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COMPOUNDS FOR INFLAMMATION AND IMMUNE-RELATED USES

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No.
60/489,711, filed July 23, 2003, the entire geachings of which are incorporated
herein.

FIELD OF THE INVENTION

This invention relates to biologically active chemical compounds, namely phenyl
and pyridy! derivatives that may be used for immunosuppression or to treat or
prevent inflammatory conditions and immune disorders.

BACKGROUND OF THE INVENTION .
Inflammation is a mechanism that protects mammais from invading pathogens.

However, while transient inflammation is n ecessary to protect a mammal from
infection, uncontrolled inflammation causes tissue damage and is the underlying
cause of many illnesses. inflammation is typically initiated by binding of an
antigen to T-cell antigen receptor. Antigerm binding by a T-cell initiates calcium
influx into the cell via calcium ion channels, such as Ca?-release-activated Ca**
channels (CRAC). Calcium ion influx in tum initiates a signaling cascade that
leads to activation of these cells and an infl ammatory response characterized by
cytokine production. '

Interieukin 2 (IL-2) is a cytokine that is secreted by T cells in response to calcium
ion influx into the cell. 1L-2 modulates immunological effects on many cells of the
immune system. For example, it is a potenk T cell mitogen that is required for the
T cell proliferation, promoting their progresssion from G1 to S phase of the cell

‘ cycle; it stimulates the growth of NK cells; aand it acts as a growth factor to B cells
and stimulates antibody synthesis.
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§L-2, although useful in the immune response, can causes a variety of problems.
1L-2 damages the blood-brain barmier and the endotheslium of brain vessels.
These effects may be the underlying causes of neurogosychiatric side effects
observed under IL-2 therapy, e.g. fatigue, disorientation &nd depression. It also

alters the electrophysiological behaviour of neurons.

Due to its effects on both T and B cells, IL-2 is a maijor central regulator of
immune responses. It plays a role in inflammattory reactions, tumour
surveillance, and hematopoiesis. It also affects the produaction of other cytokines,
inducing IL-1, TNF-a and TNF-8 secretion, as well as stimulating the synthesis of
IFN-y in peripheral leukocytes.

T cells that are unable to produce {L-2 become inactive (anergic). This renders
them potentially inert to any antigenic stimulation they might receive in the future.
As a result, agents which inhibit 1L-2 production can be used for
immunosupression or to treat or prevent inflammation and immune disorders.
This approach has been clinically validated with immunosuppressive drugs such
as cyclosporin, FK506, and RSB1443. Despite this proof of concept, agents that
inhibit IL-2 production remain far from ideal. Among other problems, efficacy
limitations and unwanted side effects (including dose-clependant nephrotoxicity
and hypertension) hinder their use.

Over production of proinﬂammaiory cytokines other than IL-2 has also been
implicated in many autoimmune diseases. For examp le, Interleukin 5 (IL-5), a
cytokine that increases the production of eosinophils, is increased in asthma.
Overproduction of IL-5 is associated with accumulation of eosinophils in the
asthmatic bronchial mucosa, a hall mark of allergic inflaammation. Thus, patients
with asthma and other inflammatory disorders involwing the accumulation of
eosinophils would benefit from the development of new drugs that inhibit the
production of IL-5.
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Intedeukin 4 (IL4) and interleukin 13 (IL-13) have been identified as mediators of
the hypercontractility of srmooth muscle found in inflammatory bowel disease and
asthma. Thus, patients with athsma and inflammatory bowel disease would
benefit from the development of new drugs that inhibit IL-4 and IL-13 production.

Granulocyte macrophage-colony stimulating factor (GM-CSF) is a regulator of
maturation of granulocyte and macrophage lineage population and has been
implicated as a key factor in inflammatory and autoimmune diseases. Anti-GM-
CSF antibody blockade has been shown to ameliorate autoimmune disease.
‘Thus, development of new drugs that inhibit the production of GM-CSF would be
beneficial to patients with an inflammatory or autoimmune disease.

There is therefore a continuing need for new drugs which overcome one or more
of the shortcomings of drugs currently used for immunosuppression or in the
treatment or prevention of inflammatory disorders and autoimmune disorders.
Desirable properties of new drugs include efficacy against diseases or disorders
that are currently untreatable or poorly treatable, new mechanism of action, oral
bioavailability and/or red uced side effects.

SUMMARY OF THE INVVENTION

This invention meets the above-mentioned needs by providing certain phenyl and
pyridyl derivatives that inhibit the production of IL-2, IL-4, IL-5, IL-13, GM-CSF,
TNF-a, and [FNy. These compounds. are particularly useful for
immunosuppression and/or to treat or prevent inflammatory conditions and
immune disorders.

The invention relates to compounds of formula (!):
x " L
<

\ /

(@Dn
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U]

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, wherein: ‘

X is an optionally substituted phenyl, an optionally substituted 4H-
[1,2,4]triazol-4-yl, an optionally substituted pyridlyl, or an optionally substituted
indolizinyl;

Y is NR4R2, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocy clyl, an optionally substituted ary!
or an optionally substituted heteroaryl;

Ais -O-, -S(O)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-, -N=CH-, -
-N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-, -CH=N-, or
-CZ=N-;

each Z is independently selected from the group consisting of an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocy/clyl, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally substituted aralkyl, an
optionally substituted heteraralkyl, a haloalkyl, -C(O)NR1R2, -NRsC(O)Rs, halo,
-ORy, cyano, nitro, haloalkoxy, -C(O)Rs, -NR1Rz2, -SR4, -C(O)OR4, -OC(O)Ra4,
-NR4C(O)NRsR2, -OC(O)NRiR2, -NR4C(O)ORs, -S(O)pRy4, or -S(O)pNR1Rz;

L is a linker selected from the group consisting of a covalent bond, —
NRCHg-, -CH2NR-, —-C(0)-, -NR-C(0O)-, -C(O)-NR-, -0C(0)-, -C(0)O-, -C(S)-,
~NR-C(8)-, -C(S)-NR-~;

each R is independently selected from ~H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyi;

R; and R, for each occurrence are, indiependently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally substituted aralkyl, or an
optionally substituted heteraralkyl; or R+ and R, taken together with the nitrogen
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to which they are attached is optionally substituted heterocyclyl or optionally
substituted heteroaryl;

R, and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionally substituted hetesroaryl, an optionally substituted aralkyl, or an
optionally substituted heterawalkyl; |

n is O or an integer from 1 to 4; and

pis0,1,o0r2.

In another embodiment, the invention relates to compounds represented by the
following structural formula Cll):

O

n

(n

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof wherein:

X, A, Z,L,and n are defined as for formula (1); and

Y, is an optionally susbstituted aryl or an optionally substituted heteroaryl.

In one embodiment, compounds of the invention are represented by
formula (I1), as defined abowe, provided that one or more (for example, all) of the
following conditions are me=t:

1) Y, is not a heterawaryl that is further substituted with a substituted or
unsubstituted ary! or a subsstituted or unsubstituted heteroaryl;

2) when X is p-halogphenyl, p-nitrophenyl, p-cyanophenyl, p-
(methoxymethyl)phenyl, p-¢benzamido)phenyl, a substituted p-
(benzamido)phenyl, or p-carboxyphenyl, Y is nota substituted or unsubstituted
phenyl, an unsubstituted furyl, 2 substituted or an unsubstituted thiophenyl, a
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substituted benzo[bjthiophenyl, an unsubstituted thiazolyl, = substituted 7,8-
dihycironaphthyl, a substituted pyrazinyl, or a substituted or unsubstituted
pyridiinyl;

3) when X is m-nitrophenyl or m-(trifluoromethyl)phenyl, Y,is nota
subsstituted or unsubstituted phenyl;

4) Xis not a phenyl that is substituted in the ortho p osition with —
S(ODNH; and/or

5) X is not a nitrophenyl when Y, is a substituted 1-pyrazolyl.

In amother embodiment, the invention is related to compou nds represented by

formula (lll):
X A L
g™
|

n

(1

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thewreof wherein:

X, A, Z, L, and n are defined as in formula (); and

Y, is an optionally substituted cycloalkyl, an optionally substituted
cycsloalkenyl, or an optionally substituted heterocyclyl.

In one embodiment, compounds of the invention ar-e represented by
formmula (11), as defined above, provided that one or more (for example, all) of the
foll owing conditions are met:

1) Xis not a phenyl thatis substituted in the ortho position with =CN or —
S(O)NH;

2) Yzisnota 4, 5-dihydroisoxazly! that is further suibstituted with a
subbstituted or unsubstituted aryl or a substituted or unsubstituted heteroaryl;
an dlor

3) Y, is not a substituted cyclopentenyl.



WO 2005/009539 PCT/US2004/023895

In another embodiment, the invention relates to compounds represented by

formuala (1V):
(Dn (Rzz)q

(Ra)m~// —‘— _I_
Va .
) \_ 7/ N

(V)

and pharmaceutically acceptable salts, solvates, clathraates, and prodrugs
therexof, wherein:

L, Z and n are defined as in formula o;

R; and Ry, for each occurrence, are, independently, sezlected from the
grou p consisting of an optionally substituted alkyl, an optionall-y substituted
alkemyl, an optionally substituted alkynyl, an optionally substit_ited cycloalkyl, an
optionally substituted cycloalkenyl, an optionally substituted he=terocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl , an optionally
subsstituted aralkyl, an optionally substituted heteraralkyl,a hal=oalkyl, -C(O)NR4Rz,
-NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy, -C(O)Ra4, - NR1Ry, -SRs,
-C(O)ORs, -OC(O)Rs, -NR4C(O)NR1Rz, -OC(O)NR1Rz, -NR_4C(O)ORs,
-S(O)R4, or -S(O)NR1Rz;

Ry, Rz, Rs, Rs and p are defined as above;and

m and g are each independently, O or an integer from “1t0 5.

In one embodiment, compounds of the invention are reepresented by
formmwla (1), (1), or (IV), wherein one or more (for example, all of the following
conditions are met:

1) when X is p-halophenyl, p-nitrophenyl, p-cyanophemyl, p-
(mexthoxymethyl)phenyl, p-(benzamido)phenyl, a substituted po-
(bemnzamido)phenyl, or p-carboxyphenyl, Y or Yy is not a subsstituted or
uns ubstituted phenyl, an unsubstituted furyl, a substituted or an unsubstituted
thisphenyl, a substituted benzofbjthiophenyl, an unsubstitute«d thiazolyl, a
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ssubstituted 7,8-dihydronaphthyl, a substituted pyrazinyl, ora substituted or
wunsubstituted pyridinyl;
2) when X is m-nitrophenyl or m-(triﬂuorqme*thyl)phenyl, Y orYsis nota
substituted or unsubstituted phenyl; and/or
3) Xis not a phenyl that is substituted in the ortho position with —
S(0)zNH2.

In another embodiment, the invention relates to cormpounds represented by
formula (V):

(Ri2)k

(R13)s

)

and pharmaceutically acceptable salts, solv-ates, clathrates, and prodrugs

thereof, wherein:

Y, L, Z and n are defined as in formula (1);

R;. and Ry3, for each occurrence, is, independently, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an opttionally substituted
cycloalkenyl; an optionally substituted heterocycly |, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally ssubstituted aralkyl, an
optionally substituted heteraralkyl,a haloalkyl, -CCO)NR¢Rz, -NR40(O)R5; halo,
-OR,, cyano, nitro, haloalkoxy, -C(O)Ras, -NR1R2, -SRs, -C(O)OR4, -OC(O)R4,
-NR4C(O)NR1R2, -OC(O)NR1R2, -NR.C(O)ORs, -S(O)sRs, or -S(0):NR1Rz;

Ry, Rz, R4, Rs and p are defined as above;

ris0,1or2; and

s is 0 or an integer from 1 to 4.
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Ire another embodiment, the invention relates to compourads represented by
formula (V1):

(Raly ‘T’“
N
N L—Y
N/ \ /
\2))

and pharmaceutically acceptable salts, solvates, «clathrates, and prodrugs
thereof, wherein:

Y, Z, L, and n are defined as for formula (1);

R, is defined as for formula (1V); and ’

uis0,1,0or2.

/A compound of the invention or a phamaceutically acceptable salt, solvate,
clathrate, or prodrug thereof is particularly useful inhibi@iting immune cell (e.g., T-
cells and/or B-cells) activation (e.g., activation in response to an antigen). In
particular, a compound of the invention or a pharmaceutically acceptable salt,
solvate, clathrate, or prodrug thereof can inhibit tlhe production of certain
«<ytokines that regulate immune cell activation. For example, a compound of the
invention or a pharmaceutically acceptable salt, solv-ate, clathrate, or prodrug
thereof can inhibit the production of IL-2, IL-4, IL-5, IL-R3, GM-CSF, TNF-qa, INF«y
and combinations thereof. Moreover, a compoun-d of the invention or a
phamaceutically acceptable salt, solvate, clathrate, or prodrug thereof can
modulate the activity of one or more ion channel involv~ed in activation of immune
cells, such as CRAC ion channels, TRPM4 ion channelis and Kv1.3 ion channels.

A compound of the invention or a pharmaceuticallyr acceptable salt, solvate,
clathrate, or prodrug thereof is particularly useful for immunosuppression or for
treating or preventing inflammatory conditions and imn—une disorders.
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The invention also encompasses phamaceuti-cal compositions comprising an
effective amount of a compound of the imvention or a phamaceutically
acceptable salt, solvate, clathrate, or prodrug thereof; and a phamaceutically
acceptable carrier or vehicle. These compoositions may further comprise
additional agents. These compositions are wseful for treating or preventing
inflammatory conditions and immune disorders.

The invention further encompasses methods for treating or preventing
inflammatory conditions and immune disorders, comprising administering to a
subject in need thereof a compound of the invention or a pharmaceutically
acceptable salt, solvate, clathrate, or prodrug thereof, or a pharmaceutical
composition comprising a compound of the invention or a pharmaceutically
acceptable salt, solvate, clathrate, or prodrug t hereof. These methods may also
comprise administering to the subject an ad ditional agent separately or in a
combination composition with the compeound of the invention or a
pharmaceutically acceptable salt, solvate, clatherate, or prodrug thereof.

The invention further encompasses methods for inhibiting immune cell activation,
including inhibiting proliferation of t cells and/or B cells, in vivo or in vitro using an
effective amount of a compound of the invention or a pharmaceutically
acceptable salt, solvate, clathrate, or prodwug thereof or a pharmaceutical
composition comprising an effective amount of a compound of the invention or a
pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof.

The invention further encompasses methods for inhibiting cytokine production,
(e.g., IL-2, IL-4, IL-5, IL-13, GM-CSF, TNF-a, and/or INF-y production) in vivo or
in vitro using an effective amount of a compound of the invention or a
pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof or a
pharmaceutical composition comprising an effective amount of a compound of

10
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&he invention or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof.

The invention further encompasses methods for m odulating ion channel activity
(e.g., CRAC, TRPM4, and/or Kv1.3) in vivo or in vaitro using an effective amount
of a compound of the invention or a phamaceutically acceptable salt, solvate,
clathrate, or prodrug thereof or a pharmaceuticaul composition comprising an
effective amount of a compound of the invemtion or a pharmaceuticaily
acceptable salt, solvate, clathrate, or prodrug therecf.

All of the methods of this invention may be practice with a compound of the
invention alone, or in combination with ottwer agents, such as other
immunosuppressive, anti-inflammatory or immune «lisorder agents.

Description of the Drawings

Figure 1 is a graph of % inhibition of lerac current in RBL cells and primary
human T cells versus concentration of compound 31. Inhibition of Icrac current
by known Icrac inhibitor, SKF96365, is graphed as- a positive control.

Figure 2 is a graph of % inhibition of degranulatieon in RBL cells by compounds
31 and 66 at various concentrations. The concentration at which 50% of
degranulation is inhibited is 0.38uM for compound 31 and 0.43pM for compound
66. Percent inhibition of degranulation at various concentrations of SKF96365 is
shown as a positive control.

Figure 3 is a graph of IL-2 production upon stinmwulation with PMA/ionomycin in

blood samples taken from cynomolgus monkeyss before and 1, 2, and 4 hours
after receiving an IV infusion of CsA (control), connpound 31 or compound 75.

11
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Figure 4 is a graph of TNF-a production upon stimulation with PMA/ionomycin in
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours
after receiving an IV infusion of CsA (control), compound 31 or compound 75.

Figure 5 is a graph of IL-2 production upon stimulation with PMA/ionomycin in
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours
after receiving an oral dose of CsA (contwol), compound 31 or compound 75.

. Figure 6 is a graph of TNF-o. productiors upon stimulation with PMAJionomycin in
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours
after receiving an oral dose of CsA (control), compound 31 or compound 75.

DE ALY e N Y —————————————

DETAILED DESCRIPTION OF THE INWENTION

DEFINITIONS

Unless otherwise specified, the below terms used herein are defined as follows:

As used herein, the term an “aromatic ring” or “aryl” means a monocyclic or
polycyclic-aromatic ring or ring radical comprising carbon and hydrogen atoms.
Examples of suitable aryl groups inciude, but are not limited to, phenyl, tolyl,
anthacenyl, fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo-fused
carbocyclic moieties such as 5,8,7,8-tetrahydronaphthyl. An aryl group can be
unsubstituted or substituted with one or more substituents (including without
limitation alkyl (preferably, lower alkyl or alkyl substituted with one or more haio),
hydroxy, alkoxy (preferably, lower alicoxy), alkylthio, cyano, halo, amino, and
nitro. In certain embodiments, the aryl group is a monocyclic ring, wherein the
ring comprises & carbon atoms.

As used herein, the term “alkyl” means a saturated straight chain or branched

non-cyclic hydrocarbon typically having from 1 to 10 carbon atoms.
Representative saturated straight chain alkyls include methyl, ethyl, n-propyl,

12
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n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n—~nonyl and n-decyl; while saturated
branched alkyls include isopropyl, sec-buty=l, isobutyl, tert-butyl, isopentyl, 2-
methylbutyl, 3-methylbutyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 2-
methylhexyl, 3-methylhexyl, 4-methylhexyl, 5—methylhexyl, 2,3-dimethylbutyl, 2,3-
dimethylpenty!, 2,4-dimethylpentyl, 2,3-dim ethylhexyl, 2 4-dimethythexyl, 2,5-
dimethylhexyl, 2,2-dimethyipentyl, 2 2-dimesthylhexyl, 3,3-dimtheyipentyl, 3,3-
dimethylhexyl, 4,4-dimethylhexyl, 2-ethylpemtyl, 3-ethylpentyl, 2-ethylthexyl, 3-
ethylhexyl, 4-ethylhexyl, 2-methyl-2-ethylpen-tyl, 2-methyl-3-ethylpentyl, 2-methyl-
4-ethyipentyl, 2-methyl-2-ethylhexyl, 2-methyl-3-ethylhexyl, 2-methyl-4-
ethylhexyl, 2,2-diethylpentyl, 3,3-diethylhexyl, 2 2-diethylhexyl, 3,3-diethylhexyl
and the like. Alkyl groups included in coampounds of this invention may be
optionally substituted with one or more subsstituents, subh as amino, alkylamino,
alkoxy, alkylthio, oxo, halo, acyl, nitro, hyd roxyl, cyano, aryl, alkylaryl, aryloxy,
arylthio, arylamino, carbocyclyl, carbocyclyloxy, carbocyclylthio,
carbocyclylamino, heterocyclyl, heEerocycIyloxy, heterocyclylamino,
heterocyclyithio, and the like. In addition, &ny carbon in the alkyl segment may
be substituted with oxygen (=0), sulfur (=8) , or nitrogen (=NR?, wherein R® is —
H, an alkyl, acetyl, or aralkyl). Lower aalkyls are typically preferred for the
compounds of this invention.

The term alkylene refers to an alkyl g roup that has at least two points of
attachment to at least two moieties (e.g., {-CHz-}, 4{CH,CHz-},

N
A

\\ , etc., wherein the
brackets indicate the points of attachement). Alkylene groups may be substituted
or unsubstituted.

13
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An aralkyl group refers to an aryl group that is attached to another moiety via an
alkylene linker. Aralkyl groups can be substituted or unsubstituted.

The term “alkoxy,” as used herein, refers to an alkyl group which is linked to
another moiety though an oxygen atorm. Alkoxy groups can be substituted or
unsubstituted.

As used herein, the term “alkenyl” means an alkyl radical typically having from 2
to. 10 carbon atoms and having at least one carbon-carbon double bond.
Representative straight chain and branched alkenyls include vinyl, allyl,
1-butenyl, 2-butenyl, isobutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, -
-methyl-2-butenyl, 2 3-dimethyl-2-bute nyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 1-
heptenyl, 2-heptenyi, 3-heptenyl, 1-octenyl, 2-octenyl, 3-octenyl, 1-nonenyl, 2-
nonenyl, 3-nonenyl, 1-decenyl, 2-decenyl, 3-decenyl and the like. Alkenyl groups
can be substituted or unsubstituted.

As used herein, the term “alkynyl” means an alkyl radical typically having from 2
to 10 carbon atoms and having at lease one carbon-carbon triple bond.
Representative straight chain and branched alkynyls include acetylenyl, propynyl,
1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1-butynyl, 4-pentynyl,-1-
hexynyl, 2-hexynyl, 5-hexynyl, 1-heptynyl, 2-heptynyl, 6-heptynyl, 1-octynyl, 2-
octynyl, 7-octynyi, 1-nonynyl, 2-nonynyl, 8-nonynyl, 1-decynyl, 2-decynyl, 9-
decynyl and the like. Alkynyl groups can be substituted or unsubstituted.

As used herein, the term “cycloalkyl’ means a saturated cyclic alkyl radical
typically having from 3 to 10 carbon atoms. Representative cycloalkyls include
cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, and cyclodecyl. Cycloalkyl groups can be substituted or
unsubstituted. '
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As used herein, the term “bicycloalkyl” means a bi-cyclic alkyl system typically
having from 8 to 14 carbon atoms and at least one saturated cyclic alkyl ring.
Representative bicyclocycloalkyls include irdanyl, 1,2,3,4-tetrahydronaphthyl,
5.,6,7,8-tetrahydronaphthyl, perhydronaphthyl and the like. Bicycloalkyl groups
can be substituted or unsubstituted.

As used herein, the term “cycloalkenyl” meanss a cyclic non-aromatic alkyl radical
having at least one carbon-carbon double bord in the cyclic system and typically
having from 5 to 10 carbon atoms. Representative cycloalkenyls include
cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl,
cycloheptadienyl, cycloheptatrienyl, cyclooctenyl, cyclooctadienyl,
cyclooctatrienyl, cyclooctatetraenyl, cyclononenyl, cyclononadienyl, cyclodecenyl,
cyclodecadienyl and the like. Cycloalkeryl groups can be substituted or
unsubstituted.

As used herein, the term "heterocycle" or “heterocyclyl” means a monocyclic
heterocyclic ring (typically having 3- to 10-m embers) which is either a saturated
ring or a unsaturated non-aromatic ring. A 3--membered heterocycle can contain
up to 3 heteroatoms, and a 4- to 10-membexred heterocycle can contain up to 4
heteroatoms. Each heteroatom is indepenciently selected from nitrogen, which
can be quaternized; oxygen; and sulfur, including sulfoxide and sulfone. The
heterocycle may be attached via anw heteroatom or carbon atom.
Representative heterocycles include morpholinyl, thiomorpholinyl, pyrrolidinonyl,
pyrrolidinyl, piperidinyl, piperazinyl, benzo[1,3]dioxolyl, hydantoinyl,
valerolactamyl, oxiranyl, oxetanyi, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydropyrindinyl, tetrahydropyrimidinyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, and the like. A heteeroatom may be substituted with a
protecting group known to those of ordinaary skill in the art, for example, the
hydrogen on a nitrogen may be substitutead with a tert-butoxycarbonyl group.
Furthermore, the heterocyclyl may be optionally substituted with one or more
substituents (including without limitation a h alogen atom, an alkyl radical, or aryl
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radical). Only stable isomers of such subssituted heterocyclic groups are
contemplated in this definition. Heterocyclyll groups can be substituted or
unsubstituted.

As used herein, the term "heteroaromatic” or “meteroaryl” means a monocyclic or
polycyclic heteroaromatic ring (or radical thereof) comprising carbon atom ring
members and one or more heteroatom ring smembers (such as, for example,
oxygen, sulfur or nitrogen). In one embodimment, the heteroaromatic ring is
selected from 5-8 membered heteroaryl ringgs. In another embodiment, the
heteroaromatic ring is a 5 or 6 membered ring. In another embodiment, the
heteroaromatic ring has from 1 to about 4 heteroatoms selected from oxygen,
sulfur and nitrogen. Representative heteroaryls include pyridyl, furyl, thiophenyl,
pymolyl, oxazolyl, imidazolyl, indolizinyl, thiazolyl, isoxazolyl, pyrazolyl,
isothiazolyl, pyridazinyl, pyrimidinyl, pyrazimyl, triazinyl, triazolyl, pyridinyi,
thiadiazolyl, pyrazinyl, quinolyl, isoquniolyl, iredazotyl, benzoxazoly!, benzofuryl,
benzothiazolyl, indolizinyl, imidazopyridinyl, isothiazolyl, tetrazolyl,
benzimidazolyl, benzoxazolyl, benzothiazolyl, benzothiadiazolyl, benzoxadiazolyl,
indolyl, tetrahydroindolyl, azaindolyl, imidazopyridyl, qunizaolinyl, purinyl,
pyrrolof2,3]pyrimidyl, pyrazolo[3,4]pyrimidyl -or benzo(b)thienyl and the like.
These heteroaryl groups (including indolizinyl when mentioned alone) may be
optionally substituted with one or more subst ituents including (but not limited to
amino, alkylamino, alkoxy, alkylthio, oxo, halo, acyl, nitro, hydroxyl, cyano, aryl,
alkylaryl, aryloxy, aryithio, arylamino, carbocyclyl, carbocyclyloxy, carbocyclylthio,
carbocyclylamino, heterocyclyl, hetewocyclyloxy, heterocyclylamino,
heterocyclylthio, and the like. Particular hetewoaryl substituents include halo and
lower alkyl optionally substituted with one or more halo.

A heteroaralkyl group refers to a heteroaryl group that is attached to another

moiety via an alkylene linker. Heteroaral kyl groups can be substituted or
unsubstituted.
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As used herein, the term "halogen" or “halo” means -F, -C\, -Bror-l.

As used herein, the term “haloalkyl” means an alkyl group in which one ormore —
H is replaced with a halo group. Examples of haloalkyl groups includde -CFs,
-CHF,, —CCls, -CH2CHBr, -CH,CH(CH2CH2Br)CHs, -CHICHs, and the like.

As used herein, the term “haloalkyloxy” means an alkyl group in which one or
more —H is replaced with a halo group. Examples of haloalkoxy groupes include
-OCF3; and -OCHF-.

As used herein, the terms “subject”,” “patient’ and “animal’, are used
interchangeably and include, but are not limited to, a cow, monkey, horsse, sheep,
pig, chicken, turkey, quail, cat, dog, mouse, rat, rabbit, guinea pig and human.
_The preferred subject, patient or animal is a human.

As used herein, the term “lower” refers to a group having up to four atoms. For
example, a “lower alkyl” refers to an alkyl radical having from 1 to 4 carbon
atoms, and a “lower alkenyl” or “lower alkynyl” refers to an alkenyl or alkynyl
radical having from 2 to 4 carbon atoms, respectively. Lower substituents are
typicaliy preferred.

Where a particular substituent occurs multiple times in a given structure or
moeity, the identity of the substitutent is independent in each case arnd may be
the same as or different from other occurrences of that substituent in the
structure or moiety.  Furthermore, individual substituents in the specific
embodiments and exemplary compounds of this invention are preferred in
combination with other such substituents in the compounds of this invention,
even if such individual substituents are not expressly noted as being pereferred or
not expressly shown in combination with other substituents.
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The compounds of the invention are defined herein by their chemical structures
and/or chemical names. Where a compound is referred to by both a chemical
structure and a chemical name, and the chemical structure and chemical name
conflict, the chemical structure is determinative of the compound's identity.

Suitable substituents for an alkyl, alkylene, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heterocyclyl, aryl, aralkyl, heteroaryi, and heteroarylalkyl groups
include any substituent which will form a stable compound of the invention.
Examples of substituents for an alicyl, alkylene, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heterocyclyl, aryl, aralky!, heteroaryl, and heteroarylalkyl include an
alkyl, an alkenyl, an alkynyl, an cycloalkyl, an cycloalkenyi, an heterocyclyl, an
aryl, an heteroaryi, an aralkyl, an heeteraralkyl, a haloalkyl, -C(O)NR1Ra,
-NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy, -C(O)Rs, -NRiR2, -SRa4,
-C(O)OR4, -OC(O)Rs, -NR4C(O)NR1Ry, -OC(O)NR4Rz, -NR4C(O)ORs,
-S(O)pR4, of -S(O);NR1Rz, wherein R, and R», for each occurrence are,
independently, H, an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl, an
optionally substituted cycloalkenyl , an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, or an optionall'y substituted heteraralkyl; or Ry and R taken
together with the nitrogen to which they are attached is optionally substituted
heterocyclyl or optionally substituted heteroaryl; and Ry and Rs for each
occurrence are, independently, H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substitutexd cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
an optionally substituted aralkyl, or an optionally substituted heteraralkyl;

in addition, alkyl, cycloalkyl, alkylene, a heterocyclyl, and any saturated portion of

a alkenyl, cycloalkenyl, alkynyl, a ralkyl, and heteroaralkyl groups, may also be
substituted with =0, =S, =N-R4.
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When a heterocyclyl, heteroaryl, or heteroaralkyl group contains a nitroge atom,
it may be substituted «or unsubstituted. When a nitrogen atom in the aromaitic
ring of a heteroaryl group has a substituent the nitrogen may be a quaternary
nitrogen.

Choices and combimations of substituents and variables envisioned by this
invention are only th.ose that result in the formation of stable compounds. The
term "stable", as ussed herein, refers to compounds which possess stability
sufficient to allow maanufacture and which maintains the integrity of the cosmpound
for a sufficient period of time to be useful for the purposes detailed here=in (e.g.,
therapeutic or pro phylactic administration to a subject). Typically, such
compounds are sta ble at a temperature of 40°C or less, in the abssence of
excessive moisture, for at least one week. Such choices and combinations will

be apparent to thosee of ordinary skill in the art and may be determinect without
undue experimentatiion.

Unless indicated otherwise, the compounds of the invention containing reactive
functional groups (such as (without limitation) carboxy, hydroxy, and amino
moieties) also inclu de protected derivatives thereof. “Protected derivatives” are
those compounds ir which a reactive site or sites are blocked with one ©re more
protecting groups.  Suitable protecting groups for carboxy moietiess include
benzyl, tert-butyl, amnd the like. Suitable protecting groups for amino armd amido
groups include aceelyl, tert-butoxycarbonyl, benzyloxycarbonyl, and the like.
Suitable proetecting groups for hydroxy “include benzyl and the likes. Other
suitable protecting egroups are well known to those of ordinary skill in th e art and
include those founed in T. W. Greene, Protecting Groups in Organic Synthesis,
John Wiley & Sonss, Inc. 1981, the entire teachings of which are incorporated
herein by references.
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As used herein, the terrn “compound(s) of this invention” and similar terms refewrs
to a compound of any one of formulas (1) through (XXI) or a phamaceutical ly
acceptable salt, solvate clathrate, or prodrug thereof and also include protectexd
derivatives thereof.

As used herein and unless otherwise -indicated, the term “prodrug” means a
derivative of a compound that can hydrolyze, oxidize, or otherwise react undiier
biological conditions (ir vitro or in vivo) to provide a compound of this invention.
Prodrugs may only become active upon such reaction under biological
conditions, but they may have activity in their unreacted forms. Examples of
prodrugs contemplated in this invention include, but are not limited to, analogs or
derivatives of compounds of any one of formulas (1) through (XXI) that comprise
bichydrolyzable moieties such as biohydrolyzable amides, biohydrolyzalble
esters, biohydrolyzable carbamates, biohydrolyzable carbonates, biohydrolyzalble
ureides, and bichydrolyzable phosphate analogues. Other examples of prodriigs
include derivatives of compounds of any one of formulas (I) through (XXI) t hat
comprise -NO, -NOz, -ONO, or -ONO2 moieties. Prodrugs can typically be
prepared using well-kcnown methods, such as those described by 1 BURGER'S
MEDICINAL CHEMISTRY .AND DRUG DISCOVERY (1995) 172-178, 949-982 (Manfrecd E.
Wolff ed., 5" ed), thae entire teachings of which are incorporated herein by
reference.
{

As used herein and unless otherwise indicated, the terms “biohydrolyzaable
amide”, “biohydrolyzable ester’, “biohydrolyzable carbamate’, “biohydrolyzaable
carbonate®, “biohydrolyzable ureide” and “biohydrolyzable phosphate analogyue’
mean an amide, ester, carbamate, carbonate, ureide, or phosphate analogue,
respectively, that either: 1) does not destroy the biological activity of the
compound and confers upon that compound advantageous properties in wivo,
such as uptake, duration of action, or onset of action; or 2) is itself biologiczally
inactive but is converted in vivo to a biologically active compound. Exampless of
biohydrolyzable amides include, but are not limited to, lower alkyl amiudes,
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a-amino acid amides, alkoxyacyl amides, and alkylaminoalkylcarbonyl amides.
Examples of biohydrolyzable esters include, but are not limited to, lower alkyl
esters, alkoxyacyloxy esters, alkyl acylamino alkyl esters, and cho line esters.
Examples of bichydrolyzable carbamates include, but are not limitezd to, lower
alkylamines, substituted ethylenediamines, aminoacids, hydroxyalkylamines,
heterocyclic and he-teroaromatic amines, and polyether amines.

As used herein, the= term "pharmaceutically acceptable salt," is a salt Formed from
an acid and a basiic group of one of the compounds of any one of formulas (1)
through (XXI). Iiustrative salts include, but are not limited, to sulfate, citrate,
acetate, oxalate, chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid
phosphate, isonico tinate, lactate, salicylate, acid citrate, tartrate, oleate, tannate,
pantothenate, bita Ttrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucaronate, saccharate, formate, benzoate, glutamate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesuslfonate, and
pamoate (ie., 1,1 '-methylene-bis-(2-hydroxy-3—naphthoate)) salts. The term
"pharmaceutically acceptable salt’ also refers to a salt prepaared from a
compound of any one of formulas (1) through (XXI) having an acidic functional
group, such as a carboxylic acid functional group, and a phaxmaceutically
acceptable inorganic or organic base. Suitable bases include, but a re not limited
to, hydroxides o alkali metals such as sodium, potassium, and lithium;
hydroxides of alkaline earth metal such as calcium and magnesiunn; hydroxides
of other metals, stich as aluminum and zinc; ammonia, and organic amines, such
as unsubstitutedd or hydroxy-substituted mono-, di-, or trialkylamines;
dicyclohexylamines; tributyl amine; pyridine; N-methyl,N-ethylamine; diethylamine;
triethylamine; moro-, bis-, or tris-(2-hydroxy-lower alkyl amines), stsch as mono-,
bis-, or tris-(2-hydroxyethyl)amine, 2-hydroxy-tert-butylamine, or
tris-(hydroxymethwyl)methylamine, N, N,diHower alkyl-N-(hycdroxy lower
alkyl)-amines, such ~ as N,N-dimethyl-N-(2-hydroxyethyl) amine, or
tri-(2-hydroxyethy )amine; N-methyl-D-glucamine; and amino aciids such as
arginine, lysine, and the like.
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As wsed herein, the term "pharmaceutically acceptablee solvate,” is a solvate
formaed from the association of one or more solvent molecules to one or moré
molexcules of a compound of any one of formulas () through (XXI). The term
solvate includes hydrates (e.g., hemi-hydrate, m ono-hydrate, dihydrate,
trinwdrate, tetrahydrate, and the like).

As used herein, the tem “asthma” means a pulmon ary disease, disorder or
coredition characterized by reversible airway obstructieon, airway inflammation,
and increased airway responsiveness to a variety of stinmuli.

