WO 03/092690 PCT/ US03/ 11537 N ACYL PI PERI DI NE DERI VATI VES FOR USE AS
MELANOCORTI N RECEPTOR LI GANDS I N THE TREATMENT OF FEEDI NG DI SORDERS FI ELD
OF THE | NVBNBlo@90The present invention relates to mel anoc®CIiuso$/M3p7
receptor ligands that have a 4- substituted piperidine ring, which provides
for enhanced activity. These ligands preferably exhibit selectivity for
the MCy3n@ndboseribrde HELBRLSTEs WOk aldeVes LR oRT B REVBIRAOCRALDS TN THE
recept olmsEp(TMﬂmp@FtrmﬂIa@ drkerMesl receptor) and are suitable for use in
pharmaceutical conpositions and in treatnment methods. BACKGROUND OF THE

| NVENTI ON Mel anocortin peptides (nelanocortins) are natural peptide
hornones in aninmals and nan that bind to and stinmulate MC receptors.
Exanpl es of mel anocortins ar euar o frehanaeybs stinul ating hornone),
(3-MSH, y-MsH, ACTH (adrenocorticotropic hornone) and their peptide
fragments. MNEFReipsespriimveyticareiaies fogrelanpeoramiMEXrgeoptor Fgands deihanet fpher al

PI gment abh, Qe d il ﬁérmg%hkﬂ FoRBE: daRankA0KG LS tﬁé&'l&%ﬂﬁ%&é}@ﬁ s. The

mel anocortin pep es al'so nediate a nunber of other physiol ogi cal
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heart rate vascul ar tone, natriuresis, brain blood flow, nerve growth and
repair, qﬂﬂa)@?almvélan@e\i@h@}mefmthodé{ dosterone synthesis and rel ease, thyroxin
rel ease, spermatogenesis, ovarian weight, prolactin and FSH secretion,
uterine bl eeding in wonen, sebum and pher onone secretion, sexual activity,
penile erection, blood gl i THIR IRENE e fet aI grow h, food
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the MC-4 and -3 rec e been localized to the hypothal anmus, a
regi on othat bitigo badastimulbied MEweatptors. Faatplesoif wsthnpeertinser R tebmoste f eedi ng

behavi or nds for.the s have
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per i pher &ignicjse MSIDIS mainly kdemtisr itsSpiicy tb mgalatew,enpt@m pigisnihdue wbeess shown to

reduce f ng, whil e ant i sts hav wn o lncrease feeding. The
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artitioni res isnto fat,
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events related to parturition.

Both the MC-4 and MC-3 receptors have been localized to the hypothalamus, a region of
the brain believed to be involved in the modulation of feeding behavior. Compounds showing
selectivity for the MC-3/MC-4 receptors have been shown to alter food intake following
intracerebroventricular and peripheral injection in rodents. Specifically, agonists have been
shown to reduce feeding, while antagonists have been shown to increase feeding. The role of the
MC-4 and MC-3 receptors have been defined in the control of body weight regulation in
mammals. It is believed that the MC-3 receptor influences feed efficiency and the partitioning of
fuel stores into fat, whereas the MC-4 receptor regulates food intake and possibly enery
expenditure. Thus, these receptor subtypes appear to reduce body weight through distinct and
complementary pathways. Therefore compounds that stimulate both the MC-3 and MC-4
receptors may have a greater weight loss effect than those that are selective for either the MC-3 or

MC-4 receptor.



MC-4 receptor. WO 03/092690 PCT/ US03/ 11537 2 Body wei ght disorders such as
obesity, anorexia and cachexia are wi dely recognized as significant public
heal t h i swWoes/0gas00 t here is a need for conpounds and phar meceEuiSV®al537
conposi tions which can treat these digor ders. The Applicants have

di scovered a class of conpounds that Surprisingly have high affinity for
the MC-4 and/or the MC-3 receptor subtypes, and that are typically
selective for these MC receptors relative to the other nelanocortin
receptor sub . ANFA) = Lo 12 2MVARY £ onikda ak NVENTI ON
It has now b%éﬁ)fgﬁlglgﬁalﬂstsb%dgélsggﬂd# g%%\%%’rl\‘{g%&tu?\g%g %&%X 1oli subst |yt_ut %rclj

ami no- piigeificaiic pehdic Aeadth ishdsand thers ingnees forsempruniyand PbapRetutiralgands. These
MC- 4 agoni st -oijmﬂﬁglggdn%%tt%ggaf QuELic and diasterioneric forms and

phar maceu cal y acceptabl e salts thereof, of conpounds havin th%

f or mul aThépplichbts khvRd@covkied Wtlaggofigapaings fat sYrpEsiggll §ﬁ‘fetlmfbféﬁla% for the

unsubst iith Gy UL S RUdoudt Ay RE R il [BRULIIBNRD: GAIMOTeiGordl - )
non-arofati c carbocyclic rings;” b) aromati'C carbocyclic rings; c)

non- ar oma4tive thibe etheoyairiocortin regeptor subtypes.argticnlarinde Med yBPtYRe rings; WL is a
pendant unit having the fornula:: rRC RL RBLET Rl is selected fromthe
group consisting of: i) hydrogen; ii) C3-C$3 non-aromatic carbocyclic rings;
iii) C6-Cl4 aromatic car boSYMMARY; QFEHEINVENTION non-aromatic heterocyclic

rings; and V\% h0a§419\9 gg&%@uﬁ%ﬁé‘l’?&%&vg@g that 4,4-disubstituted amino-piperidines are

effective as melanocortin receptor ligands. These MC-4 agonists include all enatiomeric and
diasteriomeric forms and pharmaceutically acceptable salts thereof, of compounds having the

formula:

w' w2

wherein R is a substituted or unsubstituted hydrocarbyl unit selected from the group consisting of:

a) non-aromatic carbocyclic rings;
b) aromatic carbocyclic rings;

c) non-aromatic heterocyclic rings;
d) aromatic heterocyclic rings;

W' is a pendant unit having the formula::

R’ is selected from the group consisting of:

i) hydrogen;

ii) (C;-Cs non-aromatic carbocyclic rings;
iii) C4-C14 aromatic carbocyclic rings;

iv) C;-C; non-aromatic heterocyclic rings; and



3 v) C3-Cl13 aromatic heterocyclic rings; R 3 and R 3b are each

i ndependently selected fromthe group consisting of 1) hydrogen; ii)

met hyl ; awo 03i09dp9R3a and R 3b can be taken together to forPeTaISosI156NYI|
unit; the index x has the value from,0 to 10; W2 is a pendant unit having
the formula: rR3a 2 R b Y R2is selected fromthe group consisting of: i)
hydrogen; ii) C3-C$ non-aromatic carbocyclic rings; iii) C6-Cl4 aromatic
carbocyclic rings; iv) Cl1-C7 non-aromatic heterocyclic rings; v) C3-C13
ar omatl &Zhet %3@%/&&1‘61?“”6%?(:&@) ings; A Y) R4, vii) -C(Y)2R4; viii)

X x) -CN; xi) C(R4)2]C(R4)z Xii)
- N( R4) 2 R’ emdm ) are ¢ @rdepengenily selmommgroukwnmkm( Y)N(R4)2; xvi)
- NHN( R4)1)2 %Vhﬂoéen NHOR4; xviii) -NRi xix) -OR4; xx) and m xtures

h
there ii) methyl; and

iif) R* and R® can be taken together to form a carbonyl unit;
the index x has the value from O to 10;

W? is a pendant unit having the formula:

R* is selected from the group consisting of:

i) hydrogen;

ii) C;-Cg non-aromatic carbocyclic rings;
iii) Ce-Cy4 aromatic carbocyclic rings;

iv) C;-C; non-aromatic heterocyclic rings;
V) C;-Cy3 aromatic heterocyclic rings;

vi) -C(Y)R%;

vii)  -C(Y)RY

vii)  -C(Y)NR*;

ix)  -C(Y)NRNRY:;
X) -CN;

xi)  -[CRMICR)
xi)  NR)

xiii))  -NR'CN;

xiv)  -NR’C(Y)R%

XV) NR’C(Y)NR)z;
xvi)  -NHNR"):;

xvii) -NHOR%
xviil) -NOy;
xix)  -OR%

XX) and mixtures thereof;



WO 03/ 092690 PCT/US03/11537 4 Y is -0-, -S-, =0, =S, =N4, -R4, and

m xtures thereof; R4 is hydrogen, O -C4alkyl, -OH and m xtures thereof;
R5 i s hyowogemn9eh@l ogen, and m xtures thereof; Mis hydrogem/uso3/assal t
formng cation; R3a and R 3b are the gane as above; the index y has the
value fromO to 10. The present invention further relates to pharnaceuti cal
conpositions conprising: A an effective anount of one or nore nel anocortin
receptor |igands according to the present invention; and B) one or nore
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an ef f ectdtivg; anount of one or nore nel anocortin receptor |igands according
to the pgesent invention. These and other objects, features, and

advant agg RY agsd eébﬁ)‘?ﬂ”@nt to those of ordinary skill in the art from
a readi nge @fdet PRasitRd V0 e @Y @. | ed description and the appended cl ai ns.
Al percentages, ratios and proportions herein are by weight, unless

ot her wi se speyi‘efﬂr%nt inyenfion fupya rolites te ShaamecenicalieanosiolBalosPsng: 0 C) unl ess
ot herw se spegj fi eg; effdedived @ S &

i ncor por at ed hzarel n by ref ereﬂef:‘dgto GD%%OI?ntEl%B%EOS%I%r%‘l‘#t%Yﬁ%:d%%&?lﬁﬁlgml ON The
present invention {epPEs@sinventioniafdocortin (M) receptor |igands. The

mel anocortin g M) &'o@%r&ﬁhaﬂ%édtféﬁﬁ/d@?e‘iila@fe%%ﬁwﬂ%de range of physi ol ogi cal
effects. Synthetic peptides and peptide mnetics, which nodul ate the

i nteraction oferREEsERtARveRton qlipaplates Wal\f%ethPéer onBirelling weight@hin isehewmiopi t y and
bi ndi ng. highe nRAMBSEBlid kAMEBA L brRkks el ective
for the I\/%4 receptor, or thIgI{} g%éﬁgs%ﬁ%g%gg%%{r@%g?ﬁhh%@ gﬁd MC3

r ecept or HAPRED ﬁffgﬁ“r‘ff A phene of Foesr Rk anoenstimrece e Ligmids apgopdingtn theMCS
receptorﬁesehttmm%rnow been surprisingly discovered that 4, 4-di-substituted
am no-pi peridines as described herein, are effective as nelanocortin
receptor |igaht§se a”éé’ﬁ@é?@?%fe&@fwdrﬂé‘@éﬁ%%ﬁ”ﬂlb?@aﬁdﬁparemé) thesspbunds of the
present 6rﬂM§~9tshﬂ'ih 00 BR o8 rBadhraRIrRIR bl WAks dekdifd 9&%91@09%(1&1 gﬁ chdddl I o whi ch

is a hydrocarbﬁ ring. In addition, the conpounds ent i nvention
conpri seldms 4 P%fﬁ‘?%eb FBIep aledspre@mqnéher@y atety Weéﬁhmhbssbéﬂmwse frocifiehe

gg r goj e SAI? emﬁ)prgtupe% ?t? eurll tdeérge\é %ﬁ'fs{u(s) Eb &)h enletsse gtﬁr&]}rWl spem 1ed th dO(I:usrnegltesfc}theage herein

in relevant part, incorporated herein by reference.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to melanocortin (MC) receptor ligands. The melanocortin

(MC) class of peptides mediates a wide range of physiological effects. Synthetic peptides and
peptide mimetics, which modulate the interaction of natural MC ligands have varying degrees of
selectivity and binding. The present invention is directed to ligands that are selective for the MC4
receptor, or that are selective for both the MC4 and MC3 receptor while minimizing the
interaction at the MC1, MC2, and MCS5 receptors.

It has now been surprisingly discovered that 4,4-di-substituted amino-piperidines as
described herein, are effective as melanocortin receptor ligands, especially as MC4 receptor
ligands. The compounds of the present invention comprise a 4-piperidine ring position
substitution which is a hydrocarbyl ring. In addition, the compounds of the present invention
comprise a free amino group as defined by the formula below.

For the purposes of the present invention the term “hydrocarbyl” is defined herein as any
organic unit or moiety which is comprised of carbon atorﬁs and hydrogen atoms. Included within

the term hydrocarbyl are the heterocycles which are described herein below. Examples of various



organic unit or noiety which is conprised of carbon atons and hydrogen
atons. Included within the term hydrocarbyl are the heterocycles which are
descri bedwbasedndbel ow. Exanpl es of various WO 03/ 092690 PCT/US8®DBI531537 5
unsubstituted non-heterocyclic hydrocatrbyl units include pentyl,

3-ethyl octanyl, 1,3- dinethyl phenyl, cycl ohexyl, cis-3-hexyl,
7,7-dinethylbicyclo[2.2.1]-heptan-|-y|, and naphth-2- yl. Included within
the definition of "hydrocarbyl" are the aromatic (aryl) and non-aronatic

car bocyc hﬁsﬁbﬁltdw%onm@t@rdcyﬂic th!ydﬁgca@%@ﬂiﬁ seR b pm%rlcfleﬂh%!: , £¥.cl opropyl
CyC|ObUtF@¥§W cycl opent anyl cl’ohexane, ohexenyl ycloheptanyl

bi cycl o- Ipperty F&ﬂ?me%Wé§é$ﬁﬂ'ﬁbd@EQWm§§ﬂPE%@U4RHh@90M@n1GWMEﬂ hexanyl
(thulany%D, bi cycl 0o-[0. 2. 2] - hexanyl, bicyclo-[0.1.4]- heptanyl (caranyl),

bi cycl o-]2. 2. 1]-heptanyl (norbora Kﬁ% bi cycl o-[0. 2. 4] - oct anyl

(car yophy! | entfrirdedsyithin the detinigan of hydrapatbyl @mthmfgm ), and aoradrpmtic,

phenyl, bgheydlic rﬁl?{p Hblhlﬂmtmﬁ 'ei@ﬂﬁ'ﬂéél of Wgﬁfl hﬁﬂﬁ@ Y}l'ciop%& %W&butaﬂﬂf nant hryl,

anthryl fl uoren acenapht h K t rahydr onapht hal enyl, and
the |i keSyciPRentanyh qye ‘oferargugle @enxlmrlehﬁ@@nﬂoblhyo&r% lrmtanhlebieyadar yl ) and

non-aro &b ncl ude:
it e Ty
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pyri m di nyl raziny pi perazinyl, s- triazin -‘oxa
2H 1, 3- oRdevh -mC!anl Wé?fvlnphena%ﬂp%lwlnﬂuorem @mmphthylwémw

1, 2- dlaZ@@Mﬂﬁkmqmﬂggﬁﬂlm%kmﬂngenyl benzof ur anyl , |sobenzofuranyl |ndonI,
3Hindol yl, |ndolé benzoxazol |, 2H 1- benzopyranyl qU|noI|nyI
Tqc

i soqui nol i nyI ecf%ﬁ“hé‘f #je inclygles bofh atgmmtioibateronyl), ang pen-aloidiicheterocyclic
pyrrol i nﬁfﬂg,s n&Ulu'ﬂQ?ﬁQ'ekdirYﬂles JfWI&HYﬂcludE giy{-}&?? Aoy RN 310 &%'ZP@ é)wazolglg the

| i ke each ch can_ be substitute unsubstltute aryl ene”
and het@?%?lyli évu%é"tﬂ?@béﬂez‘wlaa?lw IsgrifgolHe DXz edr i2.4-amidiazolyh ﬁHrpymaw serve as
part of AbjiilMe-SfrMIPond-Gf pRi dabil L -0- -
mhlch reprgggﬁi anﬂgry {me§gpg %g?gﬁ%Q%B%%%%Hﬁ%#?gpéggggqagﬂ{ 7"The term
"subst i t el 451 a'é’éélmm#r?%bﬁ@mmt%é 45%@%!11311 werphdinyl, Tiepinyk pmpi'tls'h BHt i t ut ed"

is definedi.homsi, 'ihd%§y1 2?1%&8959%&&6!%&3}1‘ 1§$Heﬁﬁ)f195na}1’ Nhdo ir‘;yl"‘ﬂi ﬁl'aolgr;“i‘ﬂf epl ace a
hydr ogen aton1 t wo gen atons, or three at ons

hydr ocariB{al ylnl??Pé‘{X?ZOIﬁl %16'1 pYaRy e ingbnyLi lm}lm@ﬂéﬂyl rqéwhmyﬂeﬁﬁ-ldf hydr ogen
at ons  ONbehMRaAAsk1 %ﬁ@ﬁmﬁﬁrﬂ@(@ﬁnﬂ Quuirkdin, ﬂﬁéﬂyﬂ'ﬂh?e R belSikda olﬁoa{nd tl?ex anpl e,

a substituted unit that ?UIFES a single hydrogden aton1rep acenent
|ncIude§ﬂﬁ§W@g@ﬁmwhﬁ§ﬁVh&®ﬁ“m%hﬂupﬂﬁﬁﬂmﬁb A two hydrogen atom repl acenent

i ncl udes car brRYdrms OxyRhé*And BREbrdddene” relate to aryl and heteroaryl units which can

serve as part of a linking group, for example, units having the formula:

~ O

which represent an arylene and heteroarylene unit respectively.

The term “substituted” is used throughout the specification. The term “substituted” is
defined herein as “encompassing moieties or units which can replace a hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety. Also substituted can include
replacement of hydrogen atoms on two adjacent carbons to form a new moiety or unit.”” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom replacement includes carbonyl, oximino, and the
like. A two hydrogen atom replacement from adjacent carbon atoms includes epoxy, and the like.
Three hydrogen replacement includes cyano, and the like. An epoxide unit is an example of a

substituted unit which requires replacement of a hydrogen atom on adjacent carbons. The term



i ke. A two hydrogen atom repl acenent from adjacent carbon atons includes
epoxy, and the like. Three hydrogen replacenent includes cyano, and the
i ke. An wpoegicgbsounit is an exanple of a substituted uni PCRIGSONIISBTIUI I €S
repl acenent of a hydrogen atom on adj acent carbons. The term WO 03/ 092690
PCT/ US03/ 11537 6 substituted is used throughout the present specification
to indicate that a hydrocarbyl noiety, inter alia, aromatic ring, alkyl
chain, can have one or nore of the hydrogen atons replaced by a

substi t g%ﬁtute%@ﬁbe@tl‘ﬁ@igﬁ&ﬁ tHeSpréjﬁﬁ gﬁebiﬁ@ﬂloﬁ% Ing1els that &lhﬁﬂocaﬂﬂymﬂaﬂ?bﬁfer of the
hydrogen atons may be replaced.

or exa dro nyl is a
s ubst i telie.aPragtic mag kvt éfr%é%}’c}lai"’coqeloﬁ@mre ((fwe@’g’a’ﬁ%‘b Wy"%llgBla%bPiS) octanyl is

' sub %ﬁﬁsﬁtﬁgﬁd Eﬁénﬁln]ﬁféty H@'e@cnbe%l‘ z@ U%Etﬂhtg&m gﬂbﬁlabér%f the 11§dtbgfillatd1ﬁseﬁhyc3
aIkyI uni t, car oxypg is a

stituyted heteroagy& ni t The
fol | owi g r@iaeech&w exqnyple; frigydre &WY&@ aoﬁuhﬁ'hfiuteé afpEaph cE bRy e PR 4 bﬁ
r epl acerﬁﬁ?édgfl% n@{&} &QﬁR/ﬁllsaat‘Qﬁﬁstﬁbe@tg%lk_thﬂtr 9GAdnitthopdy fyl islaSsubegeed oed as

"substitu wherein p is fromO to 12 gis

from O taboylgnit,” dndp- ca(b(ommdmiyli if 3 “sw %tmteroaﬁr yoit & Boe dellersipe

- C(X) N( '%%1%1 é&i%)les S’KL?IQthHNﬁ Bl s€ive a¥d feplacdalint 16t hydroge&hlos Wh}n a CF3, -CC13,
-CBr 3; N ; ;xu)wmqmm Xiii) -NRAC(X) N(R4) 2;
Xiv) - Nmmwlmbtls)desqqm “Su@w}l‘)?d NCS: xvii) -N®; xviii) -OR4; XiXx)

-OON; xx%) - OCRey;1QEHLeH),REGReRsin p is from 0 to 12; q is from 0 to 12;
if) -C(X)R
iii)  -CX).RY
iv) -C(X)CH=CH,;
V) -CEONRY:
vi)  -CX)NR*NR*:;

vii) -CN;

viliy  -CNO;

ix)  -CFs, -CCls, -CBr3;
)  -NRY;

xi)  -NR'CN;

xii)  -NR'CCORY;
xiii) -NRCONRY;
xiv) -NHN®RY;

xv)  -NHOR%
xvi)  -NCS;
xvii)  -NOz;
xviii) -OR%
xix) -OCN;

XX) -OCF3, -OCCl3, -OCBrs;

xxi)  -F, -Cl, -Br, -1, and mixtures thereof;

xxi) -SCN;
xxiii) -SOsM;
xxiv) -OSOsM;

xxv)  -SONR*;
xxvi) -SO,R



xxi) -F, -d, -Br, -1, and m xtures thereof; xxii) -SCN, xxiii) -SO3M
XXiv) -0OSBM  xxv) -S2N(R4)2; xxvi) -SO2R, WD 03/092690 PCT/ US03/ 11537

7 xxvii)wo[epReIR] nP(O (OR4) R4; xxviii) -[C(R4)2] nP(O ( OREXAISO3/xps8%) and

m xtures thereof; wherein R4 is hydro%en, Cl-C4 linear, branched, or cyclic
al kyl, hal ogen, -OH, -NO2, -CN, and i xtures therof; Mis hydrogen, or a
sal t form ng cation; X is defined herein below. Suitable salt formng
cations incl ude, sodi um lithium potassium calcium nagnhesium anmoni um
and the ykLikejc Mz nﬁ(leadw exarrpl es of an al kyl enearyl unit include
benzyl, 2- hen phenylpropyl 2- phenyl propyl . The conpounds of

t he pres’@‘ﬁtll)l 1n )QR)ude al | enationmeric and diasterioneric forms and
phar maceyt, Ca&nhhﬁﬁfe@%ﬁe@re salts of conpounds having the core scaffold
represente ﬁ the fornmula: HE Ne H RO __~Y NW W wherein Ris a
subst i t uthegrinR” ighedipgan; fJUCehInehlyhlram&lad l@ybyculmaltkylsbdl@ne@ﬁ EI9@h, tES agd oup

consi st i ggmnpds theréf) MIQHy cﬁ{)%éqac;r'a%alr hCX d%c{%ﬂﬁed en?fa %C?t b&lta%%r ngcycl I c
rings; c) non-aromatic erocyclic r erocycl|c rings;
A first fampegeatiops lRﬂudﬂ sasliyna lifties, thassstuhs:tﬂictum, edglmmnnammsmmslanﬂtﬂteed aryl

nits e benzyl
ﬁalpht h\;/vlrlﬁdéatr\{gn_napt Fmﬂgse()f%ﬁgﬁ(%%ﬁﬁw%u F#Flg?esyeg L {iﬂﬁeﬁﬁe@hﬁl s as peé%/ ‘
enconpa@é@’lmomm%ﬁlemﬂi)@hylare sel ected fromthe group consisting of

ey ) o e @RS ot HOLAARAKn 1n A BIRAERYh, o 8hofe P I Pheny!

