WO 03/ 040118 PCT/ US02/ 35365 5 NOVEL 1, 2, 4- TH ADI AZOLI UM DERI VATI VES AS
MELANOCORTI N RECEPTOR MODULATORS CROSS REFERENCE TO RELATED APPLI CATI ON
Thi s applwoagicenigl ai ns the benefit of U S. Provisional AReplisoasizeh 10
60/ 337,762, filed on Novenber 08, 2001, which is incorporated by reference
herein in its entirety. FIELD OF THE | NVENTI ON The present invention

provi des novel 1,2,4-thiadiazol-2-iumderivatives 15 useful for the

e A RS ORUE AT s TR RPN |

treatment of net abol i C, CNS angg Fpsqb;:t MOBUOATOREr s such as obesity,
I npaired oral glucose tolerance evated bl ood glucose levels, type 11

di abetes, Syndrone X, diabetic retinopathy, acute neurodegenerat ive

di sorders, chronic 20 neurode n mal e
erectil e dysfunction, %% %&Ed%wég&ﬁwﬁgbor rheic
dermatitis, rosacg?hnsesgg)ﬁé q&gclsﬁﬁs WXpendTR 0P QTS Prebiaithal iApplicktion

pseudofolllculltl ctions, dandruff, hiradenitis suppurat|va
ocul 40 r osacego/387,762¢ fllen!eorgNandmﬂ:es 6802001, 2ehighisiaromarated hyireferenseT oN
Mel anocortins are neuro | des that arise from pro-opi onel anocortin
(POMO), whi chW@'Ws'%SWS) -ently expressed in the arcuate nucl eus of the
hypot hal anus, pituitary | obes, and the nucl eus tractus solarius of the
brai nstem [Gantt ., et al., Mol ecul ar_Clonin Expressi on, and Gene 30
Localization of a Fourth Mel ano il ol og. Chem 1993,

268, 15174-15179.], These b, B NBkderivatives

NBH, BeRL e Pt et A fidRecg i dervat S
ﬁ/glr;‘)i‘égg:%' n 4 agépfr%@menpépémwgdérlm&zg rﬂeli?immtm recepior. (More
Ther. Patents, feglg (1), 61-76). 35 These peptides to, five.,t s of
nel anocortin paa‘baﬂady ¢h¢ pompesys of the Resantdnye PGt%’PrPieg‘ﬂﬁPe@e t@?&ﬂéﬁf
that ol Dost i welhoRRAS L ARSI abGo i AR BET UMRgdiRREG ©

cycl ase. rs ar tributed’in the brain and
glucose tolerance, elevated blood glucose |eve|s type |l diabetes, Syndrome

X, diabetic retinopathy, acute neurodegenerative disorders, chronic

20 neurodegenerative disorders, plexopathies, male erectile dysfunction, dry eyes,
acne, dry skin, aged skin, seborrheic dermatitis, rosacea, excessive ear wax,
meibomian gland disorder, pseudofollicuiitis, yeast infections, dandruff,

hiradenitis suppurativa, ocular rosacea and eccrine gland disorder.

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

(POMC), which is most prevalently expressed in the arcuate nucleus of the
hypothalamus, pituitary lobes, and the nucleus tractus solarius of the
brainstem. [Gantz, 1., et al., Molecular Cloning, Expression, and Gene

30 Localization of a Fourth Melanocortin Receptor, J. Biolog. Chem., 1993, 268,
15174-15179.] These peptides include ACTH, a-MSH, B-MSH, v1.3-MSH, and
synthetic analogue NDP-aMSH (Wikberg, J E S, Melanocortin receptors: new
opportunities in drug discovery, EXp. Opin. Ther. Patents, 2000, 11(1), 61-76).

35 These peptides bind to five types of melanocortin receptors (MC1-MCS5),

which are G-protein coupled receptors that all positively modulate adenylate
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spinal cord, whereas the MC3 receptor is located mainly in the

hypot hal anus. [Gantz, |., et al., supra.] The M4 receptor is selectively
acti vat edwby3aMsis and can i nduce neurite outgrowth in Ne®Co/UBA/EBHS S.
(Adan R A H et al., Mdlecular Brian Research, 1996, 36, pp 37-44;

Mountjoy, K G, Mrtud, MT., 10 Low, MJ., Sinerly, R B. and Cone, R D.,
Mol . Endocrinol , 1994 8, pp 1298- 1308). ACHT is a | ess potent activator

and. GRspen, ' WaHbaSRol e MEK R 1FS 18kt aid wigkf ey e P e ara ™

receptor is avéﬂm@fceeh WHereag @tie MU3 aRepes.is catdPrmitBhih méxsyﬁothéms >_
MSH ACHT (1-39) MBH >> 15 Serr)l\/BH (The Mel anocortin Receptors Cone,

R D., Editor, [Gantmll?eéab supra) TheMSdhreaaptar.is selegtivelgrastivaigd byebdSd 472)

I'n whol I ' t

ootk o R me e SabRR o M AR LA RIS, ot en
20 of the ACT W@%&ul‘éﬁénaﬁmé&fﬁch Iﬁggslmﬂdp 3mr4l Md@fn‘ﬁﬁxt RSGnMd'ﬁJd‘MFﬂ nal
branchi ng, endplate area, and perimeteér. et al., The

Enhan@ed Recdmwwldf Shmesiyr RrB)tand @one,tR(Dm Mq>l F%m@qrmOReﬂasé,oB,tnp 12Q8-
Mel ant , . M et ti Ph 1983,
05, 25515, 198 obbHRLisS T PRae HARREP o R Faop e BB BB o
Neurite Qutgr SA@%&% @gé rrgb mbgenswym\% | Gdpdr W WL 1 fhol Pept i des,

1992, 13, 110 Hand Org 2766
i n Peripheral pNarmacolRek9Sde ] ppm182>r1f119@t)eﬁheFMGﬁereoéprells aettwatechm order

Fact or i ) Somkpara by B e WS BGHT (hiatis gryaThACHG | frag) ~adsH 55
1994, 62, 1-27
s Ts shorVStblr i Ve deortt KRBGRES Xile TERCIE I Hufflt bl Re e

[Strand, F. Lot®aaN.J., 20002 héd 0N . igpadigigrR)t he MCA receptor is rendered
i nactive by gene targetl ng ‘become obese suggesting that the M4 receptor

is involved in feeding. 35 [Huszar, D., et al., Targeted D sruption of the
Mel anocortin-4 Rec Hﬁ,, This is
subst anti at ed by aﬁf)g§8 %Rgr?we{lévsztitgcﬂ%%irf:ﬁf %EB@ %ﬁ%g\’%ggﬁlﬁﬁégé 565 5 M4
pepti de agoni gbmdnRfthiid thhead1B ineleases neuriteaguigrowih and, d5the, mbét patentl .
20 of the ACTH derived peptides, it significantly promotes nerve terminal
branching, endplate area, and perimeter. [Bijlsma, W. A., et al., The Enhanced

Q

Recovery of Sensorimotor Function in Rats is Related to the Melantropic
Moiety of ACTH/MSH Neuropeptides, Eur. J. Pharmacol , 1983, 92, 231-236;
Van der Neut. R., et al., Stimulation by Melanocortins of Neurite Outgrowth

25 from Spinal and Sensory Neurons In Vitro, Peptides, 1992, 13, 1109-1115; Van
Der Zee, C. E. E. M,, et al., a-MSH and Org 2766 in Peripheral Nerve
Regeneration: Different Route of Delivery, Eur. J. Pharmacol., 1988, 147, 351-
357; Strand, F. L., et al., Melanocortins as Factors in Somatic Neuromuscular
Growth and Regrowth, Pharmac. Ther., 1994, 62, 1-27]. Furthermore,

30 ~ recovery of motor function after nerve injury is shortened by application of a-
MSH and other melanocortins. [Strand, F. L., et al., supra]

Mice in which the MC4 receptor is rendered inactive by gene targeting
become obese, suggesting that the MC4 receptor is involved in feeding.
35 [Huszar, D., et al., Targeted Disruption of the Melanocortin-4 Receptor Results

in Mice, Cell, 1997, 88, 131-141] This is substantiated by a report that various
2



Rol e of Mel anocortingenic Neurons in Feeding and the Agouti Obesity
Syndronme, Nature, 1997, 385, 165-168]. a-MSH i nduces groom ng behavior in
rats, butwbDha/ogiighi fi cance of this is not clear and may necThsSoessbat ed vi a
the M4 receptor. [Adan, R A H, et al., Differential Effects of

Mel anocortin 10 Peptides on Neural Melanocortin Receptors, Mol ecul ar

Phar macol ogy, 1994, 46, 1182-1190]. The rrel anocorti ns aMsH and ACTH are

al so known for their ability to stinulate nent ati gn .and

dr gnal
gl ucodorti coi M@é@ﬁpttd@ﬁgom@tspebth'tvf@ﬁsimgﬂ?é‘av iR §gRUEMIGE Wt- ehal.,

particularly H, r %%J (an
exocrine gl an Pﬁh'%(ﬁ Pﬁﬁ@éﬁ%h@ﬂf%se@r et o é’\’/\ggﬁg \?A%ﬁtoc?llyég%l%al ly in
rats. Mre parggj Q%rﬁéWatu?@ewWUQBSMsM\w@l bMSHrindowes gtdortnhg behavior in
i nternmedi ate | g the pituitary (Whl c? goduces t he POMC tides

6

resulted in dmsrblatstbd ssgmmmasaﬂthqsna net 6l¢aE 8neMmaynehbe @ via the

restoration t rmal 20 els ,after p, (Thody,
A.J. and Shuswz,?r [A ?{SPSA{% §£9F L?@%%m% E%S{‘f&y a?'}& W

fol | gy ng tot @y W@QBQW&PMEIanObbRﬁ Rebéptors, Meld&iiar Pﬁui'ri'IEdolbgyamM

I ncrease of sebﬁm production, although fuII restoration of sebum

producti on wad6athd2d480bnly after treatnent with a conbination of aNVsSH
and testosterone (Thody, A J., Shuster, S., J. Endocr. 25 64, 503-510,
1975; Ebling, F.J., Ebling, E., Randall, V. and Skinner, J., J. Endocr.

66, 407-412, 1975) ThEnAEKNEStifG 6N AGTHER diss RAOAN foRtheirabiftyad ver e
observed to display a severe defect in water repul sion and

t her no- r egul astimnolatel pignoentdtion end @drena ieeacertiesid seeretioputespestively( dhen,

Cer 1 1801 Sororbst esanadsilys. prriededy rtsthin Elilor pr s Gilesrlftuely

human sebaceoggmwg Jﬁﬁc&ocﬁﬁ@ [ARY \piﬁ\ hBN)%hMé pélof é&réﬁ&w Wwhs 8Rowh hunan

sebaceous i pl nt hesi s unan - een cl oned and characteri zed
(Chhaj | ani, VorigigaliyMncrats. ellere pzarncwarlwetr@ swg@s sheivrchthat remeyalef thees.

gggg‘égouggg V\%?%Q%j%flg %3 g}e%gg é\gh'%éepﬁgﬁ%sso%gsﬁeen E{S@ﬁé)&? QWCR
and the prot ejyygasastat §éﬁét‘éob¥ lipid production, with complete restoration to normal

20 levels after replacement therapy with aMSH (Thody, A.J. and Shuster, Nature,
237, 346-347, 1972). In a study of rats following total hypophysectomy,
treatment with aMSH resulted in an increase of sebum production, although full
restoration of sebum production was achieved only after treatment with a
combination of aMSH and testosterone (Thody, A.J., Shuster, S., J. Endocr.

25 64, 503-510, 1975; Ebling, F.J., Ebling, E., Randall, V. and Skinner, J., J.
Endocr. 66, 407-412, 1975). Knock-out mice where the MC5 receptor was
deleted were observed to display a severe defect in water repulsion and
thermo-regulation, due to decreased production of sebaceous lipids (Chen, W.
Kelly, M.A., Opitz-Araya, X., Thomas, R.E., Low, M.J., and Cone, R., Cell, 91,

30  788-798,1997).

The MCS5 receptor is known to be expressed in human sebaceous
glands, and may be involved in the regulation of human sebaceous lipid
synthesis. Human MC5-R has been cloned and characterized (Chhajlani, V.,
35 Muceniece, R., Wikberg, JES., Biochem. Biophys. Res. Commun. 195, 866-
873, 1993). Moreover, presence of MC5-R m RNA in human sebaceous
3



I rmunohi stochem stry and Western bl ot anal ysis (Thiboutot, D., Sivarajah,
Gliland, K, Cong, Z and Cawson, G, J. Invest. Dermatol. 115(4),

614- 619, wP@30)01180 Hurmman sebumdiffers in its conpositi olCrrusor/aisher
manmal s. The main |ipids in human sebum are triglycerides, wax esters and
squal ene (Greene, R S., Downing, D.T., Poci, P.E., Strauss, J.S., JID 54,
240- 247, 1970). Squalene, for instance is not found in many mammals with

th ti f fe d,b hgl ide, . which | '

comporint o - tiate befheBendRITRT o R o it Entai WabidsteBeltes and i n
many (e.g. chijmpaivdhstosR@ents dril Westdrdttibt anaipsie (ThibdrAyD, /anara;aﬂwster
S., Physiolog. Rev. 69, 383-415, 1989). Moreover nelanocortins can have

different eff ditilandnKcebong, % emddliawsern®., 4 pevasésDemnatos b ) 644:61%NEH
(EC(err)=3. 7n%0 gyd ACTH (EC50=16.4nM are potent lipolytic agents for
rabbit adi poc «9 7 whereas in the rat only ACTH 20 (EC50=1. 34nM has pot ent
lipolytic activity (Ramachadran, J., Lee, V., 428, 339-346, 1987; Richter,
W 0., Schwandt, P., Neuropeptides 9, 59-74, 1987). Despite I|poI tic
activity in rodent $lumman saguw@ﬁemmmsmnmgon froen ether eammals. Talpdyrw'ei S

in isolated h nat co entrations
as high as 1M lﬂgﬁs |ﬁ$%gpa%%@%{$wegdﬁg %Sf%?%if%f %qua E@Eﬁ?f‘ 'Thus
defining the Robe DUwmiRGADOCOPbEINP.BNStrahes J.B68cADISY, D400 47 ry?lo sebaceous
nodel systens is not necessarily predl ctive of their role in a uman

sebaceous | i pSquetene, fariisianre ienet fpuneis many. memmals wiltrthepenseptianiafn

W99/ 55679 d I

non- pept i de Icéﬁ%'o%ﬁ(ggegg Sﬁ%’%%gidlen gc\?v{'%vagr 3@&&(‘%&%%% Eﬁjqu(i?etgwg R
and B4 receppoosy rermés@ttedrin othetepegiesiand mrmahngl o zléxé abaéaﬂsdem c
acids, and reductions_ of wei ght and food inta ggund et. al

in W PO publ i Batotally MWM@QQY&’\ JolBuiser, Spi Paysiplegi 39He6863 3r405,4989)s
T 2eS) e MOEBYSE AR e el AR Mncbid B SO Brrens
di abetes and gsugied. Fdyexample toth aMSH (ECs0=3.7nM) and ACTH (EC50=16.4nM)
are potent lipolytic agents for rabbit adipocytes, whereas in the rat only ACTH
20 (ECs0=1.34nM) has potent lipolytic activity (Ramachadran, J., Lee, V., 428,
339-346, 1987, Richter, W. O., Schwandt, P., Neuropeptides 9, 59-74, 1987).
Despite lipolytic activity in rodents and rabbits, ACTH has very little effect on
lipolysis in isolated human and non-human primate adipocytes, even at |
concentrations as high as 1uM (Ng, T.B. Comparative Biochem. 97, 441-446,
25 1990). Thus defining the role of melanocortins and their receptors in animal
sebaceous model systems is not necessarily predictive of their role in a human

sebaceous lipid regulation.

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

35 Nargund et. al., in WIPO publication WO99/64002 disclosed

spiropiperidine derivatives as melanocortin receptor agonists, useful for the
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Thus there exist a need for small nol ecul e nodul ators of the nelanocortin
receptor, nore particularly the nelanocortin-3, nelanocortin-4 10 and / or
t he mel arwo®si#nid receptors. SUMVARY OF THE | NVENTI ON TheCprusezsi3es
invention is directed to conpounds of the general formula (I) R 2 NR4 N
N,S\3 R'/+ SR X- 15 wherein R is selected fromthe group consisting of
aryl, aral kyl, heteroaryl, heteroaryl-alkyl, heterocycl oal kyl,

het er ocycl oal kyl -al kyl, cycl oal kyl , and cycl oal kyl -.al kyl.: wherein the aryl,
aral k9l , het etreatment Qfetj@leéé?%ﬁﬁﬁlwrﬁjerSMrQﬁz9’g¢%&' dqde&g&@pg&exual

cycl oal kyl gragg héuﬂptionally substituted with one or 20 nore substituents
| ndependent |y H c&ed from hal ogen, hydroxy, alkyl, alkoxy; hal ogenated
al kyl , hal ogenat ed al koxy, am no, al kylam no or di(alkyl)amno;, R2 is

het or ooycl oal kyl - afbu Seriga areg for Sl mRlEtuR mad FaGEF B thei
heteroaryl, %&%g@léﬁér, %oreﬁmhm tHE P RarioTortiti-B0 Adlanocomrtirsdi t ut ed

wi th one or nore tuents 1 ndependently sel ected from hal ogen,

hydr agy, al kyhknd bk the/meldradaogtirnatredeptoksy| , hal ogenat ed al koxy, ani no,
al kyl am no or di(alkyl)amno; R3 is selected fromthe group consisting of
hydr ogen, al kyl, al kenyl and al kynyl; wherein the double bond of the

al kenyl or the triple bond of BigRLRYOF THEINVENTRONI east one carbon

atom renoved fromthe point of Tattachnent; 30 R4 is selected fromthe Br oup
consi sting of aryl Thapatsent investien isadigacted teeampeyrdsal the genargl formula (

cycl oal kyl -al kyl ; wherein the aryl,_aral kyl, heteroaryl, heterocycl oal kyl
or cycloal kyl group is optionally S ti LNt ed wiR*h one or nore 5 WD

03/ 040118 PCT/ US02/ 35365 5 substituentfis iZyde dently selected from

hal ogen, hydroxy, alkyl, al koxy; hal oggnat alkyl, hal ogenat ed al koxy,
am no, al kylam no or di (al kyl)am n0R1/+\S R?

N
)
15 wherein

R' is selected from the group consisting of aryl, aralkyl, heteroaryl,
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl and
cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl, heterocycloalkyl,
heterocycloalkyl-alkyl or cycloalkyl group is optionally substituted with one or

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

RZis selected from the group consisting of aryl, aralkyl, heteroaryl,
heterocycloalkyl and cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyl group is optionally substituted with one or more

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

R is selected from the group consisting of hydrogen, alkyl, alkenyl and
alkynyl; whérein the double bond of the alkenyl or the triple bond of the alkynyl
group is at least one carbon atom removed from the point of attachment;

30 R* is selected from the group consisting of aryl, aralkyl, heteroaryl,
heterocycloalkyl, and cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyl group is optionally substituted with one or more

5



X' is selected fromthe group consisting of brom de, chloride, iodide,
acetate, benzoate, citrate, lactate, nalate, nitrate, phosphate,

di phosphawe,03/0suegi nate, sulfate, tartrate and tosyl ate; PoTprsowsssesl t hat
when Rl is phenyl, chlorophenyl or benzyl, R2 is phenyl or benzot hienyl
and R4 is phenyl or aralkyl, then R3 is selected fromthe group consisting
of al kyl, al kenyl and al kynyl; wherein the double bond of the al kenyl or

the triple bond of the alkyn roup iis,at | east one garbo t renoved
from Bhe poi n§UB$t'th\Q@t§d'P@\%9ﬁ’{‘JeI‘%y[§teg‘?ﬁt%ﬁofrhs??lﬁg?n*t ro\%eaﬂkﬁfﬂ benzyl or
met hyl phenyl , B i | oS! afRgl airin B i(alyBEMinG T

4- met hoxyphengﬁ?’g%zﬁ%t%tj%%b’sﬁésl%?égﬁtg% an@?@rﬁ?he S'}gugﬁgg‘?sri.sqa'm_ of|n al kyl ,

al kenyl and al kynyX: isdetected frohetheqarbup cbosistingof brieenidekehlpridesiodige. t ri pl e

bond of the al kynyl group. is.at |east one carbon atom renoved fr t he

poi nt of attaéﬁﬁ@¥ﬁv;b Og%ﬂftﬁé& lpﬁ%tlﬁ,ema[aﬁ%tm&ﬂtgnp Spéaﬁtgf@]qs"ﬁg{q's

phenyl and R4gjs.iphen¥lifatet tffaf@Bandtosgldtet ed fromthe group consisting of
not niat%ﬁ or e

C3 al kyl (i.e. thy] ), alkenyl and al kynyl; preferably, R3
i s sebected from t ppvigerihat ahensR | n@haswl,mhlmapmeraywrdnmﬁﬂ% inpEeayort he

doubl e bond of the, al kenyl @r. the triple,b $.1 s at

| east one car B@W%P@Wf%rxﬁ)ﬁeds PB%WM@%%V@EH%& ﬁz? g@??@%ﬁhtﬂé%&b

phar maceuti ca ﬁ@@e@ﬁ e k§RYl; whBreil tes @oublentyemd bbthel slkémyit her
directed to ahér)raést| 0 ofﬁ?irllég?(?hylsaaﬁdc]iggg%_e\rlv m;di ated by a nel anocor.t?ygl
recept or conpoi tertgpkedeand of thei ﬁgymd) grouuis) aldeastprneocarben ataey eoved

t her apeuti cal effectiyv f a conpound of fornmula (I) R 2 NR4 |1
>N N\ 3 R}ﬁ@ ‘iﬂ%"'?ﬁ%%ﬁ@f‘?{ﬁﬁ WO 03/ 040118 PCT/ US02/ 35365

15 provided further that when R' is benzyl or methylphenyl, R? is phenyl o‘r
methylphenyl and R* is methylphenyl or 4-methoxyphenyl, then R® is selected
from the group consisting of alkyl, alkenyi and alkynyl; wherein the double bond
of the alkenyl or the triple bond of the alkynyl group is at least one carbon atom
removed from the point of attachment;

20 provided further that when R' is phenyl, R? is phenyl and R* is pheny,
then R® is selected from the group consisting of Cz.salkyl (i.e. not methyl or
ethyl), alkenyl and alkynyl; preferably, R?is selected from the group consisting
of alkenyl and alkynyl; wherein the double bond of the alkenyl or the triple‘bond
of the alkynyl group is at least one carbon atom removed from the point of

25 attachment;
and pharmaceutically acceptable salts thereof.

The present invention is further directed to a method of treating a disorder

mediated by a melanocortin receptor comprising administering to a subject in

30 need thereof a therapeutically effective amount of a compound of formula (1)
2

R N R?
o

R '.\‘,_\S R3
| X

)
wherein



5 Rl is selected fromthe group consisting of alkyl, aryl, aralkyl,

heteroaryl, heteroaryl-alkyl, heterocycloal kyl, heterocycl oal kyl -al kyl,
cycl oal kyWoan@4o1es/cl oal kyl - al kyl ; wherein the aryl, aral kyiCI/uset/assesmryl ,
het eroaryl -al kyl, heterocycl oal kyl, heterocycl oal kyl -al kyl, cycl oal kyl or

cycl oal kyl -al kyl group is optionally substituted with one or nore
substituents independently selected from 10 hal ogen, hydroxy, alkyl,

G (ol Byl ) an a0 o R sebteddio Ms ot s Bna i alt el ST iteary,
aral kyl , hewrh%ﬁegb%ryl-alhglt ﬁé&?d@c%lmlheaeﬂ)c?mhmwéwl @jdodlkyl aher ei n t he

aryl, aralkyl oar het’er ocycl oal or cycloalkyl al kyl group is
optional I'y subycloalkyleaikyn wher@neth@raryksarﬁik)d t@@tamaryluhete@amkﬂ k¥ndent | 'y

nal ogenat cd ahRErGS aHARb, g ey Aol P BTG ERRY Barn s .

fromthe groug ﬁé’r?‘aﬂl?l%hbﬁﬁkutgd Wi bAE DR m@bl@dbstut@bh@nwemermylsyetedted fbmy ei n
t he doubl e bong he al kenyl or the triple bond of the al ﬁi/n group is

at | ¢@st one tlaldgen bydsexy, eyl etkaxyo halogengtsidralkids haiegenatad aikoxy carRina, s

selected from rou g of hydrogen, alkyl, aryl, aralkyl,
het er oaryl , i pgpggc(g@yl asréfrqg cycl oal kyl -al kyl ; V\/nerel n the aryl,

aral kyl , het er oar @@ s Mé@t@@ﬁm &l fidupdonsisting of bbklyl- ai’ﬁyéra@(yblimtemaryl

optlonally substituted w th one or nore substituents inde endentll

sel ected fronmhhteregysipally anesycloaliykslkyl; whrestd theiyb geatyleBeterearny!

hal ogenat ed al kpx | ected
fromthe gr Oubeﬁeé%%ycgqrgl%%@dgg WEM ! @fﬁ%ﬁsgﬂ Qlehgw %@Qlﬂg%%s& gth e&eggﬂnzoat e,
citrabe, |act gidre sUBstituents Mddtheentbyhselpbwdefrord|halngephlaydarpxy,salkyii atkogy;
sulfate, tartrate andtos¥late and, phar maceuti c Ba]gl salts
thereof. 30 haloggpatedialigi.dralegenated a ?%rlam‘é‘oaa%bﬁ'é [(EEY)RBMPesi t i on

Geseri bed” above. RS TycERE e IRERHT, §°ﬁ€‘%‘2¢9?%fnﬁ¥f°§é‘” o SRehgrans
conposi ti on nalkgnylpwhetein tite doyblefbanideofdbeyatkenys odﬁmﬁnpt&boa@@w@amywl
P mes 1or Coaiglngs 2 fepst A8 cBrSSH o removed ot iHtpdifot AiEEHMER:' S
20 R* is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl,
heteroaryl, heterocycloalkyl, and cycloalkyl-alkyl; wherein the aryl, aralkyl,

heteroaryl, heterocycloalkyl or cycloalkyl-alkyl group is optionally substituted
with one or more substituents independently selected from halogen, hydroxy,
alkyl, alkoxy; halogenated alkyl, halogenated alkoxy, amino, alkylamino or

25 di(alkyl)amino;

X is selected from the group consisting of bromide, chloride, iodide,
acetate, benzoate, citrate, lactéte, malate, nitrate, phosphate, diphosphate,
succinate, sulfate, tartrate and tosylate;

and pharmaceutically acceptable salts thereof.

