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neﬁ ods for treating disorders associate
Y TPERreRg R et the formul ation are useful
for treating or preventlng di seases and di sorders
i ncl udFELICQF diry BevEaoN]i sease,  dysli pi dem a,
dysl i poprotei nem a, a disorder of glucose netabolism
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|ncorporated here|n by reference Lyn parti ci pates
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Lpriges 8D, Iteimer:?c Sfaﬁ}g@% &Ei Af@mtsf@f»&hb‘am#mlﬁpw@ﬁa Svonins.
Gfor SN NEBRFido KbaIMGR PREL! MihisY AcRRBQEEAlSD:, Whih CD45

f elo cel | roliferation i nt'er | eukl n-6.
g] 8%‘3% 55& 439-495 (2000}, mcorporated hel'Bl)Ill by reference. Lyn participates

in signal transduction from cell surface receptors that lack infrinsic tyrosine kinase

activity, Activation of the kyn 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
assoctated with CD45 for myeloma cell proliferation by interleukin-6. 'Biood 99:
2172-2178 (2002), incorporated herein by reference. Association of lyn and fyn with




2172-2178 (2002), incorporated herein by reference.

Association of lyn and fyn with the proline-rich

domai n of glycoprotein VI regulates intracellular

signaling. See, e.g., Suzuki-Inoue K, Tulasne D,

Shen Y, Bori-Sanz T, Inoue 0, Jung SM Mroi M

Andrews RK, Berndt MC, Watson SP: Association of Fyn
thegprdlineyrichnildoaih o gbycopiotdn Ml abguaeainracdllulgl sygaiingt kd) e.g.,
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(20(112:) nncoaoratedplmn igreferchice. 15He WO TIZOMD)-] patoaiyde Erﬁp(&'dmt in

s ' ST LR s LR S,

lmpmﬂan@aum aJhItcﬁﬁmﬂm[tg | Cuet. Udlir ndutofnanue xanpll €,60 (2002), incorporated
herddt he %?cl erotic cardi ovascul ar di seases, which

r%ﬂlbyé “ccount for a considerable proportion of
[008pr Obadity, yhyparliyﬂk&hﬁi rand alidbetey ha@ Beenhshowan tolipdor glesysal role in

v TR R 5 o 0B B s, whic
curfenﬂya latgounie fir sit @mcidirablel ]ﬁvpdraﬁh bg mwb@nt;eﬁs Westefn secicty. One

p ansi.on), d.a bI oY |nb ce (Le. .
b RenP el Xcon, oleCadBa v iRg Faenitesed by
defédﬂde gih&:oie?heizibbhsr{w(@lgl iNeuim m‘smtahee)p Hreﬁﬂﬁd |bj/00d pressure (ie.,

bR P YRGS YRRl i eBRReE) o ddheagen. 1993,

AnmgeRex. MeduM lllt-yslj n regul ating I i pid, |ipoprotein,

I
o0l SRR3R ABIE SRR et s o
marggs godlmteldyglmmel ébelshhave hegemenab utilitgen eedgudatmgdipgdirlipoprotein,

deve s that caci ous_at
s R RO RIRAA B} Blopty IS EBpeunh Ry bt TR orOrmese
utilitiey eles]ealy avaiatl | lﬁgrthmmm areye Bealdar decsidasieyelamsfardrugs that

arc eéf%ac;fn?sgatel)é\%vg%rﬁ gemm acﬁnglse f"ﬁ) %Qg?%sg%é@.@i?sgén? gc? gis preventing
conafaf)ehdzaaddlmaseg land/os ereatirtoadddting rdiseagt/ aich ek ettet@dderosis, obesity,

c Y I

o BRP ol Bt S A AL o e Y Rl 8o
gluqone lkwelal ating the activity of lyn kinase. In

particul ar, the agents useful in nodulating the

activity of lyn kinase include, but are not limted
3. to SCIIMMA?RYi(ﬂﬁT}%INVENmIONi ons corrpri sing a

Fornulas 1-VIl. In tr

[Oﬂgg,?gl prgs ﬁ{ dis é)suaraees om ?)SS?SE%%?P & téla{ ﬁ%sus ilfl rlnydulatmg the
actiaft}déblynéonpmesm partlolﬁla# yhne kgen&ssefuﬂrum,odsluﬁm tl‘fEI arag{nyy of lyn
kmatquna&{ggﬁ)sggfe élog nmél%e%rg Sg(Fr}l%osil(kosﬁlg O%“f%mul% I?Ihs comprising a
compowpbeinitis mofas tIHéII plese mIlluStratwe embodiment, the agents up-regulate the

activity and/or expression of lyn kinase. Thus, surprisingly the compounds of the present

disclosure act as activators or agonists of lyn kinase. Thus, the compounds of the present
disclosure 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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di scl osure direct the nodul ation of |lyn kinase in the

insulin receptor pathway (i.e., lyn activation has

insulin receptor activation-like activity). 2 [006]

The present disclosure al so enconpasses net hods for

treating or preventing a disease or disorder

but .not limted to, cardiovascul ar .
[Oﬂlgr Jgfies greg%w ﬁcbqsalgn:iﬂ%o enc‘,oga)&ﬁeﬁ éne‘ﬂéo(ds Ofa lb%taatrngv%rl greventmg a
dlséags |olr RijeFdRk endM@TTha, bud ndi EMiEe o, 0far@bHEASE dRadd) lykispTilemia,
el evat ed bl ood gl ucaose Ievels) met abol i ¢

fedggﬂﬁa deinteror levels, dyshigepipisingnis. .z Bparler € elicpsg mgtabolism (e,

f , I ) o] y I ;
elege}te}g éa?(ﬁr;@g ﬁgt%tger&@ag erglétalﬁdi{c %sh,n Cdrngeagzl 3¢ sglf%eimmte R$ Llppar
assbhyipied tisnlsieo m@pta:emmaal thmnﬁmas @jsordef,| tam‘rﬁt dldn:xesacmhcer obesity,

panigprgég‘%% glmpe egxn% e%a %%naég,ldic'r{tﬁ%{pgagifm aikd Slrlfluk)JJ)ter(l:cte’ comprising

adriiiBleaipg Ub iaCalbject, qurefeﬁbl%piilyﬂla%ﬁhalCﬁi hyedefhbeof b\tﬁera}b'ﬂimﬁdlly or
of a conp03|t|on or fornulation conprising
proplylpdisalty cifepthe ameenioEge Hampoaitiop owﬁomﬁ@atwfleg@mﬂsmg a

Conqxg(ﬁﬁh BFTHE%EEMEH]%‘E& nconpasses net hods for reducing
ucose |evels, reducing fat depot |evels and
[0017b r Tlter mammh discpsype wdliet iengpuzpasses dictheds dorl mAuddigs blasé glucose
levé:i%‘( Sr Lg %1@ g%y&g)fev% pq,%gtr 81&)%{%}%(%?03 r%;%gﬁ@lsgo% ga?rrglovascular disease,
dysﬁylﬂélhﬁﬂﬂyslﬁboprateﬁi%ﬁ& &Scﬁﬂﬁde’t@@hﬂb@@ﬁdﬂfohsﬁ@ﬁktaﬁ&lm &ndrome
a _thronbatic dlsorder type Il diabetes esit

Y,
(i.ep Sppdramei s @ PPRRsasspeipfed SWordar (SERfEeR, ééh@gl otic disorder, type

I &@lgét@smm)tekl%n ﬁ@féatlﬂléﬂrpl%;p%ﬂ&%mnw ¢hal UGS €8 flammation, and
ad n1n|ster|ng to a mamal I n need of such treatment

impofence rvetvieln chwprises taldermapteumg trah [ngangnalpinopsiedt [od stighe trbdtyent or
pre\?entlgﬁ td yjher%)%ﬁ%’lca:l,[lpjl or Prc%;ﬁnﬁgt%cahy %gercﬁg ggagl}oflgtg f )a/a composition
conﬁﬁ:ﬁﬁ]@t aldompsadd ofrForpuRdI-¥g, bhar ﬁlﬂfrma@lldceﬂly acceptable salt or
arnac uticaII acc able v E % [008] In a
proguig fher ? Fu ﬁé“@BWE Setickn conpri sing a
[00§°NROUN re@énehh&nb&ﬁﬁaﬁnEhedb&ﬁﬂ)dgﬁ%ecﬂpﬁlsﬁ%ratchﬁlpym of the
in treating or preventing netabolic syndrone or
pregphdiselosurx ase fph ¢hq peatitrdreatieg ogipsoicders mpsabolit syadrome or
{
Syl PO UG BF Gl 4isclfined il 0B syblifheE el Ring, bue
not dnmmldl toat mbmsy qfredlﬁih’,m; ayd aypd dididbetee s vy tamaplicatiens of

af obesi.ty incl but ar ot. li.m.ted .to,
obefiiy, SRa rkser o ERpisAtrsn el ( BRSis, elRy B a5y Timited. to
hw%ﬁéi&st&b&ﬁﬁiehy&ﬁmw& ahiORSroRry HéapblBssel n@dﬁﬂﬂﬁcatmns of

but are not limted to, dlabetlc neur opat hy, diabetic
diahetosiiprdiprtes byt argpetdinites toa%bamwur@nathfa hetielpréipopathy, erectile

dys@hét?cﬁlsﬁndlb %](?léaséjescrl bed herein, the conpositions

are use "Rt he methods of the pr esent
[009)i o deserited éaeoniesenposipontist a0¢ udedul imthasndthods lof the present

disclosure encompass compounds of Formulas I-VIL
[010] In one embodiment, the present disclosure encompasses compositions comprising

a compound of formula (I):



[010] In one enbodi nent, the present disclosure
enconpasses conpositions conprising a conpound of
formula (1): 3 (XYm\ -N (RI) n NH or
pharmaceutically acceptable salts and prodrugs
thereof, wherein RL is an alkyl group; Xis a
halogen; Yis O, S, or NHL Zis Oor S, nis an
integer fromO to 5 and mis an |nt§per fromO to 5,
wher ei n W]+Qﬁmk§$ﬁ€§3 than or egdai—tqQ 5. [011] In

one enbodi nent Q is net dnis 1.
I n anot her enbowi en is/c i ne and m
is 1. In angt iment,Y is\N0. LA anot her

enbodi ment , the Z s 0. [Olﬂ I'n a;)$¥awed
enbodi nent, R is nethyl, RI iIs0 Zis 0O, nis 1, and
n1is O, nore preferably DIS in the neta p03|t|on

