29 May 2006 WD 03/040117 PCT/US02/ 35340 5 NOVEL 1, 2, 4- TH ADI AZOLE

DERI VATI VES AS MELANOCORTI N RECEPTOR MODULATORS CROSS REFERENCEY Y& BEATED
APPLI CATI ON Thi s application clainms the benefit of U S. Provisional
Application 10 60/337,927, filed on Novenber 08, 2001, which is incorporated
by referen ninits entirety. FIELD OF THE | NVE K esent

I nvention %?)00\3{3@);? novel 1,2, 4-thiadiazol e derivatives Dge%%% for the
treatment of a disorder nediated by a nelanocortin receptor. Mre

Creatmofc of miCuih T tReBA R MG TS AP PRaRERIRAN ke BbToR

| npai red oral - glucose tolerance, el e ATorRd gl ucose levels, type |1
di abetes, Syndrone X, diabetic retinopathy, acute neurodegenerative

di sorders, chronic 20 neurodegenerative di sorders, plexopathies, nmale
erectile dysfunction, drpgy&$Sr F%%@Nc@% ﬁ%LA‘TEB%bﬁQA?:Oﬁemr rheic
dermatitis, rosacea, excesslve ear wax I'and” di sor der
pseudofol liculitis, Tyusaapplacaﬁmmlamasthedbanelﬁtm‘fu S. IﬁroasienaItAm)Im:atmur ativa,

I d dij 25 .BACK NVENTI ON
Vel anok ?f.aﬁEaa%%féﬁaﬂe&%@&mh%@ﬁf?@mrfv?'aﬁé*bwcwpmq B delsFence
(POMC), which |r$erémsﬁ.t§)ém§iyently expressed’'in the arcuate nucleus of the:

hypot hal anus, pituitary | obes, and the nucl eus tractus solarius of the
brai nstem [Gantz ., et al., Molecular doning, Expression, and Gene 30

Local i zation of a Fourth Mel anoceigimhJdrenseiqVENTIONRi ol og. Chem , 1993, 268,
15174-15179. 1 These peptides i nclude ACTH, a-WVbH,_ P-NMSH, 71. 3- I\/BH and
synt heti ¢ anal ogur . TR®PreskEHNyantiRD reyides revel, 1, 28Hthissinzolei denweh\qutuaeﬁl new

OPPOT L4401 i €S Ifh i o b B2 ikorde¥ RredRid Yy 4 WidiandZh i/ Heeptd? Horel 1( 1)

61-76). 35 These peprl Ive typ anocor In’'re ptors
(MCI - MC5) , V\/n|pah|cal:ady,(ﬂa¢)cmrhpoundscnﬁmepfesmapfeotlsn al'aaaneaIlllfornbeltnteauﬁém

nodul at e adenyl rec Lor e. W del y
distributed in °? mgtahelic r@ﬁﬁ"‘{&i’é"mﬁg'ﬁgﬁ% i%ﬁi%sa'ﬁﬂdﬂﬂfé@ﬁ/%@%m 5
spinal cord, whkicesestdldrandd elevatseetibod glusoéenleaéledtypsailrﬂiabetas,t$ya1drome
hypot hal anus. . . . . . .

X, diabetic retinopathy, acute neurodegenerative disorders, chronic

20 neurodegenerative disorders, plexopathies, male erectile dysfunction, dry eyes,
acne, dry skin, aged skin, seborrheic dermatitis, rosacea, excessive ear wax,
meibomian gland disorder, pseudofolliculitis, yeast infections, dandruff,
hiradenitis suppurativa, ocular rosacea and eccrine gland disorder.

25 BACKGROUND OF THE INVENTION
' Melanocortins are neuropeptides that arise from pro-opiomelanocortin

(POMC), which is most prevalently expressed in the arcuate nucleus of the
hypothalamus, pituitary lobes, and the nucleus tractus solarius of the
brainstem. [Gantz, ., et al., Molecular Cloning, Expression, and Gene

30 Localization of a Fourth Melanocortin Receptor, J. Biolog. Chem., 1993, 268,
15174-15179.] These peptides include ACTH, a-MSH, B-MSH, y4.3-MSH, and
synthetic analogur. NDP-aMSH (Wikberg, J E S, Melanocortin receptors: new
opportunities in drug discovery, Exp. Opin. Ther. Patents, 2000, 11(1), 61-76).

35 These peptides bind to five types of melanocortin receptors (MC1-MC5),
which are G-protein coupled receptors that all positively modulate adenylate

cyclase. The MC4 and MCS receptors are widely distributed in the brain and
1



[Gantz, 1., et al., supra.] The M4 receptor is selectively acti\égvled b(}/
aMsH and can induce neurite outgrowmh in Neuro 2A cells. (Adan .ﬁ&’?f,) 5

al., Mblecular Brian Research, 1996, 36, pp 37-44; Muntjoy, K G, Mrtud,
MT., Low, MJ., Sinerly, RB. and Cone, R D., Ml. Endocrinol., 1994, 8,

pp 1298 10 v@@@ﬁﬁwu?\aﬂ is a |l ess potent activator of the PéPAUSOESaRf or than
aMsH.  (Adan, R A H, Cone, RD., Burbach, J.P.H and Gspen, WH., nol.

pharmacol ., 1994, 46, pp 1182- 1190) The MC5 receptor is activat ed i n order
of degree, by NDP z a- MSH > ACHT 24) > a MSH ACHT (1-39) = a MSH >>
7MBH (The Mel anogRindlicardruberrasrtbe i\f&%@cepﬁms loweémam'mﬁﬁw pyRothalamus. 15

Totowa, N. J. p ,n the
rat sciatic ner V@Q'quglh&%dg'p rﬁgvgﬁgwﬁ)ﬁg{e aWegg '?% %'g%ﬁgﬁﬂ ncgé’ﬁ%'g

neur i ]Ee out ?r oW dmdacamh, mdm:ett’(wrltmemgmﬁtbgt rl\)Iemb ZMeeIQCIHngrR AcH| et@p; i dgs it
significantly pronotes nerv termn ragchi ng, endplate, area, an
perineter. [Bij IMH’ﬁCU'WBW" gseafeh, 1%?ﬁ§6EHH§2?,‘@éI W%‘%B%e'f\?; oMoBud. Mot or
Function in Rat I [ f

Neur opept | des. S M- Binety. ﬁ?%dﬁ%@‘&g"%{ ol 194 O M foon,

al ., SttiOwl atlorﬂaﬁﬁ) I\M:H'rﬁamad&asrm)teﬁt admatmtcﬁtbelmlbmmdmhan SMSh-hI and
Sensory Neurons .n Vi ept i des,. 199 1115 Der Zee, C.
E. E M, et at (Aa W&f@hdgeﬁ% fgg)%aqrﬁ é‘%l’] ‘? 'g'@ﬂ ration:
Different Routemtarrﬁaiol V994, 4BUpp 1982-Fh Igrrath@l Mcskeeé’ptoﬂé%cn\?ﬁéd iAofder
Strand, F. L., et al., Melanocortins as Factors in_ Somatic Neuronuscul ar

G owt h and Regr éfdegreerkyNaP ~ aMSH > AGHT (1-84) > e« MSH. A@UFt(ﬁé%ﬁleSbebver y

f f d f a-
VEH and ot her  nab sl Bp Mk IGtol Kbdess™00R6 3B, bR MOmBR B e U, 01
t he MC45r ecept ofTotowa; RNJeRE00,i Claert, W.oppy4934TR) t argeting becone obese,

suggesting that the MA4 receptor is involved in-feeding. [Huszar, D., et
al ., Targeted Disruption of the Mel anocortin-4 Receptor Results 35 in Mce,

Cel |, 1997, 88, 131-h4holelanimalss stidisstinftiid Rt 86iatly nérveeP@sh miodef hatar | ous M4
peptlde agoni sts inhibit feeding behavior in agouti mce. [Fan, W, et at.,

2 29 May 2006 VemensiwtetithabeMEidincressesmeyritaorugiowtivangdnas the masietent
ngr ‘ig;l ' n Feeﬁp{}ﬁ% 8{3&224 %lf‘rg/(%%‘ﬂ%h%%ﬁ%%%caﬁuy Brdttes MY ermihdP /- 385,
20 branching, endplate area, and perimeter. [Bijlsma, W. A., et al., The Enhanced
Recovery of Sensorimotor Function in Rats is Related to the Melantropic
Moiety of ACTH/MSH Neuropeptides, Eur. J. Pharmacol , 1983, 92, 231-236;
Van der Neut. R., et al., Stimulation by Melanocortins of Neurite Outgrowth
from Spinal and Sensory Neurons In Vitro, Peptides, 1992, 13, 1109-1115; Van
25 Der Zee, C. E. E. M., et al., a-MSH and Org 2766 in Peripheral Nerve
Regeneration: Different Route of Delivery, Eur. J. Pharmacol., 1988, 147, 351-
357; Strand, F. L., et al., Melanocortins as Factors in Somatic Neuromuscular
Growth and Regrowth, Pharmac. Ther., 1994, 62, 1-27]. Furthermore,
recovery of motor function after nerve injury is shortened by application of a-

30 _ MSH and other melanocortins. [Strand, F. L., et al., supra]

Mice in which the MC4 receptor is rendered inactive by gene targeting
become obese, suggesting that the MC4 receptor is involved in feeding.
[Huszar, D., et al., Targeted Disruption of the Melanocortin<4 Receptor Results
35 in Mice, Cell, 1997, 88, 131-141] This is substantiated by a report that various
MC4 peptide agonists inhibit feeding behavior in agouti mice. [Fan, W., et al.,
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rats, but the significance of this is not clear and may not be nediated via
the M4 receptor. [Adan, R A H, et al., Dfferential Ef f ect s 28May 2006
Mel anocortin Peptides on Neural Ml anocortin Receptors, Ml ecul ar

Phar macol ogy, 1994, 10 46, 1182-1190]. The nel anocortins aMsH and ACTH are

al so knomy&ooémiogijfr ability to stinulate pignentation %?:‘il/lﬁgz{/ﬁgﬂl

gl ucocorti etion, respectively. The role of nelanocortins,
particularly aMsH, in the regulation of sebaceous gland 15 activity (an
exocrine gland with holocrine type of secretion) was shown originally in
rats. Mie partiRefearfIMelandvertingadicdéeustrsvad-delilg arehthe Agoalti Obesity

i nternmedi ate | obe of the pitui Y. L.eh od .t he POVC peptides) .
resulted in de M@@es'@%&&%aéﬁd qéﬁtﬂﬁéﬂéﬁ c?'m,ﬁ '%R‘Fﬁs SERHS?’BB@GF‘ES)'PbPat i on

to nor mal | evel, ISRRHifRE R f thid i€ mPYledt & ; . d
Shust er, Nature,rgtzsgbtzjgﬂ;,e 4é®§4§?81972 %ea srﬁbug]wgfﬁrggﬁé/ aoI \S)l\'/a%%total

o
hypophysect ony, ME4 secantor: [Asian HR oG, ﬁéébl Rifferential&ffectecefoMelanotortinbum

D ter troat mont FRHPHes On Mo il BidoRfh RbeaioMBleetist PhafndBaeddeBin " ¥
Shustenp S., J. 46ndeg2-119@4, 503-510, 1975; Ebling, F.J., Ebling, E.,

Randal I, V. and Skinner, J., J. 25 Endocr. 66, 407-412, 1975). Knock- out

m ce where the MC5 receptor was deleted were observed to display a severe
defect in water repulrfsqibiRiorntind SIS BREUEEH 9t aldyknd

production of sebaceous |1 pi g ' en, W Kelly, ?\/l A.? %’5??@@??{5/@”5? ,
Thomas, R E., Letimuldte pigmentbtiGoaed adrenatglucocdticoid 38&retion, respedtively30ThEne MC5

receptor is kno to be expressed.in hu ehaceous_,.ql ands, and may  be
Pvolved i t nerlie BT mearEBIRS R Tt aRS L BRE SPaTanh B ebacSois AR s, -
has beeg cl Onedacﬁm%%ﬁﬂé%&riﬁéigmd witthieiperire typd/of se ivefeshdwn W kber g,
JES., Biochem Biqphys. Res.. Commun. é95 866,35 873, 1993). Moreover,
presence of MOSOTIRRINA rats. MakeRaricyladkdhe stydiesshowedthgbemayabahthey RT- PCR

and the prot ei ninyasedpite fdbadbs e &tﬁ%ry\mhiap&@dm&nﬁémﬁpéé%/e gepA0 S
I mmunohi stochem stry and Western bl ot” anal ysis (Thiboutot,” D., Sivarajah,
G liland, K., (psgcreasedsgbamesusdpid peodugtion) with semplets rasteration ieparmal
614-619, 2000)Ievels after replacement therapy with aMSH (Thody, A.J. and Shuster, Nature,
20 237, 346-347, 1972). In a study of rats following total hypophysectomy,
treatment with «MSH resulted in an increase of sebum production, although full
restoration of sebum production was achieved only after treatment with a
combination of cMSH and testosterone (Thody, A.J., Shuster, S., J. Endocr.
64, 503-510, 1975; Ebling, F.J., Ebling, E., Randall, V. and Skinner, J., J.
25 Endocr. 66, 407-412, 1975). Knock-out mice where the MC5 receptor was
deleted were observed to display a severe defect in water repulsion and
thermo-regulation, due to decreased production of sebaceous lipids (Chen, W.
Kelly, M.A., Opitz-Araya, X., Thomas, R.E., Low, M.J., and Cone, R., Cell, 91,
788-798, 1997).

30
The MCS5 receptor is known to be expressed in human sebaceous

glands, and may be involved in the regulation of human sebaceous lipid
synthesis. Human MC5-R has been cloned and characterized (Chhajlani, V.,
Muceniece, R., Wikberg, JES., Biochem. Biophys. Res. Commun. 195, 866-

35 873, 1993). Moreover, presence of MC5-R m RNA in human sebaceous
glands has been shown by RT-PCR and the protein was detected by
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Human sebum differs in its conposition from other mammal s. The &a %(%
‘lipids in human sebumare triglycerides, wax esters and squal ene % & 3
R S., Downing, D.T., Foci, P.E., Strauss, J.S., JID 54, 240-247, 1970).

Squal ene, for instance is not found in many mammal s with the exception of

otter and RepufhoAr1 9l yceride, which is a najor conmponepprRiedydsRN sebumis
poorly represented I n other species and in nmany (e.g. chinpanzee) appears to
15 be totally absent (Thody, A.J., Shuster, S., Physiolog. Rev. 69, 383-415,
1989). Moreover nel anocortins can have dlfferent effects on cells from

di ffereft spec.rr@mumbrsmbamﬁte/ #rst Weskash blat@nalysis thivpowtati DArﬁMa(amuzl
6.4nM are pOt ha he! ?E’kﬁ %Qa‘?{b‘éla@v%n r@bbl Invesh B@Fh){étﬁﬁﬂ sr@ the

rat only ACTH o 1.3 otent lirpolytic activi adran, J.,
Lee, V.. 428, 2(2090)3 346, 1987, Rr chter, W 0 Schwandt , P., Neur opepti des
9,59-74,1987). Despite lipolytic acti vi ty in rodents and rabbits, ACTH has
very little effect on |ipolysis in isolated human and non- human pri nate

adi pocytes, even at HgRapaRbUA! diFER |ﬁ$tsf&bﬁibo@iﬁoﬂﬂ‘ﬁoﬁ\&herrmamnglgp%%trhﬂﬁ
Bi ochem 97 441- 446, 1990). Thus defining the role of nelanocortins and

their ﬁ@cept or s lipids imhyrman zsbls@t?ere&mweﬁaeerwwterﬁsanﬂﬂnalenﬁé@m.. |y
redictive of t t Recent |
ICI_%asu et. al in .PgoWn d| ?a ) onEEBQ%I g@g%sogl sc ’?S%drzglgtsﬂgZU?%q)l ne 4

derivati ves, srrSIqUalafne ouinstance-ip eqtt foded !mmnpoymmnmahmﬁh tB6 exteption dfow
' I ffingt f h d d f
"1 amat 1 on | niteeargayecprdb RS © 8T CTumd Bt st et pebiiE it
ggd Mood i nt akgpodﬂ%@pféﬁe?ted ralothensrpemb?@npmbmnyt(e g{lcmaﬁﬁé&%péamﬁoolse?
spi ropi peridj ne derivati as, me or rec on useful for
t he P igt Irorent b tot ﬂ'f)’%@&&g\ﬂyd‘“s’orﬁ\é’ﬁg‘a s%e E”Q@’OE’B FY?&’ ¥ 5 4989)
Sexual  dyst uNC i PBovet rSlaABERROS IR ARMIIERT i S0Rd @&ﬁ%ﬁféexhus there

exi st a need for snal nol ecul e nodul ators of the nelanocortin receptor,
nmore parti cul arspecidse ﬁmleaamatﬁmthwshféﬂiﬁmﬁac?nwmnd AGH (ECaF164aM)

mel anocor tin-5 Jrg%%?énqrhaolytwagents for rabbit adipocytes, whereas in the rat only ACTH
(ECs0=1.34nM) has potent lipolytic activity (Ramachadran, J., Lee, V., 428,

20 339-346, 1987, Richter, W. O., Schwandt, P., Neuropeptides 9, 59-74, 1987).
Despite lipolytic activity in rodents and rabbits, ACTH has very little effect on
lipolysis in isolated human and non-human primate adipocytes, even at
concentrations as high as 1uM (Ng, T.B. Comparative Biochem. 97, 441-446,
1990). Thus defining the role of melanocortins and their receptors in animal

25 sebaceous model systems is not necessarily predictive of their role in a human

sebaceous lipid regulation.

Recently, Basu et.al., in WIPO publication W099/55679 disclosed
isoquinoline derivatives, small molecule non§peptide compounds, which
30 showed low micromolar affinities for the MC1 and MC4 receptors, reduction of
dermal inflammation induced by arachidonic acids, and reductions of body

weight and iood intake.

Nargund et. al., in WIPO publication W099/64002 disclosed
35 spiropiperidine derivatives as melanocortin receptor agonists, useful for the
treatment of .diseases and disorders such as obesity, diabetes and sexual

dysfunction.



SUMMARY CF THE | NVENTI ON The present invention is directed to conpounds of
the general formula (I1) . R2 NNR4 R - NS (I1) wherein REYMay2006
sel ected fromthe group consisting of heteroaryl, heteroaryl-alkyl, 15

het er ocycl oal kyl , heterocycl oal kyl -ai kyi, cycloal kyl, cycl oal kyl -al kyl,

substltuteq'V g:{(y[] and substituted aralkyl; (R is not un b desl aryl or
A RS

unsubstituted aralkyl); wherein the heteroaryl het er oaryl -

het er ocycl oal kyl , heterocycloalkyl al kyl , cycloalkyl or cycl oal kyl - al kyl
group is opti onal |y substituted with one or nore substituents independently
sel ect ed from hal ogen, hydroxy, alkyl, al koxy; 20 hal ogenated al kyl,

hal ogenat ed al koxy, | k> ' or.. di L0Q; efein the aryl or
aral kyl group is subiﬁpgmeégeg%t %Wgﬁgfo rsrﬁ#@l’@éh%ﬂwgﬁgo{tﬁaependent |y

sel ected from hahaa&morthyckcemr rableydartiallindxte mélahegetin3e thefdriotbrtin-4

hal ogenat ed al koxy, al kyl amm no or di(alkyl)amno; R2 is selected from
t he group consi §PF’|4@' 'H@FQPB%(T'Qﬁ repeRtefvaryl - al kyl, 25 heterocycl oal kyl ,
het erocycl oal kyl -al kyl, cycloal kyl, cycloal kyl -alkyl, substituted aryl and

substituted aral kyl; (R2 I S not unsubstltut ed aryl or unsubstitutedd
aral kyt!P: wherein the heteroarySUMMARY-OF THEIMVENTHONer ocycl oal kyl

ubst f tuted wi L onol i PGk i 8‘4‘8%%5@?15én%'%yq%“%%i%@faffﬁga' K

hal ogen, hydroxy, al kyl, al koxy; halo ated aIkyI hal ogenat ed al koxy,
am no, al kyl am no or dl(alkyl)an1no 5 29 2006 03/ 040117

PCTTUSO02/ 35340 5 wherein the aryl or aralkyl N IS substituted with one
or nore substituents independently sel c,tNrsL rom hal ogen, hydroxy, -al kyl,
al koxy; hal ogenated al kyl, hal ogenat et!lQ al koxy, am no, al kyl am no or

di (al kyl )am no; R4 is sel ected from the gro ﬁ) consisting of aryl, aralkyl,
heteroaryl, heterocycloal kyl, and cycloalka ~al kyl ; wherein the aryl,

ar al kyl , heteroaryl wherein

R'is selected from the group consisting of heteroaryt, heteroaryl-atkyl,
15 heterocycloalkyl, heterocycloalkyl-aikyi, cycloalkyl, cycloalkyi-alkyl, substituted
aryl and substituted aralkyl; (R' is not unsubstituted aryl or unsubstituted aralkyl),
wherein the heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-
alkyl, cycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;

20 halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

wherein the aryl or aralkyl group is substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

R? is selected from the group consisting of heteroaryl, heteroaryl-alkyl,

25 heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-alkyl, substituted
aryl and substituted aralkyl; (Rz is not unsubstituted aryl or unsubstitutedd
aralkyl); |
‘ wherein the heteroaryl, heteroarvi-alkyl, heterocycloalkyl, heterocycloalkyi-
alkyl, cycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or

30 more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;



10 heterocycl oal kyl or cycl oal kyl -al kyl group is optionally substituted with

one or nore substituents independently sel ected from hal ogen, hya 2006

al kyl , al koxy, hal ogenated al kyl, hal ogenated al koxy, am no, al kyl am no or

di (al kyl )am no; provided that when R is aryl substituted with one hal ogen

and R4 is tituted with one hal ogen, then R2 is SR linyl; 15

and phar na(;%e%hﬁ(gl?fy acceptabl e salts thereof. The prese%t%trl nve%’?‘lajon S

further directed to conpounds of the general formula (I1) 2 RYNR4A R'™
-S>-- N (It) 20 wherein Rl is selected fromthe group consisting of

het eroaryl, het er oar whesgikghe aryher anatiyl/grouplisksubstituted:with poe @ainkgre- al kyl |

cyeloall oyl SRl e R RS SHEE roB Mo IR LSRR L (R
het er oar yl - al kylhaldihatedcaiikyl,aedibgenatétbalRo0s waling Iylamifb orldiaikyl)aminooal kyl
or nore

or cycl oal kyl -al kyl tionally substituted with o
substituents i ndepen%e g%}e%gzr thergrevp RAMSRYieA, °?W-rﬁi'ﬂkyp§ﬁ?§?amal koxy;
hal ogenated al kmeterac;l giwtae.@ Felealkyi-alRill WReref the! a@@ BaIKA, Hétdrahdgy,| ) am no;

wherein the aryl or group i s substituted with one or nore

yl |
substiti¥ents i nd@tﬁemlqallvl eretysiaadyl-alkyrgraup sqntionalisubsfituted with onaldcoxy;

30 hal ogenat ed I 8,)@@, a *
di (al kyl ) am no; %‘E}Z! slugag"é %ﬁgrom he ﬁi%aug&gor%is#%h ﬂ%&}sﬁ .,alkgml kyl ,
het eroaryl, het dnalogeryétemblkyu halhgemated aikbxyg lakninq, alkytaamnopcdmaik)uﬂmlad) kyI
cycl oal kyl , cycl oal l,, .,subsiitute sub £ tut ed
29 May 2006 WD 03/ 04%'?2{9 g‘?‘ b%SﬁW'@”&ﬁé%&P &'n ‘i’)P rafaa%'sa
heteroaryl, het eusaitutéd ditkne Hmasgynpnmlm’abhyst morgrtliggipcycl oal kyl - al kyl ,
cycl oal kyl or cycl oal kyl - al kyl . i S o tionall subst ituted w th one or
more sdBstituents i ByRee "%@Y@ ‘Eeéﬁa'?' Setshthe hydr oxy, al kyl,
al koxy; hal ogenat ed al kyl, hal ogenat ed al koxy, am no aI kyl am no or
di (al kyl ) am no;

The present invention is further directed to compounds of the general

formula (Il)

R1/N\S

()R
20 wherein
R'is selected from the group consisting of heteroaryl, heteroaryl-atkyl,
heterocycloalkyl, heterocycloalkyl-alkyl, cycloallgyl. cycloalkyl-alkyl, substituted
aryl and substituted aralkyl; (R' is not unsubstituted aryl or unsubstituted aralkyl);
wherein the heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyi- |
25 alkyl, cycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;
- wherein the aryl or aralkyl group is substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
30 halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;
R?is selected from the group consisting of aryl, aralkyl, heteroaryl,
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-
alkyl, substituted aryl and substituted aralkyl;
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10 R4 is selected fromthe group consisting of heteroaryl, heter?@(ncl ?&Jskyl ,
cycl oal kyl -al kyl , substituted aryl and substituted aral kyl; (R4 Ad
unsubstituted aryl or unsubsttuted aral kyl); wherein the heteroaryl,

het er ocycl oal kyl or cycloal kyl -al kyl group is optionally substituted with

one or uents independently selected from 15, P fsq0hy dr oxy,
al kyl, al k%&%ﬁ%ﬁ%genat ed al kyl, hal ogenated al koxy, am E%IU al 4;/)I am no or

di (al kyl )am no: wherein the aryl or aralkyl group is substituted with one or
nore substituents independently selected from hal ogen, hydroxy, alkyl,
al koxy; 5 hal ogenat ed vehekgih 1heralwogmﬂqu duéte[bdwlxyetewarylajkyhlhbgdraoycluzlky

hal ogen and Ra | EaPGelaiakyl ol B cisheRitail gt thfpstly sngititeo
nor phol i nyl; pr owittdérse 6ruhére 8ubstiaéntsiieiepbhdently BBlebtet oA valogeérs] Hgd Lyl
of aral ky

met hoxyphenyl n R is selected fromthe group consisting

heteroaryl, het e"?"&’ir%l'?oﬂdlaigﬂﬁf‘atﬁgta@ﬁ%é?@%a?tﬁa Ia'kOP%taé'P'B%- vakdamiogaral kyi |

cycl oal kyl , cycl [g dmfAbkyl and 25 substituted aryl; wherein the aral kyI
het eroaryl, heter ocy l,0al kyl or cycl oal kyl group is optionally substitut ed
with o8 or more sub&'iis iféﬁﬂl@d ﬁerpem@.mmnswng@f betetqasyh heterogyetoalkyidr oxy,

| kyl | k

i (31 iy an no; SoCHRUBGH sPheutea B Eb SRR ks B o Brdbefied .
substituents i mly&peudmtishgﬂedekaﬁkyl)ad from hal ogen, hydr oxy, alkyl, al koxy,
hal ted al kyl ted al k

i (o kyl ) ani not and. BRaERee Bepray hebtosirenY - ardesthafufaroues e

present inventi @Ptldrﬁallil gubstRteddiittesieor h@r@smhm@dtsfuMeﬂeheéﬁtlyrwéhté@f s
medi ated by a nel anocortin receptor conprising admnistering to a subject in

need t hereof a hAlegepdExy kYl sikoxkthajegenategralkybhalogepatsd Alpxyr aminomul a
(1) 7 29 May 2Qf am&gy&m)’lﬁmﬁgl USOZ/ 35340 5 wherein Rl is selected

fromthe group cohsisting o , , aral kyl, heteroaryl,
het er oaryl - al kyl , hev'eergleyhﬁamﬂqmralkwegr@imysybsmutﬁgwtwqaﬂor regrel oal kyl and

cycl oal ky! - al kyLingWaha bRty seleBicdl #oth haldGbAT RRRAY; alRA! SiGa:Y! -2l kvl
' halogenated alkyl, halogenated alkoxy, amino, alkylaniino or di(alkyl)amino;
20 provided that when R’ is aryl substituted with one halogen and R* is aryl
substituted with one halogen, then R?is not morpholinyl;
provided further that when R' is methylphenyl and R* is methoxyphenyl,
then RZ is selected from the group consisting of aralkyl, heteroaryl, heteroaryl-
alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyi-alkyl and
25 substituted aryl; '
wherein the aralkyl, heteroaryl, heterocycloalkyl or cycloalkyl group is

optionally substituted with one or more substituents independently selected from
halogen, hydroxy, alkyl, alkoxy; halogenated alkyl, halogenated alkoxy, amino,
alkylamino or di(alkyl)amino;

30 wherein the aryl group is substituted with one or more substituents
independently selected from halogen, hydroxy, alkyl, alkoxy; halogenated alkyl,
halog <nated alkoxy, amino, alkylamino or di(alkyl)amino;

and pharmaceutically acceptable salts thereof.

