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This application clains the benefit of U S. Provisional Application 10
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neur odegener ati ve di sorders, plexopathies mal e erectile dysfunction, dry

eyes, acne, dry skin, ﬁ%ﬂ SEAS FE%ME%B?L?\%E%F&%% cea, excessive

ear wax, neiboman gla er, pseudofo I nfections,
dandr uf f, hi radeni This appligatioatdaims tbe berefit obtlaSe Rrevisiorad Apiplieatigrand

hat bl se. 1 r oG BFEIoBRIGTRIEH 06 ARy PRI dnedrao Rl B ek, |y

expressed in tIh@rei il éntitetpl eus of the hypothal amus, pituitary |obes, and
the nucleus tractus solarius of the brainstem [Gantt ., et al.,
Mol ecul ar C oni ng, Expression, and Gene 30 Localization of a Fourth

Mel anocortin Receptor, J. Biol ogrigtreor THORMNVENPON 15174-15179.]. These
pepti des include ACTH, a-MsH, P-WBH, y,. 3-NVbH, and synthetic anal oguc

Y
NDP- aMBH ( W kber g, Theepraseninvention pravises ooegltiod4-thindiazole gleovativestuseful i n dr ug

di scoygry, Exp These pepti des
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andl\/CSrecepto a I ut.ed. in the brai ale\O
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t he hypot hal anyﬁeose[t%lﬁéﬁce éleyatea bidod glectsedeveld, h?pé%lém@@tsyndk&ne
sel ectively act I vat ed bP[
X, diabetic re nopathy, 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, y1.;-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 MC5 receptors are widely distributed in the brain and
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and can induce neurite outgrowth in Neuro 2A cells. (Adan R A H et al.,

Mol ecul ar Brian Research, 1996, 36, pp 37-44; Muntjoy, K G, Mrtud, MT.,
Low, MJ., Sinerly, RB. and Cone, R D., MI. Endocrinol., 1994, 8, pp 1298
10 1308). ACHT is a |less potent activator of the MZ4 receptor than alsH.

(Adan, R A R D., Burbach, J.P.H and G spen,
phar macol . “ld 38@9726 pp 1182 1190) The MC5 receptor is ac@?%%“& I n order

of degree, byNCP~a|\/BH>ACHT(1 24) > a MSH ACHT (1-39) = P MSH >>
yMSH (The Mel anocortin Receptors, Cone, R D., Editor, Human Press Inc., 15
Totowa, 5N. J., 2pha|catiewmherdas thppMC3-régepton in lodatedmainilyrinl the hypothatemiis) t he

neur e out or owleRE S8t THrADaine HEPoere & REleARl aENAIRAIo hiaHics,

significantly pra‘ﬂH'ébﬁ%\d‘u@é‘h@uhtérdﬂtd}éMt?ﬂ N6 P dills. CAGHN RUA Hedy,, and
perinmeter. [Bijlsm, W The Enhanced Recoveré of 'Sensori not or

Function in Rat Mql@umlealaadhs@ammm 3Rt popT-d4; Moualigy, if.Gadhetudsiv.T.,

Neur opent oo, s, BRI Bhand e, A AR R, e,

Sensor ygNeur ons 1808)VIAGHT, isReleks peent aRator bBthellCA-rédditor Waim alfisHer Zee, C.
E. E M, et al a- MsH and 0&2766 I n Peripheral Nerve Regeneration:

Different Route(AsfanpRIA.HeGonegkD., Burtiachy JRddiand Gisgen, Wy, maly - 357
Strand, F. L. n a I t: EN%I Iar

G owt h and RegrgFl rﬁacgﬁg@?&c% eHB% gt ‘?‘égl\ﬁi?: geﬁ%@d%t% errr%‘?craﬂ"18 Eovery
of not gr f Enct i ofrd@féeelbym&]FWed MJSHydAI(?;-ITsheZtt)@eM&H AGHIT (t-30) o1p MSH\TF 3ﬁ
MSH and ot her cort n cein I C
the M4 recept oY @}8?3@84’ B’oﬁ%‘? ﬂt@n’ géttsz”PfB%zg SdBese,

suggesig ng thatTétQ\@a I\ﬁ)4J rmot(p,(enlw i ppuAovgyd)in feeding. [Huszar, D., et

al ., Targeted D sruption of the Melanocortin-4 Receptor Results 35 in Mce,
Cell, 1997, 88, 131-141] This is substantiated by a report that varl ous MA

e 0% 8905y DB ERSAREE O B RSt 2L 2
and the Agouti .danmistratedwmdi-tm&-l inbbeases nedie butdBivth and-discihe . mest lgbtdnt nduces
o o 19, B i 7 Hefeed Hopll, R A AR oles BorphEmioh, o o
Di ffepential Effrsching0bndfRbtenees dnidperimeter. [Bijlsma, W. A., et al., The Enhanced
Recovery of Sensorimotor Furiction 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., supral

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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Peptides on Neural Melanocortin Receptors, Ml ecul ar Pharnmacol ogy, 1994, 10
46, 1182-1190]. The nel anocortins aMsH and ACTH are al so known for their
ability to stinmulate pignentation and adrenal glucocorticoid secretion,
respectively. The role of nelanocortins, particularly aMsH, in the
regul ati on_of sebaceous gland 15 activity (an exocrine glan i_t h hol ocri ne
type of se¥P&PYY7 was shown originally in rats. Mre pa??ﬁygpﬁ$#9 t he
studi es showed that renoval of the internediate |obe of the pituitary

(whi ch produces the POMC peptides) resulted in decreased sebaceous lipid

product Bon, Wi t [Rae wpMelanocesingerit Newrdrs in@leating dreMpé R goliti®besp! acenent
therapy with aMsH (Thody, A.J. and Shuster Nature, 20 237, 346-347, 1972).
In a study of raVedrame.dNatHeg. 19941388y p6oHIP8k -MuH inducesgraomingbehavivEn
resulted in an tner Qﬁg% I | A% on of
sebum producti Ohﬁ\%hgﬁz@%?f \r/@g on @(tﬁ%ﬂ gr“b?érl%%'taérrent Hgnn?ﬂﬂr%l'negéaﬁ%? g%tatf'Sn of
aMBH and t est osMGdrexepltindddan,/R.JA. H.Skualt, DifferBntial EffeEtscafdelanécbrtip03- 510,
1975; Ebling, F/J.,. Ebling, Randal | , V. and Ski nne J., J. 25 Endocr.
6. 407 415" 107BplioRE 3k R MARRoAR ReS R MO SUBE P Tides oaye 1994d e o
observeg to di spbay1gp-$eygre defect in water repulsion and

t herno-reqgul ati on, due to decreased production of sebaceous lipids (Chen, W
Kelly, MA , OQpitz-Araya, X., Thomas, RE, Low, MJ., and Cone, R, Cell,

91, 788-798, 1997) l’georrrr;é%% Mg & Qﬁdi@jﬁ@}’&"alwFﬁ&ﬁﬁ}ﬁﬁ%ﬁgﬁn@ggh“ma”

sebaceous gl ands, é% e involved i'n e reguration o aceous
li pid synthesistimifatepigiehtaoiand bdemat blnoecbrticuid sberetion, aesgetivéigh el ani ,
V., Miceniece, R, Wkberg, JES., Bioc Bi ophys. Res. Commun. 195, 866
35 873, 1993). 'I%?r%W@la,"%‘g’é%%ﬁ@&'cagw%wmgfgw'ﬂm seppcrRaMsEIang)| ands
has begn shown Ry i (dHExRNAe Eféﬁ_dWiﬁhtrﬁilébrmyﬁ%ﬁé%&@liowm%s\égpw 040117

PCT/ US02/ 35340 5 i nmmunohi stochem stry and WeStern bl ot anal ysis (Thi bout ot

D., Sivarajah, orgingllydmats-kMorepargicularly.dhe studiggsthewed thatyemavaksfitheDer nat o/ .
115(4), 614- 619nterr?n%g8?e; llg meﬁﬁ@wg@ cﬁ{ﬁ?obt’fbésttﬁe %m@sd(fégggﬁé'%g@% her

manmal s. The main rds 1n are triglyceri ers
and squal ene ( G deamased sebaceous lipid production, with complete restoration to normal

levels 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 aMSH resulted in an increase of sebum production, although full
restoration of sebum production was achieved only after treatment with a
combination of aMSH and testosterone (Thody, A.J., Shuster, S., J. Endocr.
64, 503-510, 1978; Ebling, F.J., Ebling, E., Randall, V. and Skinner, J., J.

25 Endocr. 66, 407412, 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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RS., Downing, D.T., Poci, P.E., Strauss, J.S., JID 54, 240-247,1970).

Squal ene, for instance is not found in many manmals with the excepti on of
otter and beaver. Triglyceride, which is a ngjor conmponent of human sebumis
poorly represented in other species and in many (e.g. chinpanzee) appears to

15 be tot ent (Thody, A.J., Shuster, S., Physioto 383-415,
1989) . %86’3@”?%I anocortins can have di fferent effectgcgﬁgo\égﬂgg from

different species. For exanple both aMsH (EC50=3. 7nM and ACTH
(EC50=16.4nM are potent lipolytic agents for rabbit adi pocytes, whereas in
the ratdonly ACkrmMu(elistechedisily)anddd/eptere blot Bhalysis {Thibeidot, W. .t&vélmama,chadran

Neur opept I des o K G 2 RALIRMN It best Reiali TR Bogete, and

rabbits, ACTH haoo(y)ery little effect on lipolysis in isolated human and
non- human primate adi pocytes, even at concentrations as high as 1M (Ng,
T.B. Conparative Biochem 97, 441-446, 1990). Thus defining the role of

mel anocortins and tgﬁuﬁmaﬁ%sﬁr}mﬁ?ffgm ﬂ{wfahoaﬁ%uﬁeﬁp&ﬂéﬁnamﬂls S?‘ﬁ&g&ﬁni S

not necessarily predictive o man sebaceous | i

regul atQ on. Reclipids ip, htmamsmuralarq trighyceHiges, walx| esters iand s\maleus(ismrm scl osed
I soqui nol i ne de Lves non whi ch 30
showed | ow m cr%rﬁm pw 3‘(‘9! %2 f&tga J%’n‘d}’% %@8?0@0” eduction of
dermal infl ammqmne)dmma@tahye wmmwnnonaw .dlammaﬂdvmadh@éx%ﬁoﬁfofbody

wei ght and rood .| nt ak Ln W PO publication 99/ 64002

di scl osed 35 spﬁ%&ﬂﬁgela&?rne fdé\fqe\véhwg hisa Raiey, et ofhuman sebymis st s,

useful for the aEprR8Entell in SihePapeSef8Rd tH Mah SHitapa
di abet es and sexug? Fgf%s TJI’IC'[ITOI’I §V\DGOBI 0401179%:% USOg/ 3532%2%%1}(3) t here

exi st 18 need f dre totadly Iabﬁgmfe(&' bpdy.feduShustes Sf PhysiologoRew 680383-415.19889)0r
rol anocort i n- 5 Mestpr FRIHEERI AR eI AT A o eARdrim Bl et on
is directed to spesipsufidsexdmplechofea®ISH (E@y#317aM) ahii ACTH (ECsp=16.4nM)
are potent lipolytic agents 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 W0OS858/64002 disclosed
35 spiropiperidine derivatives as melanocortin receptor agonists, useful for the
treatment of .diseases and disorders such as obesity, diabetes and sexual

dysfunction.



R,,r NRA R ,N~S N (Il) wherein R is selected fromthe group
consisting of heteroaryl, heteroaryl-alkyl, 15 heterocycl oal kyl,
het er ocycl oal kyl - al kyl, cycl oal kyl, cycl oal kyl -al kyl, substituted aryl and
substituted aralkyl; (R is not unsubstituted aryl or unsubstituted

aral kyl ) ; gy(\ﬂ’ )Ibﬁ’épkt he heteroaryl, heteroaryl-al kyl, het QE’P/EJX&' Rabkyl,

het er ocydoal cycl oal kyl or cycl oal kyl -al kyl group Ts optionally
substituted mnth one or nore substituents i ndependent|ly sel ected from

hal ogen, hydroxy, al kyl, alkoxy; 20 hal ogenated al kyl, hal ogenated al koxy,
ami no, &l kylamino or di(alkyi)amnino; wherein the aryI or aral kyl group is

substituted with onen0r re ubstl ents i sel cted from
hal ogen, hydroxy, a%s,tﬁgfﬁmé éﬂé@éh‘ﬂlgg‘ggﬁﬁg qﬁ\’ﬁ%ﬁe‘ﬁ %d al koxy,
am no, al kyl am melapbceitin abdaptormdie pafituisly 3ied el b CHRIRD LM&laBocBHIn-4
consi sting of heteroar%/l heteroaryl al kyl 25 heterocycl oal kyl ,

het er ocycl oal ky#ndf re‘i?;%q’réal kyl -al kyl, substitut ed aryl and
substituted aral kyl; (R2 |s not unsubstituted aryl or unsubstitutedd

aral kyl); wherein the het eroaryl, heteroarvl-al kyl, heterocycl oal kyl,

het er ot§cl oal kyl - aIkyI cycloa§M&Eﬂ§i¥d¥iﬁbﬁi&&lJﬁ[E¥i group is optionally
substituted with on d

hal ogen, hydr oxy, % rg’%ng?ﬁ%nﬁ&}ﬁg}dgégtﬁgﬁia&ﬂpé 'I%%(ﬁ%éé 'ieg?lgé}'ﬁlﬂﬁgb

am no, al kyl am no or dl(alkyl)anlno SRAO 03/ 040117,PCTI US02/ 35340 5 mherein
the aryl or aral kyl group is substituted w one, r nore substituents

i ndependent |y sel ected from hal ogen, hydraxy, |, al koxy; hal ogenat ed
al kyl , hal ogenat ed al koxy, am no, alkylepﬁhosor di (alkyl)am no; R4 is
selected fromthe group consisting of Bryl aral kyl, heteroaryl,

het er ocycl oal kyl , and cycl oal kyl -al kyl ; ﬁln the aryl, aral kyl,
heteroaryl, 10 heterocycloalkyl or cycloalk al kyl group is optionally

substituted with on@h@;@,n nore substituents i ndependent |y selected from

hal ogen, hydroxy, alk al kox haI ogenat ed tkl%/ hal ogenat ed al koxy,
am no, al kyl ani no OFR ésca hepgroup consisting o eteroaryl, heteroaryl-alkyl

15 heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-alkyl, substituted
aryl and substituted aralkyl; (R1 is not unsubstituted aryl or unéubstituted 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;

20 halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyi)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-alkyi,

25 heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyl-alkyl, substituted
aryl and substituted aralkyl; (R2 is not unsubstituted aryl or unsubstitutedd
aralkyi); |
' wherein the heteroaryl, heteroarvi-alkyl, heterocycloalkyl, heterocycloalkyl-
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;



provided that when R is aryl substituted with one hal ogen and R4 is aryl
substituted with one hal ogen, then R2 is not norpholinyl; 15 and
pharmaceutically acceptable salts thereof. The present invention is further
directed, to conmpounds of the general fornula (I1) R2 YN NR4 RI~N S~ (0)
20 wherein R is selected fromthe group consisting of h Qar %4

het er oar y| W& BY#0117 het er ocycl oal kyl , het erocycl oal kyl - AJ@V% &alkyl
cycl oal kyl -al kyl, substituted aryl and substituted aralkyl (RL is not
unsubsti tut ed aryl or unsubstituted aral kyl); wherein the heteroaryl

het er oargyl - al kyl, heMémrymeoﬁykdﬁ arah?t@b@ﬁlscdub@hﬂ@)édwﬁﬁ oﬁbbylmoréycl oal kyl

or cycl oal kyl - al k group is optionally substituted with one or

substituents i ncﬁéé@ﬁ%ﬂﬁ Ffldeﬁ’él‘@%@th/cﬁeﬁ%?ﬁ framdiagenn Pydioxy. a'&’f’k%’koxlfal koxy,
hal ogenat ed al kWalongﬁétQ Y8104 alR Gmird), BIYBIFRG of Ui(Ekdifrib) am no;

wherein the aryl ara gro D I's substituted
substituents i ndepenBetstSq}eQ%exl &otnetuefgrmp terisistea of am.rmgkyl hetegvarylal koxy;

30 hal ted

ai (ol Kyt ani no; TEyclBBKIEERA vr Rl R Y BREB a8 ABGH lerparty ol ey
het er oagyl , hehere@cﬁfywbamdyﬂwl cycimetk@r aRyIroe isxdpnoh@nyesmytdt@caw&u onaldfy! .
cycl oal kyl, cycloal kyl - al kyl, substituted aryl and substituted aral kyl; 6

WO 03/ 040117 PCTOIESBds s Gdﬁﬁ%l?%qutsﬁ@%ﬁdjrom Arlaged; hydiexye atiodk plkoxy,
het er oar yl - al ky hajohéHap8 5K 'lﬁ‘élb(_!féﬂated BRORY, AEHD, amw%m@bkui(aukﬁ)\éﬁhﬁ@' kyl or

cycl oal kyl -al kyl "gfoup 1s optlona y substitute one or
substituents i ndeperfevideq thatmhendyi is Bafhshh!’rttﬂgjéﬂ WIW;QHQ)RQJOQGFBHWR, ismatybxy:
hal ogenat ed al k Riyno - or di (al kyl ) am no;
10 R4 i s select %LEPSP{E&[&)‘?W%ggtﬁ%lg%g%feg?@r{gﬂo%rﬁéﬁqer oyo{ryl het er ocycl oal kyl
cycl oatkyl - al kyl , sdmdtpharmaclelalcglly wntmhhssaltaihecéoé.r al kyI (R4 is not
unsubsti tuted aryl or unsubsttuted aral kyl); wherein the heteroaryl ,
het er ocyct oal kyl or cycl oal kyl -al kyl group is

The present invention is further directed to compounds of the general

formula (i)
R 4
YN /R
—N
R /N\ S
()R
20 wherein

R' is selected from the group consisting of heteroaryl, heteroaryi-alkyi,
heterocycloalkyl, heterocycloalkyi-alkyl, cycloalkyl, 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 cycioalkyl-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)Jamino;

R?is selected from the group consisting of aryl, aralkyl, heteroaryl,

heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl, cycloalkyi-
alkyl, substituted aryl and substituted aratky;
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optionally substituted with one or nore substituents independently sel ected
from 15 hal ogen, hydroxy, al kyl, alkoxy; hal ogenated al kyl, hal ogenat ed

al koxy, am no, alkylam no or di(al kyl)am no; wherein the aryl or aral kyl
group is substituted with one or nore substituents independently selected

from hal oggn, roxy, alkyl, alkoxy; halogenated al kylpchgde28804t €d
al koxy, %@ﬁ&sﬂé? 7yI am no or di(al kyl)am no; 20 provided that when Rl is

aryl substituted with one halogen and R4 is aryl substituted with one
hal ogen, then R2 is not norpholinyl; provided further that when R is
met hyl phenyl and R4 wbereinttheaghlacalityl, hetetoaryl,Rietéroarybalkylt ketefaayaioalkel, gr oup

consi sting of ara t.eroaryl t eroar vl - | et er cl qal kyl
het er ocycl oal kylhg{e?ﬁ‘lsyfj? Q@V@Fkgglcéf}??lpﬁfg |08§?%%X‘-?WPU%EO& @'§R§&§®#@%
aryl; wherein tkithanalokylore fidisttuentsyihdepgentientycsatdotel fom halogers hpdroly,! group
Is optionally substituted wth one or nore substituents jndependently
sel ected from A%Yoalkexy: Rgagenated alkyyhalogenated alkexy, aieaatkiagning pr
hal ogenat ed al kg; Mimp: al kylam no or di(al kyl)am no; 30 wherein the
. aralkyi @minE. ) .
aryl group is substituted with one or nore substituents independently
sel ect 8l from hal ogdR, isispigcted jromuthe groupickosistingef hedernaryb chesetogycloatkyl| og

nat ed al koxy, api | am ' L0Q: : i I

accept abl e sal t@cﬁ%&k@%@l, %‘E"s%é&{p? ééﬁ{‘ 5%%@&?%?'?’?‘%%@&@%&@@@ to a
met hod for treaanyhgr uhisabsttitadsaralikgt)j at ed by a nel anocortin receptor
conprising adm nisterin 0.a,subject in eed thereof a therapeutically

ef fective anmount of Vﬂ“%%ﬂ%ﬁdﬁ&ef ?Jyﬁg}emip%ycﬁa '9’%06%”@4&970%?/ US02/ 35340
R4 N 5 wherei n offidnalfy subktt@tbe dith lop@drineore sabstiteerits indbperiiedtly deledted Ao |

aral kyl , heteroaryl, heteroaryl-al kyl, heter oc%cl 0

| kyl ,
het er ddycl oal kyhaldgeryhydrexycalid; Akoxys Rglogerated g K'yhﬁﬁgﬂﬁt‘?d fkexpiamipae arvyl
aral kyl, het er%fy)ﬁmin?%f*@i(aﬂ@f%‘nﬁf@ kyl, 10 heterocycl oal kyl, :
het er ocycl oal kyl -"al ky ,‘cyclgalkyf or cycloal kyl -al kyl group is optionally
substituted w th onwhereimbe ary abaraikyligioup is substiwtribwith oneer meored from

substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyf)amino;
20 provided that when R’ is aryl substituted with one halogen and R* is aryl
substituted with one halogen, then R? is not morpholiny!;
provided further that when R' is methylphenyl and R* is methoxyphenyi,
then R? is selected from the group consisting of aralkyl, heteroaryl, heteroaryl-
alkyl, heterocycloalkyl, heterocycloalkyi-alkyl, cycloalkyl, cycloalkyi-alkyl and

