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CCRY INHIBITORS AND METHODS OF USE THEREOF
ABSTRACT OF THE DISCLOSURE

The invention relates to compounds represented by Structural Formula |,

which can bind to CCR9 receptors and block the binding of a ligand (e.g., TECK) to the
receptors. The invention also relates to a method of inhibiting a function of CCR9, and to
the use compounds represented by Structural Formula I in research, therapeutic,

prophylactic and diagnostic methods.



CA 02784937 2012-08-01

]
CCR9 INHIBITORS AND METHODS OF USE THEREOF

BACKGROUND OF THE INVENTION

[0002] Chemokines are a large and growing family of nearly forty 6-14 kD (non-
glycosylated) heparin binding proteins that mediate a wide range of biological functions
(Taub, D.D. and Openheim, J.J., Ther. Immunol., 1:229-246 (1994)). The chemokines can be
divided into families based on the position of four cystemne residues that form two disulfide
bonds (Kelner, G.S., et al., Science, 266:12395-1399 (1994),; Bazan, J.¥., et al., Nature,
385:640-644 (1997); Pin, Y., et al., Nature, 385:611-617 (1997)). Chemokine receptors can
also be divided into families based on the type of chemokine they bind, although, no clear
structural differences have been identified that distinguish the receptor sub-families (Mackay,
C.R.,J. Exp.Med., 184:799-802 (1996)).

[0003] Chemokines play a vital role in leukocyte adhesion and extravasation. For

example, in various in vitro assays, chemokines can induce the chemotaxis or transendothelial

e

m1

pration of leukocytes (Taub, D.D. and Openheim, J.J., Ther. Immunol., 1:229-246 (1994)),

.

while in vivo injection (Taub, D.D., et al, J. Clin. Invest., 97:1931-1941 (1996)) or over-
expression of chemokines (Fueﬁtes, M.E. et al., J. Immunol., 155:5769-5776 (1995)) can

result in leukocyte accumulation at the site of chemokine 1njection or expression.

Antagonists of chemokines can prevent leukocyte trafficking (Bargatze, R.I. and Butcher,
E.C., J. Exp. Med., 178:367-372 (1993)) and may have beneficial effects on acute and chronic
inflammation (Sekido, N., et al., Nature, 365:654-657 (1993); Karpus, W, et al., J

Immunol., 155:5003-5010 (1995)). Chemokines have also been reported to modulate
angiogenesis (Gupta, S.K., et al., Proc. Natl. Acad. Sci. USA, 92:7799-7803 (1995)),
hematopoiesis (Taub, D.D. and Openheim, J.J., Ther. Immunol., 1:229-246 (1994)) as well as
T lymphocyte activation (Zhou, Z., et al., J. Immunol. 151:4333-4341 (1993); Taub, D.D., et ‘
al., J. Immunol., 156:2095-2103 (1996)). In addition, several chemokine receptors act as co-
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receptors, along with CD4, for entry of M tropic and T tropic HIV-1 (Choe, H., et al., Cell,
85:1135-1148 (1996); Feng, Y., et al., Science, 272:872-877 (1996)).
[0004] Several subsets of CD4 lymphocytes can be defined based on their expression

of various adhesion molecules that are known to effect trafficking to different physiologic
sites (Mackay, C.R., Curr. Opin. Immunol., 5:423-427 (1993)). For example, CLA*"
memory CD4 lymphocytes traffic to the skin (Berg, E.L., et al., Nature, 174(6):1461-1466

(1991)), while CLA™ ¢4B7"" memory CD4 lymphocytes traffic to mucosal sites (Hamman,
A., et al., J. Inmunol., 152:3282-3292 (1994)). Leukocyte adhesion to endothelium 1s
thought to involve several overlapping steps including rolling, activation and arrest. Rolling
leukocytes are exposed to factors expressed at the adhesion site resulting 1n activation of the
leukocyte and up-regulation of integrin-mediated adhesion. As a consequence of such
integrin-mediated interactions, leukocytes arrest on the endothelium (Bargatze, R.F. and
Butcher, E.C., J. Exp. Med., 178:367-372 (1993); Bargatze, R.F., et al., Immunity, 3:99-108
(1995)). Leukocyte activation and up-regulation of integrin molecules occurs via a pertussis

toxin sensitive mechanism that is thought to involve chemokine receptors (Bargatze, R.F. and
Butcher, E.C., J. Exp. Med., 178:367-372 (1993); Campbell, J.J., et al., Science, 279:381-383
(1998)).

10005] Memory CD4" lymphocytes can be grouped based upon the expression of
certain chemokine receptors. For example, CXCR3, CCR2 and CCRS (Qun, S, et al., Eur. J.
Immunol., 26:640-647 (1996); Qin, S., et al., J. Clin. Invest., 101:746-754 (1998); Liao, F., et
al., J. Immunol., 162:186-194 (1999)) are all expressea on subsets of memory CD4
lymphocytes, and certain chemokines act selectively on naive T cells (Adema, G.J., et al.,
Nature, 387:713-717 (1997)). Furthermore, several chemokines which are ligands for such
receptors have been shown to be expressed in inflammatory sites (Gonzalo, J.A., et al., J.
Clin. Invest., 98:2332-2345 (1996)) and in some cases in lymph nodes draining a challenged
site (Tedla, N, et al., J. Immunol., 161:5663-5672 (1998)). In vitro deﬂV§d_ Trl/Ty2
lymphocyte lines have also been shown to differentially express chemokine ;eceétors.
Specifically, Tyl lymphocytes have been shown to selectively express CXCR3 and CCRS,
while Ty2 lymphocytes selectively express CCR4, CCR8 and CCR3 (Bonecchi, R.G., et al,,
J.Exp. Med., 187:129-134 (1998); Sallusto, E.D., et al., J. Exp. Med., 187:875-883 (1998);
Sallusto, F., Science, 277:2005-2007 (1997); Andrew, D.P., et al., J. Immunol 161:5027-5038

(1998); Zingoni, A., et al., J. Immunol., 161:547-555 (1998)). Interestingly, 1n some cases the
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chemokines for these respective chemokine receptors, such as MDC for CCR4 and IP-10 for
CXCR3, are induced b}? cytokines associated with a Ty1/Tu2 environment (Andrew, D.P., et
al., J. Immunol 161 f5027-5038(1998); Luster, A.D., et al., Nature, 315:672-676 (1985)).

SUMMARY OF THE INVENTION

[0006] The present invention relates to compounds represented by Structural Formula

I, and pharmaceutically acceptable salts, solvates, and hydrates of such compounds:

0 O
\S/ R
O
Arz/ \N/
1N
X1 \ Ar1
2
\x3 R
i.
[0007] In Structural Formula 1, Y is C(O), O, S, S(O) or S(O),; X;, X5, and X3 are

each, independenﬂy, N or CR, provided that at least one of X, X5, or X31s CR; R, for each
occurrence, and R; are each, independently, H or a substituent. In preferred embodiments,
the substituents at positions R and R, are each, independently, an aliphatic group, haloalkyl,
aryl, arylalkyl, alkoxy, cycloalkoxy, haloalkoxy, aryloxy, arylalkoxy, alkylthio, halo,'nitro,
cyano, sulonamido, sulfone, sulfoxide, hydroxy, NR;;CO2R», C(ON(R11)2, C(O)R12,
CO,R 12, OC(OIN(R 1), OC(O)R 12, N(R11)2, or NRj;C(O)R12. Ry and Ry are defined further
herein; Rg is H, an aliphatic carbonyl group, or an aliphatic ester; and Ar; and Ax; are each,
independently, a substituted or unsubstituted aryl group or a substituted or unsubstituted
heteroaryl group. Preferably, Ar; is a substituted or unsubstituted phenyl, a substituted or
unsubstituted pyridyl, a substituted or unsubstituted pyrimidinyl, or a substituted or
unsubstituted pyrazinyl. Preferably, Ar; is a substituted or unsubstituted phenyl, or a
substituted or unsubstituted pyridyl. More preferably, Ar;is a substituted phenyl and Ar, 15
substituted pyridyl. Ring A is substituted or unsubstituted.