35 The present invention is further directed to a method for treating disorders
mediated by a melanocortin receptor comprising administering to a subject in

need thereof a therapeutically effective amount of a compound of formula (il)
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10 heterocycl oal kyl, heterocycl oal kyl -al kyl, cycl oal kyl or cycl oal kyl - al kyl
group is optionally substituted with one or nore substituents iﬁ%@%éﬁqgntly
sel ected from hal ogen, hydroxy, alkyl, al koxy; hal ogenated al kyl,

hal ogenat ed al koxy, am no, alkylamno or di(alkyl)amno; R2 is selected

fromthe g Isting of alkyl, aryl, aral kyl, heter
SRR e

het er ocycl and cycl oal kyl -al kyl ; wherein the aryl, ara

het eroaryl, heteroaryl-al kyl, heterocycloal kyl, heterocycl oal kyl -al kyl
cycl oal kyl or cycloal kyl - al kyl group is optionally substituted with one or
nmore substituents independently selectgd from hal ggen, hydroxy, alkyl,

al koxy; hal ogenat ed al kyl, hal ogenat ed agkay , amino, al kylam no or

di (al kyl)am no; 20 R4 is selected fromthd gr Nonsi sting of hydrogen,

al kyl, aryl, aralkyl' heteroaryl, hetqué&eéoakal, and cycl oal kyl - al kyl ;
wherein the aryl, aralkyl, heteroaryl R heterocycloal kyl or cycloal kyl -al kyl
group is optionally substituted wth one ofyTor e substituents i ndependently
sel ect & from hal ogen, hydroxy, alkyl, aIk&Qy; hal ogenat ed al kyl

hal ogenat ed al koxy, H&r&R, al kyl am no or 25 di (al kyl)am no; and
pharmaceutical ly accgptable salts thereof. |llustrative of the invention is

a pharmaceutical cofpdsseleead &ormpthe sravp eensisting efaliettandasmnlkylabetepany) e
carrier and any 2 'y ) ' ation of the
vent i on s a istrpRlEak RAPREIACASA. HeRitytoaRopuRy, Gt Bid 7 10
?:f){rpoundts_des;:rdybl_edlkﬂkaﬂxmt_ wehede iatlpﬂrmylnatﬂ(ylf Jiheteroaryl, hebseqm'yi-lallql,cg(r) (r) iae\r/\b
ustrating the,invention,i QL es or ing a
03/ 044917 pCT/ %&fﬁ%&? v “5%5?%@@8’3?‘.’%‘&1‘- cégﬂn%&'i“? F¥ﬂ°@%‘ﬁﬁ%’ﬁﬂpfﬁ xi ng any
of thle ]cc:orrpounﬁ@tiommlyenbhmeamuenﬁngmr?hwmatﬁihg@ﬂérmgmgcm%édﬁo.gqarL ier.
Exemplifying the invention t hods o r i | sorders nediate y
the mel anocor t iMAIO9ERJHAEY; %Lﬁ gﬁ?ﬁyeﬁog‘??aﬁfég%}(ﬂ%wa%@% ARinpy
admi ni stering tafkylaffincoldi@Myl)amideer apeutical ly effective anmount of any of
the conpounds or pharnmaceutical conpositions described above. An enbodi nment

of the present inveRt Sd&glactedifrm theorewr seRsisting of alkyls anh @alid, hetereatvbed
hereifysfor theppf asak,é%iad%yab§wwéw;%?&ﬁ i A OGN hé%,ngé Up consi sting
of metabolic disordérs, S di sorders “and der mat ol ogi ¢ | sof ders.
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl or cycloalkyi-
alkyl group is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, alkyl, alkoxy; halogenated alkyl, halogenated
alkoxy, amino, alkylamino or di(alkyi)amino; .
20 R*is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl,
| heteroaryl, heterocycloalkyl, and cycloalkyl-alkyl; wherein the aryl, aralkyl,
heteroaryl, heterocycloalkyl or cycloalkyl-alkyl group is optionally substituted
with one or more substituents independently seiected from halogen, hydroxy,
alkyl, alkoxy; halogenated alkyl, halogenated alkoxy, amino, alkkylaminoor
25 di(alkyl)amino; '
and pharmaceutically acceptable salts thereof.

lllustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and any of the compounds described
30 above. An illustration of the invention is a pharmaceutical composition made
by mixing any of the compounds described above and a pharmaceutically
acceptable carrier. lllustrating the invention is a process for making a



An exanple of the invention is a nethod for treating a disorder ?@Mecio%g
fromthe group consisting of obesity, inpaired oral glucose tole ge

el evated 20 bl ood gl ucose levels, type Il diabetes, Syndrone X, diabetic
retinopathy, spinal cord injury, nerve injury, acute neurodegenerative

di sorders, ni neur odegenerative disorders, plexopathir@gg 88 erectile
dysfuncti oﬁ‘,p&@%dlggles, acne, dry skin, aged skin, seborﬁpﬁe)i%%ozder matitis,

rosacea, excessive ear wax, neibom an gl and di sorder, pseudofolliculitis,
yeast infections, dandruff, 25 hidradenitis suppurativa, ocular rosacea and
eccrine §l and di phargaceiutical comppsition comprisiagl mixieg any otthemonmyougds

adm ni stering to,the. hect _a I uti.cal l effective anount of any of
t he conpounds ordep%g'lbﬁé%@&? 83‘1’ 5@3\?@’@5%‘1"@%‘@ é/cgggtgﬁ)ﬁb%"%bove. 30 Anot her
exanple of the invention is the use of any of the conpounds described

herein in the preparation of a nedicament for treating: (a) obesity, (b)
i npaired oral gl ucosi’fe&l‘@‘%é’?ﬂ:@',e ipysntion &g meghags Heagfu&%efqe&megsat%) type

Il diabetes, ( e)beyﬁ)ﬁéqﬁagﬁoéimirf] Féceﬁio?]"i}?& isGbjestih ﬂ@@@iﬂyeol(@mﬁﬁ.iirgg ute

neur odegenerative disorder, (h) a chronic ‘neurodegenerative rder, (i) a
35 pl exthat hy, (gdministeringrtedhe subjest= thatapeutically ejfective ameunt of apy afthe, (m
dry skin, (n) ' L hej at i d rosacea, (q)
excessive ear vvaac%ﬁ%(oﬁ'?%gr’?{e%ﬁ%)rnn?%%ggéﬂ%é&&gg%%aréécﬁg?é ;%ls)g\ﬂééof olliculitis,
(t) yeast infections, (u) 9 29 May 2006 WO 03/040117 PCTI US02/ 35340 5

dandruff, (v) hidradenitis suppurativa, (w ogular, rosacea or_[Xx) eccrine
gland disorder, in gnﬁm%ﬁmg&ﬁfﬁé"eﬂr#ﬂ&r’ V&Pﬁ%ﬁm Eﬁﬁogﬁyﬁltéﬁl ON OF THE

| NVENTI ON The plicapblundsiestribemhérmirtior erttRétrhenttd ualisciddrsdeldctéeiom the
1,2,4-thiadi azole 10 der.i Va{I ves useful for the treatnment of disorders

medi at 6@ by a n8lARKARSISHRG O @E@EPMG"S%F@- EAPdIRqiders apd defmataiogicaht

I nvention is di ng;ﬂsjo conpounds of fornula (Il) (Il) wherein R, R2 and

R4 are as herein defined, useful as nelanocortin 15 receptor agonists or

ant agoni sts. The present invention is further directed to a nethod of

treating a disor der areghdbflortie ivaRIiGH IS SNbINBA IGCFRANG 2 BIGIRF BkkeR
p t y agonli sm or an

di sorder which is susceptible to treatnent agonr sm-of
mel anocortin reftemttbe group consisting of obesity, impaired oral glucose tolerance, elevated

20 blood glucose levels, type Il diabetes, Syndrome X, diabetic retinopathy, spinal
cord injury, nerve injury, acute neurodegenerative disorders, chronic
neurodegenerative disorders, plexopathies, male erectile dysfunction, dry eyés.
acne, dry skin, aged skin, seborrheic dermatitis, rosacea, excessive ear wax,
meibomian gland disorder, pseudofolliculitis, yeast infections, dandruff,

25 hidradenitis suppurativa, ocular rosacea and eccrine gland disorder in a subject
in need thereof comprising administering to the subject a therapeutically
effective amount of any of the cbmpounds or pharmaceutical compositions

described above.

30 Another example of the invention is the use of any of the compounds
described herein in the preparation of a medicament for treating: (a) obesity,
(b) impaired oral glucose tolerance, (c) elevated blood gl:cose levels, (d) type
Il diabetes, (e) Syndrome X, (f) diabetic retinopathy, (g) an acute
neurodegene-rative disorder, (h) a chronic neurodegenerative disorder, (i) a

35 plexopathy, (j) male erectile dysfunction, (k) dry eyes, (l) acne, (m) dry skin, (n)
aged sKin, (o) seborrheic dermatitis, (p) rosacea, (q) excessive ear wakx, (r)

meibomian gland disorder, (s) pseudofolliculitis, (t) yeast infections, (u)

9



20 Preferably the nelanocortin receptor is selected fromthe gro %
consisting of the nelanocortin-3, nelanocortin-4 and nelanocort? May 2006
receptor, nore preferably the nelanocortin receptor is nelanocortin-4 or
mel anocortin-5. In an enbodi ment of the present invention, Rl is selected

fromthe gnB04adr CONsisting of aryl, aral kyl and heter @aixkozh@rein the
aryl, aral kyl or heteroaryl group is optionally substituted with one or nore

substituents i ndependent |y selected from hal ogen, hydroxy, alkyl, alkoxy;

Lrinal omet byt o e RH e N ER Bar o S AR Bt 1,

group is 0pt| onaiudqrdaubﬁé Slibjéadnmhdﬁtmeofor nmore 30 substituents
i ndependent|y sel ected from hal ogen, al kyl and al koxy. More preferably, Rl
is selected fromthe group consisting of phenyl, 2-chloropheriyl, 4-

chl orophenyl,  2-rTi et hy' PhepyLED mtémlpmwlon:?néam@wbwl and 4-
nmet hoxyphenyl Most prefer oXyphe y 2006 WO

03/ 040117 PCT/ US02/ 3513eloresenhnmmupn¢a dléeﬁtﬁdipmnel swbstttutedpt 24dhiadiagolent i on R1

ar ol ky R0 wher ot AeptalveP et 6B Rbinieh Br dRHARHs e piindiddl, " °

substi tuents i nesmeptotie More partitdathe thd presentlimlentiemis dm«ttenbm,coaipbuhdséﬁ koxy,
tri hal onmet hyl , }I’I h&@gﬂst hoxy, am-no, al kylam no 10 or di (al kyl)am no.
Preferably, R ed fromthe group consisting of substituted aryl;
wherein the aryl group is substituteg2with a subsfituent selected from
hal ogen, al kyl or al koxy. Mre prefera NR1 |§q2 nmet hoxyphenyl. In yet
anot her enbodi nent of the present inventjion)=RjNis selected from 15 the
group consi sting of substituted aryl an pllsabstituted aral kyl; wherein the
aryl or aralkyl group is substitutedRwWi th One or nore substituents

i ndependently selected from hal ogen, hydroxy, alkyl, al koxy; hal ogenated
al kyl, hal ogenated al koxy, am no, al kyl ah¥no or di (al kyl)am no. 20 In an

enbodi ment of the prvﬁr%‘?«fl 5rﬁeéﬁci1ﬁ”are'?3s héeiﬁ%‘eﬁﬁé@%s% e a&v*ﬁfarﬂchH

consisting of aryl, ara and heteroaryl; wherein ar a{akyl or

het er 3&r yl grdapentgragwlstﬂmaryamnﬁm tuted with one or nore substituents

i ndependently selected from hal ogen, hydroxy, alkyl, al koxy; trihal onethyl,
tri hal omet hoxy, amno, alkylam no or.di(alkyl)amno. Preferably, R2 is

sel ected from the giTbepre®ntinvention isdudheraingttedth @rmethodrod treating gr oup i s

optionall'y sub Scfié&ra'érenquétteg b?/'%em%fanocortin receptor, preferably a disorder which is
susceptible to treatment by agonism or antagonism of a melanocortin receptor.
20 Preferably the melanocortin receptor is selected from the group consisting of
the melanocortin-3, melanocortin-4 and melanocortin-5 receptor, more
preferably the melanocortin receptor is melanocortin4 or melanocortin-5.

In an embodiment of the present invention, R' is selected from the group
25 consisting of aryl, aralkyl and heteroaryl; wherein the aryl, aralkyl or heteroaryi
group is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, alkyl, alkoxy: trihalomethyi, trihalomethoxy,
" amino, alkylamino or di(alkyl)amino. Preferably, R is selected from the group
consisting of aryl; wherein aryl group is optionally substituted with one or more
30 substituents independently selected from halogen, alkyl and alkoxy. More
preferably, R' is selected from the group consisting of phehyl. 2-chlorophenyl, 4-
chlorophenyi, 2-methylphenyl, 4-methyiphenyl, 2-methoxyphenyl and 4-
methoxyphenyl. Most preferably R'is 2-methoxyphenyl. '
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nore substituents independently selected from al kyl and al koxy. %’KA
preferably, R2 is selected fromthe group consisting of phenyl, ay 2006

4- et hyi phenyl , 2-net hoxyphenyl and 4-net hoxyphenyl. Mst preferably, R2 is
selected from the group consisting of phenyl and 2-nethoxyphenyl. 30 In
anot her enfgqsiRyL, of the present invention R2 is sel ectpgrf§Risidge 9roup
consisting of substi*:ted aryl and substituted aral kyl, wherein the aryl or
aral kyl is substituted with one to two substituents independently sel ected
form trjrgl ogen, hydroxy, alkyl, alkoxy, trihal onethyl, trihal omethoxy, am no,
al kyl am’no 35 or di(al kyl)am no. Preferably, R2 is selected fromthe group
consi sting of subst Disl seletEfd d wth
a substituent sel ectlgt?“bﬁ%r%ﬁgbﬁ'%g?pg@k%%ﬂ%g%ﬁf'gr%l) , %ﬁ:ﬂ@éﬂ

2- met hoxypheny! group cB8sisting cgeomtmmemanmaomub@mtewmmmaa theragybor anot her

congi sting of aPplURACENAHEY Fth oI o pbstilef fergndfhy Frdled e

optionally subShalégérﬁdywok)h alkyk ambxymmealembmyl urtrm:methm;eanmte rHikylansib ect ed

from | ogen, dr ox al k | o at e , hal ogenat ed

al koxyr&lam no, ofb(aﬁ‘iy B8Ry %(5“8?“& gl'&kﬁ?%tgrg gm ﬁg F'ﬂgﬁf of the
present inventi %sutﬁfbdl atyISwhé&einafle b g}ddpﬁs sgwume@ With 'asédbgﬁ'tugﬁﬁ stidlted
aral kyl and het eroar wherein the‘aryl, ara eteroaryl group is

optional |y subsffamba lewaﬂiwl orrikawy. More Pﬁfﬁéﬁtﬁ')t-i(?er'ﬁ%‘"ﬂhWYQB%ﬁdent ly
sel ected from hal ogen, hydroxy, alkyl, alkoxy; trihalomethyl,

tri hal omet hoxy, am no, al kylam no or d| (al kyl' ) am no. Preferabl Y, R4 S
selected fromthe dryet@nothesembodipent ofithelpresandinventiomiR] inisdlected froim

where| the aryl or ro st an or
more sdbstitue %%groHagﬁﬁﬂ%%ﬁﬁuggplg%g%ﬁ&l]aﬁg%uhitlhitagﬁrall&ff@erﬁw 1

2 chl br ophenyl ”’Z'%;‘s""f O OPNony| 1A br qonheny s 2 1es oy 'ﬁ“"n“"’@f‘“’phe”y'

4- et hyl pheny| Selg¢ tfrl%')(g% %ihydrgxm% ng}‘?' ‘?f@?ﬁijl? h%ﬂg?ﬂa&%nzyl
4- chl or obenzyl alkdxyreinting, fyEtino ér difgkyantiesizyl , 2- met hoxybenzyl,

4- met hoxybenzyl, 2, 6-difl uorophenyl, 3, 5- dlfluorophenyl
2-ch|oro-6-nethy|pheny| and 3- prldyl Most preferably, R4 I's 25 sel ected

from ptpe group consingdn dfbsdimemcst e présERLiRVErtBRNE? is seledtiid WorR M Ytoup
consisting of aryl, aralkyt and heteroaryl; wherein the aryl, aralkyl or heteroaryl
group is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, alkyl, alkoxy; trihalomethyl, trihalomethoxy,
amino, alkylamino or di(alkyl)amino. Preferably, R?is selected from the group

25 consisting of aryl; wherein the aryl group is optionally substituted with one or

more substituents independently selected from alkyl and alkoxy. More
preferably, R?is selected from the group consisting of phenyl, 4-methylphenyi,
2-methoxyphenyl and 4-methoxyphenyl. Most preferably, R? is selected from
the group consisting of phenyl and 2-methoxyphenyi.

30
In another embodiment of the present invention R? is selected from the
group consisting of substit.ted aryl and substituted aralkyl, wherein the aryl or
aralkyl is substituted with one to two substituents independently selected form
halogen, hydroxy, alkyl, alkoxy, trihalomethyl, trihalomethoxy, amino, alkylamino
35 or di(alkyl)amino. Preferably, R? is selected from the group consisting of

substituted aryl; wherein the aryl group is substituted with a substituent selected
from alkyl or alkoxy. More preferably, RYis 2-methoxyphenyt.
11



2- met hoxyphenyl and 4-net hoxyphenyl. |n another enbodi nent of the present
invention R4 is selected fromthe group consisting of aryl, araldMayz006
het eroaryl; wherein the aryl, aral kyl or 30 heteroaryl group is optionally
substituted with one or nore substituents independently selected from

hal ogen, h | kyl, al koxy, trihalonmethyl, trihalo m no,

al kyl am no%%‘f%@l Jamno. ~'referably, R4 is selected r;?&a’%%?ﬁéﬁ)group
consisting of aryl and substituted aryl; wherein the substituents on the
aryl are one to two independently sel ected hal ogen, al kyl or al koxy. Mre 35
preferalyy, R4 is selected fromthe group consisting of phenyl,

4- met hoxyphenyl, 2, 6-difl uorophenyl, 2-chloro-6-nethyl phgnyl and
3, 5-di fl uorophenyl . hpyetanpther embedimentof/the presgniHoventivo2R353etected fromet

anot her enbodi : | ' ' f . the grou
consi sting of gﬁ@s?@[’ﬂ{cgﬁs'gtl;@lsb?g%é%%@%yfB'Ithg?%k% iﬁ&%m&wﬁe argl gr
ar ial k%/I dg][ oup Lsrmmmy subs(;ianeamrmmm?r mp{egumtimﬁbfstihdeﬁnUSnﬂWedﬁaH y

sel ecte rom ogen, ro al koxy. ogena .

hal ogenated al 6’93‘?“%\%‘9?&3‘?’- %?WWH@'Q&“&F%!“@ *)5399%6&(’1@ + BRUNP. her ei n,
unl ess 1pt her wi sgikjaifho diti(alk§l)amingi sor ders medi ated by a mel anocortin

receptor” include, but are not limted to, obesity, inpaired oral glucose
tol erance, elevated bl ood glucose levels, type Il diabetes, Syndronme X,

di abeti ¢ reti nopat iy fhGlihfodkRhQSIREBIRIBAI MFerlioh? RIN Sele b foF k>
neur odegenerative disorders, plexopathies, nmale etectile dystunction, dry
eyes, acne, drgrosgicansistifegiofsitylnaratkgland hetewaddr wheiein the argsaraliey] oexcessi ve

,  bomi o Liculiti t i nf et | ,
Gandratt, hi driiger SRyt 3Pl sBSASh ! e o e SRR o
gl sor g’sﬁ" » 20 Asilndé;mi\dbagyeiseiectadllfresshah?guat Wyd;rexylbmnq:i,alltdx?_ ,ttil_salmgém,?bo: i Cc

i sorders include, but are not linmted tq, .obesi i npai ora ucose
tol erance, el et(}'?;ﬁq e@\%&f"ﬂ?‘ﬁr@ﬂﬁ%”?'@?@f g'f(achf)ﬁ'/)ﬁ@"l‘?' éfeéﬂ'g&é!ségﬁds%ﬂgone X.
As used her ei n,froanttRsgronp kensibting dfahg daralkye ah€ heterbliSt; YiHepsid ehé and Br | NCl ude,
but are not Iimted to, diabetic retinopathy, acute neurodegenerative

di sorders, chr Gy ﬂé@HR)Bé@@ﬂ'é?"é(tsP{?@“'dﬁegdﬁﬂb‘P'Le Ao sukshluentes. As used
herein, unl ess i RicRBRUBRE SHRESY fromalcieR) SRPrEHRt Ak, Mbre preferably, R is

20 selected from the group consisting of phenyl, 2-chlorophenyl, 4-chlorophenyi,
4-bromophenyl, 2-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 4-
methoxyphenyl, benzyl, 2-chlorobenzyl, 4-chlorobenzyi, 2-methylbenzyt, 4-
methylbénzyl, 2-methoxybenzyi, 4-methoxybénzyl. 2,6-difluorophenyl, 3,5-
difluorophenyl, 2-chloro-6-methylphenyl and 3-pridyl. Most preferably, R'is

25 selected from the group consisting of phenyl, 2-methylphenyl, 4-methyiphenyl,
2-methoxyphenyl and 4-methoxyphenyi.

In another embodiment of the present invention R* is selected from the

group consisting of aryl, aralkyl or heteroaryl; wherein the aryl, aralkyl or

30 heteroaryl group is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, alkyl, alkoxy, trihalomethyl,
trihalomethoxy, amino, alkylamino, di(alkyl)amino. ;‘referably, R*is selectéd
from the group consisting of aryl and substituted aryl; wherein the substituents
on the aryl are one to two independently selected halogen, alkyl or alkoxy. More

35 preferably, R*is selected from the group consisting of phenyl, 4-methoxyphenyl,
2,6-difluorophenyl, 2-chloro-6-methylphenyl and 3,5-difluorophenyl.
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di sorders” include, but are not limted to, dry eyes, acne, dry skin,

skin, 30 seborrheic dermatitis, rosacea, excessive ear wax, n9|b8ﬁW5M ‘%nd
di sorder, pseudofolliculitis, yeast infections, dandruff, hidradenitis
suppurativa, ocular rosacea and eccrine gland disorder. As used herein,

acute neur qegawpRenati ve disorders include various 35 typegrafsedsdsheE
neur odegener ati ve di sorders associated with neuronal cell death or

conprom se including cerebrovascul ar insuffici ency, focal or diffuse brain

trauma, diffuse brain damage, and spinal cord i ng' that is, cerebral
i schem & 13 29 May 2 tm¥etanciher embedimentel theereseatinvention; R i selected from

i ncl udi ng enbol i ﬁl”EéH Fa‘ﬂS’if | l.ow ng
acute ischem a, tgee ? rgﬁtl@gﬁiﬁ%sc em é}?%l'tb%hﬂ'@%dré awéerg{ﬁ th%%rylwe”
as intracranial olnerabkyl g eoyp |s)"submlyuteqpa‘ih(dnecdrmmbragubmttJethUndeparidedtl)t o,

epi dural, subdural ,, subarachnoi nd in rebra tracrani al and

i ntravertebral ngeF@H?b glpgan %“Bi,)h @1‘5‘? a'?P’m P@lﬁ)gFBa e%cﬁ{?)dsl?%ﬂgenated '
penetration, 10 aﬁ@mram.ﬁ@rmkm-ﬁin@rbraﬁ(dlkygmrnat| on), and whi pl ash shaken

i nf ant syndrone As used herein, chronic neurodegenerative disorders

i ncl udd8 within the methods of the present invention include Al zheiner's
di sease, Pick's di Seﬂ%sed ﬁéréﬂ‘nuﬁﬁleh?%e*’ﬁﬁi@& nBteS ARSRMPURBFSES Ini&iated b

supranucl ear pal sy (Steel-Richardson 15 s ndrone) mul ti system degeneration

(Shy- Drager synaimsianocogiy remmoépmqlwsqﬁ ibgit a@dmiullmlteﬁéom.ammd onal
neur odegener at | Ucos{&f’t&/}%rra UL R0afl :?c?beglrlcdbs%%wé ggpém&?é B! §yndiﬁ3lt qoal

scl erosi s, dege era aklas, cor genera I on,

ALS- Par ki nson' sX[iateatici mtnmmaﬂi)encmb rtawmrlegeubm\ae dlsosdﬂrercmmnvg
panencgphalitis, Huntin Par ki nsoy 2‘&?

synucl &1 nopat hi ey ?ci'erﬂﬁ"grcﬁq?‘%a qsqrfil Pié’g‘iP s ;5? ﬁ%t'?e gﬁgﬂﬁ? oAy FYESsi ve
aphasi a, stri atmegaqlskdeggmglam snmrmwwmaﬂme@dnadba%mdve ear wax,

spi nocer ebel | ar gt axi a ocer eI I r degener ati ons,

t t
Glles De La TJOf ?m@nsgla%c’) &'é‘é’é’@' %&Pﬂ%ﬂ%ﬁﬁﬁﬁ's l?&‘rs andyff, spi nal  and
spi nobul bar nusfigradénitisupHubative K6 hdsacel érﬁ:ﬁé&%neilylbfﬁﬂiﬂi!ohﬁrer al

sclerosis, familial spastic 25 parapl egia, Werdnig- f mann di sease,
Kugel ber g- Wl ander di sease, Tay- Sach's di sease, Sandhoff disease, famli al

spast ipg di sease, VORL {354 heffit] SRS Gri¥wisRditedlitie R “AOBBbIC ARBIRRA ©S1 S,

progressive nultifocal |eukoencephal opathy, fam | dysaut onom a
(Ri | ey- Day syndnchide) bukare net lirpited ie, besibs lmpm@mhglycm tolgrante.nited to

Creutzfel dt - ‘_Jaié%ate%lééd@[?&)se levels, type |l diabetes and Syndrome X.

As used herein, uniess otherwise noted, the term “CNS disorders™
25 include, but are not limited to, diabetic retinopathy, acute neurodegenerative
disorders, chronic neurodegenerative disorders and plexopathies.

As used herein, unless otherwise noted, the term “dermatological
disorders” include, but are not 'limited to, dry eyes, acne, dry skin, aged skin,
30 seborrheic dermatitis, rosacea, excessive ear wax, meibomian gland disorder,
pseudofolliculitis, yeast infections, dandruff, hidradenitis suppurativa, ocular
rosacea and eccrine gland disorder.

