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ABSTRACT

The present invention provides substituted thiazole and pyrimidine derivatives of
Formula (1), methods of their preparation, pharmaceutical compositions comprising the
compounds of Formula (1), and methods of use in treating human or animal disorders.
The compounds of the invention can be useful as inhibitors of action of AGRP on a
melanocortin receptor and thus can be useful for the manag ement, treatment, control, or
the adjunct treatment of diseases which may be respomsive to the modulation of

melanocortin re ceptors including obesity-related disorders.
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. SUBSTITUTED THIAZOLE AND PYRIMIDINE DERIVATIVES AS MELANOCORTIN RECEPTORS

MODULATORS

Statement of Related Application
The present application claims priority under 35 USC 119 from US Provisional Patent

Application Serial No. 60/563,882, filed April 20, 2004, entitled S ubstituted Heteroaryl
Derivatives As Therapeutic Agents®, the entirety of which is heref n incorporated by
reference.
Field of the Invention

This invention relates to substituted heteroaryl derivativess, compositions, and
methods of treatment using the compounds and compositions which may be useful for the

management, treatment control, or adjunct treatment of diseases which may be responsive
to the modulation of a melanocortin receptor.
Background of the Inwvention

The neuroendocrine regulation of homeostasis of body wreight and energy
expenditure is achieved by integrating peripheral hormonal signals such as leptin and
insulin, and central signals generated from hypothalamic regions including the arcuate
nucleus, mediobasal nucleus and paraventricular nijcleus (Woods S.C., et al., 1998,
"Signals that regulate food intake and energy homéostasis", Sciience, 280:1378 —-1383; Flier
J.S., et al., 1998, "Obesity and the hypothalamus: novel peptidess for new pathways", Cell,
92:437~ 440).

Within the neuroendocrine regulatory pathway, the melamocortin system of the
arcuate nucleus is of major importance. Melanocorﬁn receptors (MC-R) have been identified
in these hypothalamic regions. Pro-opiomelanocc)'rtin (POMC) containing neurons project to
the arcuate nucleus to provide multiple neuropeptide neurotransmitters to stimulate these
receptors. MC-Rs belong to the G-protein coupled receptor (GPCR) superfamily that
contains a seven transmembrane structure. One unique characteristic that differentiates
MC-Rs from other GPCRs is that endogenous antagonists/inver-se agonists for these
receptors have been discovered. '

Striking evidence of endogenous antagonists/inverse agonists for MC-Rs has

.emerged from studies of the agouti protein, which exerts its sffeacts through interacting with

MC-R with competitive antagonism of the natural ligand alpha-NASH (Buitman SJ, et al. 1992
"Molecular characterization of the mouse agouti locus®, Cefl, 71 :1195-1204; Lu, D., etal.,
1994, "Agouti protein Is an antagonist of the melanocyte-stimulating-hormone receptor”,
Nature, 371:799 —802; Brash G., 1999 "From the agouti protein to POMC-100 years of fat
blonde mice", Nat. Med., 5:984 —985). The discovéry of Agouti—related peptide (AgRP), an

:agouti protein homologue, that interacts specificaily with subtypres of MC-Rs (MC-3R and
MC-4R) and antaqonizes MC4R but not MC-1R further suggessts that the central MC-R are
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involved in body weight regulation. (Ollmann, M.M., ext al., 1997, "Antagonism of central
melanocortin receptors in vitro and in viva by agoutj- xelated protein”, Science, 278:135-138).
Five subtypes of MC-R (MC-1R - MC-5R) hawve been identified. Multipfe POMC
peptides aire agonists on these receptors with overlagoping activity (Adan Rah, etal., 1994

-~“Differential effects of melanocortin peptides on neur-al melanocortin receptors ™, Mol

Pharmacol., 46:1182-1190). MC-1R is primarily locaated in the peripheral nensous system
ACTH 'is the endogenous agonist for MC-2R, but Is wvithout much activity on ot her MC-R
subtypes (Schicth HB, et al., 1997, "The melanocortimn 1, 3, 4 or & receptors do» not have a
binding epitope for AGTH beyond the sequence of a- MSH", Endocrinology, 1 54.73-78).

MC-3R and MC-4R and -5R are mainly located in the CNS, with high concentrations in the
hypothalarmic regions such as the arcuate nucleus arad paraventricular nucleuss (Mountjoy

-K.G., et al ., 1994, "Localization of the melanocortin-4 receptor (MC-4R) in neur-cendocrine

and a‘utonér’nic control circuits in the brain”, Mol Endcacrinol., 8:1298 ~1308). Multiple lines:of _.
evidence indicate that hypothalamic MC-4R and MC-:’BR play a key role in regus lating food
intake and energy balance. Ectoplcally expressmg Aggoutl peptide A" mouse causes a lethal

syndrome characterized by pronounced obesity and tihe development of diabetes and
" neoplasms (Lu, D., et al., 1894, "Agouti protein is an =ntagonist of the melanocyte

stimulating -hormone receptor”, Nature, 371:799 —8027). Transgenic mice over-expressing
AgRP are obese, suggesting that blocking MC—3R.or EVIC~R is the cause of obesity. Further
determination that MC4R knock out mice (Brash, G., 1999 "From the agouti protein to

, 1997
"Targeted disruption of the mefanocortin-4 receptor re=sults in obesity in mice", Cell, 88:131—
141) have a similar phenotype as that of AgGRP over-e=xpressing mice further co mfirms that
MC-4R is & key component in the body weight reg'ulét'ion pathway whereas MC—3R seems to
be more invalved in energy regulation. Dsficient sy.r)ﬂ'nesis of melanocortins catuses obesity
in human and mutant mice (Krude, H., et al., 1998,;"Severe early-onset obesity, adrenal

insufficiency and red hair pigmentation caused by PONC mutations in humans”, Nat Genet.,

19:165-157"; Yaswenl, et al., 1999, "Obesity in the rrmouse model of pro-opiom elanocortin
_:deﬂcigncy responds to peripheral mela-nocortin®, Nat. Med., 5:1066 —1070). Moreover, in.

anirr_jal models of abesity treatment with aMSH like agconist induced weight loss (Benoit S.C.,l
et al., 2000, "A novel selective melanocortin-4 receptor— agonist reduces food int=ke in rats
and-mice without producing aversive consequences”, F_Neurosci., 20:3442-3448).

In humans, mutations of the MC-4R have been identified in obese patients and linked
to impaired Jigand binding and signaling (Hinney, A., et al., 1999, "Several mutations in the

melanocortin-4 receptor gene including a honsense ancd a frameshift mutation asssociated

. with' dominantly inherited obesity in humans", J. Clin. Emndocrinol. Metab., 84:148 3—1486;
Gu W., et al., 1999, “Identification and functional analyssis of novel human melarwocortin-4
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receptor variants”, Diabetes, 48:635- 639; Krude, H., etal., 1998, "Severe early-onset
obesity, adrenal insufficiency and red hair pigmentation caused by POMC mutations in
humans", Nat Genet., 19:155-157).

Aberrant regulation of body weight, such as that in obese patients, is associated wevith
physiolagical and psychological disorders. Therefore, it is Clesirable to find drugs that car
regulate central melanocortin system and therefore treat reBated medical disorders. Here>,
we report the finding of compounds that can modulate MC- R/AgRP/aMSH system.
Summary of the Invention

This invention provides substituted heteroaryl derivaatives and compositions whici—
modulate the functional interaction of AGRP (Agouti related protein) with a melanocortin
receptor. In an embodiment, the present invention provide s compounds of Formuia (1) a=s
depicted below. In another embodiment, the present inveration provides methods of
preparation of compounds of Formula (1). In another emboadiment, the present invention
providles pharmaceutical compositions comprising the coms pounds of Formula (). In ancther
embodiment, the present invention provides methods of trezatment comprising: administearing
to a s ubject a compound of Formula (1).

The compounds of the invention are useful as mod wiators of AgRP interaction wi—th a
melanocortin receptor and thus may be useful for the management, treatment, control aend
adjunct treatment of diseases or conditions that may be ressponsive to the modulation of one
or more melanocortin receptors. Such diseases or conditlons may comprise bulimia ancd
obesity including associated dyslipidemia and other obethy and overweight-related ‘
complications such as, for example, cholesterol gallstoness , cancer (e.g., colon, rectum,
prostate, breast, ovary, endometrium, cervix, gallbladder, &nd bile duct), menstrual
abnormalities, infertility, polycystic ovaries, osteoarthritis, and sleep apnea, as well as fcar a
number of other pharmaceutical uses associated therewitin, such as the regulation of
appetite and food intake, dyslipidemia, hypertriglyceridemiia, Syndrome X, type || diabetees
(non-insulin-dependent diabetes), atherosclerotic diseases such as heart failure,
hyperiipidemia, hypercholesteremia, low HDL levels, hypesrtension, cardiovascular disesase
(including atherosclerosis, coronary heart disease, coronaary artery disease, and
hype rtension), cerebrovascular disease and peripheral ve ssel disease. The compoundss of
the present invention may also be useful for treating physiiological disorders related to, =or
examiple, regulation of insulin sensitivity, inflammatory res ponse, plasma triglycerides, HDL,
LDL, and cholesterol levels and the like. The compounds of the present invention may also
be usseful for treating female sexual disfunction, male sexual disfunction, and erectile
disfunction. '
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Detailed Description

Embodiments of the present invention comprise substituted hetercaryi derivatives,
compositions, and methods of use. The present invention may be emboclied in a variety of
ways.

In an first aspect, the present invention provides substituted heter-oaryl derivatives as
inhibitors of AgRP interaction with a melanccortion receptor which may b-e ussful for the
management and treatment of diseases and conditions associated obestty and obesity-
related disorders.

in another aspect, the present invention provides compounds of E-ormula (1):

R W
R; N

N
wherein
mis0,1,0r2;
Als selected from the group consisting of:

H H
1) ——I\Il—R1 ——IT——Rg ——(I:——R1 —C—R,
R4 R5 R4 R5 ,
O
I |
Ra . , R4 ' Rg '
O»
1\
—80,~N—R, —soz—T-H —N—C—R, ——T-——C‘-—-Rz
R4 L) R3 ) R4 1 Rs 1
i
"_‘N_802_R2 —T"—'C_Rs ——-N—SOZ—RS
R4 ’ R2 ! R2 ’
| w
—N—C—Rs _‘T—'SOZ—Ra _C—?——Rz and —C~CHy=R;
H ' H ' R4 )
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H
") —T—"Rz _? ——Rz ’_‘T—H —'CHQ—‘Rg
R4 ' R4 * R3 1 '
0] 0O
I I I I
—C—N—R; ——C-—lil—H —N—C—R; —-T—C—-Ra
Rq ' Ry Rq ' R, :
_SOZ'—N—Rz —802—‘T —H —T_802_ Ry —N_SOZ—Rs
R4 [} R3 ] R4 ' R2 ,
0
| Il H I
~—N—C—Rs —N—80,—R3 —C—C—R: —C—CH>-R3
l | | , and
H ! H : Rs

;and
) -K;

R, is selected from the group consisting of:
5 a) —L-Dy-Gy;
b) —L-D,-alkyl;
c) —L-Dy-aryl;
d) 4 -Dy-heteroany;
e) —L-Ds-cycloalkyl;
10 f) —L-Ds-heterocyclyl;
g) -L-D,-arylene-alkyl;
h) —L-Di-alkylene-arylene-alkyl;
i) —L-Ds-alkylene-aryl;
j) ~L-Dy-alkylene-Gy;
15 k) ~L-Di-heteroarylene-Gs;
) -L-Ds-cycloalkylene-G;
m) ~L-Ds-heterocyclylene-G,; and
Xi—G,
—L—D,

AN
) VG,

20 R, is selected from the group consisting of:



10

15

20

25

30

WO 2005/103022

a) —L-D-Gy;
b) —L-Dy-alkyl;
C) —L-i)1-aryl;
d) —i-Dy-heteroaryl;

e) -L-D;-cycloalkyl;

f) -L-Ds-heterocyclyl;

g) —L-Ds-arylene-alkyl;

h) —L-D,-alkylene-arylene-alkyl;
i) —L-Dy-akylene-aryl;

j) —L-Ds-alkylene-Gy;

k) —L-Ds-heteroarylene-G;

I) —-Di-cycloalkylene-G 4;
m) —L-Ds-heterocyclylene—Gs;

. /Xr—G1

!

—L—D,

N
) e,

o) -L-Ds-arylene-Gs;
p) —L-D;-arylene-alkylene-G;

q) -7-L-D1—alkylene-arylen e-alkylene-G,; and

r) -L-D-alkylene-arylene-G;

R is selected from the group consisting of:
a) —alkyl;
b) —L-Dy-H;
c) -L-Ds-alkyl;
d) —L-Ds-aryl;
e) -L-Ds-heteroaryi;
f) -L-D;-alkylene-heteroaryl;
g) —L-Dy-cycloalkyl;
h) —L-Ds-heterocyclyl;
i) —L-Ds-arylene-alkyl;
j) -L-Ds-alkylene-arylene-alkyl;
k) —L-Ds-alkylene-aryl; and
1) -L-Ds-arylene-aryl;

R, is selected from the group consiisting of:

PCT/US2005/013386
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a) -hydrogen;

b) —alkyth

c) ~L-DiH;

d) —L-Ds-alkyl;

e) —L-Di-anyl;

f) —L-Ds-heteroaryl;

g) —L-Ds<cycloalkyl,

h) —L-Di-heterocyciyt;

i) —L-Ds-arylene-alkyl;

j) —L-D;-alkylene-arylens-alkyl;
k) —L-D-alkylene-aryl; and
) -L-Ds-arylene-aryl;

Rs Is -cycloalkyl, -heteroaryl, or -alkylene-heteroaryl;

R, and Ry are independently selected from the group consisting of:
a) -hydrogen;
b) -halo;
c) —alkyl;
d) —L-Ds-H;
a) —L-D,-alkyl;
f) -L-Ds-aryl;
g) —L-Dy-heteroaryl;
h) —L-Ds-cycloalkyl;
i) —L-Dy-heterocycivi;
jy -L-Ds-arylene-alkyl;
. k) -L-D4-alkylene-arylene-alkyl;
) -L-D,-akkylene-aryt;
m) -L-Dy-arylene-aryl;
n) -L-Dy-(aryl)e; and
o) -L-D.-(arylene-alkyl);;
wherein at least one of Rs and Ry Is not hydrogen; or

Rs and R; may be taken together to form part of a fused carbocyclic ... fused aromatics, fused
heteroaromatic, fused cycloalkylaryl, fused arylcycloalkyl, fussed heterocyclyl aryl,
. fused arylheterocyclyl, fused cycloalkylheteroaryl, fused hete- roaryicycloalkyl , fused
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heterocyclylheteroaryl, or fused heteroarylheterocyclyl rings, whereain the ring is

optionally substituted 1-8 times with the group
a) -halo;

b) -nitro;

c) ~L-Dy-Gy;

d) ~L-Di-alkyt:

e) —L-Dy-aryl;

f} —L-Dy-heteroaryl;

9) -L-Ds-cycloalkyl;

h) -L-Ds-heterocycliyi;

iy —L-Ds-arylene-alkyl;

jy —L-Dy-alkylene-arylene-alkyl;
k) —L-D,-alkylene-aryl;

) -L-D;-alkylene-Gy;

m) ~L-D¢-heteroarylene-Gi;

n) -L-Ds-cycloalkylene-Gy;

o) —L-D;-heterocyclylene-Gs; and

X1—-G1
—L—D
2\
p) YiGe
Ra
N=N —N
L 7_ o
,or C ;
wherein

Rog I8
a) -hydrogen;
b) -halo;
c) -alkyi;
d) ~L-Ds-H;
e) —L-Ds-atkyl;
f) —L-De-aryl;
g) —L-Dy-hetsroaryl;
h) -L-D,cycloalkyl;
i) —L-Dy-heterocyclyl;
j) —L-Ds-arylene-alkyi;
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K) -L-Ds-alkylene-arylene-alkyl;
) —L-D,-alkylene-aryl;
m) -L-Dy-arylene-aryl;
n) -L-Da-(aryl); or
5 0) -L-D~(arylene-alkyl),;

K is cycloalkyl, heterocyclyl, aryl, heteroaryl, fused cycloalkylaryl, arylcycloalk=yl, fused
heterocyclylaryl, fused aryiheterocycly), fused cycloalkylheteroaryl, fussed
heteroaryicycloalkyl, fused heterocyclyiheteroaryl, or fused heteroaryl@eterocyclyl,

10 wherein K may be optionally substituted 1-3 times with a group select-ed from the
group consisting of: halo, nitro, and R 2;

G, is selected from the group consisting of: —CN, -SOsH, -P(O)(OH)., -P(O)C O-alkylOH), —
CO,H, -CO,-alkyl, -C(O)NHS(O)-alky, -C(O)NHS(O).-aryl, -C(O)NH=S(O),-

15 heteteroaryl, -C(O)NHS(O),-alkylene—aryl, -C(O)NHS(O),-alkylene-heateteroaryt, -
C(O)NHS(O).-arylene-alkyl, -S(O),N'HC(O)-alkyl, -S(O),NHC(O)-aryh, -
S(0),NHC(O)-heteteroaryl, -S(0).,NHC(O)-alkylene-aryl, -S(0)NHC=(0O)-alkylene-
heteteraaryl, -NHC(O)NH-SO-alkyl, an acid isostere,

"i
~ N N
ﬁ/ R1° VLﬁ/ \Rw
N No
20 Reo | Ri or -NRywRy ;

G, is selected from the group consisting of:
a) -hydrogen;
b) -alkylene;
25 c) —-L-Ds-H;
d) —-L-Ds-alky);
e) —L-Dy-aryl;
f) —L-Ds-heteroaryl;
g) -L-Ds-cycloalkyl;
30 h) —L-D;-heterocyclyl;
i)y —L-Ds-arylene-alkyl;
j) —L-Ds-atkkylene-arylene-alkyl;
k) -L-Ds-alkylene-aryl; and
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) -L-Di-arylene-aryl;
L is a direct bond, alkylene, alkenylene, alkynylene, or arylene;

5 D, is selected from the group consisting of: a direct bond, ~CH.-, -O-, -N{Rs}, -C(O}-, -
CON(Rg)-, -CON(Rg)SO;-, -N(Ro)C(O)-, -N(Re) CON(Rs)-, -N(Rg)C(O)O-,
~OC(O)N(Rs)- -N(R)SO;-, -SO,N(Rg)-, -C(O)-O-, -O-C(O)-, -S-, -8(0)-, -5(0z2), 0or
N(Rs)SON(Rg)-, -N=N-, and -N(Rs)-N(Rs)~;

10 D, is N, alkylyne, or alkenylyns;

X, and Y, are independently selected from the group consisting of: a direct bond, alkylesne,
arylene, heteroarylene, cycloalkylene, heterocyclylene, arylene-alkylene, alkylerne-
arylene-atkylene, and alkylene-aryl;

15

R, and R, are independently selected from the group conslsting of: -hydrogen, -alkyl, -&xryl, -

arylene-alkyl, -alkylene-aryl, and -alkylene-arylene-alkyl;

R,, and Ry, are independently selected from the grouip consisting of: hydrogen, -alkyl, -L-D-
20 alkyl, -L- Dy-aryl, -C(O)-alkyl, -C(O)-aryl, -SO,-alkyl, and -SO,-aryi, or
' Ry and Ry, may be taken together to form a ring hawvring the formula ~(CHz)m-J-(CHz)n-
bonded to the nitrogen atom to which Ry and Ry, are attached, wherein m and n are
0, 1, 2, or 3, and J is selected from the group consisting of —CH_, -O-, -S-, -S( O2), -
C(O)-, -CON(H)-, -NHC(O)-, -NHCON(H)-, -NHSO,-, -SO,N(H})-, -C(0)-0-, -O-&C(O},
25 -NHSONH-,

. R
13
Oﬁﬁ"z OYOR12 OZS/RIZ 02?,N(H)R12 02§/N'R12
|
—N— y  —=N— , —N— , —N— ’ —N— ,
R3
Os NHR,, Os N-R, R
2
b Y ! H oH
—N— ' —N— v —N— , and —C—

R,. and Ry are independently selected from the group consisting of hydrogen, aryl, a_lkyl,
and alkylene-aryl,

30 and

10



10

15

20

25

30

35

WO 2005/103022 PCT/US2-005/013386

wherein the aryl, heteroaryl, heterocyclyl, cycloalkyl, a nd/or alkyl group(s) in Ry - Rys, and
Rao, G1, Gz, L, X4, Y1, may be optionally substituted 14 times with a substituent gr-oup
selected from the group consisting of
a) —hydrogen;
b) halogen;
c) hydroxyl;
d) cyano;
e) carbamoyl;
f) -B-alkyl;
g) -B-perhaloalkyl;
h) -B—cycloalkyl;
i) -B-heterocyclyl;
j) -B-aryl;
k) -B-heteroaryl;
1) -B-alkylene-heteroaryl;
m) -B-alkylens-aryl;
n) -B-arylene-alkyl;
o) -B-perhaloalkyl;
p) -B-cycloalkylene-T-Ri4;
q) -B-alkylene-N-R4Rs;
r) -B-cycloatkylene-alkyl; and
s) -B-alkylene-cycloalky;
wherein
B and T are independently selected fr-om the group consisting of:  direct bond,
alkylene, -CHa-, -O-, -N(H), -8-, SO,-, -CON(H)-, -NHC(O)-, -NHCCON(H)-, -
NHSO,-, -SON(H)-, -C(0)-O-, -NHS®O,NH, -0-8(0),-, and -O-C (O},
wherein
Ry and R, are independently~ selected from the group co nsisting of:
hydrogen, heteroaryl, cycloalkoyl, heterocyclyl, arvi, alkyl, - alkylene-
aryl, -alkylene-heteroaryt, and —alkyiene-O-aryl; or
R,4 and Rysmay be taken togesther to form a ring having tie formula -
(CH,),~J-(CH.)- bonded to thez nitrogen atom to which Ry4_ and Rys are
attached wherein q and r are independently equalto 1,2, 3,0r4;J
comprises a direct bond, ~CHlz-, -O-, -S-, -5(0z)~, -C(O)-, -GON(H)-, -
NHC(O)-, NHCON(H)-, -NHSS0,-, -SO,N(H}-, -C(O)-O-, -®0-C(O}-, -
NHSO;NH-,

11
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R
17
Oﬁ,Rw Oﬁ/ORw Oﬁ/R 7 oz?fN(H)Rw oz?’N'R 18
—N— + —N— + —N— + —N— v —N— '
R}.,
DO gl r
—N— ' —N— ) or —N~—

Ry and Ry are independently selected from the group consissting of:
hydrogen, cycloalkyl, heterocyclyl, aryi, heteroaryl, alkyl, -allk<yene-
heteroaryt, or —alkylene-aryl;

or a phamaceutically acceptable salt, prodrug, or solvate thereof.

in an embodiment 6f the compound of Formula (), the compound of Formu 1a (1) has

W (CHy))—A
Rﬁ \ \,K 2
oo N

R,

the formula (1a)

(\a).

In another embodime nt of the compaund of Formula (1), the compound of Eormula (1)

has the formula (Ib)

S (CH)y—A
Reﬂ/ |
R7
(Ib).

in another embodiment of the compound of Formula (1), the compound of Formula 0]

N (CH,),, —A
B
N

R,
(Ic).

has the formula (Ic)

Rs

12
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In another embodiment of the compound of Formula (1), the compound of Formula ()

has the formula (Id)
AN
T

=N

(CH,),

|
A

5 O (id).

In another embodiment of the compound of Formula (1), A is selected #rom the group

consisting of
H H
1) —N—R; ——I\ll——R2 —C—Ry -—-cI:—Rz
Re -~ R FL«% . Rs
Q o)
Il N
—"T_H —CH;—R, ’—C'—T'—Rz ~—C—N—H
R3 , s R4 ' R3 ’
o .
Il I
_Soz"—N—Rz —SOZ_N_‘H —_T_‘C_’R“ __r\ll'—'o—_‘Rz
A4 * R3 v R4 ’ R5 [
—N—-S0,~R, —N—C—Rg _—T"Soz"Rs
R4 ! R2 ' R2 s
l I
—N=—C—R, —N—S0zR, —C—CRe ang ——C—CHa—Rg
H ! H ! '?4 1

10
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In another embodiment of the compound of Fomula (1), A is selected from thae group
consisting of: :

M N—R, —N—R, ——N—H
l I
Ry , Rs Ra )
o] (0]
I | SIS P
R4 ' Rs ’ R2 ’ H !
-——l\‘l—SOZ—Rz —N—80,—R3 —N—S80,—R3
R, ’ R, , and H

In another embodiment of the compound of Formula (1), Rs is selected from  the group
consisting of: hydrogen; halg, alkyl, and phenyl. In @nother embodiment, Rq is selexcted from
the group consisting of halo, alkyl, and phenyl.

In arother embodiment of the compound of Formula (1), R; is selected fron the group
consisting of:

a) —L-Dy-atkyl;

b) —L-Dy-aryl;

¢) —L-Dy-cycloalky!;

d) —L-D,-heterocyciyl;

a) —L-Ds-arylene-alkyl;

f) —L.-Ds-alkylene-arylene-alkyl;

g) —L-Dy-alkylene-aryl;

h) -L-Ds-arylene-aryl;

i) -L-Do-(aryl);; and

i)  -L-Dx(arylene-alkyl):;

wherein
L is a direct bond, C4-s alkylene, or phenylene;
D, is selected from the group consisting of: a direct bond, —CH,-, -e0-, -C(O)-,

-C(0)-0-, and -O-C(O)-.

In another embodiment of the compound of Formula (1), Ry is selected froam the group
consisting of:
a) -L-Dy-alkyl;
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b) —-L-Dq-aryl;
. ¢) —L-D{—cycloalkyl;
d) —L-Dy—heterocyclyl;
e) -L-Dj—arylene-alkyl;
f) -L-D,-alkylene-arylene-alkyl;
g) -L-D,-alkylene-aryl;
h) -L-Dq—arylene-aryt;
i) -L-Dz—(aryl); and
i) -L-Dz-(arylene-alkyl)z;
wherein
L is a direct bond, Cy-¢ alkylene, or pherylene;
D, is selected from the group consistingg of: a direct bond, -CHz-, -O-, -CG(O)-,
-C(0)-0-, and -O-C(O)-.
wherein the aryl, heterocyclyl, cycloalkyl, and/cr alkyl group(s) in Ry and L. may be
optionally substituted 1-4 times with a substitueant group selected from the group
consisting of '
a) —H;
b) halogen;
c) hydroxyl;
d) cyamo;
a) -B—alkyl;
f) -B-perhaloalkyl;
g) -B—cycloalkyl;
h) -B—theterocyciyl;
) -Bant
j) -B-heteroaryl;
k) -B-alkylene-heteroaryl;
1) -B-aakylene-aryl;
m) -B-arylene-alkyl;
n) -B-perhaloalkyl;
0) -B-cycloalkylene-T-Rqs;
p) -B-cycloalkylene-alkyl; and
q) -B-alkylene-cycloalkyl,
wherein
B and T are independently selected fr-om the group consisting of: direct bond,
alkylene, -CHz-, and -O-;
wherein
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R.4 is selected from the group consisting of: hydrogen, hetero=ryl,
cycloalkyl, heterocyclyl, aryl, alkyl, -alkylene-aryl, -alkylene-he-teroaryl,
and —alkylene-O-aryl.

in another embodiment of the compound of Formula (1), Ry is selected from the group
consisting of:

a)
b)
c)
d)
e)
f)

g)
h)
i)

)

~L.-D;-alkyt;

—L-D;-phenyl;
—L-D,-Cs-gcycloalkyl;
—L-D;-tetrahydropyranyl;
—L-D,-phenyléne-alkyl;
—L-D;-alkylene-phenylene-alkyl;
—L-D,-alkylene-phenyl;

L -Ds-phenylene-phenyl
-L-Do-(phenyl); and
-L—Dz-(phenylene-alkyl)z;

wherein

L is a direct bond, C-¢ alkylene, or phenylene;
D, is selected from the group consisting of: a direct bond, —CH;-, -O—, -C(O)-,
-C(0)-0-, and -O-C(0})-.

wherein the aryl, cycloalkyl, and/or alkyl group(s) in Ry and L may be optiorally
substituted 1-4 times with a substituent group selected from the group cons isting of

a)
b)
c)
d)
e)
f)

)
- h)

—H;

halogen;
hydroxyl;
cyano;
-B-alkyl;
-B-perhaloalkyl,
-B—cycloaikyt;
-B-aryl;

wherein

B is selected from the group consisting of: direct bond, alkylene, -C Hz-, and -
O-.

In another embodiment of the compound of Formula (1), Re is selected fronm the group
consisting of: hydrogen, halo, alkyl, and phenyl; and R; is selected from the group consisting
of: phenyl, benzyloxy-phenyl, 4-biphenyl-3-yl, 4-biphenyl-4-yl, bromo-phenyl, chlor-o-methyi-

16



10

15

20

25

30

WO 2005/103022 PCT/US2005/01 3386

phenyl, chloro-phenyl, cyano-phenyl, cyclohexylmethexy-phenyl, cyclohexyloxy-phenyl, di-p-
tolyimethyl, methoxy-phenyl, ethoxy-phenyl, isobutoxsy-phenyi, trifluoromethoxy-phenyl,
phenethyloxy-phenyl, phenoxy-phenyl, methylphenyl, isobutyl-phenyl, isopropyl-phenyl, tert-
butyl-phenyl, trifluoromethyl-phenyl, dichloro-phenyl, «difluoro-phenyl, dimethyl-phenyl,
difluoro-phenyl, dihydroxy-phenyl, bis-trifluoromethyl—phenyl, di-tert-butyl-hydroxy-phenyl,
benzoyl-phenyl, chloro-methyi-phenyl, (3-phenyl-propoxy)-phenyl, (methyl-cyclohexyloxcy)-
phenyl, (tert-butyl-cyclohexyloxy)-phenyl, and (tetrahsydropyran-4-yloxy)-phenyl.

" In another embodiment of the compound of F-ormula (1), Re is selected from the group
consisting of: hydrogen, halo, alkyl, and phenyl; and R; is selected from the group conssisting
of: (tert-butyl-phenyl)-phenyl-methyl, bis-(chloro-fluo ro-phenyl}-methyl, bis-(fluoro-pheryl)-
methyl, bis-(trifluoromethyl-phenyl)-methyi, naphthalen-1-yl, naphthalen-2-yl, 5,5,8,8-
tetramethyl-5,8,7,8-tetrahydro-naphthalen-2-yl, and 4-benzhydryl.

in another embodiment of the compound of Fommuia (1), A is selected from the group
consisting of:
@]

——r~|l—R1 —-—T—Rz —T—c —Ry —r\ll——‘c,!—R2

Ry Rs | Rq - » and Rs

wherein
R, is selectad from the group con51st|ng of:

a) -L-D,-Cq-s-alkylene-G,; and

b) -L-D-Cs-s cycloalkylene-Gs;
R, is selected from the group consisting of:

a) -L-Dy-Cy-s-alkylene-Gy;

- b) -L-D4-Cs-s cycloalkylene-Gy;

c) -L-Dy-Cs~-alkylene-phenylene-Gi;

d) -L-Ds-Cy- s-alkylene-phenylene-c,-a-ar.lkylene—G,, and

e) -L-Ds-phenylene-Gy;
R4 is selected from the group consisting of:

a) hydrogen;

~ b) -L-Di-phenyl;

c) -L-Ds- Cs-4-alkylene-phenyl;

d) -L-Di- Cy-s-alkylene-Cs-5 cycloalkyl;

e) -L-D4-Cs-5 cycloalkyl;

f) -L-Ds-thienyl; and

f0)) -L-E_),-C1-4-alkylene—thienyl; and
Rs is selected from the group consisting of:
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a) -Cg-p cycloalkyl;
b) -thienyl; and
c) -Ci-s-alkylene-thienyl.

I another embodiment of the compound of Formuila (1), Ais selected from the group
consisting of:

|
—N—R, —N—R,; —N—C—Rq —N—C—R,
R4 Rs Rs + and Rs

wherein
R, is selected from the group consisting of:
a) -(CH2-G; and
b») -Cs~ cycloalkylene-Gs;
R, is selected from the group consisting of:
" a) -phenyl-Gy;and
b) -(CHa)rpheny-Gi;
nis 1,2, 3, or4; and
G, is selected from the group consisting of: -SOsH, —CO=H, -C(O)NHS(O)-alkyl, -
C(O)NHS(O)~phenyt, -C(O)NHS(O)-phenylene-alkyl, -C(O)NHS(O).-pyriavl, -
NHC(O)NH-SO.-alkyl, and an acid isostere.

I n another embodiment of the compound of Formula (1), A is selected from the group
consisting of:

R4 Rs Rq » and Rs

wherein
R, is selected from the group consisting of:
a) -L-Dy-Cy-s-alkylene-G4; and
b). -L-Dy-Cs-s cycloalkylene-Gy;
R, is se lected from the group consisting of:
' a) -L-D,-Ci-s-alkylene-Gi;
b) -L-D-Cs-s cycloalkylene-Gy;
¢) -L-D;-Ci-s-alkylene-phenylene-G;;
d) -L-D,-C,~-alkylene-phenylene-C,-s-alkylerne-Gy; and
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e) -L-D;-phenylene-Gy;

R, is selected from the group consisting of: hydrogen, i=sopropyl, 3- methyl-butyl, cycloepentyl,
phenyl tert-butyl-phenyi, cyano-phenyl, trifluoro1methoxy-phenyl, methyl-phenwy, 4-
biphenyl, 3-biphenyl, methoxyphenyl, hydroxyptenyl, chlorophenyi, dichloroptenyl,
dimethoxy-phenyl, benzy!, methoxybenzyl, trifiuscromethoxy-benzyl, thienyl, thien-2yl-
methyl, 3-thien-2-yl-propyl, 2-thien-2-yi-ethyl, fu ran-2yi-methyl, cyclobutylmetinwl, and
cyclohexylmethyl; and

Rs is selected from cyclopentyi, cyclohexyl, thienyl, thien-2yl-methyi, 3 3-thien-2-yl-propoyl, and
2-thien-2-yl-ethyl.

In another embodiment of the compound of Formula (1), A is selected from thee group
consisting of:

—N—-H —N—GC—R3 —N—80,—R3
l
R3 . H 1 H
—N—S80,—R; '—l\ll—SOg—Re, -—'T—C—Rs
R ’ Rz , and Ry

wherein .
R, is selected from the group consisting of:
a) -L-D4-Cy-s-alkylene-Gi;
b) -L-D4-Cs-s cycloalkylene-Gs;
c) -L-Dy-C;-5-alkylene-phenylene-Gy;
d) -L-D,-C/--alkylene-phenylene-C,-s-alk ylene-Gs; and
e) -L-Ds-phenylene-Gi;
R; is selected from the group consisting of:
a) -L-Ds-phenyl;
b) -L-Ds- Ci-s-alkylene-phenyl;
c) -L-Ds- C,-s-alkylene-Cs cycloatkyl; V
d) -L-D4-Csq-s cycloalkyl;
e) -L-Dy-thienyl; and
) -L-D4-C4-4-alkylene-thienyl; and

* R, is selected from the group consisting of:

a) hydrogen;
b) -L-Ds-phenyl;
c) -L-D;- Cy-s-alkylene-phenyl;
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d)
e)
f
g)

-L-D,- C-4-alkylene-Ca~ cycloalkyl;
-L-D4~-C3-s cycloalkyl;

-L-D;-thienyl; and
-L-D{-C1-¢-alkylene-thienyl.

In another embodiment of the cornpound of Formula (1), A is selected fr-om the group

consisting of:

wherein

—N—H ———l\|l——C—R3 —N—80,~R;
3 , H ) H
_N—SOZ-Rz ——"N—'802—R3 __N_-—C‘_‘R:;
Ra ) R, , and Rz

R, is selected from the group consisting of:

a)
b)
0)
d)

~CHZ)i-Gy;

-Cs~ cycloalkylene-G;;
-phenylene-G,; and
-(CH_)-phenylene-G;

whereinnis 1, 2, 3, or4;

R, is selected from the group consisting of:

a)
b)
c)
d)
e)

f)

-L-Ds-phenyi;

-L-D4- Cq-4-alkylene-pheny/;

-L-D,- Ci-4-alkylene-Cs-s cycloalkyl;
-L-D4-C;-3 cycloalkyl;

-L-D,-thienyi; and
-L-D;-C4-s-alkylene-thieny};

R, is selected from the group consisting of:

a)
b)
c)
d)
e)
f)
a)

hydrogen;

-L-Ds-phenyt;

-1-D¢- Cy-s-alkylene-phenyt;

-L-D,- C;-4-alkylene-Cs-s cycloalkyl;
-L.-D4-C3-g cycloalky!;

- -D,-thienyl; and
-L-D,-C-4-alkylene-thienyl; and
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G, is selected from the group consisting of: -SOsH, —COH, -C(OINHS(O)-=alkyl, -
C(O)NHS(O),-phenyl, -C(O)NHS(0).-phenyBene-alkyl, -C(OINHS(O= ),-pyridyl, -
NHC(O)NH-SO.-alkyl, and an acid isostere.

In another embodiment of the compound of Formula (1), Ais selectecd from the group
consisting of:

—N—=H —-N—C—R3 ~—N—80,5—R3
| |
Rs H . H
—N'— SOZ_RZ T—Soz-Rs —N— C'_Ra
R, R2 » and Ra2

wherein
R, is selected from the group consisting of:
a) 4-Dy-Ci-s-alkylene-Gi;
b) -L-D;-Cs-s cycloalkylene-G;
¢) -L-D,-Cs-s-alkylene-phenyl-Gs;
d) -L-D;-Ci-s-alkylene-phenylene-Cy~-a lkylene-G; and
e) -L-Di-phenylene-Gy;

R, s selected from the group consisting of: isopropwh. 3-methyl-butyl, cyclopentyl, phenyl,
tert-burtyl-phenyl, cyano-phenyl, trifluorometra oxy-phenyl, methyl-phemmyl, 4-biphenyl,
3-biphenyl, methoxyphenyl, hydroxyphenyl, chlorophenyl, dichicroph enyl, dimethoxy-
phenyl , benzyl, methoxybenzyl, trifluorometh oxy-benzyl, thienyl, thies-2yl-methyl, 3-
thien-2-yl-propyl, 2-thien-2-yl-ethyl, furan-2yl—methyl, cyclobutylmethy./i, and

_ cyclohexylmethyl ;and

R, is selected From the group consisting of: hydroge n, isopropyl, 3-methyl-btyl, cyclopentyl,
phenyl, tert-butyl-phenyl, cyano-phenyl, triflucromethoxy-phenyl, met hyl-phenyl, 4-
biphenwl, 3-biphenyl, methoxyphenyl, hydroxyphenyl, chiorophenyl, diichiorophenyl,
dimethoxy-phenyl, benzyl, methoxybenzyl, trifluoromethoxy-benzyl, tihienyl, thien-2yi-
methyl, 3-thien-2-yl-propyl, 2-thien-2-yi-ethyl, furan-2yi-methyl, cyclotoutylmethyl, and
cyclohexyimethyl.

In anotiher embodiment of the compound of Formula (), Ais selected from the group

consisting of:
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—N—R; N—H ——N—](!,——Rz ——N—C—R;
"?4 A . 'LB 'l&t , Ra
—N~-SO,-R; —N—80Rs —N—80,—R3
l'-lh ) |lQ2 , and H
wherein

R, is selected from the group consisting of:

a)
b)
c)
d)
o)

-L-D,-C¢-s-alkylene-G;

-L-D;-Cs cycloalkylene-G1;
-L-D,~C~-alkylene-phenyl-Gi;
L-D;-C,~s-alkylene-phenylene-C,-alkylene-G; and
-L-Dj-phenyiene-Gs;

R; is selected from the group consisting of:

a)
)
<)
d)
€)
f)

-L-Ds-phenyt;

- -D;- Cy-s-alkylene-phenyl;

L-Dy- Cy-¢-alkylene-Cs-s cycloalkyl;
-L-D4-Cg-s cycloaikyl;

-L-D,-thienyl; and
-L-D;-C,-s-alkylene-thienyl; and

R, is selected from the group consisting of:

a)
b)
c)
d)
e)
f)
)

hydrogen;

-L-Ds-phenyl;

-L-D;- Cy-4-alkylene-phenyl;

L-Dy- Cy-¢-alkylene-Cy-s cycloalkyl;
-L-D4-Ca-s cycloalkyl;

-L-D;-thienyl; and
-L-D,-C1-4-alkylene-thienyi.

PCT/US2005/013386
o)
i}
————t\‘l—-C—Ra
H 1

" In another embodiment of the compound of Formulla (1), Ais selected from the group -

consisting of:
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VO (0]
—N—R, —N—H —N—C—R; ———N—g—Ra —"ll—'g—Rs
FL4 R ‘Ls , I‘R4 , }Lg s H !
—N~S0,~R, —N—S0,~Rs —N—SO0;—Rs
' S Jand
wherein ' ’

R, is selected from the group consisting of:
a) -(CH:)-G1;
b) -Cs-r cycloalkyiene-Gy;
c) -phenylene-Gy;
d) ~«(CHg)s-phenylene-Gs; and
whereinnis 1,2, 3, or 4,
R, Is selected from the group consisting of:
a) -L-Ds-phenyi;
b) -L-D;- Ci-s-alkylene-phenyt;
c) -L-Ij1- Ci-s-alkylene-Ca-s cycloalkyl;
d) -L-D4-Cs—s cycloalkyl;
e) -L-Dy-thienyl; and
f) -L-Dy-Ci-alkylene-thienyl;
R, is selected from the group consisting of:
a) hydrogen;
b). -L-D4-phenyl;
¢) -L-Ds- Cy~-alkylene-phenyl;
d) -L-D;- Cy-¢-alkylene-Cas Cycloalkyl;
8) -L-Di-Css cycloatkyl;
f) -L-Dy-thienyl; and
g) -L-D-C;--alkylene-thienyl; and
G, is selected from the group consisting of: -80sH, ~CO2H, -C(O)NHS(O).~alkyl, -
C(O)NHS(O)z-phenyl, -C(O)NHS(O)-phenylene-alkyl, -C(O)NHS(O),-pyridyl, -
NHC(O)NH-SO.-alkyl, and an acid isostere.

In another embodiment of the compound of Formula (1), A is selected from the group
consisting of:
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0] Q
Il I I
——l\ll——Rz —T~H —N—C—R,; —N—C—Fy -——I\II—C—R3
R4 ' R3 R2 ’ H !
‘_"N—SOZ—'RZ —N—'SOZ_Rs —T—802"R3
N qu , and H

wherein

R, is selected from the group corsisting of:
a) «(CHz)n-G1;
b) -Cs— cycloalkylene-Gy;
c) -phenylene-G,; amnd
d). {(CHz)r-phenylene-G;;
whereinnis 1, 2, 3, or 4;

Rsis selected from the group co nsisting of: isopropyl, 3-methyl-toutyl, cyclohexylmethyl,
cyclopentyi, phenyl, tert-butyl-phenyl, cyano-phenyl, trifiue oromethoxy-phenyl, methyl-
phenyl, 4-biphenyl, 3-bipphenyl, methoxyphenyl, hydroxyhenyl, chlorophenyt,
dichlorophenyl, dimetho><y-phenyl, benzyl, methoxybenzy/l, trifluoromethoxy-benzyl,
thienyl, thien-2yl-methyl, 3-thien-2-yl-propyl, 2-thien-2-yl- ethyl, furan-2yl-methyl,
cyclobutyimethyl, and cysclohexyimethyl;

R,is selectéd from the group coensisting of: hydrogen, isopropyl , 3-methyl-butyl,
cyclohexylmethyl, cyclopentyl, phenyl, tert-butyl-phenyl, «cyano-phenyl,
trifluoromethoxy-phenyl, methyl-phenyl, 4-biphenyl, 3-biphenyl, methoxyphenyl,
hydroxyphenyl, chloropthenyl, dichlorophenyl, dimethoxy—phenyl, benzyl,
methoxybenzyl, trifluoro methoxy-benzyl, thienyl, thien-2y/-methyl, 3-thien-2-yi-propyl,

, 2-thien-2-yl-ethyl, furan—2yl-methyl, cyclobutylmethyl, an«d cyclohexylmethyl; and -

G, is selected from the group consisting of: -SOsH, —CO,H, -C(CO)NHS(O),-alkyl, -
C(O)NHS(O).-phenyl, -C(O)NHS(O).-phenylene-alkyl, -C(OINHS(O),-pyridyl, -
NHC(O)NH-SO.-alkyl, zand an acid isostere. ' ’

In another embodiment of the compound of Formula (1), A is selected from the group
consisiting of
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H
Iy —N—R; —-<|3-—Rz —T—H —CH;—Rs
R4 1 R4' ’ R3 ) s
o} o}
| | 1 |
——C—IT—*RZ ———c——rr——-H —T—C—Rz —N—C—R,
Rq ' Rs Rs ' Ro '
—80,~N—R; —SOz—lil—H —N—80,—R;, ——N—S02—Ra
R, Ra R4 ’ Rz ’
[l n
—N—C—R; —N—SO,—R; —C—C—R, —C—CH,-Ry
| | and
H ' H R, '

R is selected from the group consisting of: hydrogen, halo, alkywl, or phenyl; and
Ry is selected from the group consisting of: phenyl, benzyloxy-p=henyl, 4-biphenyl-3-
yl, 4-biphenyl-4-yl, bromo-phenyl, chloro-methyl-phenyl, chioro-phenyl, cyano-phenyl,

5 cyclohexylmethoxy-phenyl, cyclohexyloxy-phenyi, di-p-tolylmethyl, met hoxy-phenyl, sthoxy-
phenyl, isobutoxy-phenvi, trifluoromethoxy-phenyl, phenethyloxy-pheny/I, phenoxy-phenyl,
methylphenyl, isobutyl-phenyl, isopropyl-phenyl, tert-butyl-phenyl, triflueoromethyl-phenyl,
dichloro-phenyl, difluoro-phenyl, dimethyl-phenyl, difluoro-phenyl, dihnycroxy-phenyl, bis-
trifluoromethyl-phenyl, di-tert-butyl-hydroxy-phenyl, benzoyl-phenyl, ch loro-methyl-phenyl,

10 (3-phenyl-propoxy)-phenyl, (methyl-cyclohexyloxy)-phenyl, (tert-butyl-c=yclohexyloxy)-phenyl ,
(tetrahydropyran-4-yloxy)-phenyl, (tert-butyl-phenyl)-phenyl-methyl, biss -(chioro-fluoro-
phenyl)-methyl, bis-(fluoro-phenyi}-methyt, bis~{trifluoromethyl-phenyl)}—methyl, naphthalen-1—
yl, naphthalen-2-yi, 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-naphtha|en‘-2—yl, and 4-benzhydry 1.
In an further embodiment, R, is selected from the group consisting of: ;"phenyl, bromo-phenyll,

15 chioro-methyl-phenyl, chloro-phenyl, cyano-phenyl, di-p-tolylmethyl, m ethoxy-phenyi,
ethoxy-phenyl, isobutoxy-phenyl, trifluoromethoxy-bhenyl, methylphen-yl, isobutyl-phenyl,
isopropyl-phenyl, tert-butyl-phenyl, trifluoromethyl-phenyl, dichloro-pheanyi, difluoro-phenyl,
dimethyl-phenyl, difiuoro-phenyl, dihydroxy-phenyl, bis-trifluoromethyi—pheny, di-tert-butyl-
hydroxy-phenyl, chloro-methyl-phenyl, (tert-butyl-phenyi)-phenyl-meth=yl, bis-(chloro-fluoro-

20 phehyl)-methyl, bis-(fluoro-phenyl)-methyl, bis-(triﬂubromethyl-phenyl)—methyl, naphthalen-1 -
yl, naphthalen-2-yl, and 5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-naphth=aien-2-yi.

