7 July 2006 WO 03/040118 PCT/ US02/ 35365 5 NOVEL 1, 2, 4- THI ADI AZOLI UMs ly 2006
DERI VATI VES AS MELANCCORTI N RECEPTOR MODULATORS 10 CROSS REFERENCE _|ch
RELATED APPLI CATI ON This application clainms the benefit of U S. Provisional
Application & eyase(P2. filed on Novenber 08, 2001, which is incorporated
by reference herein inits entirety. FIELD OF THE | NVENTI CRYH¥Rp¥8S ent

I nvention provides novel 1,2,4-thiadiazol-2-1umderivatives -15-useful for
the treatment of a disorder mediated by a nel anocortin receptor. Mre
particularly, the conpounds of the present invention are useful for the

treat ment Sof netabolNQVECNS, MHIMWWM@ERIMMNE%AS MELANQCQOREN t v,
i npai red oral glucose tolerance, ﬁ dﬁgw @se levels, type Il
di abetes, Syndrone X, diabetic re %ﬁ;’i ac neurodegenerat ive

di sorders, chronic 20 neurodegenerative disorders pl exopat hi es, mal e
erectile dysfunction, dry orrheic
dermatitis, rosacea, exces%%gg&gg;Ngﬁémgﬁgl@géﬁg

pseudofol liculitis, yeafda pw&asanlmmstﬁaadﬁembfu 8i Pasfliondl A nmuﬁative
ocul ar rosacea and eccrine gland d der. 25 30 BACKGROUND THE | NVENTI ON

Mel anocort ns ar eﬁmm.B%ﬁdquembﬂms@O@? iGh is irgareerated iciefarance POVC) |

which is nost prey Mty e ssed in the arcuate nucl eus of the
hypot hal anus, pi tul 'gry % ﬁmg{yeand t he nucl eus tractus solarius of the

brai nstem [Gantz |., et al., Mlecular Coning, Expression, and Cene
Localization of a Fourth Mel anocor%a@ge’m@%g ;@gl og. Chem, 1993, 268,
15174-15179.] These peptides inclu H yl-3- I\/BH and

synt hetic anal ogue NDPhepBidetiMivention pm!ndésfﬂpv@l’él 2#thiadiazol-2-lacegerivativesnew

T R i T

( MC1- MC5) , particularly, the compounds of the present invention are useful for the treatment
of metabolic, CNS and dermatologic disorders such as obesity, impaired oral
glucose tolerance, elevated blood glucose levels, type (I diabeteé, Syndrome
X, diabetic retinopathy, acute neurodegenerativé disorders, chronic

20 neurodegenerative disorders, plexopathies, male erectile dysfunction, dry eyes,

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

meibomian gland disorder, pseudofolliculitis, yeast infections, dandruff, ' S P

hiradenitis suppurativa, ocular rosacea and eccrine gland disorder.

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

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

30 Localization of a Fourth Melanocortin Receptor, J. Biolog. Chem., 1993, 268,
15174-15179.] These peptides include ACTH, a-MSH, p-MSH, y1.3-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-MCS),
which are G-protein coupled receptors that all positively moduldte adenylate
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whi ch are G protein coupled receptors that all positively nodulate J&H&PQ?%
1 7 July 2006 WD 03/ 040118 PCT/ US02/ 35365 5 cyclase. The M4 and M5
receptors are widely distributed in the brain and spinal cord, wher eas t he
MC3 r ecept owaemokosat ed nainly in the hypot hal anus. [GanPcT/U!;oz:ssms al .,
supra.] The M4 receptor is selectively activated by aMsH and can induce
neurite outgromh in Neuro 2A cells. (Adan R A H at at, Mlecular Brian
Research, 1996, 36, pp 37.44; Muntjoy, K G, Mrtud, MT., 10 Low, MJ.

Sinerly, gR B. a'lgclgﬁ’é‘el'heﬂllg4 aquﬂMCSE@é&%rb @i‘?é wude]ryggi@tnb%ted)ﬂ tﬁ@gga]n 5398)

ACHT is a less tent activator of MC4 receptor than aMs an
R A H., Cone, Rspmal ewrdbwbereas tive MC3arﬁ§em>spé¢patw mainlynist the qy@a

oy NP < o v JCaRRrtt abSulfe] TREAEARRoloR Seletiidly skl REEEY cafdh ?ﬁ%r e
\|;/E| aggggr t & Re%ﬂﬂfcﬁhsrzdig@ﬁﬁun{% dutgrofadth trdﬂeurblllmﬁdfelltEr gAEath IRCA. 'EHh efak,owa, Nt

. en ani s, studies in the sciatic
nerve crush m)dé'fo' rﬁ?%qqﬂ['h gggé-ﬁgt p%gﬁléﬂl M?HPB%%@%%M?W‘&%J’: gr owt h
and, asqfhe nDSLoROMEN! St RINANITdAed RDY Mbl.EERIdCHASE, 19945BIPP i2g@mNt | Y

pronotes nerve term nal  branching, endpl ate area, and perineter. [Bijisng,
W A, et at., TBS)EACGHT ia letspotent pciifataaishe M&is recepion thanowMSH. Rats is

Rel d h E )

pﬁara?rgcoff) 5933 VA8 RERRL Scone, WORE Blufiar P NGNS SREEAPOPYY 1he: B0 O

\I\;EIt anocgrtlt nz obhmlgg 2ch ?3934L ?ggmt I111822§119(t)mT5piM@5 receptdicis Botivateéd: un ormarl n
ro e | des

DNEH and’ G g Sbteares. s NDR e St AP RL S NSH AGKT (Esehe e

Del i verys Eur. aiM sARk %E'Wnocokﬁﬁﬁecehggrs Corle, R3§71Ed§bf %ﬁ’maﬁ: Préss In€l aI

Mel anocorti ns Factors in Somatic uromuscul'ar ~ G owth and Regrow h,

Phar mac. Ther. , Tatewa, N6, 2000 Chen-MY.t pr4484#82) 30 recovery of notor function
after nerve inJ ury is shortened by application of a- MSH and ot her

mel anocortins. [Strand, F. L., et al., supra) Mce in which the MA4 receptor
is rendered inactivdn bmo@eanimlsr gwﬂiesgn thecrab sciatibnewe cms:j'gmsdelmvehat t he

N T e0DEOT T e b R M e utafBvin Shahs e RO Hfth

20 of the ACTH derived peptides, it significantly promotes nerve terminal
branching, endplate area, and perimeter. [Bijlsma, W. A., et al., The Enhanced
Recovery of Sensorimotor Function in Rats is Related to the Melantropic .
Moiety of ACTH/MSH Neuropeptides, Eur. J. Pharmacol , 1983, 92, 231-236;
Van der Neut. R., et al., Stimulation by Melanocortins of Neurite Outgrowth

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 y



in Mce, Cell, 1997, 88, 131-141] This is substantiated by a report ¥ H4{y 2006
various 2 7 July 2006 WO 03/040118 PCT/ US02/ 35365 5 M4 pepti de agoni sts

i nhibit feeding behavior in agouti mce. [Fan, W. et al., Role of

Mel anocor t i NYHM4ONSur ons in Feeding and the Agouti Obesi tBCT/Bpras3esTe,

Nat ure, 1997, 385. 165-168]. a-MsH i nduces groom ng behavior in Yats, but
the significance of this is not clear and may not be nediated via the MA4
receptor. [Adan, R A H., at al., Differential Effects of Mel anocortin 10

Pepti des on Neur

46, 1182 52190] %94%?91%% '?ﬁ'gﬁg'fgﬁ%@f&%‘fﬁ@r@%ﬁ fcgagfy g7 fl g r
ability to sti nﬂblatai Malgmz:numgemn Newttorsiindresidingl andiberAgauM@bMyr et i on,
respectively. Th r ol pa ul al\/BH in the
regul ati on of se Wﬂg ?téfFﬁzqué@{Wt@Bq%q] %S‘@ﬁ EPQM“PH bebEYIoF ime
type of secreti ogjls, WasthehiyiticaRéd Of il isiot Bleéﬁéﬁdm rn%t Bérrﬁédiétbar\)lé’thet he
studi es showed that rempval of the internedjate |obe of the pituitary

(whi ch produces Mfé fwfpﬁ?ﬁnc@ﬁ H e stipk Piffefentigldeifects atMelanaeadios | i pi d

pr oduct| n, I cenent
Pher apy 101 t " anECfHTIERS B M MGG ReDABTR, MelclBy Ehanfatbgy Hoggr o= |
a study of rats %nnwmgon otal hypophysectony, treatnent with aMsH ‘
resulted in an increase of sebum production, although full restoration of
sebum production was achieved only after treatnent with a conbination of
aMSH and testoster onafhé W}Ocomné oaMSHUMAACTIP arelalsekdowh fothebbility to

503-510. 1975; Ebl.in Ski nner
tadoor ) s, > hog Mimplbie bigrientalign Ang adréiel S REP oo SeRoneaReHivelia The

del et edygere obsgge b?ﬂle‘ié?ro@bﬁl% ParfcutnesMse ikl regmwar%f g&%&éwa@gd

t hermo-regul ati on, due to decreased productlon of Sebaceous lipid
Kel ly, MA. , Opiactivity{ayaxocxine giangriith helogrine tyagof secretiomwasehewn R | Cel |,

91, "30 788- 7988"%2@&" rJthBAe%‘F? Eﬁﬁ rth'e Még"ﬁhcfvpetobﬁa?b@ﬁﬁﬁa‘imn 'Sebhumi”

sebaceous gl ands e re | on aceous

lipid synthesi ntermediate MDB qfethvamttb@an(ml@newdan@s heR QMICepeptisies] @sulied ani |,

Ve, in decreased sebaceous 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, aithough 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 lipi‘ds (Chen, W.
Kelly, M.A., Opitz-Araya, X., Thomas, R.E., Low, M.J., and Cone, R., Cell, 91,

30  788-798, 1997). :

The MC5 receptbr 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 (Chhaijtani, 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



35 Muceni ece, R, Wkberg, JES., Biochem Biophys. Res. Conmun. 195,78’(%!2006
873, 1993). Moreover, presence of MC5-R m RNA in human sebaceous 3 7 July
2006 WO 03/040118 PCT/ US02/ 35365 gl ands has been shown by RT-PCR and the
protei n was websebasg by inmunohi stochem stry and West er npol/vs02assss ysi s

(Thi boutot, D., Sivarajah, Gliland, K, Cong, Z and Cawson, G, J.

| nvest Dermatol. 115(4), 614-619, 2000). 10 Human sebumdiffers in its
conposition fromother manmals. The nmain |ipids in human sebum are

Lriglhycergdes, Wangshal Boadnaatisy RIPAIaRETIR prodiPwas detktiedy D T. . Poct

P.E., Strauss, J. JID ) 197%%. qual ene, for : ce i s not
found in many maimmusohistopheristreane Piastein diot apalysis (Bhitiowlet b s Sivavajall,ycer i de,

whi ch i ' f Sh A i ' th
Speci s and 1 n nGReRg otk ApaEClaRRE 7 et BEnab bR SRR R A4 oy
A.J., Shuster, S20000hysiolog. Rev. 69, 383-415, 1989). Moreover

mel anocortins can have different effects on cells fromdifferent species.
For exanple both aMsH (EC50=3. 7nM and ACTH (EC50=16.4nM are potent

l'i pol ytif agents for Highih belish Bl iAds coRposHion o ttfef MarMhaly. The Fhat?
(EC50=1. 34nM has potent lipolytic activity (Ramachadran, J., Lee, V., 428,
339-346, 1987; HiRidRiahumgn sebumsagirglyrerides, wakestesisandi saualene (Geene, 1987) .

Despite |ipolyiig sagsduiiny, .7 FRERE. Sidusa (90 HChhbRaT, Yoy 111! €

effect on lipolysSi'sin i " “humah “and non-human’primat & adl’pocyt es,
even at concent$qualenes farsndtange is sotifoupdin manpmagungawithi the eRtepthadf 97,

441440, 25 199Chner K BedEL! Mo, LA 198 MBbALRRAIIEnESs Alflof Bt

receptors in ani na aceous ens | necessarily pre P'Sive
of theirbrol e i rpcarhwmaserded nosberspecips @nd éymaayi(@g. cHimpanzde) apBearns tet . al . ,

ol ecul e non- pedts BV L BRBT RO LA SRISTear POV HER: SR SB¥i TR 1980 For
the MO and MC4 Mefseweomelanbeoiting tamhave differenbefidon baeeld from diffstested by
TR Rl UMW S VN P
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 higﬁ 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 WO99/55679 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

4



spi ropi peri dine derivatives as mel anocortin receptor agonists, usefdlJulg006
the 4 7 July 2006 WO 03/040118 PCT/ US02/ 35365 5 treatnent of .diseases and
di sorders such as obesity, diabetes and sexual dysfunction. Thus there

exi st a neeWO%P4%&Wal | nol ecul e nodul ators of the mel ancREWYSM3s6Eept or
nore particularly the nelanocortin-3, nelanocortin-4 10 and / or the

nmel anocortin-5 receptors. SUVMARY OF THE | NVENTI ON The present invention is
directed to conpounds of the general fornula (I) R2 >NR4 RL' 3 +~ SRX
(1) 15 wherein Béam@n?s# ‘%ﬂste%geé ﬁ%fsﬁﬁie@d@&&h £005dshy! Sidbelesnd! sexasp! ky! .
heteroaryl, heteroaryl-alkyl, heterocycloal kyl, he erocycl oal kyl -al kyl ,
cycl oal kyl and dysfunciankyl - al kyI . wherein the aryl, aralkyl. heteroaryl,

het er ocycl oal kyl, heterocycl oal kyl -al kyl or cycloalkyl group is optionally
substituted with one or 20 nore substituents independently selected from
hal ogen, hydroxy, alThwbs thwelans]a neled|forgsmait mle@meymﬁdhlatmgehmed al koxy,

am no, al kyl am no anm no

consi sting of a'P?'Ia"O‘é?rQ{' %{ewgf%g?ﬁzmaﬁ%& ’P%'tévg?%’gi‘ﬁr cortin-4

cycl oalqlgy! - al kyarid /vd”reth@m‘elémoﬁrny.’o reo&pﬁirskyl heteroaryl, heterocycl oal kyl
or cycloal kyl group is optionally substitut ed Wi th one or nore 25
substituents independently sel ected from hal ogen, hydroxy, alkyl; alkoxy;

hal ogenat ed al kyl, hal ogenat ed SUMMARY &F TIQE IRVEMTRONNO or di (al kyl)am no;
R3 i s selected from.the group const st n? of hydrogen al kyl, al kenyl and

al kynyl ; wherein t hdhaprgsest inuertiogrs gifected fa-campQiin ﬁﬂéthermeea'ml%ﬂ)the

al kynyl group is at |east one car bﬂn at om rem)vgd fromthe point of

"att achnent ; \,/
=

R'” \S

X
n
15 wherein

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

. 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;

Rz is selected from the group consisting of aryl, aralkyl, heteroaryl,
heterocycloalkyl and cycloalkyl-alkyl; wherein the aryl, aralkyl, heteroaryl,
heterocycloalkyl or cycloalkyt 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, alkehyl and
alkynyl; wherein the double bond of the alkeny! 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 cycloalky! group is optionally substituted with one or more

5



30 R4 is selected fromthe group consisting of aryl, aralkyl, heterga¥9¥?°°6
het erocycl oal kyl , and cycl oal kyl -al kyl; wherein the aryl, aralkyl,

het er oar yl , heterocycloalkyl or cycloalkyl group is optlonally substitut ed
wi th one or ¥PR&4Y18 july 2006 WO 03/ 040118 PCT/ 11S02/ 353BST/HS®GBISi t uent s

I ndependent|ly sel ected from hal ogen, hydroxy, alkyl, al koxy; hal ogenated

al kyl, hal ogenated al koxy, am no, al kyl am no or di(alkyl)anino; Kis
selected fromthe group consisting of bromde, chloride, iodide, acetate,

benzoat eg ci t r a@hstit@mtindepBRdeaity seltictddfrem hﬁ@&ﬁ%xﬁb&@%&bﬁie
succi nate, sulfate, tartrate and tos‘gl at e; QPE R‘U ed that when R is
phenyl , chl or ophaiRgenated glkyl; hrlogenated alkawy gming. alkylamine A QWW‘)&HH"‘PM is

phenyl or aral kyl, t t{&, SHEist 1) Cé?-n?,{ Hf al kyl,
al kenyl and al kynyl W%@gftﬁatﬁﬁg @%u Jf)oné'}g?ot %@Hﬁ?i en e triple
bond of the al kycgtategb@rwate. @tfawéaet?t&)ﬂ@l%tarWﬁﬁtﬁapbmpmu@lhomtﬂ t he

poi nt of attach Y { hat when R is benzyl or
met hyl phenyl , &:‘inat%%uﬂ%% L'gﬁgte #{d tBﬁ)é'n{?r and R4 is nethyl phenyl or

4- et hotyphenyl , t hemoﬁﬂed that a\lhent&ds phenyh dhicroghenyb oc beaz)d,tﬁ(ﬁg pbiengl dey | |

al kenyl and al k I,Lat.he, _doubl e st he al k r the trlple
bond of the alk ?ﬁ)/qd@?r!yu ?2‘4&? ph%'yzgrﬁrﬁg‘ygg?%’o’% &*‘tﬁ#’r‘"‘?‘i%&b@‘ e8¢ he

pﬁl nt | of gt tR ZlCthstln@Qf élk?NlatltedylfamUtdﬂwrnyt mareftdnm duble bpheoytne aMRenys f
phenyl an i's e sel ecte romthe u conS|st| ng o
Gkl (1 e ot tediile bend OEPRAILTRURGA Sideast e sRach BIOB BTN 1Y | s
sel ect ed fr om tfiem #opdineSMdtiachmeat;, of al kenyl and al kynyl V\/nerel n the
‘doubl e bond of the al kenyl or the t[.| E g .bond of the pi!lfﬁ'ﬁ;#t group is at .
| east dRe carbon at FRVidahkEher thahyvpei Rods benzyt onmethy is"ghenyl or

phar maceuti cal 'Meﬁ?fbﬁ@ﬁﬁl&hﬁ Q‘ﬁéh&tﬁ}(}%&@f or Ih%t )&Pﬁ@ﬁ%'@n\éﬁrﬁa'tggele%tédu” her

directed to a nethod of treatin i sorder a nel anocortin

recept or conpr i fEaM ghesgr ﬁPﬂlCQB@thﬂgOftqy(Yé %!'Eﬂﬂ)ﬂa%’!d ?'l'W'BG \MB@’G'Q therdegplesbond
Ehﬁligge%' cal | yorehd Sikéyl ©r HEHPle BYndrEREBRIMA gRfup iRt bhé cartdnatbmN NRa
removed from the point of attachment;
20 provided further that when R is phenyl, R? is phenyl and R* is phenyl,
then R is selected from the group consisting of Casalkyl (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 alkeny! 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 (I)
Y \ N
R1 s \S RS
X
®
wherein



x (1) wherein 6 7 July 2006 WO 03/ 040118 PCT/ US02/35365 5 R is sel dt¥p006
fromthe group consisting of alkyl, aryl. aralkyl, heteroaryl,

het er oar yl - terocycl oal kyl, heterocycl oal kyl - aIkyI IoaIkyI and
cycl oal kyl -%‘E}qﬂ"‘m&ger ein the aryl, aral kyl, heteroaryl, g?’s -aI kyl ,

heterocycloalkyI: het er ocycl oal kyl - al kyl , cycl oal kyl or cycloalkyl al kyl
group is optionally substituted with one or nore substituents independently

sel ected from 10 hal ogen, hydroxy, alkyl, al koxy; hal ogenated al kyl,
hal ogenabed al koxy, zﬂnmsselectaqi frgimethe geoupr cansisting of :;l&flnam, angkyl, @em@m ed

fromthe group Fy&?é

het er ocycl oal kyﬁ%& '&'y igﬂpgg‘%l(@lﬁ}lyﬂvﬁ%%'r%éﬂ Ih’(la ary ar'y'ﬁy?

he'lt3 e{ Q?r %/I . _htetcxyc:loaqualI-adky.l5 Iwﬂer-'n thg/arlyb?kd{lsyl -hetdrparyty helepoaryl-alkyl,i O'[]aldl ]}/
substituted wi ne o o cte rom
hal ogen, hydrox eoﬁ’%? oai]kéﬂ Qs{g{pcycﬁafk 'g%ﬁﬂ't%&lc’g% ﬁg%lkée@% gﬁ’”&l f‘(oxy,

am no, al kyl am rubtuorﬁalldlsﬁbétkmbawmme dR3r1dré saleétias.‘érwsimﬂé;@éndehtty gelected from

consi sting of and alk wherein the dqubl e bond

dr ogen, al ken X
of the &9 kenyl logge. 'Mdf%yea'bﬂrﬁlk‘my bﬂ'@gﬁm%%§f4v' @@'Wa@ gikoxe 28I ne
carbon atom rengmrﬁ,ﬁ@mg,mk Q,lnmo of attachnent; 20 R4 is sel ect ed fromthe

group consi sting of ro alk , aryl, aralkyl het er oary
het er ocycl oal kyl , B @w@? Mwmm«gqoupmewétm qfra&vhlawl aram ketleroaryl

heteroaryl, het ?E%@E@?ﬂkgogrngfbgd%&}« %Xl'hé%ﬁ%e Qgg'rs]ét IR ér’ogﬁgl ly

substi t ut ed Wi ubstituents In ect from
hal ogen, hydr ox yeter@qyzlpalkylaqr eyolgalkytaliytenaup ixopt ORI9I|Y SLHP& wmmeqnmk oXY,

anmino, @ kyl ani Bg,r%&éu@s?t% Icﬁéeﬂéngghlﬁyéselé%tééfr & rfa% d?ﬁig flo BiORy:

consisting of b e, ace ate,
| act ate, nmal at ehalngenaiecbalkplhhaicpgmaeed alkptyo aptint, alkylammolrr:h(aﬂsyl)amiricat e,

tartrate and tosyl atgs;Qat RRATIR bR donsRESS BF AftrSaei sikin, didinfPing 3°
alkynyl; wherein the double bond of the alkenyl or the iriple bond of the alkynyl
group is at least one carbon atom removed from the point of attachment;

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, chlonde, iodide,
acetate, benzoate, citrate, lactate, malate, nitrate, phosphate, diphosphate,
succinate, sulfate, tartrate and tosylate;

and pharmaceutically acceptable salts thereof.