An exarrple of th| aspect I's particula ective I'n enhanci ng
MC- 4 actand phaympesutically h¢cspt@1pih ealiy bf comppenis Ahtiyg uhh egre s@fibidnemtesantechby\ibe uni t S
conpri sigy@,f: car bocyclic ring, for

W1 W2

wherein R is a substituted or unsubstituted hydrocarbyl unit selected from the group consisting of:

a) non-aromatic carbocyclic rings;
b) aromatic carbocyclic rings;
c) non-aromatic heterocyclic rings;
d) aromatic heterocyclic rings;

A first aspect of R units relates to substituted and non-substituted aryl units wherein R
units are substituted or unsubstituted phenyl, benzyl, naphthyl, and naphthalen-2-ylmethyl.

A first iteration of this aspect encompasses R units which are selected from the group
consisting of phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-hydroxyphenyl, and 4-methylphenyl. An
example of this aspect which is particularly effective in enhancing MC-4 activity is 4-
chlorophenyl, especially when combined with W' units comprising a carbocyclic ring, for
example, cyclohexyl.

A second iteration of this aspect encompasses R units which are selected from the group
consisting of 1-naphthyl, 2-naphthyl, naphthalen-1-ylmethyl, naphthalen-2-ylmethyl, and 1-
hydroxynaphthalen-2-ylmethyl.



exanpl e, cycl ohexyl. A second iteration of this aspect enconpasses R units
whi ch are selected fromthe group consisting of 1-naphthyl, 2-naphthyl,
napht hal emob3ghased hyl , napht hal en-2-yl net hyl, and 1- PCT/US03/11537

hydr oxynapht hal en- 2-yl met hyl . WD 03/ 092690 PCT/ US03/ 11537 8 A second
aspect of Runits relates to substituted and non-substituted heteroaryl
units wherein R units conprise substituted or unsubstituted quinolinyl,

i soqui nolinyl, tetrahydroquinolinyl, and tetrahydroisoquinolinyl. A first

iteration of 4 secsnmg&cs bf RHRTRASSS Sutdithidtaid WH-&BstREEd Hotoadydnket M ahydr o-
i soqui nolinyl _and 1, 2,3, 4-tetrahydr oqtul nolinyl. A second iteration of this
S

aspect eTheEHbRYaitcompEsg ubstibppdar uasubstEutad avipslipyh ispqunalinyl,

t et r ahy dg@ihs@a4 My N YAd @M,y@mjgy@qmﬂyl_l, 2, 3, 4-tetrahydroqui nolinyl. Another
aspect of Rrelates to phenyl rings comprising a d-C4 al kyl unit,

non-1i mi ti ng A 88higptian ehthiggspechencampasers Rm%w%yhﬁwelmm,%—tezr,a -net hyl phenyl ,
as wel | jgguibieladd Kyb Albd@Sdroquiddigyl, al i @, 2-nethyl -4-isopropyl. A yet
further aspect of Rrelates to substituted or unsubstituted heteroaryl
rings sel ect edisecpidifaration ofthisppresiomeqmaransss Ramits vhish pre gyiydrokyrl adyvl-, oxazol yl ,
t hi azol M&trahwws%uyrlo%%&g(d Eﬂdrgiﬂy,ﬁ,a*,44&’6%&%@1&%89‘1@”t unit having the

formula: rR C eréein RL is Selected fromthe group consisting

of : i) hydr og¥tether pspectsf Raelperio ahwprbinge cempriseictir@: aliyhgst nog-fuplyings- C14
ar omat i Gx&AsIROTYHidhGndlhdOStethMphelyl; QZ—dHﬁ’é?Hﬁﬁ}ﬁg% dsGvell8t REQREB Y&V ek NGS; and
v) C3-C13 aromatic heterocyclic rings; R3a and R3b are each i ndgpendent ly
sel ect ed™ef gif S HbiEPEBHSi sting of i) hydrogen; ii ) nmethyl; and iii)
R3a and R3b cafe:b@ierkpt: bOR IR 0 LidshtBledbPusMsRRMNM hetdidhilyi rings selected

from the group consisting of thiophenyl, furanyl, oxazolyl, thiazolyl, pyrrolyl, and pyridinyl.

Wisa pendant unit having the formula:

R
=
R
X
wherein R is selected from the group consisting of:
i) hydrogen;
ii) Cs-C; non-aromatic carbocyclic rings;
iii) C¢-Cy4 aromatic carbocyclic rings;
iv) C:-C; non-aromatic heterocyclic rings; and
V) C;5-C,3 aromatic heterocyclic rings;

R* and R™ are each independently selected from the group consisting of

i) hydrogen;

ii) methyl; and

iii) R™ and R* can be taken together to form a carbonyl unit;
the index x has the value from 0 to 10.

The first aspect of W' relates units having the formula:
having the formula:

—R!

wherein the index x is 0. The first embodiment of this aspect relates to R' units which are
substituted and unsubstituted carbocyclic rings selected from the group consisting of cyclopropyl,

cyclopentyl, cyclohexyl, 2-methylenecyclopentyl, and cycloheptyl.



the index x has the value fromO to 10. The first aspect of W rel ates
units having the formula: having the formula: Rl wherein the index X is
0. The fiwetodessowi nent of this aspect relates to Rl unit $CERISONI1EABE
substituted and unsubstituted carbocyglic rings selected fromthe group
consi sting of cyclopropyl, cyclopentyl, cyclohexyl,

2- met hyl enecycl opentyl, and cycl oheptyl. WO 03/092690 PCT/ US03/11537 9 A
second enbodi ment of this aspect relates to Runits which are aromatic or
non- aronat i ca babid &ﬁa/dahh&n 51l thig §SP§&'raEtEsetQ R f a&raQﬁR tﬁ%@ﬁé) St g Of

t hi ophen-2-y|, peridin-4-yl, pyridin-2-yl, an 1 .

second A&padic hegrqwclwéma% wiscied fromithessrpupdopgisting f ﬁlmphm -ayl, Plper@}kmél-ym V\/ner ein
t he i ndeyridinlBylland hgphdibstyiembodi ment of this aspect relates to R units
whi ch are substituted and qnsubstltut ed carbocyclic rings selected from
the group conSieSesoRg apectef ¥ spatessy pnits hayiag hedemipla: cycl ohexyl ,

2- met hyl enecycl opentyl, and cycl oheptyl. A second enbodi nent of this aspect
relates to R units which are aromatic or non- aromatic het erocyclic rings
selected fromthe group consisti ng—&Hz't—hﬁ?ophen 2 yI pi peridin-4-yl,

pyridin £ ph end it hav t he for mul a:
rR3a C ‘@YA“?@%%@@ Sglr glllhﬁrf1 el%{%()ds efnéeftgjcﬁ ? ﬁ%t 3{ Japs ‘é( "i’IEt ing of: i)
hydr oge Wubatltt)ted@@d @Bsubgiiated @dwtyodic uagsbsereytedl fromlthermsup cohdistihg GBeyClbfiropyiomat i ¢
carbocyclig non- tic heterocyclic rings; v) C3-Cl13
aromatic th It’e(rgwc])%%lf)he%l rhe y lenec)yCIO ’Iﬂﬂfg Cyc\%hﬁ’tyfq Y) 2R4;

A second embodlment of this aspect relates to R'units which are aromatic or non-
aromatic heterocyclic rings selected from the group consisting of thiophen-2-yl, piperidin-4-yl,
pyridin-2-yl, and morpholin-4-yl.

W2isa pendant unit having the formula:

3a

R
=
g%

y
wherein R” is selected from the group consisting of:
i) hydrogen;

ii) C5-Cq non-aromatic carbocyclic rings;
1ii) Cs-Cy4 aromatic carbocyclic rings;

iv) C:-Cy non-aromatic heterocyclic rings;
V) C5-Cy3 aromatic heterocyclic rings;

vi)  -C(Y)R%

vil)  -C(Y).R%

viii)  -C(Y)N(R*,;

ix)  -C(Y)NR'N®R":
X) -CN;

xi)  -[CRYICRY:;
xii)  -NRY;

xiii)  -NR*CN;

xiv)  -NR’C(Y)R%

xv)  -NR’C(Y)N®R*y:



viii) -C(Y)N(R4)2; ix) -C(Y)NRAN(R4)2; x) -CN xi) -[C(R4)2] C(R4) 2
Xii) -N(R4)2; xiii) -NRACN;, xiv) -NRBC(Y)R4; xv) -NRSC(Y)N(R4)2;, WO

03/ 092690WB@3OUEOB/ 11537 10 xvi) -NHN(R4)2; xvii) - NHOR®CT/USO3/11537 - NO2;
Xi X) -OR4; xx) and m xtures thereof; is -0-, -S-, =0, =S, =N”4, -R4, and
m xtures thereof; R4 is hydrogen, C - | i near, branched, or cyclic alkyl,
hal ogen, -OH, -NO2, -CN, and m xtures thereof; R5 is hydrogen, hal ogen, and
m xtures thereof; Mis hydrogen or a salt forming cation. R3' and R 3b are
the samexas defim@d),herein above. The index y has the value fromO to 10.
One aspect_of _the present invention relates to W2 units which are short
chai n al 75(‘9!) NH%kenyl (1 ower hydrocarbyl) esters having the formul a:
C(O)CR4xvm)nom(sz mting exanples of which are -C(O OCH3; -C(0O OCH2CH3;

- C( O OCH2CH2CH3 C( O OCH2CH2CH2CH3; - C(O) OCH( CH3) 2; - C( O OCH2CH( CH3) 2;
C(O)OCHE1 CIQB-B - C(O OCH2CH2CH( CH3) 2; - C( O OCH2C( CH3) 3; \?\.ﬂd Lhe |Ikﬁ
Anot her ec ent invention relates to W2 units ich are short
chai n sﬁ%gt i %nl??{éléﬁ%?ﬂ%g%%substl tuted am des having the fornula: -C(O NHR4

or - NHC( BiROos= FOxEi TR exingidamixigtes israof Ra ischydQEe), KinCrlinear, Of O MACH? CH3

0) NHGH( : X

O NS alohed (Ol KGHACH '32‘“@ RGN SR e o) o
-0 NH@IQK@F@JWSOf ldlxgy SEPNE cattfro) NHOH2CH2OH, - NHC( O) CHBi

- NHC( O) CH2 CH3R* 3 HE Ge-the same as defined herein above.

The index y has the value from O to 10.

One aspect of the present invention relates to W2 units which are short chain alkyl or
alkenyl (lower hydrocarbyl) esters having the formula:

-C(O)OR%

non-limiting examples of which are -C(O)OCHs; -C(O)OCH,CH3; -C(0O)OCH,CH,CHs; -
C(0)OCH,CH,CH,CHs; -C(O)YOCH(CHs),; -C(O)YOCH,CH(CHs),; -C(O)OCH,CH=CHCHj; -
C(0)OCH;CH,CH(CHs); -C(O)OCH,C(CHa)s; and the like.

Another aspect of the present invention relates to W? units which are short chain
substituted or non-substituted amides having the formula:

-C(O)NHR* or -NHC(O)R*

non-limiting examples of which are -C(O)NHCHj3; -C(O)NHCH,CH;; -C(O)NHCH(CHs),; -
C(O)NHCH,CH,CHs; -C(O)NHCH,CH,CH,CHjs; -C(O)NHCH,CH(CHa),; -C(O)NH;;
C(O)NHCH,CH=CHCHj; -C(O)NHCH,CH,CH(CHj3),; ~-C(O)NHCH,C(CH;)s; -
C(O)NHCH:CH,SCHj; -C(O)NHCH,CH,OH; -NHC(0O)CHj3; -NHC(O)CH,CHs; -NHC(O)-
CH,CH,CHjs; and the like.

Another aspect of the present invention as it relates to W units encompasses units having
the formula: |

— (CH)y—R?

wherein the index y is from 1 to 3.

A first iteration of this aspect relates to R? units which are heterocycles selected from the
group consisting of:

i) thiazolyl, 2-methylthiazolyl, 4-mentylthiazolyl, 5-methylthiazolyl having the

formula:



CH2CH2CH3; and the like. Another aspect of the present invention as it
relates to W2 units enconpasses units having the fornmula: - (CH)y-
wherein twoosneeaoy is froml to 3. Afirst iteration of PoraSaypesst
relates to R2 units which are heteroc qles selected fromthe group
ng of: i) thiazolyl, 2-nethylthiazolyl, 4-nentylthiazolyl,

having the fornula: WO 03/092690 PCT/US03/11537 11 N N
\~--CH3 S S S ;s> H3C ii) 1,3,4-thiadiazolyl,

consi sti

5-net hyl t hi azol yl

H3C NN

2-met hyl -1, 3, 4-t hi adi azqgl yl havin

1, 2, 5-thi adi azol yI, hyl-lﬁg,
. , = t
havi ng~g'he *>f

. NNN S PN iv)

5- et hyl

oxazol yl

-t hi adi az¢ ing tshg g mul a:
ol yl hyl oxazol yf,

t he fornq%a: ); N, N\'NCH3 Siii)
0 \

R2

H3C

O H3C v) inidazolyl, 2-nethylinidazolyl,’5-nmethylinidazolyl having the

formul a:

N NDN

i)

iv)

V)

vi)

vii)

viii)

f NB)-tNadiazolyh-2-1@piBy1\153,4-thiadiazolyl having the formula:

HES £ e
S . S :

1,2,5-thiadiazolyl, 3-methyl-1,2,5-thiadiazolyl having the formula:

HeC
R
N—g’ N~g’

oxazolyl, 2-methyloxazolyl, 4-methyloxazolyl, 5-methyloxazolyl having the

formula:

N\ N\ HoC N\ §£N\>
_§_BEZC;>; é—{EO>—_-CHs ; —é:{EZC£>; HC™ O ;

imidazolyl, 2-methylimidazolyl, 5-methylimidazolyl having the formula:
N N N
N
2O HED He > HED
— N N N
\ \ HC™
; H 5 H 4 H 5
5-methyl-1,2,4-oxadiazolyl, 2-methyl-1,3,4-oxadiazolyl, 5-amino-1,2,4-
oxadiazolyl, having the formula:
N N— N N
HE Y=o HE y—en HE Y
N~o : 0 . N0
1,2-dihydro[1,2,4]triazol-3-one-1-yl, 2-methyl-1,2-dihydro[1,2,4]triazol-3-one-5-

yl, having the formula:

\ H \
H CHz

oxazolidin-2-one-3-yl; 4,4-dimethyloxazolidin-2-one-3-yl; imidazolidin-2-one-1-

yl; 1-methylimidazolidin-2-one-1-yl, having the formula:

la: N N H3 \ >H\Q= - - \'/ O OO



N N H3C HHHa,; avi) 5 nethyl-1,2, 4-oxadi azol yl ,

2-nmet hyl -1, 3, 4- oxadi azol yl , 5-am no-1, 2,4- oxadi azolyl, having the fornul a:
NN-NNwWOB@Bt\> CH3 \> NH2 O OO vii) PCT/US03/11537

1, 2-di hy ro[1,2,4]triazol-3-one-1-y|,12

2-methyl -1, 2-di hydro[ 1, 2,4]triazol -3-one-5- yl, having the fornula: r N >==
OrN NNH/NNHCH3 viii) oxazolidin-2-one-3-yl;

4, 4- di net hyl oxazol i di n-2-one-3-yl; imdazolidin-2-one-1- yl;

1- nethylinidazolidin 2- one 1- yI amgvi ng the fornul a: VI)03/092690

PCT/ US03/ 11537 12 ) nN H nN- 0O; 0; 00; and ix)
2-nmet hyl -1, 3, 4- oxadl zoI , 2 anlno- Pfggiaz lyl, —CH

2- (N, N-dlrrethylam adi a onI halngth or '\ia: N, NN'NN
/CH3 \ CH3 ( \ NH \ﬁ %{ d |ter%ion of this aspect
relates to units are sel ectgd . fron1 group comsisting o i)

triazoles haV| ng the formuta: NN NV RNN; and ‘i) tetrazol e A% |ng t he
formul a: NOANtix) 2-methyl-1,3,4-oxadiazolyl, 2-amino—1,3,4-oxadiazoly1 2-(N,N-dimethylamino) -

1,3,4-oxadiazolyl, having the formula:
N— N N— N "N /CHs
- @) . 0] o CHs
A second iteration of this aspect relates to R* units which are selected from the group

consisting of:

1) triazoles having the formula:

ii) tetrazole having the formula:

H_ AN H M H
R\v/l\féo R\V/l\f9o R\V/l\féo R\V/L\Téo
N N N N
Q = Nﬁ ge /Nﬁ ASIY
w! N w! w! N w1 N
\=N N\ __NH \=N | —NH

A further aspect of the present invention relates to W units having the formula:
~—(CHg),—R?
the index y is 1, 2, or 3 and R? is selected from the group consisting of:
) -CONRY
b)  -CONRNR"):;



N R4 N Non-limting exanples of scaffolds conprising the heterocycl es of

this aspect include: HEN'' HHENHH-N~HHN NN~-HRORORORO __~Y
_~Y __~Ywbhioslopehd N~ N W NW W NW | ~N NH\ N \\W PRBEHUAS/ussher

aspect of the present invention relat elg to W2 units having the formula: -

(CH2)y- R2 the index y is 1, 2, or 3 and R2 is selected fromthe group

consisting of: a) -C(O N R4)2 b) -C(O NRAN(R4)2; WO 03/092690

PCT/ US03/ 11537 13 <c¢) -NRAC(O N(R4)2; and d) -NRAC(=NR4)N(R4)2; R4 is

hydrogen, netayl, @WC(’@)NW‘T)F%& hereof; R4 is hydrogen, nethyl, -NG2, -CN,
and m xtures thereof -limting exarrpl es of W2 units conprising this

aspect have tfe forh%%—NRqﬁj(R>em2)yNHC(C))NH2 b) - (CH2) yNHC(=NH) NH2; )
CH2 n =, - il i €
(15} S R R IR . . o

- (CH2) y Nibezpein CN)NH2 whereiny is 1, 2, or 3. Afirst iteration includes W
uni ts wher ei N\Yn-iiSitRgeRimilQ o@\?\ﬂ'ﬁ%tf%rﬂi‘)ﬁﬁné (4 aspeRf BVE e forndthd 8 H N H -

- N a)  -(CHy),NHC(O)NHy;
b) ~(CH2)yNHC(=NH)NH,;
c) -(CHo),NHC(=NCH;3)NHCN;
d) -(CH2)yNHC(=NNQO,)NHCN;
e) -(CHy),NHC(=NCH;3)NHNO,;
f) -(CH),NHC(=NCN)NHNO,; and
g) ~(CHa)yNHC(=NCN)NH;;
wherein y is 1, 2, or 3. A first iteration includes W? units wherein y is equal to 3 and R? has the

formula:

H CHs H H
/ /
—N —N —_— N\ — N\
C=NH C=NH /C: NCHg C=NH
HoN HsN HoN (CHy)
H CH
, LHa CN /H
—N —N —N —N
\ AN \ N\
/C: NCN /C: NCN /C: NCH;3 C=NCH3;
‘ /
HoN HoN HoN NC—NH
H CHs CN CN
/ / / /
—N —N —N —N
AN AN \ N\
/C: NCN /C: NCN /C: NCN /C: NCHj5
NCNH (H3C)NH H.N NC—NH

A further aspect of R” includes substituted or unsubstituted 6-member ring heterocycles
selected from the group consisting of pyranyl, 1,4-dioxanyl, morpholinyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, piperidinyl, piperazinyl, triazinyl, 1,4-dithianyl, and thiomorpholinyl.

As further described herein below, one category of melanocortin receptor ligands
according to the present invention relates to compounds selected from the group consisting of:

i)



C=NH C=NH "C=NCH3 "C=NH H2N H2N H2N (CH3)NH H CH3 / CNH -N-N - -N
C=NCN C=NCN C=NCH3 C=NCH3 / / / | H2N H2N H2N NG-NH H/ CH3 CN CN -N -
-N~ -N  GHRGBIO@6MNCN C=NCN C=NCH3 NCNH (H3C) NH H2N NC- NHPATfusn3/hess7 aspect
of R2 includes substituted or unsubstiuted 6-menber ring heterocycles
selected fromthe group consisting of pyranyl, 1,4-dioxanyl, norpholinyl,
pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl, piperidinyl, piperazinyl,
triazinyl, 1,4-dithianyl, and thionorpholinyl. As further described herein
bel ow, one category of nelanocortin Heceptor |ligands according to the
present invention relates to conpoundsysel ected fromthe group consisting

of: 1) WD 03/092690 F’CT/USO3/1153'7Il ON-~" HR O NNI \N ii) H*I
N~H NNI \, N iii) H-INIIH
\
N
/N
i)
Ho H

\
‘ N
/N
H\N/H
R\/’\(O
N
N
-~
N
\=N
; and

H_ _H

R\/?'\fo
R
\=N

wherein R includes 4-chlorophenyl, 4-fluoropheny, and phenyl. Although all enantiomers and

iif)

iv)

diastereomers are include within the structures depicted in the present invention, the following

convention applies throughout the present specification.