- {0008] In a preferred embodiment, compounds of the invention are represented by

Structural Formula H:
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10009]) In Structural Formula 11, X*is N, N*-O", or CR; and ring A, ring B, and ring C

are each, independently, substituted or unsubstituted. R 1s H or a substituent. Examples of

substituents for R are defined as in Structural Formula 1.

[00010] In a more preferred embodiment, compounds ot the invention are represented
by Structural Formula I
O O
N\
\NH O
NN X
| A B
/ = X4
Rg
I1I.
[00011] In Structural Formula I, X4 is N, N™-O or CR; ring A, ring B, and ring C are

each, independently, substituted or unsubstituted, and R is H or a substituent. Examples of
substituents for R are defined as in Structural Formula I; and Rg is H or an electron
withdrawing group. Preferably, Rg is a halo, nitro, alkylcarbonyl or trihaloalkyl. More
preferably, Rg 1s Cl, Br or NO..

[00012] In another preferred embodiment, compounds of the invention are represented

by Structural Formula I'V.
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[00013] In Structural Formula IV, Ary, Arp, R{ and Rg are defined as 1n Structural

Formula I; and R;9 and Ry are each, independently, H or a substituent. Examples of
substituents in the Ri9 and Ry positions include an aliphatic group, a haloalkyl group, an ester,

an amide, alkylcarbonyl, a halogen, COOH, NO,, alkoxy, haloalkoxy, CN, amino, and

aminoalkyl.
[00014] In another preferred embodiment, compounds of the invention are represented
by Structural Formula V.
O O
N .
Afg/ \N/ O Rz
Rs
xR X
X : X4
S X3/ Ry Rs =
Ra
V.
(00015} In Structural Formula V, X4 is CR, N or N'-O"; X;, X,, X3, R, and Ar, are

defined as in Structural Formula I; Ry, Ry, R3, R4, Rs, are, independently, H, an aliphatic

eroup, a haloalkyl group, a halo, COOH, NO», or an alkoxy, a haloalkoxy.
100016] In a more preferred embodiment, compounds of the invention are represented

by Structural Formula VL
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O O
N/
| X \NH O
(Rokn | (R1o)m
/ ‘ \ l N j
I = P X4
Rg
VI
[00017] In Structural Férmula V1, X, i1s defined as 1n Structural Formula I; X4 1s

defined as in Structural Formula V; Rg is H or an electron withdrawing group; m and n are
each, independently, 0 or an integer from 1 to 3; each Ry 18, 1ndependently, aliphatic group,
haloalkyl, aryl, arylalkyl, alkoxy, cycloalkoxy, haloalkoxy, aryloxy, arylalkoxy, alkylthio,
halo, nitro, cyano, hydroxy, NR;;CO;R 12, C(O)N(R131)2, C(O)R12, COR 2, OC(O)N(R'H)Z,
OC(O)R 12, N(R11)2, or NR;;C(O)R2; or two adjacent Rg groups taken together with the atoms
to which they are attached form a fused, saturated, unsaturated or partially uvnsaturated 5 to 7
membered ring having O, 1, or 2 heteroatoms selected from N, O, and S; each R 18,
independently, halo, aliphatic group, alkoxy, or haloalkyl; or two adjacent Ry groups taken
together with the atoms to which they are attached form a fused, saturated, unsaturated or
partially unsaturated 5 to 7 membered ring having O, 1 or 2 heteroatoms selected fror_n N, O,

and S; each Ry; is, independently, selected from H or an aliphatic group; and Rj; 1s an

aliphatic group.
100018] In another preferred embodiment, compounds of the invention are represented
by Structural Formula VIIL.
O O
%
S/\\\/ SNH 0O
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100019} In Structural Formula VI, ring B is substituted or unsubstituted; X; is defined
as in Structural Formula I; Rg is defined as in Structural Formula VI; p i1s O or an integer from
1-3; and each Rjj 1s, independently, a halo or a substituted or unsubstituted heteroaryl.

[00020] In another preferred embodiment, compounds of the invention are represented

by Structural Formula VIIL.

o\\ //o

S Re
ATQ/ \N/

100021] In Structural Formula VIL, ring A, Ary, A, X, Ry Rﬁ are defined as 1n
Structural Formula 1; Ri¢9and Rﬁo are defined as in Structural Formula IV; and Y15 S, O,
S(O), or S(O).

[00022] The present invention provides a method of inhibiting a CCR9 receptor by
contacting the receptor with an effective amount of a compound of the present inventtion,
and/or pharmaceutically acceptable salts, solvates and hydrates thereof.

100023] In one embodiment, the invention provides a method of inhibiting CCR9-
mediated homing of leukocytes in a subject by administering to the subject an effective
amount of a compound of the present invention, and/or pharmaceutically acceptable salts,
solvates and hydrates fhereof. In a preferred embodiment, the method inhibits homing of

leukocytes to mucosal tissue.
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[00024] In another embodiment, the invention provides a method of treating a
subject having a disease that is mediated by a CCR9 receptor, such as an inflammatory
disease, for example Celiac’s disease or an inflammatory bowel disease, by administering
to the subject an effective amount of a compound of the present invention, and/or
pharmaceutically acceptable salts, solvates and hydrates thereof.

[00025] The present invention provides a pharmaceutical composition having a
pharmaceutically acceptable carrier and at least one compound of the present invention.
[00026] Chemokines and their associated receptors (e.g., TECK and CCRD9,
respectively) are proinflammatory mediators that promote recruitment and activation of
multiple lineages of leukocytes and lymphocytes. Continuous release of chemokines at
sites of inflammation mediates the ongoing migration of effector cells in chronic
inflammation. CCR9 and its associated chemokine TECK, have been implicated in chronic
inflammatory diseases, such as inflammatory bowel diseases. Small molecule inhibitors
of the interaction between CCR9 and its ligands (e.g., TECK), such as the compounds of
the invention, are useful for inhibiting harmful inflammatory processes triggered by
receptor-ligand interactions and thus are useful for treating diseases mediated by CCRY,

such as chronic inflammatory diseases.

In one aspect, there is provided a compound having the following structural

formula:

n(Rg)“_T

or a pharmaceutically acceptable salt thereof, wherein: Y 1s C=0; Rg 1s halo, nitro,
alkylcarbonyl, or trihaloalkyl; m and n are each, independently, O or an integer from 1 to
3; each Ry is, independently, aliphatic, haloalkyl, aryl, arylalkyl, alkoxy, cycloalkoxy,
haloalkoxy, aryloxy, arylalkoxy, alkylthio, halo, nitro, cyano, hydroxy, NR;;CO;R 2,
C(O)N(R|1)2, C(O)R}2, COz2R 12, OC(O)N(R )2, OC(O)R12, N(Ry1)2, or NR;C(O)R2; or
two adjacent Ry groups taken together with the atoms to which they are attached form a

fused, saturated, unsaturated or partially unsaturated 5 to 7 membered ring having O, 1, or
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2 heteroatoms selected from N, O, and S; wherein each R 1s, independently, selected
from H or an aliphatic group; and R, 1s an aliphatic group; and each R 1s, independently,
halo, aliphatic group, alkoxy, or haloalkyl.

In another aspect, there is provided a pharmaceutical composition

comprising a compound having the following structural formula:

P
X \Am

or a pharmaceutically acceptable salt thereof, wherein: Y 1s C=0, S(O), or S(O),; R® is
halo, nitro, alkylcarbonyl, or trihaloalkyl; Ar; is substituted or unsubstituted phenyl; and
Ar;, 1s a substituted or unsubstituted aryl group or a substituted or unsubstituted heteroaryl
group, and a pharmaceutically acceptable carrier.