In the compounds of Formula (1), the various functional groups  represented should
be understood to have a point of attachment at the functional group heaving the hyphen. In
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other words, in the case of —Cj. alkylaryi, it should be undersstood that thie point of
attachment is the alkyl group; an example would be benzyl. I'n the case of a group such as —

C(O) NH-CM alkylaryf, the point of attachment is the carbony~l carbon.
When any-variable occurs more than one time in any <ne constituent (e.g., Ris ), or

multiple constituents (e.g. L, Dy, etc.) its definition on each occurrence is independent at

&Very other occurrence:~ Also, combinations of substituents.zznd variables are permissible

only if such combinations result in stable'compounds. Lines. <drawn into the ring systems
from substituents indicate that the indicated bond may be att=ached to any of the ’
substitutable ring carbon atoms. If the ring system is polycyclic, itis intended that the bond
be attached to any of the suitable carbon atoms on the proxirmal ring only.

Also included within the scope of the invention are the individual enantiomers of the
compounds represented by Formula (1) above as well-as any wholly or partially racemic

mixtures thereof. The present invention also covers the indiv-idual enantiomers of the

compounds represented by the Formula above as mixtures wvith diastereoisomers thereof in

which one or more stereocenters are’ lnverted
In another aspect, the present mventlon provides a phyarmaceutically. acceptable salt,

_prodrug, or solvate of compounds of Formula, (1). In an emboediment, the prodrug comprises

a biohydrolyzable ester or biohydrolyzable amlde of a compo und of Formula (1).
Examples of compounds of Formula (i) or salfs therecaf having potentially useful

blologncal activity are listed by name below in Table 1. The ability of compounds of Formula (1)
to inhibit AGRP interaction with MC-4R was established with representative compounds of
Formula (1) listed in Table | using the assay described below. The compounds of Formula (12
in Table | showed an increase in. cAMP production and a redtaction in fluorescence
polarization in the assay and posess an effective 6oncentration for half maximal effect
(EC50) in the assay of less than 15 uM.

Compounds that inhibit AGRP functional mteraction wi th a melanocortion receptor are
potentially useful in freating diseases or conditions that may e responsive to the modulatior
of melanocortin receptors. The compounds of Formula (1) of he present invention may
therefore be potentially useful in the treatment of obesity and obesity-related disorders. The
compounds of this invention may also potentially be useful in prevention of weight galn

Example | Structure - Name
o ‘N-[4-(4-Isopropy/i-phenyl)-thiazol-2-yI]-

1

n\ o]
% f;' 2,5-dimethoxy-t>enzenesulfonamide -

o}
\
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[4—(4-Isopropyl-phenyl)-thiazol-2-
ylsulfamoyl}-acetic acid tert-butyl ester

3
N OH
s ¢ o ©

[4-(4-Isopropyl-phenyl)-thiazol-2-
ylsulfamoyl}-acetic acid

q

N - OH

)\va“:sd
s ¢ o ©

{{4-(4-1sopropy!-phenyl)-thiazol-2-y1]-
thiophen-2-ylmethyl-sulfamoyl}-acetic
acid

5 R s
O 1O

Thiophene-2-sulfonic acid [4-(4-
isopropyl-phenyl)-thiazol-2-yl]-amide

6 3-Chloro-N-[4-(4-isopropyl-phenyl)-
= N\,s‘\ cl thiazol-2-yl]-benzenesulfonamide
>__< >_<\‘g o © . ]
7 E 9 o N-[4-(4-tert-Butyl-phenyl)-thiazol-2-yl}-
>L©—<:( f D’ > 2,5-dimethoxy-benzenesulfonamide
q
8 {@_&gﬂ\”j o N-[4-(4-Isobutyl—phenyi)-thiazol—2-yl]—2,5—
N\ °?©/ dimethoxy-benzenesuifonamide

Biphenyl-4-sulfonic acid [4-(4-isopropyl-
phenyl)-thiazol-2-yl]-amide

10 n\g/@

N-[4-(4-Isopropyl-phenyl)-thiazol-2-yl]-
benzenesulfonamide

11 N\\
O

Biphenyi-3-sulfonic acid [4-(4-isopropyi-
phenyi)-thiazol-2-yi]-amide

12

>___< >_2\=( & °

N-[4-(4-Isopropyt-phenyl)-thiazol-2-yl]-3-
methoxy-benzenesulfonamide

© 2
n\s\ OH

3-Hydroxy-N-[4-(4-isopropyl-phenyl)-
thiazol-2-yi]-benzenesulfonamide
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2,5-Dimethoxy-N-(4-phenyl-Ehiazol-2-yi)-

14 o
benzenesulfonamide
N ”\s
— //\\
15 o _2,fk_ngethoxy_-N-[Mat-methc;xy-phenyly _
thiazol-2-yl]-benzenesulfonarmide
N
Ne" 8%
Q—gs( o o<
—0
16 /@\r ) 3-[4-(4-1sopropyl-phenyl)-thia=ol-2-
>_©;<i(ﬁ g,s\\é | o ylsulfamoyiJ-benzoic acid
s
17 H /@c’ [ 4-Chioro-N-[4-(4-isopropyl-phenyi)-
:(st\\ thiazol-2-yi]-benzenesulfonaryide
O
18 F 4-Fluoro-N-[4-(4-isopropyl-phexnyl)-
. \(“\/s\ thiazol-2-yl}-benzenesulfonam Ide
119 C'qu 2,4-Dichloro-N-[4-(4-isopropyl-gohenyl)-
N:(“\S\ thiazol-2-yl]-benzenesulfonami«de
>_© as 9
20~ 3.4-Dichloro-NJA-{4-sopropyl-henyl)-

thisizol-2-yi}-benzenesulfonamicie
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21 A-tert-Butyl-N-j4-(4-isopropyl-phenyl)-
i thiaz:ol-2-yl]-benzenesu|fonamide
> >—<\=(,s &
22 # 4 Cyyano-N-{4-(a-isopropyl-phenyl)-
H -
Meg thia=ol-2-yl]-benzenesulfonamide
>~ >_<\=(,s o
23 ' i & N-[A-{4-1sopropyl-phenyl)-thiazol-2-yl}-4-
>_©_<j & ] trifiacromethoxy-benzenesutfonamide
24 4-j4--(4-1sopropyl-phenyt)-thiazol-2-
) R oH ylsusifamoyl]-benzoic acld
5<
> >_{\=(,s g0
25 H o {(2. 5-Dimethoxy-benzenesulfonyl)-[4-(4-
0% O isopropyl-pheny!)-thiazol-2-yl}-amino}-
\(N\S\ acextic acid
> >—£\ ydoo
26 H 4-{(2,5-Dimethoxy-benzenesuifonyl-(4-
© ~ | (4-isopropyl-phenyl)-thiazol-2-yl}-amino}-
buttyric acid
N
> >—£\:g g0
27 i S)\chs'f@o\ [[A—(@-1sopropyl-phenyl)-thiazol-2-ylJ-(3-
Y '
YO/('LQ methoxy-benzenesulfonyl)—amino]-acetic
OH acid
28 {{4-Cyano-benzenesulfonyl)-[4-(4-

isopropyl-phenyl)-thiazol-2-yi]-amino}-
acetic acid
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29 HO

3-{(3,4-Dichloro—benzenesulfonyl)—[4—(4-
isopropyt-pheny! )thiazol-2-yl}-ami no}-
propionic acid

30 HO-°
T
T

3-{(4-Chloro-benzenesutfonyl)-[4- “
isopropyl-phenyl)—ﬂ'\iazo|-2-yl]-arr|ino}-
propionic acid

31 HO\Q

3—{(4—tert—BLnyl-benzenesulfonyl)—[4-(4-
isopropyl-phenyl)-thiazol-z-yl]-armino}-
propionic acid

32 HO- P
| ‘(‘ /@/F
. s

3-{(4-Fluoro-benzenesulfonyl)-[4-(4—
isopropyl-pheny\)—thiazol-z-yll-ar'nino}-
propionic acid

33 “3\\ o
T
Nao s

{(4-_Chloro-benzenesulfonyl)—[4— «(4-
isopropyl-phenyl)—thiazoI-Z-yl]-amino}-
acetic acid”

[[4-(4-lsopropy|.-pheny|)-thiazol—2-yl]-
(toluene—4—sulfonyl)-amlno]'-acetic acid

35 A Sodium 3-{A-(#isopropyl-pheryl-
J s o thiazol-2-yl}-thiophen-2-yimeth yl-amino}-
> < > z\'ag \/\g/ e | propionate
36 H‘C( /A 3~[Thiophen-2-ylmethy|-(4~p—tolyl-thiazol-
\Q\C\ s 2-yl)-amina]-propionic acid
\ 2/ V}I/OH Hydrochloride
(o]
37 o RO 0 3-(Cyclopentyl-{4-[4-(trans-4-wnethyl-
0 \Q\ENY cyclohexyloxy)-phenyl]-thiazowl-2-yl}-am
s ino)-propionic acid Hydrochlosride
HC
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38 3—{[5-0hloro-442,4‘—dimethy|—phenyl)—
N ;j thiazol-2-y1]-cyclopentyl-amino}-propionic
\ s\>——N HCI acid Hydrochloride
a
905‘]
o
39 / 34[4-(4-1sopropyl —phenyl}-thiazol-2-yl}-
N Q thiophen-s-yl—amino}-propionic acid
N |
\ g/ \/ErOH
40 1y oH 3-[4-(4-|sopropyl—phenyl)-thlazol-z-
\/T ylamina]-proploraic acid
41 cl Sodium 3-{(4-chloro-benzyl)-[4-(4-
ﬂ i isopropyi-phenyl)-thiazol-2-yl] amino}-
) r—\_/-\ f=( A propionate
A o]
42 3-{Benzyl-[4-(4'-isopropyl-phenyl)—thiazol-
Hol (© 2-yi}-amino}-propionic acid
N OH :
: Et{ \/Y Hydrochloride
Y o}
43 /I '3—{Furan-2-y1methyl-[4—(4~isopropyl~
Hel o phenyt)-thiazol—2-yl]-amino}-propionic
N OH
> Q gt( \/\|Or acid Hydrochloride
K]
44 Hot //@ 3~{[4»{4—FIuoro-phenyl)—thiazol-z-yll-
F N s thiophen-2-ylmethyl-amino}-propionic
\J ) | acid Hydrochioride
O
45 "ol //[B 3-{[4-(4-Chloro-phenyl)-thiazol-2-yl]-
o N\7" o 5 thioptién-2-yirnethyl-amino}-propionic
\J 7)o" | acidHydrochl oride
0
'46 ' F FF el 3-{[4-(3,5-Bis—trifluoromethyl-phenyl)-
: (> thiazol-2-yi]-thiophen-2-yimethyl-amino}-
F N ionic acid Hydrochloride
¢ 8 oH propionic ac v
s
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47 e HeI N 3—{[4—(4—-Cyano-phenyl)-thiazol-Z—yl]-
- N s thiophen-2-yimethyl-amino}-propionic
\ ¢ \/\O/z’°“ acid Hydrochloride
48 HCl R 3-[(4-Naphthalen—2—yl-ﬂ1iazol-2-yi)-
\ S thiophen-2-yimethyl-amino}-propionic
\ Z/ v\/]/OH acid Hydrochloride
0
49 F{ \ 3-{Thiophen-2-yimethyl-{4-(4-
Hel
¥ \Q\C N//Q tn'ﬂuoromethoxy—phenyl)-thiazol-z-yl]-
\ \2/ VYOH amino}-propionic acid Hydrochloride
. 0
50 o A\ 3{(5-Methyl4-phenyl-thiazol-2-y!)-
N\7’N s thiophen-2-ylmethyl-amino]-propionic
- \'/EI/OH acid Hydrochloride
51 Hel //[‘B 3-[(4,5-Diphenyl—thiazol-2—_yl)-miophen-2—
Q A S yimethyl-amino}-propionic acid
\ d \/E/OH Hydrochloride
52 C HCI K[—& 3-{[4-(3-Chloro-4-methyl-phenyl)-5-
N s methyl-thiazol-2-yl]-thiophen-2—ylmethyi—
» ~\oH | amino}-propionic acid Hydrochloride
o
53 H CER S 3{{4-(3 4-Dihydroxy-phenyl }-thiazol-2-
He N\7/N S yl}-thiophen-2-yimethyl-aminc}-propionic
\J )" | acid Hydrochloride
[o]
54 S 7\ Sodium 3-[(4-biphenyl-4-yi-thiazol-2-yl)-
Q NN thiophen-2-yimethylamino]-propionate
\ g \/YQ'N{ }
(o]
55 s " 3{[4-(3-Methoxy-phenyl}-thiazol-2-yl]-
//[SK thiophen-2-yimethyl-amino}-propionic
N .
N acid Hydrochloride
\ d \/zl/oH ‘
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56 \ HC 7 3-{[4-(4-Methoxy-phenyl)-thiazol-2-yI1-
© o s thiophen-2-yimethyi-amino}-propionic
=
L %" | acid Hydrochloride
4 e
57 o 3{[4-(5,5,8,8-1 etramethyl-5,6,7,8-
@ tetrahydro-naphthalen-2-yl)-thiazol-2-yl]-
{ TN\/}’OH thiophen-2-ylmethyl-amino}-propionic
o acid Hydrochloride
58 HCI 3-{[4-(3,5-Di-tert-butyl-4-hydroxy-
HO . @ phenyl)-thiazol—2-yl]-miophen-z-ylmethyl-
\ ?/N\/zron amino}-propionic acid Hydrochloride
59 HG Y 3-{Isopropyl-[4-(4-isopropyl-phenyl)—
Ny N thiazol-2-yl}-amino}-propionic acid
9 \/YOH
s d Hydrochioride
60 3-[[4-(4-Isopropyi-phenyl)-thiazol-2—-yi]-
HC .
)\Q{ J)/ (3-methyl-butyl)-amino]-propionic acid
N
N Hydrochloride
\ z/ \/YOH yare Il
o )
61 Hel //F:j 3-{Cyclohexylmethyl-[4-(4-isopropyi-
N o phenyl)-thiazol-2~yl]-amino}—propionic
=
\ z/ Ny acid Hydrochloride
o]
62 Q Sodium 3-{cyclopentyl-[4-(4-isopropyl-
)\Q\C J phenyl)-thiazol-2-yi]-amino}-propionate
N
\ 2/ \/z]/o Na
63 o K@zo\ 3-[[4-(4-Isopropyl-phenyl)-thiazol-2-yl}-
)\Q\C\ J (4_—mgthoxy—benzy|)-amIno]-propionic
=y acid Hydrochloride
o]
64 -~ 3-[[4-(4-Isopropyil-phenyl-thiazol-2-yl]-

(3-methoxy-benzyl)-amino]-propiomic
acid Hydrochioride
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65 Fe  Hal ,/@ 3-{Thiophen-2-yimethyl-[4-(4-
F N W trifluorometinyl-phenyl)-thiazol-2-yll-
\ b \/\rou . . .
S ) amino}-propionic acid Hydrochioride
66 3-{[4-(4-tert—-Butyl-phenyl)-thiazol-2-yl}-

HCl 7\
| S s
o

‘thiophen-2-yimethyl-amino}-propionic
acid Hydrochloride

&7 el B
\CQ\(-NY”KQ)
A

3-{[4-(4-Isobutyl-phenyl)-thiazol-2-yl}-
thiophen-2-yimethyl-amino}-propianic
acid Hydrochloride

68
O HCI a
| Q \NYNr\f\”/QOH

3-[(4-Naphthalen-1-yl-thiazol-2-yl}-
thiophen-2-ylimethyi-amino]-propionic
acid Hydrochloride

69 ™ Hes B

3-{[4-(4-Ethioxy-phenyl Ythiazol-2-yl}-
thiophen-2-ylimethyl-amino}-propionic
acid Hydrochloride

70
)\}7 Hat N\
S

3—{[444-!30butoxy-phenyl)—thiazol-2-yl]—
thiophen-2—ylmethyl-amino}-propionic
acid Hydrochloride

71 ' O réj

3-[(4-Biphe nyl-3-yl-thiazol-2-yl)-thiophe ;-
2-yimethyl-amino]-propionic acid
Hydrochloride

72
HCt < §
)\Q\@?/N\’)‘m_‘

3-{[4-(4-Iso propyl-phenyl)-thiazol-2-yi]-
thiophen-3—ylimethyl-amino}-propionic
acid Hydrochloride

73
HC!
oG

3-[[4-(4-1s0 propyl-phenyl)-thiazol-2-yI]-
(4-trifluorornethoxy-benzyl)-amino]-
propionic acid Hydrochloride
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74 g>[ 3-[[4-(4-Isopropyl-ph enyl)-thiazol-2-yl}-
HCI F (3-trifluoromethoxy-toenzyl)-amino-
N propionic acid Hydroachloride
D
. & \-)’OH
75 o g @ 3-{Cyclopentyl-[4-(2 .4-difluoro-phenyl)-
N Q thiazal-2-yl}-amino}—propionic acid
e ' Hydrachloride
. s .
Yo
0

76 HC! 3—{Cyclopentyl—[4-(2,4-dimethyl-phenyl)—
\©i[N Q thiazol-2-yl}~amino}—propionic acid
\

;)4\_} Hydrochloride
OH

77 el 3-{[5-Chloro-4-(4-is opropyl-phenyl)-
thiazol-2-yl}-cyclopesntyl-amino}-propionic

e acid Hydrochloride
Cl S \—>'—OH

78

Hl Q 3-{Cyclopentyl-[4-(=¥-isobutyl-phenyl}-5-
. N methyl-thlazol-2—yl‘j -amino}-propionic
- %ﬁ acid Hydrochloride

79 HO 3-{[4-(4—Chlo_ro-3-methy1—phenyl}ﬂ1iazol-
j | 2-yli}-cyclopentyl-asmino}-propionic acid
\>,N HCl Hydrochloride

80 & Na' Sodium 3-{cyclopeantyl-[4-(3,4-difluoro-
phenyl)-thiazol-2-y»ll-aminc}-propionate

35



WO 2005/103022

PCT/US2005/0 13386
81 No' Sodium 34cyclopentyl-[4-(2,4-dichloro-
-] ° phenyl)-thiazol-2-yi]-amino}-propionate
\ N
S
82 Ne' Sodium 3-{[5-chloro~4-(2,4-difluoro-
[e) o]
F F phenyi)-thiazol-2-yl}-cyclopentyl-amino}-
1 N propionate
Cl
83 Na' Sodium 3-{[5-chloro-4-(3,4-difluoro-
0. (o]
F phenyl)-thiazol-2-yl}-cyclopentyl-amino}-
F ' S propionate
a S
84 Na' _ Sodium 3-{[5-chloro-4-(2,4-dichloro-
o) O
o c phenyl)-thiazol-2-yl]-cyclopentyl-amino}—
S propionate
Cl s
85 o Na® O Sodium 3-{[5-chioro-4-(4-chioro-3-
methyl-phenyl)-thiazol-2-yi]-cyclopentyi —
| s‘ amino}-propionate
Cl
86 ©\/o oo o 3-{[4—(4~Benzyloxy—phenyl)-thiazo|-2-yl1-
cyclopentyl-amino}-proplonic acid
L > HCl Hydrochioride
87 HO 20 Benzoic acid 3-{2-[(2-carboxy-ethyl)-
©i°©\f; . cyclopentyl-amino]-thiazol-4-yl}-phenyl
: ester Hydrochloride
88 o Na' 070 Sodium; 3-{cyclopentyl-{4-(4-phenoxy—
©/ \Q\ﬁl\)— phenyl)-thiazol-2-yi]-amino}-propionate
ple
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89 N’ Sodium 3-({4-[4-(trans-4-tert-buityl-

Oﬂ cyclohexyloxy)-phenyil-thiazol—2-yI}-
>I‘" B cyclopentyl-amino)-propicnate

90 ' N Sodium 3-({4-[4-(trans—4-tert-b utyl-
cyclohexyloxy)-phenyl]—s-chloro-thiazol-
2-yl}-_cyc|opentyl-amino)-propionate

91 3-{[4-(4-Cyclohexyloxy-phenyh }Hhiazol-2-
yi]-cyclopentyl-amino}-pmpionic acid

Hydrochloride

92 3-{Cyclopentyl-[4-(4-phenethyrloxy-
phenyl )-thiazol-2-yi]-amino}-p- ropionic

acid Hydrochloride

93 3-{[4-(4-Cyclohexylmethoxy-phenyl)-
thiazol-2-yi]-cyclopentyl-amire. o}-propionic

acid Hydrochloride

3-(Cyclopentyl-{4-[4—(3—pheny|-propoxy)-
phenyl]-thiazol-2-yl}-amino)-proplonic
acid Hydrochloride

95 3-({5-Chloro—4~[4-(3—phenyl-propoxy)-
‘ phenyl]—thiazol-2-y|}-cycloper\tyl-amino)-

proplonic acid Hydrochloride=

96 3-{[5-Chloro-4-{4-cyclohexylmmethoxy-

phenyl)-thiazol-2-yi}-cyclope ntyl-aminc}-
propionic acid Hydrochloride2
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97 Br 3{j4<4-E3romo-phenyl)-thiazo 1-2-yil-
cyclopemtyl-amino}-pmpionic =cid
N Q HydrochRoride
/ \ .
s~ N
Yo
) o)
98 : HCI 3-(Cyciospentyl-{4-[4-(tetrahydliro-pyran-4-

yloxy)-pEnenyi}-thiazol-2-yl}-armino)-
propioni=c acid Hydrochloride

a9 .0 .
SCRSUR &

Sodium 3-{4-{4-(trans-4-metThyl-
cyclohe=xyloxy)-phenyl}-thiazol-2-yl}-
thlophem-z-ylmethyl—amino)-propionate

100
O Na' ?ﬂ

Sodium  3-({4-[(4-tert-butyl-pimenyl)-
phenyl- amethyl]-thiazol-2-yl}-cyclopentyl-
amino)—propionate

101 Q

3-[(4-Benzhydryi-thiazol-2-y1 )-
cyclope=ntyl-amino]-propionics acid
Hydroc hloride

OH
HCI
102 3-({4-[Bis-{4-fluoro-phenyl)-rmethyl]-
F O S Q thiazol—2-yl}-cyclopentyl-am&no)-
I N’>_ propioric acid Hydrochloride
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103

3-({4~[Bis-(3-chloro—4-ﬂuoro-phenyl)-
methyl]-thiazol-2-yl}-cyc|openty|-amino)-
propio nic acid Hydrochloride

104

3-{{4-L Bis-(4-trifluoromethyl-phenyl)-
methyrI}-thiazol-2-yi}-cyclopentyl-amino)-
propionic acid

105

3-[Cy«ciopentyl-(4-di-p-tolylmethyl-thiazol-
2-yl)-amino]-propionic acid
HydrScehloride

106

Sodium 2-({cyclopentyl-[4-(4-isopropyl-
phenyl)-thiazol-2-yll-amino}-methyl)-
benzate

107

Sodiuim 2-({[4-(4-isopropyl-phenyl)-
thiazol-2-yl}-thiophen-2-yimethyl-amino}-

meth yi)-benzoate

108

Sodiwum 3~({[4-(4-isopropyl-phenyl)-
thiazol-2-yl]-thiophen-2-yimethyl-amino}-
metheyl)-benzoate
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109 ' Sodium 4-{{j4-{4-isopropyi-phenyl)-
’? thiazol-2—yl]-tl'1iophen-2-ylmethyl-amino}-
S
X methyl)-benzoate
I3
L@\{- ne”
710 7 ' Sodium 3-{{cyclopentyl-[4-(4-isopropyi-
w, phenyl)-thiazol-2-yl]-amino}-methy!)-
| benzoate
111 0" Na' Sodium 2-{[cyclopentyl-(4,5-diphenyt-
- thiazol-2-yi)}-aminoj-methyl}-benzoate
s
\ N
s
112 N . Sadium 3-{{cyclopentyl-(4,5-diphenyi-
Na
Q N thiazo.l.-2-yl)-amino]-methyl}-benzoate
| > :
113 o N Sodium 24[(4,5-diphenyl-thiazol-2-yl)-
O Q\& thiophen-2-yimethyl-amino]-methyl}-
[ benzoate
S S .
O \
114 ] - Sodium 3-{[(4,5-diphenyl-thiazol-2-yl)-
: a
thiophen-2-ylimethyl-amino]-methyl}-
l \>— benzoate
J &
115 O Sodium 4-{[(4,5-diphenyi-thiazol-2-yl)-
e /\Q{ thiophen-2-yimethyl-aminol-methyl}-
O é - benzoate
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116

- Na

e

Sodium 4--{[cyclopentyl-(4,5-diphenyl-
thiazol-2—yl)-amino}-methyl}-benzoate

17

Sodium 4-[(cyclopentyl-{4-{4-
isopropy/iphenyil-thiazol-2-yi}-am ino)-
methylj—benzoate

118

Sodiums 4-(cyclopentyl-{4-{4-(cis4-
methyl—cyclohexyloxy)—phenyl]-thiazol-2—
yi}-ami no}methyl}-benzoate

119

Sadiurn 3-[(cyclopentyl-{4-[4-(cis-4-
methyl-cyclohexyloxy)—phenyl]Jthiazol-z-
yi}-am ino)-methyil-benzoate

120

Sodiu m 4-[(cyclopentyl-{4-{4-(trans-4-
methy/l-cyclohexyloxy)-phenyl}-thiazol-2-
yll-arwino)-methyil-benzoate

121

Sodium 3-(cyclopentyi-{4-{4-(trans-4-
methyl-cyclohexyloxy)-phenyl]—thlazol-Z—
yi}-a mino)-methyi}-benzoate

122

Sodiium 2-[(cyclopentyl-{4-[4-(trans-4-
methyl-cyclohexyloxy}phenyl]-thiazol-z-
yl}-amino)-methyl}-benzoate

123

So dium 2-{({4-{4-(trans-4-methy!-
cyciohexyloxy)—phenyl]-thiazol-z-yl}-
thi ophen-2-yimethyl-amina)-methyi}-
beanzoate

124

Sodium 2-[(cyclopentyl-{4-{4-(cis-4-
methyl-cyclohexyloxy)—phenyl]-thiazol-z-
y¥}-amino)-methyl}-benzoate

125

Sodium 4-[({4-[4-(frans-4-methyl-
csyclohexyloxy)-phenyll-thiazol-2-yi}-
thiophen-2-yimethyl-amino)-methyl}-
enzoate
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benzoate

' cyclohexyloxy)-phenyl]—thiazol-2-yl}-
thiophers-2-yimethyl-amino)-methyl]-

126 /O,-o ? _ Sodium 3-[({4-[4-(trans-4-methyl-

benzoate

127 A Sodium 3-[(furan-2-ylmethyl-{4-{trans-4-
(4-methyl-cyclohexyloxy)-phenyl]-thiazol-

S
(-
\O.,O,Q/E " 'LQ 2-yl}-anrzino)-methyl}-benzoate
O Na' O

128 Sodium 3{[4-(4-Isopropyl-phenyl)-
N N thiazol-2-yll-thiophen-2-yimethyl-

carbamoyl}-Isonicotinate

3\
’ s>\ \ N/ V-
<
129 . 4,5-chhloro—N-[4~(4—isopropyI-pheny|)-
' )\Q\Q 3 thiazol-2-yl}-phthalamic acid
[~}

130 Sodiuns 4,5-dichloro-2-{[4-(4-isopropy!-
phenyl)-thiazol-2-yl}-thiophen-2-yimethyi-
carbamoyl}-benzoate

131 O 1§ N Sodiunn 2-{{4-(4-isopropyl-phenyl)-

G) ® thiazol—2-yl}-thiophen-2-yimethyl-
I .
carbannoyl}-benzoate

132

4-{[A-(=-Isopropyl-phenyl)-thiazol-2-yl}-
thiophen-2-yimethyl-carbamoyl}-nicotinic
acid
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133

Sodium 3-{j4-(4-isopropyl-phenwi)-
thiazol-2-yl]-thiophen-2-yimethy 1-
carbamoyl}-pyrazine-2-carboxylate

134

N-(3-{[4—(4-IsoprOpyI-phenyl)-thiazol-z-
yl}-thiophen-2-yimethyl-amino}—
propionyl)-benzenesulfonamide

135

N-(3-{[4-(4-Isopropyl-phenyl)-thiazol-2-
yl}-thiophen-2-yimethyl-amino}—
propionyl)—methanesutfonamide

136

N-(S;{Cyclopentyl-[4—(4'-isopro pyl-
phenyl)-thlazol-2-yl]-amino}-propionyl)—
methanesuifonamide

137

4-Cyaho-N-(3-{[4-(4—isopropyl -phenyl)-
thiazol-2-yl]-thiophen-2-yimetiyl-amino}-
propidnyl) benzenesulfonamice

138

4-Chloro-N-(3-{[4-(4-isopropy i-phenyl)}-
thiazol-2-yl}-thiophen-2-yimethyl-amino}-
propionyl)-benzenesulfonami de

139

4-Fluoro-N-(3-{[4-(4-isopropy’I-phenyi)-
thiazol-2-yi]-thiophen-2-yimethyl-amino}-
propiony!)-benzenesulfonam ide

140

N-(3-{[4-(4-Isopropyi-phenyi »-thiazol-2-
yi]-thiophen-2-ylmethyl-amin o}~
propionyl)-2-methyl-benzenesulfonamide

141

Ethanesulfonic acid (3-{[4-(4--isopropyl-
phenyl)-thiazol-2-yi]-thiophe n-2-yimethyl-
amino}-propionyl)-amide

142

2-Methyl-propane-2-sulfonic acid (3-{[4-
(4-isopropyl-phenyl -thiazol—2-yl}-
thiophen-2-yimethyl-amino}—propionyi)-
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amiide

143 N-(3{Cyclopentyl-[4-(4-isopropyl-
pheny|)-thiazol-2-yl]-amino}-propionyl)-

R uj,/o benzenesulfonamide Hydrochloride=
§
3 ro

144 6- Methyl-pyridine-2-sulfonic acid (3-{[4-
(4-isopropyt-phenyt)-thiazol-2-yl]-
R .0 thiophen-2-ylmethyl—amino}-propiomyl)-
s F«‘/s N arnide Dihydrochloride
d 2HC! ~
145 A {[4(4-Isdpropyl-phenyl)—thiazol-2-
(D ylmethyl]-thiophen-2-yimethyl-amiro}-
g\ Ho | acetic acid Hydrochioride
0% oH
146 {Cyclopentyl-[4-(4-isopropyl-pheny»1)-
' %@-@/9 thiazol-2-yimethyi}-amino}-acetic aacid
‘| Hiydrochloride
HCl OJ\OH
147 O _oH 3 —{[4-(4-Isopropyi-phenyl)-thiazol-=2- .

>_®_<;i/§0 y Imethyl]-thiophen-2-yimethyl-amimno}-
\/(3 . .

prropionic acid Hydrochloride

148 3-{Cyclopentyi-[4-(4-isopropyl-phe=nyl)-
thiazol-2-yimethyi]-amino}-propiormic acid

N Q Hyd'rochloride
B

149 Hel /j\ j/o“ { [2-(4-Isopropy!-phenyl)-pyrimidin—4-yi]-
thiophén-z-ylmethyl-amino}-acetio acid
KC7 Hydrochioride
150 W/j\ { (5-Chioro-thiophen-2-yimethyi)}-{=2-(4-
o~

N7 SN i sopropyl-phenyl)-pyrimidin-4-yll-eamino}-
Oj) /\Q acetic acid Hydrochloride
H Cl




WO 2005/1093022

PCT/US2005/013386

151 N [[2—(4-lsopropyl-phenyl)-pyﬁmidin-4-yl]-
l/)\' = (5-methyi-thiophen-2-yimethyl)-amino}-
Of/\Q acetic acid
. \
162 ﬂ/j\N [[2-(4-1 sopropyl-phenyl)-pyrimidin-4-yl}-
7 /\/k (3-methyl-butyl)-amino}-acetic acid
01) HCl Hydrochloride '
H
153 W/j Hel {Furary -2-yimethyl-[2-(4-isopropyl-
N N/\Q phenyl )-pyrimidin-4-yl]-amino}-acetic
cj) acid Hwydrochloride
H
154 ~ HCT {Cyclohhexylmethyl-{2-(4-isopropyt-
W/ND\N phenyl )-pyrimidin4-yl]-amino}-acetic
oj)/\kl acid Hydrochioride
H .
155 ' N {(4-Chloro-benzyl)}-{2-(4-isopropyl-
- N/\© phenyl )-pyrimidin-4-yi]-amino}-acetic
oﬁ d acld Hxydrochloride
156 A :‘\l 3-{[4-(a-Isopropyl-phenyl)-pyrimidin-2-yl}-
w/@’l‘;\* OH thiophesn-2-yimethyl-amino}-propionic
KC/} acid Hwdrochloride
157 ,(/J\“c‘ 3{[2-(<¥-Isopropyl-phenyl)-pyrimidin-4-yi}-
\(O)\\ on thiophen-2-yimethyl-amino}-propionic
W acid Hwydrochioride
158 Hel 3-{Cyclopentyl-[2-(4-isopropyl-phen
ﬂ/)/\/ﬁ\ {yf:_pety[g pr(tfyi_p .yl)-
' N OH pyrimiclin-4-yi}-amino}-propionic acid
é Hydrechloride
159 ,1/1 4-Chlomro-N-{2-(4-isopropyl-phenyl)-
Y@*( O—EH pyrimiclin-4-yl}-benzenesulfonamide
160 4-Chlowo-N-[2-(4-isopropyl-phenyl}-

I N\/JN\NH
Rlve

pyrimiclin-4-yi]-benzenesulfonamide
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{(4-Chloro-be=nzenesulfonyl)-[z-(4-

161 ,@\:jxw
7 isopropyl-pheanyl)-pyrimidin-4-yll-amino}—
: ﬁ D acetic acid
162 ' l, {(2.5-Dimethoxy-benzenesulfonyt)-[2-(4—
N ™ o :@\ isopropyl-phenyl)-pyrimidin-4-yl]~amino}—
L\
7w, | |aceticacid
H
163 4 N-[4»(4-1sopropyl-phenyi)-pyrimidin-z-yI]—
i \/ ;/“i :©\o/ 2,5-dimetho>cy-benzenesulfonamide
b
164 7 N ] N-[4-(4—Isopr-opyl-phenyi)-pyﬁmidin—z-yl}
20
\N)\N/\\S’ 2,5-dimethox<y-N-methyi-
l benzenesulfconamide
-—0
165 S @\ 3-Chioro-N-[=4-(4-isopropyl-phenyi)-
Q,
‘N/ u,“s\\ c pyrimidin-2-y=I}-benzenesulfonamide
o]
166 S /@EC' 3 4-Dichloro—N-[4-(4-isopropyl-phenyl)-
. N
l A 3‘3\ o | pyrimidin-2-y=1l-benzenesulfonamide
N u \0 ..
167 4—tert-Butyl-N-[4-(4-isopropyl—phenyl)-
N O, . s g .
1 L pynm|dm-2—y'(]—benzenesulfonamlde
)\N's‘b
168 N-[4-{4-Isopr-opyl-phenyl)}-pyrimidin-2-y1 J-
\(@/@'Lu%\s‘b F | 4-trifluorome=thyl-benzenesulfonamide
169 S {(4-Chioro-beanzenesulfonyl)-{4-(4-

isoprqpyl-phenyl)—pyﬁmidin—2-yl]-amlno}-
acetic acid

46




WO 2005/103022

PCT/US2005/013386

170 i ,NLQ‘s’\/\’\/\ ‘Octane-1-sulfonic acid [4-—(4-isopropyl-
YQ/C; No phenyl)-pyrimidin-2-yl}-arnide
17 }_\ 4-Chloro-N-[4~(4-isopropyi-phenyl)-
S 7\4 pyrimidin-2-yl}-N-(1H-tetr-azol-5-yl
N’)\N methyl)-benzenesulfonarmide
o=ﬁ—©—c~
172 3-[(Cyclopentyl-{4-[4-(ciss-4-methyl-
cyclohexyloxy)-phenyl]-yrimidin-2-yi}-
e ~ > amino)-methyi]-benzoic aacid
ol \)\é Hydrochloride
173 3~({[2-(4-Cyclohexylimetinoxy-phenyl)-
pyrimidin-4-yl]-cyclopenttyl-amino}-
Wa m - methyl)-benzoic acid Hy=drochloride
X I )
O“O O
174 Oxy-OH 4-({[2-(4-Isopropyl-phen=yl)-pyrimidin-4-
HCl yl}-thiophen-2-yimethyl-aamino}-methyl)-
NZ benzoic acid Hydrochlor-ide
|
S,
L/
175 2-({[4-(4-1sopropyl-phen-yi)-pyrimidin-2-
HG N ~¢ o ylJ-thiophen-2-ylmethyl-=mino}-methyl)-
\N)\N benzoic acid Hydrochlor-ide
O
176 H 3-({[4-(4-Isopropyl-phen yl)-pyrimidin-2-
el © yl}-thiophen-2-yimethyl-aamino}-methyl)-
N . . .
benzoic acid Hydrochlorid
\NJ\N & °
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177 2-({[4-(4—lsopropoxy—phenyl)-pyrimidin-2-
)@/Cj\@\gw yil-hiophen-2-yimethyl-amino}-methyl)-
PR - 'LG benzoic acid Hydrochlorides
T o i/
178 2-({T hiophen-2-yimethyi-[4-~{4-
_ O/(/lt @\;O("“ trifiuoromethoxy-phenyl)-p-yrimidin-2-y!}-
F>T\ NT R : amino}-methyl)-benzoic acid
e Ho k@) Hydrochloride
179 5{{4-@-Phenoxy-phenyly—pyrimidin-2-
/@/g l%@' ylj-thiophen-2-yimethyl-anninc}-methyi)-
©L 1 benzolc acid Hydrochloride
0 " K@
180 ' 2-({[4-(&-Methoxy-phenyly-pyrimidin-2-
/@fi @\gﬁ“ ylJ-thiophen-2-yimethyl-armino}-methyl)-
SN benzoic acid Hydrochloricle
~o HCl Y/}
181 2-({[41(4-Fluoro-phenyl)-pyrimidin-Z-yl]-

Z N @\g/o” thiqphen-z-ylmethyl-amino}-methyl)-
\NJ\N _ benzoic acid Hydrochloricie
F HC! Kﬁ/} _
182 7 FT(Cyclopentyl-{4-[4-(razs4-methyl-
OH

v cyc!ohexyloxy)—phenyl]—pyrimidin-2-yl}-
oo™

N
183 OOH 4-({[4-(4-Isopropyl-pheny/i)-pyrimidin-2-
' yl}-thiophen-2-yimethyi-zamino}-methyl)-
& benzoic acid Hydrochloride

\N)\N
s
Hel kL/)

amino)-methyl}-benzoic &xcid
Hydrochloride
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184 2-({[2-(4—lsopropyl-phenyl)-pyn'midin-4-
N/E\ OH | yljthiophen-2-ylmethyl-amino}-methyl)-
SN © benzoic acid Hydrochloride
Y
185 H 3-({[2-(4—lsopropyl-phenyl)-pyrimidi n-4-
o yl]-thiophen-2-ylmethyl-amino}-methyl)-
"ﬂ\ benzoic acid Hydrochloride
S HC!
N N
YQ)\ S
\_/
186 Sodium 2-({[2-(4-benzyloxy-phenyl)-
I T Y "« | pyrimidin-4-yll-thiophen-2-yimethyl-
D)\ ¥ T\f} amino}-methyl)-benzoate
| \_s
187 . Sodium 3-({[2—(4-benzyloxy-phenyl)-
-
~ * pyrimidin-4-yl]-thiophen-2-yimethy}-
/©/l\ amino}-methyl)-benzoate
: j W
188 0 O N’ Sodium 4-{{[2-(4-benzyloxy-phenyl)-
pyrimidin-4-yl]—thiophen-2-ylmethy|-
":’l amino}-methyl)-benzoate
N
jeaad
i i/
189 I\ [4-(4-Isopropyl-phenyl)-thiazol-2-y|]-[2-
{ s i (1H-tetrazol-5-yl)-ethyl]-thiophen-2-
>_ < > 2\=( \/\,Li N,‘,N yimethyl-amine
190 [4—(4-|sopropyl-phenyl)-thlazol-2-yl]-[2-
P;NNH (1H-tetrazol-5-yl)}-benzyl}-thiophen-2-
Ny ylmethyl-amine
5
8
P
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191 0s ﬁ’ N-{2-({[-(4-Isopropyl-phenyl)-thiazol-2-
yl]-thlophen—2—ylmethyl-amino}-methyl)—
>/®/<\j\ % benzoyl]-methanesulfonamide
192 7 / N-[({2-[[4-(4-isopropyl phenyl)-1,3-thiazol-
YQ/@”/VHTN\”% [({2-[[4-(4-isopropyl phenyl)-

f 0o 2=
yI](cyclopentyl)amino]eﬂ'\yl}amino)carbon
yllmethanesulfonamide

193 /Nj\,\,/\/“f“ Yo N-{({2-[{4-(isopropy’iphenyi)-1,3-thiazol-
o 2-y|](2-thlophenemethyl)amino]ethyl}
9 amino)carbonyljmethianesutfonamide
194 3—{Cyzzlopentyl-[4—-(4—isopropyl-phenyl)—
miazol-z-yl]-amino}2—methyl-propionic
acid
195 i 2-Benzyl-3-{cyclope ntyl-[4-(4-isopropyl-
phenyl)-thiazol-z-yll—amino}-propionic
acid
196 4-{Cyclopentyl-[4-(4—isopr0pyl-pheny1)—
thiazol-2-yl]-amino}--butyric acid
4 MOH
O
197 Sodium 5-{[4-{4-isopropyl-phenyl)-

Na*

thiazol-2-yl]-thiophen-2-ylmethyl-,amino}-
pentanoate
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198 Sodium 6-({[4-(4—isopropyl-phenyl)-
N o thiazol-2—yl]-thiophen-2-ylmethyl—amino}-
' }2 L ) " | methyl) pyridine-2-carboxylate
199 Hel R {1a-(4-Isopropyl-ph enyl)-thiazol-2-yl}-
)\Q\{ g 8 thiophen-2-yimethyi-amino}-acstic acid
N
\ 2/)\ Hydrochloride
‘ 0" on
200 4 /j\N /\/\,ég 3-{Ja-(4-sopropyl—phenyl)-thiazol-2-yl}-
N g o thiop_t)en—2—y|methyl-amino}-propane—1-
o C{ suffonic acid
201 het 7\ 3-[(8H-Indeno[1,2-d]thiazol-2-yl}-
Ne N s - thiophen-2-yimetkiyl-amino]-propionic
%_ d Ty acid Hydrochloricle
202 Q o Sodium 3-[Cyclogoentyl-(6-phenyl-
/—>V Na* 4,5,6,7-tetrahydro-benzothiazol-2-yl)-
N, N . .
S amino}-propionate
ST O |
203 \\ 3-[[4-(4-1sopropyl-phenyl)—thiazol-Z-yI]-
: S
)\@\":' (2-thiophen-2-yl—ethyl)-amino}-propionic
NN "I acid Hydrochloride
\ Z, \/\”/OH
(o]
204 F\ 3-[[4-(4-Isopropyl-phenyl)-thiazol-2~y|]—
HC
)\Q\ﬁ s (3-thiophen-2-y-propyl)-aminc]-proplonic
N
N i h 3
1 2/ VTOH acid Hydrochlortide
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205 3-({Cyclobutylmemyi-[4-(4—isopro pyl-
% phenyl)-thiazol-2-y|]—amino}—methyl)-
[ H— benzoic acid
S \——< g;
(o]
206 3—({Cyclohexylmethyl-[4~(4—isopropy|-
phenyl)-thiazol-z-yl]-amino}—mehyl )-
i g—\——qﬂ benzoic acid
S
(o)
207 1-[4—(4-Isopropyl-phenyl)-thiazol—2-yl]-
OH
N »F— 1H-indazole-3-carboxylic acid
S
208 7 si\ l%sfp 1-(4-Chloro-benzenesulfonyl)-3- 5-(4-
@I N W isopropyl-phenyt)-thiazol-2-yl]-uresa
a

209 4—{3-[4-(4—lsopropyl-phenyl)—pyrimidin—2-
4 .

Sy J\N j\H o yl}-3-thiophen-2-yimethyl-ureido}—
C/ benzoic acid Hydrochloride
N . .

210 Hct 2-{3-[4-(4-Isopropyl-phenyl)-pyrirmnidin-2-
4 ’]\Nj\u yl}-3-thiophen-2-yimethyl-ureido}—
<N1) benzoic acid Hydrochioride

: = o) OH
\

211 . . 4-{[4-(4-'sopropyl-phenyl)thiazol~ 2-yl]-

N °§§—©’{ thiophen-2-yimethyl-sutfamoyl}-b-enzoic

\>-—-NI OH

L acid
= !
212 ! s /_<\$J S('Jdium 3-{[4-('4-lsopropyl-phenyf ¥
N ° thiazql-2-yl]-thiophen-2-yimethyl-aamino}-
) benzoate
0
Na*
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3{Cyciopentyl-[4-(4-isopropyl—phenyi)-

213
thiazole-2-carbonyl]-amino}-p&-opionic
7 N Q acid
[\
s N\/YOH
o [¢]
214 1 -[4-(4-Isopropyl-phenyl)—thiazol-z-yl]-
piperidine-3-carboxylic acid
Q
N
OH
s
215 '4-[4-(4-!sopropyl-phenyl)—thiazol-2-
o ylamino]-cyciohexanecarboxy~ lic acid
OH
sWON
B
216 N o 3-(3-Chloro—phenyl)-2-[4-(443-opropyl-
: C {‘2{ OH phenyl)—thiazol-2—ylamino]-prc-pionic acid
x-S
al
217 C 3-[(6-Chloro-benzothiazol-2-yR)-
Q\ CO.H cyclopentyl-amino]-propionic =xcid
S 2 .
" =J\NJ/ Hydrochloride
? CIH
218 5-{Cyclopentyl-[4—(4-isopropyl—phenyl)—
thiazol-2-yl]-amino}-pentanoic acid
Ny
a”
ja]
OH
219 o o o 4-{(2,5-Dimethoxy—benzenesr.rlfonyl)—[4-
N 2(\,4:3' ; (4-isopropyl-phenyl)-thiazol-2—ylmethyl}-
%5 amino}-butyric acid
o ~
OH J

53

Corrected sheet: 18 January 2008




WO 2005/103022 PCT/UJS2005/013386

incompiete valences for heteroatoms such as oxygen and nitrogen 3n the chemical -
structures listed in Table 1 are assumedto be completed by hydrogen.

