13%5%@%38#?%%11/ tf)é 1|neanu%g'acg¥he o d « alf)h gr}d ¢ a_l” AqQmpass

fhlngpdumsbromoimdwdwentl on are | dentified herein by
nane. \\ere

tr d/ al
(O85BSR efeondl ! b B B i PR B0
naaok amoientlicabr ptﬂmplxcaa'rdmhﬁtﬁﬁnﬁgd@ﬂiﬂlﬁlﬁg carborigtbmE, Syaidgen
mc structure is
TSI TICWO T 3
selenqabliom aitoker, bRy defVMdtstIBF. NRAYrLQ8 E)ﬁing)l&rb‘? h&EroBA Eroups
do ble bonds an t heref ore,

.chiral t d/
idebus PR giny R uBn iy b gty SRy,
pYirol@l, pyrgedyteintiazolys QFE B?-)and @F@@}-ﬂrﬁf@ijlspyr@imyl pyrimidiny],

di astereq Accord g,t he invention, the
telrpEg ! ’é\‘l’y ;ESFBX& GP’@%O‘@(& ﬁrlw & e @Pwnylaﬁwa?ﬁl& endpxazelyl
Acneiidsoudfcah BE uhsi¥QMltbPE: suBRRASPRHS oﬁbl dr t\QB sﬁlﬂtﬁle

, correspond npound' s enanti eners and -
s ugns- sl%fﬁféfaglw £ heteropey! gigup i K Thenosyicapaewharein ithe rmgr e

comprlses 2 to 5 carbon atoms and 1 to 3 heteroatoms, referred to herein as “(C,-
Cs)heteroaryl.”

[047] As used herein and unless otherwise indicated, the term “heterocycloalkyl
group” means a monocyclic or polycyclic ring comprising carbon and hydrogen
atoms and at least one heteroatom, preferably, 1 to 3 heteroatoms selected from
nitrogen, oxygen, and sulfur, and having no unsaturation. Examples of
heterocycloalkyl groups include pyrrolidinyl, pyrrolidino, piperidinyl, piperidino,
piperazinyl, piperazino, morpholinyl, morpholino, thiomorpholinyl, thiomorpholino,
and pyranyl. A heterocycloalkyl group can be unsubstituted or substituted with one or
two suitable substituents. Preferably, the heterocycloalky! group is a monocyclic or
bicyclic ring, more preferably, a monocyclic ring, wherein the ring comprises from 3
to 6 carbon atoms and form 1 to 3 heteroatoms, referred to herein as (C;-

Ce)heterocycloalkyl.
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form(e.g., geonetrically pure, enantionerically pure,
or diastereonerically pure) and enantioneric and
w@@rmepissdneri ¢ m xtures. Enantioneric and PCT/US2006/032788
stereoi sonmeric m xtures can be resolved into their
048] PASEYRE hereinind aARESotitdrwiE @ifdivated athetesm Hietevolyclik rediual”

et hods, . such as chiral - € gas chromat ogr aphy,
o e@egﬂcyﬁﬁarg’én Feges Fehbatd SO TR EEEPaphy
[oamy SAahéteu Ia:aﬂ_aﬁx_ dnll %?IﬁWWﬁe agﬁqateahhé ﬁ_km §ﬂ9'dro<?ﬂ1w bewp”
or crystallizing the conpound i sol vent .
rrmmmmalgmmpss?’@?féé PeBrbrboelnd @hsoodlergbeif fer
Cﬁ)‘éﬂl%)ﬁ,t B RIB st with 0@ vb STRble Gabstidtre Rty Meferably,
I'nt érmedi at es, reagents, and catal ysts by well known

thediyvearborcehgiprmf iy fliocarhyltesenp.is fromdjto AS2igem HOMS 1beRS AN d
réfé}}e%%ﬁhé}gﬂ%w{a(ﬁ%?]}g)gg& begs the term "cycl oal kyl

group” neans clit or polycyclic saturated ring
[A58hpWihen ativistetrsiio amantiel (g el 2nivims! B deRRATNESeR5 0 8
hGREPRP SRR *PB%% B onBbishdO 8PS 'nv@%ﬁ%ﬁﬁxk@&nﬁﬁisﬁ%ﬁ'iﬁﬁbiﬁw
groups el u , but “are not MRt e to,

fc|(r1ﬁ3 M‘Lbsccyslnﬁreial “lisplategi’ mepis thatiledhcoapounds|of thedpyention are
e

and satur IC an
pie&kr)qmeyl bxierial autntepat (bya sygtietip organic lokensica udrstion wmixdute.or
S ituted by. o r. two,suitabl L ot
PR s feRbighet e BB SRS hlCiOR b uieg
AQ lusdali eyetd, i“purtfiedt) mefu4Kdt when isslacbdhibe &sblate dohins et hewst 90%

"di tes" "t I1,.di ab "
preferae plrage Syt B tsre e S, 4P Rl e ereblyan opt.
9983I>f b BGNipdund BE e istentionhyaketieof thelidoldtess, di abet es

and are . related to.,.i t ance

R Sl S b
disBRb irefeRRP ABPTisde iy d mamehal ciiing Rudasoageuiitedivily the
oo SeL o Ll ng, [or oxaple, gbesi Ly
carD RV 2988 diSERS) Ay dlibléemid) RaduGig B HERt 16919l siopREeinemia, a
i odi ne, Correspondingly, the neaning of e ter T
dispralproet eliegsepeipbolishd brpdeted blrod gluces 1%‘@&51 B and
sﬂ.lrfaﬁj&ne (i.e., Syndrome X), a PPAR-associated disorder, septicemia, a thrombotic
disorder, diabetes, obesity, pancreatitis, hypertension, a renal disease, inflammation,
and impotence. t
[052] As used herein and unless otherwise indicated, the term “modulate” refers to a
change in the expression and/or activity of a protein, preferably an enzyme, more
preferably lyn kinase. In an illustrative embodiment, “modulate” refers to increase or
decrease the expression and/or activity of a protein, preferably an enzyme, more
preferably lyn kinase.
[053] The phrase “pharmaceutically acceptable salt(s),” as used herein includes but
is not limited to salts of acidic or basic groups that may be present in compounds used
in the present compositions. Compounds included in the present compositions that
are basic in nature are capable of forming a wide variety of salts with various

inorganic and organic acids. The acids that may be used to prepare pharmaceutically
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[046] As used herein and unl ess otherw se indicated,

the term "heteroaryl group" neans a nonocyclic- or
w@oeloyoyasks c aromatic ring conprising carbon atBPOBEUS2006/032788

hydr ogen atons, and one or nore heteroatons,

aqeesthisie akil }(ddltidrﬂsaﬁs Sfauel ngiceompoinds epainde tat fora abatdxd
Illustrative

fro nltr .and sul fur,

otif SRSHassa B, S Petels BT hing PlRsTEcq Sttt e bR aRs, of

1dclumn%ell§i1th?b hrﬂindlt@:sGlﬂmc Pirid, eakid)¥detic kalidThgdtbehloride,
razyl ri azi.ny

hx otgoxg) , hyidgpipdidey nyp)aP W@E%L \plPa ragcgsfgqﬁ%acﬂ]pﬂospgatg |

1sQﬁ/156tmafé' Mélate, ta@@afeagaQEMhte Jnlr'ité/ |lacidtchtia®d) Wrirate, SR4RZ Bhidte,
thiazolyl, furyl, phi eny1 i soxazol yI and oxazol yl. A

pansethanates Yitarigate @proseite, BiscuAE IBaleate. seaksingie, BRRERtFt Ut ed
wh&ﬁteo gﬁﬁ%nafté"@acéllrﬂrﬁt@ 13 8h o) D& bt St Smatk) rrﬁétﬁa[n@ﬁilﬁbnat@

etero group i s a nmonoéyclic ring, wherein the
cthpngulfwatsr bosesnesulfopate pctatusesulfengtesng Bemaate ez 1, 1'

BB 73y 35 I gy e s
canprsitinhsthai indidecnedhing Meietyonay fbh’epberrm@whwm@wep@bbu p"
saggr tzx vag%tgna%](:x CeLcl&:s LG %OX Foytgé éﬁdﬁrr}\é}xgioﬁéy%Bkes 'da& unds

n eh at ons one hetero om
1rroluﬁécbmabé yrpseilt ¢omp’651henseﬁlamrc)wsdls &l mdire drefcapﬂhlemftfom’gm] ,

o B BB DA R A B ch st
ingude alkald mﬁml or Mlnmbarﬁhl gl sp)lltmru irtivplarly piajeduni,di no,
erazin erazin nmor phol i no,
gﬁ‘? ?%‘I"P H@Y m’tzfﬂco‘l?%?sﬁ mna%hs pyr aﬁyl Ao
[dsa} ermmi q:aiekyﬂ’ n@ar@uQGmam mnw@wwan beumalbsituted or

hstityted w or .two suitable substituents.
S‘Fbﬁfétlu@ljéi‘ﬂﬁ }Pnef’ﬁ@vorfé'{t SWPHBARyl group is a monocyclic

[amshvs] bAéle&ti ﬁ@refnl figte-dlBELEs”RERF Q6 @bﬁ%tomﬁoﬂﬁiﬂﬁtég elheinthe g,
erein e r|n conpri.s to rbon ato
Pl O Slere LR Psss BRkdhe Prar ot GNreap L with
qundléfa@ielaﬂﬁseﬁo@wqmﬂbmdselfl WA/ 2613526. 1 - 10 -[ 048]
used herein and unl ess .ot herwi-se i ndj ted Q?
Aty the

1458} s vised Bpighy & [Suitalle sHbstifpent s eang @ ggoupd P%S ot
YRGS oPpHAhAEAGHELAR) bbthe B5RpRNG onthﬂ‘/éi‘ft@ﬁl bythe gr oup.

intermediates useful for preparing them. Examples of suitable substituents include,
but are not limited to: (C;-Cg)alkyl; (C;-Cs)alkenyl; (C,-Cg)alkynyl; (Cs)aryl; (Cs-
Cs)heteroaryl; (C3~-Cq)cycloalkyl; (Ci-Cs)alkoxy; (Ce)aryloxy; -CN; -OH; oxo; halo, -
NOz, -CO.H; -NH;;

-NH((C;-Cs)alkyl); -N((C1-Cs)alkyl); -NH((Cg)aryl); -N((Ce)aryl)z; -CHO; -CO((C;-
Cg)alkyl); -CO((Ce)aryl); -COx((C1-Cg)alkyl); and -CO,((Ce)aryl). One of skill in art
can readily choose a suitable substituent based on the stability and pharmacological
and synthetic activity of the compound of the invention.

[057] As used herein and unless otherwise indicated, the phrase “therapeutically
effective amount” of a composition of the invention is measured by the therapeutic
effectiveness of a compound of the invention, wherein at least one adverse effect of a

disorder is ameliorated or alleviated. In one embodiment, the phrase “therapeutically
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[049] As used herein and unl ess otherw se indicated,

the term "hydrocarbyl group” neans a nonoval ent group
w@edoeoe4ed from (G - C8) al kyl, (C2-Cs)al kenyl, apdI/€206/032788

Cs)al kynyl, optionally substituted with one or two

eSFutHva By 864 EdnifBiidn ofthe frﬁ/&ﬁlmn)is medi@red ¥y rtl‘}éotﬁ&%h'ﬂu

chajin of a hydrocarbyl group from1l to 6 carbon
eHedivgneshof aewgtmunc} fithe ingentiop tch@teérhq expressjan) andfor activity of

lﬁl) 1XAE ﬁﬁﬁ{dmél but anlﬁmted% G Wh§5§i{leﬁgn tQ?th‘?s &Bﬂé}ﬁa'

9., to an ani mal for Vgt eri na ry use or nunman
Spmrlsvégiynﬁhe mvem@@)hat/m@ue@shpﬁbwaseu@\ealkywéfectwamopm ofithe

b T e

are separated from ot her conponents of either (a) a
nat ugal SQNh unﬁ%fthe&i ntf%l ant or cell, preferably
bact efi a -11#§;n1r—nr—§§?-a-synthetlc organi ¢ chem ca
[058h c Ak et forihdiensin, thepinedntion bhopmpassas methudsbt mahg or
t he, c nve
S A R e e Sy
gltlsoﬂeaileeab,olmﬂ‘i,éyndmhm)e a(RPmmasrsscméd dieardér, Qpfioepiigfaer abl y

bR ey ea eGP StEt Fe iR e HenATORL | on

disyasedhdnimatfon] 1@ impolemdeewhich 5(31]1pn{¥és hkﬁﬁdlsféﬁhgftdh affmal

.unl es herw se i ndi cated, the t
i} el B Lo S EhOr PRUPI8 SbereAy TS OF BROPYIPP Ao e e ve
ainbedtwdh BEMPULARASomPSSRALA dnfsbud bIFdrhelaalvIeRd
expressl n and/or acitivity of |yn kinpase |nclud|ng
Pharmagfyfica Wme@@b{eéalt BERERT Hiersof and A pharmaesutically
aa%gbm@wgﬁaba reduci ng fat depot |evels,
sl i poprotei nem a, a di sorder of glucose met abol i sm
[Qi\é] elhe igyeafign erFopipases methedsd treating|os prevmrma disegses and
dﬁbﬁﬂgﬂ's QBRribdd Rrein %’Mﬁlﬂﬁﬁ:rl& a cBmpoNRnaR 'uﬁhgtq c0 prlsm
di sorder, septicema, a thrombotic dISO I%
aé@é@ﬁWQOfﬁﬁﬁ@#€ﬁﬂitls hypert ension, a renal dlsease
i nfl ammati on, and inpotence. [052] As used herein and
unl ess ot herwi se i.ndi cated, the term"nodulate" refers
to a change i nRehe expfession Bnd/or activity of a
protein, preferably ap enzyne, re

Rs Re R? e,
vII

wherein each of Ry, Ry, Rs, Ry, Rs, Re, and Ry are independently a hydrogen, alkoxy,
alkyl, alkenyl, alkynyl, aryl, aryloxy, benzyl, cycloalkyl, halogen, heteroaryl,
heterocycloalkyl, -CN, -OH, -NO,, -CF3, -CO,H, -CO,alkyl, or -NH,;

Rj; is an alkyl or hydrogen;

X is O, S, NH, or N-akyl; and

ZisOorS.
[060] In one illustrative embodiment, Ry is alkyl, preferably methyl.

1-WA/2613526.1 - -13 -



preferably lyn kinase. In an illustrative enbodi nment,

"nmodul ate" refers to increase or decrease the
wepresssdn and/ or activity of a protein, prefRPCHDIB00&082788

enzyme, nore preferably Iyn kinase. [053] The phrase

[061h&f AReRH HiusRdtlvE eRABERREADR Lis SRl 8o8dn. " as used herein
includes but is not limted to salts of acidic or

10624 s freangthst Blustratiye epphigdimentyKds@5Y€°Y-n conpounds used i n

[063] € IPARARP HIVSRARE Sbbdifsnt, @maggaﬁs included in the
resent COI_‘i‘EgSItI ons that are basic in nature are
1

[064d p imansthst ilfusiativa gmbodimert, afdeasiang ohRo-Re fsiadkyhi nr¢ferably
mér@fli ous i norgani c and organic acids. The acids that

y be used to Fr epare pharnaceutically |-WV2613526.1
[065] 1 Il anothst Blystadsive embodimaridatti¢asirng af ReRefs halagpn, praderably
chiE? ounds are those that formnon-toxic acid addition

sal'ts, i.e., salts containing pharnacol ogically
[064] c &parmbiice il bistirasive embedimentna, ledstanewd RoRis i6+EN t o,

[ fur] L Lr | Qi tic, akl €, )
lomdﬁno% ST |ﬁi gt,ratﬁ@grr%'g (ﬁlg‘réﬁnd%ﬁgaﬁgo i galh@gs, 0nIbf.[t rate,
[069)| fradrethebilBrstrdtive embphimshatienst aeiofl RpRe spNe,

i.soni cot.i nate, .acetat | actate. salicyl at citrate,
[Oéo?zi 2“?510%}]’65?@,5&?”&’? FV@?@“&@P Lot d“tea?ﬁh%\’?{éfs pant ot henat e,
[070]t & drodtiee illuaisative babedimsntCatilewat @e ofiRhb-BaisesCO.H.
nti si nat f umar at e,. gl ucqnat e, ugar o e,
(0 BC i ol st R R bR ST et Bk i~
[ormt hﬁﬁiﬁﬂiél k flmfe@dtﬁze embbdmestatlleRedne ,ofhg-nlg w\:/eﬂmk,‘/.lo nat e,
-t ol uenes onat e angd panpate .e., |, t ene-
Bils I an amwlté'@ ﬁ@@ﬂﬁﬁ&%&"@a Is aEéLpge.fereEaﬁﬁgﬁwgéld each of
R} &l judeds hyurbi aRd XA £O0POSi tions that include an
am no noi et Klémay form pharpmaceutjcally accegt abl e
WERV TS

[0%4]| {rsangfhel mioqimentsRe g hajogen, gsfaratiy Chlgros 4pd

cadifbfds, RIS HydbaYand KUMRQWIEe, included in the
resent coqﬁ‘gsml ons, that are acidic in nature are
1

[0°63 p dmanethsr ilfusirative gmbediwentaRy is alliyl preferpbly psthy! and each of

R;PR HH%ORQB bk aRg KeRbiablr&€ocat i ons. Exanpl es of such
IEs)aﬁs [ ncgl ud%ﬁa% kgl i  netal ror al kal i ne earth netal ’

(0% dsanethigr iljystrative ambedipentcRy isiadplogera gresuatinrhlarggingm

cal Mlyﬁ% afd RER, RAyAR8idURd xahMh 7 bR sal ts. [054] The
term™ pheny nmeans -CeHs. A phenyl group can be

[0/ s ibanoithern ilbgirasive embodiment, Ry is alkyl, preferably methyl and each of

R;i- R3 and Rs-Rg is hydrogen and X and Z are O.

[078] In another illustrative embodiment, Ry is a halogen, preferably chloro, and

each of Ry-R3, and Rs-Rg is hydrogen and X and Z are O.

[079] In another illustrative embodiment, Rs is ~CF3, and each of Ri-R4 and R¢-Rs is

hydrogen and X and Z are O.

[080] In another illustrative embodiment, Rs -NHp, and each of R;-R4 and R¢-Rg is
hydrogen and X and Z are O.

[081] In another illustrative embodiment, Rs is —CF3, and each of Rj~ Rs and R3-Rg
is hydrogen and X and Z are O.