13] In anot her Preferred enbodi ment is chlorin
or Pbanga%uﬂfzﬂlw gogeptafle sgltg andyprgdingp gheyeof, w%err@nd% df ap &quy group;

X ifalBIdgBn V6 BEEAPREL tZ' R of 8; AROLNRe rg@f %t)ﬁxr('j &5 and m is an

enbodinment, the’ mammal is a hunan anot her
lntqgmeﬂr@n Odd Sewhadinme mn, is tesetheh beequalie 5armunt is from

oS eha g LI BT sl FRE] B b Famodiment

thetlhﬁ)gefﬂ\/ie ndhi@heeNROAP &S S It QAPMSE EmbBdmeaPr isSONgIid another
copo of formula (I1): (XXm-N\D O \=o0 (R) NH
@mRW#Tm“ EH%pnaceutlcally acceptabl e salts and

[01@[ qqra‘*iﬁ@fef’rg@ ERBSdImARE RS i mBLyl & R0, 3 f@@ 959YRnd mfs 0Smore

halogen; nis an integer fromO0O to 5 and mis an
PrefembégErISflmdmr@tapO@ﬂOMer ei n m+ n |s | ess than or

[01? Li%'an{)t?uar prell{epl%é ]eml)odl}{lent rmee @15‘%? r?15 0 n 15% andmis 1,
osure enconpasses conposi
moeqngredadlyrX) istin Clemaed pdsitdn. f loranuthar frkfelred eﬂabéanM‘rt, the mammal
1]
is a(huma;l. In another preferred embodiment, the effective amount is from about 0.1 g
to about 100 mg/kg, preferably the administration is oral.
[014] In another embodiment, the invention encompasses compositions comprising a

compound of formula (II):

X)m —N:

(R1

(1)

or pharmaceutically acceptable salts and prodrugs thereof, wherein R! is an alkyl group;
X is a halogen; n is an integer from 0 to 5 and m is an integer from ( to 5, wherein m +n
1s less than or equal to 5.

[015] In yet another embodiment, the present disclosure encompasses compositions

comprising a compound of formula (TIT):



or pharmaceutically acceptable salts and prodrugs
thereof, wherein RL is an alkyl group and n is an
integer fromO to 5. [016] In another enbodi nent, the
present disclosure enconpasses conpositions
conprising a conmpound of formula (I1l): W -N NH
(I'V) or pharnaceutically acceptable salts and
prodrugs thereof, wherein Xis a halqgen and m is an
integer fromO0O to™ 5. \017] |In angther \enbodi nent, the
present disclosdre enc Y
conprising a co

or pharnaceq&' ceptable s d prodrugs
thereof. [O 8% I n anot her enbodi nent, the present
di scl osure enconpasses con@ﬁgitions conprising a
conpound of formula (VI): -0 -N NH Ca (M) or

pharmaceutically acceptable salts an rodrugs
or PW@P@@PPC&{%@&@%@% e iaﬁg pf(aflr%gSftﬁ?rg?f? E’E'B@B’c Ry alky! group

and? R4hGR6od- BonP6 8 9f @ conpound of the formula: ::n
PJH wherein R is an alkyl group; Xis a halogen; Y is

[016] I8, apethyHenboidgnedt,otheS;prasents dggplobure egaomppssem @mpgsitions
nd mis 0 or in m+ nis less than or
Coéﬁﬁ%ﬂg%%9 ,Ouﬁﬁofﬁ%mﬁgﬁgﬁacture of a nedi canent for
reduci ng bl ood gl ucose | evels, reducing wei ght gain,
reduci ng fat

KVan e

Iv)

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 present disclosure encompasses compositions

comprising a compound of formula (V):

O—Cr

V)
or pharmaceutically acceptable salts and prodrugs thereof.

[018] In another embodiment, the present disclosure encompasses compositions

comprising a compound of formula (VI):



depot levels, treating type Il diabetes, treating
obesity, or treating netabolic syndrone in a mamal,
wherein said nmedicanent is to be admi nistered in
effective amount in said mammual. [018b] According to
a second aspect, there is provided a fornul ation for
oral admnistration in the formof a tablet,

gel -cap, or capsule conprising fromabout 1 ng to
about 1000 ngy of—s=sonpound of la: ou rate or

6 GM wherein gaid formul ati on/for onal

admi ni stratiof\is foy e0i eati ng preventing
or Yhe treatnment of

di sorders assoctated with these Ndr ones, whi ch

di sorders conpfi se obesity, prediabetes, and type |

di abetes andCiconplications of obesity and di abetes;

wherein the conplications ﬁ? obeS|ty and di abetes

conpri se hyperchol esterol em a, hyptension, coronary

or phagmacenliicaia seceptiblerselts endsodrogsthppof. di abet i c
01R&f A t Y&l URGlrb Rlled BI2dudd GG d of th
[ gf?ltsegésbgah & E%ﬁ ds%‘%}egteﬁ{e gﬁgcﬁogure }lraygﬂ compound o The
ﬁﬂmnberstood nDre fully by reference to the figures,
detai |l ed description, and exanples, which are
intended to exenplify non-limting enbodinents of

the invention. 54, BREEF DESCRI P, OF THE DRAW NGS
[020] Figure 1 % Ates oraf glu ose t ol erance of
Conpound 102 by asf'nlﬁ'éang \Conp %102 once at

RIS €8 g2 adm ni stration.
Blood glucose l'evel s were measured at the i ndi cat ed

e dneR b efsoting B B PR P R p e

frohdPtof oamd miis® or dt wB&reim mut reis ln:tsetharmrseqaal tbhie in the manufacture
L sd LAt d.9- :

of | MUEELEA KR IRch od PUEUIONS, RMT THDR il iredpoing fu
depot lemels, t[e@mg tybe gudiebes, Irealieradesty, or katige m@ﬁ@l@he syndrome in
a n{aﬁin%fl aﬁ‘/ﬁ&efﬁf saﬁp ﬁﬂeriltqg tP¥e %@ﬁﬂﬂt&&? 'iﬂ BffecivRMRRMAGIn said
once at the in |cated doses pri or fucose
lﬂwaﬁwinlstratlon Bl ood glucose |evels mere nmeasur ed

[01951 A&%rdlﬁlgl t@ahegiecbharee?spec[toaﬁare FisOpfRidtd! b! BRbRLSS for oral

gain of animals adni ni stered Conpound. 102,
adnpcms (gl in the form of a tablet, gel-cap, or capsule comprising from about 1 mg to

about 1000 mg of a compound of formula:

or



were wei ghed every other day for the duration of the
study. [024] Figure 5 illustrates food intake of
ani mal s adm ni stered Conpound 102. Food weight was
noni tored every day begi nning on day 14 of the
western diet. [025] Figure 6 illustrates fat pad
wei ghts of animals adm ni stered Conpound 102. At the
end of the Westeern diet study (day 31), aninmals were
sacrificed and fat pads wei ghed 026] Figure 7
T 2 | s adm ni stered

Conmpound 102. Mg¢ce onp N W=T4 I ety € anal yzed for

- ; R, [ [027] Figure 8
il lustrates wei ght—Tthanges in Dbt m ce, which were

whgt@ﬁegae:c‘l‘"fﬁﬁluleﬁ:f?)ﬁpfw ?ﬁalla'qgnlﬁfsstrﬁatnﬂﬁl isnﬁ)'r ch?{:] qg t%gﬁlsé oPipfleventing
ngf%%ﬁ/@r X‘%EO %ra%rgtﬁ%]tr e?tﬁ]é’ng? 901‘{1@2@ 36389@3351 with these

yn@tmqmsu mahichO@issidgmi dangaist | apesityo peediabetws] gint typei H diabetes and

1fd Q@ésﬁzso(gg}@sﬁg? A4 df 86%%?6}{&5{3 heid I‘ﬁﬁa&%ﬂ%%ﬁ‘e@ﬁ? and diabetes

compitsg MypRhal ??tegvla YPIERReTS CPW“E‘B’/I{TB‘T fisgascafipgticgiguropathy,
diabgtigtretinopathecirecvithe dyfsfiGotigrg und kitlo2y diddaee.gl ucose | evel s

[Ol‘ﬁﬁr?heri?@sceﬂf gﬁd@%ﬁ-@ fnag he ufnﬁé hod hRA fF gtba/ g}aga@% to the figures,
it

r.o uco eve S were ne
detajtede fesgripiépn, a@dlﬁn AYagRRIg i Which (e gntepdeg i eremphfy non-limiting
embddimsrits af ths invediiet i on in weight gain in Db/Db mce

adm ni stered Conpound 102 wi thout affecting food
i ntake. [030 F|oure 11 |IIustrates reduction is
4. p| BRIEN DFESCRIP sO A N g adm ni stered

[02ap nﬁiglhmdl 102 rape oﬁ%ﬂl @llh(ﬁﬁkg &ﬂthdehota(lz&hgtb’lmtﬂf H2 By WeMEfstering
Concigéydﬁtd' er h c? %ﬁthevﬁﬂ}g{ﬁtfgzdog%egn&u% glruf(gs% admifils at;ogﬁl Blood

mni s conceéntration o
gluchse kyelsivysre mEFS@Eﬁé‘ Bhgdpdieatrdjers were measured 30
[020) Ug@s Ailhetatdd aialighidoad tddéranceFer Cymf)d)dtﬁ TO2NbH: %&mlmstermg

Coﬁfw(%ueﬁrd l% Lfgur t{nqgs si't 3'6I 191n|1_11;ee mFeB/alsl ﬁ%ﬁé %d?cated ncﬁ)rsgsagr?or to glucose

adnu@ﬂﬁ’ﬁﬁm éii@zﬂ &3900@% i?ﬁ@‘@ w@rqmzasu@d aDE!T:Amd_@MjEmm PTI ON
[028)F Fiflkre | \WRMFAENora . ghco%ﬁl%ﬂaem{)lﬁﬁ(ﬁindAﬂ)ZUW@dm:mstermg

Corﬂgffut%d 1(%”9? un) e&l% i%%hc te%]m doges Prchc% gutose adgﬁgg?@téo& Blood

i Cabes an
glugase lewels “w&@easatﬁd@) tl@h@mgeéed #Wmet | east one aspect of

[023]i [ ghrﬁﬁttﬂlbjﬁlate§ Reidhe Qﬂﬁ o Qﬂlnﬂ%tadﬁﬁilstkﬂemdoﬁﬂJOW 1620t himals
werg lw%?g ed epery othal’ 5aynftoi' the dura%on lc:)){‘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.

