WO 03/ 093234 PCT/ US03/ 11536 1 MELANOCORTI N RECEPTOR LI GANDS FI ELD OF THE
| NVENTI ON The present invention relates to nelanocortin (MJ) receptor

| i gands twato3jgsezes a 4- substituted piperidine ring, whichPoT@sosies3s or
enhanced activity. These |igands preferably exhibit selectivity for the
MC-3 and/or MC-4 receptors relative to the other nelanocortin receptors
(in particular the MC-1 receptor) and are suitable for use in
pharmaceutical conpositions and in treatnment methods. BACKGROUND OF THE
| NVENTI ON Mel anocortin pHpLAGEQRIENRIERTORISIGANIES nat ur al pepti de
hornones in animals and nman that bind to and stinmulate MC receptors.
Exanpl es of nel anocortins are a- MSH (rrel anocyte stinulating hornone),
(3-MBH, y- I\/BH ACTH (adr enochlH VEDTEONe) and their peptide

fragnments. JYB, r er| pher al
pi gnent at i on eSF ea OA%&#&?% til%elanoct% rct)ﬁtan &%epst?r lll’gO ‘#(ﬁ%gﬁg Aési's. The
mel anoc @lﬁhStltmteé epeiidasring, whichpdivaieefoaenamdsé activif. Blndaehgqnhg/miafa@gl cal

effects r t tivation rni

behavi OFXIE&?%/ e%m‘%gtfﬁlggé E dlm%( Mgga RIS TAAVR B %?8% %l%iocf)rf%od pressure,
heart r sceptom &g pakiaylar théOMéi-l meﬁptqummdara&pltdbﬂeeﬁonusb Iuopidnﬁ:ioeuﬁcaner ve growt h and
repair, %%ﬁﬁhﬂnd%%&kﬁ&%@&mdal dosterone synthesis and release, thyroxin

rel ease rmat ogenesi's, ovari an weight, prolactin and FSH secretion,
uterine bleeding in wonen, sebum and pheronone secretion, sexual activity,
penile erection, blood %y@ﬁ kﬁg | :#é%&gﬁ glne fetal grow h, food
noti vat ed behavi or, as &Rg bﬁTH!E 9 ed to parturition. Both
the MC-4 andMﬂBﬂ@coﬁéU@ptid% $mtianogorties nred magad] peide hantohes ihypohkRahdams, a
region ved to e involved in on of f eedi ng
behavi o?‘ ”&%é]% o %Hmﬂ How nrecepgoési Ffﬁ’/gl?leg?nof?{gnsl\?ff %Z‘“ Ptors have

been s hmlitﬁlg&bﬁﬁﬂle)ﬁ P OMISHI, WLMKH A@THQA&rdh@corﬁd@;ErBﬁ@ BERRLE)\BA EHeir%%tﬁE and
i peci fically, agonists have been shown to

peri phe aI nffj ?\E%%on I 0 ents %
r educe 0, WhisPEEh GisabHiy, 0 resulate @H‘Bbﬁﬁaltpéﬂmeﬁ@fl%%eﬁé?edl ng. The
rol e of AUTH is Mowh tﬁﬁﬁud@@teﬁmﬂ@l@@@h@ﬁiﬁ Tlhéi&@laﬁ&%ﬂmqﬁfaﬂld‘é@ disb Hleﬁls]t@ aq@bdol  of

body vvelgcgﬁ g@ atlﬁr}@ It is believed that the MC-3 receptor
i nfl uen@edY BB RLT RSy T W&Y?IF?BOTEQF? fitec APt leaming memewes i nto fat,
wher easbéhadofifdmitean b&ly teesiiat §Rirl RAApidAl BK&I FEduRaRsi Bl vRRSHY

expendi ture .Thus, thg (h%ecept or subtypes_ appear_ to reduce body wei ght

t hr oughtO8f SEFIHES- B PYTENE SFQY b aitdhGRe splaceria} ErvelPRIesAsApse t hat

st i mul asyathesit khdtrﬂeasﬁ/@lﬁoﬂﬂﬁbld\i@ Sperth R6 LR, SvakiBy whi Hte l%lagﬁr?ﬁlﬁquHV‘e ight |oss

effect than those t h%t are selective for either t
secretion, uterine bleeding m women, sebum and pheromone secretlon, sexual act1v1ty, penile

erection, blood glucose levels, intrauterine fetal growth, food motivated behavior, as well as other
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 03/093234 PCT/ US03/ 11536 2 Body wei ght disorders such as
obesity, anorexia and cachexia are wi dely recognized as significant public
heal t h i swoes/oga264 t here is a need for conpounds and phar meCESOEaI536
conposi tions which can treat these dizsorders. 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

sel ective for these MC receptors relative to the other nelanocortin

recept or sulBodyewjghpdisdrilersisugh hsobesity, Morekiacm eachexia SpNARRYCERRNPEERS] NVENTI ON
The prese i.nvent.i rel . (S ' djhat certain

4, 4-di ssf%lﬁcla?ttﬁugléc he%%ﬂlplésﬁlf%%nﬁzgetn%rsyﬁg dfsfg{:% v ghlglg al?rde ano%(%ﬁr{t%citaln recept or

| i gandscomphstias nhiphoaistireai thedewddbordgrsal | enati oneric and di asterioneric forns

and pharmaceyt i cal.l e Leok thab V6 havOhidHh@nitV R O N
WL W2 wher eieﬂleFéfplpim%nsg%ﬁes(ﬁ%ct% g%rgddﬂs %%Sts éfnésogrg)gﬁﬂsut?egxﬁ;/sd‘%g’c ar b llglillunli‘n%y\éel ect ed
f rom t hier ije M4 antisitst MAeB meptor aybtypon and baterd wpicalyselestiveifer thasp i  b)
aromatic carbocyclic ri.ngs: - Moy Ghd 11 R@8ne.and  d)

ar onat irgceﬁg’fse’i@%\é‘{/ectf)i?hce Orﬂ}e%bngl;aﬁ ﬁfs?lq%& tgﬂ%tghﬁ esﬂﬁ%rﬁgﬁ%/yi ng the ft?;??rul a: -L-Q
wherein Qis hydrogen or a substituted or unsubstituted unit selected from

i) Cl1-C22 linear or branc OF'T Ai near or branched al kenyl;
iii) C2-C22 linear or bra . -C13 aromatic heterocyclic
rings; v) C3Tighrevent-iaentimtirtletes@riromymuising distavgy;thancerody ©43z8ptimety US03/ 11536
3 piperidines are affective as melanocortin receptor ligands. The compounds, including all

enatiomeric and diasteriomeric forms and pharmaceutically acceptable salts thereof, have the

formula:

W
s
N
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; and
d) aromatic heterocyclic rings;

W is a pendant unit having the formula:

—L—Q
wherein Q is hydrogen or a substituted or unsubstituted unit selected from:
1) C;-Cy; linear or branched alkyl;
ii) C,-Cyy linear or branched alkenyl;
iii) C,-Cx, linear or branched alkynyl;
iv) C;-C,5 aromatic heterocyclic rings;

V) Cs-Cg non-aromatic carbocyclic rings;



vi) C6-Cl4 aromatic carbocyclic rings; vii) Cl-C7 non-aromatic heterocyclic
rings; viii) C3-Cl3 aronmatic heterocyclic rings; xix) -(CH2) nCO2R8; xx)

- (CH2) nC(vpNg®BBR24 and xxi) -SOR2R9; each R8 is hydrogen; pewhsbi/issed or
unsubstituted Cl1-C6 |inear, brancheda or cyclic al kyl; - OH -SO2R9, and

m xtures thereof; RO is Cl1-C4 al kyl or phenyl; the index mis 0, 1, or 2;
Lis alinking group having the fornmula: R3a Rda C (T)WC L3bJ, ob k T is
selected fromthe group consisting of: i) -NR6S(O2-; ii) -S(O 2NR6-; and
iii) mxturep therenfqromitheatbndelic ingss 0 or 1; R3a, R3b, Rd4a, and Rob are
each mdependent hydr. n. 14).Cl-C4 |inear, branched, and cyclic
alkyl: iii)HN %}%no%%ox{a{{ﬁ%gﬁ%@n@%’ R3a and R3b or R4a, and e can be

t aken toget h»ﬁf) t@afmgmﬁattbaretmmyctﬁcumigﬂ,, and vi) mxtures thereof; Y is
-0-, -5-, =0, =NOH, and m xtures thereof; the index j is fromO
to 3; the |"Hﬁex ﬁg}lf\g?p%mo to 3; WL is a pendant unit having the formnul a:
- (CH2) X- Rkx) Rl -{cL)iQ0N@faged; ii) C3-C8 substituted or unsubstituted
non-aromat i (;(Xi%ar tgg&i{gl ic rings; WO 03/093234 PCT/ US03/ 11536

each R® is hydrogen; substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl; -
OH; -SO,R®, and mixtures thereof; R’ is C;-C, alkyl or phenyl; the index m s 0, 1, or 2;
L is a linking group having the formula:

l' RBa—l “ R4a—
|

CI) (Mw C
R

j

T is selected from the group consisting of:

i) NR®S(0),-;
ii) -S(0),NR’-; and
iit) mixtures thereof;

the index wis O or 1;

R*® R*®, R* and R™ are each independently:

i) hydrogen;

ii) C;-C4linear, branched, and cyclic alkyl;
i)y N

iv)  -NR'C(Y)R%
V) R and R® or R®, and R™ can be taken together to form a carbonyl unit; and
vi) mixtures thereof;

Y is =O—, =S—, =0, =§, =NR®, =NOH, and mixtures thereof; the index j is from 0 to 3; the
index k is from 0 to 3;

W' is a pendant unit having the formula:

—(CH)x—
R'is:
i) hydrogen;

i) C;-C; substituted or unsubstituted non-aromatic carbocyclic rings;



4 i1ii) C6-Cl4 substituted or unsubstituted aromatic carbocyclic rings; iv)
Cl-C7 substituted or unsubstituted non-aromatic heterocyclic rings; or v)
C3- C13 suwetmmeed or unsubstituted aromatic heterocycli c PCIrage3/1t5be i ndex
xis fromO to 10; W2 is a pendant uni# having the formula: r RB’a CR2 L
R5b y R2 is: i) hydrogen; ii) C3-C8 non-aromatic carbocyclic rings; iii)
C6- Cl4 aromatic carbocyclic rings; iv) Cl-C7 non-aromatic heterocyclic
rings; v) C3-Cl13 aromatic heterocyclic rings; vi) -C(Y)R6;, vii) -C(Y)2R6;
viii) -C(Y)NERG) 2 Co-Croepbsticiited) aumasupRrBytad aromytic-a@iocyctiy ring®NO, Xi i )

RGO NCRYS, i J Rt o R e R, ) e,

xXi) -OR6; Xkii) Cs-OpNubstituted or unsubstituted aromatic heterocyclic rings;

the index x is from 0 to 10;

W?isa pendant unit having the formula:

RSa
e
R5b
y
R%is:
1) hydrogen;
ii) C5-Cs non-aromatic carbocyclic rings;
iii) Cs-Cy4 aromatic carbocyclic rings;
iv) C;-C; non-aromatic heterocyclic rings;
V) C5-Cy3 aromatic heterocyclic rings;

vi)  -C(Y)RS

vii)  -C(Y),R;

viil)  -CYNR:z;

ix)  -C(YNR®N(R®),;
X) -CN;

Xi) -CNO;

xi)  JCRMNICR )
xifi)  -NR%y; |
xiv)  -NR°CN;

xv)  -NR°C(Y)RS
xvi)  -NRSC(Y)N(R®);
xvil) -NHN®R®)y;
xviii) -NHORS;

xix)  -NCS;
xx)  -NOy;
xxi)  -OR%
xxii) -OCN;

xxiii) ~OCF;, ~OCCls, -OCBrs;



xxiii) -OCF3, -0CCl3, -0OCBr3; WD 03/093234 PCT/US03/11536 5 xxiv) -F, -d
-Br, -1, and mxtures thereof; xxv) -SCN; xxvi) -SBM xxvii) -OSCGBM
XXViii) -\BodBeRa3L; xxix) -S02R6; 77 xxx) -[C(R6) 2] nP( O PORA)SRE1153KXXIi )
-[C(R6) 2] nP(O) (OR6) 2; xxxii) and m xtures thereof; Rya and R5b are each
hydrogen, or Rsa and Rsb are taken together to forma carbonyl unit; Y is
-0-, -5-, =0, =S, =NR6, =NOH, and m xtures thereof; R6 is hydrogen, d-C4
linear, branched or cyclic alkyl, C2-C4 linear alkenyl, halogen, -CH,
-NCO2, -CN, arfdivni xFufhsBr, thadewkiuravithescofiydr ogen or a salt forming cation;
the index y i,g.frogQ, to 10. These and other objects, features, and

advant ages wi I |” beconke apparent to those of ordinary skill in the art from
a readi ng of *We 8PIMwi ng detail ed description and the appended clains.
Al'l percent agesi rathQs. and proportions herein are by weight, unless

ot herw se spemfi ed. %I tenperatures are in degrees Celsius (0 C) unless
ot herw se spe&avifi) eS0NRTAI LED DESCRI PTI ON OF THE | NVENTI ON The present .

i nvention rel A§s §@reel anocortin (MC) receptor ligands. The mel anocortin
(MO class 01} pept i des’ mediates a wide range of physiol ogical effects.

Synt hetic peptddesiCiR%ELPHRGORYUB: mi meti cs, which nodul ate the interaction of
natural MC | ixgﬁpds_[d@l@ gp @f(& q degrees of selectivity and binding. The
present invention is 6g"i“r ctei()i %o | i gands that are selective for the MA
receptor, or XHbt apd mixtwésgbereafe for both the MC4 and MC3 recept olr: whit Ihe
mnimzing the . jRb | t hesi 50 and receptars. For e
pur poses gf t ean%?ebggeﬁ%h%%é@r#efl’oogﬁt %bpe%lﬁ%?gg%%@}fmg?%gﬁwgd herein
as any or ganiie-Qni-8-c70.mdi <R, wDEh andsmixtmgs thesed, Rifis hyaltdyen Git@maeand

hydrogen ato iithRiA r drocarhyl. ar he. het er ocycl es
V\A)‘/li chgar e deglgif1 f eggl ﬁggéei?lglb% o%%n%%%%téﬁ%%%sa &é?n’vara(islgui\]&uﬁé\{iﬁgd[?‘{xﬂ{r%ﬂd
non- het er ocy 8iejeef; M thhydragdmydr a!adtf;srrl]ﬁlgczlitimde pentyl, 3-ethyloctanyl, 1,3
di met hyl phenyl. . . i s-3-hexyl,
7,7-di x'efhyl %%eéri‘%flgt‘gzﬁ.@%‘qﬁpépt an-1-yi, and napht h- 2-
These and other objects, features, and advantages will become apparent to those of

ordinary skill in the art from a reading of the following detailed description and the appended

claims. All percentages, ratios and proportions herein are by weight, unless otherwise specified.

All temperatures are in degrees Celsius (° C) unless otherwise specified.

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.

For the purposes of the present invention the term “hydrocarbyl” is defined herein as any
organic unit or moiety which is comprised of carbon atoms and hydrogen atoms. Included within
the term hydrocarbyl are the heterocycles which are described herein below. Examples of various
unsubstituted non-heterocyclic hydrocarbyl units include pentyl, 3-ethyloctanyl, 1,3-
dimethylphenyl, cyclohexyl, cis-3-hexyl, 7,7-dimethylbicyclo[2.2.1]-heptan-1-yl, and naphth-2-
yl

Included within the definition of “hydrocarbyl” are the aromatic (aryl) and non-aromatic

carbocyclic rings, non-limiting examples of which include cyclopropyl, cyclobutanyl,



yl. Included within the definition of "hydrocarbyl"” are the aromatic (aryl)
and non-aromatic carbocyclic rings, non-limting exanples of which include
cycl opr opyD,03092Bobut anyl , WD 03/ 093234 PCT/ US03/ 11536 6Pcyaisoperssanyl ,
cycl ohexane, cycl ohexenyl, cycl oheptagyl, bicyclo-[0.1.1]-butanyl, bicyclo-
[0.1. 2] -pentanyl, bicyclo-[0.1.3]-hexanyl (thujanyl),

bi cycl o-[0. 2. 2] - hexanyl, bicyclo-[0.1.4]- heptanyl (caranyl),

bi cycl o-[2. 2. 1] - heptanyl (norboranyl), bicyclo-[0.2.4]-octanyl

( car y opéwgldpemigry], ,cydqﬁiexmpewybh)hgodenylﬁﬁyclloy«;ﬂtmplehibﬁm@Epi Ilebwydnyl, dRgadd nyl ,

henyl , nde | en t hryl
gnt h?/yl [Obﬁ]f}% r?@labq&% 13}1.;‘“ Xaf%ﬁéﬁman@ %lci‘&c Q%%%ﬁu %Wﬁ%ﬁﬁﬁ%eny%/ and
t Ee | i Keeptanpl (eatahiyl)i binyclm,{ﬂ;ﬂnl]rhepthe;rl@ﬁﬁbdnariyl)ﬂﬁcmto-['onyt]{ooﬁaﬂbyI ) is included
the ter rm"hetero es hot I‘Oﬂ'&tIC
(het er oghypﬁ&ﬂg 8'%)/%) FER {‘&Cf RPBIBEPED, gydf?aﬁﬁg Igl’r‘?ﬂﬂ re H]Qf ¥xanpl es of
whi ch |mdd:nydéﬂ-lpqenybhz;ullepymbhqnwlﬂr@l wilthryB Byl akstaphthyledz,aly3 4- 2H

i m dazo riazal ,4-triazolyl, isoxazolyl, oxazoyl,
1, 2, 4- oféaéL ygéog%phﬁ’a}eﬁﬁ-an%rt%en%/ AH- pyranyl , 2H pyr an- 2-one-yl, pyridinyl,

zplﬁ |1 dgm nyl , hwdmlm,dmyi the qhgﬁnamn QAN hydmicqzreylaieimydd,ed the rt]etﬂlfm ‘azdemwc,le -

Ny oxa oxaz ol J azep ny
oxepi nyfﬁgq bee Cﬁpl%zuewd? iy P2 tﬂxﬁ&?ﬁgietfﬁa’f I#d%ﬂ??n arﬂg’ﬁg‘bl? € riigs
i sobenzofudimaitiyg ¢xamphts) bwmclsiﬂeludnd oltydlyl, zzlﬂpynrcﬁlszloﬁwpyrragm pyrxmylj zH
2H 1- be Nyl 4, ui o 2H 1, 4-
benzoxa% %}%ﬁg’ﬁ 12 'tn;fi%dyq #EXMZOIP'IS ’W?l 8’{%??}&1?\#]4 T aZF’Bﬁ/ &A@ hi opheny! |
benzi3 rrl Héppiagyl, 21‘&pyiart—bene i kmdaazd;fpyﬂdaz?dy] pjfl‘lrg}lﬂjﬁilﬁﬁyltﬁﬂbﬂl plpelmiz&}dzl ,QF .
unsubs S a un efi e.term’a ryl™ is a
penzy! SR AR 2 siohath o, G5 G paboiRL. aaimsl il i ¢
def i nedl,Byliatdpényt, mdmﬂaﬂﬂyﬂmbbﬁizeﬁumylyisobehﬁ)faaﬂd pnamﬁysmnabtyl having the
f or mul &g to aryl and

2 ene a
het er oar ycf%dutr’lein% &%%ﬁt e %B%r?l\% qé.‘énoB@?’tISO&fnna{’#/y rﬂk‘?“ﬁ@"hé‘%%% L4 or exanpl e,
units Hmmzaxgzmsh@yhohdmjrlapyrfolm}ﬂ;QuMMcﬂhlyr ﬁmir@!s ﬁﬂbplﬂﬂylﬁlfe)&hﬁﬁtﬁz@?ldand the

het ero e um erm"substituted" is used throughout
the spglck}é ?Cgla crhc I?eos[uﬁsmute; s%t%‘gﬂbftﬁ tg% is defined herein as

"enconpassi n@n cvtm@tel of'8 uoit defived by thhkecih “aldyledeaiyl be & benzplditd@@Eng akom two
hydr ogen ?1‘?“3 , or three hydrogen atonms of a hydrocarbyl npiety. Also
‘ca

substitu n i ncl ude

whereas an example of a unit defined by the term “alkylencheteroaryl” is a 2-picolyl unit having

N— .

The terms “arylene” and “heteroarylene” relate to aryl and heteroaryl units which can

the formula:

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

O O
/T T

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



--WD 03/093234 PCT/US03/ 11536 7 replacenent of hydrogen atons on two
adj acent carbons to forma new noiety or unit." For exanple, a substituted
uni t thatwpegudaes a singl e hydrogen atom repl acenent i nclpaaasodialsegen,
hydroxyl, and the like. A two hydrogep atom replacenent includes carbonyl,
oximno, and the I|ike. A two hydrogen atomreplacenent from adjacent
carbon atons includes epoxy, and the |ike. Three hydrogen repl acenent
i ncl udes cyano, and the like. An epoxide unit is an exanple of a
subst i t weblcenent ¢f hpthiogdn at@npin tes adjegnaceivaio fofn andvy toRged uak.0meen adj acent
car bons, tuted is us t hr oug hou t he presen ecification
to indi 24t é)% ﬁ%%%n{lhutﬁéjjw% tb%trrﬁwe%?’é% ﬁiy %F’é?t AP %Cemﬁ?td?é’fqeﬁhql?é’%& al kyl
chai n, baloxdyhvsd thelkerA twn’lq'dﬁfgeﬂ itemlimﬂkrcagam nanﬂagscaﬂﬁ,ﬁyla@ﬂﬁh@ymﬂ the
substl t uent CI‘I ed as "substi.t d" any r of the
hydr ogefr'llk at%t%%geﬁorp é%’ aﬁ%rg Jé‘?(eﬁﬁi?ﬁéo“ a@qumﬂgg%, FRRARd fhe mf
s ubst i Thitelydasgemmplacernat inolmmlcymor andgbe, llléNANepdudminM& abexafipi@) oct anyl is
" subs t uni i nopro i.s a "substltuted C3
o ky ot i e Bpbienl PP Aot ot BB op bt e oy muni 1.+ The
f ol | owi supstanted 1 asedl thrioughotighe predept pecifidatioiiotisdiss ik a@ﬂro&ﬁbﬂ%&e‘iyﬁmr
repI acenent fo ato when a h un|t escri bed as
"subst i (f e %rﬁmauﬁ\fgﬁygm%g?lﬂgca%g%ﬁﬁp%gr m"i’rﬁédtg}%lgyad’r‘?gén ajogps ) &2’]3 PXH=CH) gRé:;
wher ei nsu|bst1tv$enf rWherOa hoiet} 23 daqcﬂbsd asr‘aﬁbsatutea’ a.lglnunibbl) of-tﬁz(hs)iR@en atbina maf( Y) 2R6;
[ v) - CHZi: ( B Vi)
replef‘r_eé or, ple 4 Xy l}?ﬁwl INt F%yséx ut a)tom ocyck? {1 T( Y) R6:
Xiii ) dhﬂ%ﬂiﬁll\ﬁ Nﬁﬂﬁ)oBtanles ar subetlﬁdémg aAkyl uiiy, 3-gubdikERGprop i ¥d &“sulb\d@ﬁied Cs
alkyl unit,” and 2-carboxypyridinyl is a “substituted heteroaryl unit.”
The following are non-limiting examples of units which can serve as a replacement for

hydrogen atoms when a hydrocarbyl unit is described as “substituted.” Non-limiting examples

include:
i) [CR®)1(CH=CH),R®; wherein p is from 0 to 12; q is from 0 to 12;
ii) -C(Y)RS

i1) -C(Y)2R®;

iv)  -C(Y)CH=CHy;
V) -C(Y)NR®y;

vi)  -C(Y)NRNR%)y;

vii)  -CN;

viii)  -CNO;

ix) -CFs, -CCl3, -CBr3;
X)) -NR%;

xi)  -NR°CN;

xi)  -NRC(Y)RS;
xii)  -NROC(Y)NR®),;
xiv)  -NHN(R®,;

Xv) -NHORS;
xvi) -NCS;
xvii) -NOgy;
xviii) -ORS

xix) -OCN;



Xvii) -NO2; xviii) -OR6; xix) -OCN, WO 03/093234 PCT/ US03/11536 8 xx)
-OCF3, -0CC13, -OCBr3; xxi) -F, -d, -Br, -1, and m xtures thereof; xxii)
-SCN; xxXiwD3Aa88M xxiv) -OSBM  xxv) -S2N(R6)2; XXVIPLTASCRRG36 XXVi i)
-[C(R7)2] nP(O (OR6) R6; xxviii) -[C(Rg) 2] nP(O (OR6)2; xxix) and m xtures
t hereof; wherein R6 is hydrogen, C-C4 linear, branched, or cyclic alkyl,
hal ogen, -OH, -NO2, -CN, and m xtures thereof; R7 is hydrogen or hal ogen,
and m xtures thereof; Mis hydrogen, or a salt formng cation; Yis -0-,
-S- =0, x5, =0RB;, -COCk,-O8Bd; m xtures thereof. Suitable salt formng
cations ifcl udeq~ sodiu 1.4 hi yot assi um cal ci um nagnesi um anmmoni um
and theXkﬁikgg ?bﬁgfﬂﬁgyﬁﬁgkgﬁﬁﬁ%?gs of an al kyl enearyl unit include
benzyl , xgiphe$ii;et hyl , 3- phenyl propyl, 2-phenyl propyl. The conpounds of

t he pre§g@§ L$¥S@tion include all enationeric and diasterioneric forns and
phar maceuti cal 'y ’acceptabl e salts of conpounds having the core scaffold
represenmcigd H9S®Ms formula: W RO N W W2 wherein Ris a substituted or

unsubst  § Wt ed carbyl unit selected fromthe group consisting of: a)
non-aro%%@icq%gﬁgggvclic rings; b) aromatic carbocyclic rings; c)
non- ar ommti) c-¥®&R&rocyclic rings; d) aromatic heterocyclic rings.

xxvi) -[CR :LP(OYORHRS; '
xxviid) -[CR"):LP(O)OR%):;
xxix) and mixtures thereof;
wherein R® is hydrogen, C;-C, linear, branched, or cyclic alkyl, halogen, ~-OH, -NO,, -CN, and
mixtures thereof; R is hydrogen or halogen, and mixtures thereof; M is hydrogen, or a salt
forming cation; Y is -O—, ~S— =0, =8, =NR®, =NOH, and mixtures thereof. Suitable salt
forming cations include, sodium, lithium, potassium, calcium, magnesium, ammonium, and the
like. Non-limiting examples of an alkylenearyl unit include benzyl, 2-phenylethyl, 3-
phenylpropyl, 2-phenylpropyl.

The compounds of the present invention include all enatiomeric and diasteriomeric forms

and pharmaceutically acceptable salts of compounds having the core scaffold represented by the

formula:

w
A
N
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.

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 aspect of Runits relates to substituted and non-substituted aryl
units wherein R units are substituted or unsubstituted phenyl, benzyl,
napht hyl ,wand/osgpht hal en- 2-yl net hyl . WO 03/ 093234 PCT/ USORCTABBH11536 A fir st
iteration of this aspect enconpasses R units which are selected fromthe
group consisting of phenyl, 4-fluorophenyl, 4-chorophenyl,

4- hydr oxyphenyl , and 4-net hyl phenyl. An exanple of this aspect which is
particularly effective in enhancing MC-4 activity is 4- chlorophenyl,
especi al | y whdirstgerdtion efthisiatfeciihcanyiatss Rmmm\hls'fcm:ge selaadifanyht poug i ng, for
exanpl e iteration. of thls ect, enc asses Runits
exanp aF%rE%}Sée+ &?ﬁ%l}? 4Aﬂx§o§ R0 éac%ioro i ey 6ox6?he e lwﬁﬂﬁ i oyl
napht hakeample ofltieadpydt whmmmahmluhﬂy zﬁfgcltm&mhyhancmg A4 activity is 4-

hydr oxy e a of R n|t relates to

subst it gltﬁg%%&%gleggggmxmeg%?blaeie%g&gg?lélcomﬁmtng Wi OICE? i TiRe; 3ﬂ’i ts conprise
subst i t exasgloryclohsxpdst i t ut ed qui nol i nyl, | soqw nol i nyl ,

t et r ahydr oqui tra dr0| SXefol ration of
this aspect é%g%)mwtg]gt@p%tﬁlg stpeC asger e g“gé{ﬂw{ eieé{?%%“ G&8%ui nol i nyl
and 1, 2p@;smungﬂfrlahyhthyqunqmthyhylhphtmleﬁde}dmdhylt expathhlen2oiméthylsanddpect
enconpaﬁ%ﬁg)ﬁp%ﬁ?fe z\zl‘%ﬁ{ngt??are 6- hydroxy-1, 2, 3, 4- tetrahydroi soqui nol i nyl

and 6- hydr ahydroqui nol i nyl. Another aspect of Rrelates to
phenyl ri ngsA@mmdnaspectg)fa uBits félhtealtd(gubstmned andmom—suhﬁstﬁuteﬂrhgteroewaﬁmﬂs es of which

i ncl ude nmet h xed al kyl rings,
inter al ﬁ%lgﬁg t? grﬁlyrifeigédgutP %’d yl unsibspglf i ?’Pﬁlg’ lsoél}i’%gﬁnyg} Rrelates to
substi t;ﬁre@quumn@ubandtwal@drqumndmwl rings selected fromthe group
consi sting of f{rﬁlh&%ﬂ Xij tPls];s:,JPre?n cdmp%sxsg1 Zlggﬁ/l&s oF qil ?,.IZ,% At 69 IyI and

pyridi nyl . W is a endan avin 8re|n Qis
hydr ogehsoapnn@n;dubéﬂﬂtﬂeulahydroqmsnlhgl| tut ed unit sel ect ed from i) Cl-C22

lCIanrZ Flr neal‘gr;gél’&gglugljﬁéé T d thlf %%ec Fncomp es m&éyhb??lr an{:F%id 1§£¥ycl i ICI :’ I) ngs;
v) C3- Catraigdrosoquinglingl mmﬁq'dwwla,ﬂ-mgmydxdqumolﬁmC14 aromati c carbocyclic
rings, Another aspect of R relates to phenyl rings comprising a C;-Cy alkyl unit, non-limiting
examples of which include 4-methylphenyl, 2,4-dimethylphenyl, as well as mixed alkyl rings,
inter alia, 2-methyl-4-isopropyl.

A yet further aspect of R relates to substituted or unsubstituted heteroaryl rings selected
from the group consisting of thiophenyl, furanyl, oxazolyl, thiazolyl, pyrrolyl, and pyridinyl.

W is a pendant unit having the formula:

—L—Q
wherein Q is hydrogen or a substituted or unsubstituted unit selected from:
i) C1-Cy, linear or branched alkyl;
i) C2-Cx, linear or branched alkenyl;

iif) C2-C2 linear or branched alkynyl;

iv) C5-Cy3 aromatic heterocyclic rings;
V) C;-Cs non-aromatic carbocyclic rings;
vi) Cs-Cr4 aromatic carbocyclic rings;

vii) C;-C7 non-aromatic heterocyclic rings;
viii)  C3-Cy3 aromatic heterocyclic rings;
xix)  -(CH2)uCO,R%;

xx)  «(CHz)uC(O)N(R®); and



vii) CI-C7 non-aromatic heterocyclic rings; viii) C3-Cl3 aromatic
heterocyclic rings; xix) -(CH2) nCO2R8; xx) -(CH2)nC(O N(R8)2; and WD

03/ 093234WB@3021888/ 11536 10 xxi) -S02R9; each R8 is hydrogarspd/suibet it ut ed
or unsubstituted O-C6 |inear, branched, or cyclic alkyl; -OH - SO2R9, and
m xtures thereof; R9 is substituted or unsubstituteCl-C4 al kyl or phenyl;
the index inis 0, 1, or 2. One RO iteration relates to units sel ected
fromthe group consisting of nethyl, ethyl, propyl, iso-propyl, and butyI
Anot her it er & on-$@Rudes hal oal kyI inter alia, trifluoromet hyI

Typi cal lLy.ph i ar rom pects
descri be%Ch ‘{: : ﬁ@%cﬁgsd@etﬁ%zusu%&h@% 1 Q)lf?]rlscu 4 ?yﬁl} %}EY%Q “cyclic
rings, SORY ardlmlaturqg itpesof;, R nesubstpgtcchmunw,bstpycb&a@ adkyd er plienylgihz tldex mand t he
li ke, a ui nol.i ne nol i ne,

i ndol e. 9, i’\ﬁl ? he ﬁ%&?ﬂl@é Qeﬂygtfsl“lg 'u}n?s s?lﬁcgécfj%?r{l léhﬁ o 68%sl1s§1n%?f Igtié)a %HL scri bed
f ur t her propel sp-propel and bUAzlll Aucvthdzrstemmlmhcladnsnhalbdkylgntzaanlnbmiﬁmfmrtetktyut ed or

unsubstitute i | . e first. aspect of Q
units rel at egy@gangg%swbﬁcgdﬁ gsrs‘%lﬁ}gtgj ) S'f@ dé:l b god?-"r SrPSCtﬁg%S%r?b(?@ycl ic

uni ts cberpiniinsiudg e stigstifi@edead boswubsgitwevsmonOnyclid reatinenalaf, pitpbtﬁc&nef irst aspect

of Q uni . o i r U tltutedfus ring..heterocycl es
conpri s?%gm%eehﬁ%ﬁ%}ntg lg%&@o rﬁwéh%g ik & W.Iﬁr’rﬁs %Sed'm{g URHS, R ‘ﬁm’r%ll“& 8% to

qui nol i isequirnting,duxtple, mwl theker |Exgmplhmftlmagvar1hm abpactsolf @ arddascribedfurther or A

second Nty i Vi t.h nd a third
enbodi ng%?ﬂ%él té%l { tg#’ﬁ‘%h %&?ﬁm rogeusluﬁ%uiuﬁeorélﬁﬂl rgutétf‘ﬁcglﬁlif/gﬂggfll%oqw nol i ne
ri ngs hdestulgd heroim aboverul a: N or WO 03/ 093234 PCT/ US03/ 11536 11

The first aspect of Q units relates to substituted or unsubstituted fused-ring heterocyclic

O

o
—

units comprising 5 to 12 carbon atoms.
One iteration of this first aspect of Q units relates to substituted or unsubstituted fused
ring heterocycles comprising one nitrogen atom, a first embodiment of which relates to quinoline

or isoquinoline rings having the formula:

=IO OO
AN N
N o N

a second embodiment relates to units having the formula:

N
/

H

and a third embodiment relates to the tetrahydroquinoline and tetrahydroisoquinoline rings having

the formula:



The second aspect of the present invention as it relates to Qunits
conprises nitrogen- atom containing six-nenber rings which can optionally
further cwopsios®3e second nitrogen or other heteroatom fPor/SkamsBe, the
heteroaryl rings having the fornulae34 N NN, N N NN OQher units
included in this aspect include: norpholinyl, piperidinyl, triazinyl, and
the like. The third aspect of the Qunits of the present invention rel ates
to 5-menber ring nitrogen atom containing heterocycles. Afirst iteration
of the thi rdrhasmﬁd a@éet@fmemt@sinvmtiheasaﬁmda}%@l@@ ungefampries ntragfit he gr oup

t t h [ 4 t I )
S et ﬁf: PR S”ﬁ&i??fﬁ s B EE&N?@E%%‘W&’K& ?E@\\é{’-ﬁ%ﬂggg\%& ~ SHC S
S S s dtlie} hékerdatémi foi achinpieothy hete@anybdingy havingthd farmiskaeti azol yl havi ng t he

formula: ,N-- N\>\~-CH3 S Siii) 1,2,5-thiadiazolyl,
3-nmet hyl -1, 2, 5-t hi adi azol yl having the formula: H3C N, SN— S/ iv)

oxazol yl, 2-nmeth xazol yl, | oxazol yl/.N - et hyI 0X havi ng t he
formula: N NyH3C N >\ ~ - \ G | Hv)ilmdazolyl
2-methylimd zo;d, - met hyl 1 g dazol yl avmgtheforrua\.

Other units included in this aspect include: morpholinyl, piperidinyl, triazinyl, and the like.
The third aspect of the Q units of the present invention relates to 5-member ring nifrogen
atom containing heterocycles. A first iteration of the third aspect of Q relates to heterocycles

selected from the group consisting of:
i) thiazolyl, 2-methylthiazolyl, 4-mentylthiazolyl, 5-methylthiazolyl having the

formula:

N N\ HaC N\ % EN\>
S>; S>—CH3 ; S>; HiC S ;

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

n—N _N
H D Do
S . S :

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

N\ . éN

S

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

formula:

N N HaC N N\
A\
% “ O\>; % “ O\>_._CH3; %EEO>; H3C§‘ H o>;

V) imidazolyl, 2-methylimidazolyl, 5-methylimidazolyl having the formula:

N N N
HEY D D

b \ He”
H .