[082) In another illustrative embodiment, Rg is —NH, and each of R}~ Rs and R7-Rg
is hydrogen and X and Z are O.

1-WA/2613526.1 -14-



substituted wth one or two suitable substituents.
[ 055] As used herein, "pre-diabetes” refers to

wa oupoess3 of di abet es wherein the patient exhi BCT/5S2006/032788
el evated gl ucose levels but the full onset of

[os3i S Ahe@stive %ﬁaﬁﬂ;ﬂé@df%gmgwnhs thPge bicostipadsed BjSF(h‘ﬁﬁlla@ MVIyet

mani fested it sel 6] . As Used hereln % l e
and thetare vsedipin ﬂﬁ@%@déoﬁﬁ‘%%e‘t‘lﬁ’ﬁt‘“%s, Wi gte fwm'{" ?@“’t he

synthetic or pharmaceutical utility of the conpounds

of the invention or the internedi ates useful for

preparing them ExaMWpl es of suitable substituents

i nclude, but are not limted to: (G-C 8)alkyl; (C]-C
-8) al kenyl ; 3 ;o (C3-

(C6) aryl oxy;

-NH((G -C 8)a (( ; -NH((C
6)aryl); -N((C 6)ary|) 2; -CHO - (C - Cg)al kyl);
-CO((C B)aryl); -CA((C ﬂ0¢8)alky|) and
-C2((C6)aryl). One of skill in art can readily choose

a suitable substituent based on the stability and
phar macol ogmveal and synthetic activity of the conpound
of the inventiNon. [057] As used herein and unl ess

ot herwi se indi g=t=t, the phra erapeutically

ef fective anpgnt™ a comnmpo [ f the invention is
nmeasured by t : [ of a
conmpound of tNg i ntion, t | east one
adverse effect of a disorder is a iorated or

all eviated. In one enbodigggnt, the phrase
"therapeutically |-WV2613526.1 - 12 -effective
anmount” of a conposition of the invention is neasured
by the therapeutic effectiveness of a conpound of the
invention to alter the expression and/or activity of

| yn ki nase i ncl utiag [ to up- and

[ [ [ Iy, t he

i nvent or s Mfave ffective
anounts of the c nve |on up-regul ate
t he expression and/ or activity of | yn ki nase. 5.2
Conmpounds of the I nventi o3
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[058] As set forth herein, the invention enconpasses

nmet hods for treating or preventing a cardi ovascul ar
waele@easse3 dysl i pi dem a, dysl i poprotei nem a, a PCBHUSIE6/032788

of glucose netabolism Syndrone X, a PPAR-associ ated

di sorder, sepflicemi a, a thronbotic disorder, type |

di abetes, obesiXy, pancreatitis, hypertension, a renal

di sease, i nfl anpeEFo and i npo B, which conprises

adm ni stering

' proph oically
ef fective anoun 4 conpositNon conprising a
compound of Formula I-VII, Nhiraceutical |y
acceptabl e salt or prodrugygfereof, and a
pharmaceutically acceptable vehicle. [059] The

i nventi on enconpasses nethods of treating or
preventing di seasgs—aRd di sorders ri bed herein by

—

adm ni stering a 'onpos'tlon or fgrmul'ati on conpri sing
a conpound Cb a\nula erein of R, Rz,
R, R, R, R, ®und R7/are indepgndentfy a hydrogen,

al koxy, al kyl, alkemyt, al kynyl, NH aryl oxy,

benzyl, cycl oal kyl, haloge het er oaryl ,

het er ocycl oal kyl, - OH 6. NC2, -CF3, -CO2H5

- CQ2al kyl, or -NHZ2; R8 is an al kyl or hydrogen; X is
O S, NH, orN akyl; eﬁd Zis Oor S. [060] In one
illustrative enbodi Ris alkyl, preferably

met hyl . |- WA/ 26 I n anot her
illustrative ¢ rogen. [062] In
anot her il ug gen. [063] In
anot her il us¥ Eigen. [064] In
anot her il ust 1, | east one OFR -Re
i s alkyl, preferably

1-WA/2613526.1
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methyl. [065] In another illustrative enbodi nent, at
| east one OR -Re is hal ogen, preferably chloro. [066]

WO pooaiesher il lustrative enbodi ment, at | east PCEUSIR/032788
-Ra is -CN. [067] In another illustrative enbodi nent,
at | east one O R2-Rerjs -OH [068] | n another
illTustrative enbodi/mtent, at |east one OOR2-Re is -NO

2. [069] In anethef illustratj Bnbodi ment, at | east
one OFR2-R i [070] In/anoth®r illustrative
enbodi nent o1 -Re | H [071] In
another illus [ e enbodi t, | east one OF R2-Re
is -NH2 . [072 n anot her i Nrative enbodi nent,

at least one OR-Ris - oxy. [073] In another
illustrative enbodi nent, is alkyl, preferably

nmet hyl and each of R], and RrR is hydrogen and X and Z
are O [074} 4 n anot her illustrative enbodi ment, R2 is

a hal ogen, pt
-Rg i s hydrogeR

’f erably chloro, and each of R, and R
and X and Z are_Q n[075] In anot her

illustrative ¢ Ris al kyl\ preferably nethyl
~and each of 0= hydr o and X and Z

are O [076] A illuskgativeg enbodi nent, R3 is
a hal ogen, prente y chloro, gach of R, R2, and

R -R8 is hydrogen and X aﬁi Z are O [077] In another
illustrative enbodi nment, is alkyl, preferably

nmet hyl and each of Ri- R3 and R -R8 is hydrogen and X
and Z are O [078] In another illustrative enbodi nment,
R4 is a halogen, preferably chloro, and each OR -R ,
and Rs-Rs is hydrogen and X and Z are O [079] In

another illustrative enbodl ment, Ris - 3, and each

Of RpR and R6- Rs ifrogeni@ﬁjz are O

et
e
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[080] In another illustrative enbodiment, R5-NH 2, and
each OR -R 4 and R -Rg is hydrogen and X and Z are O

wQ 0@1j24863 anot her illustrative enbodi nent, R iBCF/CF2086/032788
and each of Ri- Rand R7-R8 is hydrogen and X and Z
are O [082] In another illustrative enbodinent, Ris
-NH 2 and each of R- Rs and R7-R8 i s hydrogen and X
and ZlarefO. | - WA ] I'llustrative
exanpl es of cony by For mul
I-VI1 andia¥vat 57 1 he =

i nvention inclu , to: 101 102 103
104 1-WA/2613526.1 - 15 -105 106 107 108 109 |-WA 26
13526.1110 111 112 113 1145 - WA/ 2613526 1 - 17 -115
[084] It will be understood that above conpounds are
illustrative only and not

[084] It will be understood that above compounds are illustrative only and not
intended to limit the scope of the claims to only those compounds.

[085] The compounds of the invention can be synthesized by organic chemistry
techniques known to those of ordinary skill in the art, for example as described in
U.S. patent number 3,922,345, which is incorporated herein by reference in its

entirety.

5.3. Therapeutic Uses of the Compounds of the Invention

[086] The invention encompasses compounds that are effective in modulating the
expression and/or activity of lyn kinase both in vitro and in vivo. The inventors have
surprisingly found that the compounds of the invention are effective in modulating lyn
kinase. Without being limited by theory, it is believed that modulation of lyn kinase
expression and/or activity is useful in treating or preventing a disorder associated with
abnormal blood glucose levels, weight gain, or fat depot levels. The invention further
encompasses compositions and formulations comprising one or more compounds that
are useful in modulating lyn kinase activity. The invention also encompasses
methods of modulating lyn kinase activity comprising administering subject,
preferably to a mammal including a human in need of said treatment or prevention a
therapeutically or prophylactically effective amount of an agent described herein to
modulate the activity of lyn kinase. In an illustrative embodiment, the agent for
modulating lyn kinase activity is a compound of the invention.

[087] In one embodiment, a composition of the invention comprising a compound of
the invention and a pharmaceutically acceptable vehicle, is administered to a
mammal, preferably a human, with a cardiovascular disease, a dyslipidemia, a
dyslipoproteinemia, a disorder of glucose metabolism, metabolic syndrome (i.e.,

Syndrome X), a PPAR-associated disorder, septicemia, a thrombotic disorder, type II
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intended to limt the scope of the clains to only
t hose conpounds. [085] The conpounds of the invention

w@ 2701863/ nt hesi zed by organi c chem stry technPqEs2006/032788
known to those of ordinary skill in the art, for

dinbetsg obes, pAaaedtito g peensloD; a f@adl AlRbash) Mﬂ%ﬁmzﬁxoﬂz& 345,
which is incorporated herein by reference inits

IBPYPEt y. 5.3. Therapeutic Uses of the Conpounds of

[083¢ b RbEMinIeRS Cleafihéh! S SRAHHRN rEHS maa‘ﬁ%ﬁ&atlon ofa
conpounds that are effective in nodul ating

disgase asdisuderagrcit frastone Fiwqrgabl@fsympﬁqwrlwﬁep@@fw asagiatado

watROyrl 10nakk Y B anbiier ENRIth&H: S tlRAM RS F pt'iéaﬁhé”g'l?ﬁér S194pd
that the conpounds of the invention are effective in

ampliRrptian af gt legsh onq Measurablpiphyivien paameter, notmeessshrily
dfs&ﬁmﬂé bylthe ﬂ»a%enﬁle I $GflothGa 'inb'gmtu? t{r é?{t” Ary‘rt}ehmga%%rs

essi on an or act|V|ty IS use reati
gﬁbémguth@r@grdismmdedlsa&ss otdiserdet, Whehptarbmdtynag bI ood

stQ!nHEan%ﬁ oi‘ g ﬁééﬁl@l}éﬁgﬂﬁ%mg gf;ﬁi Og'é%li‘rgo S%des?a%shzat?o dotsé The

I nventi on urt trons an
Plflxsmmaa%tmetﬂsmdwﬂp i gt agotbawnxbodinmme“tmanmmtl’rms‘treahmg” ar e

re:f%\?/gmelldgnﬂlggﬁéj SR drA%idoydd olg( d{]ﬁg%e activity. The

SO encomnp S5<E Hods of nmodul ating |yn

[080h almeerain iembogamenwgphe cingpsigidng ofitlst i@vdntign srd ladlﬁﬁﬁstered to
need

ef I | ingludi h
= BURRE PRERILA nTpf 7 Boriai oy SN el hgroy Ao
usmd (hp:layi, arevendol Yor éf)lfeeﬁﬁlhg’Ere&YDtﬁrﬂre@{ch&ﬂot&@@ﬂik of acquiring
ed h t actj v
o R RLSERSE i ooy Hh PRierTomeroihaerodts Theeafpopigons
oftaél mle?etnt i’mgeﬂttbﬁ ald ddattistaet iayh hivérative %Hﬂ@élt@dt pafiedthe

7] 1'n one enbodiment, a, conposition of
prteF?éa 3h'ﬂ1/ ‘H?‘? E’%ﬁ;ﬁFPeé'icﬁ’ﬁedésl’%ﬂﬁthﬁd"a’ES‘fOV?WélaF Aiseaseiaon

dﬁngldanahaayﬁﬁp@ptbm%taya a@sﬁeﬂ ﬁ@l@o%ﬁﬁ@t@doﬁml Metabolic

m ni stered ef erab hunan with a

sg Pa}ed%s%bmdéqu‘dﬁ%ééggéR-aéS%?q woa% sapticamia, & thromboric

disoraér] HPOTIAiDefRS Boesi ?pa@ibﬁ:@t‘itﬁe Jp@ﬁerﬁioﬁcﬁl%ﬁalm%ﬁs@m ' sm
nEtabo ic SyndronE F-onme -

inPpnmatiely EIRoEACY | %@m&s of g\@btgmétﬁmdlsaowﬂn@ ifsbide.cout
arfl SRR o, 1HP& dilkle of apolipoprotein E; a loss of function or null mutation

in the lipoprotein lipase gene coding region or promoter (e.g., mutations in the coding
regions resulting in the substitutions DN and N291 S; for a review of genetic
mutations in the lipoprotein lipase gene that increase the risk of cardiovascular
diseases, dyslipidemias and dyslipoproteinemias, see, e.g., Hayden and Ma, 1992,
Mol. Cell Biochem. 113:171-176); and familial combined hyperlipidemia and familial
hypercholesterolemia.

[090] In another illustrative mode of the embodiment, the compositions of the
invention are administered as a preventative measure to a subject having a non-
genetic predisposition to a cardiovascular disease, a dyslipidemia, a
dyslipoproteinemia, a disorder of glucose metabolism, metabolic syndrome (i.e.,
Syndrome X), a PPAR-associated disorder, septicemia, a thrombotic disorder, type II

diabetes, obesity, pancreatitis, hypertension, a renal disease, inflammation, or
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| -WA/ 2613526. 1 - 18 -di abetes, obesity, pancreatitis,
hypertensi on, a renal disease, inflanmation, or
“Kbmmmmamee. [088] In one enbodi ment, "treat meneCT/082006/032788
"treating"” refers to an anelioration of a disease or
infpofeRée] HxamPles 8f suck As-gRec preSiSRsitiond Bclade)pliir hdiditrl
preferably associated wth I¥n ki nase. | n another

togaEtins ByBRtS sureptyRe RerRptancgps irqnslygyinal goronary angloplasty, yhich

oftN B4 96 AkieAdkisDhn Mcelb@RA o6 aﬂﬁﬁélé@ﬁlsﬁllﬂﬁié‘é i@bmen,
wﬁaraneter not necessarily di scerni bl e y the atlent

igh glgan lmfmmlywmaﬁ@h@sem ﬁ@h@%ﬁ‘fasc%?f dlS@?S@aWhlﬁl@
of[eﬁflc%ﬁ§to ifhp b{éﬂéeb 'Ac'c&‘am%l'yethe u:e;qwsﬁfdng Bftﬁ.f: irfetHoRgRsHe0r

di sor der, e| phyS|caIIy g., stabilization of a
usgdl ﬁxg@mr@,{egtlgwf@pg giseqse 9@41@;}@@ |a@(bq:qnyurrq.ptlg treating another
t et
(3 Bl o Bt ot o Lioe ARNCIBARE viaedBietentill of
intpotedeshalyilertrpatiiea eandievasoflaralistissh doone partjwdmea@pdm{eo’a die
i
BB RIRES, SR by ARSI b "y
human, as a preventative neasure agalnst such
di seases sed herein.. "preventi N ot r entlng
referstg'@r vasoulan Disedses £of Treati Prgv\‘ glven
[Oﬂl]s s Prevent diivsmﬂxcdmovidles mbtlmde fe nheacbanmeoanre\teheon ofa

e ca s. of the present i.nyention

SRRSO Attty BrPaere s noBRnl 4 Bl S
ef&aﬁﬂ(rje@ﬁtounmfefoeh@biluorecohmﬂmﬂg hamp@ma of thaérviefition and a

redi s tion to i ovascul ar di sease,. a
pREr At SPab Gy gl Broar e Bt ens M Gt e
digattcio sﬁgﬁ%&@wﬁh BrivrmARAtERA nCkifdse AtV KR ad/orexpreSisid rayme

assocj at e sorder, septicem

%F%ﬁlﬁm e e la@sc‘ﬂwja a%eg’gwfea%@t%&aseﬁﬁéé? F‘if‘” and

c1féard€bi'}e§§siehi SFhegl:V@%k@ Bfel dFidn a@oélﬁtﬁ@{mﬂ Uﬁﬁl@&}ﬂotememxas
nf |l anmat i on, npot ence. "E es of such %enetlc

anﬂf"éQY%lﬁbiﬁmiqSoﬁérdFQ’{éf’rCHlﬂédls?i’ﬁ?S yh thsteompesitiong of the ¢ he

m%}m@ill Er%lu%fﬁlffo?ﬂﬁbénﬁ%éﬁe%hﬂg faclude, Ib@Sate Adt 1iniRRGkd,on or
mitation in the |ipoprotein |ipase gene coding

aﬂeégsc&moseﬁﬁ atheropeigrasis; seoks; ischariaiendmiclivp qyR@netions.rig
pah%laQ Bsd &%Hlnkﬁd}ﬁ affgctfng BlooH RedskitetfsliGRS pdPPherdavhs AR S

a review of geneti C
dlsease coronary heart disease; myocardial infarcation; cerebral infarction and

restenosis.

5.3.2. Dyslipidemias for Treatment or Prevention

[092] The present invention provides methods for the treatment or prevention of a
dyslipidemia comprising administering to a patient a therapeutically effective amount
of a composition comprising a compound of the invention and a pharmaceutically
acceptable vehicle. In some embodiments, the dyslipidemia is associated with
abnormal/altered lyn kinase activity and/or expression. As used herein, the term
“dyslipidemias” refers to disorders that lead to or are manifested by aberrant levels of
circulating lipids. To the extent that levels of lipids in the blood are too high, the

compositions of the invention are administered to a patient to restore normal levels.
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mutations in the lipoprotein |ipase gene that increase

the risk of cardiovascul ar di seases, dyslipidem as and
waly®biopsps ot ei nem as, see, e.g., Hayden and MapC/9SR)06/032788

Mol. Cell Biochem 113:171-176); and fam lial conbined
Nbuwe Ielvélp bfligiidsar@repodficdth ntedicahtydatises kadwas foahak @0kl in the

o e b peeppented tend PreEHiTEn FHe S eeentfegtt ot

otBerP pAYASER W AR iCdihghode &hpigehialtaybd@umd at the web
nongeneti ¢ predi sposjtion to a _cardiovascul ar di sease,

sitg of ﬁlﬁr&éwﬁart Assgiationandrthnt of the Mationah Chplegiergbliduggtion’

P9 M&Cb?%mt@halneam Lmathaa@ Blidoe I§§fﬁ’tﬁé ONEthé | bre?ent timy,1Rg ONe
PPAR- associ at ed di sor de septicem a

reﬁW‘@Pﬁﬁ’é@ feyelgif §8geholesteral én the bh’PéEﬁe"tbé‘éF 350\13%/§L1 the
re&%ﬁérﬁl@& le%lsofL Hﬁ&h e ﬁloB@ﬁ%eloW f%@%??dL the

[ ammat i on, 13526 ence.

remnmde@ LptL: Iilab hhqigqmrglernm mdhqalvleqﬂ i8 ;b@lQWtﬁ biggailng pudend
thE WeofrEndbalieve] 57 ﬁe%%%‘?cenlﬁgsr ifl RO NP8 RRs ﬂ%h‘xf IR MeRANd

per cut aneous translu coronary angi opl asty; Wwhich
[083]t Dyslipideminpwhish therromipssitiens 0£dmealr®cratlwmﬁmrm udeful for

PIEYS th ! Qoérctreg x? m§’ludedfnﬁg%t %? hﬁxnted'\f% erll\’\f'aé agfi bloc?dr’ldS
%r O u

sease vasc
lewhlsﬁds@x demltydlpopfoteem (}I{]BIa)ctslotesteroﬂrphtoenma emb«nchmemis ml@l Y,
|t 0

f th ti b d f t.h
P g EREToR P e on tciua® 57 MicBlpaiy 3 Bl Pretieh,
is fansitidlihyperelivddsteeslerh; fmiliad bémblﬁéd W‘peﬂi‘plc}Bmﬁ@z eadstddoor f
di { t

S S R R R B
re@ﬂﬁhglafrﬁ lxp&ﬂrﬁém&iﬁ)’@@dﬂmﬁﬁ[ﬁns, Hybéﬁr{'@yd@ﬂd@m@f t het

I nv tre | en n
hopE Rleralen i Ptk FyBG b souted e FOH Sy

high blB’b@M%l& biqrp(ﬁ)Q;%ﬂest&laﬁ h@hﬂﬂ&fdtlevelh%ﬂ“ﬂﬁw aéhs@y nydpﬁiﬁan
hods f preventi on

B Bosstsclubizh Slgpd LR oF tesmisey Sy MesRraie (BHPRY 1o a

ch@ﬂ:stb@mancangmb&p@véls 6Blonesfifierlatty ciggrount  of a
nposi tion_ conprising a conpound of -the i nvention and

[0341p Hré‘F RESSE invertiqn fusthes @Eﬁ"&’éﬁ metheds for altering ligidipactabolism
in @/PROGH, TBNixampleNR AL ION &SHY bRbd of a patient, reducing free

triglycerides in the blood of a patient, increasing the ratio of HDL, to LDL in the blood

() D

of a patient, and inhibiting saponified and/or non-saponified fatty acid synthesis, said
methods comprising administering to the patient a composition comprising a

compound of the invention in an amount effective alter lipid metabolism.