6a



chol esterol, blood LDL chol esterol, blood VLDL

chol esterol, blood triglyceride; blood Lp(a), blood

apo A-1, blood apo E or blood non-esterified fatty

@ﬁiﬂ&mnﬁ 33] As used herein and unl ess other

|nd|cat:% t he phrase ' alterlng glucose Q%E@SN%WBZWS
ﬁ cates an_observable (i.e., neasurable) change in

28l JHsgnell Iaéffﬁé‘éﬁeda?m g %@%eée‘i?ﬁt‘%%@h wier piE PRRAISG

bumjaa@an deOthﬁJ&dldtIOE THteRkosB IR Els wile WEase: dGEHRL 1B irst
t he bl Qqod |ns linto blgod gl ucose

r a&?agmnit ﬂitﬁ? ‘r‘hﬁnmg‘éﬁ'éqytl FPSF levgls ks g eatired A atgs drsn.

[08%@n$$ﬁm®€d herei n and unl ess otherMAse |nd|cated

@der Iggf{fOk lﬁus\ﬁalggre%glonﬁggrgﬁ r%}nﬁn %@bﬁlﬁfbg@n tgﬁ(b
cdﬁHMQumUH§ubﬁbuMﬂ$@mgﬁmdsmﬁst|tuted with one or two
SUHOS(ﬂb %%g&wq%ﬁﬁguﬁgmmﬁ ls&@gdaﬁlgc%s%m‘fs %uéi(xli% pai n

rou on a

| eafqlglimsterp @@mpcguad i@ anﬁ elrallénged With a bglacrp] gycogessolution. At 12
edeks SR)@1IAQ% é’%@n%{? | eg,i_lrQé [
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%38] As used herein and unless otherwlse 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, tonI
anthacenyl, fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo-fused
carbocychc 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



conmpound is referred to by both a chem cal structure
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[043] As used herein and unless otherwise indicated, the term “cycloalkyl group”
means a monocyclic or polycyclic saturated ring comprising carbon and hydrogen
atoms and having no carbon-carbon multiple bonds. Examples of cycloalky! groups

include, but are not limited to, (Cs-Cy)eyeloalkyl groups, such as cyclopropyl,
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fluorine, chlorine, bromne, or iodine.
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two suitable substituents. Preferably, the heterocycloalkyl group is a monocyelic or
bicyclic ring, more preferably, a monocyclic ring, wherein the ring comprises from 3
to 6 carbon atoms and form | to 3 heteroatoms, referred to herein as (C-
Ce)heterocycloalkyl.
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Cs)al kynyl, optionally substituted with one or two
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[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 nguire 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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&891?0"’}} neng phar macol ogi cal 'y accept abl e ani QR§yus2006/032788
I nc gl ng, but not limted to, sulfuric, citric,

nek@pable agehddiion 9@ bi Sich BRLOE obr o
nitrate, gul fatce ?&ssl? ?th?se%g{? rrg%lc

h i odi de
yﬂglg% SRS Le- sl sopipining PIF?&?@Oioa*édbfamptablamlatse

s dtalugh ,Dlgéituenotdzmiwc&b el Gltrfel haldt Geeti: %Bﬁcag;%mcﬁio?é‘

t zﬁ%&; ide, BOR) mé@en%t e, u?tj ﬂ{ﬁﬁ{ur ate, ascof

succl nat e, P % Dilglenoliae piguifate, pliosahadg, acid phosphate,

gllse@lmira@ta acgditudwammleylata anﬁt&?dofatcﬁmté‘ RFHRY Sleate, tannate,

Fewderc) anesu| f onat

ets han egﬁf fbg#g%tg @'{?e ﬁ%eesuc%’ﬁﬁtef’ BRIt e sinate fumesisl f onat e

afHCatpRdicarogate, @acchafate]_ formate, benzoate glutamate, methanesulfonate,

n&ﬁiﬁ&luﬂf&ﬁﬂe’%@nzéngsumlg&eo?){dhg’enen (s anti@?#%tg?lter &n'S‘ t hat

resen

unds included In
i ﬂ%?ﬁﬂ’s bis(2 akwrﬁ*@f %mpéthyatcbhgauﬂ o@mg@hms Iimﬁﬁett iln@lﬁ:l prdent
ok &

di tion to the acids nentio

ngev&”f"ﬁ g agide wl’i’@@mbﬁsﬂcﬁs Unst;onedmvea Oemﬁ@jndd C
Ilmhnhdl brthe ]a'ésent@&ﬁﬁﬁiti%nsofha{ ¢ mid?cgm n?r@r@ G atbfé o\fﬂfonnmg
ca

har.mac aII acce ab
é%!e Sgl}r%g&o P S Bﬁa”?gﬂ f H‘gk" &itiens. |Emp1a$ oftsich salts
amknalb plidi metaitonalizting bar&x&i:dteﬂ s elnd, patduaely! @fchl

u di.um | | thium zinc, pét assium
fﬂ#?nsog%ﬁﬂﬁ (fg%P Jupandironsility | neans - C6H5. A
ﬂﬁéh yThe@ffm)d‘phmJBlﬁ miogns uOEbAtphéryl @Ouan bSuRSEskitutih &

Wbkl RitPh bl g substituents. [055] As used
" ncomcﬁﬁldbﬁéugqé‘? & to synptons of diabetes

ereln
RH@ é”fsr‘r'si‘ﬁ@feﬂp arrg-diabetas Heifdos tosymptiensdiahbetieKsn ihevel s
ntlekig 1fs b ¢ ed with e
pitienitelagbitse elvatSH"gglﬁ‘Joseqr:v g b%xpﬂugﬁﬁls pse dsflodl%g%%?S ass\fl)\% W’%p

Jgge@dag has™ not_yet nmani
Rt ‘5’t5'°§t‘ﬂat“£ﬂ§¥°éi®lﬂost i tuent” neans a group
- IPhdEt Adosd h&ﬁin, ﬂ%hitdbfe&éulsshﬁlents WAl G oﬁ%%at dolps 1%0‘1-] pullify the

agm&g%r ut i calt unL é of the co
nvent foeta! ubiiyob thegempauads of defnyentiopor the epar i ng
thl@wdiaﬁxmfzﬂ 88 peparfp tiieﬁbE&nﬁ)%Q of Mtélﬁé Eiﬁstﬁsrd}ﬂ s UdRg, but

b@g‘é‘l Sl ot (€Ll ottt (g m@mﬁn(ycs-
wb w@léﬁyklyﬂkyli;gglﬂﬁéﬂcaﬁbk@%)éryl&@ﬁm YO1RXko; Hafd\:
al O - -
I\TH%( ‘Cs a’IIcyI) -N((CrGCs)al kyl)2; -NH((C6)aryl);
k¥l YN(C-GhaByD)e; ORH((Coary T Ne(Ckghty y3: -CHO: -CO((C;-

Cg’%é (DALY CEAS U] B Ol me ettt
CPHERI 3é°hé’°5§=lﬂ Sﬂ'éﬂbleéu@ublsmtlbawé ot tho aiskility@nd pagn&bRRICAL t Y

arlRPnidie bR AP hofd &ﬁlpowﬁ‘ﬂb‘}ﬂﬂﬁlﬁeﬁ?tn' c activity of the

npound of the inventio
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(D

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. Tn one embodiment, the phrase “therapeutically
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[057] As used herein and unl ess otherw se indicated,
the phrase "therapeutically effective anount' of a
conposition of the invention is neasured by the
whgiARg i ¢ effectiveness of a conmpound of péHBs2006/032788
I'nvention, wherein at |east one adverse effect of a

Cﬁfﬁ&fv@%ﬁ}oﬂm? @rﬁ%lox'nﬁ §sithofi G 1.‘1)1 InQ'LAt%M fsafLF(:dI byfl%r}s%apeunc

enbodi nent rase erap eut

23@%%"91?458@3 cmvl@sgmﬁmmm@ atterfthmreesmomfumm@fofa
Qﬁﬂlﬂﬁk&b Inblaﬂ‘mg fbuf 38 11 AMRH b Odﬂ %g%oﬁgf R%’s ptrcﬁem

$} euth fectiveness o a co
é Srng ’8"%‘%’%’}3"% fundthpthssarewisaliefleoliveambints ¢ftheof
|°V1ﬂp‘kma’ﬁﬁ' Ehel ilvehiichl upGeguitd th Sprdstishl 4x8Rr L @ividPor @ﬂ&z se.
-down-regul ation of this protein. Surpr|3|n e

" inventors have found that therapeutical ly effective

amounn ofcotrmammumﬁsm&{ the invention

e ress i on_and/ or tivity of lyn

R i SO N T B AN A
Pﬁﬁﬁmﬂmeﬁﬂhmasm diseave ﬂyshpidelﬁiap@@mgﬁ)&&eﬂiﬁt hegsddrer

tin cardi o | ar di sease,

ERERL R, SO X LR A e B A Sy
E’qug‘édlﬁ@ﬂ%ﬁmq I ﬁlﬁbe&%mﬁﬂma)@reamﬁ’%mga fhad
QibaY, FBEmmER ¢S 8pSencd wHidl B Egggeh&dnthgtgrrmd %%ﬁmaégle H

d|abetes obesi ty, pancreatit|

iniief of suchissiuent of PieYaatipe thempeusiey & |onpopletacmanmffemve
A6IHRT If2REmBE oD 'c&ﬁﬁ’fsi ngg chﬁ{)(ﬁmmula ’Q/[IPSr%d Of such

treatnent. or prevention a therapeutically or
PREISHtS a&%ﬂ“?le &k erodipg thesppsimd 2 plfarmadedtivplysi t i on

acappiblesiligea conpound of Fornmula [-VII, or a
e salt or prodr t her eof

' @Qﬁ ceutlcaII¥ acce %b
ARG GPTpastes {petigds of Weafing ar pewninediscpgsaid The
dIWMde@nbﬁimmﬂpwmlmm@@dSmﬁésﬁoﬁ SfolrgatRh comprlsmg
é¥%ﬁ§§E-Bpﬂ?ghB%ﬁFes and di sorders descri bed here
mni s

ering a conposition or formnulation
conprising a conpound of Formula VII: R RR R N R4
- XZ N R5 Re HY R8 VI4, wherej n each of Rl, R2, R3,
R4, R5, R5, a R7 ar |ndepen ently a hydrogen,
alkoxy,

Rs

v

wherein cach of Ry, Ry, R, Ry, Rs, Rg, and Ry are independently a hydrogen, alkoxy,
alkyl, alkenyl, alkynyl, aryl, aryloxy, benzy), cycloalkyl, halogen, heteroaryl,
heterocycloalkyl, -CN, -OH, -NO,, -CF3, -CO,H, -COnalkyl, or -NHy;

Rg is an alky! or hydrogen;

Xis O, S, NH, or N-akyl; and

- ZisOorS.