. .
b4 * k4



\>CH3 \> N NH3C NHHH W 03/093234 PCT/US03/ 11536 12 vi)

5-net hyl -1, 2, 4- oxadi azol yl, 2-nethyl -1, 3, 4-oxadi azolyl, 5-am no-1, 2, 4-

oxadi azolwbD,03l0¢8284hg the fornmula: N NON N CH3 ~~--- CH3 - PCTAS03/1182 N, O O
NCO vii) 1,2-dihydro[1,2,4]triazol - 30ne-1-yl,

2-methyl -1, 2-di hydro[ 1, 2,4]triazol -3-o0ne-5- yl, having the formula: NN N
N NH N HCH3 viii) oxazolidin-2-one-3-yl;

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

1- et hyl i mi ggzol iscihahﬁ -1 oxkdikolylhZaticthgl-1,B.8-okadianokd, 5-@kBo-h&MH CH3f I N-CH3 tv

~NNNOOOO and % 134oxad|azolyl

2-ami no-1, 3, 4- ox&ﬂ?dé%y§/ a“%‘?‘ Wret hyl ani no) " - 1, 3, 4- oxadi azol yl ,

havi ng the fornul a: N -NCHS NABL CH3 \ >- \~\ NOO o CH3 A
second iteration of th%;_ﬁw cHiel t L%ﬁ%b—an—e selected from
the group consisting triazol |ng the a: N ,- NNN-\\
\ Nand ii) tetrazole havihg the forrrula

vii) 1,2-dihydro[1,2,4]tr1azol—3 one-1-yl, 2—methy1—1,2—d1hydro[1,2,4]triazol-3—0ne-5-

I/ >:o PS/N>=O

N\N

\
H ) CHg

.
b ?

yl, having the formula:

vii)  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:
CHa

r\o CHa\l/\o [\r\N-—H l\ll/\N——CHS
S O O 0 S S

ix) 2-methyl-1,3,4-oxadiazolyl, 2-amino-1,3,4-oxadiazolyl, 2-(N,N-dimethylamino) -

1,3,4-oxadiazolyl, having the formula:

N/N N/N N/N /CHa
N\ N\ \>_N
;{L >-CH3 %L >——NH2 }J\ \
0] ) 0] ] o CHs

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

i) triazoles having the formula:
N
o )
MRS
= ; N . and

i) tetrazole having the formula:

n=N

N\

2\ "
~ 7
N

A yet other aspect of Q relates to units having the formula:



N R6 N A yet other aspect of Qrelates to units having the fornula: WO
03/093234 PCT/US03/11536 13 i) -(CH2)nmCO2R8; or i) -(CH2)nmC(O N(R$) 2;
each R8 iwolgdsnngen; substituted or unsubstituted Cl-C6 | ipogarsp3/brsanched,
or cyclic alkyl; -OH, - SO2R9, and matures thereof; RO is CL-C4 al kyl or
phenyl; the index mis 0, 1, or 2. Afirst iteration of this aspect relates
to Qunits which are car boxyl ic acids. A second iteration of this aspect
relates to Qunits which are am des, non-limting exanples of which

i nclude 1) & O NHCHB).AOR; oE(O)NHCHZCHB ii) -C(ONHCH(CH3)2; iv)

- C( O) NHCH2 ZCHB Mmzmzmzm Vi) -C(O NHCH2CH(CH3) 2; wvii)
-C( O NH2; vil i 6( Xi X) -C(O NHCH2CH2CH( CH3) 2; and XxX)
-C(O Nlégﬂmlﬂd&}@eﬁ; subdtinded dranmbstmnecbﬂ—@&insala@pmd mets@lleslkylo-cl{){,uni ts which

o oA L Sl R e, RIS B i s oI m i
- C( O NHCH2 Cbﬁﬁfsﬂté'iétﬂm of thi9 aspdCf D)abdsiEH ChifsCHBYINER carbmcdhc aoyc)s
-CCE % %Hg_lz%% eﬁa%l 1teEat1o§ iofs(tmaé asﬁerc]tkrlelggs g)r(? Hr?ltSWLihr!age %&&, ﬁ&@lirﬁiﬁfxéml a: R3a R4a
examples of which include
i) C(O)NHCHz;
ii) -C(O)NHCH,CHz;
ii) -C(O)NHCH(CHs)y;
iv) -C(O)NHCH,CH,CHs;
\J) -C(O)NHCH,CH,;CH.CHj;
vi) -C(O)NHCH,CH(CHa)a;
vii)  -C(O)NHy;
viii)  -C(O)NHCH,CH=CHCHz;
xix)  -C(O)NHCH,CH,CH(CH;),; and
XX) -C(O)NHCH,C(CH3)s.
A third iteration of this aspect relates to Q units which are substituted C;-Cs linear,
branched, or cyclic alkyl; non-limiting examples of which include:
i) -C(O)NHCH,COH(CHs)2;
if) -C(O)NHCH,CNH,(CHz)3;
ii) -C(O)NHCH,CH(CH3)NH_; and
iv) -C(O)NHCH,CH(CH;)OH;
L is a linking group having have the formula:

M
(M
R3b

]

wherein T is selected from the group consisting of:

i) -NR®S(0),-;
if) -S(O),NR"-; and
iii) mixtares thereof.

The index wis Q or 1.

R*® R® R* and R” are each independently:



wherein T is selected fromthe group consisting of: i) -NR6S(O 2-; ii)

-S(O 2NR6-; and iii) mxtures thereof. The index wis 0 or 1. R3a, R3b,
R4a, and Wow3asx3ecach i ndependently: WD 03/093234 PCT/ USOBLIABBEH11536! i)
hydrogen; ii) Cl1-C4 linear, branched,i4and cyclic alkyl; iii) -N(R6)2; iv)

-NR6C(Y)R6; v) R 3" and R 3b or R4a and R4b can be taken together to forma
carbonyl unit; and vi) mxtures thereof; Yis -0-, -S-, =0, =S, =NR6,
=NCH, and mixtures thereof. R6 is hydrogen, CI-C4 linear, branched or
cyclic al kylD hal byfeegen: NH2, -OH, -NO2, -CN, and mixtures thereof; The

index j is f{ipm OC§—@4ﬁne%ngrv%#h@d,!a%?ﬁligal- .fromO to 3. Afirst aspect of L
psS Whereéin

relates to l1nking grou e ITndéx wis equal to 0 and the

i ndi ces j anddk am&Rdach equal to 1. This aspect relates to R3a and R 3b
and Rd4a and {351b u_r}jfﬁe'@(yjﬁa.dependently selected from i) hydrogen; i)
methyl; and 17i) mxtures thereof; wherein iterations of this aspect relate

to |inking groupsRitan¢éR”ar B* ahk{® emebeunliet sqzethertolform 4 dartgnylemamphes of whi ch
have the for Ia:eﬁgyéj&%.% HCH3 H GcCCC_CGC. _&GC HHHHHH
CH3 H CH3 d- H CHHCH3 CCCC _CGC CGC HCH3 HCH3 CH3
CH3 CH3 CH3 XnotherSaswres, 9¥R’| +NRHnapdguistures theedofit R'Ss hyairageh,tCG-Cdimparj Si ng at

I east o, ol & cg‘gﬁlc' e{ﬁgll,thgﬁ)gent %}'ﬂjl&{, -NO,, -CN, and mixtures thereof;

The index j is from 0 to 3 and the index k is from O to 3.

A first aspect of L relates to linking groups wherein the index w is equal to 0 and the
indices j and k are each equal to 1. This aspect relates to R* and R* and R* and R* units
independently selected from:

1) hydrogen;

ii) methyl; and

iii) mixtures thereof;
wherein iterations of this aspect relate to linking groups which are alkylene units, non-limiting

examples of which have the formula:

by g Te re i
Ty T - T
H H H H H H CH; H
e g 7e e e
- 7 7 -
H  Chs H ChHs CH; CHs CHs CHa

Another aspect of linking groups relates to units comprising at least one unit having the

formula:
i) NR®);
ii)  -NRC(Y)RS or
1ii) R and R® or R*, and R® can be taken together to form a carbony! unit;

non-limiting examples of iterations of which have the formula:



i) -N(R6)2; 1i) -NR6C(Y)R6; or iii) R3a and Rib or R4a, and e can be taken
together to forma carbonyl unit; non-limting exanples of iterations of
whi ch havwotobeo®2es nul a: WO 03/ 093234 PCT/ US03/ 11536 15 HPREHASHS/NSGOCH- H H
NHCI-b OH Gcccccccec IThlhl1+1'l HHHHHHHHHHHH NHOH
-L;-U0 GG and -CGC N2 NF-HHNHHH HHN~ NH Anot her aspect of
linking units relates to L units which conprise units wherein the indices
j and k are each equal to O, the index wis 1 and T is a unit having the
formula: 00 11T s N orfCORM, S & ONEH d 11 Psaifd units relating

to Category I—ofCtﬁt'?’peunds—a@eeﬂid*’r-ﬁg t -esent —+hventt-or. WL is a
pendant unit hav|L ngut he for m,U arg- (CH2) Xy Rl,'_, Rl'is: i) hlydrogen; i)
C3-C8 substituted or unsubstituted non-aromatic carbocyclic rings; iii)

C6- C14 substituted or unsubstituted aromatic carbocyclic rings; iv) Cl1-C7
substituted or unsubs#fituted non-aromatic heterocygli qwmolngs; or v) C3-Cl13
substituted or uns_gt_)_sé_i_t_ét_eg ar_g_rl%t_i_céﬁg_t erg,gycl_i_g(l)L_i_rj;gs; the index x is
fromO to 10. The fi r,\]'s!_tE aspect of |I_l\/\l l\rIHeI at es units}hha\ﬂ ng the formul a:

havi ng the formnul a: N '

C
N SNH
Another aspect of linking units relates to L units which comprise units wherein the

indices j and k are each equal to 0, the index w is 1 and T is a unit having the formula:

I ﬁ
—ETNE—or —NH—S—
0 0

said units relating to Category I of compounds according to the present invention.

W' is a pendant unit having the formula:

—(CHp)— R
Rlis:
1) hydrogen;
i) C5-C;g substituted or unsubstituted non-aromatic carbocyclic rings;
i) Cs-Cu4 substituted or unsubstituted aromatic carbocyclic rings;
iv) C;-C; substituted or unsubstituted non-aromatic heterocyclic rings; or
V) C5-Cy3 substituted or unsubstituted aromatic heterocyclic rings;

the index x is from O 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 or unsubstituted carbocyclic rings selected from the group consisting of cyclopropyl,
cyclopentyl, cyclohexyl, 2-methylenecyclopentyl, and cycloheptyl.

A second embodiment 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.



R1 wherein the index x is 0. The first enbodi nent of this aspect rel ates
to RL units which are substituted or unsubstituted carbocyclic rings
sel ect ed Wpmaio9dres gr oup consi sting of cyclopropyl, cycl opemtush3/11536
cycl ohexyl, 2-nethyl enecycl opentyl, agd cycl oheptyl. A second enbodi nent of
this aspect relates to Rlunits which are aromatic or non- aromatic
het erocyclic rings selected fromthe group consisting of thiophen-2-yl,
pi peridin-4-yl, pyridin-2-yl, and norpholin-4-yl. W 03/093234
PCT/ US03/ 11581 seddhd Rhectsd 30 nelaws pamits fvidgthe felmatles to units having the
formula: -CH2-R1 wherein the index x is 1. The first enbodi nent of this
aspect relates to RL units which are substituted and unsubstituted
carbocyclic rings sel ected from theClgroBp consi sting of cycl opropyl,
cycl opent yl., _cyc| ohexyl - met hyl enecycl opentyl, and, cycl oheptyl. A second
embodi n%%‘%‘/’el{}fhe °% Xd% e@tezﬁrrgleg’f’%‘?mﬁg OéfllélsrﬂsP%’t W#%I‘P%r‘g%télw #f% or non-
ar omat i sibkiited SAYGbILEtithied BFbEPLIRGIRS sdldc@MioihIERUPC OB g CGodpyl,

i di and norpholin-4-yl. W2 is a

t hi ophen-2-yl , piperidin-4-yl, ridin-2-yl,

pendgntcyﬁﬁp%/mﬂa‘g'?ﬁ’ e’%yﬂé'l?%#‘ﬁ‘tﬂe@fcijq%e%‘aafé Cﬁéﬁl}@mé R2 is: i) hydrogen; ii)
C3- C8 non- ar AREdohE eeBddRasy 6f thig akpeBidslates fol R hnifsGvhichdradrom@mid & ne@r bocyclic
rings; i@ 'CJI\-EU non-aromati ¢ heterocyclic ri %%s;_ v)_ C3-Cl13 aronmatic .
het er ocyePRte heferrpachicyriops sekscipgl figm the gy coppisng B thionber-2-yL. PoeNginded) 2; i x)
- O Y) NRBINGRE)-24, andhorpkdn-4j1) - ONO, xi i) -[C(R7)2] C(R7)2;

W? is a pendant unit having the formula:

RSa
e
R5b
y
R? is:
i) hydrogen;
1) C;-Cs non-aromatic carbocyclic rings;
i) Cs-Cia aromatic carbocyclic rings;
iv) C:-C; non-aromatic heterocyclic rings;
V) C5-Cy3 aromatic heterocyclic rings;
vi) -C(Y)RS

vii)  -C(Y).R%

viii)  -C(Y)N(R®),;

iX)  -COYONRNR");
X) -CN;

Xi) -CNO;

xii)  -[CR™ICR )
xiii)  -NR%;

xiv)  -NRCN;

xv)  -NR°C(Y)R%;
xvi)  -NR°C(Y)NR®y;
xvil)  -NHN®R®),;
xvili) -NHORS



xiii) -N(R6)2; xiv) -NR6CN;, xv) -NR6C(Y)R6; xvi) -NR6C(Y)N(R6)2; xvii)
-NHN(R6) 2;  xviii) -NHOR6; WD 03/093234 PCT/US03/11536 17 xiXx) -NCS; xX)
-NQO2; xXWP 03@R@34 xxii) -OCN, xxxii) -OCF3, -00013, -COCBr8jI/USKS/VIS36 F, -C,
-Br, -1, and mxtures thereof; xxv) #SCN, xxvi) -SBM xxvii) -CSCBM
xxviii) -SO2N(R6)2i xxix) -S02R6 a xxx) -[C(R6)2] P(O (OR6)R6; xxxi)
-[C(R6)2} P(O(OR6)2; xxxii) and m xtures thereof; each pair of Rya and
R5b are either both hydrogen, thereby formng a nethylene unit -(CH2)-, or
R5a and R5b &¥e t alk€% together to forma carbonyl unit; Y is the sane as
above; R6 isy drgg@zm, G -C4 linear, branched or cyclic alkyl, C2-C4

| i near al kenyl”, hal ogen, -OH -NO2, -CN, and mxtures thereof; Mis

hydr ogen or &ial tORrmi ng cation. The index vy is fromO to 10. One aspect
of the preseg;{ii)i n\é@&gj on relates to V2 units which are short chain alkyl or
al kenyl (I ower "hydrocarbyl) esters, R2 having the fornmula: -C(OOR6; in
one iteratiomxiRb HICKE -OCLCH, -OERm; br anched or cyclic al kyl or al kenyl.

Non-1imti ngsogzgﬁngl’eél’ BrG ! 18 G TS B - C(O) OCH2CH3; - C( O) OCH2CH2CHS3;
-C(OQ OCH(CHB) 2" -

xxv) -SCN;

xxvi) -SOsM;

xxvil) -OSO3;M;

xxviil) -SO.NR®):;

xxix) -SOR%

xxx)  -[CR)1P(O)NOR*RY

xxxi)  {CR")1P(O)OR

xxxii) and mixtures thereof;
each pair of R™ and R™ are either both hydrogen, thereby forming a methylene unit —~(CHz)-,
or R* and R* are taken together to form a carbonyl unit; Y is the same as above; R% is hydrogen,
Ci-C, linear, branched or cyclic alkyl, C,-C, linear alkenyl, halogen, -OH, -NO,, -CN, and
mixtures thereof; M is hydrogen or a salt forming cation.

The index y is from 0 to 10.

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

-C(O)OR’,

in one iteration R® is C;-C, linear branched or cyclic alkyl or alkenyl. Non-limiting examples
include -C(O)OCHj3; -C(O)OCH,CHs; -C(0)OCH,CH,CHs; -C(O)OCH(CHs)y; -
C(0)OCH,CH,CH;CHjs; -C(O)OCH,CH(CH3),; -C(0)OCH,CH=CHCHj; -
C(O)OCHCH,CH(CHz),; -C(O)OCH>C(CHj3)s; and the like.

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

-C(O)NHR® or -NHC(O)R®

in one iteration R® is C{-C, linear branched or cyclic alkyl or alkenyl. Non-limiting examples
include -C(O)NHCH3; -C(O)NHCH,CHjs; -C(O)NHCH(CH3),;  -C(O)NHCH,CH,CH;; -
C(O)NHCH;CH,CH,CHj3; -C(O)NHCH,CH(CHj),; -C(O)NH; -C(O)NHCH,CH=CHCHj; -
C(O)NHCH;CH,CH(CHs),; ~C(O)NHCH,C(CH,)3; -C(O)NHCH,CH,SCH3; - ;
C(O)NHCH,CH,OH; -NHC(0)CHj3; -NHC(O)CH,CHj3; -NHC(0)-CH2CH,CHs; and the like.



C( O OCH2CH2CH2CH3i - C( O) OCH2CH( CH3) 2i - C( O) OCH2CH=CHCH3; -

C( O OCH2CH2CH( CH3) 2; -C(O OCH2C(CH3) 3; and the |ike. Another aspect of the
present iwoeabdBM relates to R2 units which are short chaPoT/Gsobstsdé ut ed or
non-substituted am des having the fofgrula: -C(ONHR6 or -NHC(O R6 in one
iteration R6 is C1-C4 linear branched or cyclic al kyl or al kenyl.
Non-limting exanples include -C(O NHCH3; -C(O NHCH2CH3; -C(O NHCH(CH3) 2;

- C( O NHCH2CH2CH3; - C(O) NHCH2CH2CH2CH3; - C( O NHCH2CH(CH) 2; - C;O). NH2;

- C( O) NHCH2 CiAzGiteiH3pect ofShd)rdidaHA @Rl GisGHBR R to- W G)iNeGHROesEB)Es having

-C(O NI-LC%ZQCI-QSCI-Bi -, C(O NHCH2CH2CH;, - NHC(O CH3; - NHC(O CH2CH3;

- NHC( Of 2% CH3; and the like. WO 03/093234 PCT/US03/11536 18 Anot her
aspect of the present invention—agCij~+Fekates to W2 units enconpasses units
having the fornmula: - (CH2)y- R2 wherein the index y is fromlto 3. A
first iwhereitthoindexy ishiom b®Pect relates to R2 units which are heterocycles
sel ected frony : | Sl ith WhithhB aekbycld-seedbyi-dhtezol yl

4- ment yl t hi gg%{s{/&%m%?%g@ﬁ%%%%%ﬁ%ﬂ%ﬁ %1%1 t he for}r,rul a: NNHC NN CH3
\> \>groupepiBisng:S S 3 ' ii) 1,3, 4-thiadiazolyl,

2-met hyl -1, 3, 4-t hi.adiazp - t 185-meMyttiN¥azolyt hévirg 6E3; 1i1)
1,2,5-thi adi?DazoI %%%ﬁné;{nﬁtﬁlwg@gﬂ%gg@g%*yI ha\s/,i ng t}ﬁe fogr_rml a. H3C N
N N NHS ~S iv) oxemwilay| , 2- et hyl oxazol yl, 4-nethyl oxazol yl,

5-met hyl oxazol yl havi no t he HsC

N N N
— N\
Y HEY Ey (R
N S . s, HCT TS
ii) 1,3,4-thiadiazolyl, 2-methyl-1,3,4-thiadiazolyl having the formula:
N N
H- D HE Do
' s, S

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

HsC.
N\S/

N g’

2

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

formula:

N N HC N\ N\>
o>; o>_CH3 , o>; He” O

V) imidazolyl, 2-methylimidazolyl, 5-methylimidazolyl having the formula:

HEY HEYe HED

3

HeC
H .

? * k]

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
HE o HE o HE )



formula: NNHI C NN CHs \>\> i IL C\> HC v) imdazolyl,

2-nmet hyl i m dazolyl, 5-nethylimdazolyl having the formula: N NN \> \>-
CH3 \> NWOM3@3IB4 H HH vi) 5-nethyl-1, 2, 4-oxadi azol yl, PCT/US03/11536

2-nmet hyl - 1, 3, 4- oxadi azol yl , 5-am no- 492, 4 oxadi azolyl, having the fornula:
NN N\> \>-CH3 NH2 HE-cH3 O 0 NCO WO 03/093234 PCT/ US03/11536 19

ii) 1,2-dihydro[1,2,4]triazol-3-one-I-yl,
-nmet hyl -1, 2-di hydro[ 1, 2, 4] tri azol - 3-one-5- yl, having the formula: _N N
N >=0 N ~@i) Hi lmdﬂhyfﬁdBl Rlﬂ]tﬁ@zomealzeel-Md'ﬂ-lmeﬂtybhé-dﬁ}yylfq[1,2,4]triazol-3—one-5—
i

N
%
2
N,
4, 4- di net hyl oxazo| 1<1j| YA i m dazol i di n-2-one-1- yl;

1-methy|in‘idazoll%1 gon- il havingtheforrmla CHs r\,o CH3' "\ 0 N-H

r'NNCH3 KNN N ~ NOO O O ; andlxNeret I\B4oxad|azolyl
2-am no-1, 3, 4- oxadi azol yl , 2 (N /dlg Q%/ am o) 3, 4- oxadi azonI,
having the fornmula: N NN H2 1\ OOo CH3

H . Ha

viii)  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:

T D Do
SO (I S Gt G 4

ix) 2-methyl-1,3,4-oxadiazolyl, 2—amino-1,3,4-oxadiazolyl, 2-(N,N-dimethylamino) -

s and
1,3,4-oxadiazolyl, having the formula:

N/N N/N N/N /CHs
N—cH N—NH \>‘
AR e A

A second iteration of this aspect relates to R units which are selected from the group

consisting of:

i) triazoles having the formula:
=/ ; and
ii) tetrazole having the formula:

N="'\

N
N— R
=N

Non-limiting examples of scaffolds comprising the heteracycles of this aspect include:



A second iteration of this aspect relates to R2 units which are sel ected
fromthe group consisting of: i) triazoles having the formula: NNN NN N
\ N ; arwooziod32setrazol e having the formula: NN\ N R6 PNTNSN3/Li586 t i ng
exanpl es of scaffolds conprising the beterocycles of this aspect include:
WO 03/093234 PCT/US03/11536 20 HHIIl NHHI N~HHI~N HHN~H ROR
ORORO--~YNNNN_NN WNIWMWNWN ~NNH\NNHN A
further aspegt of the present invention relates to W2 units having the
formula: - (CMYY- R2 theHl\Na xyis 1,7,.8 3 and KR 1/5' sel ected fromthe

group consisti g of : O NR ) 2i C(OZ)NR?N R7) )
-NR7C( O N( d d) R7) N( Mj\ml S hy net hyl, and

m Xt ures thereofN is hydro en, methyl , - CN, ande xtures thereof.
Non-limting e es of W s conpri siAigN hi s aspe ve the fornul a:
a) -(CH2)yNHC(O NHi b) -( =NH) NH2; ) - (CH2) yNHC( =NCH3) NHCN;
N N
1 = ~ 7 < =N
w AN \II\IH w N\;v W \N,rllH

A further aspect of the present invention relates to W units having the formula:
~—(CHpy—R?
the index y is 1, 2, or 3 and R? is selected from the group consisting of:
) -CONR;
b)  -CONR'NR"):;
) -NR'C(O)NR),; and
d) -NR'C(=NR")N(R),;
R*is hydrogen, methyl, and mixtures thereof; R is hydrogen, methyl, -NO,, -CN, and mixtures
thereof.
Non-limiting examples of W units comprising this aspect have the formula:
2)  -(CH,),NHC(O)NH;
b) -(CHa),NHC(=NH)NH,;
c) -(CHz){NHC(=NCH;)NHCN;
d) -(CHz),NHC(=NNO,)NHCN;
e) -(CH;),NHC(=NCH;)NHNO,;
) -(CHy)yNHC(=NCN)NHNO,; and
©  -(CHp,NHC(=NCN)NHz;
wherein y is 1, 2, or 3. A first iteration includes W units wherein v is equal to 3 and R® has the

formula:

H CHg H H
/
—N —N —N_ —N
C=NH C=NH ‘C=NCH C=NH



d) - (CH2) yNHC(=NNO2) NHCN; e) - (CH2) yNHC(=NCH3) NHNO2; f)

- (CH2) yNHC( =NCN) NHNQ2i and g) -(CH2) yNHC(=NCN) NH2i wherein y is 1, 2, or
3. A firswoiosesasd on i ncludes W2 units wherein y is equal PCONBORNEI3R2 has
the formula: / HN CH3/ H/ H - -29- - C=NH\C=NH "C=NCH3 C=NH [ [ [ [
H2N H2N H2N ( CH3) NH WD 03/ 093234 PCT/ US03/ 11536 21 H CH3 CN H C=NCN
\C=NCN \C=NCH3 \C=NCH3 / H2N H2N / H2N / NC-NH / H CH3 CN CN \ C=NCN
\C=NCN \ C=NCN "C=NCH3 NCNH (H3C)NH H2ZN NC- NH A further aspect of R2

i ncl udes substitut®dd or unsubst@Hsaut ed 6-mendr ring hetertbcycles sel ected
fromthe group—copnsisting oj__m{/r anyl , 1A_,ql’| oxanyl , rr_p_r_p,ﬁol inyl, pyridinyl,
pyri dazi nyl pyri\re__c_ii,\@(ll . Ppyraglbyby P per\glgwé pi pel’aéi__ﬂM&H triazinyl,
1, 4-di thianyl, and/thi onorphol inyl. rE’repar avion oFf Mel anoCorti® Recept or

Li gands The fol I"8Mi ng precur $bNs” can be uddd to prepareNithe nel anocortin
receptor ligands of the present invention. A first precursor useful in
preparing nelanocortin receptor ligands relates to the hydroxy adduct:

4- cycl ohexyl - 4- hyd}'bxymet hyl - pi/ﬁlécri di ne-| - cd™oxyl i c aci dCiert-butyl ester
via the schemeoyt!lined belaw’ HH H Bac aN N NN CO2G#3 CO2CH3 CHZCH
CH20H 1 2 3 ~C==NON “c=Non “C=NCN “c=NcHs

/
NCNH (HsC)NH HN 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.

Preparation of Melanocortin Receptor Ligands

The following precursors can be used to prepare the melanocortin receptor ligands of the

present invention.
A first 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

*ﬁ e
N N
b —C 5
CO,CH, CH,OH CH,OH
2 3

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

scheme outlined below.

————

i
N
CO.CH;
1

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 hydrochioric acid. The Flask is purged
with nitrogen and shaken on a Parr hydrogenation apparatus at 40 psig for 18 hours. The fiask is
removed and additional PtO; (2 g, 8.8 mmol) is added and hydrogenation is continued at 40 psig

an additional 6 hours. The reaction solution is filtered to remove the catalyst and the filtrated is



Reagents and conditions: (a) H2: Pt02; (b) LAH (c) (Boc)20 Preparation of
4- cycl ohexyl pi peri di ne-4-carboxylic acid ethyl ester (1): To a solution of
4- phenyl| pwvpagiogi2ae- 4- car boxyli ¢ acid ethyl ester (56 g, 2#8Trs0$/)1586 Et OH
(700 m.) is added platinum(lV) oxide (10.2 g, 45 nmol) and concentrat ed
hydrochl oric acid. The Flask is purged wth nitrogen and shaken on a Parr
hydr ogenati on apparatus at 40 prig for 18 hours. The flask is renoved and
additional Pt02 (2 g, 8.8 mmvl) is added and hydrogenation is continued at
40 psi geonaentiagdict vaonato aﬁotdnmsdue‘ﬁhéchnepamﬂmmad b@lvednl satardtedl NaHA®Red to renove

t he cat ahg e [ 31 8¢ .S 234 PCT/ US03/11536 = 22

concent ﬁa%lzé in \}'}518 ugfl 4] %“f“t% a%e lérepgg?dgalfg%%aiqg‘??ulsBlaﬁ%ﬁ“’?ﬁhﬁ}ﬁ?ﬁga L P ween

sat ur at with Netigiese elmhdenﬁhdnm’gmlaydﬁi Qe b(dﬂame'ﬂhdneﬁrag&. BérReRR@IRndes id wewy ed and
the aqugol shed sever al th met hyl eng_chl orj The

or gani c&)l géredﬁtg@gefég"@ B hEde, r‘iué’&“%ﬁa ylc?gi égﬁ“faf‘ﬁf‘é’dl <?\‘5®§% to

af ford CHELY&8.00-ac S5 moeHICE. 24 n3neaAr)yl.spBes (i, ati)\aetsyzgzt @n, 231 @9@@3@ solid. 1H

7h). o, B8 Gppe s Qe 5 2B Ok s 1 XEs (el ey R0 4. 25

(rn 2H) 7.10 (broad s, lH) IVB(ESI) mz 240, (MtH+). Preparation of

(4-cycl ohexy r d| t ha o ool ed (-5C), solution of
lithium al un*’%&ﬁﬁﬁ%%r" yy%ti‘ iper 6&@7"&1‘3 e EB@&P?%%%HW%OM s added
tetr ahyﬁﬁlmﬁlummhm(lﬁﬁﬁ)ﬂydﬂd& (sm)oet;LA}ﬂ@yﬁbtem;oz/t saitiRR lid ‘BHREs 4adedr boxylic acid

et hyl ( _The resulting solution is stirred at
bet wee n? Er%’éare?ﬁﬁan é@mf%’g) T‘dh QYFFE‘?‘%‘H “RIPRS g 4-GRerrlic 25idsathyhssters b (o

t enper a249rmemaln d'hs Edsﬁlﬁﬁ@scﬁtﬁdﬁlﬁd svifred atPeosleyn SR akiOHB°S for TNRUF KRG ANow& t hen
re- cooled to OC and car ef ul Islérq“ngg(glhed w th sat ur at ed ammoni um chl ori de

(100 ni'. VAR PP IR fegiReratsang tionat by mBrbovs Fhedgacsen g fenegren 87: 10: 3

et hyl aeetedt€0Taink anefully Gicathey vaisiraled ARmThiim dhﬁmaslg@d mL)NehSUaRBASI on 1S
e for 20 m nutes and | tered through a pad

then stirred. at r enper at

of Cel i g erﬁét’%%qoﬁg&é lalrr‘T’gteF @Q‘{gt[]?‘pjggrt@eo’cfﬂ?yha"‘ftaie mpeipanel- ety oS st i rred
at r oonis adedpEhaduspersibls tHenRotid A Rbnt tEpGAEREASI0ARnWBSarddMeRd tirbiogled
through The f tra ngHF%e conbi ned and concentrated in

vacuo t e?? ?‘%f‘t‘a (53 Sghéf G reefu?ﬁe Oé’éé%qggaiéoﬁ‘ﬁﬁ%ﬁdo‘mand

4- cyc| obeparhtapifper hai Eh&l-t?e ﬁﬁpd@ﬁbldetsy@@m filtbRad @Hrbl%ﬂ alPad bECQitd. STHe $iRehedi rect 1y
urifir.cati on.

in wthout _furth ration

4-cycl o%%%ﬁbl%dﬁ?‘g?%{%meﬁ% cpeioe ff{”i‘?esalé %:%frati%‘%ﬂ}‘ﬁ‘gﬂ%f‘rﬁea'ﬁtdé?tflp%fiyl est er
(3): Diantldrdyelbhrixyl-pigértintebbiaatlehyd®. The SOde MR is h&d@ﬂ@&@ ih QitBougt i rred

sol utig ﬁn f é‘%‘ Céc| ohexyl - pi peridi n-4-yl)-methanol , (53.6 g) and
trlethymﬁ 4 ?)“m_) in MOH (1600 nL) at O T. The resultlng solution is
allowed to warmto roomtenperature and is stirred an additional 4 hours.

The solytion.co i.n vacuo rifjed via chromatography elutin
With lyrepara tion (Qic 4e cyc[ %exy -4~ hydroxymetha{-lpgpe%j;lme 1-carboxylic acid tert-butgl es ery J

(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, SH), 3.15-3.30 (m,
2H), 3.48-3.65 (m, 2H), 3.63 (s, 2H); MS (ESI) m/z 298, (M+H™").

From intermediate compound 3, a series of other precursors useful in preparing
melanocortin receptor ligands can be obtained. The mesylate 4 can be used to introduce a variety

of 4-position-substituted piperidine, for example, triazole 5:



Et OAc/ hexane 3:2, to afford 35.8 g (48% yield) of the desired product as a
white solid. 1H NVR (300MHz, CDCl13) S 1.00-1.32 (m 5H), 1.35-1.60 (m
14H), 1.680D3882064m 5H), 3.15-3.30 (m 2H), 3.48-3.65 (MPCTH)SP3/BLSBS (S,
211); MsS (ESI) mz 298, (MHt). Fromgdgnternedi ate conpound 3, a series of
ot her precursors useful in preparing nelanocortin receptor |igands can be
obt ai ned. The nesylate 4 can be used to introduce a variety of
4-position-substituted piperidine, for exanple, triazole 5. - WO 03/093234
PCT/ US03/ 11536 23 Bﬁ@cBoc Boc | | Bc N ab P zOBeMs Cl-42~i 3 4 5

Reagents and conditiags: (a) MsA, IN3N (b) sodi urry'qtriazol e, DWF or azide
'@

iety of fung¢tiopal groups as further

described herein 4 6[3\] Reagent s and

2> DVF Prep

conditions: (a) NaN3; 0 N
4-cycl ohexyl -4-ané?§hFPFf onyl et HePPsper | | - @'éertioxgll ic acid
tent-butyl este 1) . Met hane onyl chlori de .8 m, .0 mol) is

added to a stirred golution of 4 5

4- cycl ohexyl - 4- hydr oxynet hyl.pi peridi ne-| -carboxyli¢ acid tert-butyl ester,
3, {3.42 g?/ 11, a%?ﬁ%lai‘é&?VP(S‘R‘E’B%:&)%ﬁgrﬁtﬁg?‘@ﬂ’%ﬁ‘{mﬂ gPM5ol ) in Y

di chl oronethane (30 nL) at 0 C The reaction mxture is then allowed to
warm to_roam.t erature.and stir for 1 _hour. The reaction is_. gquenched
with a %r; lu?gtwguggﬂs%? W) ?58%%&“@W5Wé’f?Lﬁ‘ét“?né%@f"msﬁ@ Wﬁh?‘tq.‘?f’célbi:‘g extract ed
tw ce weerdin belowehl or onet hane (50 nlL), The organic | ayers are conbi ned,
dried, filtered and concentrathﬁd in vacuo t%o%i eld the desired product in
quantitative yield. The materilal is used for [the next step w thout need

for purification. Preparati N
4-cycl ohexyl -4-[1,2,4]triazql -1 ylneghxl-pi perildi ne-| - carboxylic acid

CH:OMs CHoNg

4 6
Reagents and conditions: (a) NaN;, DMF

Preparation of 4-cyclohexyl-4-methanesulfonyloxymethylpiperidine-1-carboxylic
acid fert-butyl ester (4): Methane sulfonyl chloride (1.8 ml., 23.0 mumol) 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
sodium triazole (38 g, 415.2 mmol). The resulting solution is heated to 100°C for 24 hours then
cooled to room temperature. The solvent is removed under reduce pressure and the crude product
purified over silica (80:20 EtOAc:hexane) to afford 28.7g (79.7% yield) of the desired compound



tent-butyl ester (5): To a solution of

4- cycl ohexyl - 4- met hansul f onyl oxynet hyl - pi peri di ne-1- carboxylic acid

t ent - but yWoOesne234{ 39 g, 103.8 mwol) in N, N-di net hyl f or mampda@/qSBO01584.) | S
added sodiumtriazole (38 g, 415.2 ngol). The resulting solution is heated
to 100C for 24 hours then cooled to roomtenperature. The solvent is
renoved under reduce pressure and the crude product purified over silica
(80: 20 Et OAc: hexane) to afford 28.7g (79. 7% yield) of the desired conpound
WO 03/ 08323briPESEHIUER/NME 36D,(13%) 54059521 . 9(ng 11 5HES §.46 @4, e, 3UsL IN¥Rn{ D3COD) S

Co 21 POy 258 i ! R et s Tl R 10N | br oot at | o of

4- cycl ohexyl - 4 a2|donethylp|per|d|ne | -carboxylic acid tent-butyl ester
6): To a so

El zzycl ohexyl 2 ﬂﬁ’?‘i‘?&ﬁgé STk ahInperddiner arhoxgligagiskegn batyl aci o

t eréI bl(.lélsydr (65 t'Rbl’a, sofhtiof 3f AyctbheBl- Z?mdmmés)ufbﬂyl%h et(t@ﬁplﬁés)daﬂeﬁ @%@%1& Odllg(T c

azi de s heated and stirred at

over ﬁh‘ftz er ’%H'é’??séeéc‘f wgéa%d‘ﬁpcghm% k%éﬁt) i3, tidded priphRAids (ha2 8r20-2The

resul t i ol @hditht Giixtu® 1§Dfdafed@ﬁcﬁsﬂm\6ﬂ athoﬁfmcerﬁufg@t ,rea@!ﬁérﬁi@ cooﬁédl ah@ﬁféﬁi and
concentrated.in, vacuo_to a gg crude gro uct as a oil which is

puri fi e®ePEd &b SREL-oGhedp 'mﬁﬁ IWIEQ“@@F ﬁhFﬁﬁ@CGPPHJHEwéﬁEFEﬁemé 3:1to
af ford doneendasd riﬁdzczw’t@dﬁfsﬁd thdrbn?&%odmbtalsdbfolm%h hiclS panﬁeqlvwl ess oil. The

i nternme al sed t repare various units. Boc Boc
C4 NN q‘é i é\éé?lc"’sg‘gaﬂ ‘6’&&%”&2%86‘6%& tp pidord: the(%&ﬂ@@@@#z@%mmu O4i
4- et hyyiso(pdhiog)iase chloflessdr; 3 t~ sieves; rt,1 hr. Preparation of

4-cyc|ohexy|-4-forny|-piperidine-I-carboxyIic acid tent-butyl ester (7):
To a m xture of 4-cyclohexyl -4-hydroxynethyl - pi peridine-1I-carboxylic acid

tert-butyl eBledfitermediatd AlddByd 7 c3n 8O u¥I® prepafe vibEYWARAIRNOI | ne N-oxi de (0. 54
g, 4.64 mmol), and nol ecular sieves (0.5 g) in nmethylene chloride (20 nL)

under argon atnosphere is added tetrapropyl ammoni um perruthenate (35.5 np)
at roomtenperature. The mxtuBe is stirred f@c30 mn to 1 hour after

whi ch the solution is filtered&through a pad df silica and the sol vent
renoved in vacuo to afford trhe esired prodlctyas a colorless oil, which
is used without further purification2M (ES) z

CHOH CHO
3 7

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 fert-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™).

The following are non-limiting examples of functional groups and functional group

precursors which can be prepared from aldehyde 7.



318, (MtNa+). The following are non-limting exanples of functional groups
and functional group precursors which can be prepared from al dehyde 7. WO
03/ 093234WB@3H02388/ 11536 25 Boc Boo Boo N a b CHO 6P- PCTIUSERRGHE CO2CN3
7 8 9 Boc Boo ACHO 10 11 / Reagent esand conditions: (a)

(CH3O 3P(O CH2COzCH3, DBU, CH3CN; rt,1 hr. (b) H2:Pd/C, MeOH rt, 2 hr.
(c) DIBAL, CHzC12; rt, 40 mn. (d) TosMC, NaCN, EtOH rt, 3 hr.
Preparati on of

4- cycl ohexyl - 4- (2- met hoxycar bonyl - vi nyl ) - pi peri di ne-| -carboxylic acid
tert-butyl ester (8y; To a solutiop,of trinethyl phogphonoacetate (1.41 n,
8.72 mmle), Ilithiymchloride (477 ng, 11.3 mvle), Iand
1, 8-di azabi cycl o[ 43 : .\ mrol e) in anhydrous

Aol e) under argon at
and the sol vent then
is pughlied over silica
0 afford 22 64 g (86%

room t enper at Thepo m xt ur : irred for
renoved under dliced pressurle
(et hyl ene chl ori de; nmet hanol . 78)
yield) of the desi r &d conmpound. Pr paratlon of
4- cycl ohexyl - 4- (2- met hoxycar bonyl - et hyl ) - pi peri di ne-1-carboxylic acid
tent-butyl ester (9): To a so?%tlon of Boc
4- cycl ohexyl - 4- (2- met hoxycar bpoyl - vi nyl ) - plper
tert-butyl ester, 8, (2.64 ¢,

ar The

1- carboxylic acid

(30 M) is added 10%
ure is purged with
hydrogen and t hen stirred of\ two hours hydr ogen at nosphere at

at nospheri c pressure. T m Xt ur ¢ ered t hrough a short pad
of Celite and the filtrate concenpﬂated under” r educednpr essure. The crude
product is purified over silima to afford 2.57 ¢ (9 ygy|e|d) of the desired
conmpound. WD 03/093234 PCT/ US03/ 11536 26

pal I adi um on carbon

Reagents and conditions: (a) (CH30);P(0)CH,CO,CH;, DBU, CH;CN; 1t,1 hr. (b) Hy:Pd/C,
MeOH; 1t, 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-buty) ester (9): To a solution of 4-cyclohexyl-4-(2-methoxycarbonyl-vinyl)-piperidine-
1-carboxylic acid zers-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
filtered through a short pad of Celite and the filtrate concentrated under reduced pressure. The
crude product is purified over silica to afford 2.57 g (97% yield) of the desired compound.