“Im munosuppression” refers to impairment of any cosmponent of the immune
sysstem resulting in decreased immune function. T his impairment may be
me=asured by any conventional means including ~whole blood assays of
lymphocyte function, detection of lymphocyte proliferati=on and assessment of the
expression of T cell surface antigens. The antisheezp red blood cell (SRBC)
prienary (IgM) antibody response assay (usually referre=d to as the plaque assay)
is one specific method. This and other methods are described in Luster, M.l
Poerter, C., Pait, D.G., White, K.L., Jr.,, Gennings, C., Munson, AE., and
Rosenthal, G.J. (1992). “Risk Assessment in iImmunotoxicology |: Sensitivity and
Preedictability of Immune Tests.” Fundam. App!. Toxico 1., 18, 200-210. Measuring
the immune response to a T-cell dependent immunosgen is another particularly
usseful assay (Dean, J.H., House, RV. and Luster, M.. (2001).
sirmmunotoxicology: Effects of, and Responses to, Drugs and Chemicals.” In
Principles and Methods of Toxicology: Fourth Editicon (AW. Hayes, Ed.), pp.
1415-1450, Taylor & Francis, Philadelphia, Pennsylvaria).

The compounds of this invention can be used to treat subjects with immune
di sorders. As used herein, the term “immune disordeer” and like terms means a
disease, disorder or condition caused by the immune system of an animal,
ircluding autoimmune disorders. Immune disorders include those diseases,
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disorders or conditions that have an immune component and those that are
substantially or entirely immune system-mediated. Autoimmune disorders are
those wherein the animal’s own immune system mistakenly attacks itself, thereby
targeting the cells, tissues, and/or organs o¥ the animal's own body. For
example, the autoimmune reaction is directed against the brain in multiple
sclerosis and the gut in Crohn's disease. In oth er autoimmune disorders such as
systemic lupus erythematosus (lupus), affected tissues and organs may vary
among individuals with the same disease. One person with lupus may have
affected skin and joints whereas another may have affected skin, kidney, and
lungs. Ultimately, damage to certain tissues by the immune system may be
pemmanent, as with destruction of insulin-produscing cells of the pancreas in Type
1 diabetes mellitus. Specific autoimmune disorders that may be ameliorated
using the compounds and methods of this inivention include without limitation,
autoimmune disorders of the nervous system (e.g., multiple sclerosis,
myasthenia gravis, autoimmune neuropathies such as Guillain-Barré, and
autoimmune uveitis), autoimmune disorders of the blood (é.g., autoimmune
hemolytic anemia, pernicious anemia, and autoimmune thrombocytopenia),
autoimmune disorders of the blood vessels (e.g., temporal arteritis, anti-
phospholipid syndrome, vasculitides such as Wegener's granulomatosis, and
Behcet's disease), autoimmune disorders of €he skin (e.g., psoriasis, dermatitis
herpetiformis, pemphigus vulgaris, and vitiligo), autoimmune disorders of the
gastrointestinal system (e.g., Crohn's disease, ulcerative colitis, primary biliary
cirrhosis, and autoimmune hepatitis), autoirmmune disorders of the endocrine
glands (e.g., Type 1 or immune-mediated ckiabetes mellitus, Grave's disease.
Hashimoto's thyroiditis, autoimmune oophoriitis and orchitis, and autoimmune
disorder of the adrenal gland); and autoimrmune disorders of multiple organs
(including connective tissue and musculoskeletal system diseases) (e.g.,
rheumatoid arthritis, systemic ‘lupus erythermatosus, scleroderma, polymyositis,
dermatomyositis, spondyloarthropathies such as ankylosing spondylitis, and
Sjogren's syndrome). In addition, other immume system mediated diseases, such
as graft-versus-host disease and allergic d isorders, are also included in the
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definition of immune disorders herein. Becausse a number of immune disorders
are caused by inflammation, there is some osverlap between disorders that are
considered immune disorders and inflammatery disorders. For the purpose of
this invention, in the case of such an overlapping disorder, it may be considered
either an immune disorder or an inflammaatory disorder. “Treatment of an
immune disorder” herein refers to administering a compound or a composition of
the invention to a subject, who has an immuine disorder, a symptom of such a
disease or a predisposition towards such a disease, with the purpose to cure,
relieve, alter, affect, or prevent the autoimm-une disorder, the symptom of it, or
the predisposition towards it.

As used herein, the term “allergic disordesr” means a disease, condition or
disorder associated with an allergic respsonse against nomally innocuous
substances. These substances may be found in the environment (such as indoor
air poliutants and aeroallergens) or they may be non-environmental (such as
those causing dermatological or food allerg ies). Allergens can enter the body
through a number of routes, including by imshalation, ingestion, contact with the
skin or injection (including by insect sting). BMany allergic disorders are linked to
atopy, a predisposition to generate the allerg ic antibody IgE. Because IgE is able
to sensitize mast cells anywhere in the bordy, atopic individuals often express
disease in more than one organ. For the purpose of this invention, allergic
disorders include any hypersensitivity thaat occurs upon re-exposure to the
sensitizing allergen, which in tum causes th e release of inflammatory mediators.
Allergic disorders include without limitatiom, allergic rhinitis (e.g., hay fever),
sinusitis, rhinosinusitis, chronic or recurren-t otitis media, drug reactions, insect
sting reactions, latex reactions, conjun:ctivitis, urticaria, anaphylaxis and
anaphylactoid reactions, atopic dermatitis, assthma and food allergies.

The compounds of this invention can be useed to prevent or to treat subjects with
inflammatory disorders. As used herein, an “inflammatory disorder” means a
disease, disorder or condition characterizesd by inflammation of body tissue or
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having an inflammatory component. These imclude local inflammatory responses
and systemic inflammation. Examples of such inflammatory disorders include:
transplant rejection; chronic inflammatory disorders of the joints, including
arthritis, rheumatoid arthritis, osteoarthritis and bone diseases associated with
increased bone resorption; inflammatory” pbowel diseases such as ileitis,
ulcerative colitis, Barrett's syndrome, and Crohn's disease; inflammatory lung
disorders such as asthma, adult respiratory distress syndrome, and chronic
obstructive airway disease; inflammatory disorders of the eye including corneal
dystrophy, trachoma, onchocerciasis, uv eitis, sympathetic ophthalmitis and
endophthalmitis; chronic inflammatory disowders of the gums, including gingivitis
and periodontitis; tuberculosis; leprosy; inflammatory diseases of the kidney
including uremic complications, glomerulonephritis and nephrosis; inflammatory
disorders of the skin including scleroodermatitis, psoriasis and eczema;
inflammatory diseases of the central nervous system, including chronic
demyelinating diseases of the nervous sysstem, multiple sclerosis, AlDS-related
neurodegeneration  and Alzheimer's disease, infectious meningitis,
encephalomyelitis, Parkinson's disease, Huntington's disease, amyotrophic
lateral sclerosis and viral or autoimmune= encephalitis; autoimmune disorders,
immune-complex vasculitis, systemic lupas and erythematodes; systemic lupus
erythematosus (SLE), and inflammatory diseases of the heart such as
cardiomyopathy, ischemic heart disease hypercholesterolemia, atherosclerosis);
as well as various other diseases with significant inflammatory components,
including preeclampsia; chronic liver faiilure, brain and spinal cord trauma,
cancer). There may also be a systemic inflammation of the body, exempilified by
gram-positive or gram negative shock, hwemorrhagic or anaphylactic shock, or
shock induced by cancer chemotherapy in response to pro-inflammatory
cytokines, e.g., shock associated with pro-inflammatory cytokines. Such shock
can be induced, eg., by a chemotherapeutic agent used in cancer
chemotherapy. “Treatment of an inflammatory disorder” herein refers to
administering a compound or a composition of the invention to a subject, who
has an inflammatory disorder, a symptorm of such a disorder or a predisposition
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towards such a disorder, with the purpose to cure, relieve, alter, affect, or prevent
the inflammatory disorder, the symptom of it, or the predisposition towards it.

An “effective amount” is the quantity of compound in which a beneficial outcome
is achieved when the compound is admin istered to a subject or alternatively, the
quantity of compound that possess a de sired activity in-vivo or in-vitro. In the
case of inflammatory disorders and autoimmune disorders, a beneficial clinical
outcome includes reduction in the extent or severity of the symptoms associated
with the disease or disorder and/or an increase in the longevity and/or quality of
life of the subject compared with the aabsence of the treatment. The precise
amount of compound administered to & subject will depend on the type and
severity of the disease or condition and on the characteristics of the subject, such
as general health, age, sex, body weig ht and tolerance to drugs. it will also
depend on the degree, severity and type of inflammatory disorder or autoimmune
disorder or the degree of immunosuppre:ssion sought. The skilled artisan will be
able to determine appropriate dosages depending on these and other factors.
Effective amounts of the disclosed comgpounds typically range between about 1
mg/mm? per day and about 10 gramslmm2 per day, and preferably between 10
mg/mm? per day and about 1 gram/mm?_

The compounds of the invention may contain one or more chiral centers and/or
double bonds and, therefore, exist as sterecisomers, such as double-bond
isomers (i.e., geometric isomers), enanttiomers, or diastereomers. According to
this invention, the chemical structures d epicted herein, including the compounds
of this invention, encompass all of the corresponding compounds’ enantiomers
and stereoisomers, that is, both the stereomerically pure form (e.g., geometrically
pure, enantiomerically pure, or diastereomerically pure) and enantiomeric,
diastereomeric, and geometric isomeric mixtures. In some cases, one
enantiomer, diastereomer, or geometric isomer will possess superior activity or
an improved toxicity or kinetic profile compared to others. In those cases, such
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enantiomers, diastereomers, and geometric isomers «©f a compound of this

invention is preferred.

The term ‘“inhibit production of IL-2° and like terms means inhibiting 1L-2
synthesis (e.g. by inhibiting transcription (MRNA exporession), or translation
(protein expression)) and/or inhibiting IL-2 secretion in a cell that has the ability to
produce and/or secrete iL-2 (e.g., T lymphocyte). Likeswise, the term ‘“inhibiting
production of IL-2, IL-4, IL-5, IL-13, GM-CSF, TNF-a or iINF-y means inhibiting
the synthesis (e.g. by inhibiting transcription, or translation) and/or inhibiting the
secretion in a cell that has the ability to produce and/or Secrete these cytokines.

As used herein, a composition that “substantially” comprises a compound means
that the composition contains more than about 80% by weight, more preferably
more than about 90% by weight, even more preferably” more than about 95% by
weight, and most preferably more than about 97% by wreight of the compound.

As used herein, a composition that is “substantially free” of a compound means
that the composition contains less than about 20% by weight, more preferably
less than about 10% by weight, even more preferablly less than about 5% by
weight, and most preferably less than about 3% by weight of the compound.

As used herein, a reaction that is “substantially complete” means that the
reaction contains more than about 80% by weight of the desired product, more
preferably more than about 90% by weight of the desired product, even more
preferably more than about 95% by weight of the desired product, and most
preferably more than about 97% by weight of the desired product.

As used herein, a racemic mixture means about 50 % of one enantiomer and

about 50% of is corresponding enantiomer relative %o all chiral centers in the
molecule. The invention encompasses all enantiomerically-pure,
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enantiomerically-enriched, diastereomerically pure, diastereomerically enriched,
and racemic mixtures of the compounds of any one oof formulas (1) through (XXI).

Enantiomeric ahd diastereomeric mixtures can be resolved into their component
enantiomers or stereoisomers by well known metho«ds, such as chiral-phase gas
chromatography, chiral-phase high performance  liquid chromatography,
crystallizing the compound as a chiral salt complex, «r crystallizing the compound
in a chiral solvent. Enantiomers and diastereomers can also be obtained from
diastereomerically- or enantiomerically-pure intermediates, reagents, and
catalysts by well known asymmetric synthetic methosds.

When administered to a patient, e.g., to a non-human animal for veterinary use
or for improvement of livestock, or to a human for clinical use, the compounds of
the invention are typically administered in isolated f-orm or as the isolated form in
a pharmaceutical i:omposition. As used hereirm, "isolated” means that the
compounds of the invention are separated from otimer components of either (a) a
natural source, such as a plant or cell, preferabsly bacterial culture, or (b) a
synthetic organic chemical reaction mixture. Preferably, via conventional
techniques, the compounds of the invention are purified. As used herein,
“purified” means that when isolated, the isolate contains at least 95%, preferably
at least 98%, of a single compound of the invention by weight of the isolate.

Only those choices and combinations of substituents that result in a stable
structure are contemplated. Such choices and commbinations will be apparent to
those of ordinary skill in the art and may be determined without undue
experimentation.

The invention can be understood more fully by refesrence to the following detailed

description and illustrative examples, which are intended to exemplify non-
limiting embodiments of the invention.
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SPECIFIC EMBODIMENTS

The invention relates to compounds and phammnaceutical compositions that are
particularly useful for immunosuppression or to treat or prevent inflammatory
conditions and immune disorders.

One embodiment of the invention relates to com. pounds of formula (1):

s

(Dn
0

and pharmaceutically acceptable salts, s«olvates, clathrates, and prodrugs
thereof, wherein:

X is an optionally substituted phenyl, an wptionally substituted 4H-
[1,2,4]triazol-4-yl, an optionally substituted pyriclyl, or an optionally substituted-
indolizinyt;

Y is NRsRz, an optionally substituted cycsloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocy«clyl, an optionally substituted aryl
or an optionally substituted heteroaryt;

Ais -O-, -S(0)p-, -NH-, -NZ-, -CH=CIH-, -CZ=CH-, -CH=CZ-, -N=CH-,
-N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-, -CH=N-, or
-CZ=N-, '

each Z is independently selected from thhe group consisting of an
optionally substituted alkyl, an optionally substi tuted alkenyl, an optionally
substituted alkynyl, an optionally substituted cyvcloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryi,
an optionally substituted heteroaryl, an optionally substituted aralkyl, an
optionally substituted heteraralkyl, a haloalkyl, -C(O)NR1Rz2, -NR4C(O)Rs, halo,
-OR4, Cyano, nitro, haloalkoxy, -C(O)Rs, -NRuRz, -SRy, -C(O)ORs4, -OC(O)R4,
NR4C(O)NR1Rz, -OC(O)NR1Rz, -NR4C(O)ORs, -S(O)pRs, or -S(O)NR4Rz;
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L is a linker selected from the group consisting of a covalent bond, —
NRCHy-, -CH2NR-, —C(Q)-, -NR-C(O)-, -C(0)-NR-, -OC(O)-, -C(0)O-, -C(S)-,
—NR-C(8)-, -C(S)-NR-;

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

R, and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally substituted aralkyl, or an
optionally substituted heteraralkyl; or R; and R, taken together with the nitrogen
to which they are attached is optionally substituted heterocyclyl or optionally
substituted heteroaryl;

R4 and Rs for each occurrence is, independently, H, an optionally
substituted alky!, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally substituted aralkyl, or an
optionally substituted heteraralkyl;

nis 0 or an integer from 1 to 4; and

pis0,1,o0r2.

In another embodiment, the invention relates to compounds represented by the
following structural formula (11):

™

|

(Dn
(1)
and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof wherein:
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X, A, Z, L, and n are deffined as for formula (1); and

Y, is an optionally substituted aryl or an optionally substituted heteroaryl.

in one embodiment, cornpounds of the invention are represented by
formula (I1), as defined above,- provided that one or more (for example, all) of the
following conditions are met:

1) Yi is not a heteroaryl that is further substituted with a substituted or
unsubstituted aryl or a substituted or unsubstituted heteroaryl;

2) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p-
(methoxymethyl)phenyl, p-(be=nzamido)phenyl, a substituted p-
(benzamido)phenyl, or p-carb-oxyphenyl, Y is not a substituted or unsubstituted
phenyl, an unsubstituted furyl , a substituted oran unsubstituted thiophenyl, a
substituted benzo[b]thiophenyl, an unsubstituted thiazolyl, a substituted 7,8-
dihydronaphthyl, a substituted pyrazinyl, or a substituted or unsubstituted
pyridinyl;

3) when X is m-nitropkenyl or m-(trifluoromethyl)phenyl, Y1 is not a
substituted or unsubstituted phenyl;

4) Xis not a phenyl theatis substituted in the ortho position with —
S(0)2NH_z; and/or

5) X is not a nitropheryl when Y is a substituted 1H-pyrazolyl.

In another embodiment, the i nvention is related to compounds represented by

formula (ill):
x ‘ A L
s

(Z)n
(1)
and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof wherein:

X, A, Z, L, and n are defined as in formula (1); and
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Y , is an optionally substituted cycloalkyl, an optionally subestituted
cycloalk enyl, or an optionally substituted heterocyclyl.

I one embodiment, compounds of the invention are repre=sented by
formula (lll), as defined above, provided that one or more (for example, all) of the
following conditions are met:

4) Xis nota phenyl that is substituted in the ortho positiom with —-CN or —
S(O)2NH;;

2) Yzisnota 4,5-dihydroisoxazlyl that is further substitutexd with a
substituited or unsubstituted aryl or a substituted or unsubstituted hetercaryl;
and/or

3) Y, is not a substituted cyclopentenyl.

In another embodiment, the invention relates to compounds repwesented by
formula (1V):

(T)n ' (Tzz)q
(Ra)m~_// == ==
"N\
A Y 2 WY/
(v)

and pharmaceutically acceptable salts, solvates, clathrat-es, and prodrugs
thereof, wherein:

L, Z and n are defined as in fomula (1);

R3 and Ry, for each occurrence, are, independently, sel-ected from the
group consisting of an optionally substituted alkyl, an optionally~ substituted
alkeny/l, an optionally substituted alkynyt, an optionally substitulted cycloalkyl, an
optiorally substituted cycloalkenyl, an optionally substituted he-terocyclyl, an
optiormally substituted aryl, an optionally substituted heteroaryl, an optionally
substi tuted aralkyl, an optionally substituted heteraralkyl,a halosalkyl, -C(O)NR4Rz,
-NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy, -C(O)Rs, -NR1Rz2, -SR4,
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-C(O)OR4, -OC(O)Rs, -NR4C(OINR1R, -OC(O)NIR1Rz, -NR4C(O)ORs,
-8(O)pRs, or -S(0O);NR1R2;

R1, Rz, R4, Rs and p are defined as above;and

m and q are each independently, 0 or an inkteger from 1 to 5.

In one embodiment, compounds of the inve=ntion are represented by
formula (IV) provided that one or more (for examp le, all) of the following
conditions are met:

1) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p-
(methoxymethyl)phenyl, p-(benzamido)phenyl, a substituted p-
(benzamido)phenyl, or p-carboxyphenyl, Y or Y1 i=s not a substituted or
unsubstituted phenyl, an unsubstituted furyl, a subbstituted or an unsubstituted
thiophenyl, a substituted benzo[blthiophenyl, an uinsubstituted thiazolyl, a
substituted 7,8-dihydronaphthyl, a substituted pyr-azinyl, or a substituted or
unsubstituted pyridinyl;

2) X is m-nitrophenyl or m-(trifluoromethyl )phenyl, Y or Y4 isnota
substituted or unsubstituted phenyl; and/or

3) X is not a phenyl that is substituted in t he ortho position with —
S(0)zNH2.

In another embodiment, the invention relates to compounds represented by
formula (V):
(Raz)e @n

L

(R13)s
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and pharmaceutically acceptable salts, solvates, claxthrates, and prodrugs
the-reof, wherein:

Y, L, Z and n are defined as in formula (1);

R4z and Ry4s, for each occurrence, is, independently», an optionally
sulbstituted alkyl, an optionally substituted alkenyl, an opti«onally substituted
alikcynyl, an optionally substituted cycloalkyl, an optionally ssubstituted
cycloalkenyl, an optionally substituted heterocyclyl, an op-tionally substituted aryl,
an optionally substituted heteroaryl, an optionally substitu ted aralkyl, an
opstionally substituted heteraralkyl,a haloalkyl, -C(O)NR1R, -NR4C(O)Rs, halo,
-OsR4, cyano, nitro, haloalkoxy, -C(O)Rs, -NRiRz, -SR4, -C(O)ORs, -OC(O)R4,
-NLR4C(O)NR1R2, -OC(O)NR1 Ry, -NR4C(OYORs, -S(O)pFu, oF -S(O)pNR1 Ra;

R1, Rz, R, Rs and p are defined as above;

ris 0, 1 or2; and

s is 0 or an integer from 1 to 4.

In another embodiment, the invention relates to compourds represented by
formula (VI):

(Raky ‘T’"
N
N |— Y
i/ \_/
v

and pharmaceutically acceptable salts, solvates, <lathrates, and prodrugs
thereof, wherein:

Y, Z, L, and n are defined as for formula (X

R, is defined as for formula (1V); and

uis 0, 1,or2.

(n another embodiment, the invention relates to compournds represented by
fomula (Vi)
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and ppharmaceutically acceptable salts, solvates, clathrates, amnd
prodrugs thereof, wherein:

Y, Z, L, and n are defined as in formula (1);

Azis CH, CZ, N or N—O; and

R3 ard m are defined as in formula (V).

In another embodisment, the invention relates to compounds represented by”
formula (VIil):

and pharmaceutically acceptable salts, solvates, clathrates, and pro drugs
thereof, wherein:

L, Z and n are defined as for formula (1);

Y, is definexd as for formula (Il);

R3 and m are defined as for formula (IV); and

A2 is definexd as for formula (VIl).

In another embod iment, the invention relates to compounds represented by
formula (IX):
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R:

7
Rg

(IX)

1

and pharmaceutically acceptable salts, solvates, clathrates , or prodrugs
thereof, whexrein:

Y and L are defined as in formula (1); and

R; amd Rg are each, independently, -H, -CF3, -CN, -C(0O)CHy, -F, Cl,
-OCHa, -OCH,CHs, -C(0)OCH2CHjs, -SCHs, -NHCHj, or lower alk.yl, provided that
at least one= of Ry or Rg is not —H.

in another @mbodiment, the invention relates to compounds repreesented by

formula (X) :
R

7

Rg

&)

and pharmaceutically acceptable salts, solvates, clathrate=s, and prodrugs
thereof, wiherein:

Lis defined as for formula (l);

Y, i-s defined as for formula (ll)

R; aand Rs are defined as for formula (1X).
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In another embodiment, the invention relates to compounds represented by

formula (XI):
| A (Relq
ave=e
\_ 7/

Rs

X1D

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, wherein:

L is defined as for formula (1);

Ry and Rg are defined as for formula (IX);

Aqis CH, CRg, N or N—O;

Rg, for each occurrence, is, indepe=ndently, halo, lower atkyl, lower
haloalkyl, lower alkoxy, lower haloalkoxy, or hydroxyl; and

qis 0 or an integer from 1t0 5.

In another embodiment, the invention relates to compounds represented by
formula (XII): ’ I

R7
Ryo R11
Rsa 0 :

(X<

and pharmaceutically acceptable salts, solvates, clathrates, or prodrugs
thereof, wherein:

Ry and Rg are defined as in formuila (iX); and
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R+ and Ry are each, independently, -F, Cl, a lower alkyl, a lower
haloalkyl, a lower alkoxy or a lower haloalkoxy.

in another embodiment, the invention relatexs to compounds represented by

formula (XIli):
R

7
Rs R1o
oD

Ri4

and pharmaceutically acceptable sailts, solvates, clathrates, and prodrugs
thereof, wherein:

L is defined as for formula (1);

R; and Rs are defined as for formula (IX); and

Ri¢ and Rys ére defined as in formuala (X!1).

In one embodiment, compounds of the invention are represented by any
one of formulas (1), (11), (IV), (V1) through (X1, (XIX) and (XX) wherein one or
more (for example, all) of the following comditions are met:

1) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p-
(methoxymethyl)phenyl, p-(benzamido)phwenyl, a substituted p-
(benzamido)phenyl, or p-carboxyphenyl, ~Y or Yy is not a substituted or
unsubstituted phenyl, an unsubstituted furyl, a substituted or an unsubstituted
thiophenyl, a substituted benzo[bjthiophe nyl, an unsubstituted thiazolyl, a
substituted 7,8-dihydronaphthyl, a substit uted pyrazinyl, or a substituted or
unsubstituted pyridiny!;

2) when X is m-nitrophenyl or m-(trifluoromethyl)phenyl, Y or Y1 isnota
substituted or unsubstituted phenyl; and/or
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3) Xis nota phenyl that is substituted in the ortho positiom with —
S(O)2NH2..

In one ennbodiment, the invention relates to compounds represe=nted by formula

()

(R1sh
XIv)
amnd pharmaceutically acceptable salts, solvates, clathraftes, and prodrugs
thereof, “wherein:

Y is defined as for formula (1),

R4, and Ry are each, independently, -CFs, -OCHjs, -F, -&ClI, or -C(O)OCHs;
and

t isQ, 1o0r2.

In anotheer embodiment, the invention relates to compounds rerpresented by
formula (XV):

(RQ)Q

Rig 0o

NH
N

"

(Resht
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xv)

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs

thereof, wherein:
Re and q are defined as for formula X)), and

Ris, R1s and t are defined as for formu la XIV).

In another embodiment, the invention relates to conmpounds represented formula

(Xvi):

Rig R17

B NH

N

L/

; (Ragh
(XvI)
and pharmaceutically acceptable salts, solv-ates, clathrates, and prodrugs
thereof, wherein:
R1s, Ris, and tare defined as for formula (X1V); and

Ris and Ry7 are each, independently, -F or —OCHa.

In another embodiment, the invention relates to compounds represented by
formula (XVIi):
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WO 2005/009539
Rie
Ry4 (o]
) &
\)N Ry7
(R15)t/
VI

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs

thereof, wherein:
Ri4, R1s, and t are defined as for formula (XIVv); and

R4 and Ry7 are defined as for formula (XVvi).

in another embodiment, the invention relates to compounds represented by
formula (XVIl):

(Rs)q
Rao (o) _I___
Y
N
R21
Xwvii

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs

thereof, wherein:
Rg and q are defined as for formula (XI); and
R20 and Ry are each, independently, -H, -F, -Cl, a lower alkyl, thiophenyl,

-OCHs, -CF3, or -OCF3;
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In another embodiment, the invention relates to compounds represented by
formula (XIX):

X \ / L—Y

(XIX)

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, wherein:
X Y.L, Z andn aré defined as for formula ({); and
A, is defined as for formula (V1)

in another embodirment, the invention rel?tes to compounds represented by

formula (XX):
‘ (D
=Az

X \ / L—Y
XX)

(

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, wherein:

X, L, Z, and n are defined as for formula );
Y, is defined as in formula (1); and
A, is defined as for formula (V).

In one embrodiment, compounds of the invention are represented by
formula (XX), as defined above, provided that one or more (for example, all) of
the following condlitions are met:

1) Y, is not a heteroaryl that is further substituted with a substituted or
unsubstituted ary8 or a substituted or unsubstituted heteroaryl;

42



WO 2005/009539 PCT/US2004/023895

2) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p-
(methoxymethyl)phenyl, p-(bexnzamido)phenyl, a substituted p-
(benzamido)phenyl, or p-carbeoxyphenyl, Y is nota substituted or unsubstituted
phenyl, an unsubstituted furyll, a substituted or an unsubstituted thiophenyl, a
substituted benzo[bjthiophenwyl, an unsubstituted thiazoly!, a substituted 7,8-
dihydronaphthyl, a substitutesd pyrazinyl, or a substituted or unsubstituted
pyridinyl;

3) when X is m-nitrop-henyl! or m-(trifluoromethyf)phenyl, Y1 is not a
substituted or unsubstituted gphenyl;

4) X is not a phenyl that is substituted in the ortho position with —
S(0)2NH2; and/or

5) X is not a nitrophe nyl when Y is a substituted 1H-pyrazolyl.

In another embodiment, the invention relates to compounds represented by
formula (XXI):

(Z)n
=A;

pe \ / L—Y,

(XX1)

and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, wherein:

X, L, Z, and n are defined as for formula (1);
Y, is defined as in formula (111); and
A is defined as for formula (ViI).

In one embodiment, compounds of the invention are represented by
formula (XX!), as defined atbove, provided that one or more (for example, all) of
the following conditions are> met:

1) Xis nota phenyl thatis substituted in the ortho position with -CN or —
S(0)2NHz;
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2) Yzisnota 4 5-dihydroisoxazlyl that is further substituted with a
substituted or unsubstituted aryl or a subst ituted or unsubstituted heteroaryl;
and/or

3) Y2 is not a substituted cyclopentenyl.

In another embodiment, the invention relates to compounds selected from group
(1) as follows:
3-Fluoro-N-(2'-trifluoromethy - biphenyl-4-yl)-isonicotinamide;
3-FIuoro-N-(2'-methyl-biphenyl-4-y|)—isonicotinamide;
3-Fluoro-N-(3'-trifluoromethys|- biphenyl-4-yl)-isonicotinamide;
N-(2,2'-Bis-trifluoromethyl- biphenyl-4-yl)-2,3-difluoro- benzamide;
N-[4-(1,2-Dimethyl-but-1-enwi)-3-rifluioromethyl-phenyl}-2,3-
difluoro- ‘
benzamide;
4'-(2,3-Diﬂuoro-benzoylamino)-biphenyl-2-carboxylic acid
dimethylamide;
N—(2'~Triﬂuoromethyl-biphenyl-4-y1)—nicotinamide;
N-(2'-Triﬂuoromethyl-biphenyl-&yl)—isonicotinamide;
Thiophene-2-carboxylic acid (2"-trifluoromethyl-biphenyl-4- yb)-
amide;
. 4-Fluoro-N-(2'-trifluoromethr yl- biphenyl-4-yl)-benzamide;
2 4-Dimethyl-thiazole-5- ca vboxylic acid (2'-trifluoromethyl-biphenyl-
4- yl)-amide;
4-Trifluoromethyl-N- (2'-trifl uoromethyl-biphenyl-4- yl)-nicotinamide;
2-Methyl-5-trifluoromethyl- oxazole-4-carboxylic acid (2'-
trifluoromethyl-biphenyl- 4-yl)-ami de;
2-Ethyl-5-methyl-2H-pyrazole-3-carboxylic acid (2'-trifluoromethyl-
biphenyl-4- yl)-amide;
2,3-Diﬂuoro-N-(2'-triﬂuoromethyl—biphenyl-4-yl)— benzamide;
2.5—Diﬂuoro-N—(2'-triﬂuoromethyl-biphenyl-47yl)- benzamide;
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2,3-Difluoro-N-(3-fluoro-2'- trifluoromethyl-biphenyl-4-y)-
benzamide;

N-(2',5'-Bis-trifluoromethyl- biphenyl-4~yl)—2,3—diﬂuoroJoenzamide;

2,3-Difluoro-N-(2'-fluoro-5'- trifluoromethyrl-biphenyl-4-yi)-
benzamide;

2,3-Difluoro-N-(4'-fluoro-2'- trifluoromethyi-biphenyl-4-yt)-
benzamide;

2,3-Difluoro-N-[4-(2- trifluoromethyl-indol izin-3-yl)- phenyi}-
benzamide;

2,3-Difluoro-N-(2'-fluoro-6'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2.3-Difluoro-N-(2'-chloro-5'- trifluoromethyyl-biphenyl-4-yl)-
benzamide;

4-Methyl-[1,2,3]thiadiazole-5- carboxylic acid (2',5"-bis-
trifluoromethyl- biphenyl-4-yl)-amide;

Pyridine-2-carboxylic acid (2-trifluoromethyl-biphenyl-4- yh-amide;

Pyrazine-2-carboxylic acid (2'-trifluoromeethyl-biphenyl-4- yl)-amide;

4-Methyl-{1,2,3}thiadiazole-5- carboxylic acid (2'-chloro-5'-
trifluoromethyl-biphenyl-4-yl)-amide;

N-(2',5'-Bis-trifluoromethyl- biphenyl-4-y1)-2,5-difluoro- benzamide;

N-(2',5'-DichIoro-biphenyl-4~y|)-2,3—diﬂuoro-benzamide;

N-(5'-Cyano-2'-methoxy- bipheny|—4-yl)—2,3—diﬂuoro—benzamide;

N-(2',5'-Dimethoxy-biphenyl-4- yl)-2,3-dlifluoro-benzamide;

N-{4-(3,5-Bis-trifluoromethyi- [1 ,2,4]tria=ol-4-yl)-phenyi]-2,3-difluoro-
benzamide; '

3-Methyl-thiophene-2-carboxylic acid-(<¥~(3,5-bis-trifluoromethyl-
[1,2,4]triazol-4-yl)- -phenyl)-amide;

-[4_(3-tnﬂuoromethyl-&(th|ophen—4-yl)-[1 2,4ltriazol-4-yl)- phenyl]

2,3-difluoro-benzamide;

N-[4~(3-triﬂuoromethyl-5-(thiophen—4—y|)~[1 ,2,4]triazol-4-yl)-phenyl}-
2,3-difluoro-benzamide;
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N-{4—(3-triﬂuoromethyl-indolizin-3-y|)-phenyl]- 2,3-difluoro-
be nzamide;

N-[4-(3-cyano-5~tn'ﬂuoromethyl-pyrid-2-y|)-pheny|]-2,3—diﬂuoro-
bernzamide;

N-(2’.5’-bis—triﬂuoromethyl-biphenyl-4-y|)-2-methoxy—benzamide;

5-Methyl-isoxazol-3-carboxylic acid (2',5'-bis-triﬂuoromethyl—
biphenyl-4-yl)-amide;

1,3-Dimethyl-1H-pyrazol-5-carboxylic acid (2',5'-bis-triﬂuoromethyl-
bi phenyl-4-yl)-amide;

[1,2,3]-Thiadiazole-4-carboxylic acid (2,5'-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

Isoxazole-5-carboxylic acid (2',5'-bis-triﬂuoromethyl-biphenyl- q-yl)-
amide; ‘

3,5-dimethylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl-
b iphenyl-4-yl)-amide;

N-(2’-methoxy-5’-chloro -biphenyl-4—yl)-2,3-diﬂuoro-benzamide;

N-(2’.5’-bis—triﬂuoromethyl-biphenyI-4~yI)-2—methoxybenzamide;

N-(2’—methoxy-5’-methyl-biphenyl-4—yl)-2,3—diﬂuorobenzamide;

N-(2’,5'-dimethyl-biphenyl-4-yl)-2,3—diﬂuorobenzamide;

3-methylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

N-(2’,5'-bis-triﬂuoromethyl-biphenyl-4—yl)—2—hydroxybenzamide;

N-(2'-methoxy-5"-acetyl- biphenyl-4-yl)-2,3-difluorobenzamide;

5-methylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl-4- yl)-amide;

N-(2',4',5-trimethyl- biphenyl-4-y|)-2,3—diﬂuorobenzamide;

N-(2',5'-bis-triflucromethyl- biphenyl-4-yl)-2,3-dimethylbenzamide;

N-(2',5"-bis-trifluoromethyi- biphenyl-4-yl)-2-methyl-3-
chlorobenzamide;

N-(2’,5'-bis-trifluoromethyl- biphenyl-4-yl)-2-methyl-3-
Fluorobenzamide;
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N-(2’,5'-bis-triﬂuoromethyl-biphenyl-4-y|)-2-methyl—3-
methoxybenzamide;

4-methyl-[1 ,2,3]-thiadiazole-5-carboxylic acid (2',5'-dimethoxy
biphenyl-4-yl)-amide;

N-(2',5'-dimethoxy- biphenyl-4-y|)—2-methylbenzamide;

2-methyl-pyridine-3-carboxylic acid (2',5-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

2,3—dihydro-benzo[1,4]dioxine-5—carboxylic acid (2',5'-bis-
trifluoromethyl-biphenyl-4-yl)-amide;
' 1-methyl-1H-imidazole-5-carboxylic acid (2',5"-bis-trifluoromethyl-
bipheny!- 4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2',5’ -dimethoxy-biphenyl- 4—yl)-
amide;

3-methyl-pyridine-4-carboxylic acid (2,5 -bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