30
lllustrative 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



Il'lustrative of the invention is a pharmaceutical conposition conpri Ei"HtY 2poe
phar maceutically acceptable carrier and any of the conpounds descri bed

above. An illustration of the invention is a pharnmaceutical conposition nmade
by nixi ng afYP &2 conpounds described above and a phar PEF&SIVBES y 35
acceptable carrier. Illustrating the invention is a process for making a 7 7

July 2006 WD 03/040118 PCT/ US02/ 35365 5 pharnmaceuti cal conposition
conprising mxing any of the conmpounds described above and a

phar macegt i cal | " Bhickiit ' ' are met hods
of treat!lslng dis P ggﬁgg&n@g%ﬂgﬁog@royggﬁf ﬁ@ﬁe%gr@)é'ggg i"%'b’?é'ié;%‘?'ﬁéé‘?@sa subject in
need t her eof coupsértiedpbbVe addiarpharmaceuficatly aceeptabie earrien. t her apeutical |y
effective anount of any of the conpounds or pharnaceutical conpositions
descri bed above. An enbodi ment of the present invention is the use of any of

the conpounds descrEgeatplifgingitie ihoentioneare meethodsnof tedatingdiismders medibtedt ed
fromthe 15 grogg consﬁ_\tgi n,% of t abol i % di sorde:ﬂs\ S di sarders and
der mat ol ogi cal PhiR&MEEANOCOMR receptny| L asubjectin need fieraef eamanynd oy f or

treatingy a di sop@inistefiesiofle sibjest 4 iRrapeutipaliy@ffactive Behodht oty dfithe | Npai r ed
oral glucose tolerance elevated 20 bl ood gl ucose | evels, type Il diabetes,

Syndrone X, di aﬁ@T'P@U‘?d:‘tqrrRh?Hf'?ﬁi%”t'§ﬁiq‘P&?P°3 lops desgnbed abaveye injury, acute ’
neur odegenerati ve di sorders, chronic neurodegenerative disorders,

pl exopat hies, male erectile dysfunction, dry eyes, acne, dry skin, aged
skin, seborrheic derAmembpdimentefibe aresentiavention ixthe useof ankef theni an gl and

di sorder, pseudglplddadldebtibedersin fdr'ﬂfaéaﬁ{eétﬂgﬁt of’é‘&%&»‘&‘a@ sel%éteB'ftBﬁ??l%n! tis
suppurativa, ocul'ar rosacea and eccrine gland disorder 1n a subjec in need
t her eoft5conpr i sgmyp ednsistingtaf metapolie dishedess: (NS disardens ang damiatelpgigal ef f ecti ve
anount of any o i &ggrscorrpounds or pharmaceutical conpositions described
above. 30 Anot he? xanpl e of the invention is the use of any of the
conpounds described herein in the preparation of a nedicanent for treating:

(2) obesity, (0] | THALLEL, QP ThiHASR i £ FAARFor ueing wHthESH 2108,

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

20 blood giucose levels, type |l 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, (I) acne, (m) dry skin, (n)
aged skin, (0) seborrheic dermatitis, (p) rosacea, (q) excessive ear wax, (r)

8



Il diabetes, (e) Syndrome X, (f) diabetic retinopathy, (g) an acute ! July 2006
neur odegener ati ve disorder, (h) a chronic neurodegenerative disorder, (1) a
35 pl exopath ) mal e erectil e dysfunction, (k) dry eyes, (1) acne, (n) dry
skin, (n) #4018 (o) seborrheic dermatitis, (p) rosacd/UPPs3ekcessi ve.
ear wax, (r) 8 7 Jul y 2006 WO 03/040118 PCT/ US02/ 35365 5 nei bomi an gl and

di sorder, (s) pseudofolliculitis, (t) yeast infections, (u) dandruff, (v)

hi dradeni tis suppurativa, (w) ocular rosacea or (x) eccrine gland disorder,

in a subjsect in m&pEmidiEGISRd disBRIBA (s famcamagogzsaahﬁeu%w)m 10 The
present invention is directed to novel sub |tuﬁ 4-t hi adi,azol -2- ium

derivatives usefdandagh (‘{)Hﬁdfﬁfjé‘%%mp%?t'v&r QSRS rﬂ%&t%&*lﬁﬁcﬁ"ﬁﬂa&%cort in
receptor. More Q’;‘r&ﬂﬁyﬁﬁ’i”lﬁ&@éwm finvention is directed to conpounds

of formula (I) | X 15 wherein X, R, R2, R3 and R4 are as
herei n defined, useful as nelanocortin receptor agonlsts or antagoni sts.

Ihe present Inventton 1 | Elie d AR ATION SERLBNBRTIOREL 0 2

20 suscaptible to trEhe psamanbuywergnnusdurezmtecbtmmgelrmmmrtotedm ,2dithindiazolta-n

Conetsting of . BRG SrdYaINER Braritosine HeRuETE B bBfrsPe RO e °°

receptor, nore rwepi@rmard pbRiculgRy, anepresentinvestion isdireicted el compoands of 4 or
mel anocortin-5. 25 ij erably, R is selected fromthe group consisting of
aryl, aral kyl afm roaryl wherein the aryl, aral kyl or heteroaryl group
Is optionally substituted vm'th one ge nore subst&tuents | ndependent |y

sel ected from hal ogen, hydroxy, alkyl; oxy, ,'Brl hal onet hyl ,
tri hal omet hoxy, am no, al kyl am no or d| |a| K no. More pr ef erably, R is

selected fromthe group consisting 0&1921)43 whehﬁg n aryl.

X
m

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 aryi, aralkyl or heteroaryl group is optionally substituted
with one or more substituents independently selected from halogen, hydrdxy, ‘
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



30 group is optionally substituted wwth one or nore substituents 7 July 2006
i ndependently selected from hal ogen, alkyl and al koxy. Mre preferably
still, RL i S WS 3@? F fromthe group consisting of phenyl, 2-chlorophenyl,
4- chl or ophenyl”, W% Jul y 2006 WD 03/040118 PCT/ US02/ 3536BCBUSRIF phenyl ,
4- et hyl phenyl, 2-nmet hoxyphenyl and 4-net hoxyphenyl. Mst preferably R is
2- met hoxyphenyl . Preferably, R2 is selected fromthe group consisting of
aryl, aralkyl and heteroaryl; wherein the aryl, aralkyl or heteroaryl group

is optionplly suﬁg{hgfpﬁg &em)ﬁﬂheﬁgez%etﬁ&fy%héﬁW%d Wﬁ@t‘i’l%xybdh@ﬁﬂemt ly

selected from hal o 'dr ox , al koxy, “tri hal oneth

tri hal omet hoxy, @mferably a?/m methwsymendi (al kyl yam no. More pref erably, R2is
selected fromthe group consisting of aryl; wherein the aryl group is
optionally substituted with one or nore substituents i ndependently selected

from al kyl and al koxPreanbiy Br?ea‘salezdbéq/fremlthe groag coesnsﬁiga@ftayl érratkyi age 15
group consistin ne e hoxyphe

met hoxyphenyl . Ig\h?g? %VEPZ’F%‘W‘WQ ’5“‘%’@‘?’%&‘%’83’%’ %/F‘)f '3%5'3@ %l&%&ﬁ%%q ng of
phenyl agd 2- metWiganel st mydre sebafumrrwinylepa&iensy selbeted frond hﬂargérhehyefowp

consi sting of hydrogen and al ké H@ Mor e referab% R3is fa@ scted from
the group consi SYhglkary.fghalergethviatihalomsat anpings & BFV‘"‘PM" YEaMinG: ed
fromthe group aggs Fﬁsfé;@slyokz A slectéd ﬁbifmhe @mtp dfb%%hﬁ? ‘Wﬁérré!h fhd e
aryl, aral kyl or eroaryl group is tional substi ute 25 Wi th. one or

nore substit uenta§Y' gmp%ﬁetaﬂmallsys%w& with PWWP@Q%WS*M&MWPG"&ER%

al koxy, trihalo I YMofdTh | )amno
Mor e preferabl ytgg%g%?gmye lg@tagg%]!@g%%ﬂ ep%ﬁ:@e:;@%gﬁqu?é:‘lf‘ﬁe@E%eg f&ﬁﬁ‘ Im/éar al kyl ,
ny

and het%r oaryl groupcosbistingef phepyl, rmettu -mﬂih@gpbﬂt\ylcﬁmdM-y subst it ut ed

wi th one or e I | kyl
And al Koxy. 30 NErEAgphehl oSt bERFROD R s St e oo BREUPIZ SRS Hg of
consi sting of pheen anQZ-mﬂhoxthBwyl 4- chl or ophenyl, 4-bronophenyl,

2- met hyl phenyl , 4-net hyl phenyl , 2-nethoxypheny|, 4-nethoxypheny|, benzyl,
2-chl orobenzyl, 4-chl orobenzyl, 2- nethyl benzyl, 4-nethyl benzyl, :

2- met hoxybenzyl , 4- rRrefecaba Ririy bele@ted from the group consisting of hydrogen and alkyl.

20 More preferably, R® 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, aralkyi 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-difluorophenyl, 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-methoxyphenyl.

10



di fl uorophenyl, 3,5-difluorophenyl, 2-chloro-6-nethyl phenyl and 3-pri WV 2008
Most 35 preferably, R4 is selected fromthe group consisting of phenyl,

2- met hyl phe , - et hyl phenyl, 2-net hoxyphenyl and 4-met hoxyphenyl . 10 7
July 2006 5%"1’%4%503/ 040118 PCT/ US02/ 35365 1n a ¢l ass dCHEREnt i on

are conpounds of the fornmula (1) wherein Rl, R2 and R4 are each

I ndependently selected fromaryl and substituted aryl; and R3 is hydrogen.
Preferably J)Cis selected fromthe group consisting of brom de, chloride,

i odi de, etate, benzoate, citrate, |lactate, malate, nitrate, phosphate.

di phosphat e, succi nat %ﬁ'ﬁip lg@\él y, X
Is selected fromthe oy aa%‘g%&ﬁ%f@?fﬁéﬁg% rom d oql?]'feor ?@ @ﬂ%?ﬁ%.' Most
preferably, X isRba are Aschlisdepératentin selentedSroroaht and sabstituted, arylhand er m

"di sorders nedi a @d h% mel anocortin receptor” include, but are not
limted to, obes \Fl&% red oral glucose tol erance, el evated bl ood

gl ucose | evel s, type 11 di abetes, Syndrone X, diabetic retinopathy, acute
neur odegener at i ve di sorders, chro rod ener ative_di sorder

pl _exopatg'tQ i es, nale erpéegi’?téy 5y'§156[]?€f"r£fr%° 5&}&5"0“5%?\%“ g‘?%’/“'gh %"&Qj'ed
skin, seborr hei C.odiaénaéététbsn;eﬁzeéﬁcenrat@xmsﬁl HRIAE! nitkaes, phodPHaten an gl and
dlsorder pseudofolllcu itis, east i nfections andruf% hi dradenitis

suppurativa, ocmﬂ'ﬁ'?oﬁpbé%éﬂccéﬂﬁﬂe e&!@ﬁﬁ%éa@?mdﬁ%ﬂ?@erMo@EP'A?"ﬁ%'é!dxhér ei n,
unl ess ot herw se&dnh&flromithe g%upéo'ﬁ@fsﬁh%bf Sroﬁr?néé’réi'i%rﬁe aridrlﬁbiﬂg MOt are not

limted to, obe5|t | npaire se tolerance, elevated bl ood gl ucose
| evel s, type II MEémlbsX'MOED}dﬂ;lrone X. As used herein, unless otherw se
not ed, e term"CNS disorder” 30 includes, but is not linited to, diabetic
retinopathy, acute neurodegenerative disorders, chronic neurodegenerative

di sorders and pl exopashised herin, wsdassiatheriwise noted.dbe terretdisardensaonediatedhe t erm

“der mat ol ogi cal by a melanocortin receptor” include, but are not limited to, obesity, impaired
oral glucose tolerance, elevated blood glucose levels, type |l diabetes,
Syndrome X, diabetic retinopathy, acute neurodegenerative disorders, chfonic
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, uniess 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,

11



di sorders” include, but are not limted to, dry eyes, acne, dry ski n?““é’éié’aoe
skin, 35 seborrheic dermatitis, rosacea, excessive ear wax, nei bom an gl and
di sorder, 112 July .2006 WO 03/040118 PCT/US02/ 35365 5 pseudofol | iculitis,
yeast infectlons, dandruff, hidradenitis suppurativa, ocul &TU§93¥62a and
eccrine gland disorder. As used herein, acute neurodegenerative disorders

I ncl ude various types of acute neurodegenerative di sorders associated with
neuronal cell death 10 or conprom se including cerebrovascul ar

i nsuf fi cigency, fmseabofolicditis{ yeast infedctions} dandreff, hidraiesitis suppurativayegalarand
spi nal -cord inj urg, that is,, ce[a%ggﬁl I, schema or infarction including
enbol i ¢ occl usi JRS2GEE NG &fFHBE O $9%4%on, reperfusion follow ng acute

i schem a, perinatal hypoxic-ischemc injury, cardiac arrest, as well as

intracrani al henorrhage of any type (including, but not |limted to, 15
epi dural, subdural, A§psedheminEatRIneypfegeneialive disordars inaudeYaReHSl and

intravertebral lesiOfSclidrdutol eﬁﬂ&e @%rdiérma%%iétgd mﬁﬁﬁw cell death

penetration, shear, conpression and |laceration), an n shaken 1 nfant
syndrond0 As usex chepedmise dralushing cereblioyaseydardnsifiicieney, fenall or diffuse braied
within the 20 ds; t.d [ ' ' ! .sease,
Pi ck' s di sease, q%?" ﬂggﬁ" ngﬁggéﬁggsﬁggﬁ%r&é&r@ S &ggtsﬁlbé%%hggggrﬁeg{ﬁsy

( St eel - Ri char ds@ninfargticlr icidingnambdlisyactiosioncanstbrambatic dcdhusidly, eeperfusion

syndrone), chroni,c epileptic, condit.iqgn cl.al wi.t h neurodegenerati on,
not or neuron di 2@@? ?‘HB? E&Pﬁ@%ﬁ%@@ﬁ?ﬁﬁ%ﬁﬁﬂcé’HP’é{r 82@?,% adeﬁgnaesr ative
at axi as, corti calelllagsntracrafaidegpertrageiofany Ayre- (Feludimg dnt sebiénited foa conpl ex
of Gua subacute., sclerasin anencephal,i.tis unt.i Ngt on' s _di sease,

Par ki ns8 s i ssa@e{a(f- %&Pﬁﬂ@'-&“ﬁaf?&ﬁﬂ?'génﬁi' %?%?&‘F#rabnﬁﬁ magraggfi@ei atrophy) ,
g_r i mary }Or ogres ﬁ'itr‘éegrtalﬁlﬁbﬁééians Ghcludihg bug hot I(;rdﬂ?tﬁmewhiu@ibn. b/émhl lwii@mloser)h

i sease / spinocerebellar ataxia type 3 and oljvopontocerehe r

degener ati ons, @qzqregorm’eggoqgupiqqeﬁgng@qﬂ\glyallggb SBEI\t‘%V‘f%fR&Y 8Mfobul bar
pal sy, spinal and spinobul bar nuscul ar atrophy (Kennedy's di sease), primary

| ateral sclerosis, famlial spastic, paraplegia, Werdnig-Hoffmann di sease,
Kugel ber g- | ander disesasthereigy chrapiciiiedrofegeneativesdisoredre inpludeduithin dhg | i a

spasti opgli seasemeiiflakiofite present invention include Alzheimer's disease, Pick's disease,
diffuse Lewy body disease, progressive supranuclear palsy (Steel-Richardson
syndrome), multisystemn degeneration (Shy-Drager syndrome), chronic epileptic
conditions associated with neurodegeneration, motor neuron diseases
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

12



Kugel ber g- Wl ander di sease, spastic paraparesis, progressive nultif@dJdaly 296
| eukoencephal opat hy, famlial dysautonom a (R |ey-Day syndrone), and prion
12 7 July 2006 WD 031040118 PCT/ US02/ 35365 5 di seases (i ncluding, but not
limted toWQ&MYIE| dt - Jakob, Gerstmann- Straussl er - SchePRAISOMISASase, Kuru
and fatal famlial insomia). As used herein, plexopathies include plexus
pal sies, nultifocal neuropathies, sensory neuropathies, notor neuropathies,
sensory-notor 10 neuropathies, infections neuropathies, autonomc

neur opag hi es, a@.%gésy(mcmdiﬁdgﬁm ﬁotﬂﬁhifém@td?é@&feldiemk@bi Gatdtmanpeur opat hi es
(i ncluding, but not 17 m t to Guillain- Barre syndrorre and chronic

i nfl ammat ory d&tipessiar3cheipkepdispasgiikumy ane iatalfamiial insemda). i nf | anmat ory and
i mmune neur opat hi es, neuropathies induced by drugs, neuropathies induced by
phar macol ogi cal 15 treatnments, neuropathies induced by toxins, traumatic
neur opat hi es (i ncl Al usged hdrein, plexopathies dntlude plexys pajsiesnmultifaash, | acerati on

d t at d
a0 SeOTent s | Rl el e Ao, MR SRRl o
Char cotQ Mari e- Frmbdiatﬁrlesaaﬁettrorﬁﬁ nesropathiesbautdnorhic Heutopathies sendery-edr ei ch' s
2 enony el one RORBRTIS NeMCRAIES damyRndine e EoPAeg (PRLLES: PULHot NSt ny -
(types A and Bbemg@rm@hmméaﬁwcmnw sty defrfyelMatinge cr ani al

nerves. As used herein, unless, otherw se noted, fhe term "hal ogen" shall

include 25 i oRAyadicyppgeyiRathyh olher inflammatory g immune nguepati®®i n. the term

"al kyl " whet hefeyksfthigs Hdced b Sni! he%péthre%qhéﬁdéd@i‘bh%d:@l Ic'éP' udes
strai ght and branched chai ns conprising one to i ght” carbon atons. For

exanpll§, al kyltreatments) Reyraeathies indiiaed by t@sﬂrﬁf|traumair§yreurgreathl9§;ﬂn§ly9ing. butyl,
i sobutyl, sec- ghwnm.% JIIUtdbrnprQﬁBrylcnfEﬁd R:Qr%nbh'%ﬁd s\égrﬁéﬁau it herwi se noted, .