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



WO 03/ 040118 PCT/ US02/ 35365 5 pharmaceutical conposition conprising m Xxing
any of the conpounds descri bed above and a pharmaceutically acceptable
carrier. \Eo@aphiligi ng the invention are nethods of treati RgTAdiSsDsIIeF S

medi ated by the melanocortin receptor in a subject in need thereof
conprising 10 adm nistering to the subject a therapeutically effective
anmount of any of the conpounds or pharmaceutical conpositions described
above. An enbodi nent of the present invention is the use of any of the
conpognds desphatmeateutical corhpositiore compsisingrmixisig anyipk HiededmBeYRAs ed from

dor mat of ogi casesaites e sndha aparmree kb RRiek e BE & et hod 1 or

treating a disorder selected fromthe group consisting of obesity,
i npaired oral glucose tolerance, elevated 20 blood gl ucgse |evels, tépe I
di abet es, Syndr oneExemgiityireg the ineantioprrrerpethogsof treatipg disordars mediate

I njury, acute, neurodegenerative di sor ' : tive

di sorders, pl QX@I%F}%? €0 ?CgpgéﬁﬁFcejsq'@esﬁtﬁﬁ@??gzv%ﬁggﬁﬁ@ﬁ{g&ne, dry
skinggaged skhdmirigefng 6 itife SEjotd tHepapeutinallp affective ariount ehanyak the

mei bom an gl and di sorder, pseudof,ol liculitis, eas&ﬁi nfections, dandruff,
25 hi dr adeni t campappds at pharmassutisal garapesitionsdesrtied@PMeand di sorder in a
subject in need thereof conprising admnistering to the subject a
therapeutically effective anount of any of the conpounds or pharnaceuti cal
conposi tions descahkesbadiment ofife Pregent invextiopliscthefusehef anyefitheon is the

use of any of the conpounds descri beﬂ her ei n inf tg.e epa ai%g of,,a
medi cament  f opompeusdshgesqrinpd Heeain f9r, the tigRtMARLET 3 'SBFQ;ﬁr 5&?%’ ﬁo%tlhgr ance,
(c) gievated Jg@ﬁ%o%l;éﬂﬁ&%{ éﬁ%‘(a';do?ic H<DrddrsPENS disHidahe bR denPhtoRygIgAIoE X,

(f) dfabetic nopa n acute neurodegenerative disorder, (h) a
chroni ¢ neur ogiegelees.at i ve di sorder, (i) a 35 plexopathy, (j) nale erectile
dysfunction, (k) dry eyes, (lI) acne, (nm) dry skin, (n) aged skin, (o)
seborrheic dermatitis, (p) rosacea, (gq) excessive ear wax, (r) 8 WO

03/ 040118 PCT/ US024 3238/ pi@ of lelRR Mibras & theth s fot @Feating)a disorder selected
pseudofol liculitis, %t? feast I nfections, (u)
from the group consisting of obesity, impaired oral glucose tolerance, elevated
20 blood glucose levels, type Il diabetes, Syndrome X, diabetic retinopathy, spinal
cord injury, nerve injury, acute neurodegenerative disorders, chronic
neurodegenerative disorders, plexopathies, male erectile dysfunction, dry eyes,
acne, dry skin, aged skin, seborrheic dermatitis, rosacea, excessive ear wax,
meibomian gland disorder, pseudofolliculitis, yeast infections, dandruff,
25 hidradenitis suppurativa, ocular rosacea and eccrine gland disorder in a subject
in need thereof comprising administering to the subject a therapeutically
effective amount of any of the compounds or pharmaceutical compositions

described above.

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

35 plexopathy, (j) male erectile dysfunction, (k) dry eyes, (l) acne, (m) dry skin, (n)
aged skin, (0) seborrheic dermatitis, (p) rosacea, (q) excessive ear wax, (r)
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dandruff, (v) hidradenitis suppurativa, (w ocular rosacea or (x) eccrine
gland disorder, in a subject in need thereof. DETAILED DESCRI PTI ON OF THE
| NVENTI ONvO®3/DlE 1pr esent i nvention is directed to novel swaItisvuszses
1,2,4-thiadiazol-2- iumderivatives useful for the treatnment of disorders
medi ated by a nel anocortin receptor. Mire particularly, the present

I nvention is directed to conpounds of fornmula (I) RR NR4 1IN N, S\3 R 1

R X- (I 15 wh X, R, R2, R3 d R def d, f ul
mel anbeoriin m@fﬁc@%ﬁan g@mpmd% (#3?&8&3@9@@?5%3 Vet e on i o
further direc ecepﬁbﬁ/) anﬁ% E@?WQ &) SEuI&Y r@@écé@@i‘@?)@échﬁe gland

nmel anocortin pre era sorder which 1s 20 susceptible to
treatnent by digordesnnc swﬂabagmmemi theremfiel anocortin receptor. Preferably
t he nel anocortin receptor is selected fromthe group consisting of the
mel anocortin-3, nelanocortin-4 and nel anocortin-5 receptor, nore

preferably the mel anocorb’E’TK'E?%ESC‘F@PMﬁ@FWE INVENTIOR anocortin-5.
25 Preferably, Rl is sel group consrsting o ar al kyl
and 1peteroaryl; whee presenhinvantion isatirgicted toomoviek sebsiituted bZAdélaid@zol-Z-
optionally substltut d Wit nor e, sy Sti

sel ect ed fr onHREAY ve%ya(?@(&r?h% fﬁ?ﬁf‘“e’m"ka é%'% nh%ﬁhg%@fﬁﬁ'ﬂ%?éﬁc}'wmn

trihal onet hoxﬁécﬁé‘t%hnMor@pléYﬁc%!BrﬂPtr%r r@béﬁhh\YéﬁtWﬁ‘ igdirectdarte dohfjoundblof, Rl
is selected fro e group consi'sting of aryl; wherein aryl 30 group is

opti.onal | y subshulaut)ed wi th one or nore substituents independently
sel ected from hal ogen, al kyl and al kpxy Mor e preferabl y still, RLis
selected fromthe group consisti ngR gnyl, R 4chl or ophenyl ,

4-chl orophenyl, 2 9 WO 03/040118 PCT/ U 536, 5 et hyl phenyl ,

4- et hyi phenyl , 2-nmet hoxyphenyl and 4- %xy enyI Most

X
()]
15 wherein X, R, R%, R® and R* are as herein defined, useful as

melanocortin 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
20 | susceptible to treatment by agonism or antagonism of a melanocortin receptor.
Preferably the melanocortin receptor is selected from the group consisting of
the melanocortin-3, melanocortin-4 and melanocortin-5 receptor, more

preferably the melanocortin receptor is melanocortin-4 or melanocortin-5.

25 Preferably, R' is selected from the group consisting of aryl, aralkyl and
heteroaryl; wherein the aryl, aralkyl or heteroaryl group is optionally subst_ituted
with one or more substituents independently selected from halogen, hydroxy,
alkyl, alkoxy, trihalomethyl, trihalomethoxy, amino, alkylamino or di(alkyl)amino.
More preferably, R' is selected from the group consisting of aryl; wherein aryl

30 group is optionally substituted with one or more substituents independently
selected from halogen, alkyl and alkoxy. More preferably still, R'is selected
from the group consisting of phenyl, 2-chlorophenyl, 4-chlorophenyl, 2-

9



preferably Rl is 2-met hoxyphenyl. Preferably, R2 is selected fromthe group
consisting of aryl, aralkyl and heteroaryl; wherein the aryl, aral kyl or
het er oar ywogsowpi1s s optionally substituted 10 with one oPCHIrse2/35365
substituents independently selected from hal ogen, hydroxy, alkyl, al koxy,
trihal onmethyl, trihal onmethoxy, am no, alkylamno or di(al kyl)am no. More
preferably, R2 is selected fromthe group consisting of aryl; wherein the
aryl group is optionally substituted with one or nore sybstituent

i ndepgndent | ymetteligrengt) 4methyiphenyl, ZrmethoxyRhenyhend 4pmethaxyphen tmqs,t R is
selected fromthe 15 group cansi sfi of phenyl, 4-nethyl phenyl,
2- et hoxyphenQHe?%[ﬁélyéf-g" Wﬁﬁmetﬁw Mbst preferably, R2 is selected from
the group consisting of phenyl and 2-nmet hoxyphenyl. Preferably, R3 is
selected fromthe group congisting of hydrogen and al kyl . 0 r
preferably, R3 is Bl@lfeabb'dHiﬁ%ﬁeleﬁéddmﬁ‘%ﬁwpﬁﬂﬁﬁt'ﬁé qti?Eﬁﬁgﬁ‘yg‘mp
methyl. Preferably, R4 is.selec IS kid i
ar al kyl and B rvhgr%ﬁ}ee?r&ﬁg ﬁ%k@@ﬁé&éﬁé&ﬁ@ﬁoﬁgpé ﬁ@%‘gﬁﬂﬁﬂ&gﬂ?}% i's
opt | PQa' ly SU\F&EF\ bhe of fhord Bubkfithepandepandentlp sbistied feornshalogksy dydeaxy| y

o

sel ected from hal ogen, hydroxy, alkyl, alkoxy,  trihalonethyl,. .

t ri hal omet hoxaikylaatkexy, t@rnalgm@i/hyhdrlf@lomeemwyﬁmmv ﬁﬂﬁy\arﬂﬂpﬁﬁ@!@pam'%' R4
is selected fromth up2 ISL) finar ; . i yl;
wher el n the e bprerpRfi R T PEieoR ngotoyn 5t obal iEeTReY

nor e SUbStitumtgroh?@@%ﬁ&myls)abstﬁhmdtwm oneor mare gehstituekts indegendendyy. 30
More preferably Still, R4 is selected fromth r.ﬁu 2CONSi s ir}gorgf ghenyl,
2- chl or ophersélectad fmmpalspirnd alkoxy. BF%BT%W?S{YQSE- 'n’gt IR F ﬁ‘é{‘?ﬂ rorm th

4- mef hyl pheny| - , 4%+ R¥hyl aidc4d or obenzyl ,
4- ch{ robenzﬂrpua?coﬁgisﬂ@%%?ﬁgwh ﬂ%rrgitﬁk I bezggln?iétzh- rrePhox{/lbenzyl., )

4- et hoxybenzmbtho&?/ﬁhehw Mo prefieydbly AR Sisdidleated frone e graupceonsiging-ofet hy |
phenyl and 3-pri di: . Most 35 preferably, R4 is selected fromthe group
consi sting ofPhswhgnd Zznﬁﬁ}WPEﬁ%)ﬂw ,  4-nmet hyl phenyl, 2-nethoxyphenyl and
4- met hoxyphenyl . 10 WO 03/040118 PCT/ US02/ 35365 5 In a class of the

I nvention are conpounds of ghe formula (1) wherein RI,
Preferably, R® is selected from the group consisting of hydrogen and alkyl.

20 More preferably, R3 is selected from the group consisting of hydrogen and

methyl.

Preferably, R* is selected from the group consisting of aryl, aralkyl and
heteroaryl; wherein the aryl, aralkyl or heteroaryl group is optionally substituted

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

30 More preferably still, R* is selected from the group consisting of phenyl, 2-
chlorophenyl, 4-chlorophenyl, 4-bromophenyl, 2-methylphenyl, 4-methylphenyl,
2-methoxyphenyl, 4-methoxyphenyl, benzyl, 2-chlorobenzyl, 4-chlorobenzyl, 2-
methylbenzyl, 4-methylbenzyl, 2-methoxybenzyl, 4-methoxybenzyl, 2,6-
difluorophenyl, 3,5-diflucrophenyl, 2-chloro-6-methylphenyl and 3-pridyl. Most

35 preferably, R* is selected from the group consisting of phenYl. 2-methylphenyl,
4-methylphenyl, 2-methoxyphenyl and 4-mgthoxyphenyl.

10



R2 and R4 are each independently selected fromaryl and substituted aryl;
and R3 is hydrogen. 10 Preferably X is selected fromthe group consisting
of brom dwp oslokans de, iodide, acetate, benzoate, citratepPCrasvasses mal ate,
nitrate, phosphate, diphosphate, succinate, sulfate, tartrate and
tosylate. Mire preferably, X is selected fromthe group consisting of
brom de, chloride and iodide. Mdst preferably, X' is bromde. 15 As used
herein, unless otherwi se noted, the term"disorders nediated by a

mel anotortin receptor” include, but are not |limted to, obesity, inpaired

oral glucose tol er angelagd GMALGRveNtRAe! sormssuridyvef the fobmelal (1) wihedetri RS,
Syndrone X, di azbeti c, retinopathy, acute neurodegenerative disorders

chronic 20 nelR‘carehBherecacieindependently selpstesiaemiany andsubstitutad anyl; and
dysfuncti on, giay ygs acne, dry skin, aged skin, seborrheic dermatitis,
rosacea, excessi® %ﬂge\ﬂax mei bom an gl and di sorder, pseudofolliculitis,
yeast infections, dandruff, hidradenitis suppurativa, ocular rosacea and

eccrine gland disorder. 25 As used herein, unless otherw se noted, the term
"met 4Bol i ¢ di sor dePseferably X iseselacteddramitbe oroun eersisting ebhramide, thigadeed

oral glucose to&i%'a%cgz%tehggg%/oaa&gﬂﬁpgféo% {glféc?r?éiafee\’lfitaz?, %%&%Hétedi abet es

and Syndrone e ess erwi se no e term "CNS

di sorder"” 30 idigHospRate, lButcinatensulfatentartrdtd and thsytatei Moret prefgrablyy X &cut e
neur odegenerative disorders, chronjg negr odegener at.i,ve di,sar derla| and

pl exopat hi es. splected-tiomdheigiour rPagistiRg AEPIGraBenchigfde and ipdidg, Most

"der mat ol ogi c LLS0r e el ude, but are not limted to, dry eyes,
acne, dry skKi %?efggde ’s)gﬁén,ﬁrorg@&seborrhei c dermatitis, rosacea, excessive
ear wgx, nei bom an gland disorder, . 11 WD 03/040118 PCT/ US02/ 35365 5

seudofol liculitis, yeast infectjons, dandruff,. hidradepj.tis _suppufativa,
gcul ar rosacea an&sé{,s@ﬂi h?ée'gb 4R saioéia?%f'? HQLE%B&{Q{H} dlmrag&&%d;aefed
neur odegener aﬁ/ﬁmgIai%gﬁfnsrebé'ﬁt'o'r"_dﬁch(%'é', BUpard NGOmMIKd & ‘dib%sit¥, implalired

neur odegener a I'sorders associated with neuronal cell death 10 or
conprom se i notalgiumpsedoleanoeaetavated bleodrfdlucosmieyelst tyupg Il diahstes,use brain

Syndrome X, diabetic retinopathy, acute neurodegenerative disorders, chronic
20 neurodegenerative disorders, pléxopathies, male erectile dysfunction, dry eyes,

acne, dry skin, aged skin, seborrheic dermatitis, rosacea, excessive ear wax,

meibomian gland disorder, pseudofolliculitis, yeast infections, dandruff,

hidradenitis suppurativa, ocular rosacea and eccrine gland disorder.

25 As used herein, unless otherwise noted, the term “metabolic disorders”
_include, but are not limited to, obesity, impaired oral glucose tolerance,

elevated blood glucose levels, type Il diabetes and Syndrome X.

As used herein, unless otherwise noted, the term “CNS disorder”
30 includes, but is not limited to, diabetic retinopathy, acute neurodegenerative

disorders, chronic neurodegenerative disorders and plexopathies.
As used herein, unless otherwise noted, the term “dermatological

disorders” include, but are not limited to, dry eyes, acne, dry skin, aged skin,
35 seborrheic dermatitis, rosacea, excessive ear wax, meibomian gland disorder,
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trauma, diffuse brain damage, and spinal cord injury, that is, cerebral
I schema or infarction including enbolic occlusion and thronbotic

occl usi orworogpenrfiigisi on follow ng acute i schem a, peri nat CT/US02/35365
hypoxi c-i schem c injury, cardiac arrest, as well as intracrani al
henorrhage of any type (including, but not limted to, 15 epidural,
subdural, subarachnoid and intracerebral), and intracranial and

intravertebral |esions (includin but not cont usi on,
penet bati on, Ppseusafoliceiiss yeastdnfestions, M&*%@fadsﬁﬁlwpaué%tﬁ'asf?&ﬂ@{
I nf-ant syndro rC neurodegenerative disorders

I ncl uded vm t h{%agég a“?é’:cﬁ@%fgo%\ Igéﬁ”?e present invention include

Al zhei ner's di sease, Pick's disease, diffuse Lewy body di sease
progressive supr anucl ear pal sy Ri, char dson

SR
degener ati on ( Shy-/fpaged heyaigy 8 ?”eé’ﬁﬁ’%?ﬁed’eéﬁ e disppders g W? ?ﬁ
associ at ed W §peDG 58 f@éﬁ&ﬂbﬁ%b%’ﬁbraﬂ@é BlsoRGers Qb sBLREAP ARt ridifonalidell death

anyot rophic | rosi's enerative ataxias, cortical basal 25
degenpgrati on, o&cﬁnﬁ’mﬁusesmumn@@mbroaasnum insuffitieagynfocalipediffuse brain

| h d Ki
Synuch e ﬂgpgf‘t?a?@ég?sﬂ@y'ﬁtahﬁﬂ@ Saimage e grubalirat Toipg NS By IR, e
aphasi a, stri é‘rtlﬂfklrgg wféﬁﬂﬁﬁ@%ﬁ*doﬂ@oc%@lﬁﬁ@nd]ﬂﬁ@mmﬁbmmndn reperfusion

spi nocer ebel | ar Xl a type and ol i vopont ocer ebel | ar degeneratlons
Glles De La fauuwmgacmemrmWeaw;nawlmoxmacbg@w@mbaardm ayests g nal

el erosi o, 1 aneh paicpsenieEhegBrtabe 6 AR5 ude thEERE pufhofMaled 8,57

Kugejper g- Vel ahdéfal, Ogu%ﬂ%ﬁéh le?é/racﬁi@éiB @ddh&é@él@brﬁﬁmﬁmfniradrmand fam i al
spastic di sease, Whlfart- Kugel ber g- Wl ari der di sease, spastic

paraparesi's, iptragertatyiallesians:(ircbisting, mtmmﬁeégh@@raaam pepgtiation
d | d
o2 YR Par g B Uedol S R PR mcrome.

Creut zf el dt - Jakob, Gerstmann Straussler-Schei nker di sease, Kuru and fatal
Ml 11 focal | neur ophe HPed hoERcUToN G IREIEIR I atVD 5P IR BEURFR Batnin The
meur bt hi es. eI R B i e R et s
(i ncluding, bdlffumLeWyrbddqcthsease progressive supranuclear palsy (Steel-Richardson
syndrome), multisystem degeneration (Shy-Drager syndrome), chronic epileptic

conditions associated with neurodegeneration, motor neuron diseases

I SQ/S'[ em

including amyotrophic lateral sclerosis, degenerative ataxias, cortical basal
25 degeneration, ALS-Parkinson's—Dementia complex of Guam, subacute
sclerosing panencephalitis, Huntington's disease, Parkinson's disease,
synucleinopathies (including multiple system atrophy), primary progressive
aphasia, striatonigral degeneration, Machado-Joseph disease / spinocerebellar
ataxia type 3 and olivopontocerebellar degenerations, Gilles De La Tourette's
30 disease, bulbar and pseudobulbar palsy, spinal and spinobulbar muscular
atrophy (Kennedy's disease), primary lateral sclerosis, familial spastic
paraplegia, Werdnig-Hoffmann disease, Kugelberg-Welander disease, Tay-
Sach's disease, Sandhoff disease, familial spastic disease, Wohlfart-
Kugelberg-Welander disease, spastic paraparesis, progressive multifocal

35 leukoencephalopathy, familial dysautonomia (Riley-Day syndrome), and prion
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to CGuillain-Barre syndrone and chronic inflammatory denyelinating

pol yradi cul oneur opat hy), other inflammuatory and i nmune neuropat hi es,

neur opat wesjomdused by drugs, neuropathies induced by phacwasor/sggstal 15
treatments, neuropathies induced by toxins, traumati c neuropathies
(including, but not Iimted to conpression, crush, |laceration and
segnent ati on neuropathies), netabolic neuropathies, endocrine and

| [ hi es, d ot hi h a
Char cot - Mar | calveRRas Whauaiog, YL RmAmIIEd to 1o Agat850B; GREAMaE: | cqr ei o <
ataxia, et acétrrﬁ’tﬁ?;s{lé]rgsg&?ihﬁém %‘%é,m’ana%ﬁa‘l‘ Farpilidl FRdAMia).

adr enonyel onelr op axi a- angi ectasi a, Dejerine-Sottas neuropathy
(types A and B), Lanbert-Eaton syndrone, and di sorders of the cranial

. As d h i n, | th ' ted, the te "h " shal l
"ol ude 255 odi nehs HEHPRIEN B RAD SR RO e etk PSR, mURBEET, °he
t "al kyl " ; i st .

erm "al ky %{\%{ﬁ?ﬁ%ﬁ%@n%@ﬁ%ﬁb ahid¥ahiotof néuropallfies ! setisonghiior

i ncl udes stra ranc alns conprising one to eight carbon
atongy For exmepbpathidss ynfectohsaéyropatiiesi @utenamic, nesrapathies, §ePsoryso

' |, butyl, isobutyl, - but vyl - D | | 4 «tnl
ROy ot o B oA ES A bad B naRt il Wik il e
conposi tion of, GifaihdB 4P syhdoRtaAd effonid laithaicpdemydiinatimgret her used

al one or as part o? a subs%tuent group, 35 shall 1nclude straight and
branched al kepalyradwulenessapathy), eiherioflizmmatemntand mpmyReABHRPatEIAS, abl e

exanpl es include vinyl,. 1-propenyl - VA :

PCT/ US02/ 3536'?“89%‘5{%'9%98‘%‘?5&%%?',%’e@f‘g"gaﬁﬁ'é%J?‘,}“‘gﬂpé\ﬁt‘@%@'ﬂég%é'ca'

1-i spput - 2- enydatnRs, iltRirbpathiesShauted by toxin; tiammatichéymopathiesintlbdingused
alone or as part of a substituent group, shall inc|ude str iﬂht and
branched al kyu noblimiteddesempresgjonyerush, lagei@tion adR#emEBIRIONSy t abl e

exanpl es i ncl ude 2- Y, .- o L- 7 isand t he
like. 10 As J%eéﬁoﬂ%tBLq%ﬂ’, %Fﬁb@g%&%ﬁ%hlgé, %O%%M,%Tiggséﬁ ésqparﬁ?tlcgenote an
oxygen et herndiadpathlesptntlithedmawropathiss fieth as Chiagtot-MariefTaothdisearai n

alkyl gr OUpS'(tyI;:;,%rm, 1b, 2, 4a,1-X linked), Friedreich's ataxia, metachromatic

20 leukodystrophy, Refsum's disease, adrenomyeloneuropathy, Ataxia-
telangiectasia, Déjerine-Sottas neuropathy (types A and B), Lambert-Eaton

syndrome, and disorders of the cranial nerves.

As used herein, unless otherwise noted, the term “halogen” shall include

25 iodine, bromine, chlorine and fluorine.

As used herein, the term “alkyl” whether used alone or as part of a
substituent group, includes straight and branched chains comprising one to
eight carbon atoms. For example, alkyl radicals include methyl, ethyl, propyl,

30 isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless
otherwise noted, “lower” when used with alkyl means a carbon chain |

composition of one to four carbon atoms.