3-methyl-pyridine-4-carboxylic' acid (2’-methoxy-5'-chlorobiphenyl-
4-yl)-amide;

3-fluoro-pyridine-4-carboxylic acid (2',5'-dimethoxybiphenyl- 4-yl)-
amide; ,

3-fluoro-pyridine-4-carboxylic acid (2'-methoxy-5'-chlorobiphenyl-4-
yi)- amide;

3-fluoro-pyridine-4-carboxylic acid (2',5'-bis-trifluoromethylbiphenyl-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2’-methoxy-5"-methylbiphenyl-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2',5"-dimethylbiphenyl-4-yl)-
amide;

4-methyl1,2,3]-thiadiazole-5-carboxylic acid (2'-methoxy-5"-
acetylbiphenyl- 4-yl)-amide;

3-fluoro-pyridine-4-carboxylic acid (2*-difluoromethoxy- 5-
chlorobiphenyl- 4-yl)-amide;
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4-methyl{1,2,3]-thiadiazole-5-carboxylic acid {2'-(N,N-
dimethylamimo)- 5'-trifluoromethoxybiphenyi-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid (2'-chloro-5'-
trifluoromethylbiphenyl- 4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2’-methylsulfanyl-biphenyl- <4-
yl)-amide;

3-me thyl-pyridine-4-carboxylic acid (2’-ethyl-biphenyl-4-yl)-amid €;

3-mexthyl-pyridine~4-carboxylic acid (2'-isopropyl-biphenyl-4-yl)-
amide; )

N-{5—(2',5'-dimethoxyphenyl)- pyrid-2-yli}-2-methylbenzamide;

3-mezthyl-pyridine-4-carboxylic acid (2’,5’-diethy|bip'henyl-4-yl)-
amide;

3-methyl-pyridine-4-carboxylic acid {2'«(N,N-dimethylamino)-5'-
methoxybip henyl-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid {2’-(N-dimethylamino)- 5'-
carbethoxybiphenyl-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid (2'-ethoxy-5' -chlorobiphenyl-
yl)-amide;

N-(2 *-dimethoxy-5'-chloro biphenyl-4-yl)-2, 6-difluorobenzamidez

N-(2 ’-methoxy-5’-chioro- biphenyl-4-yl)-2, 4, 5-tnﬂuorobenzam|de

N-(2 ’,5'-bis-trifluoromethyl biphenyl-4-yl)-2,6-difluorobenzamide=;

N-(2 '~chloro-5-triflucromethy! biphenyl-4-yl)-2,6-difluorobenzanide;

N-(2’,5'-dimethyl biphenyl-4-yl)-2,6-difluorobenzamide;

N-(2’,5'-dichloro biphenyl-4-yi)-2 6-difiuorobenzamide;

2 3-Difluoro-N-{4-(2-trifluoromethyl-indolizin-3-yl)-phenyl}-
benzamide:;

2,5—Diﬂuoro—N-[4-(2-triﬂuoromethyl-indolizin-3-y|)-phenyl]-
benzamide»,

3,4—dimethoxy-N-[4—(2-triﬂuoromethyl-indolizin-3-yl)—phenyl]-
benzamides;
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N-[4-(5-ch|oro-2-triﬂuoromethyl—indolizin-3-yl)-pheny|]-2,3—diﬂuoro-
benzamide;
5-chIoro-3-[4—(2,3—diﬂuoro-benzoyiamino)-phenyl]-z-triﬂuoromethyl-
indolizine-6-carboxylic acid methyl ester;
3-[4-(2.3—diﬂuoro—benzoylamino)—phenyl]-2~triﬂuoromethyl-
indolizine-6-carboxylic acid methyl ester;
2,3-diﬂuoro—N-[4-(6-rnethoxy-2-triﬂuoromethyl-indolizin-3-yl)-
phenyl]- benzamide;
N-[4-(5-ﬂuoro-2-tn'ﬂuoromethyl-indolizin-3—y|)—phenyl]-2,3-diﬂuoro-
benzamide;
N—[4-(5-methoxy—2-triﬂuoromethyl-indolizin-3-yl)-pheny|]~2,3-
difluoro- benzamide;
N-[4-(5-Chloro-2,7-bis-triﬂuoromethyl—indoIizin-3-yI)-phenyI]-2.3-
difluoro-benzamide;
5-methoxy-3-[4-(2,3-diﬂuoro—benzoylamino)-phenyl]-2-
triflucromethyl- indolizine-6-carboxylic acid methyl ester;
2,3—diﬂuoro-N-[4—(8—methoxy—2—triﬂuoromethyl-indolizin-3—yl)-
phenyl]- benzamide;
5-Chloro-3-[4-(2,3-diﬂuoro—benzoylamino)-phenyl]-2-triﬂuoromethyl-
indolizine-7-carboxylic acid methyl ester;
5-ChIoro-3-[4-(2,6-diﬂuoro-benzoylamino)—phenyl]—2-triﬂuoromethyl-
indolizine-7-carboxylic acid methyl ester;
2,6—diﬂuoro—N-[4-(8-methoxy-2-triﬂuoromethyl-indolizin-3-y|)—
phenyl]- benzamide; ‘
5-Methoxy-3-[4—-(2,S-diﬂuoro-benzoylamino)-phenyl]-z-
trifluoromethyl- indolizine-8-carboxylic acid mgthyl ester;
N-[4-(5—chloro-2,7-bis—triﬂuoromethyl-ihdolizin-3-yl)—phenyl]— 2,6-
difluoro-benzamide;
N-[4—(5-methoxy-2--trifluoromethyl—indoIizin-3-y|)-phenyl]-2,6—
difiuoro- benzamide;
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N-[4-(5-ﬂuoro—2-triﬂuoromethyi-indolizin-3-yl)-phenyl]-2,G—diﬂuoro—
benzamide,

2,6—diﬂuoro-N-[4—(6-methoxy-2-triﬂuoromethyl-indolizin-3-yl)-
phenyi}l- benzamide;

3-[4-(2,6—diﬂuoro-benzoylamino)—phenyl]~2-triﬂuoromethyl—
indolizine-6- carboxylic acid metihyl ester;

5-Chloro-3-[4—(2,6-diﬂuoro-benzoylamino)—phenyl]—2-triﬂuoromethyl-
indolizine-6-carboxylic acid methayl ester;

N-[4-(5-Chloro-2—triﬂuorornethyl-indolizin-3-y|)-pheny|]-2,S-diﬂuoro-
benzamide;

N-[4-(5-Ch|oro-2-triﬂuorornethyl-indolizin-3—y|)-phenyl]—2,4,5-
trifiuoro- benzamide;

5-Chloro-3-[4-(2,4,5-triflu ©oro-benzoylamino)-phenyl}-2-
trifluoromethyl- indolizine-6-carboxylic acid methyl ester,

3-[4-(2,4,5-triﬂuoro-benzoylamino)-phenyl]-2-triﬂuoromethy|-
indolizine-6- carboxylic acid methyl ester;

2,4,5-triﬂuoro-N-[4-(5-ﬂuc>ro-2-triﬂuoromethyl—indolizin-3-yl)-phenyl]—
benzamide;

2 4,5-trifluoro-N-{4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;

2,4,5-trifluoro-N-[4-(5-methoxy-2-trifluoromethyi-indolizin-3-yl)-
phenyl]l- benzamide;

N-[4-(5-Chloro-2,7—bis-triﬂuoromethyl-indolizin-3-y1)-phenyl]- 2,45
trifluoro-benzamide;

5-Methoxy-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyi}-2-
trifluocromethyl-indolizine-6-carboxylic acid methyl ester;

2.4, 5-trifluoro-N-{4-(8-m ethoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]l- benzamide;

‘5-Chloro-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyi}-2-
triflucromethyl- indolizine-7-ca rboxylic acid methyl ester;
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2,4.5—triﬂuoro-N-[4-(7-methoxy-2-triﬂuoromethyl-indolizin-3—yl)-
phenyl]- benzamide;

2,6-diﬂuoro-N-[4-(7-methoxy-2—triﬂuoromethyl-indolizin-3—yl)-
phenyi}- benzamide;

2,3—diﬂuoro-N-[4-(7-methoxy-2-triﬂuoromethyl-indolizin-3—yl)-
phenyl]- benzamide;

N-(2’,5’-dimethoxy—biphenyl-4-y|)-2,6-diﬂuoro-benzamide;

N—(2'-triﬂuoromethy|—5’-methyl—biphenyl-4-y|)-2,6—diﬂuoro-
benzamide;

N-(2’,5"-bis-trif Iuoromethyl-biphenyl—4~yl)—2,6—diﬂuoro—benzyl amine;

N-(Z’,5’-bis—triﬂuoromethyl-biphenyl-4—yl)—2,6-diﬂuoro—benzyl amine
HCI salt;

N-(2’-methoxy'-S'-chIoro—bipheny|-4~yl)-2,6-diﬂuoro-benzyl amine;

N-(2"-methoxys-5'-chloro-biphenyl-4-yl)-2,6-difluoro-benzyl amine
HCl salt;

N’,N'-diethyl-IN-(2',5"-bis-trifluoromethyl biphenyl-4-yl) urea;

2, 3-difluoro-N—J4-(2-trifluoro- methyl-indolizin-3-yl)-phenyl}-
benzamide; ’

4-methyl-N-[4--(2-methyl- indolizin-3-yl)-phenyl}- [1,2,3]thiadiazole 5-
carboxylic acid amid e; and

phamaceutic=ally acceptable salts, solvates, clathrates, and
prodrugs thereof.

Particular compounds of any one of formulas (i) through (XX1) include those
wherein:

Ais -CH=CH-, -CHI=N-, or -N=CH-; or Az is CH;

L is a linker selected from the group consisting of ~C(O)-, -NR-C(O)-, -
C(O)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR- (e.g., -NH-C(O)- or —C(O)-NH-); or L is —
NHC(O)- or -NHCH2-; A

Y or Y, is an optionally substituted 5 or 6 membered aryl or an optionally
substituted 5 or 6 membereed heteroaryl; or Y or Y is an optionally substituted
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phenyl, an optional ly substituted pyridyl, an optionally substituted thiophenyl,
[1,2,3]thiadiazolyl, an optionally substituted isoxazolyl, pyrazolyl, quinolinyl,
imidazolyl, or 2,3-clihydrobenzo[1,4]dioxine; or Y orY; is an optionally

substituted phenyl. an optionally substituted pyridyl, or an optionally substitutead
[1,2,3]thiadiazolyl; or Y orYqis optionally substituted aryl or optionally substituited
heteroaryl (e.g., phenyl, thiadiazolyl, pyridyl, thienyl, thiazolyl, oxazolyl,

isoxazolyl, quinoliryl, imidazolyl, pyrazolyl or pyrazinyl), any of which may be
optionally substitutted with 1-3 (e.g., 1-2) substituents independently selected

from halo (e.g., F ©r Cl), lower alkyl (e.g., methyl or ethyl), halogenated lower
alkyl {e.g., CF3), o rlower alkoxy; or Y or Y, is selected from the group consisting

of:
F, FE
F ; f 'i
.// ’ | ’ F / .
OCH;3 Qj
cl F

CHj; Q/—OH

E
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Q- Q

orY orY;is selected from the group consisting of:
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A

- Q) Q
)% RV

/
\N N/ \N
Q_ / \ </ \Z
)% P
N)(0 /O
<
\

7\ Q
/” \ .

or'Y or Y, is selected from the group consisting of:
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A, =L

F
CH,

y J ' . VA . /N\

\o | § = / | = /
O/N\ N/ N/CH3 s/NC‘\
H3,0/>:L// . ’ \/kf/ ’ = /
V4 T e

N l / | @k// | \)\//
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. .

/7 w
oy Q\/

X is phenyl, 4H-{1,24ltriazol-4-yl, or inclolizinyl, any of which may be
optionally substituted with 1-3 substituents insdependently selected from the
group consisting of halo, lower alkyl, halogen ated lower alkyl, lower alkoxy,
acetyl, 'a lower mono- or di-alkyl amino, a lower" alkyl sulfanyi, and a lower alkyl
ester (e.g., -C(O)OCH.CHa); or X is a phenyl, 44{1,2 4ltriazol-4-yl, or |ndoI|x|nyl
that is optionally substituted with 1-2 substituemts independently selected from
halo (e.g., F or Cl), lower alkyl (e.g., methyl ow ethyl), halogenated lower alkyl
(e.g., CF3), lower alkoxy, acetyl, a lower mono— or di-alkyl amino, a lower alkyl
suifanyl, and a lower alkyl ester (e.g., -C(O)OCH:CHj); or X is selected from the

group consisting of:
' CHs

HaC CHj C(O)N(CHS)Z

O 5
Nesivt
o

[V -]

<

F3C
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cl OCH3
s > Q
cl NC

.

Fa

OCHj3 OCH; ;OCHa
H1CO c: H3C

CH

3 OCH3 CHy

HsC
3 H3C(0)C HaC

OCHF; N(CHa)2 SCHa
c: F;,cof
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CHH,CHj3
CHoCH3 CH(CHa)2
’ b
HaCHoC
N(CHa)2 NHCH3 i OCH,CHs
chof H3CHC(0)C cl
CF3 CF3 CF3
H3C Br
. /o
H3C
'~ CFs
CF3
CN
0
N——CH, F3C
/ N——CHs

HaC /
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and }

or X is selected from the group consisting of:

CF3 CF3

C(O)0OCH3

| N\ A\

. ) \
’ \ / cl

OCHI3 FaC
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CF3

HaCO(O)C

and

L, .\ L/

or X is selected from the growp consisting of:
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CF3 CF3

£

/ S

e

ZzZ—2Z
j—«
Z—Z

CFa and

each Z is independently selected from the group consisting of optionally
substituted lower alkyl (e-g., CHs or CF3) and halo (e.g., F); in one embodiment, n
is 0 and Z is absent;

each R is independently selected from -H, acetyl, tert-butoxycarbonyl,
benzyloxycarbonyl (e.g., -H);

n is an integer selected from 0-4 (e.g., 0 or 1); and

combinations thereof.

The substituents used fo r compounds of formulas (1) through (XV!i) or any of the
specific compound shown below can be used in any combination that results in
the formation of a stable compound. All such combinations are expressly
encompassed in this invention.

In another embodiment, the invention relates to pharmaceutical compositions
that comprise a compound of any one of formulas (I) through (XXi), or a
phamaceutically acceptable salt, solvate, clathrate, or prodrug thereof, as an
active ingredient, and a phamaceutically acceptable carrier or vehicle. The
compositions are useful for immunosuppression or to treat or prevent
inflammatory conditions and immune disorders.

In another embodiment, the invention relates to methods for immunosuppression
or for treating or preventing inflammatory conditions or immune disorders in a

patient in need thereof comprising administering an effective amount of a
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compound represesnted by any one of formulas () through OCXI), or a
phamaceutically ascceptable salt, solvate, clathrate, or prodrug thereof_

in another embodirment, the invention relates to methods for immunosmuppression
or for treating or preventing inflammatory conditions or immune disorders in a
patient in need thhereof comprising administering an effective ammount of a
phamaceutical cormposition that comprises a compound represented Bby any one
of formulas (1) through (XXI), or a pharmaceutically acceptable saalt, solvate,
clathrate, or prodriag thereof.

In another embodigment, compounds of any one of formulas (1) throughe (XXI), ora
phamaceutically =acceptable salt, solvate, clathrate, or prodrug thereof, are
particularly useful inhibiting immune cell (e.g., T-cells and/or B-cells ) activation
(e.g., activation @in response to an antigen) and/or T cell andd/or B cell
proliferation. Indicators of immune cell activation include secretion of IL-2 by T
cells, proliferation of T cells and/or B cells, and the like. In one emioodiment, a
compound of any sone of formulas (i) through (XXI) inhibits immune ce=ll activation
and/or T cell and/or B cell proliferation in a mammal (e.g., a human).

In another embodiiment, compounds of of any one of formula (I) throusgh (XXI), or
a phamaceuticall y acceptable salt, solvate, clathrate, or prodrug thhereof, can
inhibit the production of certain cytokines that regulate immune cel | activation.
For example, co mpounds of any one of formulas () through CXXI), or a
phamaceutically acceptable salt, solvate, clathrate, or prodrug thkereof, can
inhibit the production of IL-2, IL4, IL-5, IL-13, GM-CSF, IFN-y, TNF-a and
combinations ther-eof. In one embodiment, a compound of any one of formulas
(1) through (XXI) irhibits cytokine production in a mammal (e.g., a human).

In another embodi@ment, compounds of any one of formulas (1) througk (XXI), or a

pharmaceutically acceptable salt, solvate, clathrate, or prodrug thhereof, can
modulate the actiwity of one or more ion channel involved in activatior of immune
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cells, such as CRAC ion channel, TRPM4 and Kv1.3. In one embodiment, a
compoursd of any one of formulas (I) through (XXI), and particularly compounds
of formulas (IV), (V1I), (VII), (1X), (X), (XD, (XII), and (XIlI), can inhibit the influx of
calcium ions into an immune cell (e.g., T cells and/or B cells) by inhibiting the
action of CRAC ion channels. In general, a decrease in lcrmc cument upon
contactin g a cell with a compound is one indicator that the compeound inhibitions
CRAC io n channels. lcrac current can be measured, for exampl e, using a patch
clamp te chnique, which is described in-more detail in the exanxples below. In
another embodiment, a compound of any one of formulas (1) through ($,0.4)]
activates- TRPM4 ion channels. In another embodiment, a comp-ound of any one
of formullas (1) through (XXI) inhibits, Kv1.3 ion channels. In one embodiment, a
compound of any one of formulas (I) through (XXI) modulates an ion channelin a
mammal (e.g., a human).

{
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Exemplary compounds of the invention are depictexd in the table below.

biphenyl-4-yl)-isonicotinamide

Co ]
mpound .
No Structure Chemical Name
\ /
] CF3 3-Fluoro-N-(2'-trifluoromethyl-
) biphenyl-4-y|)-isonicotinamide
(0
N
\ 7/
) CHy 3-Fluoro-N-(2'-methyl-biphenyl-
0 4-yl)-isonicotinamide
OO
Ne—
\ 7/
3 o 3-Fluoro-N-~(3'-trifluoromethyi-
L)

F3
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Compound
No.

Structure

Chemical Name

N-(2,2"-Bis-trifluoromethyl-
biphenyl-4-yl)-2,3—difluoro-
benzamide

HaC, CHy

FaC

N-[4-(1,2-Dimethyyl-but-1-enyl)-
3-trifluoromethyl-gohenyi]-2,3-
difluoro-benzamicle

4'-(2,3-Diflucro-bsenzoylamino)-
biphenyl-2-carbosxylic acid
dimethylamide
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Compound ) 41
N Structure Chemical Name
0.
=N
7 CFs3 \ / N-<«2-Trifluoromethyl-biphenyl-

4-wyl)»-nicotinamide

8 CFa N—(2'-Trifluoromethyl-biphenyl-
4--yl)-isonicotinamide
Thiophene-2-carboxylic acid

9 (2'-trifluoromethyl-biphenyl-4-
ylD-amide

10 4—Fluoro-N-(2'-trifluoromethyl-

bi phenyi-4-yl)-benzamide
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Col d
":O un Structure Chemical Name
0.
N
Z
/ 2,4-Dimethyl-thia=zole-5-
" S carboxylic acid (2™

CF3
o]

trifluoromethyl-biphenyl-4- yl)-
amide

12

4-Trifluoromethyl—N- (2'-
trifluoromethyi-bigohenyl-4- yl)-
nicotinamide

13

2-Methyl-5-triflucromethyl-
oxazole-4-carbo>xylic acid (2'-
trifluoromethyl-bi phenyl- 4-yl)-
amide

14

CF3
O

2-Ethyl-5-methyE -2H-pyrazole-
3-carboxylic acid (2'-
trifluoromethyl-b-iphenyl-4- yi)-
amide

15

Oy

2,3-Difluoro-N-(=2-
trifluoromethyl-twiphenyl-4-yl)-
benzamide
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Compound ‘T

N Structure Chemical Name
O.
CF;
F
Q O N 2,5-Difluoro-N-(2'-
16 trifluoromethyk-bipshenyl-4-yl)-
é benzamide
F

benzamide

CF3 F
R F | 2,3-Difluoro-N-(3—fluoro-2'-
17 Q O N : trifluoromethyl-biohenyl-4-yl)-
o

benzamide

CFs
R F | N-(2',5"-Bis-trifluosromethyl-
18 Q O N biphenyl-4-yl)-2,3-difluoro-
FsC

z

F
R F 2,3-Difluoro-N-(2 *-fluoro-5'-
19 Q O trifluoromethyl-bi phenyl-4-yl)-
Fy

benzamide
(o]
CFa
A F| 2,3-Difluoro-N-~(4-"fluoro-2'-
20 F trifluoromethyl-bi phenyl-4-yi)-

benzamide
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Corr;pound Structure Chemical Name
0.

CFs
R F
AN . 2,3-Difluoro-N-{4-(2-
21 \ trifluoromethyl-indolizin-3-y~1)-
\ \ § phenyl]-benzamide
/

CFa
F, F | 2,3-Difluoro-N-(2'-flucro-6'—
22 Q Q N trifluoromethyl-biphenyl-4-wyl)-
“ )—{j benzamide
F ‘ 0

.G
R F | 2,3-Difluoro-N-(2'-chloro-5%-
23 Q 0 N :< trifluoromethyl-biphenyl-4--yl)-
benzamide
FaC o

amide

CF3
4-Methyl-[1,2,3]thiadiazole-5-
24 N S~n carboxylic acid (2',5'-bis-
\ I,L trifluoromethyl- biphenyl-4 -yl)-
FaC o)

amide

CF3
Pyridine-2-carboxylic acid (2'-
25 Q Q N H? trifluoromethyl-biphenyl-4— yi)-
I N1
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Col ,
n:)ound Structure Chemical Name
o. ,

26

Pyrazine-2-carbs=oxylic acid (2'-
trifluoromethyl-beiphenyl-4- yl)-
amide

27

jogve¥e

4-Methyl-[1,2,3]}hiadiazole-5-
carboxylic acid €2'-chloro-5'-
trifuoromethyl- biphenyl-4-yl)-
amide

28

CFs
F
FiC

N-(2',56'-Bis-triflLioromethyl-
biphenyl-4-yl)-2_,5-difluoro-
benzamide

29

z

Ci
Q Q | |
(&

N-(2',5'-Dichiore>-biphenyl-4-yl)-
2,3-difluoro-bernzamide

30

mow O 8

N-(5'-Cyano-2'—methoxy-
biphenyl-4-yl)-2,3-difluoro-
benzamide
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Con::ound Structure Chemical Mlame
O. :
OMe |
a1 ) N-(2',5-Dimethoxy—biphenyl-4-
N
yl)-2,3-difluoro-bermzamide
MeO (o)
F
F N-[4-(3,5-Bis-triflucromethyl-
cFs [1,2,4]triazol-4-yl)- phenyl]- 2,3
32 . .
N /Q 0 difluoro-benzamide
| N
N
«CF,
F
F
CHy 2,3-difluoro-N-[4-(2-trifluoro-
33 ) methyi-indolizin-3—yl)-phenyl]-
| N N benzamide =
N
\
/ CHsy
. \_/ 3-Methyl-thiopherme-2-
Fa
34 o carboxylic acid-(4—(3,5-bis-

N H

z2—Z

I3\

CFy

trifluoromethyl-[1,2 4]triazol-4-
yl)-phenyi)-amide
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Co";pound Structure Chemical Name
0.
F
F
CF3 N-{4-(3-trifluoromethyl-5-
/< 0 (thiophen-4-yl)-[1,2,4}triazol-=}-
35 NZ=
| —@‘Nﬂ yl)-phenyl]- 2,3-difluoro-
N .
benzamide
/ S
/
F
/ N\ N-[4-(3-trifluoromethyl-indoli=in-
a6 N o 3-yl)-phenyl]- 2,3-difluoro-
i / NH benzamide
CFs
F

CN

37
H O
c

N-{4-(3-cyano-5-triflucrometihyl-
pyrid-2-yt)-phenyi}- 2,3-difluoro-
benzamide

" OO

N-(2',5"-bis-trifluoromethyl-
biphenyl-4-yl)-2-methoxy-
benzamide
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°°";:’°”"d St ructure Chemical Name
0.
H \ O\N
cFy { 5-Methyl-isoxazol-3-carboxylic
39 J acid (2',5"-bis-trifluoromethyl-
Q O NH biphenyl-4-yl}-amide
FsC
HaC /N\N/cna
o — 1,3-Dimethyl-1H-pyrazol-5-
3
40 o carboxylic acid (2',5-bis-
Q Q i trifluoromethyl- biphenyl-4-yl)-
amide
FiC
N\,
CFs === [1,2,3)-Thiadiazole-4-carboxylic
41 o acid (2',5'-bis-trifluoromethyl-
Q O NH biphenyl-4-yl)-amide
FaC
NF
\ 7/
CFs 0 Isoxazole-5-carboxylic acid
42 (2',5'-bis-trifluoromethyl-

biphenyl-4-yl)-amide
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Compound Structure Chemical Name
No.
N
o N\ CHs
— 3,5-dimethylisoxazole-4-
CF.
43 > . carboxylic acid (2',5-bis-
Q O triflucromethyt- biphenyl-4-yl)-
amide
Fa
I3
F N-(2’-methoxy-5'-chloro -
44 M o biphenyl-4-yl)-2,3-difluoro-
Q O benzamide
NH
. ,
Ha
CFa N-(2',5"-bis-trifuoromethyl-
45 0 biphenyl-4-yl)-2-
Q O NH methoxybenzamide
FsC
F
oo N-(2'-methoxy-5"-methyl-
46 ) biphenyl-4-yl)-2,3-

difluorobenzamide
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d
";p:”" Structure Chemical Narme
F
F
. CHy N-(2',5'-dimethyl-biptaenyl-4-yl)-
0 2,3-difluorobenzamid €
HaC
N
)
s — 3-methylisoxazole-4—carboxylic
48 - o acid (2',5"-bis-trifluoromethyl-
Q O H biphenyl-4-yl)-amide
Fac
OH
CFs N-(2',5"-bis-trifluoronethyl-
49 0 biphenyl-4-yl)-2-
Q O NH hydroxybenzamide
FaC
F
F
OCH, N-(2'-methoxy-5"-acetyl-
50 Y biphenyl-4-yl)-2,3-
Q O difluorobenzamide
o
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°°";p°""d Structure Chemical Name
0.
O,
N\/ D CHy
Fs 5-methylisoxazole-4-carboxylic
51 : o acid (2',5™-bis-trifluoromethyl-

H

biphenyl-4-yl)-amide

N-(2',4',5™-trimethyl- biphenyl-4-

52
yl)-2,3-difluorobenzamide
AL
HaC
CH,
CHa . .
o N-(2',5-bis-trifluoromethyl-
53 ) . biphenyl-d-yl)-2,3-
Q O wh dimethylbenzamide
.F;,C
Ct
. ) N-(2',5'-bis-trifluoromethyl-
54 ) biphenyl-4-yl)-2-methyl-3-

chlorobenzamide
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Corr;pound Structure Chemical Name
0.
F
N-(2',5'-bis-trifluoromethyi-
F
55 ) . biphenyl-4-yl)-2-methyl-3-
Q O N fluorobenzamide
FaC
OCHs |
CH, .
N-(2',5"-bis-trifluoromethyl-
CF3
56 o biphenyl-4-yl)-2-methyl-3-
Q O 4 methoxybenzamide
FaC ,
o quinoline-4-carboxylic acid
3
57 (2',5-bis-triflucromethyl-
Q O N biphenyi-4-yi)-amide .
FsC
N
N\/ / CH3
OGH, S 4-methyl-[1,2,3]-thiadiazole-5-
58 0 carboxylic acid (2',5'-
Q O NH dimethoxy-biphenyl-4-yl)-amide
HsCO
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Compound .
Np Structure Chemical Name
0.

Hs

N-~(2',5-dimethoxy- biphenyl-4-

trifiuoromethyl-biphenyl-4-yl)-

OCH3
59 ° .
H yl)-2-methylbenzamide
HyCa
\ /"
CF3 2-methyl-pyridine-3-carboxylic
60 0 acid (2',5"-bis-trifluoromethyt-
Q O NH biphenyl-4-yl)-amide
FaC
oj 2,3-dihydro-benzo[1,4]dioxine-
61 CFa 5-carboxylic acid (2’,5'-bis-
0 trifluoromethyl-biphenyl-4-yt)-
FC
NP N\y—CHs
o —_ 1-methyl-1H-imidazole-5-
3
62 o carboxylic acid (2',5-bis-
O NH

amide

78




WO 20 05/009539

PCT/US2004/023895

—

Co d
“;p:un Structure «Chemical Name
— _ ]
\ 7/
OCH3 3-methyrl-pyridine-4-carboxylic
63- o acid (2, 5-dimethoxy-biphenyl-
H3CO
N=—x
CHs
3-methw/l-pyridine-4-carboxylic
63 0 acid (2’ ,5-bis-trifluoromethyi-
biphenyyIl-4-yl)-amide
OCH, \ / 3-meth-yl-pyridine-4-carboxylic
65 0 acid (2™-methoxy-5'- ’
' Q O H chlorobiphenyl-4-yl)-amide
=}
N—
\ 7/
OCHs 3-fluore>-pyridine-4-carboxylic
66 acid (2 *,5’-dimethoxybiphenyl-4-

yl)-ami de
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Compound . T
No Structure Chemical Name
No——x
\ 7/
OCH3 3-fluoro-pyridine-4-carboxylic
67 o acid (2'-methoxy-5'-
Q O H chiorobiphenyi-4-yi)-amid e
3} :
\ F 3-fluoro-pyridine-4-carboxxylic
: acid (2',5'-bis-
68 o]
Q O VA trifluoromethyibiphenyl-4—yl)-
amide
Fa
\ /
OCH, 3-methyl-pyridine-4-carb=oxylic
69 0 acid (2"-methoxy-5'-
Q O H methyibiphenyl-4-yl)-ami de
HsC
Nz
/ CHj
Hy 3-methyl-pyridine-4-carbeoxylic
70 0 acid (2',5-dimethylbiphe nyl-4-

yl)-amide
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Coanound Structure Chemical Name
0.
e CHy
I
o 4-methyl-[1,2,3}-thiadiazole-5-
71 Q O v carboxylic acid (2-methoxy-5'-
acetylbiphenyl-4-yl)-amide
O
CH3
\ /
OCHF, 3-fluoro-pyridine-4-carboxylic
72 0 acid (2’-difluoromethoxy-5'-
Q O NH chlorobiphenyl-4-yl)-amide
a .~
A
H.c\ "\ ) Chs 4-methyl-[1,2,3}-thiadiazole-5-
/
N—CHs S carboxylic acid {2'-(N,N-
73 ° dimethylamino)-5'-
Q O NH trifluoromethoxybiphenyl-4-yl}-
amide
EsCO
CHy - .
\ / 3-methyl-pyridine-4-carboxylic
Cl
acid (2'-chloro-5'-
74

trifuoromethylbiphenyl-4-yl)-
amide
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Compound

No Structure Chemical Name
\ / ot 3-methyl-pyridine-4- carboxylic
75 e ) acid (2-methylsulfaryl-
Q O biphenyl-4-yl)-amide
Ne=—
\ / * 3-methyl-pyridine-4—carboxylic
CH
76 4ot . acid (2"-ethyl-bipheryl-4-yl)-
SO
m 4
Ne—=—
He \ / o 3-methyl-pyridine-4—carboxylic
77 o o acid (2'-isopropyl-bi phenyl-4-
CHs
OCHa .
78 o N-{5-(2',5'-dimetho><yphenyl)-
\ / # pyrid-2-yl}-2-methyl benzamide
HaCO»
N
/™ .
CH,CHy 3-methyl-pyridine-4—carboxylic
79 o acid (2',5"-diethylbiphenyl-4-yl)-

HaCHE2

amide
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Oon;pound Straucture Chemical Name
0.
Ne—==
HaC, Ha
\N——CHs \ / 3-methyl-pyridine-4-carboxylic
80 A 0 acid {2'-(N,N-dimethylamino)-
Q O NH 5'-methoxybiphenyl-4-yl}-amide=
HsCO
N——
\ 7/
HN——CHj
o 3-methyl-pyridine-4-carboxylic
81 Q O H acid {2'-(N-dimethylamino)-5'-
carbethoxybiphenyl-4-yl}-amide
[o]
O—\
N——
/S N/
0 3-methyl-pyridine-4-carboxylic
82 0 acid (2'-ethoxy-5'-
Q O H chlorobiphenyl-4-yl)-amide
Ci
{ x
ocm, . " N-(2"-dimethoxy-5'-chloro
83 biphenyl-4-yl)-2,6-

f
B

difluorobenzamide
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Compound .
N Structure Chemical Name
Q.
F
A F
~ N-(2'-methoxy-5"-chloro-
84 FCHs biphenyl-4-y})-2,4,5-

trifiuorobenzamide

N-(2’,5'-bis-triftuoromethyl
biphenyl-4-yl)-2,6-
difluorobenzamide

|

N-(2'-chloro-5'-trifluoromethyl
biphenyt-4-y1)-2,6-
difluorobenzamide

laSes
HsC

N-(2’,5'-dimethyl! biphenyl-4-yl)-
2,6-difluorobenzamide
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Com:ound Structure Chemical Namne
0.
®
. . 7
a6 ° N-(2',5"-dichloro biphenyi-4-yl)-
Ve 2,6-difluorobenzamide
NH
a
F
F
ofs 2,3-Difluoro-N-[4-(2-
89 0 trifluoromethyl-indolizi n-3-yl)-
I \ NH phenyl]-benzamide
N
\
F F
e 2,5-Difluoro-N-[4-(2-
90 ° trifluoromethyl-indolizi n-3-yt)-
NH
k phenyl}-benzamide
N
NF
GH \s / A-methyl-N-[4-(2-methayl-
indolizin-3-yl)}-phenyi]—
o1 ! \ J yl)-phenyi]

[1,2,3]thiadiazole 5-carboxylic
acid amide
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Compound
No.

Structure

)

Chemical Name

92

N-[4-(5-chloro-2-trifluoromethyl-
indolizin-3-yl)-phenyl}- 2,3~
difluoro-benzamide

93

5-chloro-3-[4-(2,3-difluoro-
benzoylamino)-phenyl}-2-
trifluoromethyl-indolizine-6-
carboxylic acid methyl ester

3-[4-(2,3-difluoro-
benzoylamino)-phenyl}-2-
trifluoromethyl-indolizine-6-
carboxylic acid methyl ester
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Compound
No.

Structure

—

Chemical Name

95

2,3-difluoro-N-[4-(6-methoxy-2-
trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide

N-[4-(5-fluoro-2-trifluoromethyl-
indolizin-3-yl)-phenyi]- 2,3-
difluoro-benzamide
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N-[4-(5-methoxy-2-
trifluoromethyl-indolizin-3-yl)-
phenyl}- 2,3-difluoro-benzamide
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Con:ound Structure Chemical Name
0.
F
CFy N-[4-(5-Chloro-2,7-bis-
g8 ° trifluoromethyl-indolizin-3-y!)-
B v

phenyl]- 2,3-difluoro-benzamide

5-methoxy-3- [4-(2,3-difluoro-
benzoylamino)-phenyi}-2-

99
trifluoromethyl-indolizine-6-
carboxylic acid methyl ester
2,3-difluoro- N-[4-(8-methoxy-2-
100 trifluoromethyl-indolizin-3-yl)-
I \ NH phenyl]-benzamide
HaCO. N
L
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Com:ound Structure Chemical Name
0.
F
F
5-Chloro-3- [4-(2,3-diflluoro-
101 0 benzoylamino)-phenyi]-2-
trifluoromethyi-indolizine-7-
carboxylic acid methyl ester
F
5-Chloro-3- [4-(2,6-difluoro-
b lamino)- -2-
102 enzoylamino)-phenyl}-2

trifluoromethyl-indolizine-7-
carboxylic acid methyl ester

2,6-difluoro- N-{4-(8-methoxy-2-
103 \ ° trifluoromethyl-indolizin-3-yl)-
I NH phenyl]-benzamide
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Con;qp:und Structure Chemical Name
5-Methoxy-3- [4-(2,6-diflLsoro-
104 benzoylamino)-phenyl}-2—
trifluoromethyl-indolizine—6-
carboxylic acid methyl ester
CF3 F .
N-[4-(5-chloro-2,7-bis-
105 ‘ \ trifluoromethyl-indolizin-3-yf)-
NH
y phenyl]- 2,6-difluoro-benzamide
\ |
F3C
CFs F N-{4~(5-methoxy-2-
106 0 trifluoromethyl-indolizin-3-yl)-

phenyl]- 2,6-difluoro-berazamide
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Compound
No.