RO NNL Nand iv) HENN"" H RO N N N wherein R includes

4- chl orophenyl, 4-fluoropheny, and phenyl. Al though all enantioners and

di ast er eowerog/og26e0 i ncl ude within the structures depicted POTIUSE3/pr58Bent
invention, the followng convention a@pl i es throughout the present

speci fication. WO 03/092690 PCT/US03/11537 15 The chem cal nane:

2- Am no- 3- (4-chl orophenyl ) - 1- (4-cycl ohexyl - 4-[

1,2,4]triazol-1-yl net hyl - pi peridin-I- yl)propan-1-one; stands equally well

for: 2-(R)- Anwmhanﬂcéhﬁmeorophenyl) 1- (4 cycl ohexyl -4-[
1,2,4]triazol -1-yl nethyl -pi peridin-I- propan-|-one; and for:

2.(S) - Ani no- 32 (\@’1&%? SteiprepRemyd-1-(¢ 4y%91@r<ﬂﬂe[>lw’c]ma{01 1-ylmethyl-piperidin-1-
1,2,4]triazol - 1-yl pgirbpah-1pddeer i din-1- yl)propan-1-one; as well as the

phar maceut i cal I\n/ acceptabl e salts thereof, inter alia, trifluoroacetate. A
further E¥4aprelypred fi's convention relates to the anal ogs having the

> A o 3 (4.6 ﬁ’i“a‘?%“ﬁﬁén<‘y"°h1°“iphe‘£ygylci“;ﬁé&@‘?"%“*1 O YR R Lo f i .
| - yl)propan-1 - oneYUBs P&Hdsonéqual ly well for
2- (R) - AMdaGo3- (4- chl or ophenyl ) - 1- (4- cycl ohexyl - 4-i m dazol - | -yl net hyl - pi peri
din-1- yh)pr OP?—nAHln;u())-ge(él cl?lgg) Ilen 1) 1-(4-cyclohexyl-4-{1,2,4]triazol-1-ylmethyl- idin-1-
pheny y y -ylmethyl-piperidin
yl)propan-1-one;
as well as the pharmaceutically acceptable salts thereof, inter alia, trifluoroacetate.
A further example of this convention relates to the analogs having the chemical name:
2-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-
yl)propan-1-one;
stands equally well for:
2-(R)-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-
ylpropan-1-one; |
and for:
2-(S)-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-
yl)propan-1-one.
In addition, and chiral centers in the following examples can have the reversed
configuration and the procedures and reactions will act equally well, for example, R and be S and

vice versa.

Preparation of Melanocortin Receptor Ligands

The melanocortin receptor ligands of the present invention have the formula:

and said ligands can be prepared by the coupling of a lower portion comprising a 4,4-disubstituted

piperidine, or protected variation thereof, with an upper portion which comprises the free amino



2-(S)-Am no-3 -(4-chl orophenyl)-1-(4-cycl ohexyl -4-i m dazol -

-yl met hyl -piperidin- | - yl)propan-l-one. In addition, and chiral centers
in the foWwbosiosagoexanpl es can have the reversed confi gur @Cirarsoanad3t he
procedures and reactions will act equaldly well, for exanple, R and be S and

vice versa. Preparation of Melanocortin Receptor Ligands The nel anocortin
receptor |igands of the present invention have the fornula: HEN-" HR O
--~Y NW2 WL and said |ligands can be prepared by the coupling of a | ower
portion emfpod ditignelechlc] tydicalpsta itdde8hl proRbRe pleBirft?. TR sltQyRei &I vari ation
thereof, with ap upper portion which conprises the free amno WO 03/092690
PCT/USOSFTngymﬁﬁﬁgggwﬁgﬁE§°%¥ the mol ecule, typically as a nitrogen
protected precursor. This strategy can be sumrarized by the schene bel ow
Cl \ =Boc HNO G \ H N~BOGN+ 1 N Coﬁg N N \+f' wa wherein
4-cycl ohexyl -4-[1, 2, 4] tri azol yl met hyl pi peri di ~ye o

N- Boc- (4- chl onophenyl ) al ani ne are condensed und uti

e conditions.
Renoval of th&\-protecting group on the am no- C er portion
affords the|final nel anocory e dioc| i gand. The 4, 4-di sjubstituted

pi peri di ne ron of the fi nol ecul e can_hg prepared pfiar to the
condensat i.Qn Step /ﬁﬁ? 4- cychabexy Lpip rﬁdine scaffold i in the
exanpl es ol hownto illustrate cOAveni ent procedure r pgeparing
t he anal © of the present invention. These exanples at W

i nt ernedi ates conprising various forns of the W unit
into a sinple convergent synthetic pathway.

i .
@ be i nhegnat ed

wherein 4-cyclohexyl-4-[1,2,4]triazolylmethylpiperidine and N-Boc-(4-chlorophenyl)alanine are

condensed under routine conditions. Removal of the N-protecting group on the amino-
comprising upper portion affords the final melanocortin receptor ligand.

The 4,4-disubstituted piperidine portion of the final molecule can be prepared prior to the
condensation step. The 4-cyclohexylpiperidine scaffold is used in the examples which follow to
illustrate convenient procedures for preparing the analogs of the present invention. These
examples illustrate how intermediates comprising various forms of the W' unit can be integrated
into a simple convergent synthetic ;;athway.

One precursor useful in preparing melanocortin receptor ligands relates to the hydroxy
adduct: 4-cyclohexyl-4-hydroxymethyl-piperidine-1-carboxylic acid zerz-butyl ester via the

scheme ouilined below.
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Reagents and conditions: (a) Hy: PtO,; (b) LAH; (c) (Boc),0

Preparation of 4-cyclohexylpiperidine-4-carboxylic acid ethyl ester (1): To a solution
of 4-phenylpiperidine-4-carboxylic acid ethyl ester (56 g, 248 mmol) in EtOH (700 mL) is added
platinum (IV) oxide (10.2 g, 45 mmol) and concentrated hydrochloric acid. The Flask is purged



One precursor useful in preparing nelanocortin receptor ligands relates to
the hydroxy adduct: 4-cycl ohexyl -4-hydroxynet hyl - pi peri di ne-1-carboxylic
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is added. The suspension is then stirred at room temperature for 20 minutes and filtered through a

pad of Celite. The solids are re-suspended in 1:1 THF:EtOAc (2000 mL), stirred at room
temperature for 1 hour and the suspension was again filtered through a pad of Celite. The filtrates
are combined and concentrated in vacuo to afford 53.6 g of a mixture of the desired compound
and 4-cyclohexyl-piperidine-4-carbaldehyde. The crude mixture is used directly in without

further purification.

Preparation of 4-cyclohexyl-4-hydroxymethylpiperidine-1-carboxylic acid fert-butyl ester
(3): Di-tert-butyl dicarbonate (79 g, 362 mmol) is added to a stirred solution of (4-cyclohexyl-
piperidin-4-yl)-methanol, 2, (53.6 g) and triethylamine (180 mL) in MeOH (1600 mL) at 0°C.
The resulting solution is allowed to warm to room temperature and is stirred an additional 4
hours. The solution concentrated in vacuo and purified via chromatography eluting with
EtOAc/hexane 3:2, to afford 35.8 g (48% yield) of the desired product as a white solid. "H NMR
(300MHz, CDCls) 8 1.00-1.32 (m, 5H), 1.35-1.60 (m, 14H), 1.65-1.88 (m, 5H), 3.15-3.30 (m,
2H), 3.48-3.65 (m, 2H), 3.63 (s, 2H); MS (ESI) m/z 298, (M+HD).



tenperature for 1 hour and the suspension was again filtered through a pad
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4- cycl ohexyl - pi peri di ne-4-car bal dehydg. The crude m xture is used directly
in without further purification. Preparation of
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Preparation of 4-cyclohexyl-4-methanesulfonyloxymethylpiperidine-1-carboxylic
acid fert-butyl ester (4): Methane sulfonyl chloride (1.8 mL, 23.0 mmol) is added to a stirred
solution of 4-cyclohexyl-4-hydroxymethylpiperidine-1-carboxylic acid tert-butyl ester, 3, (3.42 g,
11.48 mmol) and triethylamine (4.8 mL, 2.8 mmol) in dichloromethane (30 mL) at 0 °C. The
reaction mixture is then allowed to warm to room temperature and stir for 1 hour. The reaction is
quenched with a saturated solution of NaHCO; and the resulting mixture is extracted twice with
dichloromethane (50 mL). The organic layers are combined, dried, filtered and concentrated in
vacuo to yield the desired product in quantitative yield. The material is used for the next step

without need for purification.

Preparation of 4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidine-1-carboxylic acid
tert-butyl ester (5): To a solution of 4-cyclohexyl-4-methansulfonyloxymethyl-piperidine-1-
carboxylic acid zerz-butyl ester (39 g, 103.8 mmol) in N,N-dimethylformamide (200 mL) is added



reaction mxture is then allowed to warmto roomtenperature and stir for 1
hour. The reaction is quenched wth a saturated solution of NaHCO3 and t he
resul ti ngwoiosoemseo i s extracted twice with dichl oronet han@CrAB03LS37 The
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Reagents and conditions: (a) (CH;CH;CH,),NRuO,; 4-methylmorpholine N-oxide; 3 A sieves;
rt,1 hr.

Preparation of 4-cyclohexyl-4-formyl-piperidine-1-carboxylic acid zert-butyl ester
(7): To a mixture of 4-cyclohexyl-4-hydroxymethyl-piperidine-1-carboxylic acid terz-butyl ester,
3, (1.0 g, 3.36 mmol), 4-methylmorpholine N-oxide (0.54 g, 4.64 mmol), and molecular sieves
(0.5 g) in methylene chloride (20 mL) under argon atmosphere is added tetrapropylammonium
perruthenate (35.5 mg) at room temperature. The mixture is stirred for 30 min to 1 hour after
which the solution is filtered through a pad of silica and the solvent removed in vacuo to afford
the desired product as a colorless oil, which is used without further purification. MS (ESI) m/z
318, (M+Na™).



(0.5 g) in nethylene chloride (20 nL) under argon atnosphere is added

t et rapropyl ammoni um perruthenate (35.5 ng) at roomtenperature. The

m xture iwoIBlsred for 30 mn to 1 hour after which the POTISOHMSBE
filtered through a pad of silica and e solvent renoved in vacuo to afford
the desired product as a colorless oil, which is used without further
purification. M5 (ESI) mlz 318, (MtNat. WO 03/092690 PCT/ US03/ 11537 20
The following are non-limting exanples of functional groups and functi onal
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room t enper at ur e~ The nlxture S stirrédr one-four and™e sol vent then
renoved under reducetl pressure. The8crude product i< purified over silica
(et hyl ene chl oride:nmethanol = 15:1, Rf = 0.78) to afford 2.64 g (86%
yield) of the desired conpoundsocPreparati on of Boc

4-cycl ohexyl - 4- (2- met hoxycar bogyl - et hyl ) - pi peri d{ne-I-carboxylic acid
tent-butyl ester (9): To a seglutyon of
4- cycl ohexyl -4-( 2- neLﬁQ&ycar -V|nyL}Lp1per di ne- 1-carboxylic acid
tert-butyl ester, 8, (2. Q .5 mmole) in D (30 M) is added 10%
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Reagents and conditions: (a) (CH30);P(O)CH,CO,CH3, DBU, CH;CN; 1t,1 hr. (b) Ho:Pd/C,
MeOH; rt, 2 hr. (c) DIBAL, CH,Cly; rt, 40 min. (d) TosMIC, NaCN, EtOH; rt, 3 hr.

Preparation of 4-cyclohexyl-4-(2-methoxycarbonyl-vinyl)-piperidine-1-carboxylic
acid tert-butyl ester (8): To a solution of trimethyl phosphonoacetate (1.41 ml, 8.72 mmole),
lithium chloride (477 mg, 11.3 mmole), and 1,8-diazabicyclo[4.3.0Jnon-7-ene (DBU) (1.55 ml,
11.3 mmole) in anhydrous acetonitrile (25 ml) is added 4-cyclohexyl-4-formyl-piperidine-1-
carboxylic acid tert-butyl ester, 7, (2.58 mg, 8.72 mmole) under argon at room temperature. The
mixture is stirred for one hour and the solvent then removed under reduced pressure. The crude

product is purified over silica (methylene chloride:methanol = 15:1, R¢=0.78) to afford 2.64 g
(86% yield) of the desired compound.

Preparation of 4-cyclohexyl-4-(2-methoxycarbonyl-ethyl)-piperidine-1-carboxylic
acid fert-butyl ester (9): To a solution of 4-cyclohexyl-4-(2-methoxycarbonyl-vinyl)-piperidine-
1-carboxylic acid terr-butyl ester, 8, (2.64 g, 7.5 mmole) in methanol (30 ml) is added 10%
palladium on carbon (120 mg) under argon. The mixture is purged with hydrogen and then stirred

for two hours under a hydrogen atmosphere at atmospheric pressure. The reaction mixture is



for two hours under a hydrogen atnosphere at atnospheric pressure. The
reaction mxture is WO 03/092690 PCT/ US03/ 11537 21 filtered through a
short padwofo3@edépi e and the filtrate concentrated under r@dwasd3/prsSassure.
The crude product is purified over sihica to afford 2.57 g (97%yield) of
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aqueous sodi um bicarbonate, brine, then dried with sodium sul fate and
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mixture is stirred in a sealed tube overnight. The reaction mixture is then concentrated under
reduced pressure and the residue taken up in chloroform, washed with aqueous sodium
bicarbonate, brine, then dried with sodium sulfate and concentrated to a red oil. The residue is
purified over silica (methylene chloride:methanol = 15:1, R¢ = 0.58) to afford 141 mg (42% yield)
of the desired product.

The compounds which comprise Category I of the melanocortin receptor ligands of the

present invention are 4-cyclohexyl-4-[1,2,4]triazol-1-yl piperidines having the general scaffold:

NN
R\/K%O
N
R2

wherein R and R? are defined herein below in Table I.



No. R R 1 phenyl -NH2 2 phenyl imdazol-1-yl 3 phenyl imdazol-2-yl 4
phenyl i m dazol-4-yl 5 phenyl 1-nethylim dazol-4 yl 6 phenyl
[1, 2, 4] t rw@adl92boyl 7 phenyl -NHC(O NHCH3 8 phenyl NHCPENTMNPMHEBB 9
phenyl - NHC(=NCH3) SCH3 10 phenyl -NHL=S)NHCH3 11 phenyl
(thiazol-2-yl)amno 12 phenyl tetrazolyl 13 4-fluorophenyl -NH2 14
4-fl uorophenyl inidazol-1-yl 15 4-fluorophenyl im dazol-2-yl 16
| uor ophenyl i mdazol-4-yl 17 4-fluorophenyl 1-nethylim dazol-4 yl 18
| uor ophenyl [1,2,4]triazol-1-yl 19 4-fluorophenyl -NHC(O NHCH3 20
| uor ophenyl NHC(=NCN) NHCH3 21 4-f]l uorophenyl -NHC(=NCH3)SCH3 22
| uor ophenyl -NH(C=S)NHCH3 23 4-F#BBEdphenyl (thiazole-2-yl)anino 24
| uor ophenyl tetrazofyi,25]4-chorgphenyl [-NF2— 38 4-chorjophenyl
m dazol - 1-yl WD 03/09

4-f
4-f
4-f
4-f
4-f
|
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1 phenyl -NH,
2 phenyl imidazol-1-yl
3 phenyl . imidazol-2-yl
4 phenyl imidazol-4-yl
5 phenyl I-methylimidazol-4-
yl
6 phenyl [1,2,4]triazol-1-y1
7 phenyl -NHC(O)NHCH3
8 phenyl -
NHC(=NCN)NHCH;
9 phenyl -NHC(=NCHj3)SCH;
10 phenyl -NH(C=S)NHCHj3
11 phenyl (thiazol-2-yl)amino
12 phenyl tetrazolyl
13 4-fluorophenyl -NH,
14 4-fluorophenyl imidazol-1-yl
15 4-fluorophenyl imidazol-2-yl
16 4-fluorophenyl imidazol-4-yl
17 4-fluorophenyl 1-methylimidazol-4-
yl
18 4-fluorophenyl [1,2,4]triazol-1-yl
19 4-fluorophenyl -NHC(O)NHCH;
20 4-fluorophenyl -
NHC(=NCN)NHCH;
21 4-fluorophenyl -NHC(=NCH3)SCH;
22 4-fluorophenyl -NH(C=S)NHCH;
23 4-fluorophenyl (thiazole-2-yl)amino
24 4-fluorophenyl tetrazolyl
25 4-chlorophenyl -NH,

26 4-chlorophenyl imidazol-1-yl




27 4-chl orophenyl im dazol-2-yl 28 4-chl orophenyl im dazol-4-yl 29

4-chl orophenyl 1-nethylim dazol-4 yl 30 4-chlorophenyl [1,2,4]triazol-1-yl
31 4- chl owophemebo - NHC( O) NHCH3 32 4-chl orophenyl  NHC( =NERrNiSCHB153B83

4- chl or ophenyl - NHC(=NCH3) SCH3 34 4-%Jﬂ orophenyl -NH(C=S) NHCH3 35

4-chl or ophenyl (thiazole-2-yl)am no 6 4-chl orophenyl tetrazolyl 37

4- hydr oxyphenyl -NH2 38 4-hydroxyphenyl im dazol-Il-yl 39 4-hydroxyphenyl
i m dazol -2-yl 40 4- hydroxyphenyl i m dazol -4-yl 41 4-hydroxyphenyl

1-met hyl i m dazol -4 yl| [4374- nyq;r%mﬁw L, Zfld&eiagol -1-yl 43

4- hydr oxyphenyl - NHC( Q.NH 44 4- hydroxyphenyl  NHC{=NCN) NHCH3 45

4- hydr oxyphenyl - NHC( 3NCEB) S ~Chl¥8012113hbsldr cbxypﬁéWPl 4NH( CtS) NHCH3 47

4- hydr oxyphenyl (thi azZotgy 2=yt )2 dIGne ﬁfi T EER m@mh_ letrazolyl The
following is a schene |for priepari ng 0g$ enconpassed bj Cat egory | of
the nmelanocortin receptor Ijgands of the present Ynventign. WO 03/092690

PCT/ US03/ 11537 24 Boc 301 I jiﬂf\briophenyl [1,2 Atiazol-1-y1
31 4-chlorophenyl -NHC(O)NHCH;
32 4-chlorophenyl -

NHC(=NCN)NHCH;
33 4-chlorophenyl ~-NHC(=NCH3)SCHj3
34 4-chlorophenyl ~-NH(C=S)NHCHj;
35 4-chlorophenyl (thiazole-2-yl)amino
36 4-chlorophenyl tetrazolyl
37 4-hydroxyphenyl -NH,
38 4-hydroxyphenyl imidazol-1-yl
39 4-hydroxyphenyl imidazol-2-yl
40 4-hydroxyphenyl imidazol-4-yl
41 4-hydroxyphenyl 1-methylimidazol-4-

yl

42 4-hydroxyphenyl [1,2,4]triazol-1-yl
43 4-hydroxyphenyl -NHC(O)NHCH;

44 4-hydroxyphenyl -
NHC(=NCN)NHCH;3
45 4-hydroxyphenyl -NHC(=NCH;)SCH;
46 4-hydroxyphenyl -NH(C=S)NHCHj;
47 4-hydroxyphenyl (thiazole-2-yl)amino

48 4-hydroxyphenyl tetrazolyl

The following is a scheme for preparing analogs encompassed by Category I of the

melanocortin receptor ligands of the present invention.



a 4CH2- NN CH2--N N \,N\ - N 5 12 Reagents and conditions: (a)

TFA/ CH2C12/H2G, rt 2 hr. HC | NHBoc N O CI NNHBoc b N H2--N + ( -~
N CO2H N\wob2/odd2¢ N \N 13 Reagents and conditions: (b) FOBUSOMMSB7 EDCl ,
DMF, rt, 6 hr. ¢l c- NHBoc N2 / OL,/ O NCN CH2---N N- CH2--N N ~N
\_ -N 13 14 Reagents and conditions: %c) TFA/ CH2C12/ H20; rt 1 hr. EXAMPLE
1 2- Am no- 3-(4-chl orophenyl)-1-(4-cycl ohexyl-4-[1, 2,41triazol -I|-yl net hyl -
pi peridin-1-yl)propan-I-one (14) Preparation of

4-cycl ohexyl -4-[1,2,4]tri azot - 1- yhnet hyl pi perigine (12): To a solution of
trifluoroacetic acid/dichl qlrorret hane/ wat er (1:,th 0.1, 10 nlL) is added to
4-cycl ohexyl -4- [1, 2,4]trfazqgl - 1-yl net hyl - pi i ne-1-carboxylic acid .
tert-butyl ester, 5, 10 mol ) s, added to the residue obtained in
the procedure herein nd tHe reacti PRtureNks allowed to WO
03/092690 PCT/ US03/ 11 CHy—N CHp—N

\=N

5 12
Reagents and conditions: (a) TFA/CH,Cly/H;0; 1t 1 hr.

H Cl !
| NHBoc

N
/7 =<

CH,—N
\=N

13

Reagents and conditions: (b) HOBt, NMM, EDCI, DMF; rt, 6 hr.
Cl
NHBoc
mo m
N

cl
NH,
o
. N
—_—
N N
/ = /S
Hp—N CH—N
\=N \=N
14

C
13

i

Reagents and conditions: (¢) TFA/CH,Cl,/H,;0; 1t 1 hr.