1060} Tn one illustrative embodiment, Ry is alkyl, preferably methyl.
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al kyl, al kenyl, al kynyl, aryl, aryloxy, benzyl,
cycl oal kyl, hal ogen, heteroaryl, heterocycl oal kyl,
-CN, -OH -NO»2, -CF3, -C2H, -Cal kyl, or -NH2; R8

wo Bymldeyl or hydrogen; X is 0, S, NH or Ne@kydraoen327ss
and Zis Oor S [060] In one illustrative

f t hyl 13 WO
G3b Fromts St el ey B B B A8 T Mot ner
[042) untanaibdr ibstemriyocinimdiment, RS YEH- hydr ogen. [ 062] | n
t i{BPen. X 063
L Rk e e AP
' 1_16@641}1 ahothex ibstRsive Pbagdipent #f Jeast %ﬁ‘?ﬂgﬁr iRty fj gﬁ%
of R2-R6 is al kyl, preferably nethyl. [065] In
h | | ustr at mbodi
zé‘é;%; q@%@w%@%%e e oD Bl ey

cﬁ{@fbt her illustrative enbodi nent, at |east one of

[@ﬁﬂ) o@laﬁﬁhﬁt" lué?at{vg grgt}od iment, 2 ”@Eﬁg&ﬁgk i{qﬁ irs aENY [e 0681 I n
[667Pt Rehothdr USH4tAE bveodéndn df Inashene Ogﬁz-Re]é SpHon e of

[ﬁﬂ) Fﬁlaﬁtgm'}%ug?at{ve em%)odhlqe egﬂgzgﬁ;ne oFRURL #s aNDy e

east one IS _- [070] In
(0639t Inenothérliliistrative emeodiminb ¢t lnshene 0532'3@557?%% of

[m ng\ anothetp%l?,kra vk Oftlddirhdh, %f‘l@ﬁsh&{e of Rh-mgisrabiye

east one of R2-R6 is_-N [072] In
[t henothérlilstrative embodimens @t lsashene AL ReReBsT Bne of

[Ez};’?l Iﬁ g’ther%x%ﬂ?%e e{ngc?d%'}lenh Rt Eﬂ@bl’fb@f Ri-RL isstlketyi ve

i ment s alk ref
[673] Rﬁﬂﬂthﬁdmﬁgﬂ% ooy &4 R referaii gy 308 B 6
lﬁ%ﬂky E&fanﬂbdauﬁmaﬁtove enbodi ment, R2 |s a

aI ogen, pr.eferabl
angth ?Ty’é‘fs éh%fp %‘tﬁ%l nhddlogg%ﬁgfeggyyl N anot her
da&ﬂdfgt,raaakygsgmpﬁdgmmmxmzasﬁhl kyl, preferably
I d
B SRR Gy Sy B sty o
mphgﬁdmm;shm-ogmaadﬁahéémo preferably chloro, and--

- g Fg%‘itﬁ%r 1S AL EHRER, R.%s e prefaisdy Kiandad ar e

ustratlve enbodinent, R4 is

bHofIR:, Ror af @R lishydwgdnyand £7dd €880 of
[077] In another illustrative embodiment, R4 is alkyl, preferably methyl and each of

R;- Rs 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-Rs, and Rs-Rs is hydrogen and X and Z are O.

{079] In another illustrative embodiment, Rs is —CFs, and each of Ry-Rq and Rg-Rg is

hydrogen and X and Z are Q.
[080] In another illustrative embadiment, Rs —NH3, and each of R;—& and Re-Rg is

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

is hydrogen and X and Z are O.
[082] In another illustrative embodiment, Rg is —NH; and each of Ry- Rs and R7-Rg

is hydrogen and X and Z are O.
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R - R3 and Rs-Rs is hydrogen and X and Z are O [0781
In another illustrative enbodinent, R4 is a hal ogen,
preferably chloro, and each of RL-R3, and Rs-Rs is

nd X and Z are O [079] In another :
W%B@?y?la%??ve enbodi nent, Rs is -CF3, and each of 20064032788

R[osBy magiraﬁ_@séﬁm%lés Ofw’ggogﬁfsghqa?”d'x and Z are O. [080]

In_another illustrativ A fpcompassecpFormytas Iadt h
naghatiege ugefyl ingemegthiods of iyedn\egtion iarhetie Xoudne nd IRfed 0.
[0811 In another illustrative enbodinent, R6 is -CF3,

and each of R - R5 and R7-R8 is hydrogen and X and Z
are O [082] In anot illustrative enbodi ment, R6
is NH2 and each of - Rs and R7-Rs is hydrogen and
X and Z are O, Q) 2007/ 024 / US2006/ 032788
[083] Illustré anphes_¢f conpounds that are
enconpassed by as |-Vl at_are useful in
t he nethods of ¥ nvention i e, but are not
l[imted to: M NH 101Mi_'_N NH 102 N Me NH
103 C ON d-0-- >=0 NH'%bs

Me

102

103
Cl
——N
— \F"
NH
104



1S --WD 2007/ 025863 PCT/ US2006/ 032788 CI  NH 105 N

NH 106 OH NH 107 HO- N NH 108 - -.N HO\ p \
~ 'NH 109 16 WD 2007/ 024863 PCT/ US2006/ 032788 CF3 N
By 206%948533C N NH 111 , ) - PCT/US2006/032788

@{o

106

OH

109

1o



_ F3C\ / O\ >0 NH 112 NH2 -N NH 113 H2N CN
>===0 NH 114 17 WD 2007/ 024863 PCT/ US2006/ 032788 -
-NFIzZN\ / () \ ~O NH. 115 [084] It will be

-that above conpounds are illustr
éﬁ%ﬁié%gggntended to limt=the scope of thea%¢%ﬁ%@&%%zms
only those conpounds F[085] The conpounds of the
invention can be syr?ﬁesized by organic chem stry

t echni ques known those of ardiypary skill in the,
art, for exanp described 1n \U. S. patent nunber
3,922,345, ARG ted §>tﬁ£0 by reference
inits entirg { Uses of the

Conmpounds of the NFhe invention
enconpasses conpounds thaj;pare effective in

nmodul ating the expression and/or activity of lyn

ki nase both in vitro and in vivo. The inventors have
sur pri si ngl y,gound that the conpounds of the
invention are effective inmodulating |Iyn kinase.

Wt hout -bei ng |j-sa=ted by theor iNt is believed that
nodul ati on' of { hase expression and/ or activity
is useful in or O ntin Psorder

associ ated wi tR

NH
111
N .
F3C —0 \\ >>===o ,
: NH
112
NH,
—N
o] \ >=0
NH
113
H,N
Jp—
. o—<\: %O
NH
114
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abnormal bl ood gl ucose |evels, weight gain, or fat
depot | evels. The-invention further enconpasses
conposi tions and fornul ati ons conprising one or nore

PMpgds; that are useful in nmodulating lyn Hgﬂﬁﬁfmszm
activity. The invention al so enconpasses rret]ﬁo Se)

nmodul ating |lyn kinase activity conpri sing
admi ni stering subject, preferably to a nanmmal
i ncluding a human &ed of said tment or

prevention g ,.therapeutical lc}/ or/prophyl actical ly
ef fective arrf)unt an gent eswri bed nto
l'yn kin . /n an

illustrative enbodi nent, the agent f nodul ati ng

| yn kinase activity is a c&#pound of the invention.
[0871 In one enbodi ment, a conposition of the
i t; risi conpound of the inventi.on and

Wﬁ]‘;r {n‘g{:]eb% g %551“?09 n%&%@iﬂ? Hrraungs prie dlfusirative only and not
Siendadde i the tseope of tie.claiRs fo &ﬂﬁ%%%&@(ouﬂdyurran with a

C | ease,. a dyslipiden a,
ngﬁf’. o Siboftos 8 A% Eiiol sithe svBosgrd yseanivsbabists sm

chaigugs; k@mglyiqdlp@qef c(rdmay skill AREHTO PR cxhhnpledhs des%bed in

h
R?A%agtgfrﬁuﬁitbslpsgﬁlz‘.@h§ 35}\/(% ﬁ'&fﬁgt zﬁ%@?@%ﬁ@e}eit‘ere;ge in ?ts '

TMYE%006/ 032788 di abet es, obesity, pancreatitis,
hypertension a renal disease, inflannation, or

i npot €. 088] In one enbodinent, "treatnent” of
“treal g L h | ¢falnehﬁre1ﬁmnd| sease or
dﬂsﬁ) r Breripvestionahed E S
c nﬁﬁ:ﬁ; s &Hﬁoﬂd?%gﬂ'apé «Qte&rve %ﬂn@fxﬁ%ag the

refera assocCi ate
ﬁg{} ané’P %%ﬁ"ﬁ’é?# tYn kipgsg Rethwrititro and in ttvce élthle mgrentble hees
ﬁlgpra;mglya?msﬁlﬂm mblcanp@hdﬁiftﬂeﬁiﬁk%ﬁnogl%eﬁi% “ﬂaém%b’ﬂ
B | ) t necessarily | scer ni
théeég gﬁ%‘gtﬂg@ﬁ%&d Y A8 & s belitysdithatamadulation: of dynicmsd
ers%l?n@aﬁfph@ﬂvmgs eseul irt u}:anﬁgm prekdnfitg § BiSorB-AULERSY O,
 Shomasns ol QiR L ISC RIS Al LY, el

stabilization o

PSS Pattigas agd @Hnul&ioabwdmpmﬂg &R oPfnof &ﬂ{é&h@%at

QfodulRfin er _epbodi ne
et Dot ) RSl R e

méhogf 0 odala Rk kipasg pctgqltg evrayising p&ﬁiﬁistehmg ﬁlﬁj’e&t,al n

pesfbyady weanidimal Mgy gntion are
SRR R B8R s ol ol g o

f’é !Vlgiﬁ% gﬁr@fé’p?fa%fggﬁl egscquﬁgﬂO@L@hn dgegetw&ﬂaed bPe“sem wsed

el the altpvite vBlgh kinkée, Of an 19&5%&?\@%9&11“1& ftﬁ € dpe: (%

o f the risk of acquiring ag e liYease
Sﬁe‘qﬁl Eﬁg(m%se i’lcpwg' B &pepradictibrdavestion he enbodi nent,
03Pk Te evppododimentsa capfpokitien FreasieRbhtidn R %E(%(@Pung r?lf

thé%ﬂoﬁw%m%ac&tlgal Vaggetpt% e\\/reehacrlrf??ssalcjhrnmlstered toa

mammal preferably a human, with a cardiovascular disease, a dyslipidemia, a

dyslipoproteinemia, a disorder of glucose metabolism, metabolic syndrome (ie.,

Syndrome X), a PPAR-associated disorder, septicemia, a thrombotic disorder, type II
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preferably a human having a genetic predisposition to
a cardiovascul ar disease, a dyslipidema, a
dysl i poprotei nem a, a disorder of gl ucose netabolism

syndrone (i.e., Syndrome X), a : :
‘gﬁk@gassom ated di sorder, septl cema, a thr Pr%n{szooﬁmsz?ss
digmeile iy Pobldl RS S0, QSR Ay, Dancreat] L.