5.3.3. Dyslipoproteinemias for Treatment or Prevention

[095] The present invention provides methods for the treatment or prevention of a
dyslipoproteinemia comprising administering to a patient a therapeutically effective
amount of a composition comprising a compound of the invention and a
pharmaceutically acceptable vehicle. As used herein, the term “dyslipoproteinemias”
refers to disorders that lead to or are manifested by aberrant levels of circulating

lipoproteins. To the extent that levels of lipoproteins in the blood are too high, the
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di sease is associated with abnormal/altered |yn kinase
activity and/or expression. As used herein, the term

w0 carm2asonscul ar di seases” refers to di seases PET/Uk®06/032788
heart and circulatory system These di seases are often

c&ﬁﬁ&ﬁioﬂ& BEkhWirfvBniihnsrd RRORIGERUREDRARNEAD Féstie normal levels.
i pi dem as. Cardi ovascul ar di seases, which the

C@avﬁs 19 A gxtent that devels 0E Hpqrerteins i thrskiped arg tao low, the

cOthYRIBNS BEthE invbAtRAlard flintifiSteléd € a PitlenBtb FestRd ndrtndl fefids.
to, arteriosclerosis; atherosclerosis; stroke;

Noza#ldewels: of Epepseteiss prereriyisd invaedien greatises mapnite thoggrof skill
il ROsK. dysfunctions affecting blood vessel elasticity;
peri pheral vascul ar di sease; coronary heart disease;

[08pd c By sipabroteiifeariasawhigh the@emewmns iofi tha prstsénd invemtibn are

%ﬁtfﬁ &eﬂtnf%@%e%%é’%élhhé’% fior l%ﬁ{ed EJ, g%%@%&é 1&kls of

reve I on resent 1nve
L, higt bloodevelsof apadipppretein B (app BYytegh blood lbielgof Lp(a); high

o3I R O p3 FgRIE B B B B e

or:dﬁfmrensllmrmcm d]mp;e levelsof adtivity,iimiedihg @ducions @ deficiencies

SR FRE o Rt S PR R R Dot aie sipppiotein
ah’(mmilimb assbtieee dith dimblted) a?&prateinl abhdryhabitied/ a@sfocnated with type

ress on, used herei the term, m as'
IR i; (Rpnd sbpree ies aereen M Rl P A EReaRs
amDRmi & torhued l@p@fllpfd%@' ating lipids. To tﬂe ext eﬂt
t | evel s of ids in the blood are too hi t he
I@%ﬁp% Rrﬁssﬂ%mmntleﬁ @W%ﬁwwgwaws RrFrdncweape -II lgvels in
tmaﬂdoawab@nernes&amlg REG CHIT 16:R%Sh the Blooddf 3 @at%'é?- @mlzatmg%heo
rmal [ evel s of pids are reported in

letVFlé at Hhdwssaqiiad Profeinh dasdudine bymnlmvlﬁdﬁ%@%‘ﬁ aPFérH apo

AeedHalaBo Eif %mmdﬁd pbdléiw Qv ainR the Rield-Stapo HIL THiGR of
triglycerides and others ?araneters mhlch are used t
a aat&@h sadrapsfingelerrpics of ligliserides diom the kah@Offaewlgmtt Féldof
mteNg]t%ld onal ﬁrfé}}ﬁg agﬁﬁ%%ﬁ%ggﬁig gﬂlégﬂa Pr oI Jrsgi?ﬁh c():?&{) t i onal
cuppaund Oﬁhﬁ VaREPuBN 8 amey eifetive to bmrngtah@lt prid seéinctwm; e,
el MRich © [Eﬂgﬁ?g%&*ﬁﬁ of HDL chol esterol in the bl ood
35 ng Tt &

|saov

5.3.4. Glucose Metabolism Disorders for Treatment or Prevention

[098] The present invention provides methods for the treatment or prevention of a
glucose metabolism disorder, comprising administering to a patient a therapeutically
effective amount of a composition comprising a compound of the invention and a
pharmaceutically acceptable vehicle. As used herein, the term “glucose metabolism
disorders” refers to disorders that lead to or are manifested by aberrant glucose
storage and/or utilization. To the extent that indicia of glucose metabolism (i.e., blood
insulin, blood glucose) are too high, the compositions of the invention are
administered to a patient to restore normal levels. Conversely, to the extent that
indicia of glucose metabolism are too low, the compositions of the invention are

administered to a patient to restore normal levels. Normal indicia of glucose
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recommended | evel of LDL cholesterol in the blood is
bel ow 130 ny/dL; the recomended LDL: HDL chol esterol

WO 2007024803 t he bl ood is below 5:1, ideally 3.5:BCT/HH06/032788
the reconmended | evel of free triglycerides in the

mtaB&Itbni dre tepSied i MdRACrdABed lenol PRIho 68 Sl irGEHRSIn

whi ch the conpositions of the present invention are
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glE‘ESLsefrﬁtagﬂlég“bl ood of a patient, and inhibiting
saponi fi ed and/ or non-saponi fied fatty acid synthesis,
sai d rrethods co r|3| ng adm ni sterlng to the patlent a
COfT'pOSItIS A D ed 1) ARYH | ptment p/E
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Dysl i poprotei nem as for Treatnment or Prevention [095]
pwsoaﬁeg@l#ﬁranm@ﬁw%mmpw|(‘0Pé’§xﬂr’ra1aw@e|@teﬁ disondpe comprising
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abnormal/altered lyn kinase activity and/or expression. As used herein, “treatment or

prevention of PPAR associated disorders” encompasses treatment or prevention of
rheumatoid arthritis; multiple sclerosis; psoriasis; inflammatory bowel diseases;
breast; colon or prostate cancer; low levels of blood HDL; low levels of blood, lymph
and/or cerebrospinal fluid apo E; low blood, lymph and/or cerebrospinal fluid levels
of apo A-I; high levels of blood VLDL; high levels of blood LDL; high levels of
blood triglyceride; high levels of blood apo B; high levels of blood apo C-III and
reduced ratio of post-heparin hepatic lipase to lipoprotein lipase activity. HDL may be

elevated in lymph and/or cerebral fluid.
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pharmaceutically acceptable vehicle. As used herein,
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5.3.7. Treatment or Prevention of Metabolic Syndrome

[0103] As used herein, “treatment or prevention of Syndrome X or Metabolic
Syndrome” encompasses treatment or prevention of a symptom associated with
metabolic syndrome including, but not limited to, impaired glucose tolerance,
hypertension and dyslipidemia and/or dyslipoproteinemia. In some embodiments, the
metabolic syndrome is associated with abnormal/altered lyn kinase activity and/or
expression 4

[0104] Metabolic syndrome is characterized by a group of metabolic risk factors in a
person. Risk factors that are associated with metabolic syndrome that can be treated

or prevented by administering a composition comprising a compound of the invention

1-WA/2613526.1 -24 -



el evation or pronotion, respectively. 5.3.4. d ucose

Met abol i sm Di sorders for Treatnent or Prevention [098]
wah@7pe486Ent i nvention provides nethods for theCT/US2006/032788

treatment or prevention of a glucose nmetabolism

mdluﬂ@ bl 4re n@ﬂlﬂ?ﬂtdd&? frb@nt?dli Ubemty‘» (z%f leﬁ&silﬂa fat |ahd 1ﬂ?hd ground
tI ca y. € ect ve a conpos]tion
theaﬁéﬂ"? )righeroseBisdutimiopya @ %%w@ﬂfdieﬁn mairy high

tr@mem aHd loQ\ﬁHDIL cﬂ&eﬁ&bmha& e ipfalgBe bullupksia dribo l1S);
the term"glu met abol i sm di sorders" refers'to

radfed Bmé P@Sﬁ%@ﬁp/@aa‘ml& orhighen; wayinrresistage By glueRse r ant
NS ISHERS ]ihS Ol PR tHRGEAY uddtihdulid 3t blead suf I)Iﬂ?&hﬁ%ﬁb%% sthfat

indicida of ¢glucose netabolism (] I nsul 1 n,

(e dvigh fiprinesaegr plasminogen qtiyator mhlélt@rc{nﬂaa theitdons)iond e he
ﬂoﬂx\ﬂ%ﬁ’afﬂ ?d?}//?t‘lé@: (9&"%1\%3?%&{ @psehgtlﬁ tréagme ﬁ?ﬁfnﬁﬁ :ﬂ%

nor na tot extent I CI
[0495]gTheowderlyring cabessiof thisayadrome atemmrwei@t/ebnmnsphysx@hs of

m%%fﬁl nt%{él}(ﬁ? g%ﬂgﬁgfa@hgsf %F%l B%{e?a%o cs dx%ﬁl lafd Wt Ki geése%srﬁs%r €

| cla o ucose
ofIc@FMarytheart disRase,mthen kiisbasem\elated to plpquetbaaddmm inmextkirg avalls

tre to t i,n,the art. I n sone
(eégm?géke B tpe“&?eﬁ% aﬁcu% éearsﬁg 3%%3’ ﬁ%‘%“"&or der is
[anﬁddeiab@lut syindrbme imdrrsaiylaémbiaed &dthlaypendealivad membbliosi t y

99]. G.uco net abol i sm di.so S
A ey R SR e e
is N\Eh@ftlw rgét@bomrs?mﬁﬁmia Bgllls@rcalllefdﬁtﬂé iinmgml reédidtande S)bildfoniﬁ e not
to inpaire ucose tol erapce;. insuljn
1008 ik sile Ahcksh e fabQpsastedloTasnl BaisHREacequEe) on

fa@lbrspfdéﬁ a8 ReSHIAR Fat ak FHYSIEA Snactivie/, budl dlgit MstlinRistance
| ted, tp no |nsuI|n dependent di abetes nelllt us

N0 FBATPHE UBEN @ERHIC. V1A SeRRle AR FsplTsrepipatsgyiave
ceﬂﬁ@ltdbbélﬁ}n Jihe Giot2ed @échﬁlﬂkrhé dtuise xﬁMar 16VR DbdiRdedlihdulin

onset d| abet es of they ancreatitis;
repiytaRneraat Setbolicid st alreeo %flg/ %ﬂelﬁqoe@m aRBeAr thbeand/ or
cottpigose. [0100] The present invention further provides

net hods for altering _glucose netabolismin a patient,
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useftY 88tkating or preventing metabolic syndrome and disorders and risk factors

associated with metabolic syndrome.

5.3.8. Treatment or Prevention Of Diabetes

[0109] As used herein, “treatment or prevention of diabetes” encompasses treatment
or prevention of a complication associated with type II diabetes including, but not
limited to, retinopathy (i.e., blindness); neuropathy (i.e., nerve damage) which leads to
foot ulcers, gangrene, and amputations; kidney damage, which leads to dialysis; and
cardiovascular disease. In some embodiments, the type II diabetes is associated with
abnormal/altered lyn kinase activity and/or expression.

[0110] Type II diabetes is associated with obesity and with aging. It is a lifestyle-
dependent disease, and has a strong genetic component (concordance in twins is 80-

90%). The problem seems not so much in insulin production, but that when the insulin
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asymptomatic since most people don't want to take a pill for something that they do

not feel bad about. The compositions comprising a compound of the invention are
therefore useful in treating or preventing type II diabetes or complications arising
from type II diabetes and disorders and risk factors associated with metabolic
syndrome. Complications of diabetes include, but are not limited to, diabetic
neuropathy, diabetic retinopathy, erectile dysfunction, and kidney disease and the

compounds of the invention are useful in treating or preventing these complications.

5.3.9. Treatment or Prevention of Obesity

[0114] As used herein, “treatment or prevention of obesity” encompasses treatment or
prevention of a complication associated with obesity. Complications of obesity
include, but are not limited to, hypercholesterolemia, hypertension, dyslipidemia (for

example, high total cholesterol or high levels of triglycerides), type 2 diabetes,
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5.4. Therapeutic/Prophylactic Administration and Composmons

[0119] Due to the activity of the compounds of the invention, the compounds are
advantageously useful in veterinary and human medicine. As described in Section 5.3
above, the compounds of the invention are useful for the treatment or prevention of
cardiovascular diseases, dyslipidemias, dyslipoproteinemias, glucose metabolism
disorders, metabolic syndrome (i.e., Syndrome X), PPAR-associated disorders,
septicemia, thrombotic disorders, type Il diabetes, obesity, pancreatitis, hypertension,
renal disease, inflammation, and impotence. In some embodiments, the subject has
abnormal/altered lyn kinase activity and/or expression but does not exhibit or
manifest any physiological symptoms associated with a lyn-kinase-related disease.
[0120] The invention provides methods of treatment and prophylaxis by
administration to a patient of a therapeutically effective amount of a composition

comprising a compound of the invention. The patient is a mammal, including, but not
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injection, by means of a catheter, by means of a suppository, or by means of an

implant, said implant being of a porous, non-porous, or gelatinous material, including
membranes, such as sialastic membranes, or fibers. In one embodiment,
administration can be by direct injection at the site (or former site) of an
atherosclerotic plaque tissue.

[0123] Pulmonary administration can also be employed, e.g., by use of an inhaler or
nebulizer, and formulation with an aerosolizing agent, or via perfusion in a
fluorocarbon or synthetic pulmonary surfactant. In certain embodiments, the
compounds of the invention can be formulated as a suppository, with traditional
binders and vehicles such as triglycerides.

[0124] In another embodiment, the compounds of the invention can be delivered in a

vesicle, in particular a liposome (see Langer, 1990, Science 249:1527-1533; Treat et

1-WA/2613526.1 -28-



useful in treating or preventing nmetabolic syndrone

and disorders and risk factors associated with
woreaodlozisss syndrone. 5.3.8. Treatnent or PrevePtT/082006/032788

D abetes [0109] As used herein, "treatnment or

bl RMSpHsbss iA fthedT lﬁpa%& 8f Inf&HoANDRSRE and C:ﬁ)@&‘@gﬁez cEerestelm

preventlon of a conmp l'icati on assocl ated Wt

B S DT BN b . HO S5 R ope-Berestbinab. p.

3(1v-397,sebéénefin§§§a neuropathy (i.e., nerve damage)
| eads to foot ul cers, gangrene, and anputati ons;

[ﬂpéih é‘y}'Qﬂ anriless emypdioiant e gempaunds of the inventiangan behdellvered
t
RIS 38t 3R UL b
Skpm;aSﬁé'toa,ch%?n&'l;C Gritl Ref Bwe‘s‘@ OH20],BEB}ald s, Ils:]SO ;
AR PSR B e 200 SR 0o

cgbnditricnt, papperiemstefdocmdredaant@ed Medivdl ApplicatiSil of90%) .

Cé)gﬁ'ol?e}c]ﬁ{%le \Ms]e gfgggaqcﬂ@tﬁe?w %%&Egéul Ilgatgn %?as? 972)?’

Gontraltddedrug Bioavailagitity, Dehid Brodidt Dégigs Bid Pemmsarfée rsmm&d 3hd

t I'l.diabet |entS|n|t|a have hi
NGNS 'g?rgﬁﬁ"sﬁﬁf%gﬁrgn Berpat 1 Bﬁéa{r
R, W&r&ﬂiﬂﬁ@h@ﬁ 0Bl Sset higo Dés‘}ﬁd't QRSI98S) JerheaDR: 1I908Mhﬁdg et
Ty l,J ﬂ}béa event ual lﬁ become resistant to that
oLy B Rl B3 MBS alncioB8e Sewmoue 1105t Tnite
afdtRet@bbdisiehd, B contloBS® kAP BRI dn P pﬂ@é&ﬁﬁ bﬂﬂlrﬁll?}eof the
di seg&18 with insulin and they need nmuch hi gher "doses

t35est ol compapnds of thelnvetionse.g. othP fiver] thysrequiipenly a Faetioon
of th Bstdnilc dodi(8H8, d.2ado&sors %gﬁfedlcﬁlh?pp?lblzg@ﬁs st oﬂ&? S

t he pancr eas to re1ease i'nsulin argets
Rlel?ém suRTan Vel Zappcl 18-138 41984 Other mrold@i-reéeasmet@@s cells

dlasSed iR e rbilew BF BRI, 1596 BGiekL 3498 58?&%% fhafbe LEQ. C eI !

menbr ane. For nbst peo en ins boun
[Qlﬁé] Feccspeat @mpasm@&sda @Omﬁln@\th@t@mm@gv nﬁ"@ctwh pmhurt eﬁd s

c&ﬁ &Mgﬁfthgﬁiv@ﬁncﬁmr @{iﬁﬂﬁ[}ﬁ{f; tﬁa%[apé g&ngéugsi%feh@‘i&em

terior o I CS, - even
Ptefﬁg%hl‘j’ in fugifipd fosmntogeshertvtith mitablmmmm nka pltaheaqeumcaﬂsss

a&@ﬁﬁlﬂe Vehicle so as to provide the form for proper administration to the patient.