Structure

Chemical Name=

107

N-{4-(5-fluoro-2-trifiuoro methyl-
indolizin-3-yl)-phenyl]- 2.,6-
difiuoro-benzamide

108

2,6-difluoro-N-[4-(6-metthoxy-2-
trifiuoromethyl-indolizin—3-y!)-
phenyl]- benzamide

109

3-[4-(2,6-difluoro-
benzoylamino)-phenyl]—2-
trifluoromethyl-indolizin-e-6-
carboxylic acid methyl estér ‘
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Compound
No.

Structure

Chemical Name

110

5-Chloro-3-[4-(2,6-d ifluoro-
benzoylamino)-pheryi}-2-
trifluoromethyl-indolszine-6-
carboxylic acid methyl ester

111

N-[4-(5-Chloro-2-
trifluoromethyl-indot izin-3-yi)-
phenyl}- 2,6-difluoroe-benzamide

112

N-[4-(5-Chloro-2-
triftuoromethyl-indol izin-3-yl)-
phenyl]- 2,4,5-triflucero-
benzamide
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Con::’ound Structure Chemical Name
o.
F
F F
5-Chloro-3—[4-(2,4,5-trifluoro-

413 ° benzoylamsino)-phenyl]-2-
trifluoromethyl-indolizine-6-
carboxylic acid methy! ester

F
F
3-[4-(2,4,5 -tiifluoro-

114 ° benzoylamino)-phenyl}-2-
trifluoromexthyl-indolizine-6-
carboxylic acid methyl ester

F
2,4,5-triflu oro-N-[4-(5-fluoro-2-
115 ) trifluoromesthyl-indolizin-3-yl)-

phenyl]-beenzamide
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Compaund Structure C hemical Name
Nos.
| F,
F
re 9.4 5-triflLioro-N-I4-(6-methoxy-
0

11€ | N\ v/ 2-trifluorosmethyl-indolizin-3-yl)-

N phenyl]-b enzamide

L/
CHy
F
F F
oFs 2,4, 5-triflmioro-N-{4-(5-methoxy-
117 0 2-trifluorcomethyl-indolizin-3-yi)-
| N\ H phenyl]-bsenzamide -
N
\ / OCH,
F
F F

128

N-[4-(5-Chloro-2,7-bis-
trifluoronethyl-indolizin-3-yl)-
phenyl}- 22,4,5-trifluoro-

| benzamicde
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ompoun Structure Chemical Name
No.
- ;
3
5-Methoxy-3-[4-(2,4,5-trifluoro-
119 ° benzoylamino)-phenyl}-2-
trifluoromethyl-indolizine-6-
carboxylic acid methyl ester
F
F £
CFs 2,4, 5-trifluoro-N-[4-(8-methoxy-
120 o 2-trifluoromethyi-indolizin-3-yl}-
| N\ phenyl]- benzamide
H3CO: N
\_/
F
F F
5-Chloro-3-[4-(2,4,5-trifluoro-
121 0 | benzoylamino)-phenyl]-2-

trifluoromethyl-indolizine-7-
carboxylic acid methyl ester
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C d
on;p:un Structure Chemical Name
- ]
F F
CFy 2,4 5-trifluoro-N-{4-(7-methoxy-
122 \ ° 2-trifluoromethyl-indolizin-3-yi)-
I NH phenyl}- benzamide
N
\_/
H;CO
J O
. F
r 2 6-difiioro-N-[4-(7-methoxy-2-
123 | \ Ve trifiuoromethyl-indolizin-3-yl)-
NH
o phenyl}- benzamide
\_/
HaCO
F
fFa 2,3-difluoro-N-[4-(7-methoxy-2-
124 \ o trifluoromethyl-indolizin-3-yl)-
| NH phenyl}- benzamide
N
\_
H3CO
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Coanound Structure Chemical Name
0.
®
F - F )
125 PHs N-(2',5-dimethoxy-biphenyl-4-
/=° yl)-2,6-difluoro-benzamide
H
HaCO
[
F A~ F N-(2'-trifluoromethyl-5'-methyi-
CFs
126 : /=° biphenyl-4-yl)-2,6-difluoro-
Q Q NH benzamide
HyC
F
CFy . .
N-(2',5"-bis-trifluoromethyl-
127 Q O / biphenyl-4-yl)-2,6-difluoro-
¢ benzyl amine
FiC
F
CF3 . .
N-(2',5-bis-trifluoromethyl-
128 biphenyl-4-yl)-2,6-difluoro-

+
Q O e

Cl F
C

benzyl amine HCI salt
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Compound
No.

Structure

Chemical Name

N-(2'-methoxy-5'-chloro-

OCHy
129 Q O biphenyl-4-yl)-2,6-difluoro-
F’ benzyl amine
¢}
|
pcre N-(2'-methoxy-5'-chloro-
130 Q Q +f biphenyl-4-yl)-2,6-difluoro-
2
aT benzyl amine HCI salt
a
CFa 0O, >
> y N’,N'-diethyl-N-(2',5"-bis-
131 Q O & > trifiuoromethyl biphenyl-4-y)
urea
FaC
_ F 4-Methyk[1,2,3}thiadiazole-5-
(0 carboxylic acid (5'-chloro-2'-
132 difluoromethoxy-biphenyl- 4-yl)-
O by ™
N
7
cl o s—N
CF, 4-Methyl-[1,2,3]thiadiazole-5-
N?'< carboxylic acid  4-(2,5-bis-
133 t\ll\ N—@- H / N trifluoromethyk-{1,2,4ltriazol-1-
\( /\l\\l yl)-phenyl- 4-yl)-amide
CFs o) S
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MECHANISM OF ACTION

Activation of T-lymphocytes in response to an antigen are dependent on calcium
ion oscillations. Calcium ion oscillations in T-lymphocytes are triggered through
stimulation of the T-ce 1l antigen receptor, and involve calcium ion influx through
the stored-operated Ca®'-release-activated Ca®' (CRAC) channel. Although the
molecular structure of the CRAC ion channel has not been identified, a detailed
electrophysiological profile of the channel exist. Thus, inhibition of CRAC ion
channels can be meas ured by measuring inhibition of the Icrac current. Calcium
ion oscillations in T-cells have been implicated in the activation of several
transcription factors (e .g., NFAT, Oct/Oap and NFkB) which are critical for T-cell
activation (Lewis, Biorchemical Sociely Transactions (2003), 31:925-829, the
entire teachings of whiich are incorporated herein by reference). Compounds of
any one of formulas (1) through (XXI), and particulady compounds of formulas
V), VI, VI, (1X). (X), (XII), and (XIll), inhibit the activity of CRAC ion
channels and, therefore, inhibit immune cell activation.

Compounds of any orse of formulas (1) through (XXI) activate transient receptor
potential melastatin 4 (TRPM4) ion channels. TRPM4 ion channels have been
shown to modulate the membrane potential of the cell and, when activated,
depolarize the cell membrane, thereby inhibiting calcium entry through other
calcium permeable pathways (see Launay et al., Cell (2002), 109:397-407, the
entire teachings of whi ch are incorporated herein by reference). Therefore, it has
been suggested that activation of the TRPM4 channels inhibits T-cell activation
by inhibiting the activation of transcription factors that are dependent on calcium
ion signalling.

Compounds of any on.e of formulas (f) through (XXI) have been shown to inhibit

the activity of Kv1.3 potassium ion channels. Kv1.3 is another ion channel which
is involved in control of membrane potential and calcium influx. Blockade of
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Kv1.3 has been shown to prevent T-cell activation and attenuate immune
responses in vivo (Koo et al., Cellufar Inmunology (1999), 197:99-107, the entire
teachings of which are incorporated herein by reference).

METHODS OF TREATMENT AND PREVENTION

In accordance with the invention, an effective amount of a compound of any one
of formulas (I) through (XXI) or @& pharmaceutically acceptable salt, solvate,
clathrate, and prodrug thereof, or a pharmaceutical composition comprising a
compound of any one of formulas () through (XXI) or a pharmaceutically
acceptable salt, sol\}ate, clathrate , and prodrug thereof, is administered to a
patient in need of immunosuppress-ion or in need of treatment or prevention of an
inflammatory condition or immune= disorder. Such patients may be treatment
nalve or may experience partial or mo response to conventional therapies.

Responsiveness of a particular inflammatory condition or immune disorder in a
subject can be measured directly (e.g., measuring blood levels of inflammatory
cytokines (such as IL-2, IL4, IL-5, IL-13, GM-CSF, TNF-a, IFN-y and the like)
. after administration of a compoun d or formulation of this invention), or can be
inferred based on an understanding of disease etiology and progression. The
compounds of any one of formulas () through (XXI) or phamaceutically
acceptable salts, solvates, clathrates, and prodrugs thereof can be assayed in
vitro or in vivo, for the desired ther-apeutic or prophylactic activity, prior to use in
humans. For example, known animal models of inflammatory conditions or
immune disorders can be used to demonstrate the safety and efficacy of
compounds of this invention.

PHARMACEUTICAL COMPOSITI®ONS AND DOSAGE FORMS

Pharmaceutical compositions and «dosage forms of the invention comprise one or
more active ingredients in relative amounts and formulated in such a way that a
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given pharmaceutical composition or dosage form can be used for
iTnmunosuppression or to treat or prevent inflammatory conditions and immune
disorders. Preferred phamaceutical compositions and dosage forms comprise a |
compound of any one of formulas (I) through (XXl), or a pharmaceutically'
acceptable prodrug, salt, solvate, or clathrate thereof, optionally in combination
with one or more additional active agents.

Single unit dosage forms of the invention are suitable for oral, mucosal (e.g.,
“masal, sublingual, vaginal, buccal, or rectal), parenteral (e.gr., subcutaneous,
intravenous, bolus injection, intramuscular, or intraarterial), or transdermal
administration to a patient. Examples of dosage forms include, but are not
limited to: tablets; caplets; capsules, such as soft elastic gelatin capsules;
cachets: troches; lozenges; dispersions; suppositories; ointmeents; cataplasms
(poultices), pastes; powders; dressings; creams; plasters; solutions; patches;
aerosols (e.g., nasal sprays or inhalers); gels; liquid dosage forms suitable for
oral or mucosal administration to a patient, including suspensions (e.g., aqueous
or non-aqueous liquid suspensions, oil-in-water emulsions, or a water-in-oil liquid
emulsions), solutions, and elixirs; liquid dosage forms suitable for parenteral
administration to a patient; and sterile solids (e.g., crystallime or amorphous
solids) that can be reconstituted to provide liquid dosage fomms suitable for
parenteral administration to a patient.

The composition, shape, and type of dosage forms of the invention will typically
vary depending on their use. For example, a dosage form suitable for mucosal
administration may contain a smaller amount of active ingredient(s) than an oral
dosage form used to treat the same indication. This aspect of the invention will
be readily apparent to those skilled in the art. - See, €.g., Remington's
Pharmaceutical Sciences (1990) 18th ed., Mack Publishing, Easton PA.

Typical pharmaceutical compositions and dosage forms compprise one or more
excipients. Suitable excipients are well known to those skilled in the art of
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phamacy, and nonimiting examples of suitable excipients are provided herein.
Whether a particular excipient is suitable for incorporation into a phamaceutical
- composition or dosage form depends on a variety of factors well known in the art
including, but not limited to, the way in which the dosage form will be
administered to a patient. For example,, oral dosage forms such as tablets may
contain excipients not suited for use in parenteral dosage forms.

The suitability of a particular excipient may also depend on the specific active
ingredients in the dosage form. For exaample, the decomposition of some active
ingredients can be accelerated by sone excipients such as lactose, or when
exposed to water. Active ingredients thait comprise primary or secondary amines
(e.g., N-desmethylvenlafaxine and N,N—didesmethylvenlafaxine) are particularly
susceptible to such accelerated decormposition. Consequently, this invention
encompasses pharmaceutical compositiions and dosage forms that contain little,
if any, lactose. As used herein, the term "lactose-free” means that §he amount of
lactose present, if any, is insufficient teo substantially increase the degradation
rate of an active ingredient. Lactose—free compositions of the invention can
comprise excipients that are well known in the art and are listed, for example, in
the U.S. Phamocopia (USP) SP (XXI)/NF (XVI). In general, lactose-free
compositions comprise active ingredients, a binder/filer, and a lubricant in
phamaceutically compatible and pharmaceutically acceptable amounts.
Preferred lactose-free dosage forms cormprise active ingredients, microcrystalline
cellulose, pre-gelatinized starch, and magnesium stearate.

This invention further encompasses antwydrous phamaceutical compositions and
dosage forms comprising active ingredients, since water can facilitate the
degradation of some compounds. For example, the addition of water (e.g., 5%)
is widely accepted in the pharmaceuticaal arts as a means of simulating long-term
storage in order to determine characteristics such as shelf-life or the stability of
formulations over time. See, e.g., Je ns T. Carstensen (1995) Drug Stability:
Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 379-80. In effect, water
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and heat accelerate the decomposition of some compo unds. Thus, the effect of
water on a formulation can be of great significances since moisture and/or
aumidity are commonly encountered during manufacture, handling, packaging,
storage, shipment, and use of formulations.

Anhydrous phamaceutical compositions and dosage foms of the invention can
bbe prepared using anhydrous or low moisture contai ning ingredients and low
roisture or low humidity conditions. Phamaceutical &wompositions and dosage
foms that comprise lactose and at least one active in-gredient that comprises a
primary or secondary amine are preferably anhydrous if substantial contact with
roisture and/or humidity during manufacturing, paclkaging, and/or storage is
expected.

An anhydrous phamaceutical composition should be gorepared and stored such
that its anhydrous nature is maintained. Accordingly, anhydrous compositions
are preferably packaged using materials known to p revent exposure to water
such that they can be included in suitable formulary kcits. Examples of suitable
packaging include, but are not limited to, hermetically sealed foils, plastics, unit
dose containers (e.g., vials), blister packs, and strip packs.

“The invention further encompasses phamaceutical compositions and dosage
Forms that comprise one or more compounds that reciuce the rate by which an
active ingredient will decompose. Such compounds, wehich are referred to herein
s “stabilizer” include, but are not limited to, antioxidamts such as ascorbic acid,
pH buffers, or salt buffers.

% ike the amounts and types of excipients, the amounts and specific types of
active ingredients in a dosage form may differ dependiing on factors such as, but
7ot limited to, the route by which it is to be administe red to patients. However,
typical dosage forms of the invention comprise a compound of any one of
formulas (I) through (XXI), or a pharmmacetutically acceptable salt, solvate,
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clathrate, or prodrug thereof in an amount of from about 1 mg to about 1000 mg,
preferably in an amount of from about 50 mg to about 500 mg, and most
preferably in an amount of from about 76 mg to about 350 mg. The typic'al total
daily dosage of a compound of any one of formulas (1) through (XXI), or a
phammaceutically acceptable salt, solvate, clathrate, or prodrug thereof can range
from about 1 mg to about 5000 mg per day, preferably in an amount from about
50 mg to about 1500 mg per day, more preferably from about 75 mg to about
1000 mg per day. It is within the skill of the art to determine the appropriate dose
and dosage form for a given patient.
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ORAL DOSAGE FORMS

Phammaceutical compositions of the invention that are suitable for oral
administration can be presented as discrete dosage forms, such as, but are not
limited to, tablets (6.g., chewable= tabiets), caplets, capsules, and liquids (e.g.,
flavored syrups). Such dosage foms contain predetermined amounts of active
ingredients, and may be preparedi by methods of pharmacy well known to those
skilled in the art. See generally, Remington's Pharmaceutical Sciences (1990)
18th ed., Mack Publishing, Easton PA.

Typical oral dosage forms of the Envention are prepared by combining the active
ingredient(s) in an admixture with at least one excipient according to
conventional pharmaceutical connpounding techniques. Excipients can take a
wide variety of forms depending on the form of preparation desired for
administration. For example, excipients suitable for use in oral liquid or aerosol
dosage forms include, but are not limited to, water, glycols, oils, alcohols,
flavoring agents, preservatives, and coloring agents. Examples of excipients
suitable for use in solid oral dosage forms (e.g., powders, tablets, capsules, and
caplets) include, but are not limited to, starches, sugars, micro-crystalline
cellulose, diluents, granulating agents, lubricants, binders, and disintegrating
agents.

Because of their ease of administration, tablets and capsules represent the most
advantageous oral dosage uni€ forms, in which case solid excipients are
employed. If desired, tablets can be coated by standard aqueous or nonaqueous
techniques. Such dosage forms can be prepared by any of the methods of
phamacy. In general, pharma.ceutical compositions and dosage forms are
prepared by uniformly and intimately admixing the active ingredients with liquid
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carriers, finely dividexd solid carriers, or both, and then shaping the product inteo
the desired presenta.tion if necessary.

For example, a tabletcan be prepared by compression or molding. Compressed
tablets can be prepared by corﬁpressing in a suitable machine the active
ingredients in a frees-flowing form such as powder or granules, optionally mixe-d
with an excipient. Mlolded tablets can be made by molding in a suitable machine
a mixture of the powrdered compound moistened with an inert liquid diluent.

Examples of excipients that can be used in oral dosage forms of the inventioon
include, but are not limited to, binders, fillers, disintegrants, and lubricants.
Binders suitable for use in phammaceutical compositions and dosage formes
include, but are noet limited to, corn starch, potato starch, or other starchess,
gelatin, natural and synthetic gums such as acacia, sodium alginate, alginic acid,
other alginates, powdered tragacanth, guar gum, cellulose and its derivativess
(e.g., ethyl celluloses, cellulose acetate, carboxymethyl cellulose calcium, sodiuzm
carboxymethyl cellu lose), polyvinyl pyrrolidone, methyl cellulose, pre-gelatinize=d
starch, hydroxypropyl methyl cellulose, (e.g., Nos. 2208, 2906, 2910m),
microcrystalline cellulose, and mixtures thereof.

Suitable forms of mnicrocrystalline cellulose include, but are not limited to, thae
materials sold as AWVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581, AVICEL -
PH-105 (available from FMC Corporation, American Viscose Division, Avicel
Sales, Marcus Hoolc, PA), and mixtures thereof. One specific binder is a mixture
of microcrystalline ¢ ellulose and sodium carboxymethyl cellulose sold as AVICEEL
RC-581. Suitable anhydrous or low moisture excipients or additives inclucle
AVICEL-PH-103J ard Starch 1500 LM.

Examples of fillers suitable for use in the pharmaceutical compositions ard

dosage forms disclosed herein include, but are not limited to, talc, calciumm
carbonate (e.g., granules or powder), microciystalline cellulose, powdered
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cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pr-e-gelatinized
starch, and mixtures thereof. The binder or filler in phamaceutical ecompositions
of the inventio n is typically present in from about 50 to about 99 weight percent of
the pharmaceautical composition or dosage form.

Disintegrants aare used in the compositions of the invention to provid e tablets that
disintegrate w-hen exposed to an aqueous environment. Tablets that contain too
much disintegirant may disintegrate in storage, while those that cortain too little
may not disin-tegrate at a desired rate or under the desired conditions. Thus, a
sufficient ameount of disintegrant that is neither too much nor too little to
detrimentally alter the release of the active ingredients should be used to form
solid oral dosaage forms of the invention. The amount of disintegrart used varies
based upon the type of formulation, and is readily discernible to thosse of ordinary
skill in the art . Typical pharmaceutical compositions comprise fronn about 0.5to
about 15 weiight percent of disintegrant, preferably from ébout 1 to about 5
weight percent of disintegrant.

Disintegrants that can be used in pharmaceutical compositioné and dosage
forms of the invention include, but are not limited to, agar-agar. alginic acid,
calcium carbonate, microcrystalline cellulose, croscamellose sodium,
crospovidone , polacrilin potassium, sodium starch giycolate, potaato or tapioca
starch, other starches, pre-gelatinized starch, other starches, clays , other algins,
other cellulos«es, gums, and mixtures thereof.

Lubricants thaat can be used in pharmaceutical compositions and dossage forms of .
the inventiorm include, but are not limited to, calcium stearates, magnesiurﬁ
stearate, mirmeral oil, light mineral cil, glycerin, sorbitol, mannitol, polyethylene
glycol, other glycols, stearic acid, sodium lauryl sulfate, talc, hydrogenated
vegetable oil (e.g., peanut oil, cottonseed oil, sunflower oil, sesamee oil, olive oil,
corn oil, and soybean oil), zinc stearate, ethy! oleate, ethyl laureaate, agar, and
mixtures ther-eof. Additional lubricants include, for example, a swloid silica gel
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(AEROSIL 200, manufactured by W.R. Grace Co. of Baltimore, MD), a
coagulated aerosol of synthetic silica (marketed by Degusssa Co. of Plano, TX),
CAB-O-SIL (a pyrogenic silicon dioxide product sold by Cabot Co. of Boston,
MA), and mixtures thereof. If used at all, lubricants ar-e typically used in an
amount of less than about 1 weight percent of the pharmeaceutical compositions
or dosage forms into which they are incorporated.

CONTROLLED RELEASE DOSAGE FORMS

Active ingredients of the invention can be administered by controlled release
means or by delivery devices that are well known to thos e of ordinary skill in the
art. Examples include, but are not limited to, those desscribed in U.S. Patent
Nos.: 3,845,770; 3,916,899; 3,536,809; 3,5698,123; andl 4,008,719, 5,674,533,
5,059,595, 5,591,767, 5,120,548, 5,073,543, 5,639,476, 5,354,666, and
5,733,566, each of which is incorporated herein by refference. Such dosage
forms can be used to provide slow or controlled-release of one or more active
ingredients using, for example, hydropropyimethyl cealiulose, other polynier
matrices, gels permeable membranes, osmotic systermns, multilayer coatings,
microparticles, hposomes microspheres, or a combinaticen thereof to provide the
desired release profile in varying proportions. Suiltable controlled-release
formulations known to those of ordinary skill in the art, imcluding those described
herein, can be readily selected for use with the active ingredients of the
invention. The invention thus encompasses single unit d osage forms suitable for
oral administration such as, but not limited to, tablets, capsules, gelcaps, and
caplets that are adapted for controlled-release.

All controlled-release pharmaceutical products have a cosmmon goal of improving

drug therapy over that achieved by their non-controlled czounterparts. ldeally, the
use of an optimally designed controlled-release preparation in medical treatment
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is characterized by a minimum of drug substance being employed to cure or
control the condition in a minimum amount of time. Advantages of" controlled-
release formulatioms include extended activity of the drug, reduced dosage
frequency, and increased patient compliance. In addition, contro-lled-release
formulations can be used to affect the time of onset of action or other
characteristics, su<ch as blood levels of the drug, and can thus affect the
occurrence of side (e.g., adverse) effects.

Most controlled-rel ease formulations are designed to initially release= an amount
of drug (active ingwedient) that promptly produces the desired therapeeutic effect,
and gradually and continually release of other amounts of drug to rnaintain this
level of therapeutiec or prophylactic effect over an extended period of time. In
order to maintain this constant level of drug in the body, the drag must be
released from the dosage form at a rate that will replace the amount of drug
being metabolized and excreted from the body. Controlled-release of an active
ingredient can be stimulated by various conditions including, but not limited to,
pH, temperature, enzymes, water, or other physiological coenditions or
compounds.

A particular exteended release formulation of this invention comprises a
therapeutically or prophylactically effective amount of a compound off formula (1),
or a phamaceutically acceptable salt, solvate, hydrate, clathrate, or prodrug
thereof, in spheroids which further comprise microcrystalline ce llulose and,
optionally, hydroxyspropylmethyl-cellulose coated with a mixture of ethhyl cellulose
and hydroxypropyRmethylicellulose. Such extended release formulations can be
prepared accordimg to U.S. Patent No. 6,274,171, the entirely of which is
incorporated hereim by reference.

A specific controlied-release formulation of this invention comprisess from about

6% to about 40% =a compound of any one of formulas (I) through (XX_I) by weight,
about 50% to abowt 94% microcrystalline cellulose, NF, by weight, ard optionally
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from about 0.25% to about 1% by weight of hyedroxypropyl-methyicellulose, USP,
wherein the spheroids are coated with a film coating composition comprised of
ethyl cellulose and hydroxypropylmethylicellulo=se.

PARENTERAL DOSAGE FORMS

Parenteral dosage forms can be administesred to patients by various routes
including, but not limited to, subcutaneo us, intravenous (including bolus
injection), intramuscular, and intraarterial. Be=cause their administration typically
bypasses patients’ natural defenses against contaminants, parenteral dosage
forms are preferably sterile or capable of being sterilized prior to administration to
a patient. Examples of parenteral dosage fosrms include, but are not limited to,
solutions ready for injection, dry products rea«dy to be dissolved or suspended in
a phammaceutically acceptable vehicle for injection, suspensions ready for
injection, and emulsions.

Suitable vehicles that can be used to providie parenteral dosage forms of the
invention are well known to those skilled in the art. Exémples include, but are not
limited to: Water for Injection USP; aqueous vehicles such as, but not limited to,
Sodium Chloride Injection, Ringer's Injectiorm, Dextrose Injection, Dextrose and
Sodium Chloride Injection, and Lactated Ringers Injection; water-miscible
vehicles such as, but not limited to, ethyl alcohol, polyethylene glycol, and
polypropylene glycol, and non-aqueous vehicsles such as, but not limited to, corn
oil, cottonseed oil, peanut oil, sesame oil, ethyl oleate, isopropyl myristate, and
benzyl benzoate.

Compounds that increase the solubility of ore or more of the active ingredients
disclosed herein can also be incorporated into the parenteral dosage forms of the

invention.

TRANSDERMAL, TOPICAL, AND MUWICOSAL DOSAGE FORMS
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Transdermal, topical, and mucosal dosage formss of the invention include, but are
not limited to, ophthalmic solutions, sprays, aercsols, creams, lotions, ointments,
gels, solutions, emulsions, suspensions, or other forms known to one of skill in
the art. See, e.g., Remington's Pharmaceutical Sciences (1980 & 1990) 16th
and 18th eds., Mack Publishing, Easton PA and Introduction to Pharmaceutical
Dosage Forms (1985) 4th ed., Lea & Febigesr, Philadelphia. Dosage forms
suitable for treating mucosal tissues within the oral cavity can be formulated as
mouthwashes or as oral gels. Further, tramsdermal dosage forms include
“reservoir type” or “matrix type® patches, whicrs can be applied to the skin and
worn for a specific period of time to permit the peenetration of a desired amount of
active ingredients.

Suitable excipients (e.g., carriers and diluents) and other materials that can be
used to provide transdermal, topical, and mucosal dosage forms encompassed
by this invention are well known to those skilled in the pharmaceutical arts, and
depend on the particular tissue to which a given pharmaceutical composition or
dosage form will be applied. With that fact in mind, typical excipients include, but
are not limited to, water, acetone, ethanol, e-thylene glycol, propylene glycol,
butane-1,3-diol, isopropyl myristate, isopropyl paimitate, mineral oil, and mixtures
thereof to form lotions, tinctures, creams, emuls ions, gels or ointments, which are
non-toxic and pharmaceutically acceptable. Moisturizers or humectants can also
be added to phamnaceutical compositions and dosage forms if desired.
Examples of such additional ingredients are \well known in the art. See, e.g.,
Remington's Pharmaceutical Sciences (1980 & 1990) 16th and 18th eds., Mack
Publishing, Easton PA,

Depending on the specific tissue to be treated, additional components may be
used prior to, in conjunction with, or subsequent to treatment with active
ingredients of the invention. For example, penetration enhancers can be used to
assist in delivering the active ingredients to the tissue. Suitable penetration
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enhancers include, but are not limited to: acetone; various alcohols such as
ethanol, oleyl, and tetrahydrofuryl; alkyl sulfoxides such as dimethyl sulfoxide;
dimethyl acetamide; dimethyl formamide; polyethylene glycol; pyrrolidones such
as polyvinylpyrrolidone; Kollidon gradess (Povidone, Polyvidone); urea; and
various water-soluble or insoluble sugar esters such as Tween 80 (polysorbate
80) and Span 60 (sorbitan monostearate) -

The pH of a pharmaceutical composition wor dosage form, or of the tissue to which
the pharmaceutical composition or dosagge form is applied, may also be adjusted
to improve delivery of one or more active ingredients. Similarly, the polarity of a
solvent carrier, its ionic strength, or tonicsity can be adjusted to improve delivery.
Compounds such as stearates can also be added to pharmaceutical
compositions or dosage forms to advantageously alter the hydrophilicity or
lipophilicity of one or more active ingredlients so as to improve delivery. In this
regard, stearates can serve as a lipid vehicle for the formulation, as an
emulsifying agent or surfactant, and as a delivery-enhancing or penetration-
enhancing agent. Different salts, hydra-tes or solvates of the active ingredients
can be used to further adjust the propetti es of the resulting composition.

COMBINATION THERAPY

The methods for immunosuppression or for treating or preventing inflammatory
conditions and immune disorders in a paatient in need thereof can further
comprise administering to the patient beiing administered a compound of this
invention, an effective amount of one or more other active agents. Such active
agents may include those used conventi onally for immunosuppression or for
inflammatory conditions or immune disowders. These other active agents may
also be those that provide other benefits. when administered in combination with
the compounds of this invention. For ex ample, other therapeutic agents may
include, without limitation, steroids, non~—steroidal anti-inflammatory agents,
antihistamines, analgesics, immunosupporessive agents and suitable mixtures
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thereof. In such combination therapy treatment, both the compounds of this
invention and the other drug agent(s) are administered to a subject (e.g.,
humans, male or female) by conventioral methods. The agents may be
administered in a single dosage form orin separate dosage forms. Effective
amounts of the other therapeutic agents and dosage forms are well known to
those skilied in the art. It is well within the skilled artisan’s purview to determine

the other therapeutic agent’s optimal effective-amount range.

In one embodiment of the invention winere another therapeutic agent is
administered to a subject, the effectives amount of the compound of this invention
is less than its effective amount when ~the other therapeutic agent is not
administered. In another embodiment, the effective amount of the conventional
agent is less than its effective amount when the compound of this invention is not
administered. In this way, undesired sside effects associated with high doses of
either agent may be minimized. Other potential advantages (inciuding without
limitation improved dosing regimens and/or reduced drug cost) will be apparent
to those of skill in the art.

In one embodiment relating to autoimsmune and inflammatory conditions, the
other therapeutic agent may be a ster-oid or a non-steroidal anti-inflammatory
agent. Particularly useful non-steroidal anti-inflammatory agents, include, but are
not limited to, aspirin, ibuprofen, diclo-fenac, naproxen, benoxaprofen,
flurbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen, piroprofen, carprofen,
oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen, aminoprofen,
tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin,
zomepirac, tiopinac, zidometacin, acemetacin, fentiazac, clidanac, oxpinac,
mefenamic acid, meclofenamic acid, flufenamic acid, niflumic acid, tolfenamic
acid, diflurisal, flufenisal, piroxicam, ssudoxicam, isoxicam; salicylic acid
derivatives, including aspirin, sodium salicylate, choline magnesium trisalicylate,
salsalate, difiunisal, salicylsalicylic acid, sulfasalazine, and olsalazin,
para-aminophennol derivatives includling acetaminophen and phenacetin; indole
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and indene acetic acids, including ind omethacin, sulindac, and etodolac;
heteroaryl acetic acids, including tolmaetin, diclofenac, and ketorolac; anthranilic
acids (fenamates), including mefenarmic acid, and meclofenamic acid; enolic
acids, including oxicams (piroxicam, genoxicam), and pyrazolidinediones
(phenylbutazone, oxyphenthartazone); and alkanones, including nabumetone
and pharmacetutically acceptable salts thereof and mixtures thereof. For a more
detailed description of the NSAIDs, see Paul A. Insel, Analgesic-Antipyretic and
Antiinflammatory Agents and Drugs Employed in the Treatment of Gout, in
Goodman & Gilman's The Pharmacological Basis of Therapeutics 617-57 (Perry
B. Molinhoff and Raymond W. Ruddon eds., o ed 1996) and Glen R. Hanson,
Analgesic, Antipyretic and Anti-Inflarnmatory Drugs in Remington. The Science
and Practice of Pharmacy Vol Il 1196-1221 (A.R. Gennaro ed. 19th ed. 1995)
which are hereby incorporated by reference in their entireties.

Of particular relevance to allergic disorders, the other therapeutic agent may be
an anthihistamine. Useful antihistarmines include, but are not limited to,
loratadine, cetirizine, fexofenadine, desloratadine, diphenhydramine,
chlorpheniramine, chlorcyclizine, pyrilamine, promethazine, terfenadine, doxepin,
carbinoxamine, clemastine, tripelensnamine, brompheniramine, hydroxyzine,
cyclizine, meclizine, cyproheptadine, phenindamine, acrivastine, azelastine,
levocabastine, and mixtures thereof. For a more detailed description of
anthihistamines, see Goodman & Giman’s The Pharmacological Basis of
Therapeutics (2001) 651-57, 10™ ed).

Immunosuppressive agents include glucocorticoids, corticosteroids (such as
Prednisone or Solumedrol), T cell blockers (such as cyclosporin A and FK506),
purine analogs (éuch as azathioprine (Imuran)), pyrimidine analogs (such as
cytosine arabinoside), alkylating agents (such as nitrogen mustard,
phenylalanine mustard, busifan, and cyclophosphamide), folic acid antagonsists
(such as aminopterin and methotrexate), antibiotics (such as rapamycin,
actinomycin D, mitomycin C, paramycin, and chloramphenicol), human 1gG,
antilymphocyte globulin (ALG), and antibodies (such as anti-CD3 (OKT3), anti-
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CD4 (OKT4), anti-CD5, anti-CD7, anti-iL-2 receptor, anti-alpha/beta TCR, aanti-
ICAM-1, anti-CD20 (Ritux<an), anti-IL-12 and antibodies to immunotoxins).

The foregoing and othe T useful combination therapies will be understood and
appreciated by those of skill in the art. Potential advantages of such combinzation
therapies include a diffewent efficacy profile, the ability to use less of each of the
individual active ingre=dients to minimize toxic side effects, synerggistic
improvements in efficacy, improved ease of administration or use and/or reduiced
overall expense of compound preparation or formulation.

OTHER EMBODIMENT-S

The compounds of this Invention may be used as research tools (for exampl e, as
a positive control for evaluating other potential TRPM4 activators, CRA.C or
Kv1.3 inhibitors, or IL-2, IL4, IL-5, IL-13, GM-CSF, TNF-a, and/or ANF-y
inhibitors). These and other uses and embodiments of the compoundss and
compositions of this inveention will be apparent to those of ordinary skill in the art.

The invention is further defined by reference to the following examples desc ribing
in detail the preparatiosn of compounds of the invention. It will be apparent to
those skilled in the art that many modifications, both to materials and methods,
may be practiced without departing from the purpose and interest o-f this
invention. The followimg examples are set forth to assist in understandirmg the
invention and should not be construed as specifically limiting the inveention
described and claimed herein. Such variations of the invention, includirg the
substitution of all equiivalents now known or later developed, which wouild be
within the purview of those skilled in the art, and changes in formulation or minor
changes in experimen-tal design, are to be considered to fall within the sceope of
the invention incorporaated herein.

EXAMPLES
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EXPERIMENTAL RATIONALE

Without wishing to be bound by theory, it is believed that the compounds of this
invention activate TRPM4, thereby inhibiting production of IL-2 and other key
cytokines involved with inflammatory and immune responses. The examples that
follow demonstrate these properties.