The term “alkenyl”, whether used alone or as part of a substituent group,
35 shall include straight and branched alkene chains comprising two to eight
carbon atoms. Suitable examples include vinyl, 1-propenyl, 2-propenyl, 1-
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exanpl e, met hoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and
the like. 15 As used herein, unless otherwi se noted, the term "cycl oal kyl"
shal | dewotog/osmatsir at ed nonocyclic ring structures conpri PCAFPSONBBES t O
eight ring carbons, preferably 5 to 7 carbons. Suitable exanples include
cycl opropyl,. cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
cyclooctyl. 20 As used herein, the term"aryl" indicates aromatic

carbocyclic rin structures such as_phepyl . naphthyl, and the |ike. As
used Berein, BHIEAYE ZRUieRY; ié’erﬁ‘g?@g', 2"p§P{(]ﬂyW§/l1"'SBH‘étP¥'Wgr? e llGer 25
al kyl group s ' ot r BRneforady g sti

phenyl et hyl , ‘H’Bﬁién'b)r"ﬁ)@g'ﬁw, %ﬁgﬁﬁh‘)ﬁ‘%‘g‘?ﬁ??ed g%‘ the | Fﬁg.&As ussg}:luer?ér ei n,

unl ess ot her wmippehaitincilidet straightydnd biamchedefkyne chajng comprisingswe taenber ed

nonocyclic aromatic. ring strycture contajni.n t ,l east gne .3 t eroat om

sel ect ed fronﬁgﬁécﬁrpeﬂﬁg%'ﬁﬁs@{'ﬁarqge gramppieR ! %Hg%?'WBPVBWa&FR}Ry@ahf'ai ni ng

one to three glg@,hkll @{E%Ing}"ﬁ}, eirefthekel Ndependent |y sel ected fromthe group
, N'a '

consi sting of ; "or a nine or ten nenbered bicyclic aromatic ring
strut@ure containing at | east one heteroatom sel ected fromthe group

et or oat o 35 i nakp BniReTPh HoiE lefRas AoRid RN shall BEpeRES P, 4o
S. The het er ogiy} radichl ¥AHEARAR ek chbdd S8aighBe3eanbhed enainaliyl rows. aldred

at any carbon atom of the ring such that the result is a stable structure.
Exanpi es of sexarapeemiathouy oethpky,dr-BIaPeXY.riacdaoxys b ulexy, moexylaxytand the,
pyrrolyl, furl}f(l , thienyl, oxazolyl, imdazolyl, purazolyl, isoxazolyl,

i sot hi azol yl € riazol yl, thiadiazolyl, pyridyl, pyridazinyl, pyrimdinyl,
pyragg nyl, pyranyl, furazanyl, 10 indolizinyl, indolyl, isoindolinyl,

i ndazol yl, isoxazolyl, benzofuryl, benzothienyl, benzimdazolyl,

benzt hi azol yl, purAsiysed Garawnlyriiessptheguisgdigted. the itgﬂﬂuPY@P?m\/"?( shall

i sot hi azol yl, ,Ci VA iyl ' ! ' V2

napht hyri diynﬁ‘?"&%gé{"%‘?ﬁyﬁ?ﬁgﬂ)&ﬂé rﬁ@&ﬁ“&’gm'&g@ é'llﬁr;. %‘.ﬁw %ﬂ#ﬁ?@ér@iﬁmﬁp 8ups

i ncl ude pyri didrbord)ipeefierabipd to 7 carbons. Suitable examples include cyclopropyl,.
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

20
As used herein, the term “aryl” indicates aromatic carbocyclic ring

structures such as phenyl, naphthyl, and the like.

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

As used herein, unless otherwise noted, “heteroaryl” shall denote any five
or six membered monocyclic aromatic ring structure containing at least one
30 heteroatom selected from the group consisting of O, N and S, optionally
containing one to three additional heteroatoms independently selected from-the
group consisting of O, N and S; or a nine or ten membered bicyclic aromatic ring
structure containing at least one heteroatom selected from the group consisting
of O, N and S, optionally containing one to four additional heteroatoms

35 independently selected from the group consisting of O, N and S. The heteroaryl

14



I mdazolyl. 15 As used herein, the term"heterocycl oal kyl" shall denote any
five to seven nenbered nonocyclic, saturated, partially unsaturated or
parti al | ywarosfowilig ring structure containing at |east oneChaiser/astdm
selected fromthe group consisting of 0, Nand S, optionally containing
one to three additional heteroatons 20 independently selected fromthe
group consisting of 0, Nand S; or a nine to ten nenbered saturated,

tiall t ted tiall tic bi | i ' t .
cont abni hg at ORIy ke Htaceed 2t sy GaIRAN 2 PLHE G SyeBheCBRIPR is@ of
0, N and S, og{é' '%}ufé?”t ai ning one to four additional heteroatons

r

| ndependent |y “se eg{né omthe group consisting of 0, N and S. The 25
het er ocycl oal kyl gExampieyofstitabledustetbanyl groypsiaciide, butcaredtot fimiteditag such
that the result js a stable structure | es of. suitable . .

het er ocycl oal IE’}’VO'Q{FME ”i"ﬁ@lﬁu@@,zo Lt'"ﬁqaé%ﬁitr?qr?mlﬁeﬁox?@wp?PﬂBﬁ%{h ,
pyrrolidinyl, ydioxal YRR bididaziryl SUARakingl Byfazinghipyeatyl utazany,
pyrazol i di nyl tﬂgﬁﬁgrtﬁ%p%ﬁlﬁn i oxghew ar%tl)ryg]h%ﬁ nyl 9 glyt ﬁ%r‘gnyplg, y ) y

t hi onor phol i njddolizifylpindehseigdolinyt, indazehy. isoxazeiy,ibepzofusylr bemzathienyl,

3, 4- et hyl enedi oxyphenyl , 2, 3- di.hydrobenzof ur vl nd.the.like. . used
herein, the n8fa¢ ZOYYIMZ&' t BURTH W%@gﬁ% @n%gh%s{sgﬂgﬁggﬁﬁt center.
35 15 WO 03/ Ofs%ﬁﬁgfd?ﬂéil'ﬁ@lﬁ{yﬁ%’ﬁﬁ%laﬁn%ﬁqtﬁiﬁai&lﬁ\yﬁWQMI,WH}'MYIP this
invention have at Teast one” chiral center, they may accordingly exist as
enanti omers. plesidinyl,landdberiben Brefptred deteroaryl grounsriaclyde pyridylethienyt and hey
may additi onal lﬁ e>ﬁi t as diastereoners. It is to be understood that all
such isomers SWHeA?¥tures thereof are enconpassed within the scope of .the

presegt invention. 10 Furthernore, sone of the crystalline forns for the
conpounds may exist as polynorphs and as such are intended to_be included

in the present invAauised heréin, thadem dittersiveloglkyl’ sbal drpeterRIY five torsaven
:8: x:t gz \(:IMI‘ tehg]vé’agﬁ)beqrrﬁé 'g}]oﬁg&y?@' dLRFSRY, PErtiaMTURSAFHES bf pafialif Sromafiding UCh
structure containing at least one heteroatom selected from the group consisting
of O, N and S, optionally containing one to three additional heteroatoms
20 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 heteroatoms
independently selected from the group consisting of O, Nand S. The
25 heterocycloalkyl group may be attached at any carbon atom of the ring such that
the result is a stable structure.

Examples of suitable heterocycloalkyl groups include, but are not limited
to, pyrrolinyl, pyrrolidinyl, dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl,

30 piperazinyl, trithianyl, indolinyl, chromenyl, 3,4-methylenedioxyphenyl, 2,3-
dihydrobenzofuryl, and the like. ‘

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

35
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be enconpassed within the scope of this invention. 15 When a particul ar
group is "substituted" (e.g., cycloalkyl, aryl, aralkyl, heteroaryl,

het er ocycWoaBlyi1}g that group may have one or nore substi POFAISE2/35365
preferably fromone to five substituents, nore preferably fromone to three
substituents, nost preferably fromone to two substituents, independently
20 selected fromthe list of substituents. It is intended that the

definition of any substituent or variable aiq ﬁ,ﬁ@rt i.cul ar | (ﬁ:at iton in a
mol ecBl e be i ndepeM¥sre the compayedsaccPetiag eptipR havR AL 9ARIO0G e, 1+

I S under st ood_{ hat ' : | [ Sidefé N 3Ret he
conpounds of f'ﬁ]’lpé;‘ %ez‘gée’f]m%’%gg%cgg%é@@%%‘%Hﬁfﬂgﬂg of or g\i/%;?y 2ki Il in the
art to provi deompopnds pessdsy twar er mberchiadlloenteraptheyamdy alditiopally bxist aadi | y

synt hesi zed by, techni ques know in the art a || ,as those pet. set
forth herei ndiastereRmers.s tds tabe “Hgﬁﬁﬁ%?éf'lﬁi@\ﬁe@é’éﬂ l§%¢8®ﬂ8€&'?@?§3

di scl osure, t ' | i E85e 8NeqstegbALINGEAIGh.1 s descri bed
first, foll om@%r%éf%@eéwg&ﬁ)@écéeshte%ﬁi‘l%ﬁ%ﬁal i t? toﬂfd thél poiI nt of

att agpment . TRughefmoreesame @, tha crystalline forms for the compounds may exist as

(orerd to a gpaNpaspht ke TS e 18 E0EP ) bachiuoedi) st eRitn. o
al ky C-Csal kY, %ﬁ’?fiﬁ%m sOHfic GFIHB ComPbaids mity foRAGORRIES ithheéter fi.e.0 an

animal, prefera nmral , nost preferably uman, who is or has been
the obj ect of hydratesjmmicomrobs ergattic solventseapersugbraolvates ase alsednieadedio t he

term"conposition" is intended to enco . duct conprising the
specified i ng?%&i"@ﬂf’?a?ﬁesﬁ‘@ﬁ%&' iﬁ‘qogﬁr@%ﬁ%r{ﬁ\é?rﬂ[fg"ml | as any product
whi cheresults, directly or indirectly, from conbinations of the specified

ingredients in the specified anounts. )
When a particular group is "substituted” (e.g., cycloalkyl, aryl, aralkyl,

heteroaryl, heterocycloalkyl), that group may have one or more substituents, .
preferably from one to five substituents, more preferably from one to three:
substituents, most preferably from one to two substituents, independently

20 selected from the list of substituents.

It is intended that the definition of any substituent or variable at a
particular location in a molecule be independent of its definitions elsewhere in
that molecule. It is understood that substituents and substitution patterns on

25 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 techniques know in the art as well as those methods set forth

herein.

30 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
“phenylC;-CesalkylaminocarbonylC4-Cealkyl” substituent refers to a group of the

formula
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15 The term "therapeutically effective anount” as used herein, neans that
anmopunt of active conpound or pharnmaceutical agent that elicits the

bi ol ogi caWwoas/o401eegli ci nal response in a tissue system ani malr/uso2/basean t hat
i s being sought by a researcher, veterinarian, nedical doctor or other
clinician, which includes 20 alleviation of the synptons of the disease or
di sorder being treated. For use in nedicine, the salts of the conpounds of
this invention refer to non-toxic 8harnaceut|cally accept abl e salts”

O her salts may, however, be useful)fin the preparation o
according to this invention or of their 25 pharnaceutica
salts. Suitable pharzgceutically ac taQ/Q{thgam-.

i nvention include ac ch may, for exa

m xi ng a solution of Khe conpound mnth & solution of a pharceutically
acceptabl e acid such as hydrochloric acid, sulfuric acid, fumaric acid,
mal ei ¢ acid, succinic acid, acetic acid, benzoic aci d, citric acid, 30

tartaric acid, car cC ag oL, ph ' i on
o ades athtn it Rl sb’?’ Lé%&%%‘{{éﬁ‘ %% %iaﬂ{'ﬁ?ﬁhp'tefé’%@%.on
general , suchmpnffaluafos ‘(\Pféfe*#blyf ahgiiapn@aho isler hagbieenthe bbjdttoteatments
which are readily convertible in vivo into the 17 WO 03/040118

PCT/ US02/ 35366bse5vat@cqwfr@ﬂ>e@mﬂﬁt§und Thus, in the nethods of treatnent of

t he ?ggsent i nvention, the term "adm ni steri ng" shall enconpass the
treafffent of the various disorders described with the conmpound

specifically di scl asade@mheréinhthe tennrrp@mpdsmbh'cis mtendedttotmwpmaisbia:al ly
di scl osed, but which converts to the &Ifled ﬁonpoup_ in vivo after.
adni ni strat i opfodyct ¢rmprsinghe 3%@0@9‘1!’196?1 Pnﬁi"ﬁ ied arpuRt§eas Wellct i on

and pr epar at [ r
xarpl o 1~ el Rl RAKRTLY, fopfEafhinatons Eihe
Abbr evi at I OnSsp&ﬁ'dedl ingtduientssn éve speeified amauntsy, particul arly the Schenes
15 and Exanples, are as follows: BHT = 2, 6-bi s-(t-butyl ) - 4- net hyl - phenol
BSA ¥ Bovi ne Serum Al bunin

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

amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes

20 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
non-toxic “pharmaceutically acceptable salts”. Other salts may, however, be
useful in the preparation of compounds according to this invention or of their

25 pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds of this invention include acid addition salts which may, for
example, be formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,

30 tartaric acid, carbonic acid or phosphoric acid.

The present invention includes within its scope prodrugs of the -
compounds of this invention. In general, such prodrugs will be functional

derivatives of the compounds which are readily convertible in vivo into the
17



cAMP or = Cyclic-adenosi ne nonophosphate cyclic AMP DCE =

1, 2-di chl oroethane DEAD = D ethyl azodicarboxylate DM = Differentiation
Medi um DWB o3/0Binet hyl formam de DVEM = Dul beccos M ni mal PETasn/83bs Medi um
DVSO Di net hyl sul foxi de DPBS = Dul beccos phosphate buffered saline EDTA =
Et hyl ene Di am ne Tetraacetic Acid FBS = Fetal bovine serum GDP = Guanosi ne
D phosphate GIP = Guanosine Triphosphate GM = G owth Medi um HBSS = Hank's
Buf fered salt Sol ution HEPES = 4-(2-Hydroxyethyl)-1-piperizine efhane

sul f ofii ¢ aci dreiggired laompouBgr ukhus, c(yﬁhe mﬁnﬁwfdfﬁﬂtmﬁn@?%e mesegi 040118

PCT/ US02/ 35365 9% | nh = cent. i Dt = b S ' Medi um
NBS = N-br ono'QMEEﬁqn’Rﬁl%égﬁ{\lé}ﬁ'n@%ﬁ rég%ﬂc%%n _a%%'?ﬁ[\%ﬁeg I%ﬁ{:‘w[tﬁllbea
D- Phe7] aMBH, @dticuzadissrdefs addaribedRéGtirtHehosmpaurd Bpédificaly diatlosed PEGIth a

Pol yet hyl ene G ycol PNC = Penicillin rt or RT = Room Tenperature SPA =
Scinti | ati oncarnpRing whicksmay nosipmsaesmcaﬁy disglosgd. but WhIGh Convens tohe

specified compound in vivo after administration to the patient. Conventional

10 procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,

1985.

Abbreviations used in the instant specification, particularly the Schemes

15 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
DCE = 1,2-dichloroethane
DEAD = Diethyl azodicarboxylate
DM = Differentiation Medium
DMF =  Dimethyl formamide
DMEM =  Dulbeccos Minimal Essential Medium
DMSO Dimethylsulfoxide
DPBS =  Dulbeccos phosphate buffered saline
EDTA =  Ethylene Diamine Tetraacetic Acid
FBS =  Fetal bovine serum
GDP =  Guanosine Diphosphate
GTP =  Guanosine Triphosphate
GM =  Growth Medium
HBSS =  Hank’s Buffered salt Solution
HEPES =  4-(2-Hydroxyethyl)-1-piperizine ethane
sulfonic acid
HS =  Human Serum
IgG =  Immunoglobulin G

18



TLC = Thin layer chromatography TM = Transition Medium TM5 =
Trimethylsilyl 5 Conpounds of formula (1) wherein R3 is hydrogen may be

pr epar ed waasosdisg to the process outlined in Schene 1. 2PCRUSAMES365 NH
RA&-NCS R-C=-N(IV) R2)~ NR (M) (IlI) H (V) RaHN NSR2\ Ra Il
NH1IN | R~1i+S R2NRHBr (VIl) (la) 10 Schene 1 Mre
particularly, a suitably substituted cyano conpound of fornmula (Ill), a
known conpound or conpound prepared by known nethods, is reacted with a
suitably substitutdé!pyimary aniFne BereestsRNBIten\y a known cormpound or
conpound prepared nown net hqds, dilm@ base such as 19 WO
03/ 040118 PCT/ USOZ%%@GS 5 NaNA2, Ma’ﬂ"%ﬁ?’%ﬁ@@ dmt he |ike, preferably
NaNH2, at an el evatnNgst enper at uee, Nnmbmaﬁubmnmnudebout reflux, to yield the
correspondl ng conpound of formula (V). The ¢ m)c?und of for rrul a (V) is
reacted with a sui NBPy substit &t ed “ilorostccinimide

NDP oaMSH = [Nle*, D-Phe "leMSH, an analog of aMSH
PBS =  Phosphate Buffered saline
PEG =  Polyethylene Glycol
PNC =  Penicillin
rtor RT =  Room Temperature
SPA =  Scintillation Proximity Assay
ST™M =  Streptomycin
TLC =  Thin layer chromatography -
™ =  Transition Medium
TMS =  Trimethylsilyl
5
Compounds of formula (I) wherein R®is hydrogen may be prepared
according to the process outlined in Scheme 1.
R'—NH, N R*—NCS
R2—C=N - _R’ -
(V) R N (V1)
(n H
V)
HN/R4
N/l\s RZYN R’
/L R’ " r\! \>_NH
R2 N~ R1/ + S
H Br
(vin (1a)
10 Scheme 1

More particularly, a suitably substituted cyano compound of formula ({11},
a known compound or compound prepared by known methods, is reacted with
a suitably substituted primary amine of formula (IV), a known compound or
compound prepared by known methods, in the presence of a base such as
19



t hi ocyanate of formula (VI), a known conmpound or conpound prepared by 10
known nethods, in the presence of DCE, at an el evated tenperature,

pr ef er ablwoabowi11815C, to yield the correspondi ng conpound Pafi/ifSor/saska (VI 1) .
The conpound of fornula (VI1) is subjected to ring closure/oxidation, in
the presence of Br2, at roomtenperature, to yield the corresponding
conpound of fornula (la). 15 Conpounds of fornmula (11) nmay be prepared from

2ccordng to.  NeNboNeEl NaiTh s ecending g broerahtsRaie, rhSreelevedid |1 it ¢
N NNR+ S %mpérbﬁ)r?,(g?)‘e)fera ga(ﬁfég)%ﬁ"?r&ldwfc?w@ﬁf the%brid ¢ Srlgﬁ'agz%q]rﬁgé’ﬁﬂd

substituted conpound o or mu Is treated wth a
NaHCC3, Na2CCO3of foeramia @f)d the |i ke, preferably NaHCO3, at room

tenperature, to yield the corresponding,conmpound of for a (11)., 25
Conpounds of f or mul ?F??’pﬁwdé’?g%%’éa &[)e'ﬁgg%%egr"ﬂih §lﬁ”ﬂt§5‘yy'5“%§ﬂe5’§?‘%t ut ed
conpounds of fiaigEyhRate\df ibrrAGRAVH, BknbWn! dEmPERSESF cOMpbl ' me 3.
20 WO 03/040118 dgng/ uso2/ 35365q ga NHRZ2' I\'%Ra - l@‘ﬁpbhﬂﬁq)réﬁ‘areéw
10 known methods, in the presence of DCE, at an elevated temperature,
preferably about 45°C, to yield the corresponding compound of formula (V11).
The compound of formula (V1) is subjected to ring closure/oxidation, in
the presence of Brz, at room temperature, to yield the corresponding
compound of formula (la).
16
Compounds of formula (II) may be prepared from suitably substituted
compounds of formula (l) wherein Ris hydrogen according to the process
outlined in Scheme 2.
2 2
R N /R4 R N R
| >_NH - Y =N
N~
R1/ + S

R1/N\S

(la) (I
20 Scheme 2
More particularly, a suitably substituted compound of formula (la) is
treated with a base such as NaHCOj3, Na,CO3, NaOH, and the like, preferably
NaHCO3, at room temperature, to yield the corresponding compound of
formula (I1).
25
Compounds of formula (ll) may also be prepared from suitably
substituted compounds of formula (VIl) according to the process outlined in
Scheme 3.

20



NSI NN 2) Ri S RH 5 (M1) (Il) Schenme 3 Mire particularly, a
suitably substituted conpound of forrmula (VII) is reacted with an

oxi di zi ngwagaensoisgich as NBS, NCS, DEAD, and the like, pr@Censbt/gs3pBS, at
roomtenperature, to yield the corresponding conpound of 10 formula (I1).
Preferably, the conmpound of forrmula (I1) is extracted froma basic aqueous
sol ution such as NaHCO3, Na2CO3, NaOH, and the |ike. Conpounds of formula
(1) wherein R3 is alkyl may,be prepared froma suitably substituted
conmpound of forrmula (I1) a ing to the process outlined 15 in Schene 4.
R2 "NRA RBXR~NR4 -NII. N~ >~ 3 R1~S(VIII) RL'+ SR(II) (I)
Schene 4 Accordingly, a suitably substituted corﬂ) und of forpdla (Il) is
‘rlqﬁ 1)

reacted wth a suitably suf t ed conpound of fo (Vi41), a known
conpound or 20 conpound pr par ed1by ods, IwherBTTNX i s
trifluoronethyl sul fonate or/R , room ten‘g%e,r,awcrﬁs to yield the
correspondi ng conpound 51‘2 formil a (I) Conpoun of fornmula (1) wherein R3
i s hydrogen may be prepared fidm 25 a suitably substituted conmpound of
formula (11) according to the process outlined in Schenme 5. 21 WO

03/ 04%118 PCT/ US02/ 35365 2 VR YN RA RN R 4 (1

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
10 formula (Il). Preferably, the compound of formula (ll) is extracted from a basic
aqueous solution such as NaHCO3;, Na,CO3, NaOH, and the like.

Compounds of formula (I) wherein R? is alkyl may be prepared from a

suitably substituted compound of formula (ll) according to the process outlined
15 in Scheme 4.
R2
Y >—N R \>—
(vin) R +\S
(I ()]
Scheme 4

Accordingly, a suitably substituted compound of formula (11) is reacted
with a suitably substituted compound of formula (VIil), a known compound or

20 compound prepared by known methods, wherein X is trifluoromethylsulfonate,

Br or I, at room temperature, to yield the corresponding compound of formula

().

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

outlined in Scheme 5.
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-NII' NH NN NN Rt/ SRL' +S X 5 (Il) (la) Scheme 5 Accordingly, a
suitably substituted conpound of forrmula (lI1) is reacted wth a

phar macewpaalkorisaccept abl e acid such as HCl, HBr, HNQ er PLTI/tsnzi3ishe |i ke,
preferably HCl, at roomtenperature, to yield the correspondi ng conmpound of
10 formula (la), wherein X(err) is C(err) , Br(err), NQJerr)(err) , and
the like. Where the processes for the preparation of the conpounds
according to the invention give rise to m xture of 2stereoi soners, these

i somers may be separa?ed by, convegtional techni quis suctN as prrparative
chromat ogr aphy. 15 The}g:ﬁ nds sy be prepared in r emy foym or

I ndi vi dual enantioners y bE pNepared—eirtter by enanli ospec c synthesis
or by resolution. The 196"(1193 nds may, for exanple, berle®lved into their
conponent s enant i onerB by standard techni ques, suBnh as the ?@r mat i on of

di astereoneric pairs by sal ﬁ) formation with an optic Iaby actfive acid, such
as (-p-di-p-toluoyl-d-tartaric acid 20 and/ or (+)-di-g{- oluoyl -l -tartaric
acid followed by fractional crystallizagtwesma®m regeneration of the free
base. The conpounds nay al so be resol ved formati on of diastereoneric

by ,
esters or anides, fAcbudirglyts sditatlyraubstitutad compeyng af fasmula il) is f8detedot

the chiral auxi)iary. Alternati e b S LNg a
chiral HPLC cikmPhasnsRiRgLAGroitabinted SRaL B GIE P, BNGS Bntithe ke
conpounds  of erdbI§ $1O1 ati rB¥ATenigaratireTRYyibld the cesrespyndind/complesnd ebl e
to protect sensitive or reactive groups on any of the nolecul es concerned.