EXAMPLE 1
2-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-[1.2 41triazol-1-vlmethyl-

piperidin-1-yDpropan-1-one (14)

Preparation of 4-cyclohexyl-4-[1,2,4]triazol-1-ylmethylpiperidine (12): To a solution
of trifluoroacetic acid/dichloromethane/water (1:1:0.1, 10 mL) is added to 4-cyclohexyl-4-
[1,24]triazol-1-ylmethyl-piperidine-1-carboxylic acid tert-butyl ester, 5, (3.5 g, 10 mmol) is

added to the residue obtained in the procedure herein above and the reaction mixture is allowed to



25 stir for 30 to 60 m nutes. The reaction solution is then concentrated in
vacuo and partitioned between aqueous NaHCO3 and Et OQAc. The organi c phase
i s concerwpasmgepbih vacuo and the crude product purified PETHRHRLEIGIES
silica gel to afford the desired prodyct. Preparation of

[ 1- (4-chl or obenzyl ) -2-(4-cycl ohexyl -4-11,2,4]triazol -1-yl met hyl -

pi peridin-1-yl)- 2-oxo-ethyl] carbamc acid tent-butyl ester (13): To a
solution of 4- cyclohexyl-4-[1,2,4]triazol-1-ylnethylpiperidine, 12, (2.16
g, 8. 74 sanfet 30 to(Bmimmdy: ﬁ%@fgactwtsgﬁibfon is then concentrated in vacuo and partitioned

carbonyl) am no- 3- (4- chIoQHé opanoi ¢, aci d [ Boc-D-Ph(p-C)-0OH (2.65
g, 9. 18 PRYWSFY aqueaus %QTBFTQC plsegig cepeeniipted ippspy and the crude

N- et hy|pl’6@lﬁétfwhf1élﬂ)y(@i@om ica g%l BAfi0id)thd MesirddYrodud0 NL) is added in
portions 1-(3-dinethylam nopropyl)-3-ethylcarbodiimnmde hydrochloride (2.16
g, 11.4 mmol). The reaction is allowed to stir for 6 hours after which it

I's quenched Pbypaaﬁlﬁhm [ﬁ@l@ﬂ&%buldslﬁh (415516105&?104 19241 Biago | ?hﬁe‘ihﬁxt ract ed
with Et OAc and t onbi ned | ayers dried, concentratéd in vacuo, and

the res uP'ﬂ’F’ﬂﬂ]‘“C‘r’ﬂb@ ‘HP'(S’&%Y&]tcafki’r"i“F ped t"é@@l‘tyl aster (13% e solgtioafdrd t he desired

product . C}BI&&@MIM 021t84z0l-1 —ylmetIRlelpendme 12, (2.16 8 74 mmol) (R)-Z-N-(tert—butoxy—
2-am no- 3- (4- chl orophenyl) cycl ohexyl - 4- Jtriazol -1 -

yl met hy| cPPgpEbagne-r(4yb %?)BWI—IPTQW@C@%@)[BOCAP b(m@)‘é}mé? 63 g% 1uBmeRcet | ¢
aci d/ di chhatrexes dﬂ@dlﬁizolé@@ 86 g(1¥:5kmMeld, N- ﬁleﬂi?mdrﬁhoﬁgéj@@ 0lrmol, 3 83 mL) in

[ 1-(4- chlorobegﬂé ) -.2-(4-cycl ohex I-4- %é-trlazo -

-yI met hyPM5i (5@ isri‘ddeil 1p 9‘]"{1011521 -6 @?YHWJPOE%? ﬁ@ylﬁ@?@fhﬁﬁiq butyl ester,
13, (3. Shy@lrochRriS(2MER, 11.8R%ho)N Thé RAGIINAIIBWED 1'sBr fob 6 RbLOWEY wihngtikr for 30
to 60 mnutes. The reaction solution is then concentrated in vacuo and

partiti o%ﬂc%éPMW%%&WH@@r%ﬁ@n@W is expragted A FIQAGHE e i s

concent r@ﬁﬁﬁheumay\é@mw%ﬁd@ﬁuﬁé&zﬂ%&b%@@ﬁe rpsla[tinglcﬁﬂe YiRuddplfidavRt: Silica
gel to afford the desired product. The foll ow ng schenme utilizes

i nt er medfidgesebiopfprdithiadesiredpaediet on of other Category | anal ogs. Boc H N N
a CH2- N3 CHz- N3 6 15 Reagents and Conditions: (a) TFA/ CH2C12/H2O, rt 1

hr. WO 03/092690 PCT/ US03/ 11537 26 H C
Preparation of 2-amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-[1,2,4]triazol-1-

ylmethyl-piperidin-1-yl)propan-1-one (14): A solution of trifluoroacetic
acid/dichloromethane/ water (1:1:0.1, 5 mL) is added to [1-(4-chlorobenzyl)-2-(4-cyclohexyl-4-
[1,2,4]triazol-1-ylmethyl-piperidin-1-y1)- 2-oxo-ethyl] carbamic acid tert-butyl ester, 13, (3.5 g,
6.65 mmol) and the reaction mixture is allowed to stir for 30 to 60 minutes. The reaction
solution is then concentrated in vacuo and partitioned between aqueous NaHCO; and EtOAc.
The organic phase is concentrated in vacuo and the crude product purified via HPLC over silica

gel to afford the desired product.

The following scheme utilizes intermediate 6 for the preparation of other Category I

analogs.

Boc H
I |

N

a
—_—
CHa—Nj CHp—Ng

6 15

Reagents and Conditions: (a) TFA/CH,Cl,/H,O; rt 1 hr.



NHBoc | N O C NHBoc b N CH2-N3 CO2H CH2- N3 15 16 Reagents and
Conditions: (b) EDCI, HOBt, NMM rt, 18 hr. CI CI NHBoc NH2 O/ O N c¢ N
CH2- N3 GMP-03m696 17 Reagents and Conditions: (c) TFAl CHPCI/USRQ53Tt 1 hr.
A 1 \N2CA +\ N2/ Ol / O Nd b CH- N3 CH2- NH2 17 18 Reagents
and Conditions: (d) H2: Pd/C, pyridine, MeOH rt 2 hr. EXAWVPLE 2

2-(R) - Ami no- | - (4- am nonet hyl - 4- cycl ohexyl - pi peridin-1-yl) - 3-

(4-chl orophenyl ) - propan-1-one (18) WD 03/092690 PCT/ US03/ 11537 27
Preparati on of 4-azidonethyl-4-cycl ohexyl-piperidine (15): A ready-to-use
solution of trifluoroacetic acid:methylene ghloride: water (1:1:0.1, 20
m) is added to 4-d&rzidomethyl-4- cycl ohexyl - prpef i nenhsssar boxylic acid
tert-butyl ester, 5.92 mmol e), and i

pressure and par
acetate. The or

CHo—Ng

15

16
Reagents and Conditions: (b) EDCI, HOBt, NMM,; rt, 18 hr.

—°
CHo—N; CHo—N3

Reagents and Conditions: (c) TFA/CH,Cly/H,0; 1t 1 hr.

Cl Cl
NH, NH,

O
O

17 18
Reagents and Conditions: (d) H,:Pd/C, pyridine, MeOH; rt 2 hr.

EXAMPLE 2
-Amino-1-(4-aminomethyl-4-cvclohexyl-pi

(4-chlorophenyl)-propan-1-one (18)




and the sol vent renoved under reduced pressure. The crude product is
purified by preparative HPLC to afford 1.32g (100% vyield) of the desired
product awOtohe926pt f | uor oacetic acid salt. M5 (ESI) mz 2P8T/USMyHE}7
Preparation of 27

[ 2- (4-azi donet hyl - 4-cycl ohexyl - pi peridin-1-yl)-1-R-(4-chl orobenzyl) -
2-oxo-ethyl]-carbamc acid tert-butyl ester (16): To a solution of the

4- azi donet hyl - 4- cycl ohexyl - pi peridine, 15, (1.95g, 8.74 mmol),
2-(R)-tert-butoxycarbonylanino 3-(4-chloro- phenyl)-propionic acid (2.65 g,

getl ﬁy FTmnl)Z ph }Pﬁ@&r O@é} n%ahg% lﬁk‘;’xgl %Pr\r"ﬁpﬁﬂggnﬁwﬂwms%wnso m) is

added 1- o(f&rﬂudtdﬁ&ﬁ:lbfd&ld aiRihyRAs eﬂMid)ev.?m@rhybqadeﬁrj fis dﬂ[ﬂ&ﬁto@?azihﬁm&hylm 4 ol )
and the realcl:tl on mxture is stirred overnig ous ammnl um chl ori de

sol ut i ofYFehexKaiPrded -AFRPxYlifcldd g PRt esisk Or chtle%l9 g ledt mg thedpastioh e. The

or gani ¢ phighfd stitréd £ D8 ONRE. THO SlabiiibnSisHhbéRcentradel iR reatctd pRBGRNMnE At ed under
reduced pressure The crude_p Og:u@) is purified b chr omat ogr aphy to af ford
08

3.35 g @EFEGIPYddecHFen guepigodiimp RSO gty Mseletes| }le RESMIETALC sep

Pr epar atah@theQ@blvent removed under reduced pressure The crude product is punﬁed by pre aratlve
2-(R)-aninag -I-é azi donet hyl - 4- cg/ hexyl - pi peridin-1-y f

chl or opH&hH ?rgr}ao’ﬁgl(lqg?%eylﬁlﬂb‘)ft eﬂeﬁwdﬂlﬁf 3y &e t’%%‘ioﬁ?%cﬁﬁ? agid Sf.‘lFlesuor oacetic
aci d: metchyl) ene223ciM-aride: water (1:1:0.1, 15 rr1) is added to

[ 2- (4-azi donet hyl - 4-cycl ohexyl -pi peridin-1-yl)-I-R- ‘

(4-chl orobenzyl ) -2-oxo-ethyl]-carbam c acid tert-butyl ester, 16, (3.35 g,

6.65 mmol e), Meshrhfich ofr[msilmnahgqtmﬁloﬁ&xyl-b@dnmt1 )-: za(@cmmubenzﬁlste
m xture s concent rated under uceob(ﬁr essure and _partitioned between

aqueous Ve ]b‘faEIéﬂ"b‘Sﬁﬁ‘fiée"éhﬂty et 18 dpaseuionsd Ry thy-é separ at ed

and t he c5abnRiltpipepiane ers, UEel 8. 7e6HMepd- m)e&swt@xyc%ely@arnuﬂﬁm gdret s
purified by preparative HPLC to zf\fford 2.68 99%3y|e of the desired
pr oduct PPREVREGgniGECHK G 2 P-AA-mmelpt ébdé?ertbe&ﬁmarole (2.36 g, 17.5 mmol), 4-

2- (R) - amh Jmoﬁﬁmﬁﬁ@ ©@5ehiydle, Q%M)Q@HWHmﬁttﬂﬁbﬂnﬁhﬂdel(ﬂﬂhlj Bralded 1-3-
chl or o- hen - propan-1| -aone solutio

2-(R) - arqflﬂeggxl—a{r@oalﬂp% ﬁﬁl}e(%ar(b@dlmude 2. 16 g, 11.4 mmol) acr)l]:1 the reaction mixture is
cycl ohexjireddb e dghdl Aqubodd abmdoniin E{1b:R1eQolGHTY {h)en RddRR aRlt the RA&ion bltracled- 68, 6.7

mol e) and pyri (5 nm)_ in_nethanol C‘r(ygy? i.s added pal | adi um on
carbon (Bthethybeseiip Tfeﬁm%m%lﬁzg%rf dripg Qvagigy eré%eg@ltmﬁmsw&qe@wn 98

M Xt ur e (Sedié8aesl Thd du® pRREQYpiiffel BWcIRBatbRFhySb it 8.3k QI(7dMRictapur s

under a hydrogen atnosphere at_atnospheric pressure. The reaction mxture
is then Of?/ tt‘QFé(anOI"}P‘BLME (%SI%H’ézrfio“p@@*}%P Celite, the filtrate was
concentrated to afford 2.4 g (96% of the desired conpound. The foll ow ng

schenme utilizes internediate 16 for the preparation of other Category I
anal ogs. Cl @reparation of 2-(R)-amino-1-(4-azidomethyl-4-cyclohexyl-piperidin-1-yl)-3-(4-

chlorophenyl)-propan-1-one (17): A ready-to-use solution of trifluoroacetic acid:methylene
chloride:water (1:1:0.1, 15 ml) is added to [2-(4-azidomethyl-4-cyclohexyl-piperidin-1-yl)-1-R-
(4-chlorobenzyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester, 16, (3.35 g, 6.65 mmole), and the
reaction mixture stirred for 0.5-1.0 hour. The mixture s concentrated under reduced pressure and
partitioned between aqueous sodium bicarbonate and ethyl acetate. The organics are separated
and the solvent removed under reduced pressure. The crude product is purified by preparative
HPLC to afford 2.68 g (99% yield) of the desired product. MS (ESD m/z 404, (M+H")

Preparation of 2-(R)-amino-1-(4-aminomethyl-4-cyclohexyl-piperidin-1-yl)-3-(4-
chloro-phenyl)-propan-1-one (18): To a solution of 2-(R)-amino-1-(4-azidomethyl-4-
cyclohexyl-piperidin-1-yl)-3-(4-chloro-phenyl)-propan-1-one, 17, (2.68, 6.7 mmole) and pyridine
(5 mL) in methanol (25 mL) is added palladium on carbon (5%, 150 mg) under argon. The



NHBoc NHBoc O/ O N a N CH2-N3 CH2-NH2 16 19 Reagents and Conditi ons:
(a) H2:Pd/C, pyridine, MeOH, rt 2 hr. CI NHBoc CI NHBoc OO Nb 3 NHH
CH2- NH2 1vwB23mbo0 *~CH3 S 19 20 Reagents and Conditi ons: PCIH)USCHBINGS,
CH2C12; rt 2 hr. WD 03/092690 PCT/US03/ 11537 29 CI C1 NHBoc NH2 I~ o I~ o
NCNHHHHH-NNCGCH2-NN Y CH3 "I CH3 S S 20 21 Reagents and
Conditions: (c) TFA/ CH2C12/H2G, rt 1 hr. EXAMPLE 3 1-{1-f

2- Am no- 3- (4- chl orophenyl ) propi onyl | - 4-cycl ohexyl - pi peri di n-4-yl net hyl } -
3- et hy lyik ket ?ﬁr e@With PheR eﬂtﬂo%n@then stirred for two hours underahydrogen

[ 2- (4- am noet hy z%cclohex ;% peridin-1-yl)-1-R- (4-chl oro-benz f)

2- 0XO0- etaﬁwSpheéantB%ﬁsehe&e iPEPS%“é@r Theyipagfion grxtare IS(tmfﬂtemsi througl} a1thog ﬁacivﬁ

[ 2- (4- aziegRN@E A¥aredras concentrated to afford 2.4 (96%Lof the desued compound

cycl ohexyl - pi peridin-1-yl)-1- -(4- c or obenzyl ) - 2- 0x0- et hyl ] - car bani c
acid tert-butyl ester, 16,

The following scheme utilizes intermediate 16 for the preparation of other Category I

\Q\Jf;\@\/',\f;

—-—>
CHz—Ny CHy—NH,

Reagents and Conditions: (a) Ha:Pd/C, pyridine, MeOH; 1t 2 hr.

Ci
\©\/Nﬂ3; \©\/It8;

b

—_—
CHo—NH, CH.
QQ i Y o

Reagents and Conditions: (b) CH3;NCS, CH,Cly; 1t 2 hr.,

analogs.



(5.04 g, 10 mole) and pyridine (10 nL) in nethanol (50 nlL) is added

pal | adi um on carbon (5% 300 ng) under argon. The m xture was purged with
a hydr ogewofoBoseséamd t hen stirred for two hours under a hydrageni@snosphere
at atnospheric pressure. The reactiongrixture is then filtered through a
short pad of Celite, the filtrate was concentrated to afford 4.6 g (96% of
the desired conpound. Preparation of

(1- (4-chl orobenzyl)-2-{4-cycl ohexyl -4-[(3-net hyl t hi ourei do) -

met hyl ] pi peri dé's I} 2- QX 0- et hyl ) - caQa amhﬁi tent-butyl ester (20): To

[ 2- (4- ami noet hyl -¥-£ exyP- pi peri di n-
thyl]-carbamc acid tert-utyl ester, 19, (46 ng,| 0.096 nmol) in nethyl ene
chloride (6 nL) is added yl |so{—h|—@cyanate 5g, 0.11 mmol) and
stirring continued for t purs at roomtenperature. The solvent is
renoved under reduced presgure PandFthe resi due washed \Vfﬁth'}'di ethyl ether to
afford the desired conmp HZ-F#Ieparatl on of N__

1-{1-[ 2- am no- 3-(4-ch phenyl ) oplodﬂyl ]-4- ohexyl -\Hl/peP*i*sdi n-
4-yl met hyl } - 3- met hyl gurea (219: A ready-t e sol utison of
trifluoroacetic acid: nmethylene chloride:water (1:1:0.1, 2 nl) is added to
(1-(4-chl orobenzyl)-2-{4- cyfﬂ ohexyl - 4-[ ( 3- et hyIth|26 WO 03/ 092690

PCT/ US03/ 11537 30 uiReagtois aed Gydditipnpelc) TFAYCHLGL/H,Q; ok be.et hyl ) - car bami ¢ aci d
tert-butyl ester, 20, (0.5 g, 1 nmol) and the reaction mxture is stirred
for 0.5-1.0 hour. The m xture was concentrated under reduced pressure and
partitioned between aqueous sodi uEXaMRbdnat e and et hyl acetate. The

organi cs : . renpyed unde.r reduced ppressure.
The crude prothER oS- ORI e PRIy Mﬂ%ﬁ%—m&ltle

conmpound as the trifl uoroacetl Gmhﬂthﬁaﬁﬁea(zmo% The foll ow ng schene
utilizes internediate 6 for the preparation of other Category | anal ogs.
Cl +\ NHBoc C1 I \ NHBoc OO NNH CH2-NH2 CH2-N NHCbz NCbhz 19 22 C
Cl NHBoc | \PréyHBation of [2-(4-aminoethyl-4-cyclohexyl-piperidin-1-yl)-1-R-(4-chloro-benzyl)-

2-oxo-ethyll-carbamic acid tert-butyl ester (19): To a solution of [2-(4-azidomethyl-4-

chl or o- benzyl ) - 2- oxo- e

cyclohexyl-piperidin-1-y1)-1-(R)-(4-chlorobenzyl)-2-oxo-ethyl]-carbamic acid fers-butyl ester, 16,
(5.04 g, 10 mmole) and pyridine (10 mL) in methanol (50 mL) is added palladium on carbon (5%,
300 mg) under argon. The mixture was purged with a hydrogen flow and then stirred for two
hours under a hydrogen atmosphere at atmospheric pressure. The reaction mixture is then filtered
through a short pad of Celite, the filtrate was concentrated to afford 4.6 g (96%) of the desired

compound.

Preparation of (1-(4-chlorobenzyl)-2-{4-cyclohexyl-4-[(3-methylthioureido)-
methyl]piperidin-1-yl}-2-oxo-ethyl)-carbamic acid zert-butyl ester (20): To a stirred solution
of [2-(4-aminoethyl-4-cyclohexyl-piperidin-1-y1)-1-R-(4-chloro-benzyl)-2-oxo-ethyl]-carbamic
acid tert-butyl ester, 19, (46 mg, 0.096 mmol) in methylene chloride (6 mL) is added methyl
isothiocyanate (10 mg, 0.11 mmol) and stirring continued for two hours at room temperature. The
solvent is removed under reduced pressure and the residue washed with diethyl ether to afford the

desired compound.

Preparation of 1-{1-[2-amino-3-(4-chlorophenyl)propionyl}-4-cyclohexyl-piperidin-
4-ylmethyl}-3-methyl thiourea (21): A ready-to-use solution of trifluoroacetic acid:methylene
chloride:water (1:1:0.1, 2 ml) is added to (1-(4-chlorobenzyl)-2-{4-cyclohexyl-4-[(3-methylthio-



Ol / O Nb N HHI I NHCbz CH2-N.NH2 CH2- L Y NCbz NH 22 23 Reagents
and Conditions: (b) Pd; rt, 18 hr. WD 03/092690 PCT/US03/11537 31 C C
NHBoc NH2WO@3@29® N HH | |  CH2-N /NH2 CH2-N_NH2 NH RAT/UR83/2437
Reagents and Conditions: (c) TFA CH2C3g/ H2O, rt 1 hr. EXAMPLE 4

N-{1-[ 2- Ami no- 3- (4-chl or ophenyl ) propi onyl | - 4-cycl ohexyl -

pi peridi n-4-yl net hyl } - guani di ne (24) Preparation of

{2-[4-cycl ohexyl - 4- (di - car bobenzyl oxyguani di nyl ) pi peridin-1-yl]-1-

(4-chl ormmmymyﬂﬁp@mmmyz-@xocammmmcm fe@dlityDestey) zoecotseg 1 @@ol) anlier cury

(1) 4R flGiol 40 urs B 43 TR bk 2080 Bortbhed il Wl ©f

R- ( 410 hi msmrbmrdq;&h)&oﬁedjm’v@h fagﬁebumglbﬁml@rbgﬁatel ﬁ}c&fm}? ﬁweyé 'B;gb%ramcle . gf i88
ng, 1. nzo car.bon - e - Lhi opseudo ur ng,
1.23 mmvre)fe %?R%E‘F?l ?%%‘R%fiﬁﬁn PR aetgyte 5SS Hfrof § uftf%P‘PEL)egb

r eact i orprepavative HPLG tsgive ﬁhedtlé @fimpdurdiois the tﬂﬂlhdlldsa‘eéhdlucidf'saﬁ'(m%) and fil ter ed
through a pad of Celite. The filtrate is concentrated in vacuo and the
residue is purified over silica to afford the desired product. Preparation

of [ 1-(4-chl amelieixwig) scRenfetutitiyesl ittbreneyiiateds fatithe gicpaniinlbf bthet Qfsgodi N- | -

analogs.
\©\/r,\liB; m;

—-———>
CHy—~NH, CH2— \n/ NHCbz
NCbz

Cl
NHBoc NHBoc
(e}

égd‘ig— NHCbz égcw Y
NCbz NH

Reagents and Conditions: (b) Pd; rt, 18 hr.



yl)-2-oxo-ethyl]-carbamc acid tert-butyl ester (23): To a solution (100
mg) in {2-[4- cycl ohexyl -4-(di-carbobenzyl oxyguani di nyl)-pi peridin-1-yl]

- 1- (4- chiwpebemsyl ) - 2- oxo-ethyl } carbam c acid tert-but pCTasv®115322, MeOH
(3 nm) is added 10% Pd/ C (12 g) undergargon blanketing. The resulting
slurry is purged with a hydrogen flow and then stirred for 2 hours under

an at nosphere of hydrogen. The reaction mxture is then filtered through a
short bed of Celite to renove the catalyst and the filtrate concentrated
in vacuo to afd he d red product S\Pregar at i Nely of

N-{1-[2- Am no- 3- ‘ DD enyI ) pr opi onyl cycI ozhexyl pi peri din-

4-yhnet hyl } - guanis 4. -A sol ution of \{ ORQ%

aci d/ di chl oro- net hane/water (1:1:0.1, 20 nmL) is added to of

[ 1- (4- chl or obenzyl ) - 2- (4-€¥] ohexyl - 4-fyani di nometfyl - pi peridin-1-yl)-2 WO
03/ 092690 PCT/ US03/ 11537 32 oxo ethyl]-carbamc |acid tert-butyl ester, 23,

(5.24 g, 6.65 mml) and the tion mxture is altowed to stir for 30 to
60 m nutes. The reacti oou;_iNon NS, t hen concentyat n waguo and
partitioned between a s NaH and Et OAc. or gani gf phase is
concentrated in vacuo d the cnade product ied viaviHPLC over silica
gel to afford the desired product. The foll owi ng _schene utilizes
internediate 3 for the p?eparatl on of other Cat eé‘bry | anal ogs. Boc Boo

I
Il 4N N a IN N QQHBedgettdandNendittonS (cBTRA/(RRERENROStamed Conditions: (a) (i)
2-am not hi azol e, toluene; reflux 18 hr;(ii) HB(AcO3, rt 3 hr. Boc HI |
NN b 4CHZ- NH</ CHZ- NH-</ D S S 25 26
EXAMPLE 4

N-{1-[2-Amino-3-(4-chlorophenyl)propionyl}-4-cyclohexyl-

piperidin-4-ylmethvl}-cuanidine (24)

Preparation of {2-[4-cyclohexyl-4-(di-carbobenzyloxyguanidinyl)piperidin-1-yl]-1-
(4-chlorobenzyl)-2-oxo-ethyl} carbamic acid fert-butyl ester (22): Mercury (II) chloride (401
mg, 0.48 mmol) is added to a stirred solution of [2-(4-aminoethyl-4-cyclohexyl-piperidin-1-y1)-1-
R~(4-chloro-benzyl)-2-oxo-ethyl]-carbamic acid fert-butyl ester, 19, (588 mg, 1.23 mmol), 1,3-
bis(benzoxycarbonyl)-2-methyl-thiopseudo urea (441 mg, 1.23 mmol) and triethylamine (0.62
mL, 5.64 mmol) in DMF (15 mL). The reaction mixture is stitred for 1 hour, diluted with EtOAc
and filtered through a pad of Celite. The filtrate is concentrated in vacuo and the residue is

purified over silica to afford the desired product.