MATERIALS AND GENERAL METHODS

Reagents and solvents used below can be obtained from commercial sources
such as Aldrich Chemical Co. (Milwaukee, Wisconsin, USA). 1H-NMR and
13C-NMR spectra were recorded on a Varian 300MHz NMR spectrometer.
Significant peaks are tabulated in the order: & (ppm): chemical shift, multiplicity
(s, singlet; d, doublet; t, triplet, q, quartet; m, multiplet; br s, broad
singlet),coupling constant(s) in Hertz (H12) and number of protons.

Human leukemic T cells (Jurkat cellsy and HEK 293 cells transfected with the
FLAG-humanTRPM4/pCDNA4/TO con struct were grown on glass coverslips with
DMEM medium supplemented with 10% FBS, blasticidin (5 pg/mL) and zeocin
(0.4 g/mL). TRPM4 expression was induced one day before use by adding 1
pg/mL tetracycline to the culture medium and patch clamp experiments were
performed 16-24 hours post-inductiory (for additional details see Launay et al.
(2000)).

Patch clamp experiments were performed in the tight-seal whole-cell
configuration at 21-25°C. High resolution current recordings were acquired by a
computer-based patch clamp amplifier system (EPC-8, HEKA, Lambrecht,
Germany). Patch pipettes had resistances between 2-4 MQ after filling with the
standard intracellular solution. Immediiately following establishment of the whole-
cell configuration, voltage ramps of £0-200 ms duration spanning the voltage
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range of -100 to +100 mV were delivered at a rate of 0.5 Hz over a period of 300-
400 seconds. All voltages were corrected fro a liquid junction potential of 10 mV
between external and intemal solutions when using 9 lutamate as the intracellular
anion. Currents were filtered at 2.9 kHz and digitized at 10 us intervals.
Capacitive currents and series resistance were determined and corrected before
each voltage ramp using the automatic capacitance compensation of the EPC-9.
The low resolution temporal development of membrane currents was assessed
by extracting the current amplitude at -80 mV or +80 mV from individual ramp

current records.

EXAMPLE 1: SYNTHESIS OF REPRESENTATIVE EXEMPLARY
COMPOUNDS OF THIS INVENTION '

Compound 18:
Fs3
N PABzCI(PPhy),, K,CO3, NMP
(HO}8 < > NO2 ™ 110°C, 48 hours Q O O,

SnCl,, Cat. H,0
v Q O
CH,CI,/EtOH, r.t,, 2 days E;N, CH,CI,, rt.

2,5-Bis(trifluoromethyl)bromobenzene (0.59 g, 2_00 mmol, 1.00 equiv.), 4-
nitrophenylbronic acid (0.334 g, 2.00 mmol, 1.00 equiv.), trans-
benzyl(chloro)bis(triphenylphosphine)palladium(lI) (0.076 g, 0.10 mmol, 0.05
equiv.), K2COs 1.38 g, 10.00 mmol, 5.00 equiv.» and 10 mL dry NMP were
charged to a 25 mL round bottom flask. The mixture was thoroughly de-
oxygenated by subjecting to vacuum/nitrogen cyclle three times, and heated at
110 °C for 2 days under nitrogen protection. Usual workup yielded crude product
4'-nitro-2,5-bis-trifluoromethyl-bipheny! as brown vi scous oil (0.66 g, 1.97 mmol,
99%). 'H NMR (300 MHz, CDCl3), & (ppm): 8.32 (d, J = 8.7 Hz, 2H); 7.82-8.00
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(m, 2H); 7.52-7.61 (m, 3H).

The crude product made in the last step was dissolved in 10 mL methylene
chloride and 10 mL ethanol. Tin () chloride (2.28 g, 12.00 mmol, 6.00 equiv)
was added, followed by addition of 1 mL water. After stirring at room
temperature for 2 days, the mixture was newutralized with 2 N NaOH solution, and
subjected to usual workup to yield crude product 4'-amino-2,5-bis-trifluoromethyl-
biphenyl (0.52 g, 1.70 mmol, 85% crude yiesld) as brown viscous oil.

4'-Amino-2,5-bis-triﬂuoromethyl—bipheny| (0.16 g, 0.50 mmol, 1.00 equiv) was
dissolved in 10 mL methylene chloride. To the solution was added 2,3-
difluorobenzoy! chloride (0.088 g, 0.50 rmmol, 1.00 equiv), and triethylamine
(0.061 g, 0.60 mmol, 1.20 equiv). The mixture was stirred at room temperature
for one hour, and loaded to column For flash chromatography. - The fitle
- compound was isolated as light yellow solid (0.12 g, 0.27 mmol, 54%). 'H NMR
(300 MHz, CDCla), 5 (ppm): 8.39 (d, J = 10.5 Hz, 1H); 7.75-7.95 (m, 6H); 7.63 (s,

1H); 7.26-7.443 (m, 3H); ESMS calcd. for C21H12FsNO (M + H)*: 446.0; Found:
446.0.

Compound 24:

3 F3
. PdBzCI(FPPh3);, K;C05, NMP
r T (HOLB NGz 1, 1 70°C, 48 hours NO,
Fs F3
CFa I ?//N Fa
SCly, Cat. Hy0 "
CH,CI/EXOH, r1.,2 days NHy 22 Q O o N
\Tds ETOC, Cat. DMAP, CH,Cly, 1. P!
F3 Fsl o

2,5-Bis(tn'ﬂuoromethyl)bromobenzene (059 g, 2.00 mmol, 1.00 equiv.), 4-
nitrophenylbronic  acid (0.33¢ g, 200 mmol, 1.00 equiv.), trans-
benzyl(chIoro)bis(triphenylphosphine)paIladium(ll) (0.076 g, 0.10 mmol, 0.05
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equiv.), K.COs 1.38 g, 10.00 mmol, 5.00 equiv.) and 10 mL dry NMP were
charged to a 25 mL round bottom flask. The mixture was thoroughly de-
oxygenated by subjecting to vacuum/nitrogeen cycle three times, and heated at
110 °C for 2 days under nitrogen protection. Usual workup yielded crude product
4'-nitro-2,5-bis-triﬂuoromethyl-biphenyl as brown viscous oil (0.66 g, 1.97 mmol,
99%). 'H NMR (300 MHz, CDCly), & (ppm): 8.32 (d, J = 8.7 Hz, 2H); 7.82-8.00
(m, 2H); 7.52-7.61 (m, 3H).

The crude product made in the last step was dissolved in 10 mL methylene
chloride and 10 mL ethanol. Tin (Il) chloride (2.28 g, 12.00 mmol, 6.00 equiv)
was added, followed by addition of 1 mbL water. After stirring at room
temperature for 2 days, the mixture was newstralized with 2 N NaOH solution, and
subjected to usual workup to yield crude product 4'-amino-2,5-bis-triflucromethyl-
biphenyl (0.52 g, 1.70 mmol, 85% crude yie Id) as brown viscous oil.

A solution of 4'-amino-2,5-bis-trifluoromethyl-biphenyl (0.20 g, 0.60 mmol, 1.00
equiv), 4-methyl-1 ,2,3-thiadiazole-5-carboxylic acid (0.080 g, 0.60 mmol, 1.0
equiv), EDC (0.191 g, 1.00 mmol, 1.70 equiv) and DMAP (0.012 g, 0.10 mmol,
0.17 equiv) in10 mL methylene chloride was stirred at room temperature for 24
hours. The mixture was then loaded to column for flash chromatography,
yielding the title compound as off-white soliid (0.22 g, 0.51 mmol, 85%).

'H NMR (300 MHz, CDCl3), & (ppm): 7.61-7.92 (m, 6H); 7.37 (d, J = 8.7 Hz, 2H);
3.00 (s, 3H); ESMS calcd. for C1aH12FsN3OS (M + H)*: 432.0; Found: 432.0.

Compound 32:

To a solution of 1,4-phenylenediame (1.95 g, 18.00 mmol, 6.00 equiv.) and Et:N
(0.364 g, 3.6 mmol, 1.20 equiv) in 20 mL. DMF/CH:Cl, (1:1) at 0 °C was added
2,3-difluorobenzoyl chloride (0.53 g, 3.00 mmol, 1.00 equiv.). The mixture was

stirred at 0 °C for 2 hours. Solid precipitated out during reaction was removed by

11
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filtration, and the solustion was subjected to EtOAc/aqueous wash workup to
remove DMF. The ressidue was puﬁﬁed by flash chromatography to yield (N—4-
aminophenyl)-2,3-d'rﬂuorobenzamide as a light yellow solid (0.31 g, 1.25 mm-ol,
42%). 'H NMR (300 NHz, CDCl), & ppm: 7.87-8.14 (m, 2H); 7.19-7.43 (m, Ay,
6.70 (d, J = 7.8 Hz, 2Hl); 3.66 (br s, 2H).

(N-4-Aminophenyl)-2,3—diﬂuorobenzamide (0.20 g, 0.81 mmol, 1.10 equiv), 2,5
bistrifluoromethyl-[1,3 .4]oxadiazole (0.15 g, 0.73 mmol, 1.00 equiv), HOAc (0.010
g, 0.25 equiv) and 5 L NMP were mixed in a sealed-tube, and heated at 140 oC
for 3 days. Usual workup and fiash chromatography Yyielded N-[4-(3,5-
bistrifluoromethyl-{1,2 ,4]triazol-4-yl-pheny|]-2,3—diﬂuorobenzamide as a white
solid (0.267 g, 0.61 nmmol, 84 %). 'H NMR (300 MHz, CDCl3), d (ppm): 8.52 (d,
J = 13.8 Hz, 1H); 7°.91-7.95 (m, 3H); 7.26-7.48 (m, 4H);, ESMS calcd. for
C17HoFsN4O (M + H)* : 437.0; Found: 437.0.

GENERAL SYNTHESSIS OF COMPOUNDS 33, 90, 91, 92, 93, AND 125

R
Br. @\
/R' @N/ j\ " 20qDBU, NMP Y Y
S CH.CN e ©q. » ~ N / 3
lfN\J\+ i /@) B 4 607 R s &~

rt. R’

NO2 O:N
NO,
SnCl 2 CHzCh:EtOH
rt
CFs v Y
CFy
X N /
B H cu/Ko %o
-~ g
\ -
[0}
/*’) CH;Cl,, Et,N
R rt.
NH,

R'=H or & substituent

120



WO 2005/009539 PCX/US2004/023895

A mixture of (optionally substituted)-2-Picoline (10.73 mmols) and -nitrobenzyt-
bromide (10.73 rnmols) was stirred overnight in 10 mL of acetoniitrile at room
temperature. Thee white solid obtained was filtered, washed with ac=etonitrile and
dried to affork optionally substituted 2-methyl-1-(4-nitrobenzyl)-pyridinium
bromide in 50%-95% yields.

A mixture of optiionally substituted 2-methyl-1 -(4-nitrobenzyl)—pyridinium bromide
(3.23 mmols), trifluoroacetic acid ethyl ester (3.23mmols)and DBU (6.47 mmols)
in 5mL of anhyd rous NMP was heated in a pressure tube at 130-1-40 °C for 0.5-
8h. The tube waas cooled, the contents were poured into 100 mL of water and the
product was exftracted with ethylacetate (15 mL x 3). The combined extracts
were washed writh brine and dried over anhydrous Na,SOs. The product was
concentrated, fosllowed by column chromatography on silica gel ussing a mixture
of hexane/EtOA.c to afford the cyclized product, optionally substitusted 3-(4-nitro-
phenyl)-2-trifluosromethylphenyl- indolizine in 10%-80% yields.

To a stirred solwution of optionaily substituted 3—(4~nitro-phenyl)-z-triﬂuoromethyl-
phenyl-indolizinee (1.31 mmols) in 20mL of 1:1 CH,Cl,:EtOH, was &dded of SnCl,
(13.06 mmols) followed by a few drops of water. The mixtuwe was stirred
overnight and c:onéentrated. To the résidue, was added 20 mL of" water and the
solution the bro-ught to a pH of approximately 8-9 using 2N NaOH_ The resulting
mixture was suaccessively extracted with ethylacetate (20mL x 4, washed with
brine (20mL) and dried over Na;SOa. The organic layer was c=oncentrated in
vacuo to afforded optionally substituted 4-(2-trifluoromethyl—indolyzin-3-yl)-
phenylamine in 70-97% yields.

To a solutiori of optionally substituted 4-(2-trifluoromethyl—indolyzin-3-yl)-

phenylamine (O.30 mmols) in 5 mL of CH,Cl,, was added the aan acyl chloride
(0.30mmols), followed by diisopropyl-ethylamine (0.60 mmols). The resultant
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mixture was stirred at room temperature for 30 min and eluted through a short
prad of silica gel using mixture of hexane:ethylacetate to afford the product,
compounds 33, 90, 91, 92, 93, or 125, in 80-96% yields.

SYNTHESIS OF COMPOUNDS 127 AND 128

CFg 1. EOH, reflux CF3

£ R
£ CF3
Fg FsC F. HCI
127
128

General Procedure: A stired mixture of 2 5-bis-triflu oromethyl biphenyl-4-yl
amine (1.0 mmol) and 2,6-difluoro-benzaldehyde (1.2 m mol) in ethanol (20 mL)
was refluxed for 4 h. The mixture was cooled to room temperature, NaBH; (2
mmol) was added and the mixture was stirred for 4 h. The mixture was poured
into water and extracted with CHxClz. The organic extract was washed with water
and dried (NazSO,). The oil obtained on concentration ©f the organic layer was
flash chromatographed on silica gel to give compound ‘827 as yellowish oil (305
mg).

Gaseous HCI was bubbled through a stirred solution of <compound 127 (294 mg)
in EtOH for 5 min. Removal of solvent in vacuo gave salt 128 as white solid
(323mg).

The other exemplary compounds of this invention 'were synthesized using
analogous methods to those described above.

REPRESENTATIVE ANALYTICAL DATA FOR OTHER EXEMPLARY
COMPOUNDS OF THIS INVENTION:

Compound 1:

'H NMR (300 MHz, CDCl3), 5(ppm): 8.48-8.67 (m, 3H); 8.02 (dd, J = 6.6 Hz, 5.1
Hz, 1H); 7.69-7.77 (m, 3H); 7.57 (t, J= 7.2 Hz, 1H); 7.48 (t, J = 7.2 Hz, 1H); 7.18-
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7.38 (m, 3H);, ESMS calcd. for C1oH11F4N2O (M — H)": 359.0; Found: 359.0.

Compound 2:

TH NMR (300 MHz, CDCl), & (ppm): 8.51-8.65 (m, 3H); 8.01 (d, J=4.8 Hz, 1H);
7.69-7.72 (m, 2H), 7.57 (, J =72 Hz, 1H); 7.20-7.58 (m, 6H); 2.29 (s, 3H);
ESMS calcd. for CygH1sFN20 (M + H)": 307.1; Found: 307.1.

Compound 3:

"H NMR (300 MHz, CDCl), & (ppm): 8.49-8.68 (m, 3H); 8.03 (t, J=5.7 Hz, 1H),
7.564-7.83 (m, 7H); 7.18-7.30 (m, 1H); ESMS calcd. for CigH1aFaN20 (M + H)":
361.0; Found: 361.1.

Compound 4:
'H NMR (300 MHz, CDCls), 8 (ppm): 8.36-8.48 (m, 1H); 7.74-8.06 (m, 4H); 7.26-
7.59 (m, 6H); ESMS calcd. for C21H12FsNO (V1 + H)*: 446.1; Found: 446.1.

Compound 7:

H NMR (300 MHz, CDCl), & (ppm): 9.11 (d, J=2.1Hz 1H); 8.73 (dd, J = 4.8
Hz, 1.8 Hz, 1H); 8.60 (s, 1H); 8.22 (dt, J = 5.1 Hz, 2.1 Hz, 1H); 7.70-7.76 (m, 3H);
7.26-7.58 (m, 6H); ESMS calcd. for C1oH14Fat™N20 (M + H)": 343.1; Found: 343.1.

Compound 8:

'H NMR (300 MHz, CDCl,), 6 (ppm): 8.79 (dd, J=7.5 Hz, 1.5 Hz, 2H); 8.29 (s,
1H); 7.70-7.76 (m, SH); 7.57 (d, J = 7.5 Hz, 1 H); 7.48 (d, J = 7.5 Hz, 1H); 7.26-
7.37 (m, 3H); ESMS calcd. for CigH1aF3N20 (M + H)*: 343.1; Found: 343.1.

Compound 12:
'H NMR (300 MHz, CDCls), & (ppm): 9.00 (s, 1H);892(d,J~= 5.4Hz, 2H); 7.26-
7.77 (m, 9H); ESMS calcd. for CaoH13FsN20 (M + H)": 411.0; Found: 411.0.

Compound 15:
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'+ NMR (300 MHz, CDC), & (ppm): 8.39 (d, J = 129 Hz, 4H); 7.88-7.91 (m,
1H); 7.74 (d, J = 7.8 Hz, 1H); 7.70 (d, J = 8.4 Hz, 2H), 7.56 (&, J =75 Hz, 1H);
7.46 (t, J=7.5Hz, 1H); 7.21-7.40 (M, 5H); ESMS calcd. for CaoH13FsNO (M +
H)*: 378.0; Found: 378.0.

Compound 16:

'H NMR (300 MHz, CDCls), & (ppm): 8.55 (A, J = 12.9 Hz, 1H); 7.83-7.89 (M,
1H); 7.68-7.76 (m, 3H); 7.56 , J=7.5Hz, 1H); 7.46 (t, J = 7.5 Hz, 1H); 7.32-
7.36 (m, 3H); 7.15-7.24 (m, 2H); ESMS calcd. for CzoH1aFsNO (M + H)*: 378.0;
Found: 378.0.

Compound 19:

"4 NMR (300 MHz, CDCls), 5 (ppm): 8.47 (d, J = 12.6 Hz, 1H); 7.69-7.86 (m,
4H); 7.54-7.60 (m, 3H); 7.180-7.35 (m, 3H), ESMS caled. for CooH12FNO (M +
H)*: 396.1; Found: 396.0.

Compound 20:

"H NMR (300 MHz, CDCl3), d (ppm): 8.37 «d, J = 13.2 Hz, 1H); 7.87-7.92 (m,
1H); 7.70 (d, J = 8.7 Hz, 2H); 7.45 (dd, J = 9.0 Hz, 2.4 Hz, 1H); 7.19-7.39 (m,
6H); ESMS calcd. for CooH12FeNO (M + H)*: 396.1; Found: 396.0.

Compound 21

H NMR (300 MHz, CDCl),  (ppm). 8.42 (B, J = 12.9Hz, 1H), 7.94-7.89 (m, 1H),
7.85-7.80 (m, 3H), 7.562-7.49 (m, 2H), 7.45-7.34 (m, 2H), 7.31-7.24 (m, 1H), 6.77
(td, J = 1.2, 6.3Hz, 1H), 6.74 (s, 1H), 6.53 (td, J=1.2, 7.5Hz, 1H); ESMS calcd.
for CoHisFsN20 (M + H)": 416.09; Found: 4-17.1

Compound 22:

1H NMR (300 MHz, CDCl3), & (ppm): 8.38 (d, J = 12.9 Hz, 1H); 7.89 tJ=72
Hz, 1H); 7.7 d, J = 8.7 Hz, 2H); 7.19-7.58 (m, 7H), ESMS calcd. for
CaoH12FeNO (M + H)*: 396.1; Found: 396.0.
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Compound 23:

'H NMR (300 MHz, CDCl3), & (ppm): 843 (d, J= 12.9 Hz, 1H); 7.89 (t, J = 4.2
Hz, 1H); 7.77 (d, J = 8.7 Hz, 2H); 7.20-7.62 (m, 7H), ESMS calcd. for
CaoH12CIFsNO (M + H)': 412.0; Found: 412.0,

Compound 27:

H NMR (300 MHz, CDCI3), 5 (ppm): 8.03 (s, 1H); 7.70 (d, J = 8.7 Hz, 2H); 725-
7.63 (m, 5H); 2.97 (s, 3H); ESMS calcd. for C17H12CIF3NsOS (M + H)*: 398.0;
Found: 398.0.

Compound 29:

'H NMR (300 MHz, CDCl), 8 (ppm):. 8.41 (d, J = 12.9 Hz, 1H); 7.87-7.92 (m,
H); 7.75 d, J = 87 Hz, 2H); 7.22-7.48 (m, 7TH), ESMS caled. for
C1sH12CLF2NO (M + H)*: 378.0; Found: 378.0.

Compound 30 -

1H NMR (300 MHz, CDCly), & (ppm)= 8.41 (d, J=126Hz 1H); 7.9 (d, J=7.2 Hz,
1H); 7.74 (d, J = 8.4 Hz, 2H); 7.569-7.65 (m, 2H); 7.51 (d, J = 8.4 Hz, 2H); 7.23-
7.42 (m, 2H); 7.04 (d, J = 8.1 Hz, 1H); 3.89 (s, 3H); ESMS caled. for
CoyH1sF2N202 (M + H)": 365.0; Found: 365.0.

Compound 31

'H NMR (300 M'Hz, CDCly), 5 (ppm): 8.38 (d, J=12.6 Hz, 1H); 7.83-7.89 (m, 1H);
7.69 (dd, J = 8.4 Hz, 1.5 Hz, 2H); 7. 54-7.57 (m, 2H); 7.19-7.35 (m, 2H); 6.82-6.93
(m, 3H); 3.80 (s, 3H); 3.75 (s, 3Hl): ESMS calcd. for C21H1sF2NO3 (M + H)":
370.1; Found: 370.1.

Compound 34

'H NMR (300 MHz, CDCl), & (pprm): 7.85 (d, J = 8.7 Hz, 2H); 7.72 (br s, 1H);
7.41 (d, J = 5.1 Hz, 1H); 7.36 (d, J = 8.7 Hz, 2H); 7.01 (d, J = 6.1 Hz, 1H); 2.63
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*

(s, 3H); ESMS calcd. for CieH11FsN4OS (M + H)*: 421.0; Found: 421.0.

Compound 35

'H NMR (300 MHz, CDCl), & (ppm): 8.63(d, /= 13.2 Hz, 1H); 7.88-7.97 (m, 3H);
7.27-7.44 (m, 5H); 7.06-7.08 (m, 1H); 6.97 (dd, J = 5.4 Hz, 3.9 Hz, 1H); ESMS
caled. for CooHizFsNsOS (M + H)': 451.0; Found: 451.0.

Compound 37

'H NMR (300 MHz, CDCls), 5 (ppm): 8.51 (d, J =129 Hz, 1H); 8.27 (d, J = 8.1
Hz, 1H); 8.09 (dd, J = 6.9 Hz, 2.1 Hz, 2H); 7.86-7.92 (m, 3H); 7.72 (d, J=7.8 Hz,
1H); 7.24-7.43 (m, 2H); ESMS caled. for CaoHq1FsNsO (M + H)': 404.0; Found:
404.0.

Compound 38

'"H NMR (300 MHz, CDCl3), & (ppm): 9.95 (s, 1H); 8.29 (dd, J = 7.8 Hz, 1.8 Hz,
1H); 7.88 (d, J = 8.1 Hz, 1H); 7.78 (d, J= 8.1 Hz, 2H); 7.72 (d, J = 8.4 Hz, 1H);
7.64 (s, 1H); 7.48 (t, J= 7.8 Hz, 1H); 7 .34 (d, J= 8.1 Hz, 2H); 7.11 {t, J= 7.8 Hz,
1H); 7.03 (d, J = 8.4 Hz, 1H); 4.04 (s, 3H); ESMS calcd. for CxH1gFeNO2 (M +
H)*: 440.1; Found: 440.2.

Compound 39

'H NMR (300 MHz, CDCly), & (ppm): 8.64 (s, 1H); 7.89 (d, J = 8.4 Hz, 1H); 7.73-
7.77 (m, 3H); 7.62 (s, 1H); 7.35 (d, J = 8.7 Hz, 2H); 6.56 (s, 1H); 2.53 (s, 3H);
ESMS calcd. for CigH1sFeN202 (M + H)*: 415.1; Found: 415.1.

Compound 40
'H NMR (300 MHz, CDCl3), 3 (ppm): 8.02 (s, 1H); 7.87 (d, J = 8.4 Hz, 1H); 7.73
d, J=8.1 Hz, 1H); 766 (d, J = 84 Hz, 2H); 7.60 (s, 1H); 7.32 (d, J = 8.4 Hz,

1H); 4.13 (s, 3H); 2.27 (s, 3H); ESMIS calcd. for CaoH16FeNzO (M + H)': 428.1;
Found: 428.2.
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Compound 41

'‘H NMR (300 MHz, CDCl), & (ppm): 9.49 (s, 1H); 9.38 (s, 1H); 7.74-7.92 (m,
4H); 7.64 (s, 1H); 740 (d, J = 8.7 Hz, 2H); ESMS calcd. for C47H10FsN3OS (M +
H)*: 418.0; Found: 418.1.

Compound 42

"H NMR (300 MHz, CDCl3), & (ppm): 8.43 (d, J = 2.1 Hz, 1H); 8.35 (s, 1H); 7.90
(d, J = 8.4 Hz, 1H); 7.76 (d, J = 8.4 Hz, 2H); 7.62 (s, 1H); 7.38 (d, J = 8.4 Hz,
2H); 7.08 (d, J = 2.1 Hz, 1H); ESMS calcd. for CigH11FeN202 (M + H)*: 401.0;
Found: 401.1.

Compound 43 ‘

'H NMR (300 MHz, CDCl3), & (ppm): 7.90 (d, J = 8.1 Hz, 1H); 7.75 (d, J=8.1Hz,
1H); 7.61-7.66 (m, 3H); 7.44 (s, 1H); 7.35 (d, J = 8.4 Hz, 2H), 2.69 (s, 3H); 2.52
(s, 3H); ESMS calcd. for CooH1sFsN202 (M + H)*: 429.1; Found: 429.2.

Compound 44

'H NMR (300 MHz, CDCls), 8 (pppm): 8.41 (d, J = 12.3 Hz, 1H); 7.81-7.86 (m 1H),
7.70 (d, J = 8.4 Hz, 2H); 7.51 (d, J = 8.4 Hz, 2H); 7.16-7.34 (m, 4H); 6.88 (d, J=
84 Hz, 1H); 3.78 (s, 3H); ESMS calcd. for CogHisCIF2NO2 (M + H)*: 374.1;
Found: 374.1.

Compound 45

'H NMR (300 MHz, CDCl3), & {ppm): 7.90 (d, J=8.1 Hz, 1H); 7.50-7.75 (m, 6H);
7.28-7.40 (m, 5H); 2.54 (s, 3Hl); ESMS calcd. for CaoH1eFsNO (M + H)™: 424.1;
Found: 424 2.

Compound 46

'"H NMR (300 MHz, CDCl), 8 (ppm): 8.33 (d, J = 12.9 Hz, 1H); 791 ¢, J=72
Hy. 1H) 7.14-7.71 (m, 8H); 6.88 (d, J = 8.1 Hz, 1H); 3.79 (s, 3H); 2.34 (s, 3H);
ESMS calcd. for C21H1sF2NO2 (M + H)*: 354.1; Found: 354.1.
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Compound 47

H NMR (300 MHz, CDCl3), 3 (ppm): 8.34 (d, J=13.2 Hz, 1H); 7.89-7.94 (m, 1H);
7.69 (d, J = 8.4 Hz, 2H); 7.22-7.42 (m, 3H); 7.16 (d, J = 7.2 Hz, 1H); 7.07 (d, J=
7.8 Hz, 2H); 2.35 (s, 3H); 2.25 (s, 3H); ESMS calcd. for C2iHigF2NO (M + H)*™
338.1; Found: 338.1.

Compound 48

'H NMR (300 MHz, CDCl), & (ppm): 8.65 (s, 1H); 7.89 (d, J= 8.4 Hz, 1H); 7.73-
7.76 (m, 3H); 7.62 (s, 1H); 7.36 (d, J = 8.7 Hz, 2H); 6.56 (s, 1H); 2.53 (s, 3H);
ESMS calcd. for C1gH13FsN202 (M + H)*: 415.1; Found: 415.1.

Compound 49
'"H NMR (300 MHz, CDCls), 8 (ppm): 11.92 (s, 1H); 10.78 (s, 1H); 7.37-8.02 (m,

8H); 6.86-7.08 (m, 3H); ESMS calcd. for C2H14FeNO2 (M + H)*: 426.1; Found:
426.1.

Compound 50

'H NMR (300 MHz, CDCI3), & (ppm): 8.36 (d, J = 13.8Hz, 1H), 8.00-7.90 (m, 3H)
7.74-7.72 (m, 2H), 7.59-7.54 (m, 2H), 7.42-7.33 (m, 1H), 7.30-7.23 (m, 1H), 7.03
(d, J = 8.4Hz, 1H), 3.90 (s, 3H), 2.60 (s, 3H); ESMS caled. for CaoH17F2NO3 (M
+ H)*: 381.12; Found: 382.1

Compound 51 .

' NMR (300 MHz, CDC), & (pprr): 8.48 (s, 1H); 7.90 (d, J = 8.1 Hz, 1H); 7.75
(d, J = 8.4 Hz, 1H); 7.61-7.67 (m, 3H); 7.42 (s, 1H); 7.35(d, J = 8.7 Hz, 2H); 2.80
(s, 3H); ESMS calcd. for C1eH13FsN:02 (M + H)*: 415.1; Found: 415.1.

Compound 52
'H NMR (300 MHz, CDCl), 8 (ppru): 8.35 (d, J=13.2 Hz, 1H); 7.87-7.93 (m, 1H);
7.68 (d, J = 8.4 Hz, 2H); 7.21-7.38 (m, 4H); 7.04(d, J = 9.6 Hz, 2H); 2.28 (s, 3H);
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2.26 (s, 3H); 2.23 (s, 3H); ESMS caled. for CaoHao F2NO (M + H)™: 352.1; Found:
352.1.

Compound 53

'H NMR (300 MHz, CDCls), 5 (ppm): 7.86 (d, J=8.1Hz, 1H); 7.70 (d, J=8.4 Hz,
2H); 7.60 (s, 1H); 7.49 (d, J = 8.4 Hz, 2H); 7.25 (d, J = 8.4 Hz, 2H); 6.38 (s, 1H);
340 (q, J=7.2Hz, 4H); 1.26 (t, J= 7.2 Hz, 6H); ESMS calcd. for C1gH1aFeN20
(M + H)*: 405.1; Found: 405.1.

Compound 54

"H NMR (300 MHz, CDCl), 8 (ppm): 7.90 (d, J = 8.4 Hz, 1H); 7.70-7.76 (m, 3H);
7.62 (s, 1H); 7.52 (s, 1H); 7.16-7.36 (m, 5H); 2.41 (s, 3H); 2.34 (s, 3H); ESMS
calcd. for CasHisFsNO (M + H)*: 438.1; Found: 438.1.

Compound 55

'"H NMR (300 MHz, CDCl3), § (ppm): 7.90 (d, J = 8.1 Hz, 1H); 7.69-7.76 (m, 3H);
7.61 (s, 2H); 7.48 (d, J = 8.1 Hz, 1H); 7.34-7.40 (m, 3H); 7.22 (t, J = 8.1 Hz, 1H);
2.52 (s, 3H); ESMS calcd. for CxHisCIFgNO (M + H)*: 458.1; Found: 458.1.

Compound 56
'"H NMR (300 MHz, CDCls), & (ppm): 7.90 (d, J = 8.1 Hz, 1H); 7.61-7.76 (m, 5H),

7.12-7.37 (m, 5H); 5.42 (d, J = 2.1 Hz, 3H); ESMS calcd. for CoHisF7NO (M +
H)*: 458.1; Found: 458.1.

Compound 57
'H NMR (300 MHz, CDCls), 3 (ppm): 7.90 (d, J = 8.4 Hz, 1H); 7.54-7.75 (m, 4H);
7.34 (d, J = 8.4 Hz, 2H); 7.23-7.29 (m, 1H); 7.06-7.11 (m, 2H); 6.96 (d, J = 8.1

Hz, 1H); 3.88 (s, 3H), 2.37 (s, 3H); ESMS calcd. for C23H18F6N02 M+ H)*:
454 1; Found: 454.1.

Compound 58
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H NMR (300 MHz, CDCl3), 8 (ppm): 8.92 (d., J=45 Hz, 1H); 827 (d, J=84 Hz,
1H); 8.17 (d, J = 8.4 Hz, 2H); 7.62-7.93 (m, 7TH); 7.5 0 (d, J=45Hz 1H); 7.41 (d,
J=8.4 Hz, 2H); ESMS calcd. for C4H15FsN20 (M + H)*: 461.1; Found: 461.1.

Compound 59

'H NMR (300 MHz, CDCL), 5 (ppm): 7.86 (s, 1H); 7.54-7.62 (m, 4H); 6.83-6.93
(m, 3H); 3.81 (s, 3H); 3.76 (s, 3H); 2.95 (s, 3H); EESMS calcd. for C18H1aN303S
(M + H)": 356.1; Found: 356.1.

Compound 60
'H NMR (300 MHz, CDCl3), & (ppm): 6.83-7.69 (m, 12H); 3.81 (s, 3H); 3.76 (s,
3H); 2.51 (s, 3H); ESMS calcd. for CaoH22NO3 (M = H)': 348.1; Found: 348.1.

Compound 61

'H NMR (300 MHz, CDCly),  (ppm): 8.61 (dd, J = 4.8 Hz, 1.8 Hz, 1H); 7.89(d, J
= 8.4 Hz, 1H); 7.68-7.81 (m, 5H). 7.61 (s, 1H); 7.35 (d, J = 8.1 Hz, 2H); 7.21-7.25
(m, 1H); 2.74 (s, 3H); ESMS calcd. for CHysFesN20 (M + H)*: 425.1; Found:
4251.

Compound 62

H NMR (300 MHz, CDCl3), & (ppm): 9.62 (s, 1), 7.70-7.80 (m, 5H); 7:63 (s,
1H); 7.33 (d, J = 8.4 Hz, 2H); 6.95-7.07 (m, 2H); 4 .50-4.52 (m, 2H); 4.34-4.37 (m,
2H); ESMS caled. for C3HigFgNO3 (M + H)*: 468. 1; Found: 468.1.

Compound 63

"H NMR (300 MHz, CDCly), & (ppm): 8.43 (s, 1H)= 7.89 (d, J = 8.1 Hz, 1H); 7.67-
7.76 (m, 4H); 7.59 (d, J = 8.7 Hz, 2H); 7.33 (d, J=8.4 Hz, 2H); 3.99 (s, 3H);
ESMS calcd. for C1gH1aFsNsO (M + H)*: 414.1; Fo und: 414.1.

Compound 64
'H NMR (300 MHz, CDCl3), & (ppm): 8.40-8.48 (n, 3H); 7.68 (d, J = 8.7 Hz, 2H),
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7.55 (d, J = 8.7 Hz, 2H); 7.28 (d, J=48Hz 1H); 6 .84-6.93 (m, 2H); 3.81 (s, 3H);
3.75 (s, 3H); 2.44 (s, 3H); ESMS calcd. for C21H24N203 (M + H)*: 349.1; Found:
349.1.

Compound 65

TH NMR (300 MHz, CDCl3), 8 (ppm): 8.60 (s, 1H); 8.38-8.48 (m, 2H); 7.90 (d, J =
8.1 Hz, 1H); 7.73-7.75 (m, 3H); 7.61 (s, 1H); 7.27-7.37 (m, 3H); 2.48 (s, 3H),
ESMS calcd. for C21HisFeN20 (M + H)*: 425.1; Found: 4251.

Compound 66

H NMR (300 MHz, CDCl), & (ppm): 8.67 (s, 1HE); 8.44 (s, 1H); 8.37 (d, J = 5.1
Hz, 1H); 7.70 (d, J = 8.7 Hz, 2H); 7.51 d, J = 8.7 Hz, 2H); 7.24-7.29 (m, 3H);
6.90 (d, J = 84 Hz, 1H); 3.79 (s, 3H);, 2.44 (s, 3H); ESMS calcd. for
CoH1sCINZO2 (M + H)™: 453.1; Found: 453.1.

