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primary insulin resistance of the peripheral tissues

is the initial event. Genetic epidem ol ogical studies
have supported this view Simlarly, insulin
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30 kg/n|2 (see TABLE bel ow) . There are probl ens Mﬁth

this definition in that it dees not take into account

the proportion of body mass that 15is mnuscle in

relation to fat (adi pose tissue). To account for

this, obesity can also be defined on the basis of

body fat content: greater than 25% and 30% i n nal es

and femal es, respectively. CLASSDI CATI ON OF WEI GHT BY

BODY MASS | NDEX (BM)
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BML CLASSI FI CATION < 18.5 Underwei ght 18.5-24.9
Nor mal 25.0-29.9 Overwei ght- 30.0-34.9 oesity (d ass
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di seases with obesity are cardi ovascul ar di sease
(particularly hypertension), diabetes (obesity
aggravates the devel opment of diabetes), gall bladder
dlsease (particularly cancer) and di seases of
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Whether someone is classified as overweight or obeée is generally determined on the
basis of their body mass mdex (BMI) which is calculated by dividing body weight (kg) by height
squared (m?). Thus, the units-of BMI are kg/nt” and it is possible to caleulate the BMI range
associated with mininmr:i morta.lity in each decade of life. Gverwei ght is defined as a BMLin the
range 25-30 kg/m?, and obesity as a BMI greater than 30 kg/m” (see TABLE below). There are
problems with this definition in that it does not take into account the proportion of bod}} mass that
is muscle in relation to fat (adipose tissue). To account for this, obesity can also be defined on

~ the basis of body fat content: greater than 25% and 30% in males and females, respectively. -

CLASSIFICATION OF WEIGHT BY

BODY MASS INDEX (BMI)

~BMI CLASSIFICATION

< 18.5 Underweight
18.5-24.9 Normal
25.0-29.9 T Overweight
30.0-34.9 ~ Obesity (Ciass D
35.0-39.9 Obesity (Class II)

>40 - Extreme Obesity (Class IIT)

As the BMI increases there is an increased risk of death from 2 variety of causes that is
independent of other risk factors. The most common diseases with obesity are cardiovascular
disease (particularly hypertension), diabeies (obesity aggravaies the development of diabetes),
gall bladder disease (particularly cancer) and diseases of reproduction. Research has shown that
even a modest reduction in body weight can correspond fo a significant reduction in the risk of
developing coronary heart disease.

Obesity considerably increases the risk of developing cardiovascular diseases as well.
Coronary insufficiency, atheromatous disease, and cardiac msuﬁcnency are at the forefront of the
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(Wﬂng&ggg&qgﬁﬁémekhe met abol i c-rel ated disorder is
malgertrlglyeerldema I n sone enbodi nents, the

ABOIPEL thereds egvidestbe teof p sommpyed as dgfings bereig forjpppduction of

amecﬁ@ﬁﬁnﬁwhfedﬂlﬂMfsrypam@laﬂ@ésabol ic-related disorder is
' ment s

dysl
e AP 1Bt B GGt B! CoraRphih figingd heren forprdcion of

a medipecatdpactimehtédeslipderpiaovi ded a conpound as deflned
gﬁggg{agée%[, {ﬂ‘éic"eqs *)rlaw cﬂgé JEE %f 9 I:onli ﬁrﬁfljgag}aéﬁne? fmerel}{ ?o? productlon of
aﬂw@%m@Wdﬂﬁ@mnmﬂéﬁphﬁﬂYeS|stance hyperglycen1a

hyiR8kd dspict @f¥teas pIAViR&S thé 1@y £ 8Snh ey e@deﬁned herein for production of
?enla |den1a and syndrome X, .In

%géfrcholestero ySl%ﬁ .
ame G%Psf?feeﬁtcreai‘%’?"% }néakﬁf g gdugl i O |”’f‘?é"éd“al or
umﬂ&ﬁmﬁnﬂaﬁ&mmysagmnmaumahhmddaﬂ treatnment of Type |

dlabetes there | rpvided a co
RO By RePar ROTBR L Lot ing ot i o B o petipd of
trea mwsc}frtfplhdmmetanimalmﬂebaﬁpexpy there is provided a
c
) ?fg{a&?ﬁe Sr%19r8 @%&d&% ‘86er0%&{ eéd;%egeélgt?&r '?19<ﬂer:le method of
“emnﬁﬂd§ﬁ6§ﬁ$ﬁﬂbﬁﬁﬁéGﬁ@ﬂ%s def i ned hereln for use in a
ek B&ek @ibodiRek BRSO ddD A hithdd €1n Qbmefintodtheis dhahimmal is
or inducing satiety in an individual; or controlling
" decreasi ng wei ght gain of an individual. In
one aspect, there is provided a nethod of producing a
phar maceuti cal conposition conprising adm xing a
conpound as defined herein and a pharnaceutically
acceptable carrier

ah
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reserves the right to exclude any one or nore of the
compounds from any of the enbodi nents of the

dl 8Gihs %%gglmeép B{}h@ﬁ@%n@tﬂé@lo&dr@&?{hh% WP ﬁ/leﬁurﬁa{m&lai d @jap

t o exc any di sease, condition or di sord%ﬁ|

masayigden bF abet 18ABREHoRE Y 1 BTE ARDUYFETF ot =g
of a5 a0RkPabbEMs Oy shHE eEBANNNES, the human hié g bipdy thass frgies of about 30 to

abo gtg%i éf sso(;r?el c?n&)utgmegts,%ler@u&:noaln%ag ggbcﬁ%&dgf of a%gétej Sftg’ Lbout 45.

r neldame swbdionsnts, the merfrglic-pYatrdiitordss {7 Bpr h GRPYeEyRg/] diabetes,
mae%été s@foﬂ&ra}ﬁl:@?ﬁ%hinﬁeaﬁﬂhéy WWM

e AT ek ey B TR b mntimens,
the E&Eabﬁﬁ@i—ralabes dxsdrﬁer[ﬂEll'ﬁieLIE@BEm PTG bORITRHES, qhmvw?wlated
dxst%rger 1é ﬂ%gr% ey L] B <088 ShbQeRihe Rl rﬂeﬁﬁbhdﬁélﬁ&bii dxld&ldﬁ-gs t he

bel ow unl ess of her e |f
hypAEMCDR- SRS env@aﬁmanww‘ﬂ%ﬂ&fvﬁ S aPREEL = P igpygprdemia. To
sonfCrmbbabREts themétsRbptdiited disaiderds Tyied d;aBEERUBEOmE embodiments, the
ptor, .an at es i

e ST gL SRR B PO, ) mermbcliorelted isorder
is' symivend Br . For exanpl e, when noieties activate the

i nt acel | REnddhetelteiof @&EiRtaOhethod of

i s e e e e St

treeﬁhallt bf Tmaari dmbetest aweali d@@ﬁ?ﬁr ingdeqpatengliqoslerapity tnsblin resistance,

d C i) MhyBefedREtErolef liphietita and
R e S e i P
syn@ompdsi ti on 20conpri sing a conmpound of the present

i nv n RBE e Wbhsoahd ¥ &Gaepicadd fr asr inisemethod of
Q%%%Hm&,%m%aQ I'NG shallﬁﬁ%an bringi ng the
treatmelit efalivedlI9i5PEeS es t oget her, whether in an in vitro
- SYSnEfk QpedNthbrR 1Y lpmawstcerﬁpouﬁ bSdefih@o@teac for meg' ingnmethod of -
Rl TP3 rece tor with a conpound of the invention
treqtAet offyslinid§®iadni ni strati on of a compound of the
pr eRERE abfRVE MibieaR piodidad aictrdponindl eadefinédoireradx fompheinga method of -
human, having a RUP3 receptor, as well as, for ,
“ﬁﬁﬁgﬁﬁﬂ$m$Wntrodu0|ng 25a conpound of the invention
i Nt B e SaER] ean pavided g compehd e definadrhereisy @ pagrin i regghod of
pr epa t a' A Nlntrolling or
ceckihs B0 FRRA PN R By Tt SRER 2l iniidual of S
decﬁadﬁgxb@{g}agmﬂbmgnmchwdﬁ@, g. .physician, nurse, nurse
practitioner € aceutical cormposition
vet E‘r?”ﬁffﬁ’egh there i?ﬂl"}g%gg e% i Qf%Odngﬂi?ﬂ?hml ng "
corfi@i3ing udraiRinga m‘:uboe;yld w@ﬁneérheremn% maCWC%H@FF&waIG carrier.
requires or will benefit 30fromtreatnment. This
judgnent is made based on a variety of factors that
are in the realmof a caregiver's expertise, but that
i ncl udes the know edge that the individual is ill, or
will be ill, as the result of a disease, condition or
di sorder that is treatable by the conpounds of the
invention. The term"treatnent” also refers in the
alternative to "piophylaxis." Therefore, in general,
"in need of treatnent” refers to the judgnent of the
caregiver that the individual is already ill,
accordingly, WD 2008/ 005576PCT/ US2007/ 015681

mass index
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t he conpounds of the present invention are used to
alleviate, inhibit or aneliorate the disease,

condition or disorder. Furthernore, the phrase also
Jefer n the alternative, to the judgnent 2015681
1@§é&%§?%glver that the individual will become il1. I'nm
this context, the conpounds of the invention are used

in a protective or preventive nanner.

I NDI VI DUAL as used herein refers to any animal, in

one enbodi nent a vertebrate, in another enbodi nent a
Uannal (both non-primate and prinmate), and exanpl es

IS\rI]MC Lgpﬁlcﬁnlf%ﬁggr(@es the n%‘k 'tonéxtcl%ge %n?’ 0993\4 mg}g Bﬁﬁﬁgéﬁu Skﬁ)eﬁﬂis efxt‘om any of
the adptbodimenguioh g dictpsuret hmhcmaémonaihbwws thenpght i exclude any

: diﬁeﬁ%ﬁongmaggr%ﬁﬁe f?(SH‘PQIgJ l%ﬁ‘%%mb&ﬁﬁen‘ts"b@ﬁl\é ladtl@urdd s a

I'n certain iments, the human is an
infant, child, adol escent or adult. In one

enbodi ment, t hBRIGH RESERIETION, OF FHE DRAWEEGR| opi ng a
et ahgkire 1 bRkALEE LhRRATE azﬁ{accﬂti:ﬁﬁh& @L@C vsHiHsd: ﬁm-gs.«sh 0

are at risk include not

- g EeHPRR gy w&ns?y g SRR B gl P

dAtbeedracio ﬁsoﬂﬂoﬁyl restar(; e.OCorhvosEof Herauls (Ritcompiredirifferept RUP3
ﬁgg mat risk for -a
‘%%@é%@flc re | sease or disorder. |In another

enbodi nent, the patlent has been detem ned, by the

Cﬁre gi ver ommenmmmmnsmnn@mamUHFTEMGNXENEKME of
'E) r € 15 rt:grb \G?Jls (.’tfm;rl‘be:gl Mﬁrﬂﬁrr‘é&&%ﬁ n% %‘_"r%{n%ﬂ%eg bé&aﬁﬁess

otighrwise spesifieh to the term "response” shall nean that a
I €S POSENEST SRATHERATEEHIQY TR IBMAEE Pt dnd abl RePheRADEE, sadh as the - |
lg conpound as, ggased to |n t he aQsenEe of tg i stic of that

ﬂﬁaﬂdhﬂﬂ*éﬁ%mﬂ&ﬂﬂkmmnﬁawsammmanhamﬂmmé@@eﬂ@»ﬁﬂ@Od@@%ﬁ%ﬁﬁiﬂﬂm
| {obgr IRUDE TP Biahk IomeriesRONSE or effect of a

part |cu ar act|V|t function or .nol ecu

P HARNFOMER m%gﬁ@ﬂﬁ%ﬁ%ﬂ&%mﬁw%ﬁfm
déﬁmmﬁ;' f&@x&hplé,@ﬂ&htﬂﬁﬂuﬂﬂﬂipm wiltarofcettivel Grmameitian is 2 Composition

I nvention and cepizbl

ST e e %ta@?ﬁ%s”@ﬁlﬁg%ﬁ'“%ds&%%ﬁ seeepublc arie

in t HEONTACTof CONATENG il Rigaffd moiches together,
WIRERPILGH @S vidvkiRadan ﬁmmpgyemr THep, ‘Eddﬁthctﬁxgmimkﬂ?iﬁ fRsptor with a

25THERAPEUTI CALLY
<PRPRPE of e AP OE R o e Ottt mvenion o
Apliadivited it szahple o hwowi, bivdrs 4 REE3 eripiqrt 2 vel@s, for example, introducing
Do BHaGR tne HiveBdh il RBhmpIE SARASEE & Soifdlat biSidte purSied btfiration

ani mal, _1.ndividual or human that is being sought by a
qqﬂ?Q@@éﬁgP?’V@P@Flnarlan, medi cal doctor or other

cl i nimi MEED\UH TREATDENIE 85 ouéhaen rmakretoagfjiudgyent made by a caregiver

(%gl Ahgﬂiglg QIUTse, nurse tmOIIBA & PERVERLE ﬂgnahb%em & the case of

xanpl e ting a &cense condi ti o

oetivesdy HETCg net BT AR £ ipdividyet %émwfg‘aﬁ‘gfﬁagr Yt benefit
fhdn E@ndit. S‘ElﬂSﬁdgﬁﬁﬂ il thide mased ofl b Savicast fizirs thates: indie realm of a

%%,5?;0 e ' I Qgc gut at {Dﬁﬁlﬁ%ﬁ c ﬂrﬂ:@v]%& @_1%4 tthﬁé?JQ{dual 13 zlllbtl}r V\I’I% Be ill, as the,
reduls ofie é!@qrs% coﬁd@m@x ammer that W@Fﬂﬂe Ry ths camBREyof the mvention. The
t&gp%ﬁrﬁﬁ” Qfso ‘EL'fé'Q ﬁxqgé alte:&mﬂﬁ: o gioyiyiital” ThadfoleSin general, “in need of
t%fﬁ%{l%% Ci lrflg 9 rqggml SFIF% é’?%f g%gt rv]eer tl? A %lid‘i)\gé/uapf‘s atready ill, accordingly,
2008/005576PCTN52007/015681 condltlon or .di sorder '
(ix., arresting further devel gpnent of the pathol ogy
and/ or synnt omat ol ogy), and (3) Aneliorating
the di sease; for exanple, aneliorating a disease,
condition or disorder in an individual that is
experiencing or displaying the pathol ogy or
synpt omat ol ogy of the disease, 5condition or disorder
(i.e., reversing/dimnishing the pathol ogy and/ or
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COVPOUNDS COF THE PRESENT | NVENTI ON The

conpound

A[ 6- (6- et hart esul fony1- 2-net hyl - pyri ci i n-3-yl an no) -

wo BRklssRY i m di n-4-yl oxy] - pi peridine-1 - Car?@i‘/?(’]kiﬂﬁmlssﬂ
acid isopropyl ester, as shown in Formula (1), is a
10pot ent agoni st of the RUP3 receptor and is able to

| oner bl ood glucose in the oGIT nodel. Further,

4- 46- ( 6- net hanesul f ony1- 2-r net hyl - pyri di n- 3-yl am no) -

5- met hyl - pyri m di n-4-yl oxyl pi peri di ne-1-car boxylic

acid isopropyl ester also denponstrates |inear dose

ﬂﬁ%&lﬁ%{ﬁl&%s% ﬂmmtal‘&&cd to alleviate, inhibit &hﬂﬁz&horate the disease,
u

"%’36“’(‘ 6t W‘I‘F&n@gﬁ?"'ﬂﬂ‘ﬁ fhephrass ﬁ?‘r r"‘f‘}% }“&P%QWP‘%{%B? inggment
madd hiythe caldpPir thifi £l indididyidl il ]:eq‘omp dlr. | Hiteechtext; #relroxpdiinds of the

m n%n. e“Su%’X ol or %{?th 2 |ts inproved

arac s 1 n regar ochronme P450 enzynes.
Th er BYRVADUAR cas seslherein iefersdtn Bmosrimzl oig oge®ubodiment a vertebrate, in
M&Mﬁ%ﬁ%@@o@nﬁ@bﬂ&m E&Hﬂrﬂhd’t‘e) Zmnd examples include but are not

i B PSR TEt P U BEPE Rh B By <bhp sinen

V]

Pls,rc&lmr melntt, whnkByR8d ﬂ:@d:bnpt Ioranotbd:ra:méddldﬂstoﬁ)d erdiyjiciukbis a human and in
c&éﬂ%@&m@ﬁg Muﬁn Esealn%%] IE‘Hdggﬁc%nt%Q aifk. m one embodiment, the

ompl i catons t hereof di abet es .and obesity
paeﬁ@ is;atgige for g¢veloping BF’E@H&“"FP‘P&"@@WW opgEEdsT anwstsw’@ are at risk
incladg) butiack, noﬁluﬁ:ﬁec(ﬁ thexse hdthesriifcanlitiory of a metabolic-related disease or

dlgo ?E‘t&}{}losep I ne i t?) sh)oxy ﬁﬁwﬁlcﬁgﬁ% E’L\éln ap}é{;/lﬁﬂgingtaﬁdlél}gatod

plperl I C acCl SOpTO ester

lgqﬁm disprdep Apgroghef prpbodimgmy.the patienihpy Bgemdsterpingd dpy the care-giver or
soRfBEIRERUIrid6thd Yui MBESFH R UaRe -GN 16 haveQl M IEC-redlel disease or
mh Ir at es thereof. AND METHODS OF TREATMENT

%ddition to the foregoi ng beneficial uses for
co n‘pmsl" of INFHBI NS é!melatiwbinm thnterhi Yedponsetshalbmednythat a
re§IRRR QL HRESa s orlphS ek ifiME BleipRierRE d %Sﬁxgbllndbéloﬁpbs%d to in the absence of the
i seases

treatment of additional OW t hout
“PPRati on, these include the fol l owing. WO
200 mﬂﬁmﬂmmm or MODULATING shalt refer to an increase or

decrease in the amount, quality, response or effect of a particular activity, function or molecule.
PHARMACEUTICAL COMPOSITION shall mean a composition comprising at least

one compound of the present invention and at least one pharmacewtically acceptable

excipient/carrier. Those of ordinary skill in the art will understand and appreciate the techniques

appropriate for preparing such compositions. 7

THERAPEUTICALLY EFFECTIVE AMOUNT as used herein refers to the amoumt of
active compound or pharmaceutical composition that elicits the biological or medicinal response
in a tissue, sysiem, animal, individual or human that is being sought by a researcher, veterinarian,
medical doctor or other clinician, which includes one or more of the following:

(1) Preventing the disease; for example, preventing a disease, condition or disorder in an
individual that may be predispoesed to the disease, condition: or disorder but does not yet

. experience or display the pathology or symptmnétology of the disease,

@ Inhibiting the disease; for example, inhibiting a disease, condition or disorder in an
individual that is experiencing or displaying the pathology or symptomatology of the disease,
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 piprocinsdramhosHin e i SR adErsERE

The nost significant pathologies in Type Il diabetes
are inpaired insulin signaling at its target tissues
"insulin resistance") and failure of the
oducing cells of the pancreas to s
%%‘#’88& ‘{e degree of insulin in response toﬂ;}[%gﬁ)ﬂ'ﬁ}@15681
hypergl ycem c signal. Current therapies to treat the
latter include inhibitors of the /3-cel
ATP-sensitive potassium channel to trigger the
5rel ease of endogenous insulin stores, or
adm ni strati on of exogenous insulin Nei t her of these

achleves acc rate nor el I u
SO0 & Bt e LIS OB T of R AL e S%F
amwmxmﬁdugﬂnum For t hese reasons, there has ‘been

i nt Rkl ﬁgﬁe disdadeNBr Qﬁ}ﬁﬁie%ﬁ@l@ﬁﬁé a dzsease, condltton or disorder in
ce Ut I Ca

phar¥ s t hat Tunctlo cose-
AR R D B8 S e isense,
colfityion 6 da@idendi.cS @&ﬁhymlﬁ%ﬁﬁhGpaMl@y ahdrntﬁymmmmlogy)
this manner are well -characteri zed and i ncl ude 10t he
gut peptides GPl, AP and PACAP.. These hornones act
CONETRH@BSOEG@ﬂhEEESEMEﬂfﬁﬁﬂTEEﬁpIed receptor to

fé' @ﬁ%kﬁ&ﬁﬁ MBQGiHﬁ&h&HaulﬂfnywﬁEchyW Fainind)-5-methyl-
ce

_ pyinggtap-fl- ?ﬂcy ; rlle%%so%f; c%A sﬁzwgl 1?0%0319?{] Ster, aag Qhe%vn 1}1 g%lﬂa @,isa

el ease durin
pokensigoniyt afitheREPT wrephaandsis able to Ipwerdiend glugosedn WGSTT model.