In another aspect, there is provided the pharmaceutical composition as

described herein, wherein the compound is represented by the following structural

formula:
0\\3//0
o LY TNH
(R )__T v
Z A A
l i l *(R1O)m

A A

R8

wherein: Y is C=0; Rg is halo, nitro, alkylcarbonyl, or trihaloalkyl; m and n are each,
independently, 0 or an integer from 1 to 3; each Ry is, independently, aliphatic, haloalkyl,
aryl, arylalkyl, alkoxy, cycloalkoxy, haloalkoxy, aryloxy, arylalkoxy, alkylthio, halo, nitro,
cyano, hydroxy, NR{;CO;R;, C(O)N(R 1)z, C(O)R 2, CO2R 2, OC(O)N(R )2, OC(O)R 2,
N(R 1)z, or NR;;C(O)Ry,; or two adjacent Rg groups taken together with the atoms to

which they are attached form a fused, saturated, unsaturated or partially unsaturated 5 to 7
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membered ring having 0, 1, or 2 heteroatoms selected from N, O, and S; wherein each Ry,
1s, independently, selected from H or an aliphatic group; and R is an aliphatic group; and
each R 1s, independently, halo, aliphatic group, alkoxy, or haloalkyl; or two adjacent Ry
groups taken together with the atoms to which they are attached form a fused, saturated,
unsaturated or partially unsaturated 5 to 7 membered ring having 0, 1 or 2 heteroatoms
selected from N, O, and S.

In another aspect, there 1s provided a method of treating an intflammatory
bowel disease 1n a subject in need thereof, comprising administering to the subject an

etfective amount of a compound represented by the following structural formula:

O\\S //O -
AI’Q/ \N/ 6
Y-
X1 \ \AT1
1A
Xz\ e
X; R

or a pharmaceutically acceptable salt thereof, wherein:Y 1s C=0, S(O), or S(O),; X, Xo,
and X3 are each independently CR; R, for each occurrence, and R, are each independently
H, an aliphatic group, haloalkyl, aryl, arylalkyl, alkoxy, cycloalkoxy, haloalkoxy, aryloxy,
arylalkoxy, alkylthio, halo, nitro, cyano, hydroxy, NR;;CO;R 2, C(O)N(R11)2, C(O)R )2,
COsR |2, OC(O)N(R{1)2, OC(O)R 2, N(Rj1)2, or NR{jC(O)R7; wherein Ryy, for each
occurrence is, independently, H or an aliphatic group, and R, 1s an aliphatic group;

Rg 1s H, an aliphatic carbonyl group, or an aliphatic ester;Ar; is substituted or

unsubstituted phenyl; and Ar, is a substituted or unsubstituted aryl group or a substituted

or unsubstituted heteroaryl group.

In another aspect, there is provided the method as described herein, wherein

the compound 1s represented by the following structural formula:

O\\ //O

(Rg)__NS\NH
n “\/ )\/Y
R

R8
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wherein: Y 1s C=0; Rg 1s halo, nitro, alkylcarbonyl, or trihaloalkyl; m and n are each,
independently, 0 or an integer from 1 to 3; each Ry 1s, independently, aliphatic, haloalkyl,
aryl, arylalkyl, alkoxy, cycloalkoxy, haloalkoxy, aryloxy, arylalkoxy, alkylthio, halo, nitro,
cyano, hydroxy, NR{{COsR 2, C(O)N(R )2, C(O)R 2, CO3R 12, OC(O)N(R1)2, OC(O)R 5,
N(R1)2, or NR{{C(O)R,; or two adjacent Rg groups taken together with the atoms to
which they are attached form a fused, saturated, unsaturated or partially unsaturated 5 to 7
membered ring having 0, 1, or 2 heteroatoms selected from N, O, and S; wherein each Ry,
1s, independently, selected tfrom H or an aliphatic group; and R, 1s an aliphatic group; and
each Rjq 1s, independently, halo, aliphatic group, alkoxy, or haloalkyl; or two adjacent Ry
groups taken together with the atoms to which they are attached form a fused, saturated,
unsaturated or partially unsaturated 5 to 7 membered ring having 0, 1 or 2 heteroatoms
selected from N, O, and S.

In another aspect, there are also provided pharmaceutical compositions,

uses and commercial packages comprising the compounds described herein.

DETAILED DESCRIPTION OF THE INVENTION

[00027] The term “aliphatic” as used herein means straight-chain, branched or
cyclic C;-Ci» hydrocarbons which are completely saturated or which contain one or more
units of unsaturation but which are not aromatic. For example, suitable aliphatic groups
include substituted or unsubstituted linear, branched or cyclic alkyl, alkenyl, alkynyl
groups and hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or
(cycloalkyl)alkenyl. The terms “‘alkyl”, “alkoxy”, and ““alkylthio”, used alone or as part ot
a larger moiety includes both straight and branched chains containing one to twelve carbon
atoms. The terms “alkenyl” and alkynyl” used alone or as part of a larger moiety shall
include both straight and branched chains containing two to twelve carbon atoms. The
term “‘cycloalkyl” used alone or as part of a larger moiety shall include cyclic C3-Cy;
hydrocarbons which are completely saturated or which contain one or more units of
unsaturation, but which are not aromatic.

[00028] As used herein, aryl groups are carbocyclic aromatic ring systems (e.g.

phenyl), fused polycyclic aromatic ring systems (e.g. naphthyl and anthracenyl) and

aromatic
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ring systems fused to carbocyclic non-aromatic ring systems (e.g., 1,2,3,4-tetrahydronaphthyl)
having six to about fourteen carbon atoms.
[00029] The terms “haloalkyl”, “haloalkenyl” and “haloalkoxy” means alkyl, alkenyl or

?

alkoxy, as the case may be, substituted with one or more halogen atoms. The term “halogen’

means F, Cl, Bror L

[00030] The term “aryl” used alone or as part of a larger moiety as in “aralkyl”,
“aralkoxy”, or “aryloxyalkyl”, refers to aromatic ring groups having five fo fourteen
members, such as phenyl, benzyl, phenethyl, 1-napthyl, 2-naphthyl, 1-anthracyl and 2-
anthracyl. The term “aryl” also refers to rings that are optionally substituted. The term “aryl”
may be used interchangeably with the term “aryl ring”. “Aryl” also includes fused polycyclic
aromatic ring systems in which an aromatic ning is fused to one or more rings. Examples
include 1-naphthyl, 2-naphthyl, 1-anthracyl and 2-anthracyl. Also included within the scope
of the term “aryl”, as 1t is used herein, is a group in which an aromatic ring is fused to one or
more non-aromatic rings, such as in an indanyl, phepantriidinyl, or tetrahydronaphthyl', where
the radical or point of attachment 1s on the aromatic ring.