Compound 67

TH NMR (300 MHz, CDCly), d (ppm): 8.64-8.68 (n, 2H); 8.43 (d, J=13.2 Hz, 1H),
8.05 (dd, J = 6.6 Hz, 4.8 Hz, 1H); 7.68-7.72 (m, 2H); 7.567-7.61 (m, 2H); 6.84-6.95
(m, 3H); 3.82 (s, 3H); 3.77 (s, 3H); ESMS calcd. for C2oH1sFN203 (M + H)*:
353.1; Found: 353.1. /

Compound 68

H NMR (300 MHz, CDCl3), 8 (ppm): 8.62-8.66 (i, 2H); 8.47 (d, J=13.5Hz, 1H);
8.01 (dd, J = 6.6 Hz, 4.8 Hz, 1H); 7.69-7.73 (m, 2H); 7.52-7.57 (m, 2H); 7.25-7.30
(m, 2H); 6.90 (d, J = 8.4 Hz, 1H); 3.80 (s, 3H); ESMS calcd. for C1gH15CIFN202
(M + H)": 357.1; Found: 357.1.

Compound 69

'H NMR (300 MHz, CDCl3), 8 (ppm): 8.66-8.70 Cm, 2H); 8.49 (d, J=13.8 Hz, 1H);
8.05 (dd, J = 6.6 Hz, 4.8 Hz, 1H); 7.90 (d, J = 8.7 Hz, 1H); 7.76 (d, J =84 Hz,
2H); 7.63 (s, 1H); 7.38 (d, J = 8.4 Hz, 2H); ESMS calcd. for CaoH12F7N2O (M +
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H)": 429.1; Found: 429.1.

Compound 70

"H NMR (300 MHz, CDCls), & (ppm): 8.73 (s, AH); 8.41 (s, 1H); 835(d, J=45
Hz, 1H); 7.68 (d, J = 8.7 Hz, 2H); 753 (d, J = 8.7 Hz, 2H); 7.25 d, J = 4.2 Hz,
1H); 7.10-7.13 (m, 2H); 6.87 (d, J = 9.3 Hz, 1H); 3.77 (s, 3H); 242 (s, 3H); 2.33
(s, 3H); ESMS calcd. for C21H21N202 (M + H)*: 333.1; Found: 333.1.

Compound 72

'H NMR (300 MHz, CDCl3), & (ppm): 8.00-7.9-4 (m, 2H), 7.80 (s, 1H), 7.67-7.65
(m, 2H), 7.59-7.55 (m, 2H), 7.03 (d, J = 8.7H z, 1H), 3.90 (s, 3H), 3.00 (s, 3H),
2.59 (s, 3H); ESMS calcd. for C1gH17N303S (MR + H)™: 367.1; Found: 368.1

Compound 73

'H NMR (300 MHz, CDCl3), § (ppm): 8.68 (d, J = 3.0Hz, 1H), 8.66 (dd, J=1.5,
4.8Hz,1H), 8.48 (d, J = 13.8Hz, 1H), 8.05 (dd, J = 4.8, 6.6Hz, 1H), 7.77-7.73 (m,
2H), 7.54-7.50 (m, 2H), 7.41 (d, J = 2 7Hz, “H), 7.33 (dd, J = 2.7, 9.0Hz, 1H),
720 (d, J = 9.0Hz, 1H), 632 ( J = 732Hz, 1H); ESMS calcd. for
C1oH12CIF3N2Oz (M + H)*: 392.05; Found: 393.0

Compound 74

H NMR (300 MHz, CDCla), 8 (ppm): 7.63 (s, 5H), 7.16-7.08 (m, 2H), 7.00 d,J=
8.7Hz, 1H), 3.00 (s, 3H), 2.54 (s, 6H); ESMS calcd. for C1pHi7FaN4O2S (M + H)":
422.1; Found: 423.3

Compound 75

11 NMR (300 MHz, CDCls), & (ppm): 8.39-8.50 (m, 3H); 7.76 (d, J = 8.7 Hz, 2H);
7.46-7.62 (m, 5H); 7.33 (d, J = 4.8 Hz, 1K), 2.48 (s, 3H); ESMS calcd. for
CoHisCIFsN20 (M + H)*: 391.1; Found: 391.3.

Compound 76
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H NMR (300 MHz, CDCls), 5 (ppm): 8.50-8.55 (m, 2H); 7.90 (s, 1H); 770, J=
8.4 Hz, 2H); 7.45 (d, J = 8.4 Hz, 2H); 7.21-7.38 (m, 5H); 2.49 (s, 3H); 2.39 (s,
3H); ESMS calcd. for CaoH1sN20S (M + H)™: 335.1; Found: 335.1.

Compound 77 ’

'H'NMR (300 MHz, CDCly), & (ppm): 8.50 (s, 1H); 846 (d, J= 4.8 Hz, 1H); 8.27
(s, 1H); 7.69 (d, J = 8.7 Hz, 2H); 7.18-7.36 (m, 7H); 2.62 (q, J = 7.8 Hz, 2H); 2.49
(s, 3H); 1.11 (t, J = 7.2 Hz, 3H); ESMS calcd. for C21H21N20 (M + H)*: 317.2;
Found: 317.3.

Compound 78
H NMR (300 MHz, CDCls), 3 (ppm): 8.54 s, 1H); 8.51 (d, J = 4.8 Hz, 1H), 7.95
(s, 1H); 7.68 (d, J = 8.7 Hz, 2H); 7.16-7.41 (m, 7H); 3.08 (hept, J = 6.9 Hz, 1H);
2.50 (s, 3H); 1.17 (d, J = 6.9 Hz, 6H); ESMS calcd. for C2H2N20 (M + H)":
331.2; Found: 331.3. '

Compound 79

H NMR (300 MHz, CDCls), 8 (ppm): 9.79 (s, 1H); 8.44 (d, J = 8.7 Hz, 1H); 7.92
(dd, J = 8.4 Hz, 2.7 Hz, 1H), 7.75 (d, J = 2.1 Hz, 1H); 7.51 (d, J = 7.2 Hz, 1H);
7.19-7.27 (m, 3H); 6.88-6.90 (m, 2H); 7.76 d, J = 2.7 Hz, 1H); 3.83 (s, 3H); 3.75
(s, 3H); 2.561 (s, 3H); ESMS calcd. for C21H21N203 (M + H)": 349.2; Found:
349.3.

Compound 80

H NMR (300 MHz, CDCly), & (ppm): 8.54~8.57 (m, 2H); 7.62-7.70 (m, 3H), 7.32-
7.37 (m, 3H); 7.04-7.26 (m, 3H); 2.55-2.70 (m, 4H); 2.51 (s, 3H); 1.25 (t, J=7.2
Hz, 3H); 1.10 (t, J = 7.2 Hz, 3H);, ESMS caled. for CasHasN20 (M + H)*: 345.2;
Found: 345.2.

Compound 81
'H NMR (300 MHz, CDCly), & (ppm): 8.51 (s, 1H); 847 (d, J = 4.5 Hz, 1H); 8.12
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(S, 1H); 7.68(d, J=8.4 Hz, 2H); 7.59(d, J=84 Hz, 2H); 7.18-7.34 (m, 3H); 6.95
(. J = 8.4 Hz, 1H); 2.53 (s, 6H); 2.49 (s, 3H); ESMS caled. for CyHa1CINSO (M
+ H)*: 366.1; Found: 366.1.

Compound 82

'H NMR (300 MHz, CDCls), § (ppm): 8.98 (s, 1H); 8.44 (s, 1H); 8.39 d, J=4.8
Hz, 1H); 7:89-7.92 (m, 1H); 7.68-7.76 (m, 3H); 7.26-7.38 (m, 3H); 6.92 (d, J=8.4
Hz, 1H); 4.45-4.51 (m, 1H); 4.17 (q, J =72 Hz, 2H); 2.85 (d, J = 4.8 Hz, 3H);
2.43 (s, 3H); 1.30 (t, J = 7.2 Hz, 3H); ESMS caled. for CosHasNsOs (M + H)™:
390.2; Found: 390.1

Compound 83

TH NMR (300 MHz, CDCls), 3 (ppm): 8.48 (s, 1H); 8.43 (d, J = 5.1 Hz, 1H); 8.34
(s, 1H); 7.69 (d, J = 8.7 Hz, 2H); 7.55 (d, J = 8.7 Hz, 2H); 7.21-7.31 (m, 3H); 6.88
(d, J=84Hz 1H); 401 (q,J=72 Hz, 2H); 2.46 (s, 3H); 1.35 (, J=7.2 Hz, 3H);
ESMS calcd. for C21H20CIN202(M + H)*: 367.1; Found: 367.1

Compound 87 ‘
TH-NMR (CDCl3) & (ppm) 7.8 (m, 3H), 7.6 (m, 2H), 7.4 (m, 4H), 7.0 (m, 2H),
ESMS cled for CooH11CIFsNO: 412.0; Found: 412.0 (M+H)". ,

Compound 88

'H-NMR (CDClI3) & (ppm) 7.9 (br, 1H), 7.6 (d, 2H, J=8),7.4 (m, 2H), 7.2 (d, 2H, J
= 8), 7.1 (m, 1H), 7.0 (m, 1H), 6.9 (m, 2H), 2.30 (s, 3H), 2.18 (s, 3H); ESMS cled
for C21H47F2NO: 338.1; Found: 338.0 (M+H)".

Compound 89
"H-NMR (CDCls) & (ppm) 8.0 (br, 1H), 7.6 (d, 2H, J = 8), 7.4 (m, 3H), 7.2 (m, 3H),

6.9 (m, 2H); ESMS clcd for C1H11CLF2NO: 378.0; Found: 378.0 (M+H)".

Compound 91
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1 NMR (300 MHz, CDCz), 5 (ppm): 8.58 (d, J = 16.8Hz, 1H), 7.94-7.88 (m, 1H),
7.86-7.80 (m, 3H), 7.51 (d, J = 8.4Hz, 2H), 7.43 (d, J = 8.0Hz, 1H), 7.26-7.19 (m,
2H), 6.80-6.77 (m, 1H), 6.75 (s, 1H), 6.54 (td, J = 1.5, 7.8Hz, 1H); ESMS calcd.
for CagHiaFsNzO (M + H)*: 416.09; Found: 417.0

Compound 92

'H NMR (300 MHz, CDCls), & (ppm): 7.87-7.83 (m, 2H), 7.80 (d, J = 8.7Hz, 2H),
7.53-7.41 (m, 5H), 6.95 (d, J = 8.4Hz, 1H), 6.80-6.78 (m, 1H), 6.74 (s, 1H), 6.56-
6.51 (m, 1H), 3.98 (s, 3H), 3.97 (s, 3H): ESMS calcd. for C24H19F3N203 (M +
H)": 440.13; Found: 441.1

Compound 126 _

IH-NMR (CDCl) & (ppm) 7.9 (br, 1H), 7.7 (d, 2H, J = 8), 7.5 (d, 2H, J=18),74
(m, 1H), 7.0 (m, 2H), 6.9 (M, 3H), 3.80 (s, 3H), 3.70 (s, 3H); ESMS cled for
CpHi7F2NO3: 370.1; Found: 370.0 (M+H)". '

Compound 127

'H-NMR (CDCls) & (ppm) 7.9 (m, 1H), 7.7 (m, 3H), 7.61 (s, 1H), 7.5 (m, 1H), 7.4
(d, 2H, J = 8), 7.0 (m, 3H); ESMS clcd for C,4H41FeNO: 4486.5; Found: 446.0
(M+H)".

Compound 127
TH-NMR (DMSO-ds) & (ppm) 10.9 (br, 1H), 7.8 (m, 3H), 7.6 (d, 2H, J = 8), 7.4 (m,

1H), 7.2 (m, 4H), 2.40 (s, 3H); ESMS clcd for CayHiaFsNO: 392.1; Found: 392.0
(M+H)".

Compound 128
H-NMR (DMSO-dg) & (ppm) 8.0 (m, 2H), 7.65 (s, 1H), 7.4 (m, 1H), 7.1 (m, 4H),

6.7 (d, 2H, J = 8),6.3 (t, 1H, ) =6), 4.3 (d, 2H, J = 6); ESMS clcd for Cz1H13FsN:
432.1; Found: 432.0 (M+H)™.
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Compound 129

"H-NMR (DMSO-de) & (ppm) 8.0 (d, 1H, J = 8),7.9 (d, 1H, J=8), 7.65 (s, 1H),
7.4 (m, 1H), 7.1 (m, 4H), 6.7 (d, 2H, J =8), 4.3 (s, 2H), ESMS cled for CasHaaFaN:
432.1; Found: 432.0 (M+H)".

Compound 130

'H-NMR (CDCl3) & (ppm) 7.3 (m, 3H), 7.2 (m, 2H), 6.9 (m, 3H), 6.7 (d, 2H, J = 8),
4.4 (d, 2H, J=6),4.2 (¢ 1H, J =6) 3.78 (s, 3H); ESMS clcd for Ca0H1sCIF2NO:
360.1; Found: 360.0 (M+H)".

Compound 131

"H-NMR (DMSO-de) & (ppm) 7.4 (m, 1H), 7.3 (m, 3H), 7.2 (d, 1H, J = 3), 7.1 (m,
3H), 6.7 (d, 2H, J = 8), 4.3 (s, 2H), 3.74 (s, 3H); ESMS cled for' CaoH16CIF2NO:
360.1; Found: 360.0 (M+H)".

Compound 132

TH NMR (300 MHz, CDCly), 8 (ppm): 7.68-7. 62 (m, 3H), 7.63-7.50 (m, 2H), 7.41
(d, J= 2.7Hz, 1H), 7.33 (dd, J = 2.7, 8.7Hz, “H), 7.20 (d, J = 8.7Hz, 1H), 6.31 (t,
J = 73.8Hz, 1H), 3.00 (s, 3H); ESMS calcd. for C17H120IF2N3028 M + H)"
395.03; Found: 396.0

EXAMPLE 2: INHIBITION OF IL-2 PRODUCTION

Jurkat cells were placed in a 96 well plate €0.5 million celis per well in 1% FBS
medium) then test compounds of this invention were added at different
concentrations. After 10 minutes, the cells were activated with PHA (final
concentration 2.5 pg/mL) and incubated fow 20 hours at 37°C under CO2. The
final volume was 200 pL. Following incubation, the cells were centrifuged and
the supernatants collected and stored at -70°C prior to assaying for iL-2
production. A commercial ELISA kit (IL-2 ERi-pair, Diaclone Research, Besancon,
France) was used to detect production of IL_-2, from which dose response curves
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were obtained. The ICso value was calculated as the concentration at which 50%
of maximum IL-2 production after stimulation was inhibite=d versus a non-
stimul ation control.

ICs0 Compounds
<100 nM 18, 20, 21, 23*, 24, 27, 28, 43, A4,
45, 46, 47, 50, 52, 53, 54, 55, 5%, 58,
59, 63, 64, 65, 66, 67, 68, 69,7273,
74,75, 76, 79, 81, 82, 83, 84, 8 5, 86,
87, 88, 89, 125, 126, 127, 128, 129,
. 130, and 131
100-500 nM 1,2, 8,12, 15, 16, 19, 22,32, B3, 34,
36, 37, 38, 40, 41, 42, 48, 51, 60, 62,
70,71, 77, 78, 80, 90, and 91
500 nM—1uM | 3, 4,7, 35, 39, 49, 57,61, and 131
>1 uM 5, 6,9, 10, 11, 13, 14, 17, 25, and 26
Not tested 29, 30, 31

* Lowest ICsp value

EXAMPLE 3: ACTIVATION OF TRPM4 CHANNEL (
TRPM4 currents were measured in Jurkat cells amnd HEK-293 cells
ovewexpressing TRPM4. The external solution contained the following (mM):
NaCl 140, KCI 2.8, MgCl; 2, CaCl; 1, glucose 10, and HEPE S:NaOH 10 (ph 7.2).
Thes intemnal solution contained the following (mM): K-glutzamate 120, NaCl 8,
MgCl, 1, K-BAPTA 10, HEPES-CsOH 10 (ph 7.2). Ramps wvere given every 2s
(-100 to +100 mV in 50 ms) and cells were held at -80 mV b etween ramps. Free
intraacellular calcium was adusted to 300 nM.
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RepresentatEve compounds of this invention (including Compeounds 23 and 24)
were tested for the ability to activate TRPM4 using this metihod. ECg values
ranged from 20-50 nM.

EXAMPLE 4: PATCH CLAMP STUDIES OF INHIBITION OF lacrac CURRENT IN
RBL CELLS-, JURKAT CELLS, AND PRIMARY T CELLS

In general, & whole cell patch clamp method was used to examine the effects of
a compound of the invention on a channel that mediates lcac.  In such
experimentss, a baseline measurement was established for a p atched cell. Then
a compound to be tested waé perfused (or puffed) to cells in the external solution
and the effexct of the compound on lerac Was measured. A cormspound that
modulates Bcqc (.., inhibits) is a compound that is useful in the invention for
modulating CRAG ion channel activity. )

1) RBL <cells
Cells

Rat basophiiic leukemia cells (RBL-2H3) were grown in DMEM media
supplemernted with 10% fetal bovine serum in an atmosphere of 95% air/5%
CO'z. Cells were seeded on glass coverslips 1-3 days before wse.

Recordling Conditions

Membrane= currents of individual cells were recorded using th=e whole-cell
configurati on of the patch clamp technique with an EPC10 (H.EKA Electronik,
Lambrech®t, Germany). Electrodes (2-5 MQ in resistance) wer-e fashioned from
borosilicate glass capillary tubes (Sutter Instruments, Novato , Ca). The
recordingss were done at room temperature.

Intracesliular pipette solution

Cs-Glutamate 120mM; CsCl 20mM; CsBAPTA 10mM; CsHEPES 10mM; NaCl
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8mM; MgCl, 1mM; 1P3 0.02mM; pH=7.4 adjusted with CsOH. (Shielded fronel
light and kept on ice before experiment)

Extracellular sofiution

NaCl 138mM; NaHEPES, 10mM; CsCl 10mM: CaCl, 10mM; Glucose 5.5mEM,
KCl 5.4mM; KHz2PO4 0.4mM; Na,HPO4sH, O.3mM at pH=7.4 adjusted with
NaOH.

Compound treatment

Each compound waas diluted from a 10 mM stock in series using DMSO (10uM,
3.2uM, 1uM, 316 niM, 100 nM 32 nM). The final DMSO concentration was always
kept at 0.1 %.

Experimental procedure

lcrac Currents were= monitored every 2 seconds using a 50 msec protocol, where
the voltage was rarnped from -100 mV to +100 mV. The membrane potenttial was ,
held at 0 mV between the test ramps. Ina typical experiment the peak inwvard
currents would dewelop within 50-100 seconds. Once the lcrac currents weere
stabilized, the cells were perfused with compounds in the extracellular sol ution.

At the end of an experiment the remaining lcrac currents were then challe=nged

with a control com pound (SKF96365, 10 pM) to ensure that the current could still
be inhibited.

Data analysis

The lcrac current Jevel was determined by measuring the inward current
amplitude at -80 nnV of the voltage ramp in an off-line analysis using MATLAB.
The Icrac current inhibition for each concentration was calculated using ppeak
amplitude in the beeginning of the experiment from the same cell. The ICs« value
and Hill coefficierat for each compound was estimated by fitting all the indlividual
data points to a single Hill equation.
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Results :
Table 1 shows the concentration of compounds of the invention which inhibits 50
9% of the lcrac current in RBL cells. As can be seen from the data in Table 1,
several compounds of the invention inhibit lcrac current at concentration of less
than 300 nM.

Compound Number ICso
31 0.1 pM
75 02 uM
66 0.3 pM
84 0.3 uM
27 0.4uM
79 0.8 pM
SKF96365 4pM

Table 1: Concentration of compounds of the invention which inhibit 560 % of the
Icrac current in RBL cells.

2) Jurkat cells

Cells

Jurkat T cells were grown on glass coverslips, transferred to the recording
chamber and kept in a standard modified Ringer's solution of the following
composition: NaCl 1456mM, KCI 2.8mM, CsCl 10mM, CaClz 10mM, MgCl2 2mM,
glucose 10mM, HEPES-NaOH 10mM, pH 7.2.

Extracellular Solution

The external solution contained 10 mi CaNaR, 11.5 mM glucose and the test
compound at the concentrations described below.
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Intrace-llular Pipette Solution

The standard intracellular pipette solution contained: Cs-glutamate 145 mM,
NaCl 8 mM, MigCl, 1 mM, ATP 0.5 mM, GTP 0.3 mM, pH 7.2 adjusted! with
CsOH. The s olution was supplemented with a mixture of 10 mM Cs-BBAPTA and
4.3-5.3 mM C-aCl, to buffer [Ca?"]i to resting levels of 100-150 nM.

Patch—clamp recordings

Patch-clamp experiments were performed in the tight-seal whole-cell
configuration at 21-25 °C. High-resolution current recordings were acquired by a
computer-based patch-clamp amplifier system (EPC-9, HEKA, Lambwrecht,
Germany). Sylgard®- coated patch pipettes had resistances betweem 2-4 MQ
after filling wiith the standard intracellular solution. Immediately followsing
establishment of the whole-cell configuration, voltage ramps of 50 ms duration
spanning thes voltage range of —100 to +100 mV were delivered from a holding
potential of O mV at a rate of 0.5 Hz over a period of 300 to 400 secosnds. All

| voltages were corrected for a fliquid junction potential of 10 mV between external
and internal solutions. Currents were filtered at 2.3 kHz and digitized at 100 us
intervals. Capacitive currents and series resistance were determined and
corrected before each voltage ramp using the automatic capacitance
compensation of the EPC-9.

Data analysis

The very first ramps before activation of lcrac (usually 1 to 3) were dligitally
fitered at 2 kHz, pooled and used for leak-subtraction of all subsequsent current
records. The low-resolution temporal development of inward curren-ts was
extracted from the leak-corrected individual ramp current records by® measuring
the current amplitude at -80 mV or a voltage of choice.

Resullts

1 uM Compeound 66 resulted in >90% inhibition of lerac in Jurkat cellss (n = 3).
1 pM Compound 31 resulted in >43% inhibition of lerac in Jurkat cellss (n = 3).
10 uM Comnpound 66 had no effect on TRPM4 currents in Jurkat ce fls.
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3) Primary T Cells

Preparation of Prismary T Cells
Primary T cells were olbtained from human whole blood samples by adding.
100pL of RosetteSep® human T cell enrichment cocktail to 2 mL of whole blood.
The mixture was incubsated for 20 minutes at room temperature, then diluted with
an equal volume of PBBS containing 29% FBS. The mixture was layered on top of
RosetteSep® DM-L density medium and then centrifuged for 20 minutes axt 1200
g at room temperature=. The enriched T cells were recovered from the
plasma/density mediumm interface, then washed with PBS containing 2% F BS
twice, and used in patch clamp experiments following the procedure described
for RBL cells.

Results:
Figure 1 is a graph of percent inhibition of lcrac current in RBL cells and p-rimary
T cells in the presence of varying concentrations of compound 31. Inhibition of
lerac cumrent by SKF96365, a known inhibitor of lcrac Was used as a contwol. As
can be seen from Figure 1 compound 31 inhibits lcrac current equally wel lin
primary T cells as in RBL cells.

EXAMPLE 5: INHIBI'TION OF MULTIPLE CYTOKINES IN PRIMARY HU MAN
PBMCs '

Peripheral blood mon onuclear cells (PBMCs) were stimulated with
phytohemagglutinin (lPHA) in the presence of varying concentrations of
compounds of the inv-ention or cyclosporine A (CsA), a known inhibitor of
cytokine production. Cytokine production was measured using commercially
available human ELISSA assay kits (from Cell Science, Inc.) following the
manufacturers instructions.

142



WO 2005/009539 PCT/US2004/023895

Table 2 shows the concentration of CsA and compounds 31, 66, and 75 which
inhibit 50% of a cytokine production. As can be seen from the data, compounds
31, 66, and 75 are potent inhibitors of 1L-2, I1L-4, IL-5, IL-13, GM-CSF, INF-y and
TNF-a.. In addition, compounds of the invention do not inhibit the anti-

inflammatory cytokine, 1L-10.

Compound IL-2 L4 iLs IL10 IL13 GM INFy TNF-a
Number (nM) (nM) «nM) (nM) (nM) CSF (nM) (nM)

(nM)

CsA 3 25 7 948 67 109 18 26
75 4 103 7 >1000 15 152 23 81
31 6 71 11 >1000 51 97 42 68
66 20 445 21 >1000 75 448 88 271

Table 2: 1Cso values for cytokin e inhibition.

EXAMPLE 6: COMPOUNDS OF THE INVENTION ARE POTENT INHIBITORS
OF DEGRANULATION IN RBL CELLS

Procedure:
The day before the assay was performed, RBL cells, that had been grown to
confluence in a 96 well plate, weere incubated at 37°C for at least 2 hours. The
medium was replaced in each well with 100 pL of fresh medium containing
2pLg/mL of anti-DNP IgE.

On the following day, the cells were washed once with PRS (2.6 mM glucose and
0.1% BSA) and 160yL of PRS -was added to each well. The test compound was
added to a well in a 20pL solutiion at 10X of the desired concentration and
incubated for 20 to 40 minutes at 37°C. 20pL of 10X mouse anti-IgE (10 pb/mlL).
Maximum degranulation occurred between 15 to 40 minutes after addition of anti-
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IgE.

Results:
Figure 2 is a graph of the percent inhibition of degranulation in RBL cell at
various concentrations of compound 31 and compound 66. The concentration at
which 50% of degranulation is inhibited is 0.38uM for compound 31 and 0.43uM
for compound 66. The known inhibitor of stored-operated chanrels, SKF96365,
required greater than 20 M to inhibit 50% of degranulation.

EXAMPLE 7: CYTOKINE INHIBITION IN WHOLE BLOOD COLLECTED FROM
CYNOMOLGUS MONKEYS AFTER ADMINISTRATION OF COMPOUNDS OF
THE INVENTION

Procedure for IV and Oral Dosing:

3 male non-naive cynomolgus monkeys were fasted. overnight gprior to and for
four (4) hours following each dose. Each monkey was given a single intravenous
dose of the appropriate test compound followed by a 1 mL rinse of saline to flush
thé catheter. The dose was infused over one hour usihg calibrated syringe
pumps. Following a one week washout, the same three monkeys were given a
single oral gavage dose of the appropriate test compound dose formulation
followed by a 10 mL flush with tap water. Following a second one week washout,
the same three monkeys received a second oral dose of the appropriate test
compound dose formulation followed by a 10 mL flush with tap- water. Foliowing
a third one week washout, the same three monkeys received aa third oral dose of
the appropriate test compound dose formulation followed by a 10 mL flush with
tap water. Prior to and at 1, 2, and 4 hours following each dos-e (measured from
the start of dosing for IV doses), blood samples (3 mL/sample for Group 1 and 2
mbJsample for Groups 2 and 3) were drawn into tubes containing sodium heparin
and stored at room temperature, and the concentration of the &est compounds in
each sample was measured. Table 3 summarizes the dose lexvel, dose route and
vehicle receive by each monkey. CsA was included as a positive control.
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Dose Dose
Test Dose Level Volume Matrix
Dose Group Monkey compound  Route Vehicle (mg/kg) (mL/Kkg) Collected
Formulation
1 1 1 CsA v 5% PEG 200 / 5% 5 2 Blood®
' Cremophor EL/
4.5% Dextrose be
2 2 Compound v 5% PEG 200 / 5% 5 2 Blood™
31 Cremophor EL/
4.5% Dextrose
3 3 «Compound v 5% PEG 200/ 5% 5 2 Blood™
75 Cremophor EL /
4.5% Dextrose
2 1 i CsA PO  0.5% methylcellulose 30 1 Bload®
2 2 Compound PO  0.5% methylcellulose 30 | Blood™
31
3 3 Compound PO  0.5% methylcellulose 30 1 Blood™
75
3 1 1 CsA PO 0.5% methylcellulose 30 1 Blood"
2 2 Compound PO  0.5% methylcellulose 30 1 Blood™®
31
3 3 Compound PO  0.5% methylcellulose 30 1 Blood™®
75
4 1 1 CsA PO 0.5% methylcellulose 30 1 Blood®
2 2 Compound PO  0.5% methylcellulose 30 1 Blood™®
31 :
3 3 Compound PO  0.5% methylcellulose 30 1 Blood™
75

73 mL of blood collected prior to dosing and at 1, 2, and 4 hours postdose into tubes containing sodium heparin.
®2 mL of blood collected prior —to dosing and at 1,2, and 4 hours postdose into tubes containing sodium heparin.

¢0.5 mL of blood collected pricr to dosing and at 1,2, 4, 8, and 24 hours postdose into tubes containing sodium
heparin

Results:
IL-2 production afteer stimulation with PMA/ionomycin in whole blood samp les
taken before dosing and at 1, 2, and 4 hours IV infusion is shown in Figure 3.

The data indicates that 4 hours after dosing compounds 31 and 75 significantly
inhibit IL-2 productiion.

TNF-a production after stimulation with PMA/ionomycin in whole blood sammples
taken before dosinsgg and at 1, 2, and 4 hours after IV infusion is shown in Figure
4. The data indica-tes that 4 hours after dosing both compounds 31 and 75
significantly inhibit TNF-o. production.
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IL-2 production after stimulation withs PMAJionomycin in whole blood samples
taken before dosing and at 1, 2, and 4 hours after oral dosing is shown in Figure
5. The data indicates that 4 hours after dosing compound 75 significantly inhibit
IL-2.

TNF-o. production after stimulation with PMA/ionomycin in whole biood samples
taken before dosing and at 1, 2, and 4 hours after oral dosing is shown in Figure
6. The data indicates that 4 hours after dosing compound 75 significantly inhibit
TNF-o production. '

All publications, patent applicatiorss, patents, and other documents cited. herein
are incorporated by reference in their entirety. In case of conflict, the present.
specification, including definitions, will control. In addition, the materials,

methods, and examples aré illustraative only and not intended to be limiting in any
way.
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CRLAIMS:

Use of a compound of formula (i):

(@)n

M

or a pharmaceutically acceptable salt, swlvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted pyridyl, or arm optionally substituted
indolizinyl;

Y is NR+R2, an optionally substituted cy cloalkyl, an optionally
substituted cycloalkenyl, an optionally substitu ted heterocyclyl, an
optionally substituted aryl or an optionally subsstituted heteroaryl;

Ais -O-, -S(O)p-, -NH-, -NZ-, -CH=C-H-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently selected from -the group consisting of an
optionally substituted alkyl, an optionally subs tituted alkenyl, an optionally
substituted alkyny!, an optionally substituted cycloalkyl, an optionally
substituted cycioalkenyl, an optionaily substituted heterocyclyl, an
optionally substituted aryl, an optionally subst ituted heteroary!, an
optionally substituted aralkyl, an optionally su bstituted heteraralkyl, a
haloalkyl, -C(O)NR1Rz2, -NR4C(O)Rs, halo, -ORy, cyano, nitro, haloalkoxy,
-C(O)Rs, -NRiRz, -SRs, -G(O)ORs, -OC(O) Ry, -NR:C(OINRR.,
-OC(O)NR1R2, -NR4sC(O)ORs, -S(O),R4, or -S(O),NRRy;

L is a linker selected from the group consisting of -NRCH>-, -C(O)-,
~NR-C(0)-, -C(O)-NR-, C(S)-, -NR-C(S)-, -C (S)-NR-;
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each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyt, benzyloxycarbonyl;

R4 and R;, for each occurrence are, irsdependently, H, an optionally
substituted alkyl, an optionally substituted all<enyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally subsstituted heteroaryl, an
optionally substituted aralkyl, or an optionallyr substituted heteraralkyl; or
R4 and R, taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionallly substituted heteroaryl,

R4 and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted all<enyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally subsstituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl;

nis 0 or an integer from 1 to 4; and

pis0,1,0r2,

in the manufacture of a preparation for inhibiting immune cell activation.
Use of Claim 1, for inhibiting immune cell activation in a subject.
Use of Claim 2, wherein the subject is humam.
Use of a compound represented by the followving structural formula:
X A L
\ /
(Dn
U]
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted pwridyl, or an optionally substituted
indolizinyl;

Y is NR4Ry, an optionally sulostituted cycloalkyl, an optionally
substituted cycloalkenyl, an optiona lly substituted heterocyclyl, an
optionally substituted aryl or an opti©onally substituted heteroaryl;

Ais -O-, -S(0)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N—, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently sele«cted from the group consisting of an
optionally substituted alkyl, an optio nally substituted alkenyl, an optionally
substituted alkynyl, an optionally sulbstituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optiormally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl, a
haloalkyl, -C(O)NR+R,, -NR4C(O)Rs5 , halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NR1R;, -SR4, -C(O)OR4, -OC(O)R4, -NR4C(O)NR4Rz,
-OC(O)NR1R2, -NR4C(O)ORs, -S(O)R4, or -S(O),NR1Rz;

L is a linker selected from thea group consisting of -NRCH,-, —C(O)-,
-NR-C(0)-, -C(O)-NR-, C(S)-, -NR- C(S)-, -C(S)-NR-;

each R is independently sele«cted from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

R1 and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally sulostituted cycloalkyl, an optionally
substituted cycloalkenyl, an optional ly substituted heterocyclyl, an
optionally substituted aryl, an option-ally substituted heteroaryl, an

optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
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Ry and R, taken together with the nitro-gen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryl;
R4 and Rs for each occurrence is, independently, H, an optionally
substituted alky!l, an optionally substitu ted alkenyl, an optionally
substituted alkyny!, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl;
nis 0 or an integer from 1 to 4; and
pis 0,1, or2,
in the manufacture of a preparation for- inhibiting cytokine production in a

cell.

Use of Claim 4, for inhibiting cytokine production in a subject.

Use of Claim 5, wherein the subject is human.

Use of Claim 5, wherein the cytokine vwhich is inhibited is selected from the
group consisting of IL-2, IL-4, IL-5, IL-13, GM-CSF, TNF-«, IFN-y and

combinations thereof.

Use of a compound represented by the following structural formula:
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted pyridyl, or an optionally substituted
indolizinyl;

Y is NR4R;, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocycly!, an
optionally substituted aryl or an optionally substituted heteroaryl;

Ais -O-, -§(0O)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently selected from the group consisting of an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl,a
haloalkyl, -C(O)NRR3, -NR4C(O)Rs, halo, -OR4, cyano, nitro,
haloalkoxy, -C(O)R4, -NR1R2, -SR4, -C(O)OR4, -OC(O)Ra,
-NR4C(O)NR1Rz, -OC(O)NR1R2, -NR4C(O)ORs, -S(O)pR4, or
-S(0)pNR{R2;

L is a linker selected from the group consisting of -NRCHa-, —C(O)-,
-NR-C(0)-, -C(O)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-;

each R is independently s-elected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbomryl;

R; and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an

optionally substituted aralkyl, or &an optionally substituted heteraralkyl; or
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R1 and R; taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryl;
R4 and Rs for each occurrence is, independently, H, an optionaily
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally sulbostituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionallly substituted heterocyclyl, an
optionally substituted aryl, an option ally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl;
nis an integer selected from 0-4; and
pis0, 1,0r2,
in the manufacture of a preparation for modulating an ion channel in a celi,

and the ion channel is involved in immune cell activation.

Use of Claim 8, for modulating an ion channel in a subject.

Use of Claim 9, wherein the subject is human.

Use of Claim 8, wherein the ion channel is TRPM4.