Preparation of [1-(4-chlorobenzyl)-2-(4-cyclohexyl-4-gunidinomethyl-piperidin-1-
yD)-2-oxo-ethyl]-carbamic acid tert-butyl ester (23): To a solution (100 mg) in {2-[4-
cyclohexyl-4-(di-carbobenzyloxyguanidinyl)-piperidin-1-yl]-1-(4-chlorobenzyl)-2-oxo-ethyl }
carbamic acid fert-butyl ester, 22, MeOH (3 mL) is added 10% Pd/C (12 g) under argon
blanketing. The resulting slurry is purged with a hydrogen flow and then stirred for 2 hours under
an atmosphere of hydrogen. The reaction mixture is then filtered through a short bed of Celite to

remove the catalyst and the filtrate concentrated ir vacuo to afford the desired product.

Preparation of N-{1-[2-Amino-3-(4-chlorophenyl)propionyl]-4-cyclohexyl-piperidin-
4-ylmethyl}-guanidine (24): A solution of trifluoroacetic acid/dichloro-methane/water (1:1:0.1,
20 mL) is added to of [1-(4-chlorobenzyl)-2-(4-cyclohexyl-4-guanidinomethyl-piperidin-1-y1)-2~



Reagents and Conditions: (b) TFA/CH2C12/H2G, rt 1 hr. HC | NHBoc O C
N NHBoc N CHZ-NH<~ C COZH S N 26 HZ-NH ~ S 27 Reagents and

Condi ti ors0 080926DCl , HOBt, NMM rt, 18 hr. WD 03/092690 PCT/UuS8®8¥531537 33
Cl G NHBoc NH2 4 Nd NN CH2- NHG@R- NH </ S S 27 28 Reagents and
Conditions: (d) TFAJCH2C12/H20; rt 1 hr. EXAMPLE 5

2- R- Am no- 3- (4- chl or o- phenyl ) - 1-f 4- cycl ohexvl - 4- (t hi azol - 2-yl am nonet hyl )

pi peridin-1-yll-propan-1-one (28) Preparation of

4- cycl olexythylftedrbdmhia acit -té%f-—MtﬁﬁitélQZ(Et(B)’th @Sqmamblj landthk reaaiddaiyduteds aci d

t est- but yl ter ohex - i peridine-|-carboxylic acid
toxt - buElTER a7 s s acio ot BedPRGIHFA SR (RS g, 1. 0
mol ) alpaudbr&smhtweeh aq‘ne(ﬁlﬁlNaHEGb GidEELmlA), Thﬁd&l@aﬂid‘mhaﬁﬂ lxt:cbifcentt&&S i ’dchsixed usi ng
a Dean- St(? t[ile crugé3 pro u pun 1 rvpall-gjlc ov-eI:-rh se1hcsaoge toa dtI?e &esue pro ulcted

The following scheme utilizes intermediate 3 for the preparation of other Category I

llaoc IIBOC
N N
a
_—
N
CHO CH,— NH—</ j

s

3 25

Reagents and Conditions: (a) (i) 2-aminothiazole, toluene; reflux 18 hr;(ii) HB(AcO)s, rt 3 hr.

analogs.

Boc

Z—T

N N
oH—NH— j] Ot/ j]
S s
25 26
Reagents and Conditions: (b) TFA/CH,Cly/H,0; rt 1 hr.

Fl* cl
N NHBoc
[¢]
NHBoc

N
Ch— NH_</ j COH
&
N
OH—NH—( j
s

27
Reagents and Conditions: (c) EDCI, HOBt, NMM; rt, 18 hr.



to roomtenperature and sodi umtriacet oxyborohydri de added. The reaction is
stirred at room tenperature for three hours and then diluted with ethyl
acetate. Wbhaesfemedi on m xture is washed w th aqueous sodiPamusodarshbnat e
and brine. The solvent is renoved un reduced pressure and the residue
purified by preparative HPLC to afford 312 ng (82% yield) of the desired
conpound. ©Ms (ESI) mlz 380 (M+H+) Preparation of

(4-cycl ohexyl - pi peri di n-4-yhnethyl)-thiazol -2-yl-am ne (26): A ready-

t o-use sol uti IeneNﬁhIoride:mater (1:1:0.1,
7 m) is added 2
cycl ohexyl - 4- (t La®ri nonet hyl ) -p
tert-butyl ester, 25 (312 ng, 0.82 mml),

stirred for 0.5-1.0 hour-NThe nixture ig then coneéntrated under reduced
pressure and partitioned befween aqueous 3odi um bilcarbonate and et hyl
acetate. The organi cs_are,= ennvedrynder reduced

pressure. The crude { :EE afford 220
||fluoroac acid salt.

_ pdg H§ ngied by preé
ng (96 %yield) of eS|re ound as th

Preparatlon of
{1- (R) - (4-chl or obenzyl ) - 2- P4- cycl ohexyl - 4- (t hi azol - 221 ami nonet hyl ) -

pi peridin-1-yl]-2- ox@egichiy hid Catdhrat: (dRTFACIBOLADOLY | hester (27): To a
solution of the (4 WD 03/092690 PCT/US03/11537 34

cycl ohexyl - pi peri di n-4-yl nmet hyl)-thi azol -2-yl -am ne, 26, (39 ng, 0.14
mml ), 2-(R)-tert- butoxycarbonyl gxanpeid: § 4- chl or o- phenyl ) - propi onic acid
(44 mg, 0.147 nnDI) 1- h droxybenzotrlazole { 0.28 mmol),

4- met hy| nor pRRiAzaing dghlopgsphenyhd-[dycyclohexg]-4olthiazelel-Hamnomethyl )y (7 mL) is
added 1-(3-di net hyl am nopr C@érmﬁigl]lﬁb%hgﬂégzm de (35 ng, 0.183 mol)
and the reaction m xture stirred overni ght queous ammoni um chl ori de
solution is then added and the reaction extracted with ethyl acetate. The

organi ¢ | ayemprégarskidest 4 abhes@m mnazaud fl@(hﬁmnfetﬂy‘l)eﬂlﬁéhcﬁﬂéjl&ﬂ%ﬁﬁicr at ed

under reduced pressure. crude product is purifi over silicato
af for d 28diggT-petrbesierd?s 4zs$yc{0h@<yhé§?whplem%%heﬁrb%@m(m sertrityl 601> (MHH)

Pr epar aj @6 ﬁl% 26 folot il anéfo(mazeial(mm@qr@&hﬁm@m{eﬁis@ai%dqb efvehne ¢rs(hty azol - 2-
ylanlnonethyl) pi peri di n- 1-Pﬁ?ig an | -one (28 ? ready-to-use solution

of trif P’éfb%&%’%’t“?é”as Eedioged s feﬂqa@mrerés W‘%%ht The golgtian is feprqoleds gdded

t o{ 1k &%Q&hﬂiﬂ@@ RAYoliudr thideefox d?(kl‘@dxﬂe added. The reaction is stlrred at room
4- (t hi azol - 2-yl am nomret hyl plperldl? ] - 2- oxo-ethyl }-carbam c acid
brﬁ@ﬁ &)

t er t - butSppergtipfor thyee hoe%gn ﬂ?@n diBptesion etatey hie gorationaBiurHls Washedur e

sti rred wifagibols sbdRndbicafthtRatbxd BHS. 'I“ﬁe Jonent is RGO drdbadducinpisuf-adyced
pressure ang partijtioned betmeen ueous sodi um bi carbonate and et hyl

acet at e e Tq¥iue ppyikedhy preparaliypifll Fd 3 @4 icdd ofithe davigd eerarquadi due

pur|f|edmhgwgn@@gg@guyngPLC to afford 40 nmg, (99 %yield) of the desired
compound as the trifluoroacetic acid salt. M5 (ESI) mz

-g8r boxylic acid
and the|reaction m xture is

Preparation of (4-cyclohexyl-piperidin-4-ylmethyl)-thiazol-2-yl-amine (26): A ready-
to-use solution of trifluoroacetic acid:methylene chloride:water (1:1:0.1, 7 mL) is added to 4-
cyclohexyl-4-(thiazol-2-ylaminomethyl)-piperidine-1-carboxylic acid fert-butyl ester, 25, (312
mg, 0.82 mmol), and the reaction mixture is stirred for 0.5-1.0 hour. The mixture is then
concentrated under reduced pressure and partitioned between aqueous sodium bicarbonate and
ethyl acetate. The organics are separated and the solvent removed under reduced pressure. The
crude product is purified by preparative HPLC to afford 220 mg (96 % yield) of the desired

compound as the trifluoroacetic acid salt.

Preparation of {1-(R)-(4-chlorobenzyl)-2-[4-cyclohexyl-4-(thiazol-2-ylaminomethyl)-
piperidin-1-yl]-2-oxo-ethyl}-carbamic acid fert-butyl ester (27): To a solution of the (4-



461 (M+H+) The conpounds which conprise Category Il of the nelanocortin
receptor |igands of the present invention are

4- cycl ohew9l0349362) 2, 4] tri azol - 1-yl pi peri di nes havi ng t hepgeresoalisscaff ol d:
H NI-IHR O --~-Y NOQ--,,- R2 whergin R and R2 are defined herein bel ow
in Table H TABLE Il No. R R2 49 phenyl -NH2 WO 03/092690 PCT/ US03/ 11537
35 50 phenyl imdazol-Il-yl 51 phenyl imdazol-2-yl 52 phenyl

i m dazol -4-yl 53 phenyl 1-nethylim dazol-4 yl 54 phenyl

[1,2,4] t:ydlcalémpilpemhm-ﬁﬁmadn mthazo -5hibQ6(3(39 B, mIMemyol), NH@(mMCI\I) NHCH3 57

FP ﬁlnalz oi"ll\ltg %&g@%@%d“ ;SH@‘EW%%%} Pfaﬁg‘?lfl Pgld gnqil?g& Pﬁ%%g’g‘fﬂ%y byl -NH2 62

4- ]1: : uor ﬁydiembbnzbmaa@a (ﬂ'S'rﬂg phs nﬁ&lﬂﬂrﬁdﬂ@hﬁcﬁ?ﬁﬂiﬁé (0.56 16@31e) 62251) in NMd-

4-f| uorq o %Q ? en b |.j. m dazol yl

211 vor SRSy aST garo s died D0a- dimetrg BT RS o et
0.183 mmol) and the reaction mixture stirred overnight. Aqueous ammonium chloride solution is
then added and the reaction extracted with ethyl acetate. The organic layer is dried over sodium
sulfate, filtered and concentrated under reduced pressure. The crude product is purified over

silica to afford 48 mg (61% yield) of the desired compound. MS (ESI) m/z 561 (M+H")

Preparation of 2-(R)-Amino-3-(4-chlorophenyl)-1-[4-cyclohexyl-4-(thiazol-2-
ylaminomethyl)-piperidin-1-yl]-propan-1-one (28): A ready-to-use solution of trifluoroacetic
acid:methylene chloride:water (1:1:0.1, 3 ml) is added to {1-R-(4~-chlorobenzyl)-2-[4-cyclohexyl-
4-(thiazol-2-ylaminomethyl)-piperidin-1-yl]-2-oxo-ethyl }-carbamic acid zers-butyl ester, 27, (48
mg, 0.086 mmole), and the reaction mixture stirred for 0.5-1.0 h. The mixture is then concentrated
under reduced pressure and partitioned between, aqueous sodium bicarbonate and ethyl acetate.
The solvent is removed under reduced pressure and the residue purified by preparative HPLC to
afford 40 mg, (99 % yield) of the desired compound as the trifluoroacetic acid salt. MS (ESI) m/z
461 (M+H"

The compounds which comprise Category II of the melanocortin receptor ligands of the

present invention are 4-cyclohexyl-4-{1,2,4]triazol-1-yl piperidines having the general scaffold:

H H
SN

R\)\(O
N

H2
wherein R and R? are defined herein below in Table II.
TABLE I
No. R R”

49 phenyl -NH,




68 4-fl uorophenyl
4-f | uor ophenyl

4-f | uor opwervgloszeed r azol yl
75 4-chl or ophenyl
77 4-chl or ophenyl
PCT/ US03/ 11537 36 78 4-chl orophenyl
- NHC( O) NHCH3 80 4-chl or ophenyl

i m dazo
i m dazol

-1-y
-4-yl

73

NHC( =NCN) NHCH3 69 4-f | uor ophenyl
-NH(C=S)NHCH3 71 4-fl uorophenyl

4- chl or ophenyl
i m dgzol

- 2.
1- met hyl i m dazol
[1,2,4]triazol-I|-y
NHC( =NCN) NHCH3 81 4- chl or ophenyl

(thiazol e-

- NHC( =NCH3) SCH3 70

2-yl)amno 72

-NH2 74 4- chipemashemsh?

yl

-4 yl WO

76 4-chl or ophenyl

03/ 092690
79 4-chl or ophenyl

- NHC(=NCH3) SCH3 82 4-Cﬁb@rqphenybmmMH(C;S NHGH&MZ&SLﬂfchIorophenyl
(thiazole-2-yl)am no (84_4-chlero engL_iéﬁ lowing is a
schene for preparing nangs enco¥§§§ ed by CAGEP2 YN of the
mel anocortin receptor {TTgands of pRayPr esent 1iav@Rillopn. Boc Boo | 1 NN
4 a CC HOCN 7 29 Reagents land rondl tionsy (a) dinethyl phosphono
acetonitrile, LiC, DBU 53t |L hr.Pphegk Boc| l-methylimidazol-4-
yl
54 phenyl [1,2,4]triazol-1-yl
55 phenyl -NHC(O)NHCH;
56 phenyl -
NHC(=NCN)NHCH;
57 phenyl -NHC(=NCH3)SCH;
58 phenyl -NH(C=S)NHCH;
59 phenyl (thiazol-2-yl)amino
60 phenyl tetrazolyl
61 4-fluorophenyl -NH;
62 4~fluorophenyl imidazol-1-yl
63 4-fluorophenyl imidazol-2-yl
64 4-fluorophenyl imidazol-4-yl
65 4-~fluorophenyl 1-methylimidazol-4-
yl
66 4-fluorophenyl [1,2,4]triazol-1-y]
67 4-fluorophenyl -NHC(O)NHCH;
68 4-fluorophenyl -
NHC(=NCN)NHCH;
69 4-fluorophenyl -NHC(=NCH3)SCHj3
70 4-fluorophenyl -NH(C=S)NHCHj3
71 4-fluorophenyl (thiazole-2-yl)amino
72 4-fluorophenyl tetrazolyl
73 4-chlorophenyl -NH;
74 4-chlorophenyl imidazol-1-yl
75 4-chlorophenyl imidazol-2-yl
76 4-chlorophenyl imidazol-4-yl
77 4-chlorophenyl 1-methylimidazol-4-
yl




I I NN b CNOQ~-NH2 29 30 Reagents and conditions: (b) H2, NH3,

Raney Ni; rt, 6 hr. Boc Boo I I NN COQ\'- Cbz NH2 N NHCbz 30 31 HN
WO 03/ 0928003PhPAJS03/ 11537 37 Reagents and conditions: @ECX/USQELE37
CbzNHC( SCH3) =NCbz, TEA, DVMF; rt, 1 hrgg Boc H I I NN d _ Cbhz CQ\- Chz

M N h- NHCbz NHCbz 31 HN 32 HN Reagents and conditions: (d)
TFA/ CH2C 2JH2O, rt, 1 hr. H A NHBoc N/ O d NHBoc N Cbhz CO2H N

78 4-chlorophenyl [1,2,4]triazol-1-yl
79 4-chlorophenyl -NHC(O)NHCH;
80 4-chlorophenyl -

NHC(=NCN)NHCH;
81 4-chlorophenyl -NHC(=NCH3)SCHj;
82 4-chlorophenyl -NH(C=S)NHCH;
83 4-chlorophenyl (thiazole-2-yl)amino
84 4-chlorophenyl tetrazolyl

The following is a scheme for preparing analogs encompassed by Category II of the

melanocortin receptor ligands of the present invention.

?oc i130c
N N
a
e
CHO —
CN
7 29

Reagents and conditions: (a) dimethylphosphono acetonitrile, LiCl, DBU; rt 1 hr.

Boc

l?oc
N
b
—_
CN NH,
29

30

22—

Reagents and conditions: (b) H,, NHj, Raney Ni; tt, 6 hr.

Boc Boc

Cbz

>— NHCbz
30 31 HN



NHCbz Cbz 32 HN N 33 ~-- NHCbz HN Reagents and conditions: (e) EDC

NMM HOBt, DWVF; rt, 18 hr. d NHBoc C \ NHBoc NN f Cbhz CQ~- H NN 33
34 ~- NH2 wiNl oBfee2sgent s and conditions: (f) H2, Pd/C MeOH, PCI/UBHIIS3ND
03/092690 PCT/US03/11537 38 CI C  Ng#Boo NH2 N9 NQX-- NHH NN 34
~-NH2 35 J~-NH2 HN HN Reagents and conditions: (g) TFA/ CH2C12/H20; rt, 1
hr. EXAMPLE 6 f 2-[4-Cycl ohexyl -4-(3-guani di no-propyl)-piperidin-1-yll
-1-R-(4-fluoro-benzyl)- 2-oxo-ethyll-carbam c acid tent-butyl ester (34):
Preparati on Rbagdnté A1dCbaREMsNYd) Heé,CoSN@BYHDERED:, diEAe DVIFC 3¢ baxyl ic acid
tent-butyl ester (29): To a solution of dinethyl phosphono acetonitrile
(0.78 m., 4.02 mol ), LiCl (184 ng, 4.02 nmol), and DBU (0.55 n_, 4.02
nmol ) in anhydrous acetsnitrile (25 nL) is added 4-
cyclohexyl-4-forny|piquidine-l-carboxylic a@id tert-butyl ester, 7, (992
ng, 3.35 mmol) under (an™at nosphere of arg roomtenperature. The

m xture is stirred fog 1 Jhour and—fhg solv removed in vacuo. The

resul ting crude pr is purified ove (Ji<ca gel eluting with

di chl or onet hane/ 1 %= affor d ed prroduct in quantitative
yield. Preparati N N
4-(3-aninopropyl)-4-cyc|ohexylpr&chdine-I-carboxyIi cd tert-

31 HN ) 32 HN

Reagents and conditions: (d) TFA/CHCl,/H,O; 1t, 1 hr.

Cl
Ifl NHBoc
N 0
Cl
—_—
COzH
N
32
: HN ) N

Cbz
/
>— NHCbz

Reagents and conditions: (e) EDCI, NMM, HOBt, DMF; rt, 18 hr.

cl Ci
NHBoc NHBoc
0 (o]

N

; N
_
Chz H
/ /
N N
33 34 >/~—

>—~ NHCbz

HN HN
Reagents and conditions: (f) H,, Pd/C MeOH; rt, 2 hr.

NHz



butyl ester (30): To a solution of

4- (2-cyanovi nyl ) - 4-cycl ohexyl pi peri dine-I-carboxylic acid tert-butyl
ester, 29Wo0(080%&6py, 2.35 nmol) in MeOH (33 nlL) is added amconisas/(1567 m .)
and Raney Ni (50 ng). The reaction mgxture is degassed w th nitrogen,
purged with hydrogen gas and shaken under an atnosphere of hydrogen (45
psi) on a standard hydrogenation apparatus at room tenperature for 6
hours. The reaction solution is filtered to renove the catalyst and the
solvent renovéd in acuq fo afford €k ! groduct was obtai ned as a
col orl ess, sticky in quantltatlve nr par ati on of

4- cyclohexyl 4- (1 3%q A oxy- guani ¢ P- pi peri di ne-1 -
carboxylic acid tert-butyl lest er (31): Nbrcury(ll) chloride (401 ny, 0.48
mml) is added to a stirgpes solutlom of
4- (3-am nopropyl )-4-cycl o
ester, WO 03/092690 PCT/USQ37 11537 39 30 1.23 nnnle),

1, 3- bi s(benzoxycar bong -2 thIOpS- ur:. (441ymg, 1.23 mol)
and triethylamne (0.8 i [ mam de (15 m).