Thi sqgay be awmsglabwhére&n_x‘ iSfCIC B eNO; omall the tikect i ng groups, such as
t hose described in 30 Protective Goups in Oganic Chem stry, ed. J.F. W
McOrie, Plenum Press, 1973; and TW Geene & PP.GM Wits, Protective
@oups In Organic \%\%hé’g tﬁg /p(r)élgels%gs I?ng hléspg)rze/pg’rSa %?1 of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
15 The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their components enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid
20 and/or (+)-di-p-toluoyl-I-tartaric acid followed by fractional crystallization 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
may be resolved using a chiral HPLC column. '
25
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
means of conventional protecting groups, such as those described in
30 Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press,

1973: and T.W. Greene & P.G.M. Wuts, Protective Groups in Organic

22



5 Synthesis, John Wiey & Sons, 1991. The protecting groups may be renoved
at a conveni ent subsequent stage using nethods known fromthe art. The
utility oWotobe4esrpounds of the present invention to treaPCHitsor/s68rs

medi ated by a nel anocortin receptor can be determ ned according to the 10
procedures described in Exanples 4-11 herein. The present invention
therefore provides a nethod of treating such disorders, which conprises
adm ni stering any of the conpounds as defined herein in a [

t t
ef fecti ve to Synthesis HehniWbeyi&rSqns, d991n e proteqisadreups ay 12) ‘:%E‘%/"P%ed

t). Th d dwith h
2" sof der by SLAyonueriHl Sy Hegbdlsiio Kb odkAdih B inehar, T S

not limted to i ntravenous, oral, subcutaneous, i nt ramiscul ar,

i ntradermal , parenteral and transder mal The resent | nv§ tt aI s
provi des phar rraceufrhgaitl“b’d?fﬁbmcpm%méﬁr?ﬁrti%P enh invepting te treg Sof
this invention C s e
carrier. To p ?tgaﬁg(éﬁ%é)naceu ir%ae ?%onposéir?igf‘oér@'ﬁ bﬁ I venﬂeon

or Hpre conppistésupds degonied i IExampléod-11 hgredr. EhétpreMenﬂer(t@si t he
active ingredient), is intimatel

according to trereione eravidema ”ﬂﬁfﬁpéﬁggﬁﬁf'egls”e&ﬁﬁﬂi&%a:ig’?‘f‘ggwahﬁcg\r/illn?(r:h
carrier may tgé,%m,%e%g%nggj’f'tﬁé%o oiiﬁﬂg%s%(ﬂﬁ@@'H?ﬂeiﬂfintd"&uérﬂmﬁ‘éctive to

preparation desire mnrstr tion e.g., oral or parenteral such as
i ntranmuscul artreétnthprcﬂsmdeng d. hrea tbenapesticalb'rm‘fetheiaamomt},a@befc@mﬁom of

th " ph ti cal Thy i
or epar at | ons. MaHe e ot aTChh YT e §iaofler YA ot ons,
sui ti‘g' € car rb{i‘i\%nﬁaﬂaﬁ@@ié bf’§§mid?§t|'éﬁﬂﬁi W &ding, It lifnited tos intrlvenbas s,

flavoring agehts, preservatives, coloring agents and the like: for solid
oral prepar at orahssubcatareousf tmitramwlaé., lngf enal, pargnteral and teansdermal.
gel caps and tablets, suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants, binders, disintegrating

agents 35 and the Thé Bredent alvention aisl@ﬁpﬁov&ﬁ%@hﬂn@%ﬂcaitdmpmmabl ets
and capsul es represent the nost advantageous, oral dosage unjt I n

whi ch case so¢ompnsaegmeaa/rnq@lqcanmndmfzih%@ézsnt@ M?ﬁﬁ%lﬂqw |I’acar riers
are gpviously Yolarm MRl e teally adeptdid calfdt! €ts may be

To prepare the pharmaceutical compositions of this invention, one or
more compounds of formula (1) and/or (Il) or salt thereof (as the active
ingredient), is intimately admixed with a pharmaceutical carrier according to

25 conventional pharmaceutical compounding techniques, 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 intramuscular. 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 example,

30 suspensions, elixirs and solutions, suitable carriers and additives include water,
glycols, oils, alcohols, flavoring agents, preservatives, coloring 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

35 and the like. Because of tiieir ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
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sugar coated or enteric coated by standard techniques. For parenterals, the
carrier will usually conprise sterile water, though other ingredients, for
exanpl e, Wworospuwrippses such as aiding solubility or for preserosa/ssey nay be
i ncl uded. | njectable suspensions nmay al so be prepared, in which case 10
appropriate liquid carriers, suspending agents and the |like may be

enpl oyed. Topi cal fornulations I ncl uded within the present invention,

i ncl uge but are not m,ted.to Iot ns l £ipl . Si

e odul ot ondherateutichl c8fesS afE §BWhustk Sriyipied. M desftefl BB pBZbe o
oi ntents, foagyagcdsedBrasféic cored bQTst&RIdrd 96t IRiibde€ 2P6HbaRnteTaRY the
sticks, roI | -onS, powders, spray foris, and the like. The topi cal

formul ations eagriarovitl tisuaily eomptise senle wataiethoughiather ingredients:fos) , one or

o O 2t KRR B B9 o B b Y B el 308 B "0

emul sifiers, fldidded. amjsctablieatisp¥hsinS BRIV slso ©EYPrepaRdds in ddichasise, 20
SUnscr eens, Vi sScosi ty nodi fy| ng agent S, anti oxlidants, noi st uri Zers,

per mdt i ons eApRIepsiate liguidharigrresuspeading agents ad thejikeanay be emrieyeshs f or
acne treatnent included within the present invention may also contain one
or nore of the followi ng conmponents, including 25 comedolytic/keratolytic

agents, antim Cr0bﬂ'@blo@g&ﬂhﬁﬂamdsSrﬁcﬂﬂ@edinthmtheCp“resémrmvémllon include but
anti-i nflammt ory agents. (Conedolytic aﬂents refer to ,any conpound
capabl e of ruét%'ﬁ?ﬂ@“'ée%&@r&@msl(@@m{ y P%Qmﬁoﬂ&f'@ﬁcrﬁ)@fnampnscorrpound

capabl e of br I . the

opy dormi 5. ) Seffel Webins (F cRls, BREY SBIKBAL Sdeprislbrsy ot @his ot
limy8d 30 tocaeresolsphdsd o abft gglatin capsulesgmsbi; i sticks| mbll- cmst,}pbwidetaispeay and
the like. Suitable nti nts clude, but are n mted to
benzoyl per oxio#®s, ag W%P%‘?ry%ﬁﬁ?oﬁ'ﬁﬁ E‘Ppﬂ%s may; ‘Fﬂfgﬁﬂlnci"hag‘iﬂ éf?ihedm d,
and the liKke.

ar edi ent - R 'ﬁg*ﬁgsﬁ.ﬁﬁﬂﬂéﬁ%gpﬁ‘?a%éé%ﬁ"kﬁ?ﬁ%éﬁ“%"ﬁ‘“d"" (A Bt
dosage unit, limited {o chdlbting agenmtsubefferngaigents; mletants;,rpresea@pmmful and the
i ke, an am)L*nt of 24 V\qFQSI 040é18 Pgl’/ US02/.35365 t he @Ct lve ll n redi ent
necessary to [RAPOESS HMUSHIELS SYHaGRNLE, 2DaIXIDE;agents. GIHolentsZolMaMS, ohi cal
phargmceut i cajunzersdss, Visessity@oaiffingidgents? inibXidaRfy, moisturizers,

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
25 comedolytic/keratolytic agents, antimicrobial agents and steroidal or non-
steroidal anti-inflammatory agents. (Comedolytic agents refer to any
compound 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 limited
30 to retinoids, salicylic acid, glycolic acid, cetyl 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.

35 The pharmaceutical compositions herein will contain, per dosage unit,

e.g., tablet, capsule, powder, injection, teaspoonful and the like, an amount of
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unit dosage unit, e.g., tablet, capsule, powder, injection, suppository,

t easpoonful and the |ike, of fromabout 0.03 ng to 100 ng/ kg (preferred
0.1-30 nmyoblogp4amgl may be given at a dosage of from about POTAISBRBS3GY/ kg/ day
10 (preferred 1-50 ng/ kg/ day). The dosages, however, may be varied
depending wupon the requirenment of the patients, the severity of the
condition being treated and the conmpound being enployed. The use of either

dai | d trat di I 1
Pret orabl y t helbe 2t barePierbngsessery fdeivab dngiieetve dobe g descibeg
tablets, pills;pfaPstess P&ylgﬁrp%arﬂw%@&ﬁc% compegat.bﬁswrs.wﬁn%bnmh drons

or suspensions, netere erosol” or l'i'qui d sprays, drops, anpoul es,
aut oi nj ect or Ldﬁi\dgemnlsem)otahieir capsulé, rowstes] injegtiont euapoanny r anasal

bl i | t al t f d t by. i nhak atj
or 1 nour 1 at1 dResatngyirand e it shfbmestiou Hiad MR 4 ekl bl A"
form sui tabl e fok t gﬁf 1 yiven eﬁ@@os fmdfn%@@mﬂost-BGO'rﬁ@’k?}fd@ y exanpl e,

an insol uble sa actlve co oun such as the decanoate Salt, my
be adtpt ed t o (preferretd 1e5Qimatkg/dayha imd@sage@r howaverarma)cbearranedjd@@endwg For

lid i t.i 1 I
ot edi ont 1 s YePRdEE dradiratnanColie iR, Hiesseledy obthg Cokitiof Bbinbitmate
tabl eting i ngrpditReconpdtmdseif§ e id: hThé 86é of eithet'8aiRs8dmirfistrdlionddr.
talc, stearic acid, magnesium stearate, dicalcium phosphate or gums, and

ot her phar mac @ast- pmodjcldoémgsmaﬁbgemalpw to forma solid prefornul ation
conposi tion containing a honogeneous m xture of a conpound of the present
i nvention, or a pharnaceutically acceptable salt thereof. Wen referring to

30 thgse preformul préferalsiptiness torapssitionsareDipamitadssage formsiramisuthais t he
active ingredient is dispersed evenly throughout the c nP05|t|on so t hat
the conposi t taHetsapillccansaas, Poxdsasarapides rﬁtﬁr"@cﬂ?d'ﬁf‘iﬁré $QEtioREOHos age

st on SRS, U1 20 sHEORMAS Bl Rl Stk kgt

descri bed abodewcmbasmpptgsl&!ﬁefsrfoxrno@albarmtetalumtrﬁﬁésalg sablingual ac rectal

conpos 1 on_ MBI Rrear G SRSIItEn By (0ERetPE ind heforcobeetidys

conpggnded t Otf@%ﬁ&l%ﬂﬁ% b%é@n?é& Pr&lidieh sdiabiél Yardrmaewabkiy'drigneaed
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.

25 conventional tableting ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to

30 these preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
corhposition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing

35 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
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action. For exanple, the tablet or pill can conprise an inner dosage and an
out er dosage conponent, the latter being in the formof an envel ope over
the fornw0.030a18 wo conponents can be separated by an enP€miusSot/383es whi ch
serves to resist disintegration in the stomach and permts the inner
conponent 10 to pass intact into the duodenumor to be delayed in rel ease.
A variety of material can be used for such enteric |ayers or coatings,

such terials__includi an e f i ' ] hal s
25 shd | ac. cepyIPSaEdgPrafitE adloosdam Eiofiod hEachaitaoRt prilBhaks ™

whi ch the nOV%'ctuéﬁ”F@FbkérﬂBFe e tdifetidrgsikoan dompeisélammﬁeydbeagmand 2o at ed
for admnistration orally or by injection include ueous sol utions,

sui tably flaveouteidiespgapompaneabubedatta tPe'Bgé'b@\@sfPHﬁé) athenveloRs Quekthe
| di bl | s |
or peanut of | B8NS te e iHEppERs NI SE5tad by SREAFC|dver pHRFL M 0!

Sui tabl e di Sp%éﬁ)e'%@o?és@u&@m raﬂo@mﬂiéstbmaohcambp@matssWanemsomponémtde
synthetic and natural gunms such as tragacanth, acacia, alginate, dextran,

sodi df car box{areasy intagtiintodhe dupgdepymeel M%gelayﬁ%mﬁlﬁw pﬁrwa&eﬂ% e or
gel atin. 25 Tgfqtggélm%ﬁ é’%uéc&??&r's“u%hcgrﬁgﬁfﬁig%r%tdé@%tﬁ@sb&& MRitéfasor tin

receptor des resent 1 nven be carri ed out usi ng

a pharmaceut irfbﬁldm@ﬁnﬁﬁnbem"f pleymens moiglsanith sdxcrt materiatp asrahellas, adyli ned
herein and a pharpaceutj cal | eptable carrier. The non-topical .

phar maceut i caPlcobghprd cel ‘B‘Hsehé &lt ain between about 0.01 ng and 100 ng,
preferably about 30 5 to 50 ng, of the conpound, and may be constituted
into any formsuitable for the node of adm nistration selected. Carriers
i ncl yge necessary ahd IiQUEirfbrmpﬁmMr@atetmeinmlel e&m’pp's'ﬁnns of’tm@ptﬁtﬁeﬂ@ but not

limted to, bjnders, sus ant s vVor a

sweet ener s, pl’lé@@?"@%f’?ﬁ)’e@e 'ng)ra%%éégm' gra{:ortg\:f%lgsqr yo'r%ecilﬁpt'%gyge’f or
oral admi ni st éﬁﬁé&z éélﬁiléhjae sﬁ%bl? fFa%UFed SyePs ae?qu@o'ub?or otbsuspeheions, and
capl ets, capsul'es (each including i medi ate rel ease, tined rel ease and
sust ai ned r el Bawauréd emulsionswsth, ect;blarmllswchaaﬁjcqimmged oilaggsamgqild f or ns,

Sl'si ons an ORI Ol o pRaribal. A8 8L pf eMRins Bhd Sl prsfRButEal'vERides.

emul si ons, an®®
20 Suitable dispersing or suspending agents for aqueous suspensions, include

synthetic and natural gums such as tragacanth, acacia, alginate, dextran,
sodium carboxymethylcellulose, methyicellulose, polyvinyl-pyrrolidone or

gelatin.

25 The method of treating disorders mediated by a melanocortin receptor
described in the present invention may also be carried out using a
pharmaceutical composition comprising any of the compounds as defined herein
and a pharmaceutically acceptable carrier. The non-topical pharmaceutical
composition may contain between about 0.01 mg and 100 mg, preferably about

30 5 to 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 solid forms, such as pills,

35 tablets, caplets, capsules (each including immediate release, timed release and

sustained release formulations), granules, and powders, and liquid forms, such
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parenteral admnistration include sterile solutions, emulsions and
suspensi ons. Advant ageously, conpounds of the present invention may be
adm ni st ewed3siomias si ngl e daily dose, or the total daily desagsowsssehe 10
adm nistered in divided doses of two, three or four tinmes daily.
Furthernore, conpounds for the present invention can be adm nistered in
I ntranasal formvia topical use of suitable intranasal vehicles, or via
t ransder nal skinoiﬁtches wel | = known taq thos of ordinar t hat

art. Po be ad@SHOMUANEGSYTHPE HEUXSISy s'ootnstaln r?é’ﬁ@?'?r%l?"%le U'Bﬂ/s%é?g{ Em the
dosage admi ni 4ot ik 0 altldistrlonGALUAE stdtfe BTG, ieALiENS BhBSushBAsions.

Intermttent roug ou osage regi men. For instance, for oral
adm nistration in the formof a tablet or capsule, the active drug

conponent can be conpined with an ora -toxic har ceutlcally
accept abl e inert cﬁ%?@ﬁa%%ﬂyé‘é’@?m O%E?QE%PGF "Vﬁﬁ{m PEhe’ 1 ke.

Moreover, 20 waeinidfesed ﬁ\dagfngl?egtaéiﬁlscﬂisé oftheltaldl GaWd&%’ mlalee' cants,

di si nt egratl ng agents and c i Ng agents can al so be |ncorporat ed into
t he rigxture. Sdmiriblecedindieided dose$ ofitwo, Whneesufourn timesidaity:, Fetheraore,

e o ol and ScAmpBiNas farihs kBl gRach Shn bBRLRINARES Ty righRsal BRI >
sodi um st ear ?‘gcgalcél%%%‘f SURALE Fftatal vEHItLE tYidearstidrtal BRIAipatctessive €,
sodi um chl ori and the |ike. Disi nte%rators include, wthout |limtation,

starch, nethy knc\ah taithese, of againarytekilt iprihateart. x Ko beadrgipistered in e farmef a The

as 'the synt helPRSSRTtTANaPlery SgHEt. HE Poeeiriinihaa0n N U BORE be" 0, 1

cel | ygose andchRhuddub@athep thapantminitterit tmdugmmtthaaosage gdgimene suspensi ons
and solutions are desired. Isotonic preparations which generally contain

suitable preservatives are enployed when intravenous admnistration is

desired. 35 The CoggPMEféngL foP‘ara?%%ﬁﬁn.strém@mtthe%mafgltéaep r GSfEUN She ed

in the form of SONE , such as smma
vesicles, lar gdnveﬂmy\laoﬁﬁ:’oaéaﬂdah E’é:'ﬁbtﬂfhﬁ)ﬁd%ﬁ%én@ralnhbmtmklc pharmasaceutieally and

g st RS 57 Gl B 38 SR SRS EEY MEleprerec

20 when desired or necessary, suitable binders; lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium

25 benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the

like.

The liquid forms in suitably flavored suspending or dispersing agents such
30 as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which generally contain suitable

preservatives are employed when intravenous administration is desired.

35 The compound of the present invention can also be administered in the

form of liposome delivery systems, such as small unilamellar vesicles, large
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Compounds of the present invention nmay al so be delivered by the use of 10
nonocl onal anti bodi es as individual carriers to which the conpound

nol ecul eswoase4matipl ed. The compounds of the present invemcCiTarsozsisesnl so be
coupled with soluble polyners as targetable drug carriers. Such pol yners
can include pol yvinyl pyrrolidone, pyran copolyner,

pol yhydr oxypropyl met hacryl am dephenol,  pol yhydroxy- et hyl aspartam dephenol ,
or Polyet Nyl enfatfanflaties B AUk} Ge5iciaS. Md3oRfdd R ol s
Furt her nor e, e compoun he present 1nventi may be coupl e

cl ass of bi odag.randa@bbfephn:dpy\mmlds usieh s ahmlasftérbb\srtenjylamne ool | ed rel ease of
a drug, for ex | actic acid, polyepsilon caprolactone,

pol yhydr oxy b@%%b?@%oﬁ“e%m yorthoesters, polyacetals,

pol ydi hydr opyr ans, pol ycyanoacryl ates and cross-1inked or anphi pathic bl ock
20 copol yners of hydrogels. Conpounds of this invention may be adm ni stered
in any of the fore§omupundsmidise piesanst inventiarcmayialsp be debwargd by dag vee of

bli shed h f d.b
ol alcor tin Mgl pUlsRfes s inohERiaTRAMeE: [ WABbGE SR FholtiBs ay
be varied OVEér@caﬁpisdwne%oﬁwmd@oﬂthetaeéemﬁvémuh%a @lﬂdb@é@’(ﬁ)’led’ﬂﬁ'thday

For oral adm nistration, the ositions are_preferably provided in
form of tabl eselublerpalymersas tarmta eqisug Carriers. oSgchpob'marsaanan@udqo 0,

nar e ent 1 oPOUKBEYRIENe, PUtn RRONRER, B siteMon bl et phidadiadl

be treated. Apolghydky-éth ﬂbnﬁdemonwgolyetm éna@xuuépo?y@mblsedstntateda
(0]

dosage | evel of from about 01 to about 100 m% body wei ght
per d8y. Pref wﬂh@aymtthées«@mgew@qvmm dBe gompaywds ® élb%nfesmt wmfgprbf body

U mee por day ey PGSR H SR PBBGRABLE ST A B B g | L 4 59
adm ni st ered gontralied reledsé vf delney, rfbmdmhmex poiglactis kcidl, pdlyepsildne art, and
will vary with the Partlcular compound use t he node of adm nlstratlon

the strengt h GiProReloDecpalaYdNY DUENGAES. BhvarRoRTErS POGRSalhd  the
advancement ofo L bRy HopFane, 5aPIdnbatryidtds 8Ad chdRMinkeBGrAmpRsaRi b&d W th

20 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.

25

The daily dosage of the products may be varied over a wide range from
0.01 to 1,000 mg per adult human per day. For oral administration, the
compositions are preferably provided in the form of tablets containing, 0.01,0.05,
0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500

30 milligrams 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

35 times per day.
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the particular patient being treated, including patient age, weight, diet
and tinme of 10 admnistration, will result in the need to adjust dosages.
The fol | owonng/oEMaspl es are set forth to aid in the undersraemdisny3s6s t he

i nvention, and are not intended, and should not be construed to limt in
any way the invention set forth in the clains which follow thereafter. 15
EXAMPLE 1

2-(2-neth h I

cormohd 30 o Getighaldtpa8s 5 b8 Y Red dhaf k& LBACkBRIifEd Bihose i e
(15.0 g, 121. &kime@lin thanskt, Seadl Wilvany with (r'fé)pawhculal"/c@ms@@rﬁ@ugédIthetrﬁd)d@Oﬁ)
(11.40 g, 146.2 mmol) in anhydrous toluene (200m ) was stirred for hour

at room t enpemgministratian, thes mthmt%ye&ami@nzwedeﬁé@mf agminisirations arﬁ‘ﬂ

96. 6 nmmol ) an f St

cool ed and 1. %&‘?5@3 f&%ﬂﬁﬁfhee &'géﬁ%oéo@%ghcsﬁgﬂﬁﬁ freactélsgﬁc%&{ ‘%ﬁt
carbon was adéasipati dultahpar@ft@eur@tr@amaumelumg gatiehtage| weight) dit and@&hebﬁ
pad. The pH of t%e m xture was a &}gﬂ@qto about 14 by addition of 1.0 N

NaOH10200 ni ) admiisteafiso udll Tegylin toRdjust desagesso chI or of orm (3x150

m ). The conbined organic |ayer was dried over anhydrous 29 WO 03/040118
PCT/ US02/ 35365 5 MySO4, and evaporated. The resulting solid was washed
with hexane and dThedollondng ERempbestans e forthetbchid h'etl'qerwd‘ierstaadmg (pfethe Whi te

solid. "H NNRm(vger?o'\r/wl_lzand%?gln%} ln-{c%géd? géng shouH) not%e con%?ruegin) limit in ag'\y wa

the invention set forth in the claims which follow thereafter.
15

EXAMPLE 1
2-(2-methoxyphenyl)-3-phenyl-5-p-tolylamino-[1,2.4]thiadiazol-2-ium

Compound # 31
CH,3

20
STEP A:

A mixture of o-anisidine (156.0 g, 121.8 mmol) and sodium amide (50 wt.
% suspension in toluene) (11.40 g, 146.2 mmol) in anhydrous toluene (200ml)
was stirred for 1 hour at room temperature. To the mixture was added
25 - . benzonitrile (9.86 ml, 96.6 mmol) and heated under reflux for 16 hours. The
reaction mixture was cooled and 1.0N HCI (150 ml) was added to quench the
reaction. Activated carbon was added and the reaction mixture was filtered
through a Celite pad. The pH of the mixture was adjusted to about 14 by
addition of 1.0 N NaOH (200 ml). The aqueous layer was extracted with
. 30 chloroform (3x150 ml). The combined organic layer was dried over anhydrous
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7.04 (m 1 H, 7.43 (m 3H), 7.93 (d, 2H M5 (APCI, M#) 227 10 STEP B: A
m xture of N-arylbenzam dine (3.0 g, 13.27mmol ), prepared as in Step A
and 4-tolwbisothiocyanate (2.18 g, 14.60) in anhydrous chipemafso?/ss3e80 i)
was heated under reflux for 16 hours. The reaction m xture was cool ed and
15 the solvent was evaporated. The resulting residue was purified by flash
col um chromat ography with a nobil e phase of 25% hexane in

di chl qr onet hang, e_conbi fr ' ; lting

ol  d s dr; QHo80er 20 BT eisl e AU SolfPRSLRLRG viflihelhd R | \TR

(20 5 S eeugine yend st oo ple g 2,0 2
, 1.17-7. m , 1. , 1. : S, :

(s, 1 H M (ES, NH#DNMR}(@@MP&@DEL)?S%@ (ﬁh'éH%,Q-ZQi(%erd}, 696 EUrA, (2. 90

g, 7.73 mmol),, prepar, i,n STER [ nhydrous chloroform (15 nm) was

sl ow y added l]r‘@‘r"rﬁ e1ﬁi£2§,(m8.§'§|§’ 7'51%9)2'42“& stirring for 16 hours, the

sol vent was evaporqﬁqupﬁp’qvmé)smxi ng solid was washed with anhydrous

et hyl ether. The crude product was re- crystallized from20% water in

ethal® to yield the product as a yellow solid. 30 1H NVR (300MHz, CDCl 3)

TM 2.39 (s, 3K 366 (s, 3H, 6.96 (d, 1 H), 7.06 (t, 1 H), 7.20 - 807
(m 7H), 7.613121; 9, 7.80 (d, 2H), 12.40 (s, 1 H M (ES, M¥) 374.25

EXAMPLE 2 35 2-(2- WWHWEWIbéniﬁnWé@Qmﬂﬁ}ﬂﬁm&onhpmdaeﬁ @s-ifi Step
o A i toiiRothodyanate (2,18 o 14-80) in anhydrous chiorofarm (30 i) > °
was heated under reflux for 16 hours. The reaction mixture was cooled and
15 the solvent was evaporated. The resulting residue was purified by flash
column chromatography with a mobile phase of 25% hexane in
dichloromethane. The combined fractions were evaporated; and the resulting
solid was dried over vacuum to yield the product as a yellow solid.
'H NMR (300MHz, CDCl3) ™ 2.36 (s, 3H), 3.66 (s, 3H), 6.76 (m, 1H),
20 6.97 (t, 1H), 7.17-7.39 (m, 7H), 7.47 (d, 2H), 7.60 (d, 2H), 8.20 (s, 1H), 14.18
(s, 1H)
MS (ES, MH") 376.29

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

in anhydrous chloroform (15 ml) was slowly added bromine (438 pl, 8.51
mmol). After 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.
30 'H NMR (300MHz, CDCl3) ™ 2.39 (s, 3H), 3.66 (s, 3H), 6.96 (d, 1H),
' 7.06 (t, 1H), 7.20 - 8.07 (m, 7H), 7.61 (d, 2H), 7.80 (d, 2H), 12.40 (s, 1H)
MS (ES, MH") 374.25

EXAMPLE 2
35 2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-phenylamino-[1,2 4]-thiadiazol-2-
ium Compound #74
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N+ y-~S C(OBr 15CH3 STEP A° A mxture of o-anisidine (13.5 g, 110.0
nmmol ) and sodium am de (50 wt. % suspension in toluene) (9.40 g, 120.0
nmol ) i n wElghsows t ol uene (200nl) was stirred for 1 houPCAIUSOBIIGS
tenperature. To the m xture was added 2 10 net hoxybenzonitrile (16 m,
131.0 mmol ) and the reaction mxture was then heated under reflux for 16
hours. The reaction m xture was cooled and 1.0N HC (150 m) was added to
quench the reaction. Activated carbon wassgdded and the reaction mxture
was filtered through a Celite pad. The of the nixture was adjusted to
about 14 by addition of 1.0 N NaO ] agueous | ayer was
extracted with chl orof orm (3x150 br gani ¢ | ayer was dried
over anhydrous MySO4, and evapor at 8d- ¢ solid was washed with
hexane and dried over the vacuumto yieljd tye pfoduct as a pale white
solid. M5 (APCI, M) 257 20 STEP B: Apn# x¥ure’ of N-arylbenzam dine (15.5
g, 60.6 mml), prepared as in STE® Adhd Phenyl i sot hi ocyanate (8.70 ni,
72.7 mmol) in anhydrous chl orofg 0 m ) was h r-t-ed at 45C for 16 hours.
The reaction m xture was 25 cool ethgnd e sol vent” was evaporated. The
resulting residue was purified by flashycolum chromatography with a

nmobi I% phase of 25% hexane in dichl oror@ihane. The conbi ned fractions were
evaporated and the resulting solid was dried over vacuumto yield the
product as a PJIERA.solid. M5 (ES, M#) 391.50 30 31 WO 03/040118

PCT/US02/ 35365 5 ﬁTrﬁﬂt&"e 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-
10 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

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

MS (APCI, MH") 257
20

STEP B:
A mixture of N-arylbenzamidine (15.5 g, 60.6 mmaol), 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
25 - cooled and the solvent was evaporated. The resulting residue was purified by
flash column chromatography with a mobile phase of 25% hexane in
dichloromethane. The combined fractions were evaporated and the resulting
solid was dried over vacuum to yield the product as a yellow solid.
MS (ES, MH") 391.50

30
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To a solution of thiourea (12.95 g, 33.1 nmol ), prpeared as in STEP B, in
anhydrous chloroform (15 m) was slowy added bromne (1.78 nL, 34.75
nmol ). Afweri3ssiins i ng for 16 hours, the sol vent was evaporPaTAwk02/I¥365
resulting solid was washed wi th anhydrous ethyl ether. The crude product
was re 10 crystallized from20% water in ethanol to yield the product as a
yellow solid. WM (ES, M#) 390.1 Follow ng the procedures disclosed

her ei R, repregqrttpap ve compounds of forrmula (I) of the present invention
wer e §repared isted in Table 1. 15 TABLE|l R2Z R4 Il NN~N3 - RL i+

2 R BL : DhNo I R R RoR éolibtr:éﬁ @Etmdthrpbe(mgjr?Slcg]é}&(ﬂ anéL)nptﬁeaxquaemySTEP B, I
met en en en en en

4 2 ot hy | pheiryEnyinys chlozoteEm] 5 sHbnge SNy AceRrating (3RS 3475
2- et hyl ph 4 I
nenyl " H 25 chmndn ARE} SHsRGTEY 10 ARG tocsGvER! fag RiaBiated., *“?‘?n%?ﬂ*yn henyl
phenyl H 4- mkﬂﬂwabw&dhad%tfﬂan@&gﬂ&bwbtl’p?hferT)He ¢tuderprotactyydsaiey|l 11

2" metiy1 phany PStBINEcfsom AT staserin e Sadisla 19 bFoifiotae i iy

4- chl or ophenyl ' phenyl H 2-chl orophenyl 15
4- chl or ophenyl phewﬁ@h% E?Qd

Following the procedures disclosed herein, representative compounds

of formula (1) of the present invention were prepared, as listed in Table 1.

