5NOVEL 1, 2, 4- THI ADI AZOLE DERI VATI VES AS MELANOCORTI N RECEPTOR
MODULATORS CROSS REFERENCE TO RELATED APPLI CATI ON Thi s application
clains the benefit of U S. Provisional Application 1060/337,927,
filed on Novenber 08, 2001, which is incorporated by reference herein
inits entirety. FIELD OF THE | NVENTI ON The present invention

provi des novel 1,2,4-thiadiazole derivatives useful 15for the
treatnent of a disorder nediated by a nelanocortin receptor. Mre

particulgrly, thewRINPRUTIHADIAZOLE DERNATIVESWS MEIGINGTCRUMNRECEPTOR
the treatnment of netabolic, CNS and'i&&g&bghﬁggc di sorders such as
obesity, inpaired oral glucose toler ; ted bl ood gl ucose

| evel s, type |l diabetes, Syndronme X, diabetic retinopathy, acute

neurodegeneratlve di sorders, chronic 20neur odegener ative di sorders,
pl exopat hi es, mal e erect PR@%E%ENGET%@JQ%@APEU%T‘@Ny ski n,

aged skin, seborrhel dégé‘ﬁpﬂ@ét!oh %ﬁ@ﬂcﬁﬁpésﬁd&%mﬁém Slitation

nmei bom an gl and di sor seu l'iculitis, yeast infections,

dandr uf¥G hi r adé®/387, 827s,dtﬁ§mnei‘ﬂ¢v@mbe68&|?&91m\dy@lt@anmré@drhyrrefegermd
di sorder. ZSBACﬁ,g%gﬂl]\l EhtrdiiE 1| NVENTI ON Mel anocortins are

neur opepti des that arise 1“ m pro-opi onel anocortin (POMC), which is
nost preval ently expressed in the arcuate nucl eus of the

hypot hal anus, pituitary | obes, I tus sol ari us of
the brainstem [Gantz, |., et aaﬁﬁl' i ﬂ g, Expression, and
Gene 30 Local i zati Gihesresantioention movideroeyet 1 2»4%@@91!@@ dem-fatrﬁww@i

Ch 993, 26 7 H,
B N, 13a- Vit aine At d SatordRERRPEY BRI PERHA ooty yird ST
Mel anocortin r epmmulaﬂs. they capspinds olthe presentiinvedtieryargiuseivlior the t@@ment

Qpin. Ther. Patgnis. 200Q.c M&&ma@iog{c%or%@ﬁ%%ar g &Qkébd? &l n

five types of nelanocortin receptors
coupl ed recept aglecose dalerande, pleyated bisiog gusase @V@Sdu%ﬂldzﬂbétasyﬁvwemﬂhe

M4 and M5 receRffbfic ﬁOWWUtQ'n%EFQHIQ%Br{%%tNEd iR, %thra@d 1

5spi nal cord, whereas receptor ocate In the
hypot h&® anus. [r@gmdeggneratyg dgqorder%Lpﬂﬁxgpathrpﬁénmnp@&q!ﬂsimcpgn dry eyes,

sel ectively actjyat sm a@%'éhﬁ%b%ﬁfﬁmb esmﬁ@eruééée% Q*Hel&%"bﬁr Whx,

Neuro 2A cells. (Ada Mol ecul ar Brian Research
1996, 36, pp 37 mmborwsustapégﬂsovdeapsemf@ltrdﬂmwefast infgglionsq dendrgtf.rer |y,
R B. and Cone, {plyenitddy Ppﬁaﬁ%\cbbﬁlﬂ sackd Hhd e%cn:@glég@&sorﬁgﬂ?’os) ACHT

is aless potent activator of receptor than aMsH.
R A H, Cone, RD., Burbach, J.P.H and G spen, WH., nol.

phar maggpl ., 1994, 46, pp 118§A@;p(g@buﬁdjlgpl\ﬁ@ rw@m-@mis activated, |
in order of. degree, NDP CHT (1-39)=13

MBH >> yMBH (The MY %B@@ﬂmﬁﬁf%%‘gﬁ?%ﬂﬂges @éﬁéﬂseﬁf’%" Proepiemelannoerin
Press Inc., 15(pbes wHith id mos?ﬂ'@@aleu@h@}pre\ééed ARA4 Arcdéi) nucleus of ki

whol e anlnals studles in the t sciatic nerve crush nodel have

denonstrated t H&QO“@'WHPH‘@P@Q? gs, q0d the UGS drRGHSSoRRYS ohthe he nost
potent of the AﬁaTdétéiﬁqemﬁl IpePill, desiecuidr CIbriny, fsxgamsiow érrd)mah@s nerve

t | 20branch t d t
ot al 30 The EnherUEHonSEs BHYr YPGaHaTE RB": HUNEoT. AP, 465,

Relatedtothe i f @vﬁlrl . r
Phar macol , 19&13%@4842& '722 1q;]eg@béﬁ\%’f&r{?@(Ijnecrf']\ﬁy;d( MWB%Hdﬁtﬁanﬁﬁ a'?rlld(])n

by Mel anocort i ﬁmthﬁlcrﬂédﬂﬂw‘!@ﬁt@#w&\ﬁ’%ﬁw §ﬁ rfdefaamdgemeptpmean'ons

In Vitro, Pept

et al . - Neb SRpeS BgieiscblOR Eip Qe het Soene oo 1. &r-7el.

Different Route of Delivery, Eur. J. Pharmacol., 1988, 147, 351- 357;

Stran F. L., et J j

Neur o P scul ar Growt Aoaf %@&g&r)%mé Ld f\%htgﬁef&?ﬁ;ﬁérﬁ%oﬂgbﬁgg?&%%,(mﬁﬁ%x )

Furt her nore, rwhidvarequ:fotemtmplédJracEptors thét alirpositively niadulatey adenylate
cyclase. The MC4 and MC5 receptors are widely distributed in the brain and
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15activity (an exocrine gland with holocrine type of secretion) was
shown originally in rats. Mre particularly, the studies showed that
renoval of the internmediate |obe of the pituitary (which produces the
POMC peptides) resulted in decreased sebaceous |ipid production, with
conplete restoration to normal levels after replacenent therapy with
aMsH (Thody, A.J. and Shuster, Nature, 20237, 346-347, 1972). In a
study of rats follow ng total hypophysectony, treatment wth aMsH

astorat Pon of RCRRoHIRBRO N IES HAkblel Bo Bt PR b s bupothafgmus.

with a conbinati Buntf |.2{EH anda.] abtdsCereogstof iseliytively dotivatsdbyloMSH

S., Endocr. 64 503 510, 1975; Ebl

and Skinner, J.,285ERdeiyce ngifite fytaro) ‘%E n @9"7@)25‘ ‘Fﬁqﬁtrﬁcgﬂ&ﬁa'geg&ere
the MC5 recept orweeusﬁeé@h%gé@fcﬂ LTS 3vo44dmnhw R.GSWRMAd g frect
in water repulsion and therno-reg ul ation, due to decreased productl on
of sebaceous |Ip'i-% M@hﬁWG"WR@ePFd/COMBD MalEndaeanol., 1994, 8RB 13

RE., Loy £

The I\/CSQr ecept or 'S knomn‘sté(je Sesgléhtraecggaetd'] %ﬁ%r{ég&%%gggﬁg“qg ands,

and may be i nvol (Adan, ﬂ:M—hé:wnggBL&thbadf. Jtﬁ;ﬁaﬁﬂds@baemdﬁfsiﬂh‘pl
synt hesis. Human R h b Jd
V., Miceni ece, hw%q?l)'ef%f %@%pq@?ggg@n h%l ophy ?éceelbtggs a%omﬁ m%ﬂ%

866- 35873, 1993 dedeeayWNIDP ~pi-BISBITCACHT (M25) RatdSINACHT (1u88)+ B MSH >>

sebaceous gl ands e sho rotein S
detected by 5i & Mhienr e Rrosriaevsere hby Eon Harha BEss In.,
(Thi bouimt, D., ﬁwm’lghzo@ lOheanW., pe449-£p1g, Z. and Cawson, G, J.
I nvest. Dermal & 115(4), 614-619, 2000). Human sebumdiffers in-its
conposition fromother manmal s. The main 10lipids in human sebum are

tP rigl ygerE i de;t wax a&%aegjrﬁgsw@dxgﬂigtgﬁaeeclig%c&rﬁe cn.e@lnwmdw' have T.,
oci , rauss ene

instance i s not 9e@aRRirated thﬁ‘r@@r‘ﬁ‘éﬂeés% fteﬁ’"{w‘@%ewbg‘?cgﬁsa?e B'PF'el?Ot%Md
beaver. Triglycef lh@@\;cwuémedi Petides) .pg.grﬁmmcmpmnd@és Mtbrﬁﬁtyum i's
poorly represent ed i.n ot ecies and in gp]g% ‘S/ \ nzee)
appear €%t o0 15be PIRHERING: f”ﬁﬂg@n{}ef AgRermates: [Bilamasive eg;a %@‘i"lﬂ"éﬂj
Rev. 69, 383415RedAR88) of SMAEEMHSEr mﬂcammrérs RRASBI 1R Méh@sHs

eLLeSts e R b ke B £ BRI ﬁemz%r

rabbit adi pocyt g8 diMEURSS, bthall fmmfuaénoﬁmyw&éﬁado&ﬁ%@mu&é '
potent lipolytic activity Ranmachadr an 203%9 346,

1987; Richter, {pmépina y ’l"ﬁe“""%@r\%’ﬁeﬁqp%%s 5399%:9137110%%175} Van
Despi t gs! i pol yt bér A&l EVELY. mnefﬁd%WSH%ﬂﬁ Org 206t ir PépHerdl A" Y

little effect on |1 poly5| s i n i1solated humah and non-human pri nate
adi pocytes, eveReganembaedriferant Beise aE0aivany. Bar. duRhampgcoly, 1988, 147, 351-

Conparative Bi g@éstaW FAelefAb Me}a?%gomﬂ‘h@ FQ&B}S% RYnidhe Ne%ﬁnﬁcuf P

nmel anocortins elrr recep tors I n ani nal 5sebaceous del SYyS

i s not necessarGWfp«P@Hﬁ?‘mfPVﬂ? Bhammas; 'lfh?feﬂ@% rﬁzanﬁﬂmﬁUfs"@SE'@éﬂaus
lipid regulati covery of mﬁ‘?ﬁ@#ifcﬁ aftgﬁf dhvéin Lﬁy is’ shl:nth-:-r‘/%dD ﬁ%ﬁw%%tdﬂn

W099/ 55679 di scl osed 1 Loqui nol I ne |vat ves,

non- peift i de corySkmag othmmlangg@hm@rwwm cetavobgrahf fi ni ti es for
the MC1 and M4 receptors, reduction of dermal inflanmation induced
by arachi donic acids, and reductions of body weight and iood intake.
Nargund et. al., |anBmompubrtne:MfJﬂmcamw@ndezdmafévebnee%targeﬂng
spi ropi peridin usef ul
or the tr eat museons SBte; SaBuRha0AE ot RbFEARIoaIR et

di abet es and sdiXuszar, @y.sit ahctargeted Disruption ofmmefamoeﬂre%l@tceptonseﬂm or

S A SR 5T R R g e

MC4 peptide agonists inhibit feeding behavior in agouti mice. [Fan, W,, et al,,
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20hal ogenat ed al kyl, hal ogenat ed al koxy, am no, al kyl am no or

di (al kyl ) am no; wherein the aryl or aralkyl group is
substituted with one or nore substituents independently selected from
hal ogen, hydroxy, alkyl, al koxy; hal ogenated al kyl, hal ogenat ed

al koxy, am no, alkylam no or di(alkyl)amno; R2 is selected fromthe
group consisting of heteroaryl, heteroaryl-al kyl, 25heterocycl oal kyl,
het er ocycl oal kyl - al kyl, cycl oal kyl cycloalkyl al kyl, substituted

o e M ATbI K ind S VR PSR i o oSy
heteroarvl -al kylsﬁ%%oay@}eoabwlasshmsemgy&lm InsbigddroommyHenalibyin

or cycloal kyl -alkyl group is optionally substituted with one or

30nore substit uefa@% buhtiesigrifisaqeyof s i1l glepf @ May Befdie, mAgiateda the

al kyl, al koxy; bﬁggf%l&d[ﬁ%#ﬁ A, fPﬁ'é%%”Bfﬁ@Fénﬁ%lkEﬁé&s d?ﬂ ocortin .

al kyl am no or di aI Ky wherei n the ar or ara group is
substituted wit hPepf@’eepnrNﬁueif Me[mvpmrueﬂegemm@egsﬁem@fat ﬂ’lyarmlcelcgndgmpm
hal ogenwhydroxy §¥|ﬁ @jl koxy; hal ogenated al kyl, hal ogenat ed

al koxy, "am no, y mno “or di (al kyl)am no; R4 is selected
fromthe group consi sting of aryl, aralkyl, heteroaryi,

netero0yC] 0% K911 ey e EATRGSY SH and REPA S SR rr By

optional | y subststitrufiste piglrﬁelmanﬁfeam! adrenal gimdmsbnt:tmleaéaeinoweé@ﬂdwayl YThe

sel ected from hal o hal ogenat ed al

hal ogenated al kd?'}?g"?é’?ﬁ' %P%ﬁaa %8"8‘?"%? ‘hﬁﬁ"? oﬁcgtfsebaceozsgland

provi defs t hat mmuﬁl(anex@dryé g&hb&ﬁthtmtoe,dnd\l(ybboﬂﬁ&r&@hﬁ@lﬁﬂsm Tg. Id s
olin an

aryl substituted with one h i t nor ;
phar maceut i cal | f”ﬁ'&‘@@b’f‘éﬁ?e%&? P%'{'TLH yeHTe i stidled ghoﬁ?gt Tég@ﬁ%’lal of the
|( PY;ant |2 g\r/]m is furrttéke:ﬁedihtémmtﬂemnomrpwmds pﬁdutéﬁhgm@peﬁwe@yﬂ'e?ulted
erein sel e t roup, consi stin
heteroaryl, het &%%ﬁ’??seglsﬁg‘?’ceoﬂiﬁﬂ‘?Ba?{é'F% P?Se”’ Yomplete restoration 10 normeal
het erocycl oal kylevalsiafier r@y&bmahthuérap?mhwwnmhi% J. @ﬂmwﬂtﬁﬂm,

aryl and substituted aral - (RLis n unsubstityted ar

nauba 2Dt ut ed aPa-He S 14 it B et iaipne ol brepatybectooy

het erocycl oal | citbatritpt GitR 6MBHOBL ML In SR IeHse o«is@&mhiﬁ)dhcwn although full
cycl oal kyl - al kyl ggoup is optionally substituted wiith one or nore _

substi tuents i nERSKERERIRAISPOUR PERILEEPTT YonPHUSGHORYY alifaireainentivity p,

al koxy; hal ogenaérﬁsknaﬁdﬁvéfum me-e‘osfér@ﬂmﬁ%m NShusfdrky), 3NEAR RS
di (al kyl ) am no; wherein the ar or ara roup I's
@ﬁéﬁld

substituted wit®4.&08-530, A5 Eblings Fid, lﬁéﬂif‘&- .0 mndysﬁme@ol efl from
hal 0geRdg hydr ox I

al koxy, am no, E‘ni@f??ﬁ ﬁgﬁémﬁf sf%ﬁcg%l%ﬂgﬁéqv@rgW‘?grseﬁg)ﬁ‘gdg
fromthe group dﬁbﬁted sere gbasivedity display & seyere defecd irowatet repulsion and
heteroaryl - aI Ky t?-n nﬁlﬁf'ﬁ l)ﬂﬁlo%@ltg%creﬁﬁf?rew&ibﬁﬂ#L‘éﬂac@éd@’llpzdséChen W.

cycl oal kyl substit and subst

ar al kyl ; 5wher!éellm. Mh%,\ @pga Araaaeﬁkwom%tpe%h@wwh@néﬁmsyﬂh &lelly91,
het er ocycl oal ky4gg. gsqugﬂcycl oal kyf-al kyl, cycl oal kyl or

cycl oal kyl -al kyl "group 1s optionally substl tuted with one or nore
substid®ient s i ndependently sel ected from hal ogen, hydroxy, alkyl,

al koxy; hal ogenat ed 5 1998 ﬁ&ﬁﬁlt@{!’é( safkh K or
di (al kyl ) am no; 10R1ﬂ!elsw¢sereg‘§d§g Br omthe %ﬁﬁs C(l)ngllnrg% né/da%f%l%)
heteroaryl, hetglandsyandaekpe invelyed thr yeguia 1@9|0f h@msgﬁet@aneeus bigl and
substituted ar %&ﬁﬁ‘bﬁis( Eﬁ}m{aﬁ W% %ﬁﬁ 'cFo'r\E@gn@Eb{éraélEnigbs(@ﬂﬁéﬂéﬁ ]l

aral kyl); where t teroary eterocyc oal kyl

cycl oal kyl - al kMucgniggs. Rs Wikberg, JES., Biocher. &apys Pﬁfb@pmmmeag&m&sﬁ one

Or nDrg substi ﬁﬁ&gg R ENA ) oxy,

al kyl a%al koxy; %ﬁg‘lnt%ggr)fa e a?’ﬁg'fe,gxﬁe%fg‘g%g?‘ erh al k(ﬂ).'x é}g&fﬁacé}y&"
glands has been shown by RT-PCR and the protein was detected by
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i ndependent|y sel ected from hal ogen, hydroxy, alkyl, alkoxy;

hal ogenat ed al kyl, hal oc : noted al koxy, am no, al kylam no or

di (al kyl )am no; and pharnmaceutically acceptable salts thereof. 35The
present invention is further directed to a nmethod for treating

di sorders nedi ated by a nel anocortin receptor conprising

adm nistering to a subject in need thereof a therapeutically
effective anount of a conpound of formula (I11) 7 IR4 5(I1) wherein
Rl is sekected fr t i ], r \
ey onrsr o o, PRGN i Bufi¥ls (ritfothor, B! SlHjan,
het er ocycl oal kyl Gmlkahgf.lK Cyng @Iahgfbiamﬂmc@c Uomw_;ﬂ Derinteydl,; 1164 14619
aryl, aral kyl, Qﬁgﬁioaryl het eroaryl - al kyl, 10heterocycl oal kyl ,
heterocycloalkyl cycl oal kyl or cycloal kyl -al kyl group is
optionally substltuted with one or nore substituents independently

sel ected from hal ogen, hydr ox Kk al koxy; hal ogenated al kyl , )
hal ogenat ed al koxy, HHMA se Fé’;ﬂ%ﬁ?%discﬁo”moééf’ﬂ ?‘a‘%ﬁ"?ﬁ“am@alﬁs%—he main
sel ect egy f r om t hgigghi®HPmMER BEthisrh iaPelkrighcérldey) waﬁé:é{érs afd athé{éne (Greene,

het eroaryl, 15hetentycl oal kyl and cycl oal kyl - rein the aryl,

aral kyl , het er odF-51» Dowgings Bal-yPocy b, S"ﬁ‘é?%r’o%yﬂéé“k%‘fo 247, 1970).

het erocycl oal ky|Sq@:Eié)ﬁé fof ¥glafad kot Qiun@)ﬁd%h%ﬂﬂa%ﬂﬁédé wilh ik tion of
optionally substituted with one or, nore substituents |ndepen ently

sel ected from hétteg@H beryar okyglycarigg, whic i axyRioteareRparal o fuarR pebum is
hal ogenat ed al k@yymy %B}é};@nteallklﬂr@%ﬁ&léérar@'lﬁ Alakyl égrﬂhﬂﬁparﬁga aﬂp%ars to

sel ected fromthe group consisting dr ogen

ot or octy| | et Bedatail ShaeRb T hothdoby SN T Pav iy it bal 393HE, 2909)
aral kyl, heter 0%Mﬂeové}%aéwﬂm%hkxav@aaﬁeae%{ fddtybn eénmonga.@é&ant S

opti onaIIy substituted wth one or nore substituents I ndependently

sel ected from haperigm, FCH)%WGRS? both wyiFH (ECRERy M 2nd déT it EE sl ByAnM)
hal ogenat ed al kgxy, té’rﬂ‘h St b@%d%éslﬁé@l“méﬁawmra?&ﬁwcr

phar maceuti cal | ustrative of the

C alts thereof
invention is a )ﬁlﬁf%w )ftaél P%W%ﬁtﬁﬁfﬁv'b'dﬁﬁmafrh?@a%J Lee, V., 428,
phar maggut' cal | 53@9@@%@?1 RiIch@F,'We., 8bRwany, ©f Nbpﬁpaﬂrmegn@lﬁm 1987).

descri bed 30above ustration of the invention is

phar maceut i cal Bespiedipelyimactiviie ingpdents pRG rabis.ofC thh Ea%‘(ﬁmlﬁﬂﬁ gffect on

described abovejqdisan pMaphePaembh 674 han.a%s%ﬁhb@ Ao 5 ‘even at
[llTustrating the i'nvention is a process for arnaceut i cal

conposi ti on congiricentrations 25 higheasy11dt (N d . %oﬁ%ﬂﬂ@g"%@@é&?’béﬂ 46 b 46,
and a pharnmaceu I W ion
are net hods of ?érébZt m%@‘gl‘ig@o Elra?lgrrggﬁgﬁ(ﬁaglc d thi g%gbtg% h BGRA
recept8 in a ssfbpeequsimogrieysteme sdst ”@@ﬁﬁﬁﬁi“kﬂﬁj’@@&éﬁ?\ﬁﬂ’@@méhgumen
the subject a theLapsitibtAkiYafdd ective amunt of any of the
conpounds or pharmaceutical “conpositions described above. An

enbodi nent of the present invention is the use of any of the
compounds descri bed dae&%lynséa; et diCinl WS BBAcafiin W dbg?ﬁsﬁgﬁ.s&sgs&t ed
fromthe 15group consi stin met abol i ¢ di sorders di sorders and-
der mat ol ogi cal epasnolies gerwatwes small eelacylecnasrpaptide Comapkndswhish a

met hodgd or tr e%thgﬂv@d %uﬂmrﬁaar SOhiBES @dtﬁerra&n tahe MO eIORS +e%hwﬂ1 &

obeS|ty impaired oral glucose tolerance, elevated gl ucose

| evel s, type | |de<ﬂmabefiaé%matswa¢!éﬁ@é by argshignaic QF'?%PF%E&S’&F\'RFS of podw|
cord injury, neiaigntiaRl ok in@kE! € neurodegenerative di sorders, chronic
neur odegenerative di sorders, plexopathies, nmale erectile dysf uncti on,
dry eyes, acne, dry skin, aged skin, seborrheic dernmatitis, rosacea,

excessive ear wax, Qﬁ&‘eﬂ%l ghaﬁﬁcﬁbéﬁ%%ﬁ WI@@@!lBi@b@BlsbiﬁHéd tis,
yeast infections, dan ruff, hi dradeni ti s suppurative, ocul ar

rosace® and ecépiropipasidineciasivalies s melanpcaiivjreesptonpganists. usaivldorthe
conpri sing admyRLgh & b GideQsdEndSHYrESS sch BELBAGY! distdtby ait] Sdahl Ve

dysfunction.