(00031} The termn “heteroatom’ means nitrogen, oxygen, or sulfur and includes any
oxidized form of nitrogen and sulfur, and the quaternized form of any basic nitrogen. Also
the term “mtrogen” includes a substitutable nitrogen of a heterocyclic ring. As an example, in
a saturated or partially unsaturated ring having 0-3 heteroatoms selected from oxygen, sulfur
or nitrogen, the nitrogen may be N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or
NR ;g (as in N-substituted pyrrolidinyl). | ‘

[00032] The term “heterocycle”, as used herein includes non-aromatic ring systems

having five to fourteen members, preferably five to ten, in which one or more ring carbons,

preferably one to four, are each replaced by a heteroatom such as N, O, or S. Examples of
heterocyclic rings include 3-1H-benzimidazol-2-one, 3-tetrahydrofuranyl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl, [1,3]-di0xalanyl, [1,3]-
dithiolanyl, [1,3}-dioxanyl, 2-tetrahydrothiophenyl, 3—tetrahydrothi0pheny-l, é-—mérpholinyl, 3-
morpholinyl, 4-morpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 4-thiomorpholinyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrorolidinyl, 1-piperazinyl, 2-piperazinyl, 1-piperidinyl, 2-
piperidinyl, 3-piperidinyl, 4-piperidinyl, 4-thiazolidinyl, diazolonyl, N-substituted diazolonyl,
1-pthalimidinyl, benzoxanyl, benzopyrrolidinyl, benzopiperidinyl, benzoxolanyl,

benzothiolanyl, and benzothianyl. Also included within the scope of the term “heterocycle”,



CA 02784937 2012-08-01

10
as it is used herein, is a group in which a non-aromatic heteroatom-containing ring is fused to
one or more aromatic or non-aromatic rings, such as in an indolinyl, chromanyl,
phenantrhidinyl, or tetrahydroquinolinyl, where the radical or point of attachment is on the
non-aromatic heteroatom-containing ring. The term “heterocycle”, whether saturated or
partially unsaturated, also refers to rings that are optionally substituted.
[00033] The term “heteroaryl”, used alone or as part of a larger moiety as in
“heteroaralkyl” or “heteroarylalkoxy”, refers to heteroaromatic ring groups having five to
fourteen members. Examples of heteroaryl rings include 2-furanyl,' 3-furanyl, N-tmidazolyl,
2-1midazolyl, 4-inmdazolyl, 5-imidazolyl, 3-1so0xazolyl, 4-1soxazolyl, 5-1soxazolyl, 2-
oxadiazolyl, 5-oxadiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyndyl, 2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-triazolyl, 5-triazolyl, 2-thienyl, 3-thienyl,
thianaphthenyl, carbazolyl, benzimidazolyl, benzothienyl, benzofuranyl, indolyl, quinolinyl,
benzotriazolyl, benzothiazolyl, benzooxazolyl, benzimidazolyl, isoquinolinyl, indolyl,
1soindolyl, acridinyl, or benzoisazolyl. Also included within the scope of the term
“heteroaryl”, as it is used herein, is a group in which a heteroatomic ring is fused to one or
more aromatic or nonaromatic rings where the radical or point of attachment 1s on the
heteroaromatic ring. Examples include tetrahydroquinolinyl, tetrahydroisoquinolinyl, and
pyrido [3, 4-d] pyrimidinyl. The term “heteroaryl” also refers to rings that are optionally
substituted. Preferred heteroaryl groups are thienyl, benzo(b)thienyl, pyrrolyl, indolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, furanyl, and benzo(b)furanyl. More preférred
heteroaryl groups are pyridyl and thienyl. | ' ‘
[00034] An arylalkyl group, as used herein, 1s an aryl substituent that 1s linked toa
compound by an alkyl group having from one to twelve carbon atoms.
(00035} An alkoxy group, as used herein, 1s a C;-Cy; alkyl group that 1s connected to a
compound via an oxygen atom. Examples of alkoxy groups include but are not limted to
methoxy, ethoxy, propoxy, isopropoxy, and t-butoxy. -
(00036} A cycloalkoxy group, as used herein, 18 a a cyclic C3-Cy, hydrocarbon which is
attached to a compound via an oxygen. Cycloalkoxy groups include but are not hmited to
cyclopropoxy and cyclobutoxy.
100037} A haloalkoxy, as used herein, is a haloalkyl group that is attached to a

compound via an oxygen. A preferred haloalkoxy is trifluoromethoxy.
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[00038] An aryloxy, as used herein, i1s an aryl group that is attached to a compound via
an oxygen. A preferred aryloxy is phenoxy.
[00039] A arylalkoxy group, as used herein, 1s a arylalkyl group that 1s attached to a

compound via an oxygen on the C;-C;, alkyl portion of the arylalkyl. A preferred arylalkoxy
1S phenylmethoxy.

[00040] An alklythio group, as used herein, 1s a C;-C;, alkyl group that 1s connected to
a compound via a sulfur atom.

[00041] A aliphatic carbonyl group, as used herein, is an aliphatic group that is
connected to a compound via‘a carbonyl group. A preterred aliphatic carbonyl 1s acetyl.
[00042] A aliphatic ester group, as used herein, an aliphatic group that is connected to
a compound via an ester linkage (i.e., -C(O)O-aliphatic group).

[00043] An electron withdrawing group is a group which causes a dipole moment in
the direction of the group. Suitable electron withdrawing groups include but are not limited
to halo (preferably chloro), haloalkyl (preferably trifluoromethyl), nitro, cyano, sulfonamido,
sulfone, and sulfoxide.

[00044] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or heteroaryl
(including heteroaralkyl and heteroarylalkoxy and the like) may contain one or more -
substituents. Examples of suitable substituents include aliphatic groups, aryl groups,
haloalkoxy groups, heteroaryl groups, halo, hydroxy, OR 4, COR 4, COOR 14, NHCOR 4,
OCOR 14, benzyl, haloalkyl (e.g., trifluoromethyl and trichloromethyl), cyano, nitro,
S(0),S(0)2, SOx, SH, SRy, NHy, NHR,4, NRy1iR5, NR6S(0),-Ry, and COOH, wherein Rg
and R5 are each, independenﬂ)},' an aliphatic group, a cycloalkyl, an aryl group, or an ary_la]ky
group. Other substituents for an aryl or heteroaryl group include —R;¢, -ORy6, -SR 6, 1,2~
methylene-dioxy, 1, 2-ethylenedioxy, protected OH (such as acyloxy), phenyl (Ph),
substituted Ph, -O(Ph), substituted -O(Ph), -CH,(Ph), substituted -CH,CH,(Ph), substituted
-CH2CH»(Ph), -N(R6)2, -NR16CO2R 16, -NR16NR16C(O)R 16, wNRnsRmC(O.)N(R16)2,
-NR16NR16CO2R 15, ~-C(O)C(O)R 16, -C(O)CH2C(O)R 16, ~CO2R g6, —C(O)RI%: C(OINRs6)z,
-OC(O)N(R16)2, -S(O)2R 6, -SON(R16)2, -S(O)R 6, -NR16SO2N(R 16)2, NR;16SO;R16,
-C(=5)N(Rj6)2, ~-C(=NH)-N(R 6)2, -(CH3),NHC(O)R ¢,

-(CH3),NHC(O)CH(V-R15)(R5); wherein Ry is hydrogen, a substituted or unsubstituted
heteroaryl or heterocyclic ring, phenyl (Ph), substituted Ph, -O(Ph), substituted -O(Ph), -CH;
(Ph), or substituted -CH, (Ph); yis 0-6; and V is a linker group. Preferred substituents on the
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aryl or heteroaryl group include halo, haloalkyi, suifone, sulfoxide, nitro, cyano, alkyl group,
alkoxy group, and alkylamino group. Examples of substituents on the aliphatic group or the
phenyl ring include amino, alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy, alkoxycarbonyl, all'\’ylcaljbonyl,
hydroxy, haloalkoxy, or haloalkyl. Substituents for an aryl or a heteroaryl group include aryl
groups (including a carbocyclic aryl group or a heteroaryl group), aliphatic groups, cycloalkyl
groups, haloalkoxy groups, heteroaryl groups, hydroxy, OR 4, aldehyde, COR 4, COOR 4,
NHCOR 4, OCOR 4, benzyl, haloalkyl (e.g., trifluoromethyl and trichloromethyl), halo,
cyano, nitro, SO3, SH, SRy4, NH,, NHR 14, NR14R 15, NRgS(0O)2-R7, or COOH, wherein R4
and R s are each, independently, an aliphatic group, a cycloalkyl, an aryl group, or an arylalky
group.