"l oner" mhen us nmeans a car hai n nposition of one to
four carbon atneHeopaties) E\eﬁﬁb%ﬂ: newpathlemea«mnrem pareneoplasties part of a

compr i sing. t wieHipaitice, S8 dndr HELKARITES Ricths CRORE MR Fodth HRRESE P
1- propenyl , z(typ@pengh 2 #a,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, chiorine 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-

13



13 7 July 2006 WO 03/ 040118 PCT/ US02/ 35365 5 butenyl. 2-butenyl, 1-/ptlY2R%%
2-pentenyl, 1-isobut-2-enyl, and the like. Simlarly, the term"al kynyl",
whet her used al one or as part of a substituent group, shall include

strai ght a@'%p4¥4HEhed al kyne chains conprising two to eRGIHSEABEON at ons.
Sui t abl e exanpl es include 2-propynyl, 2-butynyl, 1- butynyl, 1-pentynyl, and
the like. 10 As used herein, unless otherw se noted, "al koxy" shall denote
an oxygen ether radical of the above described straight or branched chain

al kyl @roups. fifénylSxXBiBh, 1/5ehiEdylY 2-pirkenty, 1-BobutEPeny, ave thellikeOX Yy,
t - but oxy, n-hexyl o);<y and ?heimlﬁ?g 15 As used herei n)\,m unl ess ot herw se

noted, the terdimilag ey "alklé'l‘bd'!'»l‘”}hemﬁ{étséd§!§’PGP&?§(PW(§:M§“B’Q"Fng
St ruct ures cORbYS sl IBIER shAchh 3Pl b4 led SRYAOCRaInR CBRRRBRIAYG 150 7

carbons. Suit € exanpl es incl'ude cycl opropy cyclo , c%/c opentyl,
cycl ohexyl , cyeighdicarhonplatemd. Syitalde exgmplezingide 2-pmomenybidbutymd, t-erm "aryl "

I ndi cates aro ' € | | structures such as phenyl, naphthyl,
TSRO 06 o I

and the liKke. n, unless ot herw se noted, "aral kyl" shall mean
any | e0er 25 alkyl group substituted with an aryl group. For exanple,

benzyl, phenyl et hyl henyl propyl . . napht hyl et hyl .. an he |ike. As used
herein, unless ot héﬁwgcgﬁﬁ%{”gaf"%@&“&@a? 9¥teg§ﬁgﬁﬁ£}§ﬂ[&§n3%ﬁqq)(ygenor si x
menber ed nonoeyHdriradical oNtikkiabove H@scribed straight arbrdrehed ihai alky gfdupeN Fos0

het er oat om sel ect ed fr&mth? roup consisting of 0. N and S optionally
cont ai ni ng on&*YPEHMEIOXY G nBIPrIROX Y, SRS HRIIgK: QshpmPx¥ anddhed from
the group copgd.sting of O, Nand S; or a nine or ten nenbered bicyclic
aromatic ring structure containing at |east one heteroatom selected from
t he gT up consisting of 0, Nand S, optionally containing one to four

addi tional het er 0a@fFed3Rereitd8RRES StNWisE Pl 81 tEHAMctiSalyI® YRaif ONSi St i ng
of O, Nand S. The heteroaryt 14
denote saturated monocyclic ring structures comprising three to eight ring
carbons, preferably 5 to 7 carbons. Suitable examples include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl 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, naphthyimethyl, and the like.

As used herein, unless otherwise noted, “heteroaryi” 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



7 July 2006 WO 03/040118 PCT/US02/ 35365 5 group may be attached at ahyuly 2006
carbon atomof the ring such that the result is a stable structure.

Exanpl es of suitable heteroaryl groups include, but are not limted to,
pyrrolyl, fuP0304i8eny|  oxazolyl, imidazolyl, purazolyl  PGTERAIBYI ,

I sot hi azoI yl, triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, pyranyl, furazanyl, 10 indolizinyl, indolyl, isoindolinyl,

i ndazol yl, isoxazolyl, benzofuryl, benzothienyl, benzim dazolyl,

benzt hi azpl yl pgfduFDfJnay wamhba 'atw.y cattb aidnwd the iifi§ SuéH Pt Mlresult is a
| sot hi azol yl, cinno hal azi nyl , qui nazolinyl, quinoxalinyl,

napht hyri di nyl, sngl@rst@pwr and the |ike. Preferred het eroaryl groups
i nclude pyridyl, th' 4m;§£‘%of§uﬂét§|é‘ éféax?rljgr?o(?ﬁs |H§|G&'er%: otliRRed &5 m

"heterocycloalkyl ote any |ve 0 seven nnnocyc
sat ur at ed, part i ayrrqtylun%ﬂhleayl.mxamlylpamrdamlyl yptmazalw.ttsaxazolmlgtsoﬁnazm{l,ur e

cont ai ni ng at n at o .ecl. om.the gro C h Stin of

N and S, "opti onalEso Rl B FIHERHEE Ay P eE Bl Tareag

i ndepencr:gnt I 3(; se.hecltz&q'l firidoiyl, tn&tmldlgahwlpndmmw ,Ssdaxagoqu b@nzddlr?lnﬂer&oﬂuienﬂ nine to
ten nenbered satura nsat rate artia ar o

bi cyclic ring %@F@Wﬁé‘%ﬂ{ﬁ;ﬁﬂzﬁ‘ Zé FI é’ﬁgﬂ %‘H’éo WH?'B'PA %QHE‘PE%&# rom't he
group consi sti ngséthiazélyl, Nnﬁﬂiﬂ\yﬁphtﬂﬁialzmpﬁhw\aﬁém lath@&hﬁflenéﬂrtﬁﬁidinyl

addi tional heteroatgns independ en sel ecte romt e onsj sting of
0, Nand S. The Pégfm@!'é‘@c‘i?ﬁﬁ'éﬁ K %3%9th9 @oups Hclveg pat\dﬁdf)'eex#m at om
of the ring suchyfdibly.the result is a stable structure. Exanples of

sui tabl e heterocycl oaI Kyl groups include, but are not limted to,
pyrroli ﬁ§| pyrrolidinyl, dioxalanyl, imdazolinyl, imdazolidinyl,

pyrazol i nyI pyr azol I ¥ " I vl |
t hi onor phol i nyl, 30 &sgjgreggﬂdgi ﬂi%{tlbﬁﬁ hi g%?%c??ﬁé‘g*' ‘ﬂhﬁ % ﬁve%EQbéH‘

3, 4- met hy| enedi aRgrpheray |mor@c3ch<:cﬁamrate§bewzlaiimqaaturatﬁd ornertqallkeroma;lcwsd

herein, the not id,Biirs corthlihy aftBaa dhe' iferBaitHPIAECES frBm the SFERFIRNsFIAGN ©
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, N and 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-methylenedioxyphenyi, 2,3-
dihydrobenzofuryl, and the like.

As used herein, the notation “*” shall denote the presence of a
stereogenic center.
35
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7 July 2006 WO 03/ 040118 PCT/ US02/ 33365 5 Where the compounds accor difntyly 2006
this invention have at | east one chiral center, they may accordi ngly exist
as enantioners. Wiere the conpounds possess two or nore chiral centers,

t hey may adcﬂ"PP%‘H&’Ile exist as diastereoners. It is to b@CEABE¥IBeod t hat
all such isoners and m xtures thereof are enconpassed within the scope of
the present invention. 10 Furthernore, sone of the crystalline forns for the
conpounds nay exist as polymorphs and as such are intended to be included

in the pgesent inveniyiele thé Borﬁgéidﬂds%bco&ﬁﬁ@?tdlhstlh@rﬁi@m@(l‘ﬂléﬁ%}’oﬁ@rm
solvates with water (i.e. dr at er& or common organi c sol vents, and such

sol vates ar e al §6"’?'rﬁe@ﬁﬁeﬂ‘eb'dna)‘oiﬁcé @9%%@%@? ﬁﬁ‘qmpﬁ"qfﬁemﬁg‘%f this
[ nvention. 15 VghobuRad @?%QM&BPHB d hird ﬁtfeki af GoditionSCEA8 4o/
er oar

a8
aryl, aral kyI et erocyc yI) at gro p rray e one or
nmore substit uemds.asterepmemrlaisl tg bfenmnlecsmnd that all suchisemersiand mixtutase

ferably f t. to t
Blbst tuent s, 1 N e sGmas Sl L i SoopBl Ind bREHARART cnts. 1t T
i nt endediot hat t Fertdeifmdrel same of thertyystallivse farmsrior the cmmpoabdenaiy existpsrt i cuI ar
| ocat i i | | d dent defjnit t hat
ol ecul o, 1t i SBRREEILARE Pttt iab gl Banat e ABsH IS UORs on- o5
the conpounds ofn &ddifior, RAY dfaRe EGApSErdEanay frmh dtlvareswith watéhi(n@l,y skill in

the art to provide conpounds that are Chemrﬁgé-.lg%t bI e and that can be
readi |y synt heBYJrateshor QBRI QIRANI& FRIVENTH, 3 sojategpre 3l80 intendeditet hods

set forth herepgendbmpaskd vs,grﬁ-n@@rgéo?@@pﬂﬁg mvemtnused t hroughout this
di sclosure, the termnal portion of the designated side chain is described

first, Tﬁ)llovved by the adjacent functionality toward the point of

attachment Thus, forwggaElHicutar g @y'ls@éﬁﬁﬁlsﬁ'y 2! ER4GHI el ky! "
substi tuent refers toa@r)é)upo formula 1 d 'EW'BH"
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
“phenylCq-CealkylaminocarbonylC4-Cealkyl” substituent refers to a group of the

formula

16



7 July 2006 WD 03/040118 0 ,,-Cl-C6 alky --O ©6 alky H 5 C PCT/ Usg2/4%38%6
The term "subject” as used herein, refers to an animal, preferably a

manmal , nosgvgoorygx erably a human, who is or has been the object of treatnent,
observation or g% i nent. 10 As used herein, the term " cBEBFH i s

I ntended to enconpass a product conprising the specified ingredients in the
specified anobunts, as well as any product which results, directly or
indirectly, fromconbinations of the specified ingredients in the specified
anmounts. 15 The term "therapeuticallYeffective anount” a sed herein,
means that anount of active conpound| or pharmaceutical 3 {hat elicits

t he biological or nediginal responsg{in a CsCyaligyste or human
that i s being sought by__a%\r_ %ﬂ{ er, erinarian, ' doct or or other
clinician, which includes 28 3T €viatiorHof the synpt ons ef=the di sease or
di sorder being treated. For use in nedicine, the salts of the conpounds of
this invention refer to non-toxic "pharmaceutically acceptable salts".

Q her salts may, ho RE ;LS ' rafl f ds
according to this i \;@'\eéﬁﬁr%n&&léégg 5t SSH“ e%ﬂ%ﬁn@cﬁ%@@gﬁ%&g}é@%%]abl e

sal ts. Suitabl empinaraliemestiprefatdbly aaburegn,adicsis ©ahas been thehebjed ohtreatdentf t hi s
I nvention incl u(ﬂﬁ ac'&.d addi ti.on gal ts which may, for exanple, be formed by
m xing a sol uti e '?’hB’%’éﬂ?BHI?H with a solution of a pharnaceutically
acceptalgl e acid such as hydrochloric acid, sulfuric acid, fumaric acid,

mal ei ¢ aci d, succinic aci acetic acjd, benzojc .aci itric acid, 30
tartaric acid, car b@ﬁi‘FengGGe'B’r&‘Eﬁggbr?Bmp(?sQe? d's '%ﬁ@gf)ﬁ’g%ﬁ?ﬁo"?mrﬂ i on
includes withi prbduct S6@PAsAG Y siEkifitd ibdrediep®TRANE Epeélfied BMBuntay88en. I N
general, such prodrugs w |l 'be functional  derivatjves of the conpounds

whi ch are readiaSyanyRrQdiatwhich regults. disectlyiqs ingigectly, from combinations of the

specified ingredients in the specified amounts.

15
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
phannaceutically 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



17 7 July 2006 5 10 15 WD 03/ 040118 PCT/ US02/ 35365 required conpounfJuirfos

in the nmethods of treatnent of the present invention, the term

"adm ni sterj ngP shal | enconpass the treatnent of the various disorders
descri bed W®P4H8 conpound specifically disclosed or wi PETHSOXBAGound whi ch

may not be specifically disclosed, but which converts to the specified

conpound in vivo after admnistration to the patient. Conventi onal
procedures for the selection and preparation of suitable prodrug derivatives

are degcri bededured@¥mpRURd. TRus, e HedMefiodSoPtieattfent of the plesditndgaard,
El sevier, 1985. Abbreviations used in the instant specification,
particul arly t Kweskiomthestermiadminisiening shall encampassithadreattrant othe cavp or
cyclic AW DO, X aRisdilibrs dEcritdEMn VRBmIdtRe spELficany distiosddor wiftha
compound which may not be specifically disclosed, but which converts to the
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, particulary the Schemes

15 and Examples, are as follows:
BHT = 2,8-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
19G = Immunoglobulin G

18



HBSS HEPES HS 119G 2, 6-bis-(t-butyl)-4-methyl-phenol Bovine Serum/A4YNiAP96
Cycl i c- adenosi ne nonophosphate 1, 2-di chl oroethane D ethyl azodi carboxyl ate
Differentiation Medium Di met hyl fornmam de Dul beccos M nimal Essential Medium
Di met hyl sulYQ&/ Y&yl beccos phosphate buffered sal i ne Et RETANE/IBET ne
Tetraacetic Acid Fetal bovine serum Guanosi ne D phosphate Guanosine

Tri phosphate G ow h Medi um Hank's Buffered salt Sol ution

4- (2- Hydroxyet hyl ) - 1- pi peri zi ne ethane sulfonic acid Human Serum

| mmunogl obulin G 18 of jsipl y 2006 5 WPeRahfhiblton® | nh - MEM NBS NCS NDP

alVsH
MEM - = Minimum Essential Medium
NBS =  N-bromosuccinimide
NCS = N-chlorosuccinimide
NDP aMSH = [Nle*, D-Phe’JaMSH, an analog of cMSH
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
_ T™S = Trimethyisilyl
5
Compounds of formula () wherein RYis hydrogen may be prepared
according to the process outlined in Scheme 1.
R'—NH, pH R*—NCS
R:2—C=N > . ,R1 -
(V) R N (i)
() H
V)
HN/R4
N/KS RZYN\ /R4
P - »—NH
R*>” N7 R17+ S
H Br
v (1a)
10 Scheme 1

More particularly, a suitably substituted cyano compound of formula (Ill),
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



PBS PEG PNC rt or RT SPA STM TLC TM TMS PCT/ US021353G5 Per cent’ July 2006
I nhibition M ninmum Essenti al Medi um N- bronosucci ni m de N-chl orosucci ni m de

(Nl e4, D Phe7)aMsH, an anal og of aMsH Phosphate Buffered saline
Pol yet hyl eneo@sgenis Penicillin Room Tenperature Scinti | PEE/USM/3FA6HXI m ty

Assay Streptomycin Thin | ayer chromatography Transition Medium
Trimethylsilyl Conpounds of formula (1) wherein R3 is hydrogen may be
prepared according to the process outlined in Scheme 1. R -NH2 II NH R2- C=N

[ R @ NCS (NXNH%Q\ILIN%MTMQQ and the like, preferably NaNH,, at an elevated
temperature, preferably at about reflux, to yield the corresponding compound

of formula (V).
The compound of formula (V) is reacted with a suitably substituted

thiocyanate of formula (VI), a known compound or compound prepared by
10 known methods, in the présence of DCE, at an elevated temperature,
preferably about 45°C, to yield the corresponding compound of formula (Vii).
The compound of formula (VII) is subjected to ring closure/oxidation, in
the presence of Bry, at room temperature, to yield the corresponding
compound of formula (la).

15
Compounds of formula (1l) may be prepared from suitably substituted

compounds of formula (1) wherein Ris hydrogen according to the process

outlined in Scheme 2.

N 4
\r\ NH__»\[/ _

R'” +\S
(a) (I
20 Scheme 2
More particularly, a suitably substituted compound of formula (la) is
treated with a base such as NaHCO;, Na,COj;, NaOH, and the like, preferably
NaHCO3, at room temperature, to yield the corresponding compound of
formula (I1).

25
Compounds of formula (Il) may also be prepared from suitably

substituted compounds of formula (VIl) according to the process outlined in

Scheme 3.

20



R4 Br 10 Schene 1 More particularly, a suitably substituted cyano c@rjubu2ebé
of formula (I11), a known conpound or conpound prepared by known nethods,
is reacted with a suitably substituted primary amne of formula (I1V), a
known conpaugngsoasizs conpound prepared by known net hods, i pcifseopssssence of a
base such as 19 7 July 2006 WO 03/040118 PCT/ US02/ 35365 5 NaNH2, NaH,
NaN(TMB) 2, and the like, preferably NaNH2, at an el evated tenperature,
preferably at about reflux, to yield the correspondi ng conmpound of fornula
(V). The conpound of forrrula4(\/) is reacted with a suitably substituted

t hi ocyanate of formula (VI) N Elfnown conpound or conpound prepared by 10
known nethods, - in the presence DCE, at an el eyat ed terrperature
preferably about 45C, to yiel he correspondi nﬁ Qund oR*fornmul a (M1).
The conpound of formula (VIIN" i SSsubjected to ring Iﬂ' >u.Le'§’OX| dation, in

t he presence of Br2, at roo ten%rarrUTLr‘“['U"'Vl el dp espondi ng
conpound of formula (I a)Ig Conpounds ofRf»drrmSa (I'l) may be prepared
CONg

fromsuitably substitute ounds of formula (1) wherein R3 is hydrogen
according to the process outllned in Scheme 2. Rit ~-- 4 RNRa NHN RNS

R N~S (I5a) (1) Scheme 2 Vi) an
Scheme 3
More particularly, a suitably substituted compound of formula (VII) 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 (ll). Preferably, the compound of formula (ll) is extracted from a basic
aqueous solution such as NaHCO3, NaoCO3, NaOH, and the like.

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

15 in Scheme 4.
R2
Y >—N

(n ()

Scheme 4

2

Pesd

(vin) R1/+\s

Accordingly, a suitably substituted compound of formula (ll) 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 (I) wherein R%is hydrogen may be prepared from
25 a suitably substituted compound of formula (lI) according to the process
outlined in Scheme 5. '

21



More particularly, a suitably substituted compound of formula (la) id July2008
treated with a base such as NaHCO3, Na2CC3, NaCOH, and the |like, preferably

NaHCCO3, at omtenperature, to yield the correspondi ng conpound of formula
(11). Oorrpo%d@%‘f" ornula (11) may al so be prepared from"gg'i”ts%%’ls?ﬁs

substituted conpounds of forrmula (VII) according to the process outlined in
Scheme 3. 20 7 July 2006 WO 03/040118 PCT/US02/35365 Ra NH Rz NRa N S |

SNRNRRL NBS H5 (VI1) (Il) Scheme 3 More particularly, a suitably

substituted conpound ofgformula (VlJ,) is reacted weth an oxidig ng agent
preferably NBS; roomﬁz‘errperature,

such -as NBS, NCS, DEAD, %ﬁa"’we | i ke,

to yield the corresponding|co dof_.:LQ_.f_n.r_mlIa(II)l PR Hbly, the
conmpound of formula (II)1)'I§ tracted froma basic 19@@@ s solution such as
NaHCO8, Na2CC3, NaOH, d&hd thé& |ike. Conpounds of fB mula~(1) wherein R3is
al kyl may be prepared froma“ suitably substituted co und &f fornul a (rn)
accordingy to the process out”ned 15 in Schenme 4. RZ Ra RB X RZ\ \ N Ra

R1I"N S~ (MI1) R "N-s~ R3 (I1) Schene 4 iefied ngly, a suitably substituted

compound of formula (Il) is reacted wth a suitablal substituS,ed conpound of
formula (M11), a knbaePréipalyod utatly substituted compound of formula (il) is reacted

with a pharmaceutically acceptable acid such as HCI, HBr, HNO3, and the like,
preferably HCI, at room temperature, to yieid the corresponding compound of

10 formula (la), wherein X is CI', Br, NO3, and the like.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
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 Qrganic

22



20 conpound prepared by known nethods, wherein X is 7 July 2006
trifluoronethylsulfonate, Br or |-, at roomtenperature, to yield the

correspondi orTPound of fornula Conmpounds of fornula (I% wherein R3 is
hydr ogen rrg{‘z]’q’ﬂ BFepared from 25 a sui tably substitut ed?CBH¥BEMES of fornul a

(I'l') according to the process outlined in Scheme 5. 21 7 July 2006 WO
03/ 040118PCTNS02/ 35365 RN RAR N -NH 4 N~S Rli+ R1~S 5 Schenme 5
Accordingly, a suitably substituted conmpound of formula (I1) is reacted

wi th a ghar nacgyhthegik! JohMONEE) 8l8dnsacdgh. Sm‘&pmdﬂ s ma\B8 rembiled he
i ke, preferaBi HCT, at ro%ymte erature, Jllg? dt;dlr?fre cgwreespondl ng

y )
conpound of 18t 3 eenMenient plalyseqwﬁgtr.eé?gp ¥sing ”@t odsggnownnfsam the gl ¢ he | ke.
Where the processes for the preparation of the’ conpounds according to the

invention give rise to m xture of stereoisonmers, these isoners may be
separ at ed by conveanheotutwly ofetbﬂnome@nmhéﬁfmbavamﬁ%twmabm&ﬁﬁphy 15

The compounds IBNefi% B £BALAbcbR AESAbFcliPbeeRiminBd At dhilg £Aal | omer s

may be prepare |ospe i C sy - et ol uti on
conpoutdds may, prboedwemdptcmbebém Eramplesd-1hbereirheThe pmspnnevﬂrmoenant i oners

by standard t ues uch as for |astereorrer| airs by
salt formati 3 Wf? R PRavides 7 09 h?};l% tﬁ"‘\} g?@d'sgﬁp fich 8fprises” ‘
(-)-di-p-tol U(Bdmldrstéifnhamly(bf&m cbrAfounae/asrdefingd derqmtroéqoadmtyeffectt\@rtbc acid
fol |l oned by fract| on

atal I Ié‘ﬁtlonta’%ﬂﬁ[{ generahg Tgf the fr e base.
The conpounds tFR&) e 60'93 €s 1 3 E§rIRFUIEY FITSCEYF BTOUMYst P&BH’@H"’E esters or
ami des, fol | ovRgy by a@RirfistBicadn Atktient SMiptddlitto Suchng diserderdly any t he chiral

“auxiliary. Alternatively, the conpounds be resol ved using a chiral HPLC
col umi® 25 mrqongerawabp%%f admypistsatian, F’%ﬁ'”‘{%’?%r%’? aet lisnited tog H\é’at{%mnds of
the oral, subcutaneous, intramuscular, intradermal, parenteral and transdermal.