25 substituted aryl; C

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 substituehtsf
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 (i)
7



hal ogen, hydroxy, al kyl, al koxy; hal ogenated al kyl, hal ogenated al koxy,

am no, alkylamno or di(alkyl)amno; R2 is selected fromthe group
consisting of alkyl, aryl, aralkyl, heteroaryl, 15 heterocycloal kyl and
cycl oal kyl -al kyl ; wherein the aryl, aral kyl, heteroaryl, heteroaryl-alkyl,
het er ocycl @glok¥ipi17net erocycl oal kyl -al kyl , cycl oal kyl or ﬁ%ﬁbﬂﬁb&%b' al kyl
group is optlonaply substituted with one or nore substituents 1 ndependently
sel ected from hal ogen, hydroxy, alkyl, al koxy; hal ogenated al kyl,

hal ogenated al koxy, am no, al kylam no or di(alkylamno; 20 R is selected

fromthe group consisting of hydrogen, ral kyl, aryl_q4 aral kyl, heteroaryl,
het erocycl oal kyl , and cycl oal kyl -al kyl ; 'n t aryl, aral kyl,
het eroaryl, het erocycl oal kyl or cycl oal kyll - Ngroup is opti onal | y

substltuted wi th one or nore SUbStItUEﬂL§~L dependently sel ected from

hal ogen, hydroxy, alkyl, al koxy; hal oenat ed al kyl, hal ogenated al koxy,

am no, al kylam no or 25 di(alkyl)anino; and Bharnaceutlcally accept abl e
salts Bhereof. Illustrative of the inventioﬂ i s a pharnmaceutical conposition
conprising a pharngggrdipcal |y acceptable carrier and any of the conpounds
described 30 above. An illustration of the invention is a Egarnaceutical

conposi tion made bR i saleatediigmdhe gnewp congistingc altys arylpsdl bbeteraand, a
Process for matvies e E NS IR b PR Aol eloBkgE LT
conposi tion cormwloaikyh@lhyl wihacgimathe anyl, afa&ybbeQemanyIshetdL)d-iatkyU above and a
phar euti cal acce arler | |.f lLnyepti on are mnet hods
of tr t| ng di béﬁﬁ 8ﬁ@§t ?tg cygglallpﬂgﬁwgﬁ %’6‘3?[ c'? ?5?" gu polssubj ect in
need thereof coponafly &@bsl:ﬂ:te‘tﬂwnhﬂoﬁé efrzrnoga $1mst|ﬂuensummwenttyfwlém§dlﬁb@al |y
descri bed abovBBlogen. Sy loseda B Al =R S, T80 any of
t he conpoundsamﬂgﬁmobﬂ(a.(amymrﬁmbor the treatnent of a disorder selected
fromthe 15 group consisti na of nmetabolic disorders, CNS di sorders and

der mat ol ogi cal di s%r'ﬁé?@de frosx egreursonsisting plakyli an, pelkyl.heterear, or
treatisng a di spugek é@élﬁ‘ﬁ"aﬁ&’ c¥éuéém9| -bikgi; Wheteh HRErISAlallg, Rbterdiyi LY, 1 mpai red
oral gl ucose tolerance | eva
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; halogenated alkyl, halogenated
alkoxy, amino, alkylamino or di(alkyl)amino; .
20 R* is selected from the group consisting of hydrogen, alkyl, aryl, afalkyl,
| 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, alkylamino or
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



20 bl ood glucose levels, type Il diabetes, Syndrone X, diabetic retinopathy,
spinal cord injury, nerve injury, acute neurodegenerative disorders,
chroni ¢ neurodegenerative di sorders, plexopathies, nale erectile
dysfunction, dry eyes, acne, dry skin, aged skin, seborrheic dermatitis,

rosacea, eyg&ssio(f ear wax, neibom an gland disorder, pgepgahakipculitis,
yeast infections, dandruff, 25 hidradenitis suppurativa, ocular rosacea and

eccrine gland disorder in a subject in need thereof conprising
adm nistering to the subject a therapeutically effective anount of any of
the conpbunds orphanesseins c@apoﬁhﬂmmpnmmlmwﬁéueabmeun@ Anot her

exanpl e of the |d@§g% @Qbﬂ)\? Mébeﬁgﬁgmgr%ﬂpg%"g rea@g@gp@ descri bed(b)

herein in the preparation o rca a) obesity,
i npai red oral glucose tolerance, (c) elevated blood gl acose levels, (d) type

Il di abetes, S X, di ti i hy, t
neurggegeﬁZrag szle é[‘%&ﬁ&"@.é.rlgﬁé.ép@ﬁﬁ@h%% rﬁgﬁb@ggg{;ﬁéfrﬁtﬁ%ﬁgqiﬁga@ed (i) a
35 pl exopat hy, (by)thamﬂarﬂfc%am feBeSUP Il Stj6d é in héed ﬂié)’ecm(:@ﬁ\pn@inb acne, (m
dry skin, (n) ed skin, (o) seborrheic der

excessite ear w@ ministering40 %ﬁ@iﬂ%?dﬁ*ﬁfaﬁﬁlﬁtﬁaﬂa&t&é}f‘;;@?(%Lf@g?gﬂ?)?%ébl tis,
(1), yeast It ok bgpundys hR03 AUPAI Ao ETEASRL BBrdancr i (1)

hi dradeni tis suppura Fosacea or criné gland disorder,
in a subject in need thereof, DETAILED DESCRIPTICN OF THE | NVENTI ON The
4-t hi adi azole 10

present invention is,dir cted to.povel bstitut.

derivatives useful fép df”l’%to prgﬁe frgsptboé}'gﬂ?%ﬁéa‘?f@d' 6?/ nmel anocortin

receptor. More pahpbsntsaddsgribédWeerpihdsehe trbBWﬂbﬁﬁdis@rdBrrséléttg@ figin @TpouNnds
nd R4 are as

of forrrula(ll Rz N Ra R'-NHS, (II rein R,

her ei n1def i ned, &'BEBPBPS@@QQIr%‘?\‘ae‘gi‘:tq'Wrd%rB' ﬁ«o@ggﬁoaqeragaﬁgmatmogm agoni sts.
The present invggériders.is further directed to a nethod of treating a

di sorder nedi ated by a nel anocortin receptor, preferably a disorder which is

An example of the invention is a method for treating a disorder selected

from the group consisting of obesity, impaired oral glucose tolerance, elevated

20 blood glucose levels, type I 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 compounds 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}ative disorder, (h) a chronic neurodegenerative disorder, (i) a

35 plexopathy, (j) male erectile dysfunction, (k) dry eyes, (I) acne, (m) dry skin, (n)
aged skin, (o) seborrheic dermatitis, (p) rosacea, (q) excessive ear wax, (r)
meibomian gland disorder, (s) pseudofolliculitis, (t) yeast infections, (u)

9



susceptible to treatnment by agoni sm or antagoni smof a nel anocortin
receptor. 20 Preferably the nelanocortin receptor is selected fromthe group
consi sting of the nelanocortin-3, melanocortin-4 and nel anocortin-5
receptor, nore preferably the nelanocortin receptor is nelanocortin-4 or
mel anocor twmedsodim an enbodi ment of the present inventi orGT/#8028346¢el ect ed
fromthe group 25 consisting of aryl, aralkyl and heteroaryl; wherein the
aryl, aral kyt or heteroaryl group is optionally substituted with one or nore
substi tgient s "Wﬁﬂﬁuﬁﬂ?%ﬂiﬁrad%ﬁlt@%hﬁﬁurfa[i%ﬂ(ﬂr‘baﬂgﬂosgé’é’é Sﬁ?kzeé‘%rﬂé! lafdy KOXY:
tri hal onmet hyl, trihalonethoxy, amno, alkylam no or di(alkyl am%o.
Preferably, Rl disordet, #tasubjecbimneed the®@ah consisting of aryl; wherein aryl
group is optionally substituted with one or nore 30 substituents

i ndependently sel ected from hal ogen, al kyl and al koxy. More preferably, Rl

is selected fromthe grouDETAICEBIDERCRIPTHONOF THE INVENDIONNYI , 4-

chl or ophenyl , 2-rpe | pheny|, 4-nethyl gh |, 2- hox enyl, and 4-

met hoxyphenyl . Mbst HJ&%@P%?‘*&K!"&‘/‘*'P%PW $ g%e‘ﬁ%‘?%ﬁyﬁﬁ%t"pﬁﬁ%?w e 7

PCT/ U§@2/ 35340 derilstives abetar for fearkdimBht SfididoRders nikidted b wahélaREcdrtin | S
selected fromthe group consisting of substituted aryl and substituted
aral kyl , wher eirecaptes. Mafe particulgiy tg9pr¢8§n%'uw%ntionuﬁ diredted to enmapaunds\of
substituents i Wﬂ@m |y selected from hal ogen, hydroxy, alkyl, alkoxy,
tri hal onet hyl, trihal onet hoxy, am no, al kylamno 10 or di (al kyl)am no.
Preferably, R is selected fromtheRrftoup, consigking of substituted aryl;
wherein the aryl group is substituted W N.a substituent selected from
hal ogen, al kyl or al koxy. More preferably, Ns 2-net hoxyphenyl. In yet
anot her enbodi nent of the present inwerﬁ‘{*hgn, R is selected from 15 the
group consi sting of substituted aryR and substituted aral kyl; wherein the
aryl or aralkyl group is substituted wt jone or nore substituents

i ndependently selected from hal ogen, hydrioxy, alkyl. al koxy; hal ogenat ed
al kyl , hal ogenat ed wherkiR', RAand®’ aré by herdimdefineddugeflkas melanocorti®0 | n an
enbodjrent of the t%resent inventiaq R2 is selected fromthe group

consi Ring of HCEPOr agisty Pr aNgoRUEtey oaryl ;. wherein the aryl, aral kyl or
het eroaryl group is optionally substituted with one or nore substituents

i ndependently selected fraom hal ogen,: droxy, . al kyl, al koxy; trihalonethyl,
tri hal onet hoxy, a 'n?cﬂreé?%W%t'ﬂg'%fP”gg(QW%ﬂt&rﬁ\ﬁ'lfth‘?‘fﬁffté?aélﬁ‘gﬁ R is

sel ected from d;i§&rdeF Mediated by a melanocortin 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 melanocortin-4 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 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
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-
chlorophenyl, 2-methylphenyl, 4-methyiphenyl, 2-methoxyphenyl and 4-
methoxyphenyl. Most preferably R'is 2-methoxyphenyl. '
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25 consisting of aryl; wherein the aryl group is optionally substituted with
one or nore substituents independently selected from al kyl and al koxy. More
preferably, R2 is selected fromthe group consisting of phenyl,

4- et hyl phenyl , 2-net hoxyphenyl and 4-net hoxyphenyl. Mst preferably, R2 is
sel ect ed fwowmosdiive group consi sting of phenyl and 2- net roxgptessydo. 30 | n
anot her enbodi nent of the present invention R2 is selected fromthe group
consi sting of substituted aryl and substituted aral kyl, wherein the aryl or
aral kylg is substituted with one to two substituents independently sel ected
form hal ogen, hydroxy, alkyl, alkoxy, trihal onmethyl, trihal omethoxy, am no,
al kyl ami no 35 or di (naddoyﬂérambmd:mé?rt@fdreaﬂzrleyentmmnﬂorséd’e‘s:s@e:btéd fromithe gr oup
consisting of substituted ar |nt S su stltuted W th
Coubst i taent SEBLoBHSING o RBRUES G AN Shps s R wbeisRe oy ok

2. et hoxypheny aralidd is Wb B4 Hith brdG3 bhiSQaB Al ﬁdéﬁeﬂcﬁntl?gélb%ﬂ fppodi ment

of the present invention, Is selected from group consisting of aryl

and aral kyl ; whalpgem hvﬁ@xn,rqmyl @ikoesvdnkylpn‘@tmaﬂhaﬂomgﬁbpmmmq alkybarninout ed
with gge or no A4e en, hydroxy,
al kyl, Gal koxy; Bﬁd@%@nat edrﬁarﬁ'i?lrafw%gquggitﬁg%éggﬂgﬁﬁ{g@?uégnmn%%b%g al kyl am no
or di (aI kyl )amawt[slltulerd aml; whbmh ttmeraryi(g‘rommls qubehteted withvae sibstituenBSelected el ect ed

fromthe group ¢ | Sti ar al et.ero erein the
aryl, aral kyl @? E’@ ag&/ @?%%Yp Mgreo%r?f'eé?ltgy.l y 53 ‘39%(‘%‘8 ith one or
nore substituents 15 independently selected from hal ogen, hydroxy; alkyl,

al koxy; trihalonethyl, trihal onethoxy, am no, alky o or di(al kyl )am no.
Preferably, R4 is é%V@&@H’G’FF%RFWFE"@[HW@B?@N%WH@’oé]"&F?’Pmeﬁrf@lnkyl and

hetergaryl; WhRE fduptdepsidting of%rubsmaﬁzldkéfy: a;fdosubstn&teramrama\lvhé{remmgd&nut ed
with one or nore substltuents I ndependent |y sel ected from hal ogen, al kyl and

al koxy. More prérakypraup iraubssitutedwil oagos mare substiuents indepensiestiyt i ng of
h |, 2-chi |
B ot hyl pheny| e Hm hachoh HyBRAG: dkyl aifory. RIRESRAMY ol HRMAGT. |

4- chl or obenzy|alkaxy,raming, alkylaming on di( alisylbﬁmlbenzyl 2- met hoxybenzyl ,
4- met hoxybenzyl, 2, 6-difluorophenyl, 3, 5- dlfluorophenyl,

2- chl or o- 6- et hyI phenyl and 3-pri dyI Most preferably, R4 is
20 In an embodiment of the present invention, R? is selected from the group

consisting of aryl, aralkyl 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)Jamino. 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-methyiphenyi,
2-methoxyphenyl and 4-methoxyphenyl. Most preferably, R?is selected from
the group consisting of phenyl and 2-methoxyphenyl.

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, R? is 2-methoxyphenyl.
11



25 selected fromthe group consisting of phenyl, 2-nethylphenyl,

4- met hyl phenyl, 2-nmet hoxyphenyl and 4-net hoxyphenyl. |In another enbodi nent
of the present invention R4 is selected fromthe group consisting of aryl,
aral kyl or heteroaryl; wherein the aryl, aral kyl or 30 heteroaryl group is
opti onal lwyosseiirt uted wth one or nore substituents ipdagpendenyly sel ected
from hal ogen, hydroxy, alkyl, alkoxy, trihalonethyl, trihalonmethoxy, am no,
al kyl am no, di(al kyl)am no. 'referably, R4 is selected fromthe group
consisting of aryl and substituted aryl; wherein the substituents on the
aryl & e one to two independently sel ected hal ogen, al kyl or al koxy. Mre 35

f bly, R4 i | ect f th t f_anh |,
I et hoxynhenyl | 31 aSCadtas eORRERGANT oDt rEtEat iiveBary IR IE gt drom
3,5-di fluor Ophﬁélﬁl'oup]ébn\é\@n@ét(h‘iﬁbha alriIRyi LibRetdiatRé 9,5& Brafigt %@Opwer

enbodi mrent of the present invention, R4 is selected from

consi sting of aptipaallyisybetiutas WithRg of Mee istbstibienis independentiy ﬁéﬁeﬁtq%lrjfg“nr yl or
| Kyl b tl
aral kyl group ﬁ)g%H ﬁ}drﬁ% §ﬂ¥l“élk X kﬂﬁloeéné‘f&f §Ik§lﬁ g?fggéﬁgae gtkg?gfﬁ?ﬁﬁd? ntly

sel ect ed from aI ogen al koxy;

hal odénat ed ailldylanyno andn(mkyl)amm am no or di(alkyl)amno. 10 As used herein,
unl ess otherw se note, the term"disorders nmediated by a melanocortin
receptor” include, but are not limted to, obesity, inpaired oral glucose
tol erance, el evat eth i enﬂogknen()efathb@r&émt inveption, IRﬂ:salelﬁcmfrcﬁymdéorre X,

di abetic retino cut ur rative dlsord hroni c 15
neurodegeneraﬂf‘ﬁ" Qﬁ/@@j‘a%f’garyg éai'ﬁyggf‘a?' rognyl whereip; {“F anyyRE lg)i'é?"l on, dry
eyes, acne, déﬁér@dfyquroa@%(bpmlshmy subBftutdivith 866 @mﬂdre%ubgtmsa excessive
ear wax, om an di sorder, pseudofolliculitis, yeast infections,

dandi®if f | h| tﬂ'ﬂaaemﬂemt'y sglestadrfeam baloger.vgroxy oalkWealkana tihalometbyly| and |
di sorder. 20 tﬁﬁfféﬁ%%@ﬁ o, H%%ﬁtocﬁr %Mll%?ni'ﬁ%t efek erggei&{n{ﬁjm | C

di sorders” inc are not limte besity, i1npalr oral gl ucose
tol erance, efremdbearasipesasisting eayl atalky, awwefqarm wb@mtrurmv@mdr ome X

el e, "eus” SpbIESD G RAATAEL iR enb S BomndigardeT e 2°

neur odegener andependiestly delested @bmmlogmwwﬂe@ aﬂqoe(y.l Mprd ipsaferably; Rirsl

Pl exgpat hi es, 'selected from the group consisting of phenyl, 2-chlorophenyt, 4-chlorophenyi,
4-bromophenyl, 2-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 4-
methoxyphenyl, benzyl, 2-chlorobenzyl, 4-chlorobenzyl, 2-methylbenzyl, 4-
methylbénzyl. 2-methoxybenzyl, 4-methoxybenzyl, 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-methylphenyi,

2-methoxyphenyl and 4-methoxyphenyl.

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,
tihalomethoxy, amino, alkylamino, di(alkyl)amino. :referably, Ris selectéd
from the group consisting of aryl and substituted aryl; wherein the substituents
on the ary! are one to two independently selected halogen, alkyl or alkoxy. More

35 preferably, R* is selected from the group consisting of phenyl, 4-methoxyphenyi,
2,6-difluorophenyl, 2-chloro-6-methylphenyl and 3,5-difluoropheny.

12



As used herein, unless otherwi se noted, the term "dermatol ogi cal disorders”
i nclude, but are not limted to, dry eyes, acne, dry skin, aged skin, 30
seborrheic dermatitis, rosacea, excessive ear wax, neibom an gl and di sorder,
pseudofol liculitis, yeast infections, dandruff, hidradenitis suppurativa,
ocul ar resemeaiand eccrine gland disorder. As used her echusenists

neur odegener ati ve di sorders include various 35 types of acute

neur odegenerati ve di sorders associated with neuronal cell death or

CPabraD 8t uee. or oy RS SRS AR bR b destbbd gy o]
| scher a 13 VOYRYA9LATsIRE SBLAEAGITI P SUBERUR SBIRHLATTRE! | ©

occl usi on and thronbotic occlusion, reperfusion | ow ng acute 1schiem a,
perinatal hypogf arajlkybarenp és subjstitujed with @na er mare substiguentsindepgadentiyr acr ani al

henor r hage of 1 i u (o) ,;nh J updur al ,
subar achnoi d agﬂgft%%‘?@g&%‘gé%ﬁ)h?g?ﬁg' %”ﬁq‘r%”((:é fi %lﬁggﬁ%ediawrl,g’\r/%ﬁeéﬁ? '
| esi ons (i ncl udikoxy, amino, atkylamind pedi(alkyl)amino.usi on, penetration, 10 shear,

corrprﬁési on and | aceration), and whi plash shaken infant syndronme. As used
herei n; chroni c neurodegenerative disorders included within the nethods of

the present inventigyudeddersln, Migseotmerwise Hbeetraermi‘Gisofdeds FRaRRed by f f Use
Lewy body di sease, progressive, supranucl ear St eel - Ri chardson 15

|
syndrome), nuld F‘ﬂﬁé"@é Ip&gramiRrainchide; BHW’&"&SE’F‘%S‘/ esiy. igwabed eralpi | epti c
condi tions aszqr&eo%ﬁshemnw. d16VH16d 8RR Ifdse level® bitfe ML LISSABRGTe

including anmyotrophic lateral sclerosi's, degenerative ataxias,” cortical
basal degeneratdiahetic sgtinopathyi aeie neunseganerativodispalersichgamim subacut e

scl ergsi ng pa Lkl S i athidd RS .s‘ﬂﬁ?" j sease, 20
synucﬁei nopat megs%% 9%%%%?%%'S%FH%)&E§§{%M at r%?)%cy%,rwprl rré;t'ro 3% c?&%g'ssi ve
aphasi a, stri acoeidyyskindaggsanskimtsebarrhaladesuatitiso sassiced] excessive ear wax,

i lec Do ta Haipdh@lldreftordel Ma oo Raas FeREE i Phsr SHRMEE" Lo nal and
spi nobul bar mgkzadenitis supporatiya,(dteiaredyaceadingdescsane glaridndisgrdeat er al

sclerosis, famlial spastic 25 paraplegia, Wrdnig-Hoffmann di sease,
Kugel ber g- Wl ander di sease, Tay- Sach's di sease, Sandhoff disease, famli al

spasppc di sease, VkdlSars hiereilligalebs btheWise MaRSd, the RAFEMEBSId disdrabaPar esi s,
progressive nmultifocal |eykoencephal gpathy, fam |ial dysautonom a

(Ri I ey- Day sylnglugaehut a5¢ potjimitad to, obesity, impaired oral glucose tolerance,
elevated blood glucose levels, type |l diabetes and Syndrome X.