[00045] An aliphatic group or a heterocycle may contain one or more substltuents
Examples of suitable substituents on the saturated carbon of an ahphatlc group ofa ﬂ
heterocycle include those listed above for an aryl or heterqaryl group and the following: =0,
=S, =NNHR 7, =NN(Ry7),, =NNHC(O)R 7, =NNHCO(alky}), =NNHSO;(alkyl), or =NRy7,
‘where each Rj 1s independently selected from hydro gen, an unsubstituted aliphatic group or a
substituted aliphatic group. Examples of subsutuents on the aliphatic group 1nclude amino,
alkylamino, dialkylamino, ammocaxbonyl halogen alkyl, alkylanunocarbonyl
dialkylaminocarbonyl, alkylarmnocarbonyloxy, dla]kylannnocarbonyloxy, alkoxy, thioalkyl,
mtro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, or haloélkys
[00046] Suitable substituients on the nitrogen of a non-aromatic heterocycle or on an
unsaturated nitrogen of a heteroaryl include —R g, -N(R1g)2, -C(O)R 13, -CO2R;3,
-C(O)C(O)R 13, -C(O)CH,C(O)R 15, -SO2R 18, -SO:N(R 1)z, -C(=S)N(R5)s, -C(=NH)-N(R15)2,
and -NR1sSO,R1g; wherein Ryg 1s hydrogen, an aliphatic group, a substituted aliphatic group,
phenyl (Ph), substituted Ph, -O(Ph), substituted -O(Ph), -CH,(Ph), or an unsubstituted
heteroaryl or heteroéyclic ring. Examples of substituents on the aliphatic gréup or the phenyl
ring include amino, alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl, :
alkylaminocarbonyl, dialkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy,
alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, or haloalkyl.

[00047] The term “linker group” or “linker” means an organic moiety that connects

two parts of a compound. Linkers are typically comprised of an atom, such as oxygen or
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sulfur, a unit, such as —-NH-, -CH,-, -C(O)-, or -C(O)NH-, or a chain of atoms, such as an
alkylene chain. The molecular mass of a linker is typically in the range of about 14 to 200,
preferably in the range of 14 to 96 with a length of up to about six atoms. Examples of
linkers include a saturated or unsaturated C;-Cg alkylene chain which is substituted or
unsubstituted, and wherein one or two saturated carbons of the chain are optionally replaced
by -C(O)-, -C(O)C(O)-, -CONH-, -CONHNH-, -CO;-, -OC(0O)-, -NHCO;-, -O-, -NHCONH-,
-OC(O)NH-, -NHNH-, -NHCO-, -S-, -SO-, -SO,-, -NH-, -SO,NH-, or -NHSO;-.
[00048] It will be apparent to one skilled in the art that certain compounds of this
invention may exist in tautomeric forms, all such tautomeric forms of the compounds being
within the scope of the invention. Unless otherwise stated, structures depicted herein are also
meant to include all stereochemical forms of the structure; i.e., the R and S configurations for
each asymmetric center. Therefore, single stereochemical isomers as well as enantiomeric
and diastereomeric mixtures of the present compounds are within the scope of the invention.
Unless otherwise stated, structures depicted herein are also meant to include compounds
which differ only in the presence of one or more isotopically enriched atoms. For example,
compounds having the present structure except for the replacement of a hydrogen by a
deuterium or tritium, or the replacement of a carbon by a °C- or '*C-enriched carbon are
within the scope of this invention.

100049} The compounds of the present invention have IC50s of less than 1 um; less

than 750 nm; preferably less than 500 nm; more preferably less than 250 nm; even more
preferably less than 100 nm, most preferably less than 50 nm; and the most preferable less
than 10 nm, e.g., less than 5 nm. |

[00050] As used herein "mammalian CCR9" refers to naturally occurring or

endogenous mammalian CCR9 proteins and to proteins having an amino acid sequence which
1S the same as that of a naturally occurring or endogenous corresponding mammalian CCR9
protein (e.g., recombinant proteins, synthetic proteins (i.e., produced usin g the methods of
synthetic organic chemistry)). Accordingly, as defined herein, the term inch;des ‘mature
receptor protein, polymorphic or allelic variants, and other isoforms of a mammalian -CCR9
(e.g., produced by alternative sphcing or other cellular processes), and modified or
unmodified forms of the foregoing (e.g., lipidated, glycosylated, unglycosylated). Naturally
occurring or endogenous mammahan CCR9 proteins (see e.g., GenBank Accession Numbers

NM._031200 and U45982 and Yu et al. (2000) J. Immunol. 164:1293-1305 which describe
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various forms of naturally occurring mammalian CCRY) include wild type proteins such as
mature CCR9, polymorphic or allelic variants and other isoforms which occur naturally in
mamimals (e.g., humans, non-human primates). Such proteins can be recovered or 1solated
from a source which naturally produces mammalian CCR9, for example. Polymorphic,
allelic, spiice aﬁd other naturally occurring vaniants of mammalian CCR9 can be expressed in
particular organs, tissues or cells and have altered properties (e.g., altered atfinity for ligand
(e.g. TECK)) and specialized biological function (e.g., T cell development, T cell
recruitment). Naturally occurring or endogenous mammalian CCR9 proteins and proteins
having the same amino acid sequence as a naturally occurring or endogenous corresponding
mammalian CCR9, are referred to by the name ot the corresponding mammal. For example,
where the corresponding mammal is a human, the protein 1s designated as a human CCR9
protein (e.g., a recombinant human CCRY produced in a suitable host cell).
[00051] As used herein "mammalian TECK" refers to naturally occurring or
endogenous mammalian TECK proteins and to proteins having an amino acid sequence
which is the same as that of a naturally occurring or endogenous corresponding mammalian
TECK protein (e. g recombinant proteins, synthetic proteins (1.e., produced using the
methods of synthetic organic chemistry)). Accordingly, as defined herein, the term includes
mature receptor protein, polymorphic or allelic vanants, and other isoforms of a mammalian
TECK (e.g., produced by alternative splicing or other cellular processes), and modified or
unmodified forms of the foregoing (e.g., lipidated, glycosylated, unglycosylated). Naturally
occurring or endogenous mammalian TECK proteins (éee e.g., GenBank Accession Number
U86358 and Vicari et al. (1997) Inununity 7:291-301 which describe natufally occurring
mammalian TECK) include wild type proteins such as mature TECK, polymorphic or alielic

variants and other isoforms which occur naturally in mammals (e.g., humans, non-human

primates). Such proteins can be recovered or 1solated from a source which naturally produces

mammalian TECK, for example.

100052] The term “pharmaceutically acceptable” means that the carrier, diluent,

excipients and salt must be compatible with the other ingredients of the formulation, and not
deleterious to the recipient thereof. Pharmaceutical formulations of the present invention are

prepared by procedufeé known in the art using well known and readily available ingredients.



CA 02784937 2012-08-01

13
[00053] “Preventing” refers to reducing the likelithood that the recipient will incur or
develop any of the pathological conditions described herein, for example inhibiting the onset

of these symptoms.

100054] “Treating” refers to eliminating or reducing the seveﬁty of a pathological
condition described herein and/or eliminating, alleviating and/or reducing the symptoms of a
pathological condition described herein.

[00055] Compounds of the invention can be used to treat a subject having an
inflammatory disease. In one embodiment, the method 1s a method of mhibiting a CCR9
function in a subject. In particular embodiments, the method is a method of treating a subject
having an inflammatory disease associated with mucosal tissue, such as Crohn’s disease,
colitis, or Celiac disease. In another embodiment, the method is a method of inhibiting
CCR9-mediated homing of leukocytes in a subject. See Papadakis, et al., Gastroenterology
(2001), 121:246-254 for a discussion of the relationship of CCR9 receptors to the above
diseases or conditions.