The present invention also provides pharmaceutical compositions
comprising one or more compounds of this invention in association with a

20 pharmaceutically acceptable carrier.

To prepare the pharmaceutical compositions of this invention, one or
more compounds of formula (I) and/or (ll) 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 their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
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present invention, it may be necessary and/or desirable to protect sdriyly Q06
or reactive groups on any of the nol ecules concerned. This may be achi eved
by means of conventional protecting groups, such as those described in 30
Protective GBI Organic Chenmistry, ed. J.F.W MOni e POIEAUIPE esss,
1973; and T.W Geene & PP.GM Wits, Protective Goups in Organic 22 7 July
2006 WO 03/040118 PCT/ US02/ 35365 5 Synthesis, John Wley & Sons, 1991. The
protecting groups nay be renobved at a conveni ent subsequent stage using

nmet hods khown fr phariaeeatital cairiersiarel abivipusly entoyeanbdesiredp fabldie maydsent

I nvention to treat disorders  nediajed by a | anocortin receptor, can be
det er ni ned accor 893 cpa{e[dl.@' %%r%@tﬁﬁ’&?yeéa'&%%&’?%@lﬂqeﬁ' %?éf?ﬁf "3SePeher ei n.
The present i nvegdriefwilliu3aalf empriseteérlie waterMBbLEH ofier irgeadients, fokCh

di sorders, which conprises ‘administering anP/ of the conpounds as defined
herein in a quaneXamplesiospuippses sHch: asziding selubiliyprder preseavatiph, may be

t herapeutically i GRS : Ji AR red to a
patient afflict e@a\tf\n&ﬁi }s‘ﬁ%ﬂggggpgspgrn E)rﬁsby an§w§% pc n&%ﬁt'ﬁmdlh C?%Et e of

admi ni stf0at i on, appeopritite dquid warriess, suspending agents and thedikeumay beeaiployed.
subcut aneous, intramuscular, intradermal, parenteral and transdermal. The
present invention also provides pharnmaceutical conpositions conprising one
or nore conpounds of Topical fanmelatiomsincloded witbinghé presant mventidh) include but

pharmaceutical | y _accept ab carrier,. To epare the pharnmaceutical -
conposi tions of a[rﬁpgtelfrﬂ@%#ﬁ’l ‘Hﬁ?m&ﬁ%"%ﬂﬁ- "ﬁ@ e%'SH%b%?dE"%PeWBEmFa (1) and/or
(1'1') or salt thdipesdmélasesms oagelsygels,isolutions esuspensions, vlrtments|, foansingxed wit h

a phar eutical carrier according.to 25 conventignal pharmaceyti cal
conpound®ng t eclAETeRRLs Hard PLspTtasatinansHleS: Rsks. slichy luhs. epyders. Serars

dependi ng of t hgory, Bn@thefikn Tty topidaltefrhiilatiorisanay 86itai, st addilici o thed. . oOr al
or parenteral such as intrajuscul ar. | aring the conmpositions in oral

n re
dosage form anyctye ipgEedirniEs) 9984 RRTE RENELLIVe ERMBonsfls ingliding, byy, ate nothys,
for liquid oral nmne@waﬁélamga@md?baﬁeﬁrgfa@fﬂawoﬁara&@. préseRARMERNS, elixirs

and solutions, suitable carrjers and additives include water, | ycol s,
oi |'s, al cohol s, rRORAPERS RNUSESFSsSUACtaNts. PRAFMRG agets,eRgllianfe Rolvemtsl t he

20 sunscreens, viscosity modifying agents, antioxidants, 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. (Comedoiytic 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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| i ke; for solid oral preparations such as, for exanple, powders, capsu
caplets, gelcaps and tablets, suitable carriers and additives include
starches ars, diluents, granul ating agents, lubricants, binders,
d|S|ntegratVﬁ8B@ﬁ%H&s 35 and the |ike. Because of their eBGHU$H3/35365

adm nistration, tablets and capsules represent the nost advantageous oral
dosage unit forn1 I n which case solid 23 7 July 2006 WO 03/040118

PCT/ US02/ 35365 5 pharmaceutical carriers are obviously enployed. |If desired,
tabl ets ®say be taeleotl\/ed@grbdténonewwenyito delbhar ad dffectiveadosy ds tesdnibedues. For

parenterals, the,  carrjer wll uys rise sterile wat hou h ot her

i ngr edi ent s, f 0rabO¥g 4 80“1‘?9“7%@?‘56%%%9 g@ﬁ%@ﬁ'ﬁ'a?% eyt Wﬁ{éﬂ"i Tt or
preservation, nnitlBsadeGhit! &€ tab@t%b@@bepmelﬂ}ﬁcﬂﬂﬁ SURPoSHGTP, be prepar ed,
in which case 10 appr quid carriers, suspending agents and the i ke

riate
may be enpl oyed tea\sagwﬁl amcbmmqkst pldram pheyt A& Mg oG9 mekg prefarrad @-Avdht i on,
i ncl ude but ‘?ngpﬁga'nb% Ge Reh'a88'd®s é@éﬂﬂ?ﬁabﬂ'@}qéﬂpj(ﬁlﬁ E g”s
m cr oenul si ons, osoma ans or gels, sol ut'i ons nsi ons,
oi nt ment@, foan(mgfelrﬂdd@‘bswﬂsg/dmér dheldosaﬁqs gewa\ternnmm@cg cfeaekdmg
sticks, rol | -on '
formul ati ons mép%rgf?\[\éqgéﬁlr?rﬁngrggﬁlthé 5ti£‘|t‘\ts j[ﬁﬂeds pjié/flgﬁ? r?éﬁgd&?%?g treat
nore non-acti vean@ﬂmmwnpmndmdlngjemglpyexljﬂm esmot eitHe’rrdailyeédn'mlsﬁ'atlbatorng

agents, buffering,agent.s,, col oran rvat i ves, fragrances,

emul si fiers, supgﬂé)gﬁﬂ‘%'g d°8|5‘§d??‘§/{’?18m§£? emol lients, solvents, 20
sunscreens, viscosity nodifying agents, antloxidants noi sturi zers,

per neat j ons enhancer filmforners nd the | cal formnulations for
acne treatnent incl d@(?f%&?'vm%etq?@rlﬁ?@e%?fe 'PWE-H’PF MTSJF@BSE%?& n one
or nore of the t%aletsnpuegca‘psmnpmaerslgr@hmds derdd parsmel ¥blusioresrat ol ytic
agents, antimcrobial agents and steroldal or no st er oi dal

anti -i nf | ammat cY4PPERREMS Metersdarsesal Peliowd sprays. %‘Psvt*’ﬁ"BﬁWes @YtRiRjestar capabl e

of rupturing a geffRder stspayitetiys; Ifsr@aleduréntém‘lerﬁtrérias%mubﬁﬁgmuﬂfbc%pabl e of
breaki ng apart keratinocyes resulting in exfoliation of the epiderms.)
Sui t abl e comedddminisiratiana o fefadminigtedtion hyehalation eipsuffiation: Alterpatively.30 t o

retinoigs, sal 'tﬁé/l:orﬁ éﬁh&a WePreSertéd M.a %yéunbsnbefbnsnce%ﬁéemp%r bh!f@-

Suitable antimcrob | al agenfs include, but are not limte benzoyl

per oxi de, 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 |
corﬁposition 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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erythromycin, tetracycline, clindanycin, azelaic acid, and the |iKke. 7‘IJc‘J‘;5Y g9s
formulations typically contain 0.01-1 % active ingredient. 35 The
pharmaceutical conpositions herein will contain, per dosage unit, e.g.,

t abl et, capsWP&3/O4dMdder, injection, teaspoonful and the | iKE/UAHIBDOuUNt of
24 7 July 2006 WD 03/040118 PCT/ US02/ 35365 5 the active ingredi ent necessary
to deliver an effective dose as descri bed above. The non-topi cal
pharmaceutical conpositions herein will contain, per wunit dosage unit,

e.g., tabjet, Ca@éﬁb@mnd%%ﬂ%rrovidé‘b@J@béi@"ferﬁx@ﬂﬁ@ihgﬂ're)/advatrwxﬁfcméluhgé@d the
| i ke, -of fromabout 0.03 ng to 100 np/kg @preferre_d 0.1-30 rrgékgé and may
be given at a doaeligs. diorexamplepthe tablet onpY caf/cRgPdas andnnesdosdas afd anso

mg/ kg/ day) . The g&%ﬁass%ege[&\%%m, W 1aR8r Hé?hb“r‘rﬂteh‘é%ﬁrgﬂf 24 enga_eaebb@r the
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post - peri odi c dogj enpl " RV L L1 are
P unl ¢ dosage. 1 SYRES BSREaETEGRHR e SoRERIN eI RAS In RRBF Edrhb Ghent
granul esi0 steri | o passdntaetriafo tseduddemsn or to beidglayed inrsleaset & atieheobdsol or
| i quid sprays, drops,,anpoules,  autqginjector devices or suppqsLtories; for
oral parenteral ,mﬁ%["ﬁh?PgE%? used fof Fﬂﬁhg}fnegp?q,yg&st%rlcoa m'rﬁugﬁpgqqfeg S or for
admi ni strati on bpcludinglaaiuraber®r polyméritlszidsomith fldhanatetialeedsyshellc,tdetyl
conposition may be |_Presgnt din a formsuitable for once-weekly or once-
mont hl 'y admi ni st3!eRN)And celuleseArstde. an insol ubl e salt of the active

conpound, such as the decanoate salt, may be adapted to provide a depot
preparation for intramuscular injection. For preparing solid conpositions

such as 1Babl et's, the ThgrHiifpems norhich thervelirampositions ofdhe Arasenk
phar maceut | cal _qafdrit8h mdy b indSrpBRIILE il RARhiskaRrrdrbMiof BYRRABRITIGMEN 2s

corn starch, Iactose, SUC{OSG,_ sorbito , alc, stearic acl d, n&gne3|um
stearate, di cal caysPpheRiulinnsesyiablfiryourethsyrupsh@aueks PReibsHsPeasions) ansht s,

e 9. water, 0 faugRysalidoRd FOLMBIEAIsWch TSI biF SBbaREIAY 2

hoaneneous m xture o _a COﬁpOUD F[esent' [nventlon, or a .
phar maceut i cal | yoeemd il ppeanrtdioil, ahwebas elixifseand similar phaymasegtical Nebicles.

pr ef or ation c lgpéﬁ' i : : Lkl . Lve

I ngr edingélt s di gp’er sée%gg%%wgér?ﬁriougﬂ' %%I&Erﬁée?ocroa%o& {%%éﬁgglobﬁgpé@hg
synthetic and natural gums such as tragacanth, acacia, alginate, dextran,
sodium carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or
gelatin.

25 The method of treating disorders mediated by a melanocortin receptor
described in the present invention may also be camied out using a
pharmaceutical composition comprising any of the compounds as defined herein
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

26



conposition may be readily subdivided into equally effective dosage 7 Y1y2006
such as tablets, pills and capsules. This solid prefornul ati on conposition
is then subdivided into unit dosage forns of the type described above
contai ning ¥ $OYHD. 1 to about 500 ngy of the active ingr BETEM236%6St he
present invention. The tablets or pills of the novel conposition can be
coated or otherwise 25 7 July 2006 WO 03/040118 PCT/ US02/ 35365 5 conpounded
to provide a dosage form affording the advantage of prolonged action. For

exanpl e, 5t he t al¥seblutibngiskiups 2lixeRBMUBRNB aNd¥LSheAISRE EFGHTS wWweful folt er
dosage conmponent, the latter bei nggl n the formof an envelo £e over, the

former. The two PEERIALIRINEHAtNINCLdR sigfile soplions, egpisions and sesPeRsiops.

serves to resist disintegration in the stomach and permts the inner
conponent 10 to pass intact into the duodenumor to be delayed in release. A
variety of materi al Adeantageouskydcamapounds Rf batpsesent inygatian mey beat i ngs, such

materials incl I r erials as
shel l ac, cetyl 'ég*nﬂﬁ*% eB‘fﬁrg%fngﬁ uﬁ@d%ggcdert‘%‘fﬁm%%&a%ng% ornms in which
t he noved corrpoadmlrmteredﬁn dhﬂeprdesmofMonhmetmrduurrtmyedmlﬁynfurtpemmned for
adm nistration qgrall ion.nclu geou sol utio sui tably
f1avoured syrup&m™ Bﬂ‘ﬁ.@gﬁgr ppgéqegﬁlgg%rgwg,cgn%% azQHH" f%fﬁ'gd'?té@aéﬁﬂﬁgmf% with
edi bl IeI oils lsuctbpwasddcsfcymaeﬁd .mnhalnasaeemm_esoorlwa tﬁmmﬁl gkirl paléheﬂﬁﬁéll pt oil,
as well as elixjrs and sim armaceut i cal. yehicl es

di spersing or sRPEHGthese é’r‘i@'gg'?'oﬁkﬁgfhﬁ‘égﬁ'g iﬁ!’ﬁ@ﬂ@"@)‘ﬁ?reqo'ﬁ?#%g@“ At het i
and natural gunﬁar@d@hnas:eweag@mhhthemaﬁgeaadrain@traﬁé:ewuudeﬁédm besodi um
‘car boxynet hyl cel | ul ose, nethy IceIIquse Vi n yrrol j done or gelatin.

25 The et hod ofontipgoHs ’ﬁﬂ‘eﬂf%'ﬂ'@@'ﬁﬁ@c} ‘H)}h%d 981881518 n r ecept or

described in the present invention my also be carried out using a

pharmaceutical composition conprising any of the conpounds as defined herein
and a phar maceut i calfioyingtaneg: ‘apeel e@nmrsgaﬂonméh%&m%ﬂ laBlet pheansilesthe cal

conposition nay. op,g;o {ba%tgag;o bout
30 5 to 50 ny, ag?i@%‘ﬁﬁ}grb rﬂ)o\tﬁﬁg and rran?/ongéed ‘g?ngltﬁllg{at]ﬁ{eb nnf:aﬁ'tc?h gﬁﬁéé@u&@
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suitable for  taseeptable g earrersush e ethanok slyserob gvaterand téﬁzl}kﬁ? n
necessgpy and ifeiidesired 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, com 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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pharmaceutical excipients, including, but not limted to, binders, 7 July 200
suspending agents, lubricants, flavorants, sweeteners, preservatives, dyes,

and coati nﬁ%a‘?mgﬁf ositions suitable for oral adm nist ra&fﬂ%‘i%ﬁ%‘ﬁge solid

forms, suc s, 35 tablets, caplets, capsules (eac
I medi ate rel ease, tined rel ease and sustained release formnulations),
granul es, and powders, and liquid forns, such 26 7 July 2006 WO 03/040118

PCTI US02/ 35365 5.as sol utj ons el | Xers, .emul si ons d suspensi ons.
For ms. ufef ul f dinilapeiasyesiriep. %%WP@WQ?’ "(ﬁsi'c[eﬁclLLR?é°§le§rané’ers} qgg

enul si ons and W@g%fgnésprMy.agt@aﬁ@y%hulest@memsi@nﬁﬁe bhe present

I nvention may be mnistered in a single daily dose, or the total daily

dosage may be Pbophatidwichelinesd i n di vi ded doses of two, three or four tines
daily. Furthernore, conpounds for the present invention can be adni nistered
in intranasal formvia topical use of suitable intranasal vehicles, or via
transdermal ski n paCompoungd ¢f th& presantiiovartion sayfalsy bi¢ deliveraddy theiusetdiat art .
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W thows | im taMtlQBalnﬁtb?\rrégiduﬂeltﬁﬂéﬁnoféa‘héréﬂmp&ﬂﬁlﬂé of HECPHresent Hveneiee or
bet a-| act ose, com sweet eners, natural and synthetic guns such _as acaci a,

tragacanth or ¥aypbasruplediea °'§8%IPW?@Q%§‘F%H’%P°'MEGMQ!%'%?@H?‘é’t‘% sodi um 25
benzoat e, sodi dyRrficd rRiase HPd dnig, mle%m% aagnabh@aé.a Ksolydpsitor1t €91 at or s

include, without |imtation, starch | ul ose,” agar, bentonite,
xant han gum ar@Pfelactons, IP@'Y“YW@XY butyens 4%’ @'Wﬁhgﬁﬁt?fébp9l)'¥¢eéal%r ed suspendi ng

or dispersing Pq,g@nﬁ;a t
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admi ni28t r at i omopgblmers@fm@sqgsm ons and  solutions are desired. Isotonic
preparations which generally contain sui tabl e

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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preservatives are enployed when intravenous adm nistration is de5|redJm§§°°6
The conpound of the present invention can also be adm nistered in the form
of |iposone i systens, such as snall unilanellar vesj lLarge 27 7
July 2006 \A@?ﬁ’/’%‘ﬁ%lg PCT/ US02/ 35365 5 uni | anel | ar vesi cfé%@5°§§5363 )
mul tilanellar vesicles. Liposones can be forned from a variety of

phosphol i pi ds, such as chol esterol, stearylam ne or phophatidyl cholines.
Conpounds of t he present invention nay also be delivered by the use of 10
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are coupled. Th 6‘i’r"ﬁ6 ed with
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pol yvi nyl pyr r ol iadmindstratipnathestrpogthoéthe preparation, the mode of administration, and
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pol ycyanoacryl at es oss nke or a at hi, ¢ I ock 20 copol%mers of

hydr ogel s. Corrpounds ‘PW'QQ TR toeﬂi‘i’d tedeetandingof e ¢ he

f or egoi ng corrpiﬁ%rttioﬁnmaafé mmmeagaﬁ@smm&ﬁ b@%hgﬁur& AnPin| &lyakhy N the
art whenever treatment of disorders nmediated by a nelanocortin réceptor is

required. 25 Thigedwentorsrtigeh @f‘h?ﬁ@“b?WBGB@'OWéW’Séﬂ%"ar| ed over a wide
range fqsom 0.01 to 1,000 ng per adult human per day. For oral

adm ni stration, the conpositions 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 m of the active ingredient for
t he synptonmatic adj ust nent of the dosa%%h;rp%grslne patl ent to be treat ed. An
ef fective anount of2-(2hk ] | : iz ;

from about 0.01 ng/kg to about 100 "?%g@{ndw wei ght per day

Preferably, the range is from about t 10 ngl kg of body

@m@
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20 Hs

STEP A:
A mixture of o-anisidine (15.0 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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wei ght per day. The conpounds may be adm ni stered on a regi nen of | { July 2096
times per day. 28 7 July 2006 WO 03/040118 PCTI US02/ 35365 5 Optinmal dosages
to be adm nistered nay be readily determ ned by those skilled in the art,
and wi Il varPH¥MI8he particul ar conpound used, the npdePET/US02/35365

adm ni stration, the strength of the preparation, the node of adm nistration,
and the advancenent of the disease condition. In addition, factors
associated with the particular patient being treated, including patient

age, wei $t, di eMg8Qd, aridwevapbrated) TBhintesullingolid waswrdshed adth hexanetamd need to

adj ust “ dosages. Jhe, fol [.ow I t,f igd.in the :
under st andi ng ofa}ﬁgeévefw&f#ﬁ%'ﬁﬁgﬁéoe Q}eg;rﬁggaiaﬁtagé%ggghﬂg%(?ﬂghouI d not be
construed to limt irHaNMRBIOMHAECDOKEM3.8B (SSH)f 270 {s,iaH), B@6EhaBAS, Whi ch
follow thereafter. 15 EXAMPLE 1 2-%2- net hoxyphenyl ) - 3- phenyl -5-p-tol yl a
mno-f 1.2.4)th {-8#i{Azbi) 7.43(m. SshhpodRdd+21 0t 4 N TN NLS Br 20 STEP A A

m xture of o-anisidifg >OmBy*) 224. 8 nmol ) and sodi um am de (50 wt. %
suspension in toluene) (11.40 g, 146.2 mml) in anhydrous tol uene (200m)
was stif@ed for 1 hour at roomtenperature. To the m xture was added 25
benzonitrile (9. FWB 96.6 mmol ) and heated under reflux for 16 hours. The
reaction m xture was cooled and 1. ON HO (150 nml) was added to quench the
reacti on. Activated Aanixtune abN-anylbenkzaanidinel(8.0rg: 48t27ommol), qireparedaas iniStepr ed

roveh = 11 L5 i ShiebeRr el e B AL Y,
chl or of or m ( 3x1wasteatedlinaiee ceflak fed hoursi Thieayastionasixtilireé echsmoeledsariy dr ous
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, CDCl;3) ™ 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 resulting
solid was washed with anhydrous ethyl ether. The crude product was re-
crystallized from 20% water in ethanol to yield the product as a yellow 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
30