F%gsﬁzrg&atmmwﬁtﬁ-ﬂ&aﬁﬁwn&ww 8)-5-BdUslrirgdib 28 loxy]-

t1ve potaSS|untchanneI vol t ensi t.ive
?ﬁﬁf%t 2o o
phialeliifdied i n such a way that the insulin secretory

res pﬂ’gs e t qﬂ 3& B g.ggfrsg_lfmgjry IGREG1-Sridiais. yﬁnhn%)-s-methyI—

- mar k ccor v, agonlsts of _novel

pmmmémlwi-amqw-ﬁgmmewlﬁomrgs T, gl xibsAgProved
h%ﬁ%mmﬂtdémak&@to%ﬁﬂoﬂ%wwe&hﬁesr el ease of endogenous

U 0 QRSN 3 FOLRALAGE 2kbprn

ﬂmwmme&seﬂwbmﬁmpme%aﬁww%?m@mﬁmrb@HP?WBra%iﬁwpﬁmﬂeﬂmwmdnwmmk

fo?@hb wu?ﬁﬁtl SRUE lﬂ&gﬁ@l il ars&ﬁ&ls fﬂll’ inpR[ ﬁ&tmlﬂi’ﬁf—reiated disorders
bits ce eat nproves i sl et mass.
m#ﬁ?@¢ﬁ8§??ﬁﬁ?%ﬁ* %ﬂm%§ ss is expected to

be bemeofspet of thé predontt mveiywa:er‘@msj toatbetoerm%é{é{&methmsﬂfonﬂ-
z.gl gi rn@s%% aﬁnﬂr%yl_? Ity BpREREMCR A oxy A BebehiiRg 1 loarboxylic acid
-celle are destroyed by an
ﬁ%ﬁ%ﬁ%#%%ﬁ¥é@@“ﬁ&?@?ﬁﬁﬂﬁe response. Sone 13-cel

-GPCRs, |nclud|ngoRyP3 are al so presentijin the
hypothalanus wheL®. 2ge8(ul g Néﬁggek, satiety,
decrease food intake, gconlyolll i ecreasi ng
wei ght and energy exgend t re.©Henhce, given their
function within the hypothalamc circuitry, agonists
or inverse agonists of theselreceptors nmitigate
HQEE 0RLe [ oS ul ate
an\t/i\rél g tc.:euega?l F%ﬁ%gﬁ% SO vveH%?fest a%slq?égﬁugd t hat
net abol i ¢ di seases exert a negative influence on

INDIOATIONSSAND OQETRODS\GE TREATMENT there is often the

ne

SoTypearag s Seathly iRl th B rBbAE i G it invention
d:@rqggblyeem,@pepmeoftbmmhﬁp g apelyl amive mﬁvﬁfg pafitisppl fiseases.
WANRE Tilnk b e indNdR e ll@hiygeT | deni a,

hypercholesterolenra dysllpldenra obesity or

cardi ovascul ar di sease in "Syndrone X') or diseases

whi ch clearly occur secondary to diabetes (e.qg.

ki dney di sease; peripheral néuropathy). Thus, it is

expected that effective treatnment of the diabetic

condition will in turn be of benefit to such '

i nterconnected di sease states. WO

2008/ 005576PCT/ US2007/ 015681 I n sone enbodi nents of

the present invention the netabolic-rel ated disorder
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hyperli pi dem a, Type | diabetes, Type Il diabetes
mel litus, idiopathic Type | diabetes (Type |Db),
| at ent aut oi mt e di abetes in adults (LADA),
t Type Il diabetes (EOD), youth-on
‘gté%oi\ég}sa%l‘ﬁbgi abetes (YOAD), maturity onset di a%g%[ggzogwﬁ_ﬁm
the young (MODY), malnutrition-rel ated 5di abet es,
gestational diabetes, coronary heart disease,
i schemi e stroke, restenosis after angioplasty,
peri pheral vascul ar disease, intermttent .
cl audi cation, myocardial infarction (e.g. netrosis -

and ﬂms%@hmdyﬂm%gmﬂx IR8&ered Erd dpaed lris@@Tvignaling at its
conditigns of inpair

e R R L L TR Sl e pncs
seﬂmeahabpropr&td dbgsee of inkidindisiesponsertt h hyersdycentiesignialy Current therapies
(%r tt%ﬁ) S 3ty ew%hseori} %‘le eil %gsgéglﬁ%%er ?%[ng cﬁaﬂhél HJ tfigger the

ventricu per perip al arterial
wthasedsedogmoabemlm sms, wegatmmnmﬁmen%gém ANgitgey of these

ac‘fla:tré a@Glrate Hi:AARLAiEn BEAEYAQRRER  eve 08 BHtH LABOh i fSaducing

hroni¢c renal failur eti.c neyu
*ﬂg}yﬁm Fog e AR %eﬁrqﬁgﬁﬁgf‘}‘ﬁﬁ? ‘é@%ﬁ?%@”@%ﬁﬁaﬁ
}hﬁﬁcbutthals ﬂasﬁmctamgn a glupse-tiependent 4ckipw bt tiators of glucose signaling.

| Se ﬁ’g&n 1 Q ﬂt@ tem Qf‘iﬁﬁ ﬂfn&kon A ﬁﬁy r%h&rlue &Elﬁ&%a%%zed and mclude

atta str vascul ar restenosi s

thp gp@epfidre BkFh, GIR yv\b%%ﬁéﬁi ';['Ji‘?é‘i’ﬁ‘%fm"’l‘&?ﬁ@*ﬂ“f theif &qempig G-protein

dﬁ}&l@@ FdcEptat ey Gtﬁﬁm&e meqmdu&&mlof mﬁﬁﬁmﬁm@mkm ih@ekised cAMP

ucose netab ond i ons ,of alr Iuco e
P@Fgﬂf&"ém rﬁ‘b’ﬁ aémgf’ h?’f"r%ﬁlr?kéa £ ngfdp randial state.

HoWweven s@erics bé‘smttly:mae} teets bEcAlE fsmmgonclu@kg ihe éﬁ@-ﬁmﬂ%

&%&Q&%%Mﬁz leﬁgy&n%seﬁﬂ&&an chRbis W CBE BldePBSic ARinery, are

erative colitls, endothellwgﬁillnetlon%%q firmut
mpﬁﬁ%? W Eboh Ay fhapthed |slucose stimulus is

'Eh@lSAA‘NEB:&Hz,'Eﬁon:sts of novd), dntildclyeimaaisnies, p-@fl GPORs,

mglaﬁﬂ% &Eﬁsg\\ég Iglg;g %zrl aréh {hg releage (Bh egéo@gﬁ:o%g Eﬂs&lﬂl and consequently

Prpmnéﬁnmmegﬁmwibezesnet hyl - pyri di n- 3-yl ani no) -5
- metfyd aﬂ%xeetlamsﬂédﬂmér Ydr@X6) cANDP, ﬂ@*dxﬂh;nsasla Fe&ﬂhﬂ'ﬂﬂ?ﬂ thmulatmn,

e ST e e s RASEURECH Pl Yo

efRkt JHYE-CelRhaE [ﬁﬁﬁ&&dﬂ&ﬁbé bbnemﬁﬂ fxt takh ‘Bypear dmm wiSoniesufficient
nbodlmats nt in entlo rtain to
‘“81?’3:‘%%’8%‘%?? r}E& ﬁl A & %(3? Z‘Bmappmp“m :

"aummhmne&wcﬂnmyl 2- nmet hyI pyrl d| n- 3-yl ar nino) - 5- net hyl

- pyr ﬁ%c -cclf"(f‘:i‘(lllgg( )ﬁ'lghﬁlnggi | .5}@ al%o ﬁ?émpﬁxtﬂé llxﬁ)oﬁigllmgus where they

i sopr op ar maceut | cal I¥ accept ab)
medyate Bymger, satiety, degpspsedordini, RENIPUng o HifErappeweight nd enerey
eﬂp&i&ﬁ:ﬂfel Qﬁnéel’lgﬂvéﬂjﬁmaﬁﬂeﬁdﬁ@ﬁﬂﬁf th@ﬁﬁﬂtlﬁlaﬁﬁb @rcuitry, agonists or inverse |

ag%ma% IT? g%{a%l%({:eﬁ oIS é'mg% 4 & npr%tonto t%el ngldggglféllquodulate weight.
3 Oy | T psi alo) weBl-arblighbd Wﬂmﬁ‘?@llﬁ dueayﬁssx«;z} a pRgpive; aflysace onther
1919&51' stétd. Orhh:S GRTOR Vhe:PBE Qé-d%loﬁmﬁhaf ﬂﬁ&i@lﬂdﬂﬁﬂe kittes (e.g.
accept ab yjt%!lélﬁéhereo and .a (%%faimaceutl al |
33’6&8’6?%%’2  ihadeqiots PRy T TGH R B
hyperglyaemsi, chﬂln‘ﬁe&m Inpplottuielyretifauia, Wc@dﬂﬁeyolwa, dysllplderma
Hf‘églfnyfﬁq cmg}évé%?ﬁhﬂﬁ j agﬁn'd}ﬁﬁle@@w&i%éﬁwhlibhl ol StuQecondary to
y sol |

bot h,
et 3. PP EmER BFEPIOR RPRENY. (TP bR S GFRR rentmeot

ofttiaiidiett bdridtign MK inltiu® He Bf Benafilde Sich dtersdrapacd disease states.
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WD 2008/ 005576PCT/ US2007/ 015681 Conventi ona
exci pi ents, such as binding agents, fillers,
acceptable wetting agents, tabletting lubricants, and
disintegrants nmay be used in tablets and capsules fo
Vg 34084 %5%‘7 ®ni stration. Liquid preparations for PGFQSMWMS‘““
admnistration may be in the formof solutions,
enul si ons, aqueous or oily suspensions, and syrups.
Alternatively, the oral preparations may be in the
formof dry 5powder that can be reconstituted with
wat er or another suitable |iquid vehicle before use.
Addi t i onal d|t|v Such SRE I
emul SiPYF Y2 gﬁ%eﬁ'tts ent%'zvgﬁtg’nve : hg |1?1t8d dlsorder ®
hypelilipidemii m)emgbmirmw tes elivgs) w%g‘%wa embetcs (Type Ib),

1a%9! a%&?r%&%c@?u?a@d@m&) t@rid-bkkei Type D atcads |(x«xma), youth-onset
ar ent er al or s ar e

atyes) BBV L OADD TSy Rt atsits phins Tane Daibnd) faliifroiates
divehisOdegtationd didbbieacomhy htdrtalisveset ixdhemis stioke mesw@%ﬁaéter
anf]glk]olg a!stg %wﬁ&%ra? %l:b%gdx?&sc,aﬁg R a8 aiddoh Ay RbrdfHi @R (e.2.

re just a few exanples of the nm ¥ apgﬁ@g %ﬁﬁ
nqpesE R SHLARBP kG HP e e PR BReTpt- éﬁ‘ég 9 ofHragR stucose
1ol PBBEGT), conditioAs Gﬂﬂﬁﬁhﬁddhsﬁﬁg plhenaphessn metabolgrdcidosis, etosis,

. e.fo Iated |nto har maceut t
SoEih PR o T R R A B s Se 1ERTRABS lel¥endiftl

hypedopies pertpheral mndd@ewahﬁbeb@awqpe%a mﬂaulﬁﬁ flegeneraitg.ataract,
Bt b atfi§ [eRinkbrulBcrdsROMRorid ehd) Gaifafd, diabaic neuapatlyemetabolic

see 15Rem ngt.on, The Sci ence and Practi.ce of
e e L ) , tpnasy R idieach; queins pectoris,

thlehHoslmslﬂxe:(oEdcrbm g:yo@'ﬁn]an@mﬁm tpsiengischgimiq attacks, stroke, vascular
re\!i@;,Asg Tybe Fodi2 %ypérﬁ.sm@ﬁua, foer g R miahy P Arib K QA%aBMER] insulin

npound of thé invention Iterptlve

nm In
recigance EPRER BHOSIeP RO oM P PtRP BB Rferants. cpitions of
m@rae&mmg plabBy\giuedse tdbeqﬂymnte dyEfenationpsbmrrad gvnna@tvp vesue
IS Yl Mhoe ons taﬁ ke EORAE Wikelalnabliy bykin®Rornd impaired vascular

comnp sTron 20conprising a pharmaceutically
cagdienmeabl e carrier. . The invention thus further
provi des pharmaceutical fornulations conprising a

e e o

one mfmﬁm opghof thapesnt wagntign mfmwfﬁab‘i@wﬁm
{n%m@sﬂﬁﬁyi ﬂﬁfeﬂaﬁ-ﬁ)ﬂl@ﬁfﬂ?ﬁﬁiﬁ'x‘é}éIbéihyi-pymmdm-ti-yloxy]u
carri er

cdniifisRe .
o e

sabGifeor ipdratt: itereofizrd] ovebr mmhmeduée@ma@&gtab’@ cprigrs. Some
eSSt & tle Ml &R finve RARA JERER hﬁﬂacéﬁfcﬂlébﬁbbﬁﬁlﬁls comprising 4-{6-(6-

|ncfude t hose SU|tabIe for. oral e ct al
B e N SR L T
cafox Py 21 isopadpy| éstee huth plgrmasttallpsasodnable saglercut aneou s

d 1)
tot AR S e s

. al ation, |
pfarmacam@ompmm@ﬁﬂpnwwg%ﬁs GE\RCY ﬁ*ﬁ@h‘é‘-‘? E%ﬂ%‘é’y yedin -

ki) S inethy S PRiniifin S ot piechifing il esbotyilin goid dopepylrestgr or a

for abs t|on f | m
e AL

pat cmub@wpmas'é’em Y rsH eI ReRih RISy by moraly mixing the
achid %r&oﬁﬁ&%ﬁ}uﬁzﬁn&ﬁﬁ%n&w\dﬁn@d REISH d4friedd) B Both.anthéatijuited proportions,

- protective layer.wi.th rele se diner.
an VE¥WWr°nPﬂgfﬁEE%ﬂqn e%S a%gg?nd

appreci ate the techni ques approprlate for
manuf acturing a desired effigacious transdermal patch
based upon the needs of the artisan.



10

15

20

30

WD 2008/ 005576PCT/ US2007/ 015681 The conpounds

of the invention, together with a conventiona

adjuvant, carrier, or diluent, may thus be placed
wHbsslohdsd or m of pharmaceutical fornulati ons %%/615631
dosages thereof, and in such form my be enp oyeg
solids, such as tablets or filled capsules,

| i qui ds such as sol utions, suspensions, enulsions,
elixirs, gels or capsules filled with the sane, al

for 5oral use, in the formof suppositories for

rectal admnistration; or in the formof sterile

i nj eg4rRbtiBn @:’gdi‘ﬁl&tﬁi‘ %ucfh% bRAAS Blels Allefd, %hptﬁblﬂ Getting agents,

R o e Sy SRS i

Ligaia \bepm-aﬁmafur bng adghitistaation may boinvkfoimy nﬁﬁohploeﬁa emelsigns; aqueous

01"p rl% 51%4 %@g gh&gﬁ%ld g‘@% e for n;gn%\rggfgi)g;l::::fdry ‘

- PoapgT fbd.c%ta‘zﬂ rgcopftiteied P WAWHRF TS

AdddsRideivesGNB gﬁ@éam{sg dheinllsifyiy amte,nmﬁdqﬂciadavdhples (including
sa nge. to Q

o3 PF otP P =R S lommts pay e aai e tguid properatons.
Perentardi dodape forrof may hﬁprmﬁfw aisseivipgibf eampayag gffihe invention n a

suftdbIP RS &ﬂw&f anh Eﬁ&l s%nl%ﬂgﬂﬁbaﬁﬁm?ef&ddmﬂhg ﬁsmﬂmgan @bropriate

Ispr de i e of a dosage uni.t

w@ SR f.xajp a%ggé f't &{l £ %Fm%%aé)prog ate énethods well known in

theargﬁﬁdrepartngd&sagﬂﬁhms of such dosage units are .
C aps}s& g:ﬁpoum&‘tﬁé s Péﬁd&hén chlbR Mneﬁwe Ent@pﬁdi'ﬁ%ﬂt&lap n,

' t t
cmﬁmnapsﬁé%?n%?g%ehwﬁ%@?eﬁﬁa%%ma%fan%aww»

acBdptdbleagmietsy Qitdidd thowe nidtibriel beein, ekiowings thedes fov etainples see

acaci a C r.n St .
Remu(':x%t éS A cler ce ﬁ%ce%? War &}t&l, §b(§ﬂ ?‘%pﬁ:t;&{ ‘Williams &

or A starc or sodi um
Wdhmbéﬁﬂ}lmﬁymm@eﬁﬁlﬁsfﬂ) and with lubricants such.as

t al Cmme FRGOSFISHILS FR Aketh the rEReRC dorpolund)oiatl Bintiomapay, in an

al sQ dm,ni ster.ed by injec
R e O R =R B oGRS e e
coppoursiad actiye ingsadiantid aaﬁ@@phamﬁé@mﬂaem Qrwoaﬂeeemrefmf%ﬂ :
co%ﬁ&xhgﬁphanmceuhcaﬁ;ﬂ% cHasiste 2dAGH, USi ng the conpounds of

Fesent inventj on n vary Wit
and ieen W@“ﬁ%ﬁ“‘ﬂ% MaR-0F ns’flgac pound

oftiir ibentiai drarphd‘lrtaoetmhdlyl angkpiabld gt ordleirditive tarsof togetiee pith one or