[00056] In one embodiment, the compounds of the invention are represented by any

one of Structural Formulas IX-XXIV:
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(000571 In Structural Formulas IX-XXV, Ar; and Y are defined as in Structural
Formula I; and rings A and B are substituted or unsubstituted.
[00058] In another embodiment of the invention, compounds used in the method of the

invention and in pharmaceutical compositions of the invention are represented by Structural

Formula XXV1 or XX VII:
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[006059] In Structural Formulas XX VI and XX VI, Ry is defined as in Structural
Formula V, and Ry3 and p are defined as in Structural Formula VII.
[00060] In a first preferred embodiment of the invention, Y in Structural Formula I, or
IX-XXTIV 1s C=0.
{00061} In a second preferred embodiment, ring C in Structural Formula II or Il or Ar;

1n Structural Formﬁla I, IV, V or in any one of Structural Formulas IX-XXV 1s unsubstituted
or substituted with one or more substituents selected from aliphatic group (including
substituted aliphatic groups such as haloalkyl) aryl, arylalkyl, alkoxy (including cycloalkoxy
and substituted alkoxy groups such as haloalkoxy), aryloxy, arylalkoxy, alkylthio; halo, nitro,
cyano, S(O)-(aliphatic), S(O),-(aliphatic), NR1;S(O),;-(aliphatic), C(O)N(Ry,)2, C(O)R 2,
N(Ri1)2, NR11C(O)R 12 and NR13;C(O)R 2, wherein R;; for each occurrence is, independently,
H or an aliphatic group, and R); is an aliphatic group. More preferred substitutents for rin g C
or Ry are selected from an aliphatic group, an alkoxy, and a haloalkoxy.

[00062] In a third preferred embodiment, ring A in Structural Formula I or IV, or one

or both rings A and B in Structural Formula II or III or in any one of Structural Formulas 1X-
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XXV are, independently, substituted with a stubstituent selected from halo, aliphatic group,
alkoxy, and haloalkyl.
[00063] In a fourth preferred embodiment, ring A in Structural Formula L, 1L, IL, 1V, 'V,
V1, VII, VIII, or in any one of Structural Formulas IX-XXV 1s substituted with an electron
withdrawing substituent péra to the sulfonamide group.
[00064] In a fifth preferred embodiment of the invention, X3 in Structural Formula V is
CR51, wherein Ry is an electron withdrawing group. More preferably, Ry 1s halo, nitro,
aliphatic carbonyl, or trihalomethyl. Most preferably, Ra; 1s Cl, Br, or nitro.
[00065] In a sixth preferred embodiment of the invention, Ar; in Structural Formula I,
IV, V, VII or in any one of Structural Formulas IX-XXV 1is a substituted or unsubstituted
phenyl, a substituted or unsubstituted naphthyl, a substituted or unsubstituted thienyl, or a
substituted or unsubstituted thianaphthenyl. More preferably, Ar; is a substituted or
unsubstituted phenyl or a substituted or unsubstituted thienyl.
[00066] In a seventh preferred embodiment of the invention, Ry for each occurrence in
Structural Formula V1 is, independently, an aliphatic group, an alkoxy, or a haloalkoxy.
[00067] In an eighth preferred embodiment of the invention, Rg in Structural Formula 1,
VI, VII, VIII, XXV and XXVl is a halo, nitro, alkylcarbonyl or trihaloalkyl. More preferably,
Rg 1s Cl, Br or NO,. -
[00063] In an ninth preferred embodiment of the invention, Y and Ar, in Structural
Formula I and VIII or in any one of Structural Formulas IX-XXYV are defined as in the first . .
and the sixth preferred embodiments, respectively. |
[00069] In a tenth prefeﬁéd embodiment of the invention, Ar, Structural Formula Vis .
defined as in the sixth preferred embodiments, and X3 is defined as 1n the fifth preferred
embodiment.
(00070} In an eleventh preferred embodiment, X4 in Structural Formulas V or V1is an
nitrogen oxide (N'-O"). -
100071} In a twelfth preferred embodiment, n is one in Structural Formula V1 and Ry 1s
para to the sulfonamide substituent. More preferably, Ro 1s as defined in seventh preférred
embodiment.

[00072] Ina thiﬁeen preferred embodiment, m is one in Structural Formula V1 and Ry

is meta to the carbonyl substituent.
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[00073] In a fourteenth preferred embodiment, Rg in Structural Formula 1, IV, or VIII
1s H. |
[00074] Specific examples of compounds used in the method of the invention and in

pharmaceutical compositions of the invention include but are not limited to the compounds
listed 1n Table 1. Pharmaceutically acceptable salts, solvates and hydrates of the compounds
listed in Table 1 are also useful in the method of the invention and in pharmaceutical

compositions of the invention.

Table 1: Specific compounds of the invention

e g—

Example Compound Name

7 |N-[4-Chloro-2-(2-chloro-benzoyl)-phenyl}-4-nitro-benzenesulfonamide

= e P ———— A e

8 Thi ophgne—Z—;u]fonic acid (2~beﬁzoyl-4-chloro-phenyl)—;miae

9 N—(Z—Benzoyl—4-chloro-phe;l-g/l)-4tihod0~bazenesulf0nia;njcie

10  [N-(2-Benzoyl-4-chloro-phenyl)-4-chloro-benzenesulfonamide

11 N—(Z:é enzal-«ﬁt-chIoro—phenyl)-4:ert—bugitbenz_<;nesulf0nami de

= o o o S e B e e

N-(2-B enzoyl-4—chloro-phenyl)-4-prgﬁyl-benzenesulfonan;{(-fe J

- bl —

N-(2-B enzoy;l_—-él—chloro-phenyl)14-ethyl-benzenesulfonamide‘

o ———re g Nap—

N—(Z-Benzoyl-4—nitr0—1;henyl)-4-ethy1—be;zenesﬁlﬁ)namide

N -—(2~Benzogl_-:’-t—-chlo;o-ﬁhenyl)-4-isoproﬁibenzelgstllfoﬁmm&

N -IZ-Benzoyl—4-%rogo-phenyl)-4~ethylwbenze;1_é—s:ulfonanijc_i_:

i~ ———

-(2-Benzoyl-4-br(;1;1_o-phengl)-4-methoxy-bénzenesﬁlfon}:lmj de

N—(Z--Benzogz_l——:l-br(;mo-pheny])-ti-isopropyl-—benzenesafonanﬁde

Nl

4~Ethyl~—1\i -[Z—nitr0—2~(3-tn'ﬂuoromethyl—benzoyl)-phenyl]-

benzenesulfonamide

—

20 N-[4-Ch101‘0—2-{3jmethyl-l;enzoyl)-phenyl]~4-—ethyl-—benzenlésulfonamjde

21 |N-(2-B enzoyi—zl-br(;mo-—phenyl)—4jchlor0-benzenesulfon amide

22 N—(2-—Bénzo*yl—éi:(-:hloro-phényl)-4-ethoxy—be;zenesulfonamiae

23 N -»(ZTI;en%oyl-_-;l-chloro-pl:enyl)-ét-proboxy-—benzenesulfonan{ide

24 N—(Z-Benzoyl-éi—ghlo;o--phenyl)-4--iSopropoxy-benze-rrlesulfonamide

P -SSP s - P

25 N-~(2-Benzoyl-él—chloro-phenyl)-»4-butoxy—benzenesulfonamidé B
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el g ————