29 7 July 2006 WO 03/ 040118 PCT/ US02/ 35365 5 MySO4, and evaporated. Trily 2006
resulting solid was washed with hexane and dried over the vacuumto yield

t he product _as_a le white solid. 'H NWVR (300MHz, CDCI3) TM 3.83 (s, 3H),
4.79 (s, 2#?"’%’.“@8’?% 314), 7.04 (m 1H), 7.43 (m 3H). PﬁTé'és”f/EF,“éH) VB
(APCI, MH) 227 10 STEP B: A m xture of N-aryl benzam dine (3.0 g,
13.27mmol ), prepared as in Step A, and 4-tolylisothiocyanate (2.18 g,
14.60) in anhydrous chloroform (30 m) was heated under reflux for 16
hours. The reaction nixture was cool ed anflHi5 the sol vent was evapor at ed.
The resulting residue was purifiedAF |l agh col chromat ography with a
nobi | e phase of 25% hexane in dic / conbi ned fractions were
evaporated; and the resulting sol N8RS dNi ed. gr vacuumto yield the
product as a yellow solid. 'H NVR (300Mg 5) Tm 2.36 (s, 3H), 3.66 (s,
3H), 6.76 (m 1 H), 20 6.97 (t, 1H), 7.47-73% (m 7H), 7.47 (d, 2H), 7.60
(d, 2H), 8.20 (s, 1H), 14.18 (s, 5~BES, MH ) 376.29 STEP C. 25 To the
solution of thiourea (2.90 g, 7.7 ), prepareg-as in STEP B, in
anhydrous chloroform (15 nml) was skQw dded brom ne (438 |, 8.51 .nmmol).
After stirring for 16 hours, the solvent)was evaporated. The resulting
solid was washed with anhydrous ethyl et®dr. The crude product was re-
crystallized ng é%)vvater in ethanol to yield the product as a yell ow
solid. 30 "HN ¥% MHz, CDCI3) T 2.39 (s, 3H), 3.66 (s, 3H), 6.96 (d, 1
H, 7.06 (t, 1H), ™A afiktureSof@adisidinélf3.58, 810.0cdnmdH)andsodikng dmidd{50 k2. 40

(s, I HH M (ES, MA) .374.2 %2 ,
2- (2- met hoxyphgﬁ\ﬂ”fp gon %‘PM )12§%)Wér?ﬂn in anfydraus folugng (200mI) ;o) - 2.
i um Conpound #%4das stirred for 1 hour at room temperature. To the mixture was added 2-
10 methoxybenzonitrile (16 mi, 131.0 mmol) and the reaction mixture was then
heated under reflux for 16 hours. The reaction mixture was cooled and 1.0N

w

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

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

MS (APCI, MH") 257
20

STEP B:
A mixture of N-arylbenzamidine (15.5 g, 60.6 mmol), prepared as in

STEP A and phenylisothiocyanate (8.70 mL, 72.7 mmol) in anhydrous
chloroform (30 ml) was heated at 45°C for 16 hours. The reaction mixture was
25 h 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
31



30 7 July 2006 WD 03/ 040118 PCTI US02/35365 5 | CH3 STEP A A ni xt ur & iy 2006
o-anisidine (13.5 g, 110.0 mml) and sodium am de (50 wt. % suspension in
toluene) (9.40 g, 120.0 mmol) in anhydrous toluene (200ml) was stirred for
1 hour at rdEh30dthder ature. To the m xture was added 2 10PCT/US02/35365

met hoxybenzonitrile (16 m, 131.0 mmol) and the reaction m xture was then
heat ed under reflux for 16 hours. The reaction m xture was cool ed and 1. ON
HCI (150 m) was added to quench the reaction. Activated carbon was added
and the geacti oisTBXCure was filtered through a Celite pad. The pH of the
m xture was adjusted_to about 14 by addifLon,of 1.0 N NaCH (200 The 15
aqueous | ayer was ex??é&ogﬂ'%q]fﬁh'eq’fﬁﬁgg#'%ﬁ]%gﬂlm@@')rrp'}p.ea easc'Béﬂéﬁa@'

organi c. | ayer WapamhydesLsootisrofirhy(ds Mipwas S§6kly adubdepranrfie{ €18 mLh84.7gsul ting
solid was washed wi th hexane and dried gver the vacuumto yield the product

as a pal e whi t eMBoh.dAftestirrigador 1fhoyrspthe splvest s gvaporated. ythe sulting
N- | b 1 di : . :
eyl sot i ocy Soid W Refhed it ofRBirdus ALARIREE THE crlde Blodictuibie o 1)

phenyl i sot hi ocy . ) ]
was heall®d at 4&n6tafliged fronh2Qfbovataiie ethanet toarielditie prastughas 2 yellayvselid.and t he

sol vent was evapor atgd.;=&heul* ing residue was purified by flash colum
chromat ography with 'ggn(géf ﬁ‘e g%gég of 25% hexane in dichioronethane. The

combi ned fractions were evaporated and the resulting solid was dried over
gﬁf;urznogg yield the ﬁ)gllggvpn%tthg %r(?c S}elso&f\éc?oqsleldqier%, xe%?ésemtivg%%m%%uggs?’l !
of formula (1) of the present invention were prepared, as listed in Table 1.

15
TABLE 1
R N R4
| \>—N/
s R e
ID No. R’ R? R’ R®

1 4-methylphenyl phenyl H 4-methoxyphenyl
2 4-methylphenyi phenyl H phenyl
3 4-methylphenyl phenyl H 2-methoxyphenyl
4 4-methylphenyl phenyl H 4-methylphenyl
5 4-methylphenyl phenyl H 2-methylphenyi
6 4-methylphenyl phenyl H 4-chlorophenyil
7 4-methylphenyl phenyl H 2-chlorophenyl
8 2-methylphenyl phenyl H phenyi
9 2-methylphenyt 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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WO 03/ 040118 PCT/ US02/ 35365 5 STEP C. To a sol ution of thiourea (12-795.“912006
33.1 mmol ), prpeared as in STEP B, in anhydrous chloroform (15 nml) was

slowy added bromne (1.78 nL, 34.75 nmol). After stirring for 16 hours,
t he sol vent porated. The resulting solid was washgd,w hydr ous
et hyl et herwwﬁﬂéﬁg@ude product was re 10 crystallized from é'\(gs%/\?\s/g?g;r I n
ethanol to yield the product as a yellow solid. M (ES, M+) 390.1

Fol Il owi ng the procedures disclosed herein, representative conpounds of
s listed in Tahle 1. 15

TABLE 1 2 R a \ [/ TBRI| Rmciyipberyl | RO D N). RARRA  d-chiorapheny
14- et hyl phenyl 2 4-pet-hyl-phenylphamdtdphenyd
34- et hyl phenyl heﬂél Hp- re DBV PRRBRYY | 44-‘#&"9{% ph enprhe nﬁ‘FﬁQWPf’ﬁW'pkenyl
e St
ii‘zi‘ﬁ;{‘%'yr’i.‘ﬁzﬁ'yiwﬁhmwnﬁ@ﬁ’r@ﬁﬁﬁij‘;ggg?@m'{ Pher) DhRTREBRA phony!
132" ot iyl pheny| phbyl [ GBIy Preml | H | Zmethogpheny

18 4-chloropheny! phenyl H 4-methylphenyl

19 4-chlorophenyl phenyl H 2-methylphenyl

20 4-chlorophenyl phenyl H 4-chlorophenyl

21 4-chlorophenyl phenyl H 2-chlorophenyl

22 phenyl phenyl H phenyl

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 phenyil H 4-chlorophenyl

28 2-methoxyphenyl phenyl H phenyl

29 2-methoxyphenyt phenyl H 4-methoxyphenyl |

30 2-methoxyphenyi phenyl H 2-methoxyphenyl

31 2-methoxyphenyl phenyl H 4-methylphenyl

32 2-methoxyphenyl phenyl H 2-methylphenyi

33 2-methoxyphenyi phenyl H 4-chlorophenyl

34 2-methoxyphenyl phenyl H 2-chlorophenyl

35 4-methoxyphenyl phenyl H phenyl -

36 4-methoxyphenyi phenyl H 4-methoxyphenyl

a7 4-methoxyphenyl phenyl H 2-methoxyphenyl

38 4-methoxyphenyl phenyl H 4-methylphenyl |
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142- et hyl phenyl phenyl H2- chl or ophenyl 154-chl or ophenyl phenyl Hphenyl 7 July 2006
164- chl or ophenyl phenyl H4- net hoxyphenyl

174- chl or ophenyl phenyl H2- met hoxyphenyl 184-chl or ophenyl phenyl H4- net hyl phenyl
194- chl or opMENAOpHEhy| H2- et hyl phenyi  204- chl or ophenyi pheRGTHE2ERISr ophenyi
214- chl or ophenyl phenyl H2- chl or ophenyl 22phenyl phenyl Hphenyl
23phenyl phenyl H4- net hoxyphenyl 24phenyl phenyl H2- met hoxyphenyl
25phenyl phenyl H4- et hyl phenyl 26phenyl phenyl H2- net hyl phenyl

27phenyl phenyl HAf Chi@r opleR¥thokyphendt hoxy mhenyll phenylHHphengimethylphenyl

292- met hoxypheny| phenyl {H4- net hoxyphenyl

302- et hoxypheny| phamy| Ha-methbgyphehgny!  phenyl H 4-chloro phenyl

312- et hoxypheny| phenyl H4- net hyl pheny

322- net hoxypheny| phehy| Ha-methbyyphleayly phenyl H 2-chlorophenyl

332- et hoxypheny] phenyl H4- chl or opheny

342- met hoxypheny| phy| H22chlocoghenghy] 35#h88YIhoxyjphdhy| phenyPhfiYeny|

364- et hoxypheny] phenyl H4- met hoxypheniyl

374- met hoxypheny| phéhy| H22+eblorephgarenlyl  phenyl H | 4-methoxyphenyl

384- net hoxyphenylLpheny!| H4- WW% WE 33/ Ct—"ﬁ011{°h 1

PCT/ US02/ 35365 394-4fet hox31sherSANSA¥NY) H2- REERYI phejny | -methoxypheny!

404- nmet hoxy phenyj-phenyH-d-—chl-oro—phentyt n

414- met hoxyphenyll ;H@ng/l H22'€hlP5?p2§%ﬁglnyl 42§’-hgﬂ¥lor op her'f’yl pheﬁlmwﬁﬂ%ﬁﬂyl
46 2-chlorophenyl phenyl ‘H 2-methylphenyl
47 2-chlorophenyl phenyl H 4-chlorophenyl
48 2-chlorophenyl phenyl H 2-chlorophenyl
49 phenyl phenyl H 2-chlorophenyl
50 4-methylphenyl phenyl CHi [ 4-methoxyphenyi
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 phenyl H 2-chlorobenzyi
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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432- chl or ophenyl phenyl H4- met hoxyphenyl
442- chl or ophenyl phenyl H2- met hoxyphenyl

462- chl or ophenyl phenyl H2- et hyl phenyl
1o

482- chl or op‘ﬁg

504- nmet hyl phenyl phenyl CH34- net hoxyphenyl
52phenyl phenyl H2- net hoxybenzyl
54phenyl phenyl H2- met hyl benzyl

7 July 2006

56phenyl phenyl HZ-cdg or
584- net hoxyphenyl! 4- net

594- et hoxypheny| 4gret

604- met hoxyphen

614- met hoxyphenyl &7ret
624- met hoxyphenyl 4- net

634- met hoxyphenyl 68ret

644- met hoxyphenyl 4- net
PCT/ S2/ 35365 |6589met

662- met hoxyphenyl 4- ne
672- met hoxyphery!| 40met

682- met hoxypherpyl4-ne

692- met hoxypheny

702- et hoxypher-y-l—-%rinwet

DemébxyphéniEl Bompplyihghd- hetHoXy phenghémhenyl
hoxyphenyl H4A- net hoxypheny
oxyetheypheRy e ubrasthpiphenyl H 4-methoxyphenyl
| 4- net hoxyphenyl H4- net hyl phenyl
h2xmethexypheByl nedhmethiiphghyl H 2-methoxyphenyl
hoxvohenvlkm-dploerhenvL
h2>methexypheltyl chemetplighgmy! H 4-methylphenyl
hoxyphenyl H3- pyridyl 34 7 July 2
ha:methexyphanyldt Ayngtheavenyhenyd 2-methylphenyl
yl phenyl H4- ndt hoxyphenyl
hdmataexyphenyiet frhSipYeRgNYl | H | 4-chlorophenyl
hvl nhaenvl HA t hyuyl nhanal
| 41 et ngritasxyPRe Y fiprgiRgRbeny! | H [ 2-chlorophenyl
ozl ol LI AL " alanasl
" Z-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-methoxyphenyi
77 2-methoxyphenyl |2-methoxyphenyl H 4-methylphenyl
78 2-methoxyphenyl |2-methoxyphenyl H 2-methylphenyl
79 2-methoxyphenyl |2-methoxyphenyl H 4-chloropheny!
80 2-methoxyphenyl |2-methoxyphenyl| H 2-chlorophenyi
81 2-methoxyphenyl | 2-methoxyphenyl} H 3-pyridyl
84 phenyl phenyi H benzyl
85 2-methoxyphenyl |[2-methoxyphenyl] H 4-bromophenyi
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-methoxyphenyi)-3-(2-methoxyphenyl}-5-phenylamino-{1,2,4]-thiadiazole

Compound #89

35

452- chl or ophenyl phenyl H4- net hyl phenyl
472- chl or ophenyl phenyl H4- chl or ophenyl
H&ny! H2- chl or ophenyl 49pheny|pheny|H2-CHF§W8$H%$W§
51phenyl phenyl H4- met hoxybenzy
53phenyl phenyl H4- net hyl benzyl
55phenyl phenyl H4- chl or obenzyl

118



712- met hoxyphenyl 4- met hyl phenyl H2- chl or ophenyl| 7 July 2006
722- met hoxyphenyl 4- net hyl phenyl H3- pyri dyl 732- net hoxyphenyl phenyl H3- pyri dyl
742- met hoxyphenyl 2- met hoxyphenyl Hphenyl

752- met hoxy pM@As/#911%et hoxyphenyl H4- met hoxyphenyl
762- met hoxyphenyl 2- met hoxyphenyl H2- met hoxyphenyl
772- met hoxyphenyl 2- net hoxyphenyl H4- net hyl phenyl
782- met hoxyphenyl 2- met hoxyphenyl H2- et hyl phenyl

792- met hoxyphenyl 2- met hoxyphenyl H4- cbhor ogbﬁgyl '
802- net hoxyphenyl 2- met hoxyphenyl H2 grophenyl

84pheny| Hoenzyl
852- met hoxyphenyl 2- net hoxyphenyl H4- bronogbeiy|

PCT/US02/35365

Nenyl
{00685 net hyl phenyl
fluoro phenyl EXAMPLE 3

872- met hoxyphenyl 2- met hoxyphenyl H2-

882- net hoxyphenyl 2- net hoxyphenyl H3

2- (2- met hoxyahenyi ) - 3- ( 2- net hoxyohd 5-ahenyl am no- (1. 2. 41-t hi adi azol e

Conpound 5#89 35 7 July 2006 WO 03/040118 02/ 35365 5 -OCH3 To a

solution of the Com%fyﬂs&&mﬁgeenﬁmb&;@ﬁn@paaé&[\fﬁma@iabes éf Exhnfiid 29, 2. 36
c

mmol ) i'n anhydrous chloroform (1 was adde hl or osucci ni m de (326
ng, 2.71 mol). (7198152636 mmohiik aphydrogsschiprgfors (10rrek) waspdded Nour s, and

then stopped andpashed: twiieq 2945BI N BaciBnM 8 LB hén bitved. as

dried over magnesium &l iate %%%h{éhe remal g solvent renoved under vacuum
to yield the ti tf¢re1ﬁahmfa@nda&bea stapiped ,and/!ya(sgggi twige withoaqueoBs NabiG O The
procedungs di sclosed RGEALAs dfEPbR FIGHebf SAFREURG 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 (il) of the present invention were prepared, as listed in Table 2.
Table 2
RA 4
o N /R
=
RY N—g '
1D No. R’ R* R*
82 4-methyiphenyl phenyl phenyl
83 4-methylphenyl phenyl 4-methoxyphenyl
89 2-methoxyphenyl | 2-methoxyphenyl phenyl
90 2-methoxyphenyl { 2-methoxyphenyl | 2,6-difluoro phenyi
91 2-methoxyphenyl | 2-methoxyphenyi 2-chloro-6-
methyiphenyl
92 2-methoxyphenyl | 2-methoxyphenyi | 3,5-difluoro phenyl
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15 of formula (11) of the present invention were prepared, as |isted’i'§!y 2008
Table 2. Table 2 2 RN RL fRL N RL~N~S> I D No. RR

824- et hyl phenyl phenyl phenyl 834- et hyl phenyl phenyl 4- met hoxyphenyl

892- met hoxy ke P349Lget hoxyphenyl phenyl PCT/US02/35365

902- net hoxyphenyl 2- met hoxyphenyl 2, 6-di f|l uor o phenyl

912- net hoxyphenyl 2- net hoxyphenyl 2- chl or o- 6- net hyl phenyl

922- met hoxyphenyl 2- met hoxyphenyl 3, 5-di fl uoro phenyl 36 7 July 2006 WO

03/ 040118 PCT/ US02/ 3 5 Unless ot i not ed, NVR spectra nmeasur ed
2 SvReent, WNB BRCTE s aneasiaed fo g Blifel

on a BruRer Avance
nol ecul ar  wei gh&v%n&@taeo WNMRJS tﬂ@ﬁwe@eﬂ\ﬂlﬁﬂ@m%h@‘s@h@bﬁoﬁméﬁuﬁ?t r ospr ay
mass spectroneter, as listed in Table . 10 TABLE 3 I D NoMN 1 (as +ion) MV 2

(W Br-)Meas. MAweighis wersmezonred. L@'mwlqremas BE platfsmaelegtrospiaymass 74, 3
4358. 49438. 3935%1,% é%ﬁ%e59a§el§ fbgés,gbfe $378.91458. 81378. 1, 380.3
) 2 8344,

7378. 91458. 81378 46474, 36344. 3
10 TABLE 3
IDNo | MW 1 (as +ion) MW 2 (w/Br-) Meas. MW
1 374.49 454.39 374.0
2 344.46 424.36 344.0
3 374.49  454.39 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 42436 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 3782, 380.2
14 378.91 458.81 378.2, 380.2
15 364.88 444.78 346.2, 366.2
16 394.90 474.81 394.1, 396 1
17 394.90 474.81 394 .1, 306.1
18 378.01 458.81 378.2, 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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0374. 49454. 39374. 2 10374. 49454. 39374. 2 11358. 49438. 39358. 3 7 July 2006
12358. 49438. 39358. 3 13378. 91458. 81378. 2, 380.2 14378.91458.81378.2, 380.2
15364. 88444. 78346. 2, 366.2 16394. 90474.81394. 1, 396.1 17394. 90474.81394. 1,
306. 1 18378VOI¥E81181378 2. 380. 2 19378. 91458, 81378, 2, 38(P CI/US02/35365

20399. 32479. 23398. 1, 400.1 21399. 32479. 23398. 1, 400.0 22330. 43410. 34330. 3
23360. 46440. 37360. 3 24360. 46440. 37360.3 37 7 July 2006 WD 031040118

PCT/ USO2135365 25344. 46424. 37344. 4 26344. 46424, 37344. 3 27364. 88444, 78364. 2,

g?g'?i..igigg: 383‘7‘2;3 3PP 4945?%% M 5333394 %‘%4 81§SZ ?ﬁggaél

34394. 90474. 81394. 1| 3. 1| 3536044640, 3[7360.42435390. 49470.3340. 3

37390. 49470. 39390. 3—75 364.86 44478 364.2, 366.2
28 360.46 440.37 360.3
29 390.49 470.39 390.2
30 39049 470.39 390.2
31 374.49 454.39 374.3
32 374.49 454.3 374.3
33 394.90 474.81 394.1, 396.1
34 394.90 474.81 3941, 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 47481 394.2, 396.2
41 394.90 474 81 394.2, 396.2
42 ~364.88 444.78 364.3, 366.3
43 394.90 474.81 394.2, 396.2
44 394.90 47481 3942, 396.2
45 378.91 458 81 378.2, 380.2
46 378.01 458.81 378.2, 380.2
47 399.32 479.23 398.1, 400.1
48 399.32 47933 398.1, 400.1
49 364.88 444.78 364.2, 366.2
50 388.51 537.58 3883
51 374.49 454.39 374.3
52 374.49 45439 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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38374.
41394.
396. 2
46378.
400. 1
52374.
55378.
56378.
59420.
62424.
65374.