, mdrggi a%caﬁ?&% t..l«.tlr:]c gﬁﬂ&@ ﬁmref)%dﬁf(ﬁgpﬂ QEthHﬁnts The cafrier(s)
‘ ure an

sever of the illness. to be' treate

mysh be Yecepighig] i %seare 4 freimp crPRarible Wik IERLE HFFSHAGS SFtne

foRnhtdp @kt Kot oestlywlartdiiens @ hearedipient reredBSchr oni ¢ di sease

st at arrgafcgt{t&%%tfglglm?;hogg 9191‘]&@ tﬁ&ge 1&&@139‘%% Qz[saloﬁplcal

whet er active corrpoun S are m ni st’ere
(ingthdingibagral 23 seielivmyrPomae %Pﬂrme‘alpﬂﬂe%'é% “iq?%’ﬁ‘t“#a&ﬁ“b'me"“s
anE%tra@éﬁéﬁQ Iaanmd.es@&l &@fin 4 foem BHIGSE Fr aditeshitianby nbdlatebe, insufflation

orgﬁt %%%p%gcggsomgge&@&g%atg oQBHika 8 presenting

thra@r@m for ms@aanmg ma e@@qertt an2piies ith § oripym of degradagign efghe drug.
RQIN, remderill ﬁé}ﬁy&o&p&@& Fpein@ati® Bacihe 1@*&@ atsingle@Beksure

E%“‘}e%ﬁ}gf’g’ggé‘?d?”gr& I abouh%‘h“"g’h*’t’ig%‘% presen% %Smaﬂ'mnm

 th@ars wliDinderstegiand mpptscmeﬁled@ﬁmdm eppreptisiafos manifeprying a desired

ef?&@fogﬂdn%eﬁnél ?:ngﬁ %ed upJnQ.ﬁc zﬁ‘e)é@srﬂ? ke artfisn.t WO, three,

our or nore Sub-doses per day. The sub-dose-itself
may be further divided, e.g., into a nunber of
di screte | oosely spaced adnimistrations. Dependi ng on
the individual and as deemed appropriate fromthe
patient's W) 20081005576PCTI US2007/ 015681 physi ci an
or care-giver it may be necessary to devi ate upward
or downward fromthe doses described herein.
The amount of a conmpound of the invention, or
pharmaceutically acceptable salt thereof, required
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and Metabolism 1, 1999, 75-86). In sone
ci rcunst ances, these extrapol ations may nerely be
based on the weight of the animal in the respect ive

| . conpari son to another, such as a manma
%n$g 08’?%?57@ a human; however, nore often, theggT"‘m("m“15681

extrapol ati ons are not si rrpl y based on weights, but
rather incorporate a variety of factors. :
Representative factors include, but are not 15limted
to, the age, weight, sex, diet and nedical condition

of the patient, the severity of the disease, the

r out erhef:orﬁ;dsiﬂﬂbi o tedivefifion, Rigathéraaala@gh@htional adjuvant, carrier, or

the ctivi ef fjicacy
D R
ﬂpmqf iang insanclcfgnp ounte mwr)rﬂﬁ@d soliti sadiraas t@leéﬁrqu Gillg@eipspagsyor Liquids
sShS SMichs, WhipkhstdRd enfikiMI SAREY, gé’iE‘mQ:QisHu%s gne@mtmb Game, all for

dlsease state.is be| treate ph Xis is

OFRb Ao BT SLAPRGTERTIR g‘F”“a‘IE‘F %’bﬁ’ﬁéﬁﬁb‘g stgfilg injectable
soldiions ifis tpetemigral (hMgtshmem@Dtsh.eSlﬁ:h mpwnch;mcﬂ cctﬂg:&asmons and
%S&ggéfoh&%%f%H%% %n&fal g&l&gs 2 artions,

sage reginme treating I sease conai tl

Wiihon withent adsiginsalrgtvenempeynds mﬂeﬁ@ﬁé sysh upj; dgsage forms may

cbritvif Bhy RRablSeffoli RGNt Jf tRGGSFARRERecéimehsitRtd vithyth®intended
t ed bo Thus, the actual dosage

dm?CJDOF s rz?ixs f:o! be ¢ :}/ e.
I e Srp (rfpnﬁy vary widely and therefore may
deV| éfpveorﬁlraémreﬁhp#mf, thepbermadentiend commgisitien man e ytbe form of, for

: e:‘ééﬁhﬂlé @ ehblel chidfles au%pen%bﬁ ?:Llﬁﬁﬁg :’ﬂhé shahlhaaeu&aﬁ&s%ganam piferably
out s de ese cal r S Cca
=P Pl el S et VB APEPRR B e L R Ehent

Epstuious soh dokiige units\aeriapsiiss, tablets, powddre goronies onaigsisbsion, with
c&d%@nt%ﬁ%ﬁ&hvés@ﬂ&% 'léafbsg Hhnhifor 3 i £ HEds0 sﬂaréh Witﬂ Smders such.

vari ety of oral c%zzl‘rentem dosage forms,

VB ELIp% GeHeRs eRMtE oo HER e erfglateg it dlsmgmm
sifichlab covh ﬁgrchtq;&agemtrdr drSodiniy catvbayineigeclBbost; hed aith lubsicants such as

B R R N Rk R

 comppeiien Wherewbexapw@p%ﬁlmﬁgiem? PRIy RP used s a suitable

pRORRREHdipAEcIsMRdRe. compounds of the pr esent

Inve% gn% whhe ic'neglt]?ectI oA oc{s ofhe 1 sen?mven 1 can Wxﬂunmdelmnts,
phar maceu lfs accenfpaglre carrier can be el er
ars'(ﬂsll%lcusnomemnadd bmo“al tmtb@tnhwcl% itiptotpe tafiored tp fhe fmdividual conditions in

edh mﬁﬁﬂ R8BS 1 %Mefop%[es on ﬂx@h&t@é&nd ﬂvéﬁt? of the 1llness tobe -

ache , OSltorleS erS| h
bt B8 bondREr oF Bt pRoRE & ted i AT B B Wheihé: an acute or
clgoris fiamsedatesitchtcdronprophiPla? B8/ 05 &1 OPGT WSRO TR 11 5684 '
c:ﬁz!xp%gn&%}e eﬁ%uﬂétér@@ﬁtaﬁdmt)ﬁ VviflL kcﬂﬁboﬁxﬂﬁ %%ﬁxe p%gérit' RivkiAt%8! For example,

| ubrj cants, suspend |n‘9 agent s, _bi nder
dosped dhs RIpSFU dRenion PPy Puiarr aeg Hzivd g, a&@%‘rﬁ’t"é’l g to ghput 5600 mg,
atmnuaqmub a}taungsmmtg shoat 0.00 htomwi @000, m#, 00T ar shioer 500 $1ga0.001 mg

to a!b&ﬁ '2¥0 g@, Hpd& G 009 higho Wb 53, dndud o] n(EttéEF‘cg;‘? g&%%gmh Rfout 0.001 mg

fi ne ded_act ve conponent

toalé?lrt oo FFB% Aesited dase ey sepvaRiEHLyHS @reéw‘?q pp swalﬁdﬁ%j of pdivided

d&%ﬁ%bhﬂﬂpﬂ@ﬁﬁ%g{ for Bxaampld, 8w, fca oG drefdSe sub-doses per
daiz q‘hg s?u eo%és i%glr{ S.\r?l%g’(!hw%d gh agn?ong {lrlllgtrﬂislelr ‘Z)g discrete loosely spaced
aqzrem mﬁmﬁg é’eams‘mt@ thsf mclirmlué@pﬂ oedegerhrppragriata from the patient’s

representative anount in a powder or tablet nay

contain fromO.5 to about 90 percent of the conpound

of the invention; however, an artisan woul d know when

amounts 10outside of this range are necessary.

Suitable carriers for powders and tablets are

magnesi um car bonat e, magnesi um stearate, talc, sugar

| actose, pectin, dextrin, starch, gelatin,

tragacant h, nethyl cel | ul ose, sodi um

car boxynet hyl cel l ul ose, a | ow nelting wax, cocoa

butter, and the The term "preparation” is intended to
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15 without carriers, is surrounded by a cartier,
which is thus in association with it. Simlarly,
cachets and | ozenges are included. Tablets, powders,
&%h§§ ¢ Pills, cachets, and |ozenges can b
v&@ﬁ orns suitable for oral admnlstratlons ﬁ%@ﬂmﬁ&sau
preparing suppositories, a low nelting wax, such as
an adm xture of fatty acid glycerides aor cocoa
butter, is first nmelted and the active conponent is
di sper sed honogeneously 20therein, as by stirring.
The nolten honbgenous m xture is then poured into
ph9QaMﬁﬁlc&aIg,&+ # atly BPhdisssaritid vk dpsvanigidowawmad tiomriahdoses
##Idlfy Formul ati ons suitable for vaginal
“Ct*ati on may be presented as pessaries,

t anyite sypowt efmermpgeldof tragtaston, pophegraseutsplivApeeptable salt thereof,
redu0k Rk Dleng wbfimad %ﬁ {RP pdt@niyRERAGE ba\f&mﬂldﬁ&’lﬁﬁhﬂﬂ& bt dRB with the

T L N T

paficht PRSIl @RtEnatayibe 2 el d%s!cmnsq offthe a@n@pﬂefsmmpmlmman In general,
onwainﬁedﬂg b2 %l e@a‘?stz%}! ﬁ&+' tose%r%;o'hﬁgﬁ vnF gﬁm%ﬁéﬂ@& 'ﬁ’ a modei system,

arenter aI ecti1 on repar ations can
tyieoi e anizwel masich 1 470 P SO0 A4S agl&%u SIS ety ‘éi*‘ﬂs include, but
archhof G&htecﬁﬁl 3213 i'cﬂ&lt diaBbt&CrhﬁiEi £ deEceibad itHxemple 1f o (2s well as other

B L

“and Metabslisng 1sm99,éfé+8é) oﬂ"wpm girgsEpcondhest PreBReinng mak terely be

b4 B} Sht BHBH Eﬁmalm ﬁw%sﬁédh'v@ m38d1 iy &ﬁaﬁpﬁﬂoﬁ to another, such as a
preparati on nay a st e |n {gble SQkﬁ%gﬁﬁmmdon

mﬁ’““g&ﬁé‘ﬁgﬁyéﬁ‘“““ﬁ“’émﬂ%ﬁ 6‘38‘%"%‘5? ent er er Voaccept

wetliHts,) Buittratbér isoipomits 3 vabiety of fagwpd- é{eprasen@hgefamewlm but are not

hnllteﬁ oy H-}e%rég %ekéﬂL xeﬁﬁﬁ%dﬂﬂkﬁ:c@%ﬁﬁﬁ&b&ﬁhé’ﬁaﬂb&] the sa@&&y of the

ént's t’hat npl oyed. are ter

g o NS o AR GRS PRG-I PER P LUPEL P Sy officacy,
phﬁﬁ(d:b&l&uiﬂﬁo aid ﬁfnbdﬂsgy profiiedofaid ek wnfpnem éngpieprelywhether a drug

ed .as_..a
oo YR R B Prbecn P BECHISI A By ks o
PrIO8BE6 055 TEPER PUBZULTG i‘E@S‘la@F‘ﬁ%‘F%H’P ﬁalﬁt%'edmddmm to
thdQRPoande of Sk g}d&@ﬁw&@ﬁn akdesaliof i Gfg cérﬁlb:ﬁgmﬂc[rﬁisdcsm Ihegimen

as qQlei¢c acid in the.pr [
of et e conaol il e ol ERRE BBl iy fvntions
selpetedianteordmentitionvarety df fagtorire cited shovat Bus, ft?@racmal dosage regimen

' u%%g@&] @Arf @E’dﬂ ttﬂe?éfbr@ fhal QeHate BYmiaHr&6tdd@0sagk Qdpimen and one
. e b

RO T A
capberefibd dreigiwiare dppoesiptesna be used infee netheds obisdanvention.
m'” t’hﬁ chﬂé ﬁéj&ttﬁé Mehllorftim B A& HinRI-RAK ¥ Rbide@riety of oral and

N e T SR
m@mﬂﬂ@uﬁnmﬁhiﬁhﬁsmmaﬂdnmnnmmaﬁhammmmpmmdhﬁ&cuymmgemr5
phgrm c?u% %%Qe?&g A f%c%ﬁ)hhﬁ:ﬁ' AL QS,. di sper sing

e active i1 ngredient may be ' |
o ma@pmfnsrphvnﬂwa% eermpsitgasdsen theicompormiyRf tpfpresent invention,
m@&%ﬁé@ﬁ%ﬁitﬂle%mbﬁc&ﬁkwﬂhtdpmbmm fan bereishet sdlidoliguid or a

- mi mcrcf%néxt #;J(% o .t htlgnss%iud§§|% gmb&]ts,epﬂl? 'cgpsules cachets,

ee wat er
supympaicuiss, ahd dmlrablp evranleuiA sibideatior cap ba pns § soEpsrbg@ices which may
prepared by dissolving or suspending the active
conponent in water and addi ng suitable colorants,
flavors, stabilizing and thickening
14
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agents, as desired. 15Aqueous suspensions suitable

for oral use can be nade by dispersing the finely

di vi ded active conponent in water with viscous

naterlal such as natural or synthetic guns, resi
' ¥19 ul ose, sodlurnearboxyma\thylcelIuIo§"é?T"[{§?“°1"""15681

ot her mell known suspendi ng agents. Al so

i ncluded are solid form preparati ons which are

i ntended to be converted, shortly before use, to

liquid formpreparations for oral adm ni strati on.

Such liquid forms include 20 sol utions, suspensions,

and enul s [ReTal-Sry | faly’ entd, Bind
also s :Eg‘ﬁ H?Vﬁlél;[g%t%ﬁtg gsr O%gﬁ%%%ént c o?‘%sr%antr? a%f lavors.
preserybives, 2eies distierating ageaier CRR EPaPSUIATAS ATl

S Ve e, 80 diets, it cﬁﬁﬁf faFnsly divideakeliwisich 5 & atipixhirg with the finely

ent s, ﬁ the |ike. For topica

&3 ﬁﬁWﬁﬁ%ﬁ?ﬁﬁ'to the epidernis the conpounds

ac cdhn chiblegs, the attive dompensal ipried yvithdhercarrion hayingdhgpecessary binding
capac ﬁﬁﬂ*ﬁb s 2088 10 Y dBBedBehi 8 eies.mal
gé m’ 250 %Jtasncgﬁﬁ a%%l&gﬂr earrts? mad r %c% ePthe a%uve
Do v apwe i ale AT AT DRV OR Py ee ST e
coﬁﬂdhﬂdl A replesehtaiitadh@nt iniagpleedtrvgtabistinay copidit frerg 0. 5 to about 90 -
= ”t e c'zsmgb.%'a%f gﬁxm}%&%%ai Siflarthlah: RooRf 1WA aféunts

ener al also cant ai q
oqimciee)f ﬁmaggefayq PRICHEEN ggtabwl Tﬂ”‘? é’i“f? biets are magnesmm

catoR B8, rxﬁigﬂ&x@ﬂlﬁé&&e tﬁh{ﬁ‘sﬁ@ﬂdﬁdﬂ@e@ﬂﬁlﬁi éc;xtxirh statcbmehgm tragacanth,
col of r o .
mftg)gfealg{os% a% g)yﬂ&li%l?]sg QhHaY Eaa{tlln@r qufth Tike.

nEstracion-1n nmout |nc ude IozengmffWIth

| Tmmm@mh@"umwamtq chige te frpuletion ofi B WY vHERTER T

fing; RHET0SEaniE pRVRGIZA cﬁﬁsuieﬁﬁ%ﬁvﬁ Iﬂtel'hpu\fbaﬁh‘lpbrkea‘s with or

rising the ve |n redient, in an S@: 11 cachets
nﬁmﬁ?rﬁéﬁsgfrf"f? 5%1 ’r| ncor ST bE gﬁ%%‘%?ﬁ?’lm‘ Y, cacheis

ardinabenges bivimdives. Tm pgw@s eireuless pilyccatheds i legepess fangpe used as
sotidt k‘c;rﬁlp jsnﬁtaueqw ogal(éaﬁtru'is@tghou - . Solutions or

suspensi ons are dlr ct o0 the nasal
by cbm WWPPQ?% g‘}?ﬁﬁé" a‘& pe%r/ila&:yaw1
glpdcHéstop c6doa BitteRYis ﬁfﬁhﬁeﬁadmndlﬂzamtonsommneb%s éﬁm@ Eempggneously

POk Sy Uil OraORRHATRHLORGTL MEROOT 36 T ceisied

ter case dropper or pipette,
mplds, sl th sodcomp dReepy BRsolifi®-pat i ent adni ni stering an
appr ARmuRtishs spEAMfoevaFrabdmiskitieien ohy bipresoted bs pussages, tampons,
S usp %sSI Qs n ! I(;]re 1Ca ggon% a‘ﬁg{iﬁﬁem &)tﬁlxec‘acﬂptyin dient such carriers
Ranpre a netering atom zing
aﬁqﬂbwmpmmﬁwaﬂiobe%mﬂmﬁﬁﬁlstratlon to the respiratory -

traciiqg R Yordl a?&xo%ﬂblﬁ&%hﬁiﬁnﬂhfsb&xsﬁﬁs amni asisiems| for example,

fornulatlon t|ve |n [ i ons
WHFRT| |w6§ﬂ‘pfc11?yi5“ep¥¥[¥j °§ ﬁ?l"ti‘ma’ o ST %"“%Q‘?ﬁﬁ“%?‘ on liquid preparat
cqpibe fieinbiamt ak folitives FrpeunpEyByieieelspleaeblen Frireiabie Sigparstions,
fo‘PE 7 HBGE %écme HREROSH Jléa‘ﬁﬁﬁu&ﬁgﬁxkl&hsﬁ@ﬁﬂéﬂ‘mﬁa&d according to

| St er ed rosols, for exa
R TG S SRS e PE SR b SRR gy e e
inje0tble pappbion Sl Ay & asprite/injecabie bqjllltpozl@r SUSPETISQR IR 2 nontoxic
parenkeé%aﬂ Za%g o) dﬂﬂgﬁ :%)@Edl@ﬂt, AR R8s 2 ﬁ)lﬁ'ﬁ%k@ﬁ ¢d Huﬁﬁs"ﬂuﬂ r Among

or a owder _1 nhal rnaceu cal &5@5 Ufution, and
ﬂlaaww‘é? reugiesng polyeniyfaat B RO KE' “”p e
1sbt6fﬁ8 Bddin ciﬁ&n&rkoﬁﬂbﬁlSlmadd}ﬁm sieriler %pd pislare yorpyedesbasnployed as
I-knomn h e emplove
« i o Babadfy P8R B Blpbas Sy bind Beatifmay W iompioges
dlsper5|ons of the conpounds of the present invention
in water, water/al cohol m xtykes or suitable saline
sol uti ons can be enpl oyed using customary additives,
for exanpl e benzyl al cohol or other suitable
preservatives, absorption enhancers for increasing
the bioavailability, solubilizers, dispersants and
150t hers, and, if appropriate, customary propellants,
for exanple include carbon dioxide, -CFCs, such as,
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"In formul ations intendeel for admnistration to the
respiratory tract, including intranasal
20f ornul ati ons, the conmpound will generally have a
tlcle size for exanple of the order
‘?nggéoglﬂs Sr less. Such a particle size my bePgﬁ%ﬂ%%mm 3681
by neans known in the art, for exanple by
m croni zati on. Wen desi red, formul ati ons adapted to
gi ve sustained release of the active ingredient may
be enployed. Alternatively the active ingredients my .
be provided in the formof a dry powder, for
. &%@m{. B O yddtides Ofn ddaRios, GREROIHTE sich agoBisiatidifing use in
- er bbgmgﬁ’s h asylactose starch, starch
‘ec% 1 UdYCRRH- as hydr oxypr opyl met hyl cel | ul ose and
pol y.uha ngﬁammds@bmmneto(mysmf@owquhw hetfarmigiefler parenteral
ad&ﬂn W?Jag (\é\%‘pﬂg {8l afogglnnﬁ)ﬂ: o8 i} Bak orGBMtichupus ﬂ;ﬂl@xon) and may be
Sl

tion ma reentedan|td or.m i

prerserrte@wwﬁﬁf@e fosmcm pEp ug'eéﬂ Sorl &l -

do&lofthinBrs wath ah hd s gfesaaaiva mmmmwmmmm$ mepipke such
be adm nist er ‘?&Lonl/ oremnlsmx?sf m%ﬁy a%o% vd{r)@éhﬁld may contain

r°r|6'ﬁ§?ﬁ§3%’u‘f’ Dreparations aredgre erably in unit

wodag e 2fots msch 25 Ausperdings SreHizing RRAIOF QEREFURE BT o FRRHIVELY: the
é/c%x&@{%aj’ 21 ;Jé%&tf&%, @5t iRed bypdsBptitgsolibipt omegam @lid or by
quan |t1es o actl ve. CO one.n S .
chfpa*lmt@gﬁi'o {y cag@ nﬂgﬁgr at | Onlev-gﬂi?le@%tst 2 ﬂgggen free

wmmaﬁjrﬂusag di screte quantities of prepar ation, such

E&Etf&'gmfaﬂ%eshﬁablé:ﬁp&w r?%x\gg 8 O&xsédllvmg or suspending

VI aI r ampou 008/ Q05576P 7/.0156 ckenin
SN ST LI U R (T —

ag6i Bedesira. | 0zenge |tself or it can be t he

Pt LR HIRE L 13 hisd B S RARBARA el civided

Tabl a su or oral dm ni strati on and

activerpgigianehbin HRIE W3R SRS SRR PO PSR O IS FUPT B
mSGRiRAGIobd, Qﬁﬁma &Imyﬁaemeanﬂﬁe ae 6thedidigknben bispending agents.