(b) inpaired oral glucose tolerance, (c) elevated bl ood gLoose

| evel s, (d) type H diabetes, (e) Syndrome X, (f) diabetic
retinopathy, (g) an acute neurodegenerative disorder, (h) a chronic
neur odegenerative disorder, (i) a 35plexopathy, (j) male erectile
dysfunction, (k) dry eyes, (lI) acne, (nm) dry skin, (n) aged skin, (0)
seborrheic dermatitis, (p) rosacea, ((q) excessive ear wax, (r)

nmei bom an gl and di sorder, (s) pseudofolliculitis, (t) yeast
infectiops, (u) 9 bdandruff, (v) hidradenitis suppurative, (w)
ocul ar rosacea or (x) eccrine gland disorder, in a subject in need

t her eof . DETAI LED DETGiR m“él'e@tlﬁlé riEIeIE foMNRAIThaBEule modulators of the The
present invention.is dlrecte ptuted 1.2, 4-1hiadi zoIe
10deri vatives udBfigfiocPap rFﬁ ‘?{%'CLASJ rpyolﬁ'ugg}ega&o OWEO‘?I elanog

mel anocortin reQﬁlﬁU@l‘thel‘vbélenmrﬂn-ﬂitdcéploys. the present invention |s
directed to conpounds of forrmula (I1) (I1) ~ wherein
R, R and R4 are as herein defined, useful as nelanocortin
15recepi®r agoni sts or ant agoni SUBIMARY OF THERINVEISHON | nvent i on i S
further directed to rrethrgof treatin di sorde dlatedF

mel anocortin recept or'® RJFeS MBP';P”éS ﬁ’feég‘?cﬁQPOWﬂP'é %(ge °(5'|“lé'at(@
treatment by agoni smor antagoni sm of . g nel anocortkn receptor. _
20Pref erably the nel anocodi n receptor i Y@ cted™rom.the group
consi sting of the nel anocortin-3, nelanoc r%and mel anocortin-5
receptor, nore preferably the nel anocor,t)hﬁ\r ceptor is nelanocortin4g
or el anocortl n-5. In an enbodi ment ofRthe present invention, R is
sel ected fromthe group 25consi sting of argh aral kyl and heteroaryl

wherein the aryl, aral kyl or heteroaryl up is optionally
substituted w th onavhereimore substituents independently selected from

ani no. al kyl am no oft 4 1T d oo Bl o MR8 RBIRRRL I o

the grdép consi batemgychilkyl: feterospeioatiky-abiyly Cycipativd cydoaind-alsylasubytituted

Frrom hal ogen. oMY SertpEorhOpE 6 huePisaglder aRra il fAaiardityy,

the group consi sti ng/hgrfelrphehyieroazsddlﬁtemawhaw.l heterocyddaldwb peterogicioalkyl-

2-r pet hyl phenyl

et hoxypheny | Nk CIRER By Gl KBy K g with one g1

anot her enbodi mmsu!pstme@tqdﬁmemwemeéﬁrom hﬁ'@Q%hde alkyloatkaie
rou nsi sti t t erein

Phe B 2701 "oy APAn L i AL BION IR, SRS Nl BE Slefhlhamitt:

i ndependent |y sel ecwﬁﬂ’eﬁfbﬁﬁh’bq’fcﬁé'hyl gmﬁ@r'ﬁ)i‘*}bStﬂé\‘FW“h @EFQ(QD!E}OFG _

trihal onethyl, &Bétﬂ@n%&ﬂﬁ%ﬁent@%@&ed@idﬂh%ﬁphgk%fcy Q"‘g"a%‘su %am no.

Preferably, R s select fromth e@ﬁq oup consisting o ut ed

aryl; wherein tHlegenaied glkdiploaenaigd slkoxyasinanialylaging, srdifatkydanino;
sel ected from hal oggdis salekieh fr@Fn tﬁﬁg% cowgfﬂﬁlfgmf‘ﬁte@’r@éﬂd}’hetaba alkyl,

2- met hoxyphenyl . I n yet another enbodi ment o Bresent i nvent’ on,

Rl i s 4% ected hﬁeaqwq%*m hetesegy cloaldraliolfyclealiod gystoptkyralien. sriatituia
substituted ar ahkyhd suMBILRMErAIRS d(a? ¥ noP in@balitideld BYiQHBnéubsiiagy i t ut ed
Wi th one or nore substituents independently sel ected from hal ogen,
hydr oxy, al kyl a’%yﬂ-oxy hal ogenat ed al kyl, hal ogenat ed al koxy, am no,

al kyl am no Or dl (a'\hﬂrélﬁlfﬂdmateﬁﬁﬂynh@t@rdﬁi‘h@t‘dyﬂﬁ@ﬁer&fyclbﬂ Het&r88cloalkyi-
i nvention, selected fr the Onsﬂh‘@il n@hﬁ? ar yI ar al kyl
and het eroar yI a wriep y't‘?iéy‘g‘i‘%yl is gptignaflys BLReios
opti orggl 'y SUbﬁ‘bl’ééiﬂ:@ﬁiué\mE md@ﬁamdahum&:téwb@hwax@ah Shwrbi?m@d%lkbkw

sel ected from hal ogen, a&{yﬁroxﬁg Ci;%/ oxy; trihal ome

tri hal omet hoxyhaleganated yelegenaiedalkemy 5WW(§'HY'HW'“°F‘?"€F@"HBM}"‘° R is
selected fromthe group 25consisting of aryl; wherein the aryl group
is optionally substituted with one or nore substi tuents i ndependently




5 ° In yet anot her enbodi ment of the present invention, R2 is
selected fromthe group consisting of aryl and aral kyl; wherein the
aryl or aralkyl group is optionally substituted wth one or nore
substituents independently sel ected from hal ogen, hydroxy, alkyl,

al koxy; hal ogenat ed al kyl, hal ogenated al koxy, am no, 10al kyl am no or

di (al kyl ) am no. In an enbodi ment of the present invention; R4
is selected fromthe group consi sting of aryl, aral kyl and

het eroaryl; wherein the ar aral ky] or heteroar grou

opti onal 1% subst i t ut ethegpip eo"i’fé‘ Qgpar @r%%%%wbtswéﬂi(ﬁ%w'ﬂSPm&rﬁ@ﬂ@ent ly

sel ected from ha%@&ﬂﬂent‘&%ﬁéﬁébﬁderﬂﬂy%ﬁlecteﬂ'fﬂbﬁ%b’alogéﬂ h?&r@ﬂ?@ﬂéﬂ alkoxy.
tri hal omet hoxy, am no, alkylam no or | kyl,) am no. Preferab

is selected f ror‘rﬁ@!ﬁ@f’éﬁg@k%dﬁiﬂ%ﬂ?tﬁa agﬁoxb,awno Alkylagyino Oléw&flky!)ammo

heteroaryl; wherein igig @élé(éted)froﬁftﬁé bbb'up%ﬁ’éi&unb%fﬁﬁ}i I 8R! Neteroa
substituted with one or more substitients indepen dently selected from

hal ogen, al kyl aheteraryanakyl, opd sygeaindntyl yfherﬁm the apdsarplkyk befefoab t he

3 br omophonyl o ARy eno RO BKe oA N R ML 0 wih ong or

met hoxyphenyl , beamsubstitueits independeptly Sete@m fwrub'@lmyn., hydroxy. alkyi atkoxy

2-nethy|benzy| n Y.

2,6-difl uorophen@i‘?dgg%tgé-ﬁ@?lfﬁ é%op enywzgmﬂf é‘ﬁ@%{umqé% and
3-pridyl. Mst prefepwmbided R4 when s%arybs@atttﬂieam'megmchncams? 3¢ ang)
of phenyl, 2- net henyl and

4- et hoxyphe §1u¥LtR$\QQWIth Oﬁe rﬁﬁ{gg}é}, Hﬁ%ggl 'r?erﬁ"z H@hﬂ@%ﬁpr esent

inventi ¢ R4 |s sel eemcémarmemutiﬁe"}gaqsgptabl@rﬁglt%ﬁemyfof aryl, aral kyl
or heteroaryl; wherein the aryl, aralkyl or 30heteroaryl group is
optionally substituted with one or more substituents i ndependent |y
sel ected from hal ogefhe prgsrndsnyentinks further ditsgied to mmmmmwe general
trihal onet hoxy, ¢ ui2qn al l cyl am no, di(alkyl)am no. ;'referably, R4
is selected fromthe ‘group consisti n% of aryl and substit ut ed aryl ;
wherein the substituents on the aryR ne t g wo independently

sel ected hal ogen, al kyl or al koxy. Mor referabl y, R4 is selected
fromthe group consisting of phenyl #TEt oxphenyi

2, 6-di fluorophenyl, 2-chloro-6-nmet hghy engl and 3, 5- di f1 uor ophenyl .

51 n yet anot her enbodi ment  of the pr esent invention, F34 is selected
fromthe group consisti ng of substituted({iryl and substi tuted

aral kyl_;. wherein the ar or aral kyl group is substituted with one or
more séBstituents i NGE dently sel ected from hal ogen, hydroxy,

:: tz: am'a|r1(l§0)(;¥1 dhaI oFe nasetebted ﬂﬂ)fh:hé@bmgeair&tsﬁgbdﬂmi aryﬁEbMam-a!kyl
ot herwi se note, étﬁ@c%gaﬂ{q EF@WH@?@(%W f"@g’ %\)7' %qﬁ’hﬁlgﬂrstq%ﬁmed
r Iecept or i Incl udgry d)ﬂ}subft@tg@graihygwﬂed nbmns?limanéqlaryi asmmsl {zmﬁttmbcﬁéralkyl)
ucose tol erance, elevat 00 cose e abet e
%yndr ome X, diabeti &MFEN ﬁSE&t%?ﬁ’y‘gleﬁ?'8a%ﬂ%§‘8§%ﬂ@&&aﬁ%"%‘F%‘r%l%
ghr ](c)nl 25 _15neur calleg epesaikyi vecydioatiyldaiys gropp &xaptiondilly aabstitutee with eaé bf e
ysfuncti on,

e e acne eRoLr he|
dermatitis, r os'ﬁ% 336%” BelisIngep e\ﬂgénl?(x;}ele%%g?%)ﬁwkﬂaz%eﬂ Rﬁ @Y‘d%"‘o’m
pseudof ol |'i cul |halc§geng¢eastkyll, hdlegﬁmtadsalkqtamﬂmm falkytandntadedl(alkyﬁammo

cuppuralve, 06Ul 21 RS PRI FH81 bR AR e § o

i ncl ude, but arsabstddents ind¢petdely seieetadtispm halggeny bytroxyablkygl albm)s/e

Synar ol . s MolsSEef At o SGERGes SRl el B Bl Rionis

di sor der s ' 25i ncl udg? islsetected éron'othe giquptoedsisting ofl apyh eralicyl rhetéroapiat hy,

i sorders. ana RERHAIYELSSES Sl erbero PRk EIRRAN Fonaoty.

alkyl, substituted aryl and substituted aralkyl;
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15syndrome), nultisystem degeneration (Shy-Drager syndrone), chronic
epil eptic conditions associ ated wi th neurodegeneration, notor neuron
di seases including anyotrophic |ateral sclerosis, degenerative

at axi as, cortical basal degeneration, ALS-Parkinson's-Denentia

conpl ex of Guam subacute sclerosing panencephalitis, Huntington's

di sease, Parkinson's di sease, 20synucl ei nopathies (including nmultiple
system atrophy), primary progressive aphasia, striatonigral

degenerati on. Machadq; i i no, La.t 3
and ol i v%pont ocer ebeﬁ"a}s?é@ﬁgg%%g [ dn'{se,té?%rﬂl @egérgg&é{%uh%ré%g&?g@ﬁ

di sease, bul bar beieropwinatkgkalkdyh aycigmiiys g, cysioakglialkagtogpis mption By substiiuted

muscul ar atrophy (Kennedy' s di sease ri lLateral sclerosi
famlial spastic” r%{ﬂf{oé%?”g’,s '%’?ta?‘”d&B%&?‘M% ec&qd;fgoa{gg?logen%yﬁroxy,
Kugel ber g- Vel andalkyl, diliosp$eiogetayed diag, Matogdhsted sikoxySamibpdikylgintrease,

famlial spastic .g&sgas,eé. Wohl f art Kugel ber g- Wl ander di sease, spastic
par aparesi's, proyPE¥VBOy| tifocal | eukoencephal opathy, fanili al

dysaut of@mi a (Ri | ey- RAys sejea@t oioe) theafrouidraisticl sitrsasartl, Aelaredyamalkphlt

not limted to Creutzfel di-Jakob, Gerst n-. 3QStraussher - Schei nker
di sease, Kuru arﬁﬁf"'f’%féﬂTa"‘fVL Jqs ityted ?@L‘?ﬂﬁﬁ?mmeg arali;yi @sl?d‘%éﬁ"é‘i"?ﬁt'tmed
pl exopat hi es i nadrydeupdudstiBedosraikligs, nultifocal neuropathies, sensory
neur opat hi es, notor neguropat,hi ea%l@s%nsor

-t or neur opat hi es, .
i nfecti ons neur opat hWB¥ENGES Eﬁﬁgﬁﬁ'ﬁg@fc@éﬂgﬁé)‘ﬁ @548 noni c
neur opat hi es, demieialinaitsngtes aith opabhineee dubsmlierds MPepdndentpselbitad &

to Gull]_ain-Barre syndronme ronj ¢ inf ry demyeljnatin

pol yr adiPcul oneurha'ﬁﬁ%/%&y&oﬁ't %Eﬁ' éi?ﬁw é'}lﬁi%q%"?{?g%}- ﬁﬂﬁ?ﬁ@%&“‘%&?%‘g@s,
Sneur opat hi es i afkWassholy didikyamindeur opat hi es i nduced by _
P e e ot ooHEn bR SR e b MBS el ™
I agera_ti on agd smgmah?ﬁdwmﬂemmd&mm hate%abn%;dromemyioambﬁy;es,
endocrine an r.aneopl ast neur thi es, .and ot her ne t hj es
such as Char colto -m%“é'?aﬁc?@%ﬁﬂ?%e@%e@a%&’?mﬂ?a' ag:nnct?rzfﬁ{a%o a'i"l"gked),
Friedredch' s ataxi a,prowdesiciat uehiRC i$ eyksubsttuteniphith, oriediatagensardi REig 36yl
adr enonyel oneur gpat.h i I i i j,erine-Softas

neur opg%/hy (typﬁ@sg&t”gér‘?d“ %?e%éﬁﬁgﬁﬁbéﬁhg%@ﬁﬁ%@gbﬂand di sorders of
the cranial nerves. piduiiediister that whep Rl resthylphér and B® ischethoxygtenyi,
‘ "hal . b. i ncl L ne. , vl
ro. Used herel n, TERS- Fubfect ottt Yuptonhbg o SGL hBAI noniSaels

substi t uent gr caliy, heterdaydealkyt, hatepgdayclonlitylralkyh cheleblioh aicisalkydatiyl andng

one t Oei ght ms. For exanple, alkyl radicals include
met hyloz,get hyl , %?’%@@P?gbgopropyl , butyl, isobutyl, sec-butyl,
t-butyl, pentyl andwherein th&kearaikyinhetemoand. heterpayeloalisyl odcyoidagybgroup én

used with al kyl [ é‘r‘ﬁgb%lt LA i

carbon at ons. é%iﬁ&?é‘?”%mﬁ@g‘ﬁ@&xﬁ& er '%%Fehg Iﬁegﬁﬁgﬁgwgéﬁg%{rjtfmg}
a substituent dwlegpn, hytdemxy, alkycalkere; Baipggnatad alnd helogrpated alkbxw manino,
chai ns conpri 5iaﬂ&aﬁ%6 ,-(gk kil bon atoms. Sui t abl e exanpl es

i nclude vinyl, 1-pr olﬁ)eny , 2-pr of)e_nyl, 1- butenyl. R

2- but &8y 1, 1- pent enywhergintieerng gyaup ig syubsited witheprig or ragre subsiityents.
Simlarly, the; iRl ¥ebea froMIRAIBGEN, LCaIRExyH

subst it uent 30‘@%&%@%&%?%‘3&{%% Eﬁ?éi gﬁgx}gn(;&gb? anxg‘ﬁeegﬂiefr[(a;%;alﬁyl,
chai ns conpri shalge tated dkay.gming afiyteming erdiGlkBiNiBs] e exanples

i ncl ude 2-propynyl, orgrdpdbde¥ltically ad¥ebtéBle! saitd tiefipk.ynyl, and the like.
As used herein, unless otherw se noted, "al koxy" shall denote an
oxygen 35et her radical of the above described straight or branched
chainagl kyl - groups THEqlie 2 AfRhEon SRiLr e Gd Y methoR i i
sec-ba oxy, t-but.oxy,eqfrgeﬁxyl ox'yn and t e'r?rﬁt_e. rg_e. 0_ @r%séﬁﬂ%célaorders
herei n, unl essmediataditysameignosertin reneptas campasieg admipistening kead subjectdn e

need thereof a therapeutically effective amount of a compound of formula (1)
7



containing one to three additional heteroatons independently sel ected
fromthe group consisting of O, Nand S; or a nine or ten nenbered
bicyclic aromatic ring structure containing at |east one heteroatom
selected fromthe group consisting of O, Nand S, optionally
containing one to four additional heteroatons 25i ndependently
selected fromthe group consisting of 0, N and S. The heteroaryl
group may be attached at any carbon at.om of the ring such that the

result is a stable structure. npl es of suitable heteroaryl
groups include, but are not limted t yenol yI ,RYuryl, thienyl,
oxazol yl, imdazolyl, purazolyl, |soxazol I hlazolyt
30triazolyl, thiadiazolyl, pyrldyl pyrlqagl pyri m di nyl,
pyrazinyl, pyranyl, furazanyl, |ndollzﬂﬁyl Slndolyl, i soi ndol i nyl,

i ndazol yl, isoxazolyl, benzofuryl benzothlenyl, benzi m dazol yl ,
benzt hi 8zol yl, purinyl, quinolizinyi, qui néWinyl, i sot hi azol yt,

ci nnol i nyl, phthal az\‘},';%\ﬁ Lin duinazolinyl, quinoxalinyl, naphthyddinyl,
pteridinyl, and the e. Preferred heteroaryl groups incl ude )
pyridyl, thienyl andR'iSselecied bomithe grevscansistinthelraivh ant, lasalkybrheteroaryl,

het | oal k
monooyal 1o, eat FarET ok FRGbACRR: hetEreb MARNRIGTREN M and
ring structure cyhabkyrilig werdinthetantrasalithetaroangnhateloant-aliylf r om t he
0207, 3151 2. 1oy e, BB, PR AR 945 aOR B
consi sting of OgptinallyduBstited uitmmﬂaortmoreénbslmmtsbefﬂ@@néemfulsaleeftd from

artially unsat d j

Cont o i g at | R RreBRak Mok HepBhaEn kiMElqdenbled BuSkE kg,
of 0, N and S, adninabt gilaighamaingi ng one to four additional

h i nd I

eteroatons in epenge .J1 ecfe‘a iR fd HJ&%RH& ro?ggydcé’r?lsh:%i% @J-oa

and S. The heterocy roup attac at "an
of thel¥ing sudwtqrmloaﬁvlwédrc#d@ﬁlkyl al awlsﬁtr%lf@ vl aetkyk teroaryi