Preparati on of 4-cycl ohexyl -4-(3-0xo-propyl)-piperidine-I-carboxylic acid
tert-butyl ester (10): To a cooled (-78C) solution of

4- cycl ohew9lo3493224 met hoxy- car bonyl et hyl ) - pi peri di ne- | - carborsbi/c153€i d
tent-butyl ester, 9, (1.0 g, 2.833 mael) in 40 m of anhydrous nethyl ene
chloride is added diisobutylal um num hydride (5.75 M, 1 M 5.75 mmol). The
reaction 1is stirred at roomtenperature for 40 mn before it is quenched
by addi ng nmet hanol (3mL) and water (20nL). The reaction mxture is warned
to room terrpBlrea@mienaﬁéi-cycﬂnhexodga(ﬁiomomagfafl) -pipajiinal-edkbogylicadidgarebugbdi um
sul f at g idcdhe fford 91 (>99% vyield)
of the Juei105 T8 <BRAL EROEFhE B84 LIOHEHS- (el bty -

4- cycl dhwgdimﬂqammacm ferdautyl eswr,y)l, §1.0eg, B\3B3 nmqb)emndnﬂlef- dnhgdroldoxyl i ¢ aci d

tert-b

4 oyl ShanR Floghd i dd ORIl vaice (573 k1 0575 ey TPttt .

est er, igdirred30®omgemper@8i fordOatimbefole if(id Guentledibs atldinpnettiansl ¢3ImII)a1$@/I met hyl

| socyany de ot0SM kb 8 1 SRR SOOI UM Cyanide, (6 M) at room

t enper at ur e ree hours HC P Guced pressure
and anmeprrated. drieeovea smliung Mtediﬂterdd)anédmjlemtrafﬁum vam«towlfferd H5%ig (P2M i n a

seal eddha@)eof%ec{emqug?iﬁgﬂgag;go%r ? 1fn xture i s then concentrated under

reduced prlessure an e resi Kén up in chloroform washed with
aqueous sodi um bicarbonate, brine, then dried with sodium sul fate and

chl or 1 de: motTpsRtbR Bt by T 4Ty S b oo b o o
desi r echcpst ooyl ethe(1)n] A eokitivg of ¢lapriehenyli4- G3m—pm¢nybrgi{eddmé&-carbbgmct he
N BN Bl e B0 28 BB B ESs R RURRRO IR s CBfne)
2 am ndtdsMa@(1 6 mgd). Wemmple) @kllsodiurh 8yamide((6 mg) kHBOAD @)ﬁapranire for thiree M@s03/ 093234
PCT/ Usoﬁle%&lééﬁ‘? is rg‘glox%(a(ﬁn&ir rﬁu&d ppessure and ammonia in methanol (2M, 10 ml) added. The

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, Ry = 0.58) to afford 141 mg (42% yield)

of the desired product.

The following scheme utilizes intermediate 3 for the preparation of other analogs

intermediates and precursors.

!|300 Boc
|
N N
a
—_
N
CHO CH,— NH—</ jl
S
3

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



NND CH2- NH</ CH2- NH-</ S S 12 13 Reagents and Conditions: (b)
TFA/ CH2C12/H2O, rt 1 hr. Preparation of
4- cycl ohew9l0349328hi azol - 2- yl am nonet hyl ) - pi peri di ne-| - car ipeTyusSo®1153€i d
tent-butyl ester (12): 4-Cycl ohexyl - 4fornyl - pi peridine-I-carboxylic acid
tert-butyl ester, 3, (296 ng, 1.0 mml) and 2-am not hiazole (103 ng, 1.0
nmol ) are dissolved in toluene (15 nL), and the m xture was refluxed using
a Dean- Stark apparatus overnight. The solution is then cooled to room
temperature and sodP@ tri acet oxyborohydri de addéd. The reaction is stirred
at room tenperaturé for three hours and then diupted with ethyl acetate.
The reaction m xtyre™\s washed w th aqueous sodi )My bi carbonate and bri ne.

: he residue purified by
t he desireﬁ conmpound. M5

preparative HPLC afford 312 ng (829 yFrel d)

(ESI') mz 380 Pr epar at } of
(4-cycl ohexy er i diHa—4H thyl)-thiaz ,I-anﬁaneéafi;ﬁ ready-
t o-use sol ut trifluoroa rc acid: ms ene chloride’gwater (1:1:0.1,

7 nL) is addedto 4-
cycl ohexyl - 4- (t hi azol122-yl am nonet hyl ) - pi peri di ne-13 car boxylic acid

tert-butyl ester, 12 .0. 82 the reaction mxture is
s Sl TR A IR S

stirred for 0.5-1.0 e m xtur ﬁc%%@?ated under reduced
pressure and partitioned between aqueous sodi um bi carbonate and et hyl

o esaur e, Tho P ABaf S E L BRI o Pl e GRRRREB PR £ or 220
ny (96 Adddedthayylester 8):deSydeuxylebivpoylpipeagint Heathok flicuokloattitylesasi d sal t .
It er mobl aems LA B ARy BEL B et e A0SR 8RB g oc
a n CHod tignpixipre] wasRefigeh tgnganideanaiiatk bpransus ovenighi. a¢ fopitioh dshdiomnoled
acet oni, Eé)cjn’?tembér%re A\l tri]acQEXyborohydﬂde added. The reaction is stirred at room

temperature for three hours and then diluted with ethyl acetate. The reaction mixture is washed

with aqueous sodium bicarbonate and brine. The solvent is removed under reduced pressure and

the residue purified by preparative HPLC to afford 312 mg (82% yield) of the desired compound.

MS (ESD) m/z 380 (M+H")

Preparation of (4-cyclohexyl-piperidin-4-ylmethyl)-thiazol-2-yl-amine (13): 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 ters-butyl ester, 12, (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.

The following scheme utilizes intermediate 7 for the preparation of other intermediates

and precursors.



Boc Boc NN b CN NH2 14 15 Reagents and conditions: (b) H2, NH3, Raney
Ni; rt, 6 hr. Boc Boc NN CCBz NH2 N NHCBz 15 16 HN Reagents and

condi ti orw0 080332BigC1l2, CBzNHC( SCH3) =NCBz, TEA, DMF; rt, 1Pom/uUSWNB3¢ 093234
PCT/US03/11536 29 Boc H I | NN a8 Cbz Cbz N NHCbz NHCbz 16 HN 17 HN
Reagents and conditions: (d) TFA/ CH2C12/H2G, rt, 1 hr. Preparation of

4- (2-cyanovi nyl ) - 4-cycl ohexyl pi peridine-I-carboxylic acid tert-butyl ester
(14): To a solution of dinethyl phosphono acetonitrile (0.78 nL, 4.02
mol), LiCl (184 ng, 4.02 mwl), and DBU (0.%@ nm., 4.02 nmol) in anhydrous
acetonitrile (25 nL) is added 4- cycl ohexyl -4gfornyl pi peridi ne-1-carboxylic
acid tert-butyl ester, 7, nder an at nosphere of argon
at room tenperature. The e isgtirred for |1 hour and the sol vent
renoved in vacuo. The res s{_Js purified over silica gel
eluting with dichlorone af ford the desired product in
quantitative yield. P gr at cpo of

4- ( 3- am nopropyl ) - 4- cp

7 14
Reagents and conditions: (a) dimethylphosphono acetonitrile, LiCl, DBU; 1t 1 hr.

Boc I|300
N N
b 5
CN NHs
14 15
Reagents and conditions: (b) Ha, NHs, Raney Ni; rt, 6 hr.
Boc l|300
N N
c
—_—
CBz
/
NH, N
>—- NHCBz
15 16 HN

Reagents and conditions: (c) HgCl, CBzNHC(SCH;3)=NCBz, TEA, DMF; 1t, 1 hr.



butyl ester (15): To a solution of

4- (2-cyanovi nyl ) - 4-cycl ohexyl pi peri di ne-1-carboxylic acid tert-butyl

ester, 14wO0(080®28y, 2.35 nmol) in MeOH (33 nl) is added ameonisa3/(1586 nL) and
Raney N (50 ng). The reaction m xtur® is degassed with nitrogen, purged

wi th hydrogen gas and shaken under an atnosphere of hydrogen (45 psi) on a
st andard hydrogenation apparatus at room tenperature for 6 hours. The
reaction solution is filtered to renove the catal yst and the sol vent
removed in vacuo toB@fford the desired productiwas obtained as a col orl ess,
sticky oil in quan&itative yi el d. Preparation&of

4- cycl ohexyl - 4- (3~di cgbobenzyl oxy- guani di no- propyl ) - pi peri di ne-| -
carboxylic acid tlert-Qutyl ester 16): Mercury(llf) chloride (401 ng, O.48
mol ) is added to~a tirred sofutidn of
4- ( 3- am no- ppo h- cycl ohexyl - pi peri dir
ester, 15, 3 mglhe

1, 3- bi s(benzs

car boxylic acid tert-butyl
Cbz
Jdo urea\(4 ng, 1.23 mmol)
and triethylamne (0.62 m, 64 N, N- di et hyl f gr mam de (15 M).
The reaction nixtur% is stigfed™8f 1.0 hour and then 8z wi th et hyl
acetate and filtered t hrougih a pad of Celite. fhe fillW ate i s concentrat ed
under reduced pressure and the resid rified over silica WO 03/093234
PCT/ US03/ 11536 30 (TEEm BH&oMiTds: @SFE TR/ )1t afford 629 mg (78 %
yield) of the desired conpound as a colorless solid. Preparation of

N-[ 3- (4-cycl ghexyl - pi perjdin-4-y|)-propyl]-dicarbobenzyl oxy- guani di ne

(17): A read Eepagq_?gg ‘ogg'f%fxaBﬂ“B%'f"tcV‘fl?ll%Y inepifing-1-carhplic aid ffebutyl

Z hl or : dﬁtew(l@ 2 To(ajsgl_ilf.i&l dﬂdirﬂelhﬂ}phosbﬁon@dﬁ@%l_i&& (0.78 le 31.02 mmol), 51_01 (18|4

-cycl ohexyl - 4- ( 3- di nzyl oxy- guani di no- propyl ).- pi peri di ne-
carboxy@?ﬁmg%TﬁégéW?ﬁ%&ﬁﬁgggété%?n¥%$”8§@@@ﬁﬁ§m@&ﬂ%“@ﬁ%f@}zmaﬁkdﬁhe

react i oeyclohestylit €orin®ylpsietitiined-ch®oxyi abid JerRbltPUkier, TNOOnt 3 Lmins)) LALP _
concentrated under reduced pressure_and partitioned between aqueous sodi um
bi car botf=A8° ﬁ%{e 8{ fgm %E@FHE@P“EFH@' gﬁ@ﬁ‘ﬁi“&% isgtigedsiop b heirand Bagolvd@hcent r at ed
under reedugian vgueSThY @sultkizenie peRuR iOLERd bier Rl Jel Q6B epar ative BPLC
to affor.d, 254 >99% yield% of the desired conmpound. The first aspect of
Cat egoré}C Orﬂ@fﬂgg‘%? hangl 150 te atipnd the desiFrdProfueidn avastiative ¥ield present

i nvention conprises the 4-cycl ohexyl pi peridines having the general scaffold

With the f Orﬂ%lpgi;ationQoto 4-(3|-_|a|15n§;108pr%pyl§4-ocyél:)l-1~e§yl¥iperidine-l-carboxylic acid fert-
butyl ester (15): To a solution of 4-(2-cyanovinyl)-4-cyclohexylpiperidine-1-carboxylic acid
tert-butyl ester, 14, (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 (16): Mercury(II) chloride (401 mg, 0.48 mmol) is added to a
stirred solution of 4-(3-amino-propyl)-4-cyclohexyl-piperidine-1-carboxylic acid tert-buty! ester,
15, (425 mg, 1.23 mmole), 1,3-bis(benzoxycarbonyl)-2-methyl-2-thiopseudo urea (441 mg, 1.23
mmol) and triethylamine (0.62 ml, 5.64 mmol) in N,N-dimethylformamide (15 ml). The reaction
mixture is stirred for 1.0 hour and then diluted with ethyl acetate and filtered through a pad of

Celite. The filtrate is concentrated under reduced pressure and the residue purified over silica



WL Rz wherein W conprises a carbocyclic ring, R R2, and Q are defi ned
herein belowin Table |I. TABLE |l No. RR2 WQ 1 4-chl orophenyl

[ 1, 2, 4] t rweaelo93k3y| cycl ohexyl methyl 2 4-chl orophenyl [ PCZ/u$p3/tisaeol -1-yl
cycl ohexyl ethyl 3 4-chlorophenyl [302,4]triazol-1-yl cycl ohexyl propyl 4
4-chl orophenyl [1,2,4]triazol-1-yl cycl ohexyl iso-propyl 5 4-chlorophenyl
[1,2,4]triazol-1-yl cycl ohexyl butyl 6 4-chlorophenyl [1,2,4]triazol-I-yl
cycl ohexyl iso-butyl 7 4-chlorophenyl [1,2,4]triazol-l-yl cyclohexyl

t ent - butmsethylage o B328mePET) I0SHBIdIRS 3G (78 % Beld)-of eaiesipdenytbound as a

[1, 2, 4] t4id:Rgrd-Y! cyclohexyl trifluoromethyl 9 4-chlorophenyl
[1,2,4]tr1azol-1-yl cycl ohexyl phenyl 10 4-chl orophenyl
[1,2,4]triazol-1-yl cycl ohexyl naphthal en-2-yl 11 4-chl or ophenyl

2Ht et | - 5= I hyl .12 4-ch | , 2Ht et | - 5-vyl
cyel ohexy bt o P e s ol P SRR el or opyl 14
4- chl orgsphisting (126-4 ebdyameise Slytlonef sifinhwxsetic ksdmpthplpyd chidkiledraahl or ophenyl

2H t et tyl 6._4-chl henyl 2Htetrazql -5-yl
cyel onertr T I3k BYRE S Yoikiob e oo bR s e Bt as s

t er t - busaytoxylikgicil-rgbaylogstea Ag] (3eHng 61 4tammble’ and theyeadtion eniyturetis itfrted dsronet hyl
19 4- : : -5-yl h h | . 20.4-chl h I

2tk et roas o R e SR AR ok PR R AR Bt P PeSRAR o o
cycl ohesay¢ousetdmyh bic@Pondtecindl ethpilaemy. ThiNmME{nidlbeNbZiragtcind kencghtraddynkder 23

o R RED e sy P ot R s R
cycl ohesigldh) dftheydesired@omipaintior ophenyl - NHC(=NH) NH2 cycl ohexyl iso-butyl 27
4- chl or ophenyl - NHC(=NH) NH2 cycl ohexyl tert-butyl

The first aspect of Category I melanocortin receptor ligands according to the present

invention comprises the 4-cyclohexylpiperidines having the general scaffold with the formula:

O, a

R O

w! R?

wherein W! comprises a carbocyclic ring, R, R?, and Q are defined herein below in Table I.

TABLEI

No. R R’ W Q
1 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl methyl
2 4-chlorophenyl [1,2,4]triazol-1-y1 cyclohexyl ethyl
3 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl propyl
4 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl iso~-propyl
5 4-chlorophenyl [1,2,4]triazol-1-y1 cyclohexyl butyl
6 4-chlorophenyl [1,2,4]triazol-1-y1 cyclohexyl iso-butyl
7 4-chlorophenyl [1,2.4]triazol-1-yl cyclohexyl tert-butyl




28 4-chl or ophenyl

4- chl or ophenyl

- NHC( =NH) Wb 309328ohexy|

- NHC( =NH) NH2 cycl ohexyl
- NHC( =NH) NH2 cycl ohexyl
napht hanen- 2-yl

trifluoronethyl

phenyl 30 4-chl orophenyl

29

31 4- chl or ophenyPCTNINC/ QSbiH2

cycl ohexyl nmethyl 32 4-chl orophenyl 3NHC(O NH2 cycl ohexyl ethyl 33
4- chl or ophenyl -NHC(O) NH2 cycl ohexyl propyl 34 4-chl orophenyl -NHC(O) NH2
cycl ohexyl iso-propyl 35 4-chlorophenyl -NHC(O NH2 cycl ohexyl butyl 36
4-chl oraophenyl -NHC(O) NH2 cycl ohexyl iso-butyl 37 4-chl orophenyl
- NHC( O) NH28 cyc] ohel)iydOphe@VIt - but MLZ 4]8&ze<1 1e5hl 0 opboe:hyllexyl NH<,( @)ﬂxﬂdﬁameylwll ohexyl
triflu run;'rhy 1 pll NHECO) —oh Ayl nc:
4- chl of ophenyl %ﬁﬁféﬁ% cycl %?' <S50 ﬁVBm sl 03/0@%@%4
PCT/ USP3/ 10536 @ﬂﬂdﬁpﬂm@hloromhﬁﬂyhmﬂMHm(—NCH@kNH&qﬂyclohgﬁyhhﬂaqmy 42
4_Ch| o UIJIF ﬁy= = aho \L\ll Ltl}y¥ 4') $C|{1! or nnhnn\ll
- NHC( = \|CH§; NH2 0{78 RESH" pr op?fff tet&*i%oﬁg hi or o pREIRPFPY NHE( =NePERRp
cycloh=xyH2iso-p¢dﬂmbwm£ﬂ_4kchbﬂnaﬂh@ny&1 C( e(etiddyNH2 | CyCT @figKyT Dbt yl
46 4-C “ oF |J“hmll NHCL=N Q\ NH2 J"\Lf‘l nbg\c\/L LSO hll_fAIJ Z 4- chlor onhnnyl
- NHO( =NCHEF NHE cyeRRBEpY 1 len- BHTzolE Y. chl of GIRERYI | NHO( BREYE) NHP
cyclohexyh4tr|flugﬂ@agkﬂ I |49 24-eddzeophenyl cy ey NCHB) NHZ, T onexyl
phenyl 50_4-ghl orgpheny! - INHC( —N(]—R) N cycl nhval napht hanen- 2- yl 51
4-chi of ophenyl| -AFrgrerkeRyINHNOR 2 yferaspleyl nPth%Pk’5Qd4 ¢hl or &ptikny |
- NHC( =NCN) HNQZ £yl BT N¥H tetp3085-111 O opL v NEC(=NCNENHINC?
cyclohbvyl prapyl 54 4- %hl rap eﬁv - C(= aﬁing ‘Ioﬁ%&éﬁ | So- propyl
55 4- chl od6phdnyt-chlogiiearicN NHM@Eﬂﬁyek%hbxy bU®ym6&56 41- chieortopheny
- NHC( =NCN) RIENGZ 35 BRREYT [ SO AR Y o291 2- ¢ Ty = INHCC=INERINE
cycl ohexyl terlt- utf 5%’4-ch?oro§zgny - NH &k@ g NOR_CcycC 5%%@%1
trifl uorod®t hyjl 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl phenyl

20 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl 4-methylphenyl

21 4-chlorophenyl -NHC(=NH)NH, cyclohexyl methyl

22 4-chlorophenyl -NHC(=NH)NH, cyclohexyl ethyl

23 ‘ 4-chlorophenyl -NHC(=NH)NH, cyclohexyl propyl

24 4-chlorophenyl -NHC(=NH)NH, cyclohexyl iso-propyl

25 4-chlorophenyl -NHC(=NH)NH, cyclohexyl butyl

26 4-chlorophenyl -NHC(=NH)NH, cyclohexyl iso-butyl

27 4-chlorophenyl -NHC(=NH)NH, cyclohexyl tert-butyl

28 4-chlorophenyl -NHC(=NH)NH, cyclohexyl trifluoromethyl

29 4-chlorophenyl -NHC(=NH)NH, cyclohexyl phenyl

30 4-chlorophenyl -NHC(=NH)NH; cyclohexyl naphthanen-2-yl

31 4-chlorophenyl -NHC(O)NH, cyclohexyl methyl

32 4-chlorophenyl -NHC(O)NH, cyclohexyl ethyl

33 4-chlorophenyl -NHC(O)NH, cyclohexyl propyl

34 4-chlorophenyl -NHC(O)NH, cyclohexyl iso-propyl

35 4-chlorophenyl -NHC(O)NH, cyclohexyl butyl

36 4-chlorophenyl -NHC(O)NH, cyclohexyl iso-butyl

37 4-chlorophenyl -NHC(O)NH, cyclohexyl tert-butyl

38 4-chlorophenyl -NHC(O)NH, cyclohexyl trifluoromethyl

39 4-chlorophenyl -NHC(O)NH, cyclohexyl phenyl

40 4-chlorophenyl -NHC(O)NH, cyclohexyl naphthanen-2-yl




59 4-chl orophenyl - NHC(=NCN) NHNC2 cycl ohexyl
- NHC( =NCN) NHNG2 cycl ohexyl napht hanen- 2-yl
pr epari ngvosBasasorti n receptor

phenyl 60 4-chl or ophenyl
. The following is a schene for
| i gands of the first aspe®CT/ush3/Gasegory |.

For illustrative purposes only, and got by way of limtation, this exanple
utilizes R equal to 4-chlorophenyl, R2 equal to [1,2,4]triazole-1-yl, W
equal to cyclohexyl, and Qequal to nethyl. Boc H NN a4 NN 4 CH2-N _

CH2-N\N N 3 18 Reagents and conditions:

(a) TEA/ CH2C12/ H2Q

o

hr. WO

03/ 0932344 1PCT] UBaBbiEhag] 33 NHONCHENBoc | Negloi@ryN NHBoc ™St CHIN 2--
EDC . [OVF 1t |- G<HPoPhe Nisot HeRE DTS 1N R I N b, - NI N
43 4-chlorophenyl -NHC(=NCH3;)NH, cyclohexyl propyl
44 4-chlorophenyl -NHC(=NCH;)NH, cyclohexyl iso-propyl

45 4-chlorophenyl -NHC(=NCHj3)NH, cyclohexyl butyl

46 4-chlorophenyl -NHC(=NCH3)NH, cyclohexyl iso-butyl
47 4-chlorophenyl -NHC(=NCH3)NH, cyclohexyl tert-butyl
48 4-chlorophenyl -NHC(=NCH:)NH, cyclohexyl trifluoromethyl
49 4-chlorophenyl -NHC(=NCH3)NH; cyclohexyl phenyl

50 4-chlorophenyl -NHC(=NCH3)NH, cyclohexyl naphthanen-2-yl
51 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl methyl

52 4-chlorophenyl -NHC(=NCN)NHNO- cyclohexyl ethyl

53 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl propyl

54 4-chlorophenyl -NHC(=NCN)NHNO. cyclohexyl iso-propyl
55 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl butyl

56 4-chlorophenyl -NHC(=NCN)NHNO, cyclobhexyl iso-butyl
57 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl tert-butyl
58 4-chlorophenyl -NHC(=NCN)NHNO; cyclohexyl trifluoromethyl
59 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl phenyl

60 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl naphthanen-2-yl

The following is a scheme for preparing melanocortin receptor ligands of the first aspect

of Category I. For illustrative purposes only, and not by way of limitation, this example utilizes R

equal to 4-chlorophenyl, R? equal to [1,2,4]triazole-1-yl1, W! equal to cyclohexyl, and Q equal to

methyl.

Boc

a
—

N
;=
o )
=N

3

N

;=
CHy—N \W

\=N

18

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



\,,-N N 19 20 Reagents and conditions: (c) TFA/CH2CI2/H2G rt 1 hr. C OO
Cl NHC ~N'S02-CH3 2 d NgN2-NNOCI H2-F1 N \IN,N 20 21
Reagent s wod3om2ed ti ons: (d) CI—BSOZCI TEA, THF; 0 C to r®PCTABONI1536 EXAVPLE
1 Nf

1- (R) - (4- Chl or obenzyl)-2-(4-cyci ohexyl 4-f1,2,41tri azol e-1 -yl net hyl - pi perid
in-1-vl)-2- oxo-ethyll-methanesul fonam de (21) Preparation of

4-cycl ohexyl -4-[1, 2,4]triazol e-1-yl met hyl pi peri d| ne (18): To a solution of
trlfluoroacetlcHaC|d/d|chloronethane/mater (9 1, 1QniL) is added to

4- cycl ohexyl - \&}D 03/093234 PCT/ US03/ 11536 34
[1,2,4]tri azol e-13yl nmet hyl - pi per| di ne-1 - car box ?t-butyl ester,

3, (3.5 g, 10 ) is added the residue obtained inithe procedure
1tk t he Neactio turEi"% alléwed to sti¥for 30 to 60
eaéth _sel uti ox 8(x;gncentrat ed in|vacpo and

herei n abo

m nut es.

partitione et ween ‘aqueous NaHCCB an t OAc. The grgank€ phase is
concentrated iniwacuo and the crude product purifi By "HELE \Qer silica
gel to afford the desired product. Preparation of \=N

[ 1- (4-chl or obenzyl ) -2-(4-cycl ohexyl -4-[1,2,4]triazol e-1- ylnethyl

pi peridin-1-yl)- 2-oxo-ethyl] carbamc aC|d tert-butyl eSter (19): To a

sol ution of 4- cyRBeagheisynd epnditions; &) HOBa 2NN, EDCL mMFiyt, pibper i di ne, 18, (2. 16
g, 8.74 mol), (R-2-N(tert-

but oxy- car bonyl ) - am no- 3- (4- chl or o) phenyl - propanoi ¢ acid

[ Boc-D-Ph(p-A ) - OHLAR.65 gypl- 18 izhydnpxy- benzotriazole (2.36 g,
17.5 mml ), N-neth pholli ne (35.0 mmo 3. 83 nL) in DM (30 nmL) is
added in portions 1 } VI ami nopr opy etNpA car bodi i i de
hydrochloride (2.16 g, 11.4 pl ). The reactlon ig allowed to stir for 6
hours after which it is quenched by_atidi ng aqu NHACLl. The reaction
mxture is extracted with Et OA¢ and the yers are dried,
concentrated in vacuo, re \L uct jqurified over

CH—N o

\=N —
19 20

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

cl cl S0-C
NH, H\ S0~ Che
o o

N

d N
e
/N%l /Nﬁ
CHz—N CH—N
\=N \=N
20 21

Reagents and conditions: (d) CH;SO.Cl, TEA, THF; 0 °C to rt, 18 hr.

EXAMPLE 1
N-{1-(R)-(4-Chlorobenzyl)-2-(4-cvclohexyl-4-[1,2.4]triazole-1-ylmethyl-piperidin-1-yl)-2-

oxo-ethyl}-methanesulfonamide (21)

Preparation of 4-cyclohexyl-4-[1,2,4]triazole-1-ylmethylpiperidine (18): To a solution
of trifluoroacetic acid/dichloromethane/water (1:1:0.1, 10 mL) is added to 4-cyclohexyl-4-



silica gel to afford the desired product. Preparation of

2- am no- 3- (4-chl orophenyl ) - 1- (4-cycl ohexyl -4-[1, 2,4]triazol e-1 -

yl met hyl -wopendxtdn- 1- yl ) propan-1-one (20): A solution of tPCrfusadidacetic
aci d/ di chl oronet hane/ water (1:1:0.1,335 nL) is added to

[ 1- (4-chl or obenzyl ) - 2- (4-cycl ohexyl -

[1,2,4]triazol e-1-ylnmethyl-piperidin-1-yl)- 2-oxo-ethyl] carbamc acid
tert-butyl ester, 19, (3.5 g, 6.65 mmol) and the reaction m xture is

al | owed b lgiakole oimalhyltpipes Ginerl ratbesylic Ttid tarelatliestr, 356154, il @mmiod id hen
concent n e ueous NaHCO3

The or gg(%l:egg)p ag’geial?eg& (t:agﬁr;égélgﬁl% %Ocﬁeﬁ%ﬂeg%%ﬁegng%%%” ?ﬂ&%’“ﬁ‘?éa@t@?e ri f| ed
vi a HPL&irduep ta6Q inpates.gEhe eatiah ﬁﬁmtwnushhenct@mememq)moﬂcmmndIﬁmﬁﬁareat| on of

N-[T-( C 2 Lazol - Irrethl

pi perid R?Ser%@%-n 2 eggé)lg%%(é ad téﬁc lgenog k)lerllsgrlﬁ[ %hc?’ﬁ%‘f‘ﬁ e a§18 tcf%lﬁ of

2- ( R) - apiofiust glr(fi@d by HPLC over s111ca gel to afford the desired product.

chl orophenyl)-1-(4-cyl cohexyl-4-[1,2,4]triazol -1-yl nethyl -pi peridin-1-yl)-p

ropan-1-one, 20, (400 ng, 0.93 mml) in tetrahydrofuran (10 nL) at 0 Cis

added tri et hijxepmiation pD[178-chloroliens)-2rbeyclohexydi 4t 2lagtniagalef gmiéthahl or i de

(0.09 n y 0§5090). Sp 8l | stir room
ot LI Soto-eth b BSMC LS ATRT AL ol r Y <ol 6

terrperat ove ven ressure The
crude rwddmwl 4-H, Mmafzoled -yibyethylpiperiditei 1&(2—1Fﬂ£8t7@} mzﬁcﬂp (R)-BN4tebr- g ( 54%

15, S R A LR 18 ™ O

PCT/ USo 3B 3Gy dRBy-BedzotriBzBOLRBOA0 17 Frynmbh) N-ndeti8Sndiphing I35, Rirnol, 3.865- 4. 75 (m
13C. Nl\/R 75NVHz,

coaoo) %%ZE};’WS@ ﬂ%gadgﬁg‘g §§mg§571(@6d‘m%9 1%‘531%"%?9’833’%‘?‘3‘}%’0‘% ggdey | e 41,

40. 16, mdmgﬂomit (3896 g.412.496m01). 3TIgAeacken B il,lovEeZd 1@ &jr f&6 Woodys hiter WRich it 30. 08,

130. 22, 0 58 36, 86 7. 6. 151. 80,

T2 o4, TShETy e dcousilict oneitigPmighils Brarled it moadandt, 2" 5o

92.52. NBUbiES) pyary are OS], CC(riwmfa)ed i, aGthe csulfing crﬁﬂbflprbiﬂl@t\iﬁﬁﬁéﬂ &ed. 30 TFA:
C, 54. 4%11&{%61@6317%{}15 %%egém Found: C, 54.46; H, 5.93; N, 11.97. Cther W
58 yor

units which”can sul ace cycl ohexyl include, cycl opropyl,
cycl opropyl et hyl , cyclopentyl cyclopentanone 2-yl, and cycloheptanyl.

Non-1imti n%r@é@gﬁhﬁe ﬁf 2 Lm%ﬁ_%&-c%omﬁ%%yl?fl ~( c %rx l-i—[l‘,’!}t;]?rri]azgl%ﬂ- be prepared

by this proceSs 1nc

1- ( R) - ( #lmdthyrmipseidin L)y prapandyaled?Bx \ soktm{niotznﬂx]ldroeicaiza)l e-1 -yl net hyl - pi perid
T T -t

triazol él 2.,4};d11a@el@+iy§rlmpﬁhplempmdm—llyly4 Jrexo-ethyl] carbamic acid tert-butyl ester, 19, (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.

Preparation of V. -[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-
piperidin-1-yl)-2-oxo-ethylj-methanesulfonamide (21): To a solution of 2-(R)-amino-3-(4-
chlorophenyl)-1-(4-cylcohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-yl)-propan-1-one, 20, (400
mg, 0.93 mmol) in tetrahydrofuran (10 mL) at 0 °C is added triethylamine (0.78 mL, 5.58 mmol)
and methanesulfonyl chloride (0.09 mL, 1.11 mmol). The resulting suspension is allowed to stir
at room temperature overnight and the solvent removed under reduced pressure. The crude
product is purified by preparative HPLC to afford 314.5 mg (54% yield) of the desired compound
as the trifluoroacetic acid salt. *H NMR (300MHz, CD;0D) & 0.80-1.92 (m, 15H), 2.78-3.08 (m,



2- oxo-et hyl] -propanesul fonam de; N-|

1- (R) - (4-chl orobenzyl) - 2- (4-cycl ohexyl -4-[ 1, 2, 4]

tri azol e-woyBme2By| - pi peri di n-1-yl)- 2-o0xo-ethyl]-isoprop&ogdishi/orsaén de;
1- (R) - (4-chl orobenzyl) - 2- (4-cycl ghexyl -4-|
4]tri azol e-1-yl net hyl - pi peridin-1-yl) 2-oxo-ethyl]
i fl uoronet hanesul f onam de; N-|

R) - (4- chl or obenzyl ) - 2- (4-cycl ohexyl -

i

N[

1, 2,

-tri

- (

1, [2 4] tH) 3730290 Gy, 4B 4354400 mrzmmsyrw ()n, 1EI) G040, P, BRErHASSH f onani de
2,
0

1 — -

N[ 2-( robenzyl ) -2-(4-cycl ohexyl -

1,2, 4] t@aggé(éhl%ﬁyl nmet hyl - pi peridin-1-yl)- ol

2- 0XO0- éfmm(ommxwgcm@pm 373’15 | 26T0R 2.8 27.86,28MN5] 31.08, 31.76, 39.31, 39.41,

1-CR) - (12 ofgoReRs (8 N9 5455.29, 130.08, 130.22, 13281, 13292

1,2, 4]t S5 en Oy

2- Ioxo e1t3m40]1sma9,htsbalse1r3724y1|451612fk5mam1de94 ITRS0.S et prepsedt  BNMt egory |
mel anoc a n n ntion conprises
he. 4 coe e CHROP) 8 ap REe2n2y FRGEOh &g iR L ARRE AR | PO FOThul &
WO 03/ 08,3224 0RCIE/0UIS0 AL 15 36.49;36 637 1Q 1298\ FQindRC(H4.4¢; VL5 82 NuéPéi n WL
conprises a heterocyclic ring, R R2, and Q are defined herein below in

Table 11. TABLE Il No. R RWQ 61 4-chlorophenyl [1,2, 4]triazol-1-yl
pi peri di n- | -otheret tids which cdn mﬂdabiymptaeﬂg/yclob&xﬁim]mh,icaazlgﬁrog}d,yl pi peridin-I-yl

& Chi or GREAGINEIY DSEEFra BIGPLoRF Tl il breRhBRAAEL T O PrEEY
4102I2igfrggy:_[} F 4%tr|aéol i y: plperldlr 1-yl butyl 66 4-chl orophenyl
T 00 BB ok o S S e
[1,2, 4] frbdeazfdlude: y| pi peridin-1-yl trifluoronethyl
N—[1-(R)-(4-chlorobenzyl)—2—(4-cyclohexy1—4-[1,2,4]triazole—1—y1methy1—piperidin-l-yl)—
2-oxo-ethyl]-ethanesulfonamide;
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazole-1-ylmethyl-piperidin-1-y1)-
2-oxo-ethyl]-propanesulfonamide;
N-[1~(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]iriazole-1 -ylmethyl-piperidin-1-y1)-
2-oxo-ethyl]-isopropanesulfonamide;
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazole-1-ylmethyl-piperidin-1-yI)-
2-oxo-ethyl}-trifluoromethanesulfonamide;
N—[l~(R)—(4-chlorobenzyl)-2—(4-cyclohexyl—4~[1,2,4]triazole-1—ylmethy1—piperidin-1-yl)-
2-oxo-ethyl}-phenylsulfonamide
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazole-1 -ylmethyl-piperidin-1-y1)-
2-oxo-ethyl}-(4-methylphenyl)sulfonamide; and
N—[1-(R)—(4-chlorobenzyl)—Z—(4—cyclohexy1-4-[1,2,4]triazole-1-ylmethyl-piperidin-1—yl)—
2-oxo-ethyl]-naphthalen-2-ylsulfonamide.