49454. 39374. 3 39374. 49454. 39374. 3 40394.90474. 81394. 2, 396.2
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2| -66404-6148442404—>
R G 30 500.42 4201
59 420,51 500.42 4201
60 404.51 484.42 4041
61 40451 484.42 404.0
62 424.93 504.83 424.0,426.0
63 42493 504.83 424.0,426.0
64 301.47 471.38 391.0
65 374.49 45439 374.2
66 404.51 484.42 4042
67 40451 48442 4041
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 48884 408.1,410.0
72 375.47 455.38 375.2
73 361.45 44135 361
74 390.49 470.39 390.2
75 420,51 500.42 4202
76 42051 500.42 4202
77 404.51 484.42 4041
78 40451 484.42 4041
79 424.93 504.84 424.1,426.1
80 424.93 504.84 424.1,426.1
81 391.47 471.38 3911
82 343.45 3443
83 373.48 3743
84 344.46 424.36 3443
85 469.38 549.29
86 4265 506.4 426.3
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0518. 9438. 3,
9438. 3, 440.3
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426.2
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89 389.5
90 425.5
91 437.9
92 425.5

EXAMPLE 4
Melanocortin MC-4 Receptor Binding Assay
Melanocortin '[MC-4]-membrane [purchased from Receptor Biology Inc]
was coupled to wheat germ agglutinin coated polyvinyl toluene-Scintillation
Proximity Assay beads [purchased from Amersham Pharmacia Inc.] for 30 min

- at 25°C. Into each well of a 96-well Opti plate [purchased from Packard, CA],

2.5 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'
(1.5 pL) at 1TmM in 30% DMSO-50mM HEPES, pH 7.4 buffer was added to
separate wells on the plate. Radioactive ligand **I-NDP-melanocyte
stimulating hormone [NEN, 2000Ci/mmol] was added to each well (48.5 ul_ per
well, 40 pM final concentration). The plate was then sealed and let stand for 16
hr at 25°C. NDP-Melanocyte stimulating hormone peptide and a-melanocyte
stimulating hormone peptide [purchased from Palomar Research Inc, 1 uM]
were used as reference inhibitor compounds to define non-specific binding (N).
Total binding (T) was defined using 30% DMSO-50 mM HEPES,- pH7.4
buffer. Bound radioactivity for each well (Y), measured at counts per minute
(cpm) was measured in a TopCount [Packard, CA]. Percent inhibition was

calculated as:
[(MT=-Y)/(T-N)]*100%
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Mel anocortin [ MC-4] - nenbrane [ purchased from Receptor Biology Inc], wgtg

coupl ed to wheat germ agglutinin coated pol yvinyl toluene-Scintillation 10

Proximty s (purchased from Amersham Phar maci a | nc for 30 mn

at 25C. In?yegsé'ﬁgl Il of a 96-well Opti plate [purchased PEthﬁf’g’éféar d, CA],

2.5 pg of menbrane and 0.25 ng of beads were mxed in a volune of 100 L

nmedi a. The nedi a was 50mM HEPES, pH 7.4 containing 0.1 % bovi ne serum

al bumn, 2 mM CaCl2, 2 nM MyCl2 and protease inhibitors. Test conpounds 15

(1.5 1) 35{ 1 mMin 30% DMSO- 50" HEPES, gdApmPi4 Huf fer was added to separate

wells on the plate. Radioactive |igand IZ5I-NDP-nel anocyte stinulating

hor nrone [ NEN, 2000G / nmi genasige thong eCAMPLStimulatipnassay| | , 40 pM

final concentration).,The plate t hr at

250 NDPL Ml anocyt o SN BPFRS MEEATRECeiBSRp s B8 hurtdn. Heiocbin 144

stinul ati ng hor nieseptoewetedfovpus confemct imalRavalimaltufécsiate. cThd gowth pM

were used as reference inhibitor c ounds to defin on- s I £]c binding

(- “Totar bl ndnPRuTHeS BEcRieed ABR K EP bR DRESED SR EPEK S AqHoR.

buf fer. 4gound r adigepedrhyolindsiwéreegbd Wivklld dba 96waR plR6. NDFEfEMfocp® M nute

(cpm was neasured in a TopCount [Packard, CA]. Percent inhibition was .25

cal cul ated as: [stimulatimg hormgne pgptide (1108byaaddes tpyhe positivecomtra aeliss

PCT/ US02/ 35365 : 3 ' ' ] S 3 hyl at i on
%rﬁé%%ﬁ!n‘ﬁléco%%f P«%nﬁ%‘é@%b K}SBEE%‘? RICS Bpgéndgcdgrnﬁwl n'?l ﬁ\%%r?fh

assay Human Bowes neFanonma cel ['s expressin uman ne
receptor were grioWbuffes. Jiwefplaterwas incutmteiatd°C and| 5% GO plan3. mifindThgr owt h

di di ded ' | ution.
10 Tost conpoundePetp Bt yad FREaR g BEReRORER pasheR e RBEMaBKEnocyt o
stinmul at$ ng hor soltiomeRthadel (8D% A5 mh$ wad deded to eduh wels ahd e platdsiwéreve! | s
7 butter The monbred A8 el BRI TS AME, Fotens e mEgrusg Yand hene ©
super nat ant was NgiNsElasitjtateadit{NEN. pahélanvertin vexeptod agvhistisddfifeliagla tesfl5

solution. Ethanol (80% 0.5 nL s added tq e wel | nd, the plates were
compound whicg' resv)lte%n an 9ncrease0m ciﬂ% product?on in tnis J?ssay; ‘

20 EXAMPLE 6
G-protein Activation Assay

For each assay, membranes expressing the melanocortin MC-4
receptor (5 pg) were incubated for 5 min at 25°C with 0.5 nM *S-GTPyS in 100
pl of 256 mM HEPES buffer, pH7.5 containing 100 mM NacCl, 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 **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 25 mM HEPES, pH7.5, 20 mM MgCl., protease
h ihhibitors. 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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i ncubated at 4C for 30 mn. Cyclic AWP content was neasured using t WeJuINE2RO06
Fl ashplate kit [NENI. A nelanocortin receptor agonist is defined as a test
conmpound which resulted in an increase in cAMP production in this assay. 20
EXAMPLE 6 YPPYMEIR Activation Assay For each assay, nenBB€RNSE/3SEr essi ng

t he nel anocortin MC-4 receptor (5 g) were incubated for 5 mn at 25C with
0.5 nM 35S-GIPyS in 100 L of 25 nmM HEPES buffer, pH7.5 containing 100 nM
NaCl, protease 25 inhibitors, 0.5 M GP, 5 mM 2-ner capt oet hanol, 1 mMv MyCl 2
together with test conpound, | M of NDP-mnel anocytg géi rrgéa_ti_n hor nbne or a
conbi nat Pon of MERsKEAdIAG JRRCoy Rgckardh NaBsRREe aRCtR b'ESng‘(ﬁrﬁ. Basall
35S- GI'PyS bi ndi _ I y ni ng 30%
DVMb0. The react %ﬁ“%%ffgr%?ﬁé$wg%'ggﬁﬁgﬂggp Bg@a%%ﬁ%ff%%@gﬁx ‘nat i on
buffer containing 25 mM HEPES, pH7.5, 20 mM MgCl2, protease inhibitors, 100

pM GDP, 100 M GTP, 2- mer capt oet hanol wi t en o % di gi tonin,
0. 2% sodi um deoxycﬁ?%fﬂdﬁ‘ﬁ‘c@x 5% NP- 40) . 'J‘%é‘ %g‘r?gﬁr@ﬁg‘ég\‘é)?'y sol ubi | i zed
for 30 minutes at 25C. The 35S-GIPyS bound ifsmanppreicipitatedasy anti- Gas. ‘

i mmunopreci pitated using anti-Gas (0.5 g) that linked 35 to anti-rabbit 19G
protein A conj ugat ¥prespeciigohinding NSBhct T vi tMeafepm immupeprecipieleds 10 TABLE
4 1D No.I1Cso M4 (pM 1C50 M-4 (nM (Fi | t pahbRpdi(ShN 1gEL- 1174 21. 5234

30. 7159 4inactive297 51.3207 62.5293

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 MC4 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. ICs0 MC-4 (uM) ICso MC4 (nM)
(Filtration) (SPA)
1 1.1 174
2 1.5 234
3 0.7 159
4 inactive 297
5 1.3 207
6 25 293
7 2.2 218
8 14 201
9 1.1 217
10 23 130(90)
11 24 243
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nmeasured in a Topcount [Packard]. Non-specific 35S-GIPyS bi ndi ng was

defi ned by - i mmunopreci pitated by normal rabbit | . Basal
bi ndi ng (B) ‘r’nﬁsgg%gi fic binding (NSB) Specific basal bi nﬁé&? & Comin
each well Net cpmin each well (N) % stinulation Mean counts/ mnute (cpm
| mmunoprecipitated by anti- Gas. Mean cpm i mmunoprecipitated by nornal
rabbit 1gG B-NSB C CNSB [(N -SB)/SB] x 100% The procedures descri bed

above for the nel anocorti M TECTEP Hsql Tepear gRsdigBlet N€ | mel anocortin
MC-3 receptor. Follow ng the progedures escribed. representafi ve conpounds
of the present invention Wwert8tepgted foB4 binding in tB47M> and / or MC3
assay, as listed in Tabl e4—~424—Fty—2006—WO-O03-0404+35PEcH-U$502/ 35365
12i nsol ubl ei nsol ubl e 133. 434" 145. 6234 5° 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

3as 159

39 146

40 133

41 483

42 482
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43237 4489

43 237
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 : 155
73 725
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72 194
75 103
76 332
77 44
78 99
79 16
80 378
81 672
82 15 826
83 19 833
84 82nm
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EXAMPLE 7

Rodent Feeding: Food Intake in Food-Deprived Rats (MC4)

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) duringfthe 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% methyicellulose-0.4% Tween 80, or intraperitoneally as a
solution or suspension in PEG 200; compound concentrations typically ranged
from 1 mg/kg to 100 mg/kg, preferably from 10-30 mg/kg. Food intake was

25 measured at 2, 4, and 6 hours after administration by weighing the special jar
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EXAMPLE 7 Rodent Feedi ng: Food I|Intake in Food-Deprived Rats (MZ>-4) Ml e
Long- Evans r\g%)s &%80- 200 grans) were housed individually and maintained on
a once- a-day” PE¥UPHY schedule (i.e.10 a.m until 4 p.m) RETUNYEI6I0 days
followi ng quarantine to allow the aninmals to acclimate to feeding on
powdered chow (#5002 PM Certified Rodent Meal) during the allotted tine.
The chow was made available in an open jar, anchored in the cage by a wire,
with a ngtal fol : ' it A ' : t S
el | bl B o | | i iing b Boloh e Sfpetindri 2 2@a§@ﬁ$§@gﬁm‘%@t b et na.
At the end of templetoniafgheexpenithendralianimalsaveregivenrs ene-mwegk syashout a t est
conmpound or vehi cI.ed %ﬁhi cle,.and test conmpound were adm ni stered either
oral ly (5 mkg) P&H9d REIOT? 5185809 o the experinment, subcutaneously (1 mikg)
30 mnutes prior to 20 the experinment, or intraperitoneally (1 mJkg) 30

m nutes prior to the xperinment. Test cq upds were adm nistered orally as
a suspension in aqugﬁ'g@%! %%Hﬁmfec ?ﬁcuggfgég?)‘f%%’?m%{"%ﬁpfﬁ‘e

i ntrapefptoneal lyyesdft MvertivhWer@testid UAGAREUSE te éffecDhitfoddlntake IPRILESH rats,
concentrations typically ranged from 1l ng/kg to 100 ng/ kg, preferably from

10- 30 ny/ kg. Fodalistedixtaliadapd Greasured at 2, 4, and 6 hours after
adm ni stration by wei ghing the special jar 45 7 July 2006

TABLE 5
1D No. [mg/kg), | Food Intake | Food Intake
Route 0-2 hrs . 2-6 hrs
PEG-200 ip 8.25¢g 13.38¢g
1 10y, ip 7.29g 8.43¢g
15 Table 6
ID No. [mgl/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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WO 03/ 040118 PCT/ US02/ 35365 5 containing the food before the experi me L ARPs

at the specified tines. Upon conpletion of the experinent, all aninmals were
gi ven a one hout period before re-testing. Follow t he procedure
descri bed ab%?’(m@@?ect conpounds of the 10 present inventd |‘3%"§Ré/i’%’ fested to
measure the effect on food intake in fasted rats, as listed in Table 5 and
6. TABLE 5 I D No.[ng/kg], Fopd | nt ake Food I nt ake Rout e0-2 hrs2-6 hrs

(P:Ee(a}négo: ﬁ8l E)SNglgo ;)egoga?l n]t ;ke Ia:oaj'pg\r)ltike 02§Bhrs %Vélgr%%rs (Oa/;]gﬁ/cl'l'n
Cont r ol po00 PEG 20D Cont39l 1 p00{110i0, pp- 11. 60%4@T. 00% 130,3g00- 21.]2- 6. 7 8410,
i p-7-24.5 8410, ipB~9-17-8 8430} po 732 2640 —ip-12. 43232730,
i p-27. 4-29. 1 2930. | po- 2638-3.7 29103 - 63. 3- 7097 . 521

31 1, po 1.2 19.5

32 10, ip -29.6 -60.2

32 30, po -12.5 -15

32 10, po -20 -1

32 3, po -11.5 31.17

32 1, po -13.8 26

34 10, ip -38 -72

34 30, po -7.5 2

34 10, po -1.3 -6

49 30,ip -20.6 -21.2

:H
EXAMPLE 8
Neurite Cell Outgrowth Assay
Cell Culture:
Dissociated hippocampal and cortical cell cultures were established
{J 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
'S 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 1m! fresh HBSS with a
) fire-polished glass pipette. Dissociated cells were seeded at 30,000 cells/well
onto poly-D-lysine coated 96-well plates (Collaborative BioScience). Each well
contained 100pl of Eagle’s Minimal Essential Media (MEM; Gibco)
supplemented with 26mM NaHCO; (Sigma), 56mM glucose (Sigma), 15mM
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i p- 29. 6- 60. po-12.5-15 3210, po-20-1 323, po-11.531 17 321, po-13.826
3410,ip-38y%3&§%g6? po-7.52 3410, po-1.3-6 4930, ip-20.6FETUSAIFESA\PLE 8

Neurite Cell Qutgrowth Assay Cell Culture: D ssociated hippocanpal and

cortical cell cultures were established | fromenbryonic day 18 rat fetuses
as descri bed ttson P,., Barge .S. W, Begley, .J,. and. Mark 2 J.,

Vot hods. Cel | REIPIEma)ogmlsodiivn Pyadatesiingl 1. PRl GHltanioR St ey o
cesarean sectiRphédtanadivatiiiaial boViRe 680 nefvdrh0.001H genemiibiat | zed with
hal ot hane accor.di ng,to t he AVMA Panel on ut hanasi a. Pups were decapitated
and the brai f¥f3ledeignsio(rtd 7 4hdCpellsvvets allowedtppiach, far24hdp alyANdieds| anced
Salt sol uti oy 205 ml HeRC | cted out
and pool ed ~a?go¢|§?’§80?6 t sgsotg-g-g%tr%%sé. i ssuetr waseﬁfr?y.f)ﬂse?ﬁ?tzu\e%ﬁ?gg ‘?@Em n
(1ng/ M trypsspiratessnd\wgchimgegtwith) frestr medie@veiyt hdaéysssh HBSS, i ncubated in

tryplsl'bn inhibitor (1 ng/m; Sigma) for 5
Assay:
. Twenty-four hours after plating, cultures were treated with vehicle
' (PBS+0.1% BSA), alpha-melanocyte stimulating hormone (a-MSH) or test
compound (diluted in DPBS). Each treatment condition was run in
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 welis (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 Cytofiuor 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

0 compound not tested / response not determined.
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mn, rinsed again with fresh HBSS and then triturated in 1 m fresh FHE8ly 2006
wth a fire-polished glass pipette. Dissociated cells were seeded at 30, 000
cellstwell onto poly-D-1ysine coated 96-well plates (Collaborative
Bi oSci ence) WEgsdHom®l | contai ned 1001 of Eagle's M ni nal PESR&#HISHS Medi a
(MEM G bco) supplenented with 26mM NaHCO3 (Sigme), 56nM gl ucose (Sigm),
15mM 47 7 July 2006 WO 03/ 040118 PCT/ USOZ/ 35365 5 KC (Sigma), 1nmM sodium
pyruvate (Sigma), 1.1mM L-gl utam ne 10% Wﬁh\// v) heat-inactivated
fetal bdvine serum (Hycl one), anﬁ‘\@- @1 g@ﬁt%@ sul fate (Sigma) (pH
7.4). Cells were al lfowed atta TOTT C 5% CO2
i ncubat or before experi rrledn 8 trka 'P‘Ehfﬁg%ﬁge?:ﬁﬁ turgsrr%emspl rated and
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1: 1000 dilution of P-2 7n antifbody di Nwent (2yned)). 11%egati ve contr ol
wel | s were incubat ed—i-A—anti-body-diluent—alone- 2 gnal was
deternined by blank| wells8(cell{free) i Mlubated|with of?% thout] 5 antibody.
Cultures were rinsed agaig w th|DPBS angat nen plfaced rigafraorgscein for 1
hr (FITC, anti-nous 1 sorbed: 1-50 diljution in DPBS; { Vector
Labs). Cultures werfe rins®d a final tinE%wi th DPBS andit%e pl atles were then
read on a Cytofl uor[=4666 {1i UOTE$TETICE pg'%ﬁe reager |\|e+ﬁg,1 g—out]gr owt h

12 28% 20%

13 28% 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%

49



was expressed as percent change fromcontrol (vehicle). 1) Select ed7Ju'y2006
conpounds 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
t he vehi cl ev@8¥pOH8e. Al |l conpounds were screened at 50nNECT¥R23Fpbr evi at i on
NA i ndi cates no change / not active; the abbreviation ND indicates a i
conpound not tested / response not determned. 48 7 July 2006 W031040118 5

TABLE 7: Neurite Oytgrowth PCTI[IS02/ 35385 | D NorHi-ppocanpal- | sCortical
Cel I's Vehicl e19%1% 16%\1A2318(Vd.8’/0 317‘%23”/6‘420(%?1% 525%9%23%?400 7NA11%
8NA12% 9NANA 1070/6.1'97“111'9‘%0"70“1'2'2'8‘720’/0 NRITEZ% L2307 IRpal 518731 % 168%1.8%
178%47% 1817%17% 1922%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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201790NA 21279%2% 22NA30% 2310920% 2410%.6% 25NA23% 2616%47% 2717%6 29 J8NZXE,
49 7 July 2006 WD 03/ 040118 PCTI U502/ 35365 29NA8% 30NANA 31NAL16% 32NA6%
33NA21% 34NA22% 35NA28% 36NAL6% 37NA26% 38NANA 39NAND 402690NA 41369%%%
422690NA 433YW9SFUOMEL304 9% 45469R5% 4640%4.9% 4720%4.3% 48NRETYHS02/35365

60 66% 14%
61 66% 17%
62 13% 13%
63 20% 17%
64 | 22% 12%
82 14% 15%
83 1% 9%
84 ND 7%

The data above show that cultures treated with select compounds of the
present invention resulted in a significant increase in neurite outgrowth as
measured by MAP2-FITC immunofluorescence. A comparisoh between the test
compounds and a-MSH indicates that many of the test compounds were

10 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

15 in vivo Facial Nerve Compression Model
The ability of test compound to provide neuro-protective or neuro-

regenerative effects was investAigated 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
20 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%
isofiorane for induction and 2% for maintenance during the surgical
25 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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4916%51% 50469MNA 5174%28% 52659%NA 536790NA 544590A 551990NA 56330A 57098X 2006
587294.0% 5961921% 50 7 July 2006 WD 03/ 040118 PCT/ US02/ 35365 6066%.4%

6166%4.7% 6213%4.3% 6320%4.7% 6422%1.2% 8214%45% 8311%9% 84ND17% 5 The data
W08 ures treated with sel ect conpounds of PERUSIYRSESent

above show t
invention resulted in a significant increase in neurite outgrowh as

measured by MAP2- FI TC i mmunof | uorescence. A conpari son between the test

ot oS t oo RERE SE SR T SURh b BreP ool BN ARt FE S
tested. In aditetfolowing encrphologitaitdbmotrasiities aspaniatdd withthé fyretionalldeditit ve

effects on neurite outgrowth I n hi ppocanpal or cortical cells. 15 20
were observed:

(1) an increase in the number of perineuronal glial cells in the facial
nucleus of the lesioned side, with the increased observed to peak around D3-6;
10 (2) a thinner myelin sheath and less myelin basic protein staining in the
compressed facial nerve approximately one week after the lesion; e
- (3) morphological alterations around the N-M junction and whisker

follicles regions and gradually degeneration of motor neurons in the facial

nuclei.