Exanpl es of suif.abh E%Y&&Q@éll@’|ha@!r63§9|§alkﬂ%'lﬂ;’/ﬂ%ycl$§ﬂ%d &H@aﬂgw

limted to, pyrrollnl %I’OH di oxal an

i mi dazol i di nyl ,alkyl@ragmision na”b?‘l'béﬁéieid ithyane %F{S’éﬁ' sulistilepnts indepandanty
mor phol i nyl, d'sbiéb@ayrbm ﬁﬂg@ﬁ%y@% |0, 1aIkBkP‘P|'é%§ér’iB{éd alkjt] HalbaR4ted

i ndol i nyl, chroneny , 3, yl enedi oxyphe
20di hydr obenz ooy aanjangmmo;@dl(alkyl)amms used here| n, the notation

"*" shal | denote thg!plseReRe®ron the ghduy @ASISIHEof¢tHBicRER, Caralk,
conpounds according to this inventi n have a ‘P% | east _one chiral

center, they nigtesRaryrhat WQFXFI%VBF“ sycoaliy-plsHeraere{itbe anfaralkyl,
corrpounds POSS Agterdai, merawcﬁzaw tﬁr&yc:@em;«a%m&yl gﬁ:hms dmmna@cyubmnﬁul y
exi st as di astereoners. Is.to be und '{ﬁ”h ﬂ &}f such i soners
and m xtures tW&peae OéWQ’eeW?SWHS%%Me\RP’? y p¢iected fpm '@"’Qeﬁe yre¥ent
invention. 30Fdk{iNAKE! KatogenaRd Gfkyt hﬂogérmsetdadmdxp@rﬁuaérmgdaﬁ.nébﬁ '
conpoggds may gxls as pol ynorphs and as such are intended to be
includ@d in the& &R0 i nvention. In addition, some of the conmpounds
may form sol vat es vuntjfphnﬁﬁaa;reu(maugaccdpyahl@sm)thaéofcommn organic

sol vents, and such solvates are also intended to be enconpassed
within the.scope of this invention. 35 When a particul ar group
is "substitut ed ( dliugtrativeyof trasihkerition & y bharmmadtichl cdmpitﬁmoawhpnsmg a
het er ocycl oal k t hat hav e or re substitue

Spr of or abl v 1 1B BRREGAP S EoR Y AT EEAR o A 88 PRk e St one.
t odt hmBg su FS t alio;ven A, gllfwsttonm; aieleun@émitly)? fis mphmcemlcbmm&bntmmds g
i ndependently sel ecte mthe |1 of .su I tue I S .1 Ntende
hat ¢ he.def | it mBROGRY ke sopbehi et AoV e e acs b ol o

location in a dﬁébﬁiﬁblb%aberlmdarwﬁ%mtmﬁntlbﬁ&aﬂ@‘bbésdfoﬂm%ksﬁb%emere in
that nolecule.. It is understood that substituents and substitution



The term "subject” as used herein, refers to an animal, preferably a
25mammal , nost preferably a human, who is or has been the object of
treatnent, observation or experinent. As used herein, the term
"conposition" is intended to enconpass a product conprising the
specified ingredients in the specified anounts, as well 30as any
product which results, directly or indirectly, from conbinations of
the specified ingredients in the specified anounts. The term

"therapeutically i ” 2 2] {Qﬁﬁ nmount
of acti ngt corrpouRﬁg%?a%tﬁkgc%ﬁa%ﬁﬁtgglacﬁgﬁﬁﬁg ﬁ%@ £ehyi :ciilégs&f e ¢8

bi ol ogi cal or Sdesliribedaboveespmplearmaceuticaliysaceeptglble earieani mal or '
human that is being sought by a researcher, veterinarian, nedical
doctor or other clinician, which includes alleviation of the synptons
of the di sease or di sEwedetlifyirgitheirtvestinenle methode sétreatingeiiiocdere mediated
salts of the conpounds ,of this invention ref.er 10non-t oxi.c

har maceut | cal | B BedBgpasscrta RS h appEUE netS B bRl pe
useful 10 t he prsfmpinitaring toihecuijzeta tteraratcaly eledtive thicsni af\aep of the or
of their pharmaceutical |y acceptahl e salts.. Suitable pharmaceutically
accept abl e sal t SCHPPQURES EBH%UEIG%LHW' CEOHTPQS'?'?\%‘?&SF%FC* %Eﬂvﬁde aci d
addition salts which may, for exanple, be fornmed by m xing a solution

of the compound with a saolution of a 15pharmaceuti cally acceptable
acid such as hydr ochlptﬁ’r‘?rgb%@?i’f OEWFP[ﬁsPBt GO B (eSS f&EYB? fal ei c
acid, succinic afinthoungetiestribed ifbreih f312i0d weatibnt,of aidisbider 8elecled fromitieg i C

acid, capbonic acid or osphor,ic acid. Th resent inyenti .

"hcl udedSui thin G %Q!‘&BE"%E'@B‘?%@'°8F°’E%E- §6@oﬁi%<?ﬁﬁsﬂ%$em?£wca'

i nvention. In gefwrddrs. such prodrugs will be functional derivatives
of the compounds which are readily convertible in vivo into the
requi red conmpound. Thus, in the nmethods of treatnent of the present
i nvention, the term Aadwampletot tHengventibais a mathodfardseatihe a idisepdersafectet!
the various dis

d d i_b i the. ificall

di scl osed or wi %F?”%@%%@B%ﬁggﬁfg%eﬁ’gg'rﬁfgqqggépagﬁggg?cé @ﬁ%@cé{elevawd
dids_cl ps:fm, t but }[Mdo:itglmaams. type t!hliisabsfpaf!scs:trritir!a:meéfl;miatwﬁi:f refinopaitty, apihair
adm ni stration . he
sel ection and pfgrga{&gp%? g%ﬁ’ggﬁ I;i%%é%if‘eédﬁ(?ouf Gg'ra I‘ge?%gé{&i\%g;gﬁ'g .
descri bed, for emanopegsnerative Disordens, plexppatbiieagnale ecattilelysinntizradndeyes,
El ier, 1985. . j.at e j At :
speci {1 cati on) B b};foefufka?ﬁ%?i?%géa‘%@ﬁgéé 2%3“@;'%-2%?;;%3 %mmwrm
BHT=2, 6- bi s- ( 1- iar gland Hizbrdeh exseldaBsiicutiis; iyaest Sdections fuif, c AVP

=Cyclgjgc- ad ' t i =i iR&t
DEAGLDI 23 Pyl a2 oS SURSRENA Brufafbbee iR oChine it Uigchuel 13 saplac
f or mani de Dl\/El\/l:in[ue!ebéb,eragf qumprisial aEmvustering toNkeisubject a therapeutica"y ,
DVBCDI et hyl sul faxkde a%ﬁﬁt:ofgﬂg pgﬁg%g@em lﬁ-@:@abﬁgc“eﬁﬁé‘aﬁ’c QfforfsPTA=

Et hyl ene Di am ne Tetraacetic A Fet al Vi ne serum =
GQuanosi ne Di phoggsicebed @re. Guanosi ne Tri phosphate GVE Growt h Medi um

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
it diabetes, (e) Syndrome X, (f) diabetic retinopathy, (g) an acute
neurodegene-rative disorder, (h} a chronic neurodegenerative disorder, (i) a

35 plexopathy, (j} male erectile dysfunction, (k) dry eyes, (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



HBSS= Hank's Buffered salt Sol uti on HEPES=

4- (2- Hydr oxyet hyl ) - 1- pi peri zi ne et hane sul fonic acid HS= Human Serum
| g&= | mmunogl obulin G % | nh=Percent [nhibition MEM= M ni nrum Essenti al
Medi um NBS= N- br onosucci ni mi de NCS= N-chl orosucci ni m de NDP

alMsHD- Phe7j aMsSH, an anal og of aMSH PBS= Phosphat e Buffered saline
PEG= Pol yethyl ene @ ycol PNC=Penicillin rt or R = Room Tenperature
SPA=Scintillation Proximty Assay STM= _Streptomycin TLC= Thin | ayer
chr omat oyr aphy TRRAfaivE hidTagienite éPERHFQWB:fW} ORwehiPsaceaer (XRoshpe aladd
of formula (1) %@érqng%ubﬁchm%gg%ré@y be prepared according to
the process outlined in Scheme 1. R4 N -12-NCS NH R2 C=N '
(IT'VVRR7TK'NRL (V1) (I111) (V) ,RA HNNS NR4 RL R2ZNR17+ S Br'
(VIT)(la) Schenme 1 10More mafdi gt mdoRiPRGNOERY NaHES jot ed cyano
conmpound of forrmula (I II)“a“iﬁUvm_F_rF“ﬁum‘or cofmpouna pr epared by
known net hods, is reEhstpsesent invertiogus diegsteyd le novt swhstibdedot,2 dedhindiandlee
of formal a (1V)

of £0rM (1) ek PR O Voo TRBHIE P AL By R .,
the |ike, preferesigbipr. NddleDartiztiady, the preaentinvention is directed to compounds of

formula (1) )
RZ 4
YN R
— /
N~ ; N
RV S

(I

wherein R', R? and R* are as herein defined, useful as melanocortin

15 receptor agonists or antagonists.

The present invention is further directed to a method of treating a
disorder 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, melanocortin4 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 phenyi, 2-chlorophenyl, 4-
chlorophenyi, 2-methylphenyl, 4-methyiphenyl, 2-methoxyphenyl and 4-
methoxyphenyl. Most preferably R’ is 2-methoxyphenyl.
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15t enperature, preferably at about reflux, to yield the correspondi ng
compound of formula (V). The compound of fornmula (V) is
reacted wiwth a suitably substituted thiocyanate of fornula (VI), a
known compound or conpound prepared by known nethods, in the presence
of DCE, at an elevated tenperature, 20preferably about 45C to yield
the correspondi ng conpound of formula (VI1). The conpound of fornula
(VMI'l) is subjected to ring closure/oxidation, in the presence of Br2,
at roomstenperature, to yield the corresponding conmpound of formula

(la). 25Compounds of for repare om S

substituted conpound?® %qtmmpg}eppa P "&ig" ﬁyﬁﬁ&é@%ﬁg@ﬁbﬁhﬁl ng
to the PrOFess gratip bd?ﬁliitmg\of%@bﬂmeigryi 5»6d a)t(sgﬂu)efd%mm%r?n the arwtb'
particularly, a suitably substituted co nd o

treated with a Haky istibmtitled wieag! ONQZ%% fBieHnd e%‘?fyéf‘ﬁ’es § f"o'“
preferably NaHQ%geat hyt éimﬁabﬂi ilalorh&thy] lﬁhﬂohbﬁoﬁyﬂhﬁﬁﬁpﬁmﬁhﬂﬁw

conpound of 10forpula (I 1 nds, of formul a may al so
be preplred f ro‘?ﬁdﬂﬁ‘ﬂ'ﬁ’m“ﬁp spdﬁ?fqb%ﬁe& i%?ﬁ‘f(ﬁfﬁ?i@ therareien ‘FHWEP"EQMI )

according to t hgppiAee s Mibleinge ahyd &b%@bﬁmuted vlﬁ(a\/édbkﬁtbéats%l?t%ﬁ‘?
3 More particularly, a sui tabl subst ound of formula

Ni 1) is reactedmaf b#logen. sl ar slkerny. z%‘é'ﬁtp@ﬁfé yaé 'FiI@S"e PReSYAD, and
the like, preferably NBS, at roomtenperature to yield the :
correspondi ng conpound of 20formul a s % Prefer ablg t,he conpound of
formula (11) is extna@tawthergmbadimest ef (e pesea! Bvanten. & 'siriertedsfrom

NaHCOB15 Na2CCB thé\EfaTb crﬂ'[%@tsﬁd“&‘ subktuted agll and svbstﬂu@ﬂrﬁ?ﬂﬂﬂ%é?&nww
(1) wherein R3 is alkyl may prepar e romaEwta substituted

conpound of f orfalalky(greyp ‘aéﬁ%ﬁt‘ﬂit%"v%o'ﬂ%‘é’ BPEHRYlR independently

Scheme 4.  Schegrctdd from ha;o@@ﬁnydtdsrﬁlarkyl aau@uy raligense® alkiil WeiGgknated
conpound of forpula (11) is reacta}ﬂaw th suitably substituted

conpound of fora!'fﬁmamow'jwla'ammb BRIt or conpound
prepared by known net hods, wherein X- :is trifluoromnethyl sul fonate,

10B d 1- t t | d di
comrJOL?rqgnof for ﬁul Qggw)e mbobiment ??6%8 8‘&“&‘@"}"3’? (':Sgsre{'?ec;é% Pgﬁww. s
hydrogen may beonistipgofestyif sraieyl and hitesddry; wt!éretnlthmhmj ackyRsr etk redryl
NT)La1H Re (PPRpraptepl SRR ot S e bk mgzpegﬁ?re@ﬁl
|
SEbSt i tuted c;)lamwé‘difr@ﬁ hélogen) h?c(ijr()hl , Blkyk aikeactr&xélcmatﬁyi anhalomethoxy, g
t t
i ker20pr ef or B Rekerg o AGIVENBE: BTerPaby, Blsgeipprt e drolh
corre2pondi ng ccmsmng\df aryl; Wimerein tize 4rylsgroumiseaptomallXsubsditutad withBone, orNC3-
dthe lik Wh t i
o e L PR e R AR ey R B et 5
st er eoi soner s, prefeeatdy, R%mmtstaﬁwmmezmepaommmlgw pbeny, drmethigiphenyl,
Lechni ques such, g B SRA Ao R L O prelliE RPR LIRS e

prepared in racemc or |n enanti oners 'rray be “prepa
ei t her by enarthegmple@nﬁsistir@wﬂphmlsn@r? mstheapbpai on. The corrpounds
nay, for exanpl e, be resolved into their conponents enantioners by

standard techni ques, such as the formation of di ast er eoneric pairs by
sal t o In another embodiment of the present invention R® is selected from the

group consisting of substi*.ted aryl and substituted aralkyl, wherein the aryl or
aralkyl is substituted with one to two substituents independently selected form
halogen, hydroxy, alkyl, alkoxy, trinalomethyl, trihalomethoxy, amino, alkylamino

33 or di{alkyl)yamino. Preferably, R? is selected from the group consisting of
substituted aryt; wherein the aryl group is substituted with a substituent selected
from alkyl or alkoxy. More preferably, R? is 2-methoxypheny.
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23 b5formation with an optically active acid, such as
(-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-I-tartaric
acid followed by fractional crystallization and regeneration of the
free base. The conpounds m4 al so be resol ved by formati on of

di astereoneric esters or am des, followed by chronmatographic
separation and renoval of the chiral auxiliary. Alternatively, the
conpounds 10may be resol ved using a chiral HPLC col um. Duri ng
any of ghe processes for preparation of the conmpounds of the present
invention, it may be necessary and/or desirable to protect sensitive
or reactive groups Ibryehagotiudr etribedimehtefihepresent deentich, RT s selattad foom

achi eved by 15neans of conve i_onal i roups ch_as. t hose
described 1 PR BN R pen and p RS Bbselind BR8P wal Ghodilp
MOrie, Pl enunbﬁ’ﬁce&By sdt&ﬁtﬂtedavﬁd ohe W mBrecmibstitders Bdbbentiehtly s¥latted fromvie
G oups in Orga esi s n Wle Q 1991. . T otecting
groups nay be ‘3 [PX% %’n@g‘?ﬁy%‘? e&%‘f@&ﬂ‘ih{‘a@%’&eﬁl‘ﬁa ﬁ@[’ﬁods
known for om t heal&ylhmm&%rdl(afkyl)aﬂr@. utility of the conpounds of the
present invention to treat disorders nediated by a nel anocortin
receptor can be determ ned according to the procedures described in
Exarr]rpljeSf4 11 herellﬁan%oﬁmeﬂttthe presehi :mrmbn,rleherselegfed\fnodemea

nmet hod of treating suc [ ri,ses. 25a ri ng
Ty of the. condBNaSTSRingsT fivhara S AR SRE i e JRERBL Beiogot o
treat tge di Sgﬂid@rga@ﬂ gmuplaS’bpaiohéi@rrsabﬁHmed&ht?%Dlnefofrm'ﬁre!ﬁ)ﬂlm@ufﬁ) The
conpo may be administered to atient a cte

di sorggr by an{/dtRsRIEN yiﬁ’?&'g&dﬁf?u palggen, ?‘Hrﬂ’l‘ysf" 'gﬂ h’i‘é‘?ﬂlﬁqﬁ@ but
not limted tdnhalﬁhémmmeumo alkdimine wbdidiiofjemin, Hretetahleéid sulected

i ntraderrnal, nteral and.transderml, 3 Th resent
nvent  on al sd i GiR GeaP BT HAL BRI, AR e ereary” BERBINIEE AY Bhe o
nor e cradpoundsalkyl grdupsis iopiamatly substitotealsgithcoret sronored slubsﬁiuents

h t l. I T
Composi ¢ 1 ons. drerRiaefoRefet foRShaoqin RaRB A, RASBIRISRY 56,
and/ 020 (1 1) orseectedlftors trergeadp donkistirrofi phenyln2ricbbraphenhyl, 4-shlorapihentiel v

adm xed with g &Qﬁ%gﬁg@yg rﬁ?t'hgﬁﬁér& [mg@ﬁ,?é%wgz Fn%tt?o%@%?la enti onal

phar maceuti cal carrrer e a wide
vari ety of fommeshakypkenil, bgnod, 2 ¢hiorbenzylofi- -cploeghanayf Bﬂnelbﬁberedl for

admi ni strati O,y t%mypﬁf?ﬁeu%xyﬂé{z?m%ého@?&ﬂi%@% & B%?ﬂ#ﬁ&ﬁﬂlijai 5 1N

preparing the co fons in-oral dos sd

phar maceut i caldifireiiphemyy2-ehiorerBonetsahenhasd 3paidyl |Mﬂﬁt areferably, R* is