h ertension, a ren I'sea
Dfce. Exanpl es of such genetl c pred| sposi ti ons

i [IISB}J dﬁ ondMitbodiBleh, %Etniehtmo% %‘& %{ regers t8 An ﬁ%}l’l%f)%?g{‘ g’fﬁ on

oI| ptotein E [ oss o
S?aF] |de ‘Efr ?ﬁaéleﬁs': Pigshissernihla semplonti tiegeof, @gifoublpissociated
pwmlmyher de€ IrfanothBlEnAbAIRRS: » | Ons
rEsu Ll 11;; g ihe substi tﬁtf |ﬂgﬁid%%9%lo‘gllr?§g’ﬁ2ﬁeg§° ®or a
r'evi ewl% OfSLIgT Pre menttirablc Rbsical pareagier) oprasesstrHy N
gilméﬂwm rtaltiait lgwa@aﬁ@» %ﬂb%dxfde&k%&mteﬂﬁgﬂ %s}ﬁ@“le%s
sl ipidem as an rot ei nem as,
b SRR B Y A3 o sipiiencine: plisisehone.
F ﬂf@nlﬁﬁdmcemiﬂb dyaaptobni, ahys!‘owghhnsesg Mﬂﬁliizlah&i ggm a
ter 090]_ I n anot her
AR o MRS G RNRL SRLT olaomk s gone] ons
?elﬁ%delﬁl’ﬁﬁ@l@m@hofar@emmmsﬂm ed as a preventative
r:m; UnQerifn AntddidleRs @) élpﬂgn&s%f@? in ?er@}g%grg admginistered to

pre ISpOSItIOﬂ to a cardrovascu

&P Pre&sably, @ hamanap p propentrtive measia againstiuslodisiages Of s
giedGosh, Fﬁﬁiv&ﬂﬁh” &‘ re%hﬂg%fe& &5‘ %Hﬂgﬁc% of(tile %sﬁtof Ecgmnag

assocl ate ISOT S

%&vm c{r éfsﬂ'fi%roF refe{r?bgodq of thy p)ab@hrecm tistvesipbsjtions

p%thc:lmeﬁhﬁ iinteftion Y RRIMIRASEOL
bR AT o2 B SR LA B33 B bptipia 70
fce a@?&’w&la&““ﬁ? Pretlispesition toggeaticvascular disease, a

Pk dwpmgldwmsroﬂemhuﬁedlsdgd& oﬂglﬁ:omﬁetibbﬂ@tlﬁ %étalbsa,c |
and .pe neous transl unina
cor ona?y gﬁ%zog%ﬁs}gsgﬁ %\ﬂfseﬁgt ‘i)‘? T, Sgpdigerpia, a thrombotic
Fixoeden fpsilkdiabates, abesiy, pratadtis, hymafsma,tar}a[apméa&r 0si s;
- igflaRLeS, PURED. of.ten: Jea S to stic
lovar i an do:rgléase gn L %ls'é%’ R B 'ﬂﬁ’@é‘ﬁ’gs %\‘{‘r
2gt ok fimtedfa,dhe 4 alllﬂﬁ of @RIGIE’PWEEI dbsagh ﬁ.mcttoh ar null mutation

i e TOSPrdtbif ﬁ§a59 Fent B@dlﬂé}gﬁgﬁ J)xﬂﬂ dﬂgsié(r (%)%,rm% Ations in t{le coﬂ

revent.i.on one di sease

rdgo%lé (evitng ‘P)t)hetSPlé%’E“F’?&f Db Y291 Brforp revipw eﬂ@néﬁco n of
ﬂp@ﬂvmwmpﬁpt&emﬁassi LSRR inMhehde Pnelrl sEQHaPh% pet es;

tencetwhil e treatln

dgéarg%ﬁ %(}Sia%gelﬂlﬁranﬁ Hgsgggnégtemquas@ FRE; %ﬁ{HﬂY@Qﬂ @d Ma, 1992,
MatiSlel iBroeidm. 11HE71-178); AEmdal ctohﬁlﬂe@ {rgfa@rga%nq%lhal
h%%ﬁﬁ&gﬁ%& tfeatlng or preventlng ast

|ovascu ar Di seases for Treatnent or Prevention

[090)0 T aiRitfer iHsstind mm\oeﬂielemao@ﬁaaw tHeGmpBLifRdsr £Or the
1nt/én%@ﬁ AL Q&miﬁfste% %é/ae Er%ve%{;aﬁve measure to a subject having a non-

genetic predisposition to a cardiovascular disease, a dyslipidemia, a

dyslipoproteinemia, a disorder of glucose metabolism, metabolic syndrome (ie,
Syndrome X), a PPAR-associated disorder, septicemia, a thrombotic disorder, type IT

diabetes, obesity, pancreatitis, hypertension, a renal disease, inflammation, or
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cardi ovascul ar di sease, conprising admnistering to a
patient a therapeutically effective anount of a
conposition conprising a conpound of the invention

v soodvozepfrar maceuti cal |y acceptabl e vehicle. 1tnﬁ5ummwrms
~enbodi nents, the cardi ovascul ar disease is
ﬁﬁ:‘éféﬁdgaﬁaﬁﬂnmstow R e gaabtloe}iréd&p@ﬁhobymcmwm areaot Iltheﬁ y
and/ Qor .expressi on.

0o Ao BYRAST S asFY a&#&%fﬁl&@&ﬂusgﬂé?iwmﬁ 8"*'8?“9@%‘5'8?&%@ ik
breaidad &dstenobis, @b haatlemaied ﬁymtoemera’dabms,oﬁwaasm«oam

d h d
St Tt T 3o S B B RGBS S U
sfeapasld tb impsencd. Adoe‘dmglmvthmd;qmpnmm oﬁtgemepnnﬁ@may be
fssc?%é?&“ e Bbn 15{0%9&&&9@ & l)xldgeanfi Doty a&&m%mhaed

FEEr| 0SCl erosr s, erosc erosis;  stro
qegc; pemindion efitobtysit pwwseﬁmﬂp oeiing Fhﬁbetq@anr@‘feéfenn&f _
&ﬁmﬁﬁg H%L%QF%?&@%E@%% 1889sd)) RQAe YRRk cRbFhing hiley ;
eral vas ar disease; "coronary heart disease;
wb@a pthainventipm deagt Prsampese FelipsPT IFIFHPEAFERR- and
restenosis. 5.3.2. Dyslipidem as for Treatnent or
Preventi on £0921 The oresent |nvent|on Q_ov[
nmet hods f é SHUNH ' AEE
wyg! it ﬂeﬁhﬁu&ﬂﬁwfmﬂm@ nﬁtﬂﬁﬂsﬁbﬁh@tﬁdamgmt m paevpmion eft a
t herapeut j.cal | y effect q ﬁ}lon
L S R g R enbr e RiRgE
gfeadveament bt:ﬁddqpos:ﬂtmmempﬁdﬁxhﬂ omaipotmld of thb mvsums and a

SR A S By S st
disepredssiooiated Adth @b@dn&i/@lt@cﬂyn kih@e a@wm andéry s¥nrespige s
JSEJ fierein, bR t&hé%ﬁﬁ Rodif %tseds@sa Qeférgto%seék&?of‘ﬁrlkﬁr@%ed by

errant level's o circulating lipids. To the extent
qiqulptotyesysere, Biesq digspygs are aftgnassopiatse ith Ay HpereoteipsgMas ¢ he

S OPRR iR Qfardﬁcns‘scmaa/&&&deg thﬂﬁx%eaﬂﬂbmtﬁ)h%ﬂl&% to a
atiént to restore nornm WD, 20071024863

P
}W@%@ﬁeﬁlb@zmg@mwrﬁr&wﬁg@v&d% b&? a“r nohfigaedipe .
aﬁ’t@ﬂ&&l’%ﬁﬁshﬁle@ﬂé@ﬁé strdkedibchefa; dndeidlivinalysthmsionspih ski | |

in the art. For blo d.lev
Repsjculay ipse d?’ﬁf@é“?nrsl 8’@8%""’ ‘?Ssgﬂgasg%g’h%ef iphetal v aasrcrgl er s
dM&hsefboafnerythﬁddlte@sedma@am infhysiom icetebmel an ferationised f ound
he web site of the Anerican Heart Associ ation
‘gﬁﬁo?ﬁat of the National Chol esterol Education
Program of the National Heart, Lung and Bl ood

Instit Ut 3 Dkﬁﬁuf%g?ﬁ?#}}f Tlteh@nt %Mevgg fgpmended
| evel S above 35

(AP dEhe nrtﬂent invsutidmrreqyittss mieldods) forghe rqpimeshy|PEYERIOBP 4 n
%'Qﬁmg n@a%mbﬁmp%d%ﬂugt%gwé Qiiienttahﬁ‘erap(:ﬂﬁﬁl S8€ amount

chol esterol ratio 1n the bloaod js be|OM/5 1,
qf gegipnogitign cpmprisinga compound of the invention and a pharmaceutically

acceptable vehicle. In some embodiments, the dyslipidemia is associated with

abnormal/altered Iyn 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 Jipids in the blood are too high, the

compositions of the invention are administered to a patient to restore normal levels.
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the recommended | evel of free triglycerides in the
bl ood is I ess than 200 ng/dL. [093] Dysli pi dem as
whi ch the conpositions of the present invention are