Use of a compound represented by the following structural formula:

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted p-yridyl, or an optionally substituted

indolizinyl;
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Y is NR1R2, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl or an optionally substituted heteroaryl;

Ais -O-, -S(O)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently selected from the group consisting of an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, aan optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl, a
haloalkyl, -C(O)NRR2, -NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NRyR;, -SR4, -C(O)OR4, -OC(O)R4, -NR4C(O)NR4Ry,
-OC(O)NR1R2, -NR4C(O)ORs, -S(O)pR4, or -S(O)NR4Rz;

L is a linker selected from the group consisting of -NRCH;-, —C(O)-,
—NR-C(0O)-, -C(O)-NR-~, C(S)-, -NR-C(S)-, -C(S)-NR-;

each R is independe ntly selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyt,

R4 and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, &an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R1 and R; taken together w ith the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryi;

R4 and Rjs for each o ccurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally

substituted cycloalkenyl, an optionally substituted heterocyclyl, an
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optionally substituted aryl, an opti onally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralky;
nis 0 or an integer from 1 to 4, and
pis0,1,or2,
in the manufacture of a preparation for inhibiting T-cell and/or B-cell

proliferation in response to an antigen.

Use of Claim 12, for inhibiting T-cell and/or B-cell proliferation in a subject.

Use of Claim 13, wherein the subsject is human.

Use of a compound represented by the following structural formula:

(D n
(1)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted pyridyl, or an optionally substituted
indolizinyl,

Y is NR4R3, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl or an optionally substituted heteroaryl;

Ais -O-, -5(0),-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently s elected from the group consisting of an
optionally substituted alkyl, an opotionally substituted alkenyl, an optionally

substituted alkynyl, an optionally- substituted cycloalkyl, an optionally
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substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl, a
haloalkyl, -C(O)NR1R;, -INR4C(O)Rs5, halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NR1R3, -SR4, -C(O)OR4, -OC(O)R4, -NR4C(O)NR1Rz,
-OC(O)NR1R3, -NR4C(O)ORs, -S(O)sR4, or -S(O)pNR1R2;

L is a linker selected from the group consisting of -NRCH.-, -C(O)-,
—NR-C(O)-, -C(O)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-;

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

R: and R, for eac h occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted ary’l, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R1 and R> taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryl;

R4 and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralky;

n is 0 or an integer from 1 to 4; and

pis0, 1,0r 2,
in the manufacture of a preparation for treating or preventing an immune

disorder in a subject.

Use of Claim 15, wherein the subject is human.
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Use of Claim 16, wherein the disorder is selected from the group
consisting of multiple sclerosis, myasthenia gravis, Guillain-Barré,
autoimmune uveitis, autoimmune hemolytic anemia, pernicious anemia,
autoimmune thrombocytopenia, temporal arteritis, anti-phospholipid
syndrome, vasculitides such as Wegener's granulomatosis, Behcet's
disease, psoriasis, dermatitis herpetiformis, pemphigus vulgaris, vitiligo,
Crohn's disease, ulcerative colitis, primary biliary cirrhosis, autoimmune
hepatitis, Type 1 or immune-mediated diabetes mellitus, Grave's disease,
Hashimoto's thyroiditis, autoimmume oophoritis and orchitis, autoimmune
disorder of the adrenal gland, rheumatoid arthritis, systemic lupus
erythematosus, scleroderma, polymyositis, dermatomyositis, ankylosing

spondylitis, and Sjogren's syndrome.

Use of a compound represented by the following structural formula:

R

(Z)n
(1

or a pharmaceutically accep table salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted p yridyl, or an optionally substituted
indolizinyl;

Y is NR1R3, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an

optionally substituted aryl or an optionally substituted heteroaryt,
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Ais -O-, -S(0),-, -NH-, -NZ-, -CH=CH-, ~-CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently selected from the g roup consisting of an
optionally substituted alkyl, an optionally substitute=d alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substitusted heteraralkyl, a
haloalkyl, -C(O)NR1R2, -NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NR1R3, -SR4, -C(O)OR4, -OC(O)R4, -INR4C(O)NR1R2,
-OC(O)NR1R2, -NR4C(O)ORs, -S(O),Ra4, or -S(O»,NR1R2;

L is a linker selected from the group consisting of -NRCH3,-, —-C(O)-,
-NR-C(O)-, -C(O)-NR-, C(S)-, -NR-C(S)-, -C(S)-NIR-,

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

R1 and Ry, for each occurrence are, indeperdently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted Iheterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
dptionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R1 and R, taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionally subsstituted heteroaryl,

R4 and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyi;

nis O or an integer from 1 to 4; and
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pis0,1,o0r2,
in the manufacture of a preparatior for treating or preventing an

inflammatory condition in a subject.

Use of Claim 18, wherein the subjexct is human.

Use according to claim 19, wherein the disorder is selected from
transplant rejection; arthritis, rheu matoid arthritis, osteoarthritis and bone
diseases associated with increaseed bone resorption; inflammatory bowel
disease, ileitis, ulcerative colitis, Barrett's syndrome, Crohn's disease;
asthma, adult respiratory distresss syndrome, chronic obstructive airway
disease; corneal dystrophy, trachoma, onchocerciasis, uveitis,
sympathetic ophthaimitis, end ophthalmitis; gingivitis, periodontitis;
tuberculosis; leprosy; uremic compplications, glomerulonephritis, nephrosis;
sclerodermatitis, psoriasis, eczemua; chronic demyelinating diseases of the
nervous system, muitiple sclerosis, AlIDS-related neurodegeneration,
Alzheimer's disease, infectious m eningitis, encephalomyelitis, Parkinson's
disease, Huntington's disease, amyotrophic lateral sclerosis viral or
autoimmune encephalitis; autoimmune disorders, immune-complex
vasculitis, systemic lupus aand erythematodes; systemic Ilupus
erythematosus (SLE); cardio myopathy, ischemic heart disease
hypercholesterolemia, atheroscle rosis, preeclampsia; chronic liver failure,

brain and spinal cord trauma, andk cancer.

Use of a compound represented boy the following structural formula:
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or a pharmaceutically aacceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted pyridyl, or an optionally substituted
indolizinyl;

Y is NR{R2, an optiona lly substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocycly!, an
optionally substituted aryl or an optionally substituted heteroaryl;

Ais -O-, -S(O)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -€CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently selected from the group consisting of an
optionally substituted alkyl, ary optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an ogtionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, @n optionally substituted heteraralkyl, a
haloalkyl, -C(O)NR1R3z, -NR3sC(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NR4R;, -SR4, -C(O)OR,, -OC(O)Rs, -NR4C(O)NR1Ry,
-OC(O)NR1R2, -NR4C(O)ORs, -S(O)sRa4, or -S(0O)NR1R2;

L is a linker selected from the group consisting of -NRCH,-, —C(O)-,
—NR-C(O)-, -C(0O)-NR-, C(S)-, -NR-C(8)-, -C(S)-NR-;

each R is independentl y selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

R+ and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an

optionally substituted aralkyl, ©r an optionally substituted heteraralkyl; or
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R1 and R; taken togethesr with the nitrogen to which they are attached is
optionally substituted he terocyclyl or optionally substituted heteroaryl;
R4 and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an o ptionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted arwl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl;
nis 0 or an integer from 1 to 4; and
pis 0,1, 0r 2,
in the manufacture of a preparation for suppressing the immune system off

a subject.

Use of Claim 21, whereim the subject is human.

Use of Claim 2, 5, 9, 13, 15, 18, or 21 wherein the compound is

represented by the followving structural formula:
(D)n

(Vi)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrugg

thereof, wherein:

Azis CH, CZ, NorN—Q;

R3 is an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optional ly substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted
heteraralkyl,a haloalkyl, -C(O)NR4R2, -NR4C(O)Rs, halo, -OR4, cyano,
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nitro, haloalkoxy, -C(O)R4, -NR; Rz, -SR4, -C(O)ORg4, -OC(O)R4,
-NR4C(O)NR1R;, -OC(O)NR1R2, -NR4C(O)ORs, -S(O)pRa, or
-S3(0O),NR1R2; and

mis 0 or an integer from 1 to 5.
Use of Claim 23, wherein A, is CH.
Use of Claim 23, wherein L is ~-NHC(O)- or -NHCH_-.

Use of Claim 25, wherein Y is an optionally substituted phenyl, an
optionally substituted pyridyl, an optionally substituted thiophenyl,
[1,2,3]thiadiazolyl, an optionally substituted isoxazaolyl, 1H-pyrazolyl,

quinolinyl, imidazolyl, or 2,3-dihydrobenzo[1,4]dioxine.

Use of Claim 26, wherein Y is an optionally substituted phenyl, an
optionally substituted pyridyl, or an optionally substituted
[1,2,3]thiadiazolyl.

Use of Claim 27, wherein the compound is represented by the following

structural formula:
R7

Q O L '

Rg
(IX)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein:
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R; and g are each, independently, -H, -CF3, -CN, -C(O)CHSs, -F,
-Cl, -OCH3s, -OCH;CHa, -C(O)OCH,CHgz, -SCH3, -NHCH3, or lower alkyl,
provided that aat least one of R; or Rg is not —H.

Use of Claim 28, wherein the compound is represented by the following
structural form ula:

(A~
\__/

Rg
(X1)
or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, where=in:
Aqis CH, CRg, N or N—O;
Ry, for each occurrence, is, independently, halo, lower alkyl, lower
haloalkyl, lower alkoxy, lower haloalkoxy, or hydroxyl; and

gis 0 o r aninteger from 1 to 5.

Use of Claim 229, wherein the compound is represented by the following

structural fornula:
R7
Rip R4
Q O NH>_©
Rs o
(X1

162
AMENDED SHEET



PCT/US=2004/023895

or a pharmaceutically acceptable salt, solvate, clathrat e, or prodrug
thereof, where=in Ryp and R4 are each, independently, -F, -Cl . a lower

alkyl, a lower haloalkyl, a lower alkoxy or a lower haloalkoxy.

31. Use of Claim 29, wherein the compound is represented by thes following
structural formaula: '

Ry R4
Rs R1o
(X
or a phaamaceutically acceptable salt, solvate, clathratte, or prodrug

thereof, wherezin Ry and R, are each, independently, -F, -Cl , a lower

alkyl, a lower haloalkyl, a lower alkoxy and a lower haloalkox®y.

32. Use of Claim 2, 5, 9, 13, 15, 18, or 21, wherein the compound is

represented b y the following structural formula:

\ |/

(R13)s

(v)
or a ph armaceutically acceptable salt, solvate, clathra‘te, or prodrug
thereof, wheresin:
R42 and Ry3, for each occurrence, is, independently, am optionally
substituted allkyl, an optionally substituted alkenyl, an optionaally
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substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substiituted heterocyclyl, an
optionally substituted aryl, an optionally subsstituted heteroaryl, an
optionally substituted aralkyl, an optionally s-ubstituted heteraralkyl,a
haloalkyl, -C(O)NR R, -NR4C(O)Rs, halo, -ORj, cyano, nitro, haloalkoxy,
-C(O)R4, -NR4Rz, -SR4, -C(O)OR4, -OC(O)R4, -NR4C(O)NR1Ry,
-OC(O)NR1R;, -NR4C(O)ORs, -S(O)pR4, or- -S(O)NR1Rz;
ris0,1or2;and

s is 0 or an integer from 1 to 4.

Use of Claim 32, wherein L is -NHC(O)- and Y is an optionally substituted
phenyl.

Use of Claim 33, wherein the compound is represented by the following

structural formula:

T >—
»

(Rash
(XIV)
or a pharmaceutically acceptable sal t, solvate, clathrate, or prodrug
thereof, wherein:
R14 and Ry5 are each, independently , -CF3, -OCHj, -F, -Cl, or -
C(0O)OCHs3; and
tis0, 1or2.

Use of Claim 34, wherein the compound is represented by the following

structural formula:
164
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(Rg)q

W,
»

(Ris)

(XV)
or a pharmaceutically acceptable salt, solvate, clathrate, or prodr-ug
thereof, wherein:
Ro, for each occurrence, is, independently, halo, lower alkyl, low-er
haloalkyl, lower alkoxy, lower haloalkoxy, or hydroxyl; and

g is 0 or an integer from 1 to 5.

36. Use of Claim 35, whierein the compound is represented by the followings
structural formula:

|\ N>—<:>
W

(XVI1)
or a pharmaceutically acceptable salt, solvate, clathrate, or prod rug

thereof, wherein R4 ¢ and R4z are each, independently, -F, or -OCHa.
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37.  Use of Claim 35, wherein the compound is represeanted by the following
structural formula:

T\ >—§:>
\/j "
)

(Rish
(XVIN)
or a pharmaceutically acceptable sait, solv ate, clathrate, or prodrug

thereof, wherein R4s and R4; are each, independently, -F, or -OCHs.

38. UseofClaim 2, 5,9, 13, 15, 18, or 21, wherein thme compound is

represented by the following structural formula:

(Rak, @
N
N L Y
N%/ \ /
(Vi)

or a pharmaceutically acceptable salt, solv ate, clathrate, or prodrug
thereof, wherein:

Rj is an optionally substituted alkyl, an opt ionally substituted alkenyl,
an optionally substituted alkynyl, an optionally suibstituted cycloaikyl, an
optionally substituted cycloalkenyl, an optionally substituted heterocyclyl,
an optionally substituted aryl, an optionally subs®ituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl,a
haloalkyl, -C(O)NRR2, -NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy,
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-C(O)R4, -NR4Rz, -SRy4, -C(O)OR4, -OC(O)R4, -NR4C(O)NR 1R,
-OC(O)NR1Rz, -NR4C(0O)ORs, -S(O)yR4, or -S(O )yNR1Rz; and
uis0, 1, or 2.

39. Use of Claim 38, wherein the compound is represented by the following
structurai formula:
(Rg)q

(XVIIN
or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein:
R, and Ry are each, independently, -H | -F, -Cl, a lower alkyl,
thiophenyl, -OCHgs, -CF3, or -OCF3;
Rg, for each occurrence, is, independen tly, halo, lower alkyl, lower
haloalkyl, lower alkoxy, lower haloalkoxy, or hydroxyl; and

gis 0 or an integer from 1 to 5.

40. Use of Claim 2, 5, 9, 13, 15, 18, or 21, whereim the subject is administered
one or more compounds selected from the group consisting of:
3-Fluoro-N-(2'-trifluoromethyl- biphenyl—4-yl)-isonicotinamide;
3-Fluoro-N-(2'-methyl-biphenyl-4-yl)-isanicotinamide;
3-Fluoro-N-(3'-trifluoromethyl- biphenyl—-4-yl)-isonicotinamide;
N-(2,2'-Bis-trifluoromethyi- biphenyl-4-yl)-2,3-difluoro- benzamide;
N-[4-(1,2-Dimethyi-but-1-enyl)-3-trifluoromethvyl-phenyl}-2,3-difluoro-

benzamide;
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4'-(2,3-Difluoro-benzoylamino)-biphenyl-2-carboxylic acid
dimethylamide;

N-(2'-Trifluoromethyl-biphenyl-4-yl)-nicotinamide;

N-(2'-Trifluoromethyl-biphenyl-4-yl)-isonicotinamide;

Thiophene-2—carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-
amide;

4-Fluoro-N-(2'-trifluoromethyi- biphenyl-4-yl)-benzamide;

2,4-Dimethyl—thiazole-5- carboxylic acid (2'-trifluoromethyl-biph enyl-
4- yl)-amide;

4-Trifluoromezthyl-N- (2'-trifluoromethyl-biphenyl-4- yl)-nicotinarmide;

2-Methyl-5-trifluoromethyl- oxazole-4-carboxylic acid (2'-
trifluoromethyl-biphenyl- 4-yl}-amide;

2-Ethyl-5-methyl-2H-pyrazole-3-carboxylic acid (2'-trifluorometihyl-
biphenyl-4- yl)-amid €,

2,3-Difluoro-N-(2'-trifluoromethyl-biphenyl-4-yl)- benzamide;

2,5-Difluoro-MN-(2'-trifluoromethyl-biphenyl-4-yl)- benzamide,;

2,3-Difluoro-MN-(3-fluoro-2'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

N-(2',5"-Bis-trifluoromethyl- biphenyl-4-yi)-2,3-difluoro-benzami«de;

2,3-Difluoro-N-(2'-fluoro-5'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2,3-Diftuoro-N-(4'-fluoro-2'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2,3-Difluoro-MN-[4-(2- trifluoromethyl-indolizin-3-yl)- phenyl]-
benzamide;

2,3-Difluoro-N-(2'-fluoro-6'- trifluoromethyl-biphenyl-4-yl)-
benzamide,

2,3-Difluoro-N-(2'-chloro-5'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

4-Methyl-[1,2 ,3]thiadiazole-5- carboxylic acid (2',5'-bis-
trifluoromethyl- biphenyl-4-yl)-amide;
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Pyridine-2-carboxylic acid (2'-trifluoromethyl-biph enyl-4- yl)-amide;

Pyrazine-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-amide;

4-Methyl-[1,2,3]thiadiazole-5- carboxylic acid (2'-«chloro-5'-
triflucromethyl-biphenyl-4-yl)-amide;

N-(2',5'-Bis-trifluoromethyl- biphenyl-4-yl)-2,5-diflluoro- benzamide;

N-(2',5'-Dichloro-biphenyl-4-yl)-2,3-difluoro-benzamide;

N-(5"-Cyano-2'-methoxy- biphenyl-4-yl)-2,3-diflucro-benzamide;

N-(2',5'-Dimethoxy-biphenyi-4- yl)-2,3-difluoro-benzamide;

N-[4-(3,5-Bis-trifluoromethyl- [1,2,4]triazol-4~-yl)-p-henyl]-2,3-difluoro-
benzamide;

3-Methyl-thiophene-2-carboxylic acid-(4-(3,5-bis—trifluoromethyl-
(1,2, 4]triazol-4-yl)-phenyl)-amide;

N-[4-(3-trifluoromethyl-5-(thiophen-4-yi)-[1,2 ,4]tri azol-4-yl)-phenyl}-
2,3-difluoro-benzamide;

N-[4-(3-trifluoromethyl-5-(thiophen-4-y1)-[1,2,4]tri azol-4-yl)-phenyl]-
2,3-difluoro-benzamide;

N-[4-(3-trifluoromethyl-indolizin-3-yl)-phenyl]- 2,3-difluoro-
benzamide;

N-[4-(3-cyano-5-trifluoromethyl-pyrid-2-yl)-phenyl]-2,3-difluoro-
benzamide;

N-(2’,5’-bis-triftuoromethyl-biphenyl-4-yl)-2-methi oxy-benzamide;

5-Methyl-isoxazol-3-carboxylic acid (2',5'-bis-trifiuoromethyl-
biphenyl-4-yl)-amide;

1,3-Dimethyl-1H-pyrazol-5-carboxylic acid (2',5'—bis-trifluoromethyl-
biphenyl-4-yl)-amide;

[1,2,3]-Thiadiazole-4-carboxylic acid (2',5"-bis-trifluoromethyi-
biphenyl-4-yl)-amide;

Isoxazole-5-carboxylic acid (2',5'-bis-trifluorome=thyl-biphenyl- 4-yl)-
ami.de;

3,5-dimethylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyi-
bipenyl-4-yl)-amide;
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N-(2’-methoxy-5"-chloro -biphenyi-4-yl)-2,3-difimoro-benzamide;

N-(2’,5 -bis-trifluoromethyl-biphenyi-4-yl)-2-methhoxybenzamide;

N-(2’-methoxy-5'-methyl-biphenyl-4-yl)-2,3-diflmorobenzamide;

N-(2',5’-dimethyl-biphenyl-4-yl)-2,3-difluoroben=zamide;

3-methylisoxazole-4-carboxylic acid (2',5"-bis-tr ifluoromethyl-
bipheryl- 4-yl)-amide;

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2-hyd woxybenzamide;

N-(2’-methoxy-5"-acetyl- biphenyl-4-yi)-2,3-diflLiorobenzamide;

5-methylisoxazole-4-carboxylic acid (2',5'-bis-tr-iflucromethyl-
bipheryl-4- yl)-amide;

N-(2',4’,5'-trimethyl- biphenyl-4-yl)-2,3-difluorotbenzamide;

N-(2',5'-bis-trifluoromethyl- biphenyl-4-yl)-2,3-dlimethylbenzamide;

N-(2’,5'-bis-trifluoromethyl- biphenyl-4-yl)-2-me=thyl-3-
chlorabenzamide;

N-(2’,5'-bis-trifluoromethyl- biphenyl-4-yl)-2-me=thyl-3-
fluoro benzamide;

N-(2’,5-bis-trifluoromethyl-biphenyl-4-yl)-2-metthyl-3-
methoxybenzamide;

4-methyl-[1,2,3]-thiadiazole-5-carboxylic acid ( 2',5’-dimethoxy
biphe nyl-4-yl)-amide;

N-(2’,5'-dimethoxy- biphenyl-4-yl)-2-methylbemzamide;

2-methyl-pyridine-3-carboxylic acid (2’,5'-bis-tr-ifuoromethyl-
biphe nyl- 4-yl)-amide;

2,3-dihydro-benzo[1,4]dioxine-5-carboxylic aci d (2',5'-bis-
trifluo=romethyl-biphenyl-4-yl)-amide;

1-methyl-1H-imidazole-5-carboxylic acid (2',5’~—bis-trifluoromethyi-
biphe=nyl- 4-yl)-amide;

3-methyi-pyridine-4-carboxylic acid (2',5'-dime=sthoxy-biphenyl- 4-yl)-
amidez;

3-methyl-pyridine-4-carboxylic acid (2',5'-bis-twrifluoromethyl-
biphesnyl- 4-yl)-amide;
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3-methyl-pyridine-4-carboxylic acid (2’-m ethoxy-5'-chlorobiphenyl-
4-yl)-amide;

3-fluoro-pyridine-4-carboxylic acid (2',5’-dimethoxybiphenyl- 4-yl)-
amide;

3-fluoro-pyridine-4-carboxylic acid (2’-methoxy-5'-chlorobiphenyi-4-
yl)- amide;

3-fluoro-pyridine-4-carboxylic acid (2’,5’- bis-trifluoromethylbiphenyl-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2’-methoxy-5"-methylbiphenyl-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2',57-dimethylbiphenyi-4-yl)-
amide;

4-methyl-[1,2,3}-thiadiazole-5-carboxylic. acid (2'-methoxy-5'-
acetylbiphenyl- 4-yl)-amide,

3-fluoro-pyridine-4-carboxylic acid (2’-difluoromethoxy- 5'-
chlorobiphenyl- 4-yl)-amide;

4-methyl-[1,2,3]-thiadiazole-5-carboxylic acid {2'-(N,N-
dimethylamino)- 5'-trifluoromethoxybiphenyl-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid (2’-chloro-5'-
trifftuoromethylbiphenyl- 4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2’-mnethylsulfanyl-biphenyl- 4-
yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2’-ethyl-biphenyl-4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2’-issopropyl-biphenyl-4-yl)-
amide,

N-{5-(2',5'-dimethoxyphenyl)- pyrid-2-yig-2-methylbenzamide;

3-methyl-pyridine-4-carboxylic acid (2,5’ -diethylbiphenyl-4-yl)-
amide;,

3-methyi-pyridine-4-carboxylic acid {2'-C N,N-dimethylamino)-5'-
methoxybiphenyl-4-yl}-amide;
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3-methyl-pyridine-4-carboxylic aci«d {2’-(N-dimethylamino)- 5'-
carbethoxybiphenyl-4-yl}-amide;

3-methyl-pyridine-4-carboxylic aci«d (2'-ethoxy-5’-chlorobiphenyl- 4-
yl)-amide;

N-(2’-dimethoxy-5'-chloro bipheny-l-4-yl)-2,6-difluorobenzamide;

N-(2’-methoxy-5'-chloro- biphenyl—4-yl)-2,4,5-trifluorobenzamide;

N-(2',5'-bis-trifluoromethyl biphenw|-4-yl)-2,6-difluorobenzamide;

N-(2’-chloro-5'-trifluoromethyl biphenyl-4-yl)-2,6-difluorobenzamide;

N-(2',5’-dimethyl biphenyl-4-yl)-2,6&-difluorobenzamide;

N-(2’,5’-dichloro biphenyl-4-yl)-2,&-difluorobenzamide;

2,3-Difluoro-N-[4-(2-trifluoromethy=l-indolizin-3-yl)-phenyl}-
benzamide;

2,5-Difluoro-N-[4-(2-trifluoromethy~l-indolizin-3-yl)-phenyl]-
benzamide;

3,4-dimethoxy-N-[4-(2-trifluoromethyl-indolizin-3-yl)-phenyl]-
benzamide;

N-[4-(5-chloro-2-trifluoromethyl-in«dolizin-3-yl)-phenyl!]-2,3-difluoro-
benzamide;

5-chloro-3-[4-(2,3-difluoro-benzoy-lamino)-phenyl]-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl esterg

3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl esterg

2,3-difluoro-N-[4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide,

N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,3-difluoro-
benzamide;

N-[4-(5-methoxy-2-trifluoromethyl—indolizin-3-yl)-phenyl]-2,3-
difluoro- benzamide;

N-[4-(5-Chloro-2,7-bis-trifluorome thyl-indolizin-3-yl)-phenyl]-2,3-

difluoro-benzamide;

172
AMENDED SHEET



PCT/US2004/023895

5-methoxy-3-[4-(2,3-difluoro-benz oylamino)-phenyl]-2-
trifluoromethyl- indolizine-6-carboxylic acid methyl ester;
2,3-difluoro-N-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl}- benzamide;
5-Chloro-3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-7-carboxylic acid methyl ester;
5-Chloro-3-[4-(2,6-difluoro-benzoy/lamino)-phenyl]-2-trifluoromethyl-
indolizine-7-carboxylic acid methy! ester;
2 ,6-difluoro-N-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;
5-Methoxy-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-
trifluoromethyl- indolizine-6-carboxylic acid methyl ester;
N-[4-(5-chloro-2,7-bis-trifluoromet hyl-indolizin-3-yl)-phenyl]- 2,6-
difluoro-benzamide;
N-[4-(5-methoxy-2-trifluoromethyl—indolizin-3-yl)-phenyl}-2,6-
difluoro- benzamide;
N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,6-difluoro-
benzamide;
2,6-difluoro-N-[4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;
3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-6- carboxylic acid methyl ester-;
5-Chloro-3-[4-(2,6-difluoro-benzowlamino)-phenyl]-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl ester ;
N-[4-(5-Chloro-2-trifluoromethyl-imdolizin-3-yl)-phenyl]-2,6-difluoro-
benzamide,
N-[4-(5-Chloro-2-trifftuoromethyl-imdolizin-3-yl)-phenyl]-2,4,5-
trifluoro- benzamide;
5-Chloro-3-[4-(2,4,5-trifluoro-ben=oylamino)-phenyl}-2-

trifluoromethyl- indolizine-6-carboxylic acid methyl ester,;
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3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-6- carboxylic acid methyl ester;

2,4 ,5-trifluoro-N-[4-(5-fluoro-2-trifluosromethyl-indolizin-3-yl)-phenylj-
benzamide;

2,4 ,5-trifluoro-N-[4-(6-methoxy-2-trif luoromethyl-indolizin-3-yl)-
phenyl]- benzamide;

2,4 5-trifluoro-N-[4-(5-methoxy-2-trif luoromethyl-indolizin-3-yl)-
phenyl}- benzamide;

N-[4-(5-Chloro-2,7-bis-trifluoromethwyl-indolizin-3-yl)-phenyl]- 2,4,5-
trifluoro-benzamide;

5-Methoxy-3-[4-(2,4,5-trifluoro-benz oylamino)-phenyl]-2-
trifluoromethyl-indolizine-6-carboxylic acid methyl ester;

2,4 ,5-trifluoro-N-[4-(8-methoxy-2-trif luoromethyl-indolizin-3-yl)-
phenyl]- benzamide;

5-Chloro-3-[4-(2,4,5-trifluoro-benzoyvlamino)-phenyl}-2-
trifluoromethyl- indolizine-7-carboxylic acid methyl ester;

2,4 5-trifluoro-N-[4-(7-methoxy-2-trif luoromethyl-indolizin-3-yl)-
phenyl]- benzamide;

2,6-difluoro-N-[4-(7-methoxy-2-triflueoromethyl-indolizin-3-yt)-
phenyl}- benzamide;

2,3-difluoro-N-[4-(7-methoxy-2-triflueromethyl-indolizin-3-yl)-
phenyl]- benzamide;

N-(2’,5’-dimethoxy-biphenyl-4-yl)-2,6&-difluoro-benzamide;

N-(2'-trifluoromethyl-5'-methyl-biphe2nyl-4-yl)-2,6-difluoro-
benzamide;

N-(2’,5'-bis-triflucromethyl-biphenyl- 4-yl)-2 6-difluoro-benzyl amine;

N-(2',5'-bis-trifluoromethyl-biphenyl- 4-yl)-2,6-difluoro-benzyl amine
HCI salt;

N-(2’-methoxy-5"-chloro-biphenyl-4-=yl)-2,6-difluoro-benzyl amine;

N-(2’-methoxy-5'-chloro-biphenyl-4-=yl)-2 6-difluoro-benzyl amine
HClI salt;
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N’,N’-diethyl-N-(2',5’-bis-trifluoromethyl bbiphenyl-4-yl) urea;

2,3-difluoro-N-[4-(2-trifluoro- methyl-indolizin-3-yl)-phenyl}-
benzamide;

4-methyl-N-[4-(2-methyl- indolizin-3-yl)-phenyl]- [1,2,3]thiadiazole 5-
carboxylic acid amide; and

pharmaceutically acceptable salts, solvates, clathrates, or prodrugs
thereof.

A compound represented by the following strusctural formula (Il):

<~

(Dn
(1)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, am optionally substituted
triazolyl, an optionally substituted pyridyl, or a n optionally substituted
indolizinyl;

Y, is an optionally substituted aryl or am optionally substituted
heteroaryl;

Ais -O-, -§(O)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N—oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-;

each Z is independently selected from the group consisting of an
optionally substituted alkyl, an optionally subsstituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substit uted heterocycly!, an

optionally substituted aryl, an optionally substituted heteroaryl, an

175
AMENDED SHEET



WO 2005/009539 PCT/US2004/023895

optionally substituted aralkyl, an optionally substituted heteraralkyl, a
haloalkyl, -C(O)NR4R;, -NR4C(O)Rs, haalo, -OR4, cyano, nitro, haloalkoxy,
-C(O)Rs, -NR{R;, -SR4, -C(O)ORs, -OC(O)Rs, -NR4C(O)NR4Ro,
-OC(O)NR Rz, -NR4C(Q)ORs, -S(0O),RR4, or -S(O)NRR2;

L is a linker selected from the greoup consisting of -NRCH2-, ;C(O)-,
—NR-C(0)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S5)-NR-;

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyi;

R; and R,, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyi, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally” substituted heteroaryl, an
optionally substituted aralkyl, or an opti-onally substituted heteraralkyl; or
Ry and R; taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryl;

R, and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally ssubstituted heterocyclyl, an
optionally substituted aryl, an optionally” substituted heteroaryl, an
optionally substituted aralkyl, or an opticonally substituted heteraralkyt;

n is an integer selected from 0-4 ; and

pis0, 1, or2,

provided that Y, is not a heteroa ryl that is further substituted with a
substituted or unsubstituted aryl or a susbstituted or unsubstituted
heteroaryl;

provided that when X is p-haloplenyl, p-nitrophenyl, p-
cyanophenyl, p-(methoxymethyl)phenyll, p-(benzamido)phenyl, a
substituted p-(benzamido)phenyl, or p-carboxyphenyl, Y is not a
substituted or unsubstituted phenyl, an unsubstituted furyl, a substituted or
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an unsubstituted thiophenyl, a substituted benzo[b]thiophenyi, an
unsubstituted thiazolyl, a substituted 7,8-dihydronaphthyl, a substituted
pyrazinyl, or a substituted or unsubstitute d pyridinyl;

provided that when X is m-nitrophenyl or m-(trifluoromethyl)phenyl,
Y, is not a substituted or unsubstituted phenyi;

provided that X is not a phenyl that is substituted in the ortho
position with ~S(O),NH>; and

provided that X is not a nitrophenyl when Y, is a substituted 1H-
pyrazolyl.

The compound of Claim 41, wherein the compound is represented by the
following structural formula:

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein:
Az is CH, CZ, N or N—O;

, Rs is an optionally substituted alkwl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted arallkyl, an optionally substituted
heteraralkyl,a haloalkyl, -C(O)NR;Rz, -N R4C(O)Rs, halo, -OR4, cyano,
nitro, haloalkoxy, -C(O)Rs, -NR Rz, -SRy, -C(O)ORs, -OC(O)R,
-NR4C(O)NR1R2, -OC(O)NR1R2, -NR4C(O)ORs, -S(O)pRy4, or
-S(0),NR{R3; and

m is 0 or an integer from 1 to 5.
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The compound of Claim 42, wherein Az is CH.
The compound of Claim 42, wherein L is -NHC(O)- or -NHCH.-.

The compound of Claim 44, wh erein Y4 is an optionally substituted phenyl,
an optionally substituted pyridyE, an optionally substituted thiophenyl,
[1.2,31thiadiazolyl, an optionallyr substituted isoxazolyl, 1H-pyrazolyl,
quinqlinyl, imidazolyl, or 2,3-dihydrobenzo[1,4]dioxine.

The compound of Claim 45, wheerein Y+ is an optionally substituted phenyl,
an optionally substituted pyridy’l, or an optionally substituted
[1,2,3]thiadiazolyl.

The compound of Claim 46, wherein the compound is represented by the

following structural formula:
R

7

Rs
X)

or a pharmaceutically aacceptable salt, solvate, clathrate, or prodrug
thereof, wherein:

R and R are each, inclependently, -H, -CF3, -CN, -C(O)CHj, -F,
-Cl, -OCHs;, -OCH,CHa, -C(O)OCH,CHj3, -SCH3, -NHCH3, or lower alkyl,
provided that at least one of R; or Rg is not —H.

A compound represented by the following structural formula:
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()

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituited phenyl, an optionally substituted
triazolyl, an optionally substitute=d pyridyl, or an optionally substituted
indolizinyl;

Y, is an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, or an optionally susbstituted heterocycly};

Ais -O-, -S(O)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-,

each Z is independently selected from the group consisting of an
optionally substituted alkyl, an Optionally substituted alkenyl, an optionally
substituted alkynyl, an optionalky substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an o ptionally substituted heteroaryl, an
optionally substituted aralkyl, am optionally substituted heteraralkyl,a
haloalkyl, -C(O)NR1R2, -NR4C(©O)Rs, halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NR¢Rz, -SR;, -C(O)OR4, -OC(O)R4, -NR4:C(O)NRiR2,
-OC(O)NRR2, -NR4C(O)ORs, -S(O)R4, or -S(O)pNR1R2;

L is a linker selected fromm the group consisting of -NRCH2-, -C(O)-,
—NR-C(0)-, -C(0)-NR-, C(8)-, —NR-C(S)-, -C(S)-NR-;

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycartwonyl,

R: and R;, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionallly substituted cycloalkyl, an optionally
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substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R1 and R; taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryl;

R, and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkyryl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substi-tuted aralkyl, or an optionatly substituted heteraralkyl;

nis 0 or a&an integer from 1 to 4; and

pis0,1, or2, .

provided that X is not a phenyl that is substituted in the ortho
position with —C N or —S(O);NH2;

provided that Y2 is not a 4,5-dihydroisoxazlyl that is further
substituted with a substituted or unsubstituted aryl or a substituted or
unsubstituted hesteroaryl; and

provided that Y3 is not a substituted cyclopentenyl.