In another aspect, the present imvention comprises a pharmaceuticzal compositiofl
comprising the compound of Formula (1) and one or more phamaceutically acceptable '

carriers, excipients, or diluents.
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As used herein, the term "lower” refers to a group having betweers one and six
carbons.

As used herein, the term "alkyl" refers to a straight or branched cihain hydrocarbon
having from one to ten carioon atoms. The term “alkylene" refers to a straaight or branched
chain divalent hydrocarbon radical having from one to ten carbon atoms. The term *alkyline"
refers to a straight'or branched chain trivalent hydrocarbon radical having from one to ten
carbon atoms. Alkyl, alkylene, and alkyline groups may be optionally subostituted with
substituents selected from the group consisting of lower alkyl, lower alko>y, lower
alkylsuifanyl, lower alkylsulfenyl, lower alkylsutfonyi, oxo, hydroxy, mercapto, amino
optionally substituted by alkyl, carboxy, carbamoyi optionally substituted-. by alkyi,
aminosulfonyi optionally substituted by alkyl, silyloxy optiohally substituted by alkoxy, alkyl,
or aryl, silyl optionallty substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower
perfluoroalkyl, multiple degrees of substitution being allowed. Such an =*alkyl", "alkylene”, or
“alkyline” group may containirg-one or more 0, S, S(0), or S(O),; atomss. Examples of
“alkyl" as used herein include, but are not limited to, methyl, n-butyl, t-bustyl, n-pentyl,
isobutyl, and isopropyl, and the like. Examples of "alkylene® as used hezrein include, but are
not limited to, methylene, ethylene, and the like. _E;amples of "alkyline” &s used herein
include, but are not limited to, methine, 1,1 ,2-ethyline, and the like. Exammples of "alkyline”
as used herein include, but are not limited to, me;hihe, 1,1,2-ethyline, ard the like.

As used herein, the term "alkenyl" refers to a hydrocarbon radiczal having from two to
ten carbons and at least one carbon - carbon double bond. The term "a lkenylene" refers to
a straight or branched chain divalent hydrocarbon radical having from tvwo to ten carbon
atoms and one or more carbon - carbon double bonds. The term "alkeryline" refers to a
hydrocarbon triradical having from two to ten carbons and at least one Garbon - carbon
double bond. The alkenyl, alkenylene, and alkenyline groups may be oppotionally substituted
with substituents selected from the group consisting of lower alkyl, lowe T alkoxy, lower
alkylsulfanyl, lower alkylsuiifenyt, lower alkylsutfonyl, oxo, hydroxy, merc-apto, amino
optionally substituted by alkyl, carboxy, carbamoyl optionally substitutecl by alkyl,
aminosulfonyl optionally s ubstituted by alkyl, sifyloxy optionally substituted by alkoxy, alky!,
or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, ihalogen, or lower
perfluoroalkyl, multiple degrees of substitution being allowed. Such an ‘alkenyl”,
*alkenylene", and "alkenyline" group may containiné one or more O, S, S(0), or S(0).
atoms. Examples of "alkenylene” as used herein include, but are not ii amited to, ethene-1,2-
diyt, propene-1,3-diyl, and the like. Examples of "alkenyline” as used raerein include, but are
not limited to, 1,1,3-propene-1,1,2 -triyl, ethene 1,1 ,2-friyl, and the like -

As used herein, the term "alkynyl” refers to a hydrocarbon radical having from two to
ten carbons and at least one carbon - carbon triple bond. The term "allcynylene” refers to a
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straight or branched chain divalent hydrocarbon radical having from two to ten carbon atoms
and one or more carbon - carbon friple bonds. The alkynyl and alkynyle ne groups may be
optionally substituted with substituents selected from the group consistirg of lower alkyl,
Jower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy,
mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl opti«onally substituted by
alkyl, aminosulfonyl optionally substituted by alkyl; silyloxy optionally sutostituted by alkoxy,
alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyaano, halogen, or
lower perfluoroalkyl, multiple degrees of substitution being allowed. Suck an "alkynyl” group
may contain one or more O, S, S(0), or §(0), atoms. Examples of ‘ “alkynylene” as used
herein include, but are not limited to, ethyne-1,2-diyl, propyne-1 ,3-divi, agd the like.

As used herein, "cycloalkyi" refers to an alic&/clic hydrocarbon groaup optionally
'poss‘efssing one or more degrees of unsaturation, having from three to twwelve carbon atoms.
The term "cycloalkylene™ refers to an non-aromatic alicyclic_: divalent hydr—ocarbon radical
having from three to twelve carbon atoms and optionally possessing one or more degrees of
unsaturation. The cycloalkyl and cycloalkylene groups may be optionally= substituted with
substituents selected frorm the group consisting of lower alkyl, lower alko=xy, lower
alkylsulfanyl, iower alkyls uifenyl, lower alkylsulfonyl, oxo, hydroxy, mercae pto, amino
optionally substituted by alkyl, carboxy, carbamoyi optionally substituted By alkyl,
aminosulfony! optionally substituted by alkyl, nitro, cyano, halogen, or lowver perfluoroalkyl,
ultiple degrees of substitution being allowed. "Cycloalkyl" includes by wway of example
cyclopropyl, cyclobutyl, cyciopentyi; cyclohexyl, cycloheptyl, or cyclooctyl , and the like.
Examples of "cycloalkylene” as used hersin include, but are not limited t©, cyclopropyl-1,1-
diyl, cyclopropyl-1,2-diyl,. cyclobutyl-1,2-diyl, cyclopentyl-1 ,3-diyl, cycloheaxyl-1,4-diyl,
cycloheptyl-1,4-diyl, or cyclooctyl-1,5-diyl, and the like.

As used herein, the term "heterocyclic” or the term "heterocyclyl" refers to a three to
twelve—membered heterocyclic ring. The term "heterocyclylene” refers to a ‘three to. twelve-
membered heterocyclic nng diradical. The heterocyclic or heterocyclyl greoups may '
optio'nally possess one or more degrees of unsaturation, and must contair one or more
heteroatomic substitutions selected from S, SO, SO, O, or N, optionally s= ubstituted with
substituents selected fromy the group consisting of lower alkyl, lower alkoxZy, lower
alkylsulfanyl, lower alkylsulfenyl, fower alkylsulfonyl; oxo, hydroxy, mercapto, amino
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted b=y alkyl,
aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or lowesr perfluoroalkyl,
muitiple degrees of substitution being allowed. Such heterocyclic or heter«cyclylene may be
optionally fused to one or rmore of another "heterocycllc" ring(s) or cycloall=yl ring(s).
"include, but are not llmlted to, tetrahydrofuran, 1,4-dioxane, 1,3~

dioxane; piperidine, pyrrolidine, morpholine, piperazine, and the like. Exarmples of
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*heterocyclylene” include, but are not limited to, tetrahydrofuran-2,5-diyl, morptoline-2,3-diyl, .
pyran-2,4-diyl, 1,4-dioxane-2 ,3-diyl, 1,3-dioxane-2 4-diyl, piperidine-2,4-diyl, pipoeridine-1,4-
diyl, pyrrolidine-1,3-diyl, morpholine-2, 4-diyl, piperazine-1 4—d|y| and the like.

As used herein, the term "aryl" refers to a benzene ring or to an option&lly substltuted
benzene ring system fused to one or more o ptionally substituted benzene ringss. The term
"arylene" refers to a benzene ring diradical or to a benzene ring system diradical fused to
one or more optionally substituted benzene rings. The aryl or arylene groups smay be
optionally substituted with substituents selected from the group consisting of lower alkyt,
lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl lower alkylsulfonyl, oxo, Iydroxy,
mercapto, amino optionally substituted by alkyi, carboxy, tetrazolyl, carbamoy1 optionally
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, acyl, aroyl, Heeteroaroyl,
acyloxy, aroyloxy, heteroaroyloxy, alkoxycawbonyl, silyloxy optionally substituted by alkoxy,
alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, haalogen, or
lower perfluoroalkyl, multiple degrees of substitution being allowed. Exampless of aryl
include, but are not limited to, phenyl, 2-naphthyl, 1-naphthyl, 1-anthracenyl, &nd the like.
Examples of "arylene" include, but are not 18mited té, benzene-1,4-diyl, naphtialene-1,8-diyl,
and the like.

As used herein, the term "heteroary" refers to a five - to seven - memfbered aromatic
ring, or to a polycyclic heterocyclic aromatic ring, contalmng one or more nitrogen, oxygen,
or sulfur heteroatoms, where N-oxides and suifur monoxides and sulfur dioxicles are
permissible heteroaromatic substitutions. Fhe term "heteroarylene" refers to afive - to
seven - membered aromatic ring diradical, or to a polycyclic heterocyclic arormatic ring
diradical, containing one or more nitrogen, oxygen, or sulfur heteroatoms, wh ere N-oxides
and sulfur monoxides and sulfur dioxides axre permissible heteroaromatic sub»stitutions. The
heteroaryl and heteroarylene groups may e optionally substituted with subsstituents .
selected from the group consisting of lower alkyl, lower aikoxy, lower alkylsulfanyl, lower
alkylsulfenyl, lower alkyisulfonyl, oxo, hydroxy, mercapto, amino optionally stabstituted by

- alkyl, carboxy, tetrazolyl, carbamoyl! option ally substituted by alkyl, aminosulfFonyl optionally
substituted by alkyl, acyl, aroyl, heteroaroyl, ,acyloxy, aroyloxy, heteroaroyloxy,
alkoxycarbonyl, silyloxy optionally substitutted by alkpxy, alkyl, or aryi, silyl optionally
substituted by alkoxy, alkyl, or aryl, nitro, ¢yano, halogen, or lower perfluoroaalkyl, multiple
degress of substitution being allowed. For polycyclic aromatic ring systems, ©ne or more of
the rings may contain one or more heteroaatoms. Examples of "heteroaryl" ussed herein are
furan, thiophene, pyrrole, imidazole, pyrazole, triazole, tetrazole, thiazole, oxcazole,
isoxazole, oxadiazole, thiadiazole, isothiazole, pyridine, pyridazine, pyrazine , pyrimidine,
quinoline, isoquinoline, quinazoline, benzofuran, benzothiophene, indole, and indazole, and
the like. Examples of "heteroarylene” used herein are furan-2,5-diyl, thiopheane-2,4-diyl,
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1,3 ,4-0xadiazole-2,5-diyl, 1.3 4-thiadiazole-2,5-diy}, 1 ,3-thiazole-2,4-diyi, 1 ,3-thiazole-2,5-
diyl, byridine-2 4-diyl, pyridine-2,3-diyl, pyridine-2, 5-diyl, pyrimidine-2,4-diyl. quinoﬁne-2,3—
diyl, and the like. -

As used herein, the term “fused cycloalkylary!” refers to one or more cycloalkyl
groups fused to an aryl group, the aryl and cycloalkyl groups having two atoms in common,
and wherein the aryl group is the point of substitution. Examples of “fused cycloalkylaryl”
used herein include 5-indanyl, 5,6,7,8-tet1'ahydro-27naphﬂ1yl

'
", and the like.

As used herein, the term “fused cycloalkykarylene" refers to a fused cycloalkylaryl,

wherein the aryl group is divalent. Examples Include
\

, and the like.

As used herein, the term "fused arylcycloalkyl" refers to one or more aryl groups
fused to a cycloalkyl group, the cycloalky! and aryl groups having two atoms in common, and
wherein the cycloalkyl group is the point of substitution. Examples of “fused arylcycloalkyl”
used herein include 1-indanyl, 2-indanyl, 9-fluoremy, 1- -(1,2,3,4-tetrahydronaphthyl),

\ -

.\ |
, and the like.

As used herein, the term "fused arylcycloalkylene” refers toa fused arylcycloalkyl,
wherein the cycloalkyl group is divalent. Examples include 9 1-ﬂuorenylene,

sod<el

< and the like.
- As used herein, the term "fused heterocyclylaryl” refers to one or more heterocyclyl
groups fused to an ary! group, the aryl and heterocyclyl groups having two atoms in

. common, and wherein the aryl group is the point of substitution. Examples of "fused
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heterocyclylaryl” wsed herein include 3,4—methylenédioxy-1-phenyl,

N , and the like
As used herein, the term "fused heterocyclyla rylene" refers to a fused
heterocyclylaryl, wherein the aryl group is divalent. E=xamples include

/

, and the like.

~ As used herein, the term "“fused arylheterocyclyl" refers to one or more aryl groups
fused to a heterocyclyl group, the heterocyciyl and aryl groups having two atoms in common,
and wherein the heterocycly! group is the point of substitution. Examples of "fusexd
arylheterocyciyl” used herein include 2-(1,3-benzodicxolvl),

N and the like.
As used herein, the term "fused arylheterocyclylene" refers to a fused
arylheterocyclyl, wherein the heterocyclyl group is dinvalent. Examples include

,and the like. .

As used herein, the term "fused cyc!oalkylhéteroaryl* refers to ane or mor-e cycloalkyl
groups fused to & heteroaryl group, the heteroary! an d cycloalkyl groups having “two atoms
in common, and wherein the heteroaryl group is the {ooint of substitution. Examp»les of
“fused cycloalkylheteroaryl" used herein include 5-aza-6-indanyl,

~ A\

s

N , and the like.
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As used herein, the term "fused cycloalkylhesteroarylene” refers to a fused
cyclaoalkyliheteroaryl, wherein the heteroary! group is divalent. Examples include

\
.
N7

, and the like.

Ass used herein, the term "fused heteroarylcycloalkyl” refers to one or more heteroaryl
groups fused to a cycloalkyl group, the cycloalkyl and heteroaryl groups having two atoms in
common, and wherein the cycloalkyl group is the point of substitution. Examples of "fused
heteroary lcycloalkyl” used herein include 5-aza-1 -imdanyl,

S A\
l 7
N and the like.

As used herein, the term "fused heteroarylcycloalkylene® refers to a fused
heteroanylcycloalkyl, wherein the cycloalkyl group is divalent. Examples include

\,

", and the like.

A.s used herein, the term "fused heterdcyclylheteroaryl“ refers to one or more
heterocyclyl groups fused to a heteroaryl group, th & heteroaryl and heterocyclyl groups
having twwo atoms in common, and wherein the heteroaryl group is the point of substitution.
Examples of "fused heterocyclylheteroaryl” used herein include 1,2,3,4-tetrahydro-beta-
carbolin-8-yl, | -

| X
7

N and the like.
A\s used herein, the term "fused hete_rocyc;lylheteroarylene" refers to.a fused

heterocy clylheteroaryl, wherein the heteroaryl growp Is divalent. Examples include

X

N 7
N /", and the like.
A\s used herein, the term "fused heteroaryl heterocyclyl” refers to one or more
heteroaryl groups fused to a heterocyclyt group, thhe heterocyciyl and heteroaryl groups

having two atoms in common, and wherein the hexterocyciyl group is the point of substitution.
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Examples of "fused heteroarylheterocyclyl” used herein include -5-aza-2,3-

dihydrobenzofuran-2-yi,
]
N
N , and the like.

As used herein, the term "fused heteroarytheterocyclylene” refers to a fused
heteroarylheterocyclyl, wherein the heterocycliyl group is «ivalent. Examples include

, and the like.

As used herein, the term "acid isostere” refers to a substituent group which willl ionize
at physiological pl-! to bear a net negative charge. Examples of such "acid isosteres”
include, but are not limited to, 1) heteroaryl groups.such as, but not limited to, isoxazo 1-3-ol-
5-yl, 1H-tetrazole-5-yl, or 2H-tetrazole-5-yl; 2) heterocyc 1yl groups such as, but not limmited to,

" imidazolidine-2, 4-dione-5-yl, imidazolidine-2,4-dione-1-y, 1,3-thiazolidine-2,4-dione-5—yl, 5

hydroxy-4H-pyran-4-on-2-yl, 1,2,5—ﬂ1_iadlazdlidin—3-one—1,1-dioxlde-4-yl, 1,2-56-
thiadiazolidin-3-one-1,1-dioxide-5-yl, 1,2,5-thiadiazolidin—3-one-1 1-dioxide-5-yl haviing
substituents at the 2 and/or 4 position; and -N-acyl-alkyl sulfonamides.

As used herein, the term "direct bond", where paart of a structural variable
specification, rexfers to the direct joining of the substituerts flanking (preceding and
succeeding) the variable taken as a ndirect bond”. Whesre two or more consecutive
variables are specified each as a "direct bond", those swubstituents flanking (preceding and

- succeeding) those two or more consecutive specified "«irect bonds” are directly joined.

As used herein, the term “alkoxy" refers to the g roup Ra.O-, where R, is alkyl.
As used herein, the term "alkenyloxy® refers to the group R,O-, where R, is al kenyl.
" As used hereln, the term "alkynyloxy" refers to tie group R.O-, where R, is al kynyl.

As used herein, the term "alkylsuifanyl" refers to the group RgS-, where R, is aalkyl.

As used hérein, the term "alkenylsulfanyl” referss to the group R.S-, where R, is
alkenyl.

As used herein, the term "alkynylsulfanyl" referss to the group R.S-, where Ry is
-alkynyl.

As used herein, the term "alkylsulfenyl” refers to the group R,S(O)-, where R is alkyl.

As usexd herein, the term "alkenylsulfenyl” refers to the group R,S(O)-, where= R, is
alkenyl.
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As used herein, the term "alkynylsuifenyl” refers to thes group R,S(O)-, where R, is
alkynyl.

As used herein, the term "alkylsulfonyl® refers to the group RSO, where R, is alkyHl.

As used herein, the term "alkenyisulfonyl" refers to the group RSO, where R, is
alkenyl. '

As used I’ierein. the term "alkynylsulfonyl” refers to the group RSO, where R, is
alkynyl.

, As used hereln, the term "acyl" refers to the group RaC(O) , where R, is alkvl,
alkenyl, alkynyl, cycloalkyl, cydoélkenyl. or heterocyclyl. '

As used herein, the term "aroyl" refers to the group R,C(0)-, where R is aryl.

As used herein, the term "heteroaroyl” refers to the g roup R.C(O)- , where Ra is
heteroaryl. ' , :
As used herein, the term "alkoxycarbonyl” refers to the group R:OC(O)-, where R, is
alkyl. . :
As used herein, the term "acyloxy" refers to the grougp R,C(0)0-, where R, is alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, or. heterocyclyl. - ,

As used herein, the term "aroyloxy" refers to the grot1p R,C(0)O-, where R, is aryl.-
As used herein, the term "heteroaroyloxy” refers to 'the.gr.oupR;,C(O)O- ,where R, is
heteroaryl. o ' ' : .

As used herein, the term "optionally” means that the subsequently described
event(s) may or may not oceur, and includes both event(s) vavhich occur and events that do
not occur. _ B

As used herein, the term "substituted” refers to substitution with the named
substituent or substituents, multiple-degrees.of substitution Ioeing allowed unless otherwise
stated. ' , .

As.used herein, the terms "contain® or “containing” ¢ an refer to in-line substitutions at
any position along the above defined élkyl, alkenyl, alkynyl or cycloalky! substituents with
one or more of any of 0, S, SO, SO, N, or N-alkyl, including, for example, -CH-O-CHz-,
-CH;-80,-CH,-, -CH,-NH-CHj; and so forth.

Whenever the terms "alkyl” or "aryl" or either of their prefix roots appear in a name of
a substituent (e.g. arylalkoxyaryloxy) they shall be interpretexd as including those limitations
given above for "alkyl” and “aryl". Designated numbers of carbon atoms (e.g. C, ,,) shall
refer independently to the number of carbon atoms in an alkyl, alkenyl or alkynyl or cyclic
alkyl moisty or to the alkyl portion of a larger substituent in vwhich the term "alkyl” appears &s
its prefix root.

As used herein, the term "oxo" shalll refer to the subsstituent =O.
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As used herein, the term."halogen” or "halo" shall include iodine, bromine, chlorine
and fluorine. _

As used herein, the term "mercapto” shall refer to the substituent -SH.

As used hexrein, the term carboxy” shall refer to the substituerat -COOH.

As used herein, the term “cyano” shall refer to the substituent —CN.

As used herein, the term "aminosulfonyl® shall refer to the substituent -SONH,.

. As used herein, the term "carbamoyl” shall refer to the substituent -C(O)NH,.

As used herein, the term "sutfany!” shall refer to the substituerit-S-.

As used herein, the term "sutfenyt” shall refer to the substituerit -S(O)-.

As used herein, the term "sulfonyl” shall refer to the substituert -S(O)-.

o N-S(0),-

As used herein, the term "sulfamoy!” shall refer to the substituaent ' .

As used herein, the term "solvate" is a complex .of variable stoichiometry formed by a
solute (in this invention, a compound of Formula (1)) and a solvent. Such solvents for the
purpose of the inventloh rﬁay not interfere with the biological activity of the solute. Solvents
may be, by way of example, water, ethanol, or ace'{i"c acid.

As used herein, the term "biohydrolyzable ester” is an ester ©f a drug substance (in
this invention, a compound of Formula (1) ) which either a) does not iinterfere with the
biological activity of the parent substance but confers on that substa nce advantageous
properties in vivo such as duration of action, onset of action, and the like, or b) is biclogically
inactive but is readily converted in vivo by the subject to the biologic ally active principle. The
advantage is that, for example, the biohydrolyzable ester may be orally absorbed from the
gut and transforrned to (1) in plasma. Many examples of such are kimown in the art and
include by way of example lower alkyl esters (e.g., Gi-4), lower acyloxyalkyl esters, lower
alkoxyacyloxyalkyl esters, alkoxyacyloxy esters, alkyl acylamino alky! esters, and choline
asters. _

As used herein, the term “biohydrolyzable amide” is an amide of a drug substance
(in this inventiory, a compound of general Formula (1)) which either &) does not interfere with
the biological activity of the parent substance but confers on that susbstance advantageous
properties in vivo such as duration of action, onset of action, and thee like, or b) is biologically
inactive but is readily converted in vivo by the subject to the biologically active principle. The
advantage is that, for example, the biohydrolyzable amide may be orally absorbed from the
gut and transformed to (1) in plasma. Many examples of such are l<nown in the art and
include by way of example lower alkyl amides, a-amino acid amide s, alkoxyacyl amides,
and alkylaminoalkyicarbonyl amides.

As used herein, the term "prodrug” includes biohydrolyzable amides and
biohydrolyzable esters and also encompasses a) compounds in wihich the biohydrolyzable

62



10

15

20

25

30

35

WO 2005/103022 PCT/US2005/013386

functionality in such a prodrug is ‘encompassed in the compound  of Formula (1): for example,
the lactam formed by a carboxylic group in Ry and Rz, and b) cormpounds which may be
oxidized or reduced biologically at a given functional group to yiesld drug substances of
Formula (I). Examples of these functional groups include, but are not limited to, 1,4~
dihydropyridine, N-alkylcarbonyl-1,4-dihydropyridine, 1,4-cyclohexadiene. tert-butyl, and the
like. '

The term "female sexual dysfunction” refers to a failure r dysfunction in female
arousal, desire, reception, or orgasm which is related to disturbances or abnormality in the
function of any or all of the female sexual organs. Such disturb>» ances or abnormalities may
occur spontaneously or be a by-product of disease or freatment of disease, such as cancer
or surgery to treat cancers, in particular cancer of the breast or «ervix.

‘The term "male sexual dysfunction” referé to a failure or dysfunction in male sexual
function, which mail involve impotence, erectile dysfunction, or Hoss of sexual desire.

The termn "érectile dysfunction” refers to the failure of th e male to achieve either
erection and/or sexual function thereafter. "Erectile dysfunctiora® may be a by-product of
factors such as but not limited tovascular disease, aging, surgery (particularly surgery
involving organs of the male urogenital tract such as prostate), or diseases involving an
imbalance of neurotransmitters or other blogenic amines or diseases involving the CNS sucha
as depression. :

The present invention also provides a method for the synthesis of compounds useful
as intermediates in the preparation of compounds of Formula ( 3) along with methods for the
preparation of compounds of Formula (1). Unless otherwise indlicated, variables refer to
those for Formuia ().

Scheme 1 illustrates a synthesis of compounds of formwlae (3a) and (3b). Thiazole
ring formation -can be accomplished by combination of the alptwa-bromoketone.(1) and the
thiourea derivative (2a) in a solvent, such as but not limited to IMeOH, ata temperature of
from 25 °C-to 70 °C, to afford (3a). The intermediate (2a) may be synthesized by treatment
of an amine R{R,NH with an isocyanate such as FMOC-N=C=S$ in a solvent such as DCM.
The FMOC group imay be removed by treatment of the FMOC thiourea intermediate with
piperidine to afford (2a). Alternately, an intermediate K-H posessing a basic N-H group may~”
be also reacted with a reagent FMOC-N=C=S to afford the isothiocyanate derivative, which
may be analogously deprotected to afford the reagent (2b). Additionally, an intermediate K—
C(O)-NH2 may be treated with a thionating reagent such as Laawessons reagent in a solvent
such as toluene at a temperature of from 80 °C to 110 °C, to afford the intermediate (2b).
Treatment of (2b) with (1) analogously to the above affords (Bb).
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Rs and Rymay be taken together to constitute a heterocyc lic or. cycloalkyl ring
system, in which case the related alpha-bromoketone serves as & suitable intermediate en
route to the thiazotes (3a) and (3b).

Scheme 1
"?.
RS Br S R6 [ N\
R\5<=o * HzN/u\N’R‘ —_ \lr( “
7 Rl R7
1 (2a) (3a)
R Br s
iy X A
RO * HN K - &N
. R7
@ (@) | - @

In one emt;odiment (Scheme 2), where R, of compound (3a) is H, the nitrogen of the
heteroarylamine (3c) can be sulfenylated with sulfonyl chloridess (4a) in the presence of NaH,
in a suitable solvent such as THF or DMF, at a temperature of from — 30 °C to 50 °C, to
afford the required compound (5a). Alternately, (3c) may be treated with (4a) in a suitable
solvent such as DCM, at a temperature of from —20 °C to 40 °CC,-and a base such as pyridine
or TEA with a catalytic amount of DMAP to afford the required -sulfonamide (5a). Likewise,
(3c) may be coupled with the compound (4b) where LG, is OHL, in the presence of a coupling
agent such as EDC, ina solvent such as DMF, THF, or DCM, 1o afford the amide (5b).
Where LG Is Cl, (3c) may be treated with (4b) in the presence of NaH, in a suitable solvent
such as THF or DMF, at a temperature of from — 30°C to 50 °C, to afford the required
compound (5b). Atternately, (3c) may be treated with (4b) in & suitable solvent such as
DCM, at a temperature of from —20 °C to0 40 °C, and a base swch as pyridine or TEA with a

. catalytic amount of DMAP to afford the required compound (Sb). In Scheme 2 Ry is @ group

such as but not limited to arvi, alkyl, or —alkylene-aryl, as defimed for Formula l. Rg may
also be another group wherein the combination —S(0),-Rso 0 ~C(0)-Rso meets the
specification set forth for R4 in Formula (1).
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Scheme 2

R,
A N ~g /O
Rl 77 H ' ONgz0 Y
N + 1l \R
Rg . 150

o)
.(3c) (4a) (5a)
R
N 1%
R ey e k*
+ .
(3¢) ~ (4b) (5b)

in ano‘fher embodiment (Scheme 3), the amino group of the heteroarylarraine (6) can

be aalkylated with a haloester (7), where (6) and (7) are treated with a base such =1s ’
potax ssium carbonate, in a solvent such as DMF, at a temperature of from 25 °C =0 130 °C, to

afford the ester intermediate (8). The carboxylate protecting group can be reemoved under
appr-opriate conditions; for example, if PG; is a tert-butyl group, then treatment of (8) with an
acid such as TFA or anhydrous HCI in dioxane at a temperature of from 0°C to 390 °C

10
furnisshes the acid (9). Z in this instance is a group such as but not limited to an  alkylene

groupo or an alkylene-arylene group.

Scheme 3

7) G, 0—FG,
®)

R, .
—~W
N/)\N/Z1

o

H
R? WY N, \é{‘
IRy z—U\ _—
_ RSEKN - ey )\N/z \f

S)

()
In Scheme 4, the heteroarylamine (3c) can be converted to the correspondirg urea
(11) by reaction with the sulfonyl isocyanate (10) in a solvent such as THF or DCM, ata
temperature of from 0 °C to 100 °C. The reagent (9) may be prepared by treatment of
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sodium Of potassium cyanate with a reagent Rso-SO-Cl in a solvent such as THF. Inthis
scheme Rs, may be defined as in schemes 2 and 3.

Scheme 4

R W « OCN___..0 R W N _Ne—or

XU R . T @/ DE@ZS

RSN O Mso RN o 67 ©
(30) (10) (11)

In another embodiment (Scheme 5) the secondary amine (14) can be prepared by
treating (13) with the aldehyde (12)in the presence of a reducing agent such as NaCNBH;s
or NaBH(OAC)s, in the presence or absence of an acid such as HC! or ACOH, in a solvent
such as THF or DCM or acetic acid The resulting secondary amine (14) can be condensed
with FMOC-NCS as described previously to provide the thiourea derivative (1 5) after the
FMOC group is removed by treatment with Et.NH or piperidine. The synthesis of the
aminothiazole (16) can be accomplished as in Scheme 1, via thiourea condersation with the
bromoketone and deprotection of the carboxyl protecting group PG to afford (16). In this
scheme, Rs; is a group such as substituted or unsubstituted alkyl, aryl, cycloakyl, heteroaryl,
alkylene-aryl, or alkylene-heteroaryl. ‘

Scheme 5
z. O
R51_—CHO + H2N/ 1\[( \PGZ [ e R51\N/ZE_—~COZ—PG2
(12) o) . |
(13) ' H o (14)
I?51
HN_ N
—_— Y T~Z—CO,PG,
s
(15)
Res1
HN_ _N—Z, ~,
hid ~co, PG, ‘Q/z —_— \§:l/ z7—COH
'S
(16)

(15)

in Scheme 6, a modified route can be used to synthesize N-alkyl derivatives (22). In
the event, the heteroaryl amine (17) can be acylated with the carboxylic acid (1 8) in the
presence of a coupling agent such as EDC or TFFH, in the presence or absence of a base
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such as NMM or DIEA, in a solvent such as DMF, THF, or DCM, to provide the aamide (19).
Reduction of the amide can be effected with BHs-THF to furnish the secondary ammine (20).
Lastly, N-alkylation of the heteroaryl amine (20) with (21) can be accomplished by treatment
with NaH followed by reaction with & protected carboxyalkyt halide. Deprotectior of the PG>
protecting group may be accomplished as previously described where PG; is tert-butyl.
Where PG, is lower alkyl such as but not limited to methyl or ethyl, aqueous LiOH or NaOH
treatment in‘the presence or absence of an organic solvent such as methanol and/or THF,
followed by mild neutralization, affords the carboxylic acid (22). In this scheme Rs; may
have the meaning set forth previously. '

Scheme 6
. 3
Re~ W~ ~NH. HO Re; Res W _-N.__R;
Y — Y
R; © RN O
(17) (18) (19)
W AR
N
Ry
(20)
Re—W E R, | | ‘ e
) ~ 61 -
}\\é\,r'q/ . Br~z.—co,-PG, | RakW\H/N\Z —coM
(20) (21) -

(22)

in Scheme 7, a heteroaroratic or aromatic ortho-mercaptoamine (23) rnay be treated
with the reagent (24) in a solvent such as DMF or THF, at a temperature of from 0 °C to 100
°C, to afford the fused aminothiazole moiety (25). Reagent (24) may be synthesized by
condensatiion of the amine R-NH,with CS;, ina solvent such as THF or dioxane, in the
presence or absence of a base stich as sodium hydride or triethylamine, at a temperature of
from 0 °C to 60 °C, followed by quienching with methyl iodide. The aminothiazole (25) may
be employed in chemistry Hliustrated in the Schemes above to obtain compounds of Formula
(1); for example, the chemistry illustrated in Scheme 6 may be utilized to arrive at the
compound (26). In Scheme 7, Rs; and R represent optional substituents as described for
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aromatic rings of the present compounds of Formuta (1). Ar represents an optionaally
substituted aryl or hetebawl ring system such as pheny!, pyridyl, pyrimidinyl, and the like.
Aminobenzothiazoles, such as compound (26) can also be prepared from the corr-esponding
halobenzothiazoles and an appropriate amine. The reaction utilizes a metal catalyst such. as, but not
limited to, Pd.(dba), with an appropriate ligand such as, but not limited to, xantphos, BINA=P or dppf.
The present reaction also uses a base such as, but not limited to, Cs,COs at a temperatur-e ranging
from 25°C to 120°C, in a solvent such as THF, dioxane or toluene. The resulting ester grcoup can be
hydrolyzed by using either acid using HC} in dioxane or basic conditions using NaOH to a—fford

compound (26). '
Scheme 7
SH | s R,
e,
R NH, ) N H
3 . e Rea
(23) (24) ' (25)

(26)

In Scheme 8, the intermediate (27) where LG, and LGs are bromide, chicride, or
iodide may be treated with the amine (28) ina solvent such as THF or DMF ata temperature
of from — 20 °C to 110 °C, to obtain the possible products (29) and (30). (29) an«d (30) may
be obtained as a mixture of products, or one product may dominate over the ctheer,
depending in the nature of the variables in (29), as well as the nature of Rss and R1. Rgs may
be defined as one of the variables R,, or Rss may be a protecting group PGs, prexferably a
prdtectlng group that allows the nitrogen in (30) to be both nucleophilic and basiec; for
example, a benzyl or substituted benzy! group, such as 4-methoxybenzy! or 2,4—
dimethoxybenzyl. The products (29) and (30) may be transformed to (31) and (332) via steps
analogous to those performed in the above schemes. For example, the haloger groups LG,
and LG; in (31) or (32) may be replaced with an aryl group by treatment of (29) eor (30) with a
boronic acid Res-B(OH), in a solvent such as THF, DME, or toluene containing amqueous
base such as sodium carbonate, in the presence of a metal catalyst such as PdqPPhs),,
thermally at a temperature of from 25 °C to 110 °C or under microwave irradiation at a
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temperature of from 120°C -170 °C. Alternately, the products (29).or (30) may be
deprotected; where Rs, is PGs and PG, is a substituted benzyl group such as 4-
methoxybenzyl, treatment with a strong acid such as TFA affords the deprotected heteroaryl
amine (31) wheré R, is H. Compound (31) where Ry is H may be substituted according to

5 ' previous Schemes to provide compounds where R, is as inthe specification for Formula (1).
Scheme 8
R,.
R, | W _AG
W N 3
W\l/LGs HIL\ Re—\ T O, RN T
A | IN e iy R.—N
LG (28) LC: * N
z (29 Ry (30)
@n _
R‘ R

29) « ' . (31)
W._Res

wW_ G,

Rﬁ-@/ Ra‘g\jh'l/
N o N
> . Ri—

REA—-—I\ 1 }\Q

Ry (30) | T e

10 The synthesis of a compound of formula (36) is outlined in Scheme 9, Aldehyde

(33), where W is S, may’ be synthesized by a multistep procedure starting with condensation
of ethyl thiooxalaté and a a-bromoketone ina solvent such as but not limited to MeOH. The
ester group could be reduced to the aidehyde by a two-step protocol, however, compounds
of this nature can also be arrived atbya one-step reduction procedure. The two-step

15 method entails reduction with a reagent such as but not limited to LAH or LiBH, to the
alcohol, followed by oxidation employing a reagent such as but not limited to pyridinium
dichromate or pyridinium chiorochromate in DCM, to the aldehyde (33). The ester group
may also be converted to the aldehyde by treatment with a limiting molar amount of
diisobutylaluminum hydride ina solvent such as ether, at a temperature of from—~78°C to 0

20  °C. Reductive amination of an amine by (33) can be accomplished as for similar operatonss
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i Tscheme B by combining the aldehyde (33) with an zamine such as but not limitecd to (34), in
a solvent such as but not limited to DCM, to afford (35 ). Removal of the protectireg group
PG,, which in this case is a group such as tertiary butsyl, may be accomplished by treatment
of (35) with TFAor anhydrous HCl to afford (36).

Scheme 9

Reng—W it R, R
. ' He '/Z—u\ ) W \
erN/)\CHO ¥ 22 1 ?JG R\ ~N~z__ 0
2
%3) (34) (%  0—PG,
' R.
S ReseW |
' R N/)\/N\Z
"™~Co,H
(36)

Acyl sulfonamldés (Scheme 10) can be‘prepare_d from.a carboxylic acid such as (37)
via activation of the acid with a reagent such as but not limited to ACDvl‘or EDC ir a solvent
such as butnot limited to THF or DMF. Treatment of the activated carboxylic &xcid
intermediate with a sulfonamide (RssSO2NH;) in the= presence of a base such ass but not
limited to DBU or DIEA affords the desired acyl sulf-onamide (38). Rss may be = group such
as but not limited to alkyl, aryl, or alkylene-aryl.

Scheme 10
R,
ReyZW R,
s R
1
OH
@7) (38) NHSO,Ree

N-sulfenyl ureas can be prepared (Schemes 11) from a carboxylic acid -derivative such
as (39) utilizingan acy! azide rearrangement perfeormed by treatment of the a<id (39) with a
reagent such as bﬁt not limited to diphenylphosph-oryl azide, in the presence ©f a weak base
such as triethylamine, at a temperature of from — =0 °C to 25 °C, followed by eating ata
temperature of from 25 °C to 100 °C, followed by €rapping with a sulfonamide (RssSOzNH2) to
afford the N-sulfenylurea (40). Rsg may be a growep such as but not limited to  alkyl, aryl, or
alkylene—aryt.

70



10

15

20

WO 2005/103022

PCT/U520051013386
Scheme 11
, \ coH (hacyazide . . H
RI/)——N\ 7/ "% reamangement Re—gcW. 2 ! NHSO,Rge
7 N Z1 _—— j/)—_ N— 7~ N
2) ResSO,NH ' Rg™N Z
(39) ( )RGB 2 2 0

(40
Benzhydryl derivatives (Scheme 12) may be prepared by methods such as but not

Iirﬁited to thiazole ring synthesis (W = S) using either ethyl bromopyruvate or 3-bromo-1-

, phenyl-propane'-1 ,2-dione and a thiourea or thioamide (as outlined in Scheme 1) in a solvemt

such as but not limited to MeOH. Where ethyl bromopyruvate is employed, Res is -OCHs,
and treatment with at least 2 molar equivalents of an organometaliic reagent such as an
organomagnesium halide reagent RsyMgX (Xis Br,Cl,orl) in a solvent such as ether or

THF, affords the benzhydrol intermediate. Reduction with a reagent such as triethylsilane &n
a solvent such as TFA or TEA/DCM mixture at a temperature of -20 °C to 25 °C affords (4-2).
Alternately, (41) where Rss is ary! or heteroaryl may be treated with one molar equivalent Of a
reagent such as an organomagnesium halide reagent RsyMgX (Xis Br,Cl, or 1) in a solvemt
such as ether or THF to afford the benzhydrol adduct (43). This intermediate may be

reduced as described above to afford (44). In this scheme Rsy may be a group such as b»ut
not fimited to aryl or heteroaryl.

Scheme 12
Rg ' : R
R, . (1) ReyMgX ® Ra
W COH g w H
Rge /N/)____L\ YAkt . Re /N/)__L\ /Coz
S Z (2) reduction v 2
1) (42)
Re Re
R, X
w COH Re/Mo W COH
e /N/’ L\L/ 2 — HZSY' W L\Z{ 2
O @ Ree  (43)
. Re
educti R,
_rudien g YM b oo
N —z,
R58
(44)
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In the above schemes, "PG;" represents an amino protecting group. The term
"amino protecting group® as used herein refers to substituents of the amino group commonly
employed to block or protect the amino functionality while reacting other functional groups on
the compound. Examples of such amino-protecting groups include the formyl group, the
trityl group, the phthahmldo group, the trichloroacetyl group, the chloroacetyl, bromoacetyl
and iodoacety! groups, urethane-type blocking groups (PG, as used herein) such as
benzyloxycarbonyl, 4-phenylbenzyloxycarbonyl, 2-methy|benzyloxycarbony| 4- '
methoxybenzyloxycarbonyl, 4-fluorobenzyloxycarbonyl, 4-chlorobexnzyloxycarbonyl, 3-
chlorobenzyloxycarbonyl, 2-chlorobenzyloxycarbonyl, 2 4-dichlorobenzyloxycarbonyl, 4-
bromobenzyloxcycarbonyl, 3-bromobenzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4-
cyanobenzyloxyy-carbonyl, 2-(4-xenyl)iso-propoxycarbonyl, 1,1~dip henyleth-1-yloxycarbonyl,
1,1-diphenyiprop-1-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-toluyl)prop-2-
yloxycarbonyi, cyclopentanyloxycarbonyl, 1-methylcyclopentanyloxycarbonyl,
cyclohexanyloxycarbonyl 1-methylcyclohexanyloxycarbOnw 2-
methyicyclohexanyloxycarbonyl, 2-(4-toluylsutfonyl)ethoxycarbonyl,
2(methylsulfonyl)ethoxycarbonyl 2-(tr|phenylphosph|no)ethoxycarbonyl 9-
fluorenyimethoxycarbonyl ("FMOC"), t-butoxycarbonyl ("BOC"), 2—
(trimethylsilyl)ethoxycarbonyl, allyloxycarbonyi, 1 -(trimethylsilyimesthyi)prop-1-
enyloxycarborayl; 5-benzisoxalylmethoxycarbonyl, 4-acetoxybenzylbxycarbonyl, 2,2,2-
trichloroethoxy/carbonyl, 2-ethynyl-2-propoxycarbonyl, cyclopropy Imethoxycarbonyl, 4-
(decyloxy)ben zyloxycarbonyl, isobornyloxycarbonyl, 1-piperidyloxxycarbonyl and the like; the
benzoylmethy 1sulfonyl group, the 2-(nitro)phenylsulfenyl group, the diphenylphosphine oxide
group and likex amino-protecting groups. The species of amino-protecting group employed is
not critical so long as the derivatized amino group is stable to the condition of subsequent
reaction(s) ors other positions of the compound of Formula () and can be removed at the
desired point without disrupting the remainder of the molecule. Preferred amino-protecting
groups are the allyloxycarbonyl, the t—butoxycarbonyl 9-fluorenyl methoxycarbonyl, and the
trityl groups.  Similar amino-protecting groups used in the cephal osporin, penicillin and
peptide art are also embraced by the above terms. Further exannples of groups referred to
by the above terms are described by J. W. Barton, "Protectlve G roups In Organic
Chemistry",-J . G. W. McOmie, Ed., Plenum Press, New York, N.Y., 1973, Chapter 2, and T.
W. Greene, " Protective Groups in Organic Synthesis", John Wiley and Sons, New York,
N.Y., 1981, Chapter 7. The related term “protected amino" defimes an amino group
substituted writh an amino-protecting group discussed above.

in the above schemes, "PG," represents carboxyl protecting group. The tem
"carboxyl protecting group” as used herein refers to substituents of the carbaxyl group
commonly ernployed to block or protect the -OH functionality while reacting other functional
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groups on the compound. Examples of such alcohol -protecting groups include the 2-
tetrahydropyranyl group, 2-ethoxyethyl group, the trityl group, the methyl group, the ethyl
group, the allyi group, the trimethyisilylethoxymethyt groLap, the 2,2,2-trichioroethyl group, the

" benzyl group, and the triatkylsilyl group, examples of suc=h being trimethylsilyl, tert-

butyldimethylsilyl, phenyldimethylsilyl, triiospropylsilyl anad thexyldimethylsilyl. The choice of
carboxyl protecting group employed is not critical so longg as the derivatized alcohol group is
stable to the condition of subsequent reaction(s) on othe r positions of the compound of the
formulae and can be removed at the desired point withorit disrupting the remainder of the
molecule. Further examples of groups referred to by thes above terms are described by J. W.
Barton, "Protective Groups In Organic Chemistry”, J. G. “W. McOmie, Ed., Plenum Press,
New York, N.Y., 1973, and T. W. Greene, "Protective Groups in Organic Synthesis”, John
Wiley and Sons, New York, N.Y., 1981. The related tern "protected carboxyl” defines a
carboxyl group substituted with a carboxyl -protecting gr-oup as discussed above.

The compounds of the present invention may be useful for the treatment of bulimia
and obesity including associated dyslipidemia and other- abesity- and overweight-related
complications such as, for example, cholesterol gallstormes, cancer (e.g., colon, rectum,
prostate, breast, ovary, endometrium, cervix, gallbladde-r, and bile duct), menstrual
abnormalities, infertility, polycystic ovaries, osteoarthritiss, and sleep apnea, as well as for a
number of other pharmaceutical uses associated therevavith, such as the regulation of
appetite.and food intake, dyslipidemia, hypertriglyceride=mia, Syndrome X, type |l diabetes
(non-insulin-dependent diabetes), atherosclerotic diseasses such as heart failure,
hyperlipidemia, hypercholesteremia, low HDL levels, hy-pertension, cardiovascular disease
(including atherosclerosis, coronary heart disease, corasnary artery disease, and
hypertension), cerebrovascular disease and periphéral -vessel disease. The compounds of
the present invention may also be useful for treating ph-ysiological disorders related to, for
example, regulation of insulin sensitivity, inflammatory response, plasma triglycerides, HDL,
LDL,, and cholesterol levels and the like. The compoun -ds of the present invention may also
be useful for treating female sexual disfunction, male sexual disfunction, and erectile
disfunction. These conditions may be treated by rhodulating the functional interation of
AgRP on a melanocortin receptor. ]

Thus in another aspect, the present invention pr-ovides pharmaceutical compositions
and methods of treatment. '

- In an embodiment, the pharmaceutical compos¥ tions containing a compound of
Formuia (1) of the present invention may be in a form seuitable for oral use, for example, as
tablets, troches, lozenges, aqueous, or oily suspensioras, dispersible powders or granules,
emulsions, hard or soft capsules, or syrups or elixirs. Compositions intended for oral use
may be prepared according to any known method, and  such compositions may contain one
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or more agents selected from the group consisting of sweetening agents, flavoring agents,
coloring agents, and preserving agents in order to provide poharmaceutically elegant and
palatable preparations. Tablets may contain the active ingwredient in admixture with non-toxic
phannaceutically—acceptable exciplents which are spitable -for the manufacture of tablets.
These exciplents may be for example, inert diluenfs, such =3s calcium carbonate, sodium
carbonate, lactose, caicium phosphate or sodium phosphate; granulating and disintegrating
agents, for example com starch or alginic acid: binding agents, for example, starch, gelatin
or acacia; and lubricating agents, for example magnesium stearate, stearic acid or talc. The
tablets may be unc¢ozated or they may be coated by known technigues to delay disintegration
and absorption in the gastrointestinal tract and thereby prowvide a sustained action over a
longer period. For exxample, a time delay material such as glyce'ryl.monostearate or glyceryl
distearate may be employed. They may also be coated by the techniques described in U.S.
Patent Nos. 4,356,108; 4,166,452; and 4,265,874, incorporated herein by reference, to form
osmotic therapeutic tablets for-controlled release. - ' o

In another embodiment, formulations for oral use nnay also be presented as hard
gelatin capsules whe re the active ingredient is mixed with an inert solid diluent, for example,
calcium carbonate, ¢ alcium phosphate or kaolin, o,r'é soft gelatin capsules wherein the active
ingredienf is mixed writh water or an oil medium, for exampole peanut oil, liquid paraffin, or
olive oil.