‘98?&%%241‘8%;(’ preventi ng or treating include Tf@izﬁuc:msz’/ss'

to hyperlipidem a and | ow bl ood eve

230?/%? Evég@ﬁgipfdx rrgllre]ItrésbgR&ﬁB ﬁ{eﬁlcgl }E'Q%t sesclcd1o | egttﬁf? lof il in the

PPV Er30m eo?ecqu?ﬁebi@odayvetswé LDbrﬁiDurfcé% tipftyctiids and
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bepmasnded lg’ﬂllofmﬂ-:blbsﬁrwm ﬂag%[bbg)slbelobfi 196 m?}dr% ofl. | evel s
evels o
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- [ f cose
%%{Pq%&%g 5%3@ e?uc e. 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 ﬁigh,' 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

22



nmet abol i sm are reported in nedical treatises known to
those of skill in the art. In sone enbodi nents, the

gl'ucose netabol i sm disorder is associated with

Itered |yn kinase activity and/or
‘2@3@@%@%‘2‘ (099] d ucose net abol | sm di sor derCs]'"n\;\%m06?’1032788
are usef ul

U Bt bHIRAR rEﬂoQt@é m(}{led clgletre%sef ﬁa g%iolf g{{x]lémﬁlaﬁart In

for preventing or treat
| FRetcEdodimenta s ah@dsegmembom dltcmdlee Isasoeiated waM! i N

I §mbSlaBRRRd HiShlsd r.el at ed breast, colon
/ 5 vy aE}o?‘Séé?esl el udi ng but not

0 tate cancer;
{Oﬂﬁt g'auct‘.)g: pdgholipg @pqrqlprqj@lpe}nﬂjemmmsla&netoé&e pREdnt hviition
(d)dt M for p:@ﬁdﬁhh%«d»%@tﬁ@% e gﬁtadpeerﬁgﬁ}s]w Y éﬁql'%?c{ﬁlw

gtelgtatlon etes nellitus

onSErySpBresistagee; ingHinsesinageq W@Q‘#’)ﬁrea:ma:nbn eaprbdtits cancer:
hijgbetes, erhidng butafcbdlnhitegho héVigdin gépep&egpcﬁ?ﬂe{ggﬁg} fand/ or

ﬁ]é'l% gr esent invention
pﬁraioﬁv‘qsl }g(g ) f"ftgiﬂ ety LgPM sgations disbetks rsetiitun
eﬁGEM),u a@d matufigyrongot diaPdie of the wﬁ{gwm)tm%y&f% t .
| 2 con i'on of a’patien
Mo\ﬁhis%l h?g@qénﬁ{s "%ﬁ‘gﬁaﬁ'ﬂﬁ* ﬁ’?‘é‘if SRS t o the pati ent
%Thsmsqsmt éwergonfirthed meyides e BEhIfind dhobd1vVent i on

a ter | ugpose netabolism

“@fﬁﬁgﬁiﬁé“eﬁéﬁﬁ%ﬁﬁ th ot Bl tsp i v o
P‘?“é‘\%‘%lﬁ{f’fl 8ha ptigntOseid MRt dpeapseining admvieikiigto n{eq,uglé;{e@
omiailen ool LSRR BB Rl Pl e o

eroxi some profiferative activa
%‘ Wt? balig@oci at ed di sorder, conprising

adm nistering to a patient a therapeutically

effective Jnt of a_co 03|t| on con'prl sing a
conpound %?ED SEAsSeniate rders foih Breatmre v
[ﬁm ﬁhab)‘bﬁnwi&*mﬂd)@rmhdbs ﬁ@ﬂiﬁdmgh‘ I}fﬂ@nﬁon ofa

d t
S e R ﬁﬂiﬁ%&'ﬁ@ﬁwﬁw comprising

- admiisasiog ton patxs)taﬂmchphmr:ﬂlyrbffecttvé eAbIRBEa Rpoddidavent i on
asses: treat ment- - - -

~ BhphAR, ‘%ﬁ@w“%ﬁ’ﬁ’g %ﬁ:‘ g adphé’?{r’]ﬂ%‘fg‘f 3y aceepiable yehicle,

or prevention o
Iy dqmsregbpdiments dhe l%Ps&Rsassqcmtddalmnlhm ysshuaued wigh seases;

brioaastal [: evel of bI ood
Bl D ellr bR Nnfle OFAT AL SASERR' A3 R bR, rediment o
PEEFERT s iARssqerand disaiers Bmcblopasab vetiment yrmbnreﬂuitﬁi/o@ r
r}m&mﬂbﬂ@ﬁ:ﬁlﬁt&%uﬁihfé 'sQerBﬁé‘ Séo%am?firg?%g oEy d%_owe‘n h levels

od VLDL: level's o “Fevel s

f Dl
”%?St G 1%8 86?@%‘%?%?&%#% dovelp pEfiodddiidil; dovofevidh oi‘dﬂboﬂpgn
arfilifog herbl&w@hﬁl Mfid B thvAEbdS: y;lnt]ﬂ]r a@rﬂ cex%ﬁr?%?rﬁpﬁluxggg of

h atlcllase opro
of 35 1o EBF Lengl e r: Pigh ovelor sibacymis highasvs of
blg@itablywndé IhighdeveR 3f blood apo B; high levels of blood apo C-IIT and
reduced ratio of post—hepann hepatic lipase to lipoprotein lipase activity. HDL may be

elevated in lymph and/or cerebra] fluid.

23



WD 20071024863 PCT/ US2006/ 032788 5.3.6. Renal
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[€104] 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
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[0110] Type 1 diabetes is associated with obesity and with aging. Itisa Iifestyle-'
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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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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P annaceutlcal 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, tale, 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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[6135] Other methods will be known to the skilled artisan and are within the scope of
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of the invention include but are not limited to gemfibrozil, fenofibrate, clofibrate, or
ciprofibrate. As mentioned previously, a therapeutically effective amount of 3 fi brate

or thiazolidinedione often has toxic side effects, Accordingly, in a preferred

33



for the desired therapeutic or prophylactic activity,
prior to use in humans. For exanple, in vitro assays
can be used to determ ne whether admi nistration of a

- wpesifidses conpound of the invention or a confdpaiogiiliss
of conmpounds of the invention is preferred for

| kadimnept ftha pressnti investont WiRGiaSomPdiBios Qfm&}ﬁ%h%i?n?fs the
ective

| RHRREARR ; be nstrated to be ef ve

and saf 128 b@}%’ﬁ%ﬁ‘?‘r}*’a‘ﬁ‘ ar%' ag%‘?%t‘@%‘g‘ésa%eeiésj’?@ﬁaqmst is
190 Bt Wiieh is preompraier by oxichide sfficksl ed arti san and are

WOl 3] Tht BRsch: A i t.i.on. 32 2007/ 024863

PCT ,%152_ 06/ 032 §%§°“%F@%’S&§¥r§$“ﬁ%?t?r8ﬁ§°¥ﬂgg% abfie-oug-

| inding resip- Bilswpid dinding resing for ugvan comigmtivoRith B €ompounds of

ChETpOHEIS inbllidd §i@ ark AV used jn. |

clﬁgbi atﬁ';gn t her apy V\Aﬁ%l%@{a&t{:ﬁ?g?’sr?s%%én%&) h%fpo}

t e‘i"a'ﬂ%’ fc agent. The conpound of the invention and

t[B80] Tler mentichRpRYRAL caf alBo BCAdnAddiLd br g/gh ni3%h &

q{%{iﬁég‘%y, synergistically. In a prefer
enbodl nerit, a conposition conprising a conpound of

(1 Pty ornwsd i UERRMmEMRAGU bR} Wik RAR! NE

I .anot ner, therapeutic agent, 1 C
e S b3 oo R ARG N G) B SAmassndsBihe brympionnd
deludhbutierevnohlithitnd tol.G 400268, LETRIV69 OPEPREAIE R4, 241
W0t Rehe g i Qnposi-tion conprising a
%uﬁaﬁ%‘d@ﬁ e SR Pt RrebPRPU s> or
SHPRURASHE on (B M Fsetemethds, 607 8- RatyiRr2-AdpREAREUL | C

agenyl)-bdsoidaay, of the disorders for which the
@%%nds of the invention are useful in treating are
[

& PP Ubi@edtions pan alsade adnijoidiorsd mgethamiihnabitpn

oliegityadpys. AnN-ObS4RY drabs 8 3@ B ' jnistering a

ﬁQ%Hgnsiin t &) ?oﬁﬁgr i ESI n ah'c"g%{'é%ﬁ%’g%@@ t?“%?”‘?%‘%%?ﬁ‘@%

and a C%H‘%" 3P 8ot L {oiPeadrrgergig mesentenagotiss, améuablych-3

Taggetet 3goaisy, sibutramiiit, bupfogien, kel hid dhi¥m@ngRci ated with
ratign of admnistration of

' drug. The d )
D0 -8 op bty e RO B iniand westice ngh s boese
Hrgenes farivsede condsitdtion with e bampitds oBthe viRfRh inclfde but are:
oLt S en onpqsi tion_ of the
i nvent %ﬁ&?gﬂl adm ni 5 (g;% @%SH%E?%WWWW%%PWH
oot pidite iecblernsuling tunsironal s, inhalpd DELIBES agglver se
cSmbigatah fiRELSE Al i of Jlimted to toxicity,
t he t her apeut isgl? ngégiﬁ ?&ctgnﬂlglélglvéaﬂn’f’%lg}éSﬂgﬁ?/"ebﬁcretagogue,
SEFHFR PEPEReHg may bausgd Jusulitestrefgdguss fohsk biotbRation with
teleoepduadschrate iahed ibdi il ksalld Ghted-
C‘J;d%[,:%?% T%é&)gsent. c({}?rlgg%?éﬁ %ﬁisnﬁlé%ﬁo EoéSkgjé'}h%Wf@ﬁer ed
t oy ST Fep anghine(IBMX)st at i ns  for use in
[03 &aTiha ptesemncaMpokitidn3 ar e WitHiRiskfed LEmL VG | ON
tyl' dgﬁésﬁgeeor%}il %ng?orgei;hg'gotﬁ Tyrophostines for use in combination with the
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[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 limiied to, glisoxepid, glyburide, acetohexamide,
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limited to atorvastatin, pravastatin, fl uvast atin,
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administering high levels of glucose to mice. We validated this as a model of type Il