15
TABLE 1
R N R*
Y \>—N/
R T\S \R3 Br
ID No. R’ R R’ R*

1 4-methylphenyl phenyi H 4-methoxyphenyl
2 4-methylphenyl phenyl H phenyl
3 4-methylphenyl phenyl H 2-methoxyphenyl
4 4-methylphenyl phenyl H 4-methylphenyl
5 4-methylphenyl phenyl H 2-methylphenyl
6 4-methylphenyl phenyl H 4-chlorophenyi
7 4-methylphenyl phenyl H 2-chlorophenyl
8 2-methyiphenyl phenyl H phenyl
9 2-methylphenyl phenyl H 4-methoxyphenyl
10 2-methylphenyl phenyl H 2-methoxyphenyl
11 2-methylphenyl phenyl H 4-methylphenyl
12 2-methylphenyl phenyl H 2-methylphenyl
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16 4-chl orophenyl phenyl H 4-nmet hoxyphenyl 17 4-chl orophenyl phenyl H

2- met hoxyphenyl 18 4-chl orophenyl phenyl H 4-net hyl phenyl 19

4- chl or opWergl4@enyl H 2- et hyl phenyl 20 4-chl or ophenyl PERArsy2/33365

4-chl orophenyl 21 4-chl orophenyl phenyl H 2-chl orophenyl 22 phenyl phenyl
H phenyl 23 phenyl phenyl H 4-net hoxyphenyl 24 phenyl phenyl H

2- met hoxyphenyl 25 phenyl phenyl H 4- nethylphenyl 26 phenyl phenyl H

shenyl " H pheny] 3" o] meCHRRVBHEAY]  pent Rh. rethotpnbndcHaBRTEny
- et byl phenyi| 32 2 hee TORYUIRIIY pheny PR ret th1 then) 2-guiomheny
g:gﬁfgfégﬁgﬁg?l § buyneﬁH%ﬂ?%%@ﬁ?% né%yﬂﬁﬁ th;;iGxun“iléétH“§§EWenyl
phenyl H 4- nethexyphepy "nfh“ yphet phefy—H-—2—reth fe 38
4- met hoxyphenyl ﬂﬁ%ny ﬁ*zmwgpﬁﬁpﬂhenyl 3g¥ 03/ g4otis p e@BEwehé%ﬁ 39
4- met hoxypheny—pheny 2 ety phepw d—ret-Hoxyphe her
4-chl oro phenyl 1 4 nétﬂ%%?ﬁhéﬂ?l phen;ﬂ_ﬁeﬂlz chilor %Bhen?rmeﬂp)&phenyl
44" 2- chl or ophdry H8pehy Al GORBE Ry phenAneniG B dnl b1 ophcAyTeRHBRFITL |
4-met hyl phenyl 19 4-chiorophenyl phenyl H 2-methylphenyl

20 4-chlorophenyl phenyl H 4-chlorophenyl

21 4-chlorophenyil phenyl H 2-chlorophenyl

22 phenyl phenyl H phenyi

23 phényl phenyl H 4-methoxyphenyl

24 phenyl phenyl H 2-methoxyphenyl

25 phenyl ~ phenyl H 4-methylphenyl

26 phenyl phenyl H 2-methylphenyl

27 phenyl phenyl H 4-chlorophenyl

28 2-methoxyphenyl phenyl H phenyl

29 2-methoxyphenyl phenyl H 4-methoxyphenyl

30 2-methoxyphenyl phenyl H 2-methoxyphenyl

31 2-methoxyphenyl phenyl H 4-methylphenyl

32 2-methoxyphenyl phenyl H 2-methylphenyl

33 2-methoxyphenyl phenyl H 4-chlorophenyl

34 2-methoxyphenyl phenyl H 2-chlorophenyl

35 4-methoxyphenyl phenyl H phenyl |

36 4-methoxyphenyl phenyl H 4-methoxyphenyl

37 4-methoxyphenyl phenyi H 2-methoxyphenyl

38 4-methoxyphenyl phenyl H 4-methylphenyl
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46 2-chl orophenyl phenyl H 2-nethyl phenyl 47 2-chl orophenyl phenyl H
4- chi orophenyl 48 2-chl orophenyl phenyl H 2-chi orophenyl 49 phenyl phenyl
H 2- chi orwpleanyii1s 50 4- nmet hyl phenyl phenyl CH3 4- net hoxypremyuso2/5B6phenyl
phenyl H 4-net hoxybenzyl 52 phenyl phenyl H 2-net hoxybenzyl 53 phenyl
phenyl H 4-nethyl benzyl 54 phenyl phenyl H 2-nethyl benzyl 55 phenyl
phenyl H 4-chl orobenzyl 56 phenyl phenyl H 2-chl orobenzyl 57
4- met hoxypheny ret-hexyphen ey S8 A4-rret-heoxyphe Iy hroxyphenyl
H 4- met hoxyphehyl 3959 'A#eqh%gpaﬁeﬁ& 4- n@%ypheﬁyl ZEW @W{P&Wé‘ﬁ({h 60
4- met hoxypheny y-pherH rethytphenyt 4—rpt-hoxyphe
4- met hoxyphenyl| - tﬁﬁféﬁwenﬁz 4- et >|/phenyl Hl m=tﬁ ﬂéﬂ‘t{ﬂnyh
4- chi or ophenyl |—63—4 :mLh'W\mhﬂn"' 4rethoxyphery—H-—2—€ het
4- et hoxyphenyl 44 het hékieiasxph ﬁ"ﬂ byt | REWL Vo [o3/ PR ST
65 2-net hoxyphep'\l! - jypt h\/l f\hnnul Jhcnyl 66—2—pet-hoxvs f\hnn\l
4- et hyl phenyl| H 4R e h@xw'a@rwnyla? 2- et phery! B bt hyI BH@FMI
2- et hoxypheny! 6821 met hoxvphemd rethvHphey 4 et i ahemd
2- met hoxyphenyll #Adret 1y|2p¢f8ﬂ5ﬂphﬁ”@ et hyIFﬂf?é'W | 4o el ﬁoméheny
4- met hyl phenyl H A-Qh Wald nnh n\l| et haosas nhnn\ | 4 a2 ) hyul nhanyv
2-chl or ophenyl| 7 2- m@h@)&%ﬂﬁ’@ﬁ?ﬂ et rﬁheﬁ'ﬁ{ nyl [H 31 pyf Z&yﬁth%l’henw
2-nmet hoxyphen\Jl phﬂh\][ H 3. n\lr! dyv] 74 2 it hnvunlﬂ Dl’\\ll 2l ot havvnhaoanyl H
phenyl 75 2-msthcﬂ@/phnn?rcr‘iorﬁé’hﬁBYJyphenylphf?”X et Hox¥hhehyf-methyiphenyi

46 2-chlorophenyl phenyl H 2-methylphenyl

47 2-chlorophenyl phenyl H 4-chlorophenyl

48 2-chlorophenyi phenyl H 2-chlorophenyl

49 phenyl phenyl H 2-chlorophenyl

50 4-methylphenyl phenyl CH3 | 4-methoxyphenyl

51 phenyl phenyl H 4-methoxybenzyl

52 phenyl phenyl H 2-methoxybenzyl

53 phenyl phenyl H 4-methylbenzyl

54 phenyl phenyl H 2-methylbenzyl

55 phenyl phenyl H 4-chlorobenzyl

56 phenyl phenyi H 2-chlorobenzyl

57 4-methoxyphenyl |4-methoxyphenyl| H phenyl

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

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

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

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

62 4-methoxyphenyl |4-methoxyphenyl| H 4-chlorophenyl

63 4-methoxyphenyl |4-methoxyphenyl| H 2-chlorophenyl

64 4-methoxyphenyl |4-methoxyphenyl! H 3-pyridyl
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nyl

76 2-met hoxyphenyl 2-nethoxyphenyl H 2-nethoxyphenyl 77 2-met hoxypheny
2- met hoxyphenyl H 4-net hyl phenyl 78 2-nmet hoxyphenyl 2-nethoxyphenyl H
2- met hyl pWwervglo4017® 2- met hoxyphenyl 2-met hoxyphenyl H 4- chiperashesssbs 80
2- met hoxyphenyl 2-net hoxyphenyl H 2-chl orophenyl 81 2-net hoxyphenyl
2- met hoxyphenyl H 3-pyridyl 84 phenyl phenyl H benzyl 85 2-nmethoxyphe
2- met hoxyphenyl H 4-bronophenyl 86 2-net hoxyphenyl 2-nmethoxyphenyl H
2, 6- di fluoro [ henyl 7. 2-1et hnY\Inh.g_n_)Ll__g._FFQf hnvur*hnn\ll H-2-chloro—6
met hyi phenyl |88 65 et Rowgtiwepnenyl netragtiviRhem i 3H5- di f 1 uoP@eMenyi
EXAMPLE 3
2- (2- met hoxyphenyb) - 3t @%M&Wnyﬂ)mg’}ywmﬁm nbl { 1, 9+ rnqthpﬁvmw!o
Conmpound #89 35 WD 03/ 040118 PCT/ USQ2/ 35365 NHS 5 OCH3
sol ution of the &Inpouddmpthexgphenyhs 4@%@@“&* Exbhpl erLmemQXMeryl
mol ) in anhydr oroform (10 m}) was added Nd chl orlosuccinimi-de (3
my, 2.71 mol). BBe redemethoxyphany e " demethyinhesyl r el flord-methyphenylan
t hen stopped and ce with dqueaus NaHCO3! The 10 organic layer
dried over magne§Bum sahmathexpphenyhe ﬂﬁﬁﬁﬁhmm@nybl veht |r ehrbigdayiphenyl
vacuumto yield the tlitle product ad a solid M (FES M) 300 1 Follodi
the procedure$ dir€cl ds@embthogyphenyepr édeethyipheayk dnpblunds” 4-chlorophenyl

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 H 4-methoxyphenyl

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

77 2-methoxyphenyl | 2-methoxyphenyl H 4-methyiphenyl

78 2-methoxyphenyl | 2-methoxyphenyl H 2-methylphenyl

79 2-methoxyphenyl |2-methoxyphenyl H 4-chlorophenyl

80 2-methoxyphenyl | 2-methoxyphenyl H 2-chlorophenyi

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 phenyl

87 2-methoxyphenyl |2-methoxyphenyl| H 2-chloro-6-

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

EXAMPLE 3

2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-phenylamino-{1,2,4]-thiadiazole

Compound #89
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15 of fornmula (I1) of the present invention were prepared, as listed in
Table 2. Table 2 R2 NR4 ZP- N'r NN~ R/ SIDNo. RRR 82

4- et hyl pwermglo4aqahenyl phenyl 83 4-net hyl phenyl phenyl 4- merhoseypisenyl 89
2- met hoxyphenyl 2-net hoxyphenyl phenyl 90 2-nmet hoxyphenyl 2-net hoxyphenyl
2,6-di fluoro phenyl 91 2-nethoxyphenyl 2-methoxyphenyl 2-chloro-6

nmet hyl phenyl 92 2-net hoxyphenyl 2-nethoxyphenyl 3,5-difluoro phenyl 36 WO
03/ 040118 PCT/ US02/ 35365 5 Unless otherwise noted, NWVR spectra, were
measured on a Bruker Avance 300 : 2 @9 8t r oy Unl ess ot herw se

not ed, nol ecul ar weights were neg g¢d using d omass LC pl atform

el ectrospray nmass spectroneter, X tedyin Tase’ 3. 10 TABLE 3 I D No MV
1 (as +ion) MWW2 (w Br-) Meas. MW 1 37 ’Z?E__§%39 374.0 2 344.46 424.36
344.0 3 374.49 454.39 374.3 4 358.49 438 8.3 5 358.49 438.39 358.4
6 378.91 458.81 378.1, 380.3 7 378917458581 378.2, 380.2 8 344.46 424.36
344.3 9 374.49 454.39 374.2 10 9 454.39 374.2 11 358.49 438. 39
358. 3

5 OCH,

To a solution of the compound prepared as in Step B of Example 2
(0.921 g, 2.36 mmol) in anhydrous chloroform (10 mL) was added N-
chlorosuccinimide (326 mg, 2.71 mmol). The reaction mixture was then stirred -
for 16 hours, and then stopped and washed twice with aqueous NaHCO3. The

10 organic layer was dried over magnesium sulfate and the remaining solvent

removed under vacuum to yield the title product as a solid.

MS (ES, MH+) 390.1

Following the procedures disclosed herein, representative compounds

15 of formula (I1) of the present invention were prepared, as listed in Table 2.
Table 2
R2 4
\\T’,N }?
=N
w/N\S
ID No. R’ R’ R*

82 4-methylphenyl phenyl phenyl

83 4-methylphenyl phenyi 4-methoxyphenyl

89 2-methoxyphenyl [ 2-methoxyphenyl phenyl

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

91 2-methoxyphenyl | 2-methoxyphenyl 2-chloro-6-

methylphenyl
92 2-methoxyphenyl | 2-methoxyphenyl | 3,5-difluoro phenyl
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12 358.49 438.39 358.3 13 378.91 458.
378.2, 380.2 15 364.88 444.78 346. 2,

17 394. 9OwWwond/o8m1894. 1, 396.1 18 378.
81 378.2, 380.2 20 399.32 479.23
0 22 330.43 410.34 330.3 23 360.
3 37 WD 03/040118 PCT/ US02/ 35365

344.3 27 364.88 444.78 364. 2,

458.
400.
360.
424.
390.
374.
396.
390.
394.

37
48
49
1
3
2,

10

81 378.2, 380.
366.2 16 394.
91 458.81 378.
398.1, 400.1

46 440. 37 360.
25 344.46 424.

366.2 28 360. 46

2
90
2,
21
3
37

14 378. 91 458. 81
474.81 394.1, 396.1
38@C2/USED3368. 91
399. 32 479. 23 398. 1,
24 360. 46 440. 37
344.4 26 344.46
440. 37 360.3 29

470. 39 390. Pnle38 ctR6rwife Adted3 NNBRGp2ctra lwaiktmehsdbad 88 adBruker 32

454.39 374.3 33 394.90 474,81
35 360A%8ne308 MHgHIMR spgciome

94.1, 396,1 34 394.90 474.81 394.1,
i@' : ﬁd?%o@@@w& natedo@olerulaln 39

396, “EPEHeBY 70 dgipdSiMattats BE pléftorm lfoidhratp et B

. spectrometer, as listed in Table 3.

TABLE 3
ID No MW 1 (as +ion) MW 2 (w/Br-) Meas. MW
1 374.49 454.39 374.0
2 344.46 424.36 344.0
3 374.49 454.39 3743
4 358.49 438.39 358.3
5 358.49 438.39 358.4
6 378.91 458.81 378.1, 380.3
7 378.91 458.81 378.2, 380.2
8 344.46 424.36 344.3
9 374.49 454 .39 374.2
10 374.49 454.39 374.2
11 358.49 438.39 358.3
12 358.49 438.39 358.3
13 378.91 458.81 378.2, 380.2
14 378.91 458.81 378.2, 380.2
15 364.88 44478 346.2, 366.2
16 394.90 474.81 394.1, 396.1
17 394.90 474.81 394.1, 396.1
18 378.91 458.81 378.2, 380.2
19 378.91 458.81 378.2, 380.2
20 399.32 479.23 398.1, 400.1
21 399.32 479.23 398.1, 400.0
22 330.43 410.34 330.3
23 360.46 440.37 360.3
24 360.46 440.37 360.3
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42 364.

474. 81
380. 2
364. 88

52 374.

378.91
378. 3,
500. 42
504. 83

65 374.

388. 51

71 408.

88 444.78 364.3, 366.3 43 394.90 474.81 394.2, 396.2 44 394.90
394.2, 396.2 45 378.91 458.81 378.2, 380.2 46 378.91 458.81 378. 2,
4W099/08A18179. 23 398. 1, 400.1 48 399. 32 479. 23 398 PCT/UH0Y3B6S 49

364.2, 366.2 50 388.51 537.58 388.3 51 374.49 454.39 374.3

2344;2.39 374.3 53 358.49 438.39 358.4 54 358.49 438.39 358.4 55
458.81 378.3, 380.3 38 WD 03/040118 PCT/US02/ 35365 56 378.91 458.81
380.3 57 390.49 470.39 390.1 58 420.51 500.42 420.1 59 420 51
420.1 60 404751 48442340461 61 404.428.3B4. 42[404. G44pp 424} 93
424.0, 426,063 424,93 504 83 42404260 641391 47 47138 391. 0
49 454. 39 ‘7425 6 404344854 47 404 423-%7 40451 48448 404l 1 68
49128.433 gislmﬁwem 3887 440 755 93 48R3 Fea0| 410. 0

28 360.46 440.37 360.3

29 390.49 470.39 390.2

30 390.49 470.39 390.2

31 374.49 454.39 374.3

32 374.49 454.39 374.3

33 394.90 474.81 394.1, 396 1

34 394.90 474.81 394.1, 396.1

35 360.46 440.37 360.3

36 390.49 470.39 390.3

37 390.49 470.39 390.3

38 374.49 454.39 374.3

39 374.49 454.39 3743

40 394.90 474.81 394.2, 396.2

41 394.90 474.81 394.2, 396.2

42 364.88 444.78 364.3, 366.3

43 394.90 47481 394.2, 396.2

44 394.90 474 81 394.2, 396.2

45 378.91 458.81 378.2, 380.2

46 378.91 458.81 378.2, 380.2

47 399.32 479.23 398.1, 400.1

48 399.32 479.23 398.1, 400.1

49 364.88 444.78 364.2, 366.2

50 388.51 537.58 388.3

51 374.49 454.39 374.3

52 374.49 454.39 374.3

53 358.49 438.39 358.4

54 358.49 438.39 358.4

55 378.91 458.81 378.3, 380.3
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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 48w043/04048 1 79 424.93 504.84 424.1, 426.1 80 422#Cy8/S60353831 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 39 WO 03/040118

PCT/ US02/ 35365 87 439.0 518.9 438.3, 440.3 88 426.5 506.4 426.2 89 389.5

390.1 90 425.5 426.2 91 437.9 438.3, 440.3 92 425 5 426 2 5 EXAMPIE 4
Mel anocortin MC-4[ Re66pt r Bi rafief Assay Mel 488&rtin [ MB7813, #8RYGY ane
purchased [1om Spesptor Oobogy el foms sped tareRemm T |
[purcha_sed from Aer B?a PharTiggigy Thc. | Torsgg4p n af 25G2d.pto each wel |
of a 96-well Opti|plate [|[purchased fromPackard, CA]l, |2 5 g of oenmhrane
and 0.25 ng of bepds5@ere ni xe@0i51 a volume 600420 L |medi A20The nedi a was
SOMM FEPES, - PR 7. e g A Re s v e 5B T 2041

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

68 388.51 468.42 388.3

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 .42 404.1

79 424.93 504.84 424.1,426.1

80 42493 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
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al bumin, 2 MM CaCl 2, 2 nM MgC1l2 and protease inhibitors. Test conpounds 15
(1.5 .tL) at 1 MMin 30% DVSO 50mM HEPES, pH 7.4 buffer was added to

separ at e woloBo4@ms t he pl ate. Radi oactive |igand 1251- NDP- PelTArsor§i3es

stinmul ating hornmone [ NEN, 2000G /mvol] was added to each well (48.5 L per
well, 40 pMfinal concentration). The plate was then sealed and | et stand
for 16 hr at 25C. NDP-Mel anocyte stimulating hornone peptide and
a- mel anocyte 20 stimulating hornmone peptide [purchased from Pal onnar

Research Inc, | M &»’ére used 639|0ef erence |r511839tor _ clon¥88rt 440a3 ddf i ne
non-speci fi ¢ bi ndraggEN—T—Tot B-re-ng—CT)- tef DVEO- 50
nv HEPES, pH 7.4 bu?? Boun§2§ di oacti vi tﬁ@? each wel | nmegsur ed

at counts per m nTegg(cpn’"f Wagggeasurefl in a TopCount—[Pacg@gqi CA]l.
Percent inhibitiopn was 2% calculated as; [(T-Y)/(T-N)]*100% 40 WO

03/ 040118 PCT/ USQR/ 3%65 5 EX#RBEE 5 Cyclic- Adenosi ng rmnoqzﬂﬁ)Ephat e [ CAVP]

Stimul ati on assay rar-Bewes—rplanorarecett-s—expresstihg Bt afocortin
MC-4 receptor were %1 1 to cmpuence in a 24-well du f‘ggg 6]49‘% The
growth medi um was— dgFcarded” EO eacf WelT was addqd U. % ank' s
solution. 10 Test| _conpounds were added o wells of a 96 well plate.

NDP- ngl anocyte stimulating hornone peptide (1 M was added to the positive
control wells while negative control sﬁé [llf’! Efel ved vehicle of 30%

DMSO- 50 HEPES, pH 7.4 buffer. The I ncubat ed at 37C and 5%
CO(err) for 30 mn. The snR&ARbLAMH MRS RE giqd cells were -

washed twi ce with Hank's 15 soflution. ano was added to
each wel | and t he Melanesodisr[MC-4frmerabretedpumbased f&(mrﬂecepmr(ﬂ!lobgyl\mc]

he NEN Flash k
Conent or "o o oL GerP b PR St DlenP FhiaRg "
i ncrgpse i n PKinfEyASSdy Beadd[puietiase8Sidm AmEpsAk-BhBrm&cilIAE § fér 30 min

Activation Assay For each assay, nenbranes expressing the nel ahocortin MC-4
" at 25°C. Into each well of a 96-well Opti plate [purchased from Packard, CA],

2.5 pg of membrane and 0.25 mg of beads were mixed in a volume of 100 puL
media. The media was 50mM HEPES, pH 7.4 containing 0.1 % bovine serum
albumin, 2 mM CaCl,, 2 mM MgCl; and protease inhibitors. Test compounds‘
15 (1.5 uL) at 1mM in 30% DMSO-50mM HEPES, pH 7.4 buffer was added to
separate wells on the plate. Radioactive ligand '?°l-NDP-melanocyte
stimulating hormone [NEN, 2000Ci/mmol] was added to each well (48.5 uL per
well, 40 pM final concentration). The plate was then sealed and let stand for 16
hr at 25°C. NDP-Melanocyte stimulating hormone peptide and a-melanocyte
20 stimulating hormone peptide [purchased from Palomar Research Inc, 1 uM]
were used as reference inhibitor compounds to define non-specific binding (N).
Total binding (T) was defined using 30% DMSO-50 mM HEPEs; pH 7.4
buffer. Bound radioactivity for each well (Y), measured at counts per minute
(cpm) was measured in a TopCount [Packard, CA]. Percent inhibition was

. 25 - calculated as:
[(T-Y)/(T-N)]*100%
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receptor (5 g) were incubated for 5 mn at 25Cwith 0.5 nM 35S GIPyS in 100
L of 25 mM HEPES buffer, pH7.5 containing 100 mM NaCl, protease 25

i nhi bi t orwp 03/0%018 GDP, 5 mM 2- mer capt oet hanol, 1 nM MyCl 2 PCagesohessesi t h
test conmpound, 1 p.M of NDP-nel anocyte stinulating hornone or a

conbi nati on of NDP-nel anocyte stimulating hornone and test conpound. Basal
35S- GIPyS bi ndi ng was defined by 10nM HEPES, pH 7.4 buffer containing 30%
DMSO. The reaction was term nated by addition of 50 | of 30 term nation
buf f ers contai ning 25 mM HEPES, pH7.5, EXAMPME@E 2, protease inhibitors,
100- M GDP, 100 M GIP, 5 n1\/|2 mer capt oet hangl ) 0.5 %

di gitonin, 0.2% SOdI UY@K RSING WONGROFP Y ¥ nes vvere

lubi i zed for 30 T oEC PP
rmunopt 66! pi  at od | #@%%x?és éaﬁneé*%cé%%ﬁggﬁﬂ%ﬂﬁﬁ*%ﬁﬁaﬁm IR 190
pr0}ei n /A conjrg t@deFéAg[jdﬁﬂufUicmrﬁmmem:‘ZZ@\ém;gJ;;m M@teﬂS?l‘b?@tdﬂth
PCT/ US02/ 35365 nmeasured in a To ac peci 355:..GTPyS
bi ndi ng was denedivm wgs dissatsigs and ab !F!) @g]w;?éﬁ '?'%1%5?‘%‘“?@6
(0.5 @ Dasandd} BahpaunGs geré@@Be?%‘Weﬁé@f@Lg@wéﬁBthe INDERREIBR6ERE! at ed

by a n sSpeci ndi n = Mean cpm I mrunoprecipitated by
nor mal rabb| t ﬁl%latWrmﬂémQSXJthaF%ﬂed tﬁHl[MSBostmmagntrehwaII%v;I !I'h:
C Net cpmin each we = C stinulation_= e
pr oceduPes dewﬂlemaéi%@@n'ff@'rW?'FMQ‘E@!"&H&%W‘? H?%/%Bw@ép%@?ﬁ] 'ﬂép \k%r H
repeated for Ej"gggﬁ{;ra”ﬂ%’ fa'té'ngﬁ 8@%@@7°6%'nhfs%®o£?@rﬁﬁﬁﬁd%és

descri bed, at1 verconpounds the present invention were tested
for bindi ng isdp éh@td«ﬁ-vﬂaﬁdldcérded a‘vtdmeacﬂlaywerawasmt@tﬂvncelWMHﬂ@Ms TABLE 4

b N(%S ' &0 Ngblutlgm Ethanol O% %%L) Falsl écﬁc?ed %ngaéhsveé}l 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.