In another ennbodiment, the composition may com prise.an aqueous suspension.

- Aqueous suspensiors may contain the active compounds: in an admixture with excipients

suitable for the manusfacture of agueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose, methylcellulose,.
hydroxypropylmethylcellulose, sodium alginate, polyvinylyrrolidone, gum tragacanth and
gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide such as
lecithin, or condensation products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of ettylene oxide with long.chain
aliphatic alcohols, forr example, heptadecaethyl—eneoxycetahol, or condensation products of
ethylene oxide with: poartial esters derived from fatty facids and a hexitol such as
polyoxyethylene sorkitol monooleate, or condensation products of ethylene oxide with Jpartial
esters derived from Fatty acids and hexitol anhydridésv,- for- example polyethylene sorbitan
monooleate. The acjueous suspensions may also contair one or more coloring agents, one
or more flavoring ag ents, and one or more sweetening agents, such as sucrose or
saccharin.

Also, oily susspensions may be formulated by suspoending the active ingredient in a
vegetable oil, for example arachis oil, olive oil,.sesame oi l or coconut oil, orin a mineral oil
such as a liquid paraffin. The oily suspensions may cont=2in a thickening agent, for example
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beeswax, hard paraffin-or cetyl alchol. Sweetening agents suach as those set forth abo~we,
and flavoring agents may be added to provide a palatable oraal preparation. These
compositions may be preserved by the addition of an anti-oxi«<dant such as ascorbic acid.

Dis persible powders-and granules suitable for preparaation of an aqueous suspension
by the addition of water provide the active compound in admiixture with a dispersing or
wetting agent, suspending agent and one or more preservati-ves. Suitable dispersing ©r
wetting agents and suspending agents are exemplified by these already mentioned aloove.
Additional excipients, for example, sweetening, flavoring, and coloring agents may als-o be
present.

The phamaceutical compositions of the invention may also be in the form of oil-in-
water emuiisions. The oily phase may be a vegetable oil, for- example, olive oif or arachis oll,
or a mineral oil, for example a liquid paraffin, or a mixture theareof. Suitable emulsifyireg
agents may be nafuraily-occurring gums, for example gum =acacia or gum tragacanth,
naturally-occurring phosphatides, for example soy bean, lec ithin, and esters or partiall esters
derived from fatty acids and hexitol anhydrides, for example> sorbitan monooleate, and
condensation products of said partial esters with ethy!ene o=xide, for example
pblyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening &nd
flavoring agents. - ,

In another embodiment, the compositions of the pressent invention may comprrise a
syrup or elixir. Syrups and elixirs may be formulated with ssweetening agents, for example
glycerol, propylene glycol, sorbitol or sucrose. Such formul ations may also contain &
demulcent, a preservative and flavoring and coloring agentss. The pharmaceutical
compositions may be in the form of a sterile injectible aque<us or oleaginous suspersion.
This suspension may be formulated according to the knowsn methods using suitable
dispersing or wetting agents and suspending agents descriibed above. The sterile irnjectable
preparation may also be a sterile injectable solution or susgoension in a. non-toxic
parenterally-acceptable diluent or solvent, for example as & solution in 1,3-butanedicl.
Among the acceptable vehicles and solvents that may be employed are.water, Ringer's
solution, and isotonic sodium chioride solution. In addition , sterile, fixed oils are cormveniently
employed as solvent or suspending medium. For this purpose, any bland fixed oil nmay be
employed using synthetic mono- or diglycerides. In addition, fatty acids such as ole ic acid
find-use in the preparation of injectables. .

The compositions of the present invention may ais© be in the form of suppossitories
for rectal administration of the compounds of the inventiors. These.compositions ca n be.
prepared by mixing the drug with a suitable non-irritating exxcipient which is solid at «rdinary
temperatures but liquid at the rectal temperature and will thus melt in the rectum to release
the drug. Such materials include cocoa butter and polyetiylene glycols, for examphe.
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in an embodiment, for topical use, creams; -ointments, jellies, solutions of
suspensions, etc., containing the compounds of the invention may be employed. For &he
purpose of this apphcahon topical applications shall include mouth washes and gargles.

In an emboediment, the compounds of the present invention rnay also be admiristered
in-the form of liposome dellvery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multiiamellar vesicles. Liposomes may be formed from a vamety of
phosphollplds such as cholesterol, stearylamine, or phosphatidylcholines.

Also prowded by the present invention are prodrugs of the invention..

Pharmaceutically-acceptable salts of the compounds of the present invention, where
a basic or acidic group is present in the structure, are also included within the scope of the
invention. The term "pharmaceuticailly acceptable salts" refers to non-toxic salts of thee
compounds of this invention which are generally prepared by reacting the free base with a
suitable organic or inorganic acid or by reacting the acid with a suitable organic or inorganic
base. Representatlve salts include the following salts: Acetate, Benzenesulfonate,

Benzoate, Bicarbonate, Bisulfate, Bitartrate, Borate, Bromide, Calcium Edetate, Camusylate,
Carbonate, Chloride, Clavulanate, Cifrate, Dlhydrochloride Edetate Ednsylate, Estolate,
Esylate, Fumarate, Gluceptate Gluconate, Glutamate GcholIyIarsamlate Hexyiresorcinate,
Hydrabamine, Hydrobromide Hydrocloride, Hydroxynaphthoate {odide, Isethionate, Lactate,
Lactobionate, Laurate, Malate, Maleate, Mandelate Mesylate, Methylbromide, Methwyinitrate,
Methylsulfate, Monopotassium Maleate, Mucate, Napsylate, Nitrate, N-methylglucannine,
Oxalate, Pamoate {Embonate), Palmitate, Pantothenate, Phosphate/diphosphate,
Polygalacturonate, Potassium, Sallicylate, Sodium,‘ Stearate, Subacetate, Succinate,,
Tannate, Tartrate, Teoclate, Tosylate, Triethiodide, Trimethylammonium and Valerate.
When an acidic substituent is present, such as—COOH, there can be formed the amamonium,
morpholinium, sodium, potassium, barium, calcium salt, and the like, for use as the <dosage
form. When a basic group is present, such as amiﬁo or a basic heteroaryl radical, s uch as
pyridyl, an acidic salt, such as hydrochloride, hydrobromide, phosphate, sulfate,
trifiuoroacetate, trichloroacetate, acetate, oxlate, maleate, pyruvate, malonate, succ inate,
citrate, tartarate, fumarate, mandelate, benzoate, cinnamate, methanesulfonate
ethanesuifonate, picrate and the like, and include acids related to the pharmaceutic ally-
acceptable salts listed In the Journal of Pharmaceutical Science, 66, 2. (1977) p. 1-89. Inan
embodiment, the present invention provides a pharmacsutical formulation comprisirg a
hydrochloric acidic salt of a compound of Formula (). In another embodiment, the poresent
invention provides a phammaceutical formulation comprising a sodium salt of a compgpound of
Formula (I). '

Other salts which are not pharmaceutically acceptable may be useful in the
preparation of compounds of the invention and these form a further aspect of the imvention.
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in addition, some of the cormpounds of the present invention may forrre solvates with
water or common organié solventss. Such solvates are also encompassed within the scope
of the invention.

Thus, in a further embodinnent, there is provided a pharmaceutical cosmposition
comprising a combound of the present invention, or a pharrﬁaceuﬂcally acce ptable salt,
solvate, or prodrug therof, and orse or more pharmaceutically acceptable carwiers, excipients,
or diluents.

, In ariother embodiment, te présent invention prbvides a pharmacéu'tical composition
comprising a therapeutically effecctive amount of a compound of Formuia (1), ora
pharmaoeu_tically'acceptable salt, in combination with a pharmaceutically acceptable carrier
and one or more hypoglycemic aagents. Hypoglycemic agents may include, but are not
limited to, insulin or insulin mimestics; biguanidines such as metformin or buformin; PTP-1B
inhibitors; PPAR-gamma agonis-ts; sulfonylureas such as acetohexamide, c hioropropamide,
tolazamide, tolbutamide, glyburide, glipizide, glyciazide; or any other insulirs secretagogus
such aé, for example, repaglinid e and nateglinide; or a-glycosidase inhibitows such as
acarbose, voglibose; ,or' miglitol; -or Bs-adrenocepfor agonists.

In another embodiment, the present invention provides.a pharmace» utical composition
comprising.a therap'eutica“y effective amount of a compound of Formula (1),ora
pharmaceutically acceptable salt or ester thereof, in combination with a pharmaceutically
acceptable carrier and HMG Co-A reductase inhibitors (statins), bile acid s-equestrants,
fibrates such as fenofibrate, cholesterol lowering agents, inhibitors of cholesterol -absorption
such as ACAT inhibitors, blle a<id transport inhibitors, CETP inhibitors, or «©ther
antihyperlipidemic agents to improve the lipid proﬁie of a subject.

In another embodiment, the presénf invention provides a phammaceutical composition
comprising a therapeutically effective amount of a oom'pou‘nd of Formula (1), ora
pharmaceuticaily acceptable s alt or ester thereof, in combination with a phamaceutically
acceptable carrier and one or more agents selected from the group consissting of agents that
modulate thermogenesis, lipolysis, gut motility, fat absorption, and satiety”.

In another embodimerst, the present invention provides a pharmaceutical composition
comprising a therapeutically exffective amount of a compound of Formula (i), or a
pharmaceutically acceptable ssalt or ester thereof, in combination with a prharmaceutically
acceptable carrier and one or more agents selected from the group cons isting of agents that
regulate hypertension (e.g., imhibitors of angiotension converting enzyme (ACE), B-blockers,
calcium channel blockers). ‘

In another embodimemt, the present invention provides a pharmaaceutical composition
comprising a therapeutically effective amount of a compound of Formulaa (1), ora
pharmaceutically gcceptable salt or ester thereof, in combination with a goharmaceutically
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acceptable carrier and one or more agents such as; but not li mited to, anticbesity agents
such as fenfluramine, dexfenfluramine, sibutramine, orlistat, ©r Bs adrenoceptor agonists;
feeding behavior modifying.agents such as neuropeptide Y receptor antagonists, including
those that antagonize the neuropeptide Y5 receptor; a-MSH, a -MSH mimetics,.or a-MSH
derived peptides; MC-4R agonists or partial agonists such as, but not limited to, those
disclosed in US Patent No. 6,350,760; MC-3R agonists; gluicokinase activators; PPAR-O

‘ agonists PPAR-a /PPAR-V agonists; PPAR-a /PPAR-y /PP AR-B agonists; PPAR-y /PPAR-

5 agomsts and agents useful in treatment of male and/or female sexual disfunction, such as
type V phosphaodiesterase inhibitors such as siidenafil or tendamrﬁl dopamine agonists, or
az-adrenoceptor antagonists. .

In another embodlment the present lnvention provicles a phamaceutical composition
oomprismg a compound of Formula (1), wherein the amount of the compound of Formula (1)
is an amount sufficient to inhibit the function of AgRP at a rmelanocortin receptor. Inan
embuodiment, the melanocortin receplor is MC-4R in anothar embodiment, the melanocortln
receptor is MC-3R.

The term “treatment” or “treating” as- used herem refers to the full spectrum of
treatments for a given disorder from which the patient is suiffering, including alleviation of
one, most of all symptoms resulting from that disorder, to @&n outright cure for the particular
disorder or prevention of the onset of the disorder. For excample, within the context of
obesity, successful treatment may Include an alleviation of symptoms or halting progression
of the disease, as measured by reduction in body welght or a reduction in amount of food or
energy intake. Treatment of type | or type Il dlabetes mav include an alleviation of
symptoms or halting progresslon of the disease as measured by a decrease in serum
glucose or insulin levels in, for example, hyperinsulinic or hyperglycemlc subjects.

The tenn "pharmacologlcally effective- amount" shall mean that amount of a drug or
pharmaceutical agent that will elicit the blologlcal oF med ical response of a tissue, animal or
human that is being sought by a researcher or.clinician. pharmaceutlcally effective
amount includes those amounts of the compounds of Fomula (1) that detectably inhibits the
function of AgRP at a melanocortin receptor, for example, by the assay described below, or
any other assay known or prepared by one skilled in thes art. A pharmaceutically effective
amount can be-a therapeutlcally effective amount.

The term “therapeutically effective amount” shall mean that amount of adrug or
pharmaceutical agent that will eficit the therapeutic respronse of a subject that is being
sought. For example, a therapeutically effective amourt includes those amounts that may
alleviate symptoms of a melanocortin receptor disorder, those amounts that may prevent
weight gain in a subject, and those amounts that may isnduce welght lose in a subject.
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A melanocoitin receptor disorder, or a rmelanocortin receth.r mediated disease,
which may be treated by the methods provided herein, include, but are not limiked to, any
bjobgical disorder or disease in which a melaraccortin receptor is implicated, or- which
inhibtion of a melanocortin receptor potentiate < a biochemiéal pathway that is defective in
the diisorder or disease state, Factors which may influence what constitutes a
tﬁerapeuﬁcally effective amount may. depend u pon the size and weight of the swubject, the
blodegradabmty of the therapeutic agent, the acctivity of the therapeutic agent aswellasits

bioawv ailability.
As used herein, " subject” includes maammalian subjects such as, but rny ot limited to,

humans. In an embodiment, a subject is one who either suffers from one or more of the
aforesaid diseases,disease states, or conditions, or are at risk for such AccorcHEingly, in the
context of the therapeutic method of the inventi on, this method also is comprised of a
methad for treating a mammalian subject prophaylactically, or prior to the onset of diagnosis

such disease(s), disease state(s), or conditions .
ln another aspect, the present lnventlon provides a method of treatment comprising

admn“ustenng toa subject a compound of Fonn wla(l)

‘7{}#—_ (CH,), —A
- 4
7

0]
wherein
misequalto 0, 1, 0r 2;
A is selected from the group consisting of:
79

Corrected sh eet: 18 January 2008




WO 2005/103022 PCT/US2005/013386

’ H .
)y —N—R; -_(‘}‘_Rz '—-T-—H : —CH,—R3
R4 ' R“ : ' Ra ] s
o 0
I I I
—C—T—RZ —C——lil_——H —T—C—Rg —N—C—Rs
R4 ' Rs Re : Ry '
_SOZ_N—R2 _SOZ_N—H _T_SOZ"" FZ —_N_802_R3
Ra R3 ' R4 Reo ]
|l I
—N—C—R; —N—S0;R3 —C—C—R; —C—CHzR;
l l - and
H ’ H ’ Ry ' .
’ rand
) -K;

R, is selected from the group consisting of:
5  a) 4L-DGs
b) —L-D-alkyl;
c) —L-Dy-aryl;
d): —L-Ds-heteroaryl;
e) —L-D,cycloalkyl,
10 f) —L-D1-heterocycly|;
g) -L-Ds-arylene-alkyl;
h) —L-Ds-alkylene-arylene-alkyl;
i)y -L-Ds-alkylene-aryl;
j) —L-Ds-akylene-Gy;
15 k) —L-Di-heteroarylene-Gs;
‘ i) —L-Ds-cycloalkyiene-Gy;
m) ~L-Ds-heterocyclylene-Gq;

' Xll—G1
—L—D
N
n) Y6, ,
0) —L-Ds-arylene-Gq;
20 . p) —L-Ds-arylene-alkylene-G4;
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q) -1 -D,-alkylene-arylene-afkylene-G,; and
) —i -D,-alkylene-arylene-G;

R, is selected from the gbup consisting of:
a) -alkyl;
b) ~L-D-H;
c) ~L-Ds-atkyl;
d) —L-Dy-anyl;
e) —L-Ds-heteroaryl;
f) -L-D-alkylene-heteroaryt; '
g) -L-Ds-cycloalkyl;
h) —L-Ds-heterocyclyl;
iy —L-D-arylene-alkyl; -
B —L.-D,-alkylene-arylene-alkyl;
k) —L-D;-alkylene-aryl; and
) -L-Ds-arylene-aryl;

'R, isselectsd from the group consisting of:

a) -hydrogen;

b) —akkyl;
©¢) ~L-D-H;

d) —L-D-alkyl;

o) —L-’D1~aryl;'

f) —‘L-theteroaryl; )

g) -L-D.-alkylene-heteroaryl;
"h) -L-Ds-cycloalkyl;

iy ~L-Dy-heterocyclyl;

jy —L-Ds-arylene-alkyl;

k) -1 -D,-alkylene-arylene-alkyl;
Iy —L-Ds-alkylene-aryl; and
m) -L-D,-aryiene-aryl;

R and R; are independently selected from the group consisting of:
a) -hydrogen;
b) -halo;
c) —alkyt;
d) -L-Ds-H;
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e) —L-Di-alkyl;

f) —L-Dy-aryh;

g) —-L-Di-heteroaryl;

h) -L-Dy<cycloalkyl;

i) —L-D,-heterocyclyt;

j) ~L-Ds-arylene-alkyl;

k) -L-D;-alkylene-arylene-alkyl;

) —L-D-alkylene-ary:;

m) -L-b,-arylene—aryl;

n) -L-D(aryl);; and

o) -L-Dz-(arylene-élkyl)g; _
wherein at least one of Re and R7 is not hydrogen; or

Rs and R; may be taken together to form part of a fused carbocyclic, ftused aromatic, fused

heteroaromatic, fused cycloalkytaryl, fused aryicycloalkyl, fusedd heterocyclylaryl,
fused arylheterocyclyl, fused cycloalkyihéteroaryl, fused heteromaryicycloalkyl, fused
heterocyclylheteroaryl, or fused heteroarylheteroéyclyl.dngs, w herein the ring is
optionally substituted 1-8 imexs with the group

a) -halo;

b) -nitro;

c) -L-Dy-G;

d) -L-Ds-akkyl:

e) —L-Dq-aryl;

f) —L-Ds-heteroaryl;

g) —L-D;-cycloalkyl;

h) —L-Ds-heterocyclyl;

i) —L—D,-arylené—-alkyl;

1§ -1 -Ds-alkyiene-arylene-alkyl;

k) -L-D;-alkylene-aryl; '

) -L-Ds-alkylene-Gs;

m) -L-Ds-heteroarylene-Gq;

n) —L-Dicycloalkylene-G;

o) -L-Ds-heterocyclylene-Gi; and

: /X1_G1
—L D2\

p) Yi G, .
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N=N
Wis S, ’
- wherein

Ry i8

0)

-hydrogen;
-halo;

- —alkyl;

—L:'D1-H;

—L-Ds-alkyt;

—L-Dy-aryl;

' -1-D,-heteroaryl;

—L-D,-cycloalkytl;

- 1 -D,-heterocyclyl;

—L-Dy-arylene-atkyl;

PCT/US2005/0 1 3386

—L-D1¢alkylen&awlene-a|kyl;

—L-D,-alkylene-aryl;
-L-D,-arylene-aryl;
-L-Dz—(éryi)z; or
-L-D~(arylene-atkyl);

K is cycloalkyt, heterocydlyl, aryl, heteroaryl, fused cycloalkylaryl, arylcycloalkyl, fused
. heterocyclylaryl, fused arylheterocycly!, fused cycloalkylheteroaryl, fused
heteroarylcycloalkyl, fused heterocyclyiheteroaryl, or fused heteroarylheterocyyclyl,

wherein K may be optionally substituted 1

group consisting of: halo, nitro, and Ry;

-3 times with a group selected from  the

G, is selected from the group consisting of: —CN; -SOsH, -P(O)OH),, -P(O)(O-alkyl»(OH), -
CO,H, -COz-alkyl, -C(O)NHS(O)-alky, -C(O)NHS(O).-aryl, -C(O)NHS(O).-
heteteroaryl, -C(O)NHS(O)-alkylene -aryl, -C(O)NHS(O)z-alkylene-heteteroaryl, -
S(0),NHC(O)-alkyl, -S(OXLNHC(O)am!, -S(0).NHC(O)-heteteroaryl, -S(0)NEHC(O}-
alkylene-aryl, -S(O)zNHC(O)—aIkylehe-heteteroaryl, -NHC(O)NH-S0,-alkyl, 2an acid

isostere,
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R‘i\ . Rm R]1
N
\ﬁ/ \Rm )l)\cl:\/ \Rm
N\R N\R .
0o, » W or -NRoR;

G, is selected from the group consisting of:
a) -hydrogen; . ‘
b) —alkylene;

c) —L-Di-H;

-d), —L-Ds-atkyt;

e) -L-Ds-aryl;

f) —L-Ds-heteroaryl;

0) —L-D,-cycloalkyl;_

h) -L-Ds-heterocyciyt;

i) -L-D-arylene-alkyl;

i) -1 -Ds-alkylene-arylene-alkyl;
k) ~L-D;-alicylene-aryl; and

)} —L-D1-arylene-aryl;

L Is a direct bdnd, alkylene, alkenylene, alkynylene, or arylene;

D, is selected from the group consisting of: a direct bond, —~CHg-

PCT/US2005/013386

,-O-, N(Re), C(O- -

CON(Rg)-, -CON(Re)SOz-, “N(Rs)C(O), -N(R:)CON(Rs)-= -N(Re)C(O)O-,
_OC(OIN(Rs)» ~N(Re)SOz-, -802N(Re)-, -C(O)-0-, -0-C(O)- -S-, -S(0)-, -8(0Oz)-, or

“N(Rs)SO:N(Re)- N=N-, and -N(Re}-N(Ro}- ;

Dis N, alkylyne, or alkenytyne;

X4 and Y; are independently selected from the group con

sistin g of: a direct bond, alkylene,

arylene, heteroarylene, cycloalkylene, heterocyclylene, arylene-alkylene, alkylene-

arylene-alkylene, and alkylene-ary;

Rs and R, are independently selected from the group consistirmg of: -hydrogen, -alkyl, -aryl, -

arylene-alkyl, -alkylene-aryl, and -alkylene-arylene-alkyyl;
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Ry and Ry, are independently selected from the group conssisting of: hydrogen, -alkyl, -L-D+-
alkyl, -1- Dy-aryl, -C(O)-alkyl, -C(O)-aryl, -S0;-alkyt, and -S0,-aryl, or
may be taken together to form a ring having the formula -(CHz)m~J-(CHz)-

Rio and Ry

bonded to the nitrog

en atom to which Ry and R4y &are attached, wherein m and n are

0,1,2,0r3,andJis selected from the group consiisting of =CHg-, -O-, -S-, -S(02)~, -

C(O)-»
-NHSC,NH-,
. 0912 o OR12 . (o) S/R12
' ' Y 2] ,
—N—  —N— ) -—-N—-_ ’
Rs

'OYNHRiz o N-R,, A
—N— v ) _I—— ’

—N~—— , and

-CON(H); ~NHC(O)-, -NHCON(H)-, NHSO 2, -SO:N(H)-, -C(0)-0-, -O-C(O)-,

R13
N(H)Rm lo) S’N-Rﬂ
2
}
._...IlI..._. ’ —N— ’
l—\ OH
/ .
..__.C__ )

R,z and Rya are independently selected from the greup consisting of hydrogen, aryi, alkyl,
and alkylene-aryl;

and

wherein the aryl, heteroaryl, heterocyciyl, cycloal

kyt, ared/ar alkyl group(s) in R - Rys, and

Ry, G1, Gz, L, X4, Y1, may be optionally substituted 1-4_iimes with a substituent group
selected fr-om the group consisting of '

a)
b)
c)
d)
ay
f)
a)
h)
D
D
<)
1)
)
n)
0)
p)
q)

-hydrogen;

halogen;

hydroxyl;

cyano;

carbamoyl;

-B-alky};
-B-perhaloalkyl;
-B-cycloalkyl;
-B-heterocyclyl;
-B-aryl;

-B-heteroaryl;
-B-alkylene-heteroaryf;
-B-alkylene-anyl;
-B-arylene-alkyt;
-B-perhaloalkyl;
-B-cycloalkylene-T-Riq;
-B-alkylene-N-RyRs;
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r) -B-cycloalkyiene-alkyl; and
s) -B-alkylene-cycloatkyl;
where'in .
B and T are independently selected from the group consisting of: direct bond,
alkylene, -CHz-, -O-, -N(H), -S-, SO, ~CON(H)-, -NHC(O)-, -NHCON(H)-, -
' NHSO,-, -SON(H)-, -C(O)-0-, -NHSO2NH, -0-S(0)z-, and -O-C(O);
~ wherein ' .

Ry and Rys are independently selected from the group consisting of:
hydrogen, heteroaryl, cycloalky!, heterocyclyl, aryl, alkyl, -alkylene-
aryl, -alkylene-heteroaryl, and —alkylene-O-aryl;.or
R, and Rysmay be taken together to form a ring having the formula -
(CHz)q~J-(CHa)~ bonded to the nitrogen atom to which R, and R.¢ are
attached wherein g and r are independently equalto 1,2, 3, or4; J
comprises a direct bond, ~CHz-, -O-, -§-, -8(02)-, -C(O)-, -CON(H}-, -
NHC(O)-, NHCON(H)-, -NHS Oz, -SON(H)-, -C(0)-0-, -O-C{O) -

- NHSO:NH-,
o S Ry
Oﬁ/Rw oﬁ,onrz17 OZS/RIW Oz?fN(H)R" 02?,N- .
—N— + —N— fpg— o+ —N— o+ —N—
R?7
o NHR,; 0O N'R18 R,

Rz angi R;; are independently selectéd frbm the group cbnsisﬁng of;
hydrogen, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkyl, -alkyene-
heteroaryl, or —alkylene-aryl; '

and wherein the compound of Formula (l) is as a single or polymorphic crystalline form or
forms, an amorphous form, a single enantiomer, & racemic mixture, a single sterecisomer, a
mixture of sterecisomers, a single diastereoisomer, a mixture of diastereoisomers, a solvate,
a pharmaceutically acceptable salt, a solvate, a produg, a biohydrolyzable ester, or a
bichydrolyzable amide thereof.

In another embodiment, the present invention provides a method of treatment of an
obesity-related disorder comprising: administering to a subjecta therapeutically effective
amount of a compound of Formula (). In another embodiment, the obesity-related disorder
is selected from the group consisting of: dyslipidemia, hypertriglyceridemia, hypertension,
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diabetes, Syndrome X, atherosclerotic disease, cardiovascular disease, cerebrovascular
disease, peripheral vesse disease, cholesterol gallstones, cancer, . menstrual abnormalities,
infertility, polycystic ovark es osteoarthritis, and sleep apnea.

In another embodliment, the present invention provides a method of treatment of a
disorder comprising: adrninistering to a subject a therapeutically effective amount of a
compbund of Fommuia (1), wherein the disorder is selected from the grou'p consisting of
female sexual disfunction, male sexual disfunction, and erectile disfunction

The compounds of Formula (1) may be used in combination with one or more
therapeutic agents which are used in the treatment, prevention, arnelioration, and/or
supression of diseases for which the compounds of Formula (1) are useful; such other
therapeutic agents may be administered by a like route or different route that the compound
of Formulal. Where a compound of Formula (1) is utililized in commbination with another
therapeutic agent, the composition may contain the compound of Formula (1) in combination
with the other therapeu tic agent(s). Where separate dosage forrmulations are used, the
ciompound of Formulae (I) and one or more additloh'al therapeutic agents may be
administered at eséentially the same time (e.g., copcurren’dy) or at separately staggered
times (e.g., sequentially). _ )

" In another embodiment, the present invéntion provides a method of treatment of an .
obesity-related disorder cOmprisingf administering to a subject a therapeutically effective
amount of a compound of Formula (1) in combination with one or mora hypoglycemic agents.

In another embodiment, the present invention provides & method of treatment of an
obesity-related disorder comprising: administering to-a subject & therapeutically effective
amount of a.compound of Formula (1) in combination with one or mofe agents that modulate
digestion and/or metabolism. The agents that modulate digestion and/or metabolism may
include, but are not'limiﬁed to, agents that modulate thermogenesis, lipolysis, gut motility, fat
absorption, and satiety. _

in another em bodiment, the present invention provides a method of treating obesity
and obesity-related disorders comprising: administering to a subject a therapeutically
effective amount of a compound of Formula ()in combination with one or more agents
selected from the group consisting of HMG CoA reductase inhibitor, bile acid binding agent,
fibric acid derivative, and agent that regulates hypertension.. ' ' ,

In another embodiment, the present invention provides a method of treatment
comprising: administering to a subject a therapeutically effective amount of a compound of
Formula (1) in combiration with one or more agents such as, but not limited to, antiobesity
agents such as fenfluramine, dexfenfluramine, sibutramine, orlistat, or B; adrenoceptor
agonists; feeding behavior modifying agents such as neurope ptide Y receptor antagonists,
including those that antagonize the neuropeptide Y5 receptor; g-MSH, a -MSH mimetics, or
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x-MSH derived peptides; MC-4R agonists or partial agonists such as, but not limited to,
those disclosed in US Patent No. 6,350,760; MC-3R'agonists; glucokinase activators;
PPAR-5 agonists; PPAR-a /PPAR-y agonists; PPAR-a /PPAR-y [PPAR-D agonists; PPAR-
v /PPAR-D agonists; and agents useful in treatment of male and/or female sexual
disfunction, such és type V phosphodiesterase inhibitors such as sildenafil or tendamifil,
dopamine agonists, or o,-adrenaceptor antagonists.

, in another embodiment, the pfesent invention provides a. method of treatment
compn'sing:' administering to a subject a therapeutically effective amount of at least one
compound of Formula (1), wherein said therapeutically effective amount is sufficient to induce
waeight foss in the subject. In another embodiment, the present invention provides a method
of prevention of weight gain comprising: administering to a subject a thérapeutnially
effective amount of a compound of Formula (1) which is sufficient to pfevent weight gain.

In another embodiment, the present invention provides a method of melanocortin
reéeptor modulation comprising: administeringto a'subject a therapeutically effective
amount of @ compound of Formula (1). In another embodiment, the present invention
provides a method of melanocortin receptor modulation comprising: . administering to-a
subject a therapeutically effective amount of a compound of Formula (1), wherein said
thereapeutically effective amount is an amount that enhances the downstream effects of
agonist binding to the melanocortin receptor in the subject. :

In anofher embodiment, the present inventiqp provides a method of melanocortin
receptor modulation comprising: administering to a subject a therapeutically effective
amount of a compound of Formula (1), wherein the (;ompound of Formula (1).inhibits the
function of AgRP on MC=4R. In another embodiment, the. present invention provides a
method of fnelanocortin receptor modulation comprising: administering to-a subjecta
therapeutically effective amount of a compound of Formula (1), wheréin the compound-of-
Formula (J) inhibits the function of AGRP-on MC-3R. - ‘

Generally speaking, a compound of Formula (1) may be administered at a dosage
level of from about 0.003 to 500 mg/kg of the body. weight of the subject being treated. In an
embodiment, 2 compound of Formula () may be adrﬁinistered at a dosage range between
about 0.003 and 200 mg/kg of body weight per day. in an embodiment, a compound of
Formula () may be administered-ata dosage range between about 0.1.to 100mg/kg of body
weight per day. The amount of active ingredient that may be combined with the carrier
materials to produce a single dosage may vary. depending upon the host treated and the
particular mode of administration. For example, a formulation intended for oral

administration to humans may contain 1 mg to 2 grams of a compound of Formula (1) with an
appropriate and convenient amount of carrier material which may vary from about 5 to 95
percent of the total composition. Dosage unit formsv may generally contain between from
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about 5 mg to about 500mg of active Ingredient. This dosage may be individualized by the
clinician based onthe specific clinical condition of the subject being treated. Thus, it will boe
understood that the specific dosage level for any particular patient will depend upon a variety
of factors including the activity of the specific compound employed, the age, body weight,
general health, sex, diet, time of adminuistration, route of administration, rate of excretion,
drug combination and the severity of the particulér disease undergoing therapy.
Examples ‘ ' .

The general procedures used inthe methods to prepare the compounds of the
present invention are déscribed below. |
General Experimental ,

, LC-MS data was obtained using gradient elution on a parallel MUX™ system,
running four Waters 1525 binary HPLC pumps, equipped with a Mux—UV 2488 multicharanel
UV-Vis detector (recording at 215 and 254 nM) and a Leap Technologies HTS PAL Auto
sampler using a Sepax GP-C18 4.6x50 mm column. A three minute gradient was;ruri from
26% B (97.5%acetonitrile, 2.5%' water, 0.06% TFA) and 75% A (97.5% water, 2.5%
acetonitrile, 0.05% TFA) to 100% B. The system is interfaced with a Waters Micromass ZQ
mass spectrometer using electrospray ionization. All MS data was obtained in the positive
mode unless otherwise noted. 1H NMR dafa was obtained-on a Varian 400 MHz
spectrometer. '

Abbreviations used in the Examples arre as follows:

APCI = atmospheric pressure chemical ionization '

BOC = tert-butoxycarbonyl

BOP= (_1-benzotrigzolyloxy)tn‘s(dimethylaminb)phos’phonium‘ hexaﬂuorophosphate
cDl = 1-(3-dimethylaminOpropyl)—B-ethylcarbodlimide :
d =.day 4 .

DIAD = diisopropyl azodicarboxylate

DBU = 1,8-diazabicyclo[5.4.0]undecene-7

DCC = dicyclohexylcarbodiimide

DCE = dichlorosthane

DCM = dichloromethane

DIC = diisopropylcarbodiimide

DIEA = diisopropylethylamine

DMA = N, N-dimethylacetamide

DMAP = dimethylaminopyridine

DME = 1,2 dimethoxyethane

DMF = N, N-dimethylformamide
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DMPU = 1,3-dimethypropylene urea

DMSO = dimethylsulfoxide
Et = ethyl

iPr = ijsopropyl

Ph = phenyl

Bn = benzyl

Me = methyl
tBu = tert-butyl

Pr = propyl
Bu = butyl
iBu =isobutyl

EDC =t —ethyl-3-(3-dimemy|amin0pmpyl)-carbodiimide hydrochloride
EDTA = ethylenediamine tetraacetic acid

ELISA = enzyme - linked immunosorbent assay

ES! = electrospray ionization '

ether - = diethyl ether

EtOAc = ethyl acetate -

FBS =fetal bovine serum

g = gram

h = hour

PCT/US2005/013386

HBTU = O—benzotriazol—1-yl-N,N,N’,N‘-teh’amethyluronium'hexaﬂuofophosphate

HMPA= hexamethylphosphoric triamide
HOBt =1-hydroxybenzotriazole

Hz = hertz

iv. = intravenous
KD = kiloDalton
L = liter

LAH = lithium aluminum hydride
LDA = lithium diisopropylamide
LPS = lipopolysaccharide

M . =molar

m/z = mass to charge ratio

‘mbar = millibar

MeOH = methanol

mg = miligram
min = minute
mL = milliiiter

90
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mM = millimolar

mmol = millimole

mol. =mole -

mp  =melting point

MS. = mass spectrometry

N  =nomal

NBS = NJorom'osupcinimide .

NCS = N-chlorosuccinimide .

NMM = N-methyimorpholine, 4-methylmorpholine
NMP = N-methyl pyrrolidone

NMR = nuclear magnetic resonance spectroscopy
p.o. = per oral :

PS-carbodiimide = N—cyclohexyicarbodiimide~N’-propyloxymethy| polystyrene
PBS = phosphate buffered saline solution

PMA = phorbol myristate acetate ‘

ppm .= parts per million

psi = pounds per square inch
R = relative TLC mobility

rt = room temperature

s.c. = subcutaneous

SPA = gcintillation proximity aséay

TEA = triethylamine

TEA = trifluoroacetic acid

TFFH = fluoro-N.N,N" N"-tetramethyformamidinium hexafluorophosphate
THF = tetrahydrofuran o
THP = tetrahydropyranyl

TLC =thinlayer chrométography

TMSBr= bromotrimethylsilane, trimethyisitylbromide

T. = retention time -

General Procedure A

To a methanol solution of ketone (such as 1-phenyl-ethanone, 1-pheny~l-propanons,

1,2-diphenyl ethanone, or 1-(4-isopropylphenyl) ethanone) (1.0 eq) was added pyrrolidone

hydrotribromide (PyHBrs).(1.1 aq) at 0°C. The reaction was slowly warmed to  room
temperature and stirred atthe same temperature for 2 h by monitoring with-TL_C. The
reaction mass was concentratexd and partitioned between cold aqueous sodiumm bicarbonate
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and-ethyl acetate (1:1). The organic phase was dried with Na,SO,, concentrated and filtered

through a bed of silica gel to afford the alpha-bromo ketone.

General P rocedure B
To an alpha-bromo ketone (Commercial or made from above procedure A, 1.0 eq) in
methanol was added thiourea or 1 1-dialkylthiowrea (1.1 eq) and the reaction was heated at

.60°C for 30 min. The reaction mass was concentrated and partitioned between aqueous

sodium bEcarbonate and ethyl acetate (1 1). Adueous layer was washed with ethyl acetate
(3 x 15 mL); combined organic layers were wasshed with brine, dried over Na,SO, and
concentrated. The crude residue was purified by silica gel chromatography to afford the 2-
aminothizazole derivative. Other variations of the above reaction conditions consist of
performimg the reaction in THF (at 60°C, 1 h).or in NMP (at room temperature, 2-15 h).
General porocedure C '

Miethod C1: A thiazol-2-ylamine (1.0 eq) and sulfonyl chloride (1.1 eq) were dissolved
in THF, &and NaH (1.5 eq, 60% suspension in rnineral oil) was added at 0°C. After the NaH
addition, the reaction was warmed to room temperéture and stirred at the same temperature
for 4 h. ﬁ'hé reaction was quenched with the axddition of brine. The reaction mixture was
extracted into ethyl acetate (3x 15 mL), combrined 6rganic layers were dried over NaS0,
and concentrated. The crude residue was purified by silica gel chromatography to obtain the
desired ssulfonamide. '

Metho.d C2: A thiazol-2-yl amine (1.0 eq), sutfonyl chloride (1.3 eq),-and pyridine (3.0 eq)
were cormbined in DCM. After stirring at room température for 16 h, the reaction mixture was
loaded directly on silica gel column. Purification by flash chromatography (ethy

acetate/ hexanes) gave the sulfonamide-compound .

‘Method C3: A thiazol-2-yl amine (1.0 eq), sulfonyl chloride (1.2 eq), triethylamine (2.0 eq),

and DMAP (0.1 eq) were combined in DCM. After stirring ato°Cfor4h, saturated NaHCOs
(aq) solution was added. The mixture was extracted with e{hyl acetate (1 x 10mL). The ethyl
acetate layer.was dried over Na,S0,. Purification by flash chromatography (silica gel, ethyl
acetate/hexanes) gave the sulfonamide. ,

_ Method C4: A thiazol-2-yl amine (1.0 eq), sulfonyl chloride (1.2 eq), triethylamine (2.0
eq), anc DMAP (0.1 eq) were combined in D CM. Resulting reaction mixture was heated in a
CEM Exployer PLS™ microwave at 100°C for 30 min. After cooling to room temperature,
saturated NaHCO; (aq) solution was added. The mixture was extracted with DCM (2 x 4
mL). The combined organic layer was dried over Na,SO; and concentrated. Purification was
carried out by silica gel chromatography (silica gel, ethyl acetate/hexanes) to yield the

.desirecy sulfonamide.
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General procedure D’ )
A mixture of aldehyde/ketone (1.0 eq) and amine (1.0 eq) ¥n DCM was stirred for 5

min. Sodium triacetoxyborohydride (1.2 eq) was added in portionss and stirred until
completion of the reaction. T he reaction mixture was partitioned- > etween DCM and
saturated aqueous NaHCO; solution. The aqueous layer was extr-acted again with DCM (1 X
“15 mk)” The combined-orgaric extracts were. dried over K.CQa. A\fter evaporating the
solvents, the crudé,produot wras dissolved in THF (20 mL) and Fm«c-isothiocyanate (0.9 eq
was added. The reaction was stirred at room temperature for 0.5 —15.h. After TLC
indicated the completion of th e reaction, diethﬁ amine was added and stirred for 1-2 h at
room temperature. The solvesnts were evaporated, and the crude residue was filtered on a
bed of silica gel to afford the desired 1,1-alkylated thiourea, '

General proceduré E
- A 1 MBBr; solution (3-0 eq) was added to a solution of the snethoxybenzene or

benzyloxycarbonyl compound (1.0 eq) in DCM at -40°C. The rezaction mixture was stirred at this
temperature for 5.min. and was allowed to slowly warm up to room temperature The
reaction was quenched with srnall amount of MeOH. The product vvas punfled by

chromatography (smca gel)

General procedure F
A mixture of sulfonamidle or aminohoterocyole (1.0 eq), bromide (2.0 eq), potassium

carbonate (3.0.eq) and DMF (or in some cases TH F)was heated in an oil bath at 60°C until
the reaction was complete as indicated by TLC or LCMS. The reaction mixture was
partitioned between ethyl acetaxte and saturated NaHCO; (aqg) soluticon. The organic layer
was dried over Na,SQ,4. The preduct was purified by chromatogr_aphy (silica gel). ‘

General procedure G :
Method G1: A 4 N HCI solution in dioxane was added to a solution of Boc-protected

amine and/or tert—butyl ester. It was shaken or stirred.until TLC or. LECMS indicated that the
reaction was complete. The volatiles were evaporated. The remaini ng solid was purified by

tritdraﬁon in hexanes or ether.
Method G2: To a solution of compound in dichloromethane vwas added 4 N HCl in

dioxane (ca. 5 equiv). The reaction mixture was stirred 1 h.at ambierit temperature. The

mixture was evaporated to dryness. A small amount of dichlorometh =ne was added and the
mixture was concentrated in vacuo; this process was repeated twice. The remaining solid
was purified by trituration with hexanes or ether. The solid was collected and dried in vacuo

to afford the HCI salt.

General procedure H .
A mixture of nitrile (1.0 eq), sodium azide (13.2 eq), ammoniurn chloride (13.2 eq)
and DMF was heated in an oil bath at 120°C for 1 h. The reaction mixture was partitioned
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_be‘wvéen ethyl acetate and water. The organic layer was dried over N&,S0,. The product
was purified by chromatography (silica gel).
General procedure | _ _ .

" A mixture of nitrile (1.0 eq), 1 N NaOH (aq) solution and ethanol was refluxed until
the reaction was complete as indicated by TLC or LCMS. The reaction mixture was
concentrated and partitioned between ether and water. The aquesous layer was acidﬁﬁed
with 10% HCI (aq) solution and extracted with ether (1 x 30 mL). The organic layer was dried

over-Na,SO;. The solvents were‘evaporated. The remaining salidl was purified by trituration

-in hexanes.

General procedure J .
A 1 N NaOH (aq) solution (1.0 eq) was added to a solutior of carboxylic acid (1.0eq)

_in THF (1 mL) and MeOH (1 mL). The volatiles were evapdrated and the residue dried

under high vacuum. The remaining solid was purified by trituration in hexanes or ether.
General Procedure K. ' '

A thiazole carboxyllc acid (1.0 eq) was stirred at RT with DI (3.0 eq) in anhydrous
THF. After 20 hours, a prepared solution of the corresponding.su lfonamide (2.Q eq), and
DBU (1.5 eq) in THF .was added, and the mixture was stirred at RT. The formation of the
product was monitored via LCMS. After the re_actio‘n completed, the volaﬁlgs were removed,
and residue-was partitioned between EtOAc and 10 9% citric acid- The organic [aye_r_ was
washed with citric acid, brine. The solution was dri<_ad overMgSO, filtered a_nd ‘
concentrated. The crude product was purified by silica gel columm chromatography. .
General Procedure L )

The alcohol (1.5 eq) was dissolved in DMF (0.5 M) and N zH (1.1'eq, 60%
suspension in mineral oil) was added in portions. The resulting s Yuiry was sonicated for 20-
40 min. unti! all the NiaH was consumed. The resulﬁng purple soOlution was charged with 4'-
fluoroacetophenone (1.0 eq) and the reaction was stirred at 60°C for 2-3:h. The reaction
was quenched by the addition of water and saturated citric acid. The aqueous layer was
extracted with methy! tert-butyl ether (MTBE,,3x20mL).~and the combined organic layer was
washed with water (4x15 mL) and brine. The orgéniq layer was iried over MgSO,, filtered,

_-and concentrated. The crude residue was purified on a silica gel column (gradient, hexane -

> 4% EtOAc-hexane) to obtain the desired ether derivative...In some cases NMP was used.
In addition, sonication may not be necessary when primary alcohols are utilized. In these
cases the deprotonation can be done at room temperature for 10-20 min.
General procedure M . : . .

The aminothiazole (1.0 eq.) was dissolved in MeCN (4 m L, 0.1 M) and N-
chiorosuccinimide (NCS) (1.05 eq.) was added. The reaction wa s heated to 70°C for 2 h until
complete by TLC analysis. The reaction mixture was then cooled to room temperature.
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Saturated NaHCO; and brine were ad ded. The aqueous layer was extrac ted with EtOAc
(3x15 mL) and dried over MgSO,. The residue was'then filtered through ssilica gel (5%

EtOAc-hexane).

General Procedure N
The ester (1.0 eq) was dissolved in THF (3 mL) and cooled to —78%¢C. The aryl

Grignard reagent (3.0 eq) was added dropwise and slowly warmed to 0°C over 2-3 h. The
reaction was quenched by the addition of saturated ammonium chioride aed extracted with
EtOAc (3x15 mt). The combined organic layer.was dried over MgSO,, filered and
concentrated. The residue was purified by sifica gel chromatography (gra«dient, hexane ->

3% EtOAc-hexane).

General procedure O
TFA (2 mL) was added to the alcohol (1.0eq.). Upon.cooling to 0°CC, Et;SiH (2.0 eq)

was added and the mixture was warmied to room temperature and stirred For 2 h. The
volatiles were removed and aqueous INaOH (1.0 eq) was added. The mixi-ure was extracted
with CH,Cl, (3x15 mL) and the combired organic layer was dried over Mg<SQ,, filtered and
concentrated. Purification of the resiclue was accomplished.by silica.gel ¢ hromatography

(gradient, hexane -> 1/1 EtOAc-hexane).

'Géneral. Procedire P

Method P1: To a THF solution of 2,4-dichioropyrimidine (1.0 e<q) was added
benzylamine (1.1 eq) at-0°C.. The cooling bath was removed and the reac-tion was stirred for
3 h.at.room tempe‘rature before adding aq. sodium-carbonate solution. Trme aqueous layer
was then extracted into ethyl acetate (3 x 20;mL), and the combined ethyl acetate extracts

'were dried over sodium sulfate and cancentrated. The crude solid was puerified by silica gel

chromatography to obtain two different reglmsomers in ~3:1 ratio.
.Method P2: To a DMF or THF solutlon of 2,4-dichioro- pyrimidine ( -1 eq) was added

the amine (1.5 eq) and DIEA (3.0 eq). The reaction was stirred at room te mperature until

complete (by TLC or LCMS). A saturated NaHCOs (aq) solution was adde=d to the-reaction.
The aqueous layer was extracted with ethyl acetate (3 x 5 mL}, and combi ned ethyl acetate
éxtracts were dried over sodium sulfate and concentrated. The crude solicd was purified by

silica gel chromatography.