The reaction mxture i€ stirred d?_“ 0 hour”and t hen S%Lgked wi th ethyl
acetate and filtered through*a pa f 2Celite. Thé®filtrAte 1s concentrated
under reduced pressure and the r &% due purified over sii ca (et hyl ene

chl oride/ acetone, 3: fagksrs add @hdiii6rd9 (SYTFATSIIYHL; &) L 6f. the desired
compound as a colorless solid. Preparation of

N-[ 3- (4-cycl ohexyl - pi peri di n-4-yl)-propyl]-di carbobenzyl oxy- guani di ne
(32): A ready-to- use sol ution of ExiAMmM@&®acetic acid: methyl ene

chl ori de: wat er -1

4- cyclohexylzﬂ SN -Boh&v 2T BEI

carboxylic acid tert bﬂbgd-etﬁﬁﬂ-eﬁnbaﬁﬂc agj(ﬁ@ﬂ ﬂ@l eﬁe@ !§|ID| e) and the
reaction mxture is stirred for 0.5-1.0 hour. The m xture is then
concentrated under reduced pressure and partitioned between aqueous sodi um

bi gar bonaéI e @g@aﬁ&tibhl ofaQE-_ﬁzrﬁdlﬁwn-fhﬂl (QEIQgexiympeardmesl_ambai;gid agiflcercuigent r atp ﬁg
under reauc ressure e Cr oduct rri re f1ve

to affoFﬂ“ﬁ@% H% of ueopthy! ZHQQ?F%%«P%HE;dﬁgIm%?@ﬁﬁ@g on of

[ 2-[4- cyl mbﬁmﬁiot)élarﬁamtu 3 ahenoythexly mplaytrelisncetpiigiRy25 nfi) mﬁdmm-

%é%l) ] = Sjllchohg@{ :&? g%%fqgtggnc} ge—lz-ca%(o?(yl?ct EQ)YJ Jert—%uty esterq7 ?9(‘9[2?11;, (3:‘ 3% li nde(:"rSt er

N-[ 3- (4aﬁ?¥tﬁlo%eﬁé)6f 2ipoR &Y Tbéth Benpepstuye. Priepykiiredi Rrel alanmut axiyhgubaitdi ne, 32,
(36 119, 0. Qopmiol) i d f fica gel eluting with

22 (R) -t ey wwar BB IART fadeRrpdpctis paiitsdReryilics g GHBRM aci d (18.6 ny,
0. 055 gElojomeliahyaieBxOD €5 Z 6 dffodd hb Gesirddiprddutyin dhadtikativenle)d.

4- et hyl nor pholine (0.22 mmole, 24 ul) in N, Ndinmethylformamde (3 m) is
added 1-(3-di net hyl am nopropyl)-3-ethyl carbodiimde (14 ng, 0.07 mol) and
the reacti onppipakatich ol (BaBEndprepyD-4biiclohbcpipipeisdifeneaiboxyIed ey ke

butyl ester (30): To a solution of 4-(2-cyanovinyl)-4-cyclohexylpiperidine-1-carboxylic acid
tert-butyl ester, 29, (800 mg, 2.35 mmol) in MeOH (33 mL.) is added ammonia (16 mL) and
Raney Ni (50 mg). The reaction mixture is degassed with nitrogen, purged with hydrogen gas and

shaken under an atmosphere of hydrogen (45 psi) on a standard hydrogenation apparatus at room
temperature for 6 hours. The reaction solution is filtered to remove the catalyst and the solvent
removed in vacuo to afford the desired product was obtained as a colorless, sticky oil in

quantitative yield.

Preparation of 4-cyclohexyl-4-(3-dicabobenzyloxy-guanidino-propyl)-piperidine-1-
carboxylic acid tert-butyl ester (31): Mercury(Il) chloride (401 mg, 0.48 mmol) is added to a

stirred solution of 4-(3-aminopropyl)-4-cyclohexyl-piperidine-1-carboxylic acid zert-butyl ester,



solution is then added and the reaction extracted with ethyl acetate. The
organic |layer is separated, dried over sodiumsulfate, filtered and
concent r awed3sder reduced pressure. The crude product i sPCparso$/isae7 over
silica to afford 35 ng (77% yi el d) ofggthe desired conpound. M5 (ESI) nz
800, (M+H{). Preparation of

[ 2-[ 4- cycl ohexyl - 4- ( 3- guani di no- propyl ) -pi peridin-1-yl]-1-R-(4-

fl uoro-benzyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester (34): To a

sol uti om0 QiZS[nRg [143 mmole), 1 3-b1s(benzoxycarbonyl)—2-methyl-2-thiopseudo urea (441 mg, 1.23

VR (arebr T O H . S0 B "R SR BT b Mridabn ' 5

(100nD) munurmiﬁ skigadtor (.9 byl antd shea dddereld d.006thylatdtae andfil@erdahdobghin I(ad 2f mg) under

ar gon. e m.xture is pur W, t h ydr ogen f rredfor t wo
hour s uﬁgﬁé@'nﬂi‘eLﬁi}ﬁﬁ%’ﬁéwgﬁqtﬁf?gﬁﬁg?ée@feﬁﬂﬁﬂgﬁﬂ@rt eref)‘?‘ée%’ﬁl? EO“F’ difeact i on

m Xt ur e (Méthyleie QRIRESDackiohé, 380 & AtfbBa29 M 78 %0 yibldnoffthd dertr@lkoidpowidghaa short

pad of C‘@Iar'hftée, .gnd the filtrate concentrated under reduced pressure. The
crude pf §598d- hurified by preparative HPLC to afford 18 ng (98% yi el d)
of the desired conpound as the trifluoroacetic acid salt. M5 (ESI) mz
532, (MtH+). _Pre aratl

N (3 {10 [ 2, ABreREaope A spslahrhipesi dnrarontikgiepinbspion-

pi peri digharddiyé {3201 ARyEdy- ¢<guearsbldndsteof(tramoroaeetrcaaldynetmams ehlefdetrdtan of

E r2|_ ]E Lug@gfﬁﬁaf I ;PI) ac gedge cl(:}gkﬂr.}%ylc Ochagl)eob\é\ll?zgfﬁ)xy %uamdmo—pl’op);l)lmper dmesl added to
pr OIOYL) céﬁ}n@@hct ghid etk gdterRS](, @Ofo)ln%oo @@ﬁm;lbyd),)ma ﬂ(@)tﬁ&cﬁcbﬂhyﬂx}mcﬁ rtegdi for aci d

tert uty est er 5 , 0.04 . and the react] xture is

LTt T oq 0 TTRE Tt theh Bone DAt Shaet Pl & PAHaEs ERAF g
pressur eqabih spdilitnitidatiofsle hxﬁltaageace&w b Sreafick atetdphrart hadaineenaied edday |

acet at e. e or ar at nd conce ted.u r ed

pressur éed“Wg %ﬁefn%gﬁm ‘%ﬁ-ﬁ“}“ 1 eprf’Q?f‘artWﬁnglkgaé? %ﬂﬁgﬁg‘f%ﬁ% g exanpl es
of nel a@@m%ﬁth@désﬁe&@ﬁ@ouﬁd gands according to the present invention.

2- Am no- 3- (4-chl orophenyl ) - 1- (4-cycl ohexyl - 4-i m dazol - 1- yl net hyl - pi peri di n-
1-yl)- propan-1-one; 2-Am no-3-(4-chlorophenyl)-1-(4-[ 1,2, 4]

t E i4 azg: -1-yl mﬂlayiﬁl({n%{ﬂ-m]-@iﬁmha@l-h@ amhrboysbﬁleogy%naﬁdinoqﬂepyi)zpimzmgr 3
-(4-chlgr yl)-1-(1 t ha triazol - 1-y- '

] bi pi pe3iYﬁ?QEQ{'I@PSO-"EWB%O’P"‘EﬁQP 89&%’5%8“’ e’-"&’ﬂ%%ﬁ“ﬁﬁ@%ﬁg[lr‘msj’ﬁ/l&‘gn 91

- met hanauBf(@oydiottx{1dripeidiny-ylPbtob@i-fia@dbbehzyl oy rgRtuliytine, 32436 nighd.gisper i di ny! - |

o) s P Sl DR e bpiestearopnaine B A4 FpTpRen s PERIrie SIS QS PRl T - [ 4, 4

] bi pi peminghNyhydroxybenzotriazole (14.9 mg, 0.11 mmol), 4-methylmorpholine (0.22 mmole, 24 ul)
in N,N-dimethylformamide (3 ml) is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (14

mg, 0.07 mmol) and the reaction mixture stirred overnight. Aqueous ammonium chloride
solution is then added and the reaction extracted with ethyl acetate. The organic layer is separated,
dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude product is
purified over silica to afford 35 mg (77% yield) of the desired compound. MS (ESI) m/z 800,
(M+H.

Preparation of [2-[4-cyclohexyl-4-(3-guanidino-propyl)-piperidin-1-yl}-1-R-(4-
fluoro-benzyl)-2-0x0-ethyl]-carbamic acid zert-butyl ester (34): To a solution of [2-[4-
cyclohexyl-4-(3-dicarbobenzyloxy-guanidino-propyl)-piperidin-1-yl]-1-(R)-(4-fluoro-benzyl)-2-
oxo-ethyl]-carbamic acid zerz-butyl ester, 33, (100mg) in methanol (3 mL) is added 10%
palladium on carbon (12 mg) under argon. The mixture is purged with a hydrogen flow and then

stirred for two hours under a hydrogen atmosphere at atmospheric pressure. The reaction mixture



1-yl]-propanl-one;

2- Am no- 3- (4-chl orophenyl ) -1 - (4-cycl ohexyl - 4-pyrrol -1-yl net hyl - pi peri di n-1-
yl)- propan-oBogee) 2- Ami no-3 - (4-chl orophenyl)-1-[4-cycl olrexyusesi11537

H-i m dazol -4-yl methyl) -piperidin- | 4, yl]-propan-I-one;

2- Am no- 3- (4-chl orophenyl ) -1-[4-cycl ohexyl -4-(1-net hyl -1 Hi m dazol - 4-yl met h
yl)- piperidin-1-yl] -propan-1-one;

2- Am no- 3- (4-chl orophenyl ) - 1- (4- cycl ohexyl - 4-t hi ophen- 2-yl net hyl - pi peri di n-
1-yl)- Wt@@ﬁﬂtefe‘d@ﬂ@ugh%h&@{)&% @R0te Plad t1ld30i2dtd ddndentratkd under reduced pressure.

2- A (4-chl h -1-(4- I 4- 1- i i di
- - ;n| ;] o Bef, gb%ﬁ?prp Ou{gglg pSIT ed by pre(parag%c}ll)ci.%etrc])ta}(ford 18'1152 @% y1eld) 0¥ thrg%tes@éd piperidin

2- AN NOc@npctind b B @plnsidydelic écni &itC NS CEsENhl534-(epnrl - 1- yl met hyl - pi peri din- 1
-yl)- propan-1-one; 2-Am no-3

- (4-chl orophenyl ) - 1-[ 4-cycl opentyl -4- (1H i m dazol - 4-yl et hyl ) - pi peri di n-
- yl]-pr OpanP}qﬁ&mon of N-ﬁ3 -{1-[2- Ammo 3-(4- ﬂuorophenyl)-proplonﬂ] -4- chclohexyl-
2- Ami no- 3- (4- chl or ophenyl) cyclopenty 1- net H i m dazol - 4-yl et
hyl)- p pmsgmndq yll}-i)rcwy}) gulgpyéllylee{ﬁS) | re@f]pé-to-use solutlon of trlﬂuoroacetlc

2- lAm NO4da: ﬁémgﬁh@&m{a@%te} 111 64 mﬁpm&af{ﬁéﬂhy@mﬁﬁ =2@ydunmBbiy! - pi peridin

yl)- pan-1-o0
(4-c h | @%ﬂﬁéwymjmi Jéhi Bgiéﬁ]aﬁ%wﬂl Foxorpthulyetrbamic acid peat BRIYLERPT 34 (33 n-
-yl) - F@Oﬂ mﬂlﬂﬁ ;and th%%a!&ﬁor?mmﬁﬂle 1 Blueagph®esY J0)hour. The mlxture is concentrated
-1-(4- cyc opropyl pyrrol -1-yl e thyl-pip eridin- ropan-| - one;

2- Ami noYder red #@Feswrfempymiwlfeé betyeriasmenyy podiump E’Fﬂlibﬁ‘i‘aéf‘a‘ﬂ’élethﬂ GPIRGt hyl ) - pi pe
ridin-1-hyb ¢ QRS drat8did concentrated under reduced pressure. MS (ESI) m/z 432, (M+H").
2- Ami no- 3- ( chlorophenyl) 1-[4-cycl opropyl -4-(1- nethyI-IH-lnldazoI 4-yl met

hyl)- piperidin-l-yl]-propan-I-one; 2-Amno-3

-(4-chlor f)ph@ﬁytolm&mg%rethm&whmﬁlegctfinsbnmémzn ¥bepedrghndpeerdidicd- | -yl)
- propan-| -one;

2- AnlnoﬂQIPﬁ@EHPEWHﬁhenyl) 1- (4- cycl opr opyl net hyl - 4-i mi dazol - 1- yl net hyl - pi p
eridin-1- yl)-propan-I-one;

2-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-y1)-
propan-1-one;

2-Amino-3-(4-chlorophenyl)-1-(4-[1,2,4]triazol-1-ylmethyl-[4,4’ ]bipiperidin-1-yl)-
propan-1-one;

2-Amino-3-(4-chlorophenyl)-1-(1’methanesulfonyl-4-[ 1,2,4]triazol-1-y-[4,4’ ]bipiperidin-
1-yl)-propan-1-one;

2-Amino-3-(4-chlorophenyl)-1-[1’-methansulfonyl-4-(2-methyl-2 H-tetrazol-5-ylmethyl-
[4.4°Tbipiperidinyl-1-yl]-propanl-one;

2-Amino-3-(4-chlorophenyl)-1-[4-(2-methyl-2 H-tetrazol-5-ylmethyl-[4,4’ Jbipiperidinyl-
1-yl]-propanl-one;

2-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-pyrrol-1-ylmethyl-piperidin-1-yl)-
propan-1-one;

2-Amino-3-(4-chlorophenyl)-1-[{4-cyclohexyl-4-(1 H-imidazol-4-ylmethyl)-piperidin-1-
yll-propan-1-one;

2-Amino-3-(4-chlorophenyl)-1-[4-cyclohexyl-4-(1-methyl-1H-imidazol-4-ylmethyl)-
piperidin-1-yl]-propan-1-one;

2-Amino-3-(4-chlorophenyl)-1-(4-cyclohexyl-4-thiophen-2-ylmethyl-piperidin-1-yl)-

propan-1-one;



2- Ami no- 3 - (4-chl orophenyl)-1-(4-cycl oheptyl -4-im dazol -1-yl net hyl -pi p
eridin- | -yl)- propan-I|-one; 2-Am no-3-(4-chlorophenyl)-1-(4

-i m dazolwoO-oglogmeptyl -[ 1,4" ]bipiperidin-I" -yl)-propan- PCOMNESI3/11537

2- Am no- 3- (4-chl or ophenyl ) -1-(4-i m dagpl -1-yl met hyl -[ 4, 4" ] bi pi peridin-|I
-yl)-propan-1 - one; 2-Am no-3-(4-chlorophenyl)-1-(4-imdazol-1-ylnethyl-1'
- met hanesul fonyl - [4,4" ]bipiperidin-I-yl)-propan-I|-one;

2- Am no- 3- (4-chl orophenyl )-1-(1" -acetyl-4-im dazol-1-ylnmethyl-[4, 4

] bi pi peri di n2-Aminp-3-@rchpadphbnydRie(d-Areldpinii-43nfdhz6elnl-Areplhepiydridinlt yB3- - (5H- [
1,2,4]triazo|y|-3§¥lng%;%j)-[ 1,4" ]bipiperidin-1" - yl)-propan-I-one; WO
03/ 092690 PCT/ USOFPiB37P142

2- Ami no- 3- ( 4-2cAhop@aemtrdphdnyl)at-(A2eyt i Ak pytrol | yRhdiyll-pipdridiretymanesul f onyl -
[4,4"]Dbipiperidin-l-yl)-propan-I-one;

1-[2-Anino-3-(4-cﬁ¥%%ﬁﬂ &ftyl ) - propi onyl ] - 4- cycl ohexyl pi peri di ne- 4- car boxyl i
c acid [1, 224Aninosz@lchibrophadyil)dief4-cyclopentyl-4-(1H-imidazol-4-ylmethyl)-piperidin-1-
1-[2-Anino-3-(4-chgoro heq&%)-propionyI]-4-cycIohexyIpiperidine-4-carboxy|i
c acid (2- nethyl Y@RPRRHaPS! - 4-yl ) ami de; 2- Ani no- 3" - (4- chl or ophenyl ) - 1-

27 A o~ 3 (4 e O aphemy oL Ay ol obrpyl - d (2.1 dbsar 1Ly o hyl )i per|
- Am no- 3- (4-chl or ophenyl ) -1-[ 4-cycl opropyl - 4- (2-i m dazol -1 -yl et hyl ) - pi per
din-1-yl]- propanémg@gﬁék%%p%&¥h%¥ 2 (4- chl or ophenyl ) - |

- [ 4- cycl opr opyA#iRibiByU=-chidrephbdiil cid@adyclbpatingidhitiophddl PRty Ppiperidin-1-y1)-
1-yl]-propane-|-one; .

2- Am no- 3- ( 4- chl oPGPABHAN: 1- [ 4- t hi ophen- 2- yI - 4- (2-i ni dazol - 1- yl et hyl ) - pi pe

ridin- | -yl R-Ampodp@ndidropdig])- RE4AFCIdPropyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-
-(4-ch|orophenyl)-13L41(2-nethylene-cycl op entyl)nethyl-4-(2-imdazol- | -
yl ethyl) -piperi diPi®P¥ 3] -propane- | -one; 2-{

1- [ 2- Ami no- 3-2( Amib!3o@apieshbnyir 0@ Blbilop =da@mioldl dasahyl-bipgtigihyf1)-pi peri di n- 4

-yl et hyl }-cycl&gent none; 2-{

1- [ 2- Ami no- 3- (4- c R YPBpHBfryl ) propi onyl ] - 4-i mi dazol -1 -yl net hyl - pi peri di n- 4-
2-Amino-3-(4-chlorophenyl)-1-[4-cyclopropyl-4-(1 H-imidazol-4-ylmethyl)-piperidin-1-

yl]-propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-[4-cyclopropyl-4-(1-methyl-1 H-imidazol-4-ylmethyl)-
piperidin-1-yl]-propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-(4-cyclopropyl-4-thiophen-2-ylmethyl-piperidin-1-yl)-
propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-(4-cyclopropylmethyl-4-imidazol-1-ylmethyl-piperidin-1-
yD)-propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-(4-cycloheptyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-
propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-(4’-imidazol-1-ylmethyl-[ 1,4’ Jbipiperidin-1’-yl)-propan-
1-one;
2-Amino-3-(4-chlorophenyl)-1-(4-imidazol-1-ylmethyl-[4,4" ]bipiperidin-1-yl)-propan-1-
one;
2-Amino-3-(4-chlorophenyl)-1-(4-imidazol-1-ylmethyl-1’-methanesulfonyl-
[4,4" Jbipiperidin-1-yl)-propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-(1’-acetyl-4-imidazol-1-ylmethyl-[4,4’ Jbipiperidin-1-yI)-
propan-1-one;
2-Amino-3-(4-chlorophenyl)-1-[4’-(5H-[1,2,4]triazolyl-3-ylmethyl)-[ 1,4’ bipiperidin-1°-
yb)-propan-1-one;



yl met hyl } -cycl opentanone; 2-{
1-[ (Zj-ATlmbsi/(g;qh!t oyophfanél )|p; opi gnyl ]2? cycl ohexyl pi peri ((j;i /nes ét carboxylic
aci 0302644 t ri azol - 3-yl ) am de; 2- PCT/US03/11537
1-[ 2- Am no- 3- (4- chl or ophenyl ) pr opi onylg - 4- cycl ohexyl pi peri di ne- 4- car boxylic
acid (l-acetyl- 1H-[ 1,2,4] triazol-3-yl)amde; 2-{
1-[ 2- Am no- 3- (4-chl or ophenyl ) pr opi onyl ] - 4- cycl ohexyl pi peri di ne- 4-carboxylic
acid (1-methanesulfonyl-IH][1,2,4]triazol-3-yl)am de; FORMJLATI ONS The
present i nvert-Aminosd-Glechicebpibg)-1-pl-Qarmdasolt i-greshydr 1 inetibsalfogms whi ch
conprise the nel rtin.receptor |igands according to the present
i nvention. In genZ[?%ﬁglpm%dlﬁ'gf@g@ff’lﬁnblﬁ@ﬁof the present invention conprise:
a) an eff ect i ve-Amimors-(4ahloeopiergt)-preyienylied-arivhetyljieridde @piaffoxylicgaidd s
according to the Ere ent in)/en(%%on; and b) one or nore pharmaceutically
accept abl e exci pi dheEITE B FELE00 PCT/ USO3/ 11537 43 The conpositions of
thi s i nventi dn2asminbigpiehiotoph@iyvireieshyl]ni-tieiche dOsEgidint-ardaibokglic acidlie-
purposes of the present _jnvention the term"unit dosage fornm' is defined
herein as conpri #ﬂ@qéﬁ}*lﬁcﬁ%@ﬁ'@m unt of one or nore mel anocortin
receptor |i ga@rdminoh@-chiasesiti-prschhedyhe-(pimidednt- 1iyRusDtgigsmdEonyidi n i n one
enbodi nent from about 11 to about 750 ng of one or nore nel anocortin
receptor |igands, BMEPE >0t her embodi ments the conpositions conprise
from about 3 2ymine-Racdhlor&Benylg] -[40¢y cloppyiad @i &az6lgl -Fleth A @ipbri @0.Q -y
respectively. For the grr oses of the present invention the term
"excipi ent" and " PATPEr°™4re used interchangeably throughout the
descri pti on GFAinte-PEesensphemnen{d-oplopigylaringl-1-€1-mmdace] grityhgiberib@r i n as,
"ingredi ents whi Cgeﬁﬁe useg in the practice of fornulating a safe and
effective pharmacelt PRI coMfosition. " The fornulator will understand that
exci pi ent s areAmnied-@rdiasphbnyt B4s@iopkent Dylded-Medazoldl - Aethgidbperidib-dbllle, and
functional pharmaceuti czl, serving not only as part of the overall vehicle
for delivery but PAPR8%48™4 neans for achieving effective absorption by the
reci pi ent of 2Agind-(4veblordphery®)di - -mdyl@xayfbgatyiRhyf-44(2-insidsl-e¢ as sinpl e
and direct as bei nﬁ; @q i.nert Llﬁlhl er, 0{ an excipient as used herein may be
part of a pH st abi Ty PIRYPLWe LM BFoPERatPHG to i nsure delivery of the
i Pg { ﬁdi fent;s t&ﬁ{f1eﬂ2yA1hihoBL’(Q-ch‘lbfd@ﬁ@bl)pﬂib'ﬁn}flpnmﬂhﬁﬁﬁbl—D@l&tl@l)ﬁi@eﬁcﬁlk-@- advant age
0 e fac e
ylmethyl }-cyclopentanone;
2-{1-[2-Amino-3-(4-chlorophenyl)propionyl]-4-imidazol- 1 -ylmethyl-piperidin-4-
ylmethyl}-cyclopentanone;
2-{1-[2-Amino-3-(4-chlorophenyl)propionyl]-4-cyclohexylpiperidine-4-carboxylic acid
(1H-[1,2,4]triazol-3-yl)amide;
2-{1-[2-Amino-3-(4-chlorophenyl)propionyl]-4-cyclohexylpiperidine-4-carboxylic acid
(1-acetyl-1H-{1,2 4]triazol-3-yl)amide;
2-{1-[2-Amino-3-(4-chlorophenyl)propionyl]-4-cyclohexylpiperidine-4-carboxylic acid