As used herein, unless 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
13



di seases (including, but not limted to Creutzfeldt-Jakob, Gerstmann 30
Strtiussler-Schei nker disease, Kuru and fatal famlial insomia). As used
her: ?in, plexopathies include plexus palsies, nultifocal neuropathies,
sensory neuropat hi es, notor neuropathies, sensory-notor neuropathies,

i nfecti onwg@uiApAt hi es, autonom ¢ neuropathi es, sensor pc3fsfiHs9RHOM C

neur opat hi es, denyelinati ng neuropathies (incl ud| ng, but not limted to
Quillain-Barre syndrone and chronic inflamratory denyel i nating

pol yr adi cul oneur o ot her inflammtory and i nmune neuropat hies, 14 WO

03/ 040217 PCT/ @80 aetmoclsd'ﬁemﬁp&‘e wpggs'Pﬂaueé'arombo&p eggluswaufqp@afvaes
i nduced by phafdm E@isché faabémtta hyBSHE-%I%ﬁEm:@ﬁ\!dr{?déH?&’ﬂc%\‘rE

traumati c neur opat |es ressi on, cru sh,
| acer at i on andwsbgsrﬁmaatamﬂi henmnmsatoha@ysyype fockidisg, bUheQIrllnptﬁdtoes

endocrine and S such as
Charcot - Mari e- rﬁ? ﬁé@;‘? %EB&??{VE&&%H& ?@E)acg%%r%gi%%d){nﬁ#ﬂ%&; riedreich's
afj axi a, rrFt ac hnhﬁﬁvérlhetbralgathw&ﬂddlm@)but Retﬂmm‘dstodcmasen Spenetratlon .
adr engnyel oneur opat hy, Ataxia-, tel angiect SI a, ri ne- Sottas. neuropathy
(typé a8h and gh eaté%?ﬂmftzsaﬂ_%nwfagﬁm Bh@n M&P'%ﬁ's%*ﬁj@wtw t eyndremani al
nerves. 15 As used herein, unless otherw se noted, the term "hal ogen" shall
i nclude iodine, bromne, chlorine and fluorine. As used herein, the term
"al kyl " whet her usé@ usedrerein, chyopianeurpdegenasativ disarders tpclided within thee
strai ght and | : ' For
exanpl e, al kyl%émé?%g‘i @E g {@yﬁglug?mﬁh‘%uﬁg%%g@%sc?%Q?ngkﬂg ty
i sobutyl, sec-diffitsglLewy- unny;dnseq@enpmgreaa'detshpralnukbar plalsg {SteebRivhardsen not ed,

"l o when use h_al.k e ition of ,one to
fou\rM?%far bon at% é’ﬂ‘g mfé '?Hié's{sé?%&gﬁﬂgrﬁ)ﬁ& W@@&F smcﬁ'gﬁ'ﬁib%owp epile ‘8‘5rt of a
substi tuent grcergitionssistociatetbivitlsl Aesrodagerierationd mivtancéurdn aiseases chai ns
Py, Sk rvotsH Bl S oo by congel Bty

1-i sobut - 2- enﬁb?erﬂ:‘?ﬂldmﬂLL'S'—P@rkms%n%‘—D@ﬁ‘ldhtlaE:Bﬁlp]@d’ dnGaadrkysbillacutgrhet her used
al one or as of a substituent 30 (g;rou shal L include straight and

branched al ky ﬁ@e&ﬁﬁ‘grpaanéﬁﬁ?ﬂha&'%d'“{% top’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, Wobhlfart-
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 herzin, 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,

14



ei ght carbon atons. Suitable exanples include 2-propynyl, 2-butynyl, 1-
butynyl, 1-pentynyl, and the like. As used herein, unless otherw se noted,
"al koxy" shall denote an oxygen 35 ether radical of the above descri bed
straight or branched chain al kyl groups. For exanple, nethoxy, ethoxy,

n- pr opoxywosgewhat oxy, t-butoxy, n-hexyloxy and the |ikerudea; ¥y 03/ 040117
PCT/ US02/ 35340 5 As used herein, unless otherw se noted, the term
“cycloal kyl " shal | denote sat ur at ed nDnocycIic ring structures conpri si ng

three o eight ef er e Sui t .e exanpl es
I ncl udée cycl oprlleuﬁyﬁath%% ”8§GP?/P @P Pé@% ?s '"E%dqf}gé'}?m‘a&? pt yl and
cyclooctyl. 1Qrestments] nb%ﬁaﬂmestuhdeeer toamy,l traummiicowueﬁpaih@mbmdm

carbocyclic r ructures such as naphthyl , and. the like.” As used
herein, unl essb”gt"ﬁét'wt%%ton‘&”éﬂess'% é’f‘%ﬂ Q@Fﬂiﬁof‘ "‘\’Pgaﬁsr‘gmtq BRer 15 al kyl

group subst i t egsh tﬁlesﬁme@éwu.caé %ﬁath':é'g eﬁ&aémeeandlwaué@ RNyl ethyl,

phenyl propyl napht hg net hyl , used herel n unl ess ot hervm se
noted, " het er dguyopPat lﬁ&landdémﬂrtr@umgathtessucfbas Sharcat:Masiestpativ disease i

aromhi ¢ 1110 (ShbUSt 15 SN RUMAE Aled 8RR 08 FoehRragom sel ected from

t he group con ing of o, ‘contai ning one to three

addi ti onal heﬂwkodystrmphynlefpem&ma;éasesadmbenjrebneuropbmy, Htaxigy consi sting of
0, Nand S; o e red hic aronmatic,rin tructure
cont ai ni ng at 5?'%%@?&%'8 R%’F@'P%Sg@ﬂ? g%‘l'rBB? PS?ﬁAt %HJ bgﬂré"f‘@f‘i ng - of O,
N and S, opti eyrdrbhesand aisatd%@frtﬁehfarfalumrmdltlonal heteroatoms 25

I ndependently selected fromthe group consisting of 0, N and S. The

heteroaryl group may be attached at any carbon atom of the ring such that

the ygesult Is a SA@DEé‘d ﬁéréh'»cbhlé?s oﬁeémé%téaf tHie-tebrA PhBIo§EA S i, u@é oups

i nclude, but are not limted ﬁpyrro yl, faryl, thieny 0oxazo

i m dazol yl , p'aﬁmpobgqmmesqbﬂmmglayw uogoe-hi azol yl, 30 tri azol yl, thi adl azol yl ,
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, pyranyl , furazanyl ,

i ndol i zi nyl, indonI, isoindolinyl, indazolyl, i soxazol yl, benzofuryl,
benzot hi enyl, benrks vsediaresein] the benm takyi'zwhsgther ysedi algme ogas paftiofiany| ,

qui nol i nyl, is%%EHJuERl &H’omx include straight and branched chains comprising one to
20 eight carbon atoms. For example, alky! radicals include methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, 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 “alkynyi”, whether used alone or as part of a substituent

30 group, shall include straight and branched alkyne chains comprising two to
ceight carbon atoms. Suitable examples include 2-propynyl, 2-butynyl, 1-
butynyl, 1-pentynyi, 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



I sot hi azolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl,

napht hyridinyl, pteridinyl, and the |like. Preferred heteroaryl groups

i nclude pyridyl, thienyl and 35 imdazolyl. 16 WO 03/040117 PCT/ US02/ 35340
5 As used herein, the term "heterocycloal kyl" shall denote any five to seven

menber ed nRPHeKNGinC, saturated, partially unsaturated orp@Pmfdohaissy aromatic
ring structure containing at |east one heteroatom sel ected fromthe group

consisting of O, Nand S, optionally containing one to three additional
het er oaf ons i ndependently selected fromthe group consisting of 0, N and S
or a nithe to ten 10 nenbered saturated, partially unsaturated or partially

aromatic bicyclic ri biHIAY “ el ected
y A!Quse%ytiéfrémoEﬁl%kébgHe@Qusghole“d??ﬁﬁ R4 %ﬂn&iﬁ 3y

fromthe group consisting , N an , optionally co I ni"'ng one to four
addi ti onal het ederste saturated eaodeciciripgsstiustiresicomprising three tougigltaitg st i ng of

0, Nand S. The_ heter c hed at any. carhon atom
of the ring suct" %ppeié#ﬁ’zé r&/ejéﬁg{b%ﬁg' gﬁ g?@%leggé@feﬁdf'ﬂv £C 5 of

sui t abl e het er agylobas, keytlogémtyl sydloteexyl] &yclbhéptalrandeyicldoctyi.t ed  t o,

pyrrol inyl, pyrrolidinyl, dioxalanyl, imdazolinyl, imdazolidinyl,
pyraz&linyl, pyrazolidinyl, piperidinyl, dioxanyl, norpholinyl, dithianyl,
thi onorpholinyl,  piARgisad hBidin, thé teri “ARXN1 inditate® bidiatic caRSdRPEB ¥in |
3, 4- net hyl enedi oxyphenyl, 2,3 20 di hydrobenzofuryl, and the |Ikg. As used
herei n, the notsHuftyres sich anphenyenaptthyianddhedéeice of a stereogenic center.
25 Where the conmpounds according to this invention have at | east one chiral
center, they may accordingly exist as enantioners. Wiere the conpounds
possess two or nor eAghsedhereamusless otheayiserngtedd tralkghsidllymeani arty lawer

di astereoners. _|t, i nder, t I h,.i sQnmers, an L Xt ures
thereof are en8%M§¢%%ﬁfﬁ?£®{tﬁégg%ﬁg%f eﬁt%ﬁ%’%@?eﬁgn%%ﬁ?ﬁﬁﬁlyﬁ(So
Furthernore, sphenygropenaphitsiméthyinend trenfikef or t he conpounds may exi st as
pol ynmor phs and as such are intended to be included in the present invention.
In addition, sone of the conmpounds may form solvates with water (i.e.,
hydrates) or commorAgigtieteinlnesy Sthetwisk foted, ‘heleradrpss skdlitlenbiPanyivended to
be enconpassed wi thin the scoge f this, inpvention. 35 |
or six membered monocyclic aromatic ring structure containing at least one
20 heteroatom selected from the group consisting of O, N and S, optionally
containing 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 heteroaryt -
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,
pyrrolyt, furyl, thienyl, oxazolyl, imidazolyl, purazolyi, isoxazolyl, isothiazolyl,
30 triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyl, furazanyl,
indolizinyl, indolyl, isoindolinyl, indazolyl, isoxazolyl, benzofuryl, benzothienyl,
. benzimidazolyl, benzthiazolyl, purinyl, quinolizinyi, quinolinyl, isoquinoli:yl, |
isothiazolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
pteridinyl, and the like. Preferred heteroaryl groups include pyridyl, thienyl and

35 imidazolyl.
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When a particular group is "substituted" (e.g., cycloal kyl, aryl, aralkyl,
het eroaryl, heterocycl oal kyl), that group nay have one or nore substituents,
17 WO 03/040117 PCT/ US02/ 35340 5 preferably fromone to five substituents,
nore preferably fromone to three substituents, nost preferably fromone to
two substi {Wweidhsoi17 Ndependently selected fromthe |ist ebraubsisidpuents. It
Is intended that the definition of any substituent or variable at a 10
particular location in a nolecule be independent of its definitions

el sewhere in that nolecule. It is understood that substituents and
substit8tion patterndsyed bemein Biedeum cheterocydigatkyl shal deprtecany five te sevant ed by
one of ordinary sl } Foh ar B O Q em.cally
stabl e and t hat candeltr)%d ?’gagﬁ%}& stsailt%%}ﬁe's%elﬂs%@ ?@@ﬁﬁ??ﬂkgﬂ{?}'}%ﬁﬁ@%ﬁa” as
wel | as those netrintute contairfing atieast ®nh detdroatowratéected fronethe graupeconisisting e used

t hroughout this_gisgl o .th Lo na Lt f. th esi gnat ed side
chain is descri B&ﬁ F‘Pétg:-%PB?'F’@\VVS@%B&?'%%“&%T’SE%ﬁ@m{:’[}ﬂ@?‘gﬂﬁg "ﬁ/ toward the
poi nt of attachpmaspendehthsselbeted tsathk group Esisting of O, N and S; or a nine to ten
"phenyl C1- C6al kyl am nocar bony| G - Coal kyl ™ substituent refers tgo a group of
the f&Pnula o Membgredssalyrated, partiaky ynsphuated ofpadiglly aramatichicysiginngr ei n,

refers to an anighim chighRicAAIastoRdnRfEHRbm sERledHh 9 Blotip oYY of 10 1 S

or has been the "object of treat nment, observation or expe Se
herein, the ter& NaodiSosoptionally coatainingrnicia fowr asiditionpbhaterpatgmeduct

conprising the ; | £ | ' ' et 14 t as well 30 as
any product V\/m'@ﬁgp%gééﬁ@séem%{tgdgggﬁbﬁ%b'%luhg:l% A %g@ﬁ/& ?’%%@ﬁbﬁ%t i ons of the
speci fi ed i ngr ebterntyloatkyl peup ey e atthched ahasy carben atormof theairggetidh itie | | y
effectf' ve armur}h" asuusedt hfrsgi n, nmeans that anmount of active conpound or
phar macr'eutical ﬁé‘?’ﬂ" h4e agq {UFLU'?-he bi ol ogical or L ‘

Examples of suitable heterocycloalkyl groups include, but are not fimited

to, pyrrolinyl, pyrrolidinyl, dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyi,

pyrazolidinyl, piperidinyl, dioxanyl, morpholinyl, dithianyi, thiomorpholinyi,

piperazinyl, trithianyl, indolinyl, chromenyl, 3,4-methylenedioxyphenyi, 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, scnie 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



,,,~Cl-C6 al kyl 18 WD 031040117 PCT/ US02/ 35340 5 nedicinal response in a

ti ssue system animal or human that is being sought by a researcher,
veterinarian, nedical doctor or other clinician, which includes alleviation
of the synptons of the disease or disorder being treated. For use in

medi ci ne, wwdmnaalt s of the conpounds of this invention rreffasoyss34010
non-toxi c "pharnaceutically acceptable salts”". O her salts may, however, be
useful in the preparation of conpounds according to this invention or of

t hei h i I j i I
cept Sh1 o oy PleerEBlnorR GRERS AN €uriflhiefts, ekt BRAETBERCGHE Liflge! 1 ¢ o
sal ts whi ch magybstituentse xaosp peefedablyffrormede by two substituerds)| intemendehtly he

compound with a sqlution of a 15 pharnaceutically acceptable acid such as
hydrochl ori ¢ a%‘?'%cf%e‘iEIPF\Jtth&'s%\%filsd',bg{'lFﬁﬁtéri c 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 conpounds offt isliitended, that therdefiniliog &hapypubsiteentaryariable atial | be

¢ Y L deri ; . . .' ible i
vivo 1676 ¢ ne PirihaniEgstRh ih dnéBBHE K Rstenonhe  GaRIohs HEHEle T ¢ e
present i nverthatomeletle. itds ontenstrodi tbatstibstittestsarnd sulistitptmpspatiens areat nent

of the wvario di sorders described with t ound ecifically disclosed
of with a 25 dBRHBRB0GHS oIRRIGVENGEn fah Be sty R oL Brfitar SRy i ch
converts to th#t togpeddé compeonarthatarnerchemicallgistatle addithatséandtie @adhy t he
patient. Conventi onal rocedureinfor, the sel ecﬁi on, and preparation of

p (
sui tabl e prodsyathagized By tecbaiqyes kngwdn thepryjas weil as,thase methods setforfy, of
Prodrywgs', ed.pehginBundgaard, Elsevier, 1985. 30 Abbreviations used in the
i nstant specification, particularly the Schemes and Exanples, are as
follows: BHT = 2,6-bis-(t-butyl)-4-nethyl-phenol BSA = Bovine Serum Al bum n

CAMP or = Cycli c- adRaQsitiifaP® AOMBAG R GsedMiduighoRis dsclosure, the
terminal portion of the designated side chain is described first, foliowed by the
adjacent functionality toward the point of attachment. Thus, for example, a
20 “phenylC-CsalkylaminocarbonylC+-Cealkyl” substituent refers to a group of the
formula
0

C4-Cs alky
_§—C1-Ce a'kV’)J\”/

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 expenment.

- 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 resuits, 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 pharmaceutical agent that elicits the biological or

18



WO 03/ 040117 PCTI US02/ 35340 DCE = 1, 2-di chl oroet hane DEAD = Di et hyl
azodi carboxylate DM = Differentiation Medium DM = Dinethyl formam de DVEM

= Dul beccos M nimal Essential Medium DMSO Di net hyl sul foxi de DPBS =

Dul beccos phosphate buffered saline EDTA = Ethylene D am ne Tetraacetic
Acid FBS ydgioadiipovi ne serum GDP = Guanosi ne Di phosphaberusd#sszsduanosi ne
Tri phosphate GV = G owmh Medium HBSS = Hank's Buffered salt Sol ution HEPES

4- (2- Hydroxyet hyl } 1- pi peri zi ne ethane sulfonic acid HS = Hunman Serum 119G =
mum Essential Medium

| mmunoglobulin G %, nh = Percent Inhibjtio
NBe N0, ormos R desPoRERIAcA HSu SyE aEl, SBITPATRY BLMRIDEE PPIRg BREG, by

D- Phe7] aMSH,  an #gadLehét! ve?é‘ﬁ'dna:'?Bﬁedicﬁ%‘éW%? 8thde Lilrfdistt whidH meiudes =
Pol yet hyl ene @ ycol PNC = Peni ci 11inrt or = Room Terrperature SPA =

Scintillation Praﬁewaﬁqnwfmﬁwptmwnﬁthstd@ﬁsm@IS@rdﬁ_Qemgmated .ayer
chromatography TM = Transition Medium TMS = Trinethylsilyl 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-methyi-phenol
BSA = Bovine Serum Albumin

cAMP or = Cyclic-adenosine monophosphate
cyclic AMP

19



5 WD 031040117 PCTMS02/ 35340 Compounds of fornula (1) wherein R3 is hydrogen
may be prepared according to the process outlined in Schene 1. R2-C=N R1l- NH2
N, R H(V) HNC R4 RA-NCS N R4 1~}--NH RN S Br 10 15 20 25 Scheme 1 Mre
particularly, a suitably substituted cyano conpound of fornula (I111), a
known corr]agﬂ[g conpound prepared by known nethods, i wth a
suitably su s&“ﬂ}t ed primary am ne of fornmula (IV), a kggi\/‘\ﬁg@gﬁ%gund or
conpound prepared by known nethods, in the presence of a base such as

NaNH2, NaH, NaN(TM5)2, and the |like, preferably NaNH2, at an el evated
tenmperature, prefer@BEy at abowi rek2-dichlareetppred t he correspondi ng conpound

of formula (V). Th
t hi ocy
known Dt hods,

e | y about
é@ﬁpound of

substituted
prepared by
t enper at ur e,
formula (VII).

nate o

cl osur e/ oxi dati on, phMEM

ound of_ f ord}%&!u i ed with a suitably
E%QR f formul a %%ng'%ﬁ%ﬁ%g%npound or conpound
i n = he QiffeestimtondVlediCm at an el evat ed

correspondi ng conpound of

45C, _.to, vield th
?orrqirlnﬁthﬂffe’wa'i“ €subj ected to ring

Dulbeccos Minimal Essential Medium

DMSO 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 aMSH

PBS =  Phosphate Buffered saline

PEG =  Polyethylene Glycol

PNC = Penicillin

torRT = Room Temperature

SPA =  Scintillation Proximity Assay

5TM =  Streptomycin

TLC = Thin layer chromatography

™ =  Transition Medium

TMS =  Trimethyisilyl

20



the presence of Br2, at roomtenperature, to yield the corresponding
conpound of fornula (la). Conpounds of fornmula (11) nmay be prepared from
suitably substituted conpounds of formula (1) wherein R3 is hydrogen
according to the process outlined in Schenme 2. NH 21 WD 03/040117 5

PCT/ US02/ 38®40/081R , Ha ~R 2 ~N Ra -NH RN~S RL.IN, S (| @cTtsbysszfchene 2
More particularly, a suitably substituted conmpound of fornula (la).is
treated with a base such as NaHCO3, Na2CCO3, NaCH, and the like, preferably

NaHCCO3,. at roomte rature, t ield,the coLse ndi n onpound of 10
formul & (11). Conpo F’%“f“d*rscﬂfﬁilﬁ’?? ﬂ}yvnﬁrgy! I ?%ﬁ?%’%ﬁéw RIERArEd Ui t abl y
substi t ut ed cormumlﬁ ®f thepréadsa oLinkl imSelerdéng to the process outlined in
Scheme 3. R2 ~N R’ -S R'™ 15 (M) (1) chene 3 More particularly, a
suitably substituted corrpour]:d_o.fo.fzor mul a (\AN!! is reacteg*wijigan oxidi zi ng

agent such as NBY- SN DEAD—and the |ike, Ji_prekérably NBS _af room
tenperature, to yield the corrgygpondi ng R owyyrd of 20forrrW|E(II).
a

Preferably, the coriipund of forrmula (I1) is efracted froma basic
V)
HN/R4 e
2
N/KS o R | N\ /R4
' R o N >__NH
R? N R1” + S
H Br
(Vi) (1a)
Scheme 1
10 More particularly, a suitably substituted cyano compound of formula (ilt),

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
NaNHz, 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 (VI), a known compound\ or compound prepared by
known methods, in the presence of OCE, at an elevated temperature,
20 preferably about 45°C, to yield the corresponding combound of formula (VIi).
The compound of formula (V1) is subjected to ring closure/oxidation, in
the presence of Brz, at room temperature, to yield the corresponding

compound of formula (la).

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

outlined in Scheme 2.