20 EXAMPLE 6
G-protein Activation Assay

For each assay, membranes expressing the melanocortin MC-4
receptor (5 pug) were incubated for 5 min at 25°C with 0.5 nM *S-GTPyS in 100
pL of 25 mM HEPES buffer, pH7.5 containing 100 mM NaCl, protease
25 inhibitors, 0.5 uM GDP, 5 mM 2-mercaptoethanol, 1 mM MgCl. together with
test compound, 1 uM of NDP-melanocyte stimulating hormone or a
combination of NDP-melanocyte stimulating hormone and test compound.
Basal 3°S-GTPyS binding was defined by 10mM HEPES, pH 7.4 buffer
containing 30% DMSO. The reaction was terminated by addition of 50 pl of
30 termination buffer containing 256 mM HEPES, pH7.5, 20 mM MgCl;, 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 pg) that linked
35 to anti-rabbit IgG protein A conjugated SPA. Bound radioactivity was
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11.1174 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(90) 11 2.4 243 42 WO 03/040118
PCT/ US02/ 8838540112 i nsol ubl e insoluble 13 3.4 347 14 5. ®@C28%02/3863.5 482
16 4.3 424 17 7.7 351 18 6.0 463 19 3.9 460 20 3.5 636 21 7.8 392 22
124 23 124 24 76 25 57 26 63 27 89 28 68 29 48 30 103

5 measured in a Topcount [Packard]. Non-specific **S-GTPyS binding was

defined by 33S-GTPyS immunoprecipitated by normal rabbit IgG (0.5 pg).

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

immunoprecipitated by anti- Gas.

| Non-specific binding (NSB) Mean cpm immunoprecipitated

by normal rabbit IgG.

Specific basal binding (SB) = B-NSB

Cpm in each well = C

Net cpm in each well (N) = C-NSB

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

The procedures described above for the melanocortin MC-4 receptor
10 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.

TABLE 4
ID No. ICso MC-4 (uM) IC50 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(90)
11 24 243
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31 22 32 48 33 91 34 46 35 100 36 79 37 72 38 159 39 146 40 133

41 483 42 482 43 WD 03/ 040118 PCT/ US02/ 35365 43 237 44 89 45 246 46
368 47 8w 0348014814 49 96 50 30,000 51 1,000 52 1,000prCIAISL2/B8365 54 800
55 800 56 3,000 57 inactive 58 inactive 59 inactive 60 inactive

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
21 7.8 392
22 124
23 124
24 76
25 57
26 63
27 89
28 68
29 48
30 103
31 22
32 48
33 91
34 46
35 100
36 79
37 72
38 159
39 146
40 133
41 483
42 482

43



61 inactive 62 inactive 63 1,000 64 1,200 65 114 66 120 67 130 68
110 69 139 70 566 71 234 72 155 73 725 44 WD 03/040118 PCT/ US02/ 35365
74 194 AFOXOB401T6 332 77 4.4 78 99 79 216 80 378 81lPETAIS0B353855 826
83 1.9 833 84 82 nm5 EXAMPLE 7 Rodent Feeding: Food Intake in

Food- Deprived Rats (MC-4) Ml e Long-Evans rats (180-200 grans) were housed
I ndividually and naintained on a once-a-day feeding schedule (i.e.10 a.m

until 4 p.m) for five__10 days following quarantine to allowthe aninmals

to acclimate to feedi ng o43 237
44 89
45 | 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 inactive
59 inactive
60 inactive
61 inactive
62 inactive
63 1,000
64 1,200
65 114
66 120
67 130
68 ' 110
69 139
70 566
71 234
72 ‘ 165
73 725
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powdered chow (#5002 PM Certified Rodent Meal) during the allotted tine.
The chow was nmade available in an open jar, anchored in the cage by a wire,
wi th a newelospelii®wer covering the food to mnimze spill GF/USVHBBHS Was
avail abl e ad-libitum 15 Animals were fasted for 18 hours prior to testing.
At the end of the fasting period, aninmals were adm nistered either a test
conpound or vehicle. Vehicle and test conpound were adm ni stered either
orally (5 nL/kg) 60 m putes prer—te—the—expertrent—sgbettamgously (1
mJkg) 30 mnutes prior fto ls)) t1e experinment, or intrang‘rtoneally (1 mkg)
30 minutes prior to the—egger{ment_ Test conpoynds wefg3 adm ni|st er ed
orally as a suspension in aqgueous 0.5% nethylcellul ose-0.4% Tween 80, or
intraperitoneally as a | sof@ti pn or suspension ijn PEGm corrround
concentrations typical | yranged —from-1rgtkg—+g9—1060—* ferably from
10- 30 ngy/ kg. Food intakle W& 25 neasured at 2, 4, and g“;ours after

adm ni stration by weig |1|g78||e speciat Jar 45 YO 037 0ggIT8 PCl/ US02/ 35365
5 containing the food before the experinent andlat the specified tines.
Upon conpletion of the experipent, all animals|were 21&n a one-week
washout period before {ce-test|ng.Follow ng the procedure—desqgri bed above,
sel ect conpounds of the 1BGresent invention were testmto nmegsure the
effect on food intake iffgstegrats—as tTsteg1m Tg§F 5 and 6. TABLE 5
I D No. [ng/kg], Food Inta Fopd Intake Route 0-2 hrs 2-6 hrs| PEG 200 ip
8.25 g 13.38 g 1 10, ifg 7.8P g[8.43 g 155 Table |6 I D N826 [ ng/ kg], Change in

Change in Route Food I|intake Fhod Intake 0-2 his (9% 2.6 hrs (9%
83 1.9 | 833

84 82 nm

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

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

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

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

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

fasting period, animals were administered either a test compound or vehicle.
Vehicle and test compound were administered either orally (5 mL/kg) 60
minutes prior to the experiment, subcutaneously (1 mL/kg) 30 minutes prior to
20 " the experiment, or intraperitoneally (1 mL/kg) 30 minutes prior to the
experiment. Test compounds were administered orally as a suspension in
aqueous 0.5% methylicellulose-0.4% Tween 80, or intraperitoneally as a
solution or suspension in PEG 200; compound concentrations typically ranged
from 1 mg/kg to 100 mg/kg, preferably from 10-30 mg/kg. Food intake was

25 measured at 2, 4, and 6 hours after administration by weighing the special jar
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MCT Control po O O PEG 200 Control ip O O 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 -ROM30@AI8 27 30, ip -27.4 -29.1 29 30, po -26. PCTAISH2/3B65 10, ip
-62.3 -70.7 31 3, ip-37.8-50 311, ip-20.6 -71.2 46 WO 03/040118

PCT/ US02/ 35365 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, po -12.5 -15 32 10, po
-20 -1 323, po -11.531.17 321, po -13.8 26 34 10, ip -38 -72 34 30,
po -755 2 34caMtaineg the Bodbefdi® the, experinantandat the speciiantinnes Neoni t e

Cel I Qutgrowt Qorﬁsbise?%n 0 trlule e%lertir%gﬁf, all animals were given a one-week washout

period before re-testing.

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

as listed in Table 5 and 6.

TABLE 5
ID No. [mg/kg], | Food Intake | Food Intake
Route 0-2 hrs 2-6 hrs
PEG-200 ip 825¢g 13.38 ¢
1 10y, ip 7299 8.43g
15 Table 6
ID No. [mga/kg], Change in Change in
Route Food Intake | Food Intake
0-2 hrs (%) 2-6 hrs (%)
MCT Control po 0 0
PEG-200 Control 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 10, ip -62.3 -70.7
31 3,ip -37.8 -50
31 1,ip -20.6 -71.2
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Di ssoci at ed hi ppocanpal and cortical cell cultures were established from
enbryonic day 18 rat fetuses as described by Mattson, MP., Barger, S W,
Begl ey, Jwoanm4dvis k, R J., Methods Cell Biol., 1994, 46: 0®¢TAB62/38r3 ef | vy,
fetuses were renoved via cesarean section from pregnant nons (Sprague-

Dawl ey) and anesthetized wi th hal othane according to the AVMA Panel on

Eut hanasi a. Pups were decapitated and the brains were renoved and placed 5
i n HEPES- buf f erdd Hank3$ Bal arfjced3®apd s¢l uti-28.6( HBSS, G Bd®) . The
hi ppocanpi and dartices were di ssected out and pooled accordingtlo tissue-
type. Tissue wag trypsdhized flor 18 pan (1 ng?®dl trypsi n- BRSS;
Wor t hi ngt on), H—need-m RS BSS— T rcubat gd Tt rypsgg g i Qi tor (1
ng/m; Sigma) fqr 5 , ringed ggQPn Wt h fr'gsh HBSS an§2t1hen tiri turated
in1lm fresh HESSwidya Trre-pql bghed gl asg. i pette. Dyggoci atled cell s
were seeded at 3 Il onto poly-Dlysinel coated 96-wgl| plates
(Col | aborative Bi oSci 63e). Eqch #@lip contai-d@8 100] of B84 e' s |M ni nal
Essential Medi a HM=EM—GBee—TStupplenented—wih 26 NaHESS (Srgma) , 56mMM
gl ucose (Sigma), 15mv WO 03/ 04¢01B® pC/ USO%'§5365 5 KCI ?Si gng), 1 mM
sodi um pyruvate [{Srgnegg L. I v Lt@pg anf ne (Jma), [ 10% [pv/v) o
heat -i nactivated fetal bovinelserum (Hyclone), and 0} 001% gent amici n
sulfate (Sigma) [(pH 7.39. Cellls wd;poal | pwed-1bdattach f&@1.P4h in a

hum di fied 37C|5%-COLer—+héubater—befpre e"“gri refptat—treatredt. The

cul ture nedia was as;ﬁ?at ed and éxeﬂangad V\n'ﬁ; fresh nmedi‘@” every 3 days. 1
10 Assay: Twenty-four urs—afterq@ligt 1 no, culggures mere Cygatedwith :
vehicle (PBS+0,1% BS al pha- el anocytp stimilati -IMSH) or
test conpound (diluted in DPBS).3Gpoh tfeat @i condition2was ryn in 5
guadruplicate. ¢ | y—p—ettdre—theredta—was—asptratjed of f and
replaced with fesh medi a and|tes b-c?@rrpound. 'At% one Wweek i culture, the
celI's vere fixed wThZzg0% phosphag@-guf T Ered_j@gmal 1in Torzizmn, |then
rinsed with DPBS (Sigma) and!pl aced in bl ocking serlum fot 30 mid (horse
sergim 1:50 dilution in DPBS; Vector Labs). The cultures were rinsed again

A —

wth EXAMPLE 8
Neurite Cell Outgrowth Assay
Celi Culture:
Dissociated hippocampal and cortical cell cultures were established
() from embryonic day 18 rat fetuses as described by Mattson, M.P., Barger,

S.W., Begley, J, and Mark, R.J., Methods Cell Biol., 1994, 46:087-216. Briefly,
fetuses were removed via cesarean section from pregnant moms (Sprague-
Dawley) and anesthetized with halothane according to the AVMA Panel on
Euthanasia. Pups were decapitated and the brains were removed and placed
') in HEPES-buffered Hank’s Balanced Salt solution (HBSS; Gibco). The
hippocampi and cortices were dissected out and pooled according to tissue-
type. Tissue was trypsinized for 15 min (1mg/ml trypsin-HBSS; Worthington),
rinsed with fresh HBSS, incubated in trypsin inhibitor (1mg/ml; Sigma) for 5
min, rinsed again with fresh HBSS and then triturated in 1ml fresh HBSS with a
) fire-polished glass pipette. Dissociated cells were seeded at 30,000 cells/weli
onto poly-D-lysine coated 96-well plates (Collaborative BioScience). Each well
contained 100ui of Eagle's Minimal Essential Media (MEM; Gibco)
supplemented with 26mM NaHCOs (Sigma), 56mM glucose (Sigma), 15mM
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0 DPBS and then incubated in primary antibody for 2 hr

(m crotubul e-associated protein-2 (MAP-2) is a selective marker for

dendri ti cwprosoesses; anti-nmouse nonoclonal (Chem con); 1PCOOG02B3368 i on of
MAP-2 in antibody diluent (Zynmed)). Negative control wells were incubated
I n anti body diluent al one. Background signal was determ ned by blank wells
(cell-free) incubated with or without 5 antibody. Cultures were rinsed

agaigh w th gsgwaft lﬂﬁwe,bawpymvafé gvgm@;a mm‘mu_ utmiaB! (Sigmaytio%mouse

1gG~ rat adsor 50 dilution’in Vect or & Cultures were
rinsed a fi (V) heatﬂnaa:ttvlatm?mabmvlm%éemﬂa(%)éc'w)eanﬁ’rﬂa 01%2eaMicity t of | uor

change 17 onsUREHSIRrERLAPEI ] CoabhTaRibed Badact B A STl er oo
| nvention weyg 5GSEEA ihéu dﬁé}ér B%Y@ex@émﬁéntw treatreemt, tEhersulturetmediawasabl e

7. The data are expreésse percent’ change over the vehicle response. All
conpounds \Aasmraiedmdem(dmangedlwlth'lfr@h miediaevernyido®aysA i ndi cates no change /
not active; the abbreviation ND indicates a i conpound not tested /
relslfonse not deternined. 48 WD 03/ 040118 PCT/ US02/ 35365 5 TABLE 7:
Neurite Qutg .h 1D No. Hippocanpal Cells Cortical Cells Vehicle 19% 4%
1 6% NA 2 18%18% 3 17%23% 4 20%21% 5 28% 9% 6 23% 24%. 7 NA 11% 8
NA 12% 9 NA NA Twentyefour hoursiaftes pletipg, cultures were treated with vehicle

(PBS+0.1% BSA), alpha-melanocyte stimulating hormone (a-MSH) or test
compound (diluted in DPBS). Each treatment condition was run in

5 quadruplicate. On the third day in culture, the media was aspirated off and
replaced with fresh media and test compound. At one week in culture, the
cells were fixed with 10% phosphate-buffered formalin for 15min, then rinsed
with DPBS (Sigma) and placed in blocking serum for 30 min (horse serum;
1:50 dilution in DPBS; Vector Labs). The cultures were rinsed again with

0 DPBS and then incubated in primary antibody for 2 hr (microtubule-associated
protein-2 (MAP-2) is a selective marker for dendritic processes; anti-mouse
monoclonal (Chemicon); 1:1000 dilution of MAP-2 in antibody diluent (Zymed)).
Negative control wells were incubated in antibody diluent alone. Background
signal was determined by blank wells (cell-free) incubated with or without

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

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

was expressed as percent change from control (vehicle).

Selected compounds of the instant invention were tested in the above
assay with results as listed in Table 7. The data are expressed as percent
change over the vehicle response. All compounds were screened at 50nM. The

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

) compound not tested / response not determined.
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12 28% 20% 13 29% 32% 14 30% 19% 15 18% 31% 16 8% 18% 17 8% 17% 18
17% 17% 19 22% NA 20 17% NA 21 27% 2% 22 NA 30% 23 10% 20% 24 10% 16%
25 NA 239%028/04898 47% 27 17% 52% 28 NA 25% 49 WO 03/ 04®CTARIS02/35365

PCT/ US02/ 35365 29 NA 8% 30 NA NA 31 NA 16% 32 NA 6% 33 NA 21% 34 NA
22% 35 NA 28% 36 NA 16% 37 NA 26% 38 NA NA 39 NA ND 40 26% NA 41 36%

5%

5 TABLE 7: Neurite Outgrowth
ID No. Hippocampal Cells Cortical Cells
Vehicle 19% 4%
1 6% NA
2 18% 18%
3 17% 23%
4 20% 21%
5 28% . 9%
6 23% ' 24%
7 NA 11%
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% 2%
22 NA 30%
23 10% 20%
24 10% 16%
25 NA 23%
26 16% 47%
27 17% 52%
28 NA 25%
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42 26% NA 43 30% 37% 44 43% 19% 45 46% 25% 46 40% 19% 47 20% 13% 48
NA 19% 49 16% 51% 50 46% NA 51 74% 28% 52 65% NA 53 67% NA 54 45% NA
55 19% NAWO058/08898 NA 57 9% NA 58 72% 10% 59 61% 21% 50 PADU3Z82/6586318
PCT/ US02/ 35365 60 66% 14% 61 66% 17% 62 13% 13% 63 20% 17% 64 22% 12%
82 14% 15% 83 11% 9% 84 ND 17% 5 The data above show that cultures
treated with sel ect conpounds of the present invention resulted in a

significant increpse Tnageurrt¢ outgronym as mpasured gy MAP2- Il TC
i mrunof | uorescencp._A conparison between the test '
30 NA _ NA
31 NA 16%
32 NA 6%
33 NA 21%
34 NA 22%
35 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 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%
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conpounds and a-MSH i ndi cates that many of the test conpounds were 10
superior to a-MsH in pronoting neurite outgrowmh at the concentration

t est ed.

IWO oaddilis on, several of the test conmpounds displ geadssrbseti ve

effects on neurite outgrowth in hippocanpal or cortical cells. EXAVPLE 9
15 In vivo Facial Nerve Conpression Mdel The ability of test conpound to
provi de neuro-protective or neuro- regenerative effects was investigated in

a facial nerve cgnpr caaédm Todet— fageqi ner ot or ?fe})ns arfise
. . . 0 . 0
exclusively from{neurons withijn the pons in a |well-de

i'ned nucf eus.

nerve conpression resulgs 1 n rletrograde% eacti qns 20 praski nal tjo t he

site and Wal l eri an_degeneratign at its distal gart —which causles

di ni ni shed whi sk¢r novdi®ent orl the | edd%ned side. Ml e13|f/eng- Evans rats

(150-180 g) were raresthettzedwitihr—3= 28/66’ rsoftgrame f u|l7°/'°nduu rMon and
r

for mai ntenance during e surfgi.cal 2

Faci al
| esi on

2%

ocedurles. The right facial nerve

was exposed and c¢onpresgged W tith forcep3% for 3Q sec at{2%s exit| fromthe
stylomastoid foranen. The left] facial nerve wag —sham operatediand served

as an internal control 8Nerve [conpres3#én causds par d9%i s of |whi sker

nuscl es,

hence the—?“ed'ﬁed—wlﬁra'r\cf O fdcllt onTthe—S5t—H063049118 - -
PCT/ US02/ 35365 % | esi offed si de, whi ci(u ﬁ’s observed |m"r%zé| ately jafter
recovery from angsthesiga The|fol T ow mpnorphollogi cal {gpor nal ifti es
associated with the functionall deficit were observed: (1) an ilncreas

t he unber of perineuronal glial cells in the facial nucleus of the

o0 e RO AT S B r

t hi nner

conpr essed pfagntinvBRfioreretiReain BRigHificamt oreade ifrieerits betgrewihas  (3)
nor phol ogi cal alterations around the N-M junction and whisker - follic

regi ons anenepsacretby YMARZERG immynoluonescence o comparigon hetwegn the tesl

ein

2) a

| es
cl ei.

15 After T egousinad SRANNEH ERlatos tAP iy or il fost BBRBBLIaGWERed T nto

10

16

20

25

superior to a-MSH in promoting neurite outgrowth at the concentration tested. In
addition, several of the test compounds displayed selective effects on neurite

outgrowth in hippocampal or cortical cells.

EXAMPLE 9
In vivo Facial Nerve Compression Model
The ability of test compound to provide neuro-protective or neuro-

regenerative effects was investigated in a facial nerve compression model.
Facial nerve motor axons arise exclusively from neurons within the pons in a
well-defined nucleus. Facial nerve compression results in retrograde reactions

proximal to the lesion site and Wallerian degeneration at its distal part, which

. causes diminished whisker movement on the lesioned side.

Male Long-Evans rats (150-180 g) were anesthetized with 3-5%
isoflorane for induction and 2% for maintenance during the surgical
procedures. The right facial nerve was exposed and compressed with forceps
for 30 sec at its exit from the stylomastoid foramen. The left facial nerve was
sham-operated and served as an internal control. Nerve compression causes

paralysis of whisker muscles, hence the reduced whisker movement on the
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groups for dosing with vehicle, aMSH or test conpound, with 6 animals per
group. aMsH (s.c., 70ug/each 48hr) was used as a positive control. Test
conpoundswasp@4desed p. o. at 20ng/ kg bid for 14 days. Restromraisonssies 20
whi sker nmovenent was nonitored daily after the operation using two
criteria: (1) frequency of whisker novenent on the |esioned side relative
to the the opposite side (sham operated) which served as the baseline
contr®l (2) lesionedisidef whighi is @bsepedriemeediate(yOafter réepveny feamangsthesta.t he
whi sker nuscles, characterized based op. observati on, of the percentage of
moved 25 whiiBRdplowinases@ ROl PERATERBIesRrepr et Wi thadinBeref e Che
nose. For gJ 'reBB§€T§/¥&“°nS’ the experinental design was blind to the
behavi or al gbserver. The results of behavioral assessnent showed that both

test 30 conpound§l) anoinpreasssingBé nambet®4 perinewionahglkal celis in thedfasiay tine to
restore whisker cl e pove t in the lesioned rats, as c ar e t he
vehicl e coﬁFéSP%o ﬁ'@ @?ﬁ)e.ﬁﬁ% W@bﬁlﬁe@?e@&?a %sepff@ 6&#%@3%”3%8%& was
exprggsed _as pegﬁ%ﬁhﬁ%%ﬁéﬂrﬁswh laRHeESPMyERMbESK drottiseisihgtiethe as

listed in Table 8" 35 TABLE 8 52 WO 03/040118 PCT/ US02/ 35365 ~5
Functi onal Eempresseddaciahnererappsoximately shesveel afteriheilasionr at i on of -

Compound #31 and, #84 | aci al_,Nerve Co Sj | Perce Recovery D9
D10 DIl D12 D13 @?E“O’BHPE@“@@HS@PESfégl?’icgé‘el%‘"Q@%Cet?d’oaﬂ%tyms\'ig ‘ole 0 5.0
27.6  72.5 {oliRfestrehichs and @ra%ulaﬁg%eéén@raiién%f&a&or AedfsAnth@fachalb0. 1  93.8
98.1 t 100 2.8 15.8 19.3714.0 5.3 0.0 Cmpd #31 0 3.5 67.8 98.5 100

100 (2463mMplei3. 1 9.5 3.7 0.0 0.0 Cnpd #84 0 4.8 35.1 90.0 98.3 100
15
After recovery from anesthesia, the rats were randomly divided into
groups for dosing with vehicle, aMSH or test cbmpound, with 6 animals per
group. aMSH (s.c., 70ug/each 48hr) was used as a positive control. Test
co_mpounds were dosed p.o. at 20mg/kg bid for 14 days. Restoration of
20 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
25 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
30 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.

35
TABLE 8
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EXAMPLE 10

in Vitro Assay: Measurement of requlation of sebaceous lipid synthesis.

STEP A: Preparation of a feeder layer
Semiconfluent cultures of 3T3 mouse fibroblasts (Swiss Albino mouse,

ATCC CCL-92 ) were treated with mitomycin C ( 4pg/ml) for 3 hours,
trypsinized and seeded at a density of 2.5x1 0%9.5 cm? tissue culture plate in
Dulbeccos Minimal Essential Medium (DMEM) containing 10% Colorado Calf
Serum, PNC (100U/ml), STM (100pg/ml), L glutamine (0.3mg/ml), sodium

pyruvate (1mM) and nonessential amino acids (100uM). The cells were

incubated at 37°C for 24 hours prior to their use as a feeder layer for

sebocytes.