The second aspect of Category I melanocortin receptor ligands according to the present

invention comprises the 4-cyclohexylpiperidines having the general scaffold with the formula:



69 4-chlorophenyl [1,2,4]triazol-I-yl piperidin-1-yl phenyl 70
4-chl orophenyl [1,2,4]triazol-1-yl piperidin-1-yl 4-nethyl phenyl 71
4- chl or opWervglooRb¥ t et razol - 5-yl piperidin-1-yl methyl 72pre¢Taishersphenyl

2Htetrazol - 5-yl

pi peridin-1-yl ethylg 73 4-chl orophenyl
pi peridin-1-yl

propyl 74 4-chl orophenyl 2H-tetrazol-5-yl
i so-propyl 75 4-chl orophenyl 2Htetrazol -5-yl
4- chl orophenyl 2Htetrazol -5-yl piperidin-1-yl iso-butyl 77 4-chlorophenyl
2Htetrazol -5-yl piperidin-1-yl terObutyl 78 4-chlorophenyl

2H-tetrazol -5-yl piperidin-1-yl ti fﬁsqr onet hyl 79 4-chl or ophenyl
2Htetrazol -5-yl piperidin-1-yl ph&dyl 080 4-chl orophenyl 2Htetrazol -5-yl
pi peridin-1-yl 4-methyl phenyl &\O 03} 093294 PCT/ US03/11536 37 81

4- chl or ophenyl - NHC(=NH) NH2 pi pexidi -yl methyl 82 4-chl orophenyl

- NHC(=NH) NH2 pi peridin-1-yl ethyl 8314-chl orophenyl - NHC(=NH) NH2

pi peridin-1-yl propyl 84 4-chloroph - NHC( =NH) NH2 pi peri di n-1-yl

i so-propyl 85 4-chl orophenyl -NHC(ENH) NH2 pi peridin-1-yl butyl 86

4- chl or ophenyl -NHC(=NH) NH2 pi peridipn-1-)l iso-butyl 87 4-chl orophenyl

- NHC(=NH) NH2 pi peridin-I-yl tert-buty 88 4-chl orophenyl - NHC(=NH) NH2

pi peridin-1-yl trifluoronmethyl 89wl<ch Bphenyl - NHC( =NH) NH2

pi peridi n-1-yl phenyl 90 4-chl orophenyl -NHC(=NH) NH2 pi peri di n-1-yl

2Htetrazol - 5-yl
pi peridin-1-yl
pi peridin-1-yl butyl 76

napht hanen-2-yl 91 4-chl orophenyl -NHC(O) NH2 piperidin-1-yl nmethyl 92
4- chl orgpRGIW corfiiifseQ) NitFodicReiingdRIR* andl Q eieldyfined $8redr tetiwoin Jpbie fly |
-NHC(O) NH2 pi peridin-1-yl propyl 94 4-chl orophenyl -NHC(O NH2
pi peridin-1-yl iso-propyl 95 4-chlorophenyl -NHC(O NH2 piperidin-1-yl
butyl 96 4-chl orophenyl -NHC(O) NMH2AmLmpEri din-1-yl iso-butyl 97
4-chl orophenyl - NHC(O) NH2 pi peridi-pst-—y—tert—buiy 984 C"'Qr ophenyl
- NHC( @) NH2- pi per i di MR1-yl trifluor8methyl |99 4- 8l or oahenyl = NHC( O)|NH2
pi per i Mg~y DIEBHphenyl [l2A]mazol-1-yl | piperidin-1-y1 methyl

62 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-1-yl ethyl

63 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-1-yl propyl

64 4-chlorophenyl [1,2,4]triazol-1-y1 piperidin-1-yl iso-propyl

65 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-1-yl butyl

66 4-chlorophenyl [1,2,4]triazol-1-y1 piperidin-1-yl iso-butyl

67 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-1-yl tert-butyl

68 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-1-yl trifluoromethyl

69 4-chlorophenyl [1,2,4]triazol-1-y1 piperidin-1-yl phenyl

70 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-1-yl 4-methylphenyl

71 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl methyl

72 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl ethyl

73 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl propyl

74 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl iso-propyl

75 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl butyl

76 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl iso-butyl

77 4-chlorophenyl 2H-tetrazol-5-y1 piperidin-1-yl tert-butyl

78 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl trifluoromethyl

79 4-chlorophenyl 2H-tetrazol-5-yl piperidin-1-yl phenyl

80 4-chlorophenyl 2H-tetrazol-5-y1 piperidin-1-yl 4-methylphenyl




100 4-chl or ophenyl

4- chl or ophenyl

- NHC( O) NH2 pi peri din-1-yl
- NHC( =NCH3) NH2 pi peri di n- 1-yl
- NHC( =NCH8pNBiaasper i di n- 1-yl

et hyl

nmet hyl

napht hanen- 2-yl

101

102 4-chl or ophenyl
103 4-chl or ophenyl

- RECUSNIH3pNH2

pi peridin-1-yl propyl 104 4-chloropfenyl -NHC(=NCH3) NH2 pi peridin-1-yl
i so-propyl 105 4-chlorophenyl -NHC(=NCH3) NH2 pi peridin-1-yl butyl 106
4-chl orophenyl - NHC(=NCH3) NH2 pi peridin-1-yl iso-butyl 107 4-chl orophenyl
- NHC(=NCH3) NH2 piperidin-1-yl tert-butyl 108 4-chlorophenyl -NHC(=NCH3) NH2
pi peri crre11l y ﬂi\chfdrd{fhélgﬂret hyI NHmthl or|o ppiyeristin- L-NHA( NCHS‘)hNHZ
pi peridin-1-yl —phenyl 4—ehtoraph F—=INHECENCHS);NH2 i arn-1-yl
napht Hane#- 2- /I * o1-3Ji-“““‘?:1"ﬁlcrop §§§ﬁmgﬁﬁ%i— Cﬂﬁﬁﬁﬂkgﬁgiperldﬁﬁi -yl 1et hyl
112 4-[chT gy ophenydhiordyrehyt NEN) NNNCZ=NEDDELi di [n pjpeflldmelt-ﬂyl 113r09ylchl orophenyl
- NHC( =NCN) NHNOR pi peridin-1-yl propyl WO 03/-093224 USE3/-+1536—38 114
4-chl d i ot e AY cod i RS T AT e S0
4-chl AN SN NFINOZ - 1- y|pi}52iﬂ1’ﬁﬁ1-1-y1116 Z- dhmr ophényl
- NHC( = piperidin-1-yl iso-butyl 117 4 chlorogheny
- mg(( 5 Arsibissouhaig - 1- y |- NHEGD 1P Sr}-¥k dpherf{A P!
i P2 DRSO -y| “NEHC lNH}N}Q T NWiperilidd1-¢t chl onophariy|
- NHC( 5 DZJQaI peril5 Sl n-1-yl phenyl 120 yﬂl}fﬂ i i gly Ny NHNCR
pi Iperl regbivebheayl- 2-y| W]NI‘&V\A ng RlBeﬂémsEWe tf'lg?"%#‘ rilng
mel anoeeftgiecent a JNELST [BSHEGHdin-051 Jat €g@hshyl - r
|I!u$trat ve puﬂﬁ%@%@ﬂmﬁd and no v vay %ﬁjinﬁﬁa ]  Echy | e
util : zZes B equal-cll@ophesyil gr opMK‘;(#NHRQ‘IzequaIPiP%idEI&!'ZI, 4)) mepibearsi Yl v W
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92 4-chlorophenyl -NHC(O)NH; piperidin-1-yl ethyl

93 4-chlorophenyl -NHC(O)NH; piperidin-1-yl propyl

94 4-chlorophenyl -NHC(O)NH; piperidin-1-yl iso-propyl

95 4-chlorophenyl -NHC(O)NH; piperidin-1-yl butyl

96 4-chlorophenyl -NHC(O)NH; piperidin-1-yl iso-butyl

97 4-chlorophenyl -NHC(O)NH; piperidin-1-yl tert-butyl

98 4-chlorophenyl -NHC(O)NH; piperidin-1-yl trifluoromethyl

99 4-chlorophenyl -NHC(O)NH; piperidin-1-yl phenyl

100 4-~chlorophenyl -NHC(O)NH, piperidin-1-yl naphthanen-2-yl

101 4-chlorophenyl -NHC(=NCH3)NH; piperidin-1-yl methyl

102 4-chlorophenyl -NHC(=NCH3)NH; piperidin-1-yl ethyl

103 4-chlorophenyl -NHC(=NCH3)NH, piperidin-1-yl propyl

104 4-chlorophenyl -NHC(=NCH;)NH; piperidin-1-yl iso-propyl

105 4-chlorophenyl -NHC(=NCH3)NH, piperidin-1-yl butyl

106 4-chlorophenyl -NHC(=NCH;)NH: piperidin-1-yl iso-butyl

107 4-chiorophenyl -NHC(=NCH;)NH; piperidin-1-yl tert-butyl

108 4-chlorophenyl -NHC(=NCH;)NH, piperidin-1-yl trifluoromethyl

109 4-chlorophenyl -NHC(=NCH;)NH; piperidin-1-yl phenyl

110 4-chlorophenyl -NHC(=NCH;)NH, piperidin-1-y} naphthanen-2-yl

111 4-chlorophenyl NHC(=NCN)NHNO, | piperidin-1-yl methyl

112 4-chlorophenyl -NHC(=NCN)NHNO, piperidin-1-yl ethyl

113 4-chlorophenyl -NHC(=NCN)NHNO, | piperidin-1-yl propyl




Reagents and conditions: (a) Na, propanol; reflux 72 hr. HC NHBoc C- |
NHBoc b N ON OH CO2H N OH 22 23 Reagents and conditions: (b) HOBt, NwW
EDCl, DVRyODB®®234 0 Cto rt, 18 hr. WD 03/093234 PCT/ USO3,TCTAB63/113%6 Cl \
NHBoc CI NHBoc of NI i' SO2Cf-3 O MNggr CI" OH Cl 23 24 25 Reagents and
conditions: (c) CH3SO2O, TEA, CH2Cl2i O Cto rt, 18 hr. CI NeSQ2CH3 C \
NH S02CH3 00 dN C N\/N 25 26 Reagents and conditions: (d) sodium
[1,2,4]triazole, DWF, 55 C, 18 hr. EXAMPLE 2 N-f

1- ( R) -[( 4TI Of Oleirbpheyl 04 0-NHC@NENNERO T rplpemire} yl- hneish3plropyf
1, : L inyd ) g

4I | b-l—p-l-—p-el'—l——( Vil ret-hanesy +Hoha -ge \ l d.l. | UT Of
[1, 4" ]ibi gilperi d|4rF3]i4°r‘2Phe§/3f1 tMFNWW a RpFE- ]ng round1 %ot tom flask
equi pged T h a_4scrhk{r5ﬁh@gylbar m@gm)m@gnsqﬁpaﬁml ;zlubber zs(emtﬁ is |pl aced

[1, 4" Jlbipiperidinyl- 4' -carlboxylic acid amilde (5 0lg— 23 7w +A4140 Nl
of antydriddis 1- proplmerdendnd HRCEYCNENO: S pendin Byl | ert. isine]

118 4-chlorophenyl -NHC(=NCN)NHNO, piperidin-1-yl trifluoromethyl

119 4-chlorophenyl -NHC(=NCN)NHNO, | piperidin-1-yl phenyl ‘

120 4-chlorophenyl -NHC(=NCN)NHNO, piperidin-1-yl naphthanen-2-yl

The following is a scheme for preparing melanocortin receptor ligands of the first aspect
of Category I. For illustrative purposes only, and not by way of limitation, this example utilizes R
equal to 4-chlorophenyl, R? equal to [1,2,4]triazole-1-yl, W! equal to piperidin-4-yl, and Q equal

H H
l |
N
a Q
NH, N OH

22

to methyl.

Reagents and conditions: (a) Na, propanol; reflux 72 hr.

Cl
NHBoc

0
NHBoc b N

B .

N OH
22
23

Reagents and conditions: (b) HOBt, NMM, EDCI, DMF, DIPEA; O °Ctort, 18 hr.



is heated to reflux. Sodiumnetal (9.276 g, 403.4 mmol) rinsed in hexane to
renmove mneral oil) 1is added in portions. Once the sodium netal conpletely
di ssol veswotohmoarskt ure is allowed to stir over the weekemdT/USh#11s8@ct i on
m xture is cooled to roomtenperatur® and the sol vent renoved under
reduced pressure. Distilled water is added and the solution extracted with
chloroform The organic layer is collected, dried over sodiumsulfate,
filtered, and the solvent renoved under reduced pressure to afford 4.4 g
of the product whi ch |§“used wi t hout further purificagben WO

03/ 093234 BP836 40 iR D3 BB 00 1.48H1. 60 (m 8H),
1.72-1.80 B2-2.71 (in, 2- 3.01 ( , 111),
3.56 (s, 2H). M5 (ESI) nlz 199 (M+HH F gration o

-(R) - (4-chl orobe - 2- (4c-deroxynethyIN 1, 4" ].- bi pi peridinyl -1" -

1

| )-2-o0xo-ethyl]-carbamc acid tert-butyl
| ask equi pped wt stirring bar is gh
1, 4" ] bipiperidi AN-ybiy et hanol , 22,
ert-butoxycarb?ﬁilynino-3-(4-ch|orop
mmol ), 1 hydrox zotriazole (2.552 g g
1- ( 3-di net hyl am nopr $yl)-3-ethylcarbodi|nide (3.71 g, 18.9 mml) in
anhydrous N, N-di met hyt formam de (80 nL). Th#& nmixture is cool&d to O0OC and
N, N- di i sopr opyls.eth ine. (4. et Fgﬂ& e ice bath is
removed and tﬁgm %%% |3ﬁﬁﬁ$§?$ggh%F§ﬂj to s |r0§€g§ﬁHSE? The m xture is
concentrated under reduced pressure and purified by preparative HPLC to
afford 2.83 (éS@b i eld) ofggﬁﬁkdesir@ cogpound _gs,cHhe trifluoroacetic
acid salt. 10 N oD, N ) 8 0.8 (R 19H), 2.65-3.82 (in,
8H), 3.90-4.10 (m 4J48 6m 1H), 4.7 1 0.22-7.48 (m 4H). M
(ESI) mz 480 (Mw+ . Prepdfation of

3-[ 3- (4- Chl or o- phenyl ) - 2- R-ret hanes#iL fonyl ani no- p
7-azoni a-dispiro[5.0.5.1]tfri d¢cane chloride (25):
solution of [1-(R)-(4-

[
y
f
[
t

fonyl]-3-aza-
a cooled (0 ©

Cl-
chl or o- benzyl )-2-(4' - hy thyl-[1,4" ]bipip ] | ) -2-oxo0-ethyl]-
carbam c acid tert- butyl ‘ester, 23, (500 ng, (0. 84 mol \-4ANO eq.) in
di chl or onet hane (15 ni i,5 added triethylamn 0.24 m., 1.7 mmol) and

met hanesul fonyl chloride (0.13 nL, 1.7 mmol). The ice bath is renoved and
the solution allowed to war@¥to room tenperature arf conti nue stirring
overni ght. Therfgxits fRICBhdIbndaH Edodius [addeeiasile DIMIG 55 8aclsiton i xture
extracted with dichloronethane. The organic |layer is collected, dried over
sodiumsulfate, filtered and the solvent was renoved under reduced
pressure. The resulting crude progusMpig2a m xture of the desired product
and 3-[2-(R) - .

tert-but oxy-car b ~ aza- 7- azoni a-

di spiro[5.0.5. 1]trngqg@ﬁwﬁhﬁwrrdﬂ»aﬁﬂmnﬁhane ﬁmgmegggts are separated by
preparative HPLC t

Preparation of [1,4’]bipiperidinyl-4’-ylmethanol (22): In a three neck round-bottom
flask equipped with a stirring bar, reflux condenser, and rubber septa is placed [1,4']bipiperidinyl-
4'-carboxylic acid amide (5.01g, 23.7 mmol) in 140 mL of anhydrous 1-propanol and the solution
is heated to reflux. Sodium metal (~9.276 g, 403.4 mmol) rinsed in hexane to remove mineral oil)
is added in portions. Once the sodium metal completely dissolves, the mixture is allowed to stir
over the weekend. The reaction mixture is cooled to room temperature and the solvent removed
under reduced pressure. Distilled water is added and the solution extracted with chloroform. The
organic layer is collected, dried over sodium sulfate, filtered, and the solvent removed under

reduced pressure to afford 4.4 g of the desired product which is used without further purification.

!



afford 121.6 ng (30%yield) of the desired product and 231.9 ng (56% yi el d)
of the major by product, 24. Desired product: 'H NVR (CD30D, 300 MHz) 8
1.48-2. 18W0Orop/0932Bh , 2.72-3.63 (in, 13H), 3.97 (m 1H), 4PEIF/USn3/1158§, 4.70
(m 1H), 7.28-7.42 (m 4H. M5 (ESI) g z 475 (MtH+). By-product, 24: 'H
NVR (CD30D, 300 MHz) 8 1.32-2.15 (m 19H), 2.86-3.72 (m 10H), 3.95 (m
1H, 4.78 (in, 1H), 4.78 (m IH), 7.23-7.48 (m 4H). M5 (ESI) mz 498
(M+H+) . WO 03/ 093234 PCT/ US03/ 11536 41 Prepar ation of

N-[ 1-( R)‘H(\IMR (100D, BeMNHzZ) & 2484 B0 2m( SET); [.52-2.88 )ik 2razob-b.7y (sEdrhyd.92-

L 5 ] S5BREL4ng) B¥) ol iy 3o B 0 Il B (7R e (20)¢ To a solution

phenyl ) - 2- R- net hanesul f onyl am no- propi onyl ] - 3-aza- 7- ﬁzoni a-dispiro[5.0.5. 1]
i h d n_an rous

f\f :\ngﬁgte h)C/I 11" Séﬁ?ﬁe ‘tﬂ’a"ﬁ&é’&é}chﬁog‘)b&a@g@g % i*mrwma%'r@% I-tipigeridinglel'i vat i ve

(91. 0 nmgh)-21ox@-etiyd}-Jarbaihie asialteH-bety1 ¢sserrami ad a&&n@@&t&ﬂﬂaﬁ'ehﬁl Wi Sti T
ni1s_CcOoOl e r rrperature t he

T t.h t
St vont Mg b & Fiteal P Miphettinyr Lubhr Shah 22 A e f L BRI S | 11 ot by
pr epar atwmtdﬁh@odr@la&ﬁﬁﬁdi&ﬂor&fﬂéﬂyl) M&%Ma@h@mf ii‘@nﬁlﬁﬁ)‘ [gdlcigpgugg ?rsn
Lory ' SEbubERbeRESE EsRE f Semoh, To e bymrionops) gty Brpodinge (m ot
7.25-7. @67 1(g’n18 4 mol BinkAhydgous MA)- dm&tt@&o&rmmdel'@% VR THeShikid & &3 bMH-H+) . 13C
NVR ( A?& 3?550 22.88, 25.16, 25.34, 29.10, 29.82, 38.64,
39, 180D§gp%’§ -fiisgpropylethyamino (4 hml, 357 mmol) gxadded. B iGthattgsregmyedsmdsa,
129. 69, thd 28c88h mikdrde Alowed RstiPverniddt. B m&gl’%e 2 Zoncééﬁat&%derjrﬁcﬁmﬁ 136. 75,
147. 44, 153.07, 153.53, 153.66, 1 2 35, 16 er units which

are sui PEBPE 3dputifjed by geparadysdRL Gtogffordz: @gesm%wue@méﬂ@glsmed comptand phenyl
pyri di nadnyinflubloR@tit il yﬂINNﬁ@E@B@U @O(fllvﬁiz 5 8¥59%5 leIeré?epﬁ) @? ERAE and

the like. The third aspect of tegory ?anocortl n gands
accor di - ?8014% (’E‘F %@bﬂ{‘@ (m\idht4- %(%é%rﬁ@e@&(he@i) oM (B$e A 480per i di nes
havi ng perrgeneral scaffold with the formula: O- ~Q H-N'S\\ O RO W R2
wherein WL conprises a heterocyclic ring, R R2, and Q are defined herein
below in Table I1l1. TABLE IIl No. RRWQ

Preparation of 3-[3-(4-Chloro-phenyl)-2-R-methanesulfonylamino-propionyl]-3-aza-
T-azonia-dispiro[5.0.5.1]tridecane chloride (25): To a cooled (0 °C) solution of [1-(R)-(4-
chloro-benzyl)-2-(4'-hydroxymethyl-[ 1,4'Tbipiperidinyl-1'-yl)-2-oxo-ethyl]-carbamic acid rert-
butyl ester, 23, (500 mg, 0.84 mmol, 1.0 eq.) in dichloromethane (15 mL) is added triethylamine
(0.24 mL, 1.7 mmol) and methanesulfonyl chloride (0.13 mL, 1.7 mmol). The ice bath is
removed and the solution allowed to warm to room temperature and continue stirring overnight.
The next morning water is added and the reaction mixture extracted with dichloromethane. The
organic layer is collected, dried over sodium sulfate, filtered and the solvent was removed under
reduced pressure. The resulting crude product is a mixture of the desired product and 3-[2-(R)-
tert-butoxy-carbonylamino-3-(4-chloro-phenyl)-propionyl]-3-aza-7-azonia-
dispiro[5.0.5.1}tridecane chloride, 24. The crude products are separated by preparative HPLC to
afford 121.6 mg (30% yield) of the desired product and 231.9 mg (56% yield) of the major by
product, 24. Desired product: 'H NMR (CD;OD, 300 MHz) & 1.48-2.18 (m, 10H), 2.72-3.63 (m,
13H), 3.97 (m, 1H), 4.48 (m, 1H), 4.70 (m, 1H), 7.28-7.42 (m, 4H). MS (EST) m/z 475 (M+H").
By-product, 24: "H NMR (CD;OD, 300 MHz) § 1.32-2.15 (m, 19H), 2.86-3.72 (m, 10H), 3.95
(m, 1H), 4.78 (m, 1H), 4.78 (m, 1H), 7.23-7.48 (m, 4H). MS (ESD) m/z 498 (M+H").



121 4-chl orophenyl [1,2,4]triazol-1-yl E cycl ohexyl nethyl 122

4-chl orophenyl [1,2,4]triazol-1-yl cycl ohexyl ethyl 123 4-chl orophenyl
[1, 2, 4] t rwaadl93k34| cycl ohexyl propyl WO 03/093234 PCT/ USPBTABSB6153612 124
4-chl orophenyl [1,2,4]triazol-1-yl cpcl ohexyl. iso-propyl 125

4-chl orophenyl [1,2,4]triazol-1-yl cycl ohexyl butyl 126 4-chl orophenyl
1,2,4]triazol -1-yl cyclohexyl iso-butyl 127 4-chl orophenyl

1 4]triazol -1-yl cycl ohexyl tent-butyl 128 4-chl orophenyl

[
[1, 2,
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C oro etrazo CYy Gl onex ne
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yl 4 4-chl IC( =NH) NH2 | oh 3 5
- chl ormmqni.m&é? mﬁ)lﬁmzs f@m SHoxS Babys SDabtet T R iR D
- NHC( = Nﬂ%z %ﬁ%‘s%%' L}]&b 10, 12@7824380@ 8, P@'S9W|41'SBIH@(63|\H) ¥
cycl ohexy t | or ophenyl

C& NH2 cycl ohexy
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Other units which are suitable for W' under aspect 2 of Category II analogs include:
phenyl, pyridin-4-yl, piperidin-4-yl, morpholin-4-yl, pyrazin-1-yl, pyran-4-yl, and the like.

The third aspect of Category I melanocortin receptor ligands according to the present
invention comprises the 4-cyclohexylpiperidines having the general scaffold with the formula:
n N®
R 0

R2

wherein W* comprises a heterocyclic ring, R, R?, and Q are defined herein below in Table III.

TABLE III
No. R R’ w! Q
121 4-chlorophenyl [1,2,4)triazol-1-yl cyclohexyl methyl
122 4-chlorophenyl [1,2,4]triazol-1-yl cyciohexyl ethyl
123 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl propyl




152 4-chl or ophenyl
- NHC( O) NH2 cycl ohexyl
| SO- pr opywo 0256%3244 chl or ophenyl
- NHC( O) NH2 cycl ohexyl gpso- butyl
- NHC( O) NH2 cycl ohexyl

4- chl or ophe

43 157 4-chl or ophenyl

nyl

pr opyl

- NHC( O) NH2 cycl ohexyl
154 4-chl or ophenyl
- NHC( O NH2 cycl ohexyl

et hyl

tert-butyl

153 4-chl or ophenyl
- NHC( O) NH2 cycl ohexyl

but yIPCTAB63/11536

WO 03/ 093234 PCT/ US03/ 11536

158 4-chl or ophenyl

-NHC(O) NH2 cycl ohexyl trifluoronmethyl 159 4-chl orophenyl -NHC(O NH2
cycl ohexyl phenyl 160 4-chl orophenyl -NHC(O) NH2 cycl ohexyl napht hanen- 2-yl
161 4-chl b?r40pheWthlerbH@@yiNC]—B)[NﬂZl]tﬁyﬁﬂ-@lyexy n@t:hyéxyl 162 4-ighpop@phenyl
- NHC( —] \lw Iﬁ\si\“ } C"fl—{liehnx"+l L Ily 4:%3 _ilf ehl'an- \JrJ'I"IC l l_\lrlhl _I\ImQ\ I\“_l?
cycl ohex f prap L}Y FepReR e Q)ﬁh Ao "}NLC( :Ndlfﬁgoﬁf—’fé' yel ohg}%w’ i so- propyl
165 4- chI I%ophethlorbﬂ;ﬂ@ﬁﬁNCHS)[Nﬂ?L]tﬁyiﬂl-@wa b&;fcwhexyi% 4- cRbstgphenyl
- NHC( =INEH=) NH:T evel nhnh/v so-butv] ’ -chl or theﬂy! - KIHCQ‘NCJ—R) 2
cycl ohexyl“’t ert “bespe hdg la- dﬁizﬁjtﬁ%’l ﬁyﬂ NHCPREHT NHp cyerrdHiky L
trifl uoromst hyl 4- &l@&oﬁheﬁ}kl' roghe! Jl}’t[rlazdi\"l'lg}i =N Bex5Y CT PNEXNLBRERYT| 170
4-chl o cvel ohexyl ht hanen-2-y 171
4- chi o optenyl| -RgrNIERIN N0 A TeriammikgT bt hgFlohah 4l ch ahepheny|
- NHC( SNCN3HANQZ” £344 gﬁh%ff I [eTY R 4]didzo1- FF N1 PT O ?é%é 1 - N 7R X
cycl ohlex prapy| i lnII:[J')n gamL I%‘ IC( ENC ) c I(?”ne vl I'sao- propyl
175 4-|chl GrlopH erflycvhlomuh@xn&l\lc:l\l) mﬂwraécglcﬂ Bhexy| qygno;,¢xy1 176 4- aieiol opheny!
- NHC( :NU\jBQIHN()A 4%&1@6 (o | so Wt ors / 4rct nyt——= er i\luv') NHNO2
cyclo yl tert-but \f?ﬁh 348 or 00?1 &WR HNO2 cy hexyl\1
trifluor olﬁét h)l 4 qm@omlem}ﬂl ﬂi'[oph@mgliazolfﬂkﬁ( NCI\I)d)dHNHEcybyC ohe>pyd>pyplhfanyl 180
4-chl oro HYI HNG2 I” aplul cu the—fo Gv ng 1Is
a schene gr nr epar | ndﬂ%l% noc%lrg%(ﬁrng ¥ ecept or llah t h&FHPPY asppect
of Catlegd®y |. Fletrhlqrbp}umtlr gt | vyimlmamiéeﬁ only, cyalbﬂexnybt y waput@f
limtati 136 * s 2 -Shiorn ﬂﬂ'enyl =+ 253 ?etrazol -5-y1 cyclohexyl iso-butyl

137 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl tert-butyl

138 4-chlorophenyl 2H-tetrazol—5v-y1 cyclohexyl trifluoromethyl

139 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl phenyl

140 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl 4-methylphenyl

141 4-chlorophenyl -NHC(=NH)NH, cyclohexyl methyl

142 4-chlorophenyl -NHC(=NH)NH, cyclohexyl ethyl

143 4-chlorophenyl -NHC(=NH)NH, cyclohexyl propyl

144 4-chlorophenyl -NHC(=NH)NH, cyclohexyl iso-propyl

145 4-chlorophenyl -NHC(=NH)NH, cyclohexyl butyl

146 4-chlorophenyl -NHC(=NH)NH, cyclohexyl iso-butyl

147 4-chlorophenyl -NHC(=NH)NH, cyclohexyl fert-butyl

148 4-chlorophenyl -NHC(=NH)NH_ cyclohexyl trifluoromethyl

149 4-chlorophenyl -NHC(=NH)NH, cyclohexyl phenyl

150 4-chlorophenyl -NHC(=NH)NH, cyclohexyl naphthanen-2-yl

151 4-chlorophenyl -NHC(O)NH, cyclohexyl methyl

152 4-chlorophenyl -NHC(O)NH, cyclohexyl ethyl

153 4-chlorophenyl -NHC(O)NH; cyclohexyl propyl

154 4-chlorophenyl -NHC(O)NH, cyclohexyl iso-propyl

155 4-chlorophenyl -NHC(O)NH, cyclohexyl butyl

156 4-chlorophenyl -NHC(O)NH, cyclohexyl iso-butyl




equal to 4-chlorophenyl, R2 equal to guanidinyl, WL equal to cycl ohexyl
and Q equal to methyl. The procedure herein bel ow begins with ,
i nt er mediwO®3/043234 WO 03/ 093234 PCT/ US03/ 11536 44 H C NHBo@/UShB/Q53C /
NHBoc N cCbz \ CO02H NHCbz 01 ~ Cbz 447 HN N >/--NHCbz HN 27 Reagents and

conditions (a) HOBt, NMM EDCI, DMF, rt 6 hr. Cd d NHBoc NH2Z NN b
O Chz N Cbz ~-- N -1Cbz NHCbz HN HN 27 28 Reagents and conditions (b)
TFA/ CH2C12/H20; it 1 hr. d NH2 O NH -S02CFi3 0 O N C --s NChz N
JCbz Q ~1BHCbz MNHGRZophtfyl HN -NHC(O)NH, cyclohexyl tert-butyl

158 4-chlorophenyl -NHC(O)NH, cyclohexyl trifluoromethy!

159 4-chlorophenyl -NHC(O)NH, cyclohexyl phenyl

160 4-chlorophenyl -NHC(O)NH, cyclohexyl naphthanen-2-yl

161 4-chlorophenyl -NHC(=NCH3)NH, cyclohexyl methyl

162 4-chlorophenyl -NHC(=NCH3)NH; cyclohexyl ethyl

163 4-chlorophenyl -NHC(=NCH3)NH; cyclohexyl propyl

164 4-chlorophenyl -NHC(=NCH3)NH, cyclohexyl iso-propyl

165 4-chlorophenyl -NHC(=NCH;)NH, cyclohexyl butyl

166 4-chlorophenyl -NHC(=NCH;)NH, cyclohexyl iso-butyl

167 4-chlorophenyl -NHC(=NCH3)NH; cyclohexyl tert-butyl

168 4-chlorophenyl -NHC(=NCH;)NH, cyclohexyl trifluoromethyl

169 4-chlorophenyl -NHC(=NCH3)NH, cyclohexyl phenyl

170 4-chlorophenyl -NHC(=NCH;)NH, cyclohexyl naphthanen-2-yl

171 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl methyl

172 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl ethyl

173 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl propyl

174 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl iso-propyl

175 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl butyl

176 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl iso-butyl

177 4-~chlorophenyl -NHC(=NCN)NHNO, cyclohexyl tert-butyl

178 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl trifluoromethyl

179 4~chlorophenyl -NHC(=NCN)NHNO, cyclohexyl phenyl

180 4-chlorophenyl -NHC(=NCN)NHNO, cyclohexyl naphthanen-2-yl

The following is a scheme for preparing melanocortin receptor ligands of the third aspect

of Category I For illustrative purposes only, and not by way of limitation, this example utilizes R

equal to 4-chlorophenyl, R’ equal to guanidinyl, W equal to cyclohexyl, and Q equal to methyl.

The procedure herein below begins with intermediate, 17.




28 29 Reagents and conditions (c) CH3SO2Cl, TEA, THF;, 0 Cto it, 6 hr. WO
03/ 093234 PCT/ US03/ 11536 45 CI NeS02Cl-b CI | NH SOPCH3 NN d Cbhz H N
N NHCbz Wba36ps2BiIN 29 30 Reagents and conditions (d) H2PCIOX0Pdisey MeOH;

rt 2 hr. EXAMPLE 3 N-f 44

1- (R) - (4- Chl or obenzyl ) - 2- (4- cycl ohexyl - 4-i zuani di nyl nropyl - pi peridin-1-yl)-
2- oxo-et hyl | - net hanesul fonam de (30) Preparation of

{1-(4-chl orobenzyl)-2-[4-cycl ohexyl -4-(4-N , N'-

di car bobenzyl exypropyl ) -pi peridin-1-yl]- 2- hyl ju&ar bam ¢ aci d
tert-butyl esﬂpr (27): To a solution of

N-[ 3- (4-cycl gohexyl - plperldln 4-yl)-propyl]-dic n %xy-guanidine, 17,
(4.67 g, I

(R -2-N

[ Boc-D-P ; \

17.5 mo nnrphollne (35 0 nnnl

added in portlons 1- ()3 wpmethylanlnopropyl) 3- et
hydr ochl ori de (2. 16%g 11.4 mmol ). The reaction i o stir for 6
hours after which it is quenched by addi ng aqueous NHACL. Thq}%@@@tion
mxture is extracted wwth Et OAc and the conbi ned | ayers are Hiri ed,
concentrated in vacuo, and the resulting crude produc® purified over
silica gel to aff edgdnneandesidies i) CHOBE NMRILERCRRDMI 1t @ Ly,

2-am no- 3- (4ggchl grophenyl ) - 1- [ 4- cycl ogexyl - 4- (N, N’

di car bobenzyl oxygtani dinigek pr opyl ) - pi periydi ® 1- yN- propan-1-one (28): A
solution of tr oro.cetbc aci d/ dichl d gt hane/ water (1:1:0.1, 5 nl) is
added to { 1-(4- j
[ 4-cycl ohexyl - 4- (4- N',N'NdlcarbobenzyloxyguanidinMIpropyI)-piperidin-I-yI]-
2-oxo-ethyl } carbam ¢ achid tert-butfl, ester, 7? 5.43 g, 6.65 mmol) and
the reaction mxture i¢ owed to stir for 30{to 60 minutes. The reaction
solution is then conCeptRated in vacuo and pa Koned between aqueous
NaHCO3 and Et OAc. ¢ at et

27 28

cl cl SO,C
e S0

28 29
Reagents and conditions (c) CH3SO,Cl, TEA, THF; 0 °C to rt, 6 hr.



crude product purified via HPLC over silica gel to afford the desired
product. WD 03/093234 PCT/ US03/ 11536 46 Preparation of

N-{1- (R) -Wo-oshpx2s8pbenzyl ) - 2-[ 4- cycl ohexyl -4-(N , N ' - PCT/US03/11536

di car bobenzyl oxyguani di nyl propyl ] - pi geri di n- 1-yl ) - 2- oxo- et hyl } - met hane- sul f
onam de (29): To a solution of

2- (R) -am no- 3- (4-chl orophenyl ) -1-(4-cyl cohexyl-4-[1,2,4]triazol-I-yl net hyl -
pi peridin-1-yl)-propan-1-one, 28, (666 ng, 0.93 mmul) in tetrahydrofuran
(10 nL) at 0% jsx.add i hy | ami nd~(o My S B8 emol ) and
nethanesulfonylmgaiori e (0.09 m, 1.12 ). | The_ resulting suspension is
allowed to stir™a Q0 erper at ure overmni# andthe sol vent renoved

under reduced pressure. Ipe crude product is purified by preparative HPLC
to afford the desired pound. Preparation of
N-[1-(R)-(4-Chl orobenzy])-2- (4-cycl ohexyl - 4- guaqi di

yl propyl -
. To a solution of N-{

oxo0- et hyl } - met hane- sul f onam de, §§¢N 400 nmg) in methanol nil) is added
10% pal | adium on carbon (12 under argon. The m xtupg is purged with a
hydrogen fl ow and t hen st%rred or two hours undgg a hydrogen atnosphere
at atnospheric pressure. The reaction mxture is then filtered through a
short pad of Cel it Reagts andeorfditionp &b dlcHife BHEr MeQH: tidder reduced pressure.
The crude product is purified by preparative BPLC to afford desired
conpound as the trifluoroacetic acid salt. The foll ow ng precursors can be
used to prepare the nel anocortin ¥¥6MBLER | i gands which conprise Category
|1 of L ReRRe Lok MGRR. 20 o HIESE1 ALEGHAR o MbIREARAIN) DEf o t he

precurs zed reparing the 4, 4-disubstituted piperidine
scaf fol ds which conprise caueg@mg&m@hn&m@éuaﬁh herein above. A first
precursor useful in preparing nelanocortin receptor ligands relates to the
3-(4- chl orophenyl)propionic acid derivatives available via the schene

out | i ned bel Bwpar@tion ofi1-(@ahlaretireary))-214-cylohgattt<4idV'condi ti ons: (a) SOC12,

benzene; g, ref X, 13 pi¥py YR QL9334 o RS HPORbAHRIR1d rf-akyl ChterQ27):
To a solution of N-[3-(4-cyclohexyl-piperidin-4-yl)-propyl}-dicarbobenzyloxy-guanidine, 17,
(4.67 g, 8.74 mmol), (R)-2-N-(tert-butoxy-carbonyl)-amino-3-(4-chloro)phenyl-propanoic acid
[Boc-D-Ph(p-C1)-OH] (2.65 g, 9.18 mmol), 1-hydroxy-benzotriazole (2.36 g, 17.5 mmol), N-
methylmorpholine (35.0 mmol, 3.83 mL) in DMF (30 mL) is added in portions 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.16 g, 11.4 mmol). The reaction is

allowed to stir for 6 hours after which it is quenched by adding aqueous NH4Cl. The reaction
mixture is extracted with EtOAc and the combined layers are dried, concentrated in vacuo, and

the resulting crude product purified over silica gel to afford the desired product.

Preparation of 2-amino-3-(4-chlorophenyl)-1-[4-cyclohexyl-4-(N’,N"’-
dicarbobenzyloxyguanidinylpropyl)-piperidin-1-yl]-propan-1-one (28): A solution of
trifluoroacetic acid/dichloromethane/ water (1:1:0.1, 5 mL) is added to {1~(4-chloro--benzyl)-2-
[4-cyclohexyl-4-(4-N’,N”"-dicarbobenzyloxyguanidinylpropyl)-piperidin-1-yl]- 2-oxo-ethyl}
carbamic acid zert-butyl ester, 27, (5.43 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.



)0",~COCI O CFb 31 32 Reagents and conditions: (b)

4-met hyl - 5- phenl y- oxazol i di n-2-one, n-BuLi , THr -78 Ctort, 2 hr. C 0
goO/ \ GVOO034093234 C O Chi p CH3 32 33 Reagents and comdirtisosnsts3q c)
NaBTMSA, 4-brono-2-nmet hyl -2-butene, T4, -78 Ctort, 18 hr. C OO0 Cl d
CO2H p C i3 33 34 Reagents and conditions: (d) LiOH 30% H202, THF, 0 C 1
hr. Preparation of 3-(4-chlorophenyl) propionyl chloride (31): To a
solution of 3-(4 chloro-phenyl)-propionic acid (1.5 g, 8.15 mmol) in
benzene (50 Mrdparaticachid li:ﬂﬂ)%ylllomblemnyl)cﬂe[4-c(y¢loli¢8:yh}1-;(N’11§’.r:3 mol )d The

resul ti j ' nﬂﬁﬁ!}l J.ux ent y-four hours en

cool ed {a %a?l%‘g%ﬁiyg)%%%?‘at ur e@q’#’]@p gngl\(;glﬁ 'gls)'g'roé‘xvr%g] \7138‘%%%%‘#{0%%{;}8 é%’t)] pressure
to af f orl@ aBolygongf 2((@Bemipodtdichivtophtre)le@iaybdhaphp il ditdmonl -galetiyl-ess oi | .

S00M ) TEo 0] YPreronnsg M gl 045 Rh m RYhhlagRn g S 96 50
OH) . 7. pdled uBshylamineXQ)78 oy, 658 maralbandarethanesulfonyl chloride (0.09 mL, 1.11 mmol).

-[ 3- - ) = ' -4- R- - 5- S-ph |, - zol i din-. 2-one
(32): - Tors cureB e R SR bl by Wbt e RN A ASER K o,
31, (600ndeyredud p@ssurep| Dheicruda proyiat Gusirifiet tyahsparatifie HEDC (@ &tfard Jhe idssirad ded
n-butyl C&&M&l‘&!m (2.5 m., 1.6M solution in hexanes, 4.07 mmol). The

resulting solution ias stirred at -78C for ninety mnutes and then
3-(4-chl oro- phenyl ) -propionyl chloride (894 ng, 4.41 mmol) is slowy added.

The sol utionp.| 9Rbep t4r e %gt@i_rt minutes and then the
sol vents r eng{/égar ungg?ﬁrgggggd%g(ggg@ﬁgf’f & 6§¥%Pprﬂ@lpr essure.
The cr udireridiadiad)-2-oxgathyilinethanesylfonpinide£3Q) 2 To8Gokstibydf BB hex anesl, Rf -
0.3) tocahiondhn.d. Q.é %%agp W &b Dic Aot desihas, £omPAYRd as a col or | ess
solid. 1H ﬁwﬁgy(l)co&l &y g dicarbo Viokylahidiny Roph pienitin- 171

oxo-ethyl }-methane-sulfonamide, 29, (100 mg) 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 is then filtered

through a short pad of Celite, and the filtrate concentrated under reduced pressure. The crude

product is purified by preparative HPLC to afford desired compound as the trifluoroacetic acid
salt.