General Procedure Q
Method Q1: The boronic acid 1.5 eq), the chloropyrimidine (1.0 ecy) and

tetrakis(triphenylphosphino)palladium (5 mol% relative to the boronic acid» were added
sequentially to degassed dimethoxyethylene (2 mL) and to this mixture deegassed sodium
carbonate solution was added (2.0 eq). Resulting reaction mixture was sti rred under
nitrogen for 12 h at 80°C. After cooling to room temperature, ethyl acetate= (15 mL) was
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added. it washed with brine, dried over sodium suifate and concentrated. The crude
product was purified on a smca gel column to provide the Cross~coup[mg compound.
Method Q2: The boronic acid (1.5 eqg), the chloropynmldme (1.0 eq) and

tetrdkis(triphenylphosphino)palladium (5 mol% relative to the boronic acid) were added
sequentially to degassed dimethoxyethylene (2 mL.)and to this mixture degassed sodium

“carbonate solution was added (2.0 eq). .Resulti ng reaction mixture was heated in a CEM

Exployer PLS™ microwave at 150°C for 30 min. After cooling to room temperature, ethyl

‘acetate (5mlL) waé added. The reaction mixture washed with brine, dried over sodium

sulfate and concentrated. The crude product was purified by silica gel chromatography to

yield the coupling compound.

General Procedure R
To the 2,4-dimethoxybenzyl derivative (1.0 eq) was added 20% TFA in DCM (10 mL)

and stirred at room temperature for 1 h. The reaction mass was concentrated, and the
residue'was partitioned between DCM and sodium bicarbonate solution. The turbid DCM
laye r was concentrated and loaded onto. silica gel column and eluted with 20% ethyl acetate

in DCMAto-pr_ovide the amino.compound.

General Prooedure S
Method-S1: To the N-aikyi or N-sulfonyl'a minopyrimidine (1.1-eq) and alkyl bromide

(1.0 eq) was added NaH'(6O % suspension, 1.5 eq) at 0°C. The cooling bath was removed, and
the reaction stirred at room temperaturé until complete. After quenching the. réaction by
addirg small amount of methanol, brine (10 mL) and ethyl acetate (10 mL) were added. The
brine layer was extracted with ethyl acetate (2x 10 mt), and the combined ethyl acetate
extracts were driéd over sodium sulfate and concenirated.  The obtained residue was
purifiexd on silica gef column to prowde the alkylated compound

Method S2: To the N-alkylamino compound (1.0 eq) and alkyl bromide (1.5 eq) was
added NaH (60 % suspension, 2.0 eq) at room temiperature. The reaction was stirred at
room temperature until complete. Aftef guenching the reaotion by adding small amount of
metha nol, brine (10 mL) and ethyl acetate (10 mL) were added. The brine layer was
extracted with ethyl acetate (2 x 10 mL), and the‘,combihed ethy! acetate extracts were dried
over sodium sulfate and concentrated. The obtained residue was purified on silica gel

column to provide the alkylated oompound.

General Procedure T
To a THF solution of the ester (1.0 eq) was aadded either LiIOH or NaOH (5.0 eq),

dissolved in H,0-MeOH (1:1). The reaction was stirred at room temperature untif complete.
The solvent was evaporated, and the residue was partitioned between DCM and water. The
pH of the aqueous layer was adjusted to ~pH 7 with 10% HCI (aq) solution and then
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extracted with DCM (3 x 2 mL). The combined organic layers were dried over Na,S0; and

concentrated.
Example 1

2-Bromo-1 ~(4-isopropyl- phenyl)-ethanone was prepared (0. 95 g) following general

procedure A using 1-(4-Isopropyl-phenyl)-ethanone (0.66 mL, 3.92 mmol) and pyrrohdone

hydrotribromide (2.1 g, 4:31 mmol).

4-(4- ISOpropyl-phenyl)-thlazol-2-ylamme was prepared-(0.41 g) following general
procedure B using 2-bromo-1- (4—lsopropyl-phenyl)ethanone (0.5 g, 2.07 mimol), thiourea

(173 mg, 2.28 mmol) and MeOH (10 mL). LCMS my/z: 219 (M+1)",

N-[4'-(4-lsopropyl-phenyl)—thiazol-z-yl]-2,5-dimethoxy—benzenesulfonamfde was
prepared (62 mg) following general procedure C (method 1) using 4~(4-isopropyl-phenyl)-
thlazol-z-yl amine (50 mg, 0.23 mmol), 2,5- d:methoxybenzenesulfonyl chloride (59 mg, 0.25
mmol) NaH. (14 mg, 60%,-0.34 mmol) and THF (1 mL). LCMS m/z: 419 (M-+1)"; "TH NMR
(CDCls, 400 MHz) § 1.27 (d, 6H);.2.95 (m, 1H), 3.75(s, 3H) 3,81(3,3H), 6.52(s, 1H), 6.9
(d,1 H), 7.0 (dd; 1H) 7.31 (m, 2H), 7.44 (m, 2H), 76(d TH), 102(brs 1H)

Example- 2

. To a solution of t-butanol (0.3 mL) in THF (3 mL) was added 2-chlorosulfonylacetyl

chlornde (0.1 mL, 1.0 mmol) at room temperafure for th, The volatiles were removed to
provide the chlorosuffonyl—acetxc acid tert-butyl ester (230 mg) _The crude-product was: used

without further purification.

4-(4-lsopropyl-phenyl)-thiazol-2-ylamine, chlorosulfonyl-acetic acid tert-butyl ester,

DMAP (10 mol%) were combined using general procedure C (method 2) to-afford [4-(4-
Isopropyl-phenyl)-thiazol-2-ylsulfamoyil-acetic acid tert-butyl ester. LCMS rrr/z: 398 (M+1)";
"H'NMR (CDCl,, 400 MHz): §1.27 (d, 6H); 1:44.(s, 9H); 2.95 (m, 1H); 4.06 (s, 2H); 6.48 (s,

1H); 7.32 (d, 2H); 7.39(d, 2H); 10.5 (brs, 1H).
Example 3 -

[4-(4~lsopropyl-phenyl):thiazol-2—yls ulfamoylj-acetic acid tert-butyl ester was -

combined With 4M HC! in dioxane as in general-procédure G1 to furnish [4-(4-lsopropyl- .
phenyl)-thiazol-2-ylsulfamoyl]-acetic acid. LCMS r/z: 342 (M+1)*; 'H NMR (IDMSO-ds, .
400MHz): & 1.22 (d, 6H); 2.92 (m, 1H); 4.04 (s, 2H); 7.17 (s, 1H);.7:33(d, 2H ); 7.66 (d, 2H);

12.98 (s); 13.2 (s).
Example 4

Thiophen-2-yl-methyl-thiourea was prepared (146 mg) following gener-al procedure

D, using 2-aminomethyl-thiophene (0.1 mL, 0.97 mmol), Fmoc-isothiocy ante ( 300 mg, 1.1.

mmol) and diethylamine (0.5 mL). LC-MS nmvz: 173 (M+1)".
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[4-(4-isopropyi-phenyl)-thiazol- 2—yi]—thiophen-2-y|methy|—amine was prepared (85 mg)
followmg general procedure B using 2-bromo-1-(4-isopropyl-phenyl)-ethancone (72 mg, 0.3
mmol) th|ophen~2-y|memy|-thiourea(57 mg, 0.33 mmol). LC-MS (m/z): 3-15 (M+1 ).

[4—(4-Isopropyl-phenyl)-thlazol—z—yl]-thlophen-z-ylmethyl-amme chiorosutfonyl-acetic
acid tert-butyl ester were combined according to general procedure C (met.hod 2) to provide
{[4-(4-|sopropyl-phenyl)~'d'\iazo\-2,—yl]—th|ophen-2-ylmethyl-sulfamqyl}aceﬁc acid tert-butyl
ester. LCMS m/z: 494 (M+1)*.

The above ester was treated with 4M HCl as ouﬂmed in general procedure G1ito
provide {[4-(4-Isopr0pyl-phenyl)-tmazol-Q-yl]-tl'\lophen 2-ylmeﬂ1y|-sutfamoy|}-acet|c acid.
LCMS m/z: 438 (M+1)".

By analogous methods to those used to prepare Examples 1-3 and those in the
relevant above Schemes, thie following compounds were synthesized. In. addition to
methods used to prepare Examples 1-3, the compound of Example 13 waas prepared from
Example 12 following general procedure E to demethylate the methy! ethemr.

Rigo
0=§=o
S N.
H— T H
§\.(N
"Ry :
EX. | Rioo T Ree [CMS
' m/z (M+1)"
5 S ~365
6 /@\ — 393
cl /k©\ '
7 OMe §\©\ 433
MeO

08
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18 0i Me m 433
MeO o )
9 /(@/Ph h 435
10 //@ R )\@\ 359
11 /(CL 435
X Ph
12 . /Q 389
N 0OMe /k©\
\. OH .
14 | ) OMG ©\ 377
MeO
15 | OMe - _ 407
“Q MeO” :\
MeO
P oM J\Q\
17 : .CI /L\Q\ 304
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187 D/F )u 1378
19 - Cl /l\@\ 428
_ cl *
e )\©\
21 . /©)< : /k@ 416
22 ' : CN /b\ 385
23 /O/OCFS. /k@ Ve
24 : .COH /l\@\ 404
Example 25

{(2, 5-D|methoxy-benzenesulfonyi)-[4—(4-|sopropyl-phenyl)-thlazol-z-yl] ammo}-acetlc
acid tert-butyl ester was prepared following general procedure F using N-{4-(4-isopropyl-
phenyi)-thiazol-2-yi}-2,5-dimethoxy-benzenesulfonamide (126 md 0.3 mmol), tert-butyl
bromoacetate (90.4 pL, 98%; 0 6 mmaol), potasssum carbonate (124 mg, 0.9 mmol) and DMF
(1 mL). Purification (silica gel ethyl acetatelhexanes 1:4) gave the product compound (111
mg, 0.208 mmol). LCMS mv/z: 533 (M+1)".

{(2,5- D|methoxy-benzenesuifonyl)-{4—-(4~isopropyl-phenyl)-thiazol-z-ylj-amlno}-acetm
acid was prepared following general procedure G1 using a solutnqn of {(2,5-dimethoxy-
benzenesulfonyl)-[4-(4-isopropyl-phenyl)-thiazoi-z-yﬂ-amino}-aceﬁc acid tert-butyl ester (96.8
mg, 0.182 mmol) in DCM (3 mL) and 4 N HCI solution in dioxane f(2.5 mL) followed by
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trituration in hexanes to give {(2,5-Dimethoxy-benzenesulfonyl)—[4-(4—isopropyl-p henyl)-
thiazol-2-yl}-amino}-acetic acid. 'H-NMR (400 MHz, CDC): 7.64(d, 2H), 7.55(d , 1H), 7.09-
7.26(m, 3H), 6.87(d, 1H), 4.85(s, 2H), 3.82(s, 3H), 3.66(s, 3H), 2.92(sept, 1H), 1 .25(d, 6H);

LCMS m/z: 477 (M+1)".

By analogous methods to those used to prepare Example 25 and those in the

PCT/US 2005/013386

relevant above Schemes, the following compounds were synthesized.

R{oo
Ots’fo ’
[}
SN COH
O
Riod

EX | Ryeo Rios n -LCMS
. m/z (M+1)"

26 OMe )\@\ 3 505

MeO '
27 . /'\_—: . 1 448

‘ OMe >
] /’©/ - )\Q\ 1 443
.29 /©:C| 2 500
30 //©/C, /‘\©\ 2 466
’ /©/l< )\Q\ 2 N
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T

2 450

33 /©/Cl , )\@\ 1 452

1 502

Example 35 _ -
3-[(T hiophen-z-ylmethyi)-amino]—propionitrile was prepared following general
procedure D using thiophene—2—carboxa|dehyde (477 pL, 98%, 5 mrxol), 3-amino-
propionitrile (373 pL, 9%, 5 mmol), 1 M acetic acid solution in DCE. (6 mL), DCE (9 mL) and
sodium triacetoxyborohydride (1.31 g, 97%, 6 mmol). The crude product was used without
further purification. LCMS m/z: 167 (M#1)*.

3-[(thiophen-2—y|mehyl)-amino]-propionitriIe (from previous step) and Fmoc
isothiocyanate (1.48 @, 5 mmol) were dissolved in THF (8 mL). The mixture was stirred for
35 min. and diethyl awnine (2 mL) was added. The reaction was stireed for a further 2 h. The
resulting thiourea, after treating with hexanes, was used without further purification. LCMS
m/z: 226 (M+1)". |

3-{[4—(4~Isopr'opyl-phenyl)-thiazol-2-yl]-thiophen-2-ylmethyl- amino}-propionitrile was
prepared following g eneral procedure B using 2-bromo-1-(4-isopro pyl-phenyi)-ethanone 6]
mmol), 1-(2-cyano-ethyl)—1-thlophen-2—ylmetﬁyl—thiourea (from preious step) and MeOH (15
mL). Purification by flash chromatography (ethyl acetate/héxanes 1:7, 1:4) gave the
propionitrle (1.013 g, 2.76 mmol). LCMS m/z 368 (M+1)".

3-{[4-(4—]sopropyl-phenyl)—thiazol-2-y|]-thiophen—2-ylmethyl-amino}—propionic acid was
prepared following general procedure | using 3-{[4—(4—isopmpy1-phenyl)-thiazél-z-yl]-
thiophen-z-,ylmethyl-amlno}-propionitﬁle (368 mg, 1 mmol), 1 N N aOH (aq) solution (4 mL)
and ethano! (2 mL). The mixiure was refluxed for 15 h. Trituratiorn in hexanes gave 3-{[4-(4-
isopropyl—phenyl)-thiazol-2-yl]-thiophen-2-ylmethyl-amino}-propionic acid. LCMS my/z: 387
(M+1)". The sodiuwm salt was prepared following general procedure J using 3+{4-(4-
isopropyl-phenyl)-thiazol-2-yl]-thiophen—2—ylmethyl—amino}—propionic acid (93.8 mg, 0.243
mmoi), 1 N NaOH (aq) solution (0.243 mL), THF (1 mL) and MeOH (1 mL). Trituration in
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hexanes gave sodium 3-{[4-(4-isopropy|-pheny|)-thiazol-2-yl]—thi0phen—2-ylmethyl-amino}-
propionate.

1H-NMR (400:MHz, CD3ODY): 7.78-7.81(m, 2H), 7.22-7.28(m, 3H), 7.13-7.14(m, 1H), 6.94-
6.96(m, 1H), 6.83(s, 1H), 4.99(s, 2H), 3.70(dd, 2H), 2.91(sept, 1H) ., 2.56-2.59(m, 2H),
1.26(d, 6H); LCMS m/z: 387 (M+1)".

Example 36

31 -Thiophen-2-ylmethyl-thioureido)—propionlc acid tert-butyl ester was prepared
(750 mg) following general procedure D using thiophene-2-carbalciehyde (0.466 mL, 5
mmol), beta-alanine tert-butyl ester hydrochloride (805 mg, 5 mmol), sodium
triacetoxyborohydride (1.27 g. 6 mmol), Fmoc isothiocyanate (1:4 g, 95.3%, 5 mmol), and
diethyl amine (2 mL). LCMS m/z: 301 (M+1)". :

3{T hlopheh-2-y|meﬂ1y|-[4-(4—p-tolyl)-ﬂ\iazo|-2-y|]-amino}-pmpionic acid tert-buty!
ester was prepared (37 mg, 89%) following general procedure B wsing 2-bromo-1-(4-tolyl)-
ethanone (21 mg, 0.1 mmot), 3-(1-thiophen-2-y|methyl-thioureido)-propionic acid tert-butyl
ester (30 mg, 0.1 mmol). LCMS m/z: 416 (M+1)".

3-{Thiophen-2—ylmethy|—[4—(4—p-tolyl)-mlazol-z-yl]-amino}proplonic acid hydrochloride
was prepared (35 mg) following general procedure G1 using 3—{thiophen-2-.y|methyl-[4—(4»
tolyl)—thiazol-2-yl]~amino}propionic acid tert-butyl ester (37 mg, 0.089:mmol) and 4 N-HCI
solution in dioxane (1.0 mL). LCMS m/z: 360 (M+1)*. "H NMR (<CDCls, 400 MHz): 3 2.4 (s,
3H), 3.1 (t, 2H), 4.3 (1, 2H), 5.2 (s, 2H), 6-5-7.8 (Af_-H, 8H).

Example 37 :

Trans-4-methyl-cyclohexanol (4.0 g, 35.03 rhmol), 4-fluoroacetophenone (166.1 mg,

1.202 mmol), DMF (60 mL) and NaH (1.33 g, 33.3 mmol, 60% suspension in mineral oil)

-were combined as outlined in general procedure L using sonication. After.agueous workup

the. residue was purified by silica gel chromatOgraphy-(gradient. - hexane -> 4% EtOAc-
hexane) to-obtain the desired ether (2.86 g). ' ,
The above-acetophenone derivative (2.30 g, 9.91 mmol), pyrrolidone hydrotribromide

(5.2 g, 10.48 mmol) and MeOH (70 mL) were combined accord§ ng to. general-procedure A.
After aqueous workup, the resulting 2.bromoketone was used without further purification.

The 2-bromo-1-[4—(trans—4—methy|-cyclohexyloxy)-phenyl]-eﬂwanone (764 mg, 3.44
mmol), 3-(1—cycIopentyl-thioureido)-propionic‘acid tert-butyl ester (935 mg,.2.46 mmol), NMP
(6 mL) were combined as indicated in general procedure B. The reaction was stirred at
room temperature overnight. After an aqueous work up, the crude product was purified by
silica gel chromatography (gradient, hexane -> 3% EtOAc-hexane) to afford 3-(cyclopentyl-
{4—[4—(trans-4-methy|-cyclohexyloxy)-phenyl]-thlazol-2—yl}-amino)-proplonic acid tert-butyl
ester (1.05 g).
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The above ester (34.6 mg, 0.195 mmnot) and 4M HCl in dioxane (3 mL)were
combined utilizing 'general procedure G1 to afford the HCI salt of 3-(cyclopentyl-{4--[4-{trans
4—meth‘yl-cyclohexyloxy)-phenyl]-thiazol-z-yl}-aminq)-propionic acid (77.5 mg), LC MS m/z.
430 (M+1)". : '
Example 38 .
3-(1-Cycloper'ityl-thioureido)-propionic acid tert-butyl ester was. preparaed using.
general procedure D with cyclopentancne, beta-alanine tert-butyl ester hydrochlo ride,
sodium triacetoxyborohydride, Fmoc isothiocyanate, and diethyl amine.

3—{[5-Ch|oro-4—(2,4»-dimethy|—phenyl )-thiazol-z-m-cyclopéntyl-am!no}-propionic acid
tert-butyl ester was prepared from 2-bromo-1-(2,4-dimethyl-phenyi)—emanone‘(21 6 mg,
0.952 mmol), 3-(1-cyclopentyl-thioureido)—propionlc acid teri-butyl ester (520 mg, 1.911
mmof), and MeOH (6:mL) following general procedure B. After aqueous workup, the residue
was purified by silica gel chromatography (gradient, hexane->5% EtOAc-hexane ) to afford
the thiazole ester (330 mg). ;

The above ester (135.4 mg, 0.339 mmol), NCS (46.7 mg, 0.349 mmaoal) amd MeCN (4
mlL) were combined according to general procedui'é M. After aqueous workup, the
chlorothiazole was purified by silica gel ch romatography (gradient, hexane->5% EiOAc-
hexane) to fumish 3-{[5-ch|oro-4-(2,4-dimethyl-phenyl)-th'xazol-2-yl}-cyclopentyl;amino}-
propionic acid tert-butyl ester (134.4 mg).

The above ester (134 mg, 0.308 rremal) and 4M HCl in dioxane (2 mL) were
combined utilizing general procedure G1 to afford the HCl salt of 3-{[5chloro-4-( 2,4-..
dimethyl-phenyl)-thiazol-2-y|]—cyclopentyi—amino}-propionic acid (113.5 mg, 89% ), LCMS
m/z: 380 (M+1)". .

Example 39

3-[4—(4—!so‘propyl-phenyl)—thiazol-z-ylamino]-propionic acid tert-butyl este ¥ was
prepared from 3-amino-propionic acid tert-butyl ester (570 mg, 3.13 mmol), Fmoe-NCS (968
mg), via general procedure D to yield the Fmoc prqtected'3-mioureido-propionic; acid tert-
butyt ester (1.3 g). The Fmoc group was removed Mth Et,NH (2 mL).

Combination of the above thiourea, 2-Bromo-1-(4-isopropyi-phenyl)-ethaanone by
means of general procedure B furnished 3—[4-(4—I§opropyl-phenyl)-,miazol-Z-ylamino]-
propionic acid tert-butyl ester (850 mg). L.CMS m/z: 348 (M+1)'.

3-{[44(4—Isdpropy|~phenyl)-thiazol-2-yl}-thiophen—3-y|-amino}-propionic aczid tert-butyl
ester was synthesized by combining the above prepared 2-amincthiazole ester (200 mg,
0.577 mmol), Cu(OAC) (208mg, 1.154 mmol), thiophene-3-boronic acid (110 m g, 0.866
mmol), and powdered 4 A molecular sieves (200 mg). The reaction mixture wass diluted with
dichioromethane (5 mL) and tricthylamine (0.42 mL, 2.886 mmol). After stirring the.
heterogenous reaction mixture for 24h at room temperature under ambient atmesphere, the
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resulting slurry was filtered asd the product was isolated from the orgaric fittrate by flash
chromatography (eluant: 20%% ethyl acetate in hexanes). Yield 16 mg. L_.CMS m/z: 430
(M+1)*.

3-{[4—(4»-|sopropyl—bhenyl)—thiazol-2-y|]-thiophen-3-y|—amino}—prc»pionlc acid was
prepared from the above ester usihg general pracedure G1. - 'H NMR ( DMSO-ds, 400 MHz):
5 1.22 (d, 6H); 2.70 (m, 2H), 2.90 (m, 1H); 3.81 (brs, 1H); 4.16 (M, 2H).. 7.15 (s, 1H), 7.29
(m, 3H); 7.67 (m, 2H); 7.77 Cm, 2H).

By analogous metho ds to those used to prepare Examples 35-39 and those in the
relevant above Schemes, the following compounds were synthesized. HCI salts were
prepared using general procedure G1. Sodium salts were. prepared ussing general procedure
J. All other compounds in the table below were prepared as the neutr&l free carboxylic acid.

. T‘IOO )
S N
R1os*§\/\"N/ \/YOH
O
Rios ‘
Ex R1 00 R1 03 R1o4 ‘ alt .- |-LCMS
®orm m/z
: ' (1)
20 |H ~ | H )\@\ 291
a1 \Om H )Q Na | 415
* \/© " )\©\ I (38T
R H | ' HCT | 371
’ o )\@L\
44 ) : - .
A H F HCl | 364
A S I,
a5 M ] Ciw : HCI | 380
K S +
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360
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422

376

HCI

HGI

HCI

HCI

HCI

HCI

HC

HCI

Na

HCI
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HCi

CF,

F.C
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Cl

" OH

HO

"MeO_,

Me

Me

47

48
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50

51

52

53

55

56
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360

412
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402
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HCl

HCI

HCI

Na

HCI

HCI

HCI

HCI

HO

F,C
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MeO

MeO

59

60
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66

67

68
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366
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HCl

HCI

HCI

HCI

HCI

HCI

HCI

HCI
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HC!

HCI

Na

Ph
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Cl

Me
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76

77

78

79

80

108



WO 2005/103022 PCT/US2005/01 3386
81 1 \LQ H C‘\CE\C' Na . 386
82 \O T F\©1F Na | 388
8 | - Ci F Na | 368
84 \LQ cr cn\©;cn Na | 420
85 ' Cl Na 400
87 | \’LQ H /?L /@\ HCI 4?8

Ph” 07 N
88 \‘LQ H : Ph0\©\\ Na 410
00 \'LQ Cl OO\Q\ Na 506
91 ﬁ H : 0. 3 HCI 416
92 "LQ H /(0 HCH 438
Ph C P
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a3 ; : H O\/ [ACI 430
| RO

o4 , : H 0 HCi 452
Ph\)/ \©\&

85 \LO Ct o HCl 486
. Ph\/r \©\

96 NLO Cl O\/ HC) 464
L

98v ! H (@) HCI 418

99 7 TH . 0 Na | 458

Example 100

To a solution of 1-phenyi-propane-1,2-dione (1.72 g, 0.0116 mol) in DCE (5 mL) was
added Br, (1.87g, 0.0869 mol). The reaction mixture was stirred for 75 min. and the volatiles
wsre removed to yield 3.21 g of 3-bromo-1-phenyl-propane-1,2-diore. The crude

bromoketone (0.1046 mol) was combined at room temperature with 3-(1-cyclopentyl-

thioursido)-propionic acid tert-butyl ester (7.00 g, 0.031 mol) in NMPF>/(50 mL) following .

general procedure B. The reaction was purified by silica gel chromaatography (gradient,

hexane->8% EtOAc-hwexane) to vield 3-{(4-Benzoyl-thiazol-2-yl)-cyc- {opentyl-amino]-propionic
{ '

acid tert-butyl ester (4.0 g).
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The above tert-butyl ester (78.8 mg, 0.197 mmol) was com bined with 4M HClin
dioxane (2 mL.) following general procedure G1 to afford 3-{(4-ben zoyl-thiazol-2-y1)-
cyc|opentyl-amino]—proplonic acid (60.7 mg). )

The above ketoacid (40 mg, 0.105 mmol), 4-tert-butylpheryimagnesium bromide
(0.384 mmol) and THF (3 mL) were combined as outlined in genexral procedure N. After
aqueous workup the residue was purified by silica gel chromatog vaphy (gradient, CH.Cl; >
2% MeOH-CH,C,) to afford the desired 3-({4—[(4—tert-Buty|—phenyl)-hydroxy—phenyl—methyl]-
thiazoI-2-yl}-cyclopentyl-am1no)-propionic acid (24 mg).

The alcohol (24 mg, 0.0502 mmotl), TFA (1.0 mL) and Eta SiH(0.10 mL) were
corhbined according to general procedure O. After aqueous worlikup the residue was purified
by silica gel chromatography (gradient, CH;Cl> > 2% MeOH-CH,Cly). The sodium salt was
prepared via generai procedure J to afford sodium 3-({4—[(4-tert—‘buty|-phenyl)-phenyl-
methyl]-th|azo|-2-yl}—cyclopentyl-amino)-propionate (10.3 mg). L_CMS m/z. 464 (M+1).
Example 101 S -

Ethy! bromopyruvate (0.1 3 mL, 0.932 mmol), 3-(1-Cyclopentyl-thioureido)—proplonic
acid tert-butyl ester (243 mg, 0.893 mmol) were combined in THHF (3'mL) following general
procedure B. The reaction was purified by silica gel chromatogg raphy- (gradient, hexane-
>10% EtOAc-hexane) to yield 2-[Cyclopentyl-(2-ethoxycarbonyl-ethyi)—amino]—thlazole—4—
carboxylic acid tert-butyl ester (208 mg).

3—{Cyclopenty|-[4—(hydroxy-diphenyl-methyl)-thiazol—2-yl]-amino}-propionic acid tert-
buty! esteyr was prepared using general procedure N. The diesster (185 mg, 0.503 mmal) in
THF (3 ml) was combined with phenylmagnesium bromide (1 -53 mmol) at ~78°C. After
aqueous workup the residue was purified by silica gel chromaatography {gradient, hexane ->
3% EtOAc-hexane) to afford the desired 3° alcohol (131 mg).

The above aicohol (131 mg, 0.274 mmol), TFA (2.0 rmL) and Et,SiH (0.23 mL) were
combined according to general procedure 0. After aqueous \workup the residue was purified
by silica gel chromatography (gradient, hexane -> 1/1 EtOAC-hexane). After concentration
and trituration from hexane, 3-[(4-Benzhydryl~tl11.azol-2;yl)-cyclopentyl-amino]—propionic acid
(45 mg, 40%) was obtained. LCMS m/z: 408 (M+1). The HCSI salt was also prepared, using
general procedure G2, by the addition of 4 M HC! In dioxanea.

By analogous methods to those used to prepare Example 100-1 01 and those in the
relevant above Schemes, the following compounds were sy nthesized. HCI salts were
prepared using general procedure G1. All other compoundss in the table below were
prepared as the neutral free carboxylic acid. '
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| R1o4\<’\\\IS/N\O

LCMS

EX | Ruos Salt
| Form | m/z
(M+1)"
102 | F HCI 444
. )
03| F "ol 512
e
Cl O !
F
104 | F.C. 544
F,C
105 | Me HCI 436
Me.
Example 106

2-bromomethyl-benzoic acid methyl e
Chem.; 2002, 67, 2160 - 2167) was prepared, via the cited literature

PCCT/US2005/013386

ster (Dvomnikovs, V.; Smitrud, D. B.; J. Ong.
presparation, from

methyl 2-methyibenzoate by alpha-bromination (NBS, benzoyl peroxide2, CCly, 80°C).
Cyclopentyl-thiourea was prepared following procedure D using- cyclopentyl amine
(2.4 g, 28 mmol), and Fmoc-isothiocyanate (5.6 g, 20 mmol). Purification (Silica gel, ethyl
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acetate’hexane 1:1, 100%) provided the product (1,6 g) as a white soli d. LCMS my/z: 145

(M+1)". . .
‘ Cyclopentyl—[4-(4-isopropyl-phenyl)-thiazol-2-yl]-amine was prepareci following

procedure B using cyclopentyi-thiourea (1.8, 10.7 mmol) and 2-bromo-1-(4--isopropyl-

. pheny!)-ethanone (2.6g, 10.7 mmof). Puriﬁcaﬁor; (Silica gel, ethyl acetatefheexane 5:95)

provided the product (2.8 g). LCMS m/z 287 (M+1)".

2-({Cyclopentyl~[4~(4~isopropyl—phenyl)—thiazol-Z—yl]-amino}-methyl)-benzoic acid (19
mg) was prepared following general method S2 using cyclopentyl-[4-(4-isopxopyl-phenyl )
thiazol-2-y{]-amine (80mg, 0.28 mmol), 2-bromomethyl-benzoic acid methyl ester (68 mg,
0.33 mmol) and NaH (34 mg, 60%, 0.84 mmol). Purification (Silica gel, ethyl acetate/hexane
5:95) provided the ester,-which was hydrolyzed following general procedure T. Sodium 2-
({cyclopentyl-[4—(4-is()propyl-phenyl)~ihiazol-2-yl}-amino}-methy!)-benzoate w/as prepared
following procedure d. LCMS mv/z: 422 (M+1)*, -

: By analogous methods to those used fo prepare Example 106 and th ose in-the

relevant apoi/e Schermes, the following compounds were synthesized. .The starting.3-' or 4-
bromomethyl bethic acid methyl.esters used:in Examples 108-1 1 0, 112, aned 114-117 were

obtained from commercial sources.

}Fﬂm'.
S N - .
Ry '\T*VQ -
R104
EX R0 Riz '] Rypa ’ ‘ Acig - JLCMS
' position | m/z
(M+1)*

1 . .
08 Ny H A 3 450
B [

) —i

’ }
s

>

D

113

107 ) . ‘ ; .
. I\ H 2 450
. Y S .
4
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110 @ H /|\©X 3 422

111 ) : Ph Ph _ 2 456

112 \O Ph Ph 3 456

113 T R Ph Ph 2 184
s

114 7 \' Ph Ph 3 484
S

115 \ Ph Ph 4 484
Kl S

116 \@ Ph . | Ph 4 456

17 = H )\@\ 4 422

Example 118

4-[(1-Cyclopentyl-thioureldo)-methyl]-benzoic acid methyl ester- (550 mg) compound
was prepared following generall procedure D using cyclopentylamine': (©35mg, 11.0 mmol), 4-
formylmethylbenzoate (1.64g, 10.0 mmol), and Fmoc-isothiocyanate (9mmol). Purification:
(Silica gel, sthyl acetate/hexane 1:1). LCMS m/z: 293.0 (M+1 ).

cis-4-Methyl-cyclohexawol (3.28 g, 28.7 mmol), NaH (1.09 g, 27.3 mmol, 60%
suspension in mineral oil) and DMF (50 mL) were combined and sonicated as in general
procedure L. The mixture was charged with 4'-fluoroacetophenone (2.18 mL, 17.8 mmotl)
and heated. After aqueous workup, the crude residue was purified o a silica gel column

(gradient, hexane -> 2% EtOAc-hexane) to obtain 1-[4-(cis-4-MethyI—.cyc|ohexyloxy)—phenyI]-
ethanone (976 mg). :

2-Bromo-1 —[4-(cis-4—methyl-cyclohexyloxy)—phenyl]-ethanone 2(650 mg) was prepared
following procedure A using 1 —[4-(4—Methy|-cyc|ohexyloxy)-phenyi]-ethanone (464 mg, 2.0
mmol) and pyrrolidone hydrotribromide (701 mg, 2.2 mmol). ’
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4-[(Cyclopentyl-{4-[4-(cis-4-methyl-cyclohexyloxy)-phenyl]-thiazo!-2-yi}-amino)-
methyi]-benzoic acid (30.mg) was prepared following procedure B usingg 4-[(1-cyclopentyl-
thioureido)-methyl}-benzoic acid methyl ester (150 mg, 0.5 mmol) and 2=-bromo-1-{4-(4-
methyi-cyclohexyloxy)-phenyi}-ethanone (0.5 mmot). Purification (Silica gel, ethyl
acetate/hexane 5:95) provided the ester, which was hydrolyzed followin g procedure T.
Sodium 4—[(cyc|opentyl—{4—[4-(cis-4~methy|-cyclohexyloxy)-phenyl]—thiazc:l-z-yl}—amino)—
methyl]-benzoate was made following procedure J. LCMS m/z: 492 (M+=1)".

By analogous methods to those used to prepare Example 118 and those in the
relevant above Schemes, the following compounds were synthesized. ~The starting
2-bromomethyi benzoic acid methyl ester (Dvormikovs, V.; Smithrud,D‘. B.; J. Org. Chem.;
2002, 67, 2160 - 2167) used in Examples 122-124 was prepared via the cited literature
preparation, from methyl 2-methylbenzoate by alpha-bromination (NBS .. benzoy! peroxide,
CCl,, 80°C).

Rios Acid 1 LCMS
position m/z
(M+1)"

Rigco
; : : 0. : ' 3 492
120 \LQ OOO\ ] 3 1 492 :

119

121 : 0. : ' 3 1392
saciE
123 o
e Q \©\ 2 520
K4 ) o ,'

122

115
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125 4 520
A
7\/(9
126 7 \ o ) 13 520
! s” - : O/ O\\
3 504

27 . O
127 . I .
K4 o) - . ‘/

Example 128
' 3-Chlorocarbonyl-isonicotinic acid methyl ester was prepared by refluxing a mixture

of pyridine-3,4-dicarboxylic acid 4-methyl ester (100 mg) and thiony! chloridg 75 ubin
chiloroform (5 ml) for 3h. After cééting fo room temperature, volatiles were evaporated, and
the residue was dried under high vacuum to give the product (100 mg).
3-{[4-{4-Isopropyi-phenyl)-thiazol-2-yi]-thiophen-2-yimethyl-carharmoyl}-isonicotinic

acid (20 mg) was prepared by adding 3-chlorocarbonyl-isonicotic acid methyl ester added to
(4—(—isopropyl~phenyl)-thiazol—2—yl)-thiophen-Z—y(methyi—amine (80 mg. 0.43 mmol), TEA (300
pL), and DMAP (10 mg) in THF (3mL). After 7 h the reaction was partitioned between EStOAc
(30 mL) and water {10 mL), the organic layer washed with brine (10ml), dried (MgSQy),
filtered, and concentrated. The residual oil was purified by column chromatography eluting
with (10-40-%) EtOAc in hexane to give the ester (30 mg), which was hydrolyzed according
to general procedure T. : Sodium 3-{[4-(4-isopropyl-phenyi)-thiazol-2-yl}-thiophen-2-
ylmethyl-carbamoyl}-isonicotinate was made foliowing procedure J. LCMS: m/z: 465 (M+1)",
Example 129

| 4,5-Dichioro-N-~[4-~(4-isopropyl-phenyl)-thiazol-2-yi}-phthalamic acid (20 mg) was
prepared by heating (40°C) a mixture of (4- (-Isopropyl-phenyl)-thlazol~2-yl)-thlophen-z-
yimethyl-amine (44 mg, 0.22 mmof), 4,5-dichloro-2 3—benzenedxcarboxyhc anhydride {44.0
mg, 0.2 mmol) in acetonitrile (3.0ml) for 2.0 h. The volatiles removed under high vacuum,
and the residue was purified by column chromatography eluting with 5% methanol in DCM.

LCMS m/z: 436 (M+1),
By analogous methods lo those used to pre;iare Examples 128 and 129 and those in

the relevant above Schemes, the following compounds were synthesized.
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132 465
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Example 134

PCT/US2005/013386

N-(3-{[4—(4—lsopropyl~pheny1)-thiazo|-2—yl]~thiophen-2-y|rr1ethyl-amino}-propionyl)~
benzenssulfonamide was prepared following procedure K usings 3-{{4-(4-isopropyi-pheny!)-
thiazol-2-yl]-thiophen-2-ylmethyl-amina}-propionic acid (Preparexd in Example 35) (50 mg,
0.125 mmol), CDI (62mg, 0.39 mmol), DBU (30 ul,"0.2; mmol), =and benzene sulfonamide (41
mg, 0.26 mmol). Purification (Silica gel, ethyl acetate/hexane 1:-4) provided the product (10
mg) LCMS m/z: 527 (M+1)".

By analogous methods to those used to prepare Example 134 and those in the
relevant above Schemes, the following compounds were synthessized, Examples 143-144 in
the table below were prepared as the HCI salt using general proocedure G2. Example 144
was prepared as the dihydrochloride sait. Examples 135-142 were prepared as the neutral

compound.
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135 R Me 465
. 'l S
136 ﬁ Me 437
137 ' 552
138 561
\',\/(83 1
139 545 .
\'y-\/Q I
Tl A &
D
Me
141 /AR Et 479
g
142 \ t-Bu 507
.' S :
143 \O Ph 499
e A 542
S CON=
Me
Exampie 145

PCT/US2005/013386

t-Butylbromoacetate (1.45 mL, 10 mmol) was added to 2-aminomethy! thiopherse
(1.13 g. 10.0 mmol) and DIEA (2.0 ml) in THF (20 mL). The mixture was warmed to room
temperature (4h), diluted with ether (100 mL) and washed with water (20 mL), brine (20 mL.),
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dried (MgSO0,), filtered and evaporated in vacuum. The product was purified by column
chromatography eluting with 10-26% EtOAc in hexane to give [(thiophen-2-yimethyl)-amimo]-
acetic acid tert-butyl ester (1.2 g). LCMS m/z: 229 (M+1)".

A mixture of ethylthiooxamate (2.1 g, 15.8 mmol) and 2-bromo-4’-
isopropylacetophenone (3.8 g, 15.8 mmol) in ethano! (10 mL) was heated at 60 °C for 15 h.
After cooling to room temperature, ethanol was evaporated, and the residue was partitiozed
between saturated sodium bicarbonate solution and EtOAc, organic layer was washed wsith
brine, dried (MgSOQs), filtered, and concentrated in vacuum. The residue was purified by -flash
chromatography eluting with 5% EtOAC in hexane to give the ester (3.0 @).

Lithium aluminum hydride (205 mg, 5.5 mmol) was added to a cooled (CC)THF (15
mL) solution of the ester, after 3 h NaOH (1.0 M, 1.0 m!) was added, and stirring continesed
for another 1.0 h to give a white precnp|tate which was removed by filtration, the filtrate wwas
diluted with Et;0 (50 mL), dried (MgSO4) filtered, and concentrated in vacuum to glve thue
corresponding alcohol. LCMS m/z: 235 (M+1)".

The crude alcohol was then talkken in DCM (5 ml) and added to a suspensnon of BPCC
(1.8.g), and celite (3.6g) in DCM (20 mL), stirring continued for 3h. The reaction mixture was
diluted with Et,O (100 mL) and filtered through a pihg of silica gel, the filtrate was
concentrated in vacuum to give 4-(4-Isopropyl-phenyi)-thiazole-2-carbaldehyde (650 ma),
which was used without further purification. LCMS m/z: 232 (M+1)".

4-(4-Isopropyl-phenyi)-thiazole-2-carbaldehyde (100 mg; 0.43 mmol) and ((thiofshen-
2-y|methyl)-amin6) acetic acid t-butyl ester (196mg, 0.86 mmol) were combined accordiing to
general procedure D. Purification (Silica gel, ethyl acetate/hexane 5:95) provided the ester
(100 mg), which was hydrolyZed to provide the HCI salt of {[4-(4-Isopropyi-phenyl)-thia=ol-2-
yimethyi}-thiophen-2-yimethyl-amino}-acetic acid following procedure G1. LCMS nm/z: 3389
(M+1)*

By analogous methods to those used to prepare Example 145 and those in the
relevant above schemss, the following compounds were synthesized.

J Rioo
A A Ao

Ex Rioo n L.CMS

r/z
(M1

146 __O T | 367
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. 2

147 T | 401 ]
s’

[148 __C, 2 375

Example 149

~ The regioisomen‘c' aminopyrimidines were obtained from 2,4-dichloropyrimidine (15€

mg, 1 mmol) and thiophen-2-yl-methylamine (1.1 mmol) by following general procedure P
(method 1). (2-chIoro-pyrimidin—4_—yl)-thiophen-2-ylmethyl—amine was obtained in 60 % yield
(135 mg) LCMS (m/z): 227 (M+1)". (4-Chloro-pyrimidin—2—y()-th(ophen-2—ylmethyl-amine wWras
obtained in 15% yield (34 mg). LCMS (m/z): 227 (M+1)™.

[2-(4—|sopropyl-phenyl)—py'rimidin-4—y|]-thiophen-2—y|methy1—amine (142 mg) was
obtained by following general procedure Q1 from (2-chi oro-pyrimidin-4—y|)—thiophen-2—
ylmethyl-amine (130 mg, 0.58 mmol) and 4-isopropylphenyiboronic acid (140 mg, 0.86
mmol). LCMS m/z: 311 (M+1)". ,[4-(4-!sopropyl~phenyl)=pyﬁmidin-4~y|]-thiophen-2—ylmethyi-
amine was obtained by following general procedure Q-1 from (4-Chloro-pyrimidin-2-yt)-
thiophen-2-yimethyi-amine and 4—'isopropylphenylbqror1ic acid.
_ {[2-(4—lsopropyl-pheny|)-pyﬁmldin-4—yl]—thiophenn—2-ylmethyl-amino}-écetic acid ter—t-
buty! ester was prepared (149 mg) from [2-(4-isoprppyI-phenyl)»pyrimidin-A—yl]-thiophen-z-
ylmethyl-amine (135 mg, 0.44 mmol)-and bromoac;etic acid tert-butyl ester in THF by
following the general procedure F. LCMS m/z: 425 (hA+1Y".

{[2-(4-!sopropy1-phenyl)-pyrimidin-#yl]-thiophen-2—ylmeﬂ1y|-amino}-aceﬁc acid waas
prepared (120 mg) from {[2-(4—Isopropy|-phenyl)-pyrimidin—4-yl]-thiophen-z-ylmethyl-ami no}-
acetic acid tert-butyl ester (130.mg, 0.35 mmol) by folllowing the general procedure G1. :
LCMS m/z 369 (M+1)". A

By analogous methods to those used to prepasre Example 149 and those in the
relevant above Schemes, the following compounds wvere synthesized. Examp!es 150 aand
152-158 were isolated as the HCl salt: Example 151 was prepared as a neutral compoeund.

Xy ,
N T\ll n COH
R
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(M+1)
150 N CH 1 403
/A
7\/(33\01
’ s Me
152 \'\/\( . N CH 1 343
163 N cH 11 353
/A
7\/@
154 /\\O N CH 1 369
155 /\@ N CH |17 |37
ci
156 A\ —i¢n N |2 (383
! S ‘
157 7Y N CH 2 383
’ S ) .
158 ,/O N CH 2 354

Preparation of pyrimidine-4-vi amines and pyrimidine-2-yl amines

The regicisomeric (2-chloro-pyrimidin-4-yi)-(2,4-dimethoxy-benzyl)-amine awd (4-
chioro-pyrimidin-2-yl)-(2,4-dimethoxy-benzyt }-amine were obtained from 2,4-
dichloropyrimidine (300 mg, 2 mmol) and 2,4-dimethoxybenzylamine (0.33 mL, 2.2 ynmol) by
following general procedure P (method 1). {2-Chloro-pyrimidin-4-yl)-(2,4-dimethoxys-benzyl)-
amine was obtained (347 mg). LCMS nv/z; 281 (M+1)". (4-Chloro-pyrimidin-2-yl}<(2,4-
dimethoxy—benzyl)—amine was obtained (100 mg). LCMS rv/z: 281 (M+1)", ‘

(2,4-Dimethoxy-benzyl)-[2-(4-isopropyl-phenyl)-pyrimidin-4-yl}-amine (323 nng) was
obtained, via Suzuki cross-coupling, following general procedure Q1 from (2-chloro-
pyrimidin-4-yi)}-(2 4-dimethoxy-benzyl)-amine (340 mg, 1.22 mma!l) and 4-
isopropylphenyliboronic acid (300 mg, 1.83 mmol). LCMS m/z: 365 (M+1)".
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2—(4-1sopropyl-phenyl)-pyrimidin-4-ylamine was obtained (155 mg) by following the
general procedure R from (2,4-dimethoxy-benzy’ )-[2-(4—isopropyl-phenyl)-pyrimldln-4—y|1-
amine (3 10 mg, 0.85 mmol). LCMS m/z 214 (M—+1)".
Examplie 159 . :
4--Chloro—N-[2-(4~isopropyl-phenyl)-pyrlm idin-4—y|]-benzenesulfonamide was obtained
(240 mg") by following general procedure C2 frorm 2—(4-isopropyl-phenyl)—pyrimldin-4—ylamine
(150 mg, 0.7 mmol) and 4-chlorobenzenesuifonyi chloride (163 mg, 0.78 mmol). LCNS m/z:
389 (M+1)". :
Example 160 ‘
4Chloro-N-[4—-(4-isopropyl—phenyl)—pyrimidin—Z—yl]—b_enzenesulfonam ide was prepared
(69 mg) by following general rhethods P,Q1,R andC-2as explained above by using (4-
chloro—pyrimidin-2-yl)-(2,4»-dimethoxy—benzyl)—arnine (100 mg, 0.36 mmo!), 4-isoprpylboronic
acid, and 4-chlorobenzenesuifonyl chloride. LCMS m/z. 389 (M+1)". '"H.NMR (CDC5): &
1.31.(d, 6H), 3.0 (m, 1H), 7.35 (m, 3H), 7.45 (d, 2H), 7.90 (d, 2H), 8.13 (d, 2H), 8.62 (d, 1H)
10.2(s, 1H). ' ;
Example 161 : : .
{(4—Chloro-benzenesulfony|)-[2-(4-isopropylaphenyl)—pyrimidin-4—yl]—amino}-acetic acid
tert-butyl ester was prepared (97 mg) from 4-_chIoro'—N-[2-(4—isopropyl-phenyl)—pyn'm'i din-4-yll-
benzenesufonamide (100 mg, 0.26 mmol) (Prepared in Example 158) and bromoacsetic acid
tert-butyl ester by following the general proced ure S (method 1).. LCMS m/z: 503 (MA+1Y.
{(4-Ch|oro—benzenesuIfonyl)—[2-(4-isopropy|-phenyl)-pyﬁmidin-.4-yl]-.amino}—a1cetic acid
was prepared (80 mg) from {(4¢chloro-benzenesulfd_nyl)—[2:(4-isopropyl-phenyl);pyri midin-4-
yl]-émino}-aceﬁc acid tert-butyl ester (90 mg, O.1 8_ Enmol) by following the general procedure
G1. LCMS m/z. 447 (M+1)*. '"HNMR (CDCl3): 8 1.2 (d, 6H), 2.98 (m, 1H), 4.98 (s, 2H), 7.2-
8.6 (Ar-H, 10H). - . o S .
By analogous methods to those used to prepare Examples 1 59-161 and those in the
relevant above Schemes; the following compounds were synthesized:
>ﬁ/§v o)
= ,lo',: Riot

N™ "N "o
"R

EX Rioo Rio1 X Y LCMS

(M)
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162 | CH,CO.H N |[CH |473

163 [H CH [N | 415

164 | Me CH |N 428

o
MeO
MeO
o
. MeO
165 | H '\I‘L@Cl CH IN 389
gl
:' Cl

166, | H CH N . |423

167 | H CH |N |41

168 |H CH |N | &2

169 | CH,CO;H CH [N R47

170 | H n-CgHyr CH. |N 391

Example 171

4-Chloro-N-{4-(4-isopropyl-phenyl)-pyrimidin-2-yi]-N-(_1H-tetrazol-5-yl methyi)-
benzenesulfonamicie was prepared from 4—chloro-N7[4-(4—Iéopropyl-phenyl)—pyrimldln— 2-yl}-
benzenesulfonamide via N-alkylation with brémoacetonitrile wusing general procedure &5
(method 1) followed by tefrazole formation using general procedure H. LCMS m/z: 4771
(M+1)". '
Example 172

(2-Chioro-pyrimidin-4yl)-cyclopentyl-amine and (4-chl<ro-pyrimidin-2yl)-cyclopeentyi-
amine were synthesized from 2,4 dichloropyrimidine (1.0 g; 6.7 mmol), cyclopentylam ine
(860 mg, 10.1 mmo) and DIEA (3.5 mL, 20.2 mmol) followingg procedure P, method P 2,
using THF as solvent. The crude products were purified by ssilica gel chromatography~ eluting
with DCM/ethyt acertate (9:1) to afford 2-Chloro-pyrimidin-4-y8 )-cyclopeﬁtyl-amine (598 mg).
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LCMIS nv/z: 199 (M+1)", and (4-chloro-pyrimidin-2-yl)-cyc:lopentyl-amine (285 mg). LCMS
m/z: 199 (M+1)".