STEP B: Isolation of human sebocytes
Human sebocytes were isolated from Dermatome shavings of
postoperative pieces of human skin at 0.4-0.8mm depths (this part of the skin
was previously shown to be enriched in sebaceous glands). Shavings so
obtained were treated with 1% Dispase in Iscoves medium containing 10%

serum for 20 min at 37°C. The tissue was then placed in 0.3% trypsin/1%
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transferred to a transition nedium (TM that consisted of DVEM F12 nedi a
suppl enented with 1 nM sodi um pyruvate, insulin (10g/m), transferrin 20
(6. 7ng/ mMwoanmd4mes eni um (5.5g/ M) (ITS), 2% heat inacti vared/UsBB3antl 2%
heat inactivated human serumas well as +/- cholera toxin (ch.t.)
(100g/m ), L- glutam ne and antibiotics (Phase Il). Three days |ater the
cells were changed to differentiation nmedium (DM, DVEM F12 suppl enent ed

with 8§TS, 3EDTAiIn Phosphaté BufferediSatine ¢BBS) @A mirute§ at 3y °Cr &ollowirgrent

m x and the choice of 25 differentiation agg?t ite. .bovi.ne pit itar,ﬁ
extract (1lo§risdncubztion theaelsywarssgenthaseganed fiom the tissue insaovah mediumsTep
D. Testing | : = I ; . ' | Rt 895 Lipid
Pr oducti on %Nﬁ?gﬁ%aﬁﬁe@g%nl\]/l EWFEQ ﬁéﬂg%&xﬁﬁ?ﬁl%t@gjﬁrﬁéﬁ%}%@ﬁ g?/yﬁggtt ract
or conpouniimacticated RBS,12%4 heat inaddidated lurnbe senim HS) atmivhsodiagi nni ng of

phase 111. Two criteria were used to eval yate the_ effect of these

material s oRYrwaisaepislesmal prawtbdactoy (W@aﬁ'ﬁ)'Hﬁé@?ié&ﬁ‘%?@bahﬁd@wgkﬁ&ﬂﬁat i on
of aceousg l,i pi lon . esi 3. I b of lipid
accoltin ac | ofp dudafLedf SHEHOER B RLGEEE duiphilfie SRARRSY i Pes on
visual i zati pRy85o HpHIREd vdér@iﬁﬂéredomraﬁxgwleﬁ rAésh (fltwgt bdratdigy), by reading of
fluorescence at 535 nmexcitation, 54 WO 03/040118 / US02/35365 5 580 nm
em ssi on uscenfrifugeidzatey 50RBd, re-suspenged insGM Aadicountes. eval uat ed by

radi oactive | abeling using 14 C acetate and quantified by Bio Rad
Phosphoi mager (Mol ecul ar I mager, FX) using 4.1 Software. STEP E: Vi sual

observat i ongTEPNC! guitfésf Hunddr Sebddytés pi d accunul ati on 10 Mor phol ogi cal
eval uation of |ipid accurulati on was easily recognized since the cells

enl d8ged and di sBesyitanticefls frogy theuakaeve isalatipR precashire aredplategian the

ncouml ot on TR e B 2nL07y-gehl i Shaiih MedbEobd matfRiied B3P Rea by
Nile red bindlsocasTay3days @ hase I oFoivivirg mémﬁur_r@rooﬁwbeameﬁw_@et est
conpounds, 15 the cells were allowed to interact with IMNle red in Hanks

buf f ered saransferredta ait@nsition mediumg (DMthatcensistadbaf PMEMIF12amesia 4 hour s
of Lncubat | g o1e BRELWHR It BEHRA bPRNVAYE RS (10]Gfni), thfigRENCE Was T ead
20 (6.7ng/ml) and selenium (5.5ug/mi) (ITS), 2% heat inactivated FBS and 2%
heat inactivated human serum as well as +/- cholera toxin (ch.t.) (100ug/ml), L-
glutamine and antibiotics (Phase Il). - Three days later the cells were changed
to differentiation medium (DM), DMEM/F12 supplemented with ITS, 3,3',5-
triildo-L-thyronine sodium(3nM), 1%(v/v) trace element mix and the choice of
25 differentiation agent i.e. bovine pituitary extract (10pg/ml). This medium was

changed every 3 days (Phase lll).

STEP D: Testing Stimulators or Inhibitors of Sebocyte Differentiation and Lipid
Production ‘

30 Hormones, mixture of hormones i.e. bovine pituitary extract or
compounds to be tested were added to the culture at the beginning of phase
lIl. 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 syhthesis. The evaluation of lipid accumulation completed

35 using the Nile red method. This method relies on visualization of neutral lipids
by Nile red and quantitation by reading of fluorescence at 535 nm excitation,
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and 580 em ssion using a fluorescence plate reader. To determ ne whet her

t he conpounds had an inhibitory effect on cell growh, cell counts were 20
per f or medwoOmRdlokaws ng t he procedure descri bed above, sel ecCrarspssias of the
present invention were tested for visual and Nile red evaluation of lipid
accurmul ation, with results as listed in Table 9. 25 TABLE 9 ID No. % Inh %
Inh Visual* Visual* MC5-R 0.4 M0.8 M0.4M0.8M 1 C50 74 72 100 +++ ++++

154nM 76 48 88 317nM 80 61 91 138 67 N T. T.

246nM5 50 0 0 TBONREHEHAN Hi§Ingsa PEte rea%grwgfﬁmaﬁg%w%rse\geéﬁvgm@ by 4
di cat ++ = 75% ++ =

205 ana o "5 2a0lABNIEABEM LS & dcetdhatirid gdérified by SRad ]

50% and + = 2 I'on ranul e 5 WD 03/040118

PCT/ US02/ 3536 Phdsphdinrader (Bo&éauﬂﬂrilm*aga‘r, BXpasiagus1 Softwaraynt hesi s by
sebaceous cells At day 11 of the culture, sebocytes were |labeled with 14C
acetate at a final concentration of 2CG/m for 24 hours in serumfree

culture med UBTEHE: \igld byEatioNa Nfd Reefbi\faw'baloﬂ.am rhiEieA a! - 80C

in glass vials. Tipi extraction was co eted using t |1 gh- Dyer
met had (Bligh, E GMczrptiolBgm:al evaludtion @éhpldaccBnndatmwmyasw rqcoggﬁ@d 37,

911-916 h difi | ed h |
\R/gre hornganYMfEHPelsh hs%ﬁl@lfg g’%%%nfﬁpl (ﬂ@?@: r‘?eﬁ'%?ﬁ tgaltr']n Hnghg%ﬁé'gg‘ﬁcesof
KC . The Orgagﬁnero%aafa&eéaréafaé\/;%now‘érpméleg.mnétééug, QusntRswen of ed | i pi ds

were dried under argon and spott’ed hi gh performance thin | ayer

chr omat ogr ap hyac@lhmmaﬁpnmmblagn of peutrablipids ik sebocytescwvap agconplinhed bydile at e
mobil e phases reJ Bmdmg asstsa\glvassne% fb?lo@vtrg)g EQSO&RB of sebocytes to test compounds
15 the cells were allowed to interact with 1;.1M Nile red in Hanks buffered saline
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 fluorescence plate reader. To determine whether

the compounds had an inhibitory effect on cell growth, cell counts were

20 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.

25
TABLE 9
IDNo. | % Inh % Inh Visual* | Visual* MC5-R
04puM | 0.8puM 0.4uM 0.8uM ICso

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

* Increased number of + signs indicates the degree of inhibition with ++++ =
100%, +++ = 75%, ++ = 50% and + = 25% inhibition of lipid granule formation.
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of the plate), followed by toluene (to the top) and finally a 70:30:1

m xture of hexane : ether : acetic acid (half way up the plate-10cm. The
pl at es wewe oBloan118 exposed to radi ographic filmfor visual iPrattison3sshs

radi oactive lipid species. For 20 visualization of unlabeled |ipids the

pl ates were sprayed with 8% cupric acid and charred on a hot plate.
Quantitation of the results was done by Image Pro Plus 3.0 (Mdia
Cybernetics, Silver Springs, MD). Follow ng the procedure descri bed above,
sel ectd conpounds of the 25 present invention were tested for their

i nhi bi tory effsffsmﬂ SN gsﬂéauaeeoeé l ia%m&@sﬂbsgceaas%@lsly, the

st ai ned cel | tures treate conpo nd #74 showed cor%
di sappear ance of Iumdh)gﬁ‘hnﬁtmascultmre,aﬂhgay&&:weltajabeledfwitm6 agetatgatan day

of e?;ﬁ?;hemgﬁ%?g&é%'rast@? Bt o624 ofs B Serumsbioacubieomegium. The | "
radi oactively Llf@g%eerg thér?%g?apgﬁgﬂfrﬂ:ﬁ%g?%énﬁaﬁzg EhSO“‘é'.ﬁ g Q‘?)lacllg,r L i@l us

quantified by sut ément "o eln s using®l'mage

(versign 5. 0) .extractibh Wds completedoesing ltied Bughalsw metﬁd@ﬁmighf Er@named Dyer,vneen
treated sanpl es and vehicle treated controls, with res listed in

Table 10, 35 Mbl.eCan JsdovpmaPbysiohal a9 Ahsop/2Is8E0) Withy stiohtmegiicaten |
2o 2ob 2R e S B R £ OB, 100 1
F/'M 75/ 68 85/ §Rethdssl mddtere, Ir tie rebénée 6ARCI.TThgloygaic ghase Wdd ferfoved
SXAVPLE 11 from the mixture, the separated lipids were dried under argon and spotted to
15 high performance thin layer chromatography (HPTLC) plates. The plates were
' developed by three separate mobile phases. The first was hexane (to the top
of the plate), followed by toluene (to the top) and finally a 70:30:1 mixture of
hexane : ether : acetic acid (half way up the plate-10cm). The plates were than
exposed to radiographic film for visualization of radioactive lipid species. For
20 visualization of unlabeled lipids the plates were sprayed with 8% cupric acid
and charred on a hot plate. Quantitation of the results was done by Image Pro

Plus 3.0 (Media Cybernetics, Silver Springs, MD).

_ Following the procedure described above, select compounds of the

25 present invention were tested for their inhibitory effect on differentiation of
human sebocytes. Visually, the stained cell cultures treated with compound
#74 showed complete disappearance of lipid granules in sebocyte cultures
following a seven day treatment. The same cells examined for lipid synthesis
revealed inhibition of squalene, cholesterol esters and wax esters, as

30 measured by radioactively labeled lipids separated by HPTLC. The cell panels
were quantified by measurement of the intensity of bands using Image Pro
Plus (version 5.0). % inhibition was calculated based on the difference
between treated samples and vehicle treated controls, with results as listed in
Table 10.

35
Table 10
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In Vivo Eval uation of the Test Conpound Effect on Sebum Production: Human
Skin - SCI D Mouse Chinera Mddel Severe conbi ned i nmunodeficient mce (SClD)
provi de awoioawalimmbl e 10 nodel for skin xenografting. Thes#/tsnr/swbs are
devoid of both T and B cell immnity. Human skin grafts in SCID m ce
retain human cellular tissue conponents including skin imune cells, i.e.
Langerhans cells, nacrophages and |ynphocytes and al so part of the
engrafted endothelium ( Kaufman R ., et al Exp. Dermatol . 1993:. 2:
209- 216, 1993)| THdpid prdperti esnduderw for {HelllSextud¥ loh @hysi%linhi@a
and/ or pat hol ogi cal respgnses of human skinfcells to a test clonmpound. BTEP
A. Method of tyansplantatfion: C B-17 scid/scid mce (TaQ:GHM:, CGe owN,
N.Y.) were usep—for20-orekiiong : ”W‘>o' ge T FuhhiaR CRT ARTTTRN
facial skin wap §ﬁ‘é§)§§étc%b®.é% tjbm?rtj%‘:%r?g a for E{a'ﬂ Der ng?%/rirew The@m%
shavi ngs were Washed 3 t|i negituitagnéxtfacdbti cs and antji mycotics (penicill|n,
streptonycin, fungi zone) |(Life technologieg) in Dullbecco's Mydified Eagle
Medi um ( DVEM EH, Jerfmotogies) .« ST ptical SEmWg - |12. O X1.[0- 5
grafted onto theh(g#eesgl‘rdec 25 graft bed and put ﬂl\gd usi n%5/§40 i | i&&?{%"?l Ng
surgi cal procedur gstérhe 1 ce were anaesthefized usijng a m xtyre of Ketpset
(0.16 ng/ g bod | nd-Rorpui—(8-—0—glg—body—weight}—67V 118
PCT/ US02/ 35365 5Unkngwhwe| | accepted that the Gind |heaf?/F§ procﬁ%f  he
transpl anted IskincionLt e SCrOTToUSE takes pnegppnt 1], aFnMBRT T Tl e
hunman skin can g@ax&sétec{ flor experinmental pulr pogieﬂg. We al so found t %' t here
is a gradual [reggipesrde on of sebdceous gl andsFivk the trdnspl gnt ed0humap
skin and t hat these g| ands are fyll y—regel rat-ed-and-secrete Snbume‘;’7
weeks Sas shown by 10 Sebutape and hi st o- nor phonetry. Maxi num si ze of the
gl ands was observed 3 nonth post tra MPigt{©n- The glands retained
their capability to produce human sp m and t he gl andul ar tissue
expressed human $p&ivd Evaluatiok ef the TiestulGbmpolfith EifecBon Setnin Pdsductimahed
thei ! maximumsive al 28 ionanoki. sCiBiBuSE bhimars Mbaef " ect s ©f

Severe combined immunodeficient mice (SCID) provide an invaluable

10 model for skin xenografting. These animals are devoid of both T and B cell
immunity. Human skin grafts in SCID mice retain human cellular 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. 1993: 2: 209-216, 1993). These properties allow for the

15 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
20 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
25 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 ng/g body weight).
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15 tested at this point. STEP B: Method of treatnment: Mce at 2-3 nonth
post transplantation with human facial skin were used for the studies. The
graft arewowamstineated with the test conpound at the 20 desirresd2/35365
concentration(s) dissolved in polyethylene glycol-ethanol (20 1/2 cnm(err)).
Controls were treated with vehicle alone. The test conpounds were applied
dai ly, excludi ng weekends. Sebum secretion was determ ned using Sebut ape

at 15 days and 30 days followi ng treatnment. 25 STEP C. Term nation of the
experi fent: The t er Kiswwell @sceptedbatiheewourthbealing precessiof e igngplantedi nar y

Skin arafts wskh iSihe SIS AL BRES arBlrP O 8t ABRYINE e bufisKin Shp ™"
hi stol ogi cal  gyed ﬂﬁtéxg@rirﬁWﬂéﬂ apdsas!| Wid also FsURPIAT Ehéreds 3l gradualr e
prepared and used for 30 evaluation of lipid synthesis and total lipid

accunul at i on i regeneratica-efesebacesus glandsiEthetrapsplanted wmen skinpard thatt hesi s

and total |inpi C at i e td

PCT/ US02/ SSSGS%Q%WE% "15'188@56 peﬁéh%ﬁ%gh i Oé&ggtgée}%?ﬁ%é |7§§%éﬁ %%%@éwdﬁ é?l y
into 96 well gkbitapeiandiisiesmaeichetmydMbxibring dizei dffthé Qfandy wad 6beemtdis
for 3 hours. Follow ngi this | abeling period the sanples were washed in

medi um and 5 WeBlsPes tispantalign. Jhegglapds retaibgditbeir capabilibsiorrRiedred. The

li pid ext ti . - ; 0
culture der vellpaf pBERG P dnd L GiphBdiat ige ek RS LA Spedifc ! ! Soue
conpound #74 ohatHess riohsting MCHHRNSince glardst resithed thoeir tiaximuhi $ize ao@-3f

sebaceous gland activity follow ng, 11 _day jreatnent_ of human skin
transpl ant ed traopweocggtr@n%l_?@éa_tloigthm%f{ﬁgtglg{,lgﬁ[apétpf%gf 8eDYUMSESERLioNwas gl and

fol |l omf ng topi t r@ﬁ with 0.1 %solution of conpound #74 resulted
I n viogﬂl bl e shrtlgneggéetq@% t 'et'sebaceous gl and and down regul ati on of

sebaceous |ipids. Topical treatment for 15 days with 0.05% and 0.005%
SO Ut one 1S Sfe B aoR i dsBegHe SO 2t the |1l ds. - Murer cal
Mice at 2-3 month post transplantation with human facial skin were used
for the studies. The graft area was treated with the test compound at the
20 desired concentration(s) dissolved in polyethylene glycol-ethanol (20 pl/2 cm?).
Controls were treated with vehicle alone. The test compounds were applied
daily, excluding weekends. Sebum secretion was determined using Sebutape

at 15 days and 30 days following treatment.

25 STEP C: Termination of the experiment:

The termination of the experiment was determined by preliminary clinical
evaluation of sebum production using SEBUTAPE. At this time human skin
grafts were excised and representative samples were collected for histological
evaluation. More particularly, 2mm punch biopsies were prepared and used for

30 evaluation of lipid synthesis and total lipid accumulation in the treated tissues.

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

35 examined tissues.
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20 cells was anal yzed using HPTLC, with results as listed in Table 11, 12
and 13. 9% nhibition nunbers are listed relative to control. Table 11
Ef f ect ofwOmapeumsl #74 on Human Sebaceous Lipids (11 Day Pcaatsomsdsps Li pid
%Wnh @0.1% % nh @0.5% % nh @0.01% Squalene 70 0 0 VWE 80 10 25
Triglycerides 50 0 0 25 59 WD 03/040118 PCT/ US02/ 35365 5 Table 12 Effect
of Conpound #74 on Lipid Accunulation (30 Day Treatnent) Lipid 4nh @
0.05% % nh @0.01% _Squal ine 73 82 Cg |.esterol Ester 21 44 \Wax Esters 93
86 Trbglycerides 9bhgsollegigdLmmyRync %‘%@5'3?%@9 edgngividually intonweling

#74 on Sebaceo | pi i : t13 Lpi.d & . 05%

o4 nh_ @ 0. 019 SHEkr Rsh g apa bR LT BRICTR 0 debBied 16 §Rolfs

Chol est erol 82FgffowiAg thisouteling perlddathe kanaplds hdrehastedhntriediginedng 6baceous
|'i pid accunul ati on and de novob\és%nt hesi s, of sebaceous | IBI ds, was

si gni ficantly bigpsies osied, sveighph@nsouses, for pidiegrastion: TBadipisextitinaand
0.05% and 0. 01,736, &2 by FisHt B the VI e debribddfMRlssutTulture derived cells.

10
Following the procedure described above, compound #74 of the present

invention was tested for the inhibition of sebaceous gland activity following 11
day treatment of human skin transplanted to the SCID mouse.

16 Visual evaluation of the sebaceous gland following topical treatment with
0.1% solution of compound #74 resulted in visible shrinkage of the sebaceous
gland and down regulation of sebaceous lipids. Topical treatmént for 15 days
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

20 cells was analyzed using HPTLC, with results as listed in Table 11, 12 and 13.

%I nhibition numbers are listed relative to control.

Table 11
Effect of Compound #74 on Human Sebaceous Lipids (11 Day Treatment)

25

Lipid

%Inh @ 0.1%

%Inh @ 0.5%

%Inh @ 0.01%

Squalene

70

0

0

W/E

80

10

25

Triglycerides

50

0

0
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Oral Formnul ation As a specific enbodi nent of an oral conposition, 100 ng of
the 20 conpound #74 of Exanple 2 is forrmulated with sufficient finely

di vi ded |wotos®er118 o provi de a total anmount of 580 to 590 mwgTius0E/833b5 a si ze
0 hard gel capsule. 60 WO 03/040118 PCT/ US02/ 35365 EXAMPLE 13 Topi cal
Fornmul ations A: Mcroenul sion As a specific enbodi nent of a m croenul sion
conposition the following conponents are blended, with heating as need:
Pol ysorbate 60 20 parts (e.g Tween 60 fromICl Surfactants) |sopropyl

Pal Mm$ate 20 parts Sorbitan Oeate 13 parts (e.g. Span 80 from | Cl
Surfactants) 2-Ethyl hexanediol-1,3 4 pré S utyl at ed hydroxy-tol uene 0.05
parts Conmpound #74 0.05 parts To the blended m xture is then slowy added
wat er (42.9 part sgfect amghpbunm#f?ktdnklprtgAasumelaBeBéJSQ Da)oTl;eiaémnt)h

emul sion. B: Hydroalcoholic -gel A B rhedi-rent

hydr oal cohol i ¢ gel cbwﬁm tion the W@/‘br@M@%e I l’bh@ﬁ)oﬁé‘rts by

wei ght), butylene g w.l ;u parts by wel T, Denzyl algzonol parts by
wei ght), EDTA (0.05 %ﬁ?? by wei ght|) and % (0.09 parts by weight) are

m xed with water (74cRSlepRrélESEr Wgi ght t@®%l). The mi xt W4 is blended
until all the conpopents are dissollved. Carboner—{e—g- Car-bepet—P34P from
Goodrich) (3 parts bWamE%jﬁltS) is then sl ovﬁ%/ addec wth \aﬁ)nstant t ur ni ng
to yield a gel. CO”W_# (065 parts—igr wer ght|) 135 T cusprsedinto
the gel with m xing} ¥ 'g?spH i s [adj usted to abqut pH ?%2, nhydr ous
CGel As a specific enppgieserdl of an |anhydr@gs gel ijsopropa8®l (20 parts by

Table 13
10 Effect of Compound #74 on Sebaceous Lipid Synthesis (30 Day Treatment)
Lipid %Inh @ 0.05% %Inh @ 0.01%
Squaline 90 80
Wax Esters 93 86
Triglycerides 90 75
Cholesterol 82 33

As shown in Tables 12 and 13 above, both total sebaceous lipid
accumulation and de novo synthesis of sebaceous lipids was significantly

decreased following 30 days of topical treatment with an 0.05% and 0.01%

15 solution of compound #74.

EXAMPLE 12
Oral Formulation

As a specific embodiment of an oral composition, 100 mg of the
20 - compound #74 of Example 2 is formulated with sufficient finely divided lactose
| to provide a total amount of 580 to 590 mg to fill a size O hard gel capsule.
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wei ght) is added to butylene glycol (20 parts by weight). BHT (0.05 parts
by weight) and benzyl alcohol (1.0 parts by weight) are then added to the
i sopr oparwbD/obigotiiene gl ycol m xture. To the resulting m xPeraSNy3Bken added
Cycl otetrasil oxane (D4) and Organopol ysil oxane-11 (e.g. Gansil GSM Gel
from Gant Industries) (58.85 parts by weight) with continuous m Xxi ng.
Conmpound 61 WD 03/040118 PCT/ US02/ 35365 5 #74 (0.1 parts by weight) is

m croni zed by and di spersed i nggeiiﬁ €q|§ Wi th continuous m xing until
uniformy distributed. D Cre cific enbodi nent of an o/w
(oil/water) cream the foll qWpithl FbemoRAPBABENt s are mixed in the amounts
(parts by weight) as noted. € f1na m xture is adjusted to about pH 2
wi t h hjdMicrbemuisiomci d. Cet earyl al cohol 4.3 parts Mcrocrystalline wax

9.0 parts tet h- Surfactant (1. 1. (e A Cl

Sur f act ant s)¥ a@&ﬁﬁ@/%ﬂéﬁ’@me@t of %dﬁ?@%ﬁ’ggéﬁ %&Bpg@%ﬂ g’i‘? F@Bw'fﬁe%os oft CT
from (&é@ ) Berdede withthaating s tewgaound # 74 0.1 parts ~ BHT 0. 05
parts ﬁgﬁéﬁ%%% parts Wile thg foregoing specification teaches the
princi pl es of |tPalysorkatei0 i nvention, with exaﬂ@lpéﬁspr ovijded for the
purpose of illjystration. it w derstood that the practice of the
I nventi on encg Rﬁ&s@‘@ge'&pp fB%mt'JﬁLsﬁgﬂé‘?’“ ari afions, adapfations and/ or

nodi fi cati ons géo&ggg PalRiate Tt he scope of the| 20 paHew ngfclainms and their
equi val ents. ¢ SLJ Tl TUTE SHEFT (RULE 26) \¥D 03/040118]PCT/ US02/ 35365 5

VWHAT | S CLAI Mf3driitan 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 (42.9 parts by
weight), with mixing as necessary, to yield the emulsion.
B: Hydroalcoholic gel

As a specific embodiment of a hydroalcoholic gel composition the
polypropylene glycol (10 parts by weight), butylene glycol (10 parts by weight),
benzyl alcohol (2 parts by weight), EDTA (0.05 parts by weight) and BHT (0.05
parts by weight) are mixed with water (74.85 parts by weight total). The
mixture is blended until all the components are dissolved. Carbomer (e.g.
Carbopol 934P from Goodrich) (3 parts by weight) is then slowly added with
constant turning to yield a gel. Compound #74 (0.05 parts by weight) is then
dispersed into the gel with mixing. The gel pH is adjusted to about pH 3-4.