The following precursors can be used to prepare the melanocortin receptor ligands which
comprise Category II of the present invention. These precursors can be combined with the
precursors which are utilized in preparing the 4,4-disubstituted piperidine scaffolds which
comprise Category I described herein above.

A first precursor useful in preparing melanocortin receptor ligands relates to the 3-(4-

chlorophenyl)propionic acid derivatives available via the scheme outlined below.

Cl Cl
———
CO.H cocl

31
Reagents and conditions: (a) SOCL,, benzene; reflux, 24 hr.



0.91 (d, J = 6.6Hz, 3H), 3.01 (t, J = 7.8Hz, 2H), 3.18-3.40 (m 2H), 4.77
(m 1H), 5.67 (d, J = 7.2Hz, 1H), 7.18-7.48 (m 9H). M5 (ESI) nmlz 344

( MtH+) Prwpasaizen of PCT/US03/11536
3-[2-5-(4-chl oro-benzyl) -5-net hyl - hex474- enoyl ] - 4- R- et hy- S- S-

phenyl - oxazol i di n-2-one (33): To a cooled (-78C) solution of
3-[3-(4-chloro-phenyl)- propionyl]-4-nmethyl-5-phenyl -oxazol i di n-2-one, 32,
(500 ng, 1.46 npol) in THE (15 nlL) is added sodi um

bi s(trinethyl si ide (1.75 nl, gl IutioWoTHF 75 mol ). The
resulting solutio stlrred at—278C 4- br ono @ but ene (0. 20
on is=gtirred at room

m., 1.75 nmol) is s , 0
t enperature overni ght, and t he sol vent |nder %educed pressure. The
crude product is purified by preparatlve FF%@;to af f or 213 mg (36% vyi el d)

of the d und e 0i | NVR 13 300 ) 6 0.83
(d, J = g"‘éﬂ‘zs ar{%‘lﬁ)"n%‘)&_t"%zgf ‘e e";yo"’iaé"hd@a;on@zn (LI %
2.77-3.10 (m 2H), 4.20-4. 35 (n1 1Hhy. 4.55-4.68 (m 1FD 5.15-5.25 (m
111), 5.38 (d, J = 7.2Hz, 1H), 7.15-7.45 (m 9H). MBS (ESI) mz 412 (MeH)
Preparation of (S)-2-(4-Chloro-benzyl)-5-mnmethyl-hex-4-enoic acid (34): To a
cooled solution of

3-[2-5-(4-ghl oro-benzyl,) - 5- net hyl - hex- 4- genoyl R- met hy- 5 S—phenyl oxazol
di n-2- one, 3¢ 11 mol > nLk is agd 4 %Te of 30% H202
(1.5 mol of 0 L AcTionm is ‘ oh queched
with 1IN HO (pF2): ® sollvent TS renoved, % -rOO\Ct puri fi ed over

silica to provide the desir€d product as a white solig. UsHng t he above
procedures and nodf%fications thereof, the fol | owidg precursors 35 - 40 can
al S0 be BiotADAM BARHG! N@TMSAQJ% %Lln 1-2-6 Q%Hﬁ > 36 37
) 03/093254 PCT/U803/1QE§6 49 0~ O &ﬂy (fﬁ 1 ’Zﬁ?gﬁgggh " C02H
CO2H CO2H 38 39 40 The first aspect of Category 1 mel anocortin receptor

| i gands according to present invention conpris e
4- cyclohexylpl&erldlne IhaV|ng t he general scaffold wifth the formula: 1Q
———>
COzH
o)
33 34

Reagents and conditions: (d) LiOH/30% H,0,, THF; 0 °C 1 hr.

Preparation of 3-(4-chlorophenyl) propionyl chloride (31): To a solution of 3-(4-
chloro-phenyl)-propionic acid (1.5 g, 8.15 mmol) in benzene (50 mL) is added thionyl chloride
(1.18 mL, 16.3 mmol). The resulting solution is heated to reflux for twenty-four hours and then
cooled to room temperature. The solvents are removed under reduced pressure to afford 1.45 g
(88% yield) of the desired compound as a colorless oil. The crude product is used without further
purification. "H NMR (CDCl; 300MHz)  3.01 (t, J = 7.2Hz, 2H), 3.22 (t, J = 6.9Hz, 2H), 7.12-
7.20 (m, 2H), 7.26-7.35 (m, 2H).

Preparation of 3-[3-(4-chloro-phenyl)-propionyl]-4-R-methyl-5-S-phenyl-oxazolidin-
2-one (32): To a cooled (-78°C) solution of 4-methyl-5-phenyl-oxazolidin-2-one, 31, (600 mg,
3.39 mmol) in anhydrous tetrahydrofuran (20 mL) is added n-butyl lithium (2.5 mL, 1.6M
solution in hexanes, 4.07 mmol). The resulting solution ias stirred at ~78°C for ninety minutes and
then 3-(4-chloro-phenyl)-propionyl chloride (894 mg, 4.41 mmol) is slowly added. The solution

is warmed to room temperature for thirty minutes and then the solvents removed under reduced



Rda- Rob / (CH2)J R O NR2 wherein R R2, Rda, R4b, Q and the index j
are defined herein belowin Table IV. TABLEIV No. RRRaRj Q 181
4-f | uor opWervglo9d2i4 2, 4] triazol -1-yl H H 1 phenyl 182 4-fl rerashsmsbe
[1,2,4]triazol-1-yl H-CH3 1 phenyl 43883 4-fluorophenyl [1,2,4]triazol-I-yl
H-NH2 1 phenyl 184 4-fluorophenyl [1,2,4]triazol-l-yl H-NHCH3 1 phenyl
185 4-fluorophenyl [1,2,4]triazol-1-yl H-NHC(O CH3 1 phenyl 186
-fluorophenyl [1,2,4]triazol-I-yl -CH3 H 1 phenyl 187 4-fl uorophenyl

, 2, 4] preds@z OfThd ervdie proddst sﬁrﬁﬁedo@heiﬁyd (20:38 &h¥il-abbtaxohephenR ~ 0.3) to afford

|
1,2
ég’jﬁ&%@gffﬂi‘e‘é Of‘%j%m b 1 éﬁ‘il?r}Bg" /65%@%1988%?1?536 50

:’3 4- 6. 9p@Eoph &mylz, 1D, 20141tm 2gHt, 2[~B)BI18—EQI=€8(H} RERSUO Chi31H), pléfyl = 191
u

| AP By e, 125 v

,4)triazol-l-yl H-NH2 1 4-0OH phenyl 194 4-fl uorophenyl

|

2

2

2, 4]t | -1-vyl 4- OH | 95 4-f]|

T o Brepgdion 3t 3 bR T e F e SRR
g, ] pienfEazdlidi-2-0ati@33)t To 4 cddrbdaimsie)l soluﬁ&]?ofz&[rzummhlomqmyﬁ)-
2
2
2
2

4
4
4
:% PP TS eher RO 2 6 Ry me 196 491 o Be gy
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]
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2,y eregebnog s e 4 PRChh S A B ke gL AR 1 1

1 pbeR¥lded. The resulting solution is stirred at room temperature overnight, and the solvent
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removed under reduced pressure. The crude product is purified by preparative HPLC to afford
213 mg (36% yield) of the desired compound as a colorless oil. "H NMR (CDCl; 300MHz) § 0.83
(d, J = 6.6Hz, 3H), 1.62 (s, 3H), 1.70 (s, 3H), 2.20-2.55 (m, 2H), 2.77-3.10 (m, 2H), 4.20-4.35 (m,
1H), 4.55-4.68 (m, 1H), 5.15-5.25 (m, 1H), 5.38 (d, J = 7.2Hz, 1H), 7.15-7.45 (m, 9H). MS (ES])
w/z 412 M+H")

Preparation of (S)-2-(4-Chloro-benzyl)-5-methyl-hex-4-enoic acid (34): To a cooled
solution of 3-[2-S-(4-chloro-benzyl)-5-methyl-hex-4-enoyl]j-4-R-methy-5-S-phenyl-oxazolidin-2-
one, 33, (1 mmol) in THF (5 mL) is added a mixture of LiOH/30% H,O, (1.5 mmol of each) at 0
°C. The reaction is stitred for 1 hr, then queched with 1IN HCI (pH~2). The solvent is removed,

and the product purified over silica to provide the desired product as a white solid.

Using the above procedures and modifications thereof, the following precursors 35 - 40

can also be suitably prepared.

cl | cu\@/[cozr-su cl O
CO.H COH ' COxH

35 36 37



3 4-chlorophenyl [1,2,4]triazol-1-yl H-NH2 1 phenyl 204 4-chl orophenyl

2,4]triazol-1-yl H-NHCH3 1 phenyl 205 4-chl orophenyl

, 2, 4] t rwe@a0l093234y1 H - NHC( O CH3 1 phenyl 206 4-chl or oph@ayluso3/11536
2,4]triazol-1-yl -CH3 H 1 phenyl 2§07 4-chlorophenyl [1,2,4]triazol-1-yl

CH3 -CH3 1 phenyl 208 4-chlorophenyl [1,2,4]triazol-1-yl -CH3 -NH2 1

nm dazolnvéatidn cbhnphsibs pe@rytlohcdBipdridihat0n GRH BB Ybnekdl s Gzl widkr Mé fobnmEH3 1

henyl WD 03/093234 PCT/ US03/ 11536 51 223 4-fl uorophenyl imdazol-1-yl H
-NH2 1 phenyl 224 4-fluorophenyl imdazol-1-yl H-NHCH3 1 phenyl 225

4-f| uorophenyl imdazol-1-y1 H - NHC( 1 phenyl 226 4-fl uorophenyl

i mdazol-1-yl -CH3 H 1 phenyl 227 4+fl yorophenyl imdazol-1-yl -CH3 -CH3 1
phenyl 228 4-fl uorophenyl i m dd¥or= ﬁ -CH3 -NH2 1 phenyl 229

4-fl uorophenyl imdazol-1-yl -CH3 -NHCH3 1 phenyl 230 4-fl uorophenyl

i mdazol-1-yl -CH3 -NHC(O CH3 1 phe % 231 4-fl uor ophenyl i m dazol-1-yl H
H 1 4- 04 phenyl 232 4-fl uorophﬁnyl m dazol -1-yl H-CH3 1 4-OH phenyl 233
4-fl uorophenyl imdazol-1-yl H - phenyl

2

[

[

[

phenyl 209 4-chl orophenyl [1,2,4]triazol-1-yl -CH3 -NHCH3 1 phenyl 210
4-chl orophenyl [1,2,4]triazol-1-yl -CH3 -NHC(O CH3 1 phenyl 211

4-chl orophenyl [1, 2, 4t ryazol-1-yl HH 1 4-0H phenyl 212 4- ch;l;_prophenyl
[1, 2, 4]t ciazal-1-yl H_- 15,4- O—I—phenylosl(gl;\éﬁtgu Q%l orohenyl

[1,2,4]tri H2 1 43 pheny BPhe

[1,2,4]tri @ yUH - NHCH3 yI 215 4-ch

[1,2,4]triazo -1-y| Iqoa"NHC(O)CHB 1 A~OH@henyl 216 4- |
[1,2,4]triazol - -CH3 H 1 4-0O4 phenyl 217 4-chl orophenyl
[1,2,4]triazol - 1 1 -CH3 -CH3 1 4-O#%phenyl 218 4-chl or offenyl
[1,2,4]triazol-1-yl -CH3 NH2 1 4- O+ phenyl 219 4-chl orophenyl
[1,2,4]triaz%{h-¥f-8¥I '%C 1 4- phen 220 4-chl or gphenyl
[1,2,4]triazo I fpe at Ci_%‘@ﬁf?‘”f“ﬂ”@ﬁqp Wpsa@%ﬁmﬁt‘ﬂhﬁﬁﬁéﬁﬁﬁenyl

i

p

R2

wherein R, R?, R*, R, Q, and the index j are defined herein below in Table IV.

TABLE IV

No. R R® R* R j Q

181 | 4-fluorophenyl | [1,2,4]triazol-1-yl H H 1 phenyl
182 | 4-fluorophenyl | [1,2,4]triazol-1-yl H -CH; 1 phenyl
183 | 4-fluorophenyl | [1,2,4]triazol-1-yl H -NH, 1 phenyl
184 | 4-fluorophenyl [1,2,4]triazol-1-yl H -NHCH; 1 phenyl
185 | 4-fluorophenyl [1,2,4]triazol-1-y1 H -NHC(O)CH; 1 phenyl
186 | 4-fluorophenyl | [1,2,4]triazol-1-yl | -CHj, H 1 phenyl
187 | 4-fluorophenyl | [1,2,4]triazol-1-yl | -CHj; -CH; 1 phenyl
188 | 4-fluorophenyl | [1,2,4]triazol-1-yl | -CH, -NH, 1 phenyl
189 | 4-fluorophenyl [1,2,4]triazol-1-yl -CHj -NHCHS, 1 phenyl




234 4-fluorophenyl imdazol-1-yl H-NHCH3 1 4-OH phenyl 235 4-fl uorophenyl

I mdazol -1-yl H-NHC(OCH3 1 4-0OH phenyl 236 4-fluorophenyl imdazol-1-yl
-CH3 H 1 wo@Blptrenyl 237 4-fluorophenyl imdazol-1-yl - CP8TASHB11536
4- OH phenyl 238 4-fl uorophenyl imdggol-1-yl -CH3 -NH2 1 4-OH phenyl 239
4-f| uorophenyl imdazol-1-yl -CH3 -NHCH3 1 4-OH phenyl 240 4-fl uorophenyl
I mdazol -1-yl -CH3 -NHC(O CH3 1 4-OH phenyl 241 4-chl orophenyl
i mdazol-1-yl HH 1 phenyl 242 4-chlorophenyl imdazol-1-yl H-CH3 1
phenyl [ 1843 Aﬂcdsrbgfeﬁﬂh =nML2 4magaaefl - 1-GH; H I\NHZ(OJzCHhenle 24 ghenyl
4- chl oropheényt—im-da W cHB 1‘]'3| cnyl 245—4=——chtpot
i m dazioF24], 'ﬂFPmpheRﬂC( uTch}fHI' 244 hﬁ{oropFenyI 4“@13 A 1yl
- ECY Y 1e41ﬂhoroaﬂy14- cnl mmﬁmﬂyﬂ mHil azol - CH; - ChHiB I- Cr:g OHwheryyl 248
4-chl o i zoll-1-v| - D1 hnnul 249 14 ¢l
i nudazjph¥ -ﬁ-ﬂuwenNHd}@ i:tﬂgﬁéwryl 5(H4-ch| oropheny!l 1 ni daZ0P2 901 - cH3
- NHC( O 33 114 050 enylé“l[l‘lzﬂma@cﬂqpﬂmeI i JaxiCeL- yI| H H H-@ngkepheny|
252 4-chl otophenyl 1 mdazol-1-y| CH3 1 14- OH-phenvll 253 epheny|
i mi daz/o93 y4-flkprophepyly 4£1@~#]Emé@h}ryl b5 4 |c AV ERRER I b nf &a‘%‘gr ‘?‘EL‘/ L H
- NHCH3 '579); ﬁygn thbanopnenyty, 1 jm daz@al - 1- YT 1H F NEOEGh il
4- OH phg%é\;l \ADH% Q9§1 chPllb qu?% 53652 256 _4-chl orop Phoay
i M dazpll97{ y4-flu@epheryll J4U@:|4]§Hé¢1yll'y1 b5¢HA-[chl ofEhbhenyll §i mj $aQBPheny)
- OB 145 O PG e heng TSNy - (170G T |- G0 phemy
4- O phéiy | N R R R S 1yl -CH3 - NHCH: Bhehyl
260 4-chbor o@ﬂmppheinm dafiol. 4]triagdl-1-EHB -CREQ O)-smifia 4-loH phéanH Phiprey]
follo tS 5\.1 e | ) [ 1 H;‘_I p[lor |4I @ﬁ f1the
first ag 4 S?mééelnél r§/1’%?|1]ﬁya?)olrl I%ﬁl ustrative {JUI‘ poses ohly, éﬁgny‘? by
way of | hom|t athlofophdnli § Exzdipiaeoltityll | zd$ R equHI to|4-¥1 uorcp(blhleﬁyl R2
equal rof2AH+azehed iV ttattorcyct |u)\yl an
4- hydr DQ%I*e%fﬂ% ’Pu aroéfe%l%ﬂfrgz??eif in below utilTizes |in ermaop w 18| f or
t he cofves gemthisiopRenyl | [1,24]triazol-1-yl H -NH, 1 phenyl

204 | 4-chlorophenyl | [1,24]triazol-1-yl H -NHCH; 1 phenyl

205 | 4-chlorophenyl [1,2,4]triazol-1-y1 H -NHC(O)CHs 1 phenyl

206 | 4-chlorophenyl | [1,24]triazol-1-yl | -CH; H 1 phenyl

207 | 4-chlorophenyl | [1,2/4]triazol-1-yl | -CH; -CHj; 1 phenyl

208 | 4-chlorophenyl | [1,2/4ltriazol-1-yl | -CH; -NH; 1 phenyl

209 | 4-chlorophenyl | [1,24]triazol-1-yl | -CH; -NHCH; 1 phenyl

210 | 4-chlorophenyl | [1,24]triazol-1-yl | -CHs; | -NHC(O)CHs 1 phenyl

211 | 4-chlorophenyl | [1,24]triazol-1-yl H H 1 4-OH-phenyl

212 | 4-chlorophenyl [1,2,4]triazol-1-yl H -CHj 1 4-OH-phenyl

213 | 4-chlorophenyl | [1,2,4]triazol-1-yl H -NH, 1 4-OH-phenyl

214 | 4-chlorophenyl [1,2,4]triazol-1-yl H -NHCH; 1 4-OH-phenyl

215 | 4-chlorophenyl | [1,2.4]triazol-1-yl H -NHC(O)CH3 1 4-OH-phenyl

216 | 4-chlorophenyl | [1,24]triazol-1-yl | -CHjs H 1 4-OH-phenyl

217 | 4-chlorophenyl | [1,24]triazol-1-yl | -CHjs -CH; 1 4-OH-phenyl

218 | 4-chlorophenyl [1,2,4]triazol-1-yl | -CHj3 -NH, 1 4-OH-phenyl

219 | 4-chlorophenyl [1,2,4]triazol-1-yl -CH; -NHCH; 1 4-OH-phenyl

220 | 4-chlorophenyl [1,2,4]triazol-1-yl | -CH3 | -NHC(O)CH; 1 4-OH-phenyl

L721 4-fluorophenyl imidazol-1-yl H H 1 phenyl
222 | 4-fluorophenyl imidazol-1-yl H -CHs 1 phenyl
I




wherein the 4,4-substituted piperidine is reacted with the bal ance of the

final

conpound scaffold. BnO BnO NHBoc
and condiwDon®9326e) CH3ISO2d ,
| NHBoc b OS02CH3 CN 41 42 Reagents and conditions:

TEA, CH2C12; O Cto rt,

/ NHBoc a OH OSO2CH 41 Reagents
3 hiPCTRIS03/Br3é» NHBoc
(b) NaCN, DWF;, 60 C

18 hr. BnO NHBoc C BnO Nft CN CO2H 42 43 Reagents and conditions: (c) i)
NaOH, McOH H2O i1i) H202, H2O 95 C. WO 03/093234 PCT/ US03/ 11536 53 BnO
BnO NH2 d N HBoc CO2H -~ \ CO02H 43 44 Reagents and conditions: (d)
éggﬁ) 323 E’ﬁrfid}k(%ﬂé&{[%@LHZ@;i&ﬂhf%\l}? hr. M,.J{;. NFHBOC BnQ NHelgaylo 0| \ | =
NPT [ TV et A A e ey ool 1 FFRE 48 hr.
500 NS D TEGIRRLE ot 116 SEORIGUILS [andneon ons
hr . 226 | 4-flaorophenyl imidazol-1-yl CHy | @ H’ “T9 phemyl © re 18

227 | 4-fluorophenyl imidazol-1-yl -CH; -CH; 1 phenyl

228 | 4-fluorophenyl imidazol-1-yl -CH; -NH, 1 phenyl

229 | 4-fluorophenyl imidazol-1-yl -CH; -NHCH;3 1 phenyl

230 | 4-fluorophenyl imidazol-1-yl -CH; | -NHC(O)CH; 1 phenyl

231 | 4-fluorophenyl imidazol-1-yl H H 1 4-OH-phenyl

232 | 4-fluorophenyl imidazol-1-yl H -CHj 1 4-OH-phenyl

233 | 4-fluorophenyl imidazol-1-yl H -NH, 1 4-OH-phenyl

234 | 4-fluorophenyl imidazol-1-yl H -NHCH; 1 4-OH-phenyl

235 | 4-fluorophenyl imidazol-1-yl H -NHC(O)CH3 1 4-OH-phenyl

236 | 4-fluorophenyl imidazol-1-yl -CH; H 1 4-OH-phenyl

237 | 4-fluorophenyl imidazol-1-yl -CH; -CHs; 1 4-OH-phenyl

238 | 4-fluorophenyl imidazol-1-yl -CH; -NH, 1 4-OH-phenyl

239 | 4-fluorophenyl imidazol-1-yl -CHs -NHCH; 1 4-OH-phenyl

240 | 4-fluorophenyl imidazol-1-yl -CH; | -NHC(O)CH;3 1 4-OH-phenyl

241 | 4-chlorophenyl imidazol-1-yl H H 1 phenyl

242 | 4-chlorophenyl imidazol-1-yl H -CH3 1 phenyl

243 | 4-chlorophenyl imidazol-1-yl H -NH, 1 phenyl

244 | 4-chlorophenyl imidazol-1-yl H -NHCHj3 1 phenyl

245 | 4-chlorophenyl imidazol-1-yl H -NHC(O)CH; 1 phenyl

246 | 4-chlorophenyl imidazol-1-yl -CH; H 1 phenyl

247 | 4-chlorophenyl imidazol-1-yl ~CH; -CH; 1 phenyl

248 | 4-chlorophenyl imidazol-1-yl -CH; -NH, 1 phenyl

249 | 4-chlorophenyl imidazol-1-yl -CH; -NHCHj; 1 phenyl

250 | 4-chlorophenyl imidazol-1-yl -CH; | -NHC(O)CH; 1 phenyl

251 | 4-chlorophenyl imidazol-1-yl H H 1 4-OH-phenyl

252 | 4-chlorophenyl imidazol-1-yl H -CH; 1 4-OH-phenyl

253 | 4-chlorophenyl imidazol-1-yl H -NH, 1 4-OH-phenyl

254 | 4-chlorophenyl imidazol-1-yl H -NHCH; 1 4-OH-phenyl

255 | 4-chlorophenyl imidazol-1-yl H -NHC(O)CHs; 1 4-OH-phenyl




BnO O NHBoc 0 BnO/ Bocce Og 46 0 A 47 Reagents and conditions: (Q)

(BOC) 20, DVAP, xylene,; 60 C2 hr. 0 O BnO 107cceN h ~ BnO\ Bocce ~, F

47 48 ReayenBmrasd conditions: (h) |) NaBTMSAgl yne, THF; PCiT)us03/11536

4-fl uorobenzyl bromde; -70 Cto 0 Csgshen -70 C 1 hr. WD 03/093234

PCT/ US03/ 11536 54 0 BnO NHBoc BnO Bocce COZH F 48 49 Reagents and

conditions: (i) LiOH H202, THF, DVAP, CH2Cl2i -3 Cto rt 18 hr. BnO/

NHBoc OBn CO02H 49 \ F\ Nl-Boc F+ O HI N Ni 4 M
1

256 | 4-chlorophenyl imidazol-1-yl -CH3 H 4-OH-phenyl
257 | 4-chlorophenyl imidazol-1-yl -CH; -CH, 1 4-OH-phenyl
258 | 4-chlorophenyl imidazol-1-yl -CH; | -NH, 1 4-OH-phenyl
259 | 4-chlorophenyl imidazol-1-yl -CH; -NHCH; 1 4-OH-phenyl
260 | 4-chlorophenyl imidazol-1-yl -CH; | -NHC(O)CHs; 1 4-OH-phenyl

The following is a scheme for preparing melanocortin receptor ligands of the first aspect
of Category II. For illustrative purposes only, and not by way of limitation, this example utilizes
R equal to 4-fluorophenyl, R? equal to [1,2,4]triazole-1-yl, W' equal to cyclohexyl, and Q equal to
4-hydroxyphenyl. The procedure herein below utilizes intermediate 18 for the convergent step

wherein the 4,4-substituted piperidine is reacted with the balance of the final compound scaffold.

BnO BnO
NHBoc a NHBoc
: OH : 080,CH

41

Reagents and conditions: (a) CH;SO.Cl, TEA, CH,Cly; 0 °C to1t, 3 hr.

Reagents and conditions: (b) NaCN, DMF; 60 °C 18 hr.

BnO BnO
NHBoc ¢ N
: CN A CO.H

42 43
Reagents and conditions: (c) i) NaOH, MeOH/H;0; ii) H20», H,0; 95 °C.



4 NCH2-N CH2-N ~ N N 50 18 Reagents and conditions: (j) HOBt, NWwW EDCl,
DVMF, DIPEA; 0 Cto it, 18 hr OBn ®Bn F\ jf FNH2 00k NN _ N 1
CH2- - N1 GMD-0809884 51 Reagents and conditions: (k) TFAI CHPCra/shiaois3ét 1 hr.
WD 03/ 093234 PCT/ US03/11536 55 OBn @n F NH2 F NH Ac 0 O NN CPC 2--R
4 CH2-F~\ NN 51 52 Reagents and conditions: (1) Ac20, MeOH TEA, 0 Cto
rt, L hr. OBn OH NHAc FF\ \ NHMAc OO / m NN CNZ-FJ CH2-FV

BnO
IE\IHQ d l;lHBoc
: CO.H : CO,H

BnO

43 44
Reagents and conditions: (d) (Boc);0, TEA, dioxane/H,0; 0 °C 18 hr.

Reagents and conditions: (e) 2,2-dimethyl-1,3-dioxan-4,6-dione, EDCI, DMAP, CH,Cly; -1 °Cto
rt 18 hr.

BnO. BnO

Reagents and conditions: (f) 2,2-dimethyl-1,3-dioxan-4,6-dione, EDCI, DMAP, CH;Cly; -1 °Cto
rt 18 hr.

BnO

BnO

47 48
Reagents and conditions: (h) I) NaBTMSAglyme, THE;
ii) 4-fluorobenzyl bromide; -70 °C to 0 °C then -70 °C 1 hr.



01l N~ \N\~,, N 52 53 Reagents and conditions: (m H2, Pd/C, EtOH rt, 2
hr. EXAMPLE 4 N f5 (4

cycl ohexyWo43#43224 41t ri azol -1 -yl net hyl - pi peri di n-1-vl) - 4- RCTArSH/UBGBO- benzyl
) - 1-5- (4- hydroxy-benzyl)-5-o0xo-pentyl | -acetanm de (53) Preparation of

met hanesul foni ¢ aci d 3-(4-benzyl oxy-phenyl)-2-S-tert-

but oxycar bonyl am no- propyl ester (41): To a cooled (0C) solution of

[ 2- (4-benzyl oxy- phenyl)-1-S-hydroxymet hyl -ethyl ]-carbanmic acid tert-butyl

ester (102.3 g, 286.2 nool ), triethylamge_ (126 nL, 90.4 nmmol) in

met hyl ene gngorldeB&Zoou i s . added net hang onlﬁﬁahhydrlde (55.4 g,

31.8 mmol ) in ) ] one ;hour. A t e _addi tiagaHi s conpl ete,
the resulting idn is lered at—ee-for t i s and then
all owed to warmto ‘ 093234 PCT/ US03/ 11536 56 teny ure over

ninety mnutes. The sol tlon is again cooled to O C agfl quen W th
ice-cold 1N aqueous hydrochloric acid (1996 nL) and then st d
vigorously at 0 C for fifteen mnutes. The aqueous |ayer is renmoved and
extract ed wi Réngerss 4ndlcenditions] OAiQH H.60 T'HR PMAHh £ BeGlisp redP I 68 Bani cs are
washed with brine (500 nL), dried over anhydrous magnesi um sul fate,
filtered and concentrated under reduced pressure to provide a thick slurry

whi ch is BPKL wi tfighexanes (300 nl). The resulting solid that forns is
col | ected by ratj on, wa wi th hexanes (50 niL) and PBRo const ant
wei ght in vacto g (96%yield) of the desi onpound whi ch

is used wthout further -urification. Preparation of

[ 1- (4- benzyl oxy- benzyl) - 2- Cy@ ithyl)-carbanic acid tert ester (42):
To a solution of methagesul f aci d 3-(4-be pheNylEhs 2- S-tert -

but oxycar bonyl am no- propyl estér, F41, (119.5 { 1), in

N, N-di met hyl formanmi de (1620 nl) is added sodi 30.0 g, 612

mol ). The resulting suspension is heatgd to 60 C for
then cooled to roomte@nperature. The reaction is dil ut€d
m.) and extracted wifth ®@thyl acetate (3 x 2400 nlL). The conbi ned organic
extracts are washed (s -cessively wth water (2 x L) amd.saturated
aqueous sodi um chtorid m.). The organics Is alﬁzeNg%pkarat ed,
dried over anhyd ﬂ@ivzb1sulfate filtered an oncent Mated  under
reduced pressure: e crude product is purified over silgca (2:3 ethyl

acet ate: hexanes) to akford 75.1 g (77.7% yield) of the desired conpound as

a solid. Reagents and conditions: (j) HOBt, NMM, EDCI, DMF, DIPEA; 0 °C to1t, 18 hr

OBn OBn
\‘\/é: ‘/é‘/

———>

ei ght een hours and
ith water (4400

N
/ \ / \
CHa—N CHZ’_N

/N /N

Reagents and conditions: (k) TFA/CH,Cly/H,0. 1t 1 hr.



Preparati on of 3-S-am no-4-(4-benzyl oxy-phenyl)-butyric acid (43): To a
suspension of [1-(4-benzyl oxy-benzyl)-2-cyano-ethyl]-carbam c acid
tert - but yWoasien34 42, (52.0 g, 142 mmol) in nmethanol (15@0TMSp3/1s3heat ed
to 45 C and then water (156 m L and B9% aqueous sodi um hydroxide (312 nlL
5960 mml ) is added. The resulting solution is heated to 75C for five hours
and then cooled to roomtenperature. The nethanol is renoved under reduced
pressure and the residue diluted with water (1200 nL) and subsequently
heated to 90 T. Hydrogen perQxi@® (87 nl, 50 w. % sol an-?H wat er, 1500
mml ) is then added over @ m nutes and the resulti oI ution heat ed
eig ydeggen per oxi de (40

at 95 C for an additiona teen hours. Additional
m. 690 mmol ) is added 3
fol |l oned by } NE‘ The reacti &1 xd 'SSpeUpgd over ice (8000
mL) and then a | to pH 2.1 with ice- 2 M| sulfuric acid. The
resul ting susp s<#ihgorously stirred e i ghi m nutes and the
resulting solid coIIecked by filtrhtion. The solid {s washed with water (2
x 500 nL) and dried tg-constant weight in vacuo. e grude product is used
wi thout further purifi{catijon. WO 03/093234 PCT/US0% 11536 57 Preparation
of 4-(4-benzyl oxyphe <3- S-Nent - but oxycar bonyl 2 o but e acid (44):
To a sol ution of am ut g+ acl d, 43, (40.47
g, 142 mml) in 14-di oxane \&B00 i) is added ethyl an¥he (1088 ni,
780.6 mml) water (1500, i) and sodium hydrogen carBgnate (23.6 g, 281
mrol ). The resulting suspension was stirred at room tenperature for two
hours to give a cBepcatsendeinditionn () e, ¥sO0MH THA 0 € HehMeool ed to 0 C and a
solution of di-tert-butyl dicarbonate (53.3 g, 244 nmmol) in 1, 4-di oxane
(300 nL) is added dropw se over thlrty m nutes. After the adQ;tlon IS
conplete the solution is s #%at 0 C for one hour a hen al l owed to
warmto room tenperature fi ght een hours. The organi | vent is
removed under reduced pressuFe and the aqueous | ayer g A i oned bet ween
acetate (1000 pil), iXture is cooled to 0 C
HL-Ay the sl ow agdity Bus 1M pot assi um
hydr ogen sul f af o The aqueous | ayé 5 §§ and extracted
with ethyl acet X aoo nm). The conbi ned”or gdni cfTayers are washed
W th saturated aqueous
magnesi um sul fate, fi
resi due which is then
di luted wi th hexan

d and concentrated under(reduced pressure to a
-rated with ether (400 i

d concentrated \educ dj pressure to a

thick slurry. The 1 ild is collected | | t ParTion,y rinsed with
hexanes (2 x 100 m ri to a constant wenrg in vacuo to give 49.2
g (90%yield) of the desskyred conpound which is used wdthout further

purification. Reagents and conditions: (m) H,, Pd/C, BtOH; t, 2 hr.

EXAMPLE 4
N-]5-(4-cyclohexyl-4-[1.2.4 Itriazol-1-v1methvl-niperidin—1-vl)-4-R-(4-ﬂu0r0-benzvl)-1-S-(4-
hydroxy-benzyl)-5-oxo-pentyl]-acetamide (53)

Preparation of methanesulfonic acid 3-(4-benzyloxy-phenyl)-2-S-tert-
butoxycarbonylamino-propyl ester (41): To a cooled (0°C) solution of [2-(4-benzyloxy-
phenyl)-1-S-hydroxymethyl-ethyl]-carbamic acid tert-butyl ester (102.3 g, 286.2 mmol),
triethylamine (126 mL, 90.4 mmol) in methylene chloride (2000 mL) is added methanesulfonic
anhydride (55.4 g, 31.8 mmol) in three portions over one hour. After the addition is complete, the

resulting solution is stirred at 0°C for thirty minutes and then allowed to warm to room



Preparation of

[ 1-S- (4- benzyl oxy-benzyl)-3-(2, 2- dhnet hyl - 4, 6-di oxo-[ 1, 3] di oxan- 5-

yl ) - 3- oxowproef9d2p4 carbam ¢ acid tent-butyl ester (45): ToPraTasos/ed3q-1 C)
solution of 4-(4- benzyl oxyphenyl)-3-g5-tert-butoxycarbonyl am no-butyric
acid, 44, (96.4 g, 251 mol) in methylene chloride (2500 nL) is added

4- di met hyl anmi nopyridine (45.8 g, 375 mmol), 2, 2-

di net hyl - 1, 3-di oxan- 4, 6-dione (39.9 g, 277 mol) and

1- [ 3 ( dkﬁi@kﬁﬂﬁ%ﬂeﬂﬁh&p aidtieds: Fhe ailiiioh cadghindboled e nyedd qodnkloadivde i¢eA@ld g, 378

res [ sol u a i.ne m nut es and
then vva;{ﬁ@ﬂuet%s bq’fg]toélﬁfféia Qg[é'? B‘izﬁi’ﬂéfrtﬁ ﬁ{r &‘[T‘ﬁ%musiy oy gjr{mi ftél% mdltu Wi th
et hyl emge &dikausilger i 18edrhnd, ex&médeﬂitmﬁetﬁméie ch]mddmasdm afl) sTiecesbingdl y with
ice-cold 1M potassiu dr n |.fate 700 0 rrL) and
sat ur at SBGUEDHES i}&%m in (ﬁ&gﬁgén?‘ﬁ‘ﬁ’ﬁb&%@muﬁrﬂ%gnﬁ‘aﬂ%@%g &é‘?’r % ed over
anhydr OU&C%@M%P?HT‘I@&&J@&@SHIé td freviéch thiok stuerp ghahﬁslnﬁmeﬂ withchexanes(d0E ed
pressure to el | ow e is di ve xture of
net hyl eﬁ&)cﬁﬁ%‘%f‘@é’/géf’LfE& flé’@'@‘lﬁf@e Efﬂyu@g?f“% ‘f’ﬁs 3}'% ?‘a’(’?gaol ‘H%)) ang]and t hen
concent gated coRaal weighlus ettuptoesBrl BI6Q (A6% etk of thdidegired Threpdued which isg sol i d
is collected bg filtration, rinsed wwth ethyl ether (100 nL) and dried to
const antsiet! tfPﬁ‘P% MW af ford 120.0 g (94%yield) of the desired

conmpound whi ch is used without further purification. WO 03/093234
PCT/ US03/ 11536 58

Pr I O
[T Ro( 4 bens Frempats i g1 Eaenesost-benidh Fospang-ofhef}-gaebopie aierpu) ester
y:c ) - % pr omd)i 76 akHaiintf agtiEndselidmdatiad-(dashBiloxy4bpnyliinSaercool ed (0 C) sol ution
0
benzyl o%?towﬁ%’?’i%la‘%m??m?ﬂcﬁsﬁ’é Al 195 & 200 15eqDy ng¥frdispsthyEorppmpids (1028 by opy i ]
- ﬁfﬂr ba(rjnnm) %dgged nsﬁaf&lm d@uﬁl&é (309120612 ébol). (’ﬂh’é@eﬁlt@g s@spbnsnriiidajed Itcrﬁoﬂﬁlfhﬁl ene
chl ori de acetic acid sodi um
bor ohydre}gg@er( lﬁn@nﬁ the@& ?ﬁ('jrtﬁlr‘?oni‘ FBYF o r(ée be\?‘étionfl%%f"édf‘mw%ﬁ 22@8 After
thg aﬂdm)?ailad ¢x$r3a@drwit1e&¢ﬁy1tabaatar3<x moemLs $hé ¢ntihed lordaniC ckcisniedsiedTi NUL €S
and then allo omte atureoern e reaction is
quenc hed“‘iﬁ?smtv ‘:}I(YW%@%F ?é@ﬁ“ﬁf Qvéatt‘ér {a'6ers S )lmﬁlf‘llgnftj%@h&} glgie]eous
layer i SrdafidDM@ss /8 depaatadadiied Gvarahiydront hﬁé@@ﬁnﬂshlfﬁé Ifﬂlﬁre(i%nd(co?l&(ﬁtratﬁ&) The
conbi ned organi cs are h successi v ﬁ 5 ﬁ X R]}E? %é and
sat ur at &8d eréeéa@g@gesggg &M Hﬁls(%“r ?)Vﬁf)“ ?alv_@ e&l}y EFEAEFEHNY dr ous
magnesi uffoRuisiat(@r. f7%|}ﬁeﬁdi)€t£ﬂthe@@ﬁredtz&ﬁlﬁbuﬁ®mhﬂ ated under reduced pressure.
The crude product is purified by chromatography on silica gel (nethylene

chl ori de-nmet hyl ene chl oride: ethyl acetate, 3:1-2:1). The pure fractions are
col | ect ed an®rgansiit ifatSaminade@-eagilexycphehas-butyeictatidq43)e Joduasperkiva r esi due

(5 LT G, (L she ehlor B, (400, hnd hen Fpnsgigped ot o
et hyl etihgethhex aﬂe@mulsmea&i #5145 °@nst mewateir(ummnoanadn%taqmoumdgm in vacuo
to give h;lc?rogldg (3(15%)%68 mmo ) is acﬂied d'?sel n[:s%ﬂmg sémtlon 1s heated to 75°C for five hours

and then cooled to room temperature. The methanol is removed under reduced pressure and the

residue diluted with water (1200 mL) and subsequently heated to 90 °C. Hydrogen peroxide (87

mL, 50 wt.% solution in water, 1500 mmol) is then added over forty minutes and the resulting

solution heated at 95 °C for an additional eighteen hours. Additional hydrogen peroxide (40 mL

690 mmol) is added and the mixture heated to reflux for five hours followed by cooling to 40 °C.