i nvept i on 0 nal t .
" acc %‘6‘?@ %*@w ; ng p a\a}rlﬁ%lcﬁggt %%HBE Q{ﬁllv.lzri’ed shortly
befioe ep! a binad &sinbrepdditiosdiar erall adminisieper Stpch P‘@)‘Hﬁ‘ forms include

soRbialBEsRLbAak] denfisaR! @ﬁ’és@pﬁ?&aﬁo@;x by oxsieies, ik mzlitlonl itohe active

I nor gani_c and, or gani aC|d
cogppReat, floraps “Tuﬁfgm s la’ffr?%a % SHekd, Bfdpersants,
mmmmﬁxbﬂwghmmdmemkwe alternative, the free base

may RF (it Qmauana, &%ﬁmo*gahdgmmmymemﬁm

appropriate aci d, and the salt isol teq%}é
m%\i&ﬁ@ﬂ&#%*%?ﬁ@’%ﬁ@?ﬁ‘s FrloWmfdT & LEEEFE? 421°hy t he
s al tOxaﬁ!ﬁierlt‘thd/ aBims thing fcsr@nqanmn@s fayfaulateid svithay easoes prviy base with

thc a drgon 0 ataﬁé ﬂﬁ%kggﬁ%%mg%% RO Sk By ﬂ@fcﬁﬁﬁlated with an

Shi's® tothe skil | artisan.
aadeve oy s A Pl i Eepee a0 SERAIR OPHFITT S‘H‘%F‘ﬁe%"%?&“‘& stabilizing
agBRL, RaPerSihig Dfefl bR ding ﬁ)éiaafsnmibktﬁmmbnts; onpdeirg agents. or
on-t.
onerg%g'@alﬁ% Q%{J}?%tgp pres em%l'rlg%\l/1 ﬁﬁeﬁﬁt&o}g‘gﬁfﬁé&ﬁs
coatprikieme acive agehinreilrooreil base. wydhtsugressged erarB o e F"é‘#’n pastilles
cotipisihOBE LARE 1%&%@M%mbﬁiﬂ delatin emBiy@ith er sucrose and

rrb d
R v e SRR

c onssaddtiongorchsmeudidranyd qpplgq;lgizrepﬁbgp Eheinasal pavity by conventxonal means,

é;&HI S HireRd Siapfay! '@Héﬁi-rhlﬂﬂtﬁms RRPBCHHOER] in single or
fup ?gerat odrrésapgg% [ %at e%q;?ecept or-y (i.e., PPAR-y)

agoni sts, insulin, insulin anal ogues, HI\/G CoA

(eductase 16
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20i nhi bitors, cholesterol-lowering drugs (for
exanple, fibrates that include: fenofibrate,
bezafi brate, genfibrozil, clofibrate and the |iKke;
‘§I|e cid sequestrants whi ch include: chol estyr ani
%Iﬂg}g 98 and the lie; and niacin), antipl all’éi”é]tgz‘mml“81
agents (for exanple, aspirin and adenosi ne
di phosphat e receptor antagoni sts that include:
cl opi dogrel, ticlopidine and the like),
angi ot ensi nconverting enzyme inhibitors, angiotensin
I receptor ant agoni sts and adi ponectin. 25It is

rmﬁ?qi fg h Alg, \M%q yel bRe B8 dﬁpe &%&&e YIRQ Hﬁ?%@ﬁ&:e@é&y the patient

i°zed as actlve |ngredi nts in-'a pharmaceutical, . .
iy R BPpror s oISt VHIE ACIBESGIon G SepgRe T the case o
JFH@&H?S mal Bk adtieved ke éxd?c@[b:by mdud 16 mhEeringl agongsingeirdy, pump.

en dvanc N of an aerosol
h eal‘f‘ﬂ’“@é‘?’é"’f’& 0&8 ate %r%%m co ng %é?%%s% n&{}gigﬁse nfaPo_r o _1
fotriwdatios & whiclatht active ingeadicst is pravidedin ampypsurizee psl gfith a suitable
prgggﬁéﬂt]aff%e%omg%dg tbﬁth& ﬁﬁ&gﬁﬁ@éﬂh&ﬁ %ai;gﬂlticﬂ cd:iﬂfﬁkﬁinhs:
nimals (e.g., .cats.an rec
comBRRIPE PP S5 IO ARG Lo ATy by o ibaladon, s
caflbS@R6E! duf, fiehiezanple using 2 ey @ mebiliacrgn puniryesiiulizer, en nbglation

| & m]ST on O
%ar}aldunsﬁ gsme?cy%"ﬂ?a?cr%?m p%@ﬁ&lﬁﬁﬁﬁr PHlapBaceRtica! iﬁ%ﬂﬂﬁh’ﬂh £

% [ art are readjly credited with 1L 0
the gpdmosnds vdtha gresems inyention pyenAeresplpn E%ﬁrﬁ%ﬁﬂ@ L VT8 it
%%/ﬁé)h@ﬁiﬂed R 220 03¢ ek brépiiiion| 52 S0mipl] 58@&ions or dispersions of the

preeuhe! Hrvie o e s AR SR P sobiens
cap haemploadtisioa Pustasannadditiven farssrarls byl ajsehelor p Posgpiable |

prieivatiRd Wbttt ehit@cd$ tor icteysi thRblBBvailsiRp] olubilieets.dispersants and
dlsease condi ti ons and/

r _disorder
ot 87 BRI SR BIPAPT gt R B e o Slis, GFCe,
suslessegividorodifidomtoetiamt, wabe@umw@a@ mGh@?refaF#b'ﬁfﬂe@*ﬂe’ and the.
Iﬂ%E tI'ﬁQ Qér&s%l 1{1%1 &h@&é&& ﬂ§ %&@Jn&m Mal-ahbehiisGeh Licited. The dose of drug

I'sorders 1 nclude, g not limted to,

mﬁ@ﬁéPWFﬂPﬂéﬁP%””*VﬁEa Balt&s, . Type)! di abetes
mel Hintfoxgulatibsk it@endbd foredsidseton mﬁ@d&@heﬂoeﬂm inclydipp intranasal
fofiRul tpo% L0 omgkmdtvﬁﬂ g%r%ﬁacl‘igméﬁmh%%fcieq{ﬁ €3 eRample of the order of

'Schent’c re i's after angiopl a§m¥ 1h p i
lopgpmherrlass Seahepegiclaasauy e opined W FpaE koows in the art, for example
by‘&ln@éb@lizﬁﬂirﬂ When'Bt€2a] Birliationd Alaptd DiEitesugrinbEcasiobthe active
. an 03|s% yslipidena, post- prandlm
n gﬁ i ons of inpaired glucose tolerance

(1 @Mmdwthmﬁvw#ﬁ% gbe RRYidggT fedeme g dnpRpsisier. for

aﬁﬁgﬁ b@;!)dvﬁie@:%bcdﬂ Sﬁe&:omb&trﬂsnh % suifiblk Bowildr Base@ihaais tagiose, starch, starch

or03|s e con ’ re,

dqn&t %ﬁ{; 75 lzy&fug%%\é nl’lulose agt? él%gxxgj{ pﬁ‘ﬁlhhoée&q’
Cativesersly, thehomder dagier @il praghvn ol evitie s Repalen gpposition
mAeAirBdehted R %éecfoﬁ?ﬁhé id W car@hied® datuades 61, 88 gelatin, or

chronic_renal ure tic.ne Bath oI|c
blisier Pk §?Hﬂ %%ﬁ§WPﬁ ¥%§ coronar

h ear The];ﬁ;dﬂmemal p&mgnanmspeqirdmrahly in mm.fgrms In such form, the
pr anh ot € Cb%rsg§dl§iﬂem&%[t %h@l; chttfid 5§£§pﬁﬂm ferq@ﬂﬁih%f the active

attac , vascu ar resteno

ctwp@rn@ Theawitsiosagg foemicasba 1 EREsS PRYFRITY 'E‘FB%“:'%% gontaining discrete
qlaMRRE bf brepayaRk) G sdackend wbilds, cgsulss, antmwdersavinle or ampoules.
gl ucose netabolism conditions of inpaired glucose

tol erance, conditions of inpaired fasting plasm

gl ucose, obesity, erectile dysfunction, skin and
_corinective tissue disorders, {foot ul cerations and

ul cerative colitis, endothelial 20dysfunction and

I mpai red vascul ar conpliance. In sone enbodi nents,
. metabolic related disorders include Type! dlabetes

Type Il diabetes, inadequate glucose tol erance,

insulin resistance, hyperglycem a, hyperli pi deni a,
hypertrigl yceridem a, hyperchol esterol em a,
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and/ or affecting nmetabolismsuch that the recipient

| oses wei ght and/or maintai ns wei ght. Wi | e

the conpounds of the invention can be adrri ni stered as
\{78900%:#1 sg7aCt1ve pharmaceutical agent (i.e. PCT/US2007/015681
nono-therapy), they can al so be used in conbl nati

W th ot her pharmaceutical agents (i.

conbi nati on-therapy) for the treat rrent "of the

30di seases/ condi tions/ di sorders descri bed herein.
Therefore, another aspect of the present invention

i ncl udes nethods of treatnent of a netabolic related

Al &0 'iﬁ@&osageri&h%ﬂnﬂﬂ a&aﬁ&ﬁlegblblet[ Sl el 1ckesgeritidf, or B ooibe the -

- as obesnw conﬁ Lstering to an individual
2PRTPTIRE ‘5 {fl" U"f’reat ment a

t herapien b @adules ferrofrd@timmesirammﬂ ligidssfog BIFBYARAYE agminifygtion are
tion in conmbination with one or nore
prég‘%%iﬁtl 0 ds{%ﬁar maceutl cal ent as desecri bs(gd rier ei.Diicail
BB GPROT o S Py T g oY SPHotalg oy Y
dabamme utcma,lgpagmhamwmacmmblbamd s@cuﬁo:mahemmfmh
?e_ua galf taEiﬁs &Eﬁﬁﬁ?%&g@ﬁ%%& &%aﬂx@&éx&é.de

O agen SUC as apo ?cFr ot el n- Tn
s ec T pahAditionsal ety tterqbewe & Pt BREYPE W@Wﬂ“’ws
thel ARt MhEkred BH3E Hxlair B¢ &ssomnfh PgaiM ébh&:,nt contammg the appropriate

hol escyst oki CK- solv
aclﬁoq%gbl? Sﬁ%fn%g lb{(]g gura 1 the olg,%? %Iros ef\?q ﬁg te @aﬁ%& olvent.
Ths bd&mauadnaf &) inSayinp atah @m sni!etF%Wﬂgwgrd 19‘33001““131 weight solvents
“Sﬁgg’%ﬂﬂm%?%ﬁ%?ﬂﬁﬁm frélsanggpam nei agogl sts (for
hor H’é ePBRAERES 0 g‘%ﬂ HLEvenpay, g‘B a&tj &[
phéitaggied] sérspofition fce%amﬁmnoﬁmbﬂ@:mmmg adn'nxmg at least one
coral})lg\%fi REfL ﬁ}e%:)x/:i yx%ti%n Qcﬂgeﬁxwétm%éihﬂmﬁéﬁcai agent as described

or ophe 1H pyr.azol e- 3- car boxam de] ,
hereis] and tegetheradi PR G sts, | eptons

( t han %&Hnwoeanfe)ns mﬁﬂfatﬂihc&rtﬁhlagm:;re bal@tiidrfrang the ptoop consisting

S e e BB 0B Ruscl iR BB Sriterators-

acﬁﬁfﬁi&ﬁhptﬁr—ﬁ@.en PBA.({aq‘u adonits, msﬂgmnigggm anzlg mﬁ,miG-CoA reductase

mh'\Fﬁm AR AN o gﬁﬂ&g i émmbﬂ}’ﬁﬂ&bmiﬂ ﬁcl%ef&ﬁﬁbrate, bezafibrate,
dr oepl an rost érone or an anal 0Jg of
gfb@@é@loﬂﬂ’@tﬁ aapd thed st Ble 25l serettants f#%ﬁh raé%% gholestyramine,
coﬁétﬁ:‘él hdtIRCIe 4nd r@&fm@,@ﬁplsﬁeﬁt agenite (for dxample), axgirimgnd adenosine
ei.n_ant agoni st s sin-
i P RRRbSS ol lA0 BOpIb R, RAGH A sk HERRP . Afiotcn
convertingienasTim iahibitdra BhgictpsimiL RE?@@PF@“&W‘PFF&F‘FP&R@&?P?%1 s,

| nC.yp4s aﬂaﬁsﬁ%ame M‘rg %eﬁﬁxﬁﬁdd&tato?s ﬁalﬁﬁlmd@@mnaﬂipgl‘edwnts ina
G nci nna

hmw ﬁ?ﬁ:‘%‘ﬂ h’r % a{e n09m '““‘ L{J‘g gl%yeﬁ R&rﬁing Sbut m other non-

ant | Sts, “hi sta
hutnet ﬁpmmalsamhralgomdﬁdsmm #@veqes Cﬂ fhg%fﬁ# af apima} éB‘FI@?rPé’GP’PF“’a“e that

fuie%%ﬁ’ Lo bv@]ﬂﬂpﬂ'ﬁtﬁe ofAPHRGEERE EatinGs RUF3ASdeplor RGAIMLSs, for the

/\..u

| “E‘B%r@?‘%l)‘(’aensg{‘ie et ugerg rgggm ?Qc’gs)oupr opi onic%%ngodulammm

ottith iomabesiiinls agenns msease oudisorder fisryidgnieieigs Tandtoriepipd gpimals such
as cow{ ginﬁl@[a% Pgsfl Lc KU of glrd'ﬂw dkilb8 ﬂ%mgféaﬂﬁlﬂ?mmﬂl

t'he i nst ant dISC|O ure, to one of
é@’m@l‘o’)ﬂ%ﬂw of sych ¢ranpeppds in such seitlEs. g opp
enbodi ments, the anti-obesity agents are sel ect ed
hol mt he group consisting of orlistat, sibutram ne,
bronocri pti ne, ephedrine, leptin, and
pseudoephedrine. In a further enbodi nent, conpounds
of the present invention andigonbi nation therapies
are adm nistered in conjunction with exercise and/or
a sensible diet.
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251t is understood that the scope of

conbi nation-therapy of the conpounds of the present

invention with other anti-obesity agents, anorectic

agents, appetite suppressant and rel ated agents is
‘ﬁ&?”“ls‘io?ﬁsf‘gd to those |isted above, but incl uH@E’U'rS?P”'”"IS““
- principle any conbination with any pharmaceuti ca

agent or pharmaceutical conposition useful for the
treatment of overwei ght and obese individuals. 30It

i s understood that the scope of conbination-therapy

of the conpounds of the present invention wth other

CONBINASeUN TGRtr APeNtS is not limted to Those |isted

herein, supra_qQr infra ut includes i | centica
contiP HgPE ’Lﬁf?'ﬁpﬁzﬁ?tﬁﬁg? Tedeitrea a&%ﬁ‘?gcgg%ﬂ&p%m !

cOﬁh@diﬁm&m&ufcai beadilipaisiot ioetvlatisefhg ketivily of REP3 resemtorapadiated
%Lseg I ?r?c@@ci% and? S UibotdeRRS aQbriith BRELRE Efarbfie of %[oﬂulbiu[ﬁ%jacnwty of

Ic related di sorders.