A compound se-lected from the group consisting of:
3-Fluoro—N-(2'-trifluoromethyl- biphenyl-4-yl)-isonicotinamide;
3-F|uoro—N-(2'-methyl-biphenyl-4—yl)-isonicotinémide;
3-Fluoro—N-(3"-trifluoromethyl- biphenyl-4-yl)-isonicotinamide;
N-(2,2'-Bis-trifluoromethyl- biphenyl-4-yl)-2,3-difluoro- benzamide;
N-[4-(1,2-Dimethyl-but-1-enyl)-3-trifluoromethyl-phenyl}-2,3-

difluoro-

benzamide;
4'-(2,3-Drifluoro-benzoylamino)-biphenyl-2-carboxylic acid

dimethylamide;
N-(2'-Trifluoromethyl-biphenyl-4-yl)-nicotinamide;
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N-(2'-Trifluoromethyl-biphenyl-4-yl)-isonicotinamide;

Thiophene-2~carboxylic acid (2'-trifluoromethyl-biphenyl-4- yi)-
amide;

4-Fluoro-N-(2"trifluoromethyl- biphenyl-4-yl)-benzamide;

2,4-Dimethyl-thiazole-5- carboxylic acid (2'-triflucromethyl-biphenyl-
4- yl)-amide;

4-Trifluoromesthyl-N- (2'-trifluoromethyl-biphenyl-4- YI)-nicotinamide;

2-Methyl-5-trifluoromethyl- oxazole-4-carboxylic acid (2'-
trifluoromethyl-biph enyl- 4-yl)-amide;

2-Ethyl-5-methyl-2H-pyrazole-3-carboxylic acid (2-trifluoromethyi-
biphenyl-4- yl)-amide;

2,3-Difluoro—N-(2'- trifluoromethyl-biphenyl-4-yl)- benzamide;

2 5-Difluoro—N-(2'- trifluoromethyl-biphenyl-4-y!)- benzamide;

2,3-Difluoro—N-(3-fluoro-2'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

N-(2',5'-Bis-#rifluoromethyl- biphenyl-4-yl)-2,3-difluoro- benzamide;

-2,3-Difluoro—N-(2'-fluoro-5'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2,3-Difluoro—N-(4'-fluoro-2'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2,3-Difluoro—N-[4-(2- triflucromethyl-indolizin-3-yl)- phenyl]-
benzamide;

2,3-Difluoro -N-(2'-fluoro-6'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2,3-Difluoro -N-(2'-chloro-5'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

4-Methyl-[1 .2, 3]thiadiazole-5- carboxylic acid (2',5'-bis-
trifluoromethyl- bipphenyl-4-yl)-amide;

Pyridine-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-amide;
Pyrazine-2—carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-amide;
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4-Methyl-[ 1,2,3]thiadiazole-5- carboxylic acid (2'-chloro-5'-
trifluoromethyl-bi phenyl-4-yl)-amide;

N-(2',5'-Bi s-trifluoromethyl- biphenyl-4-yl)-2,5-difluoro- benzamide;

N-(2',5'-Diichloro-biphenyl-4-yl)-2,3-difluoro-benzamide;

N-(5'-Cya no-2"-methoxy- biphenyl-4-yl)-2,3-difluoro-benzamide;

N-(2',5-D imethoxy-biphenyl-4- yl)—2,3-diﬂuoro—ber;zamide;

N-[4-(3,5—Bis-trifluoromethyl- [1 ,2,4]triazol-4-yl)-phenyl]}-2,3-difluoro—
benzamide,

3-Methyl-thiophene-2-carboxylic acid-(4-(3,5-bis-trifluoromethyl-
[1,2,4]triazol-4-yi)-phenyl)-amide,;

N-[4-(3-trifluoromethyl-5-(thiophen-4-yl)-[1 ,2,4triazol-4-yl)-phenyl}-
2,3-difluoro-ben zamide;

N-[4-(3-trifluoromethyl-5-(thiophen-4-yl)-{1 ,2,4}triazol-4-yl)-phenyl]-
2,3-difluoro-berszamide; ,

N-[{4-(3-triflucromethyl-indolizin-3-yl)-phenyl}- 2,3-difluoro-
benzamide;

N-[4-(3-cyano-5-trifluoromethyl-pyrid-2-yl)-phenyl}-2,3-difluoro-
benzamide;

N-(2',5'-bis-triflucromethyi-biphenyl-4-yl)-2-methoxy-benzamide;

5-Methyll-isoxazol-3-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

1,3-Dimesthyl-1H-pyrazol-5-carboxylic acid (2',5-bis-trifluoromethyli-
biphenyl-4-yl)-amide;

[1,2,3]-T hiadiazole-4-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl-4-yl)-amide; -

Isoxazolle-5-carboxylic acid (2',5"-bis-trifluoromethyl-biphenyl-4-yl)—
amide;

3,5-dimethylisoxazole-4-carboxylic acid (2',5-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

N-(2-meethoxy-5'-chloro -biphenyl-4-yl)-2,3-difluoro-benzamide;

N-(2’,5'bis-trifluoromethyl-biphenyl-4-yl)-2-methoxybenzamide;
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N-(2'-methoxy-5'-methyl-biphenyl-4-yl)-2,3-difluorobenzamide;

N-(2’,5-dimethyl-bip henyl-4-yl)-2,3-difluorobenzamide;

3-methylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

N-(2,5-bis-triflucrornethyl-biphenyi-4-yl)-2-hydroxybenzamide;

N-(2’-methoxy-5"-acetyl- biphenyl-4-yl)-2,3-difluorobenzamide;

5-methylisoxazole-4--carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

N-(2’,4’,5-trimethyl- biphenyl-4-yl)-2,3-difluorobenzamide;

N-(2’,5™-bis-trifluorornethyl- biphenyl-4-yl)-2,3-dimethylbenzamide;

N-(2’,5'-bis-trifluorormethyl-biphenyl-4-yl)-2-methyl-3-
chlorobenzamide;

N-(2',5'-bis-trifluorornethyl- biphenyl-4-yl)-2-methyl-3-
fluorobenzamide;

N-(2’,5'-bis-trifluoromethyl-biphenyl-4-yl)-2-methyl-3-
methoxybenzamide;

4-methyl-[1,2,3]}-thiadiazole-5-carboxylic acid (2’,5’-dimethoxy-
biphenyl-4-yl)-amide;

N-(2',5-dimethoxy- biphenyl-4-yl)-2-methylbenzamide;

2-methyl-pyridine-3-carboxylic acid (2',5"-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

2,3-dihydro-benzo[1,4]dioxine-5-carboxylic acid (2',5"-bis-
trifluoromethyl-biphenyl-4-yl)-amide;

1-methyl-1H-imidazole-5-carboxylic acid (2’,5-bis- trifluoromethyl-
biphenyl- 4-yl)-amide;

3-methyl-pyridine-4 -carboxylic acid (2',5’-dimethoxy-biphenyl-4-yl)-
amide;

3-methyl-pyridine-4--carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2'-methoxy-5'-chlorobiphenyl-
4-yl)-amide;
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3-fluoro-pyridine-4-carboxylic acid (27 ,5'-dimethoxybiphenyl-4-yl)-
amide;

3-fluoro-pyridine-4-carboxylic acid (2”-methoxy-5-chlorobiphenyl-4-
yl)- amide;

3-fluoro-pyridine-4-carboxylic acid (2 *,5"-bis-trifluoromethylbiphenyl-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2'-methoxy-5'-methylbiphenyl-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2',5'-dimethylbiphenyl-4-yl)-
amide; .

4-methyl{1,2,3}-thiadiazole-5-carboxylic acid (2-methoxy-5'-
acetylbiphenyl-4-yl)-amide;

3-fluoro-pyridine-4-carboxylic acid (2'-difluoromethoxy-5'-
chlorobiphenyl-4-yl)-amide; '

4-methyl{1,2,3}-thiadiazole-5-carboxqylic acid {2'-(N,N-
dimethylamino)- 5'-trifluoromethoxybipheny|-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid {2'-chloro-5-
trifluoromethylbiphenyl-4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid €2'-methylsulfanyl-biphenyl-4-
yl)- amide;

3-methyl-pyridine-4-carboxylic acid €2'-ethyl-biphenyl-4-yl)}-amide;

3-methyl-pyridine-4-carboxylic acid {2'-isopropyl-biphenyl-4-yl)-
amide; ‘

N-{5-(2,5'-dimethoxyphenyl)-pyrid-2-yl}-2-methylbenzamide;

3-methyl-pyridine-4-carboxylic acid {2',5-diethylbiphenyl-4-yl)-
amide;

3-methyl-pyridine-4-carboxylic acid {2'-(N,N-dimethylamino)-5'-
methoxybiphenyl-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid {2'-(N-dimethylamino)- 5'-
carbethoxybiphenyl-4-yl}-amide;
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3-methyl-pyridine-4-carboxylic acid (2'-ethoxy-5'-chlorobiphenyi- 4-
yl)-amide;

N-(2'-dimethoxy-5'-chloro biphenyl—-4-yl)-2,6-difluorobenzamide;

N-(2"-methoxy-5'-chloro- biphenyl-4--yl)-2,4,5-trifluorobenzamide;

N-(2',5'-bis-trifluoromethyl biphenyl—4-yl)-2,6-difluorobenzamide;

N-(2’-chloro-5'-trifluoromethyl biphe=nyl-4-yl)-2,6-diflucrobenzamide;

N-(2',5'-dimethyl biphenyl-4-yl)-2,6—difluorobenzamide;

N-(2',5'-dichloro biphenyl-4-yl)-2,6-cdifluorobenzamide;

2,3-Difluoro-N-[4-(2-trifluoromethyi—indolizin-3-yl)-phenyl]-
benzamide;

2,5-Difluoro-N-{4-(2-trifluoromethyl—indolizin-3-yl)-phenyl]-
benzamide;

3,4-dimethoxy-N-[4-(2-trifluoromethyl-indolizin-3-yl)-phenyl]-
benzamide;

N-{4-(5-chloro-2-trifluoromethyl-ind«lizin-3-yl)-phenyl]-2,3-difluoro-
benzamide;

5-chloro-3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl ester;

3-[4-(2, 3-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl ester;

2,3-difluoro-N-[4-(6-methoxy-2-triflLioromethyl-indolizin-3-yl)-
phenyl}- benzamide,

N-{4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyi]-2,3-difluoro-
benzamide;

N-[4-(5-methoxy-2-trifluoromethyl-i ndolizin-3-yl)-phenyl}-2,3-
difluoro-benzamide;

N-[4-(5-Chloro-2,7-bis-triflucromethyl-indolizin-3-yl)-phenyl}-2,3-
difluoro-benzamide;

5-methoxy-3-[4-(2,3-difluoro-benzoylamino)-phenyl}-2-
trifluoromethyl- indolizine-6-carboxylic aci d methyl ester;
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2,3-difluoro-N-[4-(8-methoxy-2-triflucromethyl-indolizin-3-yi)-
phenyl]- benzamide;
5-Chloro-3-[4-(2,3-difluoro-benzoylaemino)-phenyl}-2-trifluoromethyl-
indolizine-7-carboxylic acid methyl ester;
5-Chloro-3-[4-(2,6-difluoro-benzoylaamino)-phenyl}-2-trifluoromethyl-
ndolizine-7-carboxylic acid methyl ester;
2,6-difluoro-N-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl}- benzamide;
5-Methoxy-3-[4-(2,6-difluoro-benzoylamino)-phenyi}-2-
trifluoromethyl- indolizine-6-carboxylic acidl methyl ester,
N-[4-(5-chloro-2,7-bis-triflucromethyl-indolizin-3-yl)-phenyl]- 2,6-
difluoro-benzamide;
N-[4-(5-methoxy-2-tn'ﬂuoromethyl-indolizin-3-yl)-pheriyl]—2,6-
difluoro- benzamide;
N-{4-(5-fluoro-2-trifluoromethyl-indoslizin-3-yl)-phenyl}-2,6-difluoro
benzamide; .
2,6-difluoro-N-[4-(6-methoxy-2-triflsoromethyl-indolizin-3-yl)-
phenyl}- benzamide;
3-[4-(2,6-difluoro-benzoylamino)-pheenyl}-2-trifluoromethyi-
indolizine-6- carboxylic acid methyl ester,
5-Chloro-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl ester;
N-[4-(5-Chloro-2-trifluoromethyl-ind olizin-3-yl)-phenyl]-2,6-difluoro-
benzamide; '
N-{4-(5-Chloro-2-trifluoromethyl-ind olizin-3-yl)-phenyl}-2,4,5-
trifluoro- benzamide;
5-Chloro-3-[4-(2,4,5-trifluoro-benzo ylamino)-phenyl}-2-
trifluoromethyl- indolizine-6-carboxylic acicd methyl ester;
3-[4-(2,4,5-trifluoro-benzoylamino)- phenyl}-2-trifluoromethyl-
indolizine-6- carboxylic acid methy! ester;
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2,4,5-trifluoro-N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-
benzamide;

2.4 5-trifluoro-N-{4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- bénzamide;

2.4 5-trifluoro-N-[4-(5-methoxyr-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;

N-[4-(5-Chloro-2,7-bis-triflucromethyl-indolizin-3-yl)-phenyl}-2,4,5-
trifluoro- benzamide;

5-Methoxy-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl}-2-
trifluoromethyl-indolizine-6-carboxylic acid methyl ester;

2,4 5-trifluoro-N-[4-(8-methoxwy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;

5-Chloro-3-{4-(2,4,5-trifluoro-bbenzoylamino)-phenyl}-2-
trifluoromethyl- indolizine-7-carboxyl ic acid methyl ester;

2,4,5-trifluoro-N-[4-(7-methoxcy-2-trifluoromethyl-indolizin-3-yi)-
phenyl}- benzamide;

2,6-difluoro-N-[4-(7-methoxy—2-trifluoromethyl-indolizin-3-yf)-
phenyl}- benzamide;

2,3-difluoro-N-[4-(7-methoxy—2-trifluoromethyl-indolizin-3-yl)-
phenyl}- benzamide;

N-(2',5'-dimethoxy-biphenyl-=-yl)-2,6-difluoro-benzamide;

N-(2'-trifluoromethyl-5'-methy/l-biphenyl-4-yl)-2,6-difluoro-
benzamide;

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difluoro-benzyl amine;

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difluoro-benzyl amine
HCI salt;

N-(2'-methoxy-5'-chloro-biphsenyl-4-yl)-2,6-difluoro-benzyl amine;

N-(2'-methoxy-5"-chloro-biphaenyl-4-yl)-2,6-difluoro-benzyl amine
HCI salt;

N’,N'-diethyl-N-(2',5"-bis-triflLuoromethyl biphenyl-4-yl) urea;

\

1877



50.

WO 2005/009539 PCT/US2004/023895

2,3-difluoro-N-{4-(2-trifluoro- mesthyl-indolizin-3-yl)-phenyl}-
benzamide;

4-methyl-N-[4-(2-methyl- indolizin-3-yl)-phenyl]- [1,2,3}thiadiazole 5-
carboxylic acid amide; and

pharmaceutically acceptable salts, solvates, clathrates, or prodrugs
thereof.

A compound represented by the followving structural formula:
(Z)n (R22)q

TN L
_/ \_/ \_/

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein:

Z, R3 and R, for each occurrence, are, independently, selected
from the group consisting of an optiorally substituted alkyl, an optionally
substituted alkenyl, an optionally subsstituted alkynyl, an optionally
substituted cycloalkyl, an optionally swbstituted cycloalkenyt, an optionally
substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl,a haloalkyl, -CC(O)NRRz, -NR4C(O)Rs, halo, -ORy,
cyano, nitro, haloalkoxy, -C(O)R4, -NRiRz, -SR;, -C(O)OR4, -OC(O)R,,
-NR4C(O)NR¢Rz, -OC(O)NRR;, -NR4C(O)ORs, -S(O)sR4, or
-S(O)pNR1R2;

L is a linker selected from the group consisting of -NRCH,-, -C(O)-,
—NR-C(O)-, -C(0)-NR-, C(8)-, -NR-C(S)-, -C(S)-NR~;

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

R1 and Rz, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
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substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyi, or an optionally substituted heteraralkyl; or
R; and R; taken together withs the nitrogen to which they are attached is
optionally substituted heteroc-ycly! or optionally substituted heteroaryl;

R, and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an osptionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl,

nis 0 or an integer fromm 1 to 4,

m and q are each inde=pendently, 0 or an integer from 1 to 5; and

pis0,1,0r2,

provided that when X &s p-halophenyl, p-nitrophenyl, p-
cyanophenyl, p-(methoxymethyl)phenyl, p-(benzamido)phenyl, a
substituted p-(benzamido)phenyl, or p-carboxyphenyl, Y is not a
substituted or unsubstituted phenyl, an unsubstituted furyl, a substituted or
an unsubstituted thiophenyl, a substituted benzo[blthiophenyl, an
unsubstituted thiazolyl, a subsstituted 7,8-dihydronaphthyl, a substituted
pyrazinyl, or a substituted or unsubstituted pyridinyl;

provided that when X is m-nitrophenyl or m-(trifluoromethyl)phenyl,
Yyis nota substituted or uns ubstituted phenyl; and

provided that X is not a phenyl that is substituted in the ortho
position with —S(O)2NH..

A compound represented by the following structural formula:
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(R13)s
V)

or a pharmaceutically acceptaxble salt, solvate, clathrate, or prodrug
thereof, wherein:

Y is NR4R2, an optionally subsstituted cycloalkyl, an optionalty
substituted cycloalkenyl, an optional ly substituted heterocyclyl, an
optionally substituted aryl or an optionally substituted heteroaryl;

L is a linker selected from the= group consisting of -NRCH,-, —C(O)-,
-NR-C(0)-, -C(0O)-NR-, C(S)-, -NR-&C(S)-, -C(S)-NR-;

R4 and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally sulostituted cycloalkyl, an optionally
substituted cycloalkenyl, an optional ly substituted heterocyclyl, an
optionally substituted aryl, an option-ally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
Rt and R2 taken together with the ni-trogen to which they are attached is
optionally substituted heterocyclyl or optionally substituted heteroaryl;

Z, Ry2 and Ry3, for each occu rrence, is, independently, an optionally
substituted alkyl, an optionally subst:ituted alkenyl, an optionally
substituted alkynyl, an optionally subostituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionallly substituted heterocyclyl, an
optionally substituted aryl, an option ally substituted heteroaryl, an
optionally substituted aralkyl, an optJonally substituted heteraralkyi,a
haloalkyl, -C(O)NR;R2, -NR4C(O)Res, halo, -ORy, cyano, nitro, haloalkoxy,
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-C(O)Rs, -NR¢R2, -SRs4, -C(O)OR,, -OC(O)Rs, -NR4C(O)NR1R2,
-OC(O)NR¢R;, -NR4C(O)ORs5, -S(O)oR4, or -S(O)sNR1Rz;

R4 and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl;

ris0,1or2;

n and s are each, independently, 0 or an integer from 1 to 4; and

pis0,1or2.

52. The compound of Claim 51, wrherein L is -NHC(O)- and Y is an optionally
substituted phenyl.

53. The compound of Claim 52, wherein the compound is represented by the
following structural formula:

B >-
L

‘(R15)t
(XIv)
or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein R4 and Rys are each, independently, -CF3, -OCHj, -F, -
Cl, or -C(O)OCHjs; and
tis0,1or2.
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54. The compound of Claim 53, wherein the compound is represented by the
following structural formula:

(Tg)q
| N\ v/ \ /7
L, )
(Rsk
(XV)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein:

Re, for each occurrence, is, indepe ndently, halo, lower alkyl, lower
haloalkyl, lower alkoxy, lower haloalkoxy, ©r hydroxyl; and

q is 0 or an integer from 1 to 5.

55. The compound of Claim 54, wherein the compound is represented by the
following structural formula:

Rig Ry7
Riq o
B v
N
W
(R15)t/
(XVh
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or a pharmaceutically acceptable salt, solvate, Clathrate, or prodrug
thereof, wherein Rss and Ry are each, independently, -F, or -OCHs.

56. . The compound of Claim 54, wherein the compound is represented by the
following structural formula:

Rig
R14 0)
Y v
N Ry7

(XVIT) |
or a pharmaceutically acceptable salt, solvate, -clathrate, or prodrug
thereof, wherein Ris and Ry7 are each, independently,. -F, or -OCHs.

57. A compound represented by the following structural formula:
(Raly ‘T’"
e
N . L—Y
: (Vi)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein:

Y is NR1Rj, an optionally substituted cycloalkyll, an optionally
substituted cycloalkenyl, an 6ptionally substituted heteerocyclyl, an
optionally substituted aryl or an optionally substituted heteroaryl;

Z and R;, for each occurrence, are, independe nily, selected from
the group consisting of an optionally substituted alkyl, an optionally
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su bstituted alkenyl, an optionally substituted alkynyl, an Optionally

sk bstituted cycloalkyl, an optionally substituted cycloalke-nyl, an optionally
susbstituted heterocyclyl, an optionally substituted aryl, arm optionally
susbstituted heteroaryl, an optionally substituted aralkyl, aan optionally
susbstituted heteraralkyl,a haloalkyl, -C(O)NR1R2, -NR4C( O)Rs, halo, -ORy,
cy*ano, nitro, haloalkoxy, -C(O)Rs, -NR4R2, -SRs, -C(O)ORs, -OC(O)Rs,
-NER4;C(O)NR1R2, -OC(O)NR Rz, -NR4C(O)ORs, -S(O)n-Rs, Or
-S(0)NR1R2; .

L is a linker selected from the group consisting of -NRCHz-, -C(O)-,
—MNR-C(0)-, -C(0O)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-;

each R is independently selected from -H, an alkyl, acetyl, tert-
buitoxycarbonyl, benzyloxycarbonyt;

R; and R, for each occurrence are, independentlly, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an opstionally
suibstituted alkynyl, an optionally substituted cycloalkyl, @an optionally
suibstituted cycloalkenyl, an optionally substituted heterocyclyl, an
opptionally substituted aryl, an optionally substituted hete=roaryl, an
opptionally substituted aralkyl, or an optionally substitutect heteraralkyl; or
R+ and R; taken together with the nitrogen to which theyr are attached is
optionally substituted heterocyclyl or optionally substitut-ed heteroaryl;

Rs and Rs for each occurrence is, independently, H, an optionally
swibstituted alkyl, an optionally substituted alkenyl, an optionally
s-ubstituted alkynyl, an optionally substituted cycloalkyl, an optionally
s ubstituted cycloalkenyl, an optionally substituted heterocyclyl, an
o-ptionally substituted aryl, an optionally substituted hetesroaryl, an
osptionally substituted aralkyl, or an optionally substituteed heteraralkyl;

ﬁ is an integer selected from 0-4;

pis 0, 1, or2; and

uis0,1,or2
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58. A pharmaceutical composition, comprising a pharmaceautically acceptable
carrier and one or more compounds represented by the2 following

structural formula:
A

XKIT\

(Dn
()

or a pharmaceutically acceptable salt, sblvate, clathrate, or prodrug
thereof wherein: _

X is an optionally substituted phenyl, én optiona lly substituted
triazolyl, an optionally substituted pyridyl, or an optionaally substituted
indolizinyl; ’

Y, is an optionally substituted aryl or an optiona lly substituted '
heteroaryl;

Ais -O-, -§(O)y-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of —-N=CH-, -N=CZ-,
-CH=N-, or -CZ=N-,

each Z is independently selected from the group consisting of an
optionally substituted alkyl, an optionally substituted al kenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted hete=rocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl, a
haloalkyl, -C(O)NR1R2, -NR4C(O)Rs, halo, -OR4, cyano, nitro, haloalkoxy,
-C(O)R4, -NR4Rz, -SRy, -C(O)OR4, -OC(O)Rs, -NRaC(O)NRR,, |
-OC(O)NR1R2, -NR4C(O)ORs, -S(O)Rs, or -S(O),NRRy;

L is a linker selected from the group consisting of -NRCH.-, ~C(QO)-,
—NR-C(0)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-~;

each R is independently selected from -H, an a lkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;
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R and Ry, for each occurrence are, ind*ependently, H, an optionally
substituted alkyl, an optionally substituted alkexnyl, an optionally
substituted alkynyl, an optionally substituted cwycloalkyl, an optionally
substituted cycloalkenyl, an optionally substitusted heterocyclyl, an
optionally substituted aryl, an optionally substi-tuted heteroaryl, an
optionally substituted aralkyl, or an optionally ssubstituted heteraralkyl; or
R4 and R; taken together with the nitrogen to \which they are attached is
optionally substituted heterocyclyl or optionallyy substituted heteroaryl;

Rs and Rs for each occurrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkeanyl, an optionally
substituted alkynyl, an optionaily substituted c-ycloalkyl, an optionally
substituted cycloalkenyl, an optionally substitiated heterocyclyl, an
optionally substituted aryl, an optionally subst&tuted heteroaryl, an
optionally substituted aralkyl, or an optionally ssubstituted heteraralkyl;

n is an integer selected from 0-4; and

pis0,1,o0r2,

provided that Y is not a heteroaryl thak is further substituted with a
substituted or unsubstituted aryl or a substitut<ed or unsubstituted
heteroaryl;

provided that when X is p-halophenyl, p-nitrophenyl, p-
cyanophenyl, p-(methoxymethyl)phenyl, p-(be=nzamido)phenyl, a
substituted p-(benzamido)phenyl, or p-carboxyphenyl, Y is not a
substituted or unsubstituted phenyl, an unsub:stituted furyl, a substituted or
an unsubstituted thiophenyl, a substituted berzo[bjthiophenyl, an
unsubstituted thiazolyl, a substituted 7,8-dihycdronaphthyl, a substituted
pyrazinyl, or a substituted or unsubstituted py ridinyl;

provided that when X is m-nitrophenyl «or m-(trifluoromethyl)phenyl,
Y, is not a substituted or unsubstituted pheny#H;

provided that X is not a phenyl that is ssubstituted in the ortho
position with —S(O)2NH;; and
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provided that X is not a nitrophenyl wien Y4 is a substituted 1H-
pyrazolyl.
59.  The pharmaceutical composition of Claim 58, wherein the compound is
represented by the following structural formuila:

(Dn

(VIll)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein:

Azis CH, CZ, N or N—O;

Rs is an optionally substituted alkyl, zn optionally substituted
alkenyl, an optionally substituted alkynyl, are optionally substituted
cycloalkyl, an optionally substituted cycloallcenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted
heteraralkyl,a haloalkyl, -C(O)NR1R2, -NR4C(O)Rs, halo, -OR4, cyano,
nitro, haloalkoxy, -C(O)Rs, -NRiR2, -SR4, -C(O)OR4, -OC(O)Rs,
-NR4C(O)NR{Rz, -OC(O)NRsRz, -NR4C(ODORs, -S(O)sR4, or
-S(0)pNR1R2; and

m is O or an integer from 1 to 5.

60. The pharmaceutical composition of Claim 59, wherein Az is CH.

61. The pharmaceutical composition of Claim 59, wherein L is -NHC(O)- or —
NHCH2-.

62. The pharmaceutical composition of Claim &1, wherein Y4 is an optionally
substituted phenyl, an optionally substituted pyridyl, an optionally
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63.

64.

65.

substituted thiophenyl, [1,2,3]thiadiazoly/l, an optionally substituted
isoxazolyl, 1H-pyrazolyl, quinolinyl, imidlazolyl, or 2,3-
dihydrobenzo[1,4]dioxine.

The pharmaceutical composition of Claiim 62, wherein Y4 is an optionally
substituted phenyl, an optionally substituted pyridyl, or an optionally
substituted [1,2,3]thiadiazolyl.

The pharmaceutical composition of Cla im 63, wherein the compound is

represented by the following structural formula:
R

7

Rg

X)
or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein:
Rz and Rg are each, independently, -H, -CF3, -CN, -C(O)CHs, -F,
-Cl, -OCHaj, -OCH,CHj, -C(O)OCH.CHl3, ~-SCHa, -NHCH3, or lower alkyl,
provided that at least one of Ry or Rg is not —H.

A pharmaceutical composition, comprissing a pharmaceutically acceptable
carrier and one or more compounds re=presented by the following

structural formula;
A

O
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof wherein:

X is an optionally substituted phenyl, an optionally substituted
triazolyl, an optionally substituted pyridyl, or- an optionally substituted
indolizinyt;

Y. is an optionally substituted cycloa lkyl, an optionally substituted
cycloalkenyl, or an optionally substituted heaterocyclyl;

Ais -O-, -§(0)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-,
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-,
~CH=N-, or -CZ=N-;

each Z is independently selected fro-m the group consisting of an
optionally substituted alky!, an optionally siabstituted alkenyl, an optionally
substituted alkynyl, an optionally substitute d cycloalkyl, an optionaily
substituted cycloalkenyl, an optionally subsstituted heterocyclyl, an
optionally substituted aryl, an optionally sulbstituted heteroaryl, an
optionally substituted aralkyl, an optionaily substituted heteraralkyl,a
haloalkyl, -C(O)NR4R;, -NR4;C(O)Rs, halo, -~ORy, cyano, nitro, haloalkoxy,
-C(O)Rs, -NR4R;, -SRs, ~C(O)OR4, -OC( O)R4, -NR4C(O)NRiR,,
-OC(O)NR1Rz, -NR4C(O)ORs, -S(O)sR4, Or -S(O)pNR1R;;

L is a linker selected from the groupe consisting of -NRCH2-, —-C(O)-,
~NR-C(0)-, -C(O)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR~;

each R is independently selected freom -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl!;

R4 and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituteed cycloalky!, an optionally
substituted cycloalkenyl, an optionally sub stituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R1 and R; taken together with the nitroger to which they are attached is
optionally substituted heterocyclyl or optio-nalily substituted heteroaryl;
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R, and R; for each occurwence is, independently, H, an optionally
substituted alkyl, an optionally s ubstituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or- an optionally substituted heteraralkyl;

nis 0 or an integer from 1 to 4; and

pis0, 1, 0r2,

provided that X is not a phenyl that is substituted in the ortho
position with —~CN or —S(O)2NH=;

provided that Y2 is nota 4,5-dihydroisoxazlyl that is further
substituted with a substituted o r unsubstituted aryl or a substituted or
unsubstituted heteroaryl; and

provided that Y» is not a substituted cyclopentenyl.

A pharmaceutical composition, comprising a pharmaceutically acceptable
carrier and one or more compounds selected from the group consisting of:
3-Fluoro-N-(2'-trifluoromethyl- biphenyl-4-yi)-isonicotinamide;

3-Fluoro-N-(2-methyl-biphenyl-4-yl)-isonicotinamide;
3-Fluoro-N-(3*-trifluoromethyl- biphenyl-4-yl)-isonicotinamide;
N-(2,2'-Bis-triflucromethyl- biphenyl-4-yl)-2,3-diflucro- benzamide;
N-[4-(1 2-Dimethyl-but--1-enyl)-3-trifluoromethyl-phenyl(]-2,3-
difluoro-
benzamide;
4'-(2,3—Diﬂuoro-benzoylamino)-biphenyl-2-carboxylic acid
dimethylamide;
N-(2'-Trifluoromethyl-bi phenyl-4-yl)-nicotinamide;
N-(2'-Triﬂuoromethyl-biphenyl-4~yl)-isonicotinamide;
Thiophene-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-
amide;
4-Fluoro-N-(2'-trifluorormethyl- biphenyl-4-yl)-benzamide;
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2 4-Dimethyl-thiazole-5- carboxylic acid (2'-triﬂuoromethyl-biphenyl-
4- yl)-amide;

4-Trifluoromethyl-N- (2‘-tnﬂuoroznethyl-blphenyl—4- yl)-nicotinamide;

2-Methyl-5-trifluoromethyl- oxaz ole-4-carboxylic acid (2'-

trifluoromethyl-biphenyl- 4-yl)-amide;

2-Ethyl- 5-rnethy|-2H-pyrazo|e-3—carboxyl|c acid (2'-trifluoromethyl-
biphenyl-4- yl)-amide;

2,3-Difluoro-N-(2'- tnﬂuoromethvl—blphenyl—4-yl)- benzamide;

2,5-Difluoro-N-(2'- trifluorometixyl- -bipheny!-4-yl)- benzamide;

2,3-Difluoro-N-(3-fluoro-2'- trifiusoromethyl-biphenyl-4-yl)-
benzamide;

N-(2',5"-Bis-trifluoromethyl- bipkenyl-4-yl)-2,3-difluoro- benzamide;

2,3-Difluoro-N-(2'-fluoro-5'- trifluoromethyl-biphenyl-4-yl)-
benzamide;

2,3-Difluoro-N-(4'-fluoro-2'- trifl uoromethyl- blphenyl-4-yl)-
benzamide;

2,3-Difluoro-N-[4-(2- trifluorom ethyl-indolizin-3-yl)- phenyi]-
benzamide,

2,3-Difluoro-N-(2'-fluoro-6'- trif luoromethyi-biphenyl-4-yl)-
benzamide;

2, 3-Difluoro-N~(2'-chloro-5'- tri-fluoromethyl-biphenyl-4-yl)-
benzamide;

4-Methyl-[1,2,3]thiadiazole-5- carboxylic acid (2',5'-bis-
trifluoromethyl- biphenyl-4-yl)-amide

Pyridine-2-carboxylic acid (2'--trifiuoromethyl-biphenyl-4- yl)-amide;

Pyrazine-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-amide;

4-Methyl-{1,2,3]thiadiazole-5- carboxylic acid (2'-chloro-5'-
trifluoromethyl-biphenyl-4-yl)-amide;

N-(2',5"-Bis-trifluoromethyl- bisphenyl-4-yi)-2,5-difluoro- benzamide;

N-(2',5'-Dichloro-biphenyl-4-y'|)-2,3-diﬂuoro—benzamide;

N-(5'-Cyano-2'-methoxy- biphenyl-4-yl)-2,3-diﬂuoro-benzamide;
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N-(2' 5'-Dimethoxy-biphenyl-4- y|)-2,3-diﬂuoro—benzamide;

N-{4-(3,5-Bis-trifluor-omethyl- I\ ,2,4]triazo|-4-yl)—pheny|]—2,3-diﬂuoro-
benzamide;

3- Methyl-thiophene—2-carboxylic acid-(4-(3,5-bis-triﬂuoromethyl—
[1,2,4}triazol-4-yl)-phenyl)—amide;

-[4-(3-tnﬂuoromethyl—5-(thlophen-4-y|) -[1,2 4]tnazo|-4-y|) -phenyl}-

2,3-difluoro-benzamide;

N-[4-(3-triﬂuoromethyl-5-(thiophen-4~yl)-[1 ,2,4]triazol-4-yl)-phenyl}-
2,3-difluoro-benzamide;

N-[4-(3-triﬂuoromethyl-indolizin—3-y|)-phenyl]— 2,3-difluoro-
benzamide;

N-[4-(3-cyano-5-triiluoromethyl-pyrid-?.—yI)—phenyl]-2,3-diﬂuoro-
benzamide;

N-(2', 5’-b|s-tr|ﬂuoromethyl—b|phenyI-4—yI)-2—methoxy-benzam|de

5-Methyl-isoxazol-3-carboxylic acid (2',5"-bis-trifluoromethyl-
biphenyi- 4-yl)-amide;

1,3-Dimethyl-1H-p-yrazol-5-carboxylic acid (2',5"-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

1,2 ,3}-Thiadiazole-4-carboxylic acid (2',5"-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

Isoxazole-5-carbo xylic acid (2', 5"-bis-trifluoromethyl- blphenyl-4-y|)-
amide;

3,5-dimethylisoxa=ole-4-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

N-(2’-methoxy-5’-chloro -biphenyl-4-yl)-2,3-difluoro-benzamide;

N-(2',5'-bis-triﬂuol'omethyl-biphenyl—4—yl)—2-methoxybenzamide;

N-(2’-méthoxy-5’— methyl-biphenyl-4-yl)-2,3-difluorobenzamide;

N-(2',5'-dimethyl-biphenyl-4-yl)—2,3-d‘rﬂuorobenzamide;

3-methylisoxazole4-carboxylic acid (2',5"-bis-trifluoromethyl-
biphenyl-4-yl)-amide;

N-(2',5"-bis-trifluo romethyl-biphenyl-4-yl)-2-hydroxybenzamide;
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N-(2-methoxy-5"-acety’|- biphenyl—4-y|)—2,3—diﬂuorobenzamide;
5-methylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl-

biphenyl-4-yl)-amide;

N-(2' 4',5’-trimethyl- bi phenyl~4-yl)-2,3—diﬂuorobenzamide;

N-(