Pr epaggat i ons, B &ond @k gRXBBBhSst S3-RfEdhyigHen Mﬂg

sol U?ZI ons, suF?‘H‘g g?‘?arrl gfds%an smél ti Vgﬁwl ncl ucYe vva? , ol coefnsY!'
oil's, alcohol & -methexyehemd aadémeshoxgphangt.vat i ves, col-oring agents and
t he Iike for solid oral preparations such as, for exanpl e, powders,

capsul es, caplets, gelcaps and tablets, suitable cgrriers and
addi tives incl ude '8 eapthreambosiepnt of thaipresentisvenyipn Riissslerpdigemthe

| ubri cants, bg@dﬁbénsaéihgbmr?igé@ww ha@fdtng; wﬂe‘}emﬂe bHE atdiyPor Because

of their ease’in admniStration, tahlets and capsul es repre sent t he
most 38dvant ageiersapt goupsoRienaly sybstityted withprgHrdRore Sybstivsrtsy

phar maceut.i Cahg&sanbbmlySseftRd o l@ltfde)'l wmb y&gylarélfm)@eﬂhéléﬂetﬁyﬁm ets

my be sugar coat ed or enteric coated st an t échnj ques.” For

parenteral s, Whdomgthriwamiga plkyamiap ‘W%ﬁ?ﬁ‘i"ge §?f§FquYeR\A§t96FECt%ough

other i ngr edi @y fhe drStip EShensagdiary bad sw.mmyusuﬁareaﬂhé\b@wﬂ;ems
solubility or for preservation, may be included. Injectab

suspe ns | 0 ns rﬁyhﬁﬁ%a@e""ﬁr‘%b‘ﬁ’r'@@PeﬂﬂeWﬁ&ﬁd@Qé@*o&ﬁBrW Pfaﬂ‘@’m dMorel
carrg Sp‘?@f@%‘b(l}g Raﬁeééfe%tea'?r@nﬂh@ grdub&oRRMtin o f %Bhﬁ.y&ﬁﬁteth-g gSar o

formu atlons Included within the present invention, 1 ncl

not |imted tQGﬁ'é’ﬂ'é%[ﬁBheﬂYbf-’chﬁéD'e‘fﬁﬁrt}'ﬂ%eéﬁ@ﬁﬁI@'@'ﬁgomﬁ‘ﬂ%ewl SI ons,
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the active ingredient necessary to deliver an effective dose as
descri bed above. The non-topical pharmaceutical conpositions herein
wll contain, per unit dosage unit, e.g., tablet, capsule, powder,

i njection, suppository, teaspoonful and the like, of fromabout 0.03
ng to 100 ng/ kg (preferred 0.1-30 20ng/ kg) and may be given at a
dosage of from about 0.1-300 ng/kg/day (preferred 1-50 ng/ kg/day).
The dosages, however, may be varied dependi ng upon the requirenent of

the patigents, the s@N?éﬂawtnwefﬁmnﬁ&wfme%sféﬁf berbRA S sBeiifom

conpound bei ng enpl oyed. The use ei t her épa mnistration or
post - peri odi ¢ dtblslgﬁglnfwmbfmeﬁﬁpb%l@ded ag! a"d SUbS tedearallsyly wherednethe aryl
conposit1ons ar&ara;é}ig,wu @mm&qm S RE BuBul i FBpeiehby
capsul es, powder's nulpes sterl arenteral 1 ution
suspensi ons, neselactadl feam bs’@ﬂlemhwfﬁ?qma&ykpm% hal@@@@%ted alkpbuﬁbgenated :

aut oi nj ect or d LSy oral parenteral,

i ntranasal, sub kog(guar‘%or ect +8F@?§dc}%1ﬁmostratl on, or for

adnmi ni 40r ati on by inhalation or insufflation. Alternatively, the
conposition may be f Eﬂ§ i

once-nont hl y adm ni g% r%g%me(?gn %!&s C% ¢ ntgflebllt fgeslfgﬂ'&bﬁg&ﬁei’%ﬁg#%&eﬁé)y
active conpound meiem@stnrheepcﬂm'éthBebMara notiimjteth o, abapitye dnpairegrooati de
a depot prepar At C soI id
conposi tions s%i"l?%; {0?) eté@yﬁ{%&ﬂ%@ !UEJ():% IE{@ &é:e\?fédﬁﬁgfk%d#g

m xed with a ph@dmhemmtllmlatmawutengeured@enemtwedtspm Chabiueu ng

i ngredjents su . ; } t

st oari S aci d. nagadsgeierhtpt Giders. BEbARhie 00 S et plshintlion Y Gies,
ot her phar rracetat:ma:ary skirl, agert skm @egerrhﬁd@ germatitis, regaves, ewebsive ear wax,
prefornul ation elpele) g%@@ 1.xt a
conpound of th('a.'fe res@n@b@c\ygﬁta Eghgéd(;&g)fcghcﬁﬁ eﬁ??%tgﬁy&%‘?%gﬁt abl e
salt thereof. mmen@$ emnﬂurﬁ;,ivamwmwape%am aednaeigtandatisqrdei. t i ons as
honbgeneous, it is meant that the active ingredient is dispersed
evenly throughout the conposition so that the 10conposition may be
readi 120 subdi vi ded Asritsed befgifl. bpless plaienyiseeneled 4o tarey ‘metashalin digorders”

tablets, pills I ition is
then subd vi deloPay Son et BEmI 8, SReIs. ipb el ?éff"%%é?‘?ﬁ%bove

cont ai ni ng fr ofie\Gited @l@océ%@ﬁseéwlwpef“ dipketezn digmedf-ent of the-
present invention. The tablets or pills of the novel conposition can
be coated or otherw se 15conpounded to provide a dosa e form

af fordi ng the advaff¥§e birelr ehletineniss nated s teepakiSHdiserderst abl et

or pipk can CQH&?!’:de'Sﬁuﬁé?e'nBﬂﬁrﬁnte@%%&@E%tﬁi&p@tﬁ?%cdﬂ@ﬁéﬂ@déﬁéﬁé@éﬁ@t1
the latter being in the formof an envel ope over the former. The two

conponent s caﬂ'ﬁ%d%%ﬂf%!‘élfuﬂiﬂe&ﬁn%fﬁf"@r‘i" gy nd ieoRatias es t o
resi st disintegration |n t he storrach and permts t he i nner conponent
20t o pass intact into e duodenumor to be n rel ease. A

variety of materiafSH 'l?ée'ﬁ sthenyiss "@Fﬁdeﬁlea%r'ﬁy%?rg‘a& logigalt i ngs,

such materi al ifuscﬂiarsmmmeabmwmam JmﬁlteﬂQb )ﬂi‘}aéy& aenélsdryski, §géahskm,
mat erj als as shel | ac, , cet cel

ot o e RS e Rt PR osth FREYE GRLYER. TR RO BB and FRTERE | on

may be i ncor pes&idablifcalitisagkashintictions, dandruti) Rigradenitiy suppuestivadBcular
i ncl ude, aqueous sol utions uitably flavoured syrups, aqueous or oil

suspensi ons, &A% & ‘Eﬁ%ﬂégﬁﬂ?él% "with edible oils such as
cottonseed 0|I sesanme oil, coconut oil or peanut oil, as well as
elixirs and siml rmaceutlcal vehi cl es Sutabl I spersing or
suspendi ng agentsa'b;sd'i)5 3&8’@&?%‘8&&8 egﬁréerathﬁcc? iR{geréy’h‘Equ %&ﬁd °
nat uggl gums 'eweboea-.utermméheraws@deaal@smmd vk tieUfdhal S84
car boxynet hyl cel | ul ose, hyl cel | ul ose Vi n roljdone or
o a1 an e SRR N B TR NS o e S e o PPy e brain
trauma, diffuse brain damage, and spinal cord injury, that is, cerebral ischemia
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5The liquid fornms in suitably flavored suspending or dispersing
agents such as the synthetic and natural guns, for exanple,
tragacanth, acacia, nethyl-cellulose and the |ike. For parenteral
adm ni stration, sterile suspensions and solutions are desired.

| sotoni c preparations which generally contain suitable preservatives
are enpl oyed when intravenous adm nistration is desired. 10 The
conpound of the present invention can also be admnistered in the
flor m of |11 POSONG, Gt nbiuEiHS uitBbfic SLAdSareTRlomHdRl LeRELbR repertusion
vesi cl es | ar ge uni esic and nul tilamellar vesi IIJ

Li posones can bielitvingracute rsghel'alavaﬁffﬂétayh!ﬁﬂxtﬁﬂ%@ﬁm mparﬂs:arcbmarr@; as
chol esterol, st | I unds
of the present ‘ls%{/éeér{ﬁt?go&ng?{% heéfb? JHQ@@B#OA rﬁ&ﬁt@&"’@ﬁ@ Pllét Tjostgmo o
nmonocl onal ant |dfnmtduraisstﬂaslurahmbanaummd:mﬁIﬂéﬁ@ramal\)./ramihnﬂramamairqndund

nol ecul es are ¢ 1h &9 f S

al so be coupl edﬁ)\/ézfﬁ&fﬁl IS? @)C?%e@smggﬁ %%eg&gvé{g%?p% @?Q'F"Pr ers.
Such ptll yners cheat, umhpr@emmhy@langdawwmd wloplesh plyaken icfapdypdmime.

pol yhydr oxypr opyl met hacryl am dephenol ,

pol yhydr oxy- et hyl aspart am dephenol, or pol yethyl eneoxi depolylysine
substituted w th pahsisseayhereiasthiordc nEurodduenemiies dishelecoinplodediwition tehe

DL EReT, | VDl b, U ndl AP SR A

pol yl actic aci d;ﬁup@Lmbody&ﬂsmprprbgreiss;msunmuplmdpaky (BraehrRichardsw d, -

B origss 1 it B emia et SR D Bk GRRe et

30Conpounds of cbﬂidltlfbns anmmmmemyethed@gmemnsn enadr neuranyisedsdshe

7 290119, <O B B s SEOAG BRI SRR ARRATY,
receptor is reqelgemeda.tlofr hal Sidlarkinsbosafemeftia doengleodi@uanaupabaevar i ed
over a wide ra day.

For oral adm nlgcg Wg& eﬁ}%ﬁ@%élog %uggtﬁgﬁgdggés%%ké?%%#g% ded in
the f8@m of tawrectsmomm@s ﬂnﬁgdlnmrrwmptﬁ gystemoatiophy), Primen0progressivé. 0,

10.0, 15.0, 256;9135? tﬁ?tﬁﬂla%i d&?&ereﬁi@ﬂ r&%&w@@%é@& ?lé%éé! ngn%egregéllaﬁ'he

active ingredi mat 1 ¢ ad] ust nent

patient to be atagatyed.3 axrdcélf«m@zmweeb@lhr eggrations. (hilleg DBSLa)T@Jrﬁ&a’s ly
supplied at a &leéﬁg%dxsaf%lgd%eédo%pbam;y, il W&%&QI@PH\%G%&O

ng/ kg of body er abl e ran roma

0.03 to about @@nglwnﬁﬂf%éﬁ9aﬁ%lFﬁ'mar!péfefﬂéylemffef%ﬁﬂcﬁﬁﬁﬂ@ rray be
adm tered i f

dosages to- be il WERNGH dhrhdbrfidiakh Mooty Pdlane; cisopis 197

skilled in theSaghs disgase vﬁﬁnﬂh‘ﬁgﬁ?e%ﬁe& famlhﬁésmﬂpldwa% WQWfiﬂJnd used,
the mode of acimgaw&ﬁgrmkmera.seasatg@aeéBara@arbﬁg REGRAERE hifodahe MDde

of administration, and 15t he advancenent o di Sease condition. In
addi tion, facti®keencepbelonatan familial dysautgaemia dRiley Dawsyndiemels pag pron

treated, incl l«i’de@gemrctm{g amamtwaugm; Crdi@leldgdkés, r@er@tfmann-
admnlstratlon will result in the to adj ust dosage

The 3811 owi ng S@?&ﬁ%?’e%chﬁﬂe‘é%f%%r‘f‘ﬂuta&dé?tﬂ' tamilighipsema l’st andi ng of
the 20i nvention, and are not intended, and shoul d not be construed to

limt in any way the invention set torth n.the clainms which foll ow
t hereafter. EXAVPLASyYsed herzin, plexopathies include plexus palsies, muliifocal

25242- met hoxv pbempdthies; ﬁmargheﬁrdeam.wh@mrmeuﬁoigaﬁuaéblbahs%W-%ﬁJr 2-ium
Compound #31 CH3 Br. CH3 m xture of o-ani sidine

(15.0 g, 121. sewtyreadafegmslﬂﬁuwws( BEJ‘OW"“CW'B%§PB$PW-
tolugge) (11. 40tcHemibHeurbpatiids) déﬂy@ﬂbﬁ@@dﬁod&hé@ﬂﬁcl&d’#@&rﬂh} naﬁwed

stirred for 1 hour at roomtenperature, To the m xture was added

S5benzoni t ri | elq Guiigin-Berre sgndomesny Cﬁm‘%ma‘ﬁﬁfd@m}’%‘f‘ﬁ%@ for 16

polyradiculoneuropathy), other inflammatory and immune neuropathies,
14



dried over the vacuumto yield the product as a pale white solid:

NVR (300MHz, CDCI3) Im3.83 (s, 3H), 4.79 (s, 2H), 6.96(m 3H), 7.04
(m 1H), 7.43 (m 3H), 7.93 (d, 2H 15M5 (APCI, MN 227 STEP B: A

m xture of N-arylbenzam dine (3.0 g, 13.27mmol), prepared as in Step
A, and 4-tolylisothiocyanate (2.18 g, 14.60) in anhydrous chl oroform
(30 mM) 20was heated under reflux for 16 hours. The reaction m xture
was cool ed and the solvent was evaporated. The resulting residue was
purified by flaghrdpattidiingited ¥ HAGSaMYoNYthiBs RdiER ByepHEAMEEoIOgica) O %0
hexane 1 n dichl oromet hane. The” corbi ned fractions were evapor at ed,
and the resul tﬁfﬁgfwtﬁd’eﬁﬁ’ﬁ’a@reisétﬂ%?‘épyMﬁuﬁ@%fﬁﬁtyif@P@ﬂaHEgﬁ)@mgvas
a yellow solid @tf?l%@?s' bti . inn 3. 66 (s,
3H), 6.76 (in, bﬁﬁ@m"{g{%’/&(t, 1%{5"’,”%9%_@))?%&3’%“%# %ﬁfﬂeﬁ%‘gngd, oH) |
7:60 (d, 2H), 8ewwopathies)A)etabplic ngurppathies) enggenresnd\agramerplastc 30STEP
C. To th £QN i . _Pm;] d as
in STEP B, in Q%‘Z@ #@E?g %ﬁ%’&%fn%g% t1h€5e2_-: h\%/gsczlg@t y ggggg{(ﬁg%lnﬁgne
(438 ND 8.51 nttype 124t 8rdasst-Kiinkedy, frisdreieh'hataxis, metaehromatient was

evaporated. The,LShhibbie Rﬁﬂbm_a@g%gg@ﬁagﬁmeme@pg§h$goxéxﬁt hyl

ether. The cru proauct’ was re I'zed D% wat er in
et hanol to yi eleiangfestasieo BéierinaSotiasrarenatinoltypgs A and B), Lambert-EntorNVR

300MHz, CDOI3) IL' 2.39 { , - 6.96.(d, 1H), 7.06
Et, 1H) . 7. 20 %V"Q.L%‘}g'(a?‘ngdgfé«ﬁe@féﬂgféﬁ'agﬁﬁf"%?80 (d, (2H), 4 (s,
1H) 31 5MS (ES, M) 374.25 EXAMPLE 2

2- (2- get hoxvphenvl 1c }gahgggg‘gﬁ%%gﬂg@sgéﬁm&@é %Wn“ﬂélg%?r@ i Peadh a2

ol -2- 'Tum Conpound m xture o- ani si di ne
(13.5g. 110. 0 ingink,)bramihes culpring aadifboriiees0 wt . % suspensi on in tol uene)
(9.40g. 120.0 nmmol ) in anhydrous toluene (200m) was stirred for 1
hour at roomtenperature. To the m xture was added 2-

15met hoxybenzoni t r Asaised Bergin, the3ermp”aliiy whefies userbalpe@ et 2oparhPke ur e

was t hen heat : § j el cal was
cool ed and 1. %ﬁbﬂgﬁézt%%fdﬁ Iue\gétré%ggﬁtbza%c@gﬁg?\ﬁﬁ%\érﬁ&ﬁqﬁ%E’

Act i v ed car [sight warbop @traes- 190 exaiapie clex! raicaly intlude medtyt rethy.grreryl,
th h a Celi . X i i bout 14
rough a l.go?ré(}gﬁ bﬁéhdisd?ggggﬁ ?whgﬁtggﬁeﬁtﬁ%na%élﬁﬁe?mm@sﬁ ou

by addition of ) ] » 20aqueous | ayer was extracted
wi th chl or of octhergisesotedy jowerhherhugsd vath Jkd arsaes p gooniRaingr i ed over

anhydr ous Ngsggmpgggo@yﬁp@rtgt&dcafghﬁafdﬁsg,_ul ting solid was washed with
hexane and dried over the vacuumto yield the product as a pale white

solid. Ms (APCI, MII| 257 25 STEPS: A m xture of N-aryl benzam dine
E é5-70%ﬁ60-72 r7nrml )'ll'h@feﬁﬁaélﬂdigﬂ,&vﬁélhﬁ'[ﬁ@d Alonadr aﬁ Fau b}: s@ub&tiggetﬂ@)ﬁm,

: : .7 mol) .in anhydrous .. chl orof orm , was
heated at 4505?%“”3%"?15‘{?& a"i"i’\gratnéﬁ?:q ?'5%%%%@%'"@6‘@3&7 E'@E{ind t he
so: vent \r/]vas e¥4beh atdek. Q'dr’:teblé%iﬁlﬂnlbieﬁg'ldmi whyef 1vgrs?lw,iz‘_;b:eﬂew, 1-5f [ ash
col um chromat ography with a i as % hexane .jn..

di chl or onet haﬁ@gnghg')éeﬁﬁﬂi ?1‘86”[}?'?%@P%ﬂ%"ﬁeﬁ&"é@gﬁ%{?@ta&g the e e

resul ting sol senilsdg, tde tedeh ‘akatyi”Vanethen dsedydlaiectrias @aprod d sobsiitees

yell %V solid. group, shall include straight and branched afkyne chains comprising two to
eight carbon atorns. Suitable examples include 2-propynyl, 2-butynyl, 1-

butynyl, 1-pentynyl, and the like.

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



MS (ES, M-1) 391.50 10STEP C. To a solution of thiourea
(12.959, 33.1 mol ), prpeared as in STEP B. in anhydrous chl oroform
(15 M) was slowy added bromne (1.78 m, 34.75 nmmol ). After

stirring for

16 hours, the solvent was evaporated. The resulting

solid was washed wi th anhydrous ethyl ether. The crude product was
re- 15crystallized from20% water in ethanol to yield the product as
a yellow solid. M5 (ES, MW 390.1 Fol | om ng the procedures

di scl osefl herein, representative conpounds of formula (1) of the

pr esent

I nvention were prepared, as listed in Table 1. 20 TABLE 1 R4

R Br + |ID No. R Asyseruhgrainjunfesfeathgmisgaieiad. piecieyn “gycloalkyl” shall
ooyt St SRS ENI SR bolpEBur  ARON LBRERH

phenyl H 2-met hoxyp

10

15
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25

30

35

carbons, preferably 5 to 7 carbons. Suitable examples include cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

As used herein, the term “aryl” indicates aromatic carbocyclic ring
structures such as phenyl, naphthyi, and the like.

As used herein, unless otherwise noted, "aralkyl” shall mean any lower
alkyl group substituted with an aryf group. For example, benzyl, phenylethyl,
phenylpropyl, naphthylmethyl, and the like.

As used herein, uniess otherwise noted, “heteroaryl” shall denote any five
or six membered monocyclic aromatic ring structure containing at least one
heteroatom selected from the group consisting of O, N and S, optionally
éontaining one fo three additional hetercatoms 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
independently setected from the group consisting of O, N and S. The hetaroanyt -
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,
pyrrolyi, furyl, thienyl, oxazolyl, imidazolyl, purazolyl, isoxazolyl, isothiazolyi,
triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyl, furazanyi,
indolizinyl, indolyl, isoindolinyl, indazolyl, isoxazolyl, benzofuryl, benzothienyl,
benzimidazolyl, benzthiazolyl, purinyl, quinolizinyl, quinolinyi, jSOQUiﬂD""f}V"; .
isothiazolyi, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
pteridinyl, and the like. Preferred heteroaryl groups include pyridyl, thieny! and

imidazolyl.

16
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net hyl phenyl phenyl H 2-net hyl phenyl 6 4-nmethyl phenyl phenyl H
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| or ophenyl
t hyl phenyl
t hoxyphenyl
t hyl phenyl
t hyl phenyl
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7 4-net hyl phenyl phenyl H 2-chl orophenyl 8
phenyl H phenyl 9 2-nethyl phenyl phenyl H

10 2-net hyl phenyl phenyl H 2-net hoxyphenyf 11
phenyl H 4-net hyl phenyl 12 2-net hyl phenyl phenyl H

As used herein, the term “heterocycloalkyl” shali denote any five to seven
membered monocyclic, saturated, partially unsaturated or parially aromatic ring
structure containing at least one 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 to ten
membered saturated, partially unsaturated or partially aromatic bicyclic ring
system containing at least one heteroatom selected from the group consisting of
O, N and S, optionally containing one to four additional hetercatoms
independently selected from the group consisting of O, N and S. The
heterocycloalkyl group may be attached at any carbon atom of the ring such that
the result is a stabie structure.

Examples of suitable heterocycloalkyl groups include, but are not limited
to, pyrrolinyl, pyrrolidinyt, dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyi,
pyrazolidinyl, piperidinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholiny,
piperazinyl, trithianyl, indolinyl, chromenyl, 3,4-methylenedioxyphenyt, 2,3-
dihydrobenzofuryl, and the like.

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

stereogenic center.

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.
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, stnie 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.

When a particular group is "substiluted” (e.g., cycloalkyl, aryl, aralkyi,
heteroaryl, heterocycloalky!), that group may have one or more substituents,

17



13 2-net hyl phenyl phenyl H 4-chl orophenyl 14 2-nethyl phenyl phenyl H
2-chl orophenyl 15 4-chl or ophenyl phenyl H phenyl 16 4-chl orophenyl
phenyl H 4-nmet hoxyphenyl 17 4-chl orophenyl phenyl H 2-nmet hoxyphenyl
18 4-chl oropheny/ phenyl H 4-nethyl phenyl 19 4-chl orophenyl phenyl H
2- met hyl phenyl 20 4-chl orophenyl phenyl H 4-chl orophenyl 21

5 preferably from one to five substituents, more preferably from one to three
substituents, most preferably from one to two substituents, independently

selected from the list of substituents.