26 [N --4(2-]3 6—;120)/'] —4—ch]oro-phenyl)-4-1::en%yloxiz—benzenesulfgﬁa_mi de

27 N -—6—8 gl;zoyi-éi-zhléro-phenyﬁ-phenoxy—benzenésu]fonamide )

31 I\i(fﬁ-—Benzoyl-—S—-ch]6r0-pyri£n—2—yl)-4-i50pr0p01;y-éenéenesulfonamiae i

32 N-.[4—Ch]0ro-2—(pyridine~4-carbz);1yﬁ~phe;1yl]-4-etﬁoxyj1;nzeng;ulfonanﬁde

N N-[4-Chloro-2-(pyridine-4-carbonyl)-phenyl]-4-isopropyl- -
benzenesulfonamide

34 |N- [Z-Chi-oro-é-(pyri- dine-4-c arbonyl)-phenyl] —Eoﬂu@l:behze;egglgnaﬁ de

N-[5-Chloro-3-(pyridine-4-carbonyl)-pyridin-2-yl]-4-ethoxy-

35
benzenesulionamide
r N-[S-Chlorol-?)-(pyﬁdfné-4-carbonyl)jpyﬁdi£-2-§]]—4-isoér0pox? L
% benzenesulfonamide
N-(3J-_-B enzoy1~5-t;iﬂuogrgethyl~pyﬁa_i;1—2-yl)~4~i solgr()p;)}{)-f- B
- benzenesulionamide
46  [N-(2-Benzoyl-4-nitro-phenyl)-4-chloro-benzenesulfonamide
47 5~Bénzoyf-6-(4-isolgl%—goiy:beﬂzenésuifo?i&laxhiné)i-nicoﬁ;}.(;cid
48  IN- (-Z—Bngzoy]-4-—-chloro—phergﬁ—Z-;inojgeﬁzeneguifgnagﬁ&e -
49 -(3-Benzoyl ~5-niﬁo—p§r€a§n~2~yl)-4»isgﬁroﬁoiyigenéeﬁésulfonanﬁde
50 N—(S—Benzo;l-p_yﬁmicml_in-éi:ylﬁ)z-i;o;;gpoﬁy—t;énzene;ﬂt:(_);lz;nﬁge
N-(3-Benzoyl-5-trifluoromethoxy-pyridin-2-yl)-4-isopropoxy-
! benzenesulfonamide |
5;1 N-(5-Benzoyl-2-trifluoromethyl-pyrimidin-4-yl)-4-isopropoxy- ]
benzenesulfonamide
53 N—(3-—Benzoyl-S-chloro-pﬁdinj2-§l)—4-cycloéropgxy-Benzenesulfonamide
54 N-(3—Benzoyl-5-chloro~pyridin—2-yl)—4-03/-;1013utyl-berrlzenesulfonamide:
35 N»(?)-Benzoyl-—-S-—chloro-pyridin-2-y1)—4-—tert—butoxy-benzéﬁgsulforzé_mided
56 N-(3-Benzoyle—Chloro-p}fﬁain~2-y13—4—cyCIOpentyI~beLllzeneSulfonamide
- N—(3-Bénzoyl~5—chlogoipylidin-2-yl)-—4-iSOpropylsulfaI;yl-
benzenesulfonamide
58 N-—(3~Benzoyl-5-chloro-pyridin-2-yl)-4-isopropy]mno-benzenesuifon@de
59

N—(3-Benz0yl-5:Chloro—pS/ﬁd;1~2~y1)4-cyc10propyl-benéene;ulfonamide

——
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60 N-(3 —B&oyl-5jcﬁlozo~pyﬁ";iin-2—yl)-4tcycloilexy]-beﬁzgnesulfonaIMde
-(3-B enzenc;,aﬁnyl»-g—ch]gio-p;ﬁ din—-2-yl)-4:igopr0poxy-
! benzenesulfonamide
Nt(3-Ben;:nesulfonyl-5~chloro;py1‘idin-2~yl)—éi-isoim;poxy— o
- benzenesulfonamide
] N:4-Cilloro~2~(pyrin1idine—g-carﬁon;rl)-lghenyl]—-4-—i30pr0p0;(y— B
. benzenesulfonamide
N- [4-ChIWe-4-carbonyl)-phenyﬁ~4-—isc>propoxy~
o benzenesulfonamide
N -[4—ChlorMuorométhy£;yﬁmidine~5-carbon§ﬂpbeﬁyl]-4-
- isopropoxy-benzenesulfonamide
IN- [4—Chloro~2—(6-triﬂ-1_1_(;;omethhyl:];-);riJaﬂ—él-carbonyl)—phenylfél—
o0 1sopropoxy-benzenesulfonamide
N-[4-Chloro-2-(2-trifluoromethyl-pyrimidine-5-carbonyl)-phenyl]-4-
o7 isopropoxy-benzenesulionamide
J-[4-Chloro-2-(6-trifluoromethyl-pyridazine-4-carbonyl)-phenyl]-4-
o8 1Isopropoxy-benzenesulfonamide
69 [N-(2-Benzoyl-4-nitro-phenyl)-4-isopropyl-benzenesulfonamide
70  IN-(2-Benzoyl -4-nitr0-phen;/5—;-i sopro—i)oxy-benzgesuljf'o;anﬁ de
71 N-(2—Benzoyl-4—nitro—phenylm;iyiehz;esulfonamider o
72 |N-(2-Benzoyl-4-chloro-phenyl)-4-trifluoromethoxy-benzenesulfonamide
73 |5-Oxazol-5-yl-thiophene-2-sulfonic acid (2-benzoyl-4-chloro-phenyl)-amide
74 -[4~Chl(—)_1"0—_2-(3-—chi0r0~£nzoy1)~phen;i]-4-—meth0xy—-benzenesulf0namjde
75  |N-(2-Benzoyl-4-chloro-phenyl)-4-methoxy-benzenesulfonamide
76  IN-[4-Chloro-2-(3-chloro-benzoyl)-phenyl]-4-ethyl-benzenesulfonamide
T N—-(Z-Benzoyl-4—chloro-phenyl)-&-e—tilylamino-i)enzenesulfonarnide
L 5—-(1--Mﬂe;thyl-S-triﬂ&)rorﬂr‘lethyl-1H—pyrazol-3jyl)-thjOphene—-2-—sulfonic acid (2-
b benzoyl-4-chloro-phenyl)-amide
79 N—(2-Benzoyl-4-i0d0-pheﬁyl)-4~is0&0poxy~benzenesulf0;amide -
30 N-—[4—Ch]oro-£(3_—Fﬂuoro:benzoyl)-pﬂenyl]—4-mt::thyl~benzenesulfonanﬁde
81