[0127] In a specific embodiment, the term “pharmaceutically acceptable” means
approved by a regulatory agency of the Federal or a state government or listed in the
U.S. Pharmacopeia or other generally recognized pharmacopeia for use in animals,
and more particularly in humans. The term “vehicle” refers to a diluent, adjuvant,
excipient, or carrier with which a compound of the invention is administered. Such
pharmaceutical vehicles can be liquids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean oil,
mineral oil, sesame oil and the like. The pharmaceutical vehicles can be saline, gum
acacia, gelatin, starch paste, talc, keratin, colloidal silica, urea, and the like. In
addition, auxiliary, stabilizing, thickening, lubricating and coloring agents may be
used. When administered to a patient, the compounds of the invention and

pharmaceutically acceptable vehicles are preferably sterile. Water is a preferred
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t%te):gs%rpggll a/t lets?ter: 3{3' the }/njectlon eneraﬁly, the u}éredlents are supplied either
separately or mixed together in unit dosage form, for example, as a dry lyophilized
powder or water free concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent. Where the compound of
the invention is to be administered by infusion, it can be dispensed, for example, with
an infusion bottle containing sterile pharmaceutical grade water or saline. Where the
compound of the invention is administered by injection, an ampoule of sterile water
for injection or saline can be provided so that the ingredients may be mixed prior to
administration.

[0130] It is preferred that the compositions of the invention be administered orally.
Compositions for oral delivery may be in the form of tablets, lozenges, aqueous or
oily suspensions, granules, powders, emulsions, capsules, syrups, or elixirs, for

example. Orally administered compositions may contain one or more optionally
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KR- associ at ed di sorders, septicem a, thronbotic
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tec nlques ?n C%IUOIGIXII;’]Z vztro or% vivo assays may optlonally be employed to help

1dent1fy optlmal dosage ranges. The precise dose to be employed in the compositions
will also depend on the route of administration, and the seriousness of the disease or
disorder, and should be decided according to the judgment of the practitioner and each
patient's circumstances. However, suitable dosage ranges for oral administration are
generally about 0.001 milligram to 200 milligrams of a compound of the invention per
kilogram body weight. In specific preferred embodiments of the invention, the oral
dose is 0.01 milligram to 70 milligrams per kilogram body weight, more preferably
0.1 milligram to 50 milligrams per kilogram body weight, more preferably 0.5
milligram to 20 milligrams per kilogram body weight, and yet more preferably 1
milligram to 10 milligrams per kilogram body weight. In a most preferred
embodiment, the oral dose is 5 milligrams of a compound of the invention per
kilogram body weight. The dosage amounts described herein refer to total amounts
administered; that is, if more than one compound of the invention is administered, the

preferred dosages correspond to the total amount of the compounds of the invention
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On-gQIOISnng?T}a o*%?he invention. In another embodiment, the kit comprises a

compound of the invention and another lipid-mediating compound, including but not
limited to a statin, a thiazolidinedione, or a fibrate.

[0134] The compounds of the invention are preferably assayed in vitro and in vivo,
for the desired therapeutic or prophylactic activity, prior to use in humans. For
example, in vitro assays can be used to determine whether administration of a specific
compound of the invention or a combination of compounds of the invention is
preferred for lowering fatty acid synthesis. The compounds of the invention may also
be demonstrated to be effective and safe using animal model systems.

[0135] Other methods will be known to the skilled artisan and are within the scope of

the invention.
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[0137] The present compositions can be administered together with a statin. Statins

for use in combination with the compounds of the invention include but are not
limited to atorvastatin, pravastatin, fluvastatin, lovastatin, simvastatin, and
cerivastatin,

[0138] The present compositions can also be administered together with a PPAR
agonist, for example a thiazolidinedione or a fibrate. Thiazolidinediones for use in
combination with the compounds of the invention include but are not limited to 5-((4-
(2-(methyl-2-pyridinylamino)ethoxy)phenyl)methyl)-2,4-thiazolidinedione,
troglitazone, pioglitazone, ciglitazone, WAY-120,744, englitazone, AD 5075,
darglitazone, and rosiglitazone. Fibrates for use in combination with the compounds
of the invention include but are not limited to gemfibrozil, fenofibrate, clofibrate, or
ciprofibrate. As mentioned previously, a therapeutically effective amount of a fibrate

or thiazolidinedione often has toxic side effects. Accordingly, in a preferred
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accept.abl e vehicles are preferably sterile. Water is a
ar?)pgfh@}qegéo injectable insulin, transdermal insulin, inhaled insulin, or any

combination thereof. As an alternative to insulin, an insulin derivative, secretagogue,
sensitizer or mimetic may be used. Insulin secretagogues for use in combination with
the compounds of the invention include but are not limited to forskolin, dibutryl
cAMP or isobutylmethylxanthine (IBMX).

[0144] The present compositions can also be administered together with a
tyrophostine or an analog thereof. Tyrophostines for use in combination with the
compounds of the invention include but are not limited to tryophostine 51.

[0145] The present compositions can also be administered together with sulfonylurea-
based drugs. Sulfonylurea-based drugs for use in combination with the compounds of

the invention include, but are not limited to, glisoxepid, glyburide, acetohexamide,
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5.5.1. Combination Therapy with Cardiovascular Drugs

[0151] The present compositions can be administered together with a known
cardiovascular drug. Cardiovascular drugs for use in combination with the compounds
of the invention to prevent or treat cardiovascular diseases include but are not limited
to peripheral anti-adrenergic drugs, centrally acting antihypertensive drugs (e.g.,
methyldopa, methyldopa HCI), antihypertensive direct vasodilators (e.g., diazoxide,
hydralazine HCI), drugs affecting renin-angiotensin system, peripheral vasodilators,
phentolamine, antianginal drugs, cardiac glycosides, inodilators (e.g., amrinone,
milrinone, enoximone, fenoximone, imazodan, sulmazole), antidysrhythmic drugs,

calcium entry blockers, ranitine, bosentan, and rezulin.
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-A time delay material such as glycerol nonostearate or
@l ycanAMPiL@Esr ate may al so be used. Oral conpositions

i.ncl ude standard vehicles such as nmannitol,
DL gge Hakabpion's chargeierizedt by Sigh Blogdl elucassclppin in the presence
A6 BinBEnts of insulin. Animal models of type II diabetes involve

administering high levels of glucose and measuring blood glucose levels and the

ability of the experimental animal to maintain glucose homeostasis over time. Several
pharmacological structural classes can effectively regulate this hyperglycemic
response including sulfonylureas, thiazoladinediones (PPARy agonists; glitazones) or
metformin (glucophage). These drug classes are also clinically approved for use in
humans. In the current study, we established a mouse model of hyperglycemia by
administering high levels of glucose to mice. We validated this as a model of type 11
diabetes by demonstrating that metformin can effectively reduce the blood glucose
load. We demonstrate that Compound 102 and Compound 105, which are illustrative
examples of compounds of the invention, are effective in reducing blood glucose

levels in this model of type II diabetes.
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cel l ul ose, magnesi um carbonate, etc. Such vehicles are

preferably of pharnmaceutical grade. [0131] The anopunt
woboaoesapound of the invention that will be ePéEBUS200€032788

in the treatnment of a particular disorder or condition

di scl osed herein will depend on the nature of the

di sorder or condltl on and can be determ ned by

st anbthr d Examyple icengdolerpuceskpst t i on, in vitro or

[01‘34}’G}(|90§3§>§a§¥‘§mﬂ@8)fecﬂﬂtw‘a%? a4 Non@éhtl‘?iﬂm 180 nfePmMildRlosed at

dentify optinmal dosage ranges. preci se dose to be

aéﬁbrrwé 40 mikg mepredmp aslrsa Sris> sk | szp@ss Ve preptiragriising ¢he

AjPE 1B KT MO ol (AR, MiERRERLOUERERRR 410 o
mng) sedtonjoffcthertmof thé tanlhblecmcam glticasmtast wmar@anwswai Detatfors
o TR ARS /e BIURGY A SRR TAES A0 ABIERe Lfess

mni's on are genera
tmn 10105 gvaa mrsctdao 2fdiicate stdtistipabsignifitanac.conpound of the

tion er Ki |l ogr o) i In s fIC
[dr}%éfg ?5‘8“ itoters cgem&lt?ﬁqﬁee%ﬁﬂ%g’ﬁtqogﬁ’ oul?‘ﬁe oral dose
[0156 DInGiudyill hmicgrveame daed @ithiCompgumintd2pad gkicdse gs futotyardy
wei ght, nore preferably 0.1 milligramto 50 mlligrans
per kil ogram body wei ght, nore preferably 0.5
mlligramito Zem@TminugsspN® |PReatiidn@@leasireody wei ght,
and yet re prefegably 1 miTTDgigywecid0 nilligrans

per kil ogrfam body el ght. TN &GI0R3E nhkteT rled
enbodi mentl;The orgl dose 1S SAfhididdoais of a

conpound qf the invention per Ki Igg%gy% body wei ght .
The dosaggamount QSUESLrlvtﬁﬁ'tﬁ[l&}Sg refer—tjo total

anount s adnimi blbléﬁu tTat Ib’G{ldOSélHl Esue'd' one
conpound gf—the ir‘%cﬂti e—HS—agi s tet eth—t he
pref erred dosages Spriespone e—tota—anount of

n

t he conpourds—ef '1 e—Hrventi-on YR SBUE3E06. 1 - 3 1
-adm ni stered. Oral conpositions preferably contain

(0189 InGnRIS % Medeivege ddzed ®ith €0mpbynd @R ghd glubddd 32follows.
Sui t abl e dosage ranges for intravenous (i.vV.)

adm nistration are 0.01 mlligramto 100 mlligrans
per kil ogr pm Dpyghe @ﬂhﬂ@?) Fréthba@hedSuio PO
m |'1igranms{per Administer Drug

15 Glucose measure

30 Drug or vehicle

30 Administer oral

glucose

45 Glucose measure

60 Drug or vehicle

75 Glucose measure

90 Drug or vehicle

120 Glucose measure

150 Glucose measure

[0158] Study 3 tested Compound 102 and was conducted as follows:

Time (minutes) Treatment/measure
0 Drug or vehicle
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kil ogram body weight, and 1 milligramto 10 m!|ligrans
per kil ogram body wei ght. Suitable dosage ranges for

wo ndoranssal admi ni stration are general |y about POT/0$2006/032788
pg/ kg body weight to 1 ng/ kg body wei ght
Supposi t or i-es—-ga're@'riy con ad BT OééJm&g&b amto 50
mlligranmsoef—= cewgwnu ofthe - v1 T of—per kil ogram
body wei ght and conprise acti vé\ H?glnt jn the

Aad

range of 0}5%t+e6—10% by—wei Q%ﬂuw dosages
forgi nt rad_r e g rnangcllﬂanthserm%ggrpf Q']ea| , g

subcut aneous,—epi d al - sublin s¢ T ebral ,
i ntravagi nal. tLangojpj_rml adm HiUePIeAnGasigc qr
admi ni stration by 128hal at i oh afHIcPse Measurg ange of 0. 001
mlligramto 200 mlligrans per kil ogram of body

PSS 1 s el S S fon LPEOARTRA 10 Bt ok B30 mae
spgnifica0iiyl deerdabddgroamaltbdood giricbsel lgvedﬂfpredgm@lloa@ng))mnﬂ he
n?ﬁcah%émgg&éé {i&g g%gﬁg@%'%‘% flévﬁls%‘%' 'Hu”édsbé/ oral 1uec§‘; L f\‘";te's" €

ses rom-dose-r spo
etdenmmtfmﬁoﬁ r Srgmﬁaanuetwaolasr 90eminoeb afierdelg etdeﬂmstmyxsn ens.

GO 1 GhE, R R R et EhRRo B S 07 BlogusH B ork Ao

qifectam bdsodkdlicoseciengls.i si ng one or nore containers filled

(B4 e, (B s SRR e im s h OB RERR Rlopf Bivess el 4
sn«:gild <|tuse ofe bnhlﬁJ rﬁgrkgrsiniiﬁtemly e et OtQS) &dg@ldaildw%ﬂuca&e legfnty
t .
iRt o e oo grins D GstrdevPhyen et i ce

ﬁgaﬁﬁoaﬁm;sd@ﬁaageavajatéwe §H6Wnaﬂﬁi'gﬁté Rf manufacture, use or
sale for human adm nistration. In a certain

enbodi nent, the kit contains nore than one conpound of

t he |6Qven]3kmplelzn wgg@,lg,q;,eprrbodl ment, the kit
rises a_conmpou The invention and anot her

IPME}I) M%QP&@CR@H%WS eh'ameq! frem fdarlan Brsrstudytvas pastedosheng
rﬁw@ {vadeigNwecks Eﬂlg@z Phdncﬂ) ARGHHBA BF tHe studly f“dl&r tﬁét@d fol 94341

he coqpoun s. of _the i.nvention are prefera Iy assayed
rﬁe Wiererted aNgstern Rigk; ghat way desigaedfe appredimafedthe Fapical hgpan

dit QPR IR AbieCicAhld Pthdpé: (RREaRh BiBts US Gy BRIAIWIRNS), Wfern

Diet composition). The Western Diet contained greater then 5 times more fat then

"b

normal chow.
Compound 102 . Diet Compositions
Western Diet Normal Diet
em% gm%
Protein 20 16
Carbohydrate 50 61
Fat 21 4
keal/gm 4.7 32

[0163] Mice were weighed daily beginning from the start of the 24 hr fasting period.

Food intake was monitored continuously. Mice were bled by retroorbital eyebleed on

1-WA/2613526.1 -38-



exanple, in vitro assays can be used to determ ne
whet her adm ni stration of a specific conpound of the

WO poenb48en or a conbi nati on of conpounds of theCT/US2006/032788
invention is preferred for lowering fatty acid

h d. th t b
b S AgeTae QY Eee by e 30 oor e D e
dRelElx Wi fuligose [ Arlpthl toBiar Fﬁﬁﬁala@%re\/mdséct&ﬁtt kg of the

the skilled artisan and are w thin t e scqpe of

SR T eI T (olging G gkt it brown,
inBhA K idl, QledBiterid) réngl dnd 'eﬁxd?tlm;@ﬂ | DR {Ere@lverb BRI and analyzed

i Aventi on, the compounds o he i nventi on_can be used

PRGN floaho HEREDF THkeKs 85 Yisha b VaE LI Hgen 0.0
x'hﬁi@étﬂx QUi A&k rendgne conmpound of the invention and

erapeutl c agent can act additively or, nore
o1 @f] evcatinigiration Cgmaeund 0 ylgmlﬁqar&lym@w weight gain at the

AP E e USRS S T

dlotinteivesigha (Rigure &F andratsovéhen nivesusipe weight ehgage fromidaxch can
(?‘ rﬁllxpea%) Fggd 1Inlﬂ§<e t%gfg%%&isly C%EP@ t1 Bf ?&&mﬁk&@ (ﬂgulel'ﬁ

ion or er n anot
O éf) Fatmexas weghtsozvqn@sgmﬁmtlg elmrtcckmmgj estern dispyumalsef t he

i nventi on i ter rior ofr .

SRR 48 Porrib 0 P RS PinePingCloe RURBERATOH sikfncanyy
@fudeth Brodhing ﬁmﬁieihgulﬁzdr remh laﬁd‘lerhiﬁtsfdumhﬁm padi mcmﬁsets,ﬁelt not

i nvent.i I fuI in treating are chronic
'BF%’WH%&?IS Hg‘Hﬁ enbodi ment conbi nati on ther apy

jonsa) |A@ﬁni§irit&ihﬂﬁﬂoﬁ1901hﬁt 102 prodackd dﬁx@ﬁﬁﬁahﬂzgtemtlon in welght

conposition ¢ a co nd of tian
AR TPt BTY et SROPP s R ST ol
#hdGhat wadad¥bdated #&h tdageodin Git bd chSl@pﬂnaﬁted W t h a
particul ar drug. The duration of adm nistration of

each drug or therapeutic agent can be, e.g., one

mont I3t h@%ﬁm%g hiSeptini Pevele it WestePh Diet APadted ARinfAS t 2 N

enbodi ment’s a conpositron of the |[nvention

waémrﬁlquem o BB B ST ek seoRnd HEy At ppbied
geP{m febas, méeevvgré 91%&1 ¥y Mr@%ﬁ@lseyé!ﬂé’&lroieiaﬁ Ha4eif 8abs

udi ng but not limted
aﬁer the mltlatlon of the study. On day of REB mice were dosed once with full dose

1 hr prior to bleed. Leptin levels were determined by ELISA (R&D Systems) as per
directions. Data are expressed as the average = SEM. Data were averaged and
analyzed by ANOVA followed by a post-hoc Tukey’s test with a p value of less then
0.05 indicating a statistical difference.

[0168] Western diet led to a significant reduction in blood leptin levels as early as one
week after initiation of the study. These leptin levels were not different from leptin
levels of animals fed a normal diet. Administration of Compound 102 to animals fed
a western diet reduced leptin levels to those fed a normal diet. This reduction may
reflect a decrease in fat pad development and may be secondary to this event.