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
compounds 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), aé listed in Table 8.

35
TABLE 8
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EXAMPLE 9 In vivo Facial Nerve Conpression Mbdel The ability of tes{July2006
conmpound to provide neuro-protective or neuro- regenerative effects was
investigated in a facial nerve conpression nodel. Facial nerve notor axons
ari se excl ¥ BEII¥ r om neurons within the pons in a wel PCHESI23E¥5nucl eus.
Faci al nerve conpression results in retrograde reactions proximal to the

| esion site and Wl l erian degeneration at its distal part, which causes

di m ni ghed whi sker novepent on%t ﬁ Ies oned m%eé I\/E}I e Lon -Evans rats
(150- 180 g) wer EuBgiaghResover of W iskeLioveragr afiek QEAlASMINIIaten BF and 2% f or
mai nt enance during G&?&}Hﬂﬁ%nmw}f&ﬁwm&e&@ﬁpféﬁf@h Ngdd1al nerve was

exposed and conpressed with forceps for 30 sec at its exjit fromth
styl omast oi @ foranen. The | of t f aci al nerﬂefma!;ReQMWoperat ed and derved as

an internal {control. Nerve Fo egst et nmuscl es,

hence the rdduced whi sker npv nt oq]‘?he 5?‘? Jult)r;1 006% dS/@ﬁl]B

PCT/ US02/ 353 Qﬁ"éi,,dr@@ls}med S d¢ooWri cH00 s |obseg vdqd 100medl apel'y afger |recovery
¢ SLidtder

from anest hesiLa Th oll roholodical-abdnormelitiecs led with

t he functlonéﬂeh@éﬁlmt werle o seg&ﬁiu ) 288 4 r{cFaBde] BA4h of

perineuronall glial cells in the facialg nu % e | onjedg s d¢, with
the i ncreaséd observed to peak ar ung'8 qﬁo 1't2h thlﬁrﬁﬁer n’?/gh sheat h

and | ess ny¢ktMSHasi ¢ prot di 2.Gtai n241§:u' n 608 1cq rm&ﬁseQBﬁéEI aloer ve
approxi mately one week aftdr wh eS| 0, (3 onp QI odi C%| allterati pns
around the N-Mjunction and Bsker 13 1} ci2 ? gla |1

degener at i oNCipd#@10r neurgns g n hg.gfm ag7.8utigas + IS 1604e {RyaVpr
' anest hesi a, the rats were rjandom y divided into|l grouds for ¢glosing W

vehi cl e, aI\/S@ 4§87%kst conpqund, W th38 api n8Ps perd.7 grjoup0 apsi9.s. t. .
70ugl each 4 USEd—ay a @POS| T Re. COT B CHRRGT dosed
p.o. at 20 dbl for 14 dayds). Reg’;éoifa |%5n?ci)f %wv%i'sg%;%mover%‘%t was
moni t or ed de(1697%f)t er the ¢peration 48inf &9 cfi 1&8i g:

y from
th

EXAMPLE 10
in_Vitro Assay: Measurement of requlation of sebaceous lipid synthesis.
10 STEP A: Preparation of a feeder layer

Semiconfluent cultures of 3T3 mouse fibroblasts (Swiss Albino mouse,
ATCC CCL-92 ) were treated with mitomycin C ( 4ug/ml) for 3 hours,
trypsinized and seeded at a density of 2.5x10%9.5 cm? tissue culture plate in
Dulbeccos Minimal Essential Medium (DMEM) containing 10% Colorado Calf
15 Serum, PNC (100U/ml), STM (100ug/ml), L glutamine (0.3mg/ml), sodium
pyruvate (1mM) and nonessential amino acids (100uM). The celis were
incubated at 37°C for 24 hours prior to their use as a feeder layer for

sebocytes.

20 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%

25 serum for 20 min at 37°C. The tissue was then placed in 0.3% trypsin/1%
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(1) frequency of whisker novenent on the | esioned side relative to thidly 2RQ6
opposite side (sham operated) which served as the baseline control (2)

sem -quantitative neasurenents (0 to 4+) on strength of the whisker

nuscl es, ch¥PIP¥Bzed based on observation of the per cerREJES%pS5fdbved 25
whi skers, muscle tone of whisker nuscles, and the position of the nose. For
all observations, the experinental design was blind to the behavi oral

Conpounds, oot EheShndlE Hte L Salir BETR (RN e RaloMY .30 o
whi sker nuscl ¢histincatvation the celieewbresgemtigdcrapied from thertisaue th Growthenedionc! e

o ey cont hae(GH) intaiing TREKFE L2 ki MutlBdalhsdpBlemanisd wik s Bedty "l - c"
Table 8. 35 TiBbivated2BE, 3% Heal HRetVAR0 BLABASERINPESL)SAM 26a6Mm 5 Funct i onal

Recovery of Wi sker Mvenment after Oral Administration of Conpound #31 and

#84 in Faci al PYuyate epidgrmat grawth facten (10eg/cdh insptin 61Qugy/mik bydoeatisoma 3D1 4

Unl esi gmed Si . Vehi 7 4. 91. 3

L 9959, RS AL R GO v ik’ 3
Cells so obtained were filtered through nylon mesh (100u pore size), '
centrifuged at 750 RPM, re-suspended in GM and counted.

STEP C: Cuitures of human sebocytes
15 Resultant cells from the above isolation procedure were plated on the

373 feeder layers at 2x10%9.5cm? in growth medium and maintained at 37°C
and 5% CO- for 3days (Phase I). Following the initial growth period they were
transferred to a transition medium (TM) that consisted of DMEM/F12 media
- supplemented with 1TmM sodium pyruvate, insulin (10pg/ml); transferrin
20 (6.7ng/ml) and selenium (5.5ug/ml) (ITS), 2% heat inactivated FBS and 2%
‘heat inactivated human serum as well as +/- cholera toxin (ch.t.) (100pg/ml), L-
glutamine and antibiotics (Phase 1l). - Three days later the cells were changed
to differentiation medium (DM), DMEM/F 12 supplemented with ITS, 3,3',5-
triido-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 Ill).

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
Ill. Two criteria were used to evaluate the effect of these materials on
sebaceous cultures: 1) visual observations and 2) evaluation of sebaceous lipid
accumulation and syﬁthesis. 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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98.1 100 2.815.819. 314. 05. 30. 0 Cnpd#31 03.5 67.8 98.51 100 100 7 July 2006

(246377)3.19.53.70.00.0 Cnpd #84 04.8 35.1 90.0 98.3 100
(153791)4.312.910. 94. 10. 0 EXAMPLE 10 in Vitro Assay: Measurenent of
regul ati on SfOLMYUous Iipid synthesis. 10 STEP A PrepBfHUSBRS¥F a feeder

| ayer Sem confluent cultures of 3T3 nouse fibroblasts (Swi ss Al bi no nouse,

ATCC CCL-92 ) were treated with mtonycin C (4g/m) for 3 hours,
trypsi nized and seeded at a density of 2.5x105/9.5 cnR tissue culture plate

in Dul bgccos M SE0vwh eRfissiii using dpititel iedddvEVhedipidisyhinesiy wa¥evanateddy Cal f
15 Serum PNC (1000/nmi), STM (100gfmi), . L gl gt am ne (b%é%rq ), sodium
pyruvate (1 m\v) radigactiyedabeling vsinga k- Acetate @8 @fé@'&ﬁd o S were

| ncubated at 37 @HidabhdithalBHNRoIdtiI Imeek X s ASomwheder | aver f or
sebocytes. 20 STEP B: Isgl ation of hufran se)bocyt es Human sebocytes were

i sol ated from Dermat ome shavings of postoperative pieces of human skin at
O SERE YRR nbl o B IGO0 L
| scoves1@redi um cont aMarphwlapis evaluation of lipid accumulation was easity recognized
since the cells enlarged and displayed lipid granules that in bright field light
microscopy appeared as yellowish circles in the cells. Quantitation of
accumulation/inhibition of neutral lipids in sebocytes was accomplished by Nile
red binding assay. Briefly, following exposure of sebocytes to test compounds,
15 the cells were allowed to interact with .1p.M 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 % tnh Visual* | Visual* MC5-R
04uM | 0.8 uM 0.4uM 0.8uM ICso

74 72 100 +++ ++++ | 154nM
76 48 ~ 88 ++ +++ 317nM
80 61 91 ++ ++4 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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25 serumfor 20 mn at 37C. The tissue was then placed in O.3%tryps7i‘rjl'7"¥2‘p%)o6
53 7 July 2006 5 10 WO 03/040118 PCT/ US02/ 35365 EDTA in Phosphate Buffered
Sal i ne (PB&’ for 10 mnutes at 37C. Following this incubation the cells
were gent| yWOOPMBIEE fromthe tissue in Growth nedium (GJCTBHRATIP ng

DVEM F12 nedia m xture (3:1), supplenented with 8% heat inactivated FBS, 2%
heat inactivated human serum (HS), 1nM sodi um pyruvate, epidermal growth
factor (10ng/m), insulin (10g /m), hydrocortisone (0.4g/m) and

+/ - chol ega t oxin. (100g/ rr1) L-glutam ne and antibiotics. Cells so obtained

were filtered thro nyl on nesh i ze centrifuged at 750 RPM
re- suspended in ﬁﬁ%ad @H?ﬂoé‘d’f sggﬁlﬁoég I%lf{ﬂﬂ?'!fss%t?y?ﬁﬂ?&ﬁog%fi tes 15

Resul tant cells fromat gy 4peyhel b seBodyidREne ISbeBE With! 'AC edetiite bg 373
feeder layers at 2x105/9.5cn2 in growh medi um and naintained at 37C and 5%

Co2 for 3days (Mnakeonegntratisinaf@iuedmi far 24rhaursin spremtfregeuliusel mediym.dine

t f dt di t f di
Suppl ement ed wi EREARIEADAR dreRs? ot estes, il 1R B R R artdotey Hel 20”

§1 6. t7”9/ m% an? d%ﬁirr]ﬁﬂiourwdéccﬁﬂiléﬂeﬁ usingIhe Bli%-hlﬁ@ér méthteﬁ'(jangfﬁ@hﬁfﬁn@migg‘%; "),
eat inactivated hunman serum as chol er XI, c

L- gl utamine an®V-dnas: dt @leghqrprf%@ql bsgsé'ﬁ;r eBPéﬁQ?‘IGSI”‘@B sﬁ'ﬂ@ 'B@%'f'ga g
changed to di fE?B%‘ilé@hb% n@ﬂéménwere%% &eaumalzammo?&owh ITS
3.3",5- triido- hyroni ne sown{ nM , trace elenment mx and the

choi ce of 25 di m&m my@n'négemeﬁenée 06!5 lnE $ PragNiCPaSEWISEMQVETg/ i ) .
This medi um Was hﬁ@ﬂﬁﬁuﬁé’ %:aﬁ’ét&& ngﬂgwe lkibd undda rggn aIﬁ%hb&g
hi a roductlon

‘Stinulators or tors cyte ferentiation
30 Hor ridnes, m lsngh nperfoﬂnamertblndeyer cbrorbaiogmhpu(lﬂBTLGi platea. ern plates \wnpounds

to be tested veys, ‘i’c& Vjtﬁrée*k%p%hgééec@gg:phtgg&tbﬁ%ﬁ&i%s% Oﬁﬁt k)dgceous

criteria were used uate hese materi ah
cultures: 1) vidfitbé plats)efolaved by teluehe(to dveatophand finalfy aéﬂéﬁéomﬁadllmemfd

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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accurnul ati on and synthesis. The evaluation of lipid accunul ation COIT‘B|JE{V€%1006
35 using the Nile red nethod. This nethod relies on visualization of neutral

l'i pi ds

by Nile red and quantitation by readi ng of fluorescence at 535 nm

exci tation, W13, y 2006 WO 03/ 040118 PCT/ US02/ 35365 SPEBYSBMH i ssion

using a plate reader .

The lipid synthesis was eval uated by

radi oacti ve

| abel ing using 14 C acetate and quantified by Blo Red Phosphoi nager

STEP E: Vi sual

observati i ons &

(Mol ecul ar | mager, FX) u5| ng 4.1 Software.
Ni | e Red eval uati Hpid—ac | run 10 f
li pid accumul ati ¢n \Hg'deas ly rggggm zed si ngg"ﬁ#gr .‘@E arrd r
di splayed lipid granules that in bright fielld I'i ght mMo.4gMcopy @B red as
ye”ov\n'sh Circ'e; ln the cbll g Quantitatio f ac |m|l;=\1'|_nn thL Ifl!\n Of
neutral |ipids i h Sualene es%?"%&?‘&ﬁﬁp&ﬁ@c by | & ?Q‘WQ‘?nE 100/40Q4y .
Briefly, follow hg exposurg of test conpounds, 1% the cells
were allowed to | nteract th 1 red |r Hanks Ruffered saline solution
cont ai ni ng DVSO piag—PH = F127. After—A—tourssgoftt mas'@rv'n—gﬁgh—' hg and
i ncubati on overn %P?sﬁ‘?nn uorescence was rfead at 935 exCitafi 0?1 nd| 580
em ssion using aj fl esteescence pl ate reader. {To deterfm ne whet per the
conpounds had anf+hhki-bitery—efifect—pr—cett —get—rourt5—A
performed. Follo %’Pﬁ@ procedure descri be aboVe, Wsel7e‘5@/g.cowp(mgg t he
present inventi on W&X éstefSft €d Tor Wi sual NFiig T4d epopdgiat| orgg421 1 pi d
accunul ation, w h.rp';u_lf': as list Q__25 ITABLE O No 9% 1lnh %
inh Visual' VisualfglygesidR (0.4 MD. 8 “MD. 4MD. 8LLMFM3 1472180+++++++954nM
5 -
EXAMPLE 11 _
In Vivo Evaluation of the Test Compound Effect on Sebum Production:
Human Skin — SCID Mouse Chimera Model
Severe combined immunodeficient mice (SCID) provide an invaluable
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 pg/g body weight).
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764888+++++317nM 806191 ++++++138nM 67N. T. N. T. +++++246nM 500000No bi ridi ‘g 2%
840000No bi nding * Increased nunber of + signs indicates the degree of
inhibition with ++++ = 100% +++ = 75% ++ = 50% and + = 25% i nhi bition of
lipid granuVOO¥RE i on. 55 7 July 2006 WO 03/ 040118 Pcr‘/‘ﬂ%??é’i%’é%% 5 STEP
F: Eval uation of sebaceous lipid synthesis by sebaceous cells At day 11 of
the culture, sebocytes were |abeled with 14C acetate at a final
concentration of 2Cvm for 24 hours in serumfree culture nedium The cells

vere tham scraped frofysRietReepled tﬁétQﬁ@Woahd h@ﬂﬁglp?oeés%iéf tHe &bﬁsplhh@ud 10
extraction was conpleted using the Blig nmet hod (Bligh, E and Dyer,
WJ.. Can. J. Biskimiaithe SiG}Bireusertakes omerrmp gwhlgné'y"wfmwargﬁhm can be

nodi fication f ina2:1
chl orof orm net has(r%gff&l é@%nn?ern?él%ui'@'sbgr \e/‘?s’ee%'g“gka d&@?ﬁﬂ{% e orgaﬁlgg phase was
renoved fromt hegeneratmreof Sdbacemmglammlmlth@trdssmmaddhunm skirdend thajon and

tted to 15 hi th h HP, | . Th
ol ates vere deVErsiands Sty teeerabEind 8 sRBLAESR T hESls o oA BY . ane
17T, o Sty et s bt
ol ate 10om . Thawtaeast FaTspianEon. T8 §Bats reloingd i sapatiiy A rofue
vi sual i zati on ohyhi spaeffic\seblimdrd tﬁé@fdn@&lar figsueZdkprésser] haidr Specific

unl abel ed lipids the plates were sprayed with 8% cupric acid and charred on
a hot plate. QJ&Pﬁ’kQ’ﬁt"FW'BQ MGRRy e%mq@amsreasmd theinmayeum sizept < 3. 0

(Medi a Cyber net it pbirtfinspldhidtigh tnd Bfectd 6 ihAIBIS driebaiPsrllioh wiasc! | bed

fabove, select conp present invention were tested ‘their

i nhi bit®®y effetﬁSt%afdhlsfm'@nt i ati on of human sebocytes. Visually, the
stained cell cultures treated with conpound #74 showed conplete

di sappearance of |ipid granules in sebocyte cultures follow ng a seven day
treatment. The SAGR BdMetbodohitreatmentor |ipid synthesis '

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 cmz).
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 experniment:

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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7 duygoos

reveal ed inhibition of squal ene, cholesterol esters and wax esters,

nmeasured by radi oactively | abeled |ipids separated by HPTLC. The cell panels
were quantified by neasurenent of the intensity of bands usifrlljg | mage Pro
Pl us (versi 18 o5 i nhi biti on was cal cul ated based on FTREUS! ence

bet ween treated sarrpl es and vehicle treated controls, wth results as listed
in Table 10. 35 Table 10 56 7 July 2006 WO 03/040118 PCT/ US02/ 35365
Li pi dl nducerCell Sex% Inh @% | nh 0.4pM. 6M Squal eneChol era toxin & Bovi ne

F/ MLOO/ 109100/ 100 pi t Tthé %Iwc&‘dtmﬁmtptﬁchIWsdn‘swllerE/d\Wdﬁmfdﬁﬁll)eiﬂt&QB well
UnknownF/ M75/ 6885/ 80 Wax est er F/ M7Q/ 5%; 5 gerideF/ MDQ EXAMPLE 11 In
Vivo Eval uation gltesig T@%"t e u%qﬁPEﬂ!ﬁ&’l%'i‘P“’sHunan Ski n

- SCI D Mouse Chi rfdamq ergrwé}? D)
provi de an inval Eg%cﬁ"eh@% Iaﬁgﬁ'rfﬁ r sk%ﬁgx nogr a %\gh@u%g@@ﬁl&r}gi are
devoi d of both TbuapeieBpoelled weighedhiang. usedrfanhmmrg:tlant the lipid@extractioncand:t ai n

human cel | ul ar tIS I

Langer hans cel | san c? B%E@gwgiﬁ‘l "lljfégg %Jsfi'bgﬁ a SO %glt‘t"% qénvﬁgcells

engr af t etd endot hel i um ( Kauf man R et al .,  Exp. Dermatol. 1993: 2: 209-216,

1993). These propert IF%ﬁo%!n'gQWe 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.