(1-methanesulfonyl-1H-[1,2,4]triazol-3-yl)amide;

FORMULATIONS
The present invention also relates to compositions or formulations which comprise the
melanocortin receptor ligands according to the present invention. In general, the compositions of
the present invention comprise:
a) an effective amount of one or more melanocortin receptor ligands according to
the present invention; and

b) one or more pharmaceutically acceptable excipients.



conpounds of the present invention have inproved cellul ar potency,

phar macoki netic properties, as well as inproved oral bioavailability.
Non- | i m twog3esxmapl es of substances which can serve as PCT/US03/11537

phar maceuti cal | y-acceptabl e excipienf$ or conponents thereof are sugars,
inter alia, |actose, glucose and sucrose, sorbitol, mannitol; starches,
inter alia, corn starch and potato starch; cellulose and its derivatives,
inter alia, sodium carboxynethyl cellulose, ethyl cellulose, and nethyl
cel | ul ose; pd’\lsﬂ@bﬁﬂoﬁﬂi@@@é&ﬁi fayentivalate typiehit ﬁmyidécaimumﬁd)ishgé fotrthr Feant s,

such as stearic ne5| m st e propyl ene

gl ycol , % %B?R%Otctéﬁareﬁ%ﬁtwg %teg'j’iny%ll?dogéé%&g Sg‘*eﬁ]in ég%rf’l& Swet ti ng
agent s anfipribiipan efistise amoie of aﬂldam&e(iheﬂmibl:(ﬁtiﬁydceﬁuf ﬁ@etnas T ori ng agents;
flavorin ents; .tableting agents st abi | S;

preser va?g?\“/g gtionsof g‘?fé’r‘iesf"?te‘nggf)%?mﬁ?lgé‘f il ‘%fn § H‘r?g’oﬂhff“értg b andar d
pﬂar mac 40 mga?f ohe bﬂhﬁbﬁimﬂmdceﬂhﬁgél.ﬁp&ﬁ ligfirels v sitd ms)ehir bﬁthﬁﬁ‘ieﬁtg TtlEH|1 S

Phar maceuti cal. Sci ubl 1 shin sto at est

el 11 on AR B FAEPTHF PRSP RO JE 31 MREPLRH TERRBIORY, 1991,
Dosage f300 mg agetiivelf.or maki ng the conpositions of the present invention

or which are Oﬁgati bl e %th t he net. ho@1 of .use.as, ggscrl hed h%rei n bel ow
are descri bed°f B PHBOFHP, Wrﬁﬁmrlyeél i, (g ferm S PRCIDENE AP o P 426 5% of er ence
her ei n: iNadempeaBhyahisage uﬁth@&ascriﬂmapbﬁﬂhSpﬁseaﬂﬁvehﬁoﬁ Bankidrerfs RRa@ased editors,

WO 03/ 092690 PCT/ US03/ ]hig‘é’% 44 1 f‘APf) g n et 6tPhar nmaceut i cal
Dosage POFHE THBINTS % useglﬁﬁg agdjee cof) ‘ﬂ%ﬁ‘ﬁéf?fgﬁnq 9% maceut i cal
Dosage PhirffacedticdEdbrhposifiod. 1976) The present invent | on further relates to
fornms of the sen % i ch under rmal.. human or Q her
el +an phok REteE TR el SPalaE o w A e AR Buelrbea
her ei n. 8 estableemltﬂummﬂ pﬁdﬂm&eaﬁqae 6érving ﬁd)tUﬂBtSas bﬁeoﬂlhawmmmbm&bd y
acceptatéjil | ts t he apal her | ator, for the
e o e Qe st o s e S el er R Sragmon By sl hirtihe 11 ve. - oan

sel ect Gipgedsat.t Ail excipicat mbfll pEas &HimPle ald@ifcioy BEin@atinbefillal ¢ea t he
conpounds .t.hensel ves are ecies which nmtigate ge di sease
o OPos o SR gr P Hore R o Duhgl LDt S e ool ey BLIGe
precurs @ﬂgr@llienfsrmﬁbdb thg stoheHrsTIR fforfnfutatarad Agstalefadiditage Pf @8 @mt thenvention. It
may be desir a? ‘{[}&ﬁ ortrrul ate the, co E&F}ﬁof t he prese jnventjon as a
c hem caICOIgE)%JB resRRGIERiqn hage | H@’tro BUGIYi M8 P‘Eﬂc PORGENY as
descri baswhigasiprovbibral tisdveiadilitar e forns of the present anal ogs whi ch when
del i vered togfh . hody of a n or “g? her nder chem cal
reaction cat 09'31@3“ PR tanf:?fn ‘g’ocﬁnﬁ) VW@L‘%’BWUF#V gfap enzynes
pr esent ekdipitdieorsdonipaehts theke0 e SEfattinss alibl 18031 ghrbsera@a Sick &8, sbﬁ)litSIaSI ng the
parent anal.o

manmto “starches, inter alia, corn starch and potato starch; cellulose and its derivatives, inter

alia, sodium carboxymethyl cellulose, ethyl cellulose, and methyl cellulose; powdered tragacanth;

malt; gelatin; talc; solid lubricants, such as stearic acid and magnesium stearate; vegetable oils,

propylene glycol, glycerin, and polyethylene glycol; agar; alginic acid; wetting agents and

lubricants, inter alia, sodium lauryl sulfate; coloring agents; flavoring agents; tableting agents,

stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and buffers.

Standard pharmaceutical formulation techniques are disclosed in Remington’s

Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., latest edition and Peptide and

Protein Drug Delivery, Marcel Dekker, NY, 1991. Dosage forms useful for making the

compositions of the present invention or which are compatible with the methods of use as

described herein below are described in the following references, all incorporated by

reference herein: Modern Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes, editors,



O alternatively, said "pro-drug" formmay cross the blood/brain barrier

bef ore undergoing a change which rel eases the nel anocortin receptor |igand
in its acwpwa/0dwpim The term "pro-drug” relates to thesePsparsSogsisehi ch are
converted in vivo to the active pharnggeutical. METHOD OF USE The present
invention also relates to a nethod for controlling one or nore nelanocortin
receptor, MC-3 or MC-4, nediated or nel anocortin receptor nodul ated
manmal i an di seases or conditions, said nethod conprising the step of

adm ni st1879)nGicbernanlet alaP/armiiegtied Dvsagretioran Tabide(081)eamimnset, of a

conposi t o i n r nore rtin receptor |igands
accor di n'éﬁ?duc?ﬁp I?lézgeﬁ eu??ﬁ?é)osa‘%e Fw@étggl%lg%flﬁ%gl anocortin receptor

| i gands of t Hﬁle[preesnenmntmuém’themelamam ﬁoenscbflthe\mafsemi cbmpaundsyavhivhrunddrer ei n nor e
than one site of c be. achi eved one dis e state can
o roaurare Fuin Gl o o L e O R ERREB oh ar
af f ect echefeyn. a(Bneatretaagooﬁ thsib a@ecta:gsdlmesme plmrmhbesﬁdammcae;ﬁﬂolet MS mhaamogwc- 4
recept or d ot h a, anorexia
ind bacresrast . PR o BF e B4 pr PEBEIRGY SpngBhEh Spdde o enent

i nventi @nelwehtls ah&h&leélk@mm slceaie sﬂtMﬁbEmypmienmmEgswr ahtlee sise: the at es,
condi tions rones, re ti ng m di sor nt er
i nsul i n P& ‘i)us %%lge ?Vef & acﬁve stpo(i]l %mplﬁias%t Wéls‘gase petes™s TCPP?d

coronar yemitt ery di sease, eI evat ed bI ood pressure, hypertenS| on

dys! i pi d d | |
o osthte. oS B Pt TR s B of Sl Bt PR B AR L

i rregul qxresentementimr $uhdybedesdinable td fokmilyte tigabinfvaddefithaipre@asieventiasista cti ve

| ung di sease,, sl eep.apne out . 9ste arthritis, and thrgnmboenbalic
i s sase e st Rl Mrdis B9 oms R AR bl ety SRRt dJERTR Pt ng
di sor derag foahadfitiregprésent ahaibmwlﬁnh wiree @elivgre(licdnibe betlyrg ahemnrmborggher mammal

cardi ovasgul ar functl C n nd hypovol em ¢
shock, seﬁu ‘?‘%?yscfhurﬁ‘cc 8ar?h°n ?%@@‘8%’ Wﬁ‘?hﬁ%}?g (i,glﬁ g‘g‘bﬁﬁfer ‘& ve growt h
and  r epatyines presenaint by stmaach,dil@dd sgru\bdid clamital 1’ea:t1bn keeasiAg the @anght dnhleg.

mel anoc%ra n rtq/% p;tao wrl %@ of the ioti; entl%ﬁ are discrete
cheni cal”" 2R Fi’o' od" §¥Y G&F %E‘y ra’f‘ I8 BT drmy be
coupl ed chartgh vsmiclheefleasul theaﬂndzlmodbmlg recel@b ligatid/in Sty sétvadormE-dthe mﬁ‘pﬂoeclru@ drug
delivery tech ue useful for th f the prese invention is
the conTigst PoreietRc B bR P e ot i BEuRe R Ehant ¢ of ber ng
transported through a biological barrier (see e.g. Zl okovic, B.V.,

Phar maceuti cal Research, Vol. 01}3@ -1406 (1995)). A speci fic
exanpl e constitutes the coupli né\/[%fﬁ(t)ﬁe ound of the invention to
fragnment s of Thasgukdnninventiag hisewiatdstanspihnd foacsmeHing loae &l rowd nslaaddarthar r i er

(Fukut a’rec'g{)t’or, MC-3 or MC-4, mediated or melanocortin receptor modulated mammalian diseases or

alia,

conditions, said method comprising the step of administering to a human or higher mammal an
effective amount of a composition comprising one or more of the melanocortin receptor ligands
according to the present invention.

Because the melanocortin receptor ligands of the present invention can be delivered in a
manner wherein more than one site of control can be achieved, more than one disease state can be
modulated at the same time. Non-limiting examples of diseases which are affected by an
antagonist or agonist which stimulates the MC-3 or MC-4 receptor, obesity and other body weight
disorders, inter alia, anorexia and cachexia. Utilizing the melanocortin receptor ligands of the
present invention will therefore affect a variety of diseases, disease states, conditions, or
syndromes resulting from body weight disorders, inter alia, insulin resistance, glucose
intolerance, Type-2 diabetes mellitus, coronary artery disease, elevated blood pressure,

hypertension, dyslipidaemia, cancer (e.g., endometrial, cervical, ovarian, breast, prostate,



et al. Pharmaceutical Res., Vol. 11, pp. 1681-1688 (1994)). For general
reviews of technologies for drug delivery suitable for the conpounds of

t he i nverwD®d/0%®e0 ZI okovi c, B.V., Pharmaceutical Res., VeCI/USB3/115p1
1395-1406 (1995) and Pardridge, WM Pharmacol. Toxicol., Vol. 71, pp. 3-10
(1992). PROCEDURES The conmpounds of the present invention can be eval uated
for efficacy, for exanple, neasurenents of cytokine inhibition constants,
K;, and 1C50 val ues can be obtained by any nethod chosen by the

f or mul atgatlblactd@ncblbmm mbmngmﬂx:aegulaa’ﬁesohirsuﬂs'm alfbmilis g:ﬂ;bkadﬂadﬁsamhe redtiictid/- vi si bl e
substr at SCr le Int. J. Peptide
Protein ! éc% 14 S}ESIG %?g%eé ggﬁffomgn?s’ dtkrroglg\l%ee%o a[s? ate enzyme assay as
descri bed by Mﬁ@rambM(Eyr@:bptaﬂ liganddetreal®, effe356 in t?@ﬁﬂgaﬁor(iaﬁaﬂz)tmg td i) PBMC

Cel | ay .as descri.bed..in U S heI r et al i ssued

Var ch 20 bRy bl e Suf Ol e LG Bhe st c v
descri beuad hypo@liemmhockad:exuamysfhncBom@bmlmerezmﬁm, mB<Pe Arbphy, h896 prowleaid of t he
above citati ogrs is i rl% ude reln by reference. Functional activity (in
vitro prEidePHIRIRG S H SRS aé’ng U%fed using various methods known in the

art. For ex armtmugmthaﬁﬂramnm redeptohBgasécad ik pmsmém@ﬁﬁon aéd\isretashetitstr i bed

in VWO 03/ 0926 [1153 ation bove, e ation by

Oyt osenso?tlw tc?%egs%?qerg ¥°1itz%ﬁ’ﬁ%8§%ftusfl§8¥/ %eolu e ltﬁld.‘hei@’g%l%i Bm%r by usi ng
t he conpllivalp sysﬂems hEon emmmeplt,i agiugdetingy teolinidque me:fmﬁ:bntzhé t@nposhddof Itt&tphﬂséﬁt or

synt heti.c unds of. t he eplrlesen lgﬁg)gentl on

i nter actlmbern eter g‘ﬁtcf)%”l%a%lmﬂ optﬁe ComgP% Fec We‘ftlﬁ n{% Bre ‘iVBS %el ative

;[Nﬁ t hehahﬂoegh mblagloaid)amegsase@cgmm?c, BSEl, é’h&ﬁnabéuylcdllSRemM}n, vul. 42, Ipy i nport ant
en t are a ni stere r anl to mnimze

the ooy TR e A B BB P gl o MR S R o ONE 5 v 4

sel ect i inteytiaf to fragraemgpafinlin & admévatedsﬂmraaiosn thsblbhebmmtbameﬁtFuklha MEC50 of

t he conpoun tor (, - NC-

Copouner PR Kess el THPES o5 1 88 TS0 e orle o e b s oKl s 0

val ues lf_en drge detiasy secbRIotbs conpoants@bthe tveriiva séOZIokdvas BV .ePlasmb@utians: MC- 3

sel ecti IL Yy AER Y0146 dodssRlsMeadl, wm, Pharmacor. Toxicol., Vol. 71, pp. 3-10

(1992).

PROCEDURES
The compounds of the present invention can be evaluated for efficacy, for example,
measurements o(f cytokine inhibition constants, K;, and ICs, values can be obtained by any method
chosen by the formulator.
Non-limiting examples of suitable assays include:
i) UV-visible substrate enzyme assay as described by L. Al Reiter, Int. J. Peptide
Protein Res., 43, 87-96 (1994).
ii) Fluorescent substrate enzyme assay as described by Thornberry et al., Nature,
356, 768-774 (1992).
iii) PBMC Cell assay as described in U.S. 6,204,261 B1 Batchelor et al., issued
March 20, 2001.
iv) accumulation of second messenger elements such as cAMP described by Chen et
al., Anal Biochem. 226, 349-54, (1995).
Each of the above citations is included herein by reference.
Functional activity (in vitro pre-screening) can be evaluated using various methods

known in the art. For example, measurement of the second messenger, cAMP, as described in



MC-4 selectivity = [ EC50-MC-1] / [ EC50- MC-4] For the purposes of the
present invention a receptor ligand (analog) is defined herein as being
"sel ecti weOfoat9zehe MC-3 receptor” when the above- menti one®CratSn®11537
"MC-3-selectivity" is at |east aboutgglO. In other treatnents, nethods, or
conpositions this value is at |east about 100, while for yet other

enbodi nents of the present invention the selectivity is at |east about 500.
A conpound is defined herein as being "sel ective for the MC-4 receptor”
when theltaimﬁvle) aboee) e eidn ibgitjyms nbdcMiesphy@ivhieter teyhinidnges eBoylﬁelast alaiveer 10. In
ot her tre t ment conpositio val je i s at st about
T00. whiok B PR (G toTROHGE S HE R RE bror figmphateh Pt Rk uihe

sel ecti wWiSH-pésidest | east about 500. Wil e partlcular aspects of the present
i nvention and, enbodi t her eof have .he ustr d and .described, it
wout d b obviIEEoT G PR e Gt P n G T P afy Bt SERAEM Ihanges
and nodiMC-¢ahd/emdaCeR relhize t’fBlSHéotshbﬁﬂ‘iﬁllanbcdi}&rp&béptdig Seletivityhie pafitularty and scope

of the i.nventi is therefore i ded to cover iin. the, a nded cl ai ns
11 s HPEHEGEEn R PRI 5 DT RLAD MRS o PO TUpH [SBBRRRORt hi s
i nvent i @Bmb3AGY 6134 8RB A6soBlaTd WRA Hel hiMinistrdilon. WIGB/ME-4ckREtvg of 51 1. A

conpound, i ncl ud ena |oner d asterio B&g ns and
phar mac cbppean fyeniee gt itee S pifie R ol Serlpound B Meal Favilg ¢ he
f or mul a:(“Bas-MC-FhH Bv@thd\Ecsaaftmcdmﬁjﬁmﬁi for tRe IVEC-3 (E(tgpM@-B).Vth MECgmulast ituted
hydrocarq¥ qﬁ d fron1t€ (% l)con of : on-aromatic
car bocy &FFREY | °Va ??ﬁfﬁ?ﬁs'(‘:re -1l ofo] 85 1400V “‘gﬁ‘asﬁfﬁ?sg‘?l Matic
het erocyclic rlngs dMﬂ@ﬁﬂﬁ&kmﬁwheHHBQNMBHU¢EChm@SQ]Vﬂ is a pendant unit
having the fornula:: rR3a C RlL 13b
MC-4 selectivity = [ECsp-MC-1] / [ECs-MC-4]
For the purposes of the present invention a receptor ligand (analog) is defined herein as

being “selective for the MC-3 receptor” when the above-mentioned ratio "MC-3-selectivity” is at

least about 10. In other treatments, methods, or compositions this value is at least about 100,

while for yet other embodiments of the present invention the selectivity is at least about 500.

A compound is defined herein as being “selective for the MC-4 receptor” when the above-

mentioned ratio "MC-3-selectivity" is at least about 10. In other treatments, methods, or

compositions this value is at least about 100, while for yet other embodiments of the present

invention the selectivity is at least about 500.

While particular aspects of the present invention and embodiments thereof have been

illustrated and described, it would be obvious to those skilled in the art that various other changes

and modifications can be made without departing from the spirit and scope of the invention. It is

therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.



X Rl is selected fromthe group consisting of: i) hydrogen; ii) C3-Ca
non-aromatic carbocyclic rings; iii) C6-Cl4 aromatic carbocyclic rings;
iv) Cl-Cwomnrosaeommati ¢ heterocyclic rings; and v) C3-CL3pamrarsad/iis37
heterocyclic rings; R3a and R 3b are ®ach independently selected fromthe
group consisting of i) hydrogen; ii) nethyl; and iii) R3a and R 3b can be
taken together to forma carbonyl unit; the index x has the value fromO
to 10; \Qg i S ?Ig?élgant unit having the forrmula: W 03/092690 PCT/ US03/ 11537
48 rR3a Vid y R2is selected fromthe group consisting of: i)
hydrogern; ii)A &Einlﬁandj@fmﬂh@mﬁbnaﬁoﬁlazﬁmgw@dsteﬁomﬁmms dntl ipharfaleeGildhlinr omat i ¢
carbocyclic r on-aronmti.c he erocycl icrings; v) C3-C13
aromati c het é‘F‘Eﬁ’gt)?E]Ie S?:ISt“eﬁ Sa C?mP(@P%‘FYAHgt viyulac vy 2r4; viii)
-C(Y)N(R4) 2; ix) -C(Y)NR4N(R4)2 X) -CN, xi) -[C(R4)2]C(R4)2; xii)
-N(R4)2,; xiii) -NRACN;

w' w2
wherein R is a substituted or unsubstituted hydrocarbyl unit selected from the group

consisting of:

a) non-aromatic carbocyclic rings;
b) aromatic carbocyclic rings;
c) non-aromatic heterocyclic rings;
d) aromatic heterocyclic rings;

W' is a pendant unit having the formula::

R
o
R
X
R'is selected from the group consisting of:
1) hydrogen;
ii) C5-Cs non-aromatic carbocyclic rings;
iii) C6-Ci4 aromatic carbocyclic rings;
iv) C1-C; non-aromatic heterocyclic rings; and
V) Cs-C3 aromatic heterocyclic rings;

R* and R” are each independently selected from the group consisting of
1) hydrogen;

ii) methyl; and

iii) R* and R® can be taken together to form a carbonyl unit;

the index x has the value from O to 10;

W? is a pendant unit having the formula:



xiv) -NRSC(Y)R4; xv) -NRSC(Y)N(R4)2; xvi) -NHN(R4)2; xvii) -NHOR4;
Xviii) -NO2; xix) -OR4; xx) and m xtures thereof; Yis -0-, -S, =0, =S,
=NR4, - RAwoanm9sbxt ures thereof; R4 is hydrogen, C -Cdal keCr/uvsosHs3and

m xtures thereof; R5 is hydrogen, halggen, and m xtures thereof; Mis
hydrogen or a salt formng cation; R3a and R3b are the sane as above; the
index y has the value fromO to 10. 2. A conpound according to Caim1l
wherein R units are selected fromthe group consisting of phenyl,
3-fluorophenyl, 4-fluorophenyl, 3,;5-difl uprophenyl, 4-chlorophenyl, 4-
hydr oxyphenyl , 4-net hyl phenyl, and 4- &St xyphenyl . WD 03/ 092690

PCT/ US03/ 11537 49 3. A conpound accofdin %20 Claiml wherein WL has the
formula: -- Rl and Rl is selected frpmthe group consisting of cyclohexyl,
cycl opropyl, cyclopropyl nethyl, cycl yl, cycl oheptyl, piperidin-1-yl,
pi peridin-4-yl, 1- nethanesul fonyl pi peridih-4-yl, 1-acetyl piperidin-4-yl,
2-cycl opent apo s et hyl , 2-net hyl enecycl opentyl net hyl,
and thi opheni-izi?g?l?&%&%pglgtgn%ggE%nsgtg%éoﬁi ng to Claim1 or 2 wherein R2 is a
short chai n Bubst hydi¢egsd: or non- substituted am de sel ected formthe group
consi sting ofy - C(Q).N Baromitc@) s. - C(O) NHCH( CH3) 2;

- C( O NHCH2CHZCH3; -C(O NHZ; - C( O NHCH2CH2CH2CH3; - C( O) NHCH2CH( CH3) 2;

- C( O) NHCH2 CHEZHCHS5-Cas@t @)atiFicHb@MATHngs3) 2; - C( O) NHCH2C( CH3) 3;

- O O) NHCH2CHR SCHB ¢, 0k &) Mt GeRclie NG, O CHB; - NHO(O) CH2CHB;  and

- NHC( O) CH2CH2 . 4A conmpound according to Claim1l wherein W2 unit has
the formula:Vv) - (CwE)syaronmpic heferogysHesings is 1, 2, or 3 and R2 is sel ected
fromA) 5- megii?er [(i:(lq»g§4;conpri sing 2-nitrogen atons:

vi)  -C(Y)R%

vii)  -C(Y)NRY;

ix) -COONR'NRY:;
X) -CN;

x)  -[CR*)ICRY:
xii)  NRY)

xii)) -NR'CN;

xiv)  -NR’C(Y)R%
xv)  -NR’C(Y)NR":;
xvi)  -NHN®RHy

Xvii) -NHOR4;

xviii) -NOg;

xix)  -OR%

XX) and mixtures thereof;

Y is ~O—, —=S—, =0, =S, =NR*, —R*, and mixtures thereof; R* is hydrogen, C;-Caalkyl, -

OH, and mixtures thereof; R’ is hydrogen, halogen, and mixtures thereof; M is hydrogen
or a salt forming cation;
R* and R® are the same as above;

the index y has the value from O to 10.