As used herein, acute neurodegenerative disorders include various
35 types of acute neurodegenerative disorders associated with neuronal cell death
or compromise including cerebrovascular insufficiency, focal or diffuse brain

trauma, diffuse brain damage, and spinal cord injury, that is, cerebral ischemia
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30 Straussler-Scheinker disease, Kuru and fatal famlial insomia). As used
her-in, plexopathies include plexus palsies, nultifocal neuropatiMa?2008
sensory neuropat hi es, notor neuropathies, sensory-notor neuropathies,

i nfecti ons neuropat hi es, autonom c neuropat hies, sensory 35 autononic

neur opat hi egg oflaee! | nati ng neuropat hies (including, but paiyshi/ssfeed to
Quill ai n-Barre syndronme and chronic inflammatory denyelinating

pol yr adi cul oneur opat hy), other inflammtory and i nmune neuropathies, 14 29
May 2006 WO 03/040117 PCT/ USO2/ 35340 5 neuropathi es i nduced by drugs,

neur opafhi es i ndiddarcign iReludingcembelicaciusionaad faramboticaanchisionareperiugivnced by
toxins, traunati U | Lk all in kb dlem t peralpualy ssi on,
crush, lacerati éﬁ" angj és)éelg%rggr?tﬁgﬁéd%%hﬁge{lbjpgfr?g?lﬁiﬁc&?ﬁiﬁi %bﬁ*gfa%eur opaat hi es,
endocrine and pavelirmsdntracsanial heamerhrgetdiiaoy typar(ihchuding, bué ootimeitédd tes such as

Charcot-Marie-Tooth di sease 10 (t . 2 4a.1-X 1inked Friedreich's
at axi a, netachr 8%’”32' S %ng%diV?%F%cg’ﬁ?%%gﬁ @mﬁegebcf?@’e%'f’ racranial and

?dr enonyel o geg ; W&t\lﬁ%ebrét lexioAs (ihdhagg.i tﬂnhasﬁrgitedlej, eghtnﬁoﬁ?bérﬁéirdtﬁw op?t hy
types A an , Lanbert - Eat on ndrone, and .di sorders of the crania
nerves!V15 As u§B€P’h@?’B‘P’ﬁ§S'8ﬂIaégzg/‘i?{ﬁlé’ﬁ/iaé"g "Y{Bﬂ@ﬂf,‘ shaken ipfant sypdremen" shal |

I ncl ude iodine, bromne, chlorine and fluorine. As used herein, the term
"al kyl " whether used alone or as part of a substituent group, include

strai ght and brancheis used hereidoapionisineyrasiegenerative disgrders inchusiedawithins theFor

exanpl e, al kyl | Cal $ : : Y/ licaal tyl,

| sobutyl, sec- bﬁ@woﬁgto? Bﬂu%jéﬂf?&géwxghngﬁ{d%e;hﬁﬁ?@gp%rqfsggéé'qﬁ%ﬁg%ﬁeggéj’not ed,

;l ower" g/hen ;Jséiﬁuse'zgév_vr)ﬁba?y diamesl Emgr?asb&ersupr&;iumlear@ﬂmls(swed}ﬁti@farm Eo. f
our c on atons. e term" enyl..” et.her used alqne or.as.part of a
subst {Buentgr operoge)s syt BbatBiugh AERMHer SRt i ehBnicamRRc
iorrpri Si nlg t\évo Md&bgflbsimﬂagb?Wit&}rmumdg@lalhérafkire {nmarrfaémlnimgzaaggt Vi nlyl :
-propenyl, 2-propenyl, 1- bu -but enyl , 1-pentenyl, 2- enyl ,

1-i sobut - 2- enyl 'f‘c'g‘&lﬂg?wqrp’%@‘? ?aqéiahf"f%%ﬁofs'ﬁz d%%@ef%ﬁ’ﬁm%'éﬁw?%ﬁlher used
al one or as pardegehertion,hRiS-IRuKihscHs-Demihtiadmplex BEGUS®H, Bubaiugdt and

branched al kyne chains conprising two to  eight carbon atons. Suitable
exanpl es i ncl ud€lesasipapangrcephalitis; KjuRtington’s disease, Parkinson’s disease,

20 synucleinopathies (including multiple system atrophy), primary progressive
aphasia, striatonigral degeneration, Machado-Joseph disease / spinocerebellar
ataxia type 3 and olivopontocerebellar degenerations, Gilles De La Tourette's
disease, bulbar and pseudobulbar palsy, spinal and spinobulbar muscular
atrophy (Kennedy's disease), primary lateral sclerosis, familial spastic

25 paraplegia, Werdnig-Hoffmann disease, Kugelberg-Welander disease, Tay-
Sach's disease, Sandhoff disease, familial spastic disease, Wohlfart-
Kugelberg-Welander disease, spastic paraparesis, progressive multifocal
leukoencephalopathy, familial dysautonomia (Riley-Day syndrome), and prion
diseases (including, but not limited to Creutzfeldt-Jakob, Gerstmann-

30 Straussler-Scheinker disease, Kuru and fatal familial insomnia).

As used herziit, plexopathies include plexus palsies, multifocal
neuropathies, sensory neuropathies, motor neuropathies, sensory-motor
neuropathies, infections neuropathies, autonomic neuropathies, sensory-

35 autonomic neuropathies, demyelinating neuropathies (including, but not limited
to Guillain-Barre syndrome and chronic inflammatory demyelinating
polyradiculoneuropathy), other inflammatory and immune neuropathies,
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butynyl, 1-pentynyi, and the |ike. As used herein, unless otherw se noted,
"al koxy" shall denote an oxygen 35 ether radical of the above dedMaRias
straight or branched chain al kyl groups. For exanple, nethoxy, ethoxy,

n- pr opoxy, sec-butoxy, t-butoxy, n-hexyloxy and the |ike. 15 29 May 2006 WO
03/ 040117 PRplob/Rd2{35340 5 As used herein, unless otherw §@r,ﬂ§)tzgglg40the term

"cycloal kyl" shall denote saturated nonocyclic ring structures conprising
three to eight ring carbons, preferably 5 to 7 carbons. Suitable exanples
i ncl ude cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and

cycl ooutyi. 10 ABéwrepathipsiadycedibydrugs. Revianathies Rdueasd ¥ Phgraiago|qgical

car bocyclic ring ol g [%tqeé]y : , | i : used
herei n, unless o%rﬁéeéﬁvﬁﬂggé%%g?géfﬁ%}e{ﬁg yl" tlgﬁg??’%ryeﬁ%lﬂcann%ﬁﬁ%év@%s dfgﬁlgll'@l
group subst it ut ebutviot imited & gdmpressipn, drash, dacenation, andesegynentatieany | et hyl |

ot ed, * het er oarJHUroRR RS Rt nkl)fararies. st aribhdiaReopliulc, T " °
aL omatic ring strrembpﬁt]l?ies,oamdacbthémgambpétbiasbluflmas maMthmwntaeimEed from
the group consisting, of O .S, opt.i ona containing ogne to three
addi ti dfal het erll¥R€olf 1Pn%fe‘§eﬁ8§'ﬁ??‘§/)- EB?&EF’Q&y "’Pt?’ﬂ?n’f’ﬂté‘:}’@%ﬂ]ﬁ consi sting of
0, N and S; or 3eUNd¥ys@6pHyCRefSBFRCAISEadY, adfdniomyloPBBidpatHy, Ataxigt ruct ure
containing at | east One héteroatom selected fromthe group consisting of O.
N and S, opti ond¢lBpgieetesigi REiegnenSottas newigpatiydiypes AsanchB) dasbesnEatpp
I ndependent |y sgkﬁg faEQ'a\stoF%rgBP@Bc?Qrﬂéliﬁ%Léhg of 0, Nand S. The

ched a

heteroaryl grou n%y e atta any carbon atom of the ring such that
the result Is a stable structure. Exanpl es of suitable heteroaryl groups

i ncl ud but are not ,Li n t 0 rf.0l f | el oxgazal.vl
i dazdfyl . purazol yfS “.%%ﬁg'?&-?P'Fg?éé’g’{eh'?c%?&%‘ﬂ%‘te%i ﬁé%???,glaﬂi'éﬂ%%m vl
pyridyl, pyri daiding, brayinenchdoring andoljuceineny! , pyranyl, furazanyl, :
i ndol i zi.nyl, indolyl, isoindolinyl, indazolyl, isoxazolyl, benzofuryl,
benzot hi enyl, benzim dazolyl, benzthiazolyl, purinyl, quinolizinyl,
qui nol i nyl, isoqui noké used/hereini fettBirazalkyt whethengsddatbne RbS phRofaY! |
qui nazol i nyl, quinoxalinyl, naphthyridinyl ) .
substituent group, include straight and branched chains comprising one to
20 eight carbon atoms. For example, alkyl radicals include methyl, ethyl, propyl,
isopropyl, butyl, iscbutyl, sec-butyl, t-butyl, pentyl and the like. Unless
otherwise noted, “lower” when used with alkyl means a carbon chain

composition of one to four carbon atoms.

25 The term “alkenyl”, whether used alone or as part of a substituent group,
shall include straight and branched alkene chains comprising two to eight
carbon atoms. Suitable examples include vinyl, 1-propenyl, 2-propenyl, 1-
butenyl. 2-butenyl, 1-pentenyl, 2-pentenyl, 1-isobut-2-enyl, and the like.
Similarly, the term “alkynyl”, whether used alone or as part of a substituent

30 group, shall include straight and branched alkyne chains comprising two to
-eight carbon atoms. Suitable examples include 2-propynyl, 2-butynyl, 1-
butynyl, 1-pentynyl, and the like.

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
35 ether radical of the above described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like. '
15



pteridinyl, and the like. Preferred heteroaryl groups include pyridyl
thienyl and 35 imdazolyl. 16 29 May 2006 WD 03/040117 PCT( USOZ?%?K’%YL@OQ? As
used herein, the term "heterocycloal kyl" shall denote any five to seven
menber ed nonocyclic, saturated, partially unsaturated or partially aromatic
ring struGylgfeeQnt ai ning at | east one het eroat om sel ectgegqfshfi8sighe group
consisting of O, Nand S, optionally containing one to three additional

het er oat ons i ndependently selected fromthe group consisting of 0, N and S
or anine toten 10 nenbered saturated, partially unsaturated or partially
aromati ¢ bicyclic ring systemcontaining at | east one heteroatom sel ected
fromthe group consi 9siR@dHereiR; uMbsyGthSwisPhdteddhk Yerr® tydloak(® shaf to four
addi tional heteroatons independently selected fromthe group consisting of
0, N and S. The denete-saleratadompROTyCli¢ B0 Strustules cempiisingdhege tagight singon at om
of the ring suc | ' I of

sui tabl e hetero%?!:qbg‘tgl W&?eré?l&?pt?ﬂ”#}%?% é?s%ta'?’mag)éa% é?gf"llé!%?’te é:gé @EBEOP?’?
pyrrolinyl, pyr rcgtioblutgly cyciohemtyl) eyridhexyintytioheptylahd cietooetyol i di nyl ,
pyrazo?bnyl, pyrazolidinyl, piperidinyl, dioxanyl, norpholinyl, dithianyl,

t hi onorpholinyl, piperazinyl, trithianyl, indolinyl, chronenyl,
3, 4- et hyl enedi oxyphggviked Rerdin? thettefiil dargb fidicatdy atbmabi® Babbeycli¢ kg As used -
herein, the notation "" shall denote the presence of a stereogenic center.

25 Where the coftréiwgs seltas ahenylnapbttivk apdthalikeon have at |east one chiral
center, they may accordingly exist as enantioners. Wiere the conpounds

possess two or nore chiral centers, they may additionally exist as
di astereoners. |t i sAgusaschereinerriessoethefvdse Roted.s'adikyl”shatt meanatyidwerur es

t hereofz are enc 01 : Y ion .30
Furt he{rsrmr e, so%em??aﬁﬂsemgﬁty{se{aa%pﬁ%g&g&ﬁg&f g&?’%ﬁ@%‘%@u d@gﬂfﬁw1 st as
pol ynor phs and ptenylpespyl maphthylereted, ard the likencl uded in the present invention.

In addition, scnie of the conpounds may form solvates with water (i.e.,
hydrates) or common organi c solvents, and such solvates are also intended to

be enconpassed wit hiAs used hefeimauridsstdthervisevoted, hetean)tehall defstetdny\fivar
group Is "s ubStolrtsg(t rgg%bgr%d%éno%gllcoa%#\\ékié n'rz'nigr thrdctt?rre%lomgiﬁing at least one

20 heteroatom selected from the group consisting of O, N and S, optionally

6ontaining one to three additional heteroatoms independently selected from the
group consisting of O, N and S; or a nine or ten membered bicyclic aromatic ring
structure containing at least one heteroatom selected from the group consisting
of O, N and S, optionally containing one to four additional heteroatoms

25 independently selected from the group consisting of O, N and S. The heteroaryl -
group may be attached at any carbon atom of the ring such that the result is a
stable structure.

Examples of suitable heteroaryl groups include, but are not limited to,
pyrrolyl, furyl, thienyl, oxazolyl, imidazolyi, purazolyl, isoxazolyl, isothiazolyl,

30 triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyi, furazanyi,
indolizinyl, indolyl, isoindolinyl, indazolyl, isoxazolyl, benzofuryl, benzothienyl,
benzimidazolyl, benzthiazolyl, punnyi, quinolizinyl, quinolinyi, isoquinolis‘eyl; |
isothiazolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
pteridinyl, and the like. Preferred heteroaryl groups include pyridyt, thienyl and

35 imidazolyl.
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het eroaryl, heterocydoal kyl), that group may have one or nore substituents,
17 29 May 2006 WO 0 3/04 0 1 1 7 PCT/US02/ 35340 5 preferably frorPdiag 2006
five substituents, nore preferably fromone to three substituents, nost
preferably fromone to two substituents, independently  selected fromthe
list of su ' s. It is intended that the definition stituent
or vari abl ?@P}/délﬁ% particular location in a nolecul e be’i né@g%ﬁégﬁt of its
definitions el sewhere in that nolecule. It is understood that substituents
and substitution patterns on the conpounds of this invention can be

sel ect edd by one of oAgdiusadhegdin,lthe tenmt“hetereaytloalsylpshali denate apwfiveds sebert ar e

the art as wel | BRDNEY dRNsERGige SaliBRil, phria dHedinafesor Baptefl apardbife ™" ' "
nomencl at ur e useguttoredttgisiningtabieasthrcheteratom sélectet dom thal grogp toreisting t he

designated side chain is_described first, followed t he adjacent
functionality t W& Q"H’esvaﬂt'ﬁ{‘a'HfCO&{a("He%ﬂﬁ?u&tL’ﬂﬁ%qJ') 'Eﬁ‘&(ﬂf‘t‘%’?s a 20

"pheny! Cl1- Cal kYﬁ@%WE&{%&eﬁ%&é@@e@f#&p SoHERting W 0L, N 8AE550r Pnifle 46 AP Of

Q—

-

the formula O -- ( e term "subject” as used herein,
refers 0o an animemhbered saturated, pagially unsatitated oraartiglly @rematic bicyclingngn, who is
or has been the | f: ' rLOeNn d
nerein, the t or AVeDaRnlining SHbAE Hhe helltaGhilel e d o RIRE oral Kansind 5°
conpri si ng the €pécarfd doptingallydiontditing oné teefospadditioradl heteroatorms as wel | 30 as

any product which resuylts. directly or indirect.l remc L pations of the
speci fied ingr emdgﬂ?rééjqnhy Fﬂlgdggg@ﬁﬁhg@rg%fﬂﬂsé'r#%bt &?ﬂd?gﬁﬁﬁpeut ically
ef fective anmpunhetepseyticsityllgpoup may be aktachdibat anqicaibon admastithe/ ing Quwahaksd or

pharmaceutical agent that elicits the biological or 11 ""C-Cs al ky 18 29
May 20@% the result is a stable structure. :

Examples of suitable heterocycloalkyl groups include, but are not limited
to, pyrrolinyl, pyrrolidinyl, dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, pipendinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl,
piperazinyl, trithianyl, indolinyl, chromenyl, 3,4-methylehedioxyphenyl, 2,3-

20 dihydrobenzofuryl, and the like.

As used herein, the notation “*” shall denote the presence of a

stereogenic center.

25 Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention.

30 Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.
In addition, scmie of the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to
be encompassed within the scope of this invention.

35 .

When a particular group is "substituted” (e.g., cycloalkyl, aryl, aralkyl,
heteroaryl, heterocycloalkyl), that group may have one or more substituents,
17



WD 03/ 040117 PCT/ US02/ 35340 5 nedi cinal response in a tissue system aninal
or human that is being sought by a researcher, veterinarian, med? M3y 2¢6ct or
or other clinician, which includes alleviation of the synptons of the

di sease or disorder being treated. For use in nedicine, the salts of the

conpounds G§o btnsei1? nvention refer to 10 non-toxic "phar meaaisol/ssadd v
acceptable salts". Oher salts nmay, however, be useful in the preparation of

conmpounds according to this invention or of their pharmaceutically

acceptall e salts.  Sui | e pharpaceutical |y acceptabl alts f the
corrpoungs of t hiPLef W@?\fq'ar?ﬁ?i% "YfR" '? "é%m‘%'f’Befg%ﬁﬁ%ﬁﬁm%’?F T8& or
exanpl e, be for gapstiverts xhod prefefdblf frer opk th o sasaIRLEKLs hiBpéndeatiyt i on of a
15 pharmaceutical |y acceptabl e acid such as hydrochloric acid, sulfuric

acid, fumaric &Seeetedfgmthe listptsubstiventd c acid, acetic acid, benzoic acid,
citric acid, tartaric acid, carbonic acid or phosphoric acid. The present
I nvention includes within its scope prodnigs of the 20 conpounds of this

i nvention. I n gener dtis isteoteg that thegdefinition df @ny substitoernt or visablesdtiaves of t he

compoungs which_ar.e readily .convertible .in vi | 0fd. .. Fequired conpound.
Thube T8 e e pAfUaEPE o6 Hplebye bdnfendntnl 5k Adttdrs Hheiest

'('jadm' nibSZI eri nﬁ' ttﬁhﬁioleo@t&dgbafrﬂets{cmdt{rx[east(r]ltrstituleafs arﬁwsublstittirl]twuﬁpaﬁeﬁﬁHdﬁr Sd
escribed wt e conpoyn ecifica S S or wi.,ith.a 25 cqnpoun
Shich mmy not beCRERRRERP| PRINEIGESE e RERAE LAY BOR AL ofdnas skildn the

speci fied conposeh pravide\@nipbliRds BRNaRA SHdnitalRstae A that tfNbe rdaRily ent i onal
procedures for the selection and preparation of suitable prodrug detrivatives

are descri bed, syndiesizedrhy techniquesthinewgn thg abasavell agsthose methpdssat dordiur d,
El seviﬁf, 198533, Abbrevi ations used in the instant specification,
particularly the Schemes and Exanples, are as follows: BHT BSA CcAM or
cyclic AWMP 2,6-b is-(t-butyl)-4-nethyl-phenol Bovine Serum Al bum n

Cyclic-adenosine ”"E‘%QP&BH@% ng)%enclature used throughout this disclosure, the
terminal portion of the designated side chain is described first, followed by the
adjacent functionality toward the point of attachment. Thus, for example, a
20 “phenylC,-CsalkylaminocarbonylC4-Csalkyl” substituent refers to a group of the
formula
o]

C1-C6 alky
-§_C1'C6 alkw)J\H/

The term “subject” as used herein, refers to an animal, preferably a
25 mammal, most preferably a human, who is or has been the object of treatment,

observation or experiment.

-~ As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
30 as any product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharm_aceutical agent that elicits the biological or

18



29 May 2006 WD 0 3/0 40 1 1 7 PCT/ US02/ 35340 DCE = 1, 2-dichl or oet hane DEAD
= Diethyl azodicarboxylate DM = Differentiation Medium DVF = Di4Mayy2006

f ormam de DVEM = Dul beccos M ni mal Essential Medi um DMSO Di et hyl sul f oxi de
DPBS = Dul beccos phosphate buffered saline EDTA = Ethylene D am ne

Tetraacet i BS Fetal bovine serum GDP = @uanosi 51 ashhat e
= @uanosi ngwﬁ&l p%ogphate GM = G owh Medi um HBSS = Hank' ‘é @ ??ered salt

Sol ution HEPES 4-(2-Hydroxyethyl}1-piperizine ethane sul fonl c acid HS =
Human Serum 1gG = | nmunogl obulin G % Inh = Percent |nhibition MEM =
M ni num&Essent i ahedigigaluaspauesin-a NesyesryStans @nimalias Bumeathat is bemg sought by

1 choromuce 1 o Gk ) PR A A, S,

Phosphat e Buf f er
RT = Room TenperafigviatonSdIAhesymaptoms Iol‘atei d:sed%lecondiudfderbsemgyrea@w =

Streptonycin TLC = Thin | ayer chromatography TM = Transition Medium TM5 =

Trimethylsilyl 5 20
For use in medicine, the salts of the compounds of this invention refer to

10 non-toxic “pharmaceutically acceptable salts”. Other salts may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds of this invention include acid addition salts which may, for
example, be formed by mixing a solution of the compound with a solution of a

15 pharmaceutically acceptable acid such as hydrochioric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,

tartaric acid, carbonic acid or phosphoric acid.

The present invention includes within its scope prodrugs of the

20 compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering”™ shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with a

25 compound which may not be specifically disclosed, but which converts to the
specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives aré
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,

1985.

30
Abbreviations used in the instant specification, particularly the Schemes

and Examples, are as follows:

BHT = 2,6-bis-(t-butyl)-4-methyl-phenol
BSA = Bovine Serum Albumin

cAMP or = Cyclic-adenosine monophosphate
cyclic AMP

19



29 May 2006 WO 0 3/0 4 01 1 7 PCT/US02/ 35340 5 Conpounds of fornula (I%Pé
wherein R3 is hydrogen may be prepared according to the process2%MPY? din
Schene 1. RR-CGNR-NH2 O NHR4-NCS RL (IV) R- -N'" (M) H (V) HN11 R4 ~
SRzIl ~-NH4 1 R2 NCRRI~-NS HBr (VlII) (la) Schene 1 10 More
particul arl Ltably substituted cyano conpound of fQgHlsib/dshebl). @
known conpo‘vﬁ?]?iﬁogﬁlq'éorrpound prepared by known nethods, is react e% wth a
suitably substituted primary am ne of formula (1V), a known conpound or
conmpound prepared by known nethods, in the presence of a base such as

NaNH2, NaH, NaN(TMVS)BCEand the |¥ke, 1.81dighieraBthan®aNH2, at an el evated 15
tenperature, prefera t about_ref i correspondi ng conpound
of formula (V). The @g;r?‘pngund of for%ﬁ@%%ﬁ%ﬁ%&ﬁ‘gd with a suitably
substituted thiocyabMe of fornul a Diffelentiatiomblediuconpound or conpound
prepared by known ods, in the ptesen f , at an el evated
tenperature, 20 prepg bl y about 745 ! @@ﬁ’éﬁ&@% correspondi ng conpound of
fornula (VI1). The pmmppund of Eor molibedcdk IMinintal Bsbieatidl Medigm! i ng

cl osur e/ oxi dati on, inMStOhe presence of Br2, at roomtenperature, to yield

t he correspondi ng Dimethylsulfoxide
DPBS =  Dulbeccos phosphate buffered saline
EDTA = Ethylene Diamine Tetraacetic Acid
FBS =  Fetal bovine serum '
GDP =  Guanosine Diphosphate
GTP = Guanosine Triphosphate
GM =  Growth Medium
HBSS =  Hank's Buffered salt Solution
HEPES . =  4-(2-Hydroxyethyl)-1-piperizine ethane
sulfonic acid
HS = Human Serum
IgG =  Immunoglobulin G
% Inh =  Percent Inhibition
MEM =  Minimum Essential Medium
NBS =  N-bromosuccinimide
NCS ~ = N-chlorosuccinimide
NDP aMSH = [Nle*, D-Phe’JaMSH, an analog of «MSH
PBS =  Phosphate Buffered saline
PEG =  Polyethylene Glycol
PNC =  Penicillin
rtor RT = Room Temperature
SPA =  Scintillation Proximity Assay
5TM =  Streptomycin
TLC =  Thin layer chromatography
™ =  Transition Medium
TMS = Trimethyisilyl
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conpound of forrmula (1a). 25 Conmpounds of fornula (11) rmay be prepared from
suitably substituted conpounds of fornula (I) wherein R3 is hydr 2006
according to the process outlined in Scheme 2. 21 29 May 2006 WO 03/040117

PCT/US02/35340 R2 ° NR4 fYN RIA-S5 (Il) Scheme 2 More particularly, a
sui tably sulelobbdsigd conpound of fornmula (la) is treatedpiyfidh3sAGSe such
as NaHCO3, Na2CO3, NaOH, and the like, preferably NaHCO3, at room.
tenperature, to yield the corresponding corrpound of 10 formula (I1).
Compounds of fornula (I so be pre g .from suitabl substituted
corrpoun%s of fornul aC%’WJW”g%BEWHE()d’V’f % &%é?ogﬁf’lm“fy prepatgdhene 3.
RA NH H 15 2 Rachbrihg tohhEbroless obiihéd |n($éh)eme943hem9 3 More particularly, a

suitably substituted corrpound of formula VII reacted with an oxidi zi ng
agent such as NBS, NCS, DEADRLa_ngHt he I|ke ref er ably NB@_gjcg0om
tenperature, to g2l ¢ g cogrer 2Q _formil a ).
Preferably, the conpound of for(nw a (1) N’act ed from a(vbam C aqueous
sol ution such as NaWpP3, Na2COB8, ‘NaCH, and theHd i ke.
(V)
R*
HN”

/K R*
hll S \l/N
1
Rz/kN/R 1/ .,.\S
H

(Vi) (1a)

Br

Scheme 1

10 More particularly, a suitably substrtuted cyano compound of formula (If1),
a known compound or compound prepared by known methods, is reacted with
a suitably substituted primary amine of formula (IV), a known compound or
compound prepared by known methods, in the presence of a base such as
NaNH,, NaH, NaN(TMS),, and the like, preferably NaNH, at an elevated

15 temperature, preferably at about reflux, to yield the corresponding compound
of formula (V).

The compound of formula (V) is reacted with a suitably substituted
thiocyanate of formula (V!), a known compound or compound prepared by
known methods, in the presence of DCE, at an elevated temperature,

20 preferably about 45°C, to yieid the corresponding combound of formula (VIf).

The compound of formula (V1) is subjected to ring closure/oxidation, in
the presence of Brz, at room temperature, to yield the corresponding

bompound of formula (1a).

25 Compounds of formula (Il) may be prepared from suitably substituted
compounds of formula (I) wherein Ris hydrogen according to the process

outlined in Scheme 2.
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Compounds of fornula (I) wherein R3 is alkyl may be prepared from

suitably substituted conpound of fornmula (11) according to the przgé’@ggoos
outlined 25 in Schene 4. 22 29 May 2006 5 WD 03/040117 R2 Ra . R/ S
(I'') R3-X (VII1) Scheme 4 Accordingly, a suitably substituted conmpound of
formul a (I lywolgSodogpcted wth a suitably substituted corrppgﬂg%dgfg, sfgrmul a
(VI11), a known conmpound or conpound prepared by known netho wherein X
is trifluoronethylsulfonate, 10 Br-, and |-, at roomtenperature, to yield

t he correspondi ng conpound of formula (1). Conpounds of formula (I) wherein

R3 is hydrogen nmay be preggared from suitably sﬁ%titut ed coppound of
formula (11) according to WS 15 20 25 out ﬁv}gi n Scﬁeme 5. R2 N
S \g=

Ra IY N ~ RLVN-S (11) PCT/ IS RHO R2.Y =N MR N
R1/§\S R1/N\S
5 (la) (N
Scheme 2

More particularly, a suitably substituted compound of formula (la) is
treated with a base such as NaHCOj3, Na,CO3, NaOH, and the like, preferably
NaHCO;, at room temperature, to yield the corresponding compound of
10 formula (H).

Compounds of formula (Il) may also be prepared from suitably
substituted compounds of formula (VIl) according to the process outlined in

Scheme 3.
R*
“SNH
R 4
B e
R2 N/ _ R1/ S
: H
15 (Vi) (M)

Scheme 3
More particularly, a suitably substituted compound of formula (VIh) is
reacted with an oxidizing agent such as NBS, NCS, DEAD, and the like,
preferably NBS, at room temperature, to yield the corresponding compound of
20 formula (). Preferably, the compound of formula (ll) is extracted from a basic
_aqueous solution such as NaHCO3, Na;CO;, NaOH, and the like.

Compounds of formula (I) wherein R® js alkyl may be prepared from a

suitably substituted compound of formula (il) according to the process outlined
25 in Scheme 4.
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zZNR RL X2 R-/ Ha N Rl~+ S Schene 5 Accordingly, a suitably bs%itut ed
conpound of forrmula (I11) is reacted wth a pharmaceutically acc@%#"&b %acid
such as HCO, HBr, HNG3, and the |like, preferably HClI, at roomtenperature,
to yield the correspondi ng conpound of formula (la), wherein Xis Cl, Br,
NO3, and tRgglikg s VWhere the processes for the preparati gr©Ofsebhg4¢0Mpounds
according to true invention give rise to m xture of stereoisoners, these

i somers may be separated by conventional techniques such as preparative
chromat ography. The conpounds may be prepared in racemc form or

I ndi vi dual enantioners RE:ﬁy bg prepgred either by nt i (iispeci fgec synthesis
or by resolution. The co s nay, f@3-exanple, be | vedsinto their
conponents enantiomers by st apdaNd t eehmigques™ such t}"‘!’b’ mati on of

di astereoneric pairs by,sa 3 N 29 May(Vhoe WO 03/ 33 PCT5;:&§SOZ/ 35340 5
formation with an opticgl |y active acid, such as (-)-di -p-t%luoyl -d-tartaric
acid and/or (+)-di-p-tol uoyhnl -tariaric acid fol |l owed Py f flacti onal

crystal 5 zation and regeneration of the free base. conmpounds nmay al so
be resolved by formation of diastereonegtkenggsiers or anm des, followed by

chromat ographi c separation and renoval of the chiral auxiliary.
Al ternatively, the chepedingy. acuitelly substitdied\compoynd gf forayla Al isractesol um.