[0169] These data taken together with the data on weight gain, food intake and fat pad
development indicate that animals fed a western diet and treated with Compound 102

do not look different from those fed a normal diet.
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toxicity, the therapeutic agent can advantageously be

adm ni stered at a dose that falls below the threshold
wa@roomop4shs t he adverse side is elicited. [0137]pdhes2006/032788

present conpositions can be adm nistered together with

a statin. Statins for use in conbination with the

conpounds of the | nventl on include but are not limted

to abdrvaEx® HDbModse ppugiyt at i n, | ovastatin,

tin, i yas

(eiigoley %ﬁ?b?%%ﬂ% o Geal e IsEL FSureangh, e
vRRARusgbpes teage and fmmﬂﬂzzemaxonhalaqmt chiome cMm wersrkept on a
&j bhagﬁﬁ' Thi azol i di nedi ones for use in conbination
Lgihf figpfdark B\YFS%unds of the invention include but are
mﬂtl Thersth@twainfiiated 4shen mice reached an age of 8 weeks and their

| -2-p | am no) et hax )-2, 4-

lagﬁlppﬁgwgwiwsg St TR0 B R BRLIDE Wes

fsﬂnﬁilat&ﬁam 2MAICEI1@0:1Y %on@ﬂ@‘hﬂidnabﬂme 1M<Eﬂ)x7xg/,ml Mice

SRR RS OA a&ﬁ%&m&eaﬂow of R ) o . ”

Mﬁ@ lvdrdeiobed twideSreP @y at b hekltek-@al CB4th bl PBh) during the light
fenofi brate, clofibrate, or ciprofibrate. As nmentioned

ogelevi ously, a therapeutically effective anpunt of a
fibrate of4tihi ione often has toxic side
ef fects. EAgclor@F%gge)C/gt 'h a preferred | -WA/2613526. 1 -
[3173,1 Ferithe aw’q@wpod)elu@qs@nﬁa%wt% Ploehelnense laypla were
%Qééfttér% Al m lpteecél{?ééﬁﬂ&f £t dcke @fj@blﬁbcﬁfnﬁ 168 BRod glucose
I nat1on R agoni st, the dosage of the
lﬂ@kﬂvqgm@a%ltedl twcbeﬂ&fwmhanltwhmﬁlqns acconpani ed by
toxic side effects. [0139] The present conpositions
can al so be adm nistered together with a .
bi | e- aci dbiadi QbesityStudy Bi | e- aci d- bi ndi ng resins for
[ n
IVER e BER AR aiki¢ A ETRR ERARo i foPP(! [YERA 56
mgdkgsvwcp @kr ciwyc(bxdtfdr trei28alays. Mew]s wElght pldefsedwmtake were
rﬂ(?né 8{‘6% ds}lon]:‘soo% ntage l§ (r)e B e(ﬁa%%(ﬁi f?l{aﬁg ?g%rﬁﬁ%@tt Ingﬁse\%lrﬂ hr

nICOtInIC a

period.

6.4.3. Glucose Results

[0174] In a Db/Db Leptin Receptor deficient diabetes/metabolic syndrome animal
model, Compound 102 exhibited a dose dependent effect on both animal weight gain
and blood glucose levels. In this study, mice were dosed with Compound 102 IP,
twice/day over the course of four weeks. Significantly different animal weights were
observed between Db/Db vehicle treated mice and mice réceiving Compound 102 at
doses of Smg/kg, 15mg/kg (p<0.05) and 50 mg/kg (p<0.01). Compound 102 has also
been shown to reduce blood glucose levels following acute administration. Animals
also demonstrated an acute dose response in the 15mg/kg and 50mg/kg dose groups

upon study initiation and on weekly blood glucose testing.
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[0141] The present conpositions can al so be
adm ni stered together with a RXR agoni st. RXR agoni sts

wo 000703863 N conbi nati on with the conpounds of P&EUS2006/032788
i nvention include but are not limted to LG 100268,
LGD 1069, 9-cis retinoic acid, 2-(1- (3,5,5,
Sh- pent anet hyl - S S-t et rahydr o”- napht hyt y-cycl opr opyG
pyri di ne- Schd.b @bekibCResitsl, or

S 5.8, 8- pent.ane e ydr o
PSS w Rty s R HE BTeerit o & Gomppind, D25 isdut hibidd
s wedgbtzgetm m@lsonsafm a’xlgﬁeﬂs ﬁegadgmfm cgéte fl‘ﬁéi? iSQ@RIbRRGS Wvidd an

obes ti-obe y rgs or use in
:Ha&ﬁtﬁ?i’t %ﬁ] f{" ﬁt digst E’bq?ﬁtaeﬁvdéma]@ sfdg@onsipteA mppal food
InfukE Welepdied toakRicRtealell BhilRR. AdsdaiflhBAEEHIS KRMEIN Aid
onj r ef er ahl b-3 receptor agoni st s,
@ 3 E}B"t‘f %ni%ynt m?baﬁewrydwrmﬁl hassesiatedevitinihe ampksiaraingtlags. of
ekt 3bss s pr esent conpositions can al so be
adm ni st ered t oget her with a hornone. Hornones for use

in conmbination with the conpounds of the invention

i ncl yge blﬂxa&%ﬁfc 5‘04n zﬂ:ﬁh@%rﬁ&ﬁb#%o' d hor none,

estro ul i ns i nclude but
B1E] r%lckerruraﬁs ardioarisstongliag feab Fass wers siiptied by Hasate fRued were
feﬁﬁlﬁbhﬂﬁl dleR g lllﬁﬁuﬂ) e !klra‘l‘ﬁ 0 %rl2%p Ylgtﬁfag;[?(] Sf@l‘é' Rk LeS heo%fsed
As an a sulin,

ternative to derrvat
kpgcegeagogue, sensiti zer or mnmetic may be used.
I nsulin secretagogues for use in conbination with the
conpounds of the invention include but are not limted
to forskol6isil,. Gihtmtersghdg:Al\/P or isobutyl met hyl xant hi ne

0144 nt conposi.tions can .also be
@dm Aite é‘?e ggs %f aSe?t retf e f"ésﬁ?{ @@P’H@O‘Bﬂqgﬁ Afhal og
donemmégation dfﬁﬂamm(up)nBB;ocﬂ gmccbss devieR vapdiedsalel G0 nﬁ?dt& dﬂbg
unds include but are not limte
%d%n[?&ragﬁﬂ og?nyngv%'fmu[% dr“ﬁ?ém}i?‘étgaé‘ﬁf‘ WPPAIDYFEI ons
alarinigtbied algicastnsolutist € 2glkg )Q@Qir&l%lﬁvagbt Blt;)od gglc%se levelsfwere
sulfo u bas ur ea- base rugs for
‘ %aéureﬂg &{Tg‘?'ﬁ%ﬁlﬁ?e&ﬁg @Hagteﬁ %gﬂ%ounds of the invention
[nmsl] tmer,e vlm 3 gfoﬁphmith 3 biffinaRPef Goud!1h $ZuERE Rans (no drug; no
g%%se treatment) S)eb?ckgr vemcfje treated group (glucose challenged and 3)
Zucker Compound 102 treatment (30 mg/kg); glucose challenged.

6.5.2. Glucose Results
[0179] Oral glucose administration produced an elevation of blood glucose levels at
two time points after administration: 30 and 270 minutes. Administration of

Compound 102 reduced blood glucose levels at both time points.

[0180] The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few
aspects of the invention and any embodiments which are functionally equivalent are

within the scope of this invention. Indeed, various modifications of the invention in
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| -WA/ 2613526.1 - 3 4 -chl orpropam de, glibornuride,

tol but am de, tolazam de, glipizide, gliclazide,
wa@bkigwegene, gl yhexam de, phenbutam de, and  PCT/US2006/032788

tol cyclam de. [0146] The present conpositions can also

abEitiGEHE thé 58 kRS vAHardd B e BEd hetbih bwﬁ‘ bé&oaié%%aﬁl&n t%BMRi1Q8%

for use in conbination with the conpounds

thearkandiagnintendgd ja dalbwithin the appanded elpimsd t o rret f or m n,
[MB@P A urbe: @f’lgfe@ﬂt:&rh%@beeﬁ 9%7 Ihe Ehre gfs‘él%gﬂg of which \gte

onposi tions can al so n1n|stere toge er wt
“ﬁ@W@FW%U§Wﬂ%§b“ﬁﬁﬁwbitor, a- gl ucosi dase inhibitors for
use in conbination with the conmpounds of the invention
include but are not |limted to acarbose and miglitol .-
[0148] The present conpositions can al so be
adm ni stered together wwth an apo A-1 agonist. In one
enbodi ment, the apo A-1 agonist is the MIlano form of
apo A-1 (apo A-IM. In a preferred node of the
enbodi nent, the apo A-IMfor admnistration in
conjunction with the conpounds of the invention is
produced by the nethod of U S. Pat. No. 5,721,1 14 to
Abr ahansen. In a nore preferred enbodi nent, the apo
A-1 agonist is a peptide agonist. In a preferred node
of the enbodinent, the apo A-I peptide agonist for
adm nistration in conjunction with the conpounds of
the invention is a peptide of U S. Pat. No. 6,004, 925
or 6,037,323 to Dasseux. [0149] The present
conpositions can al so be adm ni stered together with
apol i poprotein E (apo E). In a preferred node of the
enbodi nent, the apoE for adm nistration in conjunction
wi th the conpounds of the invention is produced by the
nmet hod of U S. Pat. No. 5,834,596 to Agel and. [0150]
In yet other enbodi nents, the present conpositions can
be adm ni stered together with an HDL-rai sing drug; an
HDL enhancer; or a regulator of the apolipoprotein
A-1, apolipoprotein A-1V and/or apolipoprotein genes.
5.5.1. Conbi nation Therapy w th Cardi ovascul ar Drugs
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[0151] The present conpositions can be adm ni stered
together with a known cardi ovascul ar drug.
w@asdiopsascul ar drugs for use in combinati on weeTUs1©6/032788
conmpounds of the invention to prevent or treat
cardi ovascul ar di seases include but are not limted to
peri pheral anti-adrenergic drugs, centrally acting
anti hypertensive drugs (@AIMSnet hyl dopa, nethyl dopa
HC ), antihypertensive direct vasodilators (e.qg.,
V?lliw?]\lzs%ai.de ; hydral azine HA), drugs affecting
enin- é’ﬁ%‘f Bt ensi n system peripheral vasodil ators,

h L ar L ol d 4 . |
1P noar ST redtgins Bl Mo 1Ry ERhTH oPlgy Bt %% i
afn@inaxdl comprisingaiatniaeringiel amanhal)in neadithedgts ah ffeurive amount

rugs, calcium.entry bl ockers, ranitine, bosentan, and
of &§etmionfin SoRPERREASETPOR §f BB 5 " Coni nat i on
Therapy for Cancer Treatnent [0152] The present
conpositions can be adm nistered together with

treat ment vvi(>t)hi\ ion

chenot her apeut i £>agent
the irradiati or\gcan b
gener al ove(ﬁ‘gL N\ see Hel | man,
Chapter 12: Principles of Radiation erapy Cancer,

in: Principles and Practice of Oncology, DeVita et

I . o [y b, cot .
Berein S e K0l s Ao, BREOCS, o NARTREDVor s mis o,
integeh GomedxtatSeand traix 6lor 1ymehaeptropuiis lass, thanhir egushiti he,

hydr oxyur ea, cytarabine, cycl ophosphani de, ifosfam de,
nitrosoureas, cisplatin, carboplatin, mtonycin,
2dacathamethed ofuldmal Whereinghe adityd posp dbasgthydangatishikci ns,

bl eonyci n, doxorubi cin, idarubicin, daunorubicin,

dacti nonycin, plicanmycin, mtoxantrone, asparagi nase,
3vi nbThsintthed ofdlaiar i, svhered, the halogealidéhi@ine padniis dxel , and
docetaxel. In a specific enbodi nent, a conposition of
the invention further conprises one or nore
4chenvhdeipe ot dlimag ek ©Or i s admi ni stered
concurrently with radiation therapy. In another

speci fic enbodi nent, chenotherapy or radiation therapy

50 s athd Akthb&bRshify 1, ¥heRn Bislzequent to

-rays. For a

6. The method of claim 1, wherein Rlis methyl, Yis O, ZisO,nis 1, and m is

7. The method of claim 6, wherein R! is in the meta position,

" The method of claim 1, wherein X is chlorine, Yis O, Zis O, n is 0, and m is

®

9. The method of claim 8, wherein X is in the meta position.
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adm ni stration of a present conposition, preferably at
| east an hour, five hours, 12 hours, a day, a week, a
woeiz4saor e preferably several nonths (e.g., PQI/US2006/032788
three nonths), subsequent to adm nistration of a
QPP GRE triefidd B clafie 1, HERAM Ih8 Thantinal LS [0153] Type
I'l diabetes is characterized by high bl ood gl ucose
| evel s in the presence of nornmal anounts of insulin.
AN m%'he H‘Eﬁl%h of ﬁ.fainily Rﬁlelel'm ﬁik ?ngftﬁlé alanIYrR IlS om about 0 1 mg to
adm ni stering high’leve ucose and neasuri ng
Powdd0 gigksse | evel s and the ablllty of the
experinmental aninmal to maintain glucose honeostasis
over time. Several pharmacol ogical structural classes
KBan dhe ecthodef ylaime juttetein thhiadmimjshetigl iyomii ¢ r esponse
i ncl udi ng sul fonyl ureas, thiazol adi nedi ones ( PPARg
agoni sts; glitazones) or netform n (glucophage). These
B ug Tht asthed oﬁcleinal Jor 3k imﬂreaahg yr perntindethiolic ygmirdme

TSRS Xty b Rl Lo iRy bt S Ppbe Pl

cgimntp@lsmmlty, Yéediabbtes atiepé Midsabags androaaplicaiond ofpe
d|a$§ Es by denonstrating that nmetform n can

%$?Q@P BPS*$ educe the bl ood glucose |oad. W _

denpRgkfeat the tHAplicaHR QP BistsitPzhdaiisbefed BRI kY h%&'i_’chomteﬁ)tll-

are illustrative exanpl es of conpounds of  t
SHY dyipSrispsion caropsry Beart digeass; d}aéﬁmeﬁgpﬁhw&bemwag@athy,

dr@UR &g sfuflctioh a%d"l@cﬁﬁ dgéas&ype Il diabetes.

| - WA/ 2613526, 1 - .1. Exanple 1; Oral d ucose

Tol erance Test [0154] G ucose was forrmulated in water

1at aAClﬂ&ﬁ&I‘Mr@&dc% tdod AR o 5EE VYl @v@%hfjé?ﬁ'rr dr B déboYQ'véiE'ﬁl

£roduce a dose of 1. kg. {d ucose was

mmaléammm@a iswsiog tod mammalgh m@@ t re<gﬂau ctfeative amount
b G oDy taking a small (2

cﬂQ@xB@%ﬁF@%%% %mn e tlcﬁnghpﬁgﬁ?all bl eed onto

glucose test strip and neasure. Data for each tine

poi nt analyigd b A and post- Tukey's test. Ap

val ue of '\/le cate

statistical si <Q
wherein R! is an alkyl group; X is a halogen; n is an integer from 0 to 5 and m is 0 or

ifi 027
(R‘I)A

n

1, wherein m + n is less than or equal to 5.

15.  The method of claim 14, wherein the alkyl group is methyl and n is 1.
16.  The method of claim 14, wherein the halogen is chlorine and m is 1.
17.  The method of claim 14, wherein R! is methyl,nis 1, and mis 0.

18.  The method of claim 15, wherein R' is in the meta position.
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[0155] Two studies were conducted with the follow ng
Conpound 102. [0156] In study 1, mce were dosed with
w@eovpoessds 102 and gl ucose as follows: [0157] |PCHUSZING/032788
2, mce were dosed with Conmpound 102 and gl ucose as
follows. [0158] Study 3 tested Conpound 102 and was
conducted as follows: I-WV2613526.1 - 37 -[0159] In
$9.UdyTHE, meéhll dT@la@n A9 Hek&h Kk RIGrRS n S0 RALAGs 102 at a
dose of 30 ng/ kg significantly decreased normal bl ood
gl ucose levels (pre-glucose | oading) and significantly
20.t encitedhdd v chinad, vHleiPXEs irﬁﬁ@hﬁta%ﬁﬁb&?ed by oral
gl ucose adni ni stration. Si gni ficance was | ost 90
m nutes after drug adm nistration. [0160] In study 2,
pi.th Tﬂe%mqﬁcaﬁﬁw%emgm % Phgced a more
dramatic effect on blood glucose [eve [ 0161]
Compound 105 al so produced dramati c reductions |n

00 I I ~
2 oni 1 CRERRELrh BHT1S vrch B cBeRE il Bl R BP0
alouk]00 mg/kge points after adn1n|strat|on Basellne
bl ood gl ucose levels were also significantly
depressed. Data are shown in Figure 3. 6.2. Exanple 2:
28 st élrhe ndithetd off 01bB12 ]I 4, Metleee ifOID AGRindstraone beal.obt ai ned
fromHarlan. The study was started when mce were 8
weeks of age. Prior to initiation of the study mce
Zthst eltheneathadbf blaim 1M fereuser eeatigglor Mé\'c‘ehﬁiig’lmahlﬁﬁlib syllft&bme

te the " h
SSRBP T Xifane Gor P SR oy B Bean S00REGS wich
@Wmﬂmmnswbesitﬁﬁ@lﬁabe@s ehd G@EPQEibetee Bd coRipBichesmt 6f N

ined greater then 5 tinmes nore fat then
ﬁ%ﬁhﬁwggﬁ§ﬁ$5[0163] M ce were wei ghed daily beginning

f r omviegeisthacbmplicatifl o2 8bdiity habdihbgesREinpist- hyEél‘@l%lesterol-
|ntan?mas nDnltong %ntlnuousl M ce were

TEREIQN, CATPERTY sease; \ﬂz@/bzmwmaﬂmd@gtw H-‘élygpa?h%

kéetileldybfimbbn2 ghdafidiRy disbgel nitiation of the study. On
day of REB mce were

25. A method of reducing blood glucose levels, weight gain, or fat depot levels in
a mammal comprising administering to a mammal in need thereof an effective amount

of a composition comprising a compound of formula:

S

wherein R' is an alkyl group and n is an integer from 0 to 5.
26. The method of claim 25, wherein R! is methyl, nis 1.