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 I diabetes.
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[0158] Study 3 tested Compound 102 and was conducted as follows:
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_| Treatment/measure

0

Drug or vehicle
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dm ni sterin h | evel s g l% écose and
wgpideantly; gtteavwhgbl ReosedergisProduerd oy 8l GIRTOY ty of
taﬁkﬁmﬁifﬁr%hl Qﬁﬁiﬁaénc@ﬂhd"lﬁét 0f SRk B idRig gimiaResion.

t S
B sy ortaussssilivsinn fopprod I PERGr BOF Arpate
Rirae 6blyeRTicese Ieetponse i ncl udi ng sul fonyl ur eas,
| ad PPAR1
ks P TSRl PRI o
cingln tesalof ¥ onlfpngivedgriiantlys @ <005) h:gmgfi blood glugoselevels at
L 1~}
AT oS LS %a%%uag)&laﬁbéeﬁ&eﬂwa RUR SR dete 2R

m ni'stering evel s of
glgmﬁwéyﬂ@rqwedeDaWB\ﬂhWIdlatwaq?m s as a nodel of type
Il diabetes by denonstrating that netform n can

effectively reduce the bl ood glucose |oad. W
demr@%raéﬁh&é&i&&&&iloz and Conpound 105, which
182 ik @UlﬁtRYlﬁ?e‘% WoresaiRe fRin Igzﬁliﬁ OTHB d:;,adyo&astshaed when
invention, are e ectlve i.n reducin 0 ose
mispaTeEe § Feakn Plashotrir iyipitiplianet fhe e i ﬁlé% ‘%9?3 W
) 3@&7\50@3&8 6?!6&@ K2 RO B%Y@Sd to&pﬂmmﬁlm rthed “¢ypleal” @nadn

e, Tol erance. Test ¥
9 ogp Agert ??@%@éﬁr@%ﬁ% ]g%?églfl%%kfl\g osed at
, a)lei obmpreeitiof). The Westkg Dies cpn@nhdcgeeaw Méhmﬁs mors fag fhiziy
d uc §8,as nmeasured using the Ascensia 11 Elite XL
é’f’uc se Wironi t or (Bayer). Measure glucose by taking a

small (2 mm section off the tip of the tail, bleed
onto gl uﬂ?se test strip and neasure. Data fpr each

time poi anal yoeuomyl LANMRIA Gowepofitiens- hoc Thkey' s
test. A plvalue of |ess| whanmnDie05 | WageahBield| t o
indicate gtatistical sijgnifes#nce. gm% |

Protein -~ 20 16 :

Carbohydrate 50 61

Fat 21 , 4

kca[{gm ) _4.7 3.2

[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
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101551 Two studies were conducted with the follow ng
Conmpound 102. [0156] In study 1, mice were dosed with
Compound 102 and glucose as follows: Tine (mnutes
woeatwenty neasure 0 Drug or vehicle 15 G ucBSRUS2006/032788
measure 30 Adm nister oral glucose 45 G ucose

0,3 120
A A DO L C e R
wudpwd & wpb dididoso Phrapridr tg bleeh Fat m{s fvere ldiswested atFhaand of the
88 SR BETLATERRLR IO By B e

0 rﬂhﬂum@r Hddgresenigricqonpd a@gp@@g@t éDatmer@mramd a.nd lanactyzed |
79y m&uw aSostAc PP s st %’@gﬁ Ig{la?ue A]% ?eg t%nl'{f(%s e

measure 150, G Ucose measure tested
N siepsticalitiRrense.c onduct ed as foI I ows: Tinme

( pi164)t AfninitirRioh BECSMpIBRSIOP Qﬂigﬁfi&lﬂg r@hccM SRighl fin 2Bthe VO
071024863 | U / 32788 15 G ucose neasure 30

Aglﬁ%‘l ﬁ cé)tseeﬁe Scr é’g gig}?iay? ’8115 effect was apparent when measuring
absolute weight (Figure 1) and also when measuring weight change from day 0
(Figure 2). Food intake was not affected by Compound 102 administration (Figure 3).
{0165] Fat pads weights were significantly elevated in Western diet animals as
compared to normal chow fed animals, Compound 102 administration significantly
reduced brown, axial, inguinal, renal and epipdydimal fat Pad imcreases, but not
mesenteric levels (Figure 4) '
[6166] Administration of Compound 102 produced a significant alieration in weight
-change in western diet fed animals that was independent of an effect on food intake

and that was associated with reduction in fat pad development.

6.3. Example 3: Leptin Levels in Western Diet Treated Animals
{0167] Blood from mice that were on western diet (Compound 102) were analyzed =
for Teptin levels. Mice were bled by retroorbital eyebleed on days 7, 14, 21 and 28
after the initiation 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 deta 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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gl ucose 45 d ucose neasure 60 d ucose neasure 90

A ucose neasure 120 d ucose neasure [0159] In study

1, a single-admnistration _of Conpound 102 at a dose

B0 BUAngskg significantly decreased normal btooskoosnsz7ss
gl ucose |l evels (pre-glucose |oading) and

significantly attenuated the bl ood glucose |evels

produceqd by.ora I S adm ni stration.

Si nif?’gan&mﬁiﬁﬁ&ﬂ@%ﬁmxm edl p ) S r drug

adM 78] BbitandPb/Ia0 i@ lweterbbiindd Yrom, Hathait £ 61 wReHLR38 Mice
re dranatic effect

dasi e ; uced a

o b s PR e L G Tt S it Mo gt on

priddukigkl:ddrcamelei ¢ reductions in bl ood glucose |evels.

A1Si : . 1/ si gni ficantl P <

o [P0 8y liaita Rhertiiol Moty SRR SRS pfitein

p&psstine blgod glucesg divals were greptontharB9ehs/die Chinpondd gh216RS €

| er@bsena! BBRY i g 4 : _.bata a

sho tie Fi 9ur"§q{3? (9?)2#8%5%%?%‘;9{&%\2?%3? r?amﬁ?"%lt Mice

18?%’%?333/91 wlusgss of Bnifiedepiadice desss off ) &tiarkirso mghiatdosen .

A EeSAARIJosARICS [ da 6t YWD inid<l & MPAA 4B BEER A1 PO
aste or =24

P(r});cper to initiation of the study mce
hi's.™ Mce were fed "Western Diet" that was designed
to appr oxi édkile Glbese $eu@y cal " human diet of North

' rope, (Research Diets; New Brunsw ck,
NP2 Dl GRS Py Pl s e e
correErhatr the esimels rechient theit fimBpsdBNTRmMbaind 1 DE NBloRQBLe
CIBRYY- werOTRRH L gt gsi.tions Western Diet
Nor mal - Di 6t ~iﬂ-t~"°?°q%5 agf%/o%‘gsr%%%"gﬁ%?‘%‘% 20 16
~Carbohydrate 50 61 Faf 21 4 kcal/gm4.7 3.2 [0163]
M ce were ¢/l 9pResigRkday begi nning fromthe start of
tgﬁf4_hr f ast |.n'% 0d. Food intake was nonitored
dBHPT Mirs rersadmipigercdyshislerr deig fie.. CompomdiD2)45, 16yabbeed
ou/kg) twice per day (bid) for the 28 days. Mouse weight and food intake were
_ fﬂOH%t?F‘fQ dﬂlly Food intake s reported as food intake (grams) per mouse per 24 hr
period. : - T T

6.4.3. Glutose Resulis _
[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 1P,
twice/day over the course of four weeks. Significantly different animal weights were
observed between Db/Db vehicle treated mice and mice receiving 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 151ﬁg/kg and 50mg/kg dose groups
upon study initiation and on weekly blood ghicose testing.
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38 WD 2007/ 024863 PCT/ US20061032788 days 7, 14, 21
and 28 after the initiation of the study. On day of
- REB mice were dosed Ix with full dose 1 hr prior to

Wbeadnfsad pads were dissected at the end OfP(E'E‘ﬁSZOOGmSﬂSS
study (day 31) weighed and frozen. The follow ng fat

pads were di ssected: brown, inguinal, axial,
nmesenteric, renal and epi dydi mal . Data were averaged
and anal yzéd.4. @Mﬂﬁ@l | oned by a post hoc Tukey's

ss.t hen
I heh ok i er 8 iy C RmRo LA S Gy bt
Ca iiahirasirsbossogrrfitnalafed b igh &d diee dThueiigittobgidiitriail t he

h Thi s, effec
apgar o ods Ak et AP ol 88
aFiéPke pauRpaliH dhvelistestiopien snimeli. ghiso.chimipaleferated mbayal and

T RN B 4 i

WP @ee significantly el evated in Western di et
animals as conpared to normal chow fed ani nal s.

Corrpo%%d 2 admnistration significantly reduced
br own, am&—-ﬂ%&’—-ﬁéﬂaﬁéwepl pdydi mal fat pad

i [0L76¢ 86k ralttahd OesponESERinais evelreesuﬁhi%d bFHENAL S RE: were

[ i,.stration o produced a
stlgé%l%rmcan gﬁ{b ke #W@\l&o}ﬁ”‘ﬁgﬂ%ﬁ%ﬁﬂ% Rafs were heysed
dimrcdzed ani mal s that was i ndependent of an effect on
food i ntake and thHat was associated wth reduction
in fat pad devel opnent. 6.3. Exanple 3: Leptin Levels

in West er re.34. eﬂ_mm Animals [01671 Bl ood from
o] ADRLwilRE gf Il b RPN, 19 g}zba}”er e

anal yzed t|n eve ce wer
CRIERIBHIBT o1 i) SHoaskglusaspdevels wede m@gureth3d Iﬁﬁuteﬂtﬂee r

ta].‘ilﬂmisEﬂaﬁdna‘Fbl@_snﬁ@af mint¥Ss He ey, ac;xhligt'ﬁi\ﬁof?f %ﬁéksr@e?ee were

dosed once with full dose prior ' eed
PEBRsHTedS seese saltion(d £ ¢ 'i’:‘/e‘Ha‘lﬁ?WEEl Bjacq gemssipeismeg
asasp&lﬁevﬁsz@ﬁﬁﬂuﬂs@Sﬂer@NaQeﬁHisﬁ?épf essed as the aver age
’ Faged . and anal zed by ANOV,

T8 et te BB W Sty hor o 3 ek Tons (o digencyt

lebigsse trepgment)) 20Buckeardiliale umdfgrﬁfp@lh@%& cﬁﬁilen@éd:j dn@Bpnce.
iet a Si an reduction in