During any of t gyl g &Mh@ﬁ@ﬁ@m&mgimmsgv@gw%ﬁ@ Sdify o esent

i nvention, it may be necessary an esirable t I've or

reactive groups @mpdiid prepdied BPkiswH Afetlicuic ahBrRsh XTRitsIuBRYmBthyReAtbR¥Eed bY
15 neans of conventional protecting groups, such as those described in

Protecygve G oupy’ bid P 8o fehBlatlre) to §idld thecoéspdrdiigteorfip IHETBAT €SS,
1973; and T.W gélgnce’ & P.G I\/lt@h@\ﬂts, E‘>Ifl>rc())?ect [ SeoGrf)ups igﬁmOr%ani o F

formula (1).

Compounds of formula (1) wherein R"" is hydrogen may be prepared from
a suitably substituted compound of formula (1) according to the process

15 outlined in Scheme 5.
2 2
R YN R R YN R*
/ \ /
>=N . I >~—NH
N N<
R1/ S R1/ + S
X
m (la)

Scheme 5
Accordingly, a suitably substituted compound of formula (ll) is reacted
with a pharmaceutically acceptable acid such as HCI, HBr, HNO,, and the like,
20 preferably HCI, at room temperature, to yield the corresponding compound of

formula (1a), wherein X is CI’, Br, NOs", and the like.

Where the processes for the preparation of the compounds according to
tiie invention give rise to mixture of stereoisomers, these isomers may be
25 separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their components enantiomers

by standard techniques, such as the formation of diastereomeric pairs by salt
23



Synt hesi s, John Whey & Sons, 1991. The protecting groups nmay be rgnnvgd at
a conveni ent subsequent stage using nethods known fromthe art. 38 Mpy gU06
utility of the conpounds of the present invention to treat disorders

medi ated by a nel anocortin receptor can be determ ned according to the
procedur es yiesmudlped 1 N Exanpl es 4-11 herein. The presentpdriaxgfisssn
therefore provides a nethod of treating such disorders, which conprises 25
adm ni stering any of the conpounds as defined herein in a quantity effective

to tre the disorder (i.e. ip t herapeytical ly .ef.fectiv unt). The
conpound® may b OQB‘%II% ‘é’f'k?%&p{’]‘@%aﬁﬁ‘ﬁ 5‘?{5 Sé'f:s IaFéT)'é{ﬂ' W&P[H?yg'gl’i?rﬁ)aé‘cog%%rder by
any convent i onadnd/sr{pdiop-teieuyil-ntHaria tachifolldwed biiractionabérysallizhiidh 484 t 0,
i ntravenous, oral, subcutanequs, intramuscular, intradernal; parenteral and

transdennal . 30 "8genefation eltbafrephpsat iThR cAMPRUIITRY @isphe resmlvedibycal
conpositions C‘?Hﬂ?r’idtﬁ;hr!ﬂ d%?er%mgﬁ{ Estefs &f Aid Q?oﬁgwéd‘bﬁcbrﬁ%%rgphfcn
association with a pharmaceutical [y acceptabl e carrier. To prepare the
phar maceut i cal ceppration aod sembvaltof the chirahauxiliary.oAlteroativetyrtbe compounds of

formul g (1) and/or, (1] r.a salt t.h f active ingredient), is

i nti ma?’gl y adm )'(%%YéﬁE%og’eﬂﬁi‘n%aac%rﬂﬁafbgacc%ﬂ}ﬁ%r according to 24 29 May 2006
WO 03/040117 PCTI US02/ 35340 5 conventional pharnmaceutical conpoundi ng

t echni ques, which cagri.er mag }‘ake a vvifle var i etcé\ of forns degengi ng of the
form of preparation QUG aay pidne PRRGESSES far gIGRSIANIAN of the Gpmpoypds,atther er al

such as intrawF@sbﬁfinvémidagﬂmy wné&&sa@@mnﬁi&bmdw?f&@ét SeASHIYE of Or M
any of the usual pharmaceutical nedia ma be enpl oyed. Thus, for liquid

y :
oral preparati off2Cti.@19URS onGny of Hifpmeleculss £aBeRIASH ol §is BRY Rpashiewed by
sol uti ggs, Sul { 4abRs Redrivahfiordl Sy rBpd, BtiAE i¥eescrBbd 0! S O S,

al cohol's, flavoring agents, oring agents and the |iKke;

for solid oral E istey, a6 U & Wo MeRmie, Plemuu Peass,

DIORSAVE 3 roups |

FeULAZ A HAHH g R
capl ets, gel cap A ahhe | I [ é ﬁ&g%@@! t-'l S '.Ecl ude
st ar ches, suga?gsﬁ']gp{juénftsc’,ﬁe%ré;%ttﬁ}gt’\?h‘éﬁgggP(? tg? = %ﬁ bi ders,
di si nt egrati ng Syréhesis, UshaWillieyh® Sonk,e19%e Clhesroteicting groupsanay be removed
a(ilt\\/éagl;t'ageous or al

a1 0 B SRRO8h e AR HEch W Yo
20

The utility of the compounds of the present invention to treat disorders
mediated by a melanocortin receptor can be determined according to the
procedures described in Examples 4-11 herein. The present invention
therefore provides a method of treating such disorders, which comprises

25 administering any of the compounds as defined herein in a quantity effective to
treat the disorder (i.e. in a therapeutically effective amount). The compound
may be administered to a patient afflicted with such a disorder by any
conventional route of administration, including, but not limited to, intravenous,
oral, subcutaneous, intramuscular, intradermal, parenteral and transdermal.

30

The present invention also provides pharmaceutical compositions
comprising one or more cc..npounds of this invention in association with a
pharmaceutically acceptable carrier.

35 To prepare the pharmaceutical compositions of this invéntion. one or
more compounds of formula (1) and/or (ll) or a salt thereof (the active

ingredient), is intimately admixed with a pharmaceutical carrier according to
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pharmaceutical carriers are obviously enployed. If desired, tablets may be
sugar coated or enteric coated by standard techni ques. For parent%rNay008 he
carrier will usually conprise sterile water, though other ingredients, for
20 exanple, for purposes such as aiding solubility or for preservation, nmay

be includgg 0J/&j[)§9t abl e suspensions may al so be prepar e(ii, T}Iﬁo '35 case
appropriate ?qu| carriers, suspending agents and the Iiﬁe may be enpl oyed.
Topi cal formul ations included within the present invention, include but 25
are not limted to creans, lotions, nultiple enmulsions, mcroemnulsions,

| i posomaP cr eanscveqtional pharmacesticalcPBROUNGInG trchoiayes, Whith Eatsier sayftaker ng
aerosols, hard o ! | : st powder s,
spray forns, ané%‘t’?rgﬁea#ﬁggtaggﬁﬂﬁ ?fgﬁénu at?ﬁoﬂggﬁggétggﬁlgbﬁf?ri n -
addition to the administratiomg.gdorahof pgrenteral such apirdramuscular.i breprepariog ¢ s

i ncl udi ng, but are not.30.lim hel af | agent ufferin ents,
col orants, pres e%naqqs\l}ggg inp 'faéég%écegfgﬁn'eérﬂ?l dsflrh?q H%al,? ”EBV‘%’)%C@PE{%?@G@%JBW yi ng
agents, enol | i enesempldygd.nThRus, foENT cranprepariations, isugh ap drfexangpl@oent s,

anti oxi dants , noi sturi.zers per neatj ons enhancers, filmfornmers, and the

like. 39 Topi cal SUFBERTIPR: ielixies ang-solutions, suitablesarr iers and deditiyes MAdenwalgr.esent
I nvention may a@&y@@ﬁf?ﬁbﬁﬁ%, RavoTPb @gehtst B@séﬁr!aki%bﬁglloﬁﬁ)@aea%ta%g the

i ncluding comedol ytic/l tolytic agents, antim crobial agents an
steroi dal or norikeSopsoligegrabureparativussushEs] for BEAMPRS Powders) capsules,oi dal

anti -1 nf | amat of e AACkRapt CATRANIY! LA ARt Sh8 ohfval ol BRRAKAL, capabl e

of rupturing a co C agents re conpoun bl e of
breaki ng apart lsagarsi dibents gransidtingragents, lwkficantstbindersfdisintegratrigiagentss . )

Sui t abl,e conedol vti.c/ ker at o ' ts_i e n limted to
reti noi1§s, sal i @6‘1% ."Eé }g?,el Zée‘%%%ér ?%ﬁ%@?% '%‘i’ﬁ@l“’tﬁ”‘@#ﬁ. tﬁ%’fatsa?%’ f?'%s‘ﬂt"?ﬁ(e.

Sui t abl e 10 ant rgpresenttiid magtcadvantagebusienal bodager wnitfotm) inwHictlcase Ssligz oy |
P e B i UL G W ™

i ke. Topi cal I t=al S 01- ent. The
phar maceuti cal ggjgpesaled@irentsic@ioated By stamdratdchnifiesd Fopparemteérals, tHe €- J-
tabl et, capsule, powder, injection, teaspoonful and the || ke, an anmount of

| | ( [ .
the active i ngr%ﬁiF%’nW"' yere! SEMPISE SéFé'ﬁ‘F Véf‘eratﬁo_%@? BQIGWIQ_"%%"ésa@" descri bed
above.2grhe non-§,Qpira) foPParpBBELslichtd aidingRBRbAIOGSfohSfe8kRatbh | mapBkail N, per

included. Injectable suspensions may also be prepared, in which case
appropriate liquid carriers, suspending agents and the like may be employed.

Topical formulations included within the present invention, include but

25 are not limited to creams, lotions, multiple emulsions, microemulsions,
liposomal creams or gels, gels, solutions, suspensions, ointments, foaming
aerosols, hard or soft gelatin capsules, masks, sticks, roll-ons, powders, spray
forms, and the like. The topical formulations may contain, in addition to the
active ingredient(s), one or more non-active components including, but are not

30 limited to chelating agents, buffering agents, colorants, preservatives,
fragrances, emulsifiers, surfactants, opacifying agents, emollients, solvents,
sunscreens, viscosity modifying agents, antioxidants . inoisturizers,
permeations enhancers, film formers, and the like.

35 Topical formulations for acne treatment included within the present
invention may also contain one or more of the following components, including

comedolytic/keratolytic agents, antimicrobial agents and steroidal or non-
25



unit dosage unit, e.g., tablet, capsule, powder, injection, suppasitor
teaspoonful and the Iike, of fromabout 0.03 ng to 100 rmy/ kg (pr<P&a N@ém
0.1-30 20 ny/kg) and nay be given at a dosage of from about 0.1-300

ng/ kg/ day (preferred 1-50 ng/ kg/day). The dosages, however, nay be varied

dependi ng wBBodo® requirement of the patients, the sevesdiysedhsside
condition being treated and the conpound bei ng enpl oyed. The use of either

daily admi nistration or post-periodic dosing may be enployed. 25 Preferably
t hese cogpositio r lets, pills,
capsul esgppowder rs‘l' §er&?§'néu'1?é§ﬁé rtngfoﬁ’?ggep'{aﬁe@%’ﬁéwg&%f@sﬁ?f%ﬁg a?'&s pensi ons,
nmet er eqt aer osol f comboaprd cbps;bleiagﬁsmptdurmg)? coquoull@satgwt: e'geqrtscréfur to tdmln ces or
suppositories; for oral,6 par e intra Su ya recta

s i St rat§on, - GPPRICERaRIeet Sleakins BRAT FrialiaadER f‘%ﬁ“%ﬂgs'ﬂﬁ‘f%'ﬂ'%“ the

Al ternatively, bb@eﬁﬂa}y%ﬁabmmmc}k@@aw@@bém ﬁhcfuabrrbﬁwrbawtﬁ
once-weekly or once- nonth adm ni stration; for exanple, an insolub e sal t

of the active cofﬁf@ﬂﬂmds.§|§h¢vll§§ctdh§')’@£él§eﬁ%’a@§t%B‘Ptﬁ'nenﬁw e lik@a Ruitable
d d
provi desp depot Bﬁtﬁ#@f i Qa?ritgl Ctldsd%t Pﬂ;’é@g@{ I"i’rhltéd"iogl%f gltpé: r8kid8 eparing

solid conp05|t|ons Such princi Ive rngredient is
mxed with a phaenyﬂm@nymmabtrawchherclindargycim@neleiuaaidladndtthblhke| mgpicabr edi ent s

such as corn sta act.ose sucr , rhj.t o t , Stearic acid,

Tagnesi um st ear al “’8!'%’5% Pl santaiR Biod- B a%h%',"g?éﬁéﬁ' May 2006 WD 03/ 040117
PCT/ USO02 /35340 5 and ot her phar maceutical diluents, e.g. water, to forma
solid prefornul ation_ conposition containpin eneqQus m xture of a

conpound of the presdf€ PRAVRSRULGH COmPOé'f'Bﬂghﬁ'&&W 23, ReE dosage LBtts )

t her eoftg Wien ref gr tabid, éébsureh?éwd&r ﬁIél:'hBH'tééé;SUbnﬁﬂ%ﬁ@%hé mem% ount of
hormgeneous it IS meant that he active I Ng redient is dlsperse evenly

t hroughout the dbﬁﬁ@tyetln@md@at pecassanydo ﬂeh\(%ﬁﬁ@éflemwdmaso@emem y
subdi vi ded i nt o gapal we ?ncgﬁ.emhgm‘auéém o§fﬁﬁﬁ§ érenranL@%oMR d&ArS and

capsules. This solid p ation co 03|t|o en su I'nto
unit dosage forrmltdpsagﬁeumypeg dablet. |caewlauwedettdmeatl¢n riyppositary0. 1 t o about

0, 100" o 29EdsbBahRER B Tice s lohP aBEATAHS mig ¥ A0 g [ 1t @00 51, Of

pills of the.nove I On Can be coate herw onpoun
provi dg0a dosagmg‘/kg)randfnnaybb giyen bta ddsage effeornaboutd). (nfa@@dng/dxgtdagn For

exanpl e, the t a%rg;err%d 1p56 g(/‘k%?dé‘y? m?lrué agsfgﬂes HSWéveqor%gg%e%neg depending
upon the requirement of the patients, the severity of the condition being treated
and the compound being employed. The use of either daily administration or
post-periodic dosing may be employed.
25
Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories, for oral parenteral, intranasal, sublingual or rectal
30 administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
35 principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch, lactose, sucrose,

sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
26



out er dosage conponent, the latter being in the formof an envel ope over the
former. The two conponents can be separated by an enteric |ayer N33y 2006
serves to resist disintegration in the stomach and permts the inner
conponent 20 to pass intact into the duodenumor to be delayed in release. A
variety of woabedoigl can be used for such enteric | ayers per/gQaissddgs, such
materials including a nunber of polyneric acids with such materials as

shel l ac, cetyl alcohol and cellul ose acetate. 25 The liquid forns in which
the novel conpositions of the present invention nay be incorporated for

adni ni s&rati on @nal dtiiergshdemateytieat dimenisnelgidater, mforaassalialpréformnalationi t abl y
flavoured syrups, aqueous or Qil ?luspen5| ons,.and _flavoure grml sions with
I

edi bl e oils sucKOMPASHPD&ABIUINGA homogeneousynixture ofa sempaynd of thepresent o | |
as well as eli XHv%nﬁBﬁ’ o%'arrbﬁa%aemrcwsé&épwe ¥abirelsst: Whe

fbAb &
di spersing or suspending agents for agueous suspensi ons, |n'$‘14='I synt heti c
and natural guntheseqtrefpsmulatign compasitiensas homegeaoys eit :ajmamtathat the attiven

b tfiyl I | atin.
35 The met hod ol S8Rt RHEIEHETEhY T Banal uld EMboRlGh 8o et e 0C o P0, '
describ@d in theoqnpesmm may\bemeadiiy subxdiwdezﬁntoeeqmﬂy effectivetdasage forms
726 Nay 2006 HESTDS IR Al SpaplieBs {5 il B AR canePRlor .

accept abl e carr{Heh. suBhw.dmmemuanisagmwmﬁaﬂm 69k deeaﬁﬁwaﬁdv@rbdﬁva{mﬁg ntain
bet ween about 0, 01 ml? greferabl about to 50 ny,
conpound, and n#gMyR é‘bﬁ??‘l’ttf’lglpé'ﬂgf’ the agtive ngredientiof éﬂﬁ gresgpt 'W‘Pf@'oﬂnd@eof

adm ni stration gg|&¢begils Gﬁfhreln%wén doﬁrddéﬂ@n%ﬁ%sﬁavecﬁ&dothe@f.ée

pharmaceutical excipients, Including, but not limted nder s,

suspentfi ng 10 a'gmp@undedﬁmpmrﬁ%a dwémeofpantaﬁor@me&teea@lagtagprcémloaged/es
d d t | ud
Sl T forme. s ons PP ERAmbley Bigialiet S Bar CEmBAS: oR HRCF 0BLdH af'a T ¢

i medi ate rel eaamer dosage aoeiponsat, medattsrtmm indtie rf@;h'eafsm eovelopeadvarniise ,
granul es, and o [ | ut.i on S S,
elixers, enul 398 Smfa%‘%)nﬂ’s 6N n{s aEEbrenééb%EatF g%y%g' %8?)%%' %é'f’ﬁ
adm ni stration SemmeeslsemsnhEgmiouun ﬂmsstomacth andlperrnitsitrmuﬁmnmtﬁment
Advant,ageousl vy, e esent ntion dm.nj stered in a
Sl @aarty o BRSR IRt the fiadiniT o ety dln FEEase. AVEHGHor

material can be used for such enteric Iayers or coatings, such materials

including a number of polymeric acids with sqch materials as shellac, cetyl

alcohol and cellulose acetate.

25 The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or. by injection include,
aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, and
flavoured emulsions with edible oils such as cottonseed oil, sesame oil,
coconut oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles.

30 Suitable dispersing or suspending agents for aqueous suspensions, include
synthetic and natural gums such as tragacanth, acacia, alginate, dextran,
sodium carboxymettylcellulose, methyicellulose, polyvinyl-pyrrolidone or

gelatin.

35 The method of treating disorders mediated by a melanocortin receptor
described in the present invention may also be carried out using a

pharmaceutical composition comprising any of the compounds as defined herein
27



adm ni stered in divided doses of two, three or four tinmes daily.
Furthernore, 20 conpounds for the present invention can be adni ni<tN#&q0§ n
intranasal formvia topical use of suitable intranasal vehicles, or via

transdermal skin patches well known to those of ordinary skill in that art.
To be adm nwetegpsgh7 n the formof a transdermal deliverypgypi@is;dphe dosage
admnistration will, of course, be continuous rather than intermttent

t hroughout the dosage reginen. 25 For instance, for oral adm nistration in
the formof a tablet or capsule, the active drug conponent can be conbi ned

with an ®ral, noand apharmi&muﬂwl@labbméﬁwcatﬁecetﬁearlidretdpibar phammatéwticasuch as
et hanol , gl ycerol water and the |ike. g%roeo §r, Wncgn (gem red or necessary,
suitabl e bi nders°°q‘f€ﬂ§|‘t|°8dﬂ?3é°°'3?'§|bﬁf"é%ﬁ" Hbg e 00 mg E’Sf%‘??lﬂ@b%‘ents
can al so be i ncos prs@igdof tﬂé%ohgﬁuﬂa S neay b%%drﬁbtb?edonh Fffom‘: SGitaHiefor

without linmitation, starch nat ural sugars such | ucose or
bet a- | act ose, cdhe MQ@QMHISMMﬁ&leCMd Gaytiers m@tud@ rgamsamamd mertacaci a,

tragacant h or sodi um
benzoate, sodi uomrSH H'H%&%&%I %m%}r é%ten tpﬁﬂ@&&}(‘ﬂﬂ% %}e ngtgors

i ncl udel0 35 wi t hagents| lubricarits dlavonsahtsr sweetammyprewvambsswesagaiaodm §onite,
xant han gum and i ke. 03/ PCT/ USO /35340 5 10
The liquid for qf‘ﬂP%S{}P{’aBP@a%'?gQ}(?(%&% *B%V@\ﬁa gm: ﬂ(j‘%ﬁeﬁ’f IS such
as the syntheti gatiéd, cplets, Aapdules (edcﬁrndﬁltﬁ'@hﬁnedlé@gal@aﬁé himedGaltlade aRBt hy! -
cellulose and the |jke. For parenteral administration, sterile suspensi ons

and sol utions &H#aiedirelease losmuisHpns) ranies @nd POWAR S ANG dauid farms, sush ai n
sui table pr ese%x%m&ﬁs %Yr%p?‘éﬂx@ﬁéeém%téﬂs'M@‘éﬁé‘ﬁyén@%rﬁkgﬁéﬁﬁ fgpn 1S

desired. The conpound he present I nvention can al so nistered in
the f&bPmof Ii pe@ofe@alceéﬂmtmémtmyg@lmstesla@n'uagn% eauisiong andsispensiors.i cl es,
| arge unilanellar vesicles, and nultilanellar vesicles. Liposones can be
formed from a variety of phospholipids, such as chol esterol, stearylam ne
or 15 phophati dyl choAdvaotageGusipocomimuods oftbe prasephinventiammaybe nay al so be

delivered by th%%"gﬁ’ﬁbﬁc}é%&ﬁgﬁ’gl mydg‘gé opg%ltg%l leﬂd@aﬁé%ﬁl carriers to

whi ch the conpo
administered in divided doses of two, three or four times daily. Furthermore,

20 compounds for the present invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via transdermal skin patches well
known to those of ordinary skill in that art. To be administered in the form of a
transdermal delivery system, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen.
25
For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents
30 and coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, com sweeteners, natural and syr.iiietic gums such as acacia;
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,
35 without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
like.
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are coupl ed. The conpounds of the present invention may al so be éﬁﬂfled W th
20 sol ubl e polynmers as targetable drug carriers. Such polyners c aheéPBde
pol yvi nyl pyrrol i done, pyran copol yner,

pol yhydr oxypr opyl net hacryl am dephenol, pol yhydr oxy- et hyl aspart am dephenol

or pol yet hwhog9e@igrdepol yl ysi ne substituted w th pal mt oydr&si:5846-

Furt hernore, the conpounds of the present invention may be coupled to a

cl ass of bi odegradabl e pol yners useful in achieving 25 controlled rel ease of
a drug, for exanple, polylactic acid, polyepsilon caprolactone, polyhydroxy
butyeri & aci d, pol yormhedigsiddorsns ipnalijyattyfialased syspendinl ot dispersimg agents such

pol ycyanoacryl at es, and cross-li nked or hi pat hi.c bl oc copol rs of

hydr ogel s. 30 Cd?ﬁ)taﬁﬁ)ﬂ%tﬁ%tfc g %a?‘i"ﬁew?ﬁﬁpw%% ragaramt t%‘?%‘t'pf"rﬁgﬁﬂy of the
foregoing conpaglillbgNandhd iRE.C PbLpdtentcral damadstration] steme sespemdiorsigy i n the
art whenever treatnent of disorders nediated b%éa mel anocortin receptor is

required. The ddolufiopmarggiesised.: isetopichiaparationswhieh ganerally satpinsuitable r ange

from 35 0.01 t rl;g(ﬁqg ; | i stration,
t he conpositi ong)r%lsreg\%%?/ %g@ir?@g%ardmi e ﬂ?ﬁng%p&-@&g?tqnggpggg d(;ont ai ni ng,
0.01,0105, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200,
250 and 500 29 29 My, 2006 WO 40117 PCT/ USQ2/3534Q 5 mlligranms, of the
active ingredient fo%h? ﬁ%mgeﬁﬂff%/ﬁg? PES5E) 0% Htcaglalo’s[o %Eg&égfeam thge
patient to be tfeni eidiposiimetiélRehy syStenis) suth 8é sirak ubilargelids vesitle Aaigey
supplied at a dosage |evel of fromabout 0.01 [ kg to about 100 [ kg of
body wei ght pepnm&"aww@@%@ng,m%'%%rﬁﬁélﬁ{d@s'fzkesggm#amatcao.b@éomeda t 10
mg/ kg of body wehakt o BhospRblipidd) SuSPED eNEIESterl stdyIafRbSt ered on a
regimen of 1 to 4 10°tinmes per day. Optinal dosages to be adm nistered may
be rea#® |y det ePhophatidychalinese skilled in the art, and will vary with the
particul ar conpound used, the node of admnistration, the strength of the
preparation, the node of adm nistration, and 15 the advancenent of the

di sease condition. |CGomphtindsofthefpresent investiocmay altsovbe deliveres patheiuse bfir

D i st rat | o, MRproraLaffHolfes e BauER' B b e e furBbodREmbRiRi ng
Exanpl es are searefooupled! Thaicdmpouridseof dimepreseatitvergionimaynsiso B cooped withn, and
T RN ST RS AR T T
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyimethacrylamidephenol,
polyhydroxy-ethylaspartamidephenol, or polyethyl eneoxidepolylysine substituted
with palmitoyl residue. Furthermore, the compounds of the present invention
may be coupled to a class of biodegradable polymers useful in achieving
25 controlled release of a drug, for example, polylactic acid, polyepsilon
caprolactone, polyhydroxy butyeric acid, polyorthoesters, polyacetals,
polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic block

copolymers of hydrogels.

30 Compounds of this invention may be administered in any of the foregoing
compositions and according to dosage regimens established in the art whenever
treatment of disorders mediated by a melanocortin receptor is required.

The daily dosage of the products may be varied over a wide range from
35 0.01 to 1,000 mg per adult human per day. For oral administration, the
compositions are preferably provided in the form of tablets containing, 0.01,0.05,
0.1,05,1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500
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EXAMPLE 1 25 2-(2-net hoxvphenyl) - 3-phenyl - 5- p-tol vl am no-f

1,2, 41t hiadi azol -2-ium Conpound # 31 STEP A A mixture of o-ani s#@#20045. 0
g, 121.8 mml) and sodium am de (50 wt. 30 % suspension in toluene) (11.40
g, 146.2 mmol) in anhydrous toluene (200m) was stirred for 1 hour at room
t enper at ur ewoi9od® M xture was added 30 29 May 2006 WO Ol’,’;é]gﬁg 40
PCT/ US02/ 35340 5 benzonitrile (9.86 m, 96.6 nmol) and heate nder refl ux
for 16 hours. The reaction m xture was cooled and 1.0N HCl (150 m) was
added to quench the reaction. Activated carbon was added and the reaction

m xture svas fil tﬁ?ﬁll?damé Bf e abtivd ikgretient fonthe syfptoratid ad;h@lrrliﬁr%bﬂfh@ difdag
adj usted to about addition of 1.0 N NaOH gZOO .. The, aqueous ?ayer

was extracted wtorh a_gat@m torbsr tepated. 3An sffective amaye @fﬁi‘ﬁl%'scﬂfé'&'ﬁf"& supplied was
d d h t hed
b hexane. and g tosabB e of R AR BN REjkg o Tb i BEbbdy weBnt A5 e

with hexane and

solid. "H NMR (muay_ P@mmy tff&/réhgéas (rsm ébe)uﬁ 0403716 absyt YHNg/\@ fbody 3H) ,

7.04 (m 1 H, 7.93 PCl 227 TPB A
m xture of N ary¥ fﬂéﬂi’n}ﬁ’ - nehe TP ndi?‘ n(sﬁ; Qp&f‘%@?m‘) A, and
4-t ol ylfigsot hi ocyipwestper §3y.18 g, 14.60) in anhydr ous chI oroform (30 m) 20

was heated under reflux for 16 hours. The reaction m xture was cool ed and
t he sol vent was evaporated. The resulting residue was purified by flash

col umm chr onat ogr aphippiifhiticdagédol e MARRt&Ed AYdereaty daenﬁkhé@bp t hane.

The conbined fractions were evaporated; and the'resulti ng solid ried
over vacuum to ykilediintheafrand il vary withtbe patticylar cempound WQ(M@Q@OGWHE

chCl3) "' 2.36

7017-7.30 (m 7egmirdgion. 1R sighattybhse preiagpf. §iémogc oPdarpjnistcayl and

H M (&S, M )tt@?a&ivagcemertsvﬁlhe@semetcbedmm ulniagidition, taﬂmaemcﬁale@wng 7. 73
mol ), pr epar ed aﬂ%u%IEgtlgﬂ being treated, including patient age, weight, diet and time of

administration, will result in the need to adjust dosages.

The following Examples are set forth to aid in the understanding of the
20 invention, and are not intended, and should not be construed to limit in any way
the invention set forth in the claims which follow thereatfter.