2. A compound according to Claim 1 wherein R units are selected from the group consisting
of phenyl, 3-fluorophenyl, 4-fluorophenyl, 3,5-difluorophenyl, 4-chlorophenyl, 4-
hydroxyphenyl, 4-methylphenyl, and 4-acetoxyphenyl.



i) thiazolyl, 2-inethylthiazolyl, 4-mentylthiazolyl, 5-nethylthiazolyl
having the formula: NNHSCNN \>\>-CH3 \>1 CI S SSSH3Cii)

1, 3, 4-t himwoioangdeyd , 2- net hyl -1, 3, 4-t hi adi azol yl havi ng t hecfrarsnsi®37 N-- N
NN ~>--CH3 S Siii) 1,2,5-thiadiazol4yl, 3-nethyl-1,2,5-thiadiazolyl having
the formula: H3C N NN S N--S WO 03/092690 PCT/US03/11537 50 iv)
oxazol yl, 2-nethyl oxazol yl, 4-nethyl oxazolyl, 5-nethyloxazolyl having the
formula: NNHSCNN \>)\>\> OOp H3Cv) imdazolyl,
2-nethy|inidazo|y| 5-met hyl i m dazolyl having the formula: N NN N ,j \

\>-- \> A g)adl g% du?} tb‘?ﬂlm\{iv)hegeungnys thél‘fo;rnzll oxadi az_ol yl,

2- met hyI am no- oxadi azof , having the formul a:
N LCH3; \NH2 O vii) 1, 2 di hydro[ 1,2,4]triazol-3- o_ne-I-yI,
2-methyl -1, 2-di hydro[ 1,2,4]triazol- g;g{ﬂe-S-yl , having the forrmula: rN p
/' N
and R'is selected from the group consisting of cyclohexyl, cyclopropyl,
cyclopropylmethyl, cyclopentyl, cycloheptyl, piperidin-1-yl, piperidin-4-yl, 1-
methanesulfonylpiperidin-4-yl, 1-acetylpiperidin-4-yl, 2-cyclopentanone, cyclopentanon-

2-ylmethyl, 2-methylenecyclopentylmethyl, and thiophen-2-yl.

3. A compound according to Claim 1 or 2 wherein R is a short chain substituted or non-
substituted amide selected form the group consisting of -C(O)NHCHs;; -C(O)NHCH,CH3;
-C(O)NHCH(CHz),; -C(O)NHCH,CH,CH3; -C(O)NH;; -C(O)NHCH,CH,CH,CHs; -
C(O)NHCH,CH(CHjs)y; -C(O)NHCH,CH=CHCH3; -C(O)NHCH,CH,CH(CHj),; -
C(O)NHCH:C(CHs);; -C(O)NHCH,CH,SCH3; -C(O)NHCH,CH,OH; -NHC(O)CHs; -
NHC(O)CHCHj3; and -NHC(O)CH,CH,CHa.

4. A compound according to Claim 1 wherein W unit has the formula;

— (CHoy—F°
the index y is 1, 2, or 3 and R? is selected from
A) S-member rings comprising 2-nitrogen atoms:
i) thiazolyl, 2-methylthiazolyl, 4-mentylthiazolyl, S-methylthiazolyl having

the formula:

N N N N
A\
Y+ Yy D

ii) 1,3,4-thiadiazolyl, 2-methyl-1,3,4-thiadiazolyl having the formula:

HEY 1 Y
S . S :

1ii) 1,2,5-thiadiazolyl, 3-methyl-1,2,5-thiadiazolyl having the formula:

HaC
e




O NONHsN NHCH3 viii) oxazolidin-2-one-3-yl;

4, 4- di net hyl oxazol i di n-2-one-3-yl; imdazolidin- 2-one-1 -yl;

1- net hyl iwDdasedepdi n- 2- one-1-yl, having the fornula: CHs mNT@Y83/180 CH3 \
ONNHNNVi; OOOor ix) 2-nethyl -5, 3, 4-oxadi azol yl,

2-am no-1, 3, 4- oxadi azolyl, 2-(N,N- di nmethyl am no) -1, 3, 4-oxadi azol yl,

having the formula: N, NN, NN- N/CH3 CH3 | \~NH2 ; xI- OOo CH3 and
B) 5-nmenber rings having nore than 2 nitrogen atons selected from i)
triazoles having tWe foF¥fyaZ-nwybmamidsbmethyprasyssmaletoxagayaving- - - N/ NN
~{N-/ \' S Nor ii)gkettagol e having the formula: N~-N N R4 N5 A
conpound according to Claim1 having the fornul a: H' N" H HEN'H HEN'H H'

N-HRORORORO NN N N Nfg& W NO\H NH wherein
Ris selected fromthe \>on% g” m; fCI_Qheny #§uor |> 4-

V) imidazolyl, 2~methyhmldazolyl, 5-methy11m1dazoly1 havmg the formula:
N N N
HEY HE>-o HEY
N N N
\ \ HC™
H .

vi) 5-methyl-1,2,4-oxadiazolyl, 2-methyl-1,3,4-oxadiazolyl, 5-amino-1,2,4-

oxadiazolyl, having the formula:

N\ N— N\ N\
HE = HE 9o HE Y

vii) 1,2-dibydro[1,2,4]triazol-3-one-1-yl, 2-methyl-1,2-dihydro[1,2,4]triazol-

3-one-5-yl, having the formmula:

%N\“{ WO\
H ) CHs

viil)  oxazolidin-2-one-3-yl; 4,4-dimethyloxazolidin-2-one-3-yl; imidazolidin-
2-one-1-yl; 1-methylimidazolidin-2-one-1-yl, having the formula:
CH3

CHs\’/\
I/\o N O l\‘l/\N— [/\N—— CHg
X ' x'Y( kA
o . o . 0] - or
ix) 2-methyl-1,3,4-oxadiazolyl, 2-amino-1,3,4—oxad1azolyl, 2-(N,N-
dimethylamino) -1,3,4-oxadiazolyl, having the formula:

CHs

N N N
N\ \ \>\ /
S oS a8 I
CHs
; ; ; and

B) 5-member rings having more than 2 nitrogen atoms selected from:

1) triazoles having the formula:



fl uorophenyl, 3,5-difluorophenyl, 4-chorophenyl, 4-hydroxyphenyl,

4- met hyl phenyl, and 4-acetoxy-phenyl. 6. A conpound according to Caim1l
wherei n Wohaszshe fornmula: -RlL Rl is selected fromthePgmasp3/cBasi sting
of piperidin-1-yl, piperidin-4-yl, 151inmethanesulfonyl piperidin-4-yl,

1- acetyl pi peridin-4-yl, 2-cycl opentanone, cyclopentanon- 2-yl nethyl,
2-inethyl enecycl opentyl net hyl, and thi ophen-2-yl; and W2 unit has the
formula: (CH2)y- R2 the index y is 1, 2, or 3 and R2 is selected fromthe

group consisting of. a) CXC»N(R4) ,,M) (FM)Z C)
-NRAC(O) N(R4) 2; and WO 03/092690 2 d) -NR4C( =NR4) N( R4) 2
R4 is hydrogen, nethyl, - xtur hereof . A conpound

according to Caim1l haV|ng the formula: > Hi N'~ HR O N R4 i WN NR4
(R4) 2N wherein Ris selected fromthe group consisting of phenyl,

3-fl uorophenyl , fluoro nyl 3,5-d't|uoropheny|, 4- chor ophenyl ,

4- hydr oxyphenyl , H)netﬁg252§ﬁ§wgﬂ§ﬁ -acet oxy- phenyl, R4 is hydrogen,
met hyl, -CN, -NO2, and m xtures thereoh,fB A compound, or a

pharnaceutlcally accept abl e salt theregqf h@nnmg the formula: HEN'' H
HEN'" HROR-\ O N/ SIN %N

5. A compound according to Claim 1 having the formula:
1 1
w! N/\I \WNH W \/N

wherein R is selected from the group consisting of phenyl, 3-fluorophenyl, 4-
fluorophenyl, 3,5-difluorophenyl, 4-chlorophenyl, 4-hydroxyphenyl, 4-methylphenyl, and
4-acetoxy-phenyl.

6. A compound according to Claim 1 wherein W has the formula:

_— R1
R! is selected from the group consisting of piperidin-1-yl, piperidin-4-yl, 1-
methanesulfonylpiperidin-4-yl, 1-acetylpiperidin-4-yl, 2-cyclopentanone, cyclopentanon-
2-ylmethyl, 2-methylenecyclopentylmethyl, and thiophen-2-yl; and W? unit has the

formula:

~—— (CHp)y—F?
the index y is 1, 2, or 3 and R? is selected from the group consisting of:
)  -CONRY
b)  -CONR'NR*
¢)  -NR'C(O)N(R"); and



or W ?W2 wherein Ris a substituted or unsubstituted aromatic carbocyclic
ring; W2 is a pendant unit having the fornmula: - (CH2)y- R2 R2 is

sel ect ed Wp®ai092680 gr oup consi sting of. i) hydrogen; ii) CRCCHSn®»NSAT onatic
carbocyclic rings; iii) C6-Cl4 aromabzc carbocyclic rings; iv) C-C7
non-aromati c heterocyclic rings; W 03/092690 PCT/ US03/11537 53 v) C3-C13
aromati c heterocyclic rings; vi) -C(Y)R4; vii) -C(Y)2R4; wviil)
-C(Y)YN(R4) 2; ix) NR4N(R4)z X) -CN; xi) -[C(R4)2JC(R4)2; xii)
-N(Rd) z;  xiidD) L B —NRx)N@)z NRSC(Y) R4;  xv) -NRSC(Y)N( R4)z; xvi)

- NHN( R4) 2; i &ﬁﬁg& X xX) and m xtures
thergof? Y |§v}%%dr-sf,%g8% gg éﬁﬁ%g%mﬁIEShmf nlxtures thereof; R4 is
hydrogen, C1-C4 linear, branched, or cyclic alkyl, -OH -CN, h[Q, and

m xtureg t her/@&ImpoB?i a{cgorﬁ%g%)@ﬁﬂn 1 HQJnggﬁe for@Rid M xtures thereof; Mis

hydrogen or a salt formng~cation; i'hdex havi ng the value of 1, 2,
or 3. 9. A conposition conprising:

(RN
wherein R is selected from the group consisting of phenyl, 3-fluorophenyl, 4-
fluorophenyl, 3,5-difluorophenyl, 4-chlorophenyl, 4-hydroxyphenyl, 4-methylphenyl, and
4-acetoxy-phenyl, R* is hydrogen, methyl, -CN, -NO,, and mixtures thereof.

8. A compound, or a pharmaceutically acceptable salt thereof, having the formula:

H _H

H M
R\/kfo R _A_ _O
N D
or
W2 W2

wherein R is a substituted or unsubstituted aromatic carbocyclic ring;

W? is a pendant unit having the formula:

~— (CHp),—R?
R®is selected from the group consisting of:
i) hydrogen;
ii) C35-Cs non-aromatic carbocyclic rings;
iii) Cs-Ci4 aromatic carbocyclic rings;

iv) C1-C; non-aromatic heterocyclic rings;



A) an effective anount of one or nore nelanocortin receptor |igands, said
| igands having all enationeric and diasterioneric forns and their

phar macewD®ald2690 accept abl e salts, said |igands havi ng treTfusosruisar H'N. ~
H RO-1~y NW W2 wherein Ris a suyBstituted or unsubstituted hydrocar byl
unit selected fromthe group consisting of. WO 03/092690 PCT/ US03/ 11537
54 a) non-aromatic carbocyclic rings; b) aromatic carbocyclic rings; c)
non-aromati ¢ heterocyclic rings; d) aromatic heterocyclic rings; WL is a
pendant uni tv)havi agClsheorfianc bete@cyclictingg C RL Rib X Rl is selected from
the group con stlicgq,ggm i) hydrogen; ii) C3-C8 non-aromatic carbocyclic
rings; |||) omatic carbocyclic rings; iv) Cl-C7 non-aronatic

het erocycl i cvib)i ngC(YaRd, v) C3-Cl3 aromatic heterocyclic rings; R3' and R
3b are each |n ep %ﬁé{l\; selected fromthe group consisting of i)

hydr ogen; ||)’ %3 iii) R3a and Rib can be taken together to forma
car bonyl wuni {x) tk(QY)NH‘éi(R%Z,has the value fromO to 10; W2 is a pendant
uni t havi ng ;t()he f?éﬁ.”l a: rR3a C--R2

xi)  [CRHICR:;
xi)  -NRYy

xiii)  -NR*CN;

xiv)  -NR’C(Y)R%

xv)  -NR’C(Y)NRY;
xvi)  -NHNRY:;

xvii) -NHORY

xviii) -NOs;

xix)  -OR%

XX) and mixtures thereof;,

Y is -O—, —S—, =0, =S, =NR*, -R", and mixtures thereof; R*is hydrogen, C;-C, linear,

branched, or cyclic alkyl, -OH, -CN, -NO,, and mixtures thereof; R’ is hydrogen, halogen,
and mixtures thereof; M is hydrogen or a salt forming cation; y is an index having the

value of 1, 2, or 3.

9. A composition comprising:
A) an effective amount of one or more melanocortin receptor ligands, said ligands
having all enatiomeric and diasteriomeric forms and their pharmaceutically

acceptable salts, said ligands having the formula:

w' w?
wherein R is a substituted or unsubstituted hydrocarbyl unit selected from the

group consisting of:



LJ y R2is selected fromthe group consisting of: i) hydrogen; ii) C3-C8
non-aromatic carbocyclic rings; iii) C6-Cl4 aromatic carbocyclic rings;
iv) Cl-CAWwomnosxeammati ¢ heterocyclic rings; v) C3-Cl3 ar omamiusodetser ocyclic
rings; vi) -C(Y)R4; wvii) -C(Y)2R 4;54\0 03/092690 PCT/ US03/ 11537 55
viii) -C(Y)N(R4)2; ix) -C(Y)NRAN(R4)2; x) -CN, xi) -[C(R4)2]C(R4)2; xii)
-N(R4)2; xiii) -NRACN;, xiv) -NRSC(Y)R4; xv) -NRSC(Y)N(R4)2; xvi)
-NHN(R4) 2i  xvii) -NHOR4; xviii) -NQ2; xix) -OR4; xx) and m xtures
thereof; Y is -0-,)-S-  non@poma8¢ carbiRydic rinR%, and m xtures thereof; R4 is
hydr ogen, d - C4alkyl, - . 1.t s thereof; R5 is hydrogen, hal ogen,
and m xtures therb ; aﬁﬁ%“%@‘g?%%nﬂ rg a salt formng cation; R3a and R 3b
are the same as abdve; moheranmtieketsrotyakic tihgs; val ue from 0 to 10; and B) one
or nore pharnmaceutycal | ipients. 10. A nethod for
controlling wei ghtd)lgai ng?@aqg%ﬁ%%g}%fﬁgf%%i gher manmal , said net hod

W' is a pendant unit having the formula::

R®
' 1
(|3 R
R

X

R' is selected from the group consisting of:

i) hydrogen;

ii) C;3-Cg non-aromatic carbocyclic rings;

1ii) Cs-Ci4 aromatic carbocyclic rings;

1v) C:-C; non-aromatic heterocyclic rings; and
V) Cs-Cy3 aromatic heterocyclic rings;

R*® and R™ are each independently selected from the group consisting of
1) hydrogen;

1i) methyl; and

1ii) R* and R® can be taken together to form a carbonyl unit;

the index x has the value from O to 10;

W? is a pendant unit having the formula:

R
a
R
y
R?is selected from the group consisting of:
i) hydrogen,;
ii) C;-C; non-aromatic carbocyclic rings;
iii) Cs-C14 aromatic carbocyclic rings;
iv) C,-C; non-aromatic heterocyclic rings;
V) C;5-Cy3 aromatic heterocyclic rings;
vi)  -C(Y)R%

vil)  -C(Y).R%



conprising the step of adm nistering to said human or hi gher mammal an
effective anount of one or nore nel anocortin receptor |igands, said

| i gands MaoingIzmbd enationmeric and diasterioneric forns &A0/UShE11537
pharmaceutically acceptable salts, sasd |igands having the formula:
H-N-TH RO NwW w2 wherein Ris a substituted or unsubstituted
hydrocarbyl unit selected fromthe group consisting of: WO 03/092690

PCT/ US03/ 11537 56 a) non- aronatlc carbocyclic rings; b) aromatic
carbocyclic rlngsvué) nﬁﬁfﬁﬂbmatlc heterocyclic rings; d) aronatic

het erocyclic rlngq) ) EY @@ﬁnt unit having the formula:: rRCRL LR Db
X Rl is selected ¥r0n1t 8 group“consisting of: i) hydrogen; ii) C3-Cg

non-aromati c carba&ycIF€Nrin93' iii) C6-Cl4 aromatic carbocyclic rings;
iv) Cl-C7 non- ar ong Rﬁk ﬁgﬁﬁ;llc rings; and v) C3-Cl13 aromatic
het er ocyclic rlng are each independently selected fromthe

group consi sting om) |)Nﬁymzogen ii) methyl; and iii) R3a and R 3b can be
taken together to f g@ﬁbonyl unit; the index x has the value fromO
to 10; W is a pend nt uni haV|ng t he fornul a:

xiv)  -NR’C(Y)R%;

xv)  -NRC(Y)NRY:;

xvi)  -NHNRH,;

xvii) -NHOR%
xviii) -NOy;
xix)  -OR%

XX) and mixtures thereof;

Y is ~O-, -S—, =0, =S, =NR*, -R*, and mixtures thereof;, R* is hydrogen, C;-
Casalkyl, -OH, and mixtures thereof; R’ is hydrogen, halogen, and mixtures
thereof; M is hydrogen or a salt forming cation;

R* and R™ are the same as above;

the index y has the value from 0 to 10; and

B) one or more pharmaceutically acceptable excipients.

10. A method for controlling weight gain in a human or higher mammal, said method
comprising the step of administering to said human or higher mammal an effective
amount of one or more melanocortin receptor ligands, said ligands having all enatiomeric
and diasteriomeric forms and their pharmaceutically acceptable salts, said ligands having

the formula:

W1 W2
wherein R is a substituted or unsubstituted hydrocarbyl unit selected from the

group consisting of:



rRBa CR2 R by R2is selected fromthe group consisting of: 1)
hydrogen; i1i) C3-Cg non-aromatic carbocyclic rings; iii) C6-Cl4 aromatic
car bocyclwo osiosagsy iv) Cl-C7 non-aronmatic heterocyclic ri mgF/USO¥)15€8- C13
aromatic heterocyclic rings; vi) -C(Ys&4; vii) -C(Y)2R4; WO 03/092690

PCT/ US03/ 11537 57 viii) -C(Y)YN(R4)2; ix) -C(Y)YNRAN(R4)2; x) -CN, xi)
-[C(RA)2]C(R4)2; xii) -N(R4)2; xiiti) -NRACN, xiv) -NRSC(Y)R4; xv)
-NRSC(Y)N(R4)2; xvi) -NHN(R4)2; xvii) -NHOR4; xviii) -NO2; xix) -OR4,
xx) and m xtures tder ecfon-ayonatic cgbocyclgring=0, =S, =NR4, -R4, and m xtures
thereof; R4 is hydproge 1ix . -OH, and m xtures thereof; R5 is
hydr ogen, hal ogen%andnarg‘?rg.uﬁrcgg@éy!téﬁéerr%gg’f; Mis hydrogen or a salt formng
cation; R3a and RQb armntahmnatiaheieraeycbungs; the index y has the value from
0 to 10. a

aromatic heterocyclic rings;

W! is a pendant unit having the formula::

3a
R1
3b
X

R' is selected from the group consisting of:

O—0—3

1) hydrogen;

ii) C5-Cs non-aromatic carbocyclic rings;

i) Cs-C14 aromatic carbocyclic rings;

iv) C;-C; non-aromatic heterocyclic rings; and
V) C;-Cy3 aromatic heterocyclic rings;

R* and R™ are each independently selected from the group consisting of
i) hydrogen;

ii) methyl; and

iii) R* and R™ can be taken together to form a carbonyl unit;

the index x has the value from O to 10;

W? is a pendant unit having the formula:

i
R
I
y

R? is selected from the group consisting of:
i) hydrogen;
1i) C;-Cs non-aromatic carbocyclic rings;
iii) Cs-Ci4 aromatic carbocyclic rings;
iv) C;-C7 non-aromatic heterocyclic rings;
V) C5-Cy3 aromatic heterocyclic rings;
vi)  -C(Y)R%

vi)  -C(Y).R%;



WO 03/092690

57

COYNRY;
-C(Y)NR'NR;
-CN;
{CR*ICRYz;
-NRY;
NR*CN;
NR’C(Y)R*
NR’C(Y)NR*)z;
-NHNR"),;
-NHOR*

-NOs;

-OR%

and mixtures thereof;

PCT/US03/11537

-, —S—, =0, =S, =NR4, -R4, and mixtures thereof; R*is hydrogen, C;-

Calkyl, -OH, and mixtures thereof; R®is hydrogen, halogen, and mixtures

thereof; M is hydrogen or a salt forming cation;
R* and R® are the same as above;

the index y has the value from 0O to 10.