27.  The method of claim 25, wherein R’ is in the meta position.
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dosed Ix with full dose 1 hr prior to bleed. Fat pads
were di ssected at the end of the study (day 31)
wowdghegeand frozen. The follow ng fat pads WePE€T/US2006/032788

di ssected: brown, inguinal, axial, nmesenteric, rena

and epidydinmal . Data were averaged and anal yzed by

ANOVA foll owed by a post-hoc Tukey's test with a p

28al udhofethed of ¢lhign20 whsreinhié wamimabisa hyman.i st i cal

di fference. [0164] Adm nistration of Conpound 102

significantly reduced weight gain at the highest dose

2est dtie idthodwf &laihd2ty wherEhi the effdctive amamt idiwar gout GWheg to
qéﬁp absol ute wei ght (Figure 1) and al so when

Fhaut Pﬁ%‘ Sei ght change fromday O (Figure 2). Food

i ntake was not affected by Conpound 102 adm ni stration

B cudrEneie BESE R - arel s MY DR F G A d 1 o nor mal

chow fed ani mals. Conpound 102 adn1n|strat|on

Si gni ant redu brown, axial, inqguinal, ren

Sind abe BRI REHERLES fhrdes izalied Proysiigapettolt Sirme

dr@gﬁdrﬁmé Ki @ Wictrehimdn@ d6fidorfilnasebdidts Bl itiothef syhdroied) Rdtich
produced a S|gn|f|cant alteration in m5|ght ch

ge
disprdpessqommrisgpepity. Brpdiphptpmped RaH diabetes Msompletionyyt an
&%&@Q&dgﬁb&&pd i ntake and that was aSSOCIated Mﬁth
reduction in fat pad devel opnent. 3. Exanp

Lept iheredyiae sompjicg@ans of ﬁbegtié%“W@S‘feé sow%merf@ieef?}ol-
e'?ﬂ)é? ‘?19 drleRSbANCERnAY %Earl’\ﬁﬁe%s@ 'alaB@tﬁt ri’e’ilfbp%l\f tdidbCRORARG A thy,

wer e analyzed for leptin levels ce were bled
ewtl s‘@mthanmdl@%brl@%eon days 7, 14, 2 1 and 28
after the initiation of the study. On day of REB mice

were dosed once with full dose 1 hr prior to bleed.
2ept iAmpthoddiredusing bliendeluvioseelgvalsy weightgain, RO Sgpot lewely in

%Mﬁ%;%h‘bﬁ?h%%ﬁmm@ﬁh@toa{ afi%R ﬁ%@@d%aéoftﬁgﬁ@%a&%u

aver a ana yze
cﬁycamp@mkmhmmpﬁukgyb@nwﬂwdOﬁﬁmhma P value of less then
0.05 indicating a statistical difference.

O

33.  The method of claim 32, wherein the mammal is a human.

34.  The method of claim 32, wherein the effective amount is from about 0.1 mg to

about 100 mg/kg.

35.  The method of claim 32, wherein the administration is oral.
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[0168] Western diet led to a significant reduction in
bl ood leptin levels as early as one week after

wo0 peovioatss®n of the study. These leptin | evel s PeT/@S1006/032788
di fferent fromleptin I evel s of animals fed a nornal

%E‘st él" ,hﬁ n} n S%ég‘%ﬁ:g fcir élEﬁ nq}%?t %?r;f)?%eﬁtﬁwgé%g@lgg S)];n%%rﬁe

ot (S_Tyﬁﬂibmél iXedr theTthdagnene off tisordems xsagclataf Wwigicthese sdedrpmas avhiioh

ad devel oprent a ndar

Fuits Copprofoone Btsdplrtes Pt RGBPREI ofwlifiBnsf, ,
dbasivein@iabgad;n, food intake and fat pad devel opnent

i ndi cate that | mal s S n diet.and treat

£ h SRR BT SagRsS R oo B HEEs MRS NP HE LT
é’i‘mﬁ‘ %E@JtenQb@tcorohary\ﬁé:ﬂrﬁ&&iB@ dibetichelrophths:. didbeadetitophihy,
‘ Vi vo /Db Mouse St udy [0170] Db/ Db and Db/l ean
W%@%@é“&?ﬁt‘ﬁldd@?eymﬁ?ﬁsﬂarl an at 6 weeks of age. Mce
wer e housed 3 per cage and fed ad |ibitum nornal
rodent chow. Mce were kept on a 12 hr Li ght dar k

Yycl é mpibodof redusinediendyelugase leyals, meishbisaim o fatderot levels in
lﬁ%}ﬁgldcoﬁ@ ?g a@hinBtefRE ﬂﬁ‘rqmtanﬁ'n@em%&ﬂ eﬁkeefﬂ%EtQQQmount
ucose | evels were greater than 0 ng/dl. Conpound
qfcazcomassnﬂmqwmpaslegia compRsd otfqrmnila ( 99: 1) at
concentrations of 0.5, 1.5 and 5 ng/m. Mce were
dosed at vol unes of 10 m/kg to produce doses of 5, 15
and 50 ny/ kgk)dos ce were do i ce per day at an
8 hr interv ring whe |light cycle.
6.4.1. ducosel§ the a Dl ood
gl ucose neasur eng se Il_ﬁvel S were
nmeasured after the animals receive eir first dose
of Compound 102. Bl ood gl ucose | evels were neasured

two hrs after this jnitial h%ctlon 6.4.2. Qoesity
whereil) X is @ hatpeqn qod mys 2 ntegst fPOOPdd vehicle or drug
{i.e., Conmpound 102) (5, 15, and 50

38. The method of claim 37, wherein X is chloro and m is 1.
39.  The method of claim 38, wherein X is in the meta position.
40.  The method of claim 37, wherein the mammal is a human.

41.  The method of claim 37, wherein the effective amount is from about 0.1 mg to

about 100 mg/kg.

42, The method of claim 37, wherein the administration is oral.

43,  The method of claim 37, for use in treating or preventing metabolic syndrome
or Syndrome X or the treatment of disorders associated with these syndromes, which

disorders comprise obesity, prediabetes, and type II diabetes and complications of

obesity and diabetes;
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ng/ kg) tw ce per day (bid) for the 28 days. Muse
wei ght and food i ntake were nonitored daily. Food

WO paoakesss reported as food i ntake (grans) perPODUSE06/032788
per 24 hr period. 6.4.3. Qucose Results [0174] In a

tin Receptor eficien I abet es/ abo
syndw ,he FRMPlFaLNS 0 m?fadla 15 SURPICL aerahoéfégeéol-

SR P& hsied, fc@ﬁﬁla@memalkba@& B btidYRuEIphthg AisbeBd a:nhbpaq@

glucose levels. Lh this study, nice were dosed with
sfnatipn, and kidngy dispasey over the course of four
weeks. Significantly different animal wei ghts were
observed between Db/ Db vehicle treated mce and mce,
Ye c eivinpifjodpiwsduping biorel glucosroleals, geighhggingr fat Yappt lgyels in
e{) zﬁQmQISC)o piginé QM skeglgé Eb@mgxﬂm)nal i @W%o%%@%e%hﬁgm
een sh o to reduce od ucose levels tollow ng
fewpapesdtinnrostprising 8 pompundaf formlgo denonstrated an
acute dose response in the 15ng/ kg and 50ng/ kg dose
groups upon study initiation and on weekly bl ood
gl ucose testPhg. 1-WA 2613S26.1 - 4 0 -6. 4. 4. esi ty
Resul ts [0175] \Wien chronical ly admi nistered to mice,
[ a wei ght-gain
\et. There is no
8ct. Most
~ 3 d ndrmal food intake
conpared to vehicle-treated ani mal o Al so,- ani mal s
def ecated normally and did not display the
5yperact|V|ty normal |y associated with the anphetam ne
I as dhemethed ghelainpds wieigisthe mammakisgiymens: | n Vi vo
Zucker Rat Study [0176] Zucker rats and correspondi ng

| ean rats were supplied by Harlan. Rats were fed a
46or nihe giethod ofiglaint 44, miereingthelefitestive amount isArdme about 0.1 mg to

E%b&hbbﬂ%ﬁ@.cycle Rats were housed 3 per cage.

47. The method of claim 44, wherein the administration is oral.

48.  The method of claim 44, for use in treating or preventing metabolic syndrome
or Syndrome X or the treatment of disorders associated with these syndromes, which
disorders comprise obesity, prediabetes, and type II diabetes and complications of
obesity and diabetes;

wherein the complications of obesity and diabetes comprise hypercholesterol-
emia, hypertension, coronary heart disease; diabetic neuropathy, diabetic retinopathy,

erectile dysfunction, and kidney disease.
49. A method treating or preventing type II diabetes in a mammal comprising

administering to a mammal in need thereof an effective amount of a composition

comprising a compound of formula:
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6.5.1. Gucose Study [0177] At 12 weeks of age, Zucker
rats were adm ni stered Conpound 102 at a concentration
wob2003024863 kg (i p). Blood glucose | evel s were nPerUSEU6/032788

30 mnutes after adm nistration. Forty-five mnutes
after drug adm nistration, animals e adm nistered a
gl ucose sol utf 5\y/ kg) by o . Bl ood
gl ucose |l evel s ] s after
gavage for 4.5 groups with 3
ani mal s per @gh S 3 Zucker NHho drug; no
gl ucose treatnent); 2) Zucker vehicle treated group
(gl ucose chall enged and 3) Zucker Conpound 102
Wh@@fﬂ@l% att %Q{l@élﬁ)(’ is & hHG%'i“xeP(qpél $ RIRE 78 0%r % n 1s an

G ucose Resul ucos€ adm’ni stratto
reasnfem Odp S@ém Den l,oﬁhemlmmﬁ ylisUesssimn|op velad toad. t WO
time points after adm nistration: 30 and 270 m nutes.
Adm ni stration of Conpound 102 reduced bl ood gl ucose
P el Sheanethod ¢f dldimetOpwhereis the] a0k @lou iremethgsedh is 1.
invention is not to be limted in scope by the
speci fic enbodi nents disclosed in the exanpl es which
at.e i Hheancibd efldiinl49swheartin dreshabifgemisfchlriasprioh $s Rf t he
i nvention and any enbodi nents which are functionally
equi valent are within the scope of this invention.
b2 de€bthe methodafslaimaddf wikaéih anis 00f t he invention in
| -WA/ 2613526.1 - 4 1 -addition to those shown and
descri bed herein will beconme apparent to those skilled
6% t HEheandthahet chvin 40/ Wwieneled i¢ 0. fall within the
appended clainms. [0181] A nunber of references have
been cited, the entire disclosures of which are
5ICOrTRmMtRsl dTeleh a9 DByneiéth R Bkdthyl] Y W0 26535295 1 and th i
-CLAIMS What is claimed is: 1. A method of reduci ng

1 ood gl ucose | evels, weight gain, or fat depot |evels
in

55.  The method of claim 54, wherein R' is in the meta position.

56. The method of claim 49, wherein X is chlorine, Y is O, Z is O, n is 0, and m is
1.

57.  The method of claim 56, wherein X is in the meta position.
58.  The method of claim 49, wherein the mammal is a human.

59.  The method of claim 49, wherein the effective amount is from about 0.1 mg to
about 100 mg/kg.

60. The method of claim 49, wherein the administration is oral.
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a mamual conprising admnistering to a mammal in need
thereof an effective anount of a conposition

wa@eopnesssng a conmpound of formula: wherein RL PET/@IR2006/032788
aIkyI group; X is a halogen; Yis O S, or NH Z is O

AR er fr t and.mis O
Bhier s H‘eﬁl%"ﬂa(ﬁ“e%‘ﬂg S brep it dyoe i{ﬁslatretw g mammapforprising
ammnbrmg tccé ﬂlamnhl inthescthercb i effebiitle aBloQhtdf b SoMBoMIdN
and n.is I}ﬁ.n&‘&?god of claim1, wherein the
ﬁ%%&%%@"@ﬁ}“&ﬂ'? & mis 1. 4. The nethod of claim
1, wherein Yis O 5. The nethod of claim1, wherein Z
is O 6. The nethod of claim1l1l, wherein Rl is nethyl,

Yis O Z is*m , and mis/& The met hod of
claim6, wherei is\in the ta pos}tlon 8. The
met hod of clalgn}, OT7s\chl ori 9|sO Zis
0, nis 0, @y ' . 9. The hod/of clai m 8,

wherein X is in the neta position. 1- 26 13526 1 - 4
3 -10. The rrethod of clalml vvhereinthe mammal is a

SHFBR om0 afSibok s Sl o0 G B dgend s 0 or
h;g%hegpmﬂ:@:ni@h&snmqumftod aim1l, wherein the
adninistration is oral. 13. The method of claim 1, for
use in treating or preventing netabolic syndrone or

& ndrirensthaar oftchim 61 eetiefen the afky s oy Beishdasds isat ed
with these syndrones, which disorders conprise
obesity, prediabetes, and type Il diabetes and

60l Thedfdiiisorefaid B@Sd/ﬂe)/eu@ﬂﬁ hellog&ieik eRlorind ¥deh B 1t he
conpl i cati ons of obesi ty and di abetes conprise

hyper chol esterol enia, hypertension, coronary heart
64. s e IR meh VTl lafm BEUVHRRA RYis n@dtlﬂb,eﬂ ik &, 4rtoh RPat hy,

65.  The method of claim 64, wherein R' is in the meta position.

66. - The method of claim 61, wherein X is chlorine, mis 0, and m is 1.
67 The method of claim 66, wherein X is in the meta position.

68.  The method of claim 61, wherein the mammal is a human.

69.  The method of claim 61, wherein the effective amount is from about 0.1 mg to
about 100 mg/kg.

70. The method of claim 61, wherein the administration is oral.
71. A method of treating or preventing type II diabetes in a mammal comprising

administering to a mammal in need thereof an effective amount of a composition

comprising a compound of formula:
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erectile dysfunction, and ki dney di sease. 14. A nethod
of reducing bl ood glucose |evels, weight gain, or fat
wale@a24seyel s i n a manmmal conpri sing adnm ni st ePCTYS1006/632788
mammal in need thereof an effective anount of a
conmposition conprising a conpound of formula: wherein
Rl is an alkyl group; X is a halogen; n is an integer
fromO to 5 and ' or 1, wheret=NN + n is | ess
than or equal tg¢g/5. 15\ The net hod of ¢l ai m 14,
wherein the alk ' | and F501. 16. The
nmet hod of C|€j al oggn is chlorine
and mis 1. A The thod of clar , wherein Rl is
methyl, nis 1, and mis 0. 18. The nethod of claim
1g, wherein RL is in the neta position. !-WW2613526.1
whereip R’ joan afigd eraiipiandin étandntggenfiom O tetferein X i's
chlorine, nis 0, and mis 1. 20. The nethod of claim
19, wherein X is in the net§ position. 2 1. The met hod
& clThemethpd ofjslain 7h wheeeimBiisahethyd, mishuman. 22. The
met hod of claim 14, wherein the effective anmount is
from about 0.1 ng to about 100 ng/kg. 23. The nethod
G clTiemethpd offelefre72, wieecimBhisrin gematta mwitios. or al . 24.
The method of claim 14, for use in treating or
?reventing nmet abol i ¢ syndrone or Syndrone X or the
4 eatTie methoid ofickion @& rvehesesis the inairehl v 4 Hunddae s e
syndrones, which disorders conprise obesity,
predi abetes, and type Il diabetes and conplications of
BhesiThy metivddif albit 5;whatedr e sffediiee a0t icdn abdut 0l mg to
1] b %ﬁ@pd di abet es conpri se hyperchol esterol eni a,
%yper e on, coronary heart disease; diabetic
neur opat hy, diabetic retinopathy, erectile

fynct | d. ki di . .25. A nethod of
AL AP el R b e B Samigisirgion lnah or f at

depot levels in

77. A method of treating or preventing type II diabetes in a mammal comprising

- - administering-to-a mammal in-need thereof an effective amount of a composition

o\>:o

NH

comprising a compound of formula;

Me

78.  The method of claim 77, wherein the mammal is a human.

79.  The method of claim 77, wherein the effective amount is from about 0.1 mg to
about 100 mg/kg.
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a mamual conprising admnistering to a mammal in need
thereof an effective anount of a conposition
wa@oopnesshg a conmpound of fornul a: wherein Rl PST/@B2006/032788
al kyl group and n is an integer fromO to 5. 26. The
th b IY)- [ : nis 1. 27.
8%{ﬁe 2&? ﬁg%l] 8{13? f%‘%‘ﬁﬁ%’ %&%ﬁ\/\ﬁger Ag}}rﬁh%{%}s&%/r{alf he neta
position. |-WA2613526.1 - 4 5 -28. The net hod of
| ai i i n .
St nodrod Rl W BRI e 1 oot IR R et (i
aflmomstexingud a hatnnmy int wedhorebf drOéffactiydegnou8of aompngtidnod
of cl.aim 25 V\,he“ei n.the admnistration is oral. 3 1.
C?‘F?Bn%%%odn%%n%f)amfﬂ"ﬂ%, for use in treating or
preventing netabolic syndrome or Syndrone X or the
treatnment of disorders associated with these
syndrones, which disorders conprise obesity,
pr edi abet es,  and=yp di abet d conplications of

obesity and()%'l1 alet es; e conplications of

obesity and di § perch Perol em a,
easey di abetic

dctile

hypert ensi on, cX .

neur opat hy, di abett<’ reti nopath

dysfunction, and kidney di sease. 32. A nethod of
reduci ng bl ood glucose | evels, weight gain, or fat
whersit X lissa/edlegen pndimiaamaiegercigm D40 hg admi nistering to a
manmal in need thereof an effective anmobunt of a
conmposition conprising a conpound of fornula: 33. The
8t hdbke method af ¢hiBR 1, whaeigiXistcheroawmals li.s a human. 34.
The nethod of claim 32, wherein the effective anount
is fromabout 0.1 ng to about 100 ng/kg. 35. The

88et hdbk méthod af ¢laidiR2, wheeiaiXistif the achita pusiibnat i on i s
oral. 1-WA 26 13526.1 - 4 6 -36. The nethod of claim
32, for use in treating or preventing netabolic

84y ndThemethod of claim 81, wherein the mammal is a human.,

85.  The method of claim 81, wherein-the effective amount is from about 0.1 mgto

about 100 mg/kg.
86.  The method of claim 81, wherein the administration is oral.