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

%Inhibition 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
WI/E 80 10 25
Triglycerides 50 0 0
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15 study of physiol ogi cal and/or pathol ogi cal responses of human ski’ e L8

to a test conmpound. STEP A: Method of transplantation: C B-17 scid/scid

m ce (Tacon'h\pO ﬁg& r’rPnt own, N.Y.) were used for 20 grafting at 5-6 weeks of
age. Full RAAYLE hunan facial skin was shaved to - 0. 4PRMUS®39¥Sa For man
Der mat one. The skin shavings were washed 3 tinmes in antibiotics and
antimycotics (penicillin, streptonycin, fungizone) (Life technologies) in
Dul becco's Modified Eagle Medium (DVEM Life Technologies). Eliptical skin
- 2.0-28%x1.0-1.5 was grafted onto the prepared 25 graft bed and sutured
using 4.0 silk. During surgical procedu[;e I%Ef m ce were anaesthetized
using a mxture of Ketaset (0.16 ng/g b ght) and Ronpun (8.0 g/g body
wei ght . 57 7 Jul vEROQRY EOnRRLAYHFA Bl W30, BESA TG DY Tréateiy accept ed

that the wound heal Ing._process o e transplanted skin in the D nouse
takes one nonth, at wthipld tine the Hurlkinh@ ®08%n |bSIN@i003% experi ment al
pur poses. W al so fOL.“'utai t—tereTs—a greRiualTTegeTTeT &1' om—of sebaceous
glands in the transplasrﬁe uman_skifn and at _these glands aref{fully
regener at ed and secr qiGhotesterohEdterr Weeks a81shown by 10 &4but ape|and

hi st o- nor phonetry. Mpgd-Ha-s+ze—et—fhe—ghapgs—wastebserveg—3—eit h post
transpl anltoati on. yThe w%&te‘fset ai ned t hei rgl%apabi ity tog'Broduce huﬁan
speci fic sebum and t herglyagrilidsar T1$sue exgg essedfhuman ggecific| narkers

i ncluding MC5-R. Singe_glands reached their naxi size_at 2-3 }nonth post
transpl antation the e¢fohetesterddf inhiitors 88 sebum secre®don was| 15 tested
at this point. STEP B—Wsthodof treatment—MTe atr—2=-3 Tmont T post

transpl antation with hunman facial skin were used for the studies. The graft
area was treated with the test conpoundTabletide 20 desired concentration(s)

S 320,11 ol gkt 54 SBBked LU S DA TRRRY' "o

wi th vehicl e al one. conpounds _were_a
weekends. Sebum secr gLipbdh was det er ri %dnh @ 005%eputddnk @40.01% days and 30
days follow ng treat ?Eﬁéline 50 30 .

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 capsuie.
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25 STEP C. Term nation of the experinent: The term nation of the exBé’#‘an%%‘ls
was determ ned by prelimnary clinical evaluation of sebum production using
SEBUTAPE. At this tine human skin grafts were excised and representative
sampl es wer WOt ed for histol ogical evaluation. Nor PGIEVEIHr1y. 2mm
punch bi opsies were prepared and used for 30 evaluation of lipid synthesis
and total lipid accunulation in the treated tissues. STEP D. Eval uation of
lipid synthesis and total |ipid accurnulation in the 35 exam ned tissues. 58
7 July 2006 WO 03/040118 PCT/ UEEDQAPRES1$ The col |l ected 2nm punch bi opsi es
were placed individually i nti lﬁl I lﬁl ates in Krebs buffer and | abel ed
with 10pC of 74C acetate fo 1y | ow ng this |abeling period the
sanpl es wegmcrodhtigidni N nmedi um and 5 bi opsi es pool ed, wei ghed, and used for
li pid extractron. The |I8I d extraction and, analysis bg HPTLC was the sane

as descri bed A%# spedifiqambed 'F‘GF'eOfoﬁam"if@ﬂ"H@fq%colePsﬁlS’Plt efolloWing  pr ocedur e
descri begowt%%mg il h@Atirdg ¥s Ré&pent invention was tested for the

i nhi bition treat ment of human
ski n transpl ant pBolysorbate 60CI D nouse. 15 Vi su I2(bp@ftajati n of the sebaceous
gl and fol | ow ngj tops HT@ ] sol ution ¢f conpound #74
resulted in vis éﬁ@"?ﬁ%’.‘ ﬁé&ge 0 tstu#(ea’{:&nf)sgceous gl and apd down regqgul ati on of
sebaceous |i pi dslsoﬁmpylﬂdlmﬂawat ment. for 15 dgy20 patst h 0405% and 0. 005%

solutions was n S c-et—t-o—dowi—egutai-g—the—-+pi-d$.  Nuneri cal
eval uation of th °’F’W"?ﬂ Ola®n of human sebacedds qqrﬁi ds {or these 20 cells

was anal yzed usji(ag. HBIh@Oanﬁ lc(rsaﬁfﬂcta]tg)s ligted in Table 11, 12 and 13.
‘% nhi biti on nu ers are listed relative-to-control Table 11 Effect of

Compound #74 or| 4thuihexanadioidud Li pi ds (11 D4yt PAMSat ment) Lipi d% nh @
0. 194 nh @ 0. 5% fiRated)hydrdky-Toigene. ne /000 VeEghetsasTT I pl yceri des5000

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 tuming to yield a gel. Compound #74 (0.05 parts by weight) is then
dispersed into the gel with mixing. The gel pH is adjusted to about pH 34.
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 (D) and Organopolysiloxane-11 (e.g. Gransil GSM Gel from
Grant Industries) (58.85 parts by weight) with continuous mixing. Compound
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25 59 7 July 2006 WO 03/ 040118 5 PCT/ USO2/ 35365 Tabl e 12 Effect of Coni¥fi8e
#74 on Lipid Accumul ation (30 Day Treatnent) Lipid% nh Q 0.05%4 nh Q 0.01%
Squal i ne738§g§hol esterol Ester2144 Wax Esters9386 Triglycerides9075

Chol est er ol 8553%°1UMt e 13 10 Effect of Conpound #74 on Sebggg’(yﬁ%“ﬁ‘ﬁl d
Synthesis (30 Day Treatnent) Lipid¥nh Q 0.05%4nh Q 0.01 % Squal i ne9080 Wax
Est ers9386 Triglyceri des9075 Chol esterol 8233 As shown in Tables 12 and 13
above, 5hot h tdt?&l(osq:taatbdmyseiglhqaisinimﬁmmmaamd)disamedé;'\tném)gelwitMesi s of
sebaceous i pi f [ d follow ng 30 days of topical

t reat ment wtﬁgﬁnﬁ,@%ﬁ%}gﬂhdj 8% }myd@& '§¢h§'§| on of conpound #74. EXAVPLE 12
Oral Formul ation As a specific enbodi nent of an oral conposition, 100 ng of
t he 20 conpouﬁ.dim of Exanple 2 is fornulated with sufficient finely

di vided lacto provide a total amount of 580 to 590 ng to fill a size O
hard gel capsul e. AQa%pétifiy erREimMAt 6BAR 4L (biwater) cream, the following
10 components are mixed in the amounts (parts by weight) as noted. The final
mixture is adjusted to about pH 2 with hydrochloric acid.

Cetearyi alcohol 4.3 parts

Microcrystalline wax 9.0 parts

Ceteth-20 Surfactant 1.1 parts

(e.g. Brij 58 from ICI Surfactants))

Capric/Caprylic Triglycerides (e.g. 3.6 parts

Tegosoft CT from GoldSchmidt)

Glycine 0.6 parts

Compound # 74 0.1 parts

BHT 0.05 parts

Water 81.25 parts

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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EXAMPLE 13 Topical Fornmul ations PCT/ USCR135365 A: M croemul si on As ‘a’uly 2006
speci fic enbodi nent of a m croenul sion conposition the follow ng conponents
are blended, with heating as need: Polysorbate 60 20 parts (e.g Tween 60
fromIC Surfactants) |sopropyl Palmtate20 parts Sorbitan O eate 13 parts
(e.g. Span 80 fromICl Surfactants) 2-Ethyl hexanediol-1,34 parts Butyl ated
hydr oxy-t ol uene0. 05 parts Conpound #740.05 parts To the bl ended m xture is

t hen sl oWwHARIBICUAIAEE IS(42. 9 parts by weight), with m xing as necessary,
to yield the emul sion. B: Hydroal coholic gel As a specific enbodi nent of a
hydroal coholic gel conposition the pol ypropyl ene gl ycol (10 parts by

wei ght), 4 buty by wei ght), benzyl alcohol (2 parts by
wei ght) 1EDTAA%9%6?UM8%§&%RN ) and BHT (0.05 parts by weight) are

m xed with water (74.85 parts by ght total),4The mxture is blended
until all the conponents are dissolv rborer (e.g. Carbopol 934P from
Goodrich) (3 parts by weight) is then sI Mdded wth constant turning to

yield a gel. Conpound #74 (0.05 parts Nby, ighty is then dispersed into the

gel with mixing. The gel pHis adeJsted o abo t pH 3-4. C Anhydrous Gel As

a specific enbodi ment of an anhydrous gel isepropanol (20 parts by weight)

is added to butylene glycol (20 parts B wei ght). BHT (0.05 parts by

wei ght) and benzyl alcohol (1.0 parts wei ght) are then added to the

i sopropanol / bypylgne gl ycol mixture. To the resulting mxture is then added

Cycl otetrasil oxane (D4) and Organopol ysil oxane-11 (e.g. Gransil GSM Gel from
R' is aryl, wherein the aryl, substituted with one or more substituents independently

selected from halogen, hydroxy, alkyl, alkoxy; halogenated alkyl, halogenated alkoxy,
amino, alkylamino or di(alky!)amino;

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

R? is hydrogen;

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

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

2. A compound as in Claim 1 wherein

R' is aryl; wherein aryl group is substituted with one to two substituents
independently selected from halogen, alkyl and alkoxy;

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

63



. 7 July 2006
Grant Industries) (58.85 parts by weight) with continuous m Xing. Conpound

61 7 July 2006 WO 03/040118 PCT/ US02/ 35365 5 #74 (0.1 parts by weight) is
m croni zed by and di spersed into the gel with continuous m xing until
uniformy distributed.” D Cream As a specific enbodi nent of an o/w
(oil/water) @°eamydtdgent@hdowing 10 components are mixed in the armunts
(parts by weight) as noted. The final mxture is adjusted to aboultt

wi th hydr ochf"orﬁs gndcwheramaap ispripnlly sybsiiuted witbrQng (Rstvg sibsl

arts S 58 fromICl Surfactants
Eapri cJ ‘%&’%ﬂagnbﬁr%ﬁ%ﬁﬁﬁ S%'g%ﬁ Ik@ %gr%%gbkegosoft CT from ol dSchm)zzlt)

A ycine0.6 parts Corrpound # 740.1 parts BHTO.05 parts Water81.25 parts Wile
t he foregoin | fi atlo e s the principles of the present
inventlg w%t %i-#ﬁff@%"b 'g\ﬁﬁ??ﬁ‘ Nthe purpose of illustration, it wll
be 15 underSRO%ﬂsélaaiedtfrtﬁnﬁrﬁ@@wﬁﬁc&fs@t|hg df@vméﬂo%eﬁﬂcmapﬁégﬁe@llz of the
usual variations, adaptations and i fications as conme wthi'n the scope
of the rrfabrnylplwm 4msthgpheny!t Zrenethexyphealkand4-nethexyrhenyR006 WHAT |'S
CLAIMED I'S: hz iS sePerTP 31 ﬂgmot]chet&r%ug%%ﬁ%fs?né o)f 4-methyl;|>$1enyl, 2-methoxyphenyl and
4-methoxyphenyl;
R®is hydrogen; and
R* is selected from the group consisting of phenyl, 2-chlorophenyl, 4-
chlorophenyl, 4-bromophenyl, 2-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 4-
methoxypheny!, benzyl, 2-chlorobenzyl, 4-chlorobenzyl, 2-methylbenzyl, 4-
~ methyibenzyl, 2-methoxybenzyl, 4-methoxybenzyl, 2,6-difluorophenyl, 3,5-

difluorophenyl, 2-chloro-6-methyiphenyl and 3-pridyi.

"4 A compoundas in Claim 3, selected from the group consisting of
2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-phenylamino-[1,2,4]-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.

5. The compound of Claim 4 selected from 2-(2-methoxyphenyl)-3-(2-
methoxyphenyl)-5-phenylamino-[1 ,2,4]thiadiaZo|—2-ium.

6. A pharmaceutical composition comprising a compound as claimed in Claim 1 and
- a pharmaceutically acceptable carrier.
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. . . . 7 July 2006
N \Rir+~s R3 3 X (I) wherein R is aryl, wherein the aryl, substituted

with one or nore substituents independently selected from hal ogen, hydroxy,
al kyl , al koxy; hal ogenated al kyl, hal ogenat ed al koxy, am no, al kylam no or
di (al kyl )amino; R2 is aryl; wherein the aryl is substituted with one or nore

substitugnts Airn%eenf#erﬁékmg%eb%ghiiggvké&w@m@n B&Sﬁ’fp‘(PPé}hg kg a al koxy

tri hal omet hyl, tri1 hal onet hoxy, ylamno or di(alKyl)amno;, R3 is
hydr ogengorRdoursd af Glaimwhavitéi an phaemagsuticgly asceptabis canigrl y substituted with
one or nore substituents independently selected from hal ogen, hydroxy,

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

di (al kylgam ng;phrifthadelifics Doredutidr madehs mtwam@iddﬁcf Cfaifarpandlea,
chloride, iodide, acetate, benzoate, citrate, lTactate, nalate, nitrate,
phosphatRhargasnessipalit acceniebliercareer.-sul fate, tartrate and tosylate. 2. A
conpound as in Caim1l wherein RL is aryl; wherein aryl group is substituted
with one to two substituents independently selected from hal ogen, al kyl and
al koxy; ®2 i sAghgdrmasbetiel confsition cgnprigingshes ebatpdunidesf chdith2@mel 4 o t wo
substituents independently selected from al kyl and al koxy; 63 7 July 2006
R3 is hyhdqaceulipalraceaptabheicariflerein the aryl is optionally substituted
with one to two substituents independently selected from hal ogen, al kyl and
al koxy. 3. A conpound as in Caim2 wherein RL is selected fromthe group
consi stihg of Aphaninaceptiealydompbsitidrocampesing,th@ comgtauidpdfertgiim 3 and a

4- et hyl phenyl , 2-net hoxyphenyl and 4-met hoxyphenyl, R2 is selected fromthe
group c rg%qu%%ggﬁyélaﬁ%%pﬁ?plﬁmwr; 2- met hoxyphenyl and

11.  The pharmaceutical composition of claim 8 wherein the pharmaceutical

composition is a topical formulation.

12.  The pharmaceutical composition of claim © wherein the pharmaceutical

composition is a topical formulation.

13.  The pharmaceutical composition of claim 10 wherein the pharmaceutical

composition is a topical formulation.

14.  The pharmaceutical composition of claim 11 wherein the topical formulation
additionally contains one or more of the following components comedolytic/keratolytic

agents, antimicrobial agents, steroidal anti-inflammatory agents and non-steroidal anti-

15.  The pharmaceutical composition of claim 14 wherein the comedolytic/keratolytic
agent is selected from the group consisting of retinoids, salicyclic acid, glycolic acid and

cetyl betaine.
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4- met hoxyphenyl ; R3 is hydrogen; and R4 is selected fromthe group 7 July 2006
consi sting of phenyl, 2-chlorophenyl, 4- chlorophenyl, 4-bronophenyl,

2- met hyl phenyl , 4-net hyl phenyl, 2-nmethoxyphenyl, 4- methoxyphenyl, benzyl,
2-chl orobenzyl, 4-chl orobenzyl, 2-nethyl benzyl, 4- nethyl benzyl,

2- met hoxybenzyl, 4-nmet hoxybenzyl, 2,6-difluorophenyl, 3,5- difluorophenyl,
2-chl or o- 6- net hyl phenyl and 3-pridyl. 4. A conpound-as in Caim3, selected
fr om t hel@r ouphephermaceagticeal composition of claim 15 wherein the antimicrobial agents is

o 2 (SRR hae oS b AR RE A DR AE By o Bl Eh ) [
1,2, 4] -clirftiaatycid @hdZzeldit acid.

2- (2- met hoxyphenyl ) - 3- ( 2- net hoxyphenyl ) -5-(4-tol yl am no)-[ 1, 2, 4] -t hi adi azol -
2ium 5. The compound of Caim4 selected from 2-(2-nmet hoxyphenyl)-3-(2-

met hoxyphenyl - Hr?dB(, 10 | @d| i HRGRHtdrcal
conposi t?ﬁ'n c?)_hméarcgm ng ngjnacfowrr%l[c}ﬁpé’h;gsrgﬁ %ﬁ?re%%cﬁg%hgmn%h% %@é@@ g
phar macertontide| ghladdepnalibdidearrier. 64 7 July 2006 7. A nethod of making a

pharmaceutical conposition conprising mxing a conpound of Caiml with a
pharmaceutically acceptable carrier. 8. A pharmaceutical conposition made by

m xing aj @.OWH?@ggi;gpogrﬂ oM daind vﬂqer,@ﬂﬁ)’(ﬂiﬁ%‘%ﬁdté@\‘rbﬁw M ERIPL S sTRGIgE - 9

A pharnaceuti ca osition conprising the conpound of Claim2 and™a

phar macebnonvde| ghladde@nabbdidear ri er. 10. A pharmaceutical conposition
conprising the conpound of claim3 and a pharmaceutically acceptable
carrier. 11. The pharmaceutical conposition of claim8 wherein the

phar maceid i cairhe GRMYRRING Gtidifn 8 WHRREREX: it QelBétad frofh thE2grolipecdriadtimg@eut i cal

conposition of claim9 wherein the pharnmaceutical conpoSition is a topical
f or nul at bremide3chlvride ghariadicléut i cal conposition of claim 10 wherein the
phar maceutical conposition is a topical forrmulation. 14. The pharmaceuti cal
conposition of claim 11l wherein the topical fornulation

20.  The compound of claim 4 wherein X" is selected from the group consisting of

bromide, chloride and iodide.
21.  The compound of claim 4 wherein X is bromide.

22.  2-(2-methoxyphenyl)-3-(2-methoxyphenyl)-5-phenylamino-[1,2,4]thiadiazol-2-ium
bromide.

23. A pharmaceutical composition comprising a compound as claimed in Claim 22

and a pharmaceutically acceptable carrier.

24. A method of making a pharmaceutical composition comprising mixing a
compound of Claim 22 with a pharmaceutically acceptable carrier.
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additionally contains one or nore of the foll ow ng conponents 7 July 2006

conedol ytic/ keratolytic agents, antimcrobial agents, steroidal
anti-inflammatory agents and non-steroidal anti- inflammatory agents. 15.
The pharmaceutical conposition of claim14 wherein the

conedol ypbc/ kerptigrmddetiticalggmhp ositise estdedsly inixiny taheorgpound ob Csaist 2gnofa’
retinoids, salicyclic acid, glycolic acid and cetyl betaine. 65 7 July 2006
16. The Bhﬁﬁﬂﬁ%@ﬁF?Hé?CE@ﬁﬁggﬁéﬁﬁﬁ“of claim 15 wherein the antim crobia
agents is selected fromthe group consisting of benzoyl peroxide,
erythromycin, tetracycline, clindanmycin and azelaic acid. 17. The conpound
of claim1 wherein X is selected fromthe group consisting of brom de,

chl oride and iodide. 18. The compound of claim2 wherein X- is selected from
the group consisting of bromde, chloride and iodide. 19. The conmpound of
claim3 wherein X is selected fromthe group consisting of brom de,
chloride and iodide. 20. The conpound of claim4 wherein X- is selected from
the group consisting of brom de, chloride and iodide. 21. The conpound of
claim4 wherein X is bromde. 22.

2- (2- met hoxyphenyl ) - 3- ( 2- net hoxyphenyl ) - 5- phenyl am no-[ 1, 2, 4] t hi adi azol -2-iu
m brom de. 23. A pharmaceutical conposition conprising a conpound as
claimed in aim22 and a pharmaceutically acceptable carrier. 24. A nethod
of making a pharnmaceutical conposition conprising mxing a conpound of
Claim22 with a pharmaceutically acceptable carrier. - 66 7 July 2006 25. A
phar maceuti cal conposition made by m xing a conpound of Claim?22 and a
pharmaceutically acceptable carrier. 67
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