(4-chloro-pyrimidin-2-yl)-cyclopentyl-amine (100 ¥mg, 0.51 mmol) was reacted with (-4~
ben=yloxyphenyl)boronic acid (173 mg, 0.76 mmol), tetrakis(triphenylphosphino)palladium
(44 g, 0.04 mmol), and aq. 2 N sodium carbonate (1.0 mmol, 0.51 mL) as described in
general procedure Q, method Q1, to give 108 mg (62%) of [4-(4-benzyloxy-phenyl)-
pyrimmidin-2-yl] cyclopentyi-amine. Purification was carried out by silica gel chromatographzy
eluting with hexanes/ethyl acetate, 4:1 then 1:1. LCMS r1/z: 346 (M+1)".

[4-(4-benzyloxy-pheny!)-pyrimidin-2-yl] cyclopentyi-amine (108 mg, 0.313 mmoal) was
reacted with methyl-3-(bromomethyl) benzoate (107 mg , 0.47 mmol) and NaH (60 %
sus pension, 25 mg, 0.626 mmol) following general procedure S, method S2. Purification
wass carried out by' silica gel chromatography eluting withh hexanes/ethyl acetate 4:1 to givea
133 mg of 3-({[4-(4-benzyloxy-phenyl)-pyrimidin-2-yl] cy/clopentyl-amine}-methyl)-benzoic
acid methyl ester. LCMS m/z: 495 (M+1Y".

~ ToaMeOH-DCM solution (4:1; 4 mL) of 3-({[4-(4-benzyloxy-phenyl)-pyrimidin-2-y&]
cyclopentyl-amine}-methyi)-benzoic acid methyl ester (1 27 mg, 0.26.mmol) was added 10%%
Pd/C (28 mg), and the reaction mixture was stirred at room temperature for 2 h under a
hydrogen atmosphere (balloon). The mixture was fiterexd through a pad of Celite and ther
concentrated. The 3-({cyclopentyl-[4—(4-hydmxy—phenyl)-pyrimldin—2-yl]-amino}-methyl)—
berizoic acid methyl ester cbtained was used without fuarther purification. LCMS m/z: 405
(M-8-1)".

To a THF (2 mL) solution of 3-({cyclopentyili4~(4-hydroxy—phenyl)—pyn'midin-z-yl]-
am ino}methyl)-benzoic acid methyl ester (44 mg, 0.1 smmol) was added trans-4-methyl-
cyclohexanol (12.5 mg, 0.11 mmol) and triphenyiphosphine (27 mg, 0.11 mmol). After thes
miy<ture was cooled 5 min. in an ice bath, dilsopropyi azodicarboxylate (DIAD, 21.5u,0.1 1
mnnol) was added. The solution was stirred at room termperature until complete. Water w-as
added, and the mixture was extracted with ethyl acetate (3 x 2 mL). The ethyl acetate layer
was dried over Na,SO, and concentrated. Purification was carried out by silica gel
chromatography eluting with hexanes/ethyl acetate 9:1 then 4:1 to give 16 mg (30%) of 3—
[(cy/clopentyl-{4-[4-(cis-4-methyl-cyclohexyloxy)-phenyl} -pyrimidin-2-yl}-amino)-methyi]-
bemzoic acid methyl ester. LCMS m/z: 501 (M+1)". _

This product was hydrolyzed according to genes-al procedure T. The 3-{(cyclopentyl-
{4-J4-(cis-4-methyl-cyclohexyloxy)-phenyl}-pyrimidin-2-y/i}-amino)-methyl}-benzoic producead
was then converted to its corresponding HCl salt following general procedure G2 to give 3-
[(cyclopentyl-{4-[4—(cis-4—methyl-cyclohexyloxy)-.phenyl]-pyrimidin-2—yl}-amino)-methyl]-
benzoic acid hydrochloride_ (16 mg, 94%). LCMS (m/z): 487 (M+1)".
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Example 173

(2-chloro-pyrimidin-4-yi)-cyclopentylamine (100mg, 0.51 mmol) was reacted with (4-
bengylokyphenyl)boronic acid (173 mg, 0.76 mmol), tetrakiss(triphenylphosphino)paliadium
(44 mg, 0.04 mmol), and aq. 2 N sodium carbonate (1.01 nmmol, 0.61 mL) as described in
general procedure Q, method Q2, to give 164 mg of [2-(4-benzyloxy-phenyl)-pyrimidin—4—y|]—
cyclopentyl-amine. Purification was carried out by silica gesl chromatography eluting with
hexanes/ethyl acetate 4:1 then 1:1. LCMS my/z: 346 (M+1 ». .

[2-(4-benzyloxy-phenyl)-pyrimidin-4-y|]-cyclopentyl—amine (164 mg, 0.475 mmol) was
reacted with methyl-3-(bromomethyl) benzoate (163 mg, 0 .71 mmol) and NaH (60 %
suspension, 38 myg, 0.95 mmol) following general proceduwe S, method S2. Purification was
carried out by silica gel chromatography eluting with hexares/ethyl acetate 4:1 then 2:1, and
116 mg of 3-({[2-(4-benzyloxy-phenyl)-pyrimidin—4—yl]-cyclopentyl-amino}-methyl)—benzoic
acid methyl ester was obtained. LCMS nv/z: 495 (M+1)".

To a MeOH-DCM solution (4:1, 4 mL) of_3-({[2-(4-benzyloxy~phenyl)-pyﬂmldin—4—y|]—
cyclopentyl-amino}-methyl)-benzoic acid methyl ester (116 mg, 0.235 mmol) was added 10%
Pd/C (25 mg), and the reaction mixture was sth"red at roorn temperature for 2 h under a
hydrogen atmosphere (balioon). The mixture was fjltered through a pad of Celite and then
concentrated. The 3—({cyc|opentyl-[2<(4—hydroxy-phenyl)—pyn‘midin-_4-y|]-amino}-methyl)—
benzoic acid methyl ester obtained was used without furths er purification. LCMS m/z: 405
(M+1)". ‘ .
To an acetone (3 mL) solution of 3-({cyclopentyl-[2-(4-hydroxy-phenyl)-pyrimidin-4-
yil-amino}-methyi)-benzoic acid methyl ester (23 mg, 0.057 mmol) was added
(bromomethyl)cyclohexane (11 mg, 0.063 mmol), K.CO; (36 mg, 0.26 mmol) and
tetrabutyammonium bromide (0.4 mg, 0.003 mmol). The wesulting reaction mixture was
heated in a CEM Exployer PLS™ microwave at 100 °C for 30 min. After cooling to room
temperature the reaction mixture was filtered, and the resiidue was washed with acetone 4
mL). The solution was concentrated, and the crude solid “was purified by silica gel
chromatography eluting with hexanes/ethyl acetate 4:1 theen 2:1 to yield 22 mg of 3-({[2-(4-
cyclohexylmethoxy-phenyl)-pyrimidin-4-y|]-cyclopentyl-arnino}-methyl)-benzoic acid methyl
ester. LOMS m/z: 501 (M+1)', - '

This product was hydrolyzed according to general - procedure T. The 3-{[2-(4-
cyciohexylmethaxy-phenyl)-pyrimidin-4-yl]-cyciopentyl-amino}-methyl)-benzoic acid
produced was thien converted to its corresponding HCI szalt following general procedure G2
to give 3—({[2-(4-cyclohexylmethoxy—phenyl)—pyﬁmidin-4—yl]—cyc|opentyl-amino}-methyl)— _
benzolc acid hydrochloride (22 mg). LCMS m/z: 487 (M+ 1)".,
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Example 174

[4-(4-isopropyl-phenyl)-pyrimidin—Z—yl]-miophen-z-ylmethyl-amine (50 mg, 0.16 mmol)
(prepared in Example 149) was re.acted with methyl-4-(bromomethyl) ben zoate (55 mg, 0.24
mmol) and NaH (60% suspension, 13 mg, 0.32 mmot) following general perocedure S,
method S2. Purification was carried out by silica gel chromatography eluting with
hexanes/ethyl acetate 4:1 to give 42 mg of 4-(q¢(+isopropyl-phenyl)-pyrimidin-z-yl]-
thiophen-2-yimethyl-amino}-methyi)-benzolc acid methyl ester. LCMS mv/z: 459 (M+1)".

This ester was hydrolyzed according to general procedure T. The hydrolysis product
was then converted to its corresponding HCI salt following general procedure G2. LCMS
m/z: 445 (M+1)". ' :

By analogous methods to those used to prepare Example 174 arnd those in the
relevant above schemes, the following compounds were synthesized. E>amples 175-181 in
the table below were prepared in the HCl salt form using general procedwre G2.

)
R105 R100 2
EX Rioo Rios X Y Acid LCMS
" | position | m/z
o (Me1y
175 ' " '
‘ \ﬂ iPr CH | N 2 445
. ST S ) .
176 . - . ] B
\ﬂ iPr | CH [N |3 445
K4 S '
7 ] : )
17 \\/ﬂ OiPr CH .N 2 461 .
B4 S
178 \/ﬂ OCF, , CH |N 2 487
K S
179 A\ OPh CH N 2 495
! S
180 w OMe CfH N 2 433
3 s I
181 M F CH N 2 421
! S
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Example 182 ; _

Toa THF (2mL) solution of 3-({cyclopentyl-{4-(4-hydroxy-pheny B -pyrimidin-2-yil-
amino}-methyl)-benzoic acid methyl ester (39 mg, 0.10 mmol) (prepared in Example 172)
was added cié—4—methyl;cyc|ohexanol (11 mg, 0.10 mmol) and triphenylk phosphine (25 mg,
0.10 mmol). After the mixture was cooled 5 min. in an ice bath, dilsopropyl azodicarboxylate
(DIAD, 19.1 L, 0.10 mmol) was added. The solution was stirred at room temperature until
complete. Water was added, and the mixture was extracted with ethyl acetate (3x 2mL).
The ethyl acetate layer was dried over Na;SO, and concentrated. Puri-Fication was carried
out by silica gel chromatography eluting with hexanes/ethyl acetate 9:1 then 4:1 to give 16
mg of 3—[(cyclOperityl-{4-—[4-(trans-4~methyl-cyclohexyloxy)-phenyl}-pyrin’nidin-2-yl}-amino)—
methyl]-benzoic acid methyl ester. LCMS m/z: 501 (M+1)*.

This ester was hydrolyzed according to general procedure T. T'he hydrolysis product
was then converted to its corresponding HCl sait following general procedure G2 (16 mg).
LCMS nvz: 487 (M+1)".

Example 183 y

[2-(4-isopropyl-phenyl)-pyrimldin-4-yi]—thiophgn-2—y1me_thyl-ami. ne (50 mg, 0.16 mmol)
(prepared in Example 1149) was reacted with methy.l-Aw(bromomethyl)_’bénzoate (55 mg, 0.24
mmol) and NaH (60% suspension, 13 mg, 0.32 mmol)following gener-al procedure S,
method S2. Purification was caried out by silica gel chromatography eluting with
hexanes/ethyl acetate 4:1 to give 25 mg of 4~({[2—(4-isopropyl-phenyi)—-pyrimidin-4-yl]- -
thiophen-z-yimethyl-amino}—methyl)-benzoic acid mefhyl ester. LCMS mv/z: 459 (M+1)".

By analogous methods to those used to prepare Example 183 and those in the
relevant above schemes, the following compounds were synthesized - Examples-184-1 88in
the table below were prepared in the HC! salt form using general procedure G2.

Examples 187 and 188 were prepared as thé sodium salt via general procedure J.

O -
Rios R1oo, :
EX R1oo Rios X 1Y Acid. LCMS
possition | m/z
o _ (M+1)"
\Lﬂ iPr N CH |2 445
g S
185 N ‘ iPr N CH |3 445
! S
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"1'86 I 7\ oBn. N CH |2 509
J S
187 o\ OBn N CH |3 509
’ S
'S i
Example 189

[4-(4-Isopropyl-phenyl)-thiazol-2-yi}-[2-(1 H-tetrazol-5-yi)-ethyl]-thiophen-2-yimethyl-
amine was prepared following general procedure H using 3~{[4-{4-isopropyl-phenyi)-thiazol-
2-ylJ-thiophen-2-yimethyi-amino}-propionitrile (278 mg, 0.756 mmol), sodium azide (657 mg,

99%, 10 mmol); ammonium chloride (535 mg, 10 mmol) and DMF (3 mL). Purification by
flash chromatography (ethyl acetate/hexanes 1: 1; with 0.5% v/v acetic acid) gave the
product compound (110 g, 0.268 mmol).. :
"H-NMR (400 MHz, CDCL): 7.75-T. 77(m, 2H), 7.26:7.33(m, 3H), 6.98-7.06(m, 2H), 6. 75(s.
1H), 4.74(§, 2H), 4.23(t, 2H), 3.40(t, 2H),.2.95(sept, 1H), 1:28(d, 6H); LCMS m/z: 411

(M+1)*,

Example 190 _
2-({[4-(4-lsopropyl-phenyl)—thiazol-z—yl]—'thibphen-2~ylmethyl-amino}h'lethyl)-

benzonitrile was prepared by stirring (4—(—isqpropyl-pheny!)-thiaz‘ol-2~y|)-thiophen-Z-ylrﬁethyl-
amine (100mg, 0.31 mmol), NaH (26 mg, 60%, 0.62 mmol), and 2-bromomethylbenzonitrile
(72mg, 0.372 mmol) in THF (50 mL) at room temperature. After 3h, the reaction mixture was
concentrated under high vacuum. The crude product was used without purification.
[4-(4-1 sopropyl—pheny])-thiazol-2—y|]-[2—(~1 H-fetrazol-5-yl)-benzyl}-thiophen-2-ylmethyi-
amine (6.0 mg) was prepared following general procedure H from the corresponding nitrile-
(130 mg, 0.31 mmol), ammonium chloride (3.1 mmol) and sodium azide (3.1 mmol).
Purification (Silica gel, methanol/DCM 3:97) provid‘ed the product;-LCMS m/z: 474 (M+1)™

- Example 191

N-[2-({[4-(4-Isopropyl-phenyi)-thiazol-2-yl}-thiophen-2-yimethyl-amino}-methyl)-
benzoyl] methanesulfonamide was prepared following procedure K using 2-({[4-(4-Isopropyl-
phenyl)—thiazol—2—yl]-thiophen~2—ylmethyl-amino}—mefthyl)—benzoic acid (200 mg; 0.44 mmcel),
CDI (215 mg, 0.133 mmol}), DBU (102 yl, 0.66. mmol), and methane sulfonamide (90 mg,
.0.888 mmol). Purification (Silica gel, methanol/DCM 3:97) provided the product (100 mg).

LCMS m/z: 527 (M+1)"
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Example 192

A mixture of 3—{cyclopentyl-[4-(4-lsopropyl-phenyl)-thiazol—2—yl]-amino}-propionic acid
(100mg, 0.28 mmol), diphenyl phosphoryl azide (70 ul, 0.25 mmol) anci DIEA (150 pi) was
heated in CHsCN at 60°C for 4 hour. After cooling to room temperature methane
sulfonamide (50 mg, 0.62 mmol) was added and reaction mixture was stirred. After 16 h, the
reaction mixture was concentrated in high vacuum. The crude residues was purified on a
silica gel column (ethyi acetate/exane 1:1) to afford 1-(2—{cyclopentyll-'[4—(4-isopropyl-
phanyl)—thiazol-z;yl]-amlno}-ethyl)—S-methanesuIfonyl-urea (25 mg). LCMS mv/z: 452 (M+1)".
Examplé 193 -

A mixture of 3—{[4-(4-|sopropyl—phenyl)—thiazol-z-yl]-thiophen-z-y(methyl-amino},-
propionic acid (50mg. 0.14 mmol), diphenyl phosphoryt azide (50 ul,, 0.18 mmol) and DIEA
(100 pL) was heated in CHsCN at 60°C for 1 hour: After cooling to roeom temperature :
methane sulfonamide (30 mg, 0.32 mmol) was added and reaction mixture was stirred. After
16 h, the reaction mixture was concentrated in high‘vacuum. The cruade residue was purified
on silica gel column (ethy! acetate/hexane 1:1)to atford(2-{[4-(4-lSOpropyl—phenyl)-thlazoI-Z-
yi}-thiophen—2-ylmethyl-amino}-ethyl) 3-methanesutfonyl-urea (15 mg). LCMS m/z: 480
(M +1~)4-. . '

Example 194 C - : .

LDA (1.5 mi, 2.0 M solution in THF) added to THF:sdlution o 3-(cyclopentyl-(4-(4-
Isopropyl—phenyl)-2-yl)-amino)-prop'ionic,'acid.methyl ester (373.0mg, 1.0 mmol) at—78°C.
After 30 min., methyl iodide (75 pi, 1 .2.mmol) was added. After 80 rmin., the cooling bath was
removed and reaction warmed to room temperature. The reaction wras quenched with
ammonium chioride solution and extracted with Et,O (1X50 ml). The organic layer was.dried
(MgSQ,), fittered and concentrated. The residual oil purified on silicza gel column to afford
ester (150 mg). The ester was hydrolyzed to the title compound fo¥lowing general procedure
T to give 3-{Cyclopentyl-[4-(4—.isopropy|—phenyl)_—thiazolez-yj]-amino}2-methyl-propio,nic acid
(150 mg). LCMS m/z: 374 (M+1)" o .

Example 195 . ,

LDA (1.0 ml, 2.0 M solution in THF) added to THF solution of 3-(cyclopentyl-(4-(4-
isopropyl—phenyl)-Z-yl)—amino)-propionic acid methyl ester (250.0mg, 0.67 mmol) at —78 °C.
After 30 min., benzyl brornide (120 pL, 1.0 mmol) was added. Afte=r 90 min., the cooling bath
removed and the reaction was warmed to room temperature, querched with ammonium
chioride solution, extracted with Et,O (1X50 ml), organic layer driesd (MgSO;), and filtered
and concentrated Under high vacuum. The residual oil was purifie-d on silica gel column to
afford ester (60 mg). The ester was hydrolyzed to the title compouund following general
procedure T to give 2-Benzyl-3-{cyclopentyl-[4~(4—isopropyl-phenyl)-thiazol-z-yll—amino}-
proplonic acid (40 mg) LCMS m/z: 450 (M+1Y".
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Example 196

4-{Cyc:lopentyl-{4-(4-isopropyl- -phenyl)-thiazol-2-yl}- _arnino}-butyric acid was prepared
according to general procedure B using 4-(1 -cyclopentyl-thloureido)-butync acid methyl ester
(70 mg, 0.3 mmol) and 2-bromo-4'-isopropylacetophenone ( 80.0 mg, 0.3 mmol). Purification
(Silica gel, ethyl acetate/hexane 5:95) provided the ester, wihich was hydrolyzed following
general procedure T. LCMS m/z: 374 (M+1)".

‘Example 1977

To the THF solution of [4-(4-|sopropyl-phenyi)-thiazol-2-y|]—thiophen-2~ylmethyl-
amine (150.0 mg; 0.5 mmol) and methyl 5-bromopentaoate (215 L, 0.1.5 mmol) was added
NaH (60 mg, 60%, 0.1.5 mmol) and the resulting mixture w=s heated at 60°C for 5h, after
cooling to room temperature methanol (2. Oml).- NaOH (2.0 ml, 1.0 M) added and mix was
stirred at roosm temperature for 15 h. HCI added dropwise to pH 7.0. The acid was extracted
with EtOAc (2X20ml), combined organic extracts dried (Na2304) filtered, concentrated, and
purified on s ilica gel column. The sodium salt was. made folllowing procedure J to afford the
sodium 5-{[4~{4-isopropyl- phenyl)—thlazol-z-yl]-thlophen 2—ylmethyl-amino}-pentanoate (110
mg). LCMS m/z. 416 (M+1)",

Example 1938

A mixture of 6- methyl-pyridine-2-carboxylic acid ethayl ester (1.66g, 10 mmol), NBS
(1.77g, 10 nmmol), and benzoyl peroxide (100 mg) in carbom tetrachloride (20ml) was
refluxed for 14 h. After cooling to room temperature the re action mixture was partitioned
between diexthyl ether and water (120ml, 4:1), orgamc laye ¥ was washed with water (2X20
ml) brine, dried (MgS0,), filtered and concentrated to gives 6- bromomethyl-pyridine-2-
carboxylic axcid ethyl ester (2.4 g) which was used without ~further punf ication. LCMS mz:
245 (M+1)" :

6-({[4(4Isopropyl—phenyl)-thlazol-2-yI] thlophen-z—ylmethyl ammo}-methyl) pyndlne-
2—carboxyl|c> acid ethyi ester was prepared following gener-al method S2 using (4-(-isopropyl-
phenyl)-thizazol-2-yi}-thiophen-2-yimethyl-amine (62mg, 0.20 mmal), 6-bromomethyt-| pyridine-
2-carboxylic acid ethyl ester (60 mg, 0.24 mmol) and NaH (34 mg, ¢ 0%',0 84 mmol). .
Purification (Silica gel, ethyl acetate/hexane 1:4) provided the ester, which was hydrolyzed
following general procedure T. Sodium 6—({[4-(4-i§opropyl—phenyl)-thiazol-lz-yl]-thiophen-z-
yimethyl-arnino}-methyl) pyridine-2-carboxylate was made following procedure J. LCMS
mv/z: 461 (M+1)".

Example 199

To & THF solution of [4-(4-isopropyl- phenyl)—thlazol-z-y|]-thlophen-2-ylmethyl—amlne

(80 mg, 0.25 mmol) and tert-butyl bromoacetate (41 pL, O».28 mmol) was added NaH (15 mg,

 60%, 0.38 ymmoi) and the resuiting mixture was stirred at xoom temperature for 30 min. The
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reaction was quenched with brine and extracted with ethyl acetate (3X5mL). Combined
ethyl acetate extracts were dried over sodium suffate, concentrated and purified: on silica ge!
column to afford 2—{thiophen-2-y|methy1-[4‘-(4—isopr‘0pyl-phenyl)-thiazol-2-y|]-amino}acetic
acid tert-butyl'ester (75 mg). LCMS nvz: 430 (M+1)". -

2T hiophen12-y|methyi-[4—(4-isopropyl-phenyl)-thiazo|-2-yI]'-amino}‘acetic acid
hydrochloride was prepared (63 mg) following general procedure G1 using 2-{tEniophen-2-
ylmethyl-[4-(4—isopropyl-phenyl)chiazol-2-yl]—amino}acetic acid tert-butyl ester C66 mg, 0.155
mmol) and 4 N HCI solution in dioxane (1.0 rmL). LCMS m/z: 474 (M+1)".
Example 200

3-{[4—(4-Isopropyl-pheny|Hhiazol-2-yl]fﬁ1iophen-2-ylmeth_yl—amino}-propane—1-
sulfonic acid was prepared following general method S2 using (4-(-isopnopyl—pl"lenyl)-thiazol-
2-y|)-ﬂwiophen-z-ylmemyl-amlne (564mg, 0.17 mmol), {1,2]-oxathiolane 2.2—dio$cide (26.0 mg,
0.2 mmol) and NaH (20 mg, 60%, 0.5 mmo#). After 2 h, the volatiles were evaporated, and
the residue was washed with hexane (2x5ml) and then partitioned between etchyl acetate
and water. The agueous layer was adjusted to pH 6, and extracted with ethyl =2cetate (2X10
rf_\L). The combined organic extracts were dried over Na,SO., filttered, and :cohoentrated to
give the product (40 mg). LCMS mi/z: 437.QU+1). : e
Example 201 A . - o

3-{(8H-Indeno[1 ,2:d]thiazol-2-yl)-thi ophen-2-y|methyl-amino]-propionit: acid tert-butyl
ester was prepared (35mg) following general procedure B using 2-bromo-ind=an-1-one (22
rhg, 0.1 mmol), and 3-(1-thiophen-z-ylmethyl-thioureido)-propionic acid tert-toutyl ester (30
mg, 0.1 mmal). LOMS m/z: 414 (M+1)".

3-[(8H-Indenof1 2-djthiazol-2-yl}-th iophen-2-y|methyl-amino]-propionic: acid
hydrochloride was prepared (32 mg) follovwing general procedure G1 using 3—[(8H-~
indeno[1-,2-d]thiazol-2-yl)-thiophen-2-ylmeihyl-émino]—propionic acid tert-buty~1 ester (35 mg,
0.085 mmol) and 4 N HCI solution in dioxaane (1.0 mL). LCMS m/z: 358 (M+-1)". *H NMR
(CD,OD, 400 MHz): 3 2.8 (t, 3H), 3.80 (s; 2H) 3.9, 2H), 5.0 (s, 2H), 7.08 (d, 1H), 721
(dd, 1H), 7.28 (4, 1H), 7.38 (t, 1H), 7.42 (dd, 1H), 7.56/(dd, 1H), 7.7 (dd, 1H).
Example 202 y '

4-Phenyicyclohexanone (401 mg, 2.30 mmol) was dissolved in EtOAaC (10 mL) and
CuBr. ( 509 mg,-2.29 mmol) was added. The reaction mixture was:stirred a® 40°C for3.h
followed by room temperature overnight. Ethyl acetate (15 mL) and hexane- (15 mL) were
added and the organic layer was washed with water (4x20 mL) followed by Eorine (20 mL).
The solution was dried over MgSO,, filtered, and concentrated. The crude poroduct (mixture
of cis and trans isomers) was used witho ut further purification.

The 2-bromo-4-phenylcyclohexarone (2.30 mmol)-and 3-(1-Cyclope=ntyl-thioureido)-
propionic acid tert-butyl ester (257 mg, 0.945 mmol) were combined as in g-eneral procedure
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B (13 mL THF, 40 °C,15 h). After aqueous workup, the crude product was.purified by silica
gel chromatography (gradient, hexane -> 10% EtOAc-hexane) to afford 3-[cyclopentyl-(6-
phenyl-4;5,6,7-tetrahydr0-benzoﬂ1iazo|-2-yl)-amino]-propionlc acid tert—butYl ester (398 mg).
The ester was dissolved in CHoCl= (2 mL) and TFA (2 mL) was added. The reaction mixture
was stifred at room temperature, until the starting material, was consumed by YLC. The
volatiles were removed and the residue was dissolved in MeOH. NaOH solution (0.90
mmol) was added followed by half-saturated NaCli (20 mL). The aqueous layerwas
extracted with CH-Clz (3x15 mL) and dried over MgSOs, to provide .3-[Cyclopentylcyclopentyl-
(6-pheny|-4,5,6,7-tetrahydro-benzothiazol-2—yl)-amino]—propionic acid. The sodium salt was
prepared by general procedure J and triturated with hexane to yieid 3-{ cyclop entyl-(6-
pheny|-4,5,6,7-tetrahydro-benzothiazol§2-yl)-amino]-propionic acid, sodium salt (336 mg)
LCMS m/z: 372 (M+1)". '

Example 203 ,

To the mixture of ﬂuoro-N,N.N",N"-tetramethylformamidinium hexafluorophosphate
(TFFH) (290 mg, 1.1 mmol)and thiophen-2-acetic acid (156 mg, 1 mmol) at O° C was added
diisopropylethylamine (0.35 mL, 2 mmol) and stirred at same temperature for 20 min. before
adding 2-aminothiazole (261 mg, 1.2 mmol). The reaction mixture.was warnmued toroom
temperature and stirred for 42 h. The mixture was concentrated and loaded «nto silica gel
column to provide N?[4—(4-Isopr0pyl-phenyl)«thiazoIQé-yi]-Z-ﬂwiophen-z-yl-ace_tamide (273
mg). LOMS m/z: 344 (M+1)". o L .

To N-[4-(4-,isopropyl-phenyi)-thiazolé—yl]éihiopheh-z-yl-acetamide (-270 mg,-0.79
mmol) was added diborane In THF (1.6 mL, 1M sdlutibn,- 1.58 mmol). The mixture was
stirred at room temperature for 2 h. Saturated,NaHCOa solution was. added, and.the mixture
was extracted into ethyl acetate (3 X 5 mL). Combined ethyl acetate extracts were dried
over Na,SO, concentrated and purified on silica gel,colutﬁn to afford [4-(4-isopropyl-
phenyl)—thiazol-2-yl]-(2—thiophen-2-yl-ethy|)-amine (103 mg). LCMS.nvz: 330 (M+1)". .

To a THF solution of [4—(4—isopropyl-pheny|)-thiazol-2-y|]-(2—thiophen -2-yl-ethyl)-
amine (100 mg, 0.3 mmol) and ethyl bromopropionate (42 pl, 0.33 mmol) wsas added NaH
(18 mg, 60%, 0.45 mmol). The mixture was stirred at room temperature for- 30 min, and the
excess NaH was quenched with brine and extracted into ethyl acetate (3 X 5mL). The
combined ethyl acetate extracts were dried over sodium suffate, concentrated and purified
on silica gel column to afford 3-[[4~(4—Isopr0pyl-pheny!)-thiazol-2-.yl]-(2—thiophen,-2-.yl-ethyl)-
amino]-propionic acid ethyl ester (98 mg). LCMS m/z. 430 (M+1)".

To the 3-[[4-(4-isopropyl-phenyl )-thiazol-2-y|]—(2-thiophen.—2—yl-ethyl)-.amino]-propionic
acid ethyl ester (95 mg, 0.22 mimol) was added LIOH (3 mL; 2N LIOH-MeOyH-THF = 1:1:4)
and the reaction was stirred at room temperature for 4h before acidifying writh-1N HCL., Brine
was added, and the mixture vas extracted with DCM (3 X 10 ml). The connbined extracts
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were dried over Na,SO,, concentrated and purified on silica gel column to porovide 3-{[4-(4-
isopropyl—phenyl)-thlazol-2-y|]‘-(2-thiophen—2—y|-eth§|)-amino]—propionic acid hydrochioride
salt (58 mg). LCMS m/z: 402 M+1Y.
Example 204 ) :
3-[[4-(4-Isopropyl-phenyl)-thiazol-2-y|]—(3-thiophen-2-.y|-propy|)—amino]-propionic acid

hydrochloride salt was prepared (50 mg) following the procedure described in Example 202
using 4-(4-lsopropyl-phenyl)-thiazo|-2-yl-amine (261 g, 1.2 mmol), thiophem—Z-pfopionic acid
(165 mg, 1 mmol), TFFH (290 mg, 1.1 mmol), diisopropylethylamine (0.35 mL, 2 mmol)
diborane-THF (1.6 mL, 1M, 1.6 mmol), NaH (18 mg, 60%, 0.45 mmol), etk
bromopropionate (42 uL, 0.33 mmoi) and LIOH' (3 mL, aq 2N LiOH-MeOHI-THF 1: 1: 4).
The HCI salt was formed as inthe above experiment using 1N HCl in the wvorkup procedure.
LCMS m/z: 416 (M+1)". ' ‘ ‘
Example 205

_ 4-(4—-|so_propy|—phenyl)-thiazol-2-y| amine (90 mg, 0.41 mmol) was acylated in CH;Cl.
using cyclobutane carbonyl chloride (60 pi., 0.52 mmol, 1.25 eq.) in the psresence of excess
pyridine. The reaction was quenched with sat. NH,.C!, extracted with EtO.Ac and dried over
MgSO,. Purification by silica gel chromatography (10% EtOAc in hexane s)afforded 95 mg
(80%) of cyclo‘butanecarboxylic acid [4-(4-isopropy1-pheny|)-thiazol-z-yll-amide.

The thiazole-amide (85 mg, 0.32 mmol) was dissolved in THF (3 rmL), cooled to 0 °C
and treated with 1.0 mL of borane (1M THF, 3 eq.). The reaction was stic-red for.24 hat
room temperature. After the excess borane was quenched with. MeOH, t&he reaction mixture
was concentrated, diluted with-EtOAc, and washed with.sat. NaHCO3. The organic layer
was dried over MgSO;. Purification by silica gel chromatography (0 - 5% EtOAC in hexanes)
yielded 28 mg cyclobutylmethyl-[4-(4-sopropyi-phenyl)-thiazol-2-yil-amiree. |

Alkylation of the above N-alkyl aminothiazole was‘ailccomplished wvith NaH (5-mgs,
1.8 eq.) and methy! 4-(bromomethyi)benzoate (27 mg, 1 8 eq) according -to general: - =
procedure S2. Purification provided 3-({cyclobutylmethyi-[4-(4-lsopropyl—phenyi)-thiazol- -
yl]-amino}-methyl)-benzoic acid methyl ester 18.5 mg. .

Hydrolysis of the above benzoic ester as described in general procedure T afforded
12 mg of 3-({cyclobutylmethyl-[4—(4-isopropyl-_pher{yl),-thiazol-z-yl]-amlno}-methyl)-benzoic
acid. LCMS m/z: 422 M+ 1)

Example 206 . o .
4—(4-Isopropyl-phenyl)-thiazol-2-y1 amine (100 mg, 0.46 mmol) was acylated in
CH,C!, using cyclohexane carbonyl chloride (85 piL., 0.57 mmol, 1.25 eq .) in the presence of
excess pyridine. The reaction was quenched with sat. NH.Cl, extracted with EtOAc and
dried over MgSO,. Purification by silica gel chromatography (10% EtOAC in hexanes).. .
afforded 123 mgs cyclohexanecarboxylic acid [4—(4-isopropyl-phenyl)-thiazol-2-y|]-amide.
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The thiazole-amide (95 mg, 0.37 mmol) was dissolved in THF (3 mL), cooled to 0°C
and treated with 1.3 mL of borane (1M THF, 3 eq.). The reaction was stired for 24 h at
room temperature. After the excess borane was quenched with MeOH, the reaction mixture
was. concentrated, diluted with EtOAc and washed with sat. NaHCOs.- The omrganic layer was
dried over MgSO,. Purification by silica gel chromatography (0 - 5% EtOAc i n hexanes)
yielded 40 mg cyclohexylmettnyl-[4—(4-iéopropyl-pheny|)-thiazol-2-yl]-amine.

Alkylation of the above N-alkyl aminothiazole was accomplished with NaH (7 mg, 1.8
eq.) and methyl 4-(bromomethyi)benzoate (34 mg, 1.8 eq.) according to geneeral procedure
S2. Purification provided 3-({cyclohexylmethyl-[4—'(‘.4-isopropyl-phenyl)-thiaqu,-Z-yl]-amino}-
methyl)-benzoic acid methyl ester 39 mg. _ : )

' Hydrolysis of the above benzoic ester as deécﬂbed in general proceciure T afforded
19 mg of 3-({cyclohexylmethyl-[4-(4-isopropyl-phenyl)-thiazol-2-yl]-amino}_-m ethyl)-benzoic
acid. LCMS m/z: 450 (M+1). : '
Example 207 . |

To the methanol solution of 1H-indazole-3-carboxylic acid (162mg, 8 mmol) was
added 4N HCI in dioxane (2 mL) and the mixture was stirred at the ro_om,tem'peratur,e for 24
h. After evaporation of the volatiles, the mixture was partition'ed between acgueous NaHCOs;
solution and ethyl acetate. The aqueoué phase was extracted with ethyl acestate (2 X 15
mL), and the combined organic layer was dried over sodium sulfate, The vollatiles were
removed, and the residue was filtered over silica gel to provide 1H-Indazole—3-carboxylic
acid methyl ester (123 mg). LCMS m/z: 177 (M+1)".

1-Thiocarbamoyi-1 H-indézole—3—carboxylic acid methyl ester waé preapared (113 mg)
following general procedure D using 1H-Indazole-3-carboxylic acid methyl e=stér {120 mg,
0.69 mmol), Fmoc isothiocyanate (213 mg, 0.76 mmo!), and diethyl amine (0.5 mL). LCMS
miz 236 (M+1). . | ‘ o | |

1-[4—(4—Isopmpyl-phényl )-thiazol-2-yl}- 1H-i ndéque-3—carboxyli’t_: acid methyl ester was
prepared (150 mg) following general procedure B using ,2-bromo-_1_-(4jisopropy|)_-ethanone
(110 mg, 0.46 mmot), and 1-thiocarbamoyi-1H-indazole-3-carboxylic acid nethyl ester. (110
mg, 0.46 mmol). LCMS nvz: 379 (M+1)", : | |

To the 1-[4-(4-isopropyl-phenyl)-thiazol-2-yi}-1 H-indazole-S-éarboxyi ic acid méthyl
ester (150 mg, 0.22 mmol) was added LiOH. (5 mL; 2N LIOH-MeOH-THF = 1:1:4)-and stirred
at room température for 4h before acidifying with 1N HCI. Brine was added and the aqueous
was extracted with DCM (3 X 15 ml). Combined éxtyacts were dried over N 2,80,
concentrated and purified on silica gel column to provide 1-[4-(4-1sopropyl-fohenyl)-thiazol-2-
yll-1H-indazole-3-carboxylic acid hydrochloride salt ~(48 mg). LCMS m/z: 365 (M+1 ).
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Example 208 ,

To 4-(d-lsopropyl-phenyl)-thiazol-2-ylamine (50 mg; 0.23 mmol) in THF (1 rral) was
added 4-chlorobenzenestifonyl isocyanate (36 plL, 0.25 mmol). Puriﬁgation was
accomplished by silica gel chromatography to yield N-(4-(4-isobutyl-pheny|)-t\'\iaZQI-Q-yl],-N’-
(4-chloro—benzenesutfonyl) urea (85 mg). LCMS m/z: 437 (M+1 y:'H NMR (CDCls, <400
MHZ): 5 1.27 (d, 6H); 2.95 (m, 1H), 6.75 (s, 1H),7.3 (m, 2H), 7.5 (m,2 H), 7.6 (m, 2H), 8.0

_ (wn, 2H).

Example 209
(2-Ch|oro-pyﬂmldin-4-yl)-thiophen-2—ylmethyl-amin_e and (4—chloro-pyﬁmidir'--2-y|)-

" thiophen-2-yimethyl-amine were obtained from 2 4-dichloropyrimidine (7.5 g, 50.34 mmol)

and thiophen-2-yl-methylamine (6.25g, 55.22 mmol) by following general procedur-e P,
rnethod P1. Purification was caried out by silica gel chromatography (DCM/ethyl =xcetate,
©:1 then 3:1) to afford (2-ch|oro-pyrim|din-4-y|)-thiophen-z-ylmeﬂ'\yl—amine (6.58 g)- LCMS
m/z. 227 (M+1)"; and (4—Chloro-pyn'midin-2-yl)-thi<‘>phen-2-y|meth))|-amine (1.55g)- LCMS
iz 227 (MY o -

'[4,-(4—lsopropyi-pheny|)-pyrimidin_—2-y|]-thioph‘en-2-ylmemyl-amine (1.02 g, 99% yleld)
was obtained by following general procedure Q, method Q1, using (4-chloro-pyrim idin-2-yi)-
t_hiophen-2-y|methyl-amine (750 mg, 3.32 mmol), 4-isopropylphenyiboronic acid (8 17 mg,
4.98 mmol), tetrakis(triphenylphosphino)pa“adium (288 mg, 0.25 mmol), and'aq. 2:N sgdium
carbonate (6.64 mmol, 3.32 mL). Purification was carried out by silica gel chromatography
eluting with DCM/ethyi acetate (9:1 then 4:1). LCMS m/z: 311 (M+1). . TR

To a solution of [4-(4-Isopropyl-phenyl)—pyﬁmidln-2-yl]-thiophen-2-ylmethyl—amine (50
mg, 0.16 mmol) in DCM (2. mL) was added triethylamine (33 pL, 0.24 mmol) and 4B~
(ethoxycarbonyl)phenyl visocyanate (34 mg, 0:18 mmol). The resulting reaction mi=«ture was
heated In a CEM Exployer PLS™ microwave at 100°C for 30 min; After cooling to room
temperature the solvent was evaporated. Puriﬁcation was carried out by silicage !
chromatography eluting with hexanes/ethyl acetate 9:1 to give 1 1 mg of 4-{3-[4-(A-Isopropyl-
phenyl)-pyrimidi n-2-yl}-3-miophen-2-ylmethyl-ureidq}-benzo’ic acid ethyl ester. LCCMS m/z:
502 (M+1)". . : Ce '

This produét was hydrolyzed according to general pfocedure T to provide 4-{3-[4-(4-
Isopropyl'-phenyl)-pyr_imidin-2—yl}-3-thiophen-2-ylmethyl-ureido}-‘benzoic’ acid. The acid was
then converted to its corresponding-HCI salt following general procedure G2 to- gk ve 4-{3-[4-
(4—isopropyl-phenyl)-pyrim‘idin-2-y|}-3~thiophen-2-ylmethyl-ureido}-benzolc acid-hydrochloride
(10 mg). LCMS m/z: 474 (M+1)".
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Example 210 - .

" To a solution of [4-(4—isopropyl-phenyl)-pyn'midin-2-y|]—thiophen-2-y|methy|-amine (50
mg, 0.16 mmol) in DCM (2 mL) was added triethylamine (33pL, 0.24 mmol) and methyl 2-
isocyanatobenzoate (32 mg, 0.18 mmol). The resulting reaction mixture was heated in.a
CEM Exployer PLS™ microwave at 100°C for 30 min. After cooling to room tempesrature the
solvent was evaporated. Purification was carmied out by silica gel chromatography eluting
with hexanes/ethyl acetate 9:1 to give 2.mg of 2-(3-[4-(4—isopropyl-phenyl)-pyrimidin-2-y|}¢3-
thiopheh-z-ylmethyl-ureido}-benzoic acid methy! ester. LCMS m/z: 488 (M+‘i Y.

This product was hydrolyzed according to general procedure T to provide 2-{3-[4-(4-
isopropyl—phenyl)-pyrimidln—2—yl}—3-thiophen-2-y|meﬁwyl-ureido}-benzoic acid. The acid was
then converted to its coresponding HCI salt following general procedure G2 to give 2-{3-[4-
(4'-i80propyl-phenyl)-pyrimidin-2-y|}-3-thiophen-2-ylmethyi-ureidb}—benzoic acid hydrochloride
(1.4 mg). LCMS m/z: 474 (M#1)"

Example 211 4

[4-(4—lsopropyl-phenyl)—thiazol-z-yll-_thiophen-2-ylmethyl-amine (50 mg, 0.16 mmol),
4-(chlorosulfonyl)benzoic acid (53 mg, 0.24 mmol), triethylamine (45 pL, 0.32 mmol), and
DMAP (2 mg; 0.016 mmol) were combined in DCM (2 mL). The resuiting reactior mixture
was heated in a CEM Exployer PLS™ microwave at 100 °C for 30 min. -After coolingto .
room temperature; saturated NaHCOs (aqg) solution (5:mL) was added. The mixtu re was
extracted with DCM (2 x 4 mL).. The combined organic layer was dried over Na,;S04.and
concentrated. Purification of the crude product was catried.out using silicagel .
chrométography eluting with DCM/MeOH .9:1, yielding 4-{[4.-(4—i_s_opropyl—pheny1)thiazol-z-yl]-
thiophen-2-yimethyl-sulfamoyi}-benzoic acid: LCMS m/z: 500 (M+1)",

Example 212 , , SR P
3-Amino-benzoic acid methyl ester (455 mg, 3.0 mmol), thiophene carboaldehyde
(290 uL, 3.15 mmdl) and sodium t_riacetoxyborohydrlde (765 mg, 3.6 mmol) were combined
according to general procedure D. 189 myg of the crude 3—[(thiophen-2—y1methyl)-amino]-
benzoic acid methyl ester (0.75 mmol) was treated with 1 eq. Fmoc-NCS to afford 206 mg 3-
(1-thlophen-2—y|methyl-ﬂ1ioureldo)-benzoic- acid methy! ester after purification.