87. A method of treating or preventing type II diabetes in a mammal comprising
administering to a mammal in need thereof an effective amount of a composition

comprising a compound of formula:

Cl

——=N

)

NH

o
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or Syndrone X or the treatnment of disorders associ ated
Wi th these syndrones, which disorders conprise
wob@siot4gs3 pr edi abetes, and type Il di abetes anBCT/US2006/032788
conplications of obesity and di abetes; wherein the
conplications of obesity and di abetes conprise
hyper chol esterol em a, hypertensi on, coronary heart
88i seTBemetiibdbdlhim §7whepmtthymagimabistihumemt i nopat hy,
erectile dysfunction, and ki dney di sease. 37. A nethod
of reducing bl ood glucose |evels, weight gain, or fat
89epOiThé R¢MbE of ¢laith ST wheieindhegiféctivaamanbisiiiost &houng ! mg ta
mammal in need thereof an effective anobunt of a
‘@6%18@?%# n conprising a conmpound of formnula: wherein
Xis a halogen and mis an integer fromO to 1. 38.
The nethod of claim g, rein Xis chlofo and mis
9. 3dhe mgthogf Haim % wepg e imigisption s 9{4 s in the
meta position. 40. The method of claim37, wherein the
manmal is a human. 4 1. The method of clai m.37,
Uher & methpdireating ot Proventing eheplty & A PYAPAFSIPIHE 1y t o
ARete dﬂr%q o T final ‘ﬂr?—nee]h%ré@i?ﬁrh@@ecﬂf/e Sth@infb B/ comMasitien n
the a Istration is oral. 43. The nethod of claim
@®mprisiog 2 gerepdund of Bamklag or preventing nmetabolic
syndronme or Syndronme X or the treatnent of disorders
associated with these syndrones, mhlch di sorders

conpri se obggy, | abet es, e |l diabetes
and conplicatio esity a diab L es;

| - WA 2613526. 1\ 4 7 - FTcati ons of
obesity andfg’ab/}es onprise h | esterol em a,
hyperten5|oﬁ coronary heait disease;, 'diabetic

neur opat hy, di abetic retinopathy, erectile
dysfuneti nd Kbgne g@
VisatiE R amaaaﬁgr@m S helRggrar S gﬂ'iﬁég? KO8 Sinfpan
iﬂ@@&tfro'nf"(y &) Bardm is 0 or 1, wherein m + n is less than or equal to 5.
92.  The method of claim 91, wherein the alkyl group is methyl and n is 1.
93.  The method of claim 91, wherein the halogen is chlorine and m is 1.
94,  The method of claim 91, wherein Y is O.

95. The method of claim 91, wherein Z is O.

96. The method of claim 91, wherein Rlis methyl, Yis O, Zis O, nis 1, and m is

97.  The method of claim 96, wherein R! is in the meta position.
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a mamual conprising admnistering to a mammal in need
thereof an effective anount of a conposition
wa@oeopnesssng a conmpound of formula: 45. The net POTIUS$006/032788

claimd44, wherein the mammal is a hunman. 46 The

tho 44 wherei g the eff ctlv unt

mg*lf ﬁ?ffl qf Glaim 94, Whiseip ‘éﬁhlﬁﬁﬁg"s@? ﬁé’tﬂlﬁ‘d‘”s
of claim44, wherein the admnistration is oral. 48.
The nethod of claim44, for use in treating or
preventing netabolic syndrome or Syndrome X or the
bg.eat PRIThetRdd 68 chah 38! WhASia KCik &f B mMalfositibese
syndrones, which di sorders conprise obesi ty,
predi abetes, and type Il diabetes and conplications of
0S| ik rﬁ&ﬁocﬂéf%%@? wl‘m&ﬁﬁ{e%%{maﬁQ lhdnat i ons of
obesity and di abet es’ conprise hyperc esterol em a,
hypertensi on, coronary heart disease; diabetic

ur L I
O o U T ey BTty FhGh o goour 0 met
dloupi(é)\mz{kgng type Il diabetes in a manmal conpri si ng
adm nistering to a mammal in need thereof an effective
anmount of a conposition conprising a conmpound of
1@ nuA anetlibd WALr28b8 52 firedenting oBesityines mammBliconprising al ky|

s a_ halagen;, Y is. O . or NH: is Oor S;

i | BP el Ry heses amegreupp Rambiy of s “Spsflony
domprismglae:ampbh\ai‘bfcfdsrrrmwﬂal to 5. 50. The nethod of
claim49, wherein the alkyl group is nethyl and nis
1. 51. The nmethod of claim49, wherein the halogen is
chl orine and(x@ i cl ai m 49,
wherein Y is cl al\n 49, wherein Z
is O 54. The wherg—=R1 i s
met hyl, Y i?R’?’ '

wherein R! is an alkyl group; X is a halogen; n is an integer from 0 to 5 and m is 0 or

1, wherein m + n is less than or equal to 5.
103.  The method of claim 102, wherein the alkyl group is methyl and n is 1.
104.  The method of claim 102, wherein the halogen is chlorine and m is 1.

: )
105. The method of claim 102, wherein R is methyl, nis 1, and m is 0.
106. The method of claim 105, wherein R' is in the meta position.

107. The method of claim 102, wherein X is chlorine, nis 0, and m is 1.

108  The method of claim 107, wherein X is in the meta position.
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55. The nethod of claimb54, wherein RL is in the neta
position. 56. The nethod of claim49, wherein X is
w@béoone4se3 Y is O Zis O nis 0, and mis 1.pr&TUSH0e032788
met hod of claim 56, wherein Xis in the nmeta position.
165 iFm:emQEﬁweﬂcla& 1@&%@&&1&%&@1@ Vé}fﬂﬁndﬁam' Is a

human. he nmet hod of clai m 49, erein the
effectlve am)unt is fromabout 0.1 ng to about 100

/ k I t

0 e eod BRITRY 109, ko il gHGAH ol diun .1 me
tnaltohol0afig/kg.eat i ng or preventing type Il diabetes in a

manmal conprising adnministering to a mammal in need

t hereof an effective anount of a conposition
1tbnpThesmefodofdaipddpdviekeif trermdmanistation BiomlR1L i s an

al kyl group; X is a halogen; nis an integer fromO to

5 and mis 0 or 1, wherein m+ n is |less than or equal
11D 5A nfe2hodldf Greaiﬂaighxb gdrevénting abeitd In a whmmal dfbntﬂilemgl kyI

is meth The ne

o 3o of Fip iR B bhedt akaliset Aoy GhcompSsigy
cdhiprisiipt h@ehpotinddfgomudat, wherein RL is nmethyl, nis 1,

and mis 0. 65. The nethod of claim®64, wherein RL is

in the neta position. 66. The method of claim 61,

wherein X is chlg nis O, is 1. 61 The

nmet hod of cl ai erein X i in t\ne neta position.
68. The nethod\of cla'l) int | is a
human. 69. The et hog/ of claim erein the

ef fective dRdiant rom about to about 100
ng/ kg. 70. The method of claim 61 wherein the

adm ni stratlon is oral. 7 1. A nethod of treating or
whereindtitis aryalkyligeouipland n ddrat intsgarirom Orandral  conpri si ng

113. The method of claim 112, wherein R! is methyl, nis 1.
114.  The method of claim 113, wherein R' is in the meta position.
115. The method of claim 112, wherein the mammal is a human.

116.  The method of claim 112, wherein the effective amount is from about 0.1 mg

to about 100 mg/kg.
117. The method of claim 112, wherein the administration is oral.
118. A method of treating or preventing obesity in a mammal comprising

administering to a mammal in need thereof an effective amount of a composition

comprising a compound of formula:
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adm nistering to a mammal in need thereof an effective
anount of a conposition conprising a conpound of

wo ovomobess3 1- WA/ 261352 6.1 - 50 -wherein Rl i s poT/abiogé/032788
group and n is an integer fromO to 5. 72. The nethod
of claim71, whe n Rl is nmeth is 1. 73. The

met hod of cl ai vherein RLAS Tn\the neta
position. 74. ) im71, gein the
manmal i s a hung %. The netRNod of /£l aim 71, wherein
the effective sunt’ i's from ab AHl ng to about 100

nmg/ kg. 76. The -thod of claim71l, wherein the

adm nistratioag is oral. 77. A nethod of treating or
preventing type Il diabetes in a manmal conpri sing
adm nistering to a mammal in need thereof an effective

Ol oo SRR 1 AP kb (RERRTC,

mammal is a human. 79. The nethod of claim 77, wherein

| 100

i.’flﬁ‘ efﬁe%ﬁéthd’cgoéﬁggggtl? wsnegeqrfifﬁ]e g’ggéﬂ#ﬁ Qmour{ o%ona?goaltjg 1mg

'ﬁbovﬂiéﬁm%& he administration is oral. 81. A nethod
of treating or preventing type Il diabetes in a mamm
conprising admnistering to a manmal in need thereof
bH . ef Theandthasl ofictaimtl 1 8 fwharetrothp adrhinisantiondgpral.si ng a
compound of formula: wherein X is a halogen and mis
an integer fromO to 1. 82. The nethod of claim 81,
id2er eA methoil sfmsdnog or gragknting sbe:my 3 marfi@alBekdpesingf

Sl oS R noadabroF S Rpont o Acompton as,

éﬂnmrmglamdmpéurﬂloafdnnﬁlh. wherein the effective amunt
is fromabout 0.1 ng to

Km

wherein X is a halogen and m is an integer from 0 to 1.

123.  The method of claim 122, wherein X is chloro and m is 1.

124, The method of claim 123, wherein X is in the meta position.

125.  The method of claim 122, wherein the mammal is a human.

126.  The method of claim 122, wherein the effective amount is from about 0.1 mg
to about 100 mg/kg.

127.  The method of claim 122, wherein the administration is oral.
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about 100 ng/kg. 86. The nethod of claim 81, wherein

the admnistration is oral. 87. A nethod of treating
w@eoogoessent i ng type Il diabetes in a manmal coPQT/USI006032788

adm nistering to a mammal in need thereof an effective

anount of a conposition conprising a conmpound of

formula: 1-WA/ 2613526.1 - 52 -88. The nethod of claim

1&%’ whasabdiof tRatinBoTpévehtingfobasifein a nShmal Bempedikpd of
aim 87, wherein_ the effe%tlv anmount is_from about

aémimﬁﬂ"tgéo A S dbnssd fegeot apetteptiye seunb el agomposifins g7,
&m@hgh@agag(ﬁgabpﬁ§&ﬁ@tlon is oral. 9 1. A nethod
treating or preventing obesity in a mammal conprising
adm nistering to a mammal in need thereof an effective
anount of a gpnposition conprising a conpound of
formul a: where{n Rl is an aIkyI group; X is a hal ogen;
Yis O S, or N B—=$| an integer fromOoO
to 5 and mis L0 s less than or
equal to 5. 94 cl ai m F=—waherein the
al kyl group is 1. 93. The nethod of
claim91, where e hal ogen i Horine.and mis 1.
94. The nethod of claim9l, wherein Yis O 95. The
met hod of claim91l, wherein Zis O 96. The nethod of
12bai M8 hethob of Slhith BB, WhereRithyhamMal iSaGimdn.is O n is
1, and mis 0. 97. The nethod of claim 96, wherein Rl
isin the meta position. |-WA2613526.1 - 5 3 -98. The
mt hatle ffetholl 3F Al 128V BEBInheXe ffedti b Un®unfB frot dbdufd.1 g
s O nis O, and mis 1. 99. The nethod of claim 98,
tﬁﬂ@ﬁ%ﬂﬂ“xglglr1the meta position.

mhereln

131. The method of claim 128, wherein the administration is oral.
132. A method treating or preventing metabolic syndrome in a mammal comprising

admmlstermg to a mammal in need thereof an effectlve amount of a- composmon

comprising a compound of formula;

)

wherein R! is an alkyl group; X is a halogen; Y is O, S, or NH; Zis O or S; nis an

integer from 0 to 5 and m is O or 1, wherein m + n is less than or equal to 5.
133,  The method of claim 132, wherein the alkyl group is methyl and n is 1.

134. The method of claim 132, wherein the halogen is chlorine and m is 1.
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100. The nmethod of claim91, wherein the manmal is a

human. 101. The nethod of claim91, wherein the
webdogor4see armount is fromabout 0.1 ng to abouPC082006/032788

ng/ kg. 102. A nethod of treating or preventing obesity

LD a ONpr.1 Si adni ering to a mammal in
Ag%d ﬁe%h?&ﬁﬂﬁﬁégﬁvée‘%%ﬁ t of a conposition
corrprisi ng a corrpound of forrmula: wherein RL is an
yl..grou S hal o en n is an integer fromO to
gﬂé; Tl?ﬁ R?fj?y}r lﬂmm isOn is less than or equal
to 5. 103. The nethod of cI a| m 102, wherein the alkyl

%roup is nethyl and nis 1. 104. The nethod of claim

92, Thsepethed ?ﬁrpéalmalﬁ%g’équnsRc ISmeRtitheY i) Znis Qs nis 1, ppgm
e nmethod of claim 102, wherein RL is nethyl, nis 1,
and mis 0. 106. The nethod of claim 105, wherein Rl

is in the meta position. 107. The nethod of claim 102,

Wher efly ethGd mllé?ﬁl'?l@? VmHérén?Ro s ifHd nfBtd ;ﬁ)s&mn 108 The

nmet hod of claim10 erein Xis int
posi tion. I-V\A/2613526 1- 54 -109. The net hod of

?riegtalhodﬂeqﬁeth alm i@ﬂgh\%er el N l%% ianfﬂf eg%iﬁ\/%gs;&rfoulgp a}ngm

fsrlom about 0.1 ng to about 100 ng/kg. 111. The met hod
of claim 102, wherein the admnistration is oral. 112.
A net hod of treating or preventing obesity in a nanmal
tehprThei mgghabofickiira t189,iwigreirnX ds mahameéta positi@ed t her eof
an effective anmount of a conposition conprising a
conpound of formula: wherein RL is an al kyl group and
ili. s 'Hre meth@beiclalim dA2, Qvhereitbthe bhthmal ke m@iahod of cl aim
112, wherein RL is nmethyl, nis 1. 114. The nethod of
claim 113, wherein R is in the neta position.

142.  The method of claim 132, wherein the effective amount is from about 0.1 mg

to about 100 mg/kg.
~143. A method of treating or preventing metabolic syndrome in a mammal

comprising administering to a mammal in need thereof an effective amount of a

composition comprising a compound of formula:

X)m :

(R1

wherein R' is an alkyl group; X isa halogen; n is an integer from 0 to 5 and m is 0 or

1, wherein m + n is less than or equal to 5.

144, The method of claim 143, wherein the alkyl group is methyl and n is 1.
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115. The nethod of claim 112, wherein the manmal is a
human. 116. The nethod of claim 112, wherein the
webdogor4see armount is fromabout 0.1 ng to abouPC082006/032788

ng/ kg. 117. The nethod of claim 112, wherein the
adm nistration is oral. 118. A nethod of treating or
preventing obesity in a mammal conpri sing
b ritetregthodoofictnig 143 wWirkein the helogent ik etile@ie and nefsflect i ve
anmount of a conposition conprising a conmpound of
formula: |-WA2613526.1 - 5 5 -119. The nethod of
td6ai MThk hfethoth s iciim 145 evHEPIR! isinfettdy], HUF R end k2 R-0. The
met hod of claim 118, wherein the effective anount is
fromabout 0.1 ng to about 100 ng/kg. 121. The net hod
0of7. ClBHeeldcdd of Wb@H Q146 iHREiRR s Sk hittd poRitibs, oral . 122.
A nethod of treating or preventing obesity in a mamml
conprising adm nistering to a mammal in need thereof
M3, CTiGhdNR ATRHRY4OMWRAPRROSISRT BRI il 2
conmpound of formula: wherein X i1s a halbgen and mis
an integer from0O to 1. 123. The nethod of claim 122,

r t hod of
R S P
met hod of claim 122, wherein the nannal is a human.

A S L N R

The nethod of claim 122, mherein the adm ni stration is

al 2 128.. A netho of tr i n
% el el PRt o) et i B G absufEn
@cboutil8@ engikgg to a mammal in need thereof an effective
anmount of a conposition conprising a conmpound of

for mul a:

152. The method of claim 143, wherein the administration is oral.
153. A method of treating or preventing metabolic syndrome in a mammal

~ comprising administering to a mammal in need thereof an effective amount of a

composition comprising a compound of formula:

— ——N

\ 0 >:O
X/ \

NH
wherein R' is an alkyl group and n is an integer from 0 to 5.
154. The method of claim 153, wherein R' is methyl, n is 1.
155. The method of claim 154, wherein R' is in the meta position.

156. The method of claim 153, wherein the mammal is a human.
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129. The nethod of claim 128, wherein the manmal is a

human. 130. The nethod of claim 128, wherein the
webdogor4see armount is fromabout 0.1 ng to abouPC082006/032788

ng/ kg. 131. The nethod of claim 128, wherein the

adm nistration is oral. 132. A nethod treating or

preventing nmetabolic syndrone in a mammal conpri sing

By ﬂlrlfétn]?i{tlhddlg)fh&ilﬂ_iﬂ@mfeid fie BEQGvE heseofs ﬁifma ﬂfcffuec.ll impe

anmpunt - conmposi tion conprising a conmpound o

o WﬁﬂQSHWﬂ%%ein Rl is an alkyl group; X is a hal ogen;

Yis O S or NH Zis Oor S nis an integer fromO

to 5 and mis O or 1, wherein m+ n is |ess than or

Expual The gnethodiof glainy 83, wherednthe pdministrationdsorahher ei n t he

al kyl group is nmethyl and n is 1. 134. The nethod of

claim 132, wherein the halogen is chlorine and mis 1.

153w A aretied obtrqating gypreyepging mg@belic padrons g BARMeR2,

: ein

YRR adlrfoPingTE maliel TR el gl AlemE moulf e

eampoyition yompyisihg aompoand of forsnuda: and mis O 138. The

met hod of claim 137, wherein RL is in the neta

position. 139. The nmethod of claim 137, wherein X is

chlorine, Yis —Z\sS O n is f d mis | . 140.

The net hod of 9, wher e/ iI§ 1n the neta

position. 141. 2 N0dC0 i ; erein the

manmal is a hunw od claim 132,

wherein the ef f£Ctive amount is TroMm about 0.1 ng to

about 100 ng/kg. 143. A nethod of treating or

preventi ng nm¥abol i ¢ syndrone in a nmanmal conpri sing

adm nistering to a mammal in need thereof an effective

anount of a
160. The method of claim 159, wherein the mammal is a human.