EXAMPLE 1
25 2-(2-methoxyphenyl)-3-phenvi-5-p-tolylamino-[1,2 4]thiadiazoi-2-ium
Compound # 31

Q@

Br

?
CH,

STEP A:
A mixture of o-anisidine (15.0 g, 121.8 mmol) and sodium amide (50 wt.
30 % suspension iﬁ toluene) (11.40 g, 146.2 mmol) in anhydrous toluene (200m1)
was stirred for 1 hour at room temperature. To the mixture was added

30



I n anhydrous chloroform (15 m) was slcwy added bromne (438 id, 8.51
mmol ). After stirring for 16 hours, the solvent was evaporated. THEMay2006
resulting solid was washed with anhydrous ethyl ether. The crude product
was re 35 crystallized from20% water in ethanol to yield the product as a

yel 1 ow sol i o ez MR (300MHz, CDCI3) "' 2.39 (s, 3H), 3@@,&, 6. 96
(d, 1H), 7.06 (t, 1 H, 7.20 - 8.07 (m 7H), 7.61 (d. 2P . T80 (d 2H),
12,40 (s, 1 H 31 29 May 2006 WD 03/ 040117 PCT/ US02/ 35340 5 MS (ES, MH )

374.25 EXAMPLE 2 2-(2-met hoxyphenyl) - 3- (2- net hoxyphenyl } 5- phenvl am no-f 1,
2. 41t hi a®li azol - 2benzenidimiSaa ml+H66 pumol) gngheatgd gnder igfiupiar 1ot hoursofl he

o-ani sidine (13. : I hN \ /sdg%ﬂ L on in
tol uene) (9.40 gr‘,éa%%&é‘%n‘%gﬁygi%ogﬁ%y rdgsrﬂ%%ﬁgﬁ(ﬁg%%\é&%edof\?va st%ﬁ?'lr‘%d for
1 hour at room treaptioratActivate@catboe waxaddes angsthedeiastion nigture was filtered

nmet hoxybenzoni tr,| 16~md.. 1 0 I eaction, nxture was then
heat edyunder refth[?ﬁg?‘cﬁcilgé ﬁgig-ghe gﬁ&%’é%&%%%%&?ﬁ?%e%osa%%gl‘@db%nd 1. 0N
HCIOI (%50 n) wasadaitidechft1co Nwmhf_ | (deandneﬁumaqgeomotg?/qmmﬁmdﬁ%s ?ddﬁd
and the reaction Xjure iltere rqu a ite pa e pH of the
i xt ur as ad; EIRIBIOND @018 Cambines grosste l2ver endesd praicaTypiouse 20
aqueous | ayer Wagq®es}, laAaleRdpdtbied. qweqegmmgrsdliam&@wamed vmegéﬂﬂﬁié}%i o
X4, an . The resulting

organi c layer was dried over anhydrous M d evaporate
solid was washedrigf ONehibg yaeuumto Yielddhe aladuct axa palaiwhie eoligi el d t he product

as a pale white soli tMﬁQ A ; ) f
N- arylobenzam' di ne (1&| g, f@@%zh#ﬁ%lg) pf%eeégrsggﬁgg%lgné %}Ebuéﬁgﬂ&”)
phenyl i sot hi ocyarod#t (@n,(184),/D48{m, 312), 7.98 @, PH) n anhydr ous

15 MS (APCI, MH") 227

STEP B:
A mixture of N-arylbenzamidine (3.0 g, 13.27mmol), prepared as in Step

A, and 4-tolylisothiocyanate (2.18 g, 14.60) in anhydrous chloroform (30 mi)
20 was heated under reflux for 16 hours. The reaction mixture was cooled and
the solvent was evaporated. The resulting residue was purified by flash
column chromatography with a mobile phase of 25% hexane in
dichloromethane. The combined fractions were evaporated; and the resulting
solid was dried over vacuum to yield the product as a yellow solid.
25 'H NMR (300MHz, CDCl3) ™ 2.36 (s, 3H), 3.66 (s, 3H), 6.76 (m, 1H),
6.97 (t, 1H), 7.17-7.39 (m, 7H), 7.47 (d, 2H), 7:60 (d, 2H), 8.20 (s, 1H), 14.18
(s, 1H)
MS (ES, MH") 376.29

30 STEP C:
To the solution of thiourea (2.90 g, 7.73 mmol), prepared as in STEPB,

in anhydrous chloroform (156 ml) was slc.vly added bromine (438 ul, 8.51
mmol). After stirring for 16 hours, the solvent was evaporated. The resulting
solid was washed with anhydrous ethyl ether. The crude product was re-
35 crystallized from 20% water in ethanol to yield the product as a yellow solid.
'H NMR (300MHz, CDCl3) ™ 2.39 (s, 3H), 3.66 (s, 3H), 6.96 (d, 1H),

7.06 (t, 1H), 7.20 - 8.07 (m, 7H), 7.61 (d, 2H), 7.80 (d, 2H), 12.40 (s, 1H)
31



chloroform (30 m) was heated at 45C for 16 hours. The reaction m xture was
30 cool ed and the sol vent was evaporated. The resulting residue w&MHAMOE| ed
by 32 29 May 2006 WO 03/040117 PCT/ US02/ 35340 5 flash col unmm chromat ogr aphy
with a nobil e phase of 25% hexane in dichl oronethane. The conbi ned
fractions orated and the resulting solid was dry§ vacuumto
yield the E?g J@*ﬁgs a yellow solid. Ms (ES, MH ) 391. 50lJ Jﬂ? To a
solution of thiourea (12.95 g, 33.1 nmmol ), prpeared as in STEP B, in
anhydrous chloroform (15 nl) was slowy added bromne (1.78 nL, 34.75
mol ). After stirrind$dFSIBHNLI425 t he sol vent was evaporated. The
resulting solid was washed wi th anhydrous ethyl ether. The crude product
was re 15 crystallized from20% water in ethanol to yield the product as a
yellow solid. M (ES, MH) 390.1 FoIIQﬂQﬂgPLE procedures disclosed herein,
f f .

representative cqny
prepared, as |isté R Br ID

No. RRR 14- et hyl phenyl phenyl H4- rret hompbgﬁmbuﬁ&l#mpt hyI phenyl phenyl thenyl

34- et hyl phenyl phenyl H2- met hoxypheny t hyl phenyl phenyl H4- et hyl phenyl
54- et hyl phenyl phenyl H2- net hyl phenyl 64- 1hy| phenyl phenyl H4- chl or ophenyl
74- met hyl phenyl phenyl H2- chl or ophen thyl p phenyl Hphenyl

92- net hyl phenyl phenyl H4- net hoxyphe

Br
0

1 0 CH3

STEP A:
A mixture of o-anisidine (13.5 g, 110.0 mmol) and sodium amide (50 wt.

% suspension in toluene) (9.40 g, 120.0 mmol) in anhydrous toluene (200ml)
was stirred for 1 hour at room temperature. To the mixture was added 2-

15 methoxybenzonitrile (16 ml, 131.0 mmol) and the reaction mixture was then

| heated under reflux for 16 hours. The reaction mixture was cooled and 1.0N

HCI (150 ml) was added to quench the reaction. Activated carbon was added
and the reaction mixture was filtered through a Celite pad. The pH of the
mixture was adjusted to about 14 by addition of 1.0 N NaOH (200 mi). The

20 aqueous layer was extracted with chloroform (3x150 mi). The combined
organic layer was dried over anhydrous MgSO,, and evaporated. The resuiting
solid was washed with hexane and dried over the vacuum to yield the product
as a paie white solid.

MS (APCI, MH") 257

25
STEP B:
A mixture of N-arylbenzamidine (15.5 g, 60.6 mmol), prepared as in
STEP A and phenylisothiocyanate (8.70 mL, 72.7 mmol) in anhydrous
chloroform (30 ml) was heated at 45°C for 16 hours. The reaction mixture was
30 cooled and the solvent was evaporated. The resulting residue was purified by
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33 29. May 2006 WO 03/040117 PCT/ US02/ 35340
102- net hyl phenyl phenyl H2- met hoxyphenyl 112- et hyl phenyl phenyl H4- n2% Ma) pensny |
122- et hyl phenyl phenyl H2- et hyl phenyl 132- net hyi phenyl phenyl H4- chl or ophenyl
142- et hyl phenyl phenyl H2- chl or ophenyl 154-chl or ophenyl phenyl Hphenyl
164- chl or ophexglogheny| H4- met hoxyphenyl PCT/US02/35340
174- chl or ophenyl phenyl H2- met hoxyphenyl 184-chl or ophenyl phenyl H4- net hyl phenyl
194- chl or ophenyl phenyl H2- et hyl phenyl 204- chl or ophenyl phenyl H4- chl or ophenyl
214- chl or ophenyl phenyl H2- chl or ophenyl 22phenyl phenyl Hphenyl
23pheny| phonyl Ha ot byt Bony | 26anory poeny o Mot byl phanyr e

phenyl phenyl H4- net hyl phen en; en - net en .
27phenyl phenyl Hﬂ'éﬁ?'&"ﬂﬁg%’%l T'Z%E‘-”H&%ﬁ‘g?@ﬁ W%ﬂ@ﬁ%‘?%ﬁf?@%ﬂd the resulting
292- met hoxyphenydopd sl ditdrBveR 0xotRINe flield the product as a yellow solid.
302- et hoxyphenyl phenyl H2- met hoxyphenyl
312- net hoxyphenyl phehi? (&S .M 3Dk |
322- et hoxyphenyl phenyl H2- et hyl phenyl
332- net hoxyphenyl phenyl H4- chl or ophenyl
342- neti@oxyphend@TiRBy| H2- chl or ophenyl 354- net hoxyphenyl phenyl Hphenyl

364 met hoxypheny! phepyl i et nGyvBhenY > 36 29 YimaROSmlG ek YTk 6,
in anhydrous chloroform (15 ml) was slowly added bromine (1.78 mL, 34.75
mmol). Aﬁer stirring for 16 hours, the solvent was evaporated. The resuiting
solid was washed with anhydrous ethyl ether. The crude product was re-

15 crystallized from 20% water in ethanol to yield the product as a yellow solid.

MS (ES, MH*) 390.1

Following the procedures disclosed herein, representative compounds
of formula (I) of the present invention were prepared, as listed in Table 1.

20
TABLE 1
RAL _N R*
N N
R I:J-\S \Ra Br
ID No. R R* R* R*
1 4-methyiphenyl phenyl H 4-methoxyphenyl
2 4-methylphenyl phenyl H phenyl
3 4-methylphenyl | phenyl H 2-methoxyphenyl
4 4-methylphenyl phenyl H 4-methylphenyl
5 4-methylphenyl phenyl H | 2-methylphenyl
6 4-methylphenyl phenyl H 4-chlorophenyl
7 4-methylphenyl phenyl H 2-chiorophenyl
8 2-methylphenyl phenyl H phenyl
9 2-methylphenyl phenyl H 4-methoxyphenyl
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374- met hoxyphenyl phenyl H2- met hoxyphenyl

384- net hoxyphenyl phenyl H4- net hyl phenyli 29 May 2006

394- et hoxyphenyl phenyl H2- et hyl phenyl 404- net hoxyphenyl phenyl H4- chl or o

phenyl 414- et hoxyphenyl phenyl H2- chl or ophenyl 422-chl or ophenyl phenyl Hphenyl

432- chl or opheybdaneny! H4- met hoxyphenyl PCT/US02/35340 _
ﬁﬁ—lﬁ net hyl phenyi

442- chl or ophenyl phenyl H2- met hoxyphenyl 452-chl or ophenyl phen
472- chl or ophenyl phenyl H4- chl or ophenyl

462- chl or ophenyl phenyl H2- et hyl phenyl
49phenyl phenyl H2- chl or ophenyl

482- chl or ophenyl phenyl H2- chl or ophenyl

504- met hyl pheny! phemy] Cil3fethpfoRenyl PTENYT “pHanyenyT penyT HA otmefoxyRenyY |

52phenyl phenyl H2{ net hoxybennyl 53phanyl phenyl H4- ne{ hyl bgnzyl

54phenyl phenyl H2t et hyl D&ﬁéth}flpﬁ&?ﬁefw phephenii- chl br epenzyd-methyiphenyi

56phenyl phenyl H2f chl of obenzyl 574- net hoxyphenyl 4- net hoxyphenyl Hphenyl

584- et hoxypheny| 412vet h@xygthgpléry- et hoxptengny | H 2-methyiphenyl

594- met hoxypheny| 4- net hoxyphenyl H2- et hoxyphenyl

604- met hoxypheny| 4t3vet h@xygthyplyér- et hy| giteaply | H 4-chlorophenyt

614- met hoxypheny|l 4- net hoxyphenyl H2- fret hyl phenyl

624- met hoxypheny|l 44nett h2:mebiydplyerii- chl or (aiieeyly| 35( 281 Mhy 26K16rdpHéRyi

03/040117 PCT/ USQ2/ 35340 634- met hoxyphenyl 4- net hoxlyphenyl H2- chl or ophenyl

644- met hoxyphenyll 45ngt héhlorenhenyd3- pyri dyphenyl H phenyl

652- met hoxyphenyl 4-nHt hyl phenyl Hphehyl

662- met hoxypheny| 46mdt hé-hiReapiiery- npt hoxphRely | H | 4-methoxyphenyl
17 4-chlorophenyl phenyl H 2-methoxyphenyl
18 4-chiorophenyl phenyl H 4-methylphenyi
19 4-chlorophenyl phenyl H 2-methylphenyi
20 4-chlorophenyi phenyl H 4-chiorophenyl
21 4-chlorophenyl phenyl H 2-chlorophenyl
22 phenyl phenyl H phenyl
23 phenyl phenyl H 4-methoxyphenyl
24 phenyl phenyl H 2-methoxyphenyl
25 phenyl phenyl H 4-methylphenyl
26 phenyl phenyl H 2-methylphenyl
27 phenyl phenyl H 4-chlorophenyi
28 | 2-methoxyphenyl phenyl H phenyi
29 | 2-methoxyphenyl phenyl H 4-methoxyphenyl
30 2-methoxyphenyl phenyl H 2-methoxyphenyi
31 2-methoxyphenyl phenyl H 4-methylphenyl
32 | 2-methoxyphenyl phenyl H 2-methylphenyl
33 2—methoxyphenyl phenyl H 4-chlorophenyl
34 | 2-methoxyphenyl phenyl H 2-chlorophenyl
35 | 4-methoxyphenyl phenyl H phenyl
36 | 4-methoxyphenyl phenyl H 4-methoxyphenyl
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672- net hoxyphenyl 4-me t hyl phenyl H2- met hoxyphenyl

682- net hoxyphenyl 4- net hyl phenyl H4- net hyl phenyl
692- met hoxyphenyl 4- et hyl phenyl H2- met hyl phenyl
t hyl phenyl H4- chl or ophenyl
722- met hoxywbesydofyret hyl phenyl H3- pyri dyl

742- met hoxyphenyl 2- net hoxyphenyl Hphenyl
752- met hoxyphenyl 2- met hoxyphenyl H4- net hoxyphenyl
762- met hoxypheny| 2- net hoxyphenyl H2- net hoxyphenyl

772- met hoxypheny
782- met hoxypheny

792- met hoxypheny

29 May 2006

702- met hoxyphenyl 4- e
712- met hoxyphenyl 4- met hyl phenyl H2- chl or ophenyl
732- met hoxyphenyd-ppeayids- pyri dyl

| B&re

N

Loranhenvl!

28fvel Hexpethozyphergh et hy | phreawl/ | "H 2-methoxyphenyl
2- et hoxyphenyl H?- et hyl phenyl
t Yowethneypherm- ¢hi or ateasl | H 4-methylphenyl

802- net hoxyphenyll 2-net haxypheny| H2- Q y
812- met hoxypheny|l 3%t HoR§RSPIERY- pyr i dyahesUpheny| pienyI Hbaetiyiphenyl
852- met hoxyphenyi—2 ethéﬁphenyLH4thonuphenyL_saZ;neLin%#phenyL_____
2- met hoxyphenyl H2 48- di #0ehexypheny| | 872- deRYxyphephyH ~chloro phenyl
2- met hoxypheny| H2—-ehho+ro~6-— 82—pet-hokyphenyl
2- met hoxypheny! Hi344- di f1aethexyphenyli | ExamvPhend 36 2o May | 209chipIoRNeOPA0) 17
PCT/ US02135340 % :
2-( 2- met hoxyphey M- 3- (ZchRIREEDYheny | ) - BPEMEny1 ani nb- { L. 2. 4PheR¥hdi azbl e
Conpound #89 OCH3--OCH3—Fe—a—sel-utiagr—oef—ih ofpotHht—prepat-et—as—h ep B
of Exanple 2 (0.831 g,2'§h'§'§’pﬁr‘fﬂ¥') in anﬁpgﬁﬂgus chl offof a-mme(}ﬁi added
N 10 chl or osuccimgrtre— 36 ’en)rft\' TEmopp e [Te Teachrop3harewas_then
stirred for 16| hours, an@ trqgn st dpped gncpyvvashec tw ce ?M'?"P} d‘é{ﬁéﬁ%
NaHCO8. The or gagsTTTHER (T g0 OVERR mest gqmyut fage bt
renmai ni ng solve1t25rang%edoﬁﬁﬁéﬁﬂvacuun1?agﬁ?eld tihe titlgqggﬁgﬁ@éﬁgs a
solid. 46 2-chlorophenyl phenyl H 2-methyiphenyl

47 2-chlorophenyl phenyl H 4-chlorophenyl

48 2-chlorophenyi phenyl H 2-chlorophenyl

49 phenyl phenyl H 2-chlorophenyl

50 4-methylphenyl phenyl CH; | 4-methoxyphenyl

51 phenyl phenyl H 4-methoxybenzyl

52 phenyl phenyl H 2-methoxybenzyl

53 phenyl phenyl H 4-methylbenzyl

54 phenyl phenyl H 2-methyibenzyi

55 phenyl phenyl H 4-chiorobenzyl

56 phenyl phenyl H 2-chlorobenzyt '

57 | 4-methoxyphenyl | 4-methoxyphenyl H phenyl

58 | 4-methoxyphenyl | 4-methoxyphenyi H 4-methoxyphenyl

59 4-methoxyphenyl | 4-methoxyphenyl H 2-methoxyphenyl

60 | 4-methoxyphenyl | 4-methoxyphenyl H 4-methylphenyl

61 | 4-methoxyphenyl | 4-methoxyphenyl H 2-methylphenyl

62 | 4-methoxyphenyl | 4-methoxyphenyl H 4-chiorophenyl
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M5 (ES, MH#) 390.1 15 Foll owi ng the procedures described herein,
representative conpounds of formula (11) of the present inventi o#f Mey2006
prepared, as listed in Table2. Table 2 2 NR4 Y N RI~-N~S- I D No. R1R

824- net hyl phenyl phenyl phenyl 834-net hyl phenyl phenyl 4- met hoxyphenyl
892- met hoxyResylodrMet hoxyphenyl phenyl
902- net hoxyphenyl 2- net hoxyphenyl 2, 6-di fl uoro phenyl PCT/USOZ/35340_

912- met hoxyphenyl 2- met hoxyphenyl 2- chl or o- 6- et hyl phenyl
922- nmet hoxypheny hoxvohenvl 3 _5-difl uoro-phenvl 29 Mav 2006 W

g o = J 20, )
03/ 040117 5 PCTI Ut/ pabawthgxnyakenyht|ndripte@xypbeay [NV spe@réioropbenyt
measured on a Brpker ,A\,'WWMMS—OL!&&M&
noted, nol ecul ar| Gfei gﬁr@emmﬁéa( Jr BdnelePnygnenyh ¢r dimgs LC 3pp¥idybr m
el ectrospray mas t-ofet-er—as+H-sted—r—Fabd 10-TABLE-3_1 D NgMNV |
(as +ion) MW 2 (w B5.)|m2a@ethaxyatiepyl 4o Ametyioneny - da24. 38heMYl

3374. 49454. 39374—3—4358—494392935813 5358404383535
6378. 91458, 81378, P9380 23nehpxyRNERYL | g msthylpheay > R | 4-methoxyphenyl
2-methoxyphenyl

ks

WO p
SIS

67 2-methoxyphenyl 4-methyiphenyl

68 2-methoxyphenyl 4-methylphenyl 4-methylphenyi

69 2-methoxyphenyi 4-methyiphenyl 2-methyiphenyl

70 2-methoxyphenyl 4-methylphenyl . 4-chlorophenyl

71 2-methoxyphenyl 4-methylphenyl 2-chlorophenyl

3-pyridyl
3-pyridy!
phenyl

72 2-methoxyphenyl 4-methyiphenyl

73 2-methoxyphenyl phenyl

74 2-methoxyphenyl | 2-methoxyphenyl

75 2-methoxyphenyl | 2-methoxyphenyl 4-methoxyphenyl

77 2-methoxyphenyl | 2-methoxyphenyl 4-methyiphenyl

78 2-methoxyphenyl | 2-methoxyphenyi 2-methylphenyl

79 2-methoxyphenyl | 2-methoxyphenyl 4-chlorophenyl

80 2-methoxyphenyl | 2-methoxyphenyi 2-chlorophenyl

3-pyridyl
benzyi
4-bromophenyl

81 2-methoxypheny! | 2-methoxyphenyl

84 phenyl phenyl

85 2-methoxyphenyl | 2-methoxyphenyi

2,6-difluoro phenyl

H
H
H
H
H
H
H
H
H
76 2-methoxyphenyl | 2-methoxyphenyl H 2-methoxyphenyl
H
H
H
H
H
H
H
86 2-methoxyphenyl | 2-methoxyphenyl H
H

a7 2-methoxyphenyl | 2-methoxyphenyl 2-chloro-6-

methylphenyl

88 2-methoxyphenyl | 2-methoxyphenyi H 3,5-difluoro phenyl

EXAMPLE 3

36



8344. 46424. 36344. 3 9374. 49454, 39374. 2 10374. 49454, 39374, 2
11358. 49438, 39358. 3 12358. 49438. 39358. 3 13378. 91458, 81378. 2, 380,23 May 2006
14378. 91458. 81378. 2, 380.2 15364. 88444. 78346. 2. 366.2 16394. 90474. 81394, 1,
396. 1 17394. 90474.81394. 1, 396.1 18378.91458.81378.2, 380. 2

19378. 91458y@aiiBu?, 380.2 20399. 32479.23398. 1, 400.1 21399 @a#79423398. 1,
400. 0 22330. 43410, 34330. 3 23360. 46440. 37360. 3 24360. 46440. 37360. 3

25344. 46424. 37344. 4 38 29 May 2006 WO 03/040117 PCT/ US02/ 35340

26344. 46424, 3734 27364. 88444
29390. 49470. 3939§lél%%§§%ﬂ§§£¥é ‘ . il
32374. 49454, 39374. 3 33394. 90474, 813940bm§Q§3 4394 00474, 81394, 1, 396. 1
35360. 46440. 37360. 3 36390. 49470. 39390. 3 37390. 49470. 39390. 3

38374. 49454. 39374. 3 [:::]:;/f </>/::>

OCH3

To a solution of the compound prepared as in Step B of Example 2
(0.921 g, 2.36 mmol) in anhydrous chloroform (10 mL) was added N-

10 chlorosuccinimide (326 mg, 2.71 mmol). The reaction mixture was then stirred
for 16 hours, and then stopped and washed twice with aqueous NaHCO3. The
organic layer was dried over magnesium sulfate and the remaining solvent
removed under vacuum to yield the title product as a solid.

MS (ES, MH+) 390.1

15
Following the procedures described herein, representative compounds
of formula (ll) of the present invention were prepared, as listed in Table2.
Table 2
R2\|¢ N ,R4
S—n
1/N\S
iD No. R’ R* R*

82 4-methylphenyl phenyl phenyl

83 4-methylphenyl phenyl 4-methoxyphenyl

89 |2-methoxyphenvi| 2-methoxyphenyl phenyl

90 |2-methoxyphenyl{ 2-methoxyphenyl 2,6-difluoro phenyl

91 [2-methoxyphenyl| 2-methoxyphenyl {2-chloro-6-methylphenyl

92 |2-methoxyphenyl| 2-methoxyphenyl 3,5-difluoro phenyl

20
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39374. 49454. 39374. 3 40394. 90474. 81394. 2, 396.2 41394.90474. 81394. 2, 396. 2
42364. 88444. 78364. 3, 366. 3 43394. 90474. 81394. 2, 396.2 44394. 9047425506

396. 2 45378. 91458, 81378. 2, 380. 2 46378.91458. 81378.2, 380. 2
47399. 32479, 23398. 1, 400.1 48399.32479.23398. 1. 400.1 49364. 88444. 78364. 2,
366. 2 50388WH158i158388. 3 51374, 49454, 39374. 3 52374. 49454T§g§5gmgm)

53358. 40438, 39358. 4 54358. 49438. 39358. 4 55378. 91458. 81378. 3. 380,

56378. 91458. 81378. 3, 380. 3 57390. 49470. 39390. 1 39 29 May 2006 WO

03/ 040117PCTI US02/ 35340 58420. 51500. 42420. 1 59420. 51500. 42420. 1

60404. 55484. 42404. 1 Bbltss othieAgide ABHaEH NMRS Spavira0 BBt nEasaredmn & Beuker

63424. 93504. 83424 0 1.47471. 383 74, 49454, 393742

66404, 51484. 4240%8 "9638@81% g‘lﬁéi”ﬁ%‘ﬁ?fﬂe% g’l 5*3§ gﬂ%’!?eié’g%.’%ﬁ%@'a'

388. 51468. 42388-@197@5 We ik rAddie B4R a0Micioiads LC platform electrospray mass

spectrometer, as listed in Table 3.

10 TABLE 3
| IDNo | MW 1 (as +ion) | MW 2 (w/Br-) Meas. MW
1 374.49 454.39 374.0
2 344.46 424.36 344.0
3 374.49 454.39 374.3
4 358.49 438.39 358.3
5 358.49 438.39 358.4
6 378.91 458 81 378.1, 380.3
7 378.91 458.81 378.2, 380.2
8 344 46 424 36 3443
9 374.49 454.39 374.2
10 374.49 454.39 374.2
11 358.49 438.39 358.3
12 358.49 438.39 358.3
13 378.91 458.81 378.2, 380.2
14 378.91 45881 378.2, 380.2
15 364.88 444.78 346.2, 366.2
16 394.90 47481 394.1, 396.1
17 394.90 474 81 394.1, 396.1
18 378.91 458.81 378.2, 380.2
19 378.91 458.81 378.2, 380.2
20 399.32 479.23 398.1, 400.1
21 399.32 479.23 398.1, 400.0
22 330.43 410.34 330.3
23 360.46 440.37 360.3
24 360.46 440.37 360.3
25 344 .46 424 37 344.4
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71 408.93488. 84408. 1, 410.0 72 375.47455.38375.2 73 361.45441. 35361. 74
29 May 2006

390. 49470. 39390. 2 75 420.51500. 42420.2 76 420.51500. 42420.2 77
404.51484. 42404. 1 78 404.51484.42404.1 79 424.93504.84424.1, 426.1 80
424.93504. 84424.1, 426.1 81 391.47471.38391.1 82 343.45344.3 83 373.48374.3
84 344. 46424030673 85 469. 38549. 29 86 426. 5506. 4426. 3 882854 9438. 3,
440. 3 88 426.5506.4426.2 89 389.5390.1 40 29 May 2006 WO 03/040117

PCT/ US02/ 35340 90 425.5426.2 91 437.9 438.3, 440.3 f 92 426.2 425.5 5
EXAVMPLE 4 Mel anocortin MC-4 Receptor Binding Assay Mel anocortin

[ MC- 4] - menbr ane [ pufcha@sed from B%ef4pt or Bi ol 4g4.3rnc] | was 844pl ed tjo wheat

germ aggl uti ni n coat ¥ ' TR SeH n:"h"ﬁg«*' on ~364.2. 3663
28 360.46 440.37 360.3
29 390.49 470.39 390.2
30 390.49 470.39 390.2
31 374.49 454 .39 374.3
32 374 .49 454.39 374.3
33 394.90 474.81 394.1, 396.1
34 394.90 474.81 394.1, 396.1
35 360.46 440.37 360.3
36 390.49 470.39 390.3
37 390.49 "470.39 390.3
38 374.49 _ 454.39 374.3
39 374.49 454.39 374.3
40 394.90 474.81 394.2, 396.2
41 394.90 474.81 394.2, 396.2
42 364.88 444,78 364.3, 366.3
43 394.90 474.81 394.2, 396.2
44 394.90 474.81 394.2, 396.2
45 378.91 458.81 378.2, 380.2
46 378.91 458.81 378.2, 380.2
47 399.32 479.23 398.1, 400.1
48 399.32 479.23 398.1, 400.1
49 364.88 444.78 364.2, 366.2
50 388.51 537.58 388.3
51 37449 454.39 374.3
52 374.49 454.39 374.3
53 358.49 438.39 358.4
54 358.49 438.39 358.4
55 378.91 458.81 378.3, 380.3
56 378.91 458.81 378.3, 380.3
57 390.49 470.39 390.1
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10 Proximty Assay beads [purchased from Anersham Pharmacia Inc.]
pl ate [ purchased from P&d

at 25C.