Condensation of the 1-alkyl-1-ary! thiourea (100 mg, 0.32 mmol) with 2-bromo-1-(4-
isopropyl-phenyl)-ethanone (80 mg, 0.32 mmol) a&cording to geheral procedure B afforded
51 mg 3—{[4-(44$opropyl-phenyl)-thiazol-2-y|]-thlophen—2—ylr_nethyl—amino}-b enzoic. acid
methy! ester after pdriﬁcation. B , R _

The ester was hydrolyzed following general prooedure-T to provide 3-{[4-—(4-
Isopropy1-phenyl)-thiazol-2-y|]-thiophen—2—ylmeﬂ*nyl-émino};benzoic acid (18 mg)) after.column
chromatography (25% EtOAc in hexanes). .
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wony yoroiar pruseuw o v, .1 iy uf 3-{[4-(4-isopropyl-phenyi)-thiazol-2-yl}-
thiophen-2-yimethyl-amino}-benzoic acid sodium salt was prepared from 3.0 mg of the
comresponding acid. LCMS m/z: 436 (M+1)",

Example 213 , '
4~(4-Isopropyl-phenyi-thiazole-2-carboxylic acid (50 mg) was prepared followitg
general procedure T using the corresponding ethyi ester (170 mg, prepared in exampl.e 145).
4-(4-Isopropyl-phenyl)-thiazole-2-carbonyl-chloride was prepared by refluxing &
mixture of 4-(4-|sopropyl-phényl)-ﬂ1iazole-2—carboxy|ic acid (50 mg) and oxaly! chloride (300
ul) in chloroform (5 mL). After 3 h, the volatiles were evaporated and the residue was dried
under high vacuum to provide the acid chloride (50 mg). '
4-(4-lsopropyl-phenyl)-thiazole-2-carbonyl chloride (50 mg), 3-Cyclopsntylamisio-
propionic acid tert-butyl ester (60mgy), TEA (200 ul); and DMAP (20 mg) in THF were
combined at room temperature. After 4 h, the reaction mixture was partitioned betweeen
EtOAc and water (50 ml, 4:1), the EEtOAc layer wasﬂ washed with brine, dried (MgSO,)»,
filtered, and concentrated. The residue was puriﬁe‘d on silica gel column (EtOAc/hexaane
5:95) to afford the ester (50 mg), which was hydrquied to the.acid following-procedur-e G1 to
provide 3-{cyclopentyl-[4—(4-isopropyl~phenyl)—thiazole-Z-carbonyl]'-amino}-propionic =cid.
LCMS m/z: 388 (M+1)".
Example 214 _ _
1-Thiocarbamoyl-piperdine-3-carbo$<ylic acid ethyl ester (400 mg) was preparesd
following general procedure D using piperdine-3-carboxylic acid ethyl ester.(315 mg, 2.0
mmol), and Fmoc-isothiocyanate (562 mg, 2.0 mmol). Purification: (Sllica gel, ethyl .
acetate/hexane 1:1). LCMS nvz 2-17.0 (M+1)° '

A mixture of the above 1-thiiocarbamoyl-piperdine-3-carboxylic acid ethyl este r (200
mg, 0.925 mmol) and 2-bromo-4’-isopropylacetophenone (220 mg, 0.925 mmol) in ethanol
(5 ml) was heated at 60°C for 2h. The.reaction was concentrated and partitioned betwveen
Et,O and sodium bfc,arbonate (1:1). The organic phase was dried (MgSOa), filtered amnd
concentrated under high vacuum. “The crude residus was purified (Silica gel, ethyl ... -... .
acetate/hexane 5:95) afford estéf (100 mg), which was hydrolyzed according to the cgeneral
procedure T to give 1-[4-(4-Isopropyl-phenyi)-thiazol-2-yi]-piperidine-3-carboxylic acid (90
mg). LCMS m/z: 332 (M+1)".

Example 215

4-Thioureido-cyclohexanecarboxylic acid methyl ester (150 mg) compound wras
prepared following general proced ure D using 4-Amino~cyclohexanecarboxylic acid rmethyl
ester (500 mg, 11.0 mmol), and Frnoc-isothiocyanate (730 mg). Purification: (Silica cael, ethy!
acetate/hexane 1:1). . LCMS m/z: 217.0 (M+1)".
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A HHAWIG Ul LIS GVUYG U uuu-muu-cyclohexanerquyliq acid methyl ester (150
g, 0.7 mmol) and 2-bromo-4’aisopropylacetophenone (100 mg, 0.4 mmol) in methaanol (5

mL) was heated at 60°C for 2h. The reaction was con centrated and partitioned betw een
Et,0 and sodium bicarbonate (1:1). The organic phase was dried (MgSO0,), fi tered and
concentrated under high vacuum. The crude resrdue was purified (Smca gel, ethyl
acetate/hexane 5:95) to afford the ester (120 mg), whaich was hydrolyzed according 1o the
general procedure T to give 4-[4-(4-Isopropyl-phenyl y-thiazol-2-ylamino]-
cyclohexanérboxylic acid (110 mg). LCMS nv/z: 345 (M+1 ).
Example 216 '

(8)-3~(3-Chloro-phenyi)-2- thloureido—proplomc acid was prepared following gjeneral
procedure D using (S)-2-amino-3-{3-chloro-phenyl)-propionic acid (399 mg, 2 mmol ), Fmoc
isothiocyanate (590 mg; 2 mmol) and DMF (6 mL). T he residue was combined with DCM (8
mL) and diethyl amine (2 mL). LCMS m/z: 259 (M+1)". '

(S)-3-(3-Chloro-phenyt)-2-[4-(4-isopropyl-phe: nyl)-thlazbl-z-ylamiho]-propion 3c acid
was prepared following general procedure B using 2-.—bromo—.1—(4.-is'opropy|-phenyl)—«ethanone
(2 mmol), (S)-3-(3-chloro-phenyl)-2-thioureido-propicnic acid and MeOH. (;10lmL).
Purification by flash chromatography (ethyl acetate/hexanes 1:2, 1:1, with 0:5% viv -acetic

" acid) gave the product (545 mg). LCMS m/z: 401 (MI+1)"; 'H-NMR (400" MHz, CDCSk): 7.39-

7.45(m, 3H), 7.18-7.25(m, 6H), 6.37(s, 1H), 4. 15(t 1 H), 3.38(dd, 1H), 3. 26(dd AH.
2.92(sept, 1H), 1.27(d, 6H).
Example 217
2,6-Dichloro-benzothiazole (160 mg, 0.784 rnmol) 3~cyclopentylam|no-proplonic acid

tert-butyl ester (349 mg, 1.638 mmol), Pd,(dba)s (55 .0 mg, 0.06 mmol), 9,9-dimethwyi-4,5-
bis(diphenylphasphina)xanthene (71.1 mg, 0.123 mimol) and Cs,CO; (670 mg, 2.055 mmol)
were combined in dioxane (6 mL). The reaction mxture was heated to 85°C (oil baath
temperature) for 15 h. The reaction was cooled to room temperéturé and NH,Cl (emq) was
added. The product was extracted with EtOAc (4X1 5 mL), dried.over MgS'O4,;ﬁIter—ed and
concentrated. The residue was purified by silica ge¥-chromatography (2% EtOAc-Hexane) to
furnish 66 mg of the product. The ester (66 mg) was.charged with-4M HCl in dioxzane (3 mL)
and the reaction was stimed overnight at room temperature as.indicated in general -
procedure G1 to afford the HCI salt of 3-[(6-Chlora-bhenzothiazol-2-yl)}-cyclopentyl-&amina}-
propionic acid (66 mg). LCMS m/z: 326.
Example 218

. 5{0yc|opentyl-[4-(4-isopropyl-phenyl)-ﬂwiaz_ol-z-yl]-amino}-pentahoic:'acid (6.0 mg)
was prepared following general method S2 using cysclopentyl-[4-(4-isopropyl-phen wyi)-thiazol-
2-yi}-amine (75mg, 0.27 mmol)prepared in example 106), 5-bromopetanoic acid rinethyl
ester (150 mg, 0.76 mmol) and NaH (40 mg, 60% ir oil, 1.0 mmol). Purification (SElica gel,
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ethyl acetate/hexane 5:95) provided the ester, which was hydrolyzed following general

procedure T. LCMS vz 387
Some of the compounds were prepared in multiple salt forms. For example,

Examples 35, 41, 54, 62, 88, and 100 (all sadium salts) were also prepared as the

'correspondmg HCI salt using general procedure G1or G2. Example 37 appears as the HCI
-salt, however; the sodium salt was also prepared. using general procedure J..

Biological As_say.
‘The following. methads are illustrative of the techniqug employed fo measure the -

ability of the compounds.of Formula (1) to functionally modulate the binding of AgRP to
melanocortin-receptors. The following example illustrates, in particular, the technique
employed to measure the ability of compounds-of Formula (1) to functionally modulate the
binding of AgRP to MC-4R in the presence of a MC-4R agonist, such as alpha-MSH.

Cell Culture and Maintenance
HEK293 cells stably expressmg human MC-4R receptors (See US Pat. No.

5,622,860 and related applications, herein mcorporated by reference) were grown in high
glucose Duibecco’s Modxﬁed Eagle Medium (DMEM) with 4500, mg g!ucose/L L-glutamme,
NaHCO;, pyrdoxir HGI, 10 mM HEPES (pH7. 4), O 1 mM NEAA (non- essentlal amino acid
mdelum) (GIBCO Cat#11140-050), 10% fetal bovine serum and-700 pg/mL G418. Celis
were grown in T-225 flasks at 37?C w1th.C202 and humidity control.

Test Compound Treatment and cAMP Measurement -
On the day of assay, cells were washed twice with phosphate buffered saline without

calcium and magnesium (PBS) and incubated with 10 mL PBS until the cells were detached
from the flask. The detached cells were centrifuged at 240.g for 5 min. - The cell:pelletwas
re-suspended in assay buffer (Earle’s balanced sait solution.(Sigma E3024) supplemented

with- 10 mM HEPES, pH 7.4, 1 mM MgClz; 0.5 mM-IBMX and protéase inhibitor. cocktail

(Roche, 1 complete tablet/75 mL buffer) containing anti-cAMP antibodies (Perkin Elmer FP

cAMPfire kit FPA203002KT).

Activity Assay
The inhibitory or-enhancement effect of compounds on AgRP: activity was-measure d

in a-multi-component assay containing testing compounds, AgRP (human,.Pheonix Pharma,
cat no..003-53), cells expressing MC-4R, a nd aMSH (Bachem, cat no. H-1075). Test:
compounds, AgRP and «MSH were diluted with assay buffer. Test compounds and AgRP
were mixed to 4 times of the final concentration and incubated-atroom:temperature for 30
min. Five uL of testing compound/AgRP sol ution followed with 10- el of cells {20,000
cells/well) were added to each well of a 384—well reaction plate and pre-incubated for 15 mira
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at 37°C before 5 pL. ot «MSH was added. Cells were stimulated with aMSH fo-r an additional

-30 min at 37°C.

Stimulation of cells was stopped and cells were lysed by adding 20 pL. ©f detection
buffer containing Alexa Fluor 594-cAMP (Perkin Eimer FP cAMPfire kit FPA203002KT) and
incubation at room temperature for an hour. The intracellular ;cAMP concentra&ion was
meésured-using-ﬂuorescence polarization:- Flﬁorescence polarization.was meaasured using
Envision (Perkin Elmer). Each data pointwa_s. measured in triplicate and comp 3led as the
mean of the three measuremen'ts‘.i the error of the mean of the three measurerments. The
data were fit with non-linear: curve fitting algorithm using sigmoid curves in GfaphPad Prism.

Compounds of Formula (1) in T able 1 of the present invention inhibit the functional
interaction of AgRP on MC4R. '.l'he inhibition was shown by an increase in cABVP
production and a reduction in fll.ior_escence polarization in the assay. Such corripounds .
posess an effective concentration for half maximal effect (EC50) in the aseay ofF less than 15

M.

Control Assay 1
In a.control expenment, the direct effect of the test compounds on cells .refefred to

as basal activity) was measured in the absence of AgRP and aMSH. Briefly, 10 ul of
testing compounds in assay buffer containing anti-cAMP ahtibodies and- 10 ofF cells
(20,000 cells/weli) in the same buﬁer wvere added fo each well of a 384-well reacﬁen plate
and incubated at 37°C for 30 min. The reaction was stopped by adding 20}l detectlon
buffer contammg Alexa Fluor 594-cAMP. The fluorescence polarization reading” was
measured usmg Envrs:on Each data point was measured in triplicate and presented as the
mean of the three measurements + the error of the mean of the three measurenents. The
data were fit with non-linear curve ﬂttmg a!gonthm using sigmoid curves iri-GrapBPad Prism.
Compounds of the present invention showed minimal basal activity at MC4R in” this'assay. -
Control Assay 2

The potentiating effect of test compounds on aMSH activity was also-me astired.
Five pl of test article solution in -assay Bufferwas mixéd with 10 1L cells (20,00&)'6e”§'/\f\'/é”)
and incubated at 37°C for 15 min before 5 pl. aMSH solution-was added. Celis wwere
stimulated with aMSH at 37°C for additicnal 3G min'. The reaction was stopped oy adding 20
gL detection buffer. The fluorescence po!érizafion reading was measured using Envision.
Each data point was measured in triplicate and presented as the mean of the threze
measurements + the error of the mean of the three measurements. The data we re fit with
non-linear curve fitting algorithm using sigmoid curves in GraphPad Prism. Compounds of
Formuia (f} in Table 1 showed mlmmal effect on aMSH activity at the MC- 4R in this assay.
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While the invention has been described and illustrated with reference to certain
embodiments'thereof, those skilled in the art will appreciates that various chahges,
modifications and substitutions can be made therein withoust departing fiom the spirit and
scope of the invention. For example, effective dosages otter than the dosages as set forth
herein may be applicable as a consequence of variations ix1 the' responsiveness of the
mammal being treated for melanocortin receptor — mediated disease(s). Likewise, the
specific pharmacological responses observed may vary according to and depending on the
particular active compound selected or whether there are present p'harmaceutical carriers,
as well as the type of formulation and mode of administration employed, and such expected
variations or differences in the results are contemplated ir accordance with the objects and
practices of the present invention. :
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Claims
We Claim:
1. A compound of Formula i,
A el
N (CH,)m —A
R7 .
. )]
5
wherein
mis0,1,0r2; ‘
Ais selected from the group consisting of
. : H H
o o A s T G
Ry Rs Ry , Rs -
0 . e
I R
——_T_—H —CH,—R3 "—'C.'—'T—Rz ——C——T—H .
Ra , ; Ra ' ' Rs
—S0,-N—R; —soz——_lil——H ——"ril—-c——m —N—C—R;
4 ' R3 . ! R4 ’ R5
ﬁ_
—-N—'SOZ-RZ ‘_—T‘_C_Ra ——N—SOZ_R3
R4 ' R2 ' R2 ’
o) o)
T I
—N—C—R; - —N—S0;—Rs —C—C—R; ) ——C—CH,-Ry
an .
10 H ' H ' FL ' aand
-K;
R, is selected from the group consisting of:
a) —L-D1-G1;
15 . b) —-Ds-alky};
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c) -L-Ds-anyl;

d) —~-Dy-heteroaryl;

e) —L—D1-cyc|oa|kyl;

) -1 -Ds-heterocycliyt;

g) -L-Di-arylene-alkyl;

h) —L-D1-alkylene-arylene-alky|;

i) —L-Ds-alkylene-aryl;

)] -1 -D;-alkylene-G1;

k) - -D;-heteroarylene-G;

) —L-Ds-cycloalkyiene-Ga;

m) —1.-D,-heteracyclylene-Gs; and
Xi—G,

i

—L—D,
AN
n) Yi G,

R; Is selected from the group consisting of:

a) —1-Dy-Gq;

b) —L-D,-alkyl;

c) —L-Dy-aryl;

d) -L—D,-h_eteroaryl;

e) -L-D1-cycloalky|;

f —L-D1-hetérocyclyl;

g) —L-Ds-arylene-alkyl;

h) —L-D;-alkyiene-arylene-alky!;_

. |) A —L-D1-a|kylene-ary|; ‘

J) -L-Ds-alkylene-Gs;
K) —L-Dy-heteroarylene-G;
I) —L-Ds-cycloalkylene-Gs;
m) —L-Ds-heterocyclylene-G;
X—G,
—L—D,

N
n) YE—GZ ,

o) -L-D-arylene-Gy;
P —L-Dy-arylene-alkylene-Gy;

q) —1 -D,-alkylene-arylene-alkylene-Gy; and

PCT/US2005/013386
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n

R, is selected from the group consisting of:

. a)
b)
c)

)
e)
f)
)]
h)

D
i
k)
D.

R, is selected From the group consisting of:

.a)
b)
c)
d)
e)
f)

9)
h)
{y.
i

k)
)

_L-D1-a}ky|ene-arylene~G1;

—alkyl;

-L-D¢H;

—L-D,-alkyl;

—L-D,-aryl;

-\ -D,-heteroaryl;

-L-D y-alkylene-heteroaryl;’
- -D,-cycloalkyl;

| -D;-heterocyclyl;
—1-D);-arylene-alkyl;

-1 -D,-alkylene-arylene-alkyl;
-1 -D,-alkylene-aryl; and
-L-D-arylene-aryl; 4

-hydrogen;

—alkyl;

—L-D;-H;

—L-Dy-alkyl; -

L ~Dy-aryl;
——Dy-heteroaryt;
-L-D;-alkylene-heteroaryl;
—1.—-Dq-cycloalkyl;
-L—-Dy-heterocyclyl;
-1_-Dy-arylene-alkyl;
~L-Dj-alkylene-arylene-alkyl;
—L_-D4-alkylene-aryl; and

m) -L—-D-arylene-aryl;

Rs is -cycloalkyl, -heteroéryl, or -alkylene-heteroaryl;

Rs and Ry are independently selected from the group

a)
b)
c)

-hvydrogen;
-halo;
—alkyl;

144
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- d) —-L-DrH;

e) —L-Ds-alkyl;

f) —L-D1-aryf;

g) — -Dy-heteroaryl;

h) 5L-D1-cycloalkyl:

i) ~L-D;-heterocyclyl;

) -1 -Ds-arylene-atkyl;

K) —{ -D,-alkylene-arylene-alkyl;
[y -L-Ds-alkylene-aryl;

m) -L-Ds-arylene-aryt;

n) -L-Do-(aryl);; and

o) L-Dz-(arylene-alkyl)z; ‘
wherein at least one of Rgand Ry is not hydrogen or

Re arvd R; may be taken together to form pan of a fused carbocyclic, fused aromatic, fused

heteroaromatic, fused cycloalkylaryl fused arylcycloalkyl, fused heterocyclylaryl,
fused arylheterocydyl fused cycloalkylheteroaryl fused heteroarylcycloalkyl, fused
heterocyclylheteroaryi or fused heteroaryiheterocyclyl rings, wherein the ring is
optionally substituted 1-8 times with the group

a) -halo;

b) -nitro;

c) —L-D4-Gs

d) -L-D,-alkyt:

e) —L-Dq-aryl;

f) —L-D,-heteroaryl;

" g) -L-Dy-cycloalkyt;

h) —L-Ds-heterocyclyl;

i) —L-D-arylene-alkyl;

) -1.-D,-alkylene-arylene-alkyl;

k) —L-Dj-alkylene-aryl;

) ~—L-Ds-alkylene-Gq;

m) —L-D,-heteroarylene-G;’

n) —L-D,-cycloalkylene-Gy;

o) -1-D,-heteracyclylene-G,; and
Xi—G;

—L Dz\

P) Y G,
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wherein
Ry is
‘a) -hydrogen;
b) -halo;
c) —alkyl;
d) —L-DyH;
o) —L-Ds-alkyh
f). —L-Ds-aryh;
g) —L-Di-heteroaryl;
h) —L-Ds-cycloalky;
i) —L-Dy-heterocyciyl;
)} —L-D,-arylene-alkyl;
k) —L-D1-alkylene-ary!en&élkyl;
1) —L-Dy-alkylene-aryl;
- m) -L-D,-arylene-ary};
n) -L-D-(aryl)s; oF
0) -L-D(arylene-alkyl)z;

K is cycloalkyl, heterocydlyi, aryl, heteroaryl, fused cycloalkylaryl, arylcycloalkyl, fuse d

heterocyclylaryl, fused arylheterocyclyl, fused cyrcloalkylheteroaryl, fused
hetaroaryicycloalkyl, fused heterocyclytheteroary!, or fused heteroarylheterocyciyl,
wherein K may be optionally substimtéd 1-3 timees with a group selected fromm the
group consisting of: halo, nitro, and Ry

CO,H, -COalkyl, -C(OINHS(O)-alkyl, -C(O)NLHS(O)-aryl, <C(OINHS(O)-
heteteroany, -C(O)NHS(O)Z-aIkylene-aryl, -C{O)NHS(O).-arylene-alkyl, -
C(O)NHS(0)-alkylene-heteteroaryl, -§(0)NFIC(O)-alkyl, -S(O)NHC(O)Y-awyl, -
S(O),NHC(O)-heteteroaryl, -S(0),NHC(O)-alky/lene-aryl, -S(0),NHC(O)-alk«ylene-
heteteroaryl, -NHC(O)NH-SOz-alkyl, an acld issostere,
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R]1 R10 Rr
~. N\ ~
%/ Rm VL%/
N« No

R10 R11

or -NR«oR11 ;

G, Is selected frpm the group consistine g of:

a) -hydrogen;

b) —alkylene;

c) —L-Dy-H;

d) —L-D;-alkyt;

e) —L-Dj-anyl;

f) —L-D1_—he'teroaryl;
g) -L-Dy-cycloalkyl;
h) —L-Di-heteracyciyl;
i) —L-D,-arylene-alkyl;

i) -1 -D,-alkylene-arylene-al kyl;
k) —L-Di-alkylene-aryl; and

) -L-D1-aryiene-ary|‘;

L is a direct bond, alkylene, alkenylene, alkynylene, or arylene;

PCT/UIS2005/013386

D, is selected.from the group consissting of: a direct bond, —CHz- -O-, N(Re)- -C(O)-, -
CON(R)-, -CON(R;)SO~-, ~IN(R,)C(O)-, “N(Rg)CON(Rs)-, -N(Rs)C(O»0-,
—SO;N(Rg)-, -C(O)0-, -O-C(O}-, -S-, -S(O)-, -8(0z)-, or

-OC(ON(Rs)-, -N(Rs)SO2-,

“N(Rs)SON(Rg)-, -N=N-, arud -N(Re)-N(Re)-:

D, is N, alkylyne, or alkenylyne;

X, and Y, are independently selected from the group consisting of: a direct bond, alkylense,
arylene, heteroaryiene, cycloalkylene, heterocyclylene, arylene-alky/lene, alkylene-
arylene-alkylene, and alkyk ene-aryl;

R; and R, are independently selected from the group consisting of: -hydroggsn, -alkyl, -aryi, -

arylene-alkyl, -alkylene-aryl, and -alkylene-arylene-alkyl;
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R40 and Ry, are independently selected from the group consisting of: hydrogen, -alkyl, -L-D+-
alkyl, -L- D,-aryl, -C(O)-alkyl, -C(O)-anyl, -80,-alkyl, and -SOy-aryl, or
Ry and Ry may be taken together to form a ring having the formula -(CH2)m~J-(CHz)-
' bonded to the nitrogen atom to which R, and Ry are attached, whereinm and n  are
0, 1,2, or 3,and J is selected from the group consisting of ~CHz-, -O-, -8-, -§(O=)- -
C(O)-, -CON(H})-, -NHC(O)-, -NHCON(H)-, -NHSOz-, -SO,N(H)-, -C(0)-O-, -O-C( O},

-NHSO:NH-,

- R}S
oﬁ,R.‘z OYORﬂ 02§’R12 02?,N(H)R12, 02?,N-R12
'—N—‘ y —N— ] —-—-N— . ' —N— ’ _—N__. '

o Ri
(o) NHR O N-R ; :
Y Y " Rie H OH :
N/ .
N— * —N— * —N— ,and —C—"

R4z and Ryz are independently selected from the group consisting of hydrogen, aryl, alkoyl,
and alkylene-a’ryli

and : :
wherein the aryl, heteroaryl, heterocyciyl, cyclbalkyl; and/or alkyl group(s) in Ry “Rys, eand
' Rao, Gy, Gz, L, X4, Y4, may be optionally substituted 1-4 times with a substituent group
selected from the group.consisting of i

a) —hydrogen;

b) halogen;

c) hydroxyi;

d) cyano;

e) carbamoyl;.

f) —‘B—alkyi;

g) -B-perhaloalkyl;

h) -B—cycloalkyt;

i) -B—heterocyclyl;

j) -B-aryl;

k) -B-heteroaryl;

I) -B-alkylene-heteroaryl;

m) -B-alkylene-aryl;

n) -B-arylene-alkyt;

o) -B-perhaloalkyl;

p) -B-cycloalkylene-T-Ris;
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Q) -B-alkytene-N-R4Ris;
r) -B-cycloalkylene-alkyl;,and
s) -B-alkylene-cycloalkyl;
wherein . -
B and T are independently selected from ~the group con_sisting of = direct bond,
alkylene, -CHz-, -O-, -N(H), -S-, SOz, -C-ON(H), NHC(O}-. -NHECON(H)-, -
NHSO,-, -SO,N(H}), -C(0)-O-, -NHSO,N3H, -0-S(0) and -0-C(0)
wherein
Ris and Rys are independently sellected from the group consisting of:
hydfoger'\, heteroaryl, cycloalkyl, Fneterocyclyl, aryl, alkyl, -alkylene-
anyl, -alkylene-heteroaryl, and —alkylene-O-aryl; or
R,4 and Rysmay be taken togethear to form a ring having the formula -
(CH2)q~J-(CH2)r ponded to the nittrogen atom to which R_44 and Rs are
.. attached wherein g and r are indezpendently equal to 1, 2,3,0r4;J
comprises a direct bond, —CH,-; —0O-, -8, -S(02), -C(0Y)-, -CON(H)-, -
NHC(O)-, -NHCOIN(H)—, -NHSO,—, -SOzN(H)j, -G(0)-0-, .-O-C(O}-, -

NHSO,NH-,

. Ry
oﬁ,R17 _OYOR" 02?,R17 02§,N(H)R17 o I,N-Rw
—N— » —N— + —N— , o —N— ¢ —N—

Ry N
O M O Ry

—N— ' —N— v or —N—

R4; and Ryg are independently =elacted from the group™ consisting of:
hydrogen, cycloalkyl, heterocyc=yi, aryl, heteroaryl, alkw/l, -alkyene-
heteroaryl, or —alkylene-ary}; '

or a pharmaceutically acceptable salt, prodrug, or solwate thereof.
2. The compound of Formula (1) in claim -1, having the formula (1)

W (CH Y, —A
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3. The compound of Formula (}) in claim 1, having the formula (ib)
S _~(CH)mw—A
Re m/
4 ,
(ib).
4. The compbund of Formula (J) in claim 1, having the formula (ic)
‘ NY(CHZ),“ —A
N
Rs
R7
(lc).
5. The compound of Formuga (1) in claim 1, having the formula (1d)
‘ 'N\\-\/R7 B
N
(CHy)m’
l
A
(id).
6. The compound of Formula (1} in claim 1, wherein
A is selected from the group consisting of:
—N—R, —N—R; — —H
Ry ’ Rs | Rs
o 0 0]
I I o
—N—C—Ry ——T— C—R, —N—C—Rs T\ll-—'C———Ra
R4 ' R5 ' R2 ’ H '
'_‘N_SOZ—'RZ ’——N”‘802_R3 ' -—'N—302—'R3
R4 ' Rz . and H
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7. The compound of Formula (1) in claim 1, wherein Re s selected from the

group consisting of: hydrogen, halo, alkyl, and phenyl.

8. The compound of Formula (1) in ciaim 1, wherein Re is selected from the

group consisting of: halo, alkyl, and phenyl.

9. The compound of Formula (1) in claim 1, wherein

R; is selected from the group consisting of:
-a) —L-Dy-alkyl;

b) —L-Ds-aryi;

c) —L-Dy<cycloalkyl,

d) ~-L-Ds-heterocyclyl;

e) -L-Ds-arylene-atkyl;

f) -1 -Dy-alkylene-arylene-alkyl;

g) -1 -D,-alkylene-aryl;

h) :L-Ds-arylene-aryl;

i) -L-Da~(aryl)z; and

j) -L-Dr(arylene-alkyl);

wherein . ,

‘ L is a direct bond, C4-s alkylene, or phenylene; .
D, is selected from the group cohsisting of: a direct bond, —CH,-, -O-, -C(O)-,

-C(O)-0-, and -0-C(O)-
10.  The compound of Formula (1) in claim 1, wherein

R, is selected from the group consisting of:

a) —L-Di-alkyl;

b) —L-Ds-aryl;

¢) ~L-Ds-cycloalkyl;

d) -L-Ds-heterocyclyl;

e) -1-D,-arylene-alkyl; -

f) -L-Ds-alkylene-aryiene-alkyl;
g) -L-Ds-alkylene-aryl; and

. h) -L-Ds-arylene-aryl;

i) -L-D-(aryl); and
i) -L-D{arylene-alkyl);
wherein
L is a direct bond, Cy-e alkylene, or phenylene; .

D, is selected from the group consisting of: a diwect bond, ~CHz-, -O-, -C(0D-,
-C(0)-0-, and -O-C(O)-.
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wherein the aryl, heterocyclyl, cycloalkyl, and/or atkyl group(sDin Ry and L may be
optionally substituted 1-4 times with a substituent group selecsted from the group
consisting of
a) —H;
b) ha!ogén;
c) hydroxyh;
d) cyano;
e) -B—akyl;
f) -B-perhaloalkyl;
g) -B-cycloalkyl;
h) -B-heterocyclyl;
iy -B-aryl
j) -B-heteroary;
K) -B-alkylené-heteroaryl;
1) -B-alkylene-aryl;
m) -B-arylene-alkyl;
n) -B-perhaloalkyl;
0) -B-Cycloalkylehe-T-R“;
P) -B-cycloalkylene-alkyl; and
a) -B-alkylene-cycloalky!;
wherein _ :
‘B and T are independently selected frorh the group consisting of: direct bond,
alkylene, -CHz-, and -O-; '
wherein
R, is selected from the group consisting of= hydrogen, heteroaryl,
cycloalkyi, heterocyclyl, aryl, alkyl, -alkylenez-aryl, -alkylene-heteroaryl,
and —alkylene-O-anyt.

11. The compound of Formula (1) in claim 1, wherein
R, Is selected from the group consisting of:

a) —L -D4-alkyl;

b) —L-D;-phenyl;

¢) —L-Dy-Csscycloalkyl;

d) -L-Dytetrahydropyrany;

e) - -D;-phenylene-alkyl;

f) —1.-D,-alkylene-phenylene-alkyl;

g) -L-D,-alkylene-phenyi;
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h) -L-D,-phenylene-phenyl;
i) --Da-{phenyi); and
j) A-Dr(phenylene-alky1);
wherein . '
Lis a direct bond, C4-s alkylene, Or phenylene; ‘
D, Is selected frorm the group consisting of: a direct bond, —CHy-, -0-, -C(O)-,
, -C(0)-0-, and -O-C(O)-.
wherein the aryl, cycloalkyl, and/or alkyl group(s) in Ry and L may e optionally
substituted 1-4 times witk a substituent group selected from the gros up consisting of
a) —H; .
b) halogen; : ‘ -
c) hydroxy};
d) cyano;
e) -B-alkyi,
f) -B-perhaloalkyl;
g) -B-cycloalkyl;
h) -B-aryl;
wherein ) ,
B is selected from the groupvconsisting of:-direct bond, alkyylene, -CH,-, and -
o-', .
42.  The compound of Formula (1) in claim 1, wherein

R, is selected from the group consisting of: hydrogen, halo, alkyl, and phesnyl, and
R; is selected from the group consisting of: phenyl, benzyloxy-phenyl, 4-koiphenyl-3-yl, 4-

biphenyi-4-yi, bromo-p henyl, chloro-methyl-phenyl, chloro-phenyl ;, cyano-phenyl,
cyclohexylmethoxy-phenyl, cyclohexyloxy-phenyl, ,di-p-to!ylniethyl, methoxy-phenyl,
ethoxy-phenyl, isobutoxy-phenyl, trifluoromethoxy-phenyl; phenetthyloxy-phenyl,
phenoxy-phenyl, methylphenyi, isobutyl-phenyl, isopropyl-phenyl , tert-butyl-phenyl,
trifluoromethyl-phenyl ., dichioro-phenyi, difluoro-phenyl, dimethyl—phenyl, difluoro-
phenyl, dihydroxy-phenyl, bis-trifluoromethyl-phenyl, di-tert-butyl—hydroxy-phenyl,
benzoyl-phenyl, chloro-methyl-phenyt, (3-phehyl-propoxy)—phenyl, {methyl-
cyclohexyloxy)-phenyt, (tert-butyl-cyclohexyloxy)-phenyl, and (teftrahydropyran-4-

-yloxy)-phenyl.
13.  The compound of Formula (1) in claim 1, wherain
R, is selected froni the group consisting of: hydrogén, halo, alkyl, and penyl, and
R, is selected from the groupo consisting of: (tert-butyl-phenyl)-phenyl-methyl, bis-(chloro-

fluoro-phenyl}-methyl, bis-(fluoro-phenyl}-methyi, bis-(trifluoromesthyl-phenyl)-methyl,
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naphthalen-¥ -y, naphthalen-2-yl, 5,5,8,8-tetramethyl—5,6,7,8-tetrahydrq-naphthalen-
2-yl, and 4-benzhydryl..
14. The éompound of Formula (i) in claim 1, wrherein .

A is selected from thve group consisting of:

—N—R ——Iil-f—Rz_ —N—C—Ry ——N—C~—R,
R4 Ry | - Ry + and 5
wherein
R, is selected from tHe group cgnsisting of:
a) -L-Dy-C-s-alkylene-G;;.and
b) 4-Dy-Cs-s cycloalkylene-Gy;

Rz is selected from th e group consisting of:
a) -L-D1-Ct-5-alkylene-G1,
b) -L-D4-Cys-s cycloaikylene-Gy; _
c) L-D,-C-s-alkylene-phenylene-Gi;
d) -L—D,-C1—3-alkylene—phe_nylene-C1_;3eélkylene-G1; and
e) -L-Dy-phenylene-Gi;

R, is selected from the group consisting of:
a) hydrogen;
b) -L-Di-pheny/!;
c) -L-D;- Cy-4-alkylene-phenyl;
d) -L-Dy- Ci~-alkylene-Cs-s cycloatkyl;
e) -L-D;-Cs-s cyYcloalkyl; . :
f) -L-Ds-thienyt; and
g) -L—D1-C.1—4-alkylene-thienyl;

Rsis selected' from the group consisting of:
a) -Cs-s cycloalkyl;.
b) -thienyl; &and
c). -Cq=~-alky/lene-thienyl.
15.  The comgoound of Formula (1) in claim 14, wherein
R, is selected from the group consisting of:
a) ~(CH2)x-Gs; and
b) -Cs~ cycloalkcylene-Gy;
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R, is selected from the group consisting of:
a) -phenylene-Gy; and *
B) * -(CH,)-phenyilene-Gs

nis 1,2, 3,0r4; and

G, is selected from the group consisting of: -SOsH, —CO2H, -C(O)NHS(O)alkyi, -
C(O)NHS(O)zrpF\enyl, -C(O)NHS(O)-phenylene-alkyl, ~C(O)NHS(O)-pyridyl,
NHC(O)NH-SO2—alkyl, and an acid isostere.
i6.  The com pound of Formula (1) in claim 14, wherein

R, is selected from the group congisting of: hydrogen'. isopropyl, 3-methyl-butyl,
' cyclohexylmethy, cyclopentyl, phenyl, tert-butyl-pheriyi, cyano-phenyl, .
triﬂuoromeihoxy—phenyi, methyl-phenyl, 4-biphenyl, 3-biphenyl, me&_ox&phenyl,
“hydroxyphenyl, chlorophenyl, dichiorophenyl, dimethoxy-phenyl, benzyl,
. methoxybenzyl, tﬁﬂubromethéky—benzyl. thienyl, thien-2yl-methyl, 3-thien-2-yi-propyl,
2-thien-2-yl-ethy/l, furan-2yl-methyl, cyciobutyimethyl, and cyclohexylmethyl.
17.  The comxpound of Formula (I) in claim 1, wherein .

A is selected from the ggroup consisting of:

O .
—aen e tm, —n-soRe
Lo o
o
—N—S80,-R; ——NfSOZ—Ra ——N——ICL—R;,
Ra ’ ||?a_ , and R,

wherein _
R, is selected from the group consisting of:
a) —L—D,—C1-falkylene-G1;
b) -L-Di-Cz-s cycloalkylene-Gq;
¢) -L-D-C 1—3-alkyléne-phenylene-G1;, ,
d) 1-D)~C m—alky!ene—phenyleneeQ-3-alkylene,-G1';.and
e)' -L-Ds-pthenylene-Gs; 4 '

Rs is selected from the group consisting of.
a) -L-Di-plhenyl;
b) -L-Dy- C-4-alkylene-phenyl;
c) -L-Ds- C-s-alkylene-Cgzg cycloalkyl;
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d) -L-Dy-Cs-s cycloatkyl;
e) -L-D,-thlenyl; and

f)

-L-D;-C+-s-alkylene-thienyl;

R, Is selected from the group consisting of:

a)
b)
c)
d)
e)
f)

9)
18.

a)
by
c)
d)

hydrogen;

-L-Dy-phenyl;

L-D;- Ci-s-atkylene-phenyl;

-L-D;- Cy-¢-alkylene-Ca-s cycloalkyl;

L-D,-Cas cycloalkyl;

-L-D4-thienyl; and

-L-D,-C-s-alkyle ne-thienyl.

The compound of Formuia (1) in claim 17, wherein

R, is selected from the group consisting of:

~(CH)"Gs;

~Cs-; cycioalkylene-Gi;
-phenylene-Gy; and.
-(CHz)r-phenylere-G:;

nis1, 2,3, or4;vand' o

G, is selected from the group consisting of: -SO;H, -CO-H, -C(O)NHS(O),-alkyl, ~
C(O)NHS(O).-phenyl, -C(O)NHS(O),-phenylene-alkyl, -C(O)NHS(O)pyrid i, -
NHC(O)NH-SO.-alkyl, aand an acid isostere.

19.

The compound of Formula (I) in claim 17, wherein

R, is selected fromthe group consisting of: isopropyl, 3-methyl-butyl, cyclohexyim ethyl,
cyclopentyl, phenyl, tert~butyl-phenyl, cyano-phenyl, trifluoromethoxy-phenyl, methyl-
phenyl, 4-biphenyl, 3-biphenyl, methoxyphenyl, hydroxyphenyl, chlorophereyl,
dichlorophenyi, dimethoxy-phenyl, benzyl, methoxybenzyl, trifluoromethoxy,-benzyl,
thienyl, thien-2yl-methytl, 3-thien-2-yl-propyl, 2-thien-2-yi-ethyl, furan-2yl-methy,
cyclobutylmethyt, and cyclohexylmethyl; and

R, is selected from the group consisting of: hydrogen, isopropyl, 3-methyl-butyl,
cyclohexylmethyl, cyclopentyl, phenyl, tert-butyl-phenyl, cyano-phenyl,
trifluoromethoxy-phenyl , methyl-phenyl, 4-biphenyl, 3-biphenyl, methoxyphenyl,
hydroxyphenyl, chlorophenyl, dichlorophenyl, dimethoxy-phenyl, benzyl,
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methoxybenzyl, trifluoromethoxy-benzyl, thienyl, thien-2yl-m ethyl, 3-thien-2-yi-propwi,
2-thien-2-yl-ethyl, furan-2yl-methyl, cyclobutyimethyl, and cyrclohexylmethyl.
20. A compqund of Formula (1),

R Wo
‘7{}*—&% —A
R N
7 .

. "
5 wherein
mis 0, 1,0r2; ,
A'is selected frorn the group consisting of
H .
Ra v Ra , Ra ,
Q 0 off
I 1 I
R4 ' R3 ' R4 ! R " '
——'SOZ—N—RZ -SOZ_N-_H . ——T—‘soz— Rz —N— SOZ_R3
’ R3 ! ) R4 ' R2 4
o} o
N . TR [
—N—=C—Rz  —N—SO;—Rs —C—C—R» ——G—CHy-Ra
| , | and’
H ¢ H o Ry '
10 R, is selected from the group consisting of:
a) —L-D1-Gy;
b) —L-Ds-alkyl;
¢) —L-Ds-aryi;
d) -—L-D4-heteroaryl;
15 e) -L-Dy—cycloalkyt;

f) ~L-Dy-heterocyclyl;
g) —-L-Di-arylene-alkyl;
h) —-L-D,—alkylene-arylene-alkyl;
_ i) —L-D,—alkylene-aryl;
20 jy —L-Ds—dlkylene-Gi;
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k) ~L.—-D,-heteroarylene-G-;
1) - —D,-cycloalkylene-Gs;
m) —L—D,-heterocyclylene-Gi;

n)
0)
p)
Q)
N

. X~1—-G1
—L—D,

N\,
Yi—G,

-1 _-D,-arylene-Gy;
—L_-D;-aryiene-alkylene-Gi;
—L-D1—alkylene-aryiene—alkylene-G'1:.8nd
—1_-D,-alkylene-arylene-Gs;

R, Is selectexd from the group consisting of:

a)
b)
0)
d)
)
n
9)
h)
i)
D
k)
)

—alkyl;

—L-DiH;

—L-D;-alky};

—L-Ds-aryl;
—L-Ds-heteroaryl;
—L-D,-alkylene-heteroanyl;
—1{-D,-cycloalkyl;
—1-D;-heterocyclyl;

—1 -D,-arylene-alkyl;
—L-D1-alkylenerarylene-alkyl;
—L-D1-alkylene«aryl; and
-L-D,-arylene-aryl;

R, is selected from the group consisting of:

a)
b)
c)
d)
e)
f)

g)
h)
).
»

-hydrogen,;

—alkyl;

-1L-Dy-H;

—L-D-alkyl;

-1 -Ds-aryl;
~L-Dy-heteroaryl;
-L-D;-alkylene-heteroaryl;
—1-D4-cycloalkyl;
~L-Dy-heterocyciyl;
—L-D;-arylene-alkyl;
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K) -L—D1-alkylene-arylene-alkyl;

1) —_-D,-alkylene-aryl; and
m) -L-D;-arylene-aryl;

R is selected from the group consisting of: hydrogen, halo, aalkyl, and phenyl;

R, is selected from the gmup consisting of: phenyl, benzquxy-phenyl, 4-biphenyl-3-
yl, 4-biphenyl-4-yl, bromo-phenyl, chloro-methyl-phenyl, chloro-pherwyl, cyano-phenyl,
cyclohexylmethoxy—phenyl, cyclohexyloxy-phenyl, di-p-tolyimethyl, rmethoxy-phenyl, ethoxy-
phenyi, isoburtoxy-phenyl, trifluoromethoxy-phenyl, phenethyloxy-phaenyl, phenoxy-phenyl,
methyiphenyl, isobutyl-phenyl, isopropyl-phenyl, tert-butyl-phenyl, tr-ifluoromethyl-phenyl,
dichioro-phernwyi, difluoro-phenyl, dimethyi-phenyl, difluoro-phenyl, d ihydroxy-phenyl, bis-
trifluoromethyi-phenyl, di-tert-butyl-hydroxy-phenyl, benzoyi-phenyl . chloro-methyl-phenyl,
(3—phenyl-propoxy)—phenyl, (metr'nyl-cyclohexyloxy)-phenyl, (tert-butyl—cyclohexyloxy)—phenyl,4
(tetrahydropyran-4—-yloxy)-phenyl, (tert-butyl-phenyl)—phenyl-methyl , bis-(chloro-fluoro-
phenyl)-meth, bis-(fluoro-phenyl)-methyi, bis-(triﬂuorom_ethylephenyl)-methyl, naphthalen-1-
yl, naphthalen-2-yl, 5,5,8,8-tetramethyl-5,6,7,8—tetrahydr_o—naphthal en-2-yl, and 4-benzhydryl;

Wis ~8-;

G, is selected from the group consisting of: —CN, -SOaH, -P{OYOMH);, -P(O)(O-alkyl)(OH), -
CO,H, -CO;-alkyl, -C(O)NHS(O).-alkyl, -C(O)NHS(O)-ary! . -C(O)NHS(O)- -
heteteroan, -G(O)NHS(O),-alkylene-aryl, -C(O)NHS(O)Z—arylené-alkyl, -
C(O)NHS(O)z-alkylene-heteteroaryI, -S(.O)ZNHC(O)-alkyl, —S(O)LNHC(O)-aryl, -

' S(O)zNHC(O)-heteteroaryl, -S(O)zNHC(O)faIkylene-aryl, - 8(0),NHC(O)-alkylene-
heteteroaryl, -NHC(O)NH-SO-alkyl, an acid isostere,

R1|1 : ST R1O R]1 .
A~ NG N
\C/ \Rw }/LC/ \‘Rw
{l 1
N. . : ~ '
R
0., . Rus or -NRoRu1 ;

G, is selected from the group consisting of:

a) -hydrogen;
b) -alkylene;
c) -L-Di-H;

d) -L-Dy-alkyl;
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e) —L-Dj-aryl;

fy —L-Ds-heteroaryl;

g) —L-Dscycloalkyl;

h) —L-Ds-heterocyciyi;

i) —L-Dj-arylene-alkyl;

j) -L-Di-alkylene-arylene-alkyl;

k) —L—D,-alkylene—aryl; and

) -L-Ds-arylene-aryl;

L is a direct bond, alkylene, alkenylene, alkynylene, or arylene;

D, is selected from the group consisting of: adirect bond, —-CHz-, -O-, -N(Rg)- -C(O)-, -
CON(Rs)-, -CON(R;)SO2-, -N(Re)C(O)-, -N(Ro)CON(Rs)-, -N(Rs)C(O)O-,
~OC(ON(Rg)-, “N(Rs)SO:-, -SO,N(Rg), -C(0)-0-, -0-C(O)-, -8-, -8(0)-, -S(0z)- , 0r
~N(Rs)SO:N(Ro)-, -N=N-, and -N(Re )-N(Re)-

D, is N,alkylyne, or alkenylyne;

X, and Y; are independently selected from the group consisting of: a direct bond, alky lene,
arylene, héteroarylene, cycloalkylere, heterocyclylene, aryierie-alkylene, alkyle=ne-
arylene-alkylene, and alkylene-aryl;

Rs and Ry are independently selected from: the group consisting of: -hydrogen, -alkyl, —aryl, -
arylene-alkyl, -alkylene-aryl, and -glkylene-arylene-alkyl;

Ry and Ry, are independently selected from the group consisting of: hydrogen, -alkyl , -L-D¢-
alkyl, -L- Ds-aryl, -C(O)-alkyl, -C(O)-aryi, -SO,-alkyt, and -SOz-aryl, or -

R0 and Ry may be taken together to forms a ring having the formula -(CH2)m~J-(CHz2)n—
‘honded to the nitrogen atom to whiich Ry and Ry are attached, wherein m ancd n are
0, 1, 2, or 3, and J is selected froms the group consisting of —CHZ-, -0O-, -S8-, -8 (O3)-, -
C(O}), -CON(H)-, -NHC(O}-, -NHC ON(H)-, -NHSO,~, -SON(H)-, -C(0)-O-, -O—C(0)-,
-NHSO,NH-,
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R
18
R NHR N-R
O?R“z OYOR12 ozsl/ 12 02§ ( ) 12 028 12
—N— y —N— v —N— ' —N— ! —N— !
. R}a
O NHR 0. _N-R R .
D g YO P H OH
N/ .
—N— * —N— + —N— ,ad —C—

Rz and .R13 are independently selected from the group consisting of hydrogen, ary!l, alkyl,
and alkylene-aryl;

and

wherein the aryl, heteroaryl, heterocyclyi, cycloalkyl, and/or alkyl group(s) in R, -Rg and Rg-
" Rys,G1, Ga, L, Xy, Y4, may be optionally substituted 1-4 times with a substituent gr-oup
selected from the group consisting of T :

a)
b)
c)
d)
e)
f)
)]
h)
i)
)
k)
N
m
n)
0)
p)
q)
r

s)

~hydrogen;

halogen;

hydroxyl;

cyano;

carbamoyl;

-B-alkyl;
-B-perhaloalkyl;
-B—cycloalkyl;
-B-heterocyclyl;
-B-aryl; .
-B-heteroaryl;
-B-alkylene-heteroaryl;
-B-alkylene-aryl; |
-B-arylene-alkyl;.
-B-perhaloalkyl;
-B-cycloalkylene-T-Ria,
-B:alkylene-N-R4Rs;
-B-cycloalkylene-alkyl; and
-B-alkylene-cycloalkyl;

wherein

B and T are independently selected from the group consisting of: direct bond,
alkylene, -CH,-, -O-, -N(H), -S-, SO2-, -CON(H)-, -NHC(O)-, -NH CON(H)-, -
NHSO,-, -SO,N(H)-, -C(0)-O-, -NHSONH, -0-S(0)2-, and -0-C(O)-;

161



10

15

20

25

WO 2005/103022 PCT/US2005/013386

wherein’
Ry4 and Ry are indepehdently selected from the group consisting of :
hydrogen, heteroaryl, cycloalkyl, heterocyclyl, aryl, alkyl, -alkylene-
aryl, —alkylene-heteroaryl, and —alkylene-O-aryl; or
R,s and Rysmay be taken together to form a ring having the formula -

(GHa)q~J-(CH,)~ bonded to the mitrogen atom to which Ry, and Rqs are

attached wherein g and r are inclependently equalto1,2,3,0r4;J
comprises a direct bond, -CH;~ , -O-, -S-, -8(0,)-, -C(0), -CON(H)-,
NHC(O)-, -NHCON(H)-, -NHSC®.-, -S0O,N(H)-, -C(0)-0-, -O-C(O)-, -

NHSO,NH-,
R17
Oﬁ’R" : OYOR" ozs’R" OZS,N(H)R" 02?,N-R18
J | |-
—N— + —N— ,  —N— s —N— ’ —N— ,
OYNHRW‘ Oxy- N—Rna R]7
—N— —N—" ' or '_—_N——,;

Ry7 and Rw are independéntly selected‘ from the group oonsléﬁhg of.
hydrogen, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkyl, -alkyene—
heteroaryi, or —alkylene-aryl; -

or a pharmaceutically acceptable salt, prodrug, or so Bvate thereof.
21. . The compound of Formula (I)in claim 20, wherein
R; is selected from the group consisting of: plnenyl, bromo-phenyl, chloro-methyl-

" phenwl, chloro-phenyl, cyano-phenyl, di-p-tolyimethyl , methoxy-phenyl, ethoxy-phenyi,

isobutoxy-phenyl, trifluoromethoxy-phenyl, methyiphenyl, isobutyl-phenyl, isopropyl-pheryl,
tert-butyl-phenyl, trifluoromethyl-phenyl, dichloro-phe2nyi, difiluoro-phenyl, dimethyl-phenyl,
difluoro-phenyl, dihydroxy-phenyl, bis-triﬂuorqmethyl—phenyl', di-tert-butyl-hydroxy-phenyl ,
chloro-methyl-phenyl, (tert-butyl_-phenyi)—phenyl-‘methyl, bis-(chloro-ﬂuoro-phenyl)-methyl,
bis-(Fluoro-phenyl}-methyl, bis-(trifl uoromethyi-pheny~1}-methyl; naphthalen-1-yl, naphthalen-
2.yl, &nd 5,5,8,8-tetramethyi-5,6,7,8-tetrahydro-naprathalen-2-yl.