It is intended that the definition of any substituent or variable at a
10 particutar location in a molecule be independent of its definitions elsewhere in
that molecule. It is understood that substituents and substitution patterns on
the compounds of this invention can be selected by one of ordinary skill in the
art to provide compounds that are chemically stable and that can be readily
synthesized by technigues know in the art as well as those methods set forth

15 herein.

Under standard nomenclature used throughout this disclosure, the
terminal portion of the designated side chain is described first, followed by the
adjacent functionality toward the point of attachment. Thus, for example, a
20 “phenylC-CsalkylaminocarbonylC4-Cealkyl” substituent refers to a group of the

0
C1'CG alky
—;—c,-cs alkw)kﬁ/

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

formula

observation or experiment.

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

specified ingredients in the specified amounts.

The term “therapeutically effective amount” as used herein, mearns that

amount of active compound or pharmaceutical agent that elicits the biological or

18



4-chl or ophenyl phenyl H 2-chl orophenyl 22 phenyl phenyl H phenyl 23
phenyl phenyl H 4-net hoxyphenyl 24 phenyl phenyl H 2-net hoxyphenyl

phenyl phenyl H 4-nethyl phenyl 26 phenyl phenyl H 2-net hyl phenyl 27
phenyl phenyl H 4-chl orophenyl 28 2-net hoxyphenyl phenyl H phenyl 29

2- met hoxyphenyl

25

5 medicinal response in a tissue system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated.

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 fo this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable saits
of the compounds of this invention include acid addition saits 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® shali encompass the treatment of the
various disorders described with the compound specifically disclosed or with a

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

1985.

30
Abbreviations used in the instant specification, particularly the Schemes

and Examples, are as follows:

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

cAMP or = Cyclic-adenosine monophosphate
cyclic AMP

19



phenyl H 4- et hoxyphenyl 30 2-met hoxyphenyl phenyl H 2-net hoxyphenyl
31 2-nmet hoxyphenyl phenyl H 4-nethyl phenyl 32 2-net hoxyphenyl phenyl
H.2- net hyl phenyl 33 2-net hoxyphenyl phenyl H 4-chl orophenyl 34

2- met hoxyphenyl phenyl H 2-chl orophenyl 35 4-net hoxyphenyl phenyl H
phenyl 36 4-nmet hoxyphenyl phenyl H 4-net hoxyphenyl 37

DCE = 1,2-dichloroethane

DEAD - = Diethyl azodicarboxylate

DM =  Differentiation Medium

DMF = Dimethyl formamide

DMEM =  Dulbeccos Minimal Essential Medium

DMSO Dimethylsuifoxide '

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 Soiution

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 = [Nie*, D-Phe’JaMSH, an analog of aMSH

PBS =  Phosphate Buffered saline

PEG =  Polyethylene Glyco!

PNC = Penicillin

forRT =  Room Temperature

SPA = Scintillation Proximity Assay

5T™M =  Streptomycin

TLC =  Thin layer chromatography

™ =  Transition Medium

™S =  Trimethylsilyl
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4- et hoxyphenyl phenyl H 2-net hoxyphenyl 38 4-nethoxyphenyl phenyl H
4- et hyl phenyl 39 4-net hoxyphenyl phenyl H 2-net hyl phenyl 40

4- met hoxyphenyl phenyl H 4-chl oro phenyl 41 4-nmethoxyphenyl phenyl H
2-chl orophenyl 42 2-chl orophenyl phenyl H phenyl 43 2-chl orophenyl
phenyl H 4-net hoxyphenyl 44 2-chl orophenyl phenyl H 2-net hoxyphenyi

45 2-chl or ophenyl

5 Compounds of formula (1) wherein R? is hydrogen may be prepared
according to the process outlined in Scheme 1.
R}~~NH, N R*—NCs
Ri—C=N >~ 2/I'L /R1 -
(v} R N )
(Hn H
V)
R4
/K RN R
N S Y
- | \>—NH

Rz/“\N/R1 R1/'.\,“.“"S
H Br
(Vi) (12)
Scheme 1
10 More particularly, a suitably substituted cyano compound of formula (l1),
a known compound or compound ﬁrepared by known methods, is reacted with
a suitably substituted primary amine of formula (IV), a known compound or
compound prepared by known methods, in the presence of a base such as
NaNH., NaH, NaN{TMS);, and the like, preferably NaNHg, 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 {V1), a known compound or compound prepared by
known methods, in the presence of DCE, at an elevated temperature,

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

The compound of formula (Vil} is subjected to ring ¢losureloxidation, in

the presence of Brp, at room temperature, to yield the corresponding

compound of formula (la).

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

outlined in Scheme 2.
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phenyl

2-chl or ophenyl

2- chl or ophenyl
CH3 4- met hoxyphenyl 51 phenyl phenyl H 4-net hoxybenzyl

H 2- met hoxybenzyl 53 phenyl phenyl

phenyl
phenyl

H 4- et hyl phenyl

phenyl

10

15

20

25

46 2-chl orophenyl phenyl H 2-nethyl phenyl 47
phenyl H 4-chl orophenyl 48 2-chl orophenyl phenyl H

49 phenyl phenyl H 2-chl orophenyl 50 4-nethyl phenyl
52

Rz\r N R
>—NH —_— Y =

R!” + ~8 R ""S

(la) (1))
Scheme 2
More particularly, a suitably subslituted compound of formula (la) is

treated with a base such as NaHCOj3, NazCO3, NaOH, and the like, preferably
NaHCO,, at room temperature, to yield the corresponding compound of

formula (I1).

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
Rz/I\N—»RT _ N""S
H

(Vi) ()
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
formula (ll). Prefetably, the compound of formula () is extracted from a basic
_aqueous solution such as NaHCOs, NazC0s, NaOH, and the like.

Compounds of formula () wherein RYis alkyl may be prepared from a
suitably substituted compound of formula (I1) according to the process outlined

in Scheme 4.
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H 4- net hyl benzyl 54 phenyl phenyl H 2-nethyl benzyl 55 phenyl phenyl H
4-chl or obenzyl 56 phenyl phenyl H 2-chl orobenzyl 57 4-nethoxyphenyl

4- met hoxyphenyl H phenyl 58 4-net hoxyphenyl 4-nmethoxyphenyl H

4- met hoxyphenyl 59 4-net hoxyphenyl 4-nmethoxyphenyl H 2-rmet hoxyphenyl
60 4- met hoxyphenyl 4-nethoxyphenyl H 4-nethyl phenyl 61

4- met hoxyphenyl 4-nmet hoxyphenyl H

RZ 4
\T//N>— [ _Rx \>_
== N
Ny vill N
R‘]/ S (V1) R1/ + g
(1) 0]
Scheme 4

Accordingly, a suitably substituted compound of formula (II) is reacted
with a suitably substituted compound of formula (VIII), a known compound or

compound prepared by known methods, wherein X is trifluoromethylsulfonate,
10 Br, and ', at room temperature, to yield the corresponding compound of

formula (1).

Compounds of formula (1) wherein R3. is hydrogen may be prepared from
a suitably substituted compound of formula (ll) according to the process

15 outlined in Scheme 5.
R? 4
\I’//N /R \[/ \
>——“N — >——NH
R1/N\S R1/ +\S
{n (1a)
Scheme 5
Accordingly, a suitably substituted compound of formula (li) 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', NO3’, and the like.

Where the processes for the preparation of the compounds according to
the 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 resoived into their components enantiomers

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



2- net hyl phenyl 62 4-net hoxyphenyl 4-nmethoxyphenyl H 4-chlorophenyl
63 4- met hoxyphenyl 4-nmet hoxyphenyl H 2-chl orophenyl 64

4- met hoxyphenyl 4-net hoxyphenyl H 3-pyridyl 65 2-nethoxyphenyl

4- et hyl phenyl H phenyl 66 2-net hoxyphenyl 4-nethyl phenyl H

4- met hoxyphenyl 67 2-net hoxyphenyl 4-nethyl phenyl H 2-net hoxyphenyl

68 2- met hoxyphenyl

formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid
andfor (+)-di-p-toluoyl--tartaric acid followed by fractional crystaliization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds

5

10 may be resolved using a chiral HPLC coiumn.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or:
reactive groups on any of the molecules concerned. This may be achieved by

15 means of conventional protecting groups, such as those described in

Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press,

1973: and T.W. Greene & P.G.M. Wuts, Protective Groups in Oraanic
Synthesis, John Wiiey & Sons, 1991. The protecting groups may be removed
at a convenient subsequent stage using methods known from the art.

20
The utility of the compounds of the present invention to treat disorders

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

25

30
The present invention also provides pharmaceutical compositions

comprising one or more cewapounds of this invention in association with a

pharmaceutically acceptable carrier.

To prepare the pharmaceutical compositions of this in\fention, one or
more compounds of formula (I} and/or (I1} or a salt thereof (the active
ingredient), is intimately admixed with a pharmaceutical carrier according to

24
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4- et hyl phenyl H
2- met hyl phenyl
712- met hoxyphenyl
4- et hyl phenyl H
742- met hoxyphenyl
2- met hoxyphenyl

2- met hoxyphenyf 772-nmet hoxyphenyl 2-nethoxyphenyl

782- met hoxypheny
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4- et hyl pheny1l 692- et hoxyphenyt 4-net hyl phenyl H

702- met hoxyphenyl 4-net hyl phenyl H 4-chl or ophenyl

4- met hyl phenyl H 2-chl or ophenyl 722-nmet hoxyphenyl
3-pyridyl 732-nethoxyphenyl phenyl - H 3-pyridyl
2- met hoxyphenyl H phenyl 752-net hoxyphenyl

H 4- met hoxyphenyl 762-met hoxyphenyl 2-net hoxyphenyl H

H 4- net hyl phenyl
|conventional pharmaceutical compounding technigues, which carrier may take
a wide variety of forms depending of the form of preparation desired for
administration, e.g., oral or parenteral such as inframuscular. In preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may
be employed. Thus, for liquid oral preparations, such as for exampie,
suspensions, elixirs and solutions, suitable carriers and additives include water,
glycols, oils, alcahols, flavoring agents, preservatives, colforing agents and the
like; for solid oral preparations such as, for example, powders, capsules,
caplets, gelcaps and tablets, suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants, binders, disintegrating agents
and the like. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If desired, tablets may be
sugar coated or enteric coated by standard techniques. For parenterals, the
carrier will usually comprise sterile water, though other ingredients, for
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.

Topicai formutations included within the present invention, include but
are not limited to creams, iotions, multiple emulsions, microemuisions,
liposornal creams or gels, gels, solutions, suspensions, ocintments, 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
limited to chelating agents, buffering agents, colorants, preservatives,
fragrances, emulsifiers, surfactants, opacifying agents, emollients, soivents,
sunscreens, viscosity modifying agents, antioxidants. inoisturizers,

permeations enhancers, film formers, and the like.

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- '
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2- met hoxyphenyl
4- chf or ophenyl
812- net hoxyphenyl

H 2-net hyl phenyl 792- et hoxyphenyl 2- et hoxyphenyl
802- net hoxyphenyl 2-net hoxyphenyl H 2-chl or ophenyl

H

2- met hoxyphenyl H 3-pyridyl 84phenyl phenyl H

benzyl 852-nmet hoxyphenyl 2-nethoxyphenyl H 4-bronophenyl

862- net hoxyphenyl
a72- met hoxyphenyl
882- net hoxyphenyl

2- met hoxyphenyl H 2, 6-difluoro phenyl
2- met hoxyphenyl H 2-chl oro-6- nethyl phenyl
2- met hoxyphenyl H 3, 5-difl uoro phenyl EXAMPLE 3

52- ( 2- net ioxvohenstérpid3t 4 2-infinimatuylagents) {Combdoticagents 4dfePtoddmt hi adi a

zol e Conpound
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#89compound capable of rupturing a comedo. Keratolytic agents refer to any

compound capable of breaking apart keratinocyes resulting in exfoliation of the
epidermis.) Suitable comedolytic/keratolytic agents include, but are not flimited
to retinoids, salicylic acid, glycolic acid, cety! betaine, and the like. Suitable
antimicrobial agents include, but are not limited to benzoyl peroxide,
erythromycin, tetracycline, clindamycin, azelaic acid, and the like. Topical

formulations typically contain 0.01-1% active ingredient.

The pharmaceutical compositions herein will contain, per dosage unit,
e.g., tablet, capsule, powder, injection, teaspoonful and the like, an amount of
the active ingredient necessary to deliver an effective dose as described
above. The non-topical pharmaceutical compositions herein will contain, per
unit dosage unit, e.g., tablet, capsule, powder, injection, suppository,
teaspoonful and the like, of from about 0.03 mg to 100 mg/kg {(preferred 0.1-30
mg/kg) and may be given at a dosage of from about 0.1-300 mg/kg/day
(preferred 1-60 mg/kg/day). The dosages, however, may be varied depending
upon the requirement of the patients, the severity of the condition being treated
and the compound being employed. The use of either daily administration or

post-periodic dosing may be employed.

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
administration, or for administration by inhalation or insufflation. Altematively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble sait of the active compéund
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
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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OCH3 OCH3 To a solution of the conpound prepared as in Step B
of Exanple 2 (0.921 g, 2.36 mmol) in anhydrous chloroform (10 niL) was
added N- 10chl orosuccinimde (326 ng, 2.71 mmol). The reaction

m xture was then stirred for 16 hours, and then stopped and washed
twice with aqueous NaHCC3. The organic | ayer was dried over magnesi um
sul fate and the remaining sol vent renoved under vacuumto yield the
title product as a solid. M5 (ES, MR+) 390.1 15 FoIIovm' ng the

rocedures descri bed herein, re ative unds mJI a. (|1
P e csen -ew@&ﬁ@q ko iRl TRl ek SRR BN sl ArgloMRlBrds 5
W?]t N:?48§| P h hsfﬁbrlh Ebl’qr‘]@mn hb&ﬁgﬁlﬂe@.& rdixtued blyd @dﬂﬁﬁbﬂhndpiiﬁﬁe/bresent
pheny ne en e 0 0oX en
2- met hoxyphenyl "{N‘?gﬂ% %ggppfua H@ﬁiﬂ%?ag’?‘?n{ﬂmg%?% %P” ré’fgrnng){o
2, 6-di fluoro phenuge p?éfoamﬁlﬁﬁd}péb)‘r%@wﬁs as ﬁ@ﬁdﬁg@h\éﬁﬁ@ Myié meant that the active

2- chl or o- 6- met hyl phenyl 92 2- net hoxy Rhenx Zhrret hox Phen L
3,5-di fluoro phg}quadrerggs dispersed evenly throughout t ecomposton so'that the

10 composition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This solid prefdrmulation composition is
then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 500 mg of the active ingredient of the present invention. The
tablets or pills of the novel composition can be coated or otherwise

15 compounded 1o provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the
former. The two components can be separated by an enteric layer which
serves to resist disintegration in the stomach and permits the inner component

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 such materials as shellac, cetyl

alcohol and cellulose acetate.

25 The liquid forms in which the novel compositfoné 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 olil,
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 carboxymethyicellulose, 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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5Unl ess ot herw se noted, NVR spectra, were neasured on a Bruker

Avance 300 MHz NMR spectroneter.

Unl ess ot herw se noted, nol ecul ar

wei ghts were neasured using a Mcromass LC platform el ectrospray nass

spectroneter,
(w Br-) Meas.
454.39 374.3 i

as listed in Table 3. 10TABLE 3 MW 1l (as +ion) MN2
MN 374.49 454.39 374.0 344.46 424.36 344.0 374.49
-4- 358.49 438.39 358.3 358.49 438.39 358.4 378.91

458.81 378.1, 380.3 378.91 458.81 378.2, 380.2 344.46 424.36 344.3
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and a pharmaceutically acceptable carrier. The non-topical pharmaceutical
composition may contain between about 0.01 mg and 100 mg, preferably about
5to 50 mg, of the compound, and may be constituted into any form suitable for
the mode of administration selected. Carriers include necessary and inert
pharmaceutical excipients, including, but not limited to, binders, suspending
agents, lubricants, flavorants, sweeteners, preservatives, dyes, and coatings,
Compositions suitable for oral administration include sclid forms, stich as pills,
tablets, caplets, capsules (each including immediate release, timed release and
sustained release formulations), granules, and powders, and liquid forms, such
as solutions, syrups, elixers, emuisions, and suspensions. Forms useful for
parenteral administration include sterile solutions, emulsions and suspensions.

Advantageously, compounds of the present invention may be
administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily. Furthermore,
compounds for the present invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via transdermal skin patches well
known to those of ordinary skill in that art. Te 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.

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
and coloring agents can also be incorporated into the mixtyre. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, com sweeteners, natural and syr.ihetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,
without limitation, starch, methyi cellulose, agar, bentonite, xanthan gum and the

like.
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The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyi-
cellulose and the like. For parenteral administration; sterile suspensions and
solutions are desired. [sotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.

The compound of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multitameliar vesicles. Liposomes can be formed from

~ a variety of phospholipids, such as cholesterol, stearylamine or

phophatidylcholines.

Compounds of the present invention may also be 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
soluble polymers as targetable drug camiers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyimethacryiamidephenol,
polyhydroxy-ethylaspartamidephena!, or polyethyl eneoxidepolylysine substituted
with palmitoyl residue. Furthermore, the compounds of the present invention
may be coupled fo a class of biodegradable polymers useful in achieving
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.

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
0.01 to 1,000 mg per aduit 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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378.91 458.81 378.2, 380.2 20 399.32 479.23 398.1, 400.1 21 399. 32
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milfigrams of the active ingredient for the symptomatic adjustment of the dosage
to the patient to be treated. An effective amount of the drug is ordinarily supplied
at a dosage level of from about 0.01 mg/kg to about 100 mg/kg of body weight
per day. Preferably, the range is from about 0.03 to about 10 mg/kg of body

weight per day. The compounds may be administered on a regimen of 1 to 4

times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound 'used. the mode of
administration, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition, factors associated with
the particular patient being treated, including patient age, weight, diet and time of
administration, will result in the need to adjust dosages.

The foliowing Examples are set forth to aid in the understanding of the
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
2-{2-methoxyphenvl}-3-phenyl-5-p-tolylamino-{1,2 4ithiadiazol-2-ium
Compound # 31

CHj

N
s

SOl
O

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

30



390. 49 470.39 390.2 30 390.49 470.39 390.2 31 374.49 454.39 374.3 32
374.49 454.39 374.3 33 394.90 474.81 394.1, 396.1 34 394.90 474.81
394.1, 396.1 35 360.46 440.37 360.3 36 390.49 470.39 390.3 37 390. 49

470.39 390.3 38 374.49 454.39 374.3 39 374.49

10

15

20

25

30

35

benzonitrile (9.86 ml, 96.6 mmol) and heated under reflux for 16 hours. The
reaction mixture was cooled and 1.0N HC! {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 agueous layer was exiracted with
chloroform (3x150 mi). The combined organic layer was dried over anhydrous
MgS0,, and evaporated. The resulting solid was washed with hexane and
dried over the vacuum to yield the product as a pale white solid.

'H NMR {300MHz, CDCl3) ™ 3.83 (s, 3H), 4.79 (s, 2H), 6.96(m, 3H),
7.04 (m, 1H), 7.43 (m, 3H), 7.83 (d, 2H)

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)
was heated under reflux for 16 hours. The reaction mixture was cooled and
the solvent was evaporated. The resuiting residue was purified by flash
column chromatography with a mobile phase of 25% hexane in
dichlioromethane. The combined fractions were evaporated; and the resulting
solid was dried over vacuum to yield the product as a yeliow solid.

*H NMR (300MHz, COCl3) ™ 2.36 (s, 3H), 3.66 (s, 3H), 6.76 (m, 1H),
6.97 (t, 1H), 7.17-7.39 (m, 7TH), 7.47 (d, 2H), 7:60 (d, 2H), 8.20 (s, 1H), 14.18
(s, 1H)

MS (ES, MH") 376.29

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

in anhydrous chloroform (15 mi) was slc.vly added bromine (438 pl, 8.51
mmol). After stiring for 16 hours, the solvent was evaporated. The resulting
solid was washed with anhydrous ethyl ether. The crude product was re-
crystallized from 20% water in ethanol to yield the product as a yellow sofid.
H NMR (300MHz, CDCi3) ™ 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
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MS (ES, MH") 374.25

EXAMPLE 2
2-{2-methoxypheny!)-3-(2-methoxyphenyl}-5-phenviamino-[1,2 4jthiadiazol-2-
| iurn Compound #74
CH,

]
O

N\
,JtSHE

0

|
CHs,

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

% suspension in toluene) {9.40 g, 120.0 mmol) in anhydrous toluene (200ml)
was stirred for 1 hour at room temperature. To the mixture was added 2-
methoxybenzonitrile (16 ml, 131.0 mmol) and the reaction mixture was then
heated under reflux for 16 hours. The reaction mixture was cooled and 1.0N
HCI (150 mi) 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
aqueous layer was extracted with chloroform (3x150 ml). The combined
organic layer was dried over anhydrous MgSQs, 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

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
cooled and the solvent was evaporated. The resuiting residue was purified by
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58 420.51 500.42 420.1

flash column chromatography with a mobile phase of 25% hexane in
dichloromethane. The combined fractions were evaporated and the resuiting
solid was dried over vacuum to yield the product as a yellow solid.