I nto each wel |

of a 96-wel |

Opt i

bapky 4oty "

2.5 g of nenbrane and 0.25 ngy of beads were mxed in a volunme of 100 L
medi a. The nedi a was 50mM HEPES, pH 7.4 containing 0.1 % bovi ne serum

al bumn, 2

wel I's on the plate.

hor mone [ NEN, 2000GC /mmol] was added to each wel |

Wil ¥, 2 MM MgQ 2 and protease inhibitors. ﬂfﬁ%so‘i
(1.5 L) at 1 nMin 30% DMSO- 50rM HEPES, pH 7.4 buffer was adde

Radi oactive |igand 1251- NDP- nel anocyte
(48.5 L per

@unds 15
separat e

sti mJI ating

well, 40 pM

final concentration). ?@e Iatemssﬂ hen |sealsgd.4nd | ¢t stagad.ffor 16 hr at
25C. NDP- Mel anocyt & pepti-de—and a<nelanocyte 20
stinul ati ng hor none pe@f?l d€g [pur‘@ﬁef@ed f{fom P0far Reésear 4R04Inc, 1 M were
used as reference iMMTgRtTOT TO s 10 uerl g 40N- Speci Ty ?Inur g (N.
Total binding (T) was defined using 30% DVEO 50 niM HEPES, DE|4 Quffer.
Bound radi oactivity fds1 each vvel404(5Y) m=asur484452t comt s B#84.0m nutle (cpm
was neasured in a Fepeapnrt—HRackard Percent 8
cal cul ated as: [(TIV) /84 N)]- T 000 5E o VPLE5Qzé}3c| o] AdiAA0AgB0
nmonophosphate fcA $3 nullat 1 og4as3ay HumamoB@ses m=| agm“(ggld S
expressing human nelanocortlin MC-4 receptor were grojwn to confiuence in a
24-wel | cul ture pl ate.64The|gr onB81 4ﬁedi um waé4?#38car dpd and®t8 each wel |l was
added 0.5 nlL of Hapk—xzsot uﬁUn upuugalg weTel addeyg 5 wetis of a 96
wel | plate. NDP-ne|anocyte; sti rru‘fx?l ng _hornone p_ptl e (1°M“was added to
the positive contrpl 88lls|[41 2&04\/&9/ 2006 V\D484ih@40117 PCT404322/ 35340 5
whi | e negati ve conpet=weHs—+eceired—rehicle 30% FS, pH
7.4 buffer. The pljate ncubgq‘gé at 37C aﬂ?ﬁg/o CO2| for ‘mn. The
supernat ant was di|SCagged pnd t3gB.5el S \wer eqg@gped t\w ce agglH Hank's
solution. Ethanol [(80% Qb nm) wa ach well and the plates were
i ncubated at 4C for 369minf Cyc8&SAVP dont effiB.4ds ngasur e¥BRi 1 ng fhe 10 NEN
Flashpl ate kit [ NEN~—Zg el anmociggt epto TSt 5 a test
conmpound whi ch resultg I n_an |4rg:r9e3;se iin_cA mroductlg(r?g:eh ikﬁl S_pssay.

71 408.93 488.84 408.1,410.0

72 375.47 455.38 375.2

73 361.45 441.35 361.

74 390.49 470.39 390.2

75 420.51 500.42 420.2

76 420.51 - 500.42 420.2

77 404.51 484 .42 404.1

78 404.51 484.42 404.1

79 424 .93 504.84 424.1,426.1

80 424.93 504.84 424.1,426.1

81 39147 471.38 391.1

82 343.45 344.3

83 373.48 374.3

84 344 .46 424.36 344.3

85 469.38 549.29

86 426.5 506.4 426.3

87 439.0 518.9 438.3,440.3

88 426.5 506.4 426.2

89 389.5 390.1
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EXAMPLE 6 G protein Activation Assay 15 For each assay, nenbranes

expressing the nel anocortin MC-4

at 25C with 0.5 nM 35S-GITPyS in 100 L of 25 mM HEPES buffer, pH7.5
containing 100 mM NaCl, protease inhibitors, 0.5 MGDP, 5 nmM

2- mer capt oewpiehorzd ™ MgCl 2 together with test corrpoungcgés‘l,\g,,?j‘m
NDP- nmel anocyt e stinul ati ng hornone or a 20 conbi nati on of NDP-ne

stinmul ating hormone and test conpound. Basal 35S-GIPyS binding was defined

by 10mM HEPES, pH 7,4 huffer rnnLa_i_m_n.g._ 0

ternminated by addit]on®% 50 | of25-Permi nation buffer |cont &3y 25mv|

HEPES, pH7.5, 20 Mgg4Z, Pproteggeg | nhipltors, 100 | 15" VTP, 5 niv
2- mer capt oet hanol with 25 detergents (Q.5 %digitonin, gﬁgﬂ)&so i

L 'um

deoxychol ate, and O. 5%0ORP- 40). 3J2fe5nenbrianes were soljubil i426&® for BO
m nutes _at 25C. The-355—GHyS—beund—Cas—proteri—was—+mrthReprectpitat ed

usi ng aﬁti-Gas (0.5 lag) that linked to anti-rabbit 1gG protein A

conj ugat ed SPA. Bound radioactivity wagExam@sgred in a Topcount [ Packard].
Non- speci fic 35S GIPyS bi ndi
I rmunopr eci pitated by normal

ng was 30 defined by 35S-GI
MelaRegorti 4 Receptor Binding A

PyS

count s/ m ute (CPM MEIBYBORNTHCIAErM | Uh;agﬁ, om MeEePRF Bidiody Ml

(NSB) = Mean cpm i nrunopr eci pit at ]
bi ndi ng (SB) = BasgBuplad 19 whiegt FODGRIIDITEY czried PeIgTINYIt0RERSS¢Dtillytion n each

The proReaur oo RLMIFR At Selarindizt iRl fin Hharhac 1B 6P Sb gip > °

nor

repeated for that 268Cariotoorachrweliof @ 96ewelb Opti.pldte [purchasgdtfiven Packad CAS,

descri bed,

15

20

25

30

reprgsentative conpo of the present .invention were tested for
bi nding in the B4 r{BeV‘bEﬂ“el\?@?’[obqg% fq’(fé'%

TG FMEr@ ixed i dyyalume of $00 uL

media. The media was 50mM HEPES, pH 7.4 containing 0.1 % bovine serum
albumin, 2 mM CaCl;, 2 mM MgCl, and protease inhibitors. Test compounds
(1.5 uL) at 1mM in 30% DMSO-50mM HEPES, pH 7.4 buffer was added to
separate wells on the plate. Radioactive ligand '?°I-NDP-melanocyte
stimulating hormone [NEN, 2000Ci/mmol] was added to each well (48.5 ul per
well, 40 pM final concentration). The plate was then sealed and let stand for 16
hr at 25°C. NDP-Melanocyte stimulating hormone peptide and a-melanocyte
stimulating hormone peptide [purchased from Palomar Research Inc, 1 uM])
were used as reference inhibitor compounds'to define non-specific binding (N).
Total binding (T) was defined using 30% DMSO-50 mM HEPES, pH 7.4 ‘
buffer. Bound radioactivity for each well (Y), measured at counts per minute
(cpm) was measured in a TopCount [Packard, CA]. Percent inhibition was

calculated as: ‘
[(M=Y)/(T=N)]*100%

EXAMPLE 5
Cyclic-Adenosine monophusphate [CAMP] Stimulation assay
Human Bowes melanoma cells expressing human melanocortin MC-4
receptor were grown to confluence in a 24-well culture plate. The growth
medium was discarded and to each well was added 0.5 mL of Hank's solution.
Test compounds were added to wells of a 96 well plate. NDP-melanocyte

stimulating hormone peptide (1 uM) was added to the positive control wells
41

receptor (5 jig) were incubat e N 2808y n

anocyt e

RaAYdi ng (B) = Mean



TABLE 4 ID No.1C50 MC-4 (pM 1C50 MC-4 (nM (Filtration)(SPA) 11.1174
21.5234 30. 7159 4inactive297 51.3207 62.5293 72.2218 81.4201 91. 1281May 2006

102. 3130(90) 112.4243 12i nsol ubl ei nsol ubl e 133. 4347 145. 6234 154. 5482
164. 3424 177.7351 186. 0463 193. 9460 203.5636 43 29 May 2006 WO 03/ 040117

PCT/ US02/ 353¢Qyadds 8392 22124 23124 2476 2557 2663 2789 poprcooo

5 while negative control wells received vehicle of 30% DMSO-50mM HEPES, pH
7.4 buffer. The plate was incubated at 37°C and §% CO- for 30 min. The
supernatant was discarded and the cells were washed twice with Hank's
solution. Ethanol (80%, 0.5 mL) was added to each well and the plates were
incubated at 4°C for 30 min. Cyclic AMP content was measured using the

10 NEN Flashplate kit [NEN]. A melanocortin receptor agonist is defined as a test
compound which resulted in an increase in cCAMP production in this assay.

™ =~

EXAMPLE ©

G-protein Activation Assay

15 For each assay, membranes expressing the melanocortin MC4
receptor (5 ug) were incubated for 5 min at 25°C with 0.5 nM *S-GTPYS in 100
pl of 25 mM HEPES buffer, pH7.5 containing 100 mM NacCl, protease
inhibitors, 0.5 uM GDP, 5 mM 2-mercaptoethanol, 1 mM MgCl; together with
test compound, 1 uM of NDP-melanocyte stimulating hormone ora

20 combination of NDP-melanocyte stimulating hormone and test compound.
Basal 33S-GTPyS binding was defined by 10mM HEPES, pH 7.4 buffer
containing 30% DMSO. The reaction was terminated by addition of 50 i of
terminatibn buffer containing 25 mM HEPES, pH7.5, 20 mM MgCl,, protease
inhibitors, 100 uM GDP, 100 uM GTP, 5 mM 2-mercaptoethanol with

25 detergents (0.5 % digitonin, 0.2% sodium deoxycholate; and 0.5% NP-40).
The membranes were solubilized for 30 minutes at 25°C.  The **S-GTPyS
bound Gas protein was immunoprecipitated using anti-Gas (0.5 ug) that linked
to anti-rabbit IgG protein A conjugated SPA. Bound radioactivity was '
measured in a Topcount [Packard]. Non-specific **S-GTPyS binding was

30 defined by **S-GTPyS immunoprecipitated by normal rabbit IgG (0.5 png).

Basal binding (B) Mean counis/minute (cpm)

immunoprecipitated by anti- Gas.

Mean cpm immunoprecipitated
by normal rabbit IgG.
B-NSB

Non-specific binding (NSB)

Specific basal binding (SB)
42



2868 2948 30103 3122 3248 3391 3446 35100 3679 3772 38159 39146 40133 41483

42482 43237 4489 45246 46368 47874 48444 4996 5030, 000 511, 000 522° Ma2083 29
May 2006 WO 031040117 PCT/ US02/ 35340 531, 000 54800 55800 563, 000 57i nactive

58i nacti ve 59i nacti ve

WO 03/040117 PCT/US02/35340

Cpm in each well = C
C-NSB

[(N -SB)/SB] x 100%

Net cpm in each well (N)

% stimulation

5
The procedures described above for the melanocortin MC-4 receptor
were repeated for the melanocortin MC-3 receptor. Following the procedures
described, representative compounds of the present invention were tested for
binding in the MC-4 and / or MC-3 assay, as listed in Table 4.
10
TABLE 4
ID No. ICs0 MC-4 (pM) ICs0 MC4 (nM)
(Filtration) (SPA)
1 1.1 174
2 1.5 234
3 0.7 159
4 inactive 297
5 1.3 207
6 25 293
7 2.2 218
8 1.4 201
9 1.1 217
10 23 130(90)
11 24 243
12 insoluble insoluble
13 34 347
14 5.6 234
15 45 482
16 43 424
17 7.7 351
18 6.0 463
19 3.9 460
20 3.5 636
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60i nacti ve 61i nactive 62i nactive 631,000 641, 200 65114 66120 67130 68110
69139 70566 71234 72155 73725 74194 75103 76332 774.4 7899 79?716 29¥aB2®E672
821.5826 831.9833 8482 nm 45 29 May 2006 WD 03/040117 85 5 PCT/[J502/ 35340
EXAMPLE 7 Rodent Feedi ng: Food Intake in Food-Deorived Rats (MC-4) Male

Long- Evans wg4$04d80- 200 grans) were housed individually]?HqI I.ht ai ned on
a once-a-day feeding schedule (i.e.10 a.m until 4 p.m) Orsy%%%ﬂ}

21 7.8 392
22 124
23 124
24 76
25 57
26 63
27 89
28 68
29 48
30 | 103
31 22
32 48
33 91
34 46
35 100
36 79
37 72
38 159
39 146
40 133
41 483
42 482
43 237
44 | 89
45 246
46 368
47 874
48 444
49 96
50 30,000
51 1,000
52 1,000
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10 days follow ng quarantine to allow the animals to acclimate to feeding on
powder ed chow (#5002 PM Certified Rodent Meal) during the all ott2tMey 2896
The chow was made available in an open jar, anchored in the cage by a wire,
with a netal follower covering the food to mnimze spillage. Water was

avai | abl e awolosbioiirm 15 Animals were fasted for 18 hour Sp@¥i@b/siRet €sti ng.
At the end of the fasting period, aninmals were adm nistered either a test
conmpound or vehicle. Vehicle and test conpound were adm nistered either
orally (5 mJkg) 60 mnuites prior to the experipent, subcutaneously (1 mJkg)

30 minutes prior to 20 fhe 8Xkper{nment, or intragderiton&800y (i—ﬂng) 30
mnutes prior to the -egpergent—rest—conpounds—were—ggarnt-stered orally as
a suspension in aqueous 0.5%% nethyl cell ul ose-0.{4% Twe 80, or
intraperitoneally as a [ solgg1on]or suspension Ijn PEG Zp9, conpdund
concentrations typicallyranged | from1 nmg/kg tq 100 ng/kg _preflerably from
10- 30 ng/ kg. Food i nt ake wed$ 25 freasured at 2, 4, and $00Qurs aft er
adm ni stration by wei ghrmgg#especrat—Jar LuntaininMaE} -f-oodbef ore t he
experinment and at the sjpecified tinmes. Upon conpletion of .the gxperinent,
all animals were given |a orfi8 week washout peri ¢d befinaetivee-t estli ng. 30
Fol | owi ng the procedure i -aboves—seteetteconpodhds—of—t-he present
invention were tested tlo sure the effect on {ood i'BSWE in fasted rats,
as listed in Table 5 arfd 6.5046 29 May 2006 5 WWO| 037 O43tike IABLE]S
PCT/ US02/ 35340 I D No. [ rmikgl  Fgod Intake Food {ntake RouteQ-2 firs2-6 hrs F
PEG- 200i p8. 25 g13.38 ¢ 110fﬁip7.29 08.43 g inactive

62 inactive

63 1,000

64 1,200

65 114

66 120

67 130

68 110

69 139

70 566

71 234

72 155

73 725

74 194

75 103

76 332

77 44

78 99

79 216

80 378

81 672

82 1.5 826

83 1.9 833

84 82 nm
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Tabl e 6 [ng/ kg], Change in Food Change In Food | D NoRoutel ntake igB@kg 0%—2
hrs (/a)2-6 hrs (%9 MCT Control PoOO PEG 200i pOO 110, ip-11. 60% 37° 08X 0,
0-21. 2- 6. , 1 p-7-24. , 1p3.9-17. , po- , 1p-12.7-32.
po-21.2-6.7 8410, ip-7-24.5 8410, ip3.9-17.8 8430, po-732 2610, ip-12.7-32.3
2730, ip-27.4-29.1 2930, po-26.3-3.7 2910, ip-62.3-70.7 313, ip-37.8-50

311, i p- 20. 30, po-23.631.5 3110, Po-10.139.7 313, 311,
Pol.219.5 g\%(ﬁy&()ﬁ}w 6- 60. 2 3230, po-12.5-15 3210, Po-20- 1&2'?3;353% 11.531. 17
47 29 May 2006 V\D 03/040117 PCT/ US02/ 35340 321, po-13.826 3410,ip-38-72

3430, po-7.52 3410, po-1.3-6
85

EXAMPLE 7
Rodent Feeding: Food Intake in Food-Deprived Rats (MC-4)
Male Long-Evans rats (180-200 grams) were housed individually and
maintained on a once-a-day feeding schedule (i.e.10 a.m. until 4 p.m.) for five

10 days following quarantine to allow the animals to acclimate to feeding on
powdered chow (#5002 PMI Certified Rodent Meal) during the allotted time.
The chow was made available in an open jar, anchored in the cage by a wire,

with a metal follower covering the food to minimize spillage. Water was
available ad-libitum.

15
Animals were fasted for 18 hours prior to testing. At the end of the

fasting period, animals were administered either a test compound or vehicle.
Vehicle and test compound were administered either orally (5 mL/kg) 60
minutes prior to the experiment, subcutaneously (1 mil/kg) 30 minutes prior to
20 the experiment, or intraperitoneally (1 mL/kg) 30 minutes prior to the
experiment. Test compounds were administered orally as a suspension in
aqueous 0.5% methylcellulose-0.4% Tween 80, or intraperitoneally as a
solution or suspension in PEG 200; compound concentrations typically ranged
from 1 mg/kg to 100\mg/kg. preferably from 10-30 mg/kg. Food intake was
25 measured at 2, 4, and 6 hours after administration by weighing the special jar
containing the food before the experiment and at the specified times. Upon

completion of the experiment, all animals were given a one-week washout

period before re-testing.

30 e Following the procedure described above, select compounds of the
present invention were tested to measure the effect on food intake in fasted rats,

as listed in Table 5 and 6.
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4930, ip-20.6-21.2 5 EXAMPLE 8 Neurite Cell Qutgrowth Assay Cell Culture: 10
Di ssoci at ed hi ppocanpal and cortical cell cultures were establ i sh&May20§f
enbryoni c day 18 rat fetuses as described by Mattson, MP., Barger, S W,
Begley, J, and Mark, R J., Methods Cell Biol., 1994, 46:087-216. Briefly,
fetuses wergolhgpRyed via cesarean section from pregnant @m&%ggﬁ ue-
Dawl ey) and anesthetized wi th hal ot hane according to the A anel on 15
Eut hanasi a. Pups were decapitated and the brains were renoved and placed in
HEPES- buf f ered Hank's Bal anced Salt sol ut}égg HBSS; G bco). The hi ppocanpi
and cortices were di ssected out and pool % ording to tissue- type. Tissue
was trypsinized for| 15 p5iNb.( 1IN0/ Fhglkg]Psii n-Fdoeintaly T N1 FBddintakd ' 1]sed with
fresh HBSS, incubatpd in trypsin inhibitor (1 ng/m; Bigma) for 5 20 mn,
rinsed again with ffesh HBSS and Rpute trijtur&2brsn 1) m 2r@bMSHBSS with a

fire-polished gl ass—p"aﬁ-%r Brssogiated]Tcett re—spedegaai; 36690
cells/well onto poly- 'ys?ne coa;ied 964 wel I&%?Vgt es [ Col ﬁgg’gr tive
Bi oSci ence). Each well ¢ontailnedighQfp of Eadl.z9g M nj nal g43gntiall Media
(MEM G bco) suppl enented with 26mM NaHCO3 (Sigmm) 560 gl ucase ($i gma),
15mM 25 KCI (Sigma), 1nmM sodium pyruvate (Sigma), 1.1nM L-glutam ne (Sigm),
10% (v/v) heat-inactivated fetal bovine gggu (Hyclone), and 0.001%
gentamicin sulfate (Sigma) (pH 7.4). Cells were allowed to attach for 24h in

a humdified 37 C{5% Na ncubaf{rog/kglf orf €hangeiin FoodaChangatinFdbod| The
culture nedia was laspirated and gxchanged with freshinedia every 3 days. 30
Assay: 48 29 May 2006 WO 03/ 040117°Br/ Uso2/ 3B8K® 5 Tyent YyMAKR holirs after
plating, cultures yere treated with vehi ¢l eo-2A83%). 190 B hrs %)
al pha- nel anocyte stimulating Hormone (a-MSH) or test rnrrpmmﬁ( (difuted in
DPBS). Each treat mprMCE&antial dn waBOrun ifn  quddrupli¢ate. @ the third day
in culture, the negia_was aspt C lwi-th fresh nedia and
test conpound. At onePREed00 n jcul tiR e, the 0 0
1 10, ip -11.60% -37.00%
1 30, po -21.2 : 6.7

84 10, ip -7 -24.5

84 10, ip 3.9 -17.8

84 30, po -7 32

26 10, ip -12.7 -32.3

27 30, ip 274 29.1

29 30, po -26.3 : -3.7

29 10, ip -62.3 -70.7

31 3, ip -37.8 -50

31 1,ip -20.6 -71.2

31 30, po -23.6 31.5

31 10, po -10.1 39.7

31 3, po -9 52.1

31 1, po 1.2 19.5

32 10, ip -29.6 -60.2

32 30, po -12.5 -15

32 101 po '20 '1

32 3, po -11.5 31.17
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10 cells were fixed with 10% phosphate-buffered formalin for 15mn, then
rinsed with DPBS (Sigma) and placed in blocking serumfor 30 m n?YMaf2086
serum 1:50 dilution in DPBS;, Vector Labs). The cultures were rinsed again
with DPBS and then incubated in primary antibody for 2 hr

(m crotubul hated protein-2 (MAP-2) is a selective r. for
dendritic p?%(g@?g@g? anti-nouse 15 nonocl onal (Chem con); Pﬁﬁ}é%s&m ution of
MAP-2 in antibody diluent (Zynmed)). Negative control wells were incubated

i n anti body diluent al one. Background 'signal was determ ned by blank wells

(cell-free) incubatdgd Wtipor W thopipo ant[l bodyszgul tUrles werpg rinsad again
with DPBS and then plLaced in fluoresceinifaor 1 hr (FITC anti-musd |gG

rat adsorbed; 1:50 diluti¥h in [DPBYI0.P0 Vgctor t3Hbs). Qulture® were|rinsed a
final tinme wth DPBS—ant—pe pHatessvere [tiem mesd—omra—~ytof tor—4000
fl uorescence plate reader@ Neur i tesgtﬁamowth wa7g§expressed ;?s per cent
change fromcontrol ((vehi3d e). [Sel ¢gtpd conpounds3d of the inst&nt | nyention
were tested in the @ say—W-i-h—restts—a stied—-n—table. Y. The
data are expressed as perd¥ent dhang8: Bver |t he gcl e respordk? Al
conpoungs were scre apbbrevi ati on NA T ndrcates no thange /
not active; the abbreviation ND indicates a conpound not tested / response
not determ ned. 30 TABLE 7: Neurite Qutgrowth Conp #H ppocanpal

Cell sCortical Cells Vehiclel9%i% 16YNA o 17923% 4209%21% 49 29 May
2006 WO 03/040117 PCT/ U502/ 35340 528%99 7NA11% 8NA12% 9NANA 107%41%
Neurite Cell Qutgrowth Assay
Cell Cuiture:
10 Dissociated hippocampal and cortical cell cultures were established

from embryonic day 18 rat fetuses as described by Mattson, M.P., Barger,
S.W., Begley, J, and Mark, R.J., Methods Cell Biol., 1994, 46:087-216. Briefly,
fetuses were removed via cesarean section from pregnant moms (Sprague-
Dawley) and anesthetized with halothane according to the AVMA Panel on

15 Euthanasia. Pups were decapitated and the brains were removed and placed
in HEPES-buffered Hank's Balanced Salt solution (HBSS; Gibco). The
hippocampi and cortices were dissected out and pooled according to tissue-
type. Tissue was trypsinized for 15 min (1mg/mi trybsin-HBSS; Worthington),
rinsed with fresh HBSS, incubated in trypsin inhibitor (1mg/ml; Sigma) for 5

20 min, rinsed again with fresh HBSS and then triturated in 1ml fresh HBSS with a
fire-polished glass pipette. Dissociated cells were seeded at 30,000 cells/well
onto poly-D-lysine coated 96-well plates (Collaborative BioScience). Each well
contained 100pl of Eagle’s Minimal Essential Media (MEM; Gibco)
supplemented with 26mM NaHCO; (Sigma), 56mM glucose (Sigma), 15mM

25 KCi (Sigma), 1mM sodium pyruvate (Sigma), 1.1mM L-glutamine (Sigma), 10%

" (viv) heat-inactivated fetal bovine serum (Hyclone), and 0.001% gentamicin

sulfate (Sigma) (pH 7.4). Celis were allowed to attach for 24h in a humidified
37°C 5% CO; incubator before experimental treatment. The culture media was
aspirated and exchanged with fresh media every 3 days.

30
Assay:
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119%40% 1228%20% 1329%32% 1430%49% 1518%31% 168%18% 178%7% 1817/%% %) %ﬁ%%\m
20179NA 2127% 2% 22NA30% 2310%20% 2410%1.6% 25NA23% 2616%17% 27179 02 5%
29NA8% 30NANA 31NA16% 32NA6% 33NA21% 34NA22% 35NA28% 36NA16% 50 29 May 2006

WO 03/ 040117PCT/ US02/ 35340 37NA26% 38NANA 39NAND 4026%NA 4136%% 4226%0NA
WO 03/040117 PCT/US02/35340

Twenty-four hours after plating, cultures were treated with vehicle
(PBS+0.1% BSA), alpha-melanocyte stimulating hormone (a-MSH) or test
compound (diluted in DPBS). Each treatment condition was run in
quadruplicate. On the third day in culture, the media was aspirated off and
replaced with fresh media and test compound. At one week in cuiture, the
10 cells were fixed with 10% phosphate-buffered formalin for 15min, then rinsed
with DPBS (Sigma) and placed in blocking serum for 30 min (horse serum;
1:50 dilution in DPBS; Vector Labs). The cultures were rinsed again with
DPBS and then incubated in primary antibody for 2 hr (microtubule-associated
protein-2 (MAP-2) is a selective marker for dendritic processes; anti-mouse
monoclonal (Chemicon); 1:1000 'dilution of MAP-2 in antibody diluent (Zymed)).
Negative control wells were incubated in antibody diluent alone. Background

signal was determined by blank wells (cell-free) incubated with or without

15

antibody. Cultures were rinsed again with DPBS and then placed in

fluorescein for 1 hr (FITC; anti-mouse IgG; rat adsorbed; 1:50 dilution in DPBS:
20 Vector Labs). Cultures were rinsed a final time with DPBS and the plates were
then read on a Cytofluor 4000 fluorescence plate reader. Neurite outgrowth

was expressed as percent change from control (vehicle).

Selected compounds of the instant invention were tested in the above
assay with results as listed in Table 7. The data are expressed as percent
change over the vehicle response. All compounds were screened at 50nM. The
abbreviation NA indicates no change / not active; the abbreviation ND indicates a

25

compound not tested / response not determined.

30 TABLE 7: Neurite Qutgrowth

Comp # Hippocampal Cells Cortical Cells

Vehicle 19% 4%
1 6% NA
18% 18%

20% 21%

2
3 17% 23%
4
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4330%37% 4443%49% 4546%25% 4640%49% 4720%43% 48NA19% 4916%1% S046%NA
5174%28% 5265%NA 5367%NA 5445%NA 5519%NA 5633%NA 5799NA 587294 0%23Mry P8,
6066%44% 6166%1.7% 6213%13% 6320%17% 6422%42% 8214%45% 8311%9% 84ND17% 5 51

29 May 2006 WO 03/040117 PCTIUS02/ 35340 5 The data above show that cultures
treated w t wes®logni7 conpounds of the present invention rasHut®dsih a
significant increase in neurite outgrowh as neasured by MAP2-FI TC

i mmunof | uorescence. A conparison between the test conpounds and a- MSH

i ndicates that many of .the test conpounds were superior to a-VMSH in

pronoting neurite outgfowth @t theé conceRBfati on fested. 9 10 addition,

several of .the test co urru'ss drspt aycuL’EguZt:l,ti Ve Uffeﬁ?4%|| meutjite
7 NA 11%
8 NA 12%
9 NA NA
10 7% 1%
11 9% : 10%
12 - 28% 20%
13 29% 32%
14 30% 19%
15 18% 31%
16 8% 18%
17 8% 17%
18 17% 17%
19 22% NA
20 17% NA
21 27% 2%
22 NA 30%
23 10% 20%
72 10% 6%
25 NA 23%
26 16% 47%
27 17% 52%
28 NA 25%
29 NA 8%
30 NA NA
31 NA ' 16%
32 NA 6%
33 NA 21%
34 NA 22%
'35 NA 28%
36 NA 16%
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outgrowt h in hi ppocanpal

Conpr essi on Model
neur o- protective or

neur o-
nerve conpressi on nodel

Faci al

or cortical
15 The ability of test conpound to provide
regenerative effects was investigated in a facial
nerve notor axons arise exclusively from

cells.