IN- [4-Chloro-2-(3—CMOr5-benzoy13-;henyl]-4—isopropy]-beﬁ—zenesulfonanﬁde

it i
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32 N-(2—Benzoyl-—4-chl01‘0-phenyl)-4-mtro-g;;;er:esulfonarmde
83 N-(2-Benzoyl—4-—ch10r0~phenyl)-Mamino~benzenesulfonamide H
84 N-(2-1Be;-zoyl-él-ﬂuoro-phenyl)4~met;1:>x3;—benzenesulfonamid(; )
35 4-Chloro-N-[4-ch10r0-2-(pyridine-3-c£rb0nyl):phe;yl]—benzenesﬁ]f&namide
86 N -(2fB enzoyl -—21-bromo-phenyl)-4-meth§l-gegzenesulf(n_{z;;nide .
87 N -(2-}3 enz-dylll-chloroiphenylmromo-berggnes:ﬂfonamjde )
88 -[4TC—hlm dine-3 ;:arbonyl)—phenyl] -4-methloxy-ben;;e}lésalfogar;:lide
39 N-(EB;nzoyl-élwhloro-pﬁenyl)-4—;iime{hylﬁno-éen;enésulgga;ﬁde o
90 N-(2~I§enz_g§l-éi~chloro~phen y1)1-4-ﬂ;0r0-%er;zenes;lfonannr )
91 |4-Chloro-N-[4-chloro-2-(2-fluoro-benzoyl)-phenyl]-benzenesulfonamide
02 N-[4-Chloro-é-(Z—ﬂuoro-benZWnylrmﬂmethgxy-bgnzc;neéulf:)nar;;ide‘
93 ThiOpt;;}eBrsulfonic acid (ibenz&Wnyi)-anﬁde -
94 5-Bromo—thmphene-?-sulfomc acid (2-bex;z—(;)-fr]—4-—chlor;phenyl) amide
05 5-CMhene~2~sulfomc acid (2—benzoyl-4-chlor0-phenyl)-am1de
96  |N-[4-Chloro-2- (2—ﬂuoro-bengoﬁ-th-benzenesulfonmmde
97  |N- [4-Chloro—2— (2—ﬂuoro—benzoyl)—phenyl]-4-—-methyl _benzenesulfonamide
98 14-Chloro-N-[4-chloro-2-(pyridine-2-carbonyl)-phenyl]-benzenesulfonamide
99  |N-(2-Benzoyl-4-chloro-phenyl)-benzenesulfonamide
100 |N- [4- (2-Benzoy1—4 chloro~phenylsulfamoyl)-phenyl]:agetaﬁe -
101 N-[4-Ch10ro 2- (pyridine—2-carbonyl)-phenyl]-—4-—methoxy—benzenesulfonamide
102 [N-[4- Chloro-2- (pyndm;—i c;rbonyl)—phenyl]-4-methyl~benzenesulfonannde
103 [N-(2-Benzoyl-4-chloro- phenyl)-4 cyano-ben‘zenesulfonannde* -
104 4,S-Dibrorno-—thiOphene—2-Sulfonic acid (2-—benzoyl-4-chlor0~pheny])-ﬁamjde
105  [N-[4-Chloro-2-(pyridine-3-sulfonyl)-phenyl]-4-nitro-benzenesulfonamide
106 [Naphthalene-2-sultonic acid {4- chloro-2- (pynd1ne-—3-carbonyl) phenyl] amide
107 N—(2—Benzoyl -4-chloro- phenyl) -3-bromo-benzenesulfonamide !
108 N—(Z-Benzoyl-4-chloro-phenyl)-4-methyl-3-nitro-benzenesulfonamide
109 N-—[4—Chlord-2—-(2-methoxy—benzoyl)—phenyl]-4—-nitro-benzenesu]fonmnidé
110 N-(2-—Benzoyl—4—chloro-phenyl)-2-triﬂilorbmeth3flﬁbenzenesulfonamidé
111 |5-Chloro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-benzoyl-4-chloro-

Sl Y
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phenyl)-—a;mde B

112 IN-(2-Benzoyl-phenyl)-4-nitro-benzenesulfonamide

113 [5-Tsoxazol- 3-yl thlophene-Z-sulfomc acid (2—-benzoy1-4—ch10r0—phenyl) -amide

e E— I e —

114 N—(Z-Benzoyl-phenyl)—4—methy1—benzenesulfonannde

P e e

115 Benzo[b]th10phene—-3—sulfomc acid (2-benzoy1—4 ch]oro phenyl) -amide

Sy — s —— e P

N-(4- Chloro-—?.-phenylsulfanyl-phenyl)-4-130prop0xy~benzenesu]fonarmde

R e —— el p— sl e o — e S ST e ——————

N-(2-Benzenesu1f0nyl—4 chloro—phenyl) 4-1sopr0p0xy-benzenesulfon amide

st

Nanfn— e

N-—[4—Chloro—2-(pyn’dine—4-carb0nyl)-phenyl]-4—i50pr0poxy-

benzenesulfonamide

-{4- Chloro-2- (1 oxy-pyndme—4-carb0nyl)-—phenyl] -4—130pr0poxy-

benzenesulfonamide

R ————— e — . — KRy

-Isopr()poxy—N-[Z-(pyn dlne-4-carbony])-4-tnﬂuoromethyl—phenyl]-

benzenesulfonamide

4-Ethoxy-N-[2-(pyridine-4-carbonyl)-4-trifluoromethyl-phenyl)-

benzenesulfonamide

N-[5-Chloro-3-(3-fluoro-benzoyl)-pyridin-2-yl} ~4-isoprgpyij

122

benzenesulfonamide

N-[5-Chloro-3-(3-fluoro-benzoyl)-pyridin-2-yl]-4-isopropoxy-
12 benzenesulfonamide

N-[5 —Chlo}_(->_:3-(thiophene—2—zarbom2-§l]-11-~i5(;propoxy- i
e benzenesulfonamide ‘

5- Oxazol 5-y1-th10phene-2-sulfomc acid [5—01411(;1—'—6 5 (—mﬂ)_

- pyridin-2-yl]-amide
1 ; 6 N-[3-(Benzofuran-2-c arbonyl)—Stcﬁoro—éyﬁ di I{‘z*mpoxy-m

benzenesulfonamide

127 N-EZ-Benzoyl-4ﬁ-trijﬂuorometh-;fl—-phen);l)-él'-isopropox;benzenesulfonamja_e

P — NS — e e— o —" . —

128 (3-Benzoyl~pyr1dm—-4—yl) 4- 1sopropoxy-benzenesulfonamlde

129 N-(3-Benzoyl >~ chlor0-pyr1d1n-2-y1)-4-1SOpmpyl-benzenesulfonarmde

el e S P ——

130 (3-Benzoyl -5-mtro-pyridin- 2—-yl) 4-1sopropoxy-—benzenesulfonannde

S-Oxazol-S-yl-thiophene-Z-sulfonic acid (3—benzoyl-5-ch]oro-pyridin-Z-—yl)—,
131
amide
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132 N-(2—Benzloyl-ﬂ-zl-'chlog)-.phenyl)-él-iso;;:)pylarrﬁno-benzenesulfonamjde

P ——— e

133 |N-(4-Benzoyl-pyridin-3-yl)-d-isopropyl-benzenesulfonamide

134 N-(Zi-Benpzoyl—pyridin-3~§l)-4-—iS(;propogy-—benzenesulfonmﬁide

135 -[4-Chloro-24-_(_5yﬁain-3—yloxy)-pheny]]-4-iSOpropyl—benzenesulfonamjde

136 |N-(2-Benzoyl-pyridin-3-yl)-4-isopropoxy-benzenesulfonamide

137 N~[3~(3—ﬁu&o-ﬁenzéyl)—p;lﬂciin-iyl]-4-isoprOpox;-benze;l-;sulfonamide

— a S

138 I4~th]oro~2—(p;ﬁ_éin-3 -ylox§)~p_]£nyl] 4 sopropoxy—-benzenesulfoflann?t_ire

139 4—isopr3;>0xy-1:1 -[3-(pyridine—4-—carbonyi)~pyﬂdin-4-ylﬁ>enzenes"lﬁ;lmfonpa—mid;

4 y
amide

s yggy—

141 6—~Iso&opoxy—-pyr-1fdine-5-sulfonic acid (2-benzoyl—-4-chloro-phenyf)-amidg

Nl — iy ol

149 Nj[4-éh]0r0-2~(pyﬂ din-2—ylsulfan);l)-phenﬁ] -4—i30pf0pyl-_
benzenesulfonamide

143 N-(2-Benzoyl-phenyl)-4-1 SOPI‘OI;OXSI-bC;’l-ZGIIeSUlfOIlamider

p— e e == g

e o i — ——

[00075] The structural formulas of Examples 7-27, 31-36, and 116-119 of Table 1 are
shown in the Examples section. Examples 45-143 (Examples 116-119 are also included

below) of Table 1 have the following structural formulas:

QP “ 0L

| NN O ‘ Cl
S

CFq ,ONgo

45. 46.
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Cl
60.
O O

CF4 Cl
68.
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70.
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Cl Cl
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Br

Cl
85. 80.
O
O O
\/ o]
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Br l\i X (|)
® P
87. 88.
N

& Cl

Q0.
89.
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09, 100.
O
OQ—:.\.._!,S! ﬁ
N N O
> 0
Z | pa
& Cl
101 102
O O
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/3 /S S
O HN @\ O  HN vsr
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Cl Cl
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