The reaction mixture is poured over ice (8000 mL) and then acidified to pH 2.1 with ice-cold 2 M

sulfuric acid. The resulting suspension is vigorously stirred for fifteen minutes and the resulting

solid collected by filtration. The solid is washed with water (2 x 500 mL) and dried to constant

weight in vacuo. The crude product is used without further purification.



Preparation of 2-R-(4-benzyl oxy-benzyl)-6-o0xo-pi peridine-|-carboxylic acid
tert- butyl ester (47): To a suspension of

[ 1- R- ( 4- bwoaglmeg4 benzyl ) - 3- (2, 2- di net hyl - 4, 6- di oxo- PCT/US03/11536

[ 1, 3] di oxan-5-yl)-propyl]-carbam c acisd text-butyl ester, 46, (38.5g, 77.4
mml) in xylenes (750 nlL) was heated to reflux for two hours to give a
conplete solution and was then cooled to 60C. Di-tert-butyl dicarbonate
(11.5g, 52.7 mmol) and 4- éj_lmathyl am no)pyridine (4.0g, 33 nmol) were
added and t hePrepsrationed 4<&benzylonyphenyly8iStiedutoxyGatoidaminvdutyvicrasidand t hen
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1M sol uti gﬁ’ fil %épls%gdwlﬁ]l?t esl?giscu T ng solution is warned to OC for
thirty mnutes and then cooled to -70 C and 4-fl uorobenzyl brom de (5.2 g,

27. 5 mol ) i S]al%ﬂgﬁﬂon ﬂﬁgf—%& -be?x }15 é%? dhﬁetﬁh 46 ﬁloxgl-i;n 39&1‘0 C or forty

m nutes and t guenche ura d ueous e (200
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aqueous B 1@ﬂ¢1€bh>lﬂé¢ (2§60 DB addefl 4-dihethyagimapysiline (45.8 g, 375 mmol), 2,2-
dimethyl-1,3-dioxan-4,6-dione (39.9 g, 277 mmol) and 1-[3-(dimethylamino)propyl]-3-

ethylcarbodiimide hydrochloride (72.5 g, 378 mmol). The resulting solution is stirred at -1°C for

ninety minutes and then warmed to room temperature overnight. The reaction is diluted with
methylene chloride (1000 mL), cooled to 0 °C, and washed successively with ice-cold 1M
potassium hydrogen sulfate (3 x 700 mL), water (1000 mL) and saturated aqueous sodium
chloride (1000 mL). The organics were dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure to a yellow residue. The residue is dissolved in a 1:1
mixture of methylene chloride/ether (300 mL), diluted with hexanes (150 mL), and then
concentrated under reduced pressure to a thick shurry. The resulting solid is collected by
filtration, rinsed with ethyl ether (100 mL) and dried to constant weight in vacuo to afford 120.0 g
(94% yield) of the desired compound which is used without further purification.



are dried over anhydrous magnesiumsulfate, filtered and concentrated under
reduced pressure. The crude product is purified over silica to afford 11.5
g (38% owotobe9xBs4l e conpound as a colorless solid. 1H NPRT(USDEL1B3800MHz)
8 1.35-1.93 (m 4H), 1.63 (s, 9H), 2.8%-3.10 (m 4H), 3.25-3.35 (m 1H),
4.25-4.35 (m 1H), 5.08 (s, 2H), 6.85-7.50 (m 13H). Preparation of

2- R-benzyl - 6- (4- benzyl oxy- phenyl )-S-R-tert-but oxy-carbonyl am no- hexanoic
acid (49): To a cooled (-3 € solution of

6- R- (4- benzyl oxy-benzyl)-3-R-(4-fl uoro-

benzyl ) - 2- ox £ >l est_ 11. 5¢,
22.9 mol), %ﬁhﬁéhﬁg@q Ani_fﬂelrngﬁ:’w %%zﬁggg g%fm‘ftﬁ 1050 X?]gg%r%rg]ohydr ate
(3.7g, 8®d- myl)l~cwaasc aaid feerthwty iestext tHé) Taemesoled (0 ’E@rsplatlamfr[bs{ﬂé{ ween -3 C
and +3 %Jﬁg{ r t for fiyv
m nut es-%an e } u{ialg%glty grd g‘,kéﬁ]y%] lrog% %& ‘ﬁ‘%tp?@ﬁ{ﬁ Cﬁ) aﬂc)amd tergdded
over fi vatyl mtfpru4-’e$120P@ 2$€e%mhpl) mgmstbﬂama thprld/aéBQ@ (300 sdldéad anﬁmramtdétﬁﬂey ature
ol vent oS RBeIRR o Wi Eae B ol ML KB Bl om0 rBET
partiti o%f@dtlb@ﬁdvaemmmemhlyﬂemmeas std*esd(awfqunm)ueanmInm:fmd ted @Qowdd)to

or gani oo XS RAEEn SR LB T pe e by g BB RO et e (2
X 500 m_()lOOQAaIL)aDd (50 Gherrigyecanyer sacmpededd a;quetbdlwuhmbthylmﬁbiﬂmdedéx (500 nl).
The org r um,sul f at.e
filter egﬂl %%H%g%r% tﬂ%g Sl%g 89 g%lé/gj}gg glngaEé:f o af o)ra(ljad f% %%d( 91% of

t he WO @@ﬁ@@sm@@wﬂm@k 1(1(5)(3&) wdtqvcﬂ aghgloens guagdesasm a;lfatelfﬂteﬂeé,saadsol id 1H

3. 30. 3, 307t fyreptgRaibed e, Titende oyl Sntimbei@uy 81 130 1

(DVBO 75Mez )gepumetiyB:n6 Bhlod®-198hylSR chlbrid3ethB 8cetatd] 32072: 16 Xhi Pure %Ctﬁzﬁs 2B 7. 96,

122 20 il sl A o it e T
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6- (4- benzyl oxy- phenyl )-S-S-tart-but oxycar bonyl am no- 2- R- (4-fl uoro- benzyl) -
hexanoi ¢ acid, 49, (110 ng, 0.21 nmol),
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i s adde reaction is ex rac a
Di-tert-butyl dicarbonate (11.5g, 52.7 mmol) and 4- (dimethyl amino)pyridine (4.0g, 33 mmol)

were added and the resulting solution was stirred at 60°C for two hours and then cooled to 3°C.
The solution was washed successively with ice-cold 1M potassium hydrogen sulfate (230 mL),
water (200 mL), saturated aqueous sodium bicarbonate (200 mL) and saturated aqueous sodium
chloride (100 mL). The organics were dried over anhydrous sodoium sulfate, filtered and then
concentrated under reduced pressure to a pale yellow residue. The crude product was purified by
chromatography on silica gel (methylene chloride:ethyl acetate 4:1-3:1) and the pure fractions
were collected and concentrated under reduced pressure. The residue was dissolved in ethyl ether
(200 mL.) and the resulting solution was diluted with hexanes (100 mL) and then concentrated at
0°C in vacuo to a thick slurry. The solid was collected by filtration and rinsed with 5% ethyl ether
in hexanes (100 mL) and then dried to constant weight in vacuo to give 26.5 g (87% yield) of the
desired compound. "H NMR (500MHz) 1.52 (s, 9H), 1.65-1.80 (m, 3H), 1.90-2.05 (m, 1H), 2.45-



organics are separated dried over sodiumsulfate, filtered and concentrated
under reduced pressure. The crude product is purified by preparative HPLC
to af f or tw0bY¥ 09334 74% yi el d) of the desi red conpound. NMSPCESISp3/m536 752,
(MtH+) . Preparation of
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yl met hyl - pi peridin-1-yl)-2-R-(4-fluoro-benzyl)-hexan-1-one (51): A
ready-to-use solution of trifluoroacetic acid: methylene chloride: water
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purification. Preparation of

N-[ 1- S- (4- benzyl oxy- benzyl)-5-(4-cycl ohexyl -4-[1,2,4]triazol-1I-

yl net hyl - pi mrebgtiaﬁoh of/6-R~4 B%niﬂoﬁylhtﬁt;d)—bﬂdﬁgﬂu))rébmwl)ﬂkmcbuﬁx}erblwlam' de

(52): TO&CFIH f{/ M Wono 0 i

5”5 am sebes Panuies R AR B TETe QiR Ghastion ot R GOSN ) -

yl met hyﬂen@upebxcip@cdmw )-eatbdRylidadid mobotybestaryd7) (1Rdxa RO. B o), mserF @Ad

triethy In|n 54 ML, 0. no tic
anhydr i *’(n§§ ene 513'91‘?& dﬁﬁfgfl‘}ﬁl %%%%9 IEQ) Jégﬁ‘?dﬁ‘flérﬁlésm)m&?fl rr g% ?@rg one hour
at r ool eIy %laﬂidhhﬁ THFNES @0B s $hd tesuiting\sblatiomis ) waan@ittb ©°Gfonthitty dieuend WO

03/ 093234 PCT/ 5 no r sure.
The cr S RGBT P20 oc A HIPERFD PR Rt A e EE iG]
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pressure, cr.ud r Sy e tive HPLC to give 170 ny
of the §a%—??§gnc%ﬁp§a§aggi H@ s f%o&%gj LBy cart. ne (ESI) mz

604, (MtH+). The second aspect of Category Il relates to conpounds having
the formila: Pre%ara?f({)ﬁaéfﬂ- -bel?é)tf)l]-@(4-benzyloxy-phenyl)-S-R-tert-butoxy-carbonylamino-
hexanoic acid (49): To a cooled (-3 °C) solution of 6-R-(4-benzyloxy-benzyl)-3-R-(4-fluoro-
benzyl)-2-oxo-piperidine-1-carboxylic acid rerz-butyl ester, 48, (11.5g, 22.9 mmol), in THF (150
mL) is slowly added lithium hydroxide monohydrate (3.7g, 88 mmol) so as to maintain the
reaction temperature between —3 °C and +3 °C. The resulting reaction mixture is stirred at 0 °C
for five minutes and then 30% aqueous hydrogen peroxide solution (12 mL.) is added over five
minutes. The resulting solution was stitred at room temperature for one hour and then allowed to
stir for eighteen hours. The organics solvent was removed under reduced pressure and the
remaining residue partitioned between methylene chloride (1000 mL) and water (400 mL).
Potassium hydrogen sulfate (200 mL, 1M solution), was then added and the organics separated
and washed with 10% aqueous sodium hydrogen sulfate (2 x 500 mL), water (500 mL) and
saturated aqueous sodium chloride (500 mL). The organics are separated, dried over anhydrous

magnesium sulfate filtered, and concentrated under reduced pressure to afford 10.8g (91%) of the



k [R3a_CR3b] . LL1 RJ--f O 9\- R2 wherein either R3a and Rib or Rda
and e are taken together to forma carbonyl unit. The follow ng are

non-|i m twogsesaspl es which particularly point out exanpl @sTafSoporspounds
conprising the second aspect of Categgyy Il anal ogs. Conpounds wherein R3a
and Rib are each hydrogen, j is equal to 1; k is equal to O said conpounds
having the formula: WO 03/093234 PCT/US03/11536 62 Q RO NW R2

wherein R, R2 and Q are defined herein belowin Table V. TABLE V No. RR W

Q 261 4itlehéropesphesn/doldribssdond.t it Mmml (DMSO 3@y Baxnol1. 75QeR ), 262 (s,
4-chl or @P{P%’Eﬁl_g &01 Zg@t rd %’Zﬁiﬁ la%gil I aﬂ_gggg aCO}ng? %g% 4-1(3:% qgé)phenyl
[1,2, 4] triazor=1 O S Ora i 2 e A4 - Yphehge. 13H).
[1,2,4] ﬂ\ﬁ\mﬂaMS(wSMszppmaeasy,lzsggc;ﬁmmeégz47.2’2252.2112;&2}8@!ﬂpdase. i m@l.w,
[112,4]'[ i - 1- - -cnl oropnen
2H tetr é%%ll?% 35%/?%9%%/%?%&%2 ’)ig%:& E@I@g?gg‘@ ﬂf’%?%ﬁﬁ%% 155 4389136} 1% yl
cycl ohexy4.84¢.CONH2 268 4-chl orophenyl 2H-tetrazol - 5- %/I cgltz:l og%yl - CONHCH3
269 4-c Htetrazol -5-yl cycl ohexyl - CONH(CH3
4-chl or %ﬂ@’%@{l&g&% é\f[? ol -5-yl cycl ohexyl -CONHSQ2CH3 271 4-chl orophenyl
I mdazol - 1-yl cycl ohexyl -CO2H 272 4-chl orophenyl i mjazolo-_é- yI27zycI ohexyl
-CONH2 273 4-chlorop | . i ndazol - 1- ycl ohexy!l - CONHC
4-chl or Ophen;f/'replara giloqq_?{E_xgﬂ-lbwgﬁ)%-ggﬁi)-_S(C:géwl@.gylz4-[l,2,4]tnazol-l-ylmethyl.
piperidin-1-yl)-4-R-(4-fluoro-benzyl)-5-oxo-pentyl]-carbamic acid tert-butyl ester (50): Toa
solution of 6-(4-benzyloxy-phenyl)-5 ~S-tert-butoxycarbonylamino-2-R-(4-fluoro-benzyl)-
hexanoic acid, 49, (110 mg, 0.21 mmol), 4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidine, 18,
(50 mg, 0.20 mmol), 1-hydroxybenzotriazole (54 mg, 0.40 mmol), 4-methylmorpholine (88 01,
0.80 mmol) in N,N-dimethylformamide (7 mL) is added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (50 mg, 0.26 mmol). The reaction mixture is stirred overnight and then
aqueous ammonium chloride is added. The reaction is extracted with ethyl acetate, and the
organics are separated dried over sodium sulfate, filtered and concentrated under reduced

pressure. The crude product is purified by preparative HPLC to afford 111 mg (74% yield) of the
desired compound. MS (ESI) m/z 752, (M+H").

Preparation of 5-S-amino-6-(4-benzyloxy-phenyl)-1-(4-cyclohexyl-4-[1,2,4]triazol-1-
ylmethyl-piperidin-1-yl)-2-R-(4-fluoro-benzyl)-hexan-1-one (51): A ready-to-use solution of
trifluoroacetic acid:methylene chloride:water (1:1:0.1, 6 mL) is added to [1-S-(4-benzyloxy-
benzyl)-S-(4—cyc10hexy1—4—[1,2,4]triazol—l—ylmethy1~piperidin—1—yl)~4—R-(4-ﬂu0ro—benzy1)—5—oxo—
pentyl]-carbamic acid tert-butyl ester (100 mg, 0.13 mmol), and the reaction mixture is stirred
for 0.5-1.0 hour. The mixture is concentrated under reduced pressure and then partitioned between
ethyl acetate and aqueous sodium bicarbonate. The organic layer is separated and concentrated

under reduced pressure. The crude material is used without further purification.

Preparation of N-[1-S-(4-benzyloxy-benzyl)-5-(4-cyclohexyl-4-[1,2,4]triazol-1-
ylmethyl-piperidin-1-yl)-4-R-(4-ﬂuoro—benzyl)-5-oxo-pentyl]-acetamide (52): To achilled (0
°C) solution of the 5-S-amino-6-(4-benzyloxy-pbenyl)-1-(4-cyclohexyl-4-[1,2,4]triazol-1-
ylmethyl-piperidin-1-y1)-2-R-(4-fluoro-benzyl)-hexan-1-one, 51, and triethylamine (54 OL, 0.39
mmol) in methanol (5 mL) is added acetic anhydride (39 DL, 0.41 mmol) dropwise. The mixture

is stirred for one hour at room temperature. The excess triethylamine, acetic anhydride and
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wherein either R* and R® or R* and R*® are taken together to form a carbonyl unit. The
following are non-limiting examples which particularly point out examples of compounds

comprising the second aspect of Category II analogs.

Compounds wherein R* and R™ are each hydrogen, j is equal to 1; k is equal to 0 said

compounds having the formula:
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Reagents and conditi ons:
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i n-4-vyl

i rdazol - 1-yl

- CONH( 320 4-fl uorophenyl
02CI 13 Br
reflux 2 hr.

pi peri di n-4-yl
- CONHCH3 319 4-f | uor ophenyl
I rdazol - 1-yl
C02CF43 C02Cl -3 54
| CO2CH3 b F/ O
and conditions: (b) |ypozyne,

benzyl alcohol; 40 C 18 hr. 1\ F — r¥ C CO2H
wherein R, R* and Q are defined herein below in Table V.
TABLEV
No. R R* w! Q
261 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl -COH
262 4-chlorophenyl [1,2,4]triazol-1-yl cyclobexyl -CONH;
263 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl -CONHCH;3
264 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl -CONH(CHjs)2
265 4-chlorophenyl [1,2,4]triazol-1-yl cyclohexyl -CONHSO,CHj3
266 4-chlorophenyl 2H. ;tetrazol—S -yl cyclohexyl -CO.H
267 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl -CONH;
268 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl -CONHCH;3
269 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl -CONH(CHjs),
270 4-chlorophenyl 2H-tetrazol-5-yl cyclohexyl -CONHSO,CHj3
271 4-chlorophenyl imdazol-1-yl cyclohexyl -COH
272 4-~chlorophenyl imdazol-1-yl cyclohexyl -CONH;
273 4-chlorophenyl imdazol-1-yl cyclohexyl -CONHCH;
274 4-~chlorophenyl imdazol-1-yl cyclohexyl -CONH(CHs),
275 4-~chlorophenyl imdazol-1-yl cyclohexyl -CONHSO,CHj3
276 4~fluorophenyl [1,2,4]triazol-1-yl cyclohexyl -COH
277 4-fluorophenyl [1,2,4]triazol-1-y1 cyclohexyl -CONH,
278 4-fluorophenyl [1,2,4]triazol-1-y1 cyclohexyl -CONHCH;
279 4-fluorophenyl [1,2,4]triazol-1-yl cyclohexyl -CONH(CHjs)2
280 4-fluorophenyl [1,2,4]triazol-1-yl cyclohexyl -CONHSO,CH3
281 4-fluorophenyl 2H-tetrazol-5-yl cyclohexyl -CO.H
282 4-fluorophenyl 2H-tetrazol-5-yl cyclohexyl -CONH,

4-f | uor ophenyl
2Htetrazol - 5-yl
pi peri din-4-yl
- CONHSO2CH3




CO2CH3 C02CFb 55 56 Reagents and conditions: (c) 5% Pd/ C, hexane/tol uene;
A. WD 03/093234 PCT/ US03/11536 65 HF CO2CH3 N O F/ I CO2H + d N~ N

CO2CH3 N %6 0Bl093284 ON 57 Reagents and conditions: (d) HOBPCTNSW/IEBRC ; rt
18 hr. F/ | C2CH3 F/ | CR2H p e NN NNNNNS57 58 Reagents and

conditions: (e) LiOH, THF/ H20; rt 18 hr. / 0O 2HH H2N,,r Ot \ I p 30 NN

N/ /N~ N- \NNN 58 59 Reagents and conditions: (f) ethane

1,1-diam ne, EDCI, NMM HOBt; rt 12 hr. EXAMPLE 5

N (AT T OIS, [, el | CONACE
284 4-fluorophenyl ' |  2H-tetrazol-3-yl~ |  cyclohexyl -CONH(CHs),
285 4-fluorophenyl 2H-tetrazol-5-yl cyclohexyl -CONHSO,CHs
286 4-fluorophenyl imdazol-1-yl cyclohexyl -COH
287 4-fluorophenyl imdazol-1-yl cyclohexyl -CONH;
288 4-fluorophenyl imdazol-1-yl cyclohexyl -CONHCH;
289 4-fluorophenyl imdazol-1-yl cyclohexyl -CONH(CHzs),
290 4-fluorophenyl imdazol-1-yl cyclohexyl -CONHSO,CHs3
291 4-chlorophenyl [1,2,4]triazol-1-y1 piperidin-4-yl -COH
292 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-4-yl -CONH,
293 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-4-yl -CONHCH;
294 4-chlorophenyl [1,2,4]triazol-1-yl piperidin-4-yl -CONH(CHsj),
295 4-chlorophenyl [1,2,4]triazol-1-yl piperidin—4—y1 -CONHSO,CHj3
296 4-chlorophenyl 2H-tetrazol-5-yl piperidin-4-yl -COH
297 4-chlorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONH,
298 4-chlorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONHCH;
299 4-chlorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONH(CHs;)2
300 4-chlorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONHSO,CHj;
301 4-chlorophenyl imdazol-1-yl piperidin-4-yl -COH
302 4-chlorophenyl imdazol-1-yl piperidin-4-yl -CONH;
303 4-chlorophenyl imdazol-1-yl piperidin-4-yl -CONHCH;3
304 4;chloropheny1 imdazol-1-yl piperidin-4-yl -CONH(CH;3),
305 4-chlorophenyl imdazol-1-yl piperidin-4-yl -CONHSO,CH;
306 4-fluorophenyl [1,2,4]triazol-1-yl piperidin-4-yl -CO.H
307 4-fluorophenyl [1,2,4]triazol-1-yl piperidin-4-yl -CONH,
308 4-fluorophenyl [1,2,4]triazol-1-y] piperidin-4-yl -CONHCH;
309 4-fluorophenyl [1,2,4]triazol-1-yl piperidin-4-yl ~-CONH(CHj3)2
310 4-fluorophenyl [1,2,4]triazol-1-y1 piperidin-4-yl -CONHSO,CHs
311 4-fluorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CO.H
312 ' 4-fluorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONH;
313 4-flnorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONHCHj;
314 4-fluorophenyl 2H-tetrazol-5-yl piperidin-4-yl -CONH(CHj3).
315 4-fluorophenyl 2H-tetrazol-5-y1 piperidin-4-yl -CONHSO,CHs




fl uor obenzyl ) - 3- oxo- propi onam de (59) WD 03/093234 PCT/ US03/ 11536 66
Preparation of 2-(4-fluorobenzyl)-malonic acid dinmethyl ester (54): To a
sol uti on wb 03asdrg4dr ous net hanol (250 nil) is added sodi umpPeEtEsh3/(B3875 ¢,
0.125 nol) piecewise until the evolug4on of gas has deceased. D nethyl
mal onate (16.5 g, 0.125 nol) is added dropwi se and the mxture is stirred
for 30 mnutes. 4-Fluoro benzyl bromde (23.8 g, 0.126 nol) is added
dropwise, and the reaction is refluxed for 2 hour. The majority of the
sol vent| i $16 enpvddlusrghenyl a¢uum indngdl-13gueoys pifedidihsti-gdded. IgpSorugion is
extracwdﬁu}th G‘Z"“?r ”"i?d and—the—solventl rempved 1nl vacuo
Distilllatiop of FRECEPREST nht er i EXa%hda) r eduBirigipdsdune prePiNdes t he
desi red cobpound4-biophenys YISed iwdbRRuUL] T UT (NS, RBRLIALICATT ORoNECERaT @t i on
|_ester (55):

of 2-(4FHtuere Cﬁ)’”! y—palenlc—acid benzyl egqter nethy )
Li pozy ? Y 0 p) fiofontendl + & a serroloul of 2- pPrefidindridbenz¢ONHigHOni ¢ aci d
di met hyl ! '

8xi er{ B4luorobfenVt #. 7 B benzyl Aot T(Z~9ants Agrhexane
(30 mM.}~—Fhe-s |cpen&Logn |9Q :hakgjilmgjg%)l ggp C a%)i elg%%ql}gm [A?ql\g‘}!sq& ours the
reaction is filtered, the solvent is renoved in vacuo and the crude
product purified over silica to afford the desired product which is used
wi thout further purification. Preparation of 2-(4-fluorobenzyl)-nmalonic
acid nononet hyl ester (56): 5% Pd/C (64 ng) is added to a sol ution of
2- (4-f1 uorobenxs| ) _«al oni c acigq%%gzyl estergmetyl ester, 55, (126 ny,
0.4 mol) in 1:1 ] ane/tolyenfs nila) . Hydrpgenati ¢i¥=¢% carri ed out at
RT until starting eriBal is g@@ngd. The c@ (S renoved by
filtration, and the solvent renoved I n vacuo to ~af ford ®©debdesi red product
which is used without further purification. Preparation of
3-(4-cyl cohexyl -4-[1,2,4]triazol -1-yl met hyl - pi peri dsan-1-yl)-2-(4-
fl uor obenzyl ) - 3- 0X0- PRERLAL] i r 7). To a solution of
2- (4-fluoro-benzyl) - nggg%??ﬁg%ﬁ%g%gﬁ%ggéﬁgﬁkgg%égf%gG,(47.5 ng, 0.21
mmol ), 4-cyclohexyl-4-[1,2,4]triazol-1- ylnethyl-piperidine, 18, (50 ng,
0.20 mmol ), 1-hydroxybenzotriazole (54 ng, 0.40 mmol), 4-_gethyl norpholine
(88 1, 0.80 nmolF, iﬂ N, N-di net hyl formam de (7 nl) i 1-(3-

di met hyl ami nopr opyl et h§PLHr bodi ibmi_deF . rgl ) The reaction
m xture is stirred ey night and then aqu pni um chl ori de i s added.
The reaction is extracted wi t%°Et hyl acet aker~and rgani cs are
separated dried over sodiumsulfate, filtered and contehtrated under
reduced pressure. The crde product is purified by preparative HPLC to
afford the desired conmpound. WO 03/ 093234 PCT/%8S03/ 11536

Reagents and conditions: (b) lypozyme, benzyl alcohol; 40 °C 18 hr.

CO.CHy

55 56

F
c CO,H
e

CO,CHy

Reagents and conditions: (c) 5% Pd/C, hexane/toluene; rt.



67 Preparation of
3-(4-cyl cohexyl-4-[1,2,4]triazol -1-yl met hyl -pi peridin-1-yl)-2-(4-

f | uor oberwlopAB28K0- propi oni ¢ acid (58): To a sol uti on of PCT/US03/11536
3-(4-cyl cohexyl -4-[1, 2,4]triazol-1- g5

yl met hyl - pi peridin-1-yl)-2-(4-fluorobenzyl)-3-o0xo-propionic acid nethyl
ester, 57, (456 ng, 1 mol) in THF/ H20O (2:1) at RT is added LIiCH (1.5
equiv.). The reaction is stirred at RT until the starting material is
consuned. The solvent is renmoved!in vacuo, ard phe residye is purified by
reverse phase HPLC to provide th& desired prod Pre-a?a i on of

N-( 1- Ami nb 3- {4 cycl ohex -4-[1,2,4htriaz Bt byl -

pi peridin-1 -(4(%Fuorobenz 3

3-(4-cyl cohex CO,CH
4-[1,2,4]triazol - 1- yl 8t Ryl -

¢t i 1, |)-2- (4-f 1 uor abengzyl ) - 3- 0x0- pr opi o
nic acid, 58, (442 ny, 1 D and et hane 1, 1-di am ne m, Nl nmmol ) i s
added 1-hydroxy-ben®btriazole (48.3 ng, 1.1 nmol), t hy+Npr ghol i ne (176
O, 1.6 mol) in N, N-dinethylformamde (10 nL). 1-(
Di net hyl am nopropyl ) - 3-et hyl carbodi i m de (200 ng, 1. mml ) is then added
and the reaction is stirred at roomtenperature for 12gaours then poured
into a mxture of water/CH2C12. The organic Iﬁger i S separated, dried and
concentrated to af f Reagenss endisgedipons(dEHORANMM; BDGhifi Bitéd by reverse phase
HPLC to provide the desired product. For Category Il conpounds, other
suitable R2 unlts i ncl ude - NHC( NH)NH2 - NHC(C»NHZ - NHC( =NCH3) NH2, or

- NHC( NCN)NHN[Q BL supbabl e Q uni t s ~peude esHnol i nyl, isoquinolinyl,
i ndol yl, tetrahydr nollnyl t et rahydr od Qui npl i nyl, |n1dazolyl, and
triazonI. For the e~hdex J can be 0, 1, or
2. FORMULATI ONS The presen i nvention al so relatesyto conpositions or
formul ati ons which conpri ge the nelanocortin recj | i gands according to
the present invention. Inlgeneral, the conpositioks o he present

i nvention conprise: ecbﬁvﬁ anount of onpe moreirel anocortin
receptor |igands accor Nthpresent I € on; d_k) one or nore
pharmaceutically accep b exci plents. The coypogitions of this invention
are typically provided rmunit dosage form For ~the purposes of the
present invention the terms?unit dosage fornt is defined herein as
conprising an effective anou t f, oon ] ortin receptor

li gands. The conposiEi&sRs g%gﬁ% iﬁ&@ﬁg*%ﬁggghtain in one

enbodi ment fromabout 1 ng to about 750 ng of one or nore nel anocortin
receptor ligands, while in other enbodinents thq42 03/ 093234

PCT/ US03/ 11536

59
Reagents and conditions: (f) ethane 1,1-diamine, EDCI, NMM, HOBt; rt 12 hr.

EXAMPLE 5
N-(1-Aminoethyl)-3-(4-cyclohexyl-4-[1,2.4]triazol-1-ylmethyl-piperidin-1-yl-2-(4-

fluorobenzyl)-3-oxo-propionamide (59)




68 conpositions conprise fromabout 3 nig to about 500 ng, or from about 5
ng to about 300 ng respectively. For the purposes of the present invention
t he ter mwexgiopi2zent " and "carrier" are used i nterchangealplCy/ushs/oisghout the
description of the present invention gid said terns are defined herein as,
"ingredients which are used in the practice of fornulating a safe and
effective pharmaceutical conposition.” The formulator wll understand that
excipients are used prinmarily to serve in delivering a safe, stable, and
functional pharmaceutical, serving not only as part of the overall vehicle

for deliver al s ans for achievjing effective absorptiaon by the

reci pi ent of Si)tr uagraattl: nl@gﬁitﬁ'ﬁ@&f’@'ﬁ)ﬁmalﬂﬂméﬁ‘gidlﬂf‘%m’l"ﬁ'&?@"i)ﬂ foaselglian s sinpl e

and di r etlydasis beihmgpl &50inierit added $odfum BEIRAD.87EX 0 25 M) AseWredndlgiei N May be

part of H_stabi,lizin yste r coating to insure delivery of the

i ngr edi g?ﬁ@“’é‘ oF By é“?%%‘?sfbb'ﬂ%ﬁm étei(&r%l%al%?m@éﬁadél?% gropyise anddhant age

of the fgtretihgired frpourinigesod-Ritgo perRFGRmilOLsBtd, 0N26A¥E i MELHEFWige! | ul ar

pot ency r macoki net i roperties,. .as |1 as _ inproved oral

bi oavai F‘%Cgﬁ%?f g?‘%m et o %%@Wlé’é“yd’ff the sl B wOYH WHETO AR B e s

phar mac egitebesdlIClyis alded pTirbRitio ekirced wsth@HGL) apa) 8fYt $e teheRinaEESugars,
sorbitol,. mannitol; starches,

inter al]j se, .glucqgse and sucrose, )

i nter alknlk%,b' iggsﬁfrll&g{l% ¢ Cﬁlﬁﬁmﬁﬁflgt ‘81%51? ‘?‘t?ﬁd PIESSe RFQyades thedlesixed corspqupdit i ves,
i nter  ahich s wedwithmuc furthedpprigitdiiyh. cel | ul ose, ethyl cellul ose, and nethyl
cel lul ose; powdered tragacanth; malt; gelatin; talc; solid l[ubricants,
such as stearic acid and nagnesi um stearate; vegetable oils, propylene

gl yc;)l ] yCFl‘dplal_rat’mn?f M-ﬂ?bﬂ‘wéllﬁ@ﬁdﬂﬂyﬁ_@béid ia&@m Ts@érq%lghjta ef¥el é{spwet ting t
agents ri can inter. alia, sodiumlauryl sulfate; coloring agents;
flavori ﬁ%g%neeﬁ@-é’ ;gS{sa fegip ﬁ@aﬁﬁoé‘rﬁfgj@%é‘?’é? syl malonic g it seter, 54,

pr eser vélt0, W&snmgly amigensyll alechoeX Einl) in96%R0{30 93| TREsus AN oPRThAES at 45andar d
phar mace%&&ﬁ fo%r%tléulgglon t%}echnj ﬁ”sgtﬁ are di sclosed in_Rem ngton's

Phar maceiti cal P'Sei e es U RHek M sitiery: Bo iRivms remeed i vapyp and|thy est

edi t i oncradprBbpt puttiticdinekr siRtDo@ftrdPheighsiRell protREdwhidk 66ld vRekketmndNY, 1991.
Dosage Lg{fggﬁolﬁseful for making the conpositions of the present invention
or which are conpatible with the methods of use as described herein bel ow
are described in the followng references, all incorporated by reference

16v6) - Li ebePTRRRpHaf £kl e oLy Rommtshrester G006 FORbGD) | and
Ansel , mgyis pdiddictd Ohution oPhed-fiwe ctthkyd Rina DS A9 bdray INteLfletifli kieQB5 (1876) . The

present_inventiQn further, rel a@s t Oﬁfé{ rms of the present conpounds, which
under nr%%;b rﬁﬁi‘ mﬁﬁ Frna{n‘&lé?xaﬂfl Eﬂi‘?Pe il | %O%W%?‘b‘fs sFiechout doRb patil siggingr el ease
t he compgourdss cdesioded bEhk catalyst is removed by filtration, and the solvent removed in vacuo to

afford the desired product which is used without further purification.

Preparation of 3-(4-cylcohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-yl)-2-(4-
fluorobenzyl)-3-oxo-propionic acifl methyl ester (§7): To a solution of 2-(4-fluoro-benzyl)-
malonic acid monomethyl ester, 56, (47.5 mg, 0.21 mmol), 4-cyclohexyl-4-[1,2,4]triazol-1-
ylmethyl-piperidine, 18, (50 mg, 0.20 mmol), 1-hydroxybenzotriazole (54 mg, 0.40 mmol), 4-
methylmorpholine (88 01, 0.80 mmol) in N,N-dimethylformamide (7 mL) is added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (50 mg, 0.26 mmol). The reaction mixture is stirred
overnight and then aqueous ammonium chloride is added. The reaction is extracted with ethyl
acetate, and the organics are separated dried over sodium sulfate, filtered and concentrated under

reduced pressure. The crude product is purified by preparative HPLC to afford the desired

compound.



herein. One iteration of this aspect includes the pharmaceutically
acceptabl e salts of the anal ogs described herein. The fornulator, for the
pur poses whogosati bility with delivery node, WO 03/ 093232CPUTR0BG3¢ 11536
69 excipients, and the |ike, can selggt one salt formof the present

anal ogs over another since the conpounds thenselves are the active species
which mtigate the di sease processes described herein. Related to this
aspect are the various precursor or "pro-drug"” forms of the anal ogs of the

present i nvepgepMatioh bf 3ediciéhdeddr[al4firiagolflomeihal-piptiidincoyipdhds of the
present_invention as a .chem. sheci es. whi itself is.not a melanocortin
recept oﬂ“‘?rf"@"éﬁ&l)'g' Xﬁ'@§%‘?’?rﬂgﬁ“§§%‘i oa Cglfhoflr?g?'@}iaylmg‘?@'lﬁ# %\945%11@’ Zoﬁe present
anal ogsymlihghpipdiidim-tiel)i2v@rfRdrdbenzy DS -dxogyopidniceachiunathyl ested) 5T 14456 el wi | |
undergo a chem react i cat t nor mal fupctj of ..t he body,
ppRRilgs vateeai ot SRR R 6 G T b SRR R e
react i oftartify RaSING dofAsinpd! HittsoRa@lingmovedin adcherandthevesidne issakitled iyr o- dr ug”
formmay cross t ﬁé)l ood/.CPrEi(g b%{ri(fr bef ore undergoing a change which

r el ease S HHPHE SO ACG BEESTEPPnd in its active form The term
"pro-drug” relates to these species which are converted in vivo to the
active pharnaceutical T Th r t,lnaventio o relates to
a method f or PreBAtatign of M@glﬂéfhj?’é 4%&3‘%&2@?&’#‘“?%3%&&? &Lﬁ/c 3 or MC-4,
medi at egipeidiaEf20@dmhiorsbeh eyl BP-oLs-propibubhmided 59y Mval miatrdifSe@dsgiolexyl-

condi ti sai d nmet hqd. conpr.i Si step of, adm ni.st.eri. t human or
hi gher triaz '1'?élfqgg’é’{'P‘Pg&g‘?fzﬁﬂgz'@%ﬁﬁm&?8‘%%13???’50%01’6%1&%??&;??fégdbzﬁm 'or nore
of the mehameesthis I,Bé@RiR60 ngdndsol) Baddsddi-ngrdxg-tehetrpizels €485 hgvent i on.
Because th | anocorti.n tor |igan f th resent. i nwention can be
del i ver E‘Bloﬁnge eg‘wﬁlﬁﬁéﬁéﬁﬁ‘ ﬁ'BPEnQ?)HB ’ ﬁ e%?ﬁfé)ggq‘mg%ptor“g}rs ' éa(?l be

achi eveDimdiBlfnihdacpyDrEettylcRBEntdeal® 8@ M1 .0denmdtpd uheataddbdaind thaesasttme ti me.
Non-limting exanpl es of djseases which are affecte n oni st or
agoni st BRHFEAt & V‘B?ré@retdflﬁ‘éﬁ%’@-u%‘ thp P%P‘il“?"e%‘@ﬂ?‘gfi ?P%%éré(?ﬁ C%alrr%g ot her body
wei ght  o@hfonteiSsepirtegdriad il condatfyd ta affod acack @xidact witi¢h it pirifigd bje

mel anocortin rec té>r I i\g@ntgsdof (tlge resent invention will therefore

af f ect 56‘%?1?*@?%}% tpreddetle deggpredpradnck ot es, conditions, or syndromes
resulting frombody weight disorders, inter alia, insulin resistance,

gl ucose intglerance, Type-2 diabet, | 1jtu C a tery di sease,

el evat ed bl og?f (:5’?6@891}? %%/IBPOHWE?‘F%WE’?%WEWﬁ 1?%‘?‘%‘2‘@%&@%@? (e.g.,
endonet NH(O)NEB[ WHE(ENCBNH,AdT,-NHCEasTN) NEING,t aititer suigiblel @lnsd detude col on) ,
menstrual, irregularities, hirsuti dnfertili . gal | bl adde i.sease,
restri cypmy} ?fﬁ‘é}‘“&‘?l@@a?g?lyg Fe§§b§%8&y§6Wa¥Y%§41%@WP ﬁ?yﬁl‘tlfn%d,razogﬂdan

t hr onbogpbélll Folhs 6 &spect of Category II the index j can be 0, 1, or 2.

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.