 RUGRFpES P AsmBn R Taent o metheli i dgpe. Messbolic

reldfed Bﬁ&d&ﬁ e Rt é)hﬂe\te RbtiliaAied fwh},t;dﬂlpitbnﬁao'msspeldfdid:pteaffmﬂ diabetes
1] 1 SO
m%i{ﬁtg?, 8164 coéxgl% s assodial: g ctev&i&:hgmlti LOPut A6t kR 1d EbdaPPheart disease, “

erel rising_adm nistering
isdhemigstrildicyieahsislaftirrngiopldsty Pedherl Yaswiar Gisise gntermitient

cléulal%ﬁtﬁﬁ,eﬁ@écﬁﬁzdl YorSEARGL.E) \&ﬁcﬁﬁyﬁfﬂtap@ftoﬁﬂ) Sﬂfslﬁj'ideﬁna, post-prandlal

d of th t
B T

gl@ibﬁﬁ,l ﬁlﬂﬁbﬁ&l asidbsig katbsis, suhrﬁtanhemyee@eop@rws é‘ﬂ%ﬁﬁ*ﬁ?s@m congestlve
?‘a? %ﬁ verdid %r' k] JER M ekdl Sera\élseabd) 8ikbetic retinopathy,
ony n 0 an | n,

ur eas

ar t|n|de .or |
m@}g génerq. é’f:éﬁ ﬁ%yc%org%af Sh.r&mc renat failure,
dikBegd i;eturdpamg,snécﬂmm sjnﬂroﬁb&syadtbl)m mmmm@mme coronary heart

dlg 1@ I%uia pQ grgsa &Ebsosfs &gz&&%ﬁ%&g&%&ﬁm mﬂﬁ:&xﬁﬂﬁ:ﬁhﬁ'&n‘t ischemic

guani nown in the art),

o aracng ol egler mﬁmcﬁwwifm%‘%ém?ﬁﬁ’ém%eﬁ%‘é’@‘dma’ o

hﬁb&iglﬁeﬂde‘ﬁﬁﬁjmﬁnt%sﬁmmﬁhﬁmﬁdl gicase reaboljenechditiommpbimpaired
VO ose |
g‘WﬂP ﬁ%nlqdﬁlg:m P urxgam%q'm% ﬁ"?l?c%lsed Qﬁe%ttﬁ @R‘E@l‘c ctmn, _

I OXl SO rétors activa
smemé porestive tissue dlsmﬁﬁAFiO?t)lﬂ%g@ﬁ#@P% uiepgiveeghifigprgotheli Al
d}fsﬁtﬁétglh Ia%lmah‘gi vagélﬁﬁlcbﬁl BE In E&ﬁﬁ%ﬂo&ﬂﬂeﬁg& rgetﬁghc related
net o I tazone an
%Qﬁlﬁ @flgdq(m dqahet?s],]’gypg %efcﬁ,slﬁ% g‘e %%ucafe. toF cé/ insulin
mm@meglymmmmmmmm tlmchelkﬁ#s!e@m
dysiiiabhds L BE %Qﬁﬁ&%ﬁ%@f hIoguliﬁié'McﬁﬁHof RUP3 receptor

si'nvast at | ovast atin, atorvastatin, ﬂg{;{LLg%‘set atin

FUEasne food intake,
md&ﬁ@%ﬁﬁdnaﬁ (1[3: thelibaing of fllindS controlliog wsighti gatn, drictegsing body weight

an!é&rgg iémg rs;n)sucl'hlgﬁltﬁesi‘gsfqgl t)&s%&?]ﬁ%@ﬁ%n@ﬁmght

es t bezaf | brat

becl Wbﬂaﬁ!e commpﬂq qfﬁmlememaaﬁr— pirapsteredyap ﬁl&ﬁ?‘ﬁ Pove,
pl'ﬁl'rl@dccéthfcﬁta@ent ¢ sofmdabtwb, theyehoflidircate] infoenbifitionatit other

e i co i brate;
P r i aegeis (o it hefial ok B Bbinpdi Qb 1 8 €
istey/cipicitioms{Giserdese doresvad henein. WhFieHond, et spect of the preseat inveation
inGNEYs ERinbaS M e nent 6F a8RdtdtRRE refifd &shﬁef lulﬁﬁ.vdn@&dvelght related disorder,

niacin), antiplatel et agents '
R Al SteTF %.Pea“ﬁ‘i‘% gfd’“??%gf?ﬁ Yid
trdatifdntisl Sheraphutipaltycegieative atrioakiops drpmutmgf ttshnreserlm‘)mhon m
cogl%gxﬁ%%ne Pl Qne &t %‘f{ﬂd&ﬂ%ﬂaﬁﬂ&%ﬂ@wﬁ&h bttt R a@schib&d herein.

cap onri enal april, alacepril, delapri
lisinopril, imdapril, benazepril, ceronapri
cibi7apri|, enalaprilat fosimgpril, nnveltopril
perindopril, quinapril, spirapril, tenocapril
trandol april, and angi otensin converting enzyne

inhibitors known in the art), angiotensin IL receptor
ant agoni sts [for exanple, Insert= (and the
25potassiumsalt form], angiotensin Il receptor

ant agoni sts known in the art, adiponectin, squal ene
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pharmaceuti cal agents are adm ni stered together.
Sui t abl e pharnmaceuti cal agents that can be used in
conjunction with conpounds of the present invention

j but not limted to, anylin agonists

V@Q%ﬁ% e?mpraniintide), i nsulin secretagogues’ %ﬁ@?mwmnﬂ$1
exanpl e, GLP-1 agonists; exendin-4; insulinotropin
(NN2211); dipeptyl WO 20081005576PCT/U82007/015681
pepti dase inhibitors (for exanple, NvVP-DPP-728), acyl
CoA chol esterol acetyltransferase inhibitors (for
exanpl e, ezetimbe, eflucimbe, and |Ii ke conpounds),
- chog@abie pRArmaka6dphdenn tantinibietugadsn ¢dratrinatien mith &he compounds of

ezetim be, qu S etion/ somal
Eﬁﬁ?&?F@P8PE§ rangg%gm£rotelﬁ |5E|b|t%i%?x%(ﬁifmz ;z;
mgmmqemsf@@rmaam-?ﬁmm mb@mr@é’-FFRf R in-A (CCK-

©A) Ig%ﬂ@%%@mn Jﬂd%ﬁﬁ%ﬂm& i‘duﬁdak’dfﬂﬂi{biﬂ&s (ﬂfn&ﬁﬁlﬁrﬁlb sitstiging),

itors (for exanple, inplita i
SYI@@WB@H'PFﬂs peenisnB aepner el renRpin PE S ne Lol 5? gor example,

bmi}Qs 8, mmcwkamenwsge m@ptoematqggemmw Kreceptor

(gﬁ;@ﬁ 11X sl
n °@ﬁ§?$ﬁggﬁﬁ égﬁ& '%5? gl Kﬁke |nh|b??%?gq:§ "
dichipeplainyl)-Gymalgil 18- mﬁ% )con%tf:fatlg grnene
%g&h?&%&oﬁy ?E%Unfprsmi&p ) QuiiEl SndBighed, pkih reogtar eg‘r&msts, galanin
utarni ne-1ruc a i chasa
e
xﬂﬁaﬁtag@mgj Neose=piiol AoBEensts, Fikeamigf HeRiSrdehyskospiandrosterone or
an %layo oestgxér_gfiif) glﬂ%m%%aﬁ ot as 2 oﬂ z[illﬁgbmh@,roﬁexﬁf receptor antagonists,

Pas 5 o@.ﬂ b(l:lqu{' S
arogeriy bipGi0g BIP U IEF o1 Bras e pepic e et
nefdlrasid S &Bﬁ ﬁlﬁﬂaﬂ Akdkhicronaildie fodmo Bproemn IPDWGWF@IS Inc.,
car bo P e
Tarysqy ﬁg (8E BhG G CDH’%E!&?’ Bl infa ihH 09 8Ra 3 SoutiaBiaR e proteins

tOfS I NSuU sensitivi ty enhancers st
{AGRB) ghrmrssmpmr hufpgcatsiaiStamENe 3TPRSPIGT FUAESNISHS OpTREF Y 3E0mists,

neEORI ﬁ%ce%i a?g%hﬁ@ %&d&n&ﬁ@@@ﬁbﬁ& @etﬁ:ﬂ(fozr exhinpile] pikesitSrxine,
recept or agonl St sS.

an 8£§% e wWth
magifdol gp¢ide )Fﬁ%@ﬁF?%ﬁmxTﬁ% gﬂﬁ% on C e used by
M XiCHigr titbobiesigypaebts inchading the amﬁp@trf@m igfra e WSS O will be

g eRill ingendt.,
ey sk s D prea e

phy $1 esmsmbaiments the HHigReR Ay T’%rFSéiexm%fnztnf group consisting of
mlﬁgﬂ ) Afdirarbin, beoocriftie, ephadringclspin betbmmmo%z fogther
ni sterin o Sk oka &@hnﬂmednx
erpiggbe o pirg e b i ot fcition BhdC AR 61 iefRpiOkd bt
cﬂMh@ﬂOlaWﬁhnﬂmWé’Pf asqwklt?@f% of conpounds of the

Pr S0 indeRivdda itha® the R e aﬂmmum:emmg ofithe ovriwporyndsi of the present
:m} gtgqr;‘l[‘@}‘l o\g{;ﬁcr Bxéﬁ—gbpésp%e%gac? G LIRS iR Esub it S AR 84 refated agents

4 as a epar at e pharnaceu ica

is 1000 Hindred toitinoss lighed/zhove but indudes ispriciple 48y cPDIgsHoR P RPY

'ph&hﬂ&%hu@&:kb&q%&&h@aﬁﬁmbﬁn@@ﬁﬂh&wﬁﬁm&hmegamsnnagognwmgMand

S|ng elﬁfnp03|t|on 250THER UTI LI TI ES Anot her
P@@F the present invention rel ates
r adiTois hedeedted theo Hpoovrd Of cTRinaRoTthFTRY OG%PQFPP‘H‘B‘?S of Hpepresent

m\Ivthaornqgiha oth%gérﬂﬂcéﬁu&al @ge%% ik Rot RES@Y B théxe hibted Berbih [sigra or infra, but

I n vivo, for Iocallz nd nt tatl :
e AN ‘bt emeRsl fitee e
ingsidnfusé foRbP Ereatmee pf dnsealswg@mdslomwrldmdsﬁtﬂ‘*aéﬁﬂ fnked to
f .adi o-1 abel ed conpound. It is a further
“‘%’B’"g 9‘, ?%l S 30i nvention to devel op novel RUP3
receptor assays of which conprise such radio-I abel ed
compounds. The presenf0i nventi on enbraces
i sotopi cal | y-1abel ed conmpound of Forrmula (I)
pharmaceutically acceptable salts thereof. An
"isotopically" or "radio-I|abel ed" conpounds are those
whi ch are identical to conmpounds discl osed herein,
but for the fact that one or nore atons WO
2008/ 005576PCUUS2007/ 015681 are repl aced or -

h
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 disprgers eidition & SORBMFAERE BETBLAS ETLT

that is incorporated in the instant radio-I|abel ed
compounds wi || depend on the specific application of
t hat radi o-1abel ed conpound. For exanple, for in
vitro RUP3 receptor Iabellng and conpetition_ass VA
QMIERIY t hat i ncorporate 3,11, 14C, 82Br, RoEYS2007/015681
1311, 35S or will generally be 6 ,7,-. nnst useful

For radi o-imagi ng applications "C,12-51, 123/, 1241

131. 513r;, 7 or or "Br will 10generally be nost

useful. It is under stood that a )

"radi o-| abel ed" or "l abel ed conpound” is a conpound

.of pr d VRS G R GRHESE tRthirdefBdla disease,
eekéggﬁﬁﬁhq%ﬁnkh%n“%%ﬁgénbodlqgﬁts t he radl nucl.i de

T}ftstenng to an

indhZduh] in n@é‘_lﬁ)faﬁ’cﬂ i diHent Libdcipg@ticalls cif@pveczahduyt q»raig@q of @ compound of
theé:,&%g %‘%ﬁffg‘ hox: %11%&5%% at 1&@ N ﬁﬁnﬁﬁe@héﬁ%«sﬂ’: seleBted from the

or s tlssue C|str|but|on

groap saysting of: StfmmlwrsdEr prormpls, ehBrids BB B HRFPR L and other
sulﬁﬂgfu%érﬂn GonliS 8k Qﬁﬁﬁmgitﬁuwgﬁwxmﬂle,trb@&ua& neliegifnide and other

substltutlon heavheg |squ
meghitifides iknewT 1w the mﬁg% g? al n ?ﬁerageutlc "
me&ﬂx\ﬁﬂﬁ] \(bag R, mlmgesfmm grtoaerty ammsq iphibiterp [foy epmple,

ng @r‘r&%‘% prﬁ@%ivaﬁdg%;n (gé %rgcfng&?{e‘g’ in s oﬁgﬁaﬁ and o-
gllﬁbﬂidh&ﬂﬁhﬁﬁﬁe kno\nhsm theprd @bﬂoylsmada@'pb@ragwwg@re@qptqrﬂéx L., .
PPREZH g%ém did rtgo‘?-'éia . CLIHENRS Fbhitaddfe, CRRIHERA! ﬁ&oé‘!i)hzone, GW-.

Focadur es anal 0gous t o t hose d|sclo G
208546, GORENEL o PP AR arrgosista levasin therrty inspin. iy Fﬁ“’ﬁg‘m -
cﬁ%&&&&@ﬁhﬁﬁ&% &'m[ &Qﬁbﬁ GofrSagamt prfaﬁi&ta&: and its sodmm salf, simvastatin,
non-i-sot opi call abeled reagent .. ;
lovagiptif sOTvRFAHD. QpiRstaiin. FEVasFil: HiSEvesalh, %@ﬁﬁﬂé&mm
and HVEBTB A redubtagighibitbrileionm dethe tmrsb chaldstgtoldgvierigs dpugg(for example,
ﬁb%tte%r%at En%erdE %@:&Eﬁﬁ&te‘ ﬂecidilf‘até? SERS) Siphiibiahs clkﬂb‘ﬁﬁﬁfel, ﬂﬁﬁbrate

it ok b S B s RRE it

pe or
thod bR mqtunm kb&@ﬁ fiRe art; bile acld Sqvestrets \tzhaﬂ:emhk;ﬂg; clﬁcﬁq:styramme

LB A AR S T e

 npptrbaR oot oS S BRI A48 W e

coﬂ\%ﬁiﬁgf Qbyn@ inNibiteRd @&(Hxﬁﬂrqﬂe Qéptbfitel, dnblapril, daepdlliddapril; gamipril,

e e TS B EEE Bt gL o,

pefinobdi\auingil spiGatih ltegmceprﬁaéméq F i EIpEIOFFTIST GIRYEAg enzyme

mﬁﬂtngs Blo0s6alE ﬁrtﬁ Rgidbdsih Iweeélﬂfr aBiaghisS{TRE icfdrgpl@ Gdshnznt(ynd the

po F%lgg ?é % gn ? angio lé‘:rltsr r%gl!gg En%gs ?IL véqg Ak l&&aﬁcﬁﬂi)nechn squalene

sylﬁﬁisﬁhmdbﬂtdie{fb&km]nple (Shus[bqs[’ld?d@me@whl-p@mﬁémthoxy] phosphinyl}-
4 ha exxgg S I Ve?u ancsullc ﬁ%%&d?&mm potddkint st m-@ﬂ g9l 0hnd squalene

foups such as ald des
sywbtscsnelybﬂqr&mowgﬂw casbapdihe ke Paee R » fuethods of the

r&%%&%ﬁ%@c&&?&ﬂﬁé Gﬂtﬁﬁﬁ'i:scnt invention €Bd t]Rad@unch.mcal age:nts are

Ljthium AlLu CREMES: dthe -
adE’f’Fsé?r 2 %ié't é"mpﬂal nos%%eﬂtgocr%gl ?uéla biﬂﬁgl?:r?f I C tion and the
phamtacwmalesentdareains@me@é@ﬁ%@? precursors c¢ontaining

red %‘:t@ﬂﬂ@ dﬁﬂﬁe{:mge% QidP&m DY Gkedas cajubletiyicieith compounds of the

ket gnes, and the.
pr%entﬂvequwxg%%ng{ Bgtg ged 3, prylin agoms%ﬁ&?exﬁrg) Hramlmhde) insulin
sedromigigues(for e poiln GLFr begristor sxeBtiofit lampwpéb&i#%b@a%?f@m
protons to tritiumgas in the presence of a suitable
cat al yst. 21
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E. N-Medw ation using Methyl lodide_ This procedure

is usually enployed to prepare O-nethyl or N nethyl
(3H) products by treating appropriate precursors with
whY 8'3&% i fic activity nethyl iodide (311). ;HI%SZOO'HMSSSI

met n general allows for higher specific

activity, such as for exanple, about 70-90 C /ol .

10A radi o-1 abel ed RUP3 receptor conpound of present

i nvention can be used in a screening assay to

i dentify/eval uate conpounds. In general terns, a

new y synthesized or identified conpound (i.e., test
peﬁﬁﬂiﬁﬂﬁlﬁﬂl}orﬁ dor daempl AVRADEB-728) 2dyl Soh Bhdl¢stoypol pertylamglmse
mh1 1t Q% e%rv; 108 e, Qfll.h:ﬂpigL a3 ﬁﬁ!&%ﬂ@dspﬁh&é%&ml absorptlon

eftion to t 10JP3 receptor r di
mlmh@ma&f@ﬂ%@ﬂ@f“@@k%?%ﬁﬁ?ﬂ?ﬁ& ﬂaﬂ‘i?swaléttdé @ﬁtﬂfﬂq gﬁgf ‘transfer
proteia HitBbitoR 8 SLhnG M PL204 1 40 TTLTS, OEESE RS limwenippuds), microsomal

' 1 5f he_bi ndi RUP
tri @]égfe'%rgf; tg'{xrggcr {Jrg)te:u{] ﬁoﬁa &ﬁr Slehxgﬁaﬁgﬁﬁg aﬂh fl&c(%lrﬁbounds),

chbnhabadomwmm{ﬂexmlmy&rﬂekeucnve@mﬁanbllﬁuaﬁ’& npogulators (for

cxgxg e BH133296 SR 1 colpoR 88, BoBadighBRE pﬁthﬁa} Abalidts, like inhibitors
ound has an 1050 Ies§ t han gbout

of FFRSIH BFOSiE BRRIPHATES T EF IR SIS R e dombPynds a _
inhiBfidis binaraibefctd0s-phbkphaienmydiitrangfierese 6T Ah oefmpeepds influencing a

t he lteﬁeg?@c %&c eﬁﬂ&ﬁﬁ&? liﬂtpinjl&&s l:fgcl otsé]@-B @9%6 é(ﬂ?Pase)

di ment thelabeledgf ﬂ g .
mhasoraof fmstogfbl Hdiphespbaisa Folif- Bfaif) Npbipreeh g X"‘%ﬂ’ osphorylase
(EN.YREEon mbn&tb gnd mmﬂofphhtphbémipyhasteaﬂb¢:&1Qase

e

mﬁdiha Beaﬂhmu tntAndis, pﬂﬂbﬂaﬂd’f gwtrgtqu}pﬁyu;& e1-agvenerg¢ antagonists and retinoid

% & (gg&? %j;lg# abel ed i nhi bi-tor has an 1C50 | ess
ﬁ?ﬁ%aou 1 gM Asvmllbere %mzed th .
of - U acHEHES IS PRETEIUSUE 1 PETAOPT SBLAUHPY BEos te

re%a%&% 2SR BmBd¥ntB AT dobrpbikrdrof theHpsent dfvettionsed phariareutivgl agent,

l 1T}
o 2 RS G DRl S5 A RE R, i
ditugwarte s dessribiidwesimations. end pdmipiiering the H‘ﬁiﬁ\’?ﬁ SRR e orlly or
ndfordil@sk ?imalrﬁ%‘éeﬁﬂc& S Ein. Wasepéonyoinatorarmixiurt af categbunds of

R NG T AT S —

thé\denpsttic et cant bs rhdaedsst assharate pharmaccuticab prappefitions given at the