%P%{glgé?nﬁﬁtﬁ]} &;{(Peve §nt§dj%%£$)y 13 Og%ﬂ’éh k after

initiation of the study. These leptin I evels were not

di ffer ent 63&0'&%&%1{@5“;& evels of animals fed a nornmal

di et . npound 102 to aninmals fed
Wive Qrélralvcese@dmrrwam@md@man elegatioh of llondt ghese léveld an

Rt poﬂitseiﬂer_égﬂ-lnﬁstfaﬁ% 86 LR b 70 R¥nutes. 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 fow
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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reflect a decrease in fat pad devel opnment and may be

secondary to this event. [0169] These data taken

together with the data on wei ght gain, food intake

‘Hﬂé‘loﬁfa%“sﬁad devel oprment indicate that ani mdiC3/USEYRe/E32788
%i g@et and treated wth Conpound 102 do not

| & tm&flt? SRV 3nd Wracribaddierbindvih beromerappastineth thoROk BN in

2@@Eﬂ@ﬂﬂﬁ@ﬁmﬁﬁﬁyﬂﬂiﬁQﬂﬁﬁﬂﬁﬁ%ﬁ dﬁﬁ?%@ Exanple 4: In

Vi / se Stud 01 ‘and Db/l ean mce
odiEn %{l‘g‘r&ﬁ’éﬁ%‘r‘ff’@me%w pFnsitedsthaentive diedlosageof idhere
werephratudietiBbpeferaiage and fed ad |ibitum nornmal
rodent chow. Mce were kept on a 12 hr Light:dark
cycle. 10171] The study was initiated when m ce
reached an age of 8 weeks and their baseline bl ood
gl ucose |l evels were greater than 200 ng/dl. Conpound
102 was formulated in PBS: 2N HCl (99:1) at
concentrations of 0.5 1.5 and 5 ng/m. Mce were
dosed at volunmes of 10 ml/kg to produce doses of 5,
15 and 50 ny/kg/dose. M ce were dosed twi ce per day
at an 8 hr interval (8 amand 4 pm) during the |ight
cycle. 6.4.1. ducose Study [0172] For the acute

bl ood gl ucose neasurenents, blood glucose |evels were
nmeasured after the animals received their first dose
of Conpound 102. Bl ood gl ucose |evels were neasured
two hrs after this initial injection. 6.4.2. Qoesity
Study [0173] Mce were adm ni stered vehicle or drug
(i.e., Conpound 102) (5, 15, and 50 ny/kg) tw ce per
day (bid) for the 28 days. Muse wei ght and food
intake were nonitored daily. Food intake is reported
as food intake (grans) per nouse per 24 hr period.
6.4.3. Qucose Results .[0174] In a Db/ Db Leptin
Recept or deficient di abetes/netabolic syndrone ani nal
nodel , Conpound 102 exhi bited a dose dependent effect
on both animal weight gain and bl ood gl ucose |evels.
In this. study, . m.ce were dosed wi th Conpound 102.LP,.
tw ce/ day over the course of four weeks.
Significantly different -ani mal wei ghts were observed
bet ween Db/ Db vehicle treated m ce and m ce receiving
Conpound 102 at
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doses of 5ng/ kg, 15nmg/ kg (p<0.05) and 50 ng/ kg ,
(p<0.01). Conpound 102 has al so been shown to reduce
bl ood gl ucose | evels foll ow ng acute adm nistration.
Ani mal-s al so“denonstrated an acute dose response in
the 15ngy/ kg and 50ngl kg dose groups upon study
CLAIMS i ati on and on weekly blood glucose testing. 40 WO

I ZOQZ/%g4? ;%gﬁﬁé032788 6.4.4. Qoesity
iTts en chroni cal |y -adm ni stered to mice,
Conpound 102 si.gni filca Ltegd a weight-gain
response to ani nal ' _ et. There is no
‘obvious trivial i t hi % ect. Most

i mportantly, api| ] mal food intake
conpared to vehlcle treated animals. Al so, animals
defecated normal Iy and did not di spl ay the

whereipdR'risrt dlkil ExpupioX fred nagpgaséb@.catse@w ZHis Ove S; 1 is an integer from 0

het I
to 5 %]Hprf ﬁs c@lﬂ‘v %1&1 is ]eég‘?lllz%% [6%191?‘%]5(:1Igl{%arngfag‘%uge%gﬁg%dﬁamem
for rgloring dlvod diuenge leefaln, rpchlcm"\)\m@lt supptdueidg 2y ddrar Irels, trReing type 1T

r ' i 12
diab eatﬁgg o oLy Blinf itlabo ity h4Bht iuﬁgaerg&ﬂgal K%petelgga]@
mediGarbent is thwminsmsiﬁted ary effe@ i FE7dmaotint lmzald\ﬂ:emglabf ag e

Zucker rats were adm ni stered Conpound 102 at a
concentration of 30 ng/kg (ip). Blood glucose |evels
2. weffee neas vpied] $Derainni aisy! afdue is meldrrd sislat i on.
Forty-five mnutes after drug adm ni stration, aninmals
were adm nistered a glucose solution (1.5 g/kg). by
3. or @he gavageim Bivbadinghdlnbgen iseklise admeis Imeasur ed
every 30 mnutes after gavage for 4.5 hrs. [0178]
‘There were 3 groups with 3 animals per group: 1) 3
4. ZuTkeiiselbednis (Whereinis Mo gl ucose treatnment); 2)
Zucker vehicle treated group (glucose chall enged and
3) Zucker Conpound 102 treatnent (30 ng/kg); glucose
5. cha@hd @agedaimbbwRereidZlic@se Resul ts [0179] Oral gl ucose
adm ni stration produced an el evati on of bl ood gl ucose
levels at two tinme points after adm nistration: 30
6. anthke ofidlaibit Iewherdd iK' B Béthell ¥ an0Of is OCe heplo etk 102
reduced bl ood gl ucose levels at both tinme points.
[0180] The present invention is not to be limted in
7. ScUpeusbyf &g esprGtihiRe is in the meta position.

The use of claim 1 wherein X is bhlorine, Yis0,ZisO,nis 0, andm is 1.

8.
9. The use of claim 8 wherein X is in the meta position.

10. The use of claim 1 wherein the mammal 1s a human.
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enbodi nents- di scl osed in the exanpl es which are

intended as illustrations of a few aspects of the

i nvention and any enbodi ments which-are functionally

equi-val ent are wthin the scope of this invention.

I ndeed, various nodifications of the invention in 41
11. WOT20 0% 09 24868 wRGE U2 061232688 is el iEcudm I 1@ tb Biesie100

shown and described herein will becone apparent to
mgfigose skilled in the art and are intended to fall

wi thin the appended clains. [0181] A nunber of

ref erences have been cited, the entire disclosures of
12. whilépusgoé claiph shesindeecinistetian B9l ef er ence. 42

CLAIMS 1. Use of a compound of the formula: (x)m _ f

-~ wherein RL is an al kyl group; Xis a hal oge Yis
13. O, The usgof pipim FZfoy gegingor geveptipgmgabgl lﬁ@@&&mw%ﬁm@wm% & or the
: tream%eﬁr&@ didrhs .Qs&;'iatéd wHDBEL] sPndRteswhish i3 &erd BAIHrf obesity,
: equal to 5, in the manufacture of a nedi canent for
pred};abwemﬁ@mﬂdb@e@qs@&%@@ngl@@t&ﬂéof Pedberheiavidsght gain,

r eMGLAG c%l:n ﬂ@a@i@ﬁs (!tf%"()@é 1?!&11& Higedkds B&nﬁﬁé@ ﬁyﬁe;cholesterolemia,

di abet es, treatlng obesi or treating netabolic
hypeﬁwmnm@nﬁrn hgarhaiseras:, diabﬁf@r@vaétbx diahgigiretmepathy, eectilp
@mﬂﬁ&x A i & @Qwén ef fective anmount in said mamal .

he use o claim1l wherein the alkyl- group is
nethyl and nis 1. 3. The use of claim.1l wherein the
ha I £
1. 2 TROR of Sl WO YL Reh o rodhinc B R ha L Spson
Of@@kmaw The use of claim1 wherein Rl is nethyl, Yis
' O Zis O nis 1l and mis 0. 7. The use of claim®é6
wherein R is in the neta position. 8. The use of
15. cl Aiforulatibrefoe pral Mimigisghficorin the form df g tadlet, Zel-gapOor capsike

comi BRI R L s o Sod R of L o A i e

mammal is a human. 43 11. The use of cIa|n11 wher ei n

the effective anmupt=ks from abg 1 ng to about
100 ny/ kbg
, N\ : V4
or ‘
F

wherein said formulation for oral administration is for use in freating or preventing rrietabolic
syndrome or Syndrome X or the treatment of disorders associated with these syndromes, which

disorderé comprise obesity, prediabetes, and type II diabetes and.compli cations of obesity and

diabetes;
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" 12. The use of claim1l wherein the adm nistration
is oral. 13. .The use of claim1 for treating or
preventing nmetabolic syndrome or Syndronme X or the
treatment of disorders associated with these
syndrones, which disorders conprise obesity,
p I efléralaeicesmpidioby@ebesity dhdiebss c@ﬂ;ﬁlse bytpicheladidroiasia,
obesity and _di ab I wher ei n e co | i.cati o s of
rSpieS; PlPadet dedtes ﬁﬁwrg%a% BEP D ST BB o e
dystilyRer Lensdep dise@eonary heart disease; diabetic
neur opat hy, diabetic retinopathy, erectile
dysfunction, and kidney di sease. 14. The use of claim
| wherein the nmedi canent up-regulates the activity
and/ or expression of -lyn kinase. 15. A fornul ation
for oral admnistration in the formof a tablet,
gel -cap, or capsule conprising fromabout 1 ng to
about 1000 ng of a conpound of fornula: Me or N
wherein said fornmulation for oral adm nistration is
for use in treating or preventing nmetabolic syndrone
or Syndrone X or the treatnent of disorders
associ ated with these syndromes, which disorders
conprise obesity, predi abetes, and type Il diabetes
and conplications of obesity and diabetes; 44
wherein the conplications or obesity and di abetes
- conprise hypercholesterolenla hypt ensi on,” coronary
heart di sease; "di abetic neuropathy, diabetic
retinopathy, erectile dysfunction, and ki dney
di sease. 45 :
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