C: Anhydrous Gel

. " " As a specific embodiment of an anhydrous gel isopropanol (20 parts by
weight) is added to butylene glycol (20 parts by weight). BHT (0.05 parts by
weight) and benzyl alcohol (1.0 parts by weight) are then added to the
isopropanol/butylene glycol mixture. To the resulting mixture is then added
Cyclotetrasiloxane (Ds) and Organopolysiloxane-11 (e.g. Gransil GSM Gel from
Grant Industries) (58.85 parts by weight) with continuous mixing. Compound
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1. A conpound of the formula (I) R2 NRA N N\ 3 R+ SR X- (I) wherein
Rl is selected fromthe group consisting of aryl, aral kyl, heteroaryl, 10
het er oar ywoabloyd118 het er ocycl oal kyl, het erocycl oal kyl - al kylpcTasob/esbkyl and
cycl oal kyl -al kyl ; wherein the aryl, aral kyl, heteroaryl, heterocycl oal kyl,
het er ocycl oal kyl -al kyl or cycloal kyl group is optionally substituted with

one _.or nor tituents independent.l el ect I dr oxy,

al k;’l , al ko§§2?8ﬁa?%fgse%i’v8&9f§f'§w°’?{a¥%‘b@)ﬁ&‘{‘@ﬁg‘?%%m%ﬁﬁ§g' \é\l’Pﬁyl am no or
di (al kyl ) antpgtindousixirg g&tl e@fifeemiyr Askribl&ddf oup consisting of aryl,

aral kyl, heteroaryl, heterocycloalkyl and cycl oal kyl -al kyl; wherein the
aryl, aral kyl, heteroaryl, heterocycloal kyl or cycloal kyl group is
optionally sy jtuted with one or nore substituents independently

sel ected fr@ﬁiﬁé@@gen, hydroxy, al kyl, al koxy; hal ogenated al kyl,

hal ogenat ed al kopg,.a gadific, erabsdiramt oo ano/Wli(dikvkier) aeanm the®lBRing sel ect ed
fromthe group consisting of hydrogen, alkyl, al kenyl and  al kyPR/I ; wherein
t hdOdoubl e Bem@oBentsiase Aixeshin therameents (PITLLY Wb as Reted: hg/final gr oup i s
at | east one. hht~ 9fiqattachment; R4 is

sel ect ed fr@jrhﬁp Lééggr]a?oiﬁtjégé@:gﬁé&é@#\ééﬁmﬁaﬁ%r@&a{?g ié\;? het er oaryl ,

het er ocycl oal kyl|,Cetedryt glzbohal kyl - al kyl ; wher e| 43tgaetsaryl , aral kyl|,
het eroaryl, 25 heterocycloalkyl or cycloalkyll group—is—oeptionally
substituted witH Ms@@YSABRR Waxubst i t uents | ndediEnt |y sel ect ed from
hal ogen, hydr oxy,~atkyi o trat-ogenatedl ahkW4e nNal ogenated jal koxy,
am no, al kyl am noC%&Fmd/?(?ga@ﬁ%ﬁi no; X is sel eggﬁﬂisrom t he group

consi sting of briqeigl®rij 68lfrom &), Surfabtatets)) acet ate, benzoate, citrpate,

| actate, nal ate,Am_t__Lal_e,_—ﬁ(?gs_-phaLe diphosphat e,—30-suceinate—sul f at e,

tartrate and tosyraric/Caprylc dealyeridesieeh R1 j 36RR&y1 , chl or ophehyl or

benzyl, R2 is phe%sghc-pﬁgﬁpégjmwg@d R4 | s phenyl or aralkyl| then R3
N group

is selected fron

Glycine 0.6 parts
Compound # 74 0.1 parts
BHT 0.05 parts
Water 81.25 parts

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
15 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.
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63 WD 03/040118 PCT/ US02/ 35365 5 consisting of al kyl, alkenyl and al kynyl ;
wherei n the double bond of the alkenyl or the triple bond of the al kynyl
group i s WD oBe#aElI8 one carbon atomrenoved fromthe point Pefi/tshY/aaskient ;
provided further that when Rl is benzyl or nethyl phenyl, R2 is phenyl or
met hyl phenyl and R4 is nethyl phenyl or 4-methoxyphenyl, then R3 is selected
10 fromthe group consisting of alkyl, alkenyl and al kynyl; wherein the
doubl e bond of the al kenyl or the triple bond of the al kynyl group is at

| easts one car pgHATUSICLAIMED ¢St from t he point of attachment; provided
further that When RI is henyl . R2 i enyl and R4 is phenyl, then R3 is
sel ected fromithe §r éhﬂ%gfh?ﬂﬂnﬂﬁ -8al kyl, al kenyl and al kynyl; 15
wherein the double bond of the al kenylpor the trlplq bond of the al kynyl
group is at |east one carbon atonlrenda n1theroint of attachnent;
and pharmaceutically acceptable salts the pof\ NA conmpound as in Caim1l
wherein 20 Rl is selected fromthe group gp\é sti s0of aryl, aral kyl and
het eroaryl; wherein the aryl, aralkyIRbf4he eroar group is optionally
substituted with one or nore substituents |ndeg%ndently selected from

hal ogen, hydroxy, alkyl, al koxy, trihalonethyl,”trihal onethoxy, am no,

al kyl am no or di(alkyl)amno; R2 is selecteﬂ)fron1the group consi sting of

aryl, aral kyl and heteroaryl 25 wherein the aryl, aral kyl or heteroaryl
group is optionall w hef®8tituted with one or rmore substituents

i ndependent |y sel eﬁ; @Séleﬁfgghﬂjﬁwgmhbmmlngldmm a-bl{@mheteroaryl

trihal omethyl, trihalonet am no | kyl am no or | kyl )am. no; R3 is

sel qgted f ronhéfwo@ybalhybbemrmycmlm Wﬂ@%ﬂalﬁmﬁ'bﬂk‘}b{dowl ABdse| ect ed
aryl o al Kyl CyoRBYsAryherm s ard: Bl A e heReioa 0TS € e
Koyt 1 H B O B v Lam o or 4t (k! ) N
provi ded t hat mane lsuEsmueniphed@pendenﬂbﬁﬂﬁﬁwro'ﬁrhakﬂf'[yIhyd@‘y i %“‘ﬁ %Q%Y'or
gfgﬁgt ggeggln sﬁglgggé @p %Fﬁwaloé’ena%@gi%ky A, Bikylahifi6lop ei(@fkyfiaRind; he

15 R? is selected from the group consisting of aryl, aralkyl, heteroaryl,
heterocycloalkyl and cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyl group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

20 R? is selected from the group consisting of hydrogen, alkyl, alkenyl and
alkynyl; wherein the double bond of the alkenyl or the triple bond of the alkynyl
group is at least one carbon atom removed from the point of attachment;

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

25 heterocycloalky! or cycloalkyl group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

X is selected from the group consisting of bromide, chloride, iodide,
acetate, benzoate, citrate, lactate, malate, nitrate, phosphate, diphosphate,

30 succinate, sulfate, tartrate and tosylate;

provided that when R' is phenyl, chlorophenyl or benzyl, R? is phenyl or
benzothienyl and R*is phenyl or aralkyl, then R3 is selected from the group
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64 WD 03/040118 PCT/ US02/ 35365 5 provided further that when Rl is benzyl or
nmet hyl phenyl, R2 is phenyl or nethyl phenyl and R4 is nethyl phenyl or

4- met hoxywbanpho118 hen R3 is selected fromthe group consiPSTiusg2/af36zl kyl ;
provided further that when R is phenyl, R2 is phenyl and R4 is phenyl,
then R3 is selected fromthe group consisting of C3-8al kyl; 10 and

phar maceutically acceptable salts thereof. 3. A conmpound as in Caim?2
wherein R is aryl; wherein aryl grou s optionally substituted with aone

Lo tv  subst iconsistiag o alkybralamyl and alleeykwhereimthaidewble band of thealkenyioxy
Lot subst i _ BV WY | _
too Cstnstt T usnihe Wil bhif dtiife afifhrbdo APAt 1888 dle SHRS atdhFfenihidy one *©

sel ected fromfidnetigs poipt opattactiment; of hydrogen and al kyl; R4 is selected
fromthe group consi st and heteroaryl; wherein the

f |, | kyl
aryl or aral kyl gr@o[ﬁbViﬁjgg %W%&%@q\yﬁé’zﬁgﬁ banad ofimethylpbienyl, Rids phenyl or
bstit ts | t . i
rovi ded t hat TACAPRETng B0 ISRER RN Ok oRoxdoridnyitien i Reiepted
phem_yjd gr f ar aI{]rioyri thhdgwupRSmés’ltstiggloéeﬂﬁ/dldl;myl }ahd sgmwp \ﬁlmerelirsﬂie(rj@um‘le bbhg| ;
rovi de rther that en .S met e , n nd R4 i
et hyl phenyl - 8F the SEeRYy She RIS bORE Pf HeE FUBH aTonbds B TRt RS Gaman sism
consi sting of r@rjpg\yéd ﬁeﬁp‘ﬂ?dﬁan{wé%hg{ t when Rl is phenyl, R2 is phenyl
nyl, then

and R4 is phe IS selecte romthe group consi sti4ng of
Cmal kyl ; and phar na:ceaidéd:hjrﬂ'germmg\zhelblRéiSSMQrwl,tHi%isepﬂenylaﬁdR is\phenglhund

5 chl or opheny NENER® ERETRER T TieSiaupt GSIIAgID! Urtsedtiiyd Kradand iy
2- "qshoxyphepwhe?ém tHe dBBHIRBOHNIHE alkdhyl &r R tﬁiﬁleeﬂoﬁﬂ %’fﬂtﬁé‘glk%)ﬂ YPoup is

consi sting of phenyl, 4-nmethyl phenyl, 2-°35 net .oxypherc%l an
4- met hoxyphengl leasi3one caloncatem removedfeoryitbe poirdrafiattachment; hydr ogen and

met hyl; and pharmaceutically acceptable salts thereof.

2. A compound as in Claim 1 wherein
20 R' is selected from the group consisting of aryl, aralkyl and heteroaryi;
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;
R? is selected from the group consisting of aryl, aralkyl and heteroaryi;
25 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;
R?is selected from the group consisting of hydrogen and alkyl;
R* is selected from the group consisting of aryl, aralkyl and heteroaryl;
30 wherein the aryl, aralkyl or heteroaryl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy,
trihalomethyl, trihaomethoxy, amino, alkylamino or di(alkyl)amino; |
provided that when R' is phenyl, chlorophenyl or benzyl, R?is phenyl or
benzothienyl and R* is phenyl or aralkyl, then R® is selected from the group

35 consisting of alkyl;
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65 WO 03/040118 PCT/ US02/ 35365 5 R4 is selected fromthe group consisting
of phenyl, 2-chl orophenyl, 4- chiorophenyl, 4-bronmophenyl, 2-nethyl phenyl,
4- et hy| pWwermglogo12s et hoxyphenyl , 4- net hoxyphenyl, benzyl pc2Acsht/essebenzyl ,
4-chl orobenzyl, 2- nethyl benzyl, 4-nethyl benzyl, 2-methoxybenzyl,

4- met hoxybenzyl, 2,6- difluorophenyl, 3,5-difluorophenyl,

2-chl or o- 6- met hyl phenyl and 3-pridyl; 10 provided that when R is phenyl or

chl orophenyl, R2 is phenyl and R4 is Eae.nél or benz?‘/II, then B3 is sel ected
from& he group congrexided futherithgt whepFovs Beazyl er methyiphenylieds Rieny or

R3 15 bel ent edatpyRnBRE M R DeiyufErylSh PR oy iR KT R Raged "
that R, R2 alp,@nRﬂmsg;@uptco@@mnge)f@Imyl and pharmaceutically accept abl e

salts thereof. 5. A conpound as in im4, selected fromthe gro Ha
consi sting of provided further that when R is phenyl, R® is phenyl and R™is phenyl,

2- (2- et hoxyplt’%rﬁ/k) |s3sélgctgﬁtfr5?ﬁ¥ﬁé1§ﬂ¥da cc?nsfmﬁ{byéfaég.a%ﬂq[l'l 2,4]- 20

t hi adi azol

2- (3gmet hoxypheny| hnd-pharmatduticaiy acseptabile (saitsthereafy phenyl ani no) -
[124] t hi adi azol - 2-ium
2- (2- met hoxyphenyl ) - 3- (2- net hoxyphenyl ) -5- (4-tol yl anino)-[1, 2, 4] -

t hi adi azol m 2
2- (2-met hoxypﬁényl ??m&oundl a%ln(alalm zhng?/rShenyl amno)-[1, 2, 4]-
t hi adi azol - 2-ium R |s aryl; wherein aryl group is optionally substituted with one to two

2-(2-meth h | h 5-(4-1ol 4 | - 2-
>~ (2 et hoxy pRENIGarEs enyndentﬁ sqigsthe Jam Bhiopeh2iky ad AfpR2ol 2. § um
and ?har maceut i cal by |§5 Ei’ﬁ th a_hg g‘i’&lﬁf RUptioAdiPsubsttuted Wmtore & twd ai m

5 selected from 2-(2-ne oxy
met hoxyphenyl $u&tlﬂlﬁ!ﬁ§'lrmiepaod¢mly2$d¢¢taﬁ Mnaatkyla_nd alkoxy, a pharmaceutically

compound as. ol ai me freeieRaR o HhH S e it SN oo Sh BB Car i o
R* is selected from the group consisting of aryl, aralkyl, and heteroaryl;
wherein the aryl or aralkyl group is optionally substituted with one to two
20 substituents independently selected from halogen, alkyl and alkoxy, |
provided that when R is phenyl or chlorophenyl, R? is phenyl and R* is
phenyl or aralkyl, then R? is selected from the group consisting of alkyl;
provided further that when R' is methylphenyl, R?is phenyl and R*is
methylphenyl or 4-methoxyphenyl, then R? is selected from the group ’
25 consisting of alkyl;
provided further that when R is phenyl, R? is phenyl and R* is phenyl,
then R? is selected from the group consisting of Cssalkyl;
and pharmaceutically acceptable salts thereof.

30 4, A compound as in Claim 3 wherein
R’ is selected from the group consisting of phenyl, 2-chlorophenyl, 4-
chiorophenyl, 2-methylphenyl, 4-methylphenyl, 2-methoxyphenyl and 4-
methoxyphenyl,
R? is selected from the group consisting of phenyl, 4-methylphenyl, 2-

35 methoxyphenyl and 4-methoxyphenyl;
R? is selected from the group consisting of hydrogen and methyl;
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66 WO 03/040118 PCT/ US02/ 35365 5 8. A nethod of making a pharnmaceuti cal
conposition conprising mxing a conpound of Caiml with a

phar maceuwoaalokyppi@ccept abl e carrier. 9. A pharnaceutical eoTuse2/83365H nade
by m xing a conpound of Claim1 10 and a pharmaceutically acceptable
carrier. 10. A nethod of treating a disorder nediated by a nel anocortin
receptor conprising admnistering to a subject in need thereof a

t herapeutically effectlve amount of a conpound of formula (1) R2 NR4 I
N N5\ R3 Rl/+ RXssele):techfmmetlhelgfoupz'con&sE@g etphenyl; 2+ahidrephenylpd-

ﬁg? Z'rif:'ygﬁogf PlorO Rl e ETRAPRG A R VBDER Y R BREN, 2t oni kcyt - al ky!
erein the ary(ll_; oﬁ&’ﬁe’%‘ 4- ﬁﬁ%il lz@?h&hﬂ B?ﬁf&ﬂ CREMNloréBefidyl, 42@hlorobenzyl 2-

het er ocycl oal k cycl oa cycl oal kyl or cycl oal kyI yl
group is opt |rmethylb§znzylbt-lmetbylbdnmylt P-roeldoxybenzyk dsmgthoxybeneyl, 2

Al kol - hal oguAEORTaYy SOy ShiERE ool tandhil Biks: Q%ﬁge”‘“ *
sel qet ed fromthe armcp@mwelnrm‘ rsfpraaldyybrcmowphewy@lﬂémh,phbayeamms 25
het erocycl oal kyl and cycl oal kyl al kyl’; wherein the aryl, aralkyl,

heteroaryl, ipbeaylarpengg kean B? lSc@Q!ﬁ@i&Fikaﬁrmé’Pﬂ‘(Q[OL@r‘éﬁlﬁ'ﬂwQ)‘@fta'bWal ly

substituted with one mt Qggﬁ%{]ﬂ@ m

hal ogen, hydr oxy, I ﬂed {ér'l%%&w%%%rggen%we %&gﬁéﬁgﬁg Ff k'gxy,
am no, al kyl amémlpherWIbahkrﬁbﬁrwalEbenﬂSthea R ulsa;ele&decﬂ fron thegwupup

consi sting of hydrogen, alkyl enyl and 30 al kynyl; wherein the double

bond of the aFrasistingefalky; triple bond of the al kynyi
15 provided further that R', R? and R* cannot each be phenyl;

and pharmaceutically acceptable salts thereof.

5. A compound as in Claim 4, selected from the group consisting of
2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-phenylamino-[1,2,4]-
20 thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-(2-methoxyphenylamino)-
[1,2,4]-thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-(4-tolylamino)-[1,2,4]-
thiadiazol-2ium;
25 ' 2-(2-methoxyphenyl)-3-phenyl-5-(4-methoxyphenylamino)-[1,2,4]-
thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-phenyl-5-(4-tolylamino)-[1,2,4]-thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-phenyl-5-(2-tolylamino)-[1,2,4]-thiadiazol-2-ium;
and pharmaceutically acceptable salts thereof.

30
6. The compound of Claim 5 selected from 2-(2-methoxyphenyl)-3-(2-
methoxyphenyl)-5-phenylamino-[1,2,4]thiadiazol-2-ium or a pharmaceutically
acceptable salt thereof.

35 7. A pharmaceutical composition comprising a compound as claimed in

Claim 1 and a pharmaceutically acceptable carrier.
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group is at |east one carbon atomrenoved fromthe point of attachnent; 67
WO 03/040118 PCT/ US02/ 35365 5 R4 is selected fromthe group consisting of
hydr ogen,walokpkotigaryl , aral kyl, heteroaryl, heterocycl oalPKFISoasi#65

cycl oal kyl -al kyl ; wherein the aryl, aralkyl, heteroaryl, heterocycl oal kyl
or cycloal kyl -al kyl 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, al kylam no or 10

di (al%kyl )amno; X is selected fromthe group consisting of brom de,

chl oride, iodide, acettﬁ(t)i,%benzoat e, cCitrate actate, nal at nitrate,

g | , \
phosphate, di $hospHame makigA phatpaceHtical compEs 'QH&%%";Q gxgga
phar maceuti calcl, p%ﬁm%ﬁ@bﬁn%ﬁhmgfgd@%m%euﬁéaﬁxéa%g?&ﬁ ?Qﬁie"f‘s in daim10

wherein R is sel'ected fromthe p consisti aral kyl and
heteroaryl; wherein the aryl, aralkyl or heteroaryl group is optionally

Rl ogen, hydr Sxy, * A RATRRsalComeps i gt Ik @ SR et LIS o,
al kylgam no or aﬂh@hﬁ#ﬂrﬁé’d’édﬁ@éllﬁcdeﬁéﬁé%ﬁ'@. fromthe group consisting of

aryl, aral kyl and heteroaryl; ~ wherein the aryl, aral kyl or heteroaryl
group is optionally substituted with one or nore substituents

i ndependent |y _sel et ed, fr hal.ogen,. hydroxy. .al.kyl . alkoxy... .
e hatomet hy! 10t 1 AARBISEF 2B ishe fiekiate B e eletiedmenpior 5 ra
i s selected fegmptbing@HdPhiRIsEHNGitola subjett imneee dssreand tdrspbutidifly effestilecct ed
fromthe group consisting of aryl, aral kyl and heteroaryl; wherein the
aryl, aral kyl amouné@faa@amougd@ﬁ&wla)ﬂiiona| |y substituted with one or
nore substituents independently sel éﬁt ed from hal ogen, hydroxy, alkyl,
al koxy, trihalonethyl, trihaonmetho®y\_agiNio, alRYl am no or di (al kyl)amni no;
30 and pharnmaceutically acceptable saltlp tRerepf. 12. A nethod as in Caim
11 wherein R1 is aryl; wherein aryl grgup i§ optionally substituted with
one to two substituents independenghy S€Sect ed R} om hal ogen, al kyl and
al koxy;

X

15 M
wherein
R’ is selected from the group consisting of alkyl, aryl, aralkyl, heteroaryl,
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl and
. cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl, heteroaryl-alkyl,

20 heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl or cycloalkyl-alkyl group is
optionally substituted with one or more substituents independently selected from
halogen, hydroxy, alkyl, alkoxy; halogenated alkyl, halogenated alkoxy, amino,
alkylamino or di(alkyl)amino;

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

25 heterocycloalkyl and cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyl-alkyl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy;
halogenated alkyl, halogenated alkoxy, amino, alkylamino or di(alkyl)amino;

R? is selected from the group consisting of hydrogen, alkyl, alkenyl and

30 alkynyl; wherein the double bond of the alkenyl or the triple bond of the alkynyi
group is at least one carbon atom removed from the point of attachment;
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35 R2 is aryl; wherein the aryl group is optionally substituted with one to
two substituents independently selected fromal kyl and al koxy; 68 WD

03/ 040118wWP@3hWEDMR/ 35365 5 R3 is selected fromthe groupPCOASITSI3RY oOf
hydrogen and alkyl; R4 is selected fromthe group consisting of aryl,

aral kyl, and heteroaryl; wherein the aryl or aralkyl group is optionally
substituted with one to two substituents independently selected from

hal ogen, al kyl and al koxy; and pharnaceutically acceptable salts thereof.
10 135 A nethod as R%is@elgated Zronh theegroupteensisting ofi iydeoger, atkybdaryk, amlkyle
group consi st

i ng of . .
5~ ( 2- et hoxy pHEHGIOANA. heteromclaaliodand pyclealiyialiofhersin the ang. aralkyl,
thi adi azol - 2- ijup, loalkyl-alkyl group is optionally substituted
(oot hoxupH PR, heteracycloali or ycloalkylalkyl group is optipnall subsit
[ 1, 2, 4] - t hi adivittpbne2or mgre substituents independently selected from halogen, hydroxy,

27 (2 et hoxY PR, dikoxy! RalSGengitPRIR digarated Shabkst MRl bhkyfarftho or
2-(2 t hoxyp enyl - 5- (4- met hoxyphenyl am no) -[ 1, 2, 4] - 20
Tt s ot 57 eaRyardirreny! - o yPIE )_ [ ] o
2- (2- met hoxypheny| X i geieeted-feon 4he gioup Henaisting of bromidenichlpridgoiodide, um

2-(2-meth h ) -,.3- ph | -.5-(2:1 | am -, 4] -t hiadi
and phar mace mcEate PR ifates part, ARG g phoshafiifireaten L
10, wherein tRgcehste! daifatee tartiabslaRy tebyldt®] anocortin receptor is sel ected
fromthe group consisting of netabolic disorders, CNS disorders and

der mat ol ogi cal di send@harmeseutipallyaocrpi@bls salistheraef; wherein the di sorder
nmedigted by a 30 nelanocortin receptor is selected fromthe group
consi'sting of obesity, inpaired oral glucoase tolerance, elevated bl ood

gl ucose | evel 91, t ypembkthodlagireCtsim Rywhereire X, di abetic retinopathy, acute
neur odegenerative _disorders, chronic neurodegenerative disorders,
8geLanhear ;

pl exopat hi es, nal eReisselerteddiarm i giogR cogsipt ang,3jalkyland briefoanyled
skin, seborr hWh‘éré?ﬁfHEaéliy‘,ia?alkyl or heteroaryl group is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy,
20 trihalomethyl, trihalomethoxy, amino, alkylamino or di(alkyl)amino;

R? is selected from the group consisting of aryl, aralkyl and heteroaryi;
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;

25 R® is selected from the group consisting of hydrogen and alkyl;

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

30 and pharmaceutically acceptable salts thereof.

12. A method as in Claim 11 wherein
R' is aryl; wherein aryl group is optionally substituted with one to two
substituents independently selected from halogen, alkyl and alkoxy;
35 R%is aryl; wherein the aryl group is optionally substituted with one to two
substituents independently selected from alkyl and alkoxy;
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S5 rosacea, excessive ear wax, neibom an gl and di sorder,
pseudofolliculitis, 69 WD 03/040118 PCT/ US02/ 35365 5 yeast infections,
dandruf f ,whiosadan$ t i s suppurativa, ocul ar rosacea and eccrPCTaS0zBmas

di sorder. 16. The nmethod of Claim 10, wherein the disorder nediated by a
mel anocortin receptor is selected fromthe group consisting of obesity,

I npaired 10 oral glucose tol erance, el evated bl ood glucose levels, type Il
di abetes and Syndronme X. 17. The nethod of O aim 10, wherein the disorder
nedi gted by a nel Ridcselettedferaphegroup sensistirgioft hysroger apd@lkylconsi st i ng
of acne, dry skin apd 15 seborrheic dermati.tis. 18. The neth f Caim
70, “wherein’t he meRaibedReted ek die SrovRoaNs ittt . A gV ABS giedergant
consi sting of ; | i [ nemept or and
The el anocor AT FAE 3RF S iyt GRSGSR Gtiorieh}y suBBHARRS Aith chieto'the
substituents independently selected from halogen, alkyl and alkoxy,

and pharmaceutically acceptable salts thereof. -

10
13. A method as in Claim 12 wherein the compound is selected from the

group consisting of
2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-phenylamino-[1,2,4]-
thiadiazol-2-ium;
16 2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-(2-methoxyphenylamino)-
[1,2,4]-thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-(2-methoxyphenyi)-5-(4-tolylamino)-[1,2,4]-
thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-phenyl-5-(4-methoxyphenylamino)-[1,2,4]-
20 thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-phenyl-5-(4-tolylamino)-[1,2,4]-thiadiazol-2-ium;
2-(2-methoxyphenyl)-3-phenyl-5-(2-tolylamino)-[1,2,4]-thiadiazol-2-ium;

and pharmaceutically acceptable salts thereof.

25 14. The method of Claim 10, wherein the disorder mediated by a
melanocortin receptor is selected from the group consisting of metabolic

disorders, CNS disorders and dermatological disorders.

15. The method of Claim 10, wherein the disorder mediated by a

30 melanocortin receptor is selected from the group consisting of obesity,
impaired oral glucoase tolerance, elevated blood glucose levels, type i
diabetes, Syndrome X, diabetic retinopathy, acute neurodegenerative
disorders, chronic neurodegenerative disorders, plexopathies, male erectile
dysfunction, dry eyes, acne, dry skin, aged skin, seborrheic dermatitis,

35 rosacea, excessive ear wax, meibomian gland disorder, pseudofolliculitis,
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yeast infections, dandruff, hiradenitis suppurativa, ocular rosacea and eccrine

gland disorder.

16. The method of Claim 10, wherein the disorder mediated by a
melanocortin receptor is selected from the group consisting of obesity, impaired
oral glucose tolerance, elevated blood glucose levels, type Il diabetes and

Syndrome X.

17. The method of Claim 10, wherein the disorder mediated by a

melanocortin receptor is selected from the group consisting of acne, dry skin and

seborrheic dermatitis.

18. The method of Claim 10, wherein the melanocortin receptor is a
selected from the group consisting of the melanocortin-3 receptor, the

melanocortin-4 receptor and the melanocortin-5 receptor.
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