WL i £ gt"fﬂneg e ORI 3AEEcah B8 biveR bsTalsingle composition.
z‘E}{:q’)iﬁl%%praguﬁ"er Dawl e)? rats (Harlan, San D ego, CA) -
wei ghi ng approxi mately 350-375g were fasted for 16

ofvamrsusEndTmEs don y grouped (1 6) to receive a RUP3

agonj st.. X vAELoh K8 a -labeled compounds that would be

2008&%%%%%%‘%@;‘6%58%7/ 015681 ten%daoslab lrde élnéﬁol e alet 4

usgfbnat oy RO P RIGE DY SBA PR POk T GTECh AR 2 T ) O B 22
qulahtifBtir thd RUBS ﬁecéﬁtoxhh aade giuqnmsmcmﬁnghme srsidor idgitifigpeaRUP3

'reg?g,cﬁmﬁ L AR el AP AN A1 FOERGT. DO Bhbhict of s

dhi Al Ster e er ve
inbgrtieosodorden oVl BPE ettt @sey's Hwih @@gflsec%fhfa%fﬁaﬁbded
olddé. M nutes after adm nistration of test conpound,

Ievels of bl.ood ose were q fﬁﬁﬂﬁh
r at sWﬁé?%‘e%fd’Fﬁeﬂ?‘gl eé‘ﬁ’é%? SHEYPR oﬁg,ﬂ%%@%&%g@ﬁ ofFame M
phiaghicguticBloadenblrcelisthameel Wnditapicalid) rQE “radio-labeled” compounds are
those which are identical to compounds disclosed herein, but for the fact that one or more atoms

22
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then taken 30 nin, 60 r.nn‘ and 120 min after this
time. The R1JP3 agonist,” 4-]6-(6-
nmet hanesul f onyl- 2- net hyI pyri di n- 3-yl ami no) - 5- | net hyI

-pyrim di n-4-yl oxyl - pi peri di ne-. 1-carboxylic a

W&d"ﬁ?ﬁ%?‘; ester [Formula (1)), showed a 38% %5@32007’015681

percent inhibition of glucose excur si on, avenged

across the six aninmals in the treatnment group. This

denonstrates that the RUP3 agai nst, 4- '

10[ 6- ( 6- met hanesul forryl- 2- net hyl - pyri di n- 3- ylan1no)

5-nmet hyl - pyri m di n- 4-yl oxy) - pi pericline-1- carboxylic
anﬁeﬂéxﬁﬁﬂﬁbamykd&ﬁ&ﬁﬁmnhﬁM@ﬁﬁduhhoﬁdﬁgkm@@smuﬂﬁm@ﬁﬁnmtﬁmnﬂm

al | en h. gl.u
LR S e
radioryichies ﬂwsmsbefmmmwwamwuad% ¥idhe wEEBHpYTeR paudsput arenot

=.—r

zmsl@h & @s@ qmahmlmﬂn adudridhd, |’anis@whhéh RIPB: roapt'@, °C, “C,

T

thalt hsgﬂsrmra%m intHrensRPRdiodetelsd compends will @ﬂparb?eqnéhe specific application
ofhaaraa éabeféﬁ'wrg 8, @J, &gawlf& ik eroqumcépa@@beshg%a h

I ol soto

: n anu Ssay.f 0. ) Iuat n
 copition pisAY T‘WP“&‘SF‘@%’P‘“EB o ot S TR R or Wil giferally be

mésLERHIL OF or redfiAiniagthiz @prtiostcel " &UPB, 'TH D Wi B R P RudrdBr will

gm(t%%gJ can be uﬁfd in a screening assay to
. Y eVE Uat e conpounds. In general terns,

newlsnsmmwﬂzaéa “radioflehsled " for Slgb eediis *’e°°mPP‘é§‘t°fPfesm‘
imbeR RO alipiifte®M adabkaing ehafodtclide Sln&bllnk bahyodirﬁeﬂtﬁﬁm&tmuchde

th | abehed g0 d: f F la (1
mfebfcten%%m%w%cm v S A
ConySErieinctdpicatie labeleditamriopsisis 0§ the GEERS iSOt Ay ig compomd

7 anﬁ/-gy sub&fateaﬁgﬁe(ﬂt L8 EE 31l doflR Rehbbinchits ﬁlebhdiﬂfiuﬂ@etaﬁ and/ or ”C

S:25r ecept or dlrectl correl es.toits
‘S‘{S‘?R‘fﬂi‘rﬁ gsegflfﬂil ﬁf’-‘{e\fﬁ'&F tﬁgﬁlfﬂ'e §Lt axier ﬁ%t%ﬁ%ph as deutenum .
(1.£.£CH plag hfford S5AYD m@mﬁm@m RioN@rRIECERROplic stability

PP BT Bl oo B R TRAGAE ) et

sofe picurgtapcasg ISH@H*&#};F@P&E 3’85“@%”@'6% g the FrgsegpogFation can generally be
rﬁiaﬁafb? %lﬁmﬂgqar&a&«res]aﬁaﬁgmﬂ ksthpse dmmecgmwsdhmssmpm and

50/ C. ¢
G g!gg,n rgs‘r?ri%l%: g %gﬂ; r#’b%ga%%gyfttf%epes Q&%lcally labeled
redpehtf élthe( syRQirehit nietbp@sghat 3G usefil amprliacusged infray ) Morgpyer, dishpud be
unfﬁﬁ‘gt@%éotﬁﬁgll%?ﬁk fadohid EftedBin E&E&%ﬂtg&)& oF ibe inveitnlchd bidther the
or m nut es r ot or
s A o ORGP AL T e SR o dtpiape pf mon-
radfiegpeee isotdpenM EDTA, pH 7.4 and honogeni zed with a 50
normg Aap ety ol I oRiniti Hak bDep e é‘% Compomnds o
SPBAHEIF FCHOUE R TR GIYPRCE S5 Ve St i the S OFBesdtphfie metmods
camseﬁked for bih ixdérrvgdiaie eatiie fivil epmprsmd, ﬁonexahelﬂamsaporatmg activity levels
@ ?n%ﬁg&ﬁgﬁgﬁﬁg\ﬁgsegﬂn‘b&ﬁoﬁ Qe a%Q'ol'l'BvaUt es and then
I'nL_of [ ncu 20

ation _buffer_(

100 4l GaalKEC ccuptpgn ity Tritgrades s ' FSH%‘%"WP’%/EF #@H specific
achiatylRyRtks bid feQEHES nﬁa@nﬁmmmé wcamerspel | et and

" 5ho |zed d
ml;%glg DR éﬁ’g‘“éng%:%?n}l‘ g e T ng' g&{“y %‘E%ﬂm"pm’wm

reqmmnwm @nmwnmmfenq@pmlarwpwha%fléffha*fi%elﬁf‘ms lactones,
estés] 443 thekeBRL Bradford protein assay.
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B. BI NDI NG ASSAY For total binding, a total

-Vol une of 50ul of appropriately diluted nenbranes

(diluted in assay buffer containing 50rnM"'his HQ (pH -
M MyC12, and 1rnNl EDTA; 5-5Qug 10p

‘Izga%l 35%6?0 96-wel | pol ypropyl ene mcrotiter E?ﬁ@da;""““

foll owed by addition of 100ul of assay buffer and

50ul of Radi ol abel ed RUP3 Ligand. For nonspecific

bi ndi ng, 50 pl of assay buffer is added instead of

100ul and an additional 50ul of 10ul/1 cold R1IUP3 is

added before 50pl1 of Radi ol abel ed RUP3 Ligand is

?d d e.fél onﬁhm&sﬂmwdﬁemmmmmjm BH }r-mptmpgc eifffany groducts at
o 1 L . r ucible functiona
ahfués't mewg? ﬁspﬁg}i vﬁles Ipa(:f‘lso ?rggm wa S educible functional

terlng ass tes t
grévpe swplassldehydes, ketones, 1actones, esters, and the like.

15. BeVAGaadHhGinbhird mremgstmm@a@e Iﬁa&m&bbmmm
pl ata harvester followe h| no I’ u%%lg%gst
ol eRaanggRb o PHPS it AT R 5 PR ORRELET of S pidhy
bot tm rN-(Met’ﬁ)Mmﬁ it siethghiogitalE] a’ﬂes woeddurg is ngy egfployed to
%ﬁ: (9 €1 4P g’l@ﬂlg}xq H)}rmg%yhgatﬁx Ghpréfiate pr&!%ﬁsois%th%ﬁgh specific
an

S are ' ates are

| cou
actiyity rmﬂDM‘@FCE’Ig g apetfiof iy &ﬁPFra‘rﬁ“ewa Fﬂ‘é‘}g%"fr—SBW‘%"oﬁ?ﬂ‘BB’n’é“’h as for

xg.g?qgegbbﬁtlmmomcﬂas i nstead of addi ng 100ul of assay

tﬁ:,l-]"lo’lgellle]a lg%l’of %&fp%l" c!}méoq‘.lng gl%rjesléﬁtqﬁetnﬁ can bc used mya

scaelldng assay toRdeB@iyfsialugte W@‘!@b@ SSETREEIPS 4 7574Y ‘Ze or .
ld&%hw&%}o 1.d DRt ajmws&mfea fd>rl’itsfab1aib|tyr¢aia&a:5u&hhg of the
and 03

t t t
b LS i WA AR A B e
abif/of a kit borpomnd of cospRla it theZ SadRuAEE1d cpameums” ﬁathﬁ gﬂ-‘sent invention

fox( éhb gindmg %5@3 }{U§B CebtbCailtb Mo Glated 1 iRBiRIAHFEMLO! T est

t he dlfference _of .tot in
m n u@%ﬁ?@gﬁé [SeRPTUREs o hrRTTRGL CRYSEY %fﬁ W{fm%tog B one
en-?daaﬁheﬁat e Ribaed aﬂap()mm Habén JOsSBRER abéuﬂses MG Drapotbercimbodiment

fiﬁ}l 3 thebrg{l{fer fess d%mgﬁ?&&ge epén%%w{‘erm Pent the labeled

cof-rfpﬁmdaﬁs b edsitm s po pye nx:y,qt wethet ogbaditheng ths labied ¢ompound

o 20 gy Boh o) R L itk Eoa R B b d Bbitr s an 1Cso
ledsrisanabout Gelt pMyin sh:ll YyeCaiptlier (:xj;b@rp@]t the labelgd inhibitor hm;%o less than

b%llit]o dl d.ll\gl., O&ﬁ%{ &%ﬁkp&&&r&nﬁﬂgiageﬁ@pnﬁilbﬁgr tByBSIcso less than

I'n the assay and Kr, is the dissociation -
abomrﬂsﬁoamﬁvfof a Radi o- | abel ed RUP3 Li gand det ern ned

i ndepe {het.; SAUEGhetd ofge pRaal triverion necd¥ot be
/ U‘%%

2008/ 005576P 015681 Exa
DB S B PV RPT O AT TRRT P SURFRS PLIERE otjecs

adﬁraﬂt:ig&erandl hévebfeataree df thip invientiohotill bedorng aaResgnd Fashose villed in the art
up 09 l&%ﬂﬁn gi‘@l 1fowi lgélthéiﬁ&h \tvﬁcﬁ e 'i:ﬁ@fdetﬂﬁufﬂe Elﬁxsﬁ'shﬁe and not

FPAvent | on out, ovvever [imting the invention
intepdadie bplPitingu| ars of these exanpl es. The conpounds

. EXAMPLES _
Example 1: In vive effects of a RUP3 Agonist on glucose homeostasis in rats.
General Procedure - Oral Glucose tolerance test (0GTT)
Male Sprague Dawley rats (Harlan, San Diego, CA) weighing approximately 350-375g were
fasted for 16 hours and randomly grouped (1=6) to receive a RUP3 agonist at 0.3, 3 or 30 mg/ke.
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descri bed herein are naned according to the CS

ChenDraw Utra Version 7.0.1. In certain instances
conmon nanes are used and it is understood that these
comon nanes woul d be recogni zed by those skilled in

WR 200809557 Cheni st ry: Proton nucl ear magneti c PEIERZIERIS681
(' HNVR) spectra were recorded on a 10Varian Mercury

Vx- 400 equi pped with a 4 nucleus auto switchable .

" probe and z-gradient era Bruker Avance-400 equi pped

with a QNP (Qui dNucl eus Probe) or a BBl (Broad Band
Inverse). and z-iradient. Chemical shifts are given

' 0 d%%f 5o BELAT Jnlaf%)p\géé &QEQe n\éécﬁ toh Qolix@6 2 e Ale5. OAYEIRIO, levels of

use as rererence. atl on r use
bloa@, glf;g}sp Wors essessed ng g]éu(:omeg:r @c&B %( tage, ??c% ﬁ): sgcs), and
ratéht b@hinifered Bitbet ireﬁic&t(zo%ohydrm@ﬁm@d-bewmm or fest compound.

lrradlatlo vere. c o .
i M e L o T

| mmﬁma@g’ﬂwd(e‘m@? mWéasatBé?w . Hoighinss ey ns were

hi%iélnﬁ C&Dmnp.ﬁne RET RlnQE thibHine.| P aURBHEouTR] DIFFEDPhY
hrel

prep TLC) waspr efor d on PK SI|I ¢
SRR T o iR A fighidnd ] byt
aclﬂ @f)ﬁrloﬁﬂ eQstFenuia (B, hoeed g2f%e g@#lkmm]:gq}ﬂgﬁqg of g@pﬁ@ gxcursion,

avm’aag'ced acrosg %1&%%91 0 M FCltthent BAR OTtA! deRiBndt@s QRN tR: RUIP3 agonist, 4-

rotary eva orator I|te55<;x§i"l 1S e]-
méwhmwfa@ﬂﬁamﬂyéwmm?- At pwey
carbdlfic adilPlsbpr iy Eter, 1ds@rcibilod El%posShﬂm'a@#kali&xtgwmﬂth ohppE. . .
system controll er: SCL-10A VP, Shinmadzu | nc;
UV- Det ector: SPD-10A VP, Shimadzu |Inc; Aut osarrpl er: -
Eﬁﬁn@id—ﬁﬁslemrBLW@éﬁéntlfl c; Mass spectroneter: APk
150 X Wifidh +d Weleetioan dsspritay heeinl ertheléddE%or Sgaleating a test

comppRan IR gk e B A B o ey

 gefhillynaghiuss  ndiolabiicDited trfhe REPBracgpon sAent 815 Yig frkpown ligands

fo &RUQ’% BN radicAduisltheddd, d-,ohl@&dide 6£FcﬁnhﬁQI) chafise Iabeled with a.
SS spect ometer API 150EX \g) g{rqg ) %;?thotheRUI’s
radjpispters and pyedpErngssaY,fon %g%‘ FSm i

redeféanpl e 3.1: Preparation of

4 Hyg %é&b@feg ﬁ'ﬂ]ﬁ I&Q%ﬁé\mﬁ 3F PO (?) cﬁﬁige w28 lﬁ{@ﬁ:}c‘tlemng assay to

. ldqmﬁwvabwgpwés fa gfngpga?gngsla% y%[’nedzga entl(%ined compound {.c.,

i duS @RAP Bwvatdagsh Bor s amu@mﬁ:dlme buﬁiikig ofitis] “adiglebeled compound
of Fo! C lzb{lf?rgﬁhg rece toli') A%F i O$ tﬁedabhﬁy &Qoﬁpk’t@ q‘@&x N 24adio-

1 SOpP r onnat e

- latelpd wempoung @@qulag{m oﬁﬁmn tafigled RYB3 Lxgand'for thc bmdmg to the RUP3

ree P8 GRARY Z&%ﬂs@&@&ﬁ&ﬁé&ﬁﬁﬁy aftiedstdompmingeo G RUPS régeptor.
mai ntaining a tenperature of 10-15 C. The reaction
m xture was stirred for an additi onal 2handthen

 ASSAY FROXDCOLFOR NECERMINING BEGERFEE:

dri egd ovepruyMIRREERR PREPARAMON Was renoved under
NS B Gt G, £8P e
re&a{og gﬁ@& F % w@iﬂﬂ@&r 151&3&15128%% gromc tie:dish @R 4mpurs (75%
-1 I,.r er
g i hange i e 0Bl kR Pﬁ’?&%i?%“ﬂ (20mM
H(}:m +20 hw BD03, ()Hﬁ 4) B8 celigwes tl(emccrsnwed in adtyckopgn

1\‘3§M h 5’6@1}%@{ @k 28130 %tor) Subsequmﬂy, the pelletwas
mef

regpfp l > umIvP Eg{lgy rﬁ ’9 t?xﬁo%le&gecﬂnl\r/i% Q%L Dounce
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805 ”ﬁ %ee t' was‘h ﬁhﬁ%ﬁ?%

-NO(CuOTD2Ph, ,:S N ONa P41-12-NH HN -NH 10A mi xture
of lisrono-2-nethyl pyridin-3-amne (40.0 g, 214
nunol ), sodi um et hauesul finate (87.3 g, 855 mml),

trifluoronet hanesul f onat e- benzene
V?@%&)EMSQ 21 4 ol and N . EOMBL 7015681

. N2- di net hyl et hane- 1, 2-di am ne(10.8 g, 21.4 innol) in
DVBO (300 rnL) was heated at 150C for four hours,
cool ed, and 1120 (100 nmL) was added. The dark brown
solution was extracted with ethyl acetate (6 x 30
m.). The organic |ayer was washed with 1120 15(100

xmageniz& ah@ ‘i&'ﬁcem@@cd Thﬁcr&&’dﬁ&tﬁhé Aipernatad; the ixabts were stored at -
s vt eg&&g@ﬁﬁ fee for 20

mxﬁtkhf%Q@lthm ammmoﬂmutauon nttoe 20 HepgsyhgMMeChel 00 mM NaCl, pH
7.4) hddeli 2R m&@g&e%ﬁ %@&emo r28)6pehd tHe ctie ﬁi’embﬁdtjﬁﬁ]dt and
pressure, a _.Soll I Q reC|
hopgeniet Wit EpaRFER BITN0 LoV B PRt f I dfihs m sqine 6. The
corcdtrabioglof A iare prateit mmmme nsm@aaBRLMmd proiein assay.
cal %ul at (G A N202S: 186.1, Found: LCMS mlz =

1871 20 400 Mz 3). 62.
| - 1For @ta]}gm(lgg agqgl)volquc@g 5% et amnat)?Iy Glj}utftam%pmnﬁ (@Hm:d m
sg?bufﬁel a.amauzng M Trik 5B (31745 1 OridM ey and LreM3EISTA; 5-50ug

H%iclzl @E %ellllﬁﬂygrqpyiene cﬁoyﬁr lates l}g\rxﬁc% léy ?ddmoE of 100ul of
assﬁ& buffst el Shul M&e}e@nﬂﬁm Ligand. For nonspecific binding, 50 ul of assay

buéer 15 a«:{a&} ? _éingﬁé}y %%@X&ﬁr.a?sélh b QRN doilt REP3 £udded before 50p1

ure o - -nltropérldlne(loomge
of Rediolsheled REFQ Lizsa dndded r?ém%ssatﬁ thepipebpied atgogyn teogpratute for 60-