EXAMPLE 9 In vivo Faci al

Ner ve
29 May 2008

npr essi on

neurons w t wiosfolgipons in a well-defined nucl eus.

Faci ai, ﬂggo\éﬁ %@

results in retrograde reactions proximal to the lesion site an |l erian
degeneration at its distal part, which 20 causes di m ni shed whi sker
novenent on the | esioned side. Male Long-Evans rats (150-180 g) were
anest hetized with 3-5% 1sofg7orang for I ngaction pnd 2% %69 nai ntlenance
during the surgical plocedures. The right faciall nerve was expaoged and
conpressed with forceps 25 88r 30({sec at s exit| fromtMNAstyl onastoi d
foranen. The left facig—TeRge $StTanmgpeT atedand—s t—=as—gn i nternal
control. Nerve conprespkion causes| paralysis of whisker nuscles, |hence the
reduced whi sker novengnt ond40he esi oned@6%i de ich i sNabserved
i mredi ately after reconery—f+oem-apesthesta—7 hefoH-owpg—rerphql ogi cal
abnormalities associatjed w f‘ﬁ t he functlgti%l defijcit 30 %ere obgerved: (1)
an increase in the nunber Ofyperineur onapgegyl 1 al gerTs T nyhe facfial  nucl eus
of the lesioned side, mith the infreased observed to peak arc::nd D3-6; (2)
a thinner nyelin sheath and4$ess hyel i n 3¥%i c prctel n st3ét‘°/m| ng in the
conpressed f.acial nerve app&&))\l matety—o ek—afitet Lln:lg stoft— 35 (3)
nor phol ogi cal alteratijons around the N-M] unctl on and whidker follicles
regi ons and gradual |y [degengg ati on of no48% neurgns in K6, facl a nucl ei .
52 29 May 2006 5 WO 03~04011L7/-PCH-U02/35340 -Aft-er %ecg\.mw from anest hesi a,
the rats were random y di w‘tﬁ—:d into gr ¢ for dosing \ﬂpt‘h vehi ¢l e, aMSH or
test conpound, with 6[aninmejg per| oroupgylV5H ($.C., 79 18hr) was
used as a positive control . _Test | conpounds were dosed p.o. at 20ng/ kg bid
for 14 days. Restoratifon of4810 wHi sker nbéenent ywas nonil®%red dally after
the operation using t Crigger a1 f1|6%4uemy F—wi Sif%' o nt on the
| esioned side relative to t

50 46% NA

51 74% 28%

52 65% NA

53 67% NA

54 45% NA

55 19% NA

56 33% NA

57 9% NA

58 72% 10%

59 61% 21%

60 66% 14%

61 66% 17%

62 13% 13%

63 20% 17%

64 22% 12%

82 14% 15%

83 11% 9%

84 ND 17%
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t he opposite si
sem -quantitati

nmuscl es, characteri zed based on observation of the percentage of noved 15

whi skers, nuscl

de (sham operated) which served as the baseline cont ;)9I200%2)

ve nmeasurenents (0 to 4+) on strength of the whi sk2

e tone of whisker nuscles, and the position of the nose.

al | observayhpipxonh he experinental design was blind to therhabasksay al
observer. The results of behavi oral assessnent showed that both test 20

conpounds, conpounds #31 and #84, accelerated the recovery tinme to restore

whi sker _muscl e
control 8 (p< O.

novenment in the | esioned {ats as conpared to the vehi cl e

05). Thedpaaheye shovthat gy

as percentage Ofprddeft ﬂ%htioﬂtréfd?l% IrPQBFgrnﬁicaﬁtSHé%Hé%ﬁrn%hﬁl@)outg?éwiﬁ§§ed in

Tabl e 8. 25 TABLE 8 Functiona
Admi ni stration measamdmyMP%iT@m#aqﬂuQﬁemmw A remparisonrstween the tesidel

Sampougre GhH pdisgles el RS EmABibEwR "0 4. 6
007" 525" 0h. dupel@bed B oRihnBi3 lnth HB LA Bt e

Percent Recover

Vehi cl e05.0 27

10

15

20

25

30

35

Recovery Whi sker Mbvenent after Oral

addition, several of the test compounds displayed selective effects on neurite

outgrowth in hippocampal or cortical cells.

EXAMPLE 9
In vivo Facial Nerve Compression Model

The ability of test compound to provide neuro-protective or neuro-
regenerative effects was investigated in a facial nerve compression model.
Facial nerve motor axons arise exclusively from neurons within the pons in a
well-defined nucleus. Facial nerve compression results in retrograde reactions
proximal to the lesion site and Wallerian degeneratioh at its distal part, which

causes diminished whisker movement on the lesioned side.

Male Long-Evans rats (150-180 g) were anesthetized with 3-5%
isoflorane for induction and 2% for maintenance during the surgical
procedures. The right facial nerve was exposed and compressed with forceps
for 30 sec at its exit from the stylomastoid foramen. The left facial nerve was
sham-operated and served as an internal control. Nerve compression causes
paralysis of whisker muscles, hence the reduced whisker movement on the
lesioned side, which is observed immediately after recovery from anesthesia.
The following morphological abnormalities associated with the functional deficit
were observed:

(1) anincrease in the number of perineuronal glial cells in the facial
nucleus of the lesioned side, with the increased observed to peak arc.:.:nd D3-6;

(2) a thinner myelin sheath and less myelin basic protein staining in the
compressed facial nerve approximately one week after the lesion;

(3) morphological alterations around the N-M junction and whisker
follicles regions and gradually degeneration of motor neurons in the facial

nuclei.
52
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100 100 t (246377)3.19.53.70.00.0 53 29 May 2006 WO 03/04 01 1 7

PCT/ US02/ 35340 Cnpd #840 4.8 35.1 90.0 t98.3 t100 t (153791) , 4.28May 2006
12.910.94.10.0 5 EXAMPLE 10 in Vitro Assay: Measurenent of regul ation of
sebaceous |ipid synthesis. STEP A: Preparation of a feeder |ayer

Sem conf | ueRpb oseoirir es of 3T3 nouse fibroblasts (Sw ss Algiia&es®idse. 10
ATCC CCL-92 ) were treated with mtonycin C( 4g/m) for 3 hours,

trypsi ni zed and seeded at a density of 2.5x105/9.5 cnR tissue culture plate
in Dul beccos Mniml Essential Medium (DMEM containing 10% Col orado Cal f
Serum PBNC (1001-1/m ), STM (100g/m ), L glutam ne (0 3ng/ m), sodium

pyruvate (1m\V¥ and essential am no. acid

i ncubated at 37C forgg‘if TREMNELY PW(ﬂ”elsB]elSWeﬁ?e(E?S%%ge rz?"g%@g'eq'v'fj\l\@ﬁofor
sebocyt es. STEPgRiypS $6H d¥singiwit véHidBMSHR e TopSand SARPE MhiRalvBeF

I solated from Dermatorre shavi ngs of 20 postoperative pieces of human skin at

0. 4- 0. 8mm dept hgrogphiedd§H(s.c.of Oudieactks §hr) was upedas ausisitive icontrolt d'ese enr i ched
i n sebaceous gl ands havings sQ 9 ' reate {th.1%Di spase in
| scoves nedi um EW@ws%erﬁgg/seégrouﬁﬁ@bagg b\ri\réef??ala ezf%rgf was t hen
pl aced10 n 0. 3% whigkerirmoverhent Ve monifdnes paibt sftd3ulid epadn&ahsing weaﬁﬂen‘aor 10

m nutes at 37C. Fol |l o 25 this jncubation th (iel | s were gently scraped
fromthe tissue in @l\gﬂmﬂieﬁﬁnpﬁwhwk@wowﬂ?%wﬁs efipnad-side ﬁ%ﬁﬁw& Rithe ur e

(3:1), supplenmegp %Sp?é‘élfehs@e/?sfh%?rlopéraﬁ@} Wﬁ?cthe.ﬂerﬁ.%%s ﬁ'\é’ BHadliné B@ﬁthl ‘r’ﬁ"‘t ed human

serum (HS), 1 nMsodium pyruvate, epidermal rowt factor
insulin (10g /m), Iﬁ%)cﬁﬂﬂ@tﬂ“ﬁﬂ@'@ﬁée "‘@stpglefﬂt?; (ﬂ*-O/OncﬂﬁfGnQﬂaOfttbathlsker

(090 )1 ond e endiateob BLeld 6iP onekthviiiir o 10 pBRERIARG SR | ! o o)

through nyl on ne ore size centr re-suspended
in GM1&nd countwddskers, muscle tone of whisker muscles, and the position of the nose.

For all observations, the experimental design was blind to the behavioral

observer.

The results of behavioral assessment showed that both test
20 compounds, compounds #31 and #84, accelerated the recovery time to restore
whisker muscle movement in the lesioned rats as compared to the vehicle
controls (p< 0.05). The recovery rate of the whisker movement was expressed -
as percentage of its own internal control (sham-operated), as listed in Table 8.

25 TABLE 8
Functional Recovery of Whisker Movement after Oral Administration of
Compound #31 and #84 in Facial Nerve Compression Model

Percent Recovery
DS D10 D11 D12 D13 D14
Unlesioned Site 100 100 100 100 100 100
Vehicle 0 50+ 276+ | 725+ | 864+ | 91.3+
6.8 15.9 21.2 14.5 8.3
a-MSH 20+ | 246+ | 60.1+ | 93.8+ | 981+ ) 100+
2.8 15.8 19.3 14.0 53 0.0
Cmpd #31 _ 0 3.5+ 67.8+ [ 985+ | 100+t | 100t
(246377) 3.1 8.5 3.7 0.0 0.0
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STEP C. Cultures of human sebocytes 54 29 May 2006 WO 03/040117

PCT/ US02/ 35340 5 Resultant cells fromthe above isol ation proced&?éﬂa\)ﬂép@

pl ated on the 3T3-feeder |ayers at 2x105/9.5cn2 in growth medi um and

mai ntai ned at 37C and 5% CO2 for 3days (Phase I). Following the initial
growt h peri were transferred to a transition nmedigip at

consi sted o‘?‘?ﬁt@%ﬁ?{hz media supplenented with 1mM sodi um pyrs-é%\//.’ésg!g!“ insulin
(10g/mM ), transferrin 10 (6.7ng/m) and selenium (5.59/ M) (ITS), 2% heat

i nactivated FBS and 2% heat inactivated human serumas well _as +/- cholera
toxin (ch.t.) ([\0Apd #8%, L- pl {it ali nel and +ant 35i1ki £90(0Phases8.Bly | T0u €4 days
| ater the cells Shanged to difflerentigtion_medi um ( , DVEM F12
suppl enent ed Wi t(\fi:ﬁﬁé 3,3 triidd-L%hyrlon®8 spdl®® anM:1 1 %iQ/OV)
trace egsenent X and the choirce of 15 differentratrion agent . e. poviTe
pituitary extract (10g/m ). This nediumwas changed every 3 days (Phase
I11). STEP D Testing Stinulators or IE.EAME!-_E.&Q of Sebocyte Differentiation
and Lipid Pr oduct| 'ﬂ.’ . owtne pituitary
extract or corrpo e =He- . 1 Sau -t i o oo

begi nni ng of phsFEEP A Hrepa'Fmon:méwadarmé.e used to eval uate the effect of
these materials on sebaceous culture %) vi syal obsergatlons and 2)

eval uation of sebac &&Riceniiiegt C‘él%%ﬁ'rﬁqséfr FPush dibeghlasiedPwissyMRING\PUSS; | on of
lipid gpcunul at g e@RoSt %r@ﬁeéﬁ%ﬂ%tﬁﬂﬁo%&lﬁdfﬂgﬁﬁdﬁﬁﬁa hbks Mmet hod

relies on visuallzation o neutr quaﬁtl tation by
readi ng of fl udrypsioizedandtsezgsd ratraebeosm)aof%fmo lgﬁ)cmntsﬁuesumnetmatem a plate

reader. The Ii usi ng 14
C acetate and Q?J"gbetsc\ép é@ﬁﬁal\gqge%?b%hosp @%Frg[ %Q'n?%g},é‘ﬁ%) gﬁ’r‘éﬁf? I?FX)
using 4.1 Soft \ganem, B&ﬂﬁ%&nl)\squom@mnmgnmm& (Bi3dreg/mey] sewiahiiat i on of
l'ipid accumul ation Morphol ogi cal evaluation of |ipid accumlation was

easi |y recogni Pé‘ﬂ’véier{dé"\ﬂh%n aenessential afuee asids (1 QGuM)y ethe celisvefeanul es t hat
in bright fiel in the

col 15, SQuant i ¢ DIHBHRY 3G T Wo B BRBE GlinBF LY s BeRBoF Il BF i G 1 n
sebocytes was aebanytds.shed by Nile red binding assay. Briefly, follow ng
exposure of sebocytes to test conpounds,

STEP B: Isolation of human sebocytes
Human sebocytes were isolated from Dermatome shavings of

20 postoperative pieceé of human skin at 0.4-0.8mm depths (this part of the skin
was previously shown to be enriched in sebaceous glands). Shavings so
obtained were treated with 1% Dispase in Iscoves medium containing 10%
serum for 20 min at 37°C. The tissue was then placed in 0.3% trypsin/1%
EDTA in Phosphate Buffered Saline (PBS) for 10 minutes at 37°C. Following -

25 this incubation the celis were gently scraped from the tissue in Growth medium
(GM) containing DMEM/F12 media mixture (3:1), supplemented with 8% heat
inactivated FBS, 2% heat inactivated human serum (HS), 1mM sodium
pyruvate, epidermal growth factor (10ng/ml), insulin (10pg /ml), hydrocortisone
(0.4ug/ml) and +/-cholera toxin (100ug/ml), L-glutamine and antibiotics.

30 Cells so obtained were filtered through nylon mesh (100u pore size),
centrifuged at 750 RPM, re-suspended in GM and counted.

STEP C: Cultures of human sebocytes



the cells were allowed to interact with IMNile red in Hanks buffered sal@i ne

55 29 May 2006 WO 03/040117 PCT/ US02/ 35340 5 sol ution contai ni ng
Pluronic F127. After 4 hours of incubation, washing and incubation
overni ght, the fluorescence was read at 535 excitation and 580 em ssion

using a flug e plate reader. To determ ne whet her nds had
an i nhi bitorg%zﬁlﬁggt on cell growth, cell counts were per@gp%egyyg

Fol |l owi ng the procedure descri bed above, sel ect conmpounds of the present
i nvention were tested for visual and Nile red evaluation of lipid

accunul gtion, with r?@ébﬁaﬁn @§lls| ﬁrérh&ﬁe aBoveARbatich CE%&%Q’%‘E%’% J;E}%,g enh %

| nh Vi sual \/ sual * 4NMD. 8M
764888+++++317nl(ilTQdeQ@qﬂlawSrailgS‘de%m OMhmeldm@mmrBale]MabB'mﬂ ng

bi ndi f
B40000N0 b1 1l Qoo 82558 HYAgengle 5, ok L SR SR Sl58AGheDhere,, o

inhibition with
l'i pid granul e faunslerred to STaRsifion Bwadiumi(TNthat cemaeeoam&wm$maiaesi s by

sebaceous cells 20 At day 11 of the_culture, sebocytes were Iabel ed with 14C
acetate at a fﬁhwe%ﬁ@érw'ﬁhaﬁmwrﬁqgf“%%@ﬂﬁ insglin P0uglnb stransfed@inum f r ee

cul turggmedi um $mt %f at -80C
in gl azs vi al s. (‘{9'39’8'5)6 rl)gttgsre‘zfiﬁ r‘gwggmgﬁpﬁgtz Rﬁ%‘ﬁhg‘&ﬁ%‘ ?gh ér met hod
(Bligh, E G andeMﬂmctwaféﬂhumaﬁaserum asBivelcdert cRbigsa tokin EH39.(160ug/AM), L-
911-916) wi'th sl nodi fication 25 a:? ,Falled herein. Briefly cell's were
homogeni zed i n glu%nlmgﬁpg,aay%mﬁs (Phase Il). Three days later the cells were changed

to differentiation medium (DM), DMEM/F12 supplemented with (TS, 3,3’ 5-

triido-L-thyronine sodium(3nM), 1%(v/v) trace element mix and the choice of
15 differentiation agent i.e. bovine pituitary extract (10ug/ml). This medium was

changed every 3 days (Phase Ill).

STEP D: Testing Stimuiators or Inhibitors of Sebocyte Differentiation and Lipid
Production '

20 Hormones, mixture of hormones i.e. bovine pituitary extract or
compounds to be tested were added to the culture at the beginning of phase
. Two criteria were used to evaluate the effect of these materials on
sebaceous cultures: 1) visual observations and 2) evaluation of sebaceous lipid
accumulation and synthesis. The evaluation of lipid accumulation completed

25 using the Nile red method. This method relies on visualization of neutral lipids
by Nile red and quantitation by reading of fluorescence at 535 nm excitation,
580 nm emission using a plate reader. The lipid synthesis was evaluated by
radioactive labeling using ** C acetate and quantified by Bio Rad
Phosphoimager (Molecular Imager, FX) using 4.1 Software.

30
STEP E: Visual observations & Nile Red evaluation of lipid accumulation

Morphological evaluation of lipid accumulation was easily recognized

since the cells enlarged and displayed lipid granules that in bright field light
microscopy appeared as yellowish circles in the cells. Quantitation of

35 accumulation/inhibition of neutral lipids in sebocytes was accomplished by Nile
red binding assay. Briefly, following exposure of sebocytes to test compounds,

the cells were allowed to interact with 1uM Nile red in Hanks buffered saline
55



met hanol m xture, in the presence of KCI. The organi c phase was renoved
fromthe mxture, the separated |ipids were dried under argon anoagé\ﬂ?dﬁp% to
hi gh performance thin | ayer chromatography (HPTLC) plates. The plates were
56 29 May 2006 WO 03/040117 PCTIUS02135340 5 devel oped by three separate
nobi | e phasgg, first was hexane (to the top of the (LI owed by
t ol uene (toﬁ/’?f?é;‘g{bgld) and finally a 70:30:1 m xture of hg%(@;]fggo:m%? er
acetic acid (half way up the plate-10cn). The plates were than exposed to
radi ographic filmfor visualization of radioactive |ipid species. For

vi sual i bati on ofsolutibalwehtaihihg PMEO ahetPhiranie§ 1828r dftepd dpads afiindubdYosupri c

acid 10 and charred. on a .hot, pl at e. | t,ation of the resul was done by
"mge Pron Pl us WSOy EoeANeR AUemEDt. e MORieS et v eyt A8 EXOIAD | he
procedure descriJpgdgalenissios a5ingta fieraxeenes phie tdader. PTG 6RIMINBYAEtheN were
tested for their inhibitory effect on differentjation of 15 human sebocyt es.

Visual |y, the sthf erapeunds hadianipbibitery effesbiompelharowith selh gounts yvese owed

conpl ete di sappﬁgﬁwof lipid granules in sebocyte cultures follow ng a
seven day treatnent. The sane cells examned for lipid synthesis revealed
i nhi bi1@on of squal ene, chol esterol esters and wax esters, as neasured by
radi oactively | abel g | pi ds _separat e . H . T el l pangl 0 were -
gquantified by rreasur'gel?{}igﬁ}fgngot?'et%gchﬁfee&%§¥'$e§;b§yd%ég?elfgF?\rﬁp‘{’)‘ffﬁ%eosfﬁﬁ% Pl us
(version 5.0). preisahiibvdiition wers tesédior aisadl fmsNite rod évatualiohotlisiagce bet ween

treated sanples and vehicle treated contr ith results as listed in
Tabl e 10. 25 Taff@m tB"pWHPﬁ%ﬁ}@‘éraééFﬁ 3@3{?@ ‘@% I nh @ 0. 4ND. 6M
Squal eneChol era toxin & Bovi ne F/ MLOO/ 100100/ 100 pituitary extract

Chol est erol F/ MB5/ 6488/ 76 ester
15 TABLE 9
ID No. % Inh % Inh Visual* | Visual* MCS5-R
04pM | 0.8 uM 0.4uM 0.8uM ICso

74 72 100 +++ ++++ 154nM
76 48 88 ++ +++ 317nM
80 61 91 ++ ++++ 138nM
67 N.T. N.T. ++ +++ 246nM
50 0 0 0 0 No binding
84 (0] 0 0 0 No binding

* Increased number of + signs indicates the degree of inhibition with ++++ =
100%, +++ = 75%, ++ = 50% and + = 25% inhibition of lipid granule formation.

STEP F: Evaluation of sebaceous lipid synthesis by sebaceous cells

20 At day 11 of the culture, sebocytes were labeled with *C acetate at a
final concentration of 2uCi/ml for 24 hours in serum free culture medium. The
celis were than scraped from plates and frozen at -80°C in glass vials. Lipid
extraction was completed using the Bligh- Dyer method (Bligh, E.G. and Dyer,
W.J., Can. J. Biochem. Physiol., 18958, 37, pp 911-916) with slight modification

25 as detailed herein. Briefly, cells were homogenized in a 2:1 chloroform-
methanol mixture, in the presence of KCl. The organic phase was removed
from the mixture, the separated lipids were dried under argon and spotted to
high performance thin layer chromatography (HPTLC) plates. The plates were
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UnknownF/ M75/ 6885/ 80 Wax ester"F/ M70/ 5067/ 42 Triglyceri deF/ MO0 EXAMPLE 11 57
29 May 2006 WO 03/040117 PCT/US02/35340 5 In Vivo Eval uation of tR&MFeaa0s6
Conmpound Ef fect on Sebum Production: Human Skin - SCI D Muse Chinera Mdel
Sever e conbi ned i munodeficient mce (SCID) provide an invaluable nodel for
ski n xenogr Ahese animals are devoid of both T and mmuni ty.
Human skin g’frdaq‘sztagnl n SCID mce retain human cel lul ar ti ssﬂg'r/ﬁgdzggﬁﬂonent S

i ncluding skin immune cells, i.e. Langerhans cells, macrophages and

Iyrrphocgt es and al so part of t he engrafted endot heI ium ( Kaufrman R ,et al.
Exp. DePnmtol . dgweloped bylfyee sgpargteamobitnghasesy Jbérfﬁtééasaﬂ'q)@ﬂﬁf(&tflehep study

f physi ol ogi

Cest rompound. - PLiEHIRleA RO Eflenb IRNABISH i fAfZE 1040 Bildube b 1. ..
(Taconi c, Ger mahéxang : éther )aoaaccacvds(bdlf Wayup the plata-hQcral. Bhé plateskwens thage.
Full thi cknesshmanfac skin shaved to a, For pan

bt et o The. Skrsa A e dnatphit AR lun i B aloh of e RId hettids Ear
antinycotics (pﬁsuﬂiﬁahbnofaﬁléwb@waslfhe ;Bluﬁﬁlvlé?é% redyet with S%Q:hpﬂb%ldes) in
Dul becco's Modi fied Eagle Medium ( Life Technol ogi es tical skin

- 2.0-%5x1. 0- 1amd ﬁb@rrgci an adgt 9&% @Héﬂtﬁa%hqféae f%:ﬁ“#ﬁtwﬂiié@"&rhy lgmgsar@@ usi ng

4.0 silk. Duringys RakiaResstiic BES YEHe anaesthetized using a
m xture of Ket aglé’t lszgl(m lrarg/)gJ Er%lyg'vs\selyvgﬁt ??"?r%d Ronpun 25 (8.0 g/ g body

weight). It is well accepted that the wound healing process of the

(ransplanted  okin | e BAMUAE §KAROUE DU by BlolBlER d0E e

human skin can be use eriment a at there
is a gradual r;ﬁgeelanavermnn@\fereeésmmm@i uahndﬁoryreffebeon diffesgritiatibe df hunman

neeks b5 shown TmeTSohaalie: s <e ST ER CHEry e ERng D comRoutne .
gl ands was obse&rmMeshoived@umipleteaidappearzmie anligié lgfuhuld‘dﬂia sebabgle cuRtsned their
ct:izabilityt ?ol J\ﬁﬂg %eseven day treatment. The same cells examined for lipid synthesis
revealed inhibition of squalene, cholesterol esters and wax esters, as
measured by radioactively labeled lipids separated by HPTLC. The cell panels
20 were quantified by measurement of the intensity of bands using Image Pro
Plus (version 5.0). % inhibition was calculated based on the difference

between treated samples and vehicle treated controls, with results as listed in

Table 10.
25 Table 10
Lipid Inducer CellSex | %Inh@ | %Inh@
0.4uM 0.6:M
Squalene | Cholera toxin & Bovine FIM 100/100 100/100
pituitary extract
Choilesterol “ F/iM 85/64 88/76
ester
Unknown “ F/M 75/68 85/80
Wax ester - FM 70/50 67/42
Triglyceride - FM 0 0
EXAMPLE 11
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human specific sebum and the gl andul ar tissue expressed human specific
markers including MC5-R Since glands reached their maxi mum si ze Z8tVay.28085
nont h post transplantation the effects of inhibitors of sebum secretion was
tested at this point. 58 29 May 2006 WO 03/ 040117 PCT/ US02/ 35340 5 STEP B:
Met hod of twgasalny: Mce at 2-3 nonth post transplantatigyg '0£/§'<34 man
facial skin were used for the studies. The graft area was treated with the
test conmpound at the desired concentration(s) dissolved in polyethyl ene

gl ycol -ethanol (20 I1/2 cn2). Controls 'were treated with vehicle alone. The
test codpounds wer é2Afye Eva they T est@Comppung sk an $Sebum-rpdugtion: et i on

was determ ned using Sebut ap8,mah d Dmsé%h% %m Lp ng treatnent.
STEP C. Term nation of the eﬂm-r-rrenqﬁv-rerm-mm-vn—oh—t ' he experi nent was
det erni ned by prel i nSavery cohibmetbimmiriodefisientrhice (1S 6D jqrbvide phashetiald usi ng
SEBUTAPE. At this ti uman_ski.n afts were excise n epresentative
sanpl es were co|“|“§’8[§§sp6rxeﬂ?g?8‘f'@gi se amals atq i .o'%&oqbé-.r%%élcﬁﬂl y, 2mm
punch bi opsi es VRmeniBy. eRFhEA sRittrafemh $OID mrsablat hifal tellilar tsgynt hesi s and
total lipid accurmulation in the treated tissues. 20 STEP D. Eval uati on of
lipid 49nt hesi s camponataincludingskit Fumynea cels i.¢.A-apgerhags £l saagrophages. The
coll ected 2mm p | ' 1 [P Ta FRAVA T I | at es
K ebs buf f er SR ATPRBEREE Sl RrEGFle el dptothel h B R .oF

Fol | owi ng this batepi Bgrmatol. d898h2 20816 J 998k dheae pcepdartiesralttivufordme 5 25

bi opsi es pool ed,, wei and u f |1 pJ ctiqn. The.lipid
extraction and Stg%?%%'gi%%g"f—?ﬁl’fﬁag\ﬂ/gggqqlu%g%saiFféééésaecf‘eé@]‘ﬁ%ﬂg?%Fg'h ba.e

cul ture deri vedtegseddnspoundl | owi ng t he procedure described above, conpound #74
of the, present invention was tested for the inhibition of sebaceous gl and
activitd fol | owi ng 11 30 day treatnment of human skin transplanted to the

SCI D nouse. Vi sgegp AY Mettidd &Mrafspldm@atimbaceous gl and fol | owi ng t opi cal
treatment with 0.1 % solution OP compound #74 resulted in visible shrinkage

of the sebaceous gfCeld’&eigl/erhmic(iAconiCoReBRaniema Jukwetegised. foropi cal
treatment for igafify st 86 WdHa & 082 RMdniekRAS HufBh thtiaNin s BRbverol | ci ent

to down regul at™e the |lipids. Nuferica '

2
a

) eval uation of the inhibrtion of
human sebaceous 04 Pruusinde Raimes Dermatome. The skin shavings were washed 3

20 times in antibiotics and antimycotics (penicillin, streptomycin, fungizone) (Life
technologies) in Dulbecco’s Modified Eagle Medium (DMEM, Life
Technologies). Eliptical skin ~ 2.0-2.5x1.0-1.5 was grafted onto the prepared
graft bed and sutured using 4.0 silk. During surgical procedures the mice were
anaesthetized using a mixture of Ketaset (0.16 mg/g body weight) and Rompun

25 (8.0 ug/g body weight).