MS (ES, MH") 391.50

STEP C:
To a solution of thiourea (12.95 g, 33.1 mmol), prpeared as in STEP B,

in anhydrous chloroform (15 ml) was slowly added bromine (1.78 mL, 34.75
mmol), Aﬁer stirring for 16 hours, the solvent was evaporated. The resuiting
solid was washed with anhydrous ethyl ether. The crude product was re-
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.

TABLE 1
RZYN\ /R“
R' ';!‘S}—N\Rs Br
ID No. R’ R* R’ R*

1 4-methyiphenyi phenyl H 4-methoxyphenyl
2 4-methylphenyl phenyl H phenyl
3 4-methylphenyl | phenyl H 2-methoxyphenyt
4 4-methylphenyl phenyl H 4-methylphenyi
5 4-methylphenyl phenyl H | 2-methylphenyl
6 4-methylpheny! phenyl H 4-chlorophenyt
7 4-methylphenyl phenyi H 2-chlorophenyl
8 2-methyiphenyl phenyl H phenyi
9 2-methyiphenyl phenyi H 4-methoxyphenyl J
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59 420.51 500.42 420.1 60 404.51 484.42 404.1 61 404.51 484.42
404.0 62 424,93 504.83 424.0, 426.0 63 424.93 504.83 424.0, 426.0 64
391.47 471.38 391.0 65 374.49 454.39 374.2 66 404.51 484.42 404.2 67

404.51 484.42 404.1 68 388.51

| 10 2-methylphenyl phenyl H | 2-methoxyphenyl
11 2-methylphenyl phenyl H 4-methyipheny)
12 2-methylpheny! phenyl H 2-methylphenyl
13 2-methyiphenyl phenyt H 4.chlorophenyi
14 2-methylphenyl phenyl H 2-chlorophenyi
15 4-chlorophenyl phenyl H phenyl
16 4-chlorophenyl phenyl H 4-methoxyphenyl
17 4-chlorophenyl phenyl H 2-methoxyphenyi
18 4-chlorophenyl phenyl H 4-methylphenyl
19 4-chloropheny! phenyl H 2-methylpheny!
20 4-chlorophenyl phenyl H 4-chlorophenyl
21 4.chlorophenyl phenyl H 2-chiorophenyl
22 phenyl phenyl H phenyl
23 phenyi phenyl H 4-methoxyphenyl
24 phenyl phenyl H 2-methoxyphenyl
25 phenyl phenyi H 4-methylphenyl
26 phenvi phenyl H 2-methylphenyt
27 phenyi phenyl H 4-chiorophenyl
28 | 2-methoxyphenyl phenyl H phenyl
29 | 2-methoxyphenyl phenyl H 4-methoxyphenyl
30 | 2-methoxyphenyl phenyl l H 2-methoxyphenyl
1 3 2-methoxyphenyl phenyl H 4-methylphenyi
32 | 2-methoxyphenyl phenyl H 2-methyiphenyi
33 | 2-methoxyphenyl phenyl H 4-chlorophenyl
34 | 2-methoxyphenyl pheny! H 2-chiorophenyl
35 | 4-methoxyphenyl phenyl H phenyl
36 | 4-methoxyphenyi phenyl H 4-methoxypheny
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468.42 388.3 69 388.51 468.42 388.2 70 408.93 488.84 408.6, 410.0 71
408.93 488.84 408.1, 410.0 72 375.47 455,38 375.2 73 361.45 441.35
361. 74 390.49 470.39 390.2 75 420.51 500.42 420.2 76 420.51 500. 42

420.2 77 404.51 484.42 404.1 78 404.51 484.42

37 | 4-methoxyphenyl phenyl "H 2-methoxyphenyl
-38 | 4-methoxyphenyl phenyl H 4-methyiphenyl -
39 | 4-methoxyphenyl phenyl H 2-methylphenyl
40 | 4-methoxyphenyi phenyl H 4-chloro pheny!
41 | 4-methoxyphenyl phenyl H 2-chlorophenyl
42 2-chlorophenyl phenyl H bhenyl

43 2-chloropheny! phenyl H | 4-methoxyphenyl
44 2-chlorophenyl phenyl H 2-methoxyphenyt
45 2-chlorophenyi phenyi H 4-rmethylphenyl
46 2-chlorophenyl phenyl H 2-methylphenyi
47 2-chloropheny! Qhenyl H 4-chloropheny!
48 2-chlorophenyl phenyl H 2-chlorophenyi
49 phenyl phenyl H .2-chiorophenyl
50 4-methylphenyl phenyl CHz { 4-methoxyphenyl
51 phenyl phenyl H 4-methoxybenzyl
52 phenyl phenyl H 2-methoxybenzyt
53 phenyl phenyl H 4-methylbenzyi
54 phenyl | phenyl H 2-methyibenzyi
85 phenyl phenyl H 4~-chiorobenzyl
56 phenyi phenyl H 2-chlorobenzyl |
57 | 4-methoxyphenyl | 4-methoxyphenyl H pﬁenyi

58 | 4-methoxyphenyl | 4-methoxyphenyi H 4-methoxyphenyl
59 | 4-methoxyphenyl | 4-methaxyphenyl H 2-methoxyphenyl
60 | 4-methoxyphenyl | 4-methoxyphenyl H 4-methylphenyl
61 | 4-methoxyphenyl | 4-methoxyphenyl H Z2-methyiphenyl
62 | 4-methoxyphenyl | 4-methoxyphenyl H 4-chlorophenyl
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404.1 79 424.93 504.84 424.1, 426.1 80 424.93 504.84 424.1, 426.1 81
391.47 471.38 391.1 82 343.45 344.3 83 373.48 374.3 84 344.46
424.36 344.3 85 469.38 549.29 86 426.5 506.4 426.3 87 439.0 518.9

438.3, 440.3 88 426.5 506.4 426.2

2-chiorophenyl

63 | 4-methoxyphenyl | 4-methoxyphenyi H

64 | 4-methoxyphenyl | 4-methoxyphenyl H 3-pyridy}

65 2-methoxyphenyl 4-methylphenyl H phenyl

66 2-methoxyphenyl 4-methylphenyl H 4-methoxyphenyi

67 2-methoxyphenyl 4-methylphenyt H 2-methoxyphenyl

68 | 2-methoxyphenyl 4-methylphenyl H 4-methyiphenyi

69 2-methoxyphenyl 4-methylphenyl H Z2-methylphenyl

70 2-methoxyphenyl 4-methyiphenyl H 4-ch§oropheﬁyl

71 2-methoxyphenyl 4-methylphenyl H 2-chlorophenyl

72 | 2-methoxyphenyl 4-methylphenyl H 3-pyridyl

73 2-methoxyphenyl phenyl H 3-pyridyl

74 2-methoxyphenyl | 2-methoxyphenyl H phenyl

75 | 2-methoxyphenyl | 2-methoxyphenyl M 4-methoxyphenyi

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

77 | 2-methoxyphenyl | 2-methoxyphenyl H 4-methylphenyl

78 | 2-methoxyphenyl | 2-methoxypheny! H 2-methylphenyl

79 2-methoxyphenyl | 2-methoxyphenyl H 4-chiorophenyl

80 2-methoxyphenyl | 2-methoxyphenyl H 2~chloropheny!

81 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 phenyi

a7 2-methoxyphenyl | 2-methoxyphenyl H 2-chloro-6-
methylphenyl

88 | 2-methoxyphenyl | 2-methoxyphenyl H | 3,5-difluoro pheny}

EXAMPLE 3
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89 389.5 390.1 90 425.5 426.2 91 437.9 438.3, 440.3 92 425.5
426.2 5 EXAMPLE 4 Mel anocortin MC-4 Receptor Binding Assay

Mel anocortin [ MC-4]-nmenbrane [ purchased from Receptor Biol ogy |Inc]
was coupled to wheat germ aggl utinin coated pol yvinyl"
toluene-Scintillation 10 Proximty Assay beads [purchased from
Amer sham Pharmacia Inc.] for 30 mn at 25C. Into each well of a
96-well Opti plate [purchased from Packard, CA], 2.5 gg of nenbrane

and 0.25gng of be@g%m\é%ﬁ%;ﬂgﬁﬁgsimn%mﬂ%&%jy%ygfs-?hgﬁys%em'.284, ]-téﬂﬁiazole
medi a was 50nM H . P .4 contal ning O. b DOVI NE& Serum a . 2
mM Cad 2, 2 mM MyCl2 and protease i nhEempewnd #88-st conpounds 15(1.5
gL) at 1mMin 30% DMSO 50nM HEPES, p .&f,jpuff 3 as added to
separate wells on the plate. Radi e | | - NDP- nel anocyt e
stimul ating hornone [ NEN, 2000Gi /¥ was addg O each well (48.5
gt per well, 40 pMfinal concentrattYon)»Qe p)ate was then seal ed
and let stand for 16 hr at 25C. NDP- Mel ano stinul ating hornone
pepti de and a-nel anocyt e 20sti nul atQg~Nohone pepti de (purchased
from Pal omar Research Inc, 1 MV ‘ used as reference inhibitor
conpounds to define non-specific Binging . Total binding (T) was
defined usi ng 30% DMSO 50 mM HEPES, “pH 7. 4°%buffer. Bound

radi oactivity for eaCTdaweltiondf)the compasureepaed sninrttep Bauf BxXample?

b scar co ai odtaR1 Bysd ARG oS ol Rl R abds L 1 "

Cycl i c-¥adenosi nehwmsoctionded 826 g ARPI nBholjnul Mt reectichgaiaturE @kl tieen Shierads

mel anoma cel | s gxpr.essin nOCOortd -4 .receptor grown
to confluence i ﬁorg' 6%39%5?51@53 ?’ hoggg%fig‘f g?“ﬁ@e%? 6’”\A’ﬁ‘ha Wgalf%w?mﬁ/g&' Er?'e
di scarded and t orgaaichHayeeivhs vdex] ol ethgbeSumisulidte ldad thesresaining solventest

conpounds were wg&%dMnggLMgwe[%é/@&%g&%% ﬁggﬁd_rrel anocyte

stinmul ati ng hor none pep € positive control
wel | s  5whil e negat iM&(EDMHOI3% | s recei ved vehicle of 30%

DVSO- 5QgM HEPES, pH 7.4 buffer. -The plate was incubated at 37C and 5%
CO2 for 30 mn. The supernatant was di scarded and the cells were
washed tw ce with Hdokowing deupiosedures Hasasibed 3@oin,Oeprasthiatives camigeuhdso

h wel | and ' 305 FlidY i |
gg(r:lt e\r/]\/te wagnrreggﬁ?@#d% El? ﬁg‘fﬁté ﬁéés@ﬁpin@érﬁgn Verd'SrebQed3ts REtdy inPthdL AW

Table 2
Rz\r/" N /R4
=N
R1/N""‘S
1D No. R’ R* R*

82 4-methyiphenyl phenyi pheny}
83 | 4-methylphenyl pheny} 4-methoxyphenyl
89 | 2-methoxypheny!| 2-methoxyphenyl phenyl
80 |2-methoxyphenyl| 2-methoxyphenyl 2,6-difluoro phenyl
91 | 2-methoxypheny!| 2-methoxyphenyl | 2-chioro-6-methylphenyl
92 |2-methoxyphenyl} 2-methoxyphenyl 3,5-difluoro phenyl

20
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10NEN Fl ashpl ate kit (NEN . A nelanocortin receptor agonist is
defined as a test compound which resulted in an increase in cAW
production in this assay. EXAMPLE 6 G protein Activation Assay 15For
each assay, nenbranes expressing the nelanocortin MC-4 receptor (5
ug) were incubated for 5 mn at 25C with 0.5 nM 355-GIPyS in 100 gL
of 25 mM HEPES buffer, pH7.5 containing 100 mM NaCl, protease

inhibitors, 0.5 pM GP, 5 MM 2- rrercaptoethanol, 1 mM Myd 2 toget her
hor ne. or

with test compound, E]Hé l\%f NDP- ﬁet\stlrmlatln
20conbi rtati on of NDPTREFAR 85}‘%'5&%08 oo P RITEC SR 8'%? ruker
conpound. Basal %Ecﬁmmﬂdﬁz mmsmtmtal.ethmd oltigrvliSerhbteBRnSecpllr 7. 4
buffer containin 0% DMSO. The reactj,on was ,term_nat e!d E# addi ti on
of 50 pl of ter WA HAFeTRAsHIETuSInGA MIchma% LAk RESRLICRIRRPEY massy
MyC12, prot easedlpeélrd@météﬁssnsl&ﬂng%ﬁm?, 100 pM GTP, 5 nM

o]

2- mer capt oet han w th 25detergents (0.5 %digitonin, 0.2% sodium
deoxychol ate, and 0.5% NP-40). The nmenbranes were sol ubilized for 30

m nut egpgat 25C. The 35S- GTP7S bound GastAgigt®i n was

i mrunopreci pi tated using _apti-Gas (0.5-gg)_that_linked to_anti-rabbit
| gG protein A conj JgdPd¥p SPAMWHoEsHiaRld] oW RUW{Br-Mds Meas MWy i a
Topcount (Packard] . Now=SpgCi{i3 A@S‘GFWS‘WVWW
35S- GTP7S i mmunopr *L:i_ojqrt at bd bv(??]or mal Fabbit 1gG (0.5 pg Basal.
bi ndi ng (B)=Mean count &/ m put e36é1§ﬁ) i mrrunoﬁ%\éﬁpl t4ted B¥48nti- |Gas.
Non- speci fi c bi ndi pg—(RSBjT=Me T Nrumo prtatedh or et -
rabbit 1gG Specific b{g:al bi ng?ngg( SB) | =B- Ngﬁsg mii n egzﬁ"awel |3 C
Net cpmin each welfl (&)= |C NSB5%1§t| mu| at i 488. %)/SB] X BG&%
The procedures des¢r ovezEphgt e etapgg gy t T MC43Eggeptor
were repeated for t{he nel nocor | n IVC— reces)%u Fol |DWI ng_the
procedures descri bed, $epresenﬁﬁ$ Pre corrpouﬁﬁB;Bbf the PetasD.3
i nvention were testet—5or—btnrd T l. rek—7—1ot [, as
Tsted n Tabre o Tamie 4 10 RETS] to0 b s bR (L T2 BT
MC-4 (nM (SPA) 1 [I.18&74 2 1.3442% 3 o 7 18%.36 i na¢ti ve32D3 5

9 374.49 454 .39 3742

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

15 364.88 444.78 346.2, 366.2

16 394.90 474.81 394.1, 396.1

17 384.90 474.81 394.1, 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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1.3 207 6 2.5 293 7 2.2 218 8 1.4 201 9 1.1 217 10 2.3 130(90) 11 2.4
243 12 insoluble insoluble 13 3.4 347 14 5.6 234 15 4.5 482 16 4.3

424 17 7.7 351 18 6.0 463

26 344.46 424 37 3443
37 36488 44478 | 364.2, 366.2
28 360.46 34037 360.3
29 390.49 470.39 390.2
30 350,49 470.39 390.2
31 37440 454.39 374.3
32 374.49 454.39 3743
33 394.90 474 81 394.1, 396.1
34 394.90 474 81 394.1, 396.1
35 36046 440.37 360.3
36 390.49 470.39 390.3
37 350.49 470.39 390.3
38 37449 454.39 3743
39 374.46 454.39 374.3
40 394.90 474,81 394.2, 396.2
a1 394.90 474.81 3942, 396.2
42 364.88 44478 364.3, 366.3
43 394.90 474.81 T 394.2, 366.2
44 394.90 474.81 394.2, 366.2
35 378.91 358 81 376.2, 360.2
6 378.91 458.81 376.2, 380.2
a7 399,32 478.23 398.1, 400.1
48 399.32 479.23 398.1, 400.1
29 364.88 443.78 364.2, 366.2
50 386.51 537.58 388.3
51 374.49 454,39 374.3
52 374.49 454.39 3743
53 358.49 438.39 356.4
54 358.49 438.39 358.4
55 378.91 458.81 376.3, 3603
56 376.91 458.81 378.3, 380.3
57 390.49 470.39 350.1
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19 3.9 460 20 3.5 636

63 27 89 28 68 29 48 30 103 31 22

21 7.8 392 22

124 23 124 24

76 25 57 26

58 420.51 500.42 420.1
59 420.51 500.42 4203

60 404.51 484.42 404.1

61 404 51 484.42 404.0

62 424 93 504.83 424.0,426.0
63 42493 504.83 4240,426.0
64 391.47 471.38 391.0

65 374.49 454.39 3742

66 404.51 484.42 4042
67 404.51 484.42 404.1
68 388.51 468.42 388.3
69 388.51 468.42 388.2
70 408.93 488.84 408.6,410.0
71 408.93 4886.84 408.1,410.0
72 375.47 455.38 "375.2
73 361.45 441.35 361.

74 390.49 47039 390.2

75 42051 500.42 420.2
76 420.51 "500.42 420.2
77 404.51 484.42 404 1

78 404 51 48442 404 1
79 42493 504.84 424.1,426.1
80 424.93 504.84 424.1,426.1
81 39147 471.38 3911
82 343.45 344.3
83 37348 374.3
84 344.46 424.36 3443

85 469.38 549.29

86 4265 506.4 426.3

87 439.0 518.9 438.3,440.3
88 4265 506.4 426.2

89 3895 390.1
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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

10

15
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25

30

90 " 4255 7 426.2

91 437.9 438.3,440.3

92 4255 426.2
EXAMPLE 4

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

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

calculated as: _
{(T-Y)/ (T ~N)]*100%

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

receptor were grown to confluence in a 24-well culture plate. The growth
medium was discarded and to each well was added 0.5 mL of Hank's solution.
Test compounds were added to wells of a 96 well plate. NDP-melanocyte

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



246 46 368 47 874 48 444 49 96 50 30,000 51 1,000 52 1,000
53 1,000 54 800 55 800 56 3,000 57 inactive 58

10
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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 weil and the plates were
incubated at 4°C for 30 min. Cyclic AMP content was measured using the
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

For each assay, membranes expressing the melanocortin MC-4
receptor (5 pg) were incubated for 5 min at 25°C with 0.5 nM **S-GTPyS in 100
ul of 25 mM HEPES buffer, pH7.5 containing 100 mM NaCl, protease
inhibitors, 0.5 uM GDP, 5 mM 2-mercaptoethano!l, 1 mM MgCl; together with
test compound, 1 uM of NDP-melanocyte stimulating hormone ora
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
termination buffer containing 25 mM HEPES, pH7.5, 20 mM MgCls, protease
inhibitors, 100 uM GDP, 100 uM GTP, 5 mM 2-mercaptoethanol with
detergents (0.5 % digitonin, 0.2% sodium deoxycholate, and 0.5% NP-40),
The membranes were solubilized for 30 minutes at 25°C. - The **S-GTPyS
bound Gas protein was immunoprecipitated using anti-Gas (0.5 ug) that linked
to anti-rabbit IgG protein A conjugated SPA. Bound radioactivity was '
measured in a Topcount [Packard]. Non-specific **S-GTPyS binding was
defined by **S-GTPyS immunoprecipitated by normal rabbit IgG (0.5 ng).

Mean counfs/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)
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i nactive 59 inactive 60 inactive
1,000 64 1,200 65 114 66 120 67

234 72

Cpm in each welt

Net cpm in each well (N)

% stimulation

61 inactive 62

130

c

i

I

C-NSB
{(N-SB)/SB] x 100%

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 MC4 (uM) ICs; MC-4 (nM)
(Filtration) (SPA)
1 1.1 174
2 1.5 234
3 0.7 159
4 inactive 297
5 1.3 207
6 2.5 293
7 2.2 218
8 1.4 201
9 1.1 217
10 2.3 130(80)
11 2.4 243
12 insoluble insoluble
13 3.4 347
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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155 73 725 74 194 75 103 76 332 77 4.4 78 99 79 7.16 80 378
8l 672 82 1.5 826 83 1.9 833 84 82 nm 85 5

21 7.8 392
22 - 124
23 124
24 76
25 57
26 63
27 89
28 68
29 48
30 _ 103
31 22
32 48
33 91
34 48
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 g6
50 30,000
51 1,000
52 1,000
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EXAMPLE 7 Rodent Feeding: Food Intake in Food-Deprived Rats (MC-41

Mal e Long- Evans rats (180-200 grans) were housed individually and
e.10 am until

mai nt ai ned on a once- a-

day feeding schedule (i.