21



aqueous sol ution such as NaHCO3, Na2C03, NaOH, and the |ike. Conpounds of
formula (1) wherein R3 is alkyl nay be prepared froma suitably substituted
conmpound of forrmula (I1) according to the process outlined 25 in Schene 4.
22 WO 03/040117 PCT/ US02/ 35340 5 (I1) Scheme 4 Accordingly, a suitably
substi t ut edveemound of fornmula (11) is reacted wth a spgi@el/¥ssgebstituted
conpound of forrmula (VII1), a known conpound or conpound prepared by known
nmet hods, wherein X is trifluoronethylsulfonate, 10 Br, and | , at room
tenperature, to yield the correspondl ng conpound of formula (1). Conpounds
of formula (1) wherein R&? rogeg4may be preprRed from Suitably
substituted conpound of for (II)/ according to th cesg 15 20 25
outlined in Scheme 5. R 2 NI >‘Y‘ S(—I—I—)—-F%'L-»S SFNZ Ri a -NH
R1"N~S (la) X, Schene 5 R’/*'\S

5 (la) ()
Scheme 2
More particularly, a suitably substituted compound of formula (la) is
treated with a base such as NaHCOj3, Na;COj;, NaOH, and the like, preferably
NaHCO3;, at room temperature, to yield the corresponding compound of

10 formula ().

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

Scheme 3.
R4
“SNH
R? 4

/L R’ ) N~
R SN RS

H
15 W) ()

Scheme 3
More particularly, a suitably substituted compound of formula (VIl) 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 (Il). Preferably, the compound of formula (}1) is extracted from a basic
_aqueous solution such as NaHCO3, NazCO3, NaOH, and the like.

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

25 in Scheme 4.
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Accordingly, a suitably substituted conmpound of formula (l11) is reacted
with a pharmaceutically acceptable acid such as HOJ, HBr, HNO3, and the

| i ke, preferably HCl, at roomtenperature, to yield the correspondi ng
conmpound of fornmula (la), wherein Xis Cl , Br, NO3 , and the |ike. Were
the procesggsgsfo?fii# he preparation of the conpounds accor Gicgsh8ssshes! €
invention give rise to m xture of stereoi soners, these isoners may be
separated by conventional techni ques such as preparative chromatography.
The conpounds may be prepared in racenic form or individual enantioners
may be prepared either B enaw\ti 0s i fic synthesi RaQr b)(, resolgstion. The
conpounds nmay, for exanple resol vedR®at-K their compohgnts £nanti omers
by standard techni ques, su h}‘“—r'ﬂe f or-mrett+omf di ast re}ﬂé‘rﬁ\'c pairs by
salt 23 WO 03/ 040117 PCJ.%0% 35340 5 fdV#iti on wi ght i cagdy active
acid, such as (-)-di-p-toluoyl-d-tartaric acid and/or
(+)-di-p-toluoyl-I-tartaric @gid followed by fractiona{l)) cry)s(tallization and
regenerdation of the free base. The conpounds may al so Ye resol ved by
formati on of diastereoneric esters or argdghesme 4 ol | owed by chromat ogr aphi c

separation and renoval of the chiral auxiliary. Alternati velal _the conpounds
10 may be resol ved uAFeRjdiagYh? Futablysubstiitedcompapndgf flRFpuls:(l isrepetedesses

for preparati Onwag atmag@rmegméd b rigRindRIf R 'pnugatlén%_wn ddmpBhd S

necessary and/ or esirablle to protect sensitive o eactlve groups on any

of the nol ecul egompBGRS pRParebibyknd@in raethaes] Wivaindy is Iffusrssthyfsulfonate,
conventional protecting groups, such as those described in Protective G oups

in O ggnic Chengst iy 1”84t rodmiteMpeifiitrel B viEldaRe BbirEsohdinglddhbo fl. W
Geene & P.GM Wits, Protective Goups 1n Organic Synthesi's, John Wiey &
Sons, 1991. Thefophakagt i ng groups may be renpbved at a conveni ent subsequent
stage using nethods known fromthe art. 20 The utility of the conpounds of
the present invention to treat disorders nediated by a nelanocortin

receptor can be det erdgpsshde@f UrAURD(S Whéfe RPIsABRMHeASER b6 prégsteldfrom
Exanpl es 4-11 herein. The present invention therefore %ow des a net hod of

treating such o S¥tablysubstijyted compaundiforrula {ih); accerding tothgproeass: he
conpoyrgds as defjymed iRSchtmeish a quantity effective to treat the disorder
(i.e. in a therapeuti cazl |y effective anmount). The onrrpound

R 4 R 4
YN /R YN\ /R
D= | >N
N\ N\

(I (1a)

Scheme 5

Y

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 (la), wherein X is CI", Br', NOs", and the like.

Where the processes for the preparation of the compounds according to
tive 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



may be adm nistered to a patient afflicted with such a disorder by any
conventional route of adm nistration, including, but not limted to,

i ntravenous, oral, subcutaneous, intramuscular, intradernmal, parenteral and
transdermal. 30 35 The present invention also provides pharnmaceuti cal

conposi ti oR® o3P 1 Si Nng one or nore cr,., | pounds of thigcrRY@MssHeN 1N
association with a pharmaceutically acceptable carrier. To prepare the

phar maceut i cal conpositions of this i nvention, one or nore conpounds of
formula (1) and/or ngr edi ent ),

L8y aam Snelionivib 2 apihele AEVEAOD 5 i af (yibhriak R Frianc g

03/ 040117 PCT/ Uad/od -&td&%}ﬂﬁﬂhhﬂ@andﬁ&ﬁmeﬁﬁé&%haF&WQMEﬁi
t echni ques, which car a wide variety of forns de‘?lendl ng of the

form of preparaf egﬂmea@wrcédﬁle 666 baﬁﬁn hhe comppyids @ag alsodyeareseived byent er al
h f
e 2|0 VS o BB o TR S BTS00

any of the usua npl oyed.
oral preparati oseparstimrhamd re‘mvatmbthplah;rallahxﬂlasypeﬁdseroas\qelyeIthe(bompelmﬂs

solutiogpns, suitable carriers and addji;i ncl ude water, glycols, oils,
al coholqg, f1 avoMagedganived ”ﬂpgéé?\'fﬁ{'it"egg h"b"f%rl ng agents and the |ike:
for solid oral preparations such -as, for exanple, powders, capsules,

caplets, gelcaps and_ tablets, suitable carriers and additives include
starches, sugars, dPY¥ringAY, OfQF%ﬁ[ﬂ‘:&?Wﬁgfoéa'@ﬁ’?Eat'OPLﬂfrth% gpmpoundsefdhe

di sintegrating &gg tﬁn\ﬂé\tlagq b'e' r{@%es%g?%Hé/%r Bésﬂfeﬁﬂé to nggvts nsitive or:

admi ni stration, l'ets an cap ul es esent the nost ant ageous or al
dosage unit fornepctiw grhupshor any of thiej rolepligs mm%a]rh!@anay be schieeedbyi ousl y

erpl ovpl. L1 dSRbERr ARbElhaTBing A, SO S5 ulsp BUSERIG 2 o0 Y

standard techniques. For paren arrirer w conpri se

steril e water, Rrbtective Gringrs m@geni Eitesnisthg ied 20 FéNaMadGmief Plenpnt Pases such

oo oo A e PN P Bl Rl SR el 2

carriers, susp@yaihegisageti Wiepd Sbres,|198¢. Thy pestectiny des rﬂ'aw!b&ﬁémoved

formul ati ons included within the present .inventi.on, gﬁﬂude but 25 are not

limted to credh® copyenepsubsequent slagetising ’Bﬁ@OdﬁkEPWﬁ m theart. | posonal

creampgor gels, gels, solutions, suspensions, ointnents, foam ng

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.pounds 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 (Il) or a salt thereof (the active
ingredient), is intimately admixed with a pharmaceutical carrier according to
24



aerosols, hard or soft gelatin capsul es, masks, sticks, roll-ons, powders,
spray fornms, and the |Iike. The topical formulations may contain, in
addition to, the active ingredient(s), one or nbre non-active conponents

i ncluding, but are not 30 [imted to chelating agents, buffering agents,

col orants, “Rhg%ghyatlves fragrances, emulsifiers, surfgg&ﬁghﬁxmgpacifying
agents, enDI I ents, solvents, sunscreens, viscosity nodifying agents,
antioxidants. ;noisturizers, permneations enhancers, filmfornmers, and the
l'i ke. 35 Toplcal fornulatlons for acne treatnment i ncluded withjn the present

i nventi oh may al SevVeRtANa Rhymacsuticah FRMBPURYIRG teshnigHehH VhiehBaMienMmay take

I ncl udi ng . cone | o t t Fa?gg] d
steroidal or noﬁ@%bghv%ngg%fﬂtgﬂﬂ%d@é@/g U og/t%%fe%mﬁé?%'ﬁd” fed 2P

anti - i nf | anmat oragmigistration, e@rrdbnparentarpt such asinlamusculay. Incpnepadingl theapabl e

f bl f
ot eaki g apart KTRESNGREHEOBLebe RO ahy o ¥ ug o BRmacRIBEIRediR RS  ©
Sui t abl e conedolbyetempSlbyaasdatDrhust for lquﬂrursl prepératitsns Buth as &:rrw@n’uplén ted to

ret|n0| sallc lic acid, ch acid, .cetyl etag and t | i ke.

Sui t abi0 10" ant ShFRansHns SUfaang solPiucUGe tarethand pHafrey int deaiatey|
peroxi de, eryt {gryeaig%.m arcahae-%wohng agéntis nﬂ@@@&bfvesaé@bﬁhg a86htd-a r@nﬂet he

| i ke. Topi cal ormul ations typically contain O. 1% active i ngredi ent. The

phar maceut i cal dkgiferssalid onal nﬁ@?aéafﬂpnmuch@énioaenamp@r pewdersecapsules, 15 e. g.,
tablet, capsuleg d&é’t‘é”&élcabé’ér?ocfab@?s SuRESIBLaRTEH a5l dadifited .hkraue%%Jggg nt_of

t he actlve i ngr édi ént “necessar Iver an e ctive dose as i bed
above. The non- sugsrs.aliluphtsy moelatln@agerdedpb@anlmmm glisint\ggratingagentsn, per

unit dgsage uni . i itory,

teaspog%fgl andLQ%ﬁ'eqikEetB%%% S%ek%ﬁnﬁ é?e WP%%H%UF g&igg&ﬁg ngds %%q%é‘fe@rreé

0. llk 3?d20 g/ kg?cepmgnmp rbestg:dvenﬂggeom g}rﬁsdmyagefurﬁtrfow,abmmcrﬂcése’s’%&d g
a referre a e dosaqge owev may be varie

dopendi ny  uporPEEsFedise effers HF Sbhieutermes: it deede biesS dlev b

condi ti-on bei ngsighpabated oneAtetib eostedy stehdaed fahﬂm%beysdr piiéﬁtéra% ﬂ'fe ei t her

daily adm nistration or post-periodic dosmg\dgﬁ/ | gyed. 25 Preferably
t hese conposit |@H@’M'@”FW'U§PW%§§&§§"?WT"W§ the g\l}gﬁlnggedlents for

20 example, for purposes such as aiding solubility or for preservation, may be
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, microemuisions,
liposornal 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. ioisturizers,
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



tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensi ons, netered aerosol or liquid sprays, drops, anpoul es, autoinjector
devi ces or suppositories; for oral parenteral, intranasal, sublingual or
rectal 30 adm nistration, or for adm nistration by inhalation or

insufflati apeoMsbgrinatively, the conposition nay be presp@qhggiz/jsgma form
sui table for once-weekly or once- nonthly adm nistration; for exanple, an
i nsol uble salt of the active conpound such as the decanoat e salt, may be

adapted 0 provi g, fAyds Bgﬁnfgﬁﬁﬂﬁhﬁlég&?&% {Corﬁébtoh@%ggms%fér% Sﬁ' ;gtn | Vgor

preparing solid conpositrons suc l'et’s prirncipa
I ngredi ent is m sadpavridhcapablesof meptenirg @ abmedor Keratolgticagents vefet tooam}

tabl eting |ngred|ents such tarch,, |lactose, suc ose rbl tal c,
stearic acid, maieg @Pé’?gm g ARAM SGrFNOS YA esy Pgé"l!l rwgthe

03/ 040117 PCTI US@ade”"rﬁﬁélp SBitdBE coheablyhiREERIRI dgenls .eluhaerm,ar@nat lipfedr . L0

forma solid prefornulation conposition containing a eneous m xture of

a conmpound of tﬁerptrr@s,%sahcvmé@fd.uqmohéac@ Wﬁrbﬁé@@ﬁ-ta%ﬂhpa'kac&wahbl e salt
t her eofyq Wien reérﬁHn&rBQ:ta %fn@f\ﬁﬁd@r t A &Hb Al tS%Qéylfﬁie?&?d@S

hoaneneous it 1S mean Ive Ingre |ent I'spersed evenly
t hr oughout t he caythrsnycin tetsawyclinet cltridenmmenegialslamdoandw;em r Bopicaly

subdi vided into fecti o) s tablets, pills and
capsules. This §§'g"l{@ét5¥'§¥ﬁ’?ﬁi‘yé:¥?t8ﬁ‘ @gﬂgcfg {:tﬂ% nirég'et" en subdivided into
unit dosage fornms of the type described above containing fromO.1 to about

500 ng of the active edi ent ,of the esent jnvention The tabl ets or
pills of the novel Bﬁ%géma&ﬁ%ﬂ%cwpegﬁ '&f’?f?'”d’i"ﬁé?%agb Pesdesageouiitied t o

provi dgsa dosage.d. qameafcfaﬁgtﬂe NEbwdee, ifjeefdH, aaspabnfal Sh@tHStke, 2R anfSunt 6P’
exanpl e, the tablet or can conprise an inner dosage and an outer

dosage corrponenlt e aqtive I"'t&f%@?"ftﬂ;ﬂicﬁ@sﬁfhfq delivepametectiys doseasiescabed the
former. The tWwoa6QmORRMGh- 6?Qapﬁa?ﬁ19€é@tﬁc%¢c&ﬁp§§rzt dcﬁ'& Kerkin Wlﬁlésﬁm!m bp%b

serves to reS|st d|S|nte ration 1n the sto ermts
conponent 20 touplaggsagﬁttmdte gntt@bletheamwmmdeonm@@i-qmsunm@s;tew in release. A

vari ety of  matgLL on‘f&'?ang‘?hé‘ﬁﬁ‘ef of H{Jmsétfd&t 60i3 ﬁﬁg‘fo H?%%ilgﬁ(pr&@@% fig 3g§”Ch

materials includinhg a nunber Meri c ac
shel | &0 cetyl m!kgibam! mmwecmvenﬁt@s@memfrem aFourioe! -B0Qmgikd/days i n which

e nOve! TR bR 130 DRaaf i cdALBRLIAIER b o VSREFRERL g
upon the requirement of the patients, the severity of the condition being treated
and the compound being empioyed. 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 compbund
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 com starch, lactose, sucrose,

sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
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aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions,
and flavoured enmulsions with edible oils such as cottonseed oil, sesane
oil, ~coconut oil or peanut oil, as well as elixirs and simlar

phar maceuti cal vehicles. 30 Suitable dispersing or suspending agents for
aqueous susyeegdans, i nclude synthetic and natural guns mEnwlsoasssto agacant h,
acacia, alginate, dextran, sodium carboxynethylcellul ose, nethylcellul ose,
pol yvi nyl -pyrrolidone or gelatin. 35 The nethod of treating disorders

medi ated by a nel anocortin receptor described in the present invention may
al so beb car r i edandibthes phgrreaceplical dileents | &gl watengo $orm asotic preforsiulaticany of

t he conpounds as defi.ned hrgr.ei n 27 WO 03/ 0401% PCfT/ usoz2/ 35@4& 5 and %

phar maceut i cal I?P'BBE%G‘?'&B‘? aiging,4 gmogeneols MikEs ala comRPHRd gl the presen
conposi ti on mayingémtich, Br Bghuericeatically -ceptable Sitcthdfdf."Whean reféfinglyy about

5 to 50 ng, of the conpound, and nmay be constituted into any form suitable
for the node dhesgRriaiparylalonroraRasttions@s homqegesesus.iiis mpear thatdhe agtivend

inert  phar chggﬁc‘%nt RAGL PSR verliréldgrivt thtborfisitldr/id it 2 DI nder s,

suspendi ng 10 ricants, avorants, sweeteners, preservatives,
dyes, 1nd coat icogspositomnpey be ireadily subdixiged intoiequally effehtiveidosage foomsi ncl ude

solid forms, su S RS, I a : (e Laecl udi ng

i mmedi ate rel easg’gpa%si tﬁ%‘&‘sr' gl"%%@@ cgél%leés:'uis?bgitsﬁ'e'%Bfegﬁ?@@%t'éno%%{wo&@) ,

glranul es, anld pbewieubdi\éiaedl ilto quit doéagenfbrmsuf:ﬂneftalpe sedsartuedrmapvey:bmalming

el i xers, enulsions, and su siong. Forms, usefu r 15 rentera

adm i st rat | on e Ot ik PR g e BRLYE prishs pb e presdliaietons The
Advant ageousl y taefgs piftsofafe hbeel B6MpOSitioh BYE BEicoBtedEdr dRerwddd Ni stered in a
single _daily dose, or the total daily dosage may be adm nistered in divided

. y :
doses18f two, CRMAOUBHed i Providfwsdasane Jormratfendinatbe @dvantage ehpialengedor t he
present invent laf £apo0éx he\tietcr il &aH SRR arl NG} Ybdhge! A &7 USe Of

N
suitabl e intranasal vehi ci els, or via transdermal skin patc known to
t hose of ordi nautergosage compeanrgntthe lattes bigingda thenfosmeafan enveldpe dver theof a

cont nuous. r at [ ey TR Sombfelp e beRLpbed RFh UMM layerynibh 2% °
i nstance, for eemkesdolmsistslisintegration in thastdroach arid petraitsl the inmer capyponent t he
20 to pass intact into the duodenum or to be delayed in release. A variety of
material can be used for such enteric layers 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 compositioné 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 carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or

gelatin.

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

pharmaceutical composition comprising any of the compounds as defined herein
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active drug conponent can be conmbined with an oral, non-toxic
pharmaceutically acceptable inert carrier such as ethanol, glycerol, water
and the |ike. Mreover, when desired or necessary, suitable binders;

| ubricants, disintegrating agents 30 and col ori ng agents can al so be

| ncor por at eglo bsds011the m xture. Suitabl e binders include,pc idaosdsso
limtation, starch, gelatin, natural sugars such as gl ucose or

bet a-| act ose, com sweeteners, natural and syr,:ietic guns such as acaci a,
tragacanth or sodi um ol eate, sodi um stearate, nagnesi um stearate, sodium
benzoat & sodi unandeepleErmacewiballyracdeptabledearderd Thieamolnitbpicallpharméassgtigalor S

i nclude, 35 without Ijmtation, .starch, t cellul pse, a , bentonite,
xant han gum and PRPOSHIPR 1ayLenig %g‘}”@ﬁ@fg&'t%ﬁ/ mgc?fﬁs@mg-ﬁ%rﬁéah?v abewt 1 or ns
in suitably flawmpeg rﬁgl,sd??rﬂ?jg&ﬂgwndgiaﬁ@ﬁfa?ib%&oﬁﬂﬁﬂlb& it @Ry féin %J&ﬁbf‘b\/ﬂ' hetic

and natural guns, for exanple, tragacanth, acacia, nmethyl- cellulose and the
li ke. For par entke mpdeghadministeation selected Cpeiess igpludsinepessantandsioedt i ons are
desired. |sotoni - ah i Wi RV?Y | RSt .

br eser vat | ves. aPeiiaRaicd eanBiey, FoudRR A ol @) Bndlds! Ablnding. g
The cortfound of agérds,Jubricants, flavarants csweeteness, predeevalives, dyes aandctoatingdie form

foli ® deli h Lo | Ll o1
ohi | el ar wes CompgsTeie STl 10E e Sarpiyanoll be@aE sofl o8, <ish S iy e
from a vari et ytaletslcapletsy chpsules (eatts Inchainghohrslies edleass, GmeN raghgeand 15

phophati dyl chol i nes. Conpounds of the present invention may al so be
del i vered by t heustaigedreleasg{aemnyationsh oranviss: aed pawders; andlinud fogms. sich t o

whi ch the conpoyighiRINRCH)rass, chkéts CinsiBAs, ahBSuSERMHI Forths LB&uPpSeNt
i nvention may al so be coupled with 20 sol ubl e pol ymers as targetable drug

carriet®. Such prsestatal gdmdnstration inrudedene sellionsy eBIUsiRNs@ndpyuspensions| yner
pol yhydr oxypr opyl net hacryl am dephenol, pol yhydroxy-et hyl aspartam dephenol ,
or pol yethyl eneoxi depol yl ysine substituted wth palmtoyl residue.
Furthernore, the coMsvandgeerdsly isompperdsnf thepresentonvention nay soupl ed to a

ol oo ! o e AT R ke BB AU URRo AR L ) Ease ot
butyeric aci d, gddlinistetdtoiasiivided dgses pitved, Hiree or foul tiches\daily phurthesmore,
pol yeypnoact y! %toren%ogrr\] s for Sesfnrleisgn ?rgve(rji ionagg)nhtiag garmn?stgrleg(frlf 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.ietic 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, methyi cellulose, agar, bentonite, xanthan gum and the
like.
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copol ynmers of hydrogels. 30 Conpounds of this invention nmay be adm ni stered
i n any of the foregoing conpositions and according to dosage regi nens
established in the art whenever treatnent of disorders nediated by a

mel anocortin receptor is required. The daily dosage of the products nmay be
vari ed ovelwaowuggr range from 35 0.01 to 1,000 ng per adgdriusoussin per day.
For oral adm nistration, the conpositions are preferably provided in the
formof tablets containing, 0.01,0.05, O, 1, 0.5, 1.0, 2.5, 5.0, 10.0,
15.0, 25.0, 50.0, 100, 150, 200, 250 and 500 29 WD 03/040117 PCT/ US02/ 35340