It is well accepted that the wound healing process of the transplanted
skin in the SCID mouse takes one month, at which time the human skin can be
used for experimental purposes. We also found that there is a gradual
regeneration of sebaceous glands in the transplanted human skin and that

30 these glands are fully regenerated and secrete sebum at 7 weeks as shown by
Sebutape and histo-morphometry. Maximum size of the glands was observed 3
month post transplantation. The glands retained their cz ;ability to produce
human specific sebum and the glandular tissue expressed human specific
markers including MCS&-R. Since glands reached their maximum size at 2-3

35 month post transplantation the effects of inhibitors of sebum secretion was

tested at this point.
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59 29 May 2006 WD 03/040117 PCTI US02/ 35340 5 cells was anal yzed usi ng HPTLC,
wWth results as listed in Table 11, 12 and 13. % nhibition nunb reQ06
listed relative to control. Table 11 Effect of Conpound #74 on Human
Sebaceous Lipids (11 Day Treatment) Lipid%nh @O0.1%4nh @O0.5%4 nh@0.01%

Squal ene70QQy W#Q3025 Trigl yceri des5000 10 Table 12 Eff %}3 ound #74
on Lipid Accumulation (30 Day Treatment) Lipid%nh @O. Omy 6@01%

Squal i ne7382 Chol esterol Ester2144 Wax Esters9386 Triglyceri des9075
Chol esterol 8233 Tabl e 13 15 Effect of Compound #74 on Sebaceous Lipid

Synthesg s (30 [BYERB:MeROd df tréaim@ddd: nh @0 05%4 nh @ 0. 01% Squal i ne9080 \Wax
Est ers9386 Triglyceri des9075 Chol esterol 8233 As shown in Tables 12 and 13
above, both total sdfigeabés mP'ﬁhcposhEEQﬁﬂ!P%??'%wéthﬂuﬂ‘é"569‘6' sihweesysedof

sebaceous | i pi dr RS HiBE! THEBAI deg 4RAI FEREIWHAI WS ordostRy st BE ¢ gp;vga'

treatment with an 5% and 0°01% 20 solution of conpound #
2006 WO 03/ 040 dEgireCtohiSoRaBam4pdissolved in polyethylene glycol-ethanol (20 pl/2 cm?).

Controls were treated with vehicle alone. The test compounds were applied
10 daily, excluding weekends. Sebum secretion was determined using Sebutape

at 15 days and 30 days following treatment.

STEP C: Termination of the experiment:
The termination of the experiment was determined by preliminary clinical

15 evaluation of sebum production using SEBUTAPE. At this time human skin
grafts were excised and representative samples were collected for histological
evaluation. More particularly, 2mm punch biopsies were prepared and used for
evaluation of lipid synthesis and total lipid accumulation in the treated tissues.

20 STEP D: Evaluation of lipid synthesis and total lipid accumulation in the

examined tissues.
The collected_2mm punch biopsies were placed individually into 96 well

plates in Krebs buffer and labeled with 10uCi of **C acetate for 3 hours.
Following this labeling period the samples were washed in medium and 5

25 biopsies pooled, weighed, and used for lipid extraction. The lipid extraction and
analysis by HPTLC was the same as described for tissue culture derived cells. .

Following the procedure described above, compound #74 of the present
invention was tested for the inhibition of sebaceous gland activity following 11

30 day treatment of human skin transplanted to the SCID mouse.

Visual evaluation of the sebaceous gland following topical treatment with
0.1% solution of compound #74 resulted in visible shrinkage of the sebaceous
gland and down regulation of sebaceous lipids. Topical treatment for 15 days
35 with 0.05% and 0.005% solutions was not sufficient to down regulate the lipids.
Numerical evaluation of the inhibition of human sebaceous lipids for these
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5 10 EXAMPLE 12 O al
conposition, 100 ng of the
sufficient finely divided | actose

anount of 580

Formul ati on As a specific enbodi nrent of an oral
conpound #74 of Exanple 2 is fornul at é4May 20p6
to provide a total

to 590

ng to fill a size O hard gel capsule. EXAMPLE 13 Topical Formul ations A

M cr oenul si g;speci fic enbodi ment of a m croemul sion on t he
fol |l ow ng ?@ corrponents are bl ended, with heating as neelaélofggﬁéﬁ% bate 60
20 parts (e.g Tween 60 fromIC Sur f act ants) |sopropyl Palmtate20 parts
Sorbitan O eate 13 parts (e.g. Span 80 fromICl Surfactants)

2 Ethyl fipxanedi Alend wih alyoga Bithy HHTRE, Wi exuirs! & fisaefh %l@@ﬁt%%ﬁ%”d
#740. 05 parts To the ure i's then slowy added wat er .9 parts

by weight),

Hydr oal cohol i ¢ gel

conposition the

(10 parts by weight), benzyl
0

by weight total).

pol ypr opyl ene gl ycol
al cohol

W t%lmﬁlhiﬂﬂg nambnmsd;atey relafvg tagantiohe emul si on.

As a specific enbodi nent of a hydroal coholic gel

(10 parts by weight),

(2T &eﬂ by wei ght),
d

20 B:

butyl ene gl ycol
EDTA (0.05 parts

D (11 |
hC@’a'B'%?r %jﬁ.@tmﬁg‘ wei ght)

di ssol ved. Carbonelr (€. |Gpid Carfbg 4% r%m
Is then slowy added _wit corst anL urnigg to yield g npoung #74
(0.05 parts by wei ght Pqualenérer) di sifersed |i nto Ohe gell with @i xing. | The gel
pH is adjusted to 'bau*rw H-3=4—61 8%9 iy 266‘610 55"
Triglycerides 50 0 0
10
Table 12
Effect of Compound #74 on Lipid Accumulation (30 Day Treatment)
Lipid %Inh @ 0.05% %Iinh @ 0.01%
Squaline 73 82
Cholesterol Ester 21 44
Wax Esters 93 86
Triglycerides 90 75
Cholesterol 82 33
Table 13
15 Effect of Compound #74 on Sebaceous Lipid Synthesis (30 Day Treatment)
Lipid %Iinh @ 0.05% %Inh @ 0.01%
Squaiine 90 80
Wax Esters a3 86
Triglycerides 0 75
Cholesterol 82 33
As shown in Tables 12 and 13 above, both total sebaceous lipid
accumulation and de novo synthesis of sebaceous lipids was significantly
decreased following 30 days of topical treatment with an 0.05% and 0.01%
20 solution of compound #74.
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WO 03/040117 PCTI US02/33340 5 C. Anhydrous Gel As a specific enbodi nent of
an anhydrous gel isopropanol (20 parts by weight) is added to bu?9Mendo6

gl ycol (20 parts by weight). BHT (0.05 parts by weight) and benzyl al cohol
(1.0 parts by weight) are then added to the isopropanol/butylene glycol

m xture. To r lting mxture is then added 10 Cycl otetrasil oxane (D4)
and Oganopg{ocogfoi‘ogiﬁne-ll (e.g. Gransil GSM Gel from G aRtTIURIEP1Y es)

(58.85 parts by weight) with continuous mxing. Conpound #74 (0.1 parts by
weight) is mcronized by and dispersed into the gel with continuous m Xxing

until ungformy distributed. 15 D CreagpxAmpaesfpeci fic enbodi nent of an o/w
(oil/water) cream the followi ng conponents are mxed in the anounts (parts

by wei ght) as noted. The final mi xtur@ralEomylatigned t o about pH 2 with

hydrochl ori c acid. e ; . Inhi 9.0 parts

Ceteth-20 Surfactant .%g%%fﬂ'fésg’?gggﬁ‘eéF Pﬁér&@ra%@rﬁnﬁ ?%Yosrgﬁlro b a'@gg_n S)) _

gipl’! c/ (C):agr yli ;: @cr:mopgiuy\dd#m;téf:gmm 28 iﬁ)rrpalla:)esiovill_)‘lﬁgsilzlftﬁaﬁltanlCItihe‘ly8 gmzc?dl Idéitcbénzgt )25
ycine0.6 parts un . : art.s er arts

Wile the for egdPr‘?@"@‘ﬂo)ee%?‘?t?'cae{W‘Hﬁ @3@@3%555%3 tBrd“r?c?'ﬁ? shayd gel gaprulaent

i nventiqgn, wth exanples provided for the purpose of illustration, it wll

be understood that the practice of the_ invention enconpasses all of the
usual variations, adaptations and/or EAMPlER A3 ons as come within the scope

of the follow ng clainms and their efdlivAlrerhSiatiies 29 My 2006

A: Microemuision
As a specific embodiment of a microemulsion composition the following

16 components are blended, with heating as need:
Polysorbate 60 20 parts
(e.g Tween 60 from IC| Surfactants)
Isopropy! Palmitate 20 parts
Sorbitan Oleate 13 parts
(e.g. Span 80 from ICl Surfactants)
2-Ethylhexanediol-1,3 4 parts
Butylated hydroxy-toluene 0.05 parts
Compound #74 0.05 parts

To the blended mixture is then slowly added water (42.9 parts by

weight), with mixing as necessary, to yield the emulsion.

20 B: Hydroalcoholic gel ‘
As a specific embodiment of a hydroalcoholic gel composition the

polypropylene glycol (10 parts by weight), butylene glycol (10 parts by weight),
benzyl alcohol (2 parts by weight), EDTA (0.05 parts by weight) and BHT (0.05
parts by weight) are mixed with water (74.85 parts by weight total). The |

25 mixture is blended until all the components are dissolved. Carbomer (e.g.
Carbopol 934P from Goodrich) (3 parts by weight) is then slowly added with
constant turning to yield a gel. Compound #74 (0.05 parts by weight) is then
dispersed into the gel with mixing. The gel pH is adjusted to about pH 3-4.
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WD 03/040117 PCTI US02/ 35340 5 WHAT IS CLAIMED IS: 1. A conpound g%%@
formula (I1) R2, r- NRA N ~ RI~-N S (11) wherein Is sel ¥ 9°8m
the group consisting of heteroaryl, heteroaryl-alkyl, 10 het er ocycl oal kyl ,
het er ocycl oal kyl - al kyl, cycl oal kyl, cycl oal kyl -al kyl, substituted aryl and
substi tut edway@lokail7; wherein the heteroaryl, heteroaryl - apdarliser/35340

het erocycl oal kyl , heterocycl oal kyl - al kyl, cycloal kyl or cycl oal kyl - al kyl
group is optionally substituted with one or nore substituents independently

selected from ha! ogi hédé oY al kyl', al koxy; 15 hal ogenated al kyl,
hal ogenat ed al k | kyl ami no or di(al kyl)am no; wherein the aryl
or aralkyl group is sighstp édrﬂceéfnmduﬁleﬁf@f & arlFyBRUB RS Isobksitng| Lz«ﬂ@é%&rsﬂﬁnt ly

sel ected from hal ogen, h drox al kyl , al koxy hal ogenat ed al

hal ogenat ed al kmghtm eddp tyéﬁﬁeraimf (@8 qaa!s@n weightho BHIRD.05 p§6$ byt ed
fromthe group Ye

het er ocycl oal kyﬁ%‘iﬁti é?%g?/@%yégﬁkﬁlq %ﬁnﬂ?ﬁl é}ﬁ lﬂb(}ﬁyéc ogﬁﬂ fhe -al kyl ,
substituted ar ysomomhrmUbetylmath;ohmadtdnyl Tanhereaultnnghelxhﬂees ttmrnyédded

het er ogryl - al kyl ter clo | . ~heterocycl gal al a or
cycl oala‘b - al ky|CY§P’g @dﬁ%"q 9%%519?9%'&"@68 @Xt(ﬁ goﬁ’§¥8$" &ﬁy’@ "kgm
subst i tuent S i nf@rﬁﬁﬂﬁeﬂéthés)s(eﬁ eetpﬁdsfuy@veugm) wmeaonthuﬂumrxmgl IC8mpanigoxy; 25
hal ogenated al kyl_, hal ogenated a am no or di(al kyI ) am no;
wherein the ar yl#"ﬁr(o ér%’i’l“ﬁ%y Vﬁer'%hdbh'sl@ qyﬁ’@od'gﬁ'ﬁe%ﬂgome gelrwith
substituents |n@gmn,ﬁggtnl,,y,ngghgiqj,ﬁfgnﬁ,g,%[rﬁjtggen hydroxy, al kyl, al koxy;
hal ogenat ed al kyl, hal ogenated al koxy, am no, al kylam no or di (aI kyl ) am no;
R4 is selected fromthe group consisting of aryl, aralkyl, heteroaryl, 30
het er ogycl oal kyly. cadgl,cycl oal kyl -al kyl ; wherein t he aryl, aral kyl,

het eroaryl , het‘E'r‘O'cy'CI oal kyl or cycl oaI kyl -al kyl group is optionally
substituted with oneApa spediice vbbdimentefrarso/witeibwatedaaneam, thel feliaveidg f r om

g it OXmBhriehts aRitiRey jn tl BHRUARTLES B elonn ! RAEH>HRE afli < O

mixture is adjusted to about pH 2 with hydrochloric acid.

Cetearyl alcohol 4.3 parts
Microcrystalline wax 9.0 parts
Ceteth-20 Surfactant 1.1 parts
(e.g. Brij 58 from ICI Surfactants))
Capric/Caprylic Triglycerides (e.g. 3.6 parts
Tegosoft CT from GoldSchmidt)
Glycine 0.6 parts
Compound # 74 0.1 parts
BHT 0.05 parts
Water 81.25 parts
20 While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the
following claims and their equivalents.

25
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63 29 May 2006 WD 03/040117 PCTI USO02/ 35340 5 provided that when R_is aryl
substituted with one halogen and R4 is aryl substituted with onezgr'\éil’yo?é’g%,
then R2 is not norpholinyl; and pharmaceutically acceptable salts thereof.
2. A conpound as in Claiml wherein 10 RL is selected fromthe group

consi sting W opdiaslyl tuted aryl and substituted aral kyl ;Wﬁwsﬁ‘pe aryl or
aral kyl is substituted with one or nore substituents independently sel ected

from hal ogen, hydroxy, alkyl, alkoxy, trihalonethyl, trihalonethoxy, am no,
al kyl am no or di(alkyl)amno; R2 is sel'ected fromthe group consisting of
substi tlut ed ar yWHAIDIS ChAIMERY®d 15 aral kyl; wherein the aryl or aralkyl is
substituted with one, or nore, s Rs%i tugn(hfm I ndependent|ly sel ected from

hal ogen, hydr oxy, al"kﬁP'}‘paﬁ‘%S’(';i,e YTHS thyl, trihal omet hoxy, am no,

al kyl ami no or di(alkyl)amno; R4 is selected fromthe group consisting of
aryl, aral kyl and heteroaryl; wherein't Nyl , ngaI kyl or heteroaryl group
Is optionally substituted with one or 20 rmré:sppst I tuents i ndependently

sel ected from hal ogen, hydroxy, alkyl, allNaxy/ trihal onethyl,

tri haonet hoxy. am no, al kylam no or di Réfkyl am no; and pharmaceutically
acceptable salts thereof. 3. A conmpound as in Claim2 wherein 25 Rl is
substituted aryl; wherein the aryl group i s('Bpti onally substituted with one
to two substituents“ﬁ,@raﬁt ed from hal ogen, al kyl and al koxy; R2 is
substituted aryl; wherein the aryl-group is substituted with one to two
substituents sel ect & i selected kg the droaplamoyistiyiofi Feterobryt theterbargkalkyle gr oup

COsT 36" Bl b ek, Aot BB ME RS 20
and phar naceut iagalahyd sabsttiptedaraikyg;al ts . hereof. 4. A conpound as in Claim3
wherein 35 R 15 2 qelhoyphenyl i1 Fersara-alon. TRBhe iy S 2006 VO
alkyl, cycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently seiected from halogen, hydroxy, alkyl, alkbxm
15 halogenated alky!, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;
wherein the aryl or aralkyl group is substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;
R? is selected from the group consisting of heteroaryl, heteroaryl-alkyl,
20 heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-alkyl, substituted
| aryl and substituted aralkyl;
wherein the heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyi-
alkyl, cycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
25 halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;
wherein the aryl or aralkyl group is substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halngenated alkoxy, amino, alkylamino or di(alkyl)amino;
R* is selected from the group consisting of aryl, aralkyl, heteroaryl,
30 heterocycloalkyl, and cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;

halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alky!)amino;
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5 R4 is selected fromthe group consisting of phenyl, 4-net hoxyphen%

2, 6-di fl uorophenyl, 3,5-difluorophenyl and 2-chl oro- 6 nmet hyl pheny %)h%POG
pharmaceutically acceptable salts thereof. 5. A conpound as in Claim4
selected fromthe group consisting of [2-(2- 10

et hoxyphenyghs@n{i2- met hoxyphenyl ) - 2H-[ 1, 2, 4] - t hi adi azol P%%“%B
phenyl am ne and pharmaceutically accept abI e salts thereof conpound of

the formula (I1) RRV NRA IYN R-~N.. (Il) 15 wherein R is selected
fromthe group consisting of het eroaryl het eroaryl - al kyl

het er oggcl oal kyl, hepremdéduianwrﬂeyan ablaWI ,sub;mhtealvmﬁ oned}ahbgai &yd RAlikyhyl
substituted ar

ubstituted aral kyls het er oaryl ,
het eroaryl - al k Ub%ﬂ&{'g‘?ﬂ&@&ﬂ%ﬁﬁl@?ﬁn ﬁ'@f‘eé dﬁﬁ'ef ‘?I}lﬂt]'"ﬁQO al kyl, cycl oal kyl

or cycl oal kyl -al kyl a{mrmscankbwaédébtm@%mgtmtseébfvv'th one or nore
substituents independently selected from hal ogen, hydroxy, alkyl, alkoxy;

hal ogenat ed al kyI hal ogenat ed al koxy, am no, alkylamno or di (aI kyl ) am no;

wherein the ary r AL SMFCI %&rut ed with one or nore

substituents |ndepende ecte ogen, hydroxy, al kyl, al koxy;
25 halt6genat ed al kyIR' lhaéleQed&bsdhalgmg/cortsmungpf sikbsyituted aryl and substituted

di (al kyl ) am no; tedfromt onsi stin ral kyl ,
et orour vl hraRgRRYEEE 06 B RESENLS bSHRR Wit B tyde sibibedsr,
cycl oal kyl and maeﬁélnaahtlyyéelaitéwﬂrommw@ennhydmﬁatkm aR6%y, kHalorhéther, oar y!

het er oaryl - al kyl , heterocycl oal kyl het er ocycl oal kyl - al kyl , cycloalkyl or
cycl oal kyl - al kﬂ' @?’69}5‘0% 3y, &H@/ﬁwr‘eebgt(?'kma@umw th one or nore

substituents indepe W%élé’cté@h@ﬁttﬁé’ gfddbmd?@*sﬁf%a@f Sm‘%%%ﬂﬂ ﬁgg)mkﬁk%m no;

hal ogenat ed al kyl, hal ogenat ed al koXy, am no, | 'am no
65 291¥ay 2006 avtkyl3vioarein the mmwe&ylassubst@tmvmt opeloe owosel sebstitwerite gr oup

o "ot . IHeRERREH < oREIL6 R RLBELA Hyerox§Y SkAkly, Bhbibmediyl =t !t 1t o

aryl and substi
trihalomethoxy, amino, alkylamino or di(alkyl)amino;

R*is selected from the group consisting of aryi, aralkyl and heteroafyl;
wherein the aryl, aralkyl or heteroaryl group is optionally substituted with one or
20 more substituents independently selected from halogen, hydroxy, alkyl, alkoxy,
trihalomethyl, trihaomethoxy, amino, alkylamino or di(alkyl)amino;
and pharmaceutically acceptable salts thereof.

3. A compound as in Claim 2 wherein
25 R' is substituted aryl; wherein the aryl group is optionally substituted with
one to two substituents selected from halogen, alkyl and alkoxy:; '
R? is substituted aryl; wherein the aryl group is substituted with one to two
substituents selected from alkyl and alkoxy;
R* is selected from the group consisting of aryl and substituted aryl;
30 wherein the substituents on the aryl are one to two independently selected
-from halogen, alkyl and alkoxy;
and pharmaceutically acceptable salts inereof.

4, A compound as in Claim 3 wherein
35 R' is 2-methoxyphenyl;

R? is 2-methoxyphenyl;
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wherein the heteroaryl, heterocycl oal kyl or cycl oal kyl -al kyl gro | S
optionally substituted with one or nore substituents independentﬁ@“&gﬁgg%ed
from hal ogen, hydroxy, alkyl, alkoxy; hal ogenated al kyl, hal ogenat ed

al koxy, amno, 10 al kylam no or di(al kyl)am no; wherein the aryl or aral kyl

group i s sufglosiosid W th one or nore substituents i ndeppafletdlx¥pel ected
from hal ogen, hydroxy, alkyl, alkoxy; hal ogenated al kyl, hal ogenated

al koxy, am no, alkylam no or di(al kyl)am no, provided that when R is aryl
substituted with one halogen and R4 is aryl 15 substituted with one
hal ogen,5then R2 is mRtis selected fromithe groopicgesisting ohphertyh a-methexypheriyh

met hyl phenyl an 4.4 S t hoxy I t hen LS.sel ect fromthe group
consi sting of a?%‘g-‘gyiu,orq@e&yﬁd%—ﬁ{?Mﬂl‘é)pggla\gﬁqﬁ_%-éfa?r@é-,mq@ﬂgpw%| oal kyl ,
het er ocycl oal kyl - al kyhd phaemaaédtichlly sotebeikyaltsthksdofand substituted aryl ;

20 wherein the aral kyl, heteroaryl, heterocycloal kyl or cycloal kyl group is
optionally substituted with one or nore substituents independently sel ected

from hal ogen, dro , ; i ol
al koxy, amino. £ Ky Yoorfdila a&?‘(‘?ﬁ%“r&%ﬁg?“ﬁhﬁ?ﬁsfﬂﬁ%%@?yﬁgéf%dis
subst it ed wi t Hnethexyphenyh)-S-@cmethoxyphenyl)-26-[1 Zidlibiatiard-H-yidenejt ed from

hal ogen. | Y OX\neRyiiine Bhd Bimdl2l6GR) UL AL EKans tidgecnal ed a koxy.

am no, al kyl am am no; an nmaceuti c y acceptable salts
thereof. 7. A conmpound as in Claim6 wherein 30 R is selected fromthe
group consisting of gubstituted. aryl and substituted aralkyl; wherein the
aryl or aral kyl %grou% CPE‘%%‘BQHgmﬁféH“'af?' one or nore substituents

i ndependently sel ected from hal ogen, hy,QI oxy, al kyl,, al koxy, hal ogenat ed

al kyl, hal ogenat ed al koxy, am no, al kyl aﬁi\?g r dlﬁfgﬁ kyl)am no; R2 is
selected fromthe group consisting of aryl jand kyl; wherein the 35 aryl
or aral kyl group is optionally substi tut1e}iN\M§h one or nore substituents

i ndependent |y sel ected from hal ogen, hyRiroxy,” al kyl, al koxy; hal ogenat ed

al kyl, hal ogenat ed al koxy, am no, al kyl arni {?l or di(al kyl)am no; 66 29 My
2006 WO 03/040117 PCTIUSO2 /35340 5 R4 is self'écted fromthe group consisting

of subsggituted aryl \ghelein
R' is selected from the group consisting of heteroaryl, heteroaryl-alkyl,
heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-alkyl, substituted
aryl and substituted aralkyl;
wherein the heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyi-
20 alkyl, cycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, atkylamino or di(alkyl)Jamino;
wherein the aryl or aralkyl group is substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
25 halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;
R?is selected from the group consisting of aryl, aralkyl, heteroaryl,
heteroaryi-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl and
lcycloalkyl-alkyl;
wherein the aryl, aralkyl, heteroaryl, heteroaryl-alkyl, heterocycloalkyl, |
30 heterocycloalkyl-alkyl, cycloalkyt or cycloalkyl-élkyl group is optionally substituted
with one or more substituents independently selected from halogen, hydroxy,
alkyl, alkoxy; halogenated alkyl, halogenated alkoxy, amino, alkylamino or
di(alkyl)amino;
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substituted aral kyl; wherein the aryl or aral kyl group is substit t@d wiéh
one or nore substituents independently selected from hal ogen, hydr %2,00

al kyl , al koxy; hal ogenated al kyl, hal ogenated al koxy, am no, al kyl am no or
di (al kyl )am no; provided that when R is nethyl phenyl and R4 is

met hoxyphenybozidabnen 10 R2 is selected fromthe group comgraisoingsef aral kyl
and substituted aryl; wherein the aralkyl group is optionally substituted
with one or nore substituents independently sel ected from hal ogen, hydroxy,
al kyl', al koxy; hal oggnated al kyl, hal ogenated al koxy, am no, alkylam no or
di (al kyb) ani no:; V\,figr@isﬁlqclﬁﬂ fsarp theygrayp cossistingsef hetewaryli betemeycloalkylor e

substituents 15 _j | I hydroxy, al kyl, al koxy;
hal ogenat ed al k§/¥°%%§§?g‘ggtﬁg¥se‘@ﬁéﬁ?%§%"5S%Egr%@ﬁl"g%ﬁ@f‘%{m no or di (al kyl)am no;
and phar naceuti cal | ywhereiaphebéteromal | etédoeyatoaikyl &r. cytiqatief-atkglarbie i3l
conposition conpr,j Si ompound as cl ai ned .in 20 C ai an

phar naceut i cal rgpfgee@&@ﬁﬁ@%ﬂ'ﬁ\%}@wmﬁ %@?‘H‘éﬂ‘tﬁfnq‘?gﬁ[‘ﬂ%ﬂ]@{ sﬁf‘?&?%’afﬁ%ﬁt i cal
conposi tion ConRilbgen) Bydroxy, AtkyR alkeeymiugenated aligl, Rabgehbtedaalhyr ampgut i cal I'y
acceptabl e carrier. 25 10, A pharmaceutical conposition made by mxing a
conmpoutl of O adlkylamingandialky eutical |y acceptable carrier. 11. A

phar maceuti cal conpQSid; 1,54 gg'%kﬁ = aj ' Claimé6 and
a pharmaceutically g@ceté%ﬁgb e Ice{raﬁlgyﬁ.g?o?&%ql . ﬁﬁ%?%h@g nan?(dl}ﬁg a
phar maceut i cal substitoents irdependgntly selegtedifroimibalager; dwdmxydallsyl, kaxym 6 with a

By i xi ng & corsRaage Hvknalgehdsd gy ia AT BTG o
carrier. 67 provided that when R'is aryl substituted with one halogen and R*is aryl
| 15 substituted with one halogen, then R? is not morpholinyi;
provided further that when R' is methylphenyl and R* is methoxyphenyl,
then R? is selected from the group consisting of aralkyl, heteroaryl, heteroaryi-
alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-alkyl and
substituted aryl; '

20 wherein the aralkyl, heteroaryl, heterocycloalkyl or cycloalkyl group is
optionally substituted with one or more substituents independently selected from
halogen, hydroxy, alkyl, alkoxy; halogenated alkyl, halogenated alkoxy, amino,
alkylamino or di(alkyl)amino; o

4 wherein the aryl group is substituted with one or more substituents

25 independently selected from halogen, hydroxy, alkyi, alkoxy; halogenated alky,
halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

and pharmaceutically acceptable salts thereof.

7. A compound as in Claim 6 wherein

30 R'is selected from the group consisting of substituted aryl and substituted
aralkyl; wherein the aryl or aralkyl group is substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

R? s selected from the group consisting of aryl and aralkyl; wherein the

35 aryl or aralkyl group is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, alkyl, alkoxy; halogenated alkyl,
halogenated alkoxy, amino, alkylamino or di(alkyl)Jamino;
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R* is selected from the group consisting of substituted aryl and
substituted aralkyl; wherein the aryl or aralkyl group is substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

provided that when R is methylphenyl and R* is methoxyphenyl, then

R?is selected from the group consisting of aralkyl and substituted aryl;

wherein the aralkyl group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;.

wherein the aryl group is subs‘tituted with one or more substituents
independently selected from halogen, hydroxy, alkyl, alkoxy; halogenated alkyl,
halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

and pharmaceutically acceptable salts thereof.

8. A pharmaceutical composition comprising a compound as claimed in

Claim 1 and a pharmaceutically acceptable carrier.

9. A method of making a pharmaceutical composition comprising mixing a

compound of Claim 1 with a pharmaceutically acceptable carrier.

10. A pharmaceutical composition made by mixing a Compound of Claim 1

and a pharmaceutically acceptable carrier.

11. A pharmaceutical composition comprising a compound as claimed in

Claim 6 and a pharmaceutically acceptable carrier.

12. A method of making a pharmaceutical composition comprising mixing a

compound of Claim 6 with a pharmaceu:ically acceptable carrier.

13. A pharmaceutical composition made by mixing a compound of Claim 6

and a pharmaceutically acceptable carrier.
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