126 FRHules] Thd Wihg é&@oﬂh)teﬂﬂﬁﬁtﬁtﬂyﬁﬂ%ﬁssa&@ms fhrough a Microplate

ﬁ(ﬁ%@%@q g%ﬁ% x%%iate )B&an%gﬁ bé’ um %@Q;}} owed by

waklge Widoaib st mM TrRFCE ok Jé@p@ra@mg&tf’%ﬂa% Eh% F‘t"é’t"'@%fﬂ of the
ﬁlﬂﬁg? Braflaldse UL BOA &@Bﬁ;ﬂm WSk RGHEM 10 JRB weD) théltop of the plates

ected was. Q055/6P /US 07/015 1
%Wafﬁ%ﬁf%fwP T E‘f? Gopiiee: For compound

: coﬁspmhe shudibs, thseal ofsddiogl 1Qvhoiemy buﬂ”ari ?t@lﬂeqi apmm@ﬂv diluted test -

com utna txs adg a g?]{q!éﬁr%ig v&ﬁé Forlfdea W&ﬁﬁﬁi}n% 56‘ ulle Raldiolabeled RUP3

trate was col |l ected. The sol vent
ngm evaporat ed fromthe filtrate under reduced

pre@uredﬂfgﬁygﬁmstitl e conmpound (87.0 g, 87% as
a yellow soli
&7 i Rt s e et RS T AN £ 0 B e g e of

cofjcsitrtions chBtee puch: thfptepeiddle dess wepald cause about 50% inhibition of a Radio-
R&}%szﬁﬁéﬁg hiet fs Sakherd biiid i€l iHe-=Bsentd oTeest AN (Bo) is the

suspensi on_of zinc dust. 1. nol
it bRIo R R LREGE (I PSaPL O RE (0 gt Ry ifc bindng
(inviESpradikecs tetopwipsed) (B)ds e diffsrapfe of dlsplacemcnt binding (Bp) minus non-

spe?mf{ﬁtlm &Sﬁg‘eﬁj&% Sk LR Mo thikibia ey fek;SUnE&uWe, logit-log plot of %

B/Bo vs. concentration of test compound.
K; is caleunlated by the Cheng and Prustoff transformation:
K;=1Cso / (1+H{L]/Kp)
where [L] is the concentration of 2 Radio-labeled RUP3 Ligand used in the assay and Kp
is the dissociation constant of a Radio-labeled RUP3 Ligand determined independently under the

sarne binding conditions.
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10(87.0 g, 401 rninol) in ethyl acetate (500 a) via
an addition funnel it 0O C. The niixture was stin-ed
at roomtenperature for 17 h and filtered tbrm gh
ntel"' The filtrate was then eXtracted with eth
"’g@é‘{‘@?"é?"ﬁhe organi ¢ phase was separated, dr ngrUgé)nglssm
MpSH4, filtered, and concentrated. The resi due was
recrystallized fromethanol to give the title
conpound (343 g, 46% as a solid. Exact nass
cal cul ated for Cal ON202S: 186.1, Found: LCMS nth =
187.2 1504+10. Exanple 3.4: Preparation of
4- (6-Chl oro- S-net hyl - pyri m di n- 4-yl oxy) - pi peri di ne-1-
carboxylic Acid |sopropyl Ester. 20To a solution of

Esagppr3opyl 4- hydr oxypi peri di ne- 1-car boxyl ate (29.0 g,

155 mbaqpamds ke @@ boEa theinshibydipye funthel iestra28bpthe '

ol el L e i

witiholig osehverp Viiniimg dte mve@hmmtthﬂrpm@u}wf thepreexamplgy; The compounds

RALS dck b@RE fb e DR MmO U 0R 67 @ NN certain
de%%&geﬁﬁx@%g or ga‘I:m c ghase @%?t %ihe V\ét r}n&rﬂ ne. I:H(?be ,
ingngeE AR MERMRRET TR A7 B U8 ‘%%% fiTtere ‘a
redophie &I by thbse didliddia fheesi. due was purified: 25by col urm

chr el ﬁ’b ofd ﬁl&&: Maﬁ& lwesre recorded ona
oo e T A T
Briadlr iA2/kek M08 Qiippdd Svith.a (RARI(@liad NGbelisProte) or =BBI(Brord Band Inverse)

f('lﬁ gmé‘zﬁ CIHTang s_hi(ﬁéﬁre (%Iil/lj{_e% an %@%1 (é:%@) With thrJ r%slﬁnag golvcnt

sighalli@ed &5 refRrepfye. NIGB abbrggationf arp uﬁ)d as @IWS 3 B%n%l‘ﬁﬁ -Zd%blet, te=
tné] %g “»'(q%ﬁt@ét; md- nml%j,zbrlﬂzbma]d ﬂmroﬁzaﬁe?uﬁdx%né wre ciried out using the

Ergyaﬁif&éesw (géf% 208! O?‘I?m L?ye grz‘:{hg%'ﬁgé)]Was perfomed on
silibd Gel( 8- Hyha (Manck)s plepoapy- t@nfimehyhrowpmfmgﬁy X~ Vrppreformed. on

m{@%t FAVARY Jd A qul%fey heﬁu&,m)p&w céluﬁﬁ%m%ahagiﬁyﬁy WasAairidd out on a
Sopro é\)’/@r

E
silpa gglce 161311:561{@5: 60 9.?!1-33[]9 Fimwﬁvag%%% was fine_ in vacuo

onl E}Bi&hb&lﬁﬁ drvﬁpc&ﬂbﬂ CBiite 65 @pyds vest during pBlading AlWBiogs. . .
(s. 1%CM9 sﬂe;&g\"i‘ BES %fz&ea?éﬁpé HBXbT@Y §m5&u%myi R Gystem

um acet ate

cogtrﬂ&f) S%]()A VP, Shimadzn -Detector‘ SPD-10A (VP Shmzargu Inc;

tet-rc’.t(smps toalls, L edp Soidhtifietiviaa x@ccirqnh@@phabl 50%8] mp@rurbo fon

Sﬂ’%”'r% %@)é%ﬂﬁ( éb&mgdﬁ'llﬁlm{m?l I n gl Oggh\é‘%%g-w _
Shivarizh daxt E@L@tsy@mcwmoﬂg SCL-PAA Weghippdm s L Yirstsigs SPD-10A

@%ﬂﬁ&%@m‘eﬂ Atoshhpfr-an8 186 Baddea, Gilsbh 2] Myds speabmtier: APT
he organjc. | ayer was @@gﬁgtsed washed with brine,

R e LS eV 0 e B “4nd concentrated. The
Sdfeard Masghtoai h88 was first purified by colum
chr omat ography on sidica gel using hexane/ethyl

acetate (1:1, v/v) and then recrystallized, fr
Cxmnladdi Prepagptins "tfﬁéﬂlf'ff'P%P‘é'Sﬁé'&é‘ﬁcF”{%”"?'é‘A "3‘9’%"*’5‘ Ester.

a white solid. Exact rras cuI ated for
C211129N5058 463. 2, F fez = 464.3 (MtFr); -
"H NVR (400 MHz, CDCL3) 8 . 632 Hz, 6 H),

176179(m2|—|),198 (m.-
H) , 42 reBnqtisallystied solytipn(of ‘thdlym)lper@ng 71033 a@% Ppimoby and NA-
dl@proléfléﬂylgmﬁghﬁﬁ ik, B0 mthoH4n (RBlotomedmnd(132)ras cdoléd)to 10 °C

| un%cr %ut»og o;'lzqﬁfpy] &t %%?raxate?& 0 gz glicgluérg Sﬂlﬁnﬁ 534 n‘k‘&ﬂ) was
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Exanpl e 4: Protocol for RITP3 Dose Responses in

Mel anophor es Mel anophores are maintained in culture

as reported by Potenza, M N and Lerner, It R, 20in

Research, Vol. 5,372-378, 1992 :

‘ﬂ)ans@{sct ed with the RUP3 expression vector 007015681

usi ng el ectroporation. Follow ng el ectroporation, the
transfected cells are plated into 96 well plates for
the assay. The cells are then allowed to grow for 48

hours in order to both recover fromthe

el ectroporation procedure and attain nmaxi mal receptor
ad@snﬁ@sﬁeemlmj RSty 4 feepasse\f days °¢.hEhapeohpmmixture was

n. th i u é&
w5 L IRl 25 b e Sk PO A NICIY 2050 it v
dna«a:wr Mgao.a podsthel SRlEITONRS TEROYSE YRR BPIBpERIGSFRTE [fegtve the fitle
apos @5%) & d@l&&awmblbﬁaem Bhat MaANRIchiates e CHANO,: 187.1,

res onse to_| owered, cANI P _
e e ek M g8 engs 1o @ -

G.JMIer)m.@rmu H)O1. 36, ee—m 208 @f, 2{H)e3.806mh, 3 Fh69h6e, 1 H).

effect of this is a significant decrease in the

absor bance reading of the cell nonolayer in the we
Exraplad Prapagtion ofes!rrﬁrhyr—@we@rsﬂlamﬁ)nmmr%w&ﬁ%wm D-

i'n nelatonin, the cells beconme conpletely oo

pi G Njk,2e8gr egat ed.g 5At t hi s(cpoimiPhad_ - bas el

absorfpance readin gs col ' ecteg.—Serial di.l ut opk_of

t est gkpds are- tﬂé‘ﬁ addee-MoHiike plate and™ NH2

R P g B g g

ar CA N response to these
matipoesslioetd (7P 862 meiod, cenmer(Ph f?%ﬁtf‘s‘i’@&ﬁ“é‘f* é"mple"

(6.8 31 ahE6 Rbd Jva@rkdinr&lgﬂ&menel-dmﬂaémmb @f 3.4 AfrioBin DNMISO (300

bR By A BT LB S ornn

solutiafwasgxeadtddgtith ethy edeite(08-36 3P Fherasanirjayer Pagwashed with H,O

a )ll% Glindvd ﬁé\w erl%e{ﬁqééb%?fa?é%@ b&&@?ﬁftﬁtﬁ tﬁl@; fida&s with ethyl :
aselnerealnga 0 nt |

acgipteTde QRSPRIF 1P RiGTe a‘f’?’g’rs?e‘g ﬁ#&@&}"a&s% Eg‘é pgrﬁ’s e /458 filtered:

AfEed Ehé @olume of the fillhe: v mgaiupetio about 200 ml under reduced pressure, a solid
u@t \{ag yf&% @%ﬁﬁ%hg&%%y HERLEW glﬂ%ﬂz g@é Ebn%'m‘itlc?@l 0% 60%) as 2

d o1 -
ora o s e S G EPLPEI e PR LG
RS Nﬂﬂ@mst\n&t chle) RolaR3s, B EDENT D, 3 H), 366 H2 E),0101 (¢, /=

o di fr 2 riM(h 8 15nM (d
834"1??1 nﬁ@eg gi‘hﬁ’%ﬁr al yrll(rcgt;mag(arrple g (Ra?g)

Dose- range PK Study for

il LS ARG Miln b lbonftin 2 amine Opethod 2
D ox ARL: FerRit A AP G Gnen D B afrpidiee. ¢

formul ati on, Hosi ng, and @l ood sanpl e cdHdection:

‘ S.
T ““"0ONa =y
I |
=N . =N
Br . SOzMe

A mnixture of 6-bromo-2-methy}-3-nitropyridine {100 g, 461 mmol) and sodium
methanesulfinate (47.0 g, 461 mmol) in DMSO (300 mL) was stirred at room temperature for 1.5
h. The reaction mixture was poured into ice-water (1 L) and stirred until ail the ice had melted.
The ice-cold solution was filtered, and a dark purple solid was collected. The solid collected was
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20Mal e SD rats (250-300 g) were purchased from

Charl es River Laborator); upon receipt, aninals were

pl aced under |ight-dark cycle (6:30 am- 6:30 pm

lights on). They were allowed ad |ibitumaccess t
%?@P"’%?ﬁ%f 4 pieces of food daily (Purina l\/lealpngﬁﬁ%Pg?{?ﬁﬁﬂ
Di et, Product Nunmber 5001). Conpound fornul ati ons

were Prepared as following: The IV injection

formul ati on was 25 prepared in 20%

hydr oxypr opyl - bet a- cycl odextrin with concentration of

0. 667 ng/rnL. The PO fornul ati ons were prepared in

d:ssb]@é& l?ye‘iﬁgf’&%‘é&{e% ?f_,) ﬁﬁtsbﬁﬂh&%s %&@@vﬂ% ddivated charcoal, filtered through

, .and 30 The dosi n
Cul B G i A ??E‘n%g"“gﬁlae 57 pey ectea. The
soR@hi \ms&wpaiawarﬁdﬁaﬁm iﬁh—a&hk{g reduotirprasairs to\gvethy Sekofupound (87.0

o S A E P Tl SO Rl o ¢ AEGBA O S TS =

ZW@gp@df)vely 30Al | rats (4 rats per group, housed

I ndi s’ﬂeﬁi [T U8 Ealm%ﬁ ef fz@ﬁ&ﬁﬁ.@wtmgmnﬁ;pﬁrm.a-mﬁnd ife
phase. e next Ing, rats were reﬁglved an |V

(via ta|I vein |nJect| ) injection or e dose of
- conpound starting a1 rn(l\oaand 9 a . Next;
each rat were orbitakzll ed™@ @ 0.5, 1,

2, 4, 6, '8 and 24'hrscwv) or™M¥! 1, 2, so.Me, 8, and

ke B WA B8 g L e

'(mfﬁmew wiesraddagiofrbpeiseaisajition of bredy - %ﬁreelasrlﬂgforlﬂk -y ritropyridine

stﬂébgeamcfe‘aa kdrid a&e;ﬁé\(soa ma,warah baddicaamen . e mixture was

ng éﬁtggl%g%n&e?%&\gg ot C}g Evmg Elﬁt{n?c? g} (I‘Q%%ehg? 'Iﬁ g%l%{e%vas thcn extracied

mmemaemm ‘Hie atGmid HOsd wa;fse;prsasln@ed@we Ms%ﬁtmcgépd »

| con cm.raéd 9%&9&::% rgt Stﬂ'.ﬂk&ﬁ@ﬁ%m} tmle ﬁﬂa&ﬂi@b&h&@r& 7 g

asma sanples were - prepared a _
RGP '%maﬁneaalm%ffm Srediost enk Ermebpals a2
astEndard was added to 100 gL of plasma to precipitate

proteins. Sanples were centrifuged at 3000 g for 5
m nut es and- supernatant renoved for anal.ysi

ExGaINS3 HE Prepaicpiinnzef dof§-Ghlense ey L imigip-fy gpxgbﬁ.pfrbqfne-x»

cB5RMie ARk sprPpANREad by adding a known vol une of
10standard stock sol ution (50% nethanol, 50%120)

directly js2tg blank plasma and treated |dentyggll
col | ect eg plxﬁsma sdfRIPEE.THEY i br anoT or]u st ghd dsovvere

t ypi cakf red in the range -to 10
pg/ m. with I|near regreSS|on f of quantitation. These .

sanpl e preparation ste wer.e mat.ed
I'i quiFe® FIRA R SORBPR ST CWJW%%H AT Nia i 80 135 oD and
4 %dmhé-smmnnﬁi&ne(ﬂé@ck piammol) @’N@ (@S0 aryELaJ mvfwa%*f-butwde

‘mpﬁ-flf @tl\ﬂgl Urﬁ. B84 %&ﬁbﬂs%&h'dﬁp@n&%f @Q‘.@t K88 B'min, the crude mixture

ion nonitoring for

wesTErtoned hedvqep ethghacetalang Eeﬂ%ﬁ@ TR P{a’éf Fag g ygith brine-

T"‘“‘f@mmﬁt&ﬁd ariel seMeRas m@mhmum “Biggpsidug avas purified
%‘?S 0 Crg’lftjg)% & %’/Q»% Q"Iih%g gﬁf\agél }{éﬁg%ﬁlyﬁcétgﬁ 10% @5% v/V) to give the

were cal cul at ed %
mmadr(ﬁ S 51 3% vk ps# splids Expgt s ReAElriRd o GaeHnClN:05: 31341,

Fé’&ﬁsié[?ﬁs FA= DRSS AVSRHP PRI @mm,tmﬁsooﬂ) 5t 20, J= 6.32 Hz, 6 H),

rof | for individyal an
158460 6m0d Fod 920 ST Dt oo B Arid R E 4 SRS . 2D,
479 {sepy £A688 Hal BHD,SGPeS.34 e 1E08c0ri.NdDi on vs. tine
curve. (AUC Was cal cul ated using the |inear
trapezoidal rule up to the | agt neasurable
concentration and was then extrapolated to infinity)
were conpared to determ ne the % bioavailability (%)
by the follow ng forrmul a: Dose avrAuc (oral) / Dose
(oral’)*AUC (IV).
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There may be significant variation within the

i ndi vi dual animals and the anal ytical 25nethod and

that variation was evidenced by the V. AUMC was the
tistical noment of the AUC and was

V\Fd{oﬁ&‘@é@ the nean residence tinme (MRT= AU iﬁ@ﬁiﬂ&mﬁﬁm

whi ch was the average tine the conpound was in the

animal. The C, represented the nmaxi mum concentration

observed, the T",.. was the tinme to reach that

MaXi / T1111/1 concentration and the Tl /2 was the

caI culated termnal half-life of the conpound in

RinpREEs: Usk aﬁhﬁoﬂ-mm&hﬁléﬂwﬁﬂmﬁﬂm&ﬁﬁiﬂ}wm}s-

re . suff hase
i av%sa'%fﬂﬂgiy R e e T
term nal phase excl uding the Crmx) "System COY 7/
clearance (CL=Dose(1V)/AUC(IV)) was the vol unme \pf
@¢caont ai ni ng conmpound) from whi ch conpoufid S

flg.d
rerm%d conpletely per unit tinme. Vol une of
di N uti.on at Heady state (Vss---CL*MRT)- wa

extlent  of distrj on of p@(@l(% fNaoBd he pI as
the | ssues at st elydy state- ’ij
2008@005576PCT/ 07/ 015681 The RUP3 t
4- met hanessbgaay1- 2- hyl p |d| n- 3- 34a o

ropyl ester, showed jally linear
escal ati on phar macol ci netics, 1gure 1. The :
nunerical data associated with eac of the conpoun¥Me

sh O‘M‘:Etx%{f rb:ﬁré 13 080 ‘B%ﬁldﬁi-ﬂﬁogﬁ ﬁlﬁahﬁzeheéa%xyhc acid

hyll pyri mi di n- 4-vyl OXY) - pi ‘peLp nm 1 ear boxyI|
' Esse

K
. 1s€1’§1‘°@3}’]tf1§*§7 %7 g, 43 wﬁ%{g}ﬁ%&%@lﬂﬁ%‘tj : %gr =2 yﬁﬁyn% -y1annne (g 40 g, 435

mmol}, pa.llachmn acetate (97.7 mg, 0.435 mmol), 2 8,9-tmsobutyi—2 5,8,9-tetraaza-1-

_phosphabicyslo[3.3.3Jundecane (309 ul, 0.870 mmol) and sodium fert-butoxide (10.0 g, 104

minol} in dioxane (210 mL) was heated at 90 °C for 2 h. The reaction mixture was quenched
with H;O and extracted with ethyl acetate. The organic layer was separated, washed with brine,

. dried over MgSO,, filtered, and conicefitrated. The residue obtained was first purified by columm ‘
* chromatography on silica gel using hexane/ethyl acetate (1:1, v/v) and then recrystallized from

methanol to give the title compound (5.76 g, 29%) as a white solid. Exact mass calculated for

Co HypoNsO585: 4632, Found: LCMS m/z = 4643 (M+H"); '"H NMR (400 MHz, CDCl;) 8 1.27 (4,
J =632 Hz, 6 H), 1.76-1.79 (m, 2 H), 1.98-2.02 (m, 2 H), 2.15 (5, 3 H), 2.65(s, 3 H), 3.19(s, 3
H), 3.37-3.44 (m, 2 H), 3.77-3.79 (in, 2 H), 4.94 (sept, J= 6.32 Hz, 1 H), 5.34-5.36 (m, 1H), 6.39
(s, 1 H),7.96(d, J=18.34 I-Iz,' 1 H), 8.36 (s, 1 H), 8.82 (d, /=834 Hz, 1 H).