4

for five 10days followi ng quarantine to allow the animals to
acclimate to feeding on powdered chow (#5002 PM Certified Rodent
Meal ) during the allotted time. The chow was nmade available in an

open jar, anchored in t

he cage by a wire,

with a netal

f

ol | owner

Wat er was avail abl e

p.m)

covering the food to mnin ze spillage.
ad-libitum 15 An rral@werefastedfor 18 hour sl or to
testing. At the end of phe-fasthrgperiot—anttfats—we aer-RHst er ed
either a test conpound o fghlcle. Vehi cl e and |t est cgﬁ%ound re
adm ni stered either or [Iy g5 niJkg) 60 m nutes [prior Bgothe
experinment, subcutaneously (1 mlkg) 30 m nutestprior-to 20the
experinment, or intraperitoﬁ@ally (1 n/kg) 30 n1nute§(KW|or td the
experinment. Test conpounds gEereTadm i STered onal 'y jAdctide SUSPENSi on
in aqueous 0.5% et hyl gel lul ose40. 4% Tween 80 for intraperitofgeally
as a solution or suspensio@3in PEG 200: conpound cori@@dv® at i ons
typically ranged from I mg/ggg to106To/r kg, Pre cti - 30
ng/ kg. Food intake was [25neasured at 2, 4, and|6 hoqrs_ ter
adm ni stration by meigklngﬁﬂhe speC|aI j ar con1ainingﬂmh% fooc bef ore
t he experinent and at tHre—specrited—times—Up '_CU”Hﬁé%H(éJ“ of-t he
experinment, all aninmal g _were giyen a one-week Wwashout beriod before
re-testing. 30Foll ow ng th62pro,edure descri befl abovmactieel ect
conpounds of the presert ent{-or—were—testedrto-—re 'OCfthe ef f ect
on food intake in fastedgrgﬁ As |isted in Taple 5 Z@g 6. D No.
[ mg/ kg], Route Food I ntaket®d- 2 nrs Food | ntakej 2-6 h120PEG 200 ip
8.25 g 13.389 1 10u, i p—F22e-81-439—Tabre—6—+p—No—{Hmiigl—Route
Change in Food | ntake Q-2 ﬁ?s Py Change | n Fopd Intlﬁg -6 his (9
120

67 130

68 110

69 139

70 566

71 234

72 165

73 725

74 194

75 103

76 332

7 44

78 99

79 216

80 378

81 672

82 1.5 826

83 1.9 833

84 82 nm
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MCT Control po 0 PEG 200 ip 0 0 1 10, ip -11.60%-37.00% 1 30, po
-21.2 -6.7 84 10, ip -7 -24.5 84 10, ip 3.9 -17.8 84 30, po -7 32 26
10, ip -12.7 -32.3 27 30, ip -27.4 -29.1 29 30, po -26.3 -3.7 29

85

EXAMPLE 7
Rodent Feeding: Food Intake in Food-Deprived Rats (MC-4)
Male Long-Evans rats (180-200 grams) were housed individually and

maintained on a once-a-day feeding schedule (i.e.10 a.m. untii 4 p.m.) for five

10 days following quarantine to allow the animals to acclimate to feeding on
powdered chow (#5002 PMI Certified Rodent Meai) 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 vehicla.

Vehicle and test compound were administered either oraily {56 mL/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
agueous 0.5% methylcellulose-0.4% Tween 80, or intraperitoneally as a
solution or suspension in PEG 200; compound concentrations typically ranged
from 1 mg/kg to 1005mgikg, preferably from 10-30 mg/kg. Food intake was
measured at 2, 4, and 6 hours after administration by weighing the special jar

25
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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10, ip -62.3 -70.7 31*3, ip -37.8 -50 311, ip -20.6 -71.2 31 30, po
-23.6 31.5 31 10, po -10.1 39.7 31 3, po -9 52.1 311, po 1.2 19.5 32
10, ip -29.6 -60.2 32 30, pa -12.5 -15 32 10, po -20 -1 32 3, po

5 TABLE 5
ID No. [mglkg], Food Intake Food intake
Route 0-2 hrs 2-6 hrs
PEG-200 ip 82549 13.38¢g
1 10y, ip 729¢g 843 g
Table 6
ID No [mgikg], |Change in Food |Change in Food
Route Intake Intake
0-2 hrs (%) 2-6 hrs (%)
MCT Control po 0 0
PEG-200 ip 0 0
1 10, ip -11.60% -37.00%
1 30,p0 213 5.7
84 10, ip -7 -24.5
84 10, ip 3.9 -17.8
84 30, po -7 32
26 10,1p 127 323
27 30, ip -27.4 -29.1
29 30, po -26.3 -3.7
29 10, ip -62.3 -710.7
31 3,ip -37.8 -50
31 1,ip -20.5 ~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 -18
32 10, po -20 -1
32 3, po ~11.5 31.17
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-11.5 31.17 32 1, po -18.8 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 EXAMPLE 8 Neurite Cell
Qutgrowt h Assay Cell Culture: 10Di ssoci ated hi ppocanpal and corti cal
cell cultures were established fromenbryonic day 18 rat fetuses 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 pregnant nons (SpragueDawl ey) and

anest heti zed wi th hal ot hane according to the AVMA Panel on

15Eut hanasi a. Pups were ugrapifatey ggid tie brgg gs™ were Temgyedand
pl aced in HEPES- bufflered Hank'§ Bal'anced |Salt solutiopn (HBSS. G bdo).
The hi ppocanpi and clorti cds were di&dectgd out-3nd popl ed aéor di ng
to tissue-type. Tisse—was—t+yst .3;04?8' fogr—15 -'7;5" 3
(1mg/ M trypsin-HBSS;{ Wort™hi ngton) ," finsed with fresh HBSS, T ncubated
in trypsin inhibitorf (1ngpam ; $i gn@) pdor {5 20mitB rinsed ag&in w th
fresh HBSS and t hen priturated+atpt—f+gshi—1—BSS—wh-a
fire-polished gl ass {pi pet"‘lge. Di ssoﬂ'éﬁ ed |cel | S re saededzéﬂ2 30, 000
cell s/wekl onto poly-D-Tysine coated 96-well plates (CollTaborative

Bi oSci ence). Each well contained 100t.tl of Eagle's Mninmal Essenti al
Media (MEM @G bco) supplenmented with 26nM NaHCO3( Si gma), 56mM gl ucose
(Sigma), 15mM 25KC (Sigma), 1mM sodi umxpypigage (Sigma), 1.1mM
L-glutam ne (Sigm), 10%-(v/v) heat-in F Ivated fetal bovine serum
(Hycl one), and 0.001% gent ani ci n ! 7.4). Cells were
allowed to attachelfonitpgdh in a humdified 37.0 5% CO2 i ncubat or

before experinmental treatnent. The cuylture pedi s aspirated. and
o ChnoTa i the i osh iasar @ ed piappeambshnd 3giaCed piRtived B Seieblishod
ggx;s a}‘tﬁr pl ?tﬂmem@wanw@? m/_eétaeﬁﬁse@hedes(@ribbd B Matben, M.PB%dPgér%a
, al pha- nel angcyte stinul ati ng_hornone - or tes oun
(di luted in DPBS)-W-Eaealex. Jedtonéi ded‘g%)’f’ﬁ# &%{g@f_’% 1599 %%éﬁf%ﬂ?. Beety.
On th hfe thlh rd dayewBeswbiciemovédiga a@@r@ame@tiarsptmir@m?ﬂ fno@r@(sfﬁfﬁﬁuéced
Wit resh medi aDa%vrl]gy)ta%csitangscmBiggg aﬁthﬁgio?hna%eva@:gord%ng tg lﬁ'\et H\r/l(\adh I}’an%I on
15 Euthanasia. Pups were decapitated and the brains were removed and placed
in HEPE S-buffered Hank's Balanced Salt solution (HBSS; Gibco). The

hippocampi and cortices were dissected out and pooled according o tissue-

type. Tissue was irypsinized for 15 min (1mg/mi 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 1m! fresh HBSS with a
fire-polished glass pipette. Dissociated cells were seeded at 30,000 celis/well
onto poly-D-lysine coated 96-well plates (Collaborative BioScience). Each well
contained 100u! of Eagle’s Minimal Essential Media (MEM; Gibco)
supplemented with 26mM NaHCOQO; (Sigma), 56mM glucose (Sigma), 15mM

25 KClI (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 allowed to attach for 24h in a humidified
37°C 5% CO; incubaior before experimental treatment. The culture media was
aspirated and exchanged with fresh media every 3 days.

30
Assay:
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10cells were fixed with 10% phosphat e-buffered formalin for 15m n,
then rinsed with DPBS (Sigma) and placed in blocking serumfor 30 mn
(horse serum 1:50 dilution in DPBS; Vector Labs). The cultures were
rinsed again with DPBS and then incubated in primary anti body for 2
hr (m crotubul e-associ ated protein-2 (MAP-2) is a selective marker
for dendritic processes; anti-nouse 15nonocl onal (Chem con); 1:1000
dilution of MAP-2 in antibody diluent (Zyned)). Negative control

wel I's were incubated iriantibody diluent al one. Background signal was
determ ngd by bl ank vieldray-foaehdurf aie)platingubdiued weré breated withhvetilcie

anti body. Cultures were rinsed again with DPBS and then p din .

fluorescein for 8yt O(frﬁssﬁﬂlpfr?dﬂ&'én?@%; StWHE§§8r5}W‘B@'EF (all{/lgg?&”qﬁi on
i n DPBS; 20Vect ogokghimb-(didiéd |Hr{ﬁ=iBS/)BEQcH treaménecéddn@h wals'fEn  th DPBS
and the plates were then read on Cytof | uor 4000 fluorescence plate

reader. Neurite GRAGIIGRIE. M'sfhéﬂ}:‘fﬂé’@%W%@r%med@ﬁglam#(jé"qt?%ﬁﬁaﬂd
control (vehicl e, !aggzlj Qith FesIER B%Q%SQEO&\B&JﬂdnS&l%E wieB¥ FédIRR: Vfﬁée

tested in the above bassay wth results as listed in Table 7

dat a ar d0expr esseslls aergbragarith Wan@@pbaﬁérbue‘fﬁ@d\i@nmaﬁnéorﬂégmﬁben ripsed
conpounds wer e tsylgn\f/hgﬁﬁﬁﬁ éé‘i’ggﬁ?é‘% pl&B& .ﬁ*&l%ﬁ%g b0 hﬁl?r{)rﬁﬂee%rﬂ&

change / not ac eviation ND I ndicates a conpound
tested / respons‘eS%ddUﬂQEﬂ@DﬁBﬁeWCf@O-?ASLE'h? culires weee mpregragatrhwititonp

R i e

protean -2 (MAP-2 is a selective marker for dendritic processes; anti-mouse
15 monaclonal (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 1gG; rat adsorbed; 1:50 dilution in DPBS;
20 Vector Labs). Cultures were rinsed a final time with DPBS and the plates were
then read on a Cytofluor 4000 fluorescence plate reader. Neurite outgrowth

was expressed as percent change from control {vehicie).

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

compound not tested / response not determined.

30 TABLE 7: Neurite Qutgrowth
Comp # Hippocampal Cells Cortical Cells
Vehicle 19% 4%
1 6% NA
2 18% 18%
3 17% 23%
4 20% 21%
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8 NA 12% 9 NA NA 10 7% 11% 11 9% 10% 12 28% 20% 13 29% 32% 14 . 30%
19% 15 18% 31% 16 8% 18% 17 8% 17% 18 17% 17% 19 22% NA 20 17% NA 21

27%

5 26% 9%
5 23% 4%
7 NA %
B NA 2%
g NA NA
10 7% 1%
T 5% 0%
12 " 28% 20%
13 25% 32%
Ty 0% 15%
15 8% 31%
16 8% 8%
17 5% 7%
18 7% 7%
19 53% NA
20 7% NA
77 7% 2%
52 NA 30%
73 10% 50%
24 0% 6%
25 NA 23%
26 16% 7%
57 7% 52%
78 NA 55%
9 NA %
30 NA NA
39 NA 6%
32 NA &%
33 NA 1%
34 NA 22%
35 NA 28%
36 NA 6%
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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

37 NA 26%
38 NA NA
38 NA ND
40 26% NA
21 36% 5%
42 6% NA
3 30% 37%
44 43% 19%
%5 5% 25%
46 0% 9%
a7 20% 13%
48 NA 19%
49 15% 51%
50 6% NA
51 74% 8%
52 65% NA
53 67% NA
52 35% NA
55 5% NA
53 33% NA
57 9% \ NA
5§ 72% 0%
59 1% T 21%
60 66% ) 14%
&1 6% 7%
62 13% 13%
63 20% 7%
64 22% 12%
a2 14% 15%
83 1% 5%
N ND 17%
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NA 28% 36 NA 16% 37 NA 26% 38 NA NA 39 NA ND 40 26% NA 41 36% 5% 42
26% NA 43 30% 37% 44 43% 19% 45 46% 25% 46 40% 19% 47 20% 13% 48

5 The data above show that cuitures treated with select compounds of the
present invention resuited in a significant increase in neurite outgrowth as
measured by MAPZ-FITC immunofluorescence. A comparison between the test
compounds and o-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 ina
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 muscles, hence the reduced whisker movement on the
lesioned side, which is observed immediately after recovery from anesthesia.
The following morphological abnormalities associated with the functional deficit

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;

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

nuclei.
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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%

10

15

20

25

After recovery from anesthesia, the rats were randomly divided into
groups for dosing with vehicle, @MSH or test compound, with 6 animals per
group. aMSH (s.c., 70ug/each 48hr) was used as a positive control. Test
compounds were dosed p.o. at 20mg/kg bid for 14 days. Restoration of
whisker movement was monitored daily after the operation using two criteria:

(1) frequency of whisker movement on the lesioned side relative to the
the opposite side (sham-operated) which served as the baseline control

-(2) semi-quantitative measurements (0 to 4+) on strength of the whisker
muscles, characterized based on observation of the percentage of moved
whiskers, muscle tone of whisker muscles, and the position of the nose.

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

observer.

The results of behavioral assessment showed that both test
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.

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+ | 913+
6.8 15.9 21.2 14.5 8.3
a-MSH 20+ | 246+ | 601+ | 938+ | 981+ | 100«

2.8 15.8 19.3 14.0 53 0.0

0 35+ | 678+ [ 8985+ 100+ | 100
0.0 0.0

Cmpd #31

(248377) 3.1 9.5 3.7
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62 13% 13% 63 20% 17% 64 22% 12% 82 14% 15% 83 11% 9% ea ND 17% 5The
data above show that cultures treated with sel ect conpounds of the
present invention resulted in a significant increase in neurite
outgrowt h as nmeasured by MAP2-FI TC i nmunof | uorescence. A conpari son
bet ween the test conpounds and a- MSH i ndi cates that many of the test
conpounds were superior to a-MSH in pronoting neurite outgrowth at
the concentration tested. In 10addition, several of the test
conpounds di spl ayed selective effects on neyrite autgrowth in
hi ppocanpal or ¢BMPH#ESE cells. | EXAMVPLE4S £ | h 3Give FLBi0at |N&I& | 100
Conpr essi on Md 3{153719% he abilify of tesjf 3corrpq)élgd 04 PB0 1
neur o-protective or neuro- regenerative effectS was Investigated ?R
facial rgerve conpression nodel: Facial nerve notor axons arise
exclusively fromneurons within the p dl\e| | - defined nucl eus.
Faci al nerve conpression results in rmgg‘e reactions proximal to
the lesion site ang MhesévaMedﬁgemhamﬂr@qulaibmof sebicdoat lipidsinthedis.ch

20causes di m ni sker movenen n the | esioned side. Mile

Long- Evans rats%qggoqw% rafjen of & Eé?rﬁ@ﬁrzed with 3-5% i sofl orane for
i nduction and 2% f orSerm;thman&Lﬁtuabgrdfrtgrarhmmﬂb@bmaéts pEwics Albimsmoddee
right facial nerve was exposed and, coppr.essed h/}‘ngrce s 25for 30

sec at filts exit ATEGR¢1HEZ I Mpreolreaied win mifeawein C f1r $ HOHrsy nerve

was sham oper at gghsHibdSRHIVREES afd déﬁﬁ:@ronelsxﬂﬁ;y % eh? t6lie Suiture plate in
conpressi on causes paralysis _of whisker t he reduced

whi sker rmverrenpu@ﬁcqqﬁéwf‘%qi GAzRMIE| U@d"'mp&’\é@s‘:%&@w«%e% Geie@ratelfy

after recovery Gpom, @f@ﬁb@grrﬁ sw 1fcypbmw nglmp@qb%mh, sodium
abnormalities associated with the functional deficit 30were observed:

(1) an incr easemrrnvattﬁé‘lthﬁ'&“@TESE@?tiahé'ﬂWQﬁﬁldSQW%M Je eThescefls wetee

faci aI ucI eus 5h4S t G388 ved to
peak arcnd 03- GWZHM@d éte&?;?qa t%%%ﬁ%?ﬁﬁr{ygﬁeﬁ%g%%at h gn% l?gezga nyelin
basi c protein sseboeyte®y i n the conpressed facial nerve approximtely
one week after the Iesion; 35(3) norphological alterations around the
N-M junction and whi sker foI |l icles regions and gradually degeneration
of notor neur on8TEMBL Iselatior phumarcsetiocytes After recovery from
anesthesia, the ratg %h%esa%wéng%a{é@ﬁ%Hﬁéh&ﬁ&ﬂ@ghé@ﬁ gsigsi ng

wi th vehicle, aMSH or test g&oun ani mal s per group. aMsSH
(s.c.,200ug/ eachPsirphrativeaieces th%QﬁQ4'9@”HBﬁ?P615 (thierart eldheskimds

were dosed p. o. wpr Jg&d@wﬁowenlléhéiﬁmebé%%a@@%ugp SHavigwhabsker

novenment was m)nltored ily after the operation using two criteria:
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/F12 media mixture (3:1), supplemented with 8% heat
inactivated FBS, 2% heat inactivated human serum (HS}, 1TmM sodium
pyruvate, epidermal growth factor (10ng/mi), insulin (10rg /ml), hydrocortisone
{0.4pg/ml) and +/-cholera toxin (100pg/ml), L-glutamine and antibiotics,

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

STEP C: Cultures of human sebocytes



(1) frequency of whisker novenent on the | esioned side relative to
the the opposite side (sham operated) which served as the baseline
contr ol (2) sem-quantitative neasurenents (0 to 4+) on
strength of the Wi sker nuscles, characterized based on observation
of the percentage of noved 15 whi skers, nuscle tone of whisker

nmuscl es, and the position of the nose. For all observations, the
experinmental design was blind to the behavioral observer. The results
of behavi oral assessnment showed that both test 20conpounds, conpounds
#31 and %84, accel er Resuwltaptpells Fomibe pbevenigolatipnrprocasiuee whfesRlatedmrsiok e

h
0.08) - The'r ecovtlp e BveR' e pRROTLERTIR ol IR M St R 8 8r-6P=
per cent age of i tasad(‘j\%mct)@ﬁrﬁﬁdajfs (Riase §l Foddwing timenﬂﬁl@d)Mhamndehﬂd.vérﬁ

Adni i st rat1 onGAneBREb I PansTenmedn Y e TRREVE: 2 begh™
Mbdel  Percent EmeuméMed WAh @&ﬁn E)idur@b?rtﬂit@ iammunomﬁmqn&dnﬁem 100

100 100 100 100 100 Vehicle 27. 86.4 91.3 6.8 15.9 21.2
14.5 8.1 a- vsH £8.6ng/ml) and selemum (5 Spglml) (ITS) 2% heat inactivated FBS and 2%

heat inactivated human serum as well as +/- cholera toxin {ch.t.) {(100ug/ml), L-
glutamine and antibiotics (Phasé l). Three days 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 (10uxg/ml). This medium was

changed every 3 days {Phase ).

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
Ill. 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 campleted

25 using the Nite red method. This rnethod relies on visualization of neutral lipids
by Nile red and quantitation by reading of flusrescence 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 evaluaticn 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 celis were aliowed {o interact with 1uM Nile red in Hanks buffered saline
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0.0 0.0 Cnpd #84 0 4.8 35.1
10.0

solution containing DMSO and Pluronic F127. After 4 hours of incubation,
washing and incubation overnight, the fluorescence was read at 535 excitation
and 580 emission using a flucrescence plate reader. To determine whether
the compounds had an inhibitory effect on cell growth, cell counts were

performed.