5 milligrans of the &be liquid fonmsdniseitably @avotadesuspapdioger dispetiingsagents swh t he

ordinari Iy suppbr H5 Spiedic e plPEime SrSrr ibld, BaBERME g IR Y about. 100
ng/ kg of body WEél@ilﬁse amﬂrthdmse Rsrqfaeerabtayadmmstnaaomestmefsugpmmmmtane 03 to

about 10 / kg of bod da The co unds .adm ni stered on
a regi menngf % F?J“@”fé'?\geﬁﬂ%dpé?ma%' %ﬂﬂf?ms g%réerg@/ ‘Eﬂé‘?%iBﬁP&‘ﬂrl&Q ered may

be readily deteppsaigtives atrbewoy‘éhwﬂemntrévernbes adfinigtfdiontis esidy Wi th the
particul ar conmpound used, the node of administration, the strength of the

prepartion, the rmde of adm nistration, and 15 the advancerrent of the

di sease oondit1on. | ihedfilchfiior a;grssémm%bﬁhsﬁﬁybt% adifisEd b 2"

patient being treat ent age,
adm ni strati on, fommlof hp@smetdelmertyrsgstassdsmm asisrosit unimwlasves'fﬁes flalgeow ng
r st 0 |nver)ftion, and

Exanpl forth t andi f th
ar e hot 1 nt endctmieatiaiebf: aed mhATrnE VEuRSE o[ BoRomes Fan fg e g
i nvention set f@ﬁéﬁbtymiﬂmepl@dl@imsww adcHoddsterdl, steargamirgror EXAMPLE 1 25

2-(2- thoxvphe hepvl - 5-p-tol vl am no- 11. 2. 4) t hi adi azol - 2-i um
Conpourd # 31 S‘;LI?P}‘%@' %Hﬂ)&sure of o-anisidine (15.0 g, 121.8 mol) and

sodiumam de (50 wt. 30 % suspension in tol uene) (11 40 g, 146.2 mmol) in
anhydrous toluene (200nl) was stirred for 1 hour roomtenperature. To
the mxture was add&@mRounds ofthe prasent WQ%UBPBQGQ@e delivered by the use of

monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with

20 soluble polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyimethacrylamidephenol,
polyhydroxy-ethylaspartamidephenol, or polyethyl eneoxidepolylysine substituted
with palmitoy! 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,
0.1,0.5, 1.0, 2.5,5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500
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5 benzonitrile (9.86 m, 96.6 mml) and heated under reflux for 16 hours.
The reaction mxture was cooled and 1. ON HCI (150 m) was added to quench
the reaction. Activated carbon was added and the reaction m xture was
filtered through a Celite pad. The pH of the m xture was adjusted to about
14 by addiwooamsgxfiz 1.0 N NaOH (200 ml). The aqueous | ayerpM@gsesisiziacted with
10 chlorof orm (3x150 m ). The conbi ned organic | ayer was dried over
anhydrous MSO4, and evaporated. The resulting solid was washed wi th hexane
and dried over the vacuumto yield the product as a pale white solid. "H
Tﬁ (gogl\r\),/l-lf CDﬁlﬁgraﬁMé:‘tﬁe?atﬁtE'e rr&jr&edteﬁt foPthesymptdmatic Qﬁléstmeﬁlt'bf tzédﬁéaéén f
m m xture o
N-aryl benzami di F&tt\&\pa@e@toi}g trf??ﬁﬁ’ol")” efﬁ?‘é’ﬁ%?@ﬂ“ﬁ%‘gf tﬁe gf‘égp's OAC?"Q'FMSUPD"N
4-tolylisothi ocmaabeadeaeae?ogfmr%b@moba rRATRY @ et 00 g?i@bmd@m% i
was heated under refl uXx hours. The Teaction m xture was a
t he sol vent was Pek/@ﬁporf%(e@mblwm aagalis from abeut Q102 tovabow 0 mpkg dfpody ash

The- combi nea 1 SERRLRE ey The TERpbEES] K Ao aETOF R Boiin '1%82”‘3%“2‘36

over vaguumto Yimes geiday. product as a yellow solid. 25 'H NVR (300MHz,
CDCI3) A 2.36 (s, 3H), 3.66 (s, 3H), 6.76 (m 1 H), 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

M5 (ES, M) 376.29 3IptirddidoSagesdo beadwihistersmay bbhewryemé:auﬁéh By thésd 3
mmol ), prepared as in STEP B, .in anhgdrous chloroform (15 m) was slowy

added brom ne (Skilgdjin the att andwll vary with dhe E@“‘Flﬂ?rrﬁ?"mﬂunﬂﬁ‘ﬁﬁ‘j’uﬂ? megrok ol vent
was evapor at ed. odhifistratiod, iHe\reng® ?ﬁhé‘"ﬁ%p‘H?a‘iBﬁ%Wrﬁ&b@G%ﬂ%aﬁéfﬂndet her.

The crude product was re 35 crysStallized from 20% wat er in ethanol’ to yield
t he pridduct as thepdvansamest ¢idhe dispas@Forditantn addition Factors ask@iated with) , 3. 66

7oho (. vy, 1bepgipaer dotgfitbing e b s B A e, dergh e o1

374. 25 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 thereafter.

EXAMPLE 1
25 2-(2-methoxyphenyl)-3-phenyl-5-p-tolylamino-[1,2 4lthiadiazol-2-ium

Compound # 31
CHj

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 (200mi)
was stirred for 1 hour at room temperature. To the mixture was added
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EXAMPLE 2 2-(2- net hoxvphenvl) - 3- (2- met hoxvphenyl ) - 5- phenyl am no-f

1, 2,4l thiadiazol-2 ium Conpound #74 H3 O Br 10 STEP A A m xture of
o-anisidine (13.5 g, 110.0 nmmol) and sodium anmide (50 w. % suspension in
toluene) (9.40 g, 120.0 mmol) in anhydrous toluene (200ml) was stirred for

1 hour at rePEEGk@rPerature. To the mxture was added 2 13cpasozssso

nmet hoxybenzonitrile (16 m, 131.0 mmol) and the reaction mxture was then
heat ed under reflux for 16 hours. The reaction m xture was cooled and 1. ON
HCl (150 m) was added to guench the reaction. Activated carbon was added

and t her eact i oReRERRItTIe (SR M 96 Eemmel} dhrAted vedarireduxfaf 16 -hours HTbe t he

m xture was adj t I 6N f The 20
aqueous | ayer vvgéé(g’ép r@’c‘?’ gé(;w\%\? %@I%F'ﬁggf%ﬂ %@z g‘xsf]fgg %s)u.e%ggggﬁg‘}%tehf
organi ¢ | ayer wseadionedctivated carhgniwassaddgsaad theteactiommixtredvas fikeredsul ti ng

solid was washe 1 1.0 ne dr,i VA acuum ¢ i he product

as a pal e whi te%@#ér&?r&%ﬁ%( Cﬁ?\em_'hi %gg%ﬁ%@%@ agﬁjusgdr#)%?ﬁgqéfby

N-aryl benzam di addiid®ob1.0.N KOS (200 Iml). DMeaﬁﬁaﬂJsagyérIWasSYEFcﬁd%f i (30 )
rous , chl orof orm

henyl i sot hi ocyanat 8,70 m, 72.7 nmml) . in anp (
has hedad at - aqu0tclomm e Y. Tocoaransd BRAMIOMR ARSI PEMING | he
sol vent was evapese,elnd ditpofasdl! Thé Seduirigidfd WS wishid M_ﬁtﬂhﬂéka?\é a?ﬁlge phasé

03/ 040117 PCT/ USQ2/ 35340 5 flash col um chromatography with a mob
of 25% hexane i#iedipvafites varumdayield e productase palawtitesslider e evapor at ed

and he Tesult 105l fiBaggi OIS TS YT B SEATH,
7.04 (m, 1H), 7.43 (m, 3H), 7.93 (d, 2H)

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 ml)
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 STEP B,

in anhydrous chloroform (15 ml) was slcvly 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



10 STEP C. To a solution of thiourea (12.95 g. 33.1 mol ), prpeared as in

STEP B. in anhydrous chloroform (15 m) was slowy added bromne (1.78 niL,

34.75 mol). After stirring for 16 hours, the solvent was evaporated. The

resulting solid was washed wi th anhydrous ethyl ether. The crude product

was re 15 Giowshahid zed from 20% water in ethanol to yielgedh&BEq6uct as a

yellow solid. M (ES, WMH ) 390.1 Follow ng the procedures disclosed herein,

representative conmpounds of forrmula (I) of the present invention were

preparléRas listed ig Tgble L. 20 TABLE1 R2 > - NRa 1~1~ Rl1+ SR3 Br ID
14- et hyl ;M r(§ M’ﬂeh??% met hoxyphenyl 24-nmet hyl phenyl

phenyl Hohenyl 34-net hyl phenyl phenyl H2- net hoxyphenyl 44- et hyl phenyl

phenyl H4- net hyl phenyl 54- net hyl phenyl phenyl H2- net hyl phenyl 64- et hyl phenyl

phenyl H4- chl or ophenyl 74- et hyI phenyl E&&H@chl or ophenyl 82-net hyl phenyl

phenyl Hphenyl 925 - A o

03/ 040117PCTI US et LAY anifio 4)thiadiazol-2-

112- et hyl phenyl phenyl H4- rret hyI phenﬂ_%mhb‘#?ﬂhenyl phenyl H2- net hyl phenyl

132- et hyl phenyl phenyl H4- chl or ophenyl ﬁ met hyl phenyl phenyl H2- chl or ophenyl

154- chl or ophenyl phenyl Hphenyl 164-ch oroé &nyl phenyl H4- et hoxyphenyi

174- chl or ophenyl phenyl H2- met hoxyp Q

Br

?
10 CH,

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 (200mi)
was stirred for 1 hour at room temperature. To the mixture was added 2-
15 methoxybenzonitrile (16 mi, 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 ml). The
20 aqueous layer was extracted with chloroform (3x150 mi). The combined
organic layer was dried over anhydrous MgSQ,, and evaporated. The resulting
solid was washed with hexane and dried over the vacuum to yield the product
as a pale 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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184--chl or ophenyl phenyl H4- et hyl phenyl 194-chl or ophenyl phenyl H2- net hyl phenyl
204- chl or ophenyl phenyl H4- chl or ophenyl 214-chl or ophenyl phenyl H2- chl or ophenyl
22phenyl phenyl Hohenyl 23phenyl phenyl H4- et hoxyphenyl
24phenyl phenyl H2- met hoxyphenyi 25phenyl phenyl H4- et hyl phenyl

26phenyl| phwaws/pR1r7et hyl phenyl 27phenyl phenyl H4- chl or ophepyit/usez/3ss4o

282- met hoxyphenyl phenyl Hohenyl 292- net hoxyphenyl phenyl H4- met hoxyphenyl

302- et hoxyphenyi phenyl H2- met hoxyphenyi
312- met hoxyphenyl phenyl H4- et hyl phenyl’
322- netdhoxy pherfiasbicolwiri-ehroatatggraphywith a mobile phase of 25% hexane in

332- et hoxyphenyl phenyl.HA- chl.or ophen . .
342 ot hoxy phomTHBMAIENEG n RANGA rastions were, RyARREais e AR 0F i

364- met hoxy phegligpras\riEd ovei Veruyupitenield 8w piéaus /a8 404liéwr¥ehd. US02/ 35340

374- met hoxyphenyl ph | H2- J;Ré)g yphenyl

384- net hoxyphenyl ph@%ﬁ%-"ﬁt) ﬁ enyl

394- et hoxyphenyl phenyl H2- et hyl phenyl 404- net hoxyphenyl phenyl H4- chl or o
phenyl 414-net hoxxi/?phenyl phenyl H2- chl or ophenyl 422-chl or ophenyl phenyl Hphenyl

432- cAPor ophenplTpRe@y| H4- met hoxyphenyl

462 ohl o ophonyl phorg PrEMIEN ) FHRIEH12, 856 K1) My S el i STRR B pheny
482- chl or ophenipl grtigdydusizhidrbform(hé mi) was siowly added bromine (1.78 mL., 34.75
mmol). Afler stirring for 16 hours, the solvent was evaporated. The resulting
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 (1) of the present invention were prepared, as listed in Table 1.

20
TABLE 1
RA. N R
hE N
R'/,:\S \Rs Br
ID No. R' - R R’ R*

1 4-methyiphenyl phenyl H 4-methoxyphenyl
2 4-methylphenyl phenyl H phenyl
3 4-methyiphenyl | phenyl H 2-methoxyphenyl
4 4-methylphenyl phenyl H 4-methyiphenyl
5 4-methylphenyl phenyl H | 2-methylphenyl
6 4-methyliphenyl phenyl H 4-chlorophenyl
7 4-methylpheny) phenyl H 2-chlorophenyl
8 2-methylphenyl phenyl H phenyl
9 2-methylphenyl phenyl H 4-methoxyphenyl
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49phenyl phenyl H2- chl or ophenyl 504- net hyl phenyl phenyl CH34- net hoxyphenyl
51phenyl phenyl H4- net hoxybenzyl 52phenyl phenyl H2- met hoxybenzyl
53phenyl phenyl H4- met hyl bhnzyl 54phenyl phenyl H2- net hyl bennyl
55phenyl phenyl H4- chl or obenzyl 56phenyl phenyl H2- chl or obenzyl

574- met hox waheand14r met hoxyphenyl Hphenyl 584- et hoxyphenylper/use2/3ssao

4- met hoxyphenyl H4- net hoxyphenyl 594- nmet hoxyphenyl
4- met hoxyphenyl H2- met hoxyphenyl 604- nmet hoxyphenyl
4- met hoxyphenyl H4- net hyl phenyl 614-net hoxyphenyl

4- met hoxypheny| H2-1get fhy2-pieghmiphenytt - et hophehgny| H 2-methoxyphenyi
4- met hoxyphenyl H4- chllor ophenyl 35 WD 03/040117 PCTy US024 35340
634- met hoxyphenyl 44ngt hamethdphdni®- chi or ghbeyly | H | 4-methylphenyl

644- met hoxyphenyl 4- ngt hoxyphenyl H3- pyri dyl

652- nmet hoxyphenyl 42nmgt H3+mettetpHerighenyl  phenyl 2-methyipheny|

662- met hoxyphenyl 4- net hyl phenyl H4- net hoxyphenyl

672- met hoxyphenyl 43 net HrinptteiphieRgl- net hox pperyly| 4-chlorophenyl

682- met hoxyphenyl 4- net hyl phenyl HA- net hyl phenyl
692- met hoxypheny! 44 ngt [Brnptiylphergd- met hy| phemy |
702- met hoxyphenyl 4- net hyl phenyl HA- chl or opheny]

2-chlorophenyi

712- met hoxypheny! 35 mgt Hyctiorepbenyd- dhl or opheny phenyl
722- met hoxyphen u_A__%L%_phé.n%d_H&_pyu_dgLL_ZaLmu -
742- met hoxypheny! %8 npt HostiereeReMlipHeny| ~ Phenyl 4-methoxyphenyl

752- met hoxy phenp-2-—rpt-hexy-phenyHd-tret-hoxyphenyt
762- met hoxypheny| 2- et ﬁmﬂemm} met hoR@gngll 2-methoxyphenyi

792- met hoxyphenytzsmet H%Yd%'ﬁ@hryrﬁ chi urbﬂgﬁyflyi 2-methylphenyl

H
H
H
H
H
H
o et b e B e ARG o nERdhy | | H | 4-methylpheny
H
H
H
H
H

20 4-chlorophenyl phenyl 4-chlorophenyl
21 4-chloropheny! phenyl 2-chlorophenyl
22 phenyl phenyl pheny!

23 phenyl phenyl 4-methoxyphenyl
24 phenyl phenyl H 2-methoxyphenyl
25 phenyl phenyl H 4-methylphenyl
26 phenyl phenyl H 2-methylphenyt
27 phenyl phenyl H 4-chlorophenyl
28 2-methoxyphenyi phenyl H phenyi

29 | 2-methoxyphenyl phenyl H 4-methoxyphenyl
30 | 2-methoxyphenyl phenyl . H 2-methoxyphenyl
31 | 2-methoxyphenyl phenyl H 4-methylphenyl
32 | 2-methoxyphenyl phenyl H 2-methylphenyi
33 2-methoxypheny| phenyl H 4-chloropheny!
34 | 2-methoxyphenyl phenyl H 2-chlorophenyl
35 | 4-methoxyphenyl phenyl H phenyl
36 | 4-methoxyphenyl phenyl H 4-methoxyphenyl

i dyl
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802- met hoxyphenyl 2- met hoxyphenyl H2- chl or ophenyl 812

met hoxyphenyl 2- net hoxyphenyl H3- pyri dyl 84phenyl phenyl Hbenzyl

852- met hoxyphenyl 2-met hoxyphenyl H4- br onmophenyl 862- net hoxyphenyl
2- met hoxyphenyl H2, 6-di fl uoro phenyl 372-net hoxyphenyl

2- met hoxyp hl or o- 6- net hyl phenyl 882- net hoxyphen
2- met hoxy @% "%g di fluoro phenyl 5 EXAMPLE 3 36 WD 03%’62{6&?22133340

PCTI USOZ/ 35340 5 2-(2-nmet hoxvphenyl) - 3-(2- et hoxvphenyl ) - 5- phenvl am no-f1 2
41-t hi adi azol e Conpound #89 OCH3 To a solution of the conpound prepared as
0

in Step B of ExdnpVe[24-méih&dpnénylZ 3 Byl N anhyﬂro S2-FAEtRG S/ pREAY (
m-) was added N 10 ¢hl oros%?g nlym de (g?ﬁ y, 71 mmol). The )%pgc@m
m xture was thep.g8i | re.d\etﬁ@(y ﬁ@n)m urs, @ndn)tlhen stogpefaqﬂew tw ce
wi t h agueous NaHCO3. [ The organic Iayer was_dri ed fover pmgnesi um sulfafe and
the remaining sol gen{ 4-rrsmosgphenyldr vacphenyio yi gl dHt hp Pém hylas) a
solid. M5 (ES, MH) 890.1 15 Following the proceddres described hereinj
representative tod@olntimettaixyplognyllia (11 pherfylt he predent drshisroiphenyier e
prepared, as lipgted |n Table2. Tablle 2 R2'~r NRBR NRL NS~ 1D No.RR R
824- net hyl pheny| patny|4-miethoxypteswt et hy| phenyy| pheny|H4- nekciigrophemi
892- et hoxyphenpy' 2- net hoxyphenyl phenyl 902-nethoxyphenyl 2- net hoxyphenyl
2,6-difluoro phem2 2-chlorophenyl phenyl H phenyl

43 2-chlorophenyl phenyl H | 4-methoxyphenyl

44 2-chlorophenyl phenyl H 2-methoxyphenyt

45 2-chlorophenyl phenyl H 4-methyiphenyl

46 2-chlorophenyl pheny! H 2-methylphenyt

47 2-chlorophenyl phenyl H 4-chlorophenyl

48 2-chlorophenyl 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-methylbenzyi

54 phenyl phenyi H 2-methylbenzyl

55 phenyl phenyl H 4-chiorobenzyl

56 phenyl phenyl H 2-chlorobenzyi |

57 | 4-methoxyphenyl | 4-methoxyphenyl H phenyi

58 | 4-methoxyphenyl | 4-methoxyphenyl 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-chlorophenyl
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912- net hoxyphenyl 2- met hoxyphenyl
922- net hoxyphenyl 2- net hoxyphenyl

2-ch | oro- 6- met hyl phenyl
3, 5-di fl uoro phenyl

PCT/ U502/ 35340 Unl ess ot herwi se noted, NVR spectra, were neasured on a

Br uker

Avance 300 MHz NWMR spectroneter.

wei ghts werwoop@asyied using a Mcromass LC pl atform el ect @sH¢@M%s3 RS S

spectroneter,
(W Br-) Meas.

4358. 49438. 39358:
7378.91458. 81379.