The compositions of this invention are typically provided in unit dosage form. For
the purposes of the present invention the term “unit dosage form” is defined herein as
comprising an effective amount of one or more melanocortin receptor ligands. The
compositions of the present invention contain in one embodiment from about 1 mg to about

750 mg of one or more melanocortin receptor ligands, while in other embodiments the



MC-3 and MC-4 receptor ligands are also effective in treating disorders
relating to behavior, nenory (including |earning), cardiovascul ar

functi on,wonBlogaraat i on, sepsis, cardi ogenic and hypovol e®Ce/tsh®cisie sexual
dysfunction, penile erection, nuscleggtrophy, nerve growh and repair,
intrauterine fetal gromh, and the |[ike. W 03/093234 PCT/ US03/ 11536 70
Al t hough the nel anocortin receptor |igands of the present invention are

di screte chemical entities, the method of delivery or the nethod of use

nmay be ganfds@idnybdhipradk T sout allgao dbdig 50@iek] seftym Sy 6118y tofaboutexanpl e, a
drug delivery technfé(que useful for the conpounds of the present invention
is the eWHPEEPIEHeF the conpound to an active nol ecul e capabl e of being

transported Férhﬁ@pl@fbsas &Fini ﬁ@eﬁl&ﬂweﬂtﬁfnrthﬁém( sgeipRn) and‘@lkyi ©e ud V. |

Phar maceuti cal Resear 1395- 1406 fic

! o STeRbly Beotaa b e e o B SERdes e BRPESn ¢ o

f r agmenhgeigbs, Fmgteliehits indicA GRY @&@n&ﬁ@%ﬁ&’dff&ﬁfu%ﬁghhk&e bldogtictbeai n barri er

(Fukuta, M et _al. Pharpaceutical Res., Vol. 11, pp. 1681-1688 (1994)).

For genéli‘aé‘PaCF\ét\‘Ha]e%?PBfm?"echnol ogi es for dr ug delivery suitable for the

Cormounds of Thél@rmﬁwteﬂMMdaﬁendZthalewplents Be Msed thaﬁlyac guittd ia dblivefResa , - Vol .
pp. 1395 1403 (1995) and Pardrid VWM. Phar Taxi.cql ., Vol. 71,

pp 3- 16pfe. ctpblond fiseppna ceytigal ¥h guly 8% P ﬂfﬁ‘é"g’é‘ﬁt"el}lﬁ?/@ﬁti on can be

eval uat QQWE@rbuﬁzflid & AGYeand OF adhieRINP bfectivdERSHGBINhSredipicnydfald dagvd nhi bi ti on

constants, and | C50 val ues can, b etﬁgta i ned hod chosen by the

b
f or mul afigFe: 16Rbnﬁ“1 PRl splerddipitas b "ﬁ}ls‘x?rﬂ@ﬁeﬂd’é. i) W-visible
subst r at Qi ¥ Be@B& M nA§ be Qﬁ%ﬂ 1 BTkt AMlizing shteriRel dfing thidsuredlelivegpdfitiate

P P
o) sl iy et Thrines LG8 ERuSURE [ BhesSTRY ™) "Ry 28,
assay a%o@ﬁﬁdsl e pré!;eﬁd ifventfondAde BHlovE deliBRE phi@ico rpheimadbkinetic popades, Mar ch
20, 2001. iyv) .accunul ati on 1%;ﬁ;second nmessenger el enents such as cAMP

descrlbéﬂwﬁkﬂsﬁﬁ‘éﬁﬁ“’%‘%"raﬁm"a Y-Bi ochem 226, 349-54, (1995). Each of the

above citati Sgs-linstidgtxhmpledoiebs@intes Mhich@hescenRee phirtbitiMifhcaphblyi ty (in
vitro pre-screening) can be eval uated ls var| o thods E qun in the
art. FoPX‘%&%{ﬁ%ﬂré"mﬁ%‘&@iﬁF@Ff‘é’iﬁlﬁreé‘fga’fsh@’eé@%%t b‘é?r“ﬁé‘? SERNP 585 descr i bed

in mannitol; starches, inter alia, corn starch and potato starch; cellulose and its derivatives, inter
alia, sodium carboxymethyl cellulose, ethyl cellulose, and methy] 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 buiffers.

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,
1979); Lieberman et al., Pharmaceutical Dosage Forms: Tablets (1981); and Ansel,
Introduction to Pharmaceutical Dosage Forms 2d Edition (1976).

The present invention further relates to forms of the present compounds, which under
normal human or higher mammalian physiological conditions, release the compounds described
herein. One iteration of this aspect includes the pharmaceutically acceptable salts of the analogs

described herein. The formulator, for the purposes of compatibility with delivery mode,



citation (iv) above, evaluation by Cytosensor M crophysioneter techniques
(Boyfield et al. 1996), or by using the conmpounds of the invention alone,
or in comyprawdxes with natural or synthetic MSH pepti desPCThSovorspounds of
the present invention will interact pgeferentially (i.e., selectively) to
MC-4 and/or MC-3, relative to the other nelanocortin receptors. Selectivity
Is particularly inportant when the conpounds are adm nistered to humans or
other animals, to minimze the W 03/093234 PCT/US03/11536 71 number of

si de Efefﬁ@zeﬁtsﬁeﬁxgﬂ%ilﬂ:b,éﬂirﬁwﬂédﬂoﬁdwlt formabfithe ipstsera thadogs oMZ-aBotME-sihcsbbect i vity of
a conpound is define rei.n as th rat the EC50 of ound for
Rl Rl R T S R o T Lot
(EC50- Megrety. /| MC-4 (EC50- MC-4) receptor t he EC50 val ues bei ng neasured as

descri bed abhove. e for rrul are as fol I =

[ EC50- MC- 1] Fel¢t @d@&“ﬁ@’éﬁm > P9 Pé%cﬁ“fs"f ‘%r PIO“UF/E%% i I"z\‘l‘gﬂ%’%&"@em— 4] For
t he pur;&es%ﬁﬁn@htxémat mﬁﬁB@dbEuablIB/te Ifdrtnﬁlﬁte&hd’@ﬁfppﬁrms of Ihg@naderﬁ mvaitnog)ls is defined
herein as _bein el ectj.ve r;rlent i oned

Fat o sz CEPe TR et Fpobd mebEet o SatiE RO F iR RES P PBA TR
met hodsare @im€ @ﬂfﬁ@ﬁrbiehﬂﬂﬁloghwmcw ahetaleligeratto Itl&&&)ﬂy afxohutmah @0 highentmiakmaf or  yet

ot her enpodi nent res ent i o tivit s at | east
about 55U UDACTER ¥e§°t§’8f;i1 el@%f’d |nr?“5a F%n Suufi thOdX’t i’ %/érealf Dr the MC-4

r gcept O%nzyrﬂé's%ﬁ’esﬁﬂien thabmmcmmbd mﬂml stiid themnid dv&aatmeblemnguha patent snabig. | east
about 1 I n ot her [eat rren net hod ositions this value is at

| east aBbUETEBEY: iE e S TR EPSS ﬁﬂ%’go& 6?rtb %re WALEORET | nventi on

the sel ﬁﬁﬁge\/w}{léh fel‘éas%& the @ﬁ&ho@ﬁﬁt&ceﬁﬁ@hgand Vlﬁtmtlﬁﬂﬁﬁﬁ4TmWrﬂJ$&8ﬂﬂlg’53 6 72
What is clained is: npound, 9.2 enatl ric and _
di ast er¥® F‘I S5 SPIFEES éf’r}i‘tf 6F%°H¥P5téﬁf” "6"3It‘? 91 %\bvgé)}}?%?eél lgﬁl ts thereof, said
conpound having the formula: W RO N W W wherein Ris a substituted or
unsubsti tuted hydrocarbyl unit i/ﬁ:JT%(thegFUS%m the group consisting of:
The present invention also relates to a method for controlling one or more melanocortin
receptor, MC-3 or MC-4, mediated or melanocortin receptor modulated mammalian diseases or
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
syndro?hes 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,
gallbladder, colon), menstrual irregularities, hirsutism, infertility, gallbladder disease, restrictive
lung disease, sleep apnea, gout, osteoarthritis, and thromboembolic disease.
MC-3 and MC-4 receptor ligands are also effective in treating disorders relating to
behavior, memory (including learning), cardiovascular function, inflammation, sepsis, cardiogenic
and hypovolemic shock, sexual dysfunction, penile erection, muscle atrophy, nerve growth and

repair, intrauterine fetal growth, and the like.



a) non-aromatic carbocyclic rings; b) aromatic carbocyclic rings; c)
non-aromatic heterocyclic rings; and d) aromatic heterocyclic rings; Wis
a pendantwomBiozawvi ng the fornmula: -L---Q wherein Q is RgAUSgENSeE a
substituted or unsubstituted unit selgcted from i) Cl1-C22 |linear or
branched al kyl; ii) C2-C22 linear or branched al kenyl; iii) C2-C22 |inear
or branched al kynyl; iv) C3-Cl3 aromatic heterocyclic rings; v) C3-C8
non-aromati ¢ carbocyclic rings; vi) C6-Cl4 aromatic carbocyclic rings;
vii) Cl-C7 naithaughniethelatvedren ecspedriligands nfjhe prevdnt inyverf®n @k3limrerahtinical

het erocycl.ic rings; I.X) - 2nC(32R8' XX), - (CH2 N i d xxi)
- SO2R9; XI&’:S‘S% tﬁnﬁq@ddhﬁé?lb%@'n?(r%{ed%%m G PEL §’I’bel.(l: %%pd%&s‘?ﬁ %gg@%(%%nl near,
blr Enlc hedglivery sg3terhd. Fonbkaydple, a dfildelivEl2RInigaa dsefiil Xdrubeenipherde of the R9sens C1- C4
al kyl or enyl: the ipndex mis O or.2: L s a linkin [ avi ng
the. f or MIFHOM Vo tsmgpadret e Begisn it ol bl SRS AU 10
4b L_ Jthdough abidlagicbbetdrdske krgoiokdvic, BROURacasuttd Reseafch, Yol I2NRES( O) 2- ;
) - %9%'—\585 (1939)(}. AI slpéaﬁcrgxﬁlglﬁg ggns&tbl{eeg &%fcéupliglg &t thl ggmxpovﬁlncll 3t th or 1

invention to fragments of insulin to achieve transport across the blood brain barrier (Fukuta, M.,

et al. Pharmaceutical Res., Vol. 11, pp. 1681-1688 (1994)). For general reviews of technologies

for drug delivery suitable for the compounds of the invention see Zlokovic, B.V., Pharmaceutical

Res., Vol. 12, pp. 1395-1406 (1995) and Pardridge, WM, Pharmacol. Toxicol., Vol. 71, pp. 3-10
(1992).

PROCEDURES
The compounds of the present invention can be evaluated for efficacy, for example,
measurements of cytokine inhibition constants, K;, and ICsp 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
citation (iv) above, evaluation by Cytosensor Microphysjometer techniques (Boyfield et al. 1996),
or by using the compounds of the invention alone, or in combination with natural or synthetic
MSH-peptides.

The compounds of the present invention will interact preferentially (i.e., selectively) to
MC-4 and/or MC-3, relative to the other melanocortin receptors. Selectivity is particularly

important when the compounds are administered to humans or other animals, to minimize the



R3a, R3b, R4a, and R4b are each independently: i) hydrogen; ii) Cl1-C4

|l i near, branched, and cyclic alkyl; iii) -N(R6)2; iv) -NR6C(Y)R6; v) R3a
and R3b owORdavamtl R4b can be taken together to form a carPb@rysb3/ussé; and
vi) mxtures thereof; Yis -0-, -S-, ®0, =S, =NR6, =NOH, and m xtures
thereof; the index j is fromO to 3; the index kis fromO to 3; W is a
pendant unit having the formula: - (CH2)x- RL Rl is: i) hydrogen; ii)
C3-CS substituted or unsubstituted non-aromatic carbocyclic rings; iii)
C6- C14 swibdsy of sidedffeots assnsiatbd with theie ddminisiratione MGBDECY stleativity plgs; iv) Cl1- C7

substi t . ] - t] I L e Qr v) C3-C13
subst ¢ SyErd s RAHATHCh By T M SR BLAGBL LiME PR ) TS
from 0 {‘ECHAYICVWR) beer thegishgfitie aompburidaod thgMChd (BGe-Mi-3:/ MEFLECEME4) 5b] Y WO
03/ 0932 /1 . 714 | Sk 0 e L - -aromatic
car booy R 0% (ne B e Ringinkas [ dsTelibed WAL O todhs hd oS RBOR- 0 O

non- aronati ¢ het er ocycIME-3rselagiity =vECE3MC1 / EGnoddG-8] het er ocyclic rings;

vi) -C(Y)R6; vii) -C(Y)2Rs;
MC-4 selectivity = [ECso-MC-1]/ [ECso-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.



viii) -C(Y)N(R6)2; ix) -C(Y)NRGN(R6)2; x) -CN, xi) -CNO xili) _
-[AR)2]C(R)2; xiii) -N(R6)2; Xxiv) -NR6CN, xv) -NR6C(Y)R6; xvi)

- NR6C(Y)-NyB@pA9323kvi i) -NHN(R6)2; xviii) -NHOR6; xix) - NEBT/USRX)1S3NO2;
xxi) -OR6; xxii) -QOCN, xxiii) -OCF3,5y0CC13, -0OCBr3; xxiv) -F, -d, -Br,

-1, and m xtures thereof; xxv) -SCN, xxvi) -S03M xxvii) -OSBM  xxviii)
-SOZN( R6) 2; xxix) -S02R6; xxx) -[C(R6)2]nP(O (O0R6) R6; xxxi) -[C(Re6)2J
P(O(OR6)2; xxxii) and m xtures thereof; R5' and R5b are each hydrogen, or

Rya andmﬁbisataﬂnedak,en together to forma carbonyl unit; Y is the sane as
near nched or cyclic alkyl, C2-C4 WO

above,; dr oge

03/ 093234 P %gﬁ’ﬁgﬁ%@%mﬁ%“ F’i“r‘u‘8‘é‘?maﬁnﬁégﬁ\§@1°fﬁ%ﬂ¢&@’éw and pparmagegtically ON,  and
m xt ures thelaa(ef)tablh/bal'stﬁw@f,&@&loﬁlﬁouﬁdﬁﬁ/ﬁﬂgthéfbhﬂill@.g cation; the index y is
fromO to 10. 2. A conpound according to Claiml wherein Ris a substituted

or unsubstituted aryl unit
Ao

N

wh 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; and
d) aromatic heterocyclic rings;

W is a pendant unit having the formula:

—L—Q
wherein Q is hydrogen or a substituted or unsubstituted unit selected from:
i) C;-Cy;, linear or branched alkyl;
ii) C,-Cy, linear or branched alkenyl;
iii) C2-Cy, linear or branched alkynyl;

iv) C5-Cy3 aromatic heterocyclic rings;
V) Cs-Cs non-aromatic carbocyclic rings;
vi) Cs-C4 aromatic carbocyclic rings;

vii) C;-C; non-aromatic heterocyclic rings;

viii)  C3-Cy3 aromatic heterocyclic rings;

Xix)  ~(CHp)nCORY;

xx)  ~(CHp)uC(O)N(R®); and

xxi)  -SO.R%

each R®is hydrogen; substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl; -
OH; -SO,R’, and mixtures thereof; R’ is C;-C, alkyl or phenyl; the index m is 0, 1, or 2;
L is a linking group having the formula:



selected fromthe group consisting of phenyl, 4-fluorophenyl,

4- chor ophenyl, 4- hydroxyphenyl, 4-nethyl phenyl 1-naphthyl, 2-naphthyl,
napht hal emob3gharet hyl , napht hal en- 2-yl et hyl , PCT/US03/11536

1- hydr oxynapht hal en- 2-yl met hyl , qui nokgnyl, isoquinolinyl,

t et rahydroqui nol i nyl, tetrahydroisoquinolinyl, thiophenyl, furanyl,

oxazol yl, thiazolyl, pyrrolyl, and pyridinyl. 3. A conpound according to
Claim1 wherein Qis a substituted or unsubstituted fused ring heterocycle
conpri sing one nitrogen atom sai d rheteyocycle sehected fromMWMN N H M or
4. A conpound according to Claim1 Rffefein Q iR¥2q substituted or
unsubstituted fused ring heterocyc e ?ﬁarlsﬂng two nitrogen atons, said
het erocycl e selected from A) 6- gs ving the formula: NN)I ~ |
N '\ \ N\N B) 5-nenber rings aﬂ@m t he (f el a: WO 03/ 093234
PCT/U803/11536 76 i) thiazolyl, met-hyl t hitlazolyl, 4-mentylthiazolyl,
5nthtma Hmfomma (> NHBC NN ~~--CH3 \> S SH3CS
ii) 1,3, 4- th| ﬁ%q%om@eg@phwmzfmgqf t hi adi azol yl havi ng the fornul a:

N-- N NON ~~1)CH34NE%QC&+|) 1,2,5-thiadiazolyl, 3-methyl-1,2,5-thiadiazolyl

havi ng t he fornuIaS«»E%S_and

iii) mixtures thereof;

the index wis O or 1;

R® R®, R*, and R® are each independently:

i) hydrogen;

ii) C1-Cy linear, branched, and cyclic alkyl;

i)  -NR%

iv)  -NR°C(Y)R,

V) R* and R™ or R* and R® can be taken together to form a carbonyl unit; and
vi) mixtures thereof;

Y is -O—, ~S—, =0, =S, =NR®, =NOH, and mixtures thereof; the index j is from O to 3; the
index k is from 0 to 3;

W' is a pendant unit having the formula:

— (CHa)x—

R'is
i) hydrogen;
1i) G5-C; substituted or unsubstituted non-aromatic carbocyclic rings;
1ii) Cs-Cy4 substituted or unsubstituted aromatic carbocyclic rings;
iv) C;-C; substituted or unsubstituted non-aromatic heterocyclic rings; or
v) C5-Cy3 substituted or unsubstituted aromatic heterocyclic rings;
the index x is from 0 to 10;
W?isa pendant unit having the formula:

RSa

clz R

I



N~ ~S-Siv) oxazolyl, 2-nethyloxazolyl, 4-nethyloxazolyl,

5-net hyl oxazolyl having the formula: NNH3 NN \>CH3\> O 0 0 0 H3C
v) i m dazwbyB/09R3set hyl i m dazol yl, 5-nethylim dazol yl havipeg/ush&1156¢ nul a:
NNN \>~>-CH3\> NNHCNHHHy,4 vi) 5-nmethyl -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 formnul a:
N-~NNCH3 CH3 NH2 0 OO wii) 1,2-dihydro[1,2,4]triazol -3-one-1-yl,
2-methyl -1, 2-di hydro[ 1, 2,4]triazol - 3-one-5-yl, having the fornmula: NN : ~
>= 0 N, N NRUig#f H CH3 WD 03/093234 PCT/ US03/ 11536 77 Vi i i)

oxazol i di n- 2 pne- 4, 4- di met hyl oxazol i di n-2-one-3-yl; imdazolidin-
2-one-1-yl; rret hﬁrlogn dazol i di n-2-one-1-yl, having the forrrul a:. CH3 CH3
nNH r\0 O | llN- Cla3- Cghdomarofnaﬁd: @rocfOrings ) 2- et hyl -1, 3, 4- oxadi azol yl ,

2-am no-1, 3, 41 oxan %14 aerauc ca.t(boéle-lcrlngS

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

vi)  -C(Y)RY

vii)  -C(Y).R";

vil)  -C(Y)NR®)y;
ix)  -C(Y)NR®NR®):;
X) -CN;

xi) -CNO;

xi)  -[CRNICR);
xit)  -NR®,;

xiv)  -NR®CN; ,
xv)  -NR°C(Y)RS
xvi)  -NR°C(Y)N(R®),:
xvii)  -NHN(R%),;
xviii) -NHORS;

Xix) -NCS;
XX) -NO,;
xxi)  -ORS
xxii) -OCN;

xxiii) -OCF;, -OCCls, -OCBr3;
xxiv) -F, -Cl, -Br, -1, and mixtures thereof;
xxv) -SCN;

xxvi) -SO:M;

xxvii) -0OSOsM;

xxviii) -SON(R®),;

xxix) -SORS

xxx)  -[CR"):1P(O)ORR’;

xxxd) - [C(R)21P(O)(OR )3

xxxii) and mixtures thereof:

R™ and R are each hydrogen, or R™ and R are taken together to form a carbonyl unit;

Y is the same as above; R®is hydrogen, C;-C, linear, branched or cyclic alkyl, C,-C,



di met hyl am no) -1, 3, 4-oxadi azolyl, having the formula: N, N CH3 N, N - NH,
N~ NN/CH3 OOOCH3 x) triazoles having the formula: NNON N- N\> N
and xi) wetmsagnbe having the formula: NN\ N R6 N 5. APComsoyn$36
according to any of Clains 1-4 whereig L is a linking unit selected from
the group consisting of. HHHCH3 Q-3 HCH3 1 CCCCCCCGC HHHH
HHCH3B HI CFACFb HCFS CNH CH3 CH{3 -U U -GG -(,-CGC -GC HCRH
Cl-3 CF3 C3 CH3 CF3 WD 03/093234 PCT/ US03/ 11536 78 H NH?- H NHCOCH3 H
NHCH3 O H Clifgafalkengt, Galged, -OFL, ENGL, FCN dnd Imhixthtebthetebf; M INHDHo@nOr €sdt C- C  NH2
NH2 HNHHH H2N'C{NHO 0O 11 1) - S NH and - N\ SO 6. A conpound
accordlngto E5F"G aims 1-5 wherein W is a unit havi ng the formul a:

the index y is from O to 10.

2. A compound according to Claim 1 wherein R is a substituted or unsubstituted aryl unit
selected from the group consisting of phenyl, 4-flucrophenyl, 4-chlorophenyl, 4-
hydroxyphenyl, 4-methylphenyl 1-naphthyl, 2-naphthyl, naphthalen-1-ylmethyl,
naphthalen-2-ylmethyl, 1-hydroxynaphthalen-2-ylmethyl, quinolinyl, isoquinolinyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, thiophenyl, furanyl, oxazolyl, thiazolyl,
pyrrolyl, and pyridinyl.

3. A compound according to Claim 1 wherein Q is a substituted or unsubstituted fused ring

heterocycle comprising one nitrogen atom said heterocycle selected from
)

N8
N , X :

4. A compound according to Claim 1 wherein Q is a substituted or unsubstituted fused ring
heterocycle comprising two nitrogen atoms, said heterocycle selected from:

6-member rings having the formula:

%EJ%—@%—@%—E]

B) S-member rings having the formula:



-R1 or -CH2-R1 R1 units are substituted and unsubstituted carbocyclic rings
sel ected fromthe group consisting of cyclopropyl, cyclopentyl,

cycl ohexywp 03/09®e8hyl enecycl opentyl, cycloheptyl, thi ophem€2AB03/11536

pi peridin-4-yl, pyridin-2-yl, and norgholin-4-yl. 7. A conpound according
to any of Cains 1-6 wherein W2 has the fornula: ' - (CH2)y- R2 wherein
the index y is froml to 3; R2is and ester selected fromthe group
consisting of - C(O OCH3; -C(O OCH2CH3; -C(0O OCH2CH2CH3; - C( O OCH( CH3) 2;
C( O OCH2CH2CH2 CH3;i) - C( @hieXata CHnelhg g zotyCUGhaBHRAERBI TR thylthiazolyl having

C( O OCH2CH2CH( CHB) 2; ar{% %%OCHZ CH3)3 or an am de selected fromthe
group consisting of - ﬁﬁ C( O) NHCHZCHS3; C( O NHCH( CH3) 2 -C( O NH2;
C( O) NHCH2CH2CHS; C( O NHCQ%{:HZCHZ ; C( @) N

C( O NHCH2 CH=CHCHS; 2 Cl2
C( O) NHCH2CH2 SCHS3; C( ) CHZ nd -
NHC( O) - CH2CH2CH3i R6 i s I"i n branched or I LcHa@ kyI or - al kenyl .

8. A conmpound accordin qgé@ Cl ai ei n W2 has the formula: -
(CH2)y- R2 WD 03/ 09323 %‘Ibﬂ sllylﬁs%hyl %é %th%dlﬁ%ﬂﬁbé%avnggleff?r@mal to 3; R2

units are substituted or unsubstitut fr\used Nf/nrg het erocycl es conpri sing

two nitrogen atons, said heterocycl § O>l_‘ Ay, 6-nenmber rings
having the formula: N EQ N\ E-N\ 5- r|ng§ havi ng the formul a:
i) thiazolyl, 2-nethylthiazolyl, 4- rrentfl hiazolyl, 5-nsthylthiazolyl

ga\?ii th h|t ggl ;gglm;: if) 2Nrrlgkt ﬁﬁ%d[ii !\)\i{ylg adg](l:hlakofu\a?m%] llhﬁ\&%ﬁ If!?&r%u: :a) N

N, N
gN

iv) oxazolyl, 2-methyloxazolyl, 4-methyloxazolyl, S-methyloxazolyl having

the formula:

N\ N\ HsC N\ é/—EN\>
é_EO>; %_EO}CHa; %EEO>; HoC © ;

V) imidazolyl, 2-methylimidazolyl, 5-methylimidazolyl having the formula:

N N N
HED HEDee D
A A
. H .

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

oxadiazolyl, having the formula:

%_jf \ N é—ﬁ \
N\O>—CH3 | é—tto>—CH3 | N\O>—NH2

vii) 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:
N
o T o
o)
E{N\N N~

H . CHg



\>\>--CH3 S Siii) 1,2,5-thiadiazolyl,
havi ng the formul a:

H3C N- S/ N, Si

4- et hy| oweaei93234 5- net hyl oxazol yl

) CHS \> \>

5- et hyl i m dazol yl
a vi) 5-nethyl-1, 2, 4-oxadi azol yl,
5-am no-1, 2, 4- oxadi azol yl,

O 0 0 O HsC v)

a a iv) oxazolyl,
having the fornul a:

NNN CH3 \> N

3-nmet hyl -1, 2, 5-t hi adi azol yl

2- et hyl oxazol yl ,
NPRTHB3C/NSB6 \ >

i m dazol yl 77 2- met hyl i m dazol ylI ,
havi ng the fornul a:

NHICN HHHaa

2- et hyl - 1, 3, 4- oxadi azol yl ,
having the formula: N,N N

\> CH3 N\> CH3 3

N \> N2 0 0 0 Wo3/Bemlidie-ar lgost-lisseloxgelidin-)-one-3-yl; imidazolidin-

1,2-dihydro[ 1,2, 4]triazol s3-0per.k;

3-one-5-yl,

havi ng the formula:

C!
rN=

I

oxazol i di n- 2-one- 3-yl ; 4,4-dinethyﬂ3%azolidin-2-one-3-y|; i m dazol i di n-

2-one- 1 -yl; 1-nethylwn?d@

s~

ix)

zol CHbR<
(o]

% \g % \\g

aving th
N—H

’ E]

7,Lﬂ{nula: CH3
N—CHg

X

o)

2-methyl-1,3,4-oxadiazolyl, 2-amino-1,3,4-oxadiazolyl, 2-(N,N-

dimethylamino) -1,3,4-oxadiazolyl, having the formula:

N/

X)

X1)

N/

N\ N N /N /CHa
CH N NH \>—N
3541\C2>—— ° ﬁiJL\C;>_— ? ﬁilt\o \
. . CHs

triazoles having the formula:

A compound according to any of Claims 1-4 wherein L is a linking unit selected from the

group consisting of:

H H H CH CH; H
] I ] ] | ]
A e A S o
H H ! H H ’ H |l-| ’
e Qe T 7e
¢ ¢ 79
H CH H  Ch CHy CHg



no CH3"I™OfINHNCH3 N~NNN~~;N o0 OO0OO ix)

2- et hyl -1, 3, 4- oxadi azol yl , 2-am no-1, 3, 4-oxadi azol yl, 2-(N, N

di et hyl awDra)93234 3, 4- oxadi azol yl , having the fornul a: No®CTNSBB/N35BS - N
/lcH3 \ CH3 I \ NH2 ; I \> \ OOo4gH3 x) triazoles having the formul a:
NN- NN- \ N\ NNand xi) tetrazole having the formula: NN\ N R6 N 9.
A conpound including all enationeric and diasterioneric forns and
pharmaceutically acceptable salts thereof, having the fornula: WO

03/ 093234 PCT/ USO3ML1 81 O Hl- HCPCHs S T{I ONHfFHeO N Vﬁi R? wherein Ris
4-f 1 uor ophenyl OL_é,- phenyb [12¢ 4—]—1cr—|-azol-4r-ohl—,—o——
2H-tetrazol - 5-yl NOf’ mv{?azol’ -yl = INHC( =NH) N2, |- NHC{ O) NH2, ,NHC( =NCH3) NH2,
or - NHC(=NCN) NH is cycl ohexyl cycl opropyl, cycl opropyl nmet hyl ,

cycl opentyl, cycl opentanone-2-yl, and cycl ohept anyl Qis nethyl,

trifluoronethyl, ethyl, ropyl i so- yorqpyl, butyly i fPoput vl , tert-butyl ,
phenyl , ' or napht hal en- 2 Cy I |

|
, [ I I [
N!-b NHz H II\JH ’ H H
N7 SNH
O
{l [
—S—NH— and —NH— IEI‘»—
O O
6. A compound according to any of Claims 1-5 wherein W is a unit having the formula:

—R! or —CH,—R!
R! units are substituted and unsubstituted carbocyclic rings selected from the group
consisting of cyclopropyl, cyclopentyl, cyclohexyl, 2-methylenecyclopentyl, cycloheptyl,
thiophen-2-yl, piperidin-4-yl, pyridin-2-yl, and morpholin-4-yl.

7. A compound according to any of Claims 1-6 wherein W has the formula:

t —(CHoly—R?
wherein the index y is from 1 to 3; R is and ester selected from the group consisting of -
C(0)OCHj; -C(0)OCH,CHj; -C(O)OCH,CH,CHs; -C(O)OCH(CHs)o; -
C(0)YOCH,CH,CH,CHj; -C(0O)OCH,CH(CH,),; -C(O)OCHCH=CHCHj; -
C(0)OCH,CH,CH(CH,)2; and -C(O)OCH,C(CHj3); or an amide selected from the group
consisting of ~-C(O)NHCH;; -C(O)NHCH,CH;; -C(O)NHCH(CHjz);; -C(O)NH,; -
C(O)NHCH,CH,CH3; -C(O)NHCH,CH,CH,CHj;; ~-C(O)NHCH,-CH(CHs)y; -
C(O)NHCH,CH=CHCHj3; -C(O)NHCH,CH,CH(CHa),; -C(O)NH-CH:C(CHa)3; -
C(O)NHCH,CH,SCHj; -C(O)NHCH,CH,OH; -NHC(O)CH;; -NHC(O)CH>CHj; and -
NHC(0)-CH,CH,CHg; RS is C;-C, linear branched or cyclic alkyl or alkenyl.

8. A compound according to any of Claims 1-6 wherein W? has the formula:

—— (CHply—R?



10. A compound including all enationeric and diasterioneric forns and

phar maceutically acceptable salts thereof, having the fornula: 0 Q Hl-1 N
S O R OWNOWIR24 wherein Ris 4-fluorophenyl or 4-chl or opl@rysh3/11R36 i S
[1,2,4]triazol-l-yl, 2Htetrazol -5-ylyg imdazol-1-yl, -NHC(=NH) NH2,

-NHC( O) NH2, - NHC(=NCH3) NH2, or - NHC(=NCN) NHNO2; WL is piperidin-1-yl,
phenyl, pyridin-4-yl, piperidin-4-yl, norpholin-4-yl, pyrazin-1-yl, ans
pyran-4-yl; Qis methyl, trifluoronmethyl, ethyl, propyl, iso-propyl,

butyl, i so-btieyddextyey frethUtyd; R piRny substitutbd phinksseted fiysed ridglhetefodyaiapound

including all enationeric and diasterioneric fo and pharmaceutical ly
accept abl e sa?r{mglsmiwgaﬁog%wrﬂsg S*’r“ﬁw%@%&ﬁﬁﬁ%‘@“ﬁﬁ%&/ 093234 PCT/ US03/ 11536
82 O "I Q HWEN ©@mdhber rifgs\BaviltheWdimngi N R i s 4-fl uorophenyl or

4-chl or ophenyl; R2 i,@ [1,2,4]trijazol -1-yl, tetrazol -5Nyl ,

i mdazol -1-yl, -N = NH2, - P NH2 =NCH3) N -
NHC( =NCN) NHNO2; is gycl I, |eycl Il cycl yl fret hyl ,
cycl opentyl, ycl\opemt anonie- and scy Nt anyi ; i s~net hyl,

trifluoronethyl, ethyl, propyl, 1so- propyl, butyl, iso- Hutyl;, tert-butyl,
phenyl, or naphthalen-2-yl. 12. A gc%g]gound including all enationeric and
di ast eri omer Pé f oPETSHIRETLAVRE WELIEER y  acceptabl e salts thereof, having

the formula: "I Q) CH2thiazolyl, 2-methylthiazolyl, 4-mentylthiazolyl, 5-methylthiazolyl having

the formula:

| N N HeC N \
$EY HE>—o By Y
S S ; § ; HC ;
ii) 1,3,4-thiadiazolyl, 2-methyl-1,3,4-thiadiazolyl having the formula:
N N
N— N
s . S

iii) 1,2,5-thiadiazolyl, 3-methyl-1,2,5-thiadiazoly} having the formula:

HsC
N—g

N— S/

2

iv) oxazolyl, 2-methyloxazolyl, 4-methyloxazolyl, 5-methyloxazolyl having
the formula:

\ \ "~ \ §£N\>
é__EO>; é—EO>_CHS; ;Eo>; HsC © ;

v) imidazolyl, 2-methylimidazolyl, 5-methylimidazolyl having the formula:

N N N
HEY HEY—oe 4
\ \ e
H. H . H .

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

oxadiazolyl, having the formula:

\ N %E \
HE e HE J—oe HE D

=0



Ria_ G R4b | (CH2)j] R O NF R2 wherein Ris 4-fluorophenyl or

4-chl orophenyl; R2 is [1,2,4]triazol-1-yl, 2Htetrazol -5-yl,

i m dazol -WeyB/0932BHC( =NH) NH2, - NHC( O) NH2, - NHC( =NCH3) NH2, ®CTAIS03/11536

NHC( =NCN) NHNO2i Rda is hydrogen or neghyl; R4b is hydrogen, nethyl, am no,
met hyl am no, acetylam no; Qis phenyl, 4-hydroxyphenyl, quinolinyl,

i soqui nolinyl, indolyl, tetrahydroquinolinyl, tetrahydrodi soquinolinyl,

i mdazolyl, and triazolyl, the index j is 0O, 1,.or 2. WO 03/093234

PCT/ US03/ 11536  83vii3. AZ@dlyﬁm(JmM]&mdolBh@mgaylt Smethel-Bofdilyalofict 4diakslom t he

group consisting of. N—# o g?*ha(vmﬁctp %Iﬁlﬁgnzyl ) - 2- (4-cycl ohexyl - 4-|

1,2,4]triazol-1-ylnmethyT-pip oxo- et hyl ] -i et hanesul f onam de;
N[ __N

1-(R) - (4-fl uorobenzyl)-2-(4-cycl oheaﬁ 2 41471 a}gbl-yl met hyl - pi peri di
n-1-yl)-2- oxo-ethyl]-nmethanesul faqn N

| - (S)-(4-chlorobenzyl)-2-(4-cyclo xyI N

1,2,4]triazol-1-yl net hyl - pi peridi n-1- yl}g 2 oxo et h)dl—l; rret hanesul f onam de;
N-[1 -(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-[1,

2, ?] tr |( a)zo |( 1- K: rrehigyl -qi)c:aﬁxﬂfdirdl -Bnd-3-yit ?1 431T@mﬂo@k&wkd-z-aﬁé_m§mﬁﬁluézfoﬁmam de;

N-[ 1-(R)-(4-chl orobenz -2-(4-c oex :4- )

1,2, 4]triazol -1-yl net hy%/" P%ﬁ‘ﬁ'é‘u(' il'&‘i‘eﬁ"y lwdaﬁi‘fh“ﬁ'g?fi]dy]e%vﬂg] the formula:

- et hanesul fonami de; N[ 1-(R)-(4-fCQHsor obenzyl)-2-(4-cycl ohexyl-4-[ 1,2, 4]
triazol - 1-yl met hyl - pi p Rdi n- GHy 0Xx0- et ] -ethanesukfonam de; N-|
1-(S)-(4-chl orobenzyl )| 4-cycl ohexylg4- | 2 |/UJ'\

t

ri azol -1 -yl et hyl i din-1 -yl )JN2-/0X05 €N Iﬂ—e_'ﬁhae If[\#la%H(‘"]e; N[
1-(S)-(4-fluor obenzW4- cycl he%-&%{ %{
1,2,4]triazol-1-ylnmethyl -piperidin-I|-gl)- 2 oxX@ et hyl ] - et hagmesul fonam de;
[I-(R) - (4-chlorobenzyl)-2-(4-cycl ohexyl -4-[

2,4]triazol-1-ylnethyl-piperidin-I-yl)-2- oxo-ethyl] -propanesul fonam de;

ix) 2-methyl-1,3,4-oxadiazolyl, 2-amino-1,3,4-oxadiazolyl, 2-(N,N-

dimethylamino) -1,3,4-oxadiazolyl, having the formula:

N N N CHa
\ N\ \> /
. O . o CHS .

3

X) triazoles having the formula:

_N N—
% Nl_\\/N. _\\N\>.