Following the procedure described above, select compounds of the
present invention were tested for visual and Nile red evaluation of lipid

accumulation, with results as listed in Table 9.

TABLE 9
ID No. % Inh % Inh Visuai* | Visual* MC5-R
04puM | 0.8uM 0.4uM 0.8uM 1Cs0

74 72 100 +++ +++4 154nM
76 48 88 ++ e+t 317nM
80 61 91 ++ +Hit 138nM
67 N.T. N.T. ++ +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
At day 11 of the culture, sebocytes were labeled with “C acetate at a

final concentration of 2uCi/m! for 24 hours in serum free culture medium. The
cells were than scraped from plates and frozen at -80°C in glass vials. Lipid
extraction was completed using the Bligh- Dyer method (Bligh, E.G. and Dyer,
W.J., Can. J. Biochem. Physiol., 1859, 37, pp 911-916) with slight modification
as detailed herein. Briefly, cells were homogenized in a 2:1 chloroform-
methanol mixture, in the presence of KCl. The organic phase was removed
from the mixture, the separated lipids were dried under argon and spotted to
high performance thin layer chromatography (HPTLC) plates. The plates were
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5 EXAMPLE 10 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 bi no nouse,
10ATCC CCL-92 ) were treated with mtonycin C ( 4gg/ml) for 3 hours,
trypsini zed and seeded at a density of 2.5x105/9.5 cnR tissue culture
plate in Dul beccos M ninmal Essential Medium (DVEM containing 10%
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In Vivo Evaluation of the Test Compound Effect on Sebum Production:
Human Skin —~ SCID Mouse Chimera Model

Severe combined immunodeficient mice (SCID) provide an invaluable

model for skin xenografting. These animals are devoid of both T and B cel
immunity. Human skin grafts in SCID mice retain human celiular tissue
components including skin immune cells, i.e. Langerhans cells, macrophages
and lymphocytes and also part of the engrafted endothelium ( Kaufman R.,et
al., Exp. Dermatol, 1983: 2: 209-216, 1993). These properties allow for the

. study of physiological and/or pathological responses of human skin cells to a

test compound.

STEP A: Method of transplantation:
C.B-17 scid/scid mice (Taconic, Germantown, N.Y.) were used for .

grafting at 5-6 weeks of age. Full thickness human facial skin was shaved to
~0.4 mm using a Forman Dermatome. The skin shavings were washed 3

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
(8.0 ug/g body weight).

Itis 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 fransplanted human skin and that
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 zability 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
month post transplantation the effects of inhibitors of sebum secretion was

tested at this point.
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84 0 Q 00 No binding * Increased nunber of + signs indicates the
degree of inhibition with ++++ = 100% +++ = 75% ++ = 50% and + =
25% i nhibition of lipid granule formation. STEP F. Eval uati on of
sebaceous |ipid synthesis by sebaceous cells 20At day 11 of the
culture, sebocytes were |labeled with 14C acetate at a fi nal
concentration of 2pG/mfor 24 hours in serumfree culture nmedi um
The cells were than scraped from plates and frozen at -80C in gl ass
vials. Lipid extrart!on was conpleted using the Bligh- Dyer method
(Bligh, £ G an®TBfeB:; Mathgd of teatmeat: Bi ochem Physiol ., 1959, 37, pp
911-916) with slight i 51 ' jis . ' il
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vi sual i zati on of radioactive |ipid species. For visualization of
unl abel ed lipids the plates were sprayed with 8% cupric acid 10and

charred on a hogTpp®™: Ferrkiatitn dfaltd expedifndnite -resul ts was done by | nmage

Pro Plus 3.0 (Media bernetjcs, Silver, Sprin MD) . . ..

Fol.l owi ng the pr oceJuQPée%%%PPﬁéﬁ‘ea%ﬂﬁ?@f”egé‘f’%’giét%r Dyerefipingpclinical

presenysi nvent i gRwRioR of SstuRtiprbiictioheising! SEBUTARE.Y Atthfsaite Riman skin

differentiation of 15human aebgc tes. Visually, the s@gl gd cell .

cul tures t reat €l FATECRATFE0 AR FSAICSIRIANR Bl aete apledisday hislelosise!
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The sane cells exam.ne 0 i.pid synt i.s reveal.ed.iphibiti of .

squal ene, _ohol cSEBAI eui vrifkas Ay el Bl ac ikt I rpted fhsles.

radi oactively | abeled |ipids separated by HPTLC. The cell panels

20wer e, quanti fi . syre t..of the intensity of n usi ng

Fmage Ao P us S0k b Bratastes B i Symbes i B8 Rty iRaton H308%

t he difference dxamimednissuesat ed sanpl es and vehicle treated control s,

with results as listed i,n T L DI . r, | Sex

%1 nh @O0.4pM % | nhtr% 6‘?'%6‘%%"?!" i’gﬁcﬁgﬁgggw%@ﬁ%&g@%&d@?ﬁ%@b‘i‘ﬁh‘”&ﬁy

extract F/ M 10@&te9in10epd BiffeChot txbetedobithendi of FLMcetate 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 cuiture 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 fransplanted {o 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 sebacsous
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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and 30 days fol | ow ng

exper i ment : Lipid %Inh @ 0.05% %inh @ 0.01%
Squaline 90 80
Wax Esters 93 86
Triglycerides 80 75
Cholesterol 82 33

As shown in Tables 12 and 13 above, both total sebaceous lipid
accumulation and de novo synthesis of sebaceous fipids 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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The termnation of the experinment was deternined by prelininary
clinical 15eval uation of sebum production using SEBUTAPE. At this
time human skin grafts were excised and representative sainples were
coll ected for histological evaluation. Mre particularly, 2mm punch
bi opsi es were prepared and used for evaluation of |ipid 'synthesis and
total lipid accumulation in the treated tissues. 20STEP D. Eval uation
of lipid synthesis and total |ipid accunulation in the exam ned
ti ssues. The col |l ected 2nm punchcbj L were pl aced
individuaqw into 96 well plates in KrE Ll and | abel ed with
101. 1G of 14C acetate for 3 hours. FOtdi mimdaticni s | abel i ng peri od
the sanples were washed in nedi ym.and. 5. 25bi ppsi es. pool ed i ghed,
and used for |ipid e%sraa:aqc fig 8'%‘%Pﬁa‘b%f%’é?ﬁ%ﬁﬁan@%a'ﬁa@ by
EPlTILC was tﬂe sacﬁ?n;;diﬁmdetgcbr E_ﬁ%’nf)lé@iﬁ fwmu%ta@uhiﬂ%@f;%ﬂﬁ?ﬁﬁ ﬁﬁﬁ:ldd&actose
ol owi ng the proceduyre cribe ve,..conpo resent
i nvention was te@tpé?i”cfeoﬁ t‘f"ﬁ@"i“ﬁ’ﬁ %‘?@?’dﬂsglﬁ@Bﬂ@@ﬂ@ %Bﬁﬁiﬁ%@gi’ﬁ}ﬁ?-y
follow gg 11 30day treatnent of human skin transplanted to the SCI D
nouse. Vi sual eval uation of thembﬁ gl and fol |l ow ng
topical treatment with 0.1% sol ution d #74 resulted in
vi si bl e shrinkage of the sebaceous ghgitsl FenduidgyMs regul ation of

sebaceous |ipids. Topical treatment for 15 days 35with 0.05% and.
0. 005% sol ut i ondWHETORBYISIONT i cient to down regul ate the Iipids.

Nunerical eval uati onagh shbefid evab&difnkatofaf mibreemiuIssRDEsHRIsRiIchi thé fisiolvitg
these b5cells was analﬁ{zed lIISic{l]}ﬁ H%C,,V\,ith results as listed in
Table 13 12 an&°TBONeAHAEHE195H WiHhBe @825 8efd'st ed rel ative to .
control. Table 11 Effe¢PoRborbaEmpund #74 on Human S

9 h g

S Lijpi ds

(11 Day Treatnent) Lipi gﬂ % _nh . 1% % nh . 9% % n 0. 01% $qual ene
70 0 0 WE 80 10 25 Tr -ﬁﬂf’?'&%&f@@ *@ g“”%%%ﬁ%)l e 12 Effect of
Conpound #74 on Lipid Azepipliadtdi@nate 30 Day Treat mentdo gdrfaf nh @
0.05% % nh @0.01% _

Sorbitan Oleate 13 parts :

(e.g. Span 80 from ICI 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 (42.8 paris by
weight), with mixing as necessary, {o yield the emulsion.

20 B: Hydroaicohalic gel _
As a specific embodiment of a hydroalcoholic gel composition the

polypropylene glycol (10 parts by weight), butylene glycol (10 parts by weight),
benzy! 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 34.
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Squal i ne 73 82 Chol esterol Ester 21 44 Wax Esters 93 86 Triglycerides
90 75 Chol esterol 82 33 Table 13 15Effect of Conpound #74 on
Sebaceous Lipid Synthesis (30 Day Treatnent) Lipid % nh @0.05% % nh
@ 0. 01% Squal i ne 90 80 WAx Esters 93 86 Triglycerides 90 75

Chol esterol 82 33 As shown in Tables 12 and 13 above, both
total sebaceous lipid accunul ation and de novo synthesis of sebaceous
| i pids was significantly decreased foll owi ng 30 days of topical

treatnment. with a _RhQSOr/ asreelo. 01% 20sol uti on of compound #74.
EXAMPLE 12 O al @Fo-m‘ﬁﬂ—ﬁa%—on As a specific enbodi nent of an
oral conposition, 100sasmpdcifichentmdimant oflad@rhydfoudgahisbproand (20 parts by

amount of 580 1 08980 A PitvknE blESTh o GfenfORRE OB Aere el 1
weight} and benzyl aicohol {1.0 paris by weight) are then added to the
isopropanol/butylene glycol mixture. To the resulting mixture is then added

10 Cyclotetrasiloxane (D4) and Organopolysiioxane-11 (e.g. Gransil GSM Gel from
Grant industries) (58.85 parts by weight) with continuous mixing. Compound
#74 (0.1 parts by weight) is micronized by and dispersed into the gel with

continuous mixing until uniformly distributed.

15 D: Cream
As a specific embodiment of an o/w (oil/water) cream, the following

components are mixed in the amounts (parts by weight) as noted. The final
mixiure is adjusted to about pH 2 with hydrochloric acid.

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

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

25
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Topi cal Formul ati ons A: M croenul sion As a

speci fic enbodi nent of a m croenul sion conposition the foll ow ng
15conmponents are bl ended, wth heating as need: Polysorbate 60 (e.g
Tween 60 from I Cl Surfactants) 20 parts |Isopropyl Palmitate 20 parts
Sorbitan O eate (e.g. Span 80 fromICl Surfactants) 13 pads

2- Et hyl hexanedi 01-1,3 4 parts Butyl ated hydroxy-toluene 0.05 parts
Conmpound #74 0.05 parts To the blended m xture is then slowy
added water (4 gﬁ%% / weight), with m xing as necessary, to
yield the 'enuﬁ@%gﬁ. Sgykwdroalcoholic gel As a specific
enbodi nent of a hydroal coholic gel conposition the polypropyl ene

gl ycol (10 partsLkaM@fgghbmmggrﬁ | ycol (10 parts by weight),
benzyl al cohol (2 parts by weight), EDTA (0.05 parts by weight) and
BHT (0.05 parts by weight) are mxed with water (74.85 parts by

wei ght total). The 25m xture is bl ended until all the conponents are
di ssol ved. Carboner (e.g. Carbo f4P frdm Goodrich) (3 pads by
weight) is then slowy added with OQELQ turning to yield a gel
Compound #74 (0.05 parts by meigh; ~kS then dispersed into the gel
with nixing. The gel pHis adjuBted fo about pH 3-4. 5C Anhydrous
Cel As a specific enbodinent(@f an anhydrous gel isopropanol
(20 parts by weight) is added to butylene glycol (20 parts by

wei ght). BHT (0.05 parts by weight) and benzyl al cohol (1.0 parts by
wei ght) are then added to the isopropanol/butylene glycol mxture. To
the resulting mxture is then added 10Cycl otetrasil oxane (D4) and

Or ganopol ysi | oxadn 11 (e.g. Gransil GSM Gel from Grant | ndustries)

(58.85 parts by wej el JooP) WS i Y1 o % 1ngqgm8y o (0.1
parts by wei ght) iggi%%r%?g%g%%&gnd di @ggﬂg}gd "Nt o t’%% ‘§e with
conti nuous m xieeEpatyhreliyl Reteraerniorigl bileaseyslpnlinkalvl siclozisylandn As a

oponent o ar 6 I X e L e ) "5, cor od. The
ot e ur o pelbliiectid, hGo TR rcuRShL e S A e 0451

Cet earyl al cotrptomliBsusiitated withone enmyose abtitusels indspedeotipulertsd Bat et h- 20
Capr | 6 Capr §F.m§;ﬂ%§’§°§§ﬁ§§i’§ b ool dROE e i at) 3.6
parts @yeine R? is selected from e group consisting of alkyl, arsl, aralkyl, beteroaryl,

heterocycloalkyl and cycloalkyl-alley); wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyl gronp is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, elkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)ami;no;
R? is selected from the group consisting of hydrogen, allyl, aryl, aralkyl,
heteroaryl, heterocyclealkyl, and cycloalky-alkyl; wherein the aryl, aralkyl,
heteroaryl, heterocyeloalkyl or eycloalkyl 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 2
medicament for freatment of a disorder selected from the group_cunsisﬁn gof obésity, impafred
* oral glucoase tolerance, elevated blood glneose levels, type 11 diabetes, Syndrome
X, dizbetic retinopathy, acute nenrodegenerative disorders, chronic
nevrodegenerative disorders, plexopathies, male erectile dysfinetion, dry eyes,
acne, dry skin, aged skin, seborrheic dermatitis, rosacea, excessive ear wax,
meibomian gland disorder, psendofollioulitis, yeast infections, dandruff, hiradenitis
suppurativa, ocular rosacea and ecorine gland disorder,
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Conpound #74 0.1 parts BHT 0.05 parts Water 81.25 parts 20Wile the
f oregoi ng specification teaches the principles of the present

i nvention, with exanples provided for the purpose of illustration, it
wi |l be understood that the practice of the invention enconpasses al
of the usual variations, adaptations and/or nodifications as cone
within the scope of the following clainms and their equivalents. 25
What is clainmed is:- 1. Use of a conpound of forrmula (11) wherein
12! is selected fromthe group zonsisting of alkyl, aryl, malkyl,

het eroaryl, heteroaryl-al kyl, heterocycl oal kyl, beterocycl oal kyl -

al kyl, cycl oal kyl2 arfde wywsiloinrdiytlnl kten wherein the aryl, arallcyl,
Eei er oar y:, |hEt Fr oat y% Is@élécﬁ?/ﬂ:omlﬂlﬂ%ﬁfc%ﬂtﬁzlg&T%éb&?ﬂéad.laryl i

et erocycl oal kyl - a cycl o . or .cvel.oa - a roup is

opt § onal Ly subst PR LI R bl BB e 20 15,
sel ected from hallgserientysdpptaddpm halpges, kydrogy Wgdylompdisigeiat ed al kyl |

hal ogenat ed al koXghalometharg amiad, Kiplaaiys erdifdkyl)achingal Kyl ) am no; B? is

sel ected fromthe gr QR :§QSteal e duRtbnsBilk Y substitdblary B @bKidited
het eroaryl, heterocycl.oan rcl grein the aryl,

| and._cycl.oal kyl.-al kyl :
aral l cyl, heterodf 1%"’”}%’&“@%8"&“&?“3‘5 J%mjfsag? th&‘fec?%?ﬁﬁu group is
optional |y subst imdepersentigpd @hé?gﬂwéﬂ@ﬂsﬂﬂgﬁ%%@ﬁ?@“gﬂdependent ly

sel ect ed from haldbgesnsthoky ehimixaliylnankedifziglaninax y; hal ogenat ed al kyl ,

el oot od from ¢ he g o heedtbllediiauile HaD LI HEMRL | aral kyl
sel ecte romthe, gro onsl,st.in r.ogen - aryl, aral kyl,
het er oaryl , heteﬁggvgﬁgﬁﬁﬁgawfﬂ%%%“@?%_%ﬁ?ﬁ%ﬁﬁﬁﬁﬁ%égﬁﬁ%?%¥n the aryl,
arakl, het eroaryf%”‘eﬁé’f"@l”ﬁ%‘?%l’%%fﬁiyé% effomdelegen By 2 8%P%i s
optional | y subst khaltrsthyirbdomeivgy, auinonaliyemigedy Sk eeinbs

i ndependent | ysel ect eghafpam-hal0aemmsbBydsmeys al kyl, al koxy;

hal ogenat ed al kyl, hal ogenat ed al koxy, am no, al kylam no or

di (al kyl )am no; and pharmaceutically acceptable salts thereof in the
manuf acture of a ﬁed'%ﬁﬁﬁﬁ?m$ﬂﬁ“$P€éﬁﬁﬁﬁt of a disorder selected from
the group consi sti ngRdfsasiated sof vhisinskrarbepupis artiogliwetsed el er ance,

el evat ed bl ood ghtstinass skiexee gy haloypetdnddivedyet es, Syndrone X, diabetic
retinopatlay, acute ReVOURARNES: Mk SndlyPQhE &loshotinGddloM ttitments _
neurodegeneraflvgkg& %&dcﬁ%m ggxopathles, mal e erectile dysfunction
dry eyes, acne, ﬁry K1 N ¥ EqEa ki n, seborrheic dermatitis, rosacea,
excessi ve ear wax, niboRIE Ao s Ao ArEtpaas py! spieuhsaE rE MR ¢ s,
yeast i nfect i onsthescbshineksnygibt ailmademityd isdegofpiysddckdmiglogsh,ar r osacea
and eccrine gl angytin8arsgr. 63 2. The use as clained in claiml
wherein R is s ‘98§E ) onsi sting of substituted
aryl and substitute é a %T%&gﬁg%gﬁﬁa%ﬁgggfyl or aralkyl is
substituted with one or nore substituents independently selected from
hal ogen, hydroxy, 4alTheysd as cinked joylam3ribtsdd onaet hyl , trl hal onet hoxy,

am no, al kyl am no orztgizétinkybesn no; R? is selected fromthe
group consi sting oflggggkk&gh&glaryl and substituted nethyl; wherein
the aryl or aral kyl 1,5 su stltlféd vvi.th one or npre substituents

i ndependent | y selecﬁ%&sﬁﬁﬁﬁ#ﬂéﬁﬁﬁ ?mWVH¥5§V?L%Wﬁ?ﬁ?mﬂF%%§?,

i rthal omet hyl , tdifulabborrbant gsiyoro-aemitniplenydl | ryl am no or dgal kyl ) ami no;
R4 is selected fromﬁa@a@ﬁ@uﬁaggaﬁ@iaagéam%@&: aryl, aral kyl and

het eroaryl; wherein the aryl, acralkyl or heteroaryl group is
optionally substituted with one or nore substkuents |ndependently

sel ected from hal Dgemhe Figrsfamsedin claimbyhereinthacgmupundof fopnye st hy | |

trll momet hov, arselemted sserh Koy bveupiconsistpg of (R-{@-abtoriphensl)-6-APo metbumyphenyl)-
pharmaceutically acceptable salts thereof. 3. The use as clainmed in
claim2 wherein R is substituted aryl; wherein the aryl group
is optionally substituted one sub stituents sel ected from hal ogen,

al kyl and al koxy; R? is substituted aryl; wherein the aryl group



R 4 is selected fromthe group consisting of phenyl, 2, 6-
di fi norophenyl, 3,5- difluorophenyl and 2-chl oro-6-net hyl phenyl; and
phar maceutically acceptable salts thereof. 5.. The use as clained in
claim4 wherein the conmpound of forrmula (11) is selected fromthe
group consisting of [2(2-nmefitoxyphettyl)-3-(2- nethotc3phelyl)-
21141, 2, 41-t hi adi azol - 5-yl i denekphenyl am ne and pharnaceutically
accept abl e salts thereof. 6. The use as clainmed in claiml| wherein
t he di sorder mei-ARed-tiogdiamolfeilidnnbpreoylaninemd phaonacewicalblsewptede f r om t he
group consi sting..Gf..QResity, inpaired oral glucose tolerance,
el evat ed bl ood gfucose | evel s, type Il diabetes and Syndrone X 7.
The use as clainmed in claim!| wherein the disorder nediated by a
nel anocortin refeptbyusees depedkinslding} wharande dsodmmedined $ta ng of acne,
dry skin and g,sebesrkd@bdptod Ristedidattosh the group consisting of obesity, impaired

oral glioose tolerance, elevated blood glucose levels, type 11 diabetes and

Syndrome X.

7. ‘The use as claimed in claim 1 wherein the disorder mediated by a
melanocortin receptor is selected fom the group consisting of acne, dry skinand a

sehorrheie dermatitis.
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