22. A compound of Formula (1) in claim 1 ., comprising:
3-{[4—(4-i50propyl-phenyl)-thiazoI-2-y|]-ﬂ1|ophen-2-ylrnethyl-amino}-propionic acid;
3-{(4—chloro-benzyl)-[4-(4-isopropyl-phenyl)-thiazol-=2-yl] amino}-propionic acid; o
3-[(4—biphenyl—4—yl-ﬂ1iazol—2—y|)—thiophen—2—ylmethylémlno]-propionic acid;
3—{cyclopentyl-[4-(4-isopropyl-pheny|)-thiazol-z-yl]iarnino}-propionic acid;
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3-(cy¢|opentyl-{4—-[4~‘(trans-4-methyi-cyclohexyloxy)fphenyll-thiazol'-2-yl}-amino)-propionic
acid; - '
'2-({[4-(4—isopropyl-'phenyl)-th"iazbl-z-yll-ﬁﬂophen-z-ylmethyl-aminO}—methyl)-benzoIc acid;
3‘-_({[4-(4-isopropyl-phenyl)-thiazol-2—y|]—thlophen-2-ylmemyl-amlno}-methyl)-benzoic acid;
4-({[4—(4—isopropyl-pheny|)-th'iazol-z—yl]—thiophen-2-ylmemyl'-aminb}—inethyl)-benzoic acid;
3—({cyclopenty|-[4-(4—isopropyl-phenyl)—thiazol~2—yl]-amino}-methyl }-benzoic acid;
2-({cyc|opentyl~[4-(4~isopropyl-phenyl)-thiazdl-z-yi]-amino}-méthyt)—benzoic acid; -
3-({4-[4-(trans-4—methyl-cyclohexyioxy)—phenyl]-'thiazol-2-yi}'—ti"liophen~2éylmethyl-amino)-
propionic acid; or '
4—{[cyclopenty|—(4,5-diphenyl-th'iazol-2—yl)-amino]-methyl}-benzolé acid, or .

a pharmaceutically acceptable salt, prodrug, or solvate thereof. '

23. A phamaceutical composition comprising a compound of Formula (1) in claim
1, or a pharmaceutically salt, solvate, or prodrug thereof.

24.  The phammaceutical composition of claim 23, whei:ein the compound of
Formula (1) is in the form of an hydrochloric acid salt or a sodium salt.

25. The pharmaceutical composition of élaim'23 furthier comprising one or more
‘pharmaceutically acceptable carriers, excipients,zor“ diluents. '

26.  The pharmaceutical composition of claim 23, comprising a therapeutically
effective amount of a compound of F ormula (1) in combination with a pharmacsutically
acceptable carrier and one or more hypoglycemic agents. |

' 27. The phamaceutical composition of claim 26, wherein the.hypoglycemic
agents are selected from the group consisﬁng of insulin or insul.in mifnetics; biguanidines;
PTP-1B inhibitors; PPAR-gamma agonists; sulfonylureas; any-other insulin secretagogue;
and a-glycosidase Inhibitors. . o

28. The pharmaceutical composition of claim 23, comprising a therapeutically
effective amount of a compound -of Formula (1) in combination with a pharmaceutically
acceptable carrier, and an agent selected from the group cansisting of HMG Co-A reductase
inhibitors, bile acid sequestrants, fibrates, chiolesterol lowering agents, inhibitors of
cholesterol absorption, bile acid tranisport inhibitors, CETP inhibitors, and other
antihyperlipidemic agents.

29. The pharmaceutical composition of claim 23, comprising a therapeutically
effective amount of a compound of Formula (1) in combination with a pharmaceutically
acceptable carrier:and one or more agents selected from.the group consisting.of agents that
modulate thermogenesis, lipolysis, gut motility, fat absorption, and satiety.

30. The phamaceutical composition.of claim 23, comprising a therapeutically
effective amount of a compound of Formula (1), in combination with a pharmaceutically
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acceptable carrier and one or more agents selected from th e group consisting of agents tha't
regulate hyperternsion.

31. The pharmaceutical composition of claim 23, comprising a therapeutically
effective amount of a compound of Formula (1), in combinat Fon with a pharmaceutically
acceptable carrier and one or more agents one or more aggents selected from the group
consisting of: antiobesity agents; feeding behavior modifyingg agents; a-MSH, o -MSH
mimetics, or a -MSH derived peptides; MC-4R agonists or [oartial agonists; MC-3R
agonists; glucokinase activators; PPAR-0 agonists; PPAR- a /PPAR-y agonists; PPAR- a
/PPAR-y/PPAR- & agonists; PPAR-y/PPAR- & agonists; anc] agents useful in treatment of
male and/or female sexual disfunction.

32. The pharmaceutical composition of claim 23, awherein the amount of the
compound of Formnula (1) is an amount sufficient to inhibit the —function of AGRP at a
melanocortin receptor.

33. The pharmaceutical composition of claim 23, wherein the amount of the
compound of Formnula (1) is sufficient to treat a disorder select.ed from the group consisting of
bulimia, obesity, dyslipidemia, cholesterol gallstones, cancer—, menstrual abnormalities,
infertility, polycystic ovaries, osteoarthritis, and sleep apn ea.

34. The pharmaceutical composition of claim 23, wwherein the amount of the
compound of Forrmula (1) is sufficient to treat a condition sele=cted from the group consisting
of regulation of ap petite and food intake, dyslipidemia, hyper&riglyceridemia, Syndrome X,
type Il diabetes, atherosclerotic diseases such as heart failLiure, hyperlipidemia, ‘
hypercholesteremia, low HDL levels, hypertension, cardiovan scular, cerebrovascular disease
and peripheral vessel disease.

35. The pharmaceutical composition of claim 23, =wherein the amount of the
compound of Forrmnula (1) is sufficient to treat a physiological dlisorder selected from the
group consisting of regulation of insulin sensitivity, inflammat«ory response, plasma,
triglycerides, HDL, LDL, and cholesterol levels, and the li ke.

36. The pharmaceutical composition of claim 23, \wwherein the amount of the
compound of Forrmula (1) is sufficient to treat female sexual d isfunction, male sexual
disfunction, and erectile disfunction.

37. A compound of Formula (1),

R W

%@(CH‘Z)“} —A
< N

7

()
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whereln
misQ,1,or2;
A is selected from the group.consisting of:
H
—N—R, —C—R, —N—H

| | |

Ra , Ry Rs

1

i il I

—C—N—R, —C—N—H —N—C—Rx

| : | l :
Re

R4 Rs

'_N_C_R3

_N‘_SOZ_‘R:;
| and

iy -K;

R, is selected from the group-consisting of;
a) —1-D4+Gy;
b) —L-Ds-alkyl;
c) —L-Dj-anyl;
d). —L-Dy-heteroaryi;
.e) —L-Dy-cycloalkyl;
f) —L-D,-heterocyclyl;
g) —L-Ds-arylene-alkyl;
h) —L-Dy-alkylene-arylene-alkyl,
iy —L-Dy-alkylene-aryl;
j) -—L-Ds-alkylene-Gy;
k) —-L-D4-heteroarylene-Gs;
) —L-Dy-cycloalkylene-Gy;
m) —L-Dq-heterocyclylene-Gy;
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n)
0)
P)
)
r
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. /XT‘G1
—L—D,
N
Yi—G,
—-D-arylene-Gy;

— -Dy-arylene-alkylene-Gy;
—1 -D,-alkylene-arylene-ailkylene-Gs; and
—L-Ds-alkylene-arylene-G;;

R, is selected from the group consisting of:

a),

b)
c)
d)
e)
f)
g)
h)
)
i)
k)
D

—alkyl;

—1-Dy-H;

—-Dy-alkyl;

1 -Dy-aryl;

— -Dy-heteroaryl ;' _
-L-D,-alkylene-héteroary/l;
—L-Dy-cycloalkyl;
—L-Dy-heterpcyclyf;
—L-Ds-arylene-alkyl;

—1 -Dy-alkylene-arylene-alkyl;
1 -Dj-alkylene-aryt; andi
-L-Dy-arylene-aryl,

R, is selected from the group consisting of:

a)
b)
c)
d)
e)
f
g)
h)
i)

)]

k)
D

-hydrogen;

—alkyl;

~L=Dy-H;

—L-D;-alkyl;

—L-Dy-aryl;

—| ~Dy-heteroaryl,
-L-D4-alkylene-heteroary/l;
—L-Dy-cycloalkyl;

-1 -D;-heterocyclyl;
—L-D;-arylene-alkyt;
—1.-D,-alkylene-arylene-alkyl;
—-L-D;-alkylene-aryl; and

m) -L-Ds-arylene-aryl;
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R, and R, are independently selected from the group consisting <of:

a)
b)
c)
d)
e)
f)
g)
h)
i)
)]
k)
)
m)
n)

0)

-hydrogen;

-halo;

—alkyl;

—L-Dy-H;
~1-Dq-alkyl;
—L-Dy-aryl;
—.-Ds-heteroaryi;
~L-Ds-cycloalkyl;
—L-D;-heterocyclyl;

- -Dy-arylene-alkyl;
—1-D;-alkylene-arylene-alkyl;
—L-Ds-alkylene-aryl;
-L-Ds-arylene-arytl:
-L-D,-{(aryl),; and
-L-Ds-(arylene-aikyl);

wherein at.least one of Rs and Ry is not hydrogen; or
Rg and R; may be taken together to form part of a fused carbocywclic, fused aromatic, fused
heteroaromatic, fused cycloalkylaryl, fused arylcycloalkyk, fused heterocyclylarvi,
fused arylheterocyclyl, fused cycloalkylheteroaryl, fused heteroarylcycloalkyl, fused
heterocyclylheteroaryl, or fused heteroarylheterocyclyl risngs, wherein the ring is

optionatly substituted 1-8 times with the group

a)
b)
c)
d)
e)
f
)]
h)
f)
)]
k)
D
m)
n)

-halo;

-nitro

DG4

~L-Ds-alkyl:

—-Dy-aryl;
—1L.-D,-heteroaryl;
_1-Dy-cycloalkyl;

—| -Ds-heterocyclyl;
-L-Dy-arylene-alkyl;
—_-D;-alkylene-arylene-alkyl;
—-L-D;-alkylene-aryl;
—L-Ds-alkylene-Gy;
—_-Dy-heteroarylene-Gy;
—L-Dy-cycloalkylene-Gy;
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o) —L-Ds -heterocyclylene-Gy; and
, /X1_——G1 i
E—*l_—~D2
AN

Yi—G,

Wis S, " or ,
wherein
Rz is .
a) -hydrogen;
b) -halo;
c) -—alkyh;
d) —L-Dy-H;
e) -L-Ds-alkyl;
fy —L-Dq-aryl;
g) -L-Ds-heteroaryl;
h) —L-Ds-cycloalkyi;
i) —L-Ds-heterocyclyl;
j) —L-Ds-arylene-alkyl;
k) —L-Dj-alkylene-arylene-alkyl;
1) —L-Dralkylene—aryl;
m) -L-D-arylene-aryl;
n) -L-Dy~(aryl); or
o) -L-D{arylene-alkyl)z;

K is cycloalkyl, heterocyclyl, aryl, hetefoaryl, fused cycloalkylaryl, arylcycloalkyl, fused
heterocyclylaryl, fused arylheterocyclyl, fused cycloalkylheteroaryl, fused
heteroarylcycloalkyl, fused heterocyclylheteroaryl, or fused heteroarytheterocyclyl,
wherein K may be optionally substituted 1-3 times with a group selected from t:he

group consisting of: halo, nitro, and Ra;

G, is selected from the group consisting of: —~CN, ~SO3H, -P(O)OH)., -P(0O)(O-alkyl(OH), —
CO,H, -COz-alkyl, -C(ONHS(O)-alkyl, -C(O)NHS(O),-aryl, -C(O)NHS(O)2-
heteteroaryl, -C(O)NHS(O).-alkylene-aryl, -C(O)NHS(O).-arylene-atkyl; -
C(O)NHS(O)z—alkylene-heteteroaryl, -S(0),NHC(O)-alkyl, -S(0),NHC(O)-aryl, -
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S(O),NHC(O)-heteteroaryl, -S(0),NHC(O)-alkylene-aryl, -S(0).NHC(O)-alkylene-
hetetercaryl, -NHC(O)NH-SO,-alkyl, an acidlisostere,

(R

er R1o Rr
SN i N
&7 Ry, y/L,C, Rio
N\R N
10 Rus or -NRoR11 ;

G, iss selected from the group consisting of:
a) hydrogen
b) —alkylene;
c) —L-D-H;
d) -L-Dj-alkyl;
e) —L-Ds-aryl;
f) -L-Dj-heteroaryl;
.g) —L-Dy-cycloalkyl;
h) ~L-Dy-heterocyclyt;
iy —L-Dy-arylene-alkyl,
j) -L-Ds-akylene-arylene-alkyl;
k) -L-Ds-alkylene-aryl; and
) -lL-D¢-arylene-aryi;

L is'a direct bond, alkylene, alkenylene, alkynylene, ar arylene;

Dy is selected from the group consisting of: a direct bond, —CHo-, -O-, -N(Rs)-, -C(O)-, -
CON(Rs)-, -CON(Rg)SO4-, -N(Rs)C(O)-, -N(Rs JCON(Rs)- ) <N(Rg)C(0)O-,
-OC(OIN(Rs)-, -N(Rg)SO;-, ~-SO-N(Rs)-, -C(O)~0-, -0-C(O)-, -S-, -S(0)-, -S{(Oy})-, or

“N(Rs)SO:N(Ro)-, -N=N-, and -N(Re}-N(Rs)-;

D, is N, alkylyne, or alkenyiyne;

X4 and Y; are independently selected from the group consisting of: a direct bond, alkylene,
arylene, heteroarylene, cycloalkylene, heterocyclylene, arylene-alkylene, atkylene-

arylene-alkylene, and alkylene-aryl;
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Rg and Ry are inde pendently selected from the group consisting of: -hydrogen, -atkyl, -any/, -

arylene-alky/, -alkylene-aryl, and -alkylene-arylene-alkyl,

R, and Ry, are ind ependently selected from the group consisting of: hydrogen, -alkyl, -L.—Ds-
alkyl, -L- D 4-aryl, -C(O)-alkyl, -C(O}-aryl, -SOz-alkyl, and -SOz-aryl, or

Ricand Ry may bex taken together to form a ring having the formuia ~(CH2)m-J~(CHz)
bonded to the niirogen atqm to which Rio and Ry, are attached, wherein m and n &re
0,1, 2, or 3. and J is selected from the group consisting of —CHg-, -O-, -8, -S(02)- -
C(0)-, -COMN(H)-, -NHC(O)-, -NHCON(H)-, —NHSOQ—, -SO,N(H)-, -C(0)-0-, -0-C(O)-,

-NHSO,NH—,
Rys
oﬁ/R12 OYORW OS/RQ OZS,N(x-{)R12 OZS,N-R,z
2] i ]
—N— + —N— + —N— o N— o —N—
R}3
O NHR,, o) N-R,, R
2
~ Y | H oH
—IN— -’ —N— v —N— , and —C—"

Ri,-and Rys are indespendently selected from the group consisting of hydrogen, aryl, alkyl,
and alkylene-aryl;

and
wherein the aryt, hesteroaryl, heterocyclyl; cycloalkyl, and/or alkyl-group(s) in Rz - Ry3,and

Rz, Gy, Gz, L, X4, Y74, may be optionally substituted 1-4 times with a substituent group
selected from the geoup consisting of

a) —H;

b) halogen;

c) hydroxyi,

d) cyano©;

e) carbamoyl;

f) -B—akkyl;

g) -B-perhaloalkyl;

h) -B—cyscloalkyt;

i) -B-hesterocyclyl;

) -B-ary;

k) -B-hexteroaryl;

I} -B-allxylene-heteroaryl;

m) -B-allkkylene-aryl;

n) -B-arylene-alkyi;
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o) -B-perhaloalkyi;

p) -B-cycloalkylene-T-Ry,;

q) -B-alkylene-N-R;; Rys;

r) -B-cycloalkylene-alkyl; and
s) -B-alkylene-cycloalkyl;
wherein

B and T are independently selected from the growp consisting of: direct bond,
alkylene, -CHy-, -O-, -N(H), -S-, SO; -, -CON(H)—, -NHC(O)-, -NHCON(H)-, -
NHSO,-, -SO,N(H)-, -C(0)-0-, -NHS0,NH, -O—-5(0),-, and -O-C(O)-,
wherein
R.4 and Ry5 are independently selected from  the group consisting of:
hydrogen, heteroaryl, cycloalkyl, heterocycl yl, aryl, alkyl, -alkylene-
aryl, -alkylene-heteroaryl, and -alkylene-O -aryi; or
Ri4 and R,s may be taken together to form aa ring having the formula -
(CH2)q~J-(CH_2)- bonded to the nitrogen aton to which R;. and Rys are
attached wherein q and r are independently” equalto 1, 2, 3, or 4; J
comprises a direct bond, -CHj-,-O-,-S, -S(0,)-, -C(Q)-, -CON(H)-,-
NHC(O)-, -NHCON(H)-, -NHSO,-, -SO,N(H)-, -C(O)-O-, -O-C(O)-, -

NHSO,NH-,
R
17
o%rR17 o%]/OR17 oz?ﬁ” OZS,N(H)RW OZS,N-R,8
| 1
—N— ¢ —N— + —N— , —N— = N
—N— ’ —N— ‘ or —N—

Rz and R,s are independently selected froom the group consisting of:
hydrogen, cycloalkyl, heterocyclyl, aryl, beteroaryl, alkyl, -alkyene-
heteroaryl, or-alkylene-aryl;

or a pharmaceutically acceptable salt, prodrug, or solvate thmereof for use in a method of

treatment.

38. The compound of claim 37 for use in a method Of treatment of an obesity-
related disorder, wherein said compound is administered in a therapeutically effective

amount.
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39. The compound of claim 38, wherein the obesity-related .disorder is selected
from the group consisting of : dyslipidemia, hypertriglyceridemia, hypertension, diabetes,
Syndrome X, atherosclerotic disease, cardiovascular disease, cerebrovascular disease,
peripheral vessel disease, cholesterol galistones, cancer, menstrual abnormalities, infertility,
polycystic ovaries, osteoarthritis, and sleep apnea.

40. The compound of claim 37 for use in a method of treatment of an obesity-
related disorder, wherein said compound is administered in combination with one or more
hypoglycemic agents.

41.  The compound of claim 37 for use in a method of treatment of an obesity-
related disorder, wherein said compound is administered in combination with one or more
agents that modulate digestion and/or metabolism.

42, The compound of claim 41, wherein the agent that modulates digestion and/or
metabolism is selected from the group consisting of agents that modulate thermogenesis,
lipolysis, gut motility, fat absorption, and satiety.

43. The compound of claim 37 for use in a method of treatment of an obesity-
related disorder, wherein said compound is administered in combination with one or more
agents selected from the group consisting of HMG CoA reductase inhibitor, bile acid binding

agent, fibric acid derivative, and agent that regulates hypertension.

44, The compound of claim 37 for use in a method of treatment of a disorder,
wherein said compound is administered in a therapeutically effective amount and the disorder
is selected from the group consisting of female sexual disfunction, male sexual disfunction,

and erectile disfunction.

45, The compound of claim 37 for use in a method of treatment, wherein said
compound is administered in a therapeutically effective amount and in combination with one
or more agents selected from the group consisting of antiobesity agents, feeding behavior
modifying agents, a-MSH, a -MSH mimetics, or a -MSH derived peptides, MC-4R agonists or
partial agonists, MC-3R agonists, glucokinase activators, PPAR- b agonists, PPAR-a/
PPAR-y agonists, PPAR- a /PPAR-y/PPAR-5 agonists, PPAR-y/PPAR- & agonists, and

agents useful in treatment of male and/or female sexual disfunction.

46. The compound of claim 37 for use in a method of treatment, wherein said
compound is administered in a therapeutically effective amount and wherein said
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therapeutically effective amount is sufficient to induce weight loss in the subject.
47. The compound of claim 37 for use in a metho d of treatment, wherein said
compound is administered in a therapeutically effective amou nt and wherein said

therapeutically effective amount is sufficient to prevent weighat gain in the subject.

48. The compound of claim 37 for use in a methcd of melanacortin receptor
modulation, wherein said compound is administered in a theraapeutically effective amount.

49. The compound of claim 48, wherein said thesrapeutically effective amount is
an amount that enhances the downstream effects of agonis -t binding to a melanocortin

receptor in the subject.

50. The compound of claim 48, wherein said com pound inhibits the function of
AgRP on MC-4R.

51. The compound of claim 48, wherein said commpound inhibits the function of
AgRP on MC-3R.

52. Use of a compound of Formula (1),

R W
6;@1(%)”\ —A
R7 N
1)

wherein
mis 0,1, 0r 2,

A is selected from the group consisting of:
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) —N—R; —C—R, —N—-H —CH,—Ry
A A
0O O @)
—C—N—R, —!—N—H ——N——Ic,l—R2 —N-—Icl—R:,
Lo L, 4, L
—S0,—N—R; ~—S0,—N—H —ril-—so2 R, ITJ—SOZ—R3
f|?4 *I?s R4 R2 .
O O
—N—ICl—R3 —N—S0,—R; ——lc‘—g——Rz ——C—CH,-R;
| I | and
H ' H ‘ R, '
; and
) -K;
R: is selected from the group consisting of:
a) -L-D,-Gy;
b) —-L-D;-alkyl;
c) —L-Di-aryl;
d) —L-D-heteroaryl;
e) —L-D;-cycloalkyl;
f) -L-D,-heterocyclyl;
g) —L-D;-arylene-alkyl,
h) —-L-D,-alkylene-arylene-alkyl;
i) —L-Dy-alkylene-aryl,
j) -L-Ds-alkylene-Gy;
k) -L-D;-heteroarylene-G;;
I) -L-D,-cycloalkylene-Gy;
m) —-L-D,-heterocyclylene-Gy;
: /)(1——(31
:—L—Dz\
) Y Ce
0) —L-Ds-arylene-Gy;
p) —L-D;-arylene-alkylene-Gy;
q) -L-Ds-alkylene-arylene-alkylene-G;; and
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r

—L-D;-alkylene-arylene-Gy;

R; is selected from the group consisting of:

a)
b)
c)
d)
e)
f)
9)
h)
i)
i
k)
)

—alkyl;

—-L-D;-H;

—L-D;-alkyl;

—L-Dy-aryl;
—L-D,-heteroaryl;
-L-D,-alkylene-heteroaryl;
—L-D,-cycloalkyl;
—L-D,-heterocyclyl;
—L-Dy-arylene-alkyl;
—L-D;-alkylene-arylene-alkyl;
—L-D-alkylene-aryl; and
-L-Ds-arylene-aryl;

R, is selected from the group consisting of:

a)
b)
c)
d)
e)
f)

9)
h)
i)

i

Rs and R; are independently selected from the group consisting of:

a)
b)
c)
d)
e)
f)

-hydrogen;

—alkyl;

—L-Dq-H;

—L-Dy-alkyl;

—L-Ds-aryl;
—L-D,-heteroaryl;
-L-D;-alkylene-heteroaryl,
—L-D;-cycloalkyl;
—L-D;-heterocyclyl;
—L-D;-arylene-alkyl;
—L-D;-alkylene-arylene-alkyl;
—L-D;-alkylene-aryl; and
-L-D;-arylene-aryl;

-hydrogen;
-halo;
—alkyl;
—L-Dy-H;
—L-D,-alkyl;
—L-Ds-aryl,
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g) -L-Ds-heteroaryl,

h) —L-D,-cycioalkyl,

iy -L-Ds-heterocyclyl;

j) -L-Ds-arylene-alkyl;

k) -L-D,-alkylene-arylene-alkyl;
) -L-D,-alkylene-aryl;

m) -L-Ds-arylene-aryl;

n) -L-D,-(aryl),; and

0) -L-D,-(arylene-alkyl),;

PCT/US 2005/013386

wherein at least one of Rg and Ry is not hydrogen; or

Res and R; may be taken together to form part of a fused carbocyclic, fused aromatic,

fused heteroaromatic, fused cycloalkylaryl, fused arylcycloalkyl, fus ed

heterocyclylaryl, fused arylheterocyclyl, fused cycloalkylheteroaryl, fused

heteroarylcycloalkyl, fused heterocyclylheteroaryl, or fused heteroa rylheterocycly!

rings, wherein the ring is optionally substituted 1-8 times with the group

a) -halo;

b) -nitro

c) -L-Ds-G;
d) -L-Ds-alkyl:
e) —L-Dy-aryil;

f) -L-D;-heteroaryl;

g) —L-Ds-cycloalkyl,

h) —L-Ds-heterocyclyl;

i) —L-Ds-arylene-alkyl;

i) —L-Ds-alkylene-arylene-alkyl,
k) —L-Ds-alkylene-aryl;

) -L-D,-alkylene-Gq;

m) —L-D,-heteroarylene-Gy;

n) -L-D,-cycloalkylene-Gy;

o) —L-D,s-heterocyclylene-G;; and

/XT—G1
- —D
2\
) Y G,
N'_‘N R20
SN TN
Wis S, - ,or ;
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wherein
Rzo is

a) -hydroger;

b) -halo;

c) -—alkyl,

d) -L-Ds-H;

e) -L-Di-alky/l;
f) -L-Di-aryl;

g) -L-Di-heteroaryl,

h) —L-Ds-cycloalkyl;

iy -L-Ds-heterocyclyl;

i) —L-Ds-aryl ene-alkyl,

k) —L-Ds-alkylene-arylene-alkyl;
) -L-Ds-alkylene-aryl;

m) -L-Dy-arylene-aryl;

n) -L-Do-(aryl),; or

0) -L-D,-(aryl ene-alkyl),;

K is cycloalkyl, heterocyclyl, aryl, heteroaryi, fused cycloalkylar-yl, arylcycloalkyl, fused
heterocyclylaryl, fused arylheterocyclyl, fused cycloalky-lheteroaryl, fused
heteroarylcycloalkyl, fuse d heterocyclylheteroaryl, or fussed
heteroarylheterocyclyl, wherein K may be optionally sulostituted 1-3 times with a
group selected from the group consisting of: halo, nitro, and R;;

G, is selected from the group corsisting of: —CN, -SO3H, -P(O )(OH),, -P(O)(O-
alkyl)(OH), —CO;H, -CO; -alkyl, -C(O)NHS(O),-alkyl, -C (O)NHS(O),-aryl, -
C(O)NHS(O).-heteteroany/l, -C(O)NHS(O),-alkylene-aryli, -C(O)NHS(Q),-arylene-
alkyl; -C{O)NHS(O),-alkyrlene-heteteroaryl, -S(O),NHC(O)-alkyl, -S(O),NHC(O)-
aryl, -S(0).NHC(O)-heteteroaryi, -S(O),NHC(O)-alkylerx e-aryl, -S(O),NHC(O)-
alkylene-heteteroaryl, -NHC(O)NH-SOz-alkyl, an acid is ©stere,

Ri1 R?O RI 1
"’\ /N\ ,N\
ﬁ R1U VLﬁ RIO
N N
Rio , R or -NRyR1;

G, is selected from the group corusisting of:

a) hydrogen

177 AMENNDED: 18 OCTOBER 2007



WO 2005/103022 PC T/US 2005/013386

b) -—alkylene;
c) -L-D;-H;

d) -L-Dy,-alkyl;
e) —L-Dy-aryl;

f) —L-Dy-heteroaryl;

g) —L-D,-cycloalkyl;

h) -L-D;-heterocyclyi;

i) —L-Ds-arylene-alkyl,

j) —L-Ds-alkylene-arylene-alkyl;
k) -L-D;-alkylene-aryl; and

) -L-Ds-arylene-aryl;

L is a direct bond, alkylene, alkenylene, alkynylene, or arylene;

D, is selected from the group consisting of: a direct bond, -CHp-, -O-, -N(Rg)-, -C(O)-, -
CON(Rg)-, -CON(Rg)SO,-, -N(Rg)C(O)-, -N(Rg)CON(Rs)-, -N(R 5)C(O)O-,
-OC(O)N(Rs)-, -N(R5)SO,-, -SO;N(Rs)-, -C(Q)-0O-, -O-C(0O)-, -S-, -S(O)-, -S(05)-,
or -N(Rg)SO,N(Rg)-, -N=N-, and -N(Rg)-N(Rg)- ;

D is N, alkylyne, or alkenylyne;

X, and Y, are independently selected from the group consisting of: a direct bond,
alkylene, arylene, heteroarylene, cycloalkylene, heterocyclylen e, arylene-

alkylene, alkylene-arylene-alkylene, and alkylene-aryl;

Rs and Ry are independently selected from the group consisting of: -hysdrogen, -alkyl, -

aryl, -arylene-alkyl, -alkylene-aryl, and -alkylene-arylene-aikyi,

R, and R, are independently selected from the group consisting of: hydrogen, -alkyl, -
L-D;-alkyl, -L- Dy-aryl, -C(Q)-alkyl, -C(O)-aryl, -SO-alkyl, and -SO-aryl, or

Ricand R,; may be taken together to form a ring having the formula -(€CHz)n-J-(CHz)a-
bonded to the nitrogen atorm to which Ry and R,y are attached . wherein m and n
are 0, 1, 2, or 3, and J is selected from the group consisting of -CH,-, -O-, -S-, -
S(0y)-, -C(0O)-, -CON(H)-, -NHC(O)-, -NHCON(H)-, -NHSO,-, - SON(H)-, -C(O)-
0-, -0-C(0)-, -NHSO;NH-,
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O._ R OR ] _N(H)R _N-R
ﬁ" 12 OY 12 OZSI 12 025 ( ) 12 O2Sl 12
_N— , —N—  —N— —N— v —N—
Rys
Os NHR,, O~ N-R,, R
12
e Y | H, OH
—N-— ' —N— v —MN— , and —C—'

R, and R,z are independently selected from the group consisting of hydrogen, aryl,
alkkyl, and alkylene-aryl;
and
wherein thes aryl, heteroaryl, heterocyclyl, cycloalkyl, and/or alkyl group(s)in R;- Rz
and Ry, G 4, Gy, L, X4, Y4, may be optionally substitu ted 1-4 times with a substituent
group sele cted from the group consisting of
a) —H;
b) halogen;
¢) hydroxyl;
d) cyano;
g) carbamoyl;
f) -B-alkyl;
g) -B-perhaloalkyl,
h) -B-cycloalkyl,
iy -B-heterocyclyt;
) -B-anyl;
k) -B-heteroaryl;
1) -B-alkylene-heteroaryl,
m) -B-alkylene-aryi;
} -B-arylene-alkyl;
o) -B-perhaloalkyl;
) -B-cycloalkylene-T-Ry4;
) -B-alkylene-N-R;4R;s;
r) -B-cycloalkylene-alkyl; and
s) -B-alkylene-cycloalkyl;

wrherein
B and T are independently selected from the group consisting of: direct
bond, alkylene, -CHy-, -O-, -N(H), -S-, SO,-, -CON(H)-, -NHC(O)-, -
NHCON(H)-, -NHSO_-, -SO;N(H)-, -C(O)-O-, -NHSO:NH, -O-S(O),-,
and -O-C(O)-;
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wherein
R;4 and Rys are independ ently selected from the group consisting
of: hydrogen, heteroaryl, «ycloalkyl, heterocyclyl, aryl, alkyl, -
alkylene-aryl, -alkylene-hesteroaryl, and -alkylene-O-aryl; or
R4 and Rys may be takernw together to form a ring having t he
formula -(CH_)e-J-(CH;)— bonded to the nitrogen atom to which
R,s and R;s are attached wherein q and r are independerutly equal
to 1, 2, 3, or 4, J comprises a direct bond, -CH,-, -O-, -S-_ -S(02)-,
-C(0)-, -CON(H)-, -NHCO)-, -NHCON(H)-, -NHSO,-, -S€,N(H)-,
-C(0)-0-, -O-C(0O)-, -NHSO,NH-,

Ry
R N-R
Oﬁ’R'I? OYOR17 Ozls/ 17 Ozs/N(H)R17 OZIS 18
_N_ ) _N— __M__ __—_N_._ k) _M —_—
R}7
OYNHR” 0 N Rig R,,
h o
—N— B —N , or —N—

Ri7 and R;s are independe ntly selected from the group corsisting
of: hydrogen, cycloalkyl, hesterocyclyl, aryl, heteroaryl, alky ¥, -
alkyene-heteroaryl, or —alk ylene-aryl;

or a pharmaceutically acceptable salt, pprodrug, or solvate thereof in the
manufacture of a medicament for use in metho ds of treatment.

53. The use of claim 52, for treating an obesity-related disorder and wherein
the compound of Formula (1) is administered in a therapeutically effective amouunt.

54. The use of claim 53, wherein the obesity-related disorder is sele cted from
the group consisting of: dyslipidemia, hypertrig lyceridemia, hypertension, diabestes,
Syndrome X, atherosclerotic disease, cardiova scular disease, cerebrovascular disease,
peripheral vessel disease, cholesterol gallstones, cancer, menstrual abnormali-ties,
infertility, polycystic ovaries, osteoarthritis, and sleep apnea.

55. The use of claim 52, for treating an obesity-related disorder and wherein
the medicament is administered in combinatior with one or more hypoglycemic agents,
56. The use of claim 52, for treating an obesity-related disorder and wherein
the medicament is administered in combinatior with one or more agents that nmodulate

digestion and/or metabolism.
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57. The use of claim 56, wherein the agent that modulates digestion and/or
metabolism is selected from the group consisting of agents that modulate
thermogenesis, lipolysis, gut motility, fat abscrption, and satiety.

58. The use of claim 52, for treatimg an obesity-related disorder and \wherein
the medi cament is administered in combinati on with one or more agents selected from
the groupo consisting of HMG CoA reductase inhibitor, bile acid binding agent, fikoric acid
derivative, and agent that regulates hyperterysion.

5%C. The use of claim 52, wherein the medicament is administered in a
therapeutically effective amount and the disorder is selected from the group cormsisting
of female sexual disfunction, male sexual disfunction, and erectile disfunction.

6 0. The use of claim 52, wherein the medicament is administered in a
therapeutically effective amount and in combination with cne or more agents sezlected
from the group consisting of antiobesity agents, feeding behavior modifying agents, a-
MSH, a —MSH mimetics, or a-MSH derived peptides, MC-4R agonists or partiall
agonists , MC-3R agonists, glucokinase activators, PPAR-5 agonists, PPAR-a /IPPAR-y
agonists , PPAR-a /PPAR-y /PPAR-3 agonists, PPAR-y /PPAR-5 agonists, and agents
useful in treatment of male and/or female se xual disfunction.

61. The use of claim 52, wherein the medicament is administered in a
therapeutically effective amount and wherein said therapeutically effective amo-unt is
sufficierst to induce weight loss in the subject.

652, The use of claim 52, wherein the medicament is administered in a
therapeutically effective amount and wherein said therapeutically effective amaunt is
sufficierst to prevent weight gain in the subject.

a3. The use of claim 52, for mela nocortin receptor modulation, wher-ein the
medicarment is administered in a therapeutically effective amount.

4. The use of claim 63, wherein said therapeutically effective amouwint is an
amount that enhances the downstream effe cts of agonist binding to a melanoc ortin
receptor in the subject.

65. The use of claim 63, wherein the medicament inhibits the functicon of
AgRP on MC-4R.
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66. The use of claim 63, wherein the medicament inhibits the functiory of
AgRP on MC -3R.

67. The compound of Formula (1) in claim 1, other than the compounds of
claim 22, as sspecifically described herein.

68. The compound 3-{[4-(4-isopropyl-phenyl )-thiazol-2-yl]-thiophen-2-
ylmethyl-amimo}-propionic acid, or a pharmaceutically e cceptable salt or solvate

thereof.

69. The compound of claim 68, wherein the <ompound is 3-{[4-(4-
isopropyl-phe nyl)-thiazol-2-yl]-thiophen-2-ylmethyl-amiro}-propionic acid, or a
pharmaceutically acceptable salt thereof.

70. The compound of claim 68, wherein 3-{[<3-(4-isopropyl-phenyl)-thizazol-
2-yl)-thiophen -2-ylmethyl-amino}-propionic acid is in the= form of an hydrochloric zacid

salt or a sodium salt.

71. The compound 3-{[4-(4-isobutyl-phenyl)-thiazol-2-yl]-thiophen-2-
ylmethyl-amireo}-propionic acid, or a pharmaceutically a <ceptable salt or solvate

thereof.

72. The compound of claim 71, wherein the ccompound is 3-{[4-(4-isob wtyl-
phenyl)-thiazol-2-yl]-thiophen-2-ylmethyl-amino}-propioric acid, or a pharmaceuti <ally

acceptable salt thereof.

73. The compound of claim 71, wherein 3-{[4--(4-isobutyl-phenyl)-thiazol-2-
yl]-thiophen-2—-ylmethyl-amino}-propionic acid is in the form of an hydrochloric acic

salt or a sodium salt.

74. The compound 2-({[4-(4-isopropyl-phenyl )-thiazol-2-yl]-thiophen-2-
ylmethyl-amin o}-methyl)-benzoic acid, or a pharmaceuti cally acceptable salt or

solvate thereof.

75. The compound of claim 74, wherein the ccompound is 2-({[4-(4-
isopropyl-phemnyl)-thiazol-2-yl}-thiophen-2-ylmethyl-amin«}-methyi)-benzoic acid, or a
pharmaceutically acceptable salt thereof.
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.
76. The compound of claim 74, wherein 2-({[4-(4-isopropyl-phenyl) —thiazol-
2-yl)-thiophen-2-ylmethyl-amino}-methyl)-benzoic acid is in the form of an
hydrochloric acid salt or a sodium salt.

77. A pharmaceutical composition comprising the compound of claaim 68,

or a pharmaceutically acceptable salt or solvate thereof.

78. A pharmaceutical composition comprising the compound of claim 68,

or a pharmaceutically acceptable salt thereof.

79. A pharmaceutical composition comprising the compound of claim 68,
wherein 3-{[4-(4-isopropyl-phenyl)-thiazol-2-yl]-thiophen-2-ylmethyl-amino}-pr-opionic
acid is in the form of an hydrochloric acid salt or a sodium sait.

80. A pharmaceutical composition comprising the compound of claim 71,
or a pharmaceutically acceptable salt or solvate thereof.

81. A pharmaceutical composition comprising the compound of ciaim 71,

or a pharmaceutically acceptable salt thereof.

82. A pharmaceutical composition comprising the compound of claim 71,
wherein 3-{[4-(4-isobutyl-phenyl)-thiazol-2-yl]-thiophen-2-ylmethyl-amino}-propionic

acid is in the form of an hydrochloric acid salt or a sodium salt.

83. A pharmaceutical composition comprising the compound of claim 74,

or a pharmaceutically acceptable salt or solvate thereof.

84. A pharmaceutical composition comprising the compound of ¢l aim 74,

or a pharmaceutically acceptable salt thereof.

85. A pharmaceutical composition comprising the compound of cl aim 74,
wherein 2-({[4-(4-isopropyl-phenyl)-thiazol-2-yl]-thiophen-2-yimethyl-amino}- emethyl)-
benzoic acid is in the form of an hydrochloric acid salit or a sodium salt.

183

Amended sheet: 18 October 2007
Amended sheet: 18 Jan uary 2008




	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DRAWINGS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS
	Page 14 - DRAWINGS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - DRAWINGS
	Page 51 - DRAWINGS
	Page 52 - DRAWINGS
	Page 53 - DRAWINGS
	Page 54 - DRAWINGS
	Page 55 - DRAWINGS
	Page 56 - DRAWINGS
	Page 57 - DRAWINGS
	Page 58 - DRAWINGS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS
	Page 69 - DRAWINGS
	Page 70 - DRAWINGS
	Page 71 - DRAWINGS
	Page 72 - DRAWINGS
	Page 73 - DRAWINGS
	Page 74 - DRAWINGS
	Page 75 - DRAWINGS
	Page 76 - DRAWINGS
	Page 77 - DRAWINGS
	Page 78 - DRAWINGS
	Page 79 - DRAWINGS
	Page 80 - DRAWINGS
	Page 81 - DRAWINGS
	Page 82 - DRAWINGS
	Page 83 - DRAWINGS
	Page 84 - DRAWINGS
	Page 85 - DRAWINGS
	Page 86 - DRAWINGS
	Page 87 - DRAWINGS
	Page 88 - DRAWINGS
	Page 89 - DRAWINGS
	Page 90 - DRAWINGS
	Page 91 - DRAWINGS
	Page 92 - DRAWINGS
	Page 93 - DRAWINGS
	Page 94 - DRAWINGS
	Page 95 - DRAWINGS
	Page 96 - DRAWINGS
	Page 97 - DRAWINGS
	Page 98 - DRAWINGS
	Page 99 - DRAWINGS
	Page 100 - DRAWINGS
	Page 101 - DRAWINGS
	Page 102 - DRAWINGS
	Page 103 - DRAWINGS
	Page 104 - DRAWINGS
	Page 105 - DRAWINGS
	Page 106 - DRAWINGS
	Page 107 - DRAWINGS
	Page 108 - DRAWINGS
	Page 109 - DRAWINGS
	Page 110 - DRAWINGS
	Page 111 - DRAWINGS
	Page 112 - DRAWINGS
	Page 113 - DRAWINGS
	Page 114 - DRAWINGS
	Page 115 - DRAWINGS
	Page 116 - DRAWINGS
	Page 117 - DRAWINGS
	Page 118 - DRAWINGS
	Page 119 - DRAWINGS
	Page 120 - DRAWINGS
	Page 121 - DRAWINGS
	Page 122 - DRAWINGS
	Page 123 - DRAWINGS
	Page 124 - DRAWINGS
	Page 125 - DRAWINGS
	Page 126 - DRAWINGS
	Page 127 - DRAWINGS
	Page 128 - DRAWINGS
	Page 129 - DRAWINGS
	Page 130 - DRAWINGS
	Page 131 - DRAWINGS
	Page 132 - DRAWINGS
	Page 133 - DRAWINGS
	Page 134 - DRAWINGS
	Page 135 - DRAWINGS
	Page 136 - DRAWINGS
	Page 137 - DRAWINGS
	Page 138 - DRAWINGS
	Page 139 - DRAWINGS
	Page 140 - DRAWINGS
	Page 141 - DRAWINGS
	Page 142 - DRAWINGS
	Page 143 - DRAWINGS
	Page 144 - DRAWINGS
	Page 145 - CLAIMS
	Page 146 - CLAIMS
	Page 147 - CLAIMS
	Page 148 - CLAIMS
	Page 149 - CLAIMS
	Page 150 - CLAIMS
	Page 151 - CLAIMS
	Page 152 - CLAIMS
	Page 153 - CLAIMS
	Page 154 - CLAIMS
	Page 155 - CLAIMS
	Page 156 - CLAIMS
	Page 157 - CLAIMS
	Page 158 - CLAIMS
	Page 159 - CLAIMS
	Page 160 - CLAIMS
	Page 161 - CLAIMS
	Page 162 - CLAIMS
	Page 163 - CLAIMS
	Page 164 - CLAIMS
	Page 165 - CLAIMS
	Page 166 - CLAIMS
	Page 167 - CLAIMS
	Page 168 - CLAIMS
	Page 169 - CLAIMS
	Page 170 - CLAIMS
	Page 171 - CLAIMS
	Page 172 - CLAIMS
	Page 173 - CLAIMS
	Page 174 - CLAIMS
	Page 175 - CLAIMS
	Page 176 - CLAIMS
	Page 177 - CLAIMS
	Page 178 - CLAIMS
	Page 179 - CLAIMS
	Page 180 - CLAIMS
	Page 181 - CLAIMS
	Page 182 - CLAIMS
	Page 183 - CLAIMS
	Page 184 - CLAIMS
	Page 185 - CLAIMS
	Page 186 - CLAIMS