Xi) tetrazole having the formula:
N4N\
j{‘\ N—R®
-~ 7/
N
9. A compound including all enatiomeric and diasteriomeric forms and pharmaceutically

acceptable salts thereof, having the formula:



N-[1-(R)-(4-fl uorobenzyl)-2-(4-cycl ohexyl -4-[

1,2,4]triazol-1-ylnmethyl-piperidin-I-yl)-2- oxo-ethyl]-propanesul fonam de;

N[ 1- (S)WO4a3d2e¢4 obenzyl ) - 2- (4- cycl ohexyl - 4-[ PCT/US03/11536

1,2,4]triazol -1-yl et hyl - pi peridin-|-yd1)-2- oxo-ethyl]-propanesul f onam de;

N-

| -(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazol-1-yl nethyl -pi peri di
n-1-yl)-2- oxo-ethyl]- propanesulfonanlde N—[

1- (R) - (4-chl orobenzyl) - 2-(4-cycl ohexyl -

1,2,4]triazol -1-yl nmethyl - plperldln | - MLN

oxo- et hyl ] -i sopropanesul f onam de;

1 (R)-(4-f|uorobenzyl)-2-(4-cyc|oh - [ 102 4] triazol - |

-yl met hyl - pi peridin-1-yl)-2- oxo-et -1 ropanesul f onam de; N-|

1-(S)-(4-chl orobenzyl)-2-(4-cycl ohexyl -4-]

1,2,4]triazol -1-yl net hyl - pi peridin-1-yl) N

oxo- et hyl ] -i sopropanesul fonam de; N[

1-(S)-(4-fluorobenzyl)-2-(4-cycl ohexyl - , 4] triazol - 1-yl met hyl - pi peri di
n-1-yl)-2- oxo- ethyl]-|sopropanesulfonan1 WO 03/ 093234 PCT/ US03/ 11536

84 N-[ 1-(R)-(4-chlorobenzyl)-2-(4-cycMhexy—a[

oo et hyl 1 -1 PP ESTEHiNGRARED| & Eorfopiba i 12 ol Lyt 2ok s,
-(R) - (4-fl uor umémyn)yl ZNHQ(W@NHaeNHc-(@H\{Hz, -NHC(=NCH3)NH,, or -

1,2,4]triazol r|d|
oxe. e][ hyl ] -t “Nﬁ =INC Mﬁ pAATe cﬂ)}}?)gg }rclopropyl cyclopropylmethyl, cyclopentyl,
N-[1-(S)-(4- cmcmpommyﬂ)yl 2m{ @c@@tﬂbﬁ)@isw}bl trifluoromethyl, ethyl, propyl, iso-

1,2,4]t I
0X0- e]t h)r/: ?Z? r PI%JOP %;lor o)%ré%%bgtl K t'bu rﬁﬁa‘é Oéﬂ?i’hf&a'[en' ¥l
1-(S)-(4-fluorobenzyl)-2-(4- cyclohexyl - [ 1,2,4]

triazol - 45 yl ngt hyl 1)-2- .. .
o;:)aéf hy yt ??‘f leg?@%@ dd“ el "P%ﬁr?élﬁ{“a%?d digstpriomeric forps and PhgacsrEcally) ¢ s

t her eof seIec&edﬁﬂdwaﬁ$ﬂm&gﬁhmm@amnﬁhﬁmhng of : N[

1- (R) - (4-chl orobenzyl ) - 2-(4-cycl ohexyl - 4-i m dazol - 1- yl et hyl
) - 2-o0xo- ethyl]-nmethanesul fonam de; N[

1-(R) - (4-fl uorobenzyl)-2-(4-cycl ohexyl - d}lnugazol 1-yl et hyl
) - 2-oxo0- ethyl]-nethanesul fonam de; M [ S

1-(S)-(4-chl orobenzyl)-2-(4- cyclohexyl htﬂazol 1-yl et hyl
) -2-ox0- ethyl]-nethanesul fonam d
1-(S)-(4-f|uorobenzyl)-2-(4-cyc|ohe 4N dazol-l-ylnethyl
) - 2- oxo- et hyl]-nethanesul f onam de; \

w! R®

wherein R is 4-flucrophenyl or 4-chlorophenyl; R? is [1,2,4]triazol-1-yl, 2H-tetrazol-5-yl

imidazol-1-yl, -NHC(=NH)NH,, -NHC(O)NH,, -NHC(=NCH;)NH,, or -

- pi peridin-1-yl
- pi peridin-1-yl
- pi peridin-1-yl
-pi peridin-1-yl

$4

NHC(=NCN)NHNO,; W' is piperidin-1-yl, phenyl, pyridin-4-yl, piperidin-4-yl,
morpholin-4-yl, pyrazin-1-yl, ans pyran-4-yl; Q is methyl, trifluoromethyl, ethyl, propyl,

iso-propyl, butyl, iso-butyl, tert-butyl, phenyl, or naphthalen-2-yl.

11. A compound including all enatiomeric and diasteriomeric forms and pharmaceutically

acceptable salts thereof, having the formula:



Z

[

1- (R) - (4-chl orobenzyl)-2-(4-cycl ohexyl - 4-i m dazol - 1-yl net hyl - pi peri di n-1 -yl
) - 2- 0X0- WOlly323£t hanesul f onami de; N[ PCT/US03/11536

1- (R) - (4-fl uorobenzyl)-2-(4-cycl ohexyls24-i m dazol -1

-yl met hyl - pi peridin-1-yl)-2-oxo- ethyl] -ethanesulfonam de; N-[
1-(S)-(4-chl orobenzyl)-2-(4-cycl ohexyl -4-i m dazol - 1-yl net hyl - pi peri di n- 1-yl
) - 2-0xo0- ethyl]-ethanesul fonam de; N [ |

-(S)-(4-fluorobenzyl)-2-(4-cycl ohexyl O{L-i @ dazol - | -yl nethyl-piperidin- |
-yl) -2-oxo0- ethyl] -ethanesul fonaikde. SN[

1- (R) - (4-chl orobenzyl)-2-(4-cycl ohexy}-4-Om dazol - 1-yl net hyl - pi peridin-1-yl
) - 2- oxo- et hyl]-propanesul f onam ﬁWO

1-(R) - (4-fl uorobenzyl)-2-(4-cycl ohexXyl 41 m dazol - 1-yl net hyl - pi peri di n-1-yl
) - 2- oxo- et hyl]-propanesul fonam de; N[

1-(S)-(4-chl orobenzyl)-2-(4-cycl ohexy imd azol- | -yl nethyl-piperidin-
| -yl)-2-0xo0- ethyl] -propanesul fonanjde; |N-[
1-(S)-(4-fluorobenzyl)-2-(4-cycl ohexyk:.4-¥m dazol - |

yl met hyl - pi peridi n-1-yl)-2-o0xo- et hyI1
CT/ US03/ 11536 85 N-[ w
R) - (4- chl or obenzyl ) - 2- (4- cycl ohexyl - 4-i mi dazeiR?1- yl net hyl - pi peri di n-1

- (

1)-2-0x0- ethyl]-] | f onam.de: N .
Y )R) A ugW%&’!‘?}%}%%&g‘?’@ﬂ%‘?g?ro‘ﬁ%%y?&eml%ﬁ%Elo%"-”E“-aﬁ?lfrlé¥lh%fil'-te&a%°é'r5i' %in-1-yl
- 2- 0X0- et hy lirhidazb by pISHE SINH) DIk, FNEIE( OWH,| -NHC(=NCH3)NH;, or -
- (

S) - (4- chl -2 (4 cycl _4-i mi dazol - 1.yl - pi
(9 e ool i BN b B Y,
- (S) - (4- | Uotyiaeythdne 2~y 4né vyl ahbgnyl;-Ghisinritd zoflactorydtigs iyl poopyB isoeli n- 1- y|
-2-0x0- ethyl] - | fonam de; N
( R;) i((()4- ohi gP’})“B%@‘W‘; 88‘-%?te‘f ge%q%” g?fx’i?ﬂ’ﬂin%ﬁhéhé%eélrz-"ﬂ: yl net hyl - pi peri di n- 1-yl

-2-0x0- ethyl]-trifluoroinethanesul fonam de; N[

1-(R) - (4-f1 uor,obenzyl).- 2-(4- cycl ohexyl - 4-.1 m dazol = 1- vyl hyl - pi.per.i di n-1-vyl
-2 oo T pyrycorppid iSRG ERY e, fohd B RloRSy

1- (S) - (4- chl onabgntly kjlts Phefedf, bydhgthe foyhuld- | m dazol - 1- yl net hyl - pi peri di n-1-yl
)-2-0x0- ethyl]-trifluoromethanesul fonam de; and N[
1-(S)-(4-fluorobenzyl)-2-(4-cycl ohexyl -4-im dazol -1-yl net hyl - pi peri di n-1-yl
) - 2- 0XO-

ropanesul f onam de; WO 03/ 093234

7
Chy
R4a_ (|3_ R4b
(CH);
R 0
N

R2

wherein R is 4-fluorophenyl or 4-chlorophenyl; R? is [1,2,4]triazol-1-yl, 2H-tetrazol-5-yl,
imidazol-1-yl, -NHC(=NH)NH;, -NHC(O)NH,, -NHC(=NCH3)NH,, or -
NHC(=NCN)NHNO,; R* is hydrogen or methyl; R* is hydrogen, methyl, amino,
methylamino, acetylamino; Q is phenyl, 4-hydroxyphenyl, quinolinyl, isoquinolinyl,
indolyl, tetrahydroquinolinyl, tetrahydrodisoquinolinyl, imidazolyl, and triazolyl, the

index jis 0, 1, or 2.



ethyl]-trifluoronethanesul fonam de. 15. A conpound and the salts thereof
sel ected fromthe group consisting of: N[ |
-(R) - (4- cWbesopeeryl ) - 2-0x0-2-(4'-[ 1,2,4]triazol -1-yl net RgIrAJS03/11536

1,4 ]bipiperidinyl-I"-yl)- ethyl]-netéanesul fonam de; N-[
1-(S)-(4-chl orobenzyl)-2-0x0-2-(4'-[ 1,2,4]triazol-1-ylnmethyl-|
1,4 ]bipiperidinyl-1"-yl)- ethyl] -nethanesul fonam de; N[

1-(R) - (4-fluorobenzyl)-2-ox0-2-(4"-[ 1,2,4]triazol-1-ylnethyl-]

1,4 ] bipiperidinyl-1-yl)- ethyl]-nmethanesul fonam de; N-[

| -(S)-(4~f1 uofohenz - 2- OXP- 2- (4 - 41triazol - 1-yl met hyl -[ 1, 4' ] bi pi peri

di nyl - B y1) & %?‘?Rﬂ“i{‘i #élt%‘ﬁeasﬁgss%?r%fﬁg%qg‘%%@k&[e Y conkiting’ 8. |

1- (R) - ( 4- chl ov-pb@Z4-thle@banxyl)-2-(4-d3clohrkyd@za |24 iyl tyrgdthyfl-piperidin-1-y1)-2-

1,4' ] bipiperidinyl-1'-yl)- eth {f - net hanesul f onam de; N[

1- (S) - (4-chl or oben°z"9|‘°“5%-1%e§<h6‘ %% %Pa?’."}r% dazol - 1-yl net hyl - [

1, 4' ] bi pi per iNHIRgR)<(4-flugtbhenzydt-Brd-Eychnbertydd € $,0)4f toavat ghmethyl-piperidin-1-yl)-2-

N-[1-(R)-(4-fl uoroben ).- 2- 0X0-2- (4 -i m dazol - 1-yl met hyl - [

1, 4' ] bi pi peri di ny|"-X&i"eﬁ‘éb)]?e%]ea‘flﬁsy}f?mgmn%% hanesul f onami de: N[

1- (S) - (4- f | uav-plb@hzdrthler@benxyd)-2<4-dyclahanydtd 4 b2 4ltriydobrbyhydthyfi-piperidin-1-y1)-2-

1, 4'] bi pi peri di nyl -Xl_'e-h)ﬁi_) - %%hsﬁif et hanesul f onam de; WO 03/ 093234

PCT/ US03/ 11536 86 R e3P o i obenzyl ) - 2- ox0- 2- (4-[ 1, 2, 4]

triazol - | -yl meihi)-<4-Ayotobehhyilal-Gleryickbheryl-41[ 1,2 ¢idiazoki-inielhyirpipbddied yl)fbnam de;

N[ 1-(S)-(4-chl orog)(b_% zg_l e%%.-gs{(lﬁézél-ﬂ'&cfg’[ 1,2,4]triazol-1-ylnmethyl-[4,4

] bi pi peridinyl-1" -yP)-y t ykff’ YetRanesul f onani de;

N-[ 1- (R) - ( 4- fN-lio@Hiie tidyioben2ylpR-@4-2yo@hekyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-y1)-2-

1,2,4]triazol - 1-yl net -4, 4' 1.bi piperidinyl-1"-yl)-

et hyl | - met hanesul foé(ﬂg%h?%haﬁst‘ﬂfona&d%’

| - (S) - (4-f | uaV-pb@Z4-her@benxyd)24-dyclohed 1411 2jdddadol- I -yithagtl piperidid 141} bi pi peri d

inyl-1"-yl)- ethyl]-ngethapesul fonam de; N[

1-(R)-(4-chlor obenJﬁ‘ﬁTg?’-ygieQQ%‘?sﬁl-f?nf@rHeacet yl-4-]

1, 2, 4] t ri azolN-L~sh-retHiyrbbendy1B2-(4-byictohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-yl)-2-

pi peridinyl-1"-yl )-eteﬂéh%-hrrgtu nesude]‘ onam de; N[ |

-(S)-(4-chl orobenzofl(f)) - XE- 2 PG et yl-4-1 1,2,4]triazol- |

-yl met hyl - [ 4,M[1-1S)-bi-flpirgtentydl-1d-cytlohasly)-4-€1, 0y [tfiazniet -hiaeas b fpeddumil ¢&):2-

N-[I-(R-(4-fluoraohenzyl,)2-0x0-2-(]'-acetyl-4-]

1,2,4]triazol -1- yloﬁgie%*]iefhﬁ?%ul?%’la{”&{e’
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-yl)-2-

oxo-ethyl]-propanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-y1)-2-
oxo-ethyl]-propanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-yl)-2-
oxo-ethyl]-propanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-[ 1,2 ,4]triazol-1-ylmethyl-piperidin-1-y1)-2-
oxo-ethyl]-propanesulfonamide;
N-[1-(R)~(4-chlorobenzyl)-2-(4-cyclohexyl-4-[ 1,2,4]triazol-1-ylmethyl-piperidin-1-yl)-2-
oxo-ethyl]-isopropanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-[ 1,2 4]triazol-1-ylmethyl-piperidin-1-yl)-2-
oxo-ethyl]-isopropanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-[1,2,4]triazol-1-ylmethyl-piperidin-1-y1)-2-
oxo-ethyl]-isopropanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-[ 1,2,4]triazol-1-ylmethyl-piperidin-1-y1)-2~

oxo-ethyl]-isopropanesulfonamide;



pi peridinyl-1"-yl)-ethyl]-nmethanesul fonam de; N[
1-(S)-(4-fluorobenzyl)-2-o0x0-2-(1" -acetyl-4-[ 1,2, 4]
triazol - Iwologweedzgd -[ 4, 4" ] bi- piperidinyl-1'-yl)-ethyl]-nmeCrarseyulstonam de;
N-[ 1-(R) -(4-chl orobenzyl)-2-o0xo0-2- (184 - met hanesul f onyl - 4-[
1,2,4]triazol-l-ylnmethyl [4,4"]bipiperidinyl-I"-yl)-ethyl]
- met hanesul fonam de; N-[ 1-(S)-(4-chlorobenzyl)-2-o0xo-2-(I"

met hanesul fonyl -4-[ 1, 2,4] triazol-1 -ylmethyl- [4,4'

bi pi peri di nW-FLI(R)-{4-ohicedieytl)-2-(etkhesH bpdmiabe}- 1 -Mojethyl-piperidin-1-yl)-2-
i (ZRzli ,E fl_ ;lzgf)f 2?; g%l?thg}ﬁn u%fo%n_e{h]énesﬁlgc?ntarrx]nadg?sm fonyl -4-
, 4' ] bi pi pen-diRy-(4~liorgtenzydt hidh-dyeclobétyhhEs 2l firinaalr -gdlejettghipipdidin-1-y1)-2-
(S)-(4-fluor obenz?vjl%-li-&rof 2- fhll - thaC{1esuI fonyl-4- [ 1, 2, 4] triazol-
-yl methyl - [ 4, 4F5FBY 5ERETmy .afleSP%%a%ehyu - met hanesul f onani de; 16. A
conpound i nclndiSg(4adhlorebaatyl)edv@rdyclobexyl-¢H B3t jaiazolreylinethybpiperidmd-yl)-2-
pharmaceutical ly accgg%?%g saits t her eof, Iaavi ng the formula: Q RN W
R2 WD 03/ 093234 PEFI &5 ESEctgtesifitlies 8Y s 4-chor ophenyl or

4-f | uor ophenw-[1-(RRifuocfcbezyY2t @icgzlohexit-4:[ 1,2, Abiatalt I-pmpthy Bpipéridin-1gtidz ol - 1-yl ,
- NHC( =NH) NH2, - NHC( O .- NHC( =N NH2,. or - NHC(=NCN) NHNC2; W is

cycl ohexyl, pi per%‘?'wﬁwﬂuoﬁ’ﬂrﬁ&a}‘?&P}gﬁ‘ﬁ‘f?%ﬂe; pyran-2-yl, pyran- 4-yl, or

substituted piperidin-4-yl; Qis selected form vii) C-C7 non-aromatic

heterocyclic rings; . viii) C3-Cz r i c.heterocycl.ic rings; Xix)

- (CH2) Rgﬁ%gp%g%dap%&qgﬁ%&ﬁﬁ%@%@%%%%ﬁﬁﬁgupgo%ifhlp% en; substituted or
uns ;,l bstit ;JL e(N-E%(Rﬁgédmm&ggzylm-eﬁq?h?ﬂeanﬁm;dafdm E}éﬁm&yjrlapiperiﬂiﬁ?l-ylgmim, an(Zj

m xt ures thereof; is Cl- al kyl or phenyl; e index mis 0, 1, or 2.
17. A conposi ti one%ﬂﬁe’lﬂ?f‘?fﬂ.orﬂ?’l‘i}n effective amount of one or nore

mel anocor t i n N-ge@ptdefludrotgands?-(dsaicibhédygandidazohayimgh@lpipeddatli-gyeoke and

di asteriomneric forétrﬁt;l]%le a%gsgifgna%lﬂ maceutical ly

I N

i
|
1
[
|
|

N-[1-(S)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-methanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol- 1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-methanesulfonamide;
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-ethanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-y1)-2-oxo-
ethyl]-ethanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethylj-ethanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol- 1-ylmethyl-piperidin-1-y1)-2-oxo-
ethyl]-ethanesulfonamide;
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-y1)-2-oxo-
ethyl]-propanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-propanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-propanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-

ethyl]-propanesulfonamide;



acceptable salts, said |ligands having the fornula: W RO N W W wherein
Ris a substituted or unsubstituted hydrocarbyl unit selected fromthe
group coraDIBioyR3Hf: a) non-aromatic carbocyclic rings; BCTASONESBE
carbocyclic rings; c) non-aromatic hegserocyclic rings; and d) aromatic
heterocyclic rings; Wis a pendant unit having the fornmula: wherein Qis
hydr ogen or a substituted or unsubstituted unit selected from i) d-C22

| i near or branched al kyl; WO 03/093234 PCT/ US03/ 11536 88 ii) C2-C22 linear
or branched @&-KeRy{4-chlorphepzylp2-Cpoycldhepeyhi-imidainldrdinediylatipeyidin-t-yD)-2vwxo-C3- C13

aromatic heterocyghif.ri : - non-aromati c carbocyclic rings; vi)
C6-Cl4 aromatic cglrhkblﬁé{/c%@gneﬁ%élgld{%’?i ) Cl1-C7 non-aromatic heterocyclic

rings; viii W-GIREKlamrcheatile2-Hetyelobesyt#-imidaiohdyimetkylpjperidi@BHRJINEORRS; X X)

- (CH2) nC( O) N( R$) 2i C L )aers each R8 is hydrogen; substituted or
unsubstituted d - &g@ﬁﬁsﬁgﬁ%l}eﬁ@%r@%, or cyclic alkyl; -OH -S02R9, and
m xt ures t heeldf(S)-@chiaotenzyd2-al-kyylobexyl-piireidgdol-1tyhreethylgéperidim I-g)-B-0xd-, or 2;

L is a linking gr%&gl]ggo\ﬁoggnerslhﬁmgﬁdgul a: RBa Rda C (T)WC LR3bJ1 Rob
N-[1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-

ethyl]-isopropanesulfonamide;
N-[1-(R)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-trifluoromethanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-trifluoromethanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-
ethyl]-trifluoromethanesulfonamide; and
N-[{1-(S)-(4-fluorobenzyl)-2-(4-cyclohexyl-4-imidazol-1-ylmethyl-piperidin-1-yl)-2-oxo-

ethyl]-trifluoromethanesulfonamide.

15. A compound and the salts thereof selected from the group consisting of:
N-[1-(R)-(4-chlorobenzyl)-2-oxo-2~(4'-1,2,4]triazol-1-ylmethyl-[1,4'Ibipiperidinyl-1'-yl)-
ethyl]-methanesulfonamide;
N-[1-(5)-(4-chlorobenzyl)-2-ox0-2-(4'-[1,2,4]triazol-1-ylmethyl-[ 1,4 Tbipiperidinyl-1'-y1)-
ethyl]-methanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-ox0-2-(4'-[1,2,4]triazol-1-ylmethyl-[1,4 Tbipiperidinyl-1'-yl)-
ethyl]-methanesulfonamide;
N1 —(S)-(4-ﬂuor0benz§1) -2-0x0-2-(4'-[1,2 4]triazol-1-ylmethyl-[ 1,4 |bipiperidinyl-1'-yl)-
ethyl]-methanesulfonamide;
N-{1-(R)-(4-chlorobenzyl)-2-oxo0-2-(4'-imidazol-1-ylmethyl-[1,4'|bipiperidinyl-1'-yl)-
ethyl]-methanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-oxo-2~(4'-imidazol-1-ylmethyl-[ 1,4 Tbipiperidinyl-1'-yl)-
ethyl]-methanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-0x0-2-(4'-imidazol-1-ylmethyl-[ 1,4 [bipiperidinyl-1'-y1)-
ethyl]-methanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-0x0-2-(4'-imidazol-1-ylmethyl-[ 1,4 Ibipiperidinyl-1'-y1)-

ethyl]-methanesulfonamide;



k Tis selected fromthe group consisting of: i) -NR6S(O 2-; i)

-S(O 2NR6-; and iii) mxtures thereof; the index wis 0 or 1; R3a'" R3b’
Rda, and woasm9®each independently: i) hydrogen; ii) Cl-CeCIriuses1536
branched, and cyclic alkyl; iii) -N(R®2; iv) -NR6C(Y)R6; v) R3a and R3b

or R4a and Rob can be taken together to forma carbonyl unit; and vi)
m xtures thereof; Y is -0- -5-, =0, =S, =NR6, =NOH, and m xtures thereof;
the index j is fr 3' thelndexklsfromOtOS WL i s a pendant

unit having t ﬁ’e[lf(B? Ef‘mlﬂéorowm#@%m{m;r@sdsvmm@m -[4g0]bipipefidingl K)RL RL

is: i) hydrogen; 'ka%y@ne@ﬁnésﬂﬁ%ahﬁd@ ed or unsubstituted non-aronatic
carbocyclic ri r{g iii) C6-Cl4 subStituted or unsubstituted aromatic

carbocyclic rMigss-i4whlagberyDshpet3-t4dtl et wiazald slvsthy it [d#Ebipiperidiaylelmi ¢

heterocyclic ri ngseth -methanSRShmigubst i tuted or unsubstituted aromatic
het erocyclic I‘In(:,é he index x Is from0 to 10; W2 is a pendant unit
having t he f ofrRitR-(é-HymsebengyDporo-361 1. 41Razal -ylmethyl-[4.4° Tbipiperidinyl-1-yl)-

ethyl]-methanesulfonamide;
N-[1-(S)-(4-fluorobenzyl)-2-ox0-2-(4-[1,2,4] triazol-1-ylmethyl-[4,4’ ]bipiperidinyl-1'-y1)-
ethyl]-methanesulfonamide;
N—[1-(R)-(4—chlorobenzyl)—Z-oxo-Z-(l-’acety1-4-[l,2,4]triazol—1—y1methyl-[4,4’]bi—
piperidinyl-1'-yl)-ethyl]-methanesulfonamide;
N-[1-(S)~(4-chlorobenzyl)-2-oxo0-2-(1"-acetyl-4-[1,2,4]triazol-1-ylmethyl-[4,4 |bi-
piperidinyl-1'-y1)-ethyl]-methanesulfonamide;
N-[1-(R)~(4-fluorobenzyl)-2-oxo0-2-(1’-acetyl-4-[1,2,4]triazol-1 ~ylmethyl-[4,4°1bi-
piperidinyl-1'-yl)-ethyl]-methanesulfonamide;
N—[1—(S)-(4-ﬂuorobenzyl)—Z-oxo—Z-(1’-acety1-4-[1,2,4]triazol-1-y1methy1—[4,4’]bi—
piperidinyl-1'-yl)-ethyl]-methanesulfonamide;
N-[1-(R)-(4-chlorobenzyl)-2-0x0-2-(1’-methanesulfonyl-4-[ 1,2,4]triazol-1 -ylmethyl-
[4,4’ Jbipiperidinyl-1'-y1)-ethyl])-methanesulfonamide;
N-[1-(S)-(4-chlorobenzyl)-2-oxo0-2-(1’-methanesulfonyl-4-[ 1,2 4]triazol-1-ylmethyl-
[4,4’ bipiperidinyl-1'-yl)-ethyl]-methanesulfonamide;
N-[1-(R)-(4-fluorobenzyl)-2-0x0-2-(1’ -methanesulfonyl-4-[1,2,4]triazol-1-ylmethyl-
[4,4° Jbipiperidinyl-1'-yl)-ethyl]-methanesulfonamide; and
N-[1-(S)-(4-fluorobenzyl)-2-ox0-2-(1’-methanesulfonyl-4-[1,2,4] triazol-1-ylmethyl-
[4,4’ Ibipiperidinyl-1'-yl)-ethyl]-methanesulfonamide;

16. A compound including all enatiomeric and diasteriomeric forms and pharmaceutically

acceptable salts thereof, having the formula:



i) hydrogen; ii) C3-C$ non-aromatic carbocyclic rings; 1iii) C6-Cl4

aromati c carbocyclic rings; iv) Cl1-C7 non-aromatic heterocyclic rings; V)
C3- C13 arwoasiogs2bet erocyclic rings; vi) -C(Y)R6;, vii) -CPErames3/115%6ii)
-C(Y)N(R6) 2; ix) -C(Y)NR6N(R6)2; x)87-CN, xi) -CNO xii) -[C(R7)2]C(R)?2;
xiii) -N(R6)2; xiv) -NR6CN;, xv) -NR6C(Y)R6; xvi) -NR6C(Y)N(R6)2; xvii)
-NHN(R6) 2; xviii) -NHOR6; WO 03/093234 PCT/US03/11536 90 xix) - NCS XX)
- NC2; XXI) -OR6; xxii) -QOCN;, xxiii) - OCF3, - OCCl13, - COCBr3; XXI V) -d,
-Br, -1, and witepetnR @st-dhieromhehyl or 4-fugroptBaN; Rdx U4, 34133@3“\/1-3'1 Q(metlla}0150$03|\/l

oo 1) SRR, ) Rk SRR R OXGHOREDLORO) RE: 001
NHC(=NCN)NHNO,; W' is cyclohexyl, piperidin-4-yl, piperidin-1-yl, pyran-2-yl, pyran-
4-yl, or substituted piperidin-4-yl;

Q is selected form:

vii) C:-C; non-aromatic heterocyclic rings;

viii)  C3-Cj3 aromatic heterocyclic rings;

xix)  ~(CH)nCO,R%; or

xx)  -(CH)uCON(R®); ‘.

each R® is hydrogen; substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl; -

OH; -SO,R’, and mixtures thereof; R’ is C;-Cy alkyl or phenyl; the index m s 0, 1, or 2.

17. 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:

Rvkﬁo

N

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; and
d) aromatic heterocyclic rings;

W is a pendant unit having the formula:

—L—Q
wherein Q is hydrogen or a substituted or unsubstituted unit selected from:

i) C;-Cy;, linear or branched alkyl;



xxxii) and m xtures thereof; Rya and R5b are each hydrogen, or Rya and R5b
are taken together to forma carbonyl unit; Y is the sane as above; R6 is
hydr ogen,wGb3/@32B4 near, branched or «cyclic al kyl, C2-C4 Ipcmaso3/alskenyl ,
hal ogen, -OH, -NO2, -CN, and m xturesggthereof; Mis hydrogen or a salt
formng cation; the index y is fromO to 10; and B) one or nore

phar maceutical |y acceptabl e excipients. 18. A nethod for controlling weight
gain in a human or higher mammal, said nmethod conprising the step of

admi ni stering to daid Fﬁzr@mlilwardribgdmehedmﬂwmdi an effective anount of one or
nore nel anocortin . sece [ jgands having all enationeric
and di asterioneric f F&ﬂ%ﬁﬂ(ﬁd ?ﬁcg%?anﬁ egra ceUtl cally acceptable salts, said
| i gands having the for@rt(ﬂlaarowtlcme@rocwlmmm WO 03/ 093234 PCT/ US03/ 11536
91 wherein Ris a ubstétéj%g?m% 2HOSURS élfc&‘f[n?sd hydr ocar byl unit sel ected
fromthe group co S|st|n E% non-a ¢ carbocyclic rings; b)
aromati ¢ carbocyclvik rlﬁtgﬁé;argmatwmaxbacs@hatlngs, heterocyclic rings; and d)
aromatic heterocy c r it having the formula: -L-Q
wherein Qis hydrgJé n odr %bn%}[%n%l@?&g&g’%pun bstituted unit selected from
i) Cl-C22 |inear ouibbr a(heﬂhedorahtkyieterocyc)hcm«gﬁzz | i near or branched al kenyl ;
hii) C2-CQ2 Ilnear r Fé?"? al kynyl; iv) C3-Cl3 aromatic heterocyclic
rings; v) C3-C8 ndhvar o o éarbocycllc rings; vi) C6-Cl4 aronatic
carbocyclic ringsxx)  -(CH)nC(ON(R®),; and

xxi)  -SO.R’%

each R® is hydrogen; substituted or unsubstituted C;-Cg linear, branched, or cyclic
alkyl; -OH; -SO,R’, and mixtures thereof; R’ is C;-Cy alkyl or phenyl; the index
mis 0,1, or2;

L is a linking group having the formula:

I
]

T is selected from the group consisting of:

) -NR'SO)
ii) -S(0),NR®-; and
iii) mixtures thereof;

the index wis O or 1;

R*, R*®, R* and R* are each independently:

i) hydrogen;

ii) C;-Cylinear, branched, and cyclic alkyl;
i)  -NRY)

iv)  -NR°C(Y)R%;

V) R* and R® or R* and R® can be taken together to form a carbony! unit;
and

vi) mixtures thereof;

Y is O, -S—, =0, =S, =NR°®, =NOH, and mixtures thereof; the index j is from 0

to 3; the index k is from O to 3;

W' is a pendant unit having the formula:



vii) O-C7 non-aromatic heterocyclic rings; viii) C3-Cl13 aromatic

het erocyclic rings; xix) -(CH2)nmCO2R8; xx) -(CH2)mC(O) N(R$)2; and xxi)

- SO2R9; ewoh3mB284 hydrogen; substituted or unsubstitut ed PCTASE3/MisBear ,
branched, or cyclic alkyl; - OH -SO289, and m xtures thereof; RO is Od-C4
al kyl or phenyl; the index mis 0, 1, or 2; L is a linking group having
the formula: R3a Rda C (TYWC R b LR4b]Jk T is selected fromthe group

consisting of: i) -NR6S(O2-; ii) -S(O2NR6-; and iii) mxtures thereof;
the index wis 0 or 1; R3a, R3b, Rd4a, and R4b are each independently: WO

03/ 093234 PCT/US03/ 11536 92 i) hydrogep; Ji)1C-C4 Iinear, branched, and
cyclic alkyl; iii) -N(R6)2; iv) -NR6C( H%),*v R3a and R b or Rda and Rob

can be taken togetdigs: to forma carbonyl unit; and vi) mxtures thereof; Y
is -0-, -S, =0, =S, =NRG, =NOH, and m xtures thereof; the index j is from
0to 3 the inded)k i VOB O to 3; W is a pendant unit havi ng the

formula: - (CH2) X4pRl dRicisbstituled Y Q88 Rited rloh- a%%ﬂa@@ cabbgtlid ieed or

unsubstituted non-aromati ¢ carbocyclic _rings; i) C6-Cl4 substituted or
unsubstitut ed aroric (sdnpibsiptp¢orynppstituted aromatic darbocyelic rings;

iv) C;-C; substituted or unsubstituted non-aromatic heterocyclic rings; or

V) C5-Ci3 substituted or unsubstituted aromatic heterocyclic rings;

the index x is from O to 10;

W? is a pendant unit having the formula:

Roa
c‘: R?
I
y
R*is:
i) hydrogen;
ii) C;-Cs non-aromatic carbocyclic rings;
iii) Cs-C14 aromatic carbocyclic rings;
iv) C;-C; non-aromatic heterocyclic rings;
V) C5-Cy3 aromatic heterocyclic rings;

vi)  -C(Y)R%

vi)  -C(Y)R%

viii)  -C(Y)NR®);

ix)  -C(Y)NRNR®);
X) -CN;

xi)  -CNO;

xi)  -[CRMNICR )
xiii)  -NR%y;

xiv)  -NR°CN;

xv)  -NRC(Y)R%
xvi)  -NRCC(Y)N(R®);
xvi)) -NHN(R®);
NHORS;

Xviii)



iv) Cl1-C7 substituted or unsubstituted non-aromatic heterocyclic rings; or
v) C3-Cl1l3 substituted or unsubstituted aromatic heterocyclic rings; the
i ndex x iwoOfosom284to 10; W2 is a pendant unit having the fPomrmsh311586 Rya C
R2 LR5b Y R2 is: i) hydrogen; ii) G C8 non-aromatic carbocyclic rings;
iii) C6-Cl4 aromatic carbocyclic rings; iv) Cl1-C7 non-aromatic heterocyclic
rings; v) C3-Cl3 aromatic heterocyclic rings; vi) -C(Y)R, vii) -C(Y) 2R6;
viii) -C(Y)N(R6)2i ix) -C(Y)NR6N(R6)2; WD 03/093234 PCT/ US03/ 11536 93 x)
-CN, xi) -CNO xixiy) -[-BCR )2]C(R7)2; xiii) -N(R6)2; xiv) -NR6CN, xv)
-NR6C(Y) R6;  xvi) X'EIR(SC-& N(R6)2; xvii) -NHN(R6)2; xviii) -NHOR6; XiX)
-NCS;  xx) - NO2; %‘i) - ; XXii) -QOCN,

xxi)  -OR%

xxii) -OCN;

xxiii) -OCFs, -OCCls, -OCBrs3;

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

xxv) -SCN;

xxvi) -SOs;M;

xxvii) -OSOs;M;

xxviii) -SONR®)y;

XXix) -SO,RS;

) -[CR)LPO)OR)R;

xxxi)  -[CR"):1LPO)OR);

xxxii) and mixtures thereof;

R™ and R are each hydrogen, or R and R™ are taken together to form a

carbony] unit; Y is the same as above; RCis hydrogen, Cy-Cy linear, branched or

cyclic alkyl, C,-C, linear alkenyl, halogen, -OH, -NO,, -CN, and mixtures

thereof; M is hydrogen or a salt forming cation;

the index y is from O to 10; and

B) one or more pharmaceutically acceptable excipients.

18. 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:



xxiii) -OCF3, -0CCl3, -OCBr3; xxiv) -F, -d, -Br, -1, and m xtures thereof;
XXV) -SCN; xxvi) -SBM xxvii) -0SBM xxviii) -SEZN(R6)2; xxix) -SO2R6;
XXX) - [ C(WO6)0i2pyRe0O) (OR6) R6  xxxi) -[C(R6)21bP(0O (OR6) 2;  PXIIUSP3/arsc6

m xtures thereof; Rya and Rsb are eacl3thydrogen, or Rya and R5b are taken
together to forma carbonyl unit; Y is the same as above; R6 is hydrogen,
G- linear, branched or cyclic alkyl, C2-C4 linear al kenyl, hal ogen,
-OH, -NO2, -CN, and m xtures thereof; Mis hydrogen or a salt formng
cation: the iwh@gény\ij; & subsiggnted ot wmsul@tituted hydrocarbyl unit selected from the group

consisting of:

a) non-aromatic carbocyclic rings;

b) aromatic carbocyclic rings;

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

W is a pendant unit having the formula:

—L—Q
wherein Q is hydrogen or a substituted or unsubstituted unit selected from:
1) C;-Cy, linear or branched alkyl;
ii) C;-Cy; linear or branched alkenyl;
iii) C,-Cy, linear or branched alkynyl;

iv) C;-Cy3 aromatic heterocyclic rings;
V) C;-Cg non-aromatic carbocyclic rings;
vi) Cs-C14 aromatic carbocyclic rings;

vii) C;-C; non-aromatic heterocyclic rings;

viii)  C3-Ci3 aromatic heterocyclic rings;

xix)  -(CH,)CO.RY

xx)  -(CH2)uC(O)N(R®)y; and

xxi)  -SO.R’;

each R® is hydrogen; substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl; -
OH; -SO,R’, and mixtures thereof; R’ is C;-Cy alkyl or phenyl; the index mis 0, 1, or 2;
L is a linking group having the formula:

T is selected from the group consisting of:
D -NR'SO)

ii) -S(0),NR’-; and

iii) mixtures thereof;

the index wis O or 1;

R* R™® R*, and R® are each independently:



WO 03/093234 PCT/US03/11536
92

i) hydrogen;

ii) C:-Cs linear, branched, and cyclic alkyl;

i)  -NR)

iv)  NR'C(Y)R%

V) R* and R® or R** and R™ can be taken together to form a carbonyl unit; and

vi) mixtures thereof;

Y is -O—, =S—, =0, =S, =NR®, =NOH, and mixtures thereof; the index j is from O to 3; the
index k is from O to 3;

W' is a pendant unit having the formula:

— (CHp)—R!
R'is:
1) hydrogen;
ii) Cs-C;s substituted or unsubstituted non-aromatic carbocyclic rings;
iif) Cs-C14 substituted or unsubstituted aromatic carbocyclic rings;
iv) C;-C; substituted or unsubstituted non-aromatic heterocyclic rings; or
V) C;-C3 substituted or unsubstituted aromatic heterocyclic rings;

the index x is from O to 10;

W2 is a pendant unit having the formula:

Roa
e
R5b
y

R’is:

i) hydrogen;

ii) C;-Cs non-aromatic carbocyclic rings;

iii) Cs-Ci14 aromatic carbocyclic rings;

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

v) C3-Cy3 aromatic heterocyclic rings;

vi)  -C(Y)R%

vi)  -C(Y)RS
vii)  -C(Y)NR®),;
ix)  -CY)NR'NR®,;
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X)
xi)
xii)
xiii)
Xiv)
XV)
Xvi)
Xvii)
Xviii)
Xix)
XX)
Xx1)
XXii)
Xxiii)
XXiv)
XXV)
XXVi)
Xxvii)
XXViii)
XXiX)
XXX)

XXX1)

-CN;

-CNO;
JCRMICR
NR%:z;
-NR®CN;
NR°C(Y)RS;
NRC(Y)NR);
NHNR");
-NHORﬁ;

-NCS;

-NO3;

-ORY;

-OCN;

-OCF;, -OCCl,, -OCBrs;

-F, -C1, -Br, -1, and mixtures thereof;

-SCN;
-SO:M;
-0SOsM;
-SONR);
-SO.RS

[CR%)1P(O)(ORRY
[CR%,1.P(O)OR®);

xxxii) and mixtures thereof;
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R* and R™ are each hydrogen, or R*® and R™ are taken together to form a carbonyl unit;

Y is the same as above; R® is hydrogen, C1-C4 linear, branched or cyclic alkyl, C-C4

linear alkenyl, halogen, -OH, -NO;, -CN, and mixtures thereof; M is hydrogen or a salt

forming cation;

the index y is from O to 10.