/I £Q7LG1AEO O‘IQ7Q 1

as listed in Table 3. 10 TABLE 3 ID NoMN 1 (as +ion)MN 2
MN 1374. 49454 39374.0 2344.46424.36344.0 3374. 49454, 39374. 3

290 2

10374. 49454, 39374
13378. 91458. 81318

366. 2 16394. 90474

18378. 91458. 81378

400.1 21399. 3249723

59-

53 jsgdlﬁmfggéfg?ﬁffts’%‘@@ufi@sa IE 364 §8‘M‘HY'78346.
.6§I: 336?5‘“?{3%”??@1 g BBy EnEch B 5, I505. 9 23304,
66~ 2:methoXyphenyl | 4-methylphenyl H | 4-methoxyphenyl
67 2-methoxyphenyl 4-methylphenyl H 2-methoxyphenyl
68 2-methoxyphenyl 4-methylphenyl H 4-methylphenyi
69 2-methoxyphenyl 4-methyiphenyl H 2-methylphenyl
70 2-methoxyphenyl 4-methylphenyl H 4-chloropheﬁyl
71 2-methoxyphenyl 4-methylphenyl H 2-chlorophenyl
72 2-methoxyphenyl 4-methylphenyl H 3-pyridyl
73 2-methoxyphenyl phenyi H 3-pyridyl
74 2-methoxyphenyl | 2-methoxyphenyl H phenyl
75 | 2-methoxyphenyl | 2-methoxyphenyl H 4-methoxyphenyl
76 2-methoxyphenyl | 2-methoxyphenyl H 2-methoxyphenyl
77 2-methoxyphenyl | 2-methoxyphenyl H 4-methyliphenyl
78 2-methoxyphenyl | 2-methoxyphenyl H 2-methylphenyl
79 2-methoxyphenyl | 2-methoxyphenyl H 4-chlorophenyl
80 | 2-methoxyphenyl | 2-methoxyphenyl H 2-chlorophenyl

1 2-methoxyphenyl | 2-methoxyphenyl H 3-pyridyl
84 phenyl phenyl H benzyl
85 2-methoxyphenyl | 2-methoxyphenyl H 4-bromophenyl
86 2-methoxyphenyl | 2-methoxyphenyl H 2,6-difluoro phenyl
a7 2-methoxyphenyl | 2-methoxyphenyl H 2-chloro-6-

methylphenyl

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

EXAMPLE 3

36

20 37 WD 03/040117 5

Unl ess ot herw se noted, nol ecul ar

11



22330. 43410. 34330. 3 23360. 46440. 37360. 3 24360. 46440. 37360. 3
25344. 46424, 37344. 4 38 WD 03/ 040117PCTI US02/ 35340 26344. 46424, 37344. 3
27364. 88444. 78364. 2, 366.2 28360. 46440. 37360. 3 29390. 49470. 39390. 2

30390. 49470. 39390. 2 31374. 49454. 39374. 3 32374. 49454. 39374. 3
33394. 9047 4uSibRdiil, 396. 1 34394.90474.81394. 1, 396.1 35369ude84037360. 3
36390. 49470. 39390. 3 37390. 49470. 39390. 3 38374. 49454, 39374. 3

39374.49454. 39374. 3 40394. 90474. 81394. 2, 396.2 41394, 90474. 81394. 2, 396.2
42364. 83444, 78364, 47481394 2,
396. 2 48378. 91458-¢3BAE0X) KYPRE P8 thiadiazole
47309. 32479. 23398, 1, 400. 1 48399. 3247@@@@@39400 1 49364. 88444. 78364. 2,
366. 2 50388. 51537. 58388. 3 51374. 49454 39374, 3 52374. 49454.39374. 3

53358. 49438. 39358. 4 Hs

—

o
(:::[iOCH3
To a solution of the compdund prepared as in Step B of Example 2
(0.921 g, 2.36 mmol) in anhydrous chloroform (10 mL) was added N-
10 chlbrosuccinimide (326 mg, 2.71 mmol). The reaction mixture was then stirred
for 16 hours, and then stopped and washed twice with aqueous NaHCO;. 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
R2Y N ,R4
S=n
R1/N\S
ID No. R" R* R*
82 4-methylphenyl phenyl phenyl
83 | 4-methylphenyl phenyl 4-methoxyphenyl
89 |2-methoxyphenvl| 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

37



54358. 49438. 39358. 4 55378. 91458. 81378.3, 380. 3 56378. 91458, 81378. 3, 380. 3
57390. 49470. 39390. 1 39 WO 03/ 040117PCTI US02/ 35340 58420. 51500. 42420. 1
59420. 51500. 42420. 1 60404. 51484. 42404. 1 61404. 51484. 42404. 0

62424. 93504. 83424. 0, 426.0 63424.93504. 83424.0, 426.0 64391. 47471.38391.0
65374. 49454y@RAhAdh12 66404, 51484, 42404. 2 67404. 51484, 42404C¥ﬂma2530

68388. 51468. 42388. 3 69388. 51468. 42388. 2 70408. 93488, 84408, 6, 410 0

71408. 93488. 84408. 1. 410.0 72375. 47455. 38375. 2 73361. 45441, 35361

74390. 49470. 39390. 2 75420. 51500. 42420. 2 76420. 51500. 42420. 2

77404. H484. 42404. 1 URéSsiothdrkisk A48 ANMR/SpEbradwb@Im8dselitdd bn alBauker
3373.48374. 3

gggij Zgigj ggg g@é@@iﬁgéégﬁs%z%ﬁetgﬁ 38rgﬂe%s gt%l?éﬁ/:v)’lsg ?wgfle% :r)’no?ecular
weights were measured using a Micromass LC platform electrospray mass

spectrometer, as listed in Table 3.

10 TABLE 3
ID No 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
14 378.91 458.81 378.2, 380.2
15 364.88 44478 346.2, 366.2
16 394.90 474.81 394.1, 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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86426. 5506. 4426. 3 87439. 0518. 9438. 3, 440. 3 88426. 5506. 4426. 2 89389. 5390. 1 40
WO 03/ 040117 PCT/ US02135340 90425.5426.2 91437.9 438.3, 440.3 1 92425.5426.2
5 EXAMPLE4 Mel anocortin MC-4 Receptor. Binding Assay Mel anoGortin

[ MC- 4] - nenbr ane [ purchased from Receptor Biology Inc] was coupled to wheat
ger m aggl utwgbsee@at ed pol yvinyl toluene-Scintillation 1GdnRsi iy Assay
beads (purchased from Amersham Pharmacia Inc.] for 30 mn at 250C Into
each well of a 96-well Opti plate [purchased from Packard, CA), 2.5 1ig of

nmenbr ane and 0. 25 ny of beads were mxed in a volune of 100 PL nedia. The

medi a was 50mM HEPHS, pél 7.4 corg4gias ng (. 1 %3037 ne derum3dglpumn] 2 mM
CaCl2, 2 MM MyCl2 3 inhibitorg—TFest—conpoynds—15- (1.5 pHat 1 n
i n 30% DVBO- 50TM HE:PE_S-EJQH 7.4 B8AE8r vag addttf-1®  sqpaslil-d. 368-2s bn the
200001/ ol | was. addeciro dach AEPTO(4E & oL LRi wel| 40 GRrLinal]
conf:ent ration). The Pl,,?g e higgg4gfil ?(jnaggﬁlo?’ings‘;[ al fnf,?f?gw hr a]t t2'5OC'
nor ronp pept i de- [ phr cred |1 1 omsBimar ResedVBr8 ne. |1 31 WPOZaer ¢ fised a9
reference inhibitof CogpoUNdS T g74gh1 N€ Non- yBaggi 1 C bl NdT BG4 EN - ot al
bi nding (T) was detined usilng 30% O mM HEPES, pH 7.4 buffer.| Bound
radi oactivity for pactBdwel || (V) 37489surefl at 49888 s per ni 3048 (cpn) was
2153?131[12_?_51 iY)n/ a( Ep Jrﬁfajiggt:;\a‘l“ﬁlsggﬁ. Percent ot u.Wcul ated

34 394.90 474.81 394.1, 396.1

35 36046 440.37 360.3

36 390.49 470.39 390.3

37 390.49 "470.39 390.3

38 374.49 . 454.39 3743

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 44478 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

51 374.49 454.39 374.3

52 374.49 454,39 374.3

53 358.49 438.39 358.4

54 358.49 438.39 3584

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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30 EXAMPLES Cyclic- Adenosi ne nonophosi phate fcAMP1 Stimul ati on assay Human
Bowes nel anona cel |l s expressing human nel.anocortin MC-4 receptor were grown
to confluence in a 24-well culture plate. The growh nediumwas discarded
and to each well was added 0.5 nL of Hank's solution. Test conpounds were

added to 96 well plate. NDP-nelanocyte stinulating hornone
pepti de (Wﬂ’éﬁ}f added to the positive control wells AL 0@%6@ 36%0117
PCT/ US02/ 35340 5 Whl | e negative control wells received vehicle of 30%

DVSO- 50mM HEPES, pH 7.4 buffer The plate was incubated at 37C and 5% CO2

for 30 mn. The syperggtar carded arghotdiE CefS st tw ce
with Hank's soluti on.5 thanol (ggo 0.5|nl) 5\/e\)/as‘m;dded tomgggﬂ wel || and t he

pl ates were incubateds&t 4C for20B1m n Q/C|5004QVP cont en®20ds measureq

nnnnvfu o) rocant-or. . aan St 1S

using the 10 NEN Fl t-g—t—LNEN- rehg rece ago4
[ co%unc whi 894"15 dsul t =d |38§ﬁf2| ncr gase F‘M(‘!ANE gr oducti on

defined as a test

in this assay. EXAVPLCIg{ U progghB1ACT1 Vatl Q@4A95ay o Fogo&gchn agsay,
menbr anes expressi g the | anocorfin 4 receptor (5 pg) were ircubated

for 5mnat 25C WMth62 5 M35$24393>y8 in 10604@@ of P5 42\4I0—IEI25.‘D bLffer,

O o ANl

pH7.5 containing 1 0 rﬁérwawhl » tég%?ﬁer ] i 5%?’9 corraou%,'mal\WOf

2- mer capt oet hanol ,
NDP- nel anocyt e stipul &4l ng| hor nege4pr a 20 covr’peaatlon of Hj@Ppnel al ocyte

stimul ati ng hor none—and-test conpound RRQL(‘TD S hindi ng-\WAS defi ned

by 10nM HEPES, pH [7. 46Bufffr c8ft49ni % 300/4%/@8) The readtd-8n wag

term nated by additTOgg0f PO Pl4@d 51 Ll Mi Nat 4 @A 4pUT T € COom 25 MM
HEPES, pH7.5, 20 nM MJClI Z | protease _inhibitors, 100 GD{?@?LOO pM GIP, 5
mM 2- nmer capt oet hanol @t h 25 de4Ck4r@‘ents (0. 5484.42qi ton| n, 4042% sodjum

deoxychol ate, and (8- Arefr-af vb. H—=ed—foe+{ 30
m nutes at 25C. The 3 -GT %ﬁ%@d pr?%q i nun cipitated
using anti-Gas (0.5 Tag) t at |388<d tc ant4eg_@b! t IgG magizin A

conj ugat ed SPA. Bd i WWWackar d] .
di ng 3 488.84 - 408.6,410.0

Non- speci fi c 35S- GTPy& bi

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 4202

77 404 51 484.42 404.1

78 404.51 484.42 4041

79 424.93 504.84 424.1,426 1
80 424.93 504.84 4241, 426.1
81 39147 471.38 391.1

82 343.45 3443

83 373.48 374.3

84 344 46 424.36 3443

85 469.38 549.29

86 4265 506.4 4263

87 439.0 518.9 438.3,440.3
88 4265 506.4 426.2

89 389.5 390.1
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30 defined by 35S-GIPyS i nmunoprecipitated by normal rabbit 1gG (0.5 pg).

Basal binding (B) = Mean counts/mnute (cpn) inmunoprecipitated by anti -
Gas. Non-specific binding (NSB) = Mean cpm i mmunopreci pitated by nornal
rabbit 1gG Specific basal binding (SB) = B-NSB 42 WO 03/ 040117

PCTI USO02/ 35%4Q3/649m7i N each well = C Net cpmin each well ﬁé\P/Us_o GhpB %
stinmulation = [(N -SB)/SB] x 100% 5 The procedures descri bed al%ove.for t he

nmel anocortin MC- receptor were repeated for the melanocortin MC-3 receptor.

Fol | owi ng the procedures described represent
i nvention were testled 8r pindifP-¥n the Mc-4 and / MC426Zssay,
51.3207 62. 5P93

listed in Table 4. 1O B4 1Dy 1C50]
(Filtration)(SPA) 11. 1?1;\4 2/1. 5233%. 7159 4inactive29]

72.2218 81.4201 91.12132102. 3130425(H 1124243 12i nsol ybl ei ageRubl e
5

EXAMPLE 4

Melanocortin MC-4 Receptor Binding Assay
Melanocortin [MC-4]-membrane [purchased from Receptor Biology Inc}

was coupled to wheat germ agglutinin coated polyvinyl toluene-Scintillation
10 Proximity Assay beads [purchased from Amersham Pharmacia Inc.] for 30 min
at 25°C. Into each well of a 96-well Opti plate [purchased from Packard, CA],
2.5 ug of membrane and 0.25 mg of beads were mixed in a volume of 100 plL
media. The media was 50mM HEPES, pH 7.4 containing 0.1 % bovine serum
albumin, 2 mM CaClz, 2 mM MgCl2 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 125l-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

15

hr at 25°C. NDP-Melanocyte stimulating hormone peptide and a-melanocyte

20 stimulating hormone peptide (purchased from Palomar Research Inc, 1 uM]
were used as reference inhibitor compoundsvto 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

25 calculated as: ’
{(T-Y)/(T~N)]*100%

EXAMPLE 5
Cyclic-Adenosine monophosphate [cAMP] Stimulation assay
Human Bowes melanoma cells expressing human melanocortin MC-4

30
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



133. 4347 145. 6234 154.5482 164.3424 177. 7351 186. 0463 193. 9460 203. 5636 43
WO 03/ 040117 PCT/ US02/ 35340 217.8392 22124 23124 2476 2557 2663 2789 2868
2948 30103 3122 3248 3391 3446 35100 3679 3772 38159 39146 40133 41483 42482

43237 4489

WO 03/040117 PCT/US02/35340

5 while negative control wells received vehicle of 30% DMSO-50mM HEPES, pH
7.4 buffer. The plate was incubated at 37°C and 5% 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 cAMP production in this assay.

EXAMPLE 6
G-protein Activation Assay

15 For each assay, membranes expressing the melanocortin MC4
receptor (5 pug) were incubated for 5 min at 25°C with 0.5 nM %*S-GTPyS in 100
uL of 256 mM HEPES buffer, pH7.5 containing 100 mM NacCl, protease
inhibitors, 0.5 uM GDP, § mM 2-mercaptoethanol, 1 mM MgCiIz together with
test compound, 1 uM of NDP-melanocyte stimulating hormone ora

20 combination of NDP-melanocyte stimulating hormone and test compound.
Basal **S-GTPyS binding was defined by 10mM HEPES, pH 7.4 buffer
containing 30% DMSO. The reaction was terminated by addition of 50 pi of
terminatidn buffer containing 256 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 35S-GTF’yS binding was

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

Mean counis/minute (cpm)

Basal binding (B)
immunoprecipitated by anti- Gas.

Mean cpm immunoprecipitated
by normal rabbit 1gG.
B-NSB

Non-specific binding (NSB)

Specific basal binding (SB)
42



45246 46368 47874 48444 4996 5030, 000 511, 000 521, 000 44 WD 03/040117

PCTI US02/ 35340 531, 000 54800 55800 563, 000 57i nactive 58i nactive 59i nactive
60i nactive 61i nactive 62i nactive 631, 000 641, 200 65114 66120 67130 68110

69139 70566 71234 72155 73725 74194 75103 76332

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 MC4 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. ICso MC-4 (pM) ICso 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 4.5 482
16 4.3 424
17 7.7 351
18 6.0 463
19 3.9 460
20 3.5 636
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774.4 7899 79?16 80378 81672 821.5826 831.9833 84 45 WD 03/040117 85 5

PCT/ US02/ 35340 EXAMPLE 7 Rodent Feedi ng: Food I ntake in Food-Deprived Rats
(MC-4) Mal e Long-Evans rats (180-200 grans) were housed individually and
mai nt ai ned on a once-a-day feeding schedule (i.e.10 a.m until 4 p.m) for
five 10 days follow ng quarantine to allow the animals t climte to

f eedi ng on“%U%@gpéh chow (#5002 PM Certified Rodent Nbaf?Tﬁ%?yﬁg%the
allotted time. The chow was nade available in an open jar, anchored in the
cage by a wire, wth a netal follower covering the food to mnim ze

spillage. Water was avartspre pd-Tibiggm 15 Anrnals 3ggre fastped for 18
hours prior to testing.__At the pnd of the fastiing period_aninpls were
admi ni stered either a test2Zonppund or vehicle. Véhidﬂé and test conpound
wer e adm ni stered eit her—etptyr{5ntkg)y—60—imutes Hn#o. to—the
experinment, subcutanedusl 1 nmkg) 30 minutes |prior t@lzo t he jexperi nent,
or intraperitoneally (I mM¥g) 30 mnutes prior |to the 7&xperingnt. Test
conmpounds were adm ni S |y _as a-suspengi-on—+n—agueous0. 5%
net hyl cel | ul ose- 0. 4% Tweer230, Jor intraperitondal |y as?a sol utfion or
suspensi on in PEG 200;ctomgund TorncentTat rons |Typrcargy ranged from 1 ng/ kg
to 100 ng/ kg, preferally from 10-30 no/kg. Food intake was 25 jmeasured at
2, 4, and 6 hours aftdr adifi ni stration by wei ghing theB%peci al |jar
1 Ni fora thaolavnari oot oo d bt oo ooy £ o R

contai ning the food b\.u.?stnu expef-reft—ane—gt—the—spperied times. Upon

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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conpletion of the experinent, all animals were given a one-week washout
period before re-testing. 30 Follow ng the procedure descri bed above, sel ect

conpounds of the present invention were tested to neasure the effect on
food intake in fasted rats, as listed in Table 5 and 6. 46 WO 03/040117 5

TABLE 5 P 340 1D No.[ng/kg], Food Intake Food I e0- 2
hi s2- 6 hrgmggggégé?pS.ZS gl3.38 g 110111 ip7.29 g8.43 ¢ $g§%§w§%# /1 kg],
Change in Food Change In Food I D NoRoutelntake Intake 0-2 hrs (%9 2-6 his (%

MCT Cont r ol po00 PEG 200i p00 110, i p-11.60% 37.00% 130, po-21.2-6.7 8410,

i p-7-24.5 8410, ip3.9-17. 8 §5#30,] po- 732 2610, i {-12. 7-88o8 2730,

i p-27.4-29.1 2930, po-26.3-3 7 2910 _ip-62 3-7017
54 800
55 800
56 3.000
57 inactive
58 inacﬁve.
59 inactive
60 ‘ inactive
61 inacﬁve
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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313, ip-37.8-50 311,ip-20.6-71.2 3130, po-23.631.5 3110, po-10.139.7 313,
po-952.1 311, pol.219.5 3210, ip-29.6-60.2 3230, po-12.5-15 3210, po-20-1
323, po-11.531.17 47 WO 03/040117 5 PCT/ US02/ 35340 321, po-13.826 3410,

i p-38-72 3430, po-7.52 3410, po-1.3-6 4930, ip-20.6-21.2 EXAMPLE 8 Neurite
Cel | Qut growg lydssay Cell Culture: 10 Dissociated hippoc sodpglportical
cell cultures were established fromenbryonic day 18 rat fe uses as

descri bed by Mattson, MP., Barger, S. W, Begley, J, and Mark, R J.,

Met hods Cell Biol., 1994, 46:087-216. Briefly, fetuses were renoved via
cesarean section from pregr@nt npns (Sprague- Daw ey) and anesthetized with
hal ot hag;a accordi ng t o the-AVMA—Parel—enr—tb—FEut-hanasta—Pups—were

decapit& ed and the brains were renoved and placed in HEPES-buffered Hank's
Bal anced Salt solution (HBSS; G bco). Thgampipmocanpi and cortices were

di ssected out and pool ed accordl_ng to tl’Tsﬁé"-—Type Ti ssu? was tryp5| ni zed

for 15 min (1ng/ mM trypredentReE0inaAhool|lma
i ncubated in trypsin | agal n
with fresh HBSS and Mh%ﬂ(ﬁgt? arrgngea?{‘l%lzm Qé@é%*gfgéio&%fiﬁh@wd fr%égrgjol i shed
gl ass pi pette. Diagdasicedbrc amtd-3-dayfeedingsiietdale (Bé.,w(ﬁa)m:ehtnlsﬂpm ) 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 mt/kg) 60
minutes prior to the experiment, subcutaneously (1 mL/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% methyicellulose-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 - 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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onto poly-D-lysine coated 96-well plates (Coll aborative Bi oSci ence). Each
well contained 1001 of Eagle's Mninmal Essential Media (MEM @G bco)

suppl emented with 26mM NaHCO3 ( Si gna), 56nmM gl ucose (Signa). 15nmM 25 KC
(Sigma), 1mM sodium pyruvate (Sigma), 1.1mM L-glutamne (Sigma), 10% (v/v)
heat - i nact iwebgekoiet al bovi ne serum (Hycl one), and O. OOIngﬁrﬂg@ﬁgﬁbn

sulfate (Sigm) (pH 7.4). Cells were allowed to attach for 24h in a

hum dified 37 *C 5% CQ2 incubator before experinental treatnent. The
culturezsnmedi a was aspirated and exchan ﬂB 't5h fresh nedia every 3 days. 30
Assay: 48 WD 03/040117 PCTIUSQz/ 3 340 5 Twenty-four hours after plating,
cultures were treated WiNo.vehi c[mg/kgtBS10.FdéedBnfdke al plroo@intakeytle
stinmul ati ng hornone| (a- MSH) or| t est cormoungédi luted in DPBS). Each
treatment conditionf was run in qﬁaﬂ%pl | cat t he{thi r%ﬁ@&? infculture,
the nedi a was aspirfat raceq Wt esn di t
conpound. At one vveekﬁtgrgjgg ture, t1e 10! cel |8;.72£\*5N re f xeda\a" hglo%
phosphat e-buffered [formalin fSr 18, ip  t hen ri.2&gd wWth E&’BSg(Sl gre) and

p| aced in b| OCk| ng s-ertHn fnr 0 mm Ihcr 50—SeftHY 150 rlli L —on—i DPBS

Vector Labs). The cultures were ri nsed again with DPBS and then i ncubat ed

in primary antibody for 2 hr (m crotubul gpgegsoci ated protein-2 (MAP-2) is a
selective marker for_dendritic processes: apti-nmouse 15 ponocl onal