Example 4: Protocol for RUP3 Dose Responses in Melénophores

Melanophores are maintained in culture as reported by Potenza, M. N. and Lerner, M. R,
in Pigment Cell Research, Vol. 5, 372-378, 1992 and transfected with the RUP3 expression
vector (pCMV) using electroporation. Following electroporation, the transfected cells are plated
into 96 well plates for the assay. The cells are then allowed to grow for 48 hours in order to both
recover from the electroporation procedure and attain maximal receptor expression levels.

On the assay day, the growth medium on the cells is replaced with serum-free buffer
containing 10nM melatonin. The melatonin acts via an endogenous Gi-coupled GPCR in the
melanophores to lower intracellular cAMP levels. In response to lowered cAMP levels, the

30



10

15

20

25

30

100 mgy 300 nag 1000 my A 2.59 9.93 13337 96. 97
377.45 B 2.12 ' - 5.99- - 11.03 C 14.91 - 65.91

WO 2008/005576 PCT/US2007/015681

melanophores translocate their pigment to the center of the cell. The net effect of thisis a
significant decrease in the absorbance reading of the cell monolayer in the well, measured at 600- 7
650nM. _
Aﬁ:er a 1-hour mcubatlon in melatonin, the cells become completely pxgment—aggregated
At this pomt a baselme absorbance reading is collected Serial dilutions of test compounds are
then added to the plate and compounds that stimulate RUI’S produce increases in intracellular
CAMP levels. In response to these mcreased cA.’MP levels, the melanophores translocate their
pigment back into the cell penphcry After one hour, stimulated cells are fully pigment-
dispersed. The cell monolayer in the mspersed state absorbs much more light in the 600-650nm

tange. The measurcd increase in absorbance compared to the baseline reading allows one to

quanhtate the de gree of receptor sumulatxon and plot a dose-response Gurve. .

N 'I'he componnd 4-[6-(6-mcﬁ13nesu!fonyl-2—mcthyl-pyndm—3-ylarmno)-S-meﬂiyl-
pyrumdm—4-yloxy]-p1pendme—1 -carboxyhc acid isopropyl ester, as shown in Formula (1), isa
potmt agomst of the RUP3 receptor in a number of different spccles, ECSD =2 nM{hnman) 8
niv (dog), 43 M (mouse), and 42 nM (rat) e ST wﬁ e s

Example 5: Rat ])osé»-range PK Study far 4-[6-(6-methanesnlfonyl-2-methyl-pyridin-3-

" ylamino}- 5—methyl—pyrimidin-4—yloxy}-'-piperidine-l-carbuxylic acid isopropyl ester.

" Animal, compound formunlation, dosing, and blood sample collection: . . -

" Male SD rats (250-300 g) were purchased from Charles River Laboratorx, upon recelpt,
animals 'were placed under light-dark cycle (6:30 am — 6:30 pm lights on).. They were allowed ad
libitum access to water and 4 pieces of food daily (Purina Meals Rodent Diet, Product Number
5001). | . L
' Compound forrmlations were prepared as following: The IV injection fomnﬁaﬁon was
prepared in 20% hydroxypropyl-beta-cyclodextrin with concentration of 6.667 mg/mL. The PO
formulations were prepared in 0.5% hydroxypropyl methylcellulose with concentrations of 0.3, 3,
and 30 mg/Kg. The dosing volume for IV injection was 3 mL/Kg and for PO administration was

10 mL/Kg. Four rats were used for each dose group. The dose of TV injection was 2 mg/kg and
the dose of PO was 3, 30, or 300 mg/Kg, respectwely '

All rats (4 rats per group, housed individually) were fasted overnight prior to m—hfe
phase. On the next moming, rats were received an IV (via tail vein injection) mjectlon or gavage
dose of compound starting at 8 am (IV) and 9 am (PO). Next, each rat were orbital bled at 0.085,
0.25,0.5,1,2,4,6,8,and 2d br (IV) 0r 0.5, 1, 2,4, 6, 8, and 24 hr (PO) fo collect blood samples
for PK. analysis. |
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The blood samples were collected via orbital bleeding into tubes containing EDTA, 0.25
ml blood each time. These samples were put on ice and within 2 hours plasma was prepared by
centrifugation at 3,000 rpm for 30 min at 4°C. 100 pl of plasma were transferred into a 96-tube

. box for PX. analysis.

" Sample analysis:

Plasima samples were prepared as follows. Two hundred microliters of acetonitrile
containing intermal standard was added to 100 pL of plasma fo. precipitate proteins. Samplcs
were centrifuged at 3000 g for 5 minutes and supematant removed for analysis by LC-MS-MS.
Calibration standards and guality control samples were prepared by adding a known volume of
standard stock solution (50% methanol, 50% H,0) directly into blank plasina and treated
identically fo coliected plasma samples, Calibration standards were typically prepared in the
range of 2.0 ngIﬁL to 10 pg/mL with linear regression for quantitation. These sample

- preparation steps were automated using a liquid bandling workstation (Tomtec Quadra 96) in the
- 9g-vrell format. Reversed phase LC-MS-MS analysis was performed using either multiple

reac,tidri or.sélected jon monitoﬂng for detection of characteristic jons for each dmg candidate and

the internal etaadard used was propmnolol for pos:t;ve ions or chlormxphemcol for neganve ions.

Data’ Interpretatmn.
Results were caleulated by noncomparbnental analysxs using WinNonlin Pre version-3.1

based on-plasma concentration —time profiles for individual animals. Plasma levels were

- determined ds deseribed above and the oral and intravenous arca under the concentration vs. time

curve (AUC'was calculated uéing 1.hc71ir'mar trapezoidal rule up to the last measurable
conceﬁﬁ-ati_on and was then extrapolated to infinity) were compared to determine the %
bioavailability (%F) by the following forfnulz_i: Dose (IV)*AUC (oral) / Dose (oral)*AUC (IV).
There may be significant variation within the individual animals and the analytical
method and that variation was evidenced by the %CV. AUMC was the first statistical moment of
the AUC and was used to caiculate the mean residence time (MRT= AUMC/AUC), which was
the average time the compound was in the animal. The Cyax represented the maximum
concentration observed, the Tuax was the tirpe to reach that maximum concentration and the Tqp
was the calculated terminal hatf-life of the compound in plasma using the slope of a log
concentration vs. time plot if there were sufficient elimination phase data points (at least three
data points in the terminal phase excluding the Cmax). Systcmic ciearance
(CL=Dose(IV)fAUC(IV)) was the volume of fluid (containing compound) from which compound
was removed completely per umit time. Volume of distribution at steady state (V ss=CL*MRT)
was the extent of distribution of a drug from the plasma to the tissues at steady state. '
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Al so shown in Figure 1 is Conmpound A [i.e
iil (2- Fl uor o- 4- et hanesul forryl - pheny1) -
4-pyrazol of 3, 4-d] pyri m di n- 4-yl ox i peridine-
W%‘S?%é Saci d isopropyl ester] that y? spdgschﬁyHS%T’W“SI
the genus found in Pa/ U 82004/ 022417; Conpound B
[ie., (2-Fluoro-4-nethanesul fonyl 7
phenyl) - 1641- (3-i sopropyl141, 2, 4) oxadi azol - 5-y1) - pi per
i di n-4-yl oxyl-5-nethyl-pyrimdin-4-yl}- amne) that
|s described in the genus found in PCT1US20041022327;

T s e U B
ey A IaR Y 5 SPFIBES] S BURAREE [fe doo
asda&ﬂ&f;ﬂ%ac&ﬁfe&és]se&ﬂi@ﬁreﬂs described in the genus found

'n E)I%le I:%?c%:%a ga 00359 zdd with each of the compounds shown in Figure 1 can bc found

in the table below.
' Dose Escalation Pharmacokinetics AUC vs. Dose

i AUC24h (repg/ml)
Compoand 3mg | lq mg | 30 ﬁng 100 mg | 300 mg 1690 mg '
A - | 259 993 | 13337 | 9697 | 37745
B 212 - 5.99 = R 5 31 e
c 1491 - 6591 | . - | ass3 . wp
D | 56 - s | - | se |- |
Fgﬁnﬁ?ao(% 473 | - 559 - - {51532 4. - oL
E 1 os1 - 677 | - | v <
F 166 | - 647 | - 1385 | -
- ’é, : 3.59 | - _7932:;" -fﬂwwzggggﬁ;ﬁ;-:ﬁiv

Also shown i Figufe 1 is Compound A [ic., 41 —(2—Fluuro—4—metlmncmﬂfonyl—ﬁhgpyl)—
1H-pyrazoio[3,4-d]pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester] that is described
in the genus found in PCT/US2004/022417; Compound B [ie., (2~Flporo-4-methanqsulfbny1:
phenyl)-{6-[1-(3-isopropyl-[1,2 Aloxadiazol-5-yl)-piperidin-4-yloxy]-5-methyl-pyrimidin-4-y1}-
amine] that is described in the genus found in PCY/US2004/022327; Compound C i.e., 4-[6-(6-
Methanesuifonyl-2-methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-4-yloxy] -pipei'id_ine— 1-
carbdxylic: acid isopropyl ester] that is described in the genus found in PCT/US2006/000567;
Co:ﬁpound D [ie., ,4-[6-(6«Meﬂ1anesulfony1—4—methy1-pyﬁdin—3-ylamino)—5-mcthoxy»pyrimidin—
4-yloxy]-piperidine-1-carboxylic acid isopropyl ester] that is described in the genus found in
PCT/US2006/000567; Compound E that is described in the genus found in PCT/US2004/001267;
Compound F {i.e., {6-[3-(3-Isopropy}-{1,2,4] oxadiazol-5-yl}-piperidin4-yloxy]-5-methoxy-
pynnudm—tt»-yl}-(G-methanesulfonyl-Z-mthyl-pmdm-B-yl)-—anune] that is described in the genus
found in PCT/US2006/000567; and Compound G [ie. 4—[5—Methoxy~6—(2—methyl—6—[1,2,4}&'1azol—l—
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4-16-(6- thhanesulfonyl 4-rnet hyl - pyri di n- 3-yl am no) -
5-met hoxy- Pyri m di n- 4-yl oxy] - pi peri di ne- 1-carboxylic
[ opyl ester] that is described int

‘f@%@?f“‘%ﬁ%w US2006/ 000567; Compound E t hat ?gﬂggﬂuﬁ‘“ml
described in the genus found in PCT/US2004/001267;
Cbnpound F[i.e., 1641-(3-1sopropyl-]

2, 4] oxadi azol - 5-y1) - pi peri di n- 4-yloxy] - 5- met hOxypyr
|n1d|u 4-y1) - (6- et hanesul f onyl- 2-netl ayl - pyri di n-3-3
4) amne] that is described in the genus 20found in

CldibIS2RABIH QR Gin-4ayiokyCoiprratined -Grtokyli apid isopropyl ester] that is

e

y| - pYieRERBagphists anhs psaiyl s erapmtion. iy fhs FHatmentges meporeet
métalﬁ:ﬁ&mw& &iGor@zd £k &&ﬁﬂé&!{%m @5tFuhdd ialexhibit ﬂ%ﬁﬂdsb eddalation

th f d i.l e
PhSO R PEPEHCh B ﬁég%’ﬁéetggwfﬁéréﬁz PPy asino)-5-
m&mﬁa@ﬂmnmy@@mmaﬁﬂﬁnmmﬁﬁcahmqﬂnﬁmdwmxmmﬂ@ﬂm@k&@ﬂﬂ@hﬁy
éﬁc?a%&r 'VPSQY !;‘ﬁ%%hﬂs P%Pmﬂaﬁlﬁd&xﬁﬂaﬂds%'lﬂhér e;qbogﬁﬁcfs dose

OSG esca ar macoki netic properties, such as -

“*ﬁﬂﬁ%@hﬁﬁﬂh%ﬁﬂgﬁV%Bﬁ?§$2 met hyl - pyri di n- 3-yl ani no) - 5-
”Ethmk?mﬁhhﬂmdkﬁnﬂmmhaﬁyknmmmemn@tnﬁmﬁmﬁaﬁnuuxyhwammmmmuﬂ
or w% d r 0 dlﬁ%rES l’glﬂgé 6&&1&54&)&1&%? élﬁél@hr rrngﬁ_pic doses.
reaso S. For S

a varle exanpl e, conpoun
Panmmlmb@imﬁoéevsﬁd@e@eh@eioe&%amﬂlﬁmb'%w -he
foll %@Qmﬁﬁﬁ% i better absorption and HREhAE &ﬂ!ﬁ&ﬂbﬁﬂ] Biohwilability.

D T PORERE T PN LRL ] o Peb Y S p AOREPodhifle reasons
incdidifgireg toncenitaen afpraachingihs tilruatS|selnblbW lm@t injtheffldragh or a saturable
&QQQQQQ§@§,tht|ents are |l ess I|kely to be
over

overg when ‘doses are s%hggély |gg%%§ﬁg ﬂ&?wﬁgvgthmi |

ex@ﬁﬁwﬁl&ddeﬁaﬂlathgmvlasek.abl lity. Drug with nonlinearity

may have decreased oral bioavailability due to

several possible reasons including drug concentration

appr Bresnskilipdtin e grt 6l oemtisgshat Faripus waélgcﬁtwn% Rsitggns, substitutions,
anld vadtionDio tie 1ﬁﬁﬁhuﬁﬁ-ll4x&nﬂl5§ $eOf05h BElcinyS beekindeOwithout departing from the

tion.
SPE FE B BHERIon SO RSso SRBLE R bk B e o vemion, a1
dmurgtntmﬁm@mdeﬂbmm mcmwlﬁpotﬁﬁngﬁé o, BeR§edspublipabigRs, and provisional
analfé 1P fatkid aﬁﬁlx%atﬁrng 2 ihdorpRREURGR b¥ feitdreriéain tBtiBentirety.

i fications, additions, substitutions, 20and
varlatlons to,the il lustrative exanpl es set forth
herein can be made w thout departing fromthe spirit
of the invention and are, therefore, considered
W thin the scope of the invention. Al docunents
ref erenced above, including, but not limted to,
printed publications, and provisional and regul ar-
pat ent applications, are incorporated herein by
reference in their entirety. CLAIMS W claim 1. A
compound sel ected from conpounds of Formula (I) and
‘pharmaceutically acceptable 5salts, solvates, and
hydr at es t her eof
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00 O,Il (1) NO Nr 2. A pharmaceutical conposition
conprising a conpound of claiml and a

phar maceutical ly acceptable carrier. 10 3. A nethod
of produci ng a pharmaceutical conposition conprising
adm xi ng a conpound according to claiml and a

phar maceutically acceptable carrier. 4. A conpound
according to claim1 for use in a nethod of treatnent
of the human or 15ani macrAosg by therapy. 5. A
conpound according to claim1l for use in a nmethod of
treatment of a netabolic-related disorder. 206.A

We carpound according to claiml1l for use in a nethod of

1.

R M L N R

salts, Bolvagds Odnyl Gedrhtes thirygfer | | pi demi a, hypertrigl yceri dem a,

M

hyper chol est erol em a, dyslipidem a and syndronme X
257. A conpoundXgtcording to clainfl for use in a
net hod of treattghty of NTY e'ii:glabet s. 8. A
conpound accordi R ,éﬁaﬁqg fer use in a nethod of
treatment of dysli|pi gémja. 9. A compound according to
claim1 for use in a nethod of treatnent of obesity.
30 10. A conpound accordi®y to claim1.for use in a
nmet hod of: decreasing food intake of an individual;
or inducing satiety in an individual; or

‘A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

A method of producing a pharmaceutical composition comprising admixing a compound

according to claim 1 and a phgrmaceutically acceptable carrier.

A éompound according to claim 1 for use in a method of treatment of the human or

animal body by therapy.

A compound according to claim 1 for use in a method of treatment of a metabolic-related

disorder.

A compound according to claim 1 for use in a method of treatment of Type I diabetes, -
Type II diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia,
hyperlipidemia, hyp‘efn'igiyceridémia, hypercholesterolemia, dyslipidemia and syndrome
X.

A compound according to claim 1 for use in a method of treatment of Type H diabetes.
A compound according to claim 1 for use in a method of treatment of dyslipidemia.

A compound according to claim 1 for use in a method of treatment of obesity.
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11.

12.

13.
14.
15.

16.

“hy perPPPgR

controlling or decreasing weight gain of an
individual. S 11. Use of a conmpound according to
claim1 for production of a nmedicanent for treatnment
of a nmetabolic-related disorder. 12. Use of a
conmpound according to claim1 for production of a
nmedi canent for treatnment of 10Type | di abetes, Type
Il diabetes, inadequate glucose tolerance, insulin

resi,stance, hyperglycenia, hyperlipidem a,
e i deimey e ol resstodod] em &,

dysl i pi dizeiedin@ Focd YRy Kdivilidal, /s€ of a conpound
accordin?'to claiml for production of a medi canent

for tredtTERE SYFY {BaiRdvidpalrabet es. 14. USe of a

conpoundoae g di fgrebinEwa@iiodin b0 iREQGMETL i on of a
nmedi canent for treatnment of dyslipidema. 2015. Use of

a compound .according to claim1l for production of a
medise afvemmpbuond atdorfig®Blaind | fop BRickid of LénHS5mal: it treatment of
Co@p&ﬁﬂ&kﬂ%@ﬁﬁ%&?%sto claim1 for production of a

or

medi canent é}easing food intake in an
i ndi vidual ; or 25i nducing satiety in an individual;

or r ' r I easi weight gain in an

n é):ét\,o/t:ﬁga lj:g{nl.c)éuﬂgac%ordgn%%o claim Pi%r production of a medicament for't;eatrnent of
Type I diabetes, Type II diabetes, inadequate glucose tolerance, insulin resistance,
hyperglycemia, hyperlipidemia, hypertriglyceridemia, hype'rcholestefblemia,

dyslipidemia or syndrome X_

Use of a compound according to claim 1 for production of @ medicament for treatment of
Type II diabetes. |

Use ofra compound according to claim 1 for production of 2 medicament for treatment of
dyslipidemia. '

Use of a compound according to claim 1 for production of a medicament for treatment of
obesity. "

Use of a compound according to claim 1 for production of a medicament for:
decreasing food intake in an individual; or
inducing satiety in an individual; or

controlling or decreasing weight gain in an individual.
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