161. The method of claim 159, wherein the effective amount is from about 0.1 mg

to about 100 mg/kg.
162. The method of claim 159, wherein the administration is oral.
163. A method of treating or preventing metabolic syndrome in a mammal

comprising administering to a mammal in need thereof an effective amount of a

composition comprising a compound of formula:

— ——N

NP

NH

wherein X is a halogen and m is an integer from 0 to 1.
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conmposition conprising a conpound of formula: wherein

R 1 is an alkyl group; X is a halogen; n is an integer
woéeamoise® 5 and mis 0 or 1, wherein m+ n i SPCEES2006/032788

t han or equal to 5. 144. The nethod of cl aim 143,

1PAcpEhd metagr S R Berk o o A R 4357 wherei 1

the hal ogen is chlorine and mls 1. 146. The net hod of
claim 143 rejin s 1 andmlso
37 ﬁa‘leﬂisﬁﬁg glaig 1{%1%\":‘1?56%15 ‘Wr"éet WP i n the
meta position. 148 The nmethod of claim 146, wherein X
i s chlorine, ? . 149 ghe nmet hod of
I6ai rhhe msthoge F’élnh 62, Wger""ﬁ‘ t’f‘%'@a‘ﬁ@%‘sﬁ 4MeR-on. 150. The
met hod of claim 146, wherein the manmal is a human.
151. The nethod of claim 143, wherein the effect]
Bouremstiod ohelai 165, whareiaghs efesegamongbs fmepoung fme
1O RETEHE R g/k%f claim 143, wherein the admnistration is
oral. 153 met hod of treating or preventing
netabollc syndronme in a mammal conpri si ng
Iaé%m r’i‘héﬁ]fe'fﬂordg)fkﬁm?l@meuﬂ e AR HiskRRNeOPbrapn ef fective

nmount of a conposition conprising a conpound of
forrrula wherein R1 is an al kyl group and n is an

te

ar g@ﬁleﬁog’ H}‘Qeartlﬁé ?r pr%@%tmgj{ﬁ@tfﬁ@fc@%ﬁdr%n% ?Jh%g%a%égl aim
(‘1)5411‘181\“@ admeinistdRibgitsa mamtmbmmt@thpwgf an effectivesgnourief a

i et bl oIS ?, TOITCE P 155,

V\/nerelnthe effective amount is fromabout 0.1 ng to
about 100 ng/ kg 158. The nethod of claim 153, wherein
t he admnlstr ion is oral. 159. A nethod of treating

or preventing lic syn—drCN a manmal

170. The method of claim 169, wherein the mammal is a human.

171. The method of claim 169, wherein the effective amount is from about 0.1 mg

to about 100 mg/kg.
172. The method of claim 169, wherein the administration is oral.
173. A method of treating or preventing type II diabetes in a mammal comprising

administering to a mammal in need thereof an effective amount of a composition

comprising a compound of formula:
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conprising admnistering to a manmal in need thereof

an effective anount of a conposition conprising a
waeoompoesds of formul a: 160. The net hod of cl ai nlPABEYS$2006/032788

wherein the mammal is a human. 161. The net hod of

cl ai m 159, erein the effective amynt is from about

0.1ng to ab \1\9 nmgikg. 162. e nmeX hod of claim

159, wherein t 8 is ora 3. A nethod
of treating or I ng nmetaby|ic syndrone in a
mammal conpR’ ni stering nganmal in need

thereof an effective anount of a conposition
conprising a conmpound of formula: wherein Xis a
M@:@ﬂﬁhls&ﬂm@ gf@u@rx 1srattﬁu>@én,fnn@£ﬂ Btel@ flom 810/ Phmbrh 3SFor

1 - 60 -16 The net hod of claim 163, wherein Xis
le Mt the papisakhatdf A is 51 85is OThe et hod of cl ai m 164,
wherein X is in the meta position. 166. The method of
claim 163, wherein the mammal is a human. 167. The
78t hdke arthor of plains 73, whereisithe alkd sequpaempthil aadwind- | s
fromabout 0.1 ng to about 100 ng/kg. 168. The net hod
of claim 163, wherein the adm nistration is oral. 169.
X5 e tThe thethod ©f elaim iy, wherpindbelrlogey isnblasine pidmgy hdr one
in a manmal conprising admnistering to a manmal in
need thereof an effective armunt of a conposition
196 iThe method o€ dripoLifddwbéreindi risinathyll 7@s 1, Fhemriedhod of
clai m 169, wherein the mammal is a human. 171. The
met hod of cl aim 169, wherei n the effective anount is
77 omTabowgthod of clai 175, aherin RLGerrlg;d tgta pdsiton. The met hod
of claim 169, wherein the adm nistration s oral. 173.
A nmethod of treating or preventing type Il diabetes in
1a8 ma e methodpf tlsinntff3, wherein X is chlorine, n is 0, and m is 1.

179  The method of claim 178, wherein X is in the meta position.
180. ._The method. of claim 173, wherein the mammal is a human.

181.  The method of claim 173, wherein the effective amount is from about 0.1 mg

to about 100 mg/kg.
182. The method of claim 173, wherein the administration is oral.

183. A formulation for oral administration in the form of a tablet, gel-cap, or

capsule comprising from about 1 mg to about 1000 mg of a compound of formula:
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adm nistering to a mammal in need thereof an effective
anount of a conposition conprising a conpound of
wo evomiobess3 1- WA/ 261 3526 1 - 6 1 -wherein Rl i spanusatokyh327ss

group; X is a halogen; nis an integer fromO to 5 and
mis 0 or 1, with the proviso that {(f nis 5 mis 0.
174. The net hog/ of c\aim 173, 1erein the al kyl group
is methyl and Q i : met ho &l aim 173,
wherein the ha /s ch?orin znuj}his 1. 176. The
met hod of cl ai wherein RINLs ggthyl, nis 1, and
mis 0. 177. The method of claim 176, wherein RLis in
the neta poku on 178. The nethod of claim 173,

erein X is chl ? .apd mis 1, 179 The

B grie forpulafipn gra %H%lfl@frﬁl% is for use ip Iji"éatfﬂgtoé preVentmg
@&&b&hb @%drétﬁ@or SyhgroRRD Qldth@freaﬁ}néxhtmf diéorderdhssoEinild i

I's a human. 181. The net od &% claim173

wférsmﬁommwéwh Sisprders campRissrobpuitys predipbais anddype Ihﬁla%es
ﬁlla%ﬁqpﬂ&@loﬁ@gflg,ges@%d d{gﬂ;@esrret hod of claim 173, wherein

the admnistration is oral, 183. A fornulation for
or al vheraimihs cemplicghonsiof pbrsity andiaktetes compiissthypejehalesigiol-
Hin 2 g&%@nﬁoﬁ %anh |Gkt Ei@&@é Mfic deufpaihy, ALRHE remﬁg%tﬂyg

ound ornula: [-WV2-613 261-
W@M@yﬁf@aﬁl@, ar&lﬁﬁneatdnsewef or oral administr at ionis
for use in treating or preventing mnetabolic syndrone
or Syndrone X or the treatnment of disorders associ ated
184t h A ﬁemelaégmfd:r orsbgiminksirggtonda the ferer of agahigly ged-eap, or

{

c%g&? zﬁrfg{ng ﬂf{ﬁ) thl’Srln 3(9%1 rc%PgJO egtdéf%tb%éegélér@:’bgf rmula:
conpllcatlons of obesity and di abetes conprise
hyperchol estgsol em a, hypertension, coronary heart
di sease; di abe i c.neuropathy, di abetl c retinopathy,
erectile dysfun

wherein said formulation for oral administration is for use in treating or preventing
metabolic syndrome or Syndrome X or the treatment of disorders associated with
these syndromes, which disorders comprise obesity, prediabetes, and type II diabetes
and complications of obesity and diabetes;

wherein the complications of obesity and diabetes comprise hypercholesterol-
emia, hypertension, coronary heart disease; diabetic neuropathy, diabetic retinopathy,

erectile dysfunction, and kidney disease.

185. A method of treating or preventing a disorder associated with abnormal blood
glucose levels, weight gain, or fat depot levels comprising administering to a mammal
in need of said treatment or prevention a therapeutically or prophylactically effective

amount of an agent to modulate the activity and/or expression of lyn kinase.
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184. A formulation for oral admnistration in the form

of a tablet, gel-cap, or capsule conprising from about
wa2egopssebout 1000 ng of a conpound of fornmul aPCTMIB2066/032788

said formulation for oral adm nistration is for use in

treating or preventing netabolic syndrone or Syndrone

X or the treatnent of disorders associated with these

180/ NI BSHoN\bF Gmdiss OWELREiS t}femmaéesseaeeawh abnormal

redi abetes, and type Il diabetes and conplications of
bﬁb@gtut:«;ﬁeéwakdwalsbt@@ opfatdarphleyteiscardinvaecalar disgases
dgslﬂgaewa Iateﬁteﬁfra, mm%tcssmaeeeer &B&bﬁ%&rﬁé Blotifeitér
ertenS| 0 coronary heart “di sease, di abetic

actiyated peeepipr-asspoiafed fisordler; septigraminp thembeti¢ disorder, type it
d%ﬁ&%ﬂ Qﬁésitg :}Jana'géjnté }Eﬁ@%engf 1, ﬂlsée?sé mﬁbrﬂﬁ%
t prevent disorder associ ated Wit h
hgtmzhotmterdhmdwg»b@mme, doeanatyshearteisge; dalhatic neropashy,
ot eve pealg d mrmal in
d‘r?gé)“cf reénogal r Ba (?'?éh{‘]‘ Shich g}flg%f ?"fagoéﬂ‘g’é gﬁtgr‘!a%eutl cally
or prophylactically effect | ve anount of an agent to

1P VBt e Bofiingl sl wBin U XGRS H e by i sBBEE
exfiessnrf tymekighss.or der aSSOCIated wi th abnornal bl ood
gl ucose levels, weight gain, or fat depot levels is
cardi ovascul ar di sease, dyslipidem a,
183/s| TROREGLE bNEMnAl S6iwhabalthadisoddiostsitd per oxi sone
proliferator activated receptor-associ ated di sorder
septicema, a thronbotic disorder, type Il diabetes,
199 eSThe/methad 6f @l 1965 whityipehid Eifsians ypellaliabdiesease,
i nfl anmati on, hypercholesterolenta hypert ensi on,
coronary heart di sease; di abetic neuropathy, diabetic
15@t | TROALMYA oLE186 1360 wHNMSTURCisRder ikingiaBylickyh@aae. Or
i npot ence. 187. The met hod of claim 186, wherein the
agent ur-regulates the activity and/ or expression of
lbi/ N i @ASEod dGaim 145, WRLBRAGOpetd 18 nfbdd B thH\@;vaﬁ% of fyhe
di sorder 1s obesity. 189. The nethod of cl ai m 186,
kigagerie p prompamdios frrgilac | s type |1 di abet es.

(X)m

(R1
wherein R’ is an alkyl group; X is a halogen; Y is O, S, or NH; Zis O or S; nis an
integer from O to 5 and m is 0 or 1, with the proviso that m + n is less than or equal to
5.
192, The method of claim 191, wherein the alkyl group is methyl and n is 1.

193. The method of claim 191, wherein the halogen is chlorine and m is 1.

194. The method of claim 191, wherein Y is O.
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190. The nethod of claim 186, wherein the disorder is
nmet abol i ¢ syndrone. 191. The nethod oficl aim 185,
wob@re24863 he agent to nodul ate the activity of PCHIS2006/032788
ki nase is a conpound of fornula: wherein RL is an
al kyl group; X is a halogen; Yis O S, or NH Zis O
or S nis an integer fromO to 5 and mis 0 or 1,
with the proviso that m+ n is less than or equal to
t.hod. of Ia|n1191 wherein the al kyl
g? oug‘g‘?g1 ﬁ’@@ng?la‘gh]ogl e?I!'eleQ‘SO The nethod of claim
191 wherein the hal ogen is chlorine and mis 1. 194.

e getho ¢laim191, whgrein Y is O
1p6 T B e Bed ot Saisl Y, Wi N riemAyh s O Zd% & wistigand m

1g/\(ﬁereln Zis O 196. The nethod of claim 191, wherein
RlLis nethyl, Yis 0O Zis Onis 1, and mis O 197.
The nmet hod of claim 196, wherein RL is in the neta

1pPSi tI'h@Hlﬁth%@%f clI Pr?lgﬁesvﬂ&gm(ﬁl iy %ﬁn&g%omﬂ@r?r ein Xis

chl ori ne, i s , O ni1s 0, mis | . 199.
The net hod of cIa|m198, wherein Xis in the neta

Si : . : I
R Rr el b RACR TR PR, 21 O s 8. 36 m
istherein the effective amount is fromabout 0.1ng to
about 100 ng/ kg. 202. The nethod of claim 185, wherein
the admi nistration is oral. 203 . The nmethod of claim
1985, Thémethod of ¢l@maif8niwhérein Foid uh theendtdygositioni vi ty of |yn
ki nase is useful in treating or preventing netabolic
syndronme or Syndronme X or the treatnent of disorders
206 s oThameitiodwf dlaimhEBSewhareid tieneanmahis @ huglas.or der s

conpri se obesity, prediabetes, and type Il diabetes
and conplications of obesity and di abetes.

201. The method of claim 185, wherein the effective amount is from about 0.1 mg

to about 100 mg/kg.
202. The method of claim 185, wherein the administration is oral.

203. The method of claim 185, wherein the agent to modulate the activity of lyn
kinase is useful in treating or preventing metabolic syndrome or Syndrome X or the
treatment of disorders associated with these syndromes, which disorders comprise

obesity, prediabetes, and type II diabetes and complications of obesity and diabetes.
204.  The method of claim 203, wherein the complications of obesity and diabetes
comprise hypercholesterol-emia, hypertension, coronary heart disease; diabetic

neuropathy, diabetic retinopathy, erectile dysfunction, and kidney disease.

205. The method of claim 185, wherein the agent to modulate the activity of Iyn

kinase is a compound of formula:
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204. The nethod of claim 203, wherein the
conplications of obesity and di abetes conprise
whyanedsed est erol -em a, hypertensi on, coronar yP¢IEFER1006/032788
di sease; diabetic neuropathy, diabetic retinopathy,
erectil e dysfunction, and ki dney di sease. 205. The
met hod of claim 185, wherein the agent to nodul ate the
activity of 4 )¥ Nof formul a:
| - WA/ 2613526.' 1546 5 i i's ag al kyl group; X
Is a hal ogen; omO t and mis O
or 1, with the is 5% mis 0. 206.
The net hod Bikcl 05, wherein Nl kyl group is
methyl and nis 1. 207. The method of clai m 205,
mhereln the halogen is chlorine and mis 1. 208. The
wibetehroR! isfin el gro@O X is wihelogém niitlar igtegest fioph 0 tnS ard m is Gonl
{ of claim 205, wherein RLis in
?ktﬁﬁgyﬂaggth hﬁng% QUQOThe met hod of clai m 205,
wherein X IS chlorlne nis 0, and mis 1. 211. The

2 o Rem3a Bt Bifds WHGER R Aol et el nis 1,

agent to nDduIate t he act|V|ty of lyn kinase is useful

240 e 06 Pt P et i P 280t bt oc

with these syndrones whi ch dlsorders conpri se

besity, predjabete di ab
2 %npﬂ‘%’&f"?‘ﬁﬁﬁg%%?m’o’d’ st %Fe‘ah% S“B?é't 88 162& m‘frﬂe met hod
of claim 212, wherein the conplications of obesity and
di abet es conprise hype cholqsterol enm a, .hypertension,
20 r ohbg grethedpt cl@%@ﬁ ef%ﬁ“éﬁaé% inthemeRpRsitieR. di abetic

retinopathy, erectile dysfunctlon and ki dney di sease.
214. The nethod of claim 185, wherein the agent to
2HbduTha metherboblaim 305, wharein Jnis ghlegige s Ocpndghisdund of
fornmula: 1-WA/2 613526.1 - 66 -wherein Rl is an al kyl

g#ou%@ﬁnd nis an integer fromO to 5. 215. The nethod
methadiof elgiey 4 0nwhereip X igin thgimetspgsigion.

212. The method of claim 205, wherein the agent to modulate the activity of lyn
kinase is useful in treating or preventing metabolic syndrome or Syndrome X or the
treatment of disorders associated with these syndromes, which disorders comprise

obesity, prediabetes, and type II diabetes and complications of obesity and diabetes.
213.  The method of claim 212, wherein the complications of obesity and diabetes
comprise hypercholesterol-emia, hypertension, coronary heart disease; diabetic

neuropathy, diabetic retinopathy, erectile dysfunction, and kidney disease.

214. The method of claim 185, wherein the agent to modulate the activity of lyn

kinase is a compound of formula:
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216. The nmethod of claim 214, wherein RL is in the
meta position. 217. The nethod of claim 214, wherein
wWo b@7agsnt to nodul ate the activity of |yn ki nBEBUSR06/032788
useful in treating or preventing netabolic syndrone or
Syndrone X or the treatnment of disorders associ ated
Wi th these syndrones, which disorders conprise
obesity, prediab and type I|_digabetes and
conplications of obes\ty and di ABetes, 218. The net hod
of claim 217, ' ' ' o obesity and
di abetes conpri r chol est hypert ensi on,
coronary héeah e; diabeti ppat hy, diabetic
reti nopathy, erectile dysfunction, and kidney disease.
219. The nmethod of claim 185, wherein the agent to
wheEid Feti€art A1Ry1@edup\eind Yt i04n et dtB% 5.5 a conpound of
formul a: 220. The net hod of claim 219, wherein the
agent to nodul ate the activity of |lyn kinase is useful
2150 UTIRAhREH Sclddn @ 8N hdddn B I8RGKY1CH WNdr one or
Syndrone X or the treatnent of disorders associ ated
with these syndrones, which disorders conprise
esj i pRehes, y | 165, and
2@%n§*%%gﬁ%¥§¥? of 3339??@9336 nggggépﬁ%ﬁghv2613526.l
-6 7 -"L" ' 22 1. The nmethod of claim22VQ wherein
e , C
2 0 PRTBEPL 48R A1, WRESh e BB S hABRLE B RTUAP B
kidass dnsseful éhi dpéing or prevantipamiatiaboliti sybéoing or Eyndrompe iy the

tr?eafna%;t Iﬁ% ?lég%lgxfs %EE?JH@%H :wi%qgesg 'sﬂﬁ?éénfg', wHidk Qisorders comprise

obesity, prediabetes, and type II diabetes and complications of obesity and diabetes.

218. The method of claim 217, wherein the complications of obesity and diabetes
comprise hypercholesterol-emia, hypertension, coronary heart disease; diabetic

neuropathy, diabetic retinopathy, erectile dysfunction, and kidney disease.

219. The method of claim 185, wherein the agent to modulate the activity of lyn

o\>=o

NH

kinase is a compound of formula:

Me

220. The method of claim 219, wherein the agent to modulate the activity of lyn
kinase is useful in treating or preventing metabolic syndrome or Syndrome X or the
treatment of disorders associated with these syndromes, which disorders comprise

obesity, prediabetes, and type Il diabetes and complications of obesity and diabetes.
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; 3
221. The method of claim 220 Wherem the comphcatlons of obesity and diabetes
comprise hypercholesterolemla hypertenswn coronary heart disease; diabetic

neuropathy, diabetic retinopathy, eréctile dysfunction, and kidney disease.
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