%{®]

(Cheni con); 1:1000]|di| IRNen of| Mxraikdln afhapgeyn Folode ﬁtha(lyydﬂcl:md Negat i ve
control wells werejincubated i dilu al ong. round| signal
was determ ned by blank wells (c:ﬂ’ ?eree i ncﬁggaﬁ €d wilth (a)ﬁ' %ﬁ hout]
anti body. Cultures|were rinsed again wth DPR%rar@h)t hgn Rl r?n
fluorescein for 1 -u--&l;ll[;;ﬁ.ﬂ! prouse—-gG—+at—adserbed,— 1. 50 dilgtion in
DPBS;, 20 Vector Lpad¥yT G@itidirles wePe rifpsed a%inal finme W|Qh DPB$ and t he
pl ates were then feagd—gar—a—Sfteftuor—4090—+tugreseen g
Neurite outgrowth E@?@eyed a® percent ch;)nge from contor ol (vehicle).
Sel ect ed COITpOUI’ldS -of—the—tnastant st yerttom— estea—i+ e—abeye 25
assay with resultsjas Ilﬁsted i n TLQ]'%.?. The ﬁa@ ‘are expr)agaaj{‘i as| percent
change over the vehicle 1response.30Abb cofrpoungdq.2were screengd at nM The
abbrevi ati on NA i ndi-catgs—Ro— hﬂnﬁ)ﬂ L Ao acti\,:/,e; therabbreviation ND
i ndi cates a 64 ip - -24.5

84 10, ip 3.9 -17.8

84 30, po -7 32

26 10, ip -12.7 -32.3

27 30, ip -27.4 -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 10, po -20 -1

32 3, po -11.5 31.17
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conmpound not tested / response not determ ned. 30 TABLE 7: Neurite Qutgrowth
Conp #Hi ppocanpal CellsCortical Cells Vehicl el9%% 16%NA 218%18% 317%23%
4209%21% 49 WD 03/ 040117 PCTI US02/ 35340 528%9% 623%24% 7NA11% 8NA12% 9NANA
1079%41% 119%40% 1228%20% 1329%32% 1430%49% 1518%31% 168%18% 178%47% 1817%7%
1922%NA 2017YNA 2127%2% 22NA30% 23109%20% 2410%4.6% 25NA23% 2616%17% 2717%%2%

WO 03/040117 PCT/US02/35340
32 1, po -13.8 26
34 10, ip -38 -72
34 30, po -7.5 2
34 10, po -1.3 -6
49 30, ip -20.6 -21.2
5 .
EXAMPLE 8
Neurite Cell Qutgrowth Assay
Cell Culture:
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/ml trypsin-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 1mi 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). Cells were aliowed 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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28NA25% 29NA8% 30NANA 31NA16% 32NA6% 33NA21% 34NA22% ' 35NA28% 36NA16% 50 WO
03/0 4 01 17PCT/ US02/ 35340 37NA26% 38NANA 39NAND 4026YNA 4136%5% 4226%NA
4330%37% 4443%49% 4546%25% 4640%4.9% 4720%4.3% 48NA19% 4916% 1% 5S046%NA
51749%28% 5265%NA 5367%NA 5445%NA 5519%NA 5633%NA 579%NA 5872%10% 5961%21%

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 culture, 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
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;
Vector Labs). Cultures were rinsed a final time with DPBS and the plates were

then read on a Cytofiuor 4000 fluorescence plate reader. Neurite outgrowth

15

20

was expressed as percent change from control (vehicie).

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

25

abbreviation NA indicates no change / not active; the abbreviation ND indicates a

compound not tested / response not determined.

TABLE 7: Neurite Outgrowth
Comp # Hippocampal Celis Cortical Cells

30

Vehicle 19% 4%
1 6% NA

18% 18%

2
3 17% 23%
4 20% 21%
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6066%44% 6166%47% 6213%13% 6320%47% 6422%12% 8214%415% 8311%9% 84ND17% 5 51
WO 03/ 040117 PCT[ US02/ 35340 6 The data above show that cultures treated with
sel ect conpounds of the present invention resulted in a significant
increase in neurite outgromh as neasured by MAP2-FI TC i munof | uor escence.
A conpari soydghygen the test conpounds and cE-MSH indi cptescingf,,mny of
the test conpounds were superior to ct-MSH in pronoting néuriteé outgrowth
at the concentration tested. In 10 addition, several of the test conpounds
di spl ayed sel ective effects on neurke outgrowth in hippocanpal or cortical

cells. EXAMPLE 9 In viyo Fadg al Nerve Copg¥essi on] Model 8% The alility of
test conpound to provijde-Reuro-pr } 4 ga_Legen%LaLLue_effects was
investigated in a facijal nerfve conpressi%%bnodel. Faci @4%erve 1ot or ‘axons
ari se exclusively fronrmeurgs W T g Pons T a wetfgefTmeg nucl eus.
. . : 11% ,
Faci al nerve conpressijon results In retrograde regactions proximal to the
| esion site and Wall er]i an dégeneration alNAts di gtal part2%whi ch| 20 causes
di m ni shed whi sker noy testepea—stde+—Male—Lorg—Evang rats
(150-180 g) were anest/het i z&d wi t|h 3-5@6hpﬁoflorane for Nﬁductio1 and 2% f or
mai nt enance during theg surgigal [proceduygs. The([ri ght 14ggj al nefve was
exposed and conpressed.with forcaps 25 for 30 seqd at jts exit fromthe
styl omastoi d foramen. |The |1'E¥t fgcial neP%e was [sham of@fated ahd served as
an internal control. RNerve: nprgssion gseSs—paratystsHpf—whtsker nuscl es,
hence the reduced whi sker ﬁ%@enert on tEglelesiored sid.?éhhich S observed
i mredi ately after recovery #farom gnest he998 The|f ol | owdp% nor phpl ogi cal
abnormalities associ ated-w-ththe functional—deHicit
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%
24 10% 16%
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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30 were observed: (1) an increase in the nunber 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 nyelin sheath and | ess nyelin basic
protein staining in the conpressed facial nerve approxinately one week after
the | esion;w@gsksi17m0r phol ogi cal alterations around the ﬁﬁﬁt'fn and

whi sker follicles regions and gradually degeneration of Tdtons in
the facial nuclei. 52 WD 03/040117 PCT/ U502/ 35340 5 After recovery from

anesthesia, the rats were randomy divided into groups for dosing with

vehicle, aMsH or test [COMPUERY, WTIT 6 arjfal s pe gromgRe, avbs. c. ,
70ug/ each 48hr) was usled as a positive control. Test conpounds vere dosed
p.o. at 20ng/ kg bid fdr 14 d8ys. RestoratNAn of 10 whi sk®NA novengnt was
nonitored daily after {the—eperatiphi—dstRg-Hwo—erHter-a—-&H—F+equency of
whi sker novenent on tHhe Ies?%ned side relative tg the th@ropp05|te si de
(sham oper at ed) which [Serveglgas tThe basepgge contjrol - (R SEM -quantitative
measurenents (0 to 4+)_an strength of the whiskerl miscles, characterized
based on observation of the4bercentage(ﬁ5%mved 15 mhiské%s nmus¢l e tone of
whi sker nuscl es, and the—position—of—th at z;c.va%%ons, t he
experinmental design was bli to [the beh oral observe& The re¢sults of .
behavi oral assessnent [showesB t hat| both t30 20 cdnpoundgzoyonpoupds #31 and
#84, accel erated the fecovery-tine-to-restore—whi-sker nushln noyenent in
the |l esioned rats as (orrpar‘&,j tofthe vefi¥be controls (’8#0 05){ The
recovery rate of the ' SKefg MOVEIENT  WaigoE XPr €53ed _ asggeg centage of its
own internal control shanhooeratedlk as listed iin Table B. 25 TABLE 8
Functional Recovery of Wi ster Mjvenent 48% er Oral Adni AB%t rati oh of
Compound #31 and #84 pmrFacat—Nerve—Conppesston ﬁbdcffﬁgfeeﬁ%—Recovery
D9010D11D12D13D14 47" 20%" %

48 NA 19%

49 16% 51%

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%

5
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Unl esi oned Sitel00100100100100100 Vehicle05.0 27.6t 72.5f 86.4 91.3 t

6.815.921.214.58.3 a-MsH2.0 24.6 60.1 93.8 98.1 100
2.815. 819. 314. 05.30. 0 Cmpd#31 03.5 67.8 98.5 100 100 (246377)3.19.53.70.00.0

53 WO 03/040117 Cnpd #84 (153791) 0 4.8 4.3 5 35.1 12.9 90.0 10.9

PCT/ US02/ 35&%193 040117 PCT/US02/35340

5 The data above show that cultures treated with select compounds of the
present invention resuited in a significant increase in neurite outgrowth as
measured by MAP2-FITC immunofluorescence. A comparison between the test
compounds and a-MSH indicates that many of the test compounds were:
superior to a-MSH in promoting neurite outgrowth at the concentration tested. In

10 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

15 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 degeneration at its distal part, which

20 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

25 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 muscies, 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

30 were observed:

(1) an increase in the number of perineuronal glial celis 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

35
follicles regions and gradually degeneration of motor neurons in the facial

nuclei.
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98.3 4.1 100 0.0 EXAMPLE1O in Vitro Assay: Measurenent of regul ation of
sebaceous |ipid synthesis. STEP A: Preparation of a feeder |ayer
Sem confluent cultures of 3T3 nouse fibroblasts (Sw ss Al bino nouse, 10
ATCC CCL-92 ) were treated with mtomycin C ( 4g/m) for 3 hours,

trypsini ze ded at a density of 2.5x105/9.5 cn® ti ture plate
in Dul bec%@%@?ﬁal Essential Medium (DVMEM contai ni ng %&%‘xggéoado Cal f

Serum PNC (1000/m ), STM (100g/m ), L glutamne (0.3ng/ m), sodium
pyruvate (1m\V) and nonessential am no acids (100M. The cells were 15

i ncubatgd at 37C for 24 hours prior to their use as a feeder |ayer for
sebocytes. STEP B: |solation of human sebocytes Human sebocytes were

i sol ated from Der matAfis rgmm@@m@emeﬁ@si@d@#%wewapﬂemaﬂwﬁe%mn skin at

0. 4-0.8mm depth | r he, SKiym revi " . e enriched
I n sebaceous ¢l §'ﬁ§é{f°$§ﬁ§\?§ﬁf§® ‘}se&'d%&l\glsﬁ\é&g%\a/\%rc g?ﬂoﬁggb.ev&lﬁ?ﬁ‘tﬁﬁnn&aq@f)ﬂ spase in
| scoves medi UM g ALMSMISII0pEAdR 481T) Als UbeY 88 aTBiEleenkels et vs L hen
placed in 0.3%trypsin/1% EDTA in Phosphate Buffered Saline (PBS) for 10

m nutes at 37C.comAausds weredoserd B.oi alcetagkeid foe 1ddays. festorgionofy scraped
fromt tissue: W ' : i i : | A Xt ure
(3:1) .ﬂguppl en”gmlec?gw' th “é"’% ﬂ’sg?%ﬁ‘”%%dt daly ek ﬁ%%?%wé@tgmgﬁg%??%éd human
serum (HS), 1 M sofi)frequepeyotwkiskerpnaeament agrtbedésiorart side (dativg/ toithe
insulin (10g / rocortisone . ) +/ s chal er. oxin (100g/m),
L- gl utam ne an%%ﬂ?§%ﬁ StSFOgeséhéﬁ'% r%tgdgg/ho tsae?\;r%gjaa g\/\%‘%&#ﬁ'@%&%’ﬁ@ hr ough
nyl on gesh (100 por-|¢2)$bn&-)qu?ntﬁemer nin‘éagﬁdntﬁnts?moH:ﬂ\ylon/rstfemgﬂmnd@/d/hiidkela\/l and
counted. STEP C tures of. n sebocytes. 54 03/040117 PCT/ US02/ 35340
5 Resul tant celM&cC oik'}i‘qrﬁ%te %ﬁﬁ;ggqegd?'h?t?%;ﬁv?ﬂo(?c‘gx}g‘? 8elgeR _9[§I°<§t“é9j’39n the 3T3
feedensl ayers @hisksid HclabRe oNwhisRYY fuBBIES WRdARE paBitidh 3f fifnade. 37C

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

observer.

The resuits 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
D9 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+ | 938+ | 98.1+ | 100+
2.8 15.8 19.3 14.0 5.3 0.0
Cmpd #31 0 35+ 678+ [ 985+ | 100+ | 100+
(246377) 3.1 9.5 3.7 0.0 0.0
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and 5% CO2 for 3days (Phase |). Following the initial growmh period they
were transferred to a transition nmedium (TM that consisted of DMVEM F12
media supplenented with 1nM sodi um pyruvate, insulin (10g/m), transferen
10 (6. 7ng/ M) and selenium (5.54g/mM) (ITS), 2% heat inactivated FBS and 2%
heat inactivated human serumas wel|l as +/- chol era toxi n(&ﬁ‘g’"%'ﬁ) 0(1009/ m),
L- glutam N B Eht i bi oti cs (Phase I'l). Three days | at er’ P were
changed to differentiation nmedium (DM, DMVEM F12 supplenented with ITS,

3,3 ,5- triido-L-thyronine sodium{3nM, 1 %vlv) trace elenent m x and the
choice of 15 diligmpceps4ation agen i .le.4.8avingspy Ul togry rtexbsact J({GWEM ) .
Thi s nmedi um way changed every|3 dayyg (Phasg I11). BTEP D:| Testing
Stinulators or I(m7t9i15,0rs of Sebocytd D43 erlent2.8ti pn1@:&d |Li #ild | Pr®@uct i on
20 Hor r;gnes, mxture—of—hermones—+e—bovime pirtu-tary—extract—et—-eorpounds
to be tested were added to the culture at the beginning of phase I1l. Two
criteria were used to evaluate the ef fEXKAMPLEtI0ese materials on sebaceous
cultures: 1) visual gbservations and 2) .eval uati gn of sebaceous |ipid
accunul ation and &HMRL3S3Y: easSUrement Of FRIUIION of SAbAceqUs DI $YHWNIESIS| et ed
25 using the Ndvep adprgdiatbn ditd feedBE f29er rel i es on visualization of neutral
lipids by Nle red and quantitation by_reading of fluorescence at 535 nm
excitation, 580 nnﬁemlwfbﬁnn@liwge%ofpﬁ@@qt@ag@rqblaﬁé (PwisiscAlbipateusies was

Rad. PiSaphor maddiCq RTLEEE) WBRFIrE G Wi ngiydn BICARGYIE sH0ARY' 125 2 7 °
\l\flbs uzﬁl I obser ?/attiypfisiz&q lint esfeEd_dd _et/alduasii)oc:ﬁ 28x 10071951 cand Q@slsfué alitwre plate (ijn .

t . .
the col 1o ol ariitecanatin gy EsBei Bledin BobEDy PRing Hob Cicectar: | gt
M Croscopy appesshff, laNCY(beQ%lﬂSanM lr( ?:dxiﬁf?/ﬁqn, tt §iRtaifineS0.3HGMI), 's8biup of 35

accunul ati on/inhibition of neu | pids in sebocytes waS acconplished by
Nile red bindippgvatesdmMBridchonesseotial @mirgacstdp 6 Jof Theeerlsywers t 0 t est

conpoypds, the cell g~al l i f oW M.,NiJ e red in Hanks
buf f eHgd sal i n@cggaiﬁ%a‘g% O%gqﬁ%%gagéogégﬁﬂs%aé%%Ffjg}n'laggrn@&i ni ng DVSO
and Pl uroni c Fi&bocytfst er 4 hours of incubation, washing and incubation
overnight, the fluorescence was read at 535 excitation

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 cells were gently scraped from the tissue in Growth medium
(GM) containing DMEM/F 12 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 (10ng /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



and 580 em ssion using a fluorescence plate reader. To determ ne whet her
t he conpounds had an inhibitory effect on cell growh, cell counts were
performed. 10 Foll owi ng the procedure descri bed above, sel ect conpounds of

the present invention were tested for visual and Nile red eval uation of

lipid accygysaidipn, Wth results as listed in Table 9. I D No. %
Inh % Inh Visual* Visual* MC5-R 0.4 M. 8 pM. 4M). 8M C50 %ﬁ?%%%ﬁ%HHSMM

764888+++++317nM 806191++++++138nM 67N. T. N. T. +++++246nM 500000No bi ndi ng
840000No bi ndi ng I ncreased nunber of + signs indicates the degree of

i nhi bitgon with +++iResulthRA%lis from me7§t%ve1sbla‘ﬁo'i%eéui:réw@r8%%tbafanblhé' on of
lipid granule formati on. STEP F: T{?val U?'_[ ion of sebaceous |ipid synthesis by
sebaceous cel | s3Ddferdeglayersat 8x 10 Semi ingrewthseiedisimn ard mairtaineskatdy°Gi t h 14C

acetate at a f] o C ratd f.12) €l . ro. rs L0 um free
cul ture medi um édm‘}é/"ccge? Fds}%\%giéeﬁf‘héa%r? 'gcﬁ%l%ec'iné frp'grha'ﬁ?l g@ah%"%fg}egnw%ﬂ" -80C
in glass vial s.trarisférted ©x trarsitibonmedisnc (i) teateabns istethoft DMERIAFJR-méYiar net hod

Bligh, E G d , .. . .J. Bioch Physiol ., 1959, 37,

01 816) it h_ SuPpIAMRIe Mt AT ROBBTLETONALG: SMAAPER i, Barstargn’ Bl s wer
hono jzed In ; ' o™ opf KCl.
The orthn ¢ phdod gl ShaEALAR (BIORNAITS, Haficat iRl Ba RS SRR It o
dried under ar dwat inadtivgted hedah serum gb wedrasor/nehoderattoxim (CHay g (100pgaAB] (0gr aphy

HPTLC) pl ates.  The. pl 40117
( C plates glutarine A onibRiEs ?ﬁghg/\sg I?)?’/ 1% c]!ays later the cells were changed

to differentiation medium (DM), DMEM/F12 supplemented with ITS, 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 lll).

STEP D: Testing Stimulators 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
lll. 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 celis 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
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PCT/ US02/ 35340 5 devel oped by three separate nobile phases. The first was
hexane (to the top of the plate), followed by toluene (to the top) and
finally a 70:30:1 m xture of hexane : ether : acetic acid (half way up the
plate-10cn). The plates were than exposed to radiographic filmfor

vi sual i zatlgp ?/1:)4 I&EI oactive lipid species. For visualization of unlabeled
i pids the pla ¢ re sprayed with 8% cupric acid 10 and® CHE /a4 Q)n a hot
plate. Quantitation of the results was done by Image Pro Plus 3.0 (Media
Cybernetics, Silver Springs, MD). Follow ng the procedure described above,

sel ect sorrpound%onfnomemawwsmso BNEPldroRicwaRe. et 8MoliR oflif®idatibRhi bi tory
effect on differentiation of 15 human sebocytes. Visually, the stained cell

cul tures treatedvashing ansriperhation ayamighb tee ﬂé@ﬁ?ﬁ?é’ﬂ@ Wass EagE cak Pah @xcitationi pi d
granules in seborylsBoGiitdibRhsing &' luBisd8nge ARICREAIRY. 16 BIRRING wildlfies 2™
cell s exam ned 11 pi d syn R revea e I'tion squa ene,

chol est erol est thescampbunsds hadtasrinhibidery effeaton eell glyownl'aaheﬂaotlmtswe;el abel ed

| i pi ds separ at eg @/ HPTLC. The cell panels 20 were quantified by nmeasurenent
of the intensit "befnds using image Pro Plus (version 5.0). %inhibition
was caj@gul ated based on the difference between treated sanples and vehicle
treated controls, wth results as |isted jn, Table 10. 25 Table 10

Li pi dl nducer Cel | SexbglieWng g ipreregs (s Q%?ﬂﬂbﬁﬁﬁpg&%eﬁeéﬁ?&%%ﬁ'wst%@hﬂ & Bovi ne
F/ MLOO/ 100100/ 1@.%sehtt.mérﬁabu weré Fdtdd ﬁhqlsﬁatsf{dﬁmﬁé\@é/a%&@%@n

UnknownF/ M75/ 6885/ 80 Wax ester F/ M70/ 5067/ 42 TriglycerideF/ M IVPLE 11 57
accumulation, with results as listed in Table 9.
15 TABLE 9
‘ IDNo. | %Inh | %Inh | Visual* | Visual* MC5-R
04uM | 0.8 uM 0.4uM 0.8uM ICso

74 72 100 +++ ++++ 154nM
76 48 88 ++ +++ 317nM
80 61 91 ++ +H++ 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
cells were than scraped from plates and frozen at -80°C in glass vials. Lipid
extrartion was completed using the Bligh- Dyer method (Bligh, E.G. and Dyer,
W.J., Can. J. Biochem. Physiol., 1959, 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 KCI. 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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WO 03/040117 PCT/ US02/ 35340 5 In Vivo Eval uation of the Test Conpound Effect
on Sebum Production: Human Skin - SC D Mouse Chi mera Mobdel Severe conbi ned
i mmunodeficient mce (SCID) provide an invaluable nodel for skin

xenografting. These aninmals are devoid of both T and B cell imunity. Human
skin graftswonsf@hifd mce retain human cellular tissue 10 g SR8LS
i ncluding skin inmne cells, i.e. Langerhans cells, nmacrophages and

| ynphocytes and al so part of the engrafted endothelium ( Kaufman R ,et al.,
Exp. Degmatol. 1993: 2: 209-216, 1993).. These p rties allow for the
Study of physi ofStFiaasd HRUTEE SERTRR BEPIER 3 EshdNB et aSHIRIERE I Thedeb 5 1 0
a test compoungs int%ISERAofwdbi@ilichb (I Mesalilianpa 70:50:1 fuahglppc d

m ce (Taconic, Germantown, N.Y.) were used for rafting at 5-6 weeks of

age. Full thi ckhexanensther Tasetiaiacigihall way uprbe plate-40cmp. Bherplatesi werethaor man
Dor mat Th . ) g i q

an'[ irranyg(r)r:a iCcs ?p%gﬁogfﬁp?x%ﬂg@ra gﬁ{cglr'rym n, ﬁ%\ggt?)? odrgg? ﬁ?éﬁ*@q'blﬁ%%tﬁgﬁggg@s) in
Dul becco' s Modi ViswealizBtioh of Medbeled (ipEMe plafes weFe sprayed gvithsd% chbtiptacidal ski n
- 2.0-2,5x1.0-1.5 fted h ft b d sut d usi
2.0 o T Duri nseharehen prot B OUEHBSETEY e r s aS onBiv Btpdeiiey o
m xture of Ket gsjgg 3(@(M5diﬁ!ll‘g%eh%ﬂhts.®iv€h$briﬁg{]sdME).WDUH 25 (8.0 g/ g body

weight). It is well accepted that the wound healing process of the
transplanted skin in the SCID nouse takes one nonth, at which tine the

human skin can be ysggyf th@’bP@JeidUF‘é‘&ésdcriBé'&BB&?‘e’?se?ﬁét@érﬁﬁ’oJrﬂth gat there

is a gradual regeneration of sebaceous glands in the transpl anted human
skin and that J0es¢rddrvegitionaeretested for theirdgbinitoniedidctonidiffetardiation obum at 7
weeks shown Fgg,g ' . SQ{E& S f the
o] ands%swas obseh%\/eadﬁg% nt hﬁ%@yﬁbgﬁgﬁﬁ?ﬁé@ﬁm et%qijg)gﬁscérﬁ‘é’t% MHed their
capability to p7ddosvednompleteplisappiearaneb ofigid grardesjinaetatye cultgrese
expressed huna i

Chel ¢ max mum Spie aseyelBay GESMalT ¥Rt SARE CRIR pxe S i Pufesis;
inhibitors of sesedRdibidnosl sqaaient sctotsbterol &S gl wéix est8rs, 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 0.6uM
Squalene | Cholera toxin & Bovine FIM 100/100 100/100
pituitary extract
Cholesterol “ FIM 85/64 88/76
ester :
Unknown = FIM 75/68 85/80
Wax ester * FIM 70/50 67/42
Triglyceride “ FIM 0 0
EXAMPLE 11
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WO 03/ 040117 PCT/ US02135340 5 STEP B: Method of treatment: Mce at 2-3 nonth
post transplantation with human facial skin were used for the studies. The
graft area was treated with the test conpound at the desired
concentration(s) dissolved in polyethylene glycol-ethanol (20 I/2 cnR).
Control s wewe dso@afzed wi th vehicle al one. The test conpoup@sysesgsapp!ied 10
dai ly, excludi ng weekends. Sebum secretion was determ ned usi ng Sebutape at
15 days and 30 days following treatnent. STEP C. Termnation of the

experiment: The termvnatlor; of thfe exper i.ment was, deter i ned el imnary

bg/ pr.
clinical® 15 eval ud tionofthe Jest Compoundt QN:t i e

human skin grafts were exci ﬂ%a?,rsk,f,epg;@wb@égmmlmre col l ected
for histological eval uati on. NDT € particularly, Zmm EW {d@ﬁ bi opsi es were
OV

prepared and used foSevweqomhmemlrmnunoqﬁf@legque@@l? tadl invalpable
Cyrtesss' ond {JhAR 14 SRESEobGRINED: TS FFRaPatielon pu shi B

col I ected 2nmm pumaianity. oiﬁsmaa s)«e‘rgaﬂbmsalm nnhwnethnrahhmanrﬁedulaﬁtuyaiel pl at es

in KreI%ﬁ buffer and | a et{@?%\n % f“14 acetatef r 3 hours.

Fol | owi'Hg this I3FRPD Y EBF'H@"E e %méF eslseapaiophages o5
bi opsi es pool ed,andinghHerdyt e§%d@§tﬁpéﬂ’bf{He@r@rﬁéﬂr@ﬂbtmumeadfhﬁn(h et
extraction and analysis %bHPT was the sane as described for tissue

cul ture derived abeEXPs Derpatobi99: 2ne0%P8R.998L thasermrprertigaliew ferdhpound #74
f th | and
of the present V%Pbﬁ%%l%éal@?ﬁ?&%ﬁt%loé Eﬁ ré}s;bﬁ b bPRurRAn §ﬁn%ﬂ9 og " ﬁn

act|V|tyfoIIovmng 11 y treat |ntransp ant ed

SCI D nouse. Vi stestcempoungt i on of the sebaceous gl and fol | owi ng topi cal

treat t with 0.1 %solution of conpound #74 resulted in visible shrinkage
of the sebaceous gland and down regul ati on of sebaceous |ipids. Topical
treatment for 1STERYS M¥thod bhtréhsmliémtaﬁmh 0. 005% sol utions was not sufficient

Lo donn a2t e, e b S s RTES (§ots HAe S bl 0T °F
anal yzed using ih§at Bist Weelasofl dge. aFulll thiskeshsinumemdfagial dkin WasaMavédd to
A nhibition nu ~Oe4 rsnma Lgmglg Iaséc(;'rgnarneég}nka\l/tgmte? T%gr;‘(%os!h'avings 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 MC5-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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Table 11 Effect of Conpound #74 on Human Sebaceous Lipids (11 Day Treatnent)
Lipid 4nh @0. 1% nh @0.5%4 nh@ 0. 01% Squal ene 7000 WE 801025
Triglycerides 5000 10 Table 12 Effect of Conpound #74 on Lipid Accunul ation
(30 Day Treatnment) Lipid%nh @0.05%4 nh @0.01% Squal i ne7382 Chol est er ol

Ester 2144 s9386 Triglyceri des9075 Chol esterol 823
Ef fect of W%Jé%hﬁtl#m on Sebaceous Lipid Synthesis (30 Iﬁ?%@épﬂgnt)
Li pi d% nh @0. 05%4 nh @ 0. 01% Squal i ne9080 WAx Esters9386 Triglyceri des9075

Chol esterol 8233 As shown in Tables 12 and 13 above, both total sebaceous

l'ipid saccunul agTop BAMEtASd BPYéatheAthesi s of sebaceous |ipids was
significantly decreased follow ng 30 days of topical treatnent with an

0.05% and 0.01 % 2Miselati2i3omonth mhﬂaumawtwn wih hWoves) feciabskin were @sedh
PCT/ US02/ 35340 %%lﬁil&g {% ﬁ#aﬁ': QedW AL ORedSith 5P RS EbpblmPdt gnt of an

or al conp05|t|on
desired concentratlon(s) dissolved 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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conpound #74 of Exanple 2 is fornulated with sufficient finely divided

| actose to provide a total amount of 580.to 590 ng to fill a size O hard

gel capsule. EXAMPLE 13 Topical Fornulations A: Mcroemul sion As a specific

enbodi ment of a m croemul sion conposition the followng 15 conponents are

bl ended, w jng as need: Polysorbate 60 20 parts ( 0 from

| CI Surfactggtog 4@% s70propyl Pal mtate20 parts Sorbitan A 2“?”{% %é‘?ts (e.q.

Span 80 from I Cl Surfactants) 2-Ethyl hexanediol-1,34 parts Butyl ated

hydr oxy-t ol uene0. 05 parts Conpound #740.05 parts To the blended m xture is

then slewy addezfélly\wa@ranéi%e@uﬂgg HPTRYC, withi rgfiids, asHistdd i PEb1 fS178R8932T Y,

to yield the emul sion. 20 B: oal cohol i c gel As a specific enbodi nent of

a hydroal cohol i c/%'blééﬂﬁé@PGfscﬁﬁef'ﬁéd rﬁ'@!"ﬁ)hﬁﬁﬂ"@he gl ycol (10 parts by

wei ght), butylene glycol (10 parts by weight), benzyl alcohol (2 parts by

wei ght), EDTA (0.05 parts by weight) and BHT (0.05 parts by weight) are

m xed wth water (74.85 parts by weli ght Tabla|t}. The 25 m xture is bl ended
I

until all the com ,boq.ol 934P from
MmQ to

Goodrich) (3 parts=5y ; - o A s (11
yield a gel. Corrpm nd #.md(o 5Aﬁﬂ{@0h%v ol @ 0.5% e%lnlﬁ’@bﬂf‘l% into the
gel with mxing. The gel pHig adjusted tg about pH 314 AM_03/ Q40117
PCT/ US02/ 35340 5 C: Aﬁﬁ%‘!‘?'&ﬁjs Gel A@ a speci fi cOenbodinent d® an anhydrous

gel isopropanol (2¢—parjse by [Wergtgy TS gdted butyteme ? ycot—20 parts

by weight). BHT (0{05 paris by weight) amd benzyl al ¢ohol .0 parf{s by
wei ght) are then afdiiyiyceritidse 50 0 0
10
Table 12
Effect of Compound #74 on Lipid Accumulation {30 Day Treatment)
Lipid %Inh @ 0.05% %Inh @ 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 %Inh @ 0.05% %Inh @ 0.01%
Squaline 90 80
Wax Esters 93 86
Triglycerides 90 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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| sopropanol / butyl ene glycol m xture. To the resulting mxture is then added
10 Cycl otetrasil oxane (D4) and Organopol ysil oxane-11 (e.g. Gransil GSM Cel
from Gant Industries) (58.85 parts by weight) with continuous m Xxi ng.
Compound #74 (0.1 parts by weight) is mcronized by and di spersed into the
gel with owobievepys m xing until unifornmy distributed. gdrfspfsHgMm As a
speci fic enbodi nent of an o/w (oil/water) cream the followng conponents
are mxed in the anounts (parts by weight) as noted. The final mxture is
adjusted to about pH 2 with hydrochloric acid. Cetearyl alcohol4.3 parts

M crocrystalline wax9.0 parts Ceteth-2EXAMPEENANt 1.1 parts (e.g. Brij 58

fromICl Surfactants)) Capric/ Capryli T,r'J_, | g.ri des (e.g. 3.6 parts
Tegosoft CT from Gol dSchm dt) d yci ne@%—p‘gﬁgﬂ@gmound # 740.1 parts
BHTO. 05 parts Wt er 8As 3% peaiit enfbdiheViflad driieohsios@inN 906 ARCHS theat | on

I nvention, wth exanples provided for

teaches the principles of the present n, ] €
the purpose of FPMASURGFTHA! Exampe q isgermuisiad véthswefidentfinelvedivided lacteseof t he
i nvention enconpasaGRied ot anidifit BESE to SR o ﬁﬂ‘?’siz%d@waﬂ? g@ﬂ?apf%% .

nodi fications as cone wthin the scope of the follow ng clarns an
equi vall@nts. 62 What is clained is: 1. Use of a conpound of formula (H R 2

\ Ra 1Y hj---N wherein EXAMPLE 13

Topical Formulations

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

15 components are blended, with heating as need:
Polysorbate 60 20 parts
(e.g Tween 60 from IC| Surfactants)
Isopropyl Paimitate 20 parts
Sorbitan Oleate 13 parts
(e.g. Span 80 from [CI 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.

61



R is selected fromthe group consisting of alkyl, aryl, aralkyl,
heteroaryl, heteroaryl-alkyl, heterocycloal kyl, heterocycloalkyl- al kyl ,
cycl oal kyl and cycloalkyl-alkyl; wherein the aryl, aral kyl, heteroaryl,

het er oaryl - aIkyI, het er ocycl oal kyl , heterocycl oal kyl -ail cyl, cycl oal kyl or
cycl oal kyl oup is optionally substituted with one

substi tuentg7 %@g@ndent ly selected from hal ogen, hydro;}iFT%ﬁo%uo al koxy;
hal ogenat ed al kyl, hal ogenated al koxy, am no, alkylam no or di(al kyl)am no;
R2 is selected fromthe group consisting of alkyl, aryl, aralkyl,

het ercayl , het@rAnhydious| Gell and cycl oal kyl - aIkyI wherein the aryl,

| kyl , het | het kyl t |
SUhst it od v oh oneAsA sRa-Re Rt e uERu e £P G Rhi e hy Y
hal ogen, hydr oxy/velgﬂt)(rﬁladdab k@butylenb@)@@ﬁ(ﬂ@tmlsﬁithdgghtl)lant eh(fMSaﬁarPd EpXY,
is selected fromthe grou

am no, al kyl am no or d| al k
consi sting of hytfigh 'ﬂ?g/l g'%’f‘?}l 1 (1.0 pasts by weight b e, ﬁFﬂddeﬂé‘? @Tebcycl oal kyl ,

and cycl oal ky- al; r I
het er ocycl oal kyl gﬁ?‘r‘O éawgﬁﬂélgt/l@né Bf‘yrchMixltusréanb:f %énléesuhﬁgﬁfgigﬂr%& tehg it ddﬁd

nmore sdBsti tuentCyclpta]@péwﬁ@nt Dy)@mi tga@opolwiwmﬂgéag ﬁijdm%l)@SIVaGkqum

i (2l ky1 ) anmi no. al Indisties) P bR BERS TRt o 8inDBus Rusithr Cothahiad
manuf act ure of #74 (mailpaammfve‘igrﬂ) Ismeietomized byfand dispeoseltt intortith géledthby a

mel anocortin receptor se.as nclaiml1l wherein 63 R is
sel ected fromt ﬁ%rﬁtﬁ'PBH?)"E’ﬂP%Fg'ﬂl ¢I°E5‘F‘Y§t?6fﬁi?%t ed aryl and substituted
aral kyl; wherein the aryl or aralkyl is substituted with one or nore
substituents i ndependent Iy selected from hal ogen, hydroxy, alkyd, alkoxy,
trihal bhethyl, Bi&f€ onet hoxy, anino, al kylamno or di(aikyl)anino; R is

sel ected from the 01D SSATE erhbatimBht SHER (ilRteR'crear e ToMRHing Ut od

aral kyl; wherein the aryl or aralkyl is substitute one or

substituents ieateganedtsareymixed @db@ampuom(msd@ewetghw@o}ed aleeyfnalal koxy,
tri hal onet hyl , Mdr@@%g@f&yabo%%ﬂ M g di (al kyl)am no; R4 is
ary aral Ky

sel ected from t h group-consi sting o and heteroaryl; wherein
the aryl, aralkyl o Céleamlalaolydl group |s opti oraﬂl:ﬁpaﬁmbsti tuted wijth one or

nore substituents ipRrdepend setected—romhg-ogen—hyarexy—aHkyl ,

al koxy, trihal omet h@‘c Eﬂ?yn‘@ ’hol, am no, a%pﬁ no or di (al Kyl )am no;
and pharmaceuti cal | aemezn 8bifactamtl t s thereof. | 1.1 parts
' (e.g. Brij 58 from ICl Surfactants))

or

Capric/Caprylic Triglycerides (e.q. 3.6 parts
Tegosoft CT from GoldSchmidt)
Glycine 0.6 parts
Compound # 74 0.1 parts
BHT 0.05 paits
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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3. The use as clained in claim2 wherein R is substituted aryl; wherein the

aryl group is optionally substituted one substituents selected from

hal ogen, al kyl and al koxy; R2 is substituted aryl; wherein the aryl group is

substituted one substituents selected fromal kyl and al koxy; R4 is selected

fromthe group consisting of aryl and substituted aryl; wherein the

subst i t uentWhanis elaaned - are one to two i ndependently sel ected from hal ogen,

al kyl and al koxy; and pharmaceutically acceptable salts thereof. 4. The use

as claimed in claim3 wherein R is 2-nethoxyphenyl; R2 is 2-

met hoxyphenyl; %ﬁeb?a&@h@@hﬁ@ofﬁﬂﬂmkhﬁogrOup consi sting of phenyl, 2, 6-

di fl uorophenyl, 3,5- difluorophenyl and 2-chl oro-6-net hyl phenyl; and

pharmaceutically acceptable salts thereof. 5. The use as clainmed in claim4

wherein the conpound of formula (I1) is selected fromthe group consisting

of [2-(2-met hoxyphenyl)-3-(2- t hoxyphenyl ) 64

2H[ 1, 2, 4] -t hi adi azol -5-yl i dene] - Ianyﬁe and pharnmaceutically acceptable

salts thereof. 6. The use as clainged i aim 1l wherein the disorder

nedi ated by a melanocortin receptocsfs selected fromthe group consisting

of netabolic disorders, CNS dR§orde§s and dermat ol ogi cal disorders. 7. The

use as clainmed in claim1l wherein t di sorder- nedi ated by a nelanocortin

receptor is selected fromthe group‘onsisting of obesity, inpaired oral

gl ucoase tol erance, el evated bl ood glucose |evels, type 11 diabetes,

Syndronme X, diabetic retinopathy, acute neurodegenerative disorders,

chronic neurodegenerative disorders, plexopathies, nale erectile

dysfunction, dry eyes, acne, dry skin, aged skin, seborrheic dermatitis,

rosacea, exgrgshve ear wax, nmeibom an gl and disorder, pseudofolliculitis,

yeast infections, dandruff, hiradenitis  suppurativa, ocul ar rosacea and

eccrine gland diRds sedectedgfromiike group sensistimgedalkivh acylaaralkyl. histarearyl, t he

di sor der dj at e a I rti t I15.5€el ect fr.omthe group
an\lS o qéalﬁl}/)g/l: h?tgrggg}%?ée)%gyl fug? ogc?gal e1- %lgyléc?%cqgalﬁgle nd

consi sting bra uco nce, evat ed bl ood
gl ucose | evgtisalkilvalRyll Wheieabglcesylpaalkyl, heteroaryl, heteroaryl-alkyl,
hetérocycloalkyl, heterocycloalkyl-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;

R? is selected from the group consisting of alkyl, aryl, aralkyl, heteroaryl,
heterocycloalkyl and cycloalkyl-alkyl; wherein the aryl, 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;

R* is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl,
heteroaryl, heterocycloalkyl, and cycloalky-alkyl; wherein the aryl, 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;

and pharmaceutically acceptable salts thereof in the manufacture of a

medicament for treatment of a disorder mediated by a melanocortin receptor.

2.  The use as claimed in claim 1 wherein
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Syndrome X. 9. The use as clained in claim7 wherein the disorder nedi ated
by a nelanocortin receptor is selected fromthe group consisting of acne,
dry skin and a seborrheic dermatitis. 10. The use as clained in claim]l
wherein the nel anocortin receptor is a selected fromthe group consisting
of the melanocortin-3 receptor, the nelanocortin-4 receptor and the

mel anocortin-5 Redsegeleated f6dm the group consisting of substituted aryl and substituted

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

R’ is selected from the group consisting of substituted aryl and substituted
aralkyl; wherein the aryl or aralkyl is substituted with one or more substituents
independently selected from halogen, hydroxy, alkyl, alkoxy, trihalomethyl,
trihalomethoxy, amino, alkylamino or di(alkyl)amino;

R* is selected from the group consisting of aryl, aralkyl 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, trihaomethoxy, amino, alkylamino or di(alkyl)amino;

and pharmaceutically acceptable salts thereof.

3. The use as claimed in claim 2 wherein

R'is substituted aryl; wherein the aryl group is optionally substituted one
substituents selected from halogen, alkyl and alkoxy;

R? is substituted aryl; wherein the aryl group is substituted one substituents
selected from alkyl and alkoxy;

R* is selected from the group consisting of aryl and substituted aryl; wherein
the substituents on the aryl are one to two independently selected from halogen,
alkyl and alkoxy;

and pharmaceutically acceptable salts thereof.

4. The use as claimed in claim 3 wherein
R'is 2-methoxyphenyl;
R? is 2- methoxyphenyl;
R* is selected from the group consisting of phenyl, 2, 6- difluorophenyl, 3,5-
difluorophenyl and 2-chloro-6-methylphenyl;

and pharmaceutically acceptable salts thereof.

5.  The use as claimed in claim 4 wherein the compound of formula (II) is

selected from the group consisting of [2-(2-methoxyphenyl)-3-(2- methoxyphenyl)-
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2H-[1,2,4]-thiadiazol-5-ylidene]-phenylamine and pharmaceutically acceptable

salts thereof.

6. The use as claimed in claim 1 wherein the disorder mediated by a
melanocortin receptor is selected from the group consisting of metabolic disorders,

CNS disorders and dermatological disorders.

7. The use as claimed in claim 1 wherein the disorder mediated by a
melanocortin receptor is selected from the group consisting of obesity, impaired
oral glucoase tolerance, elevated blood glucose levels, type 11 diabetes, Syndrome
X, diabetic retinopathy, acute neurodegenerative disorders, chronic
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.

8. The use as claimed in claim 7 wherein the disorder mediated by a
melanocortin receptor is selected from the group consisting of obesity, impaired
oral glucose tolerance, elevated blood glucose levels, type 11 diabetes and

Syndrome X.

9. The use as claimed in claim 7 wherein the disorder mediated by a
melanocortin receptor is selected from the group consisting of acne, dry skin and a

seborrheic dermatitis.
10. The use as claimed in claim 1 wherein the melanocortin receptor is a

selected from the group consisting of the melanocortin-3 receptor, the

melanocortin-4 receptor and the melanocortin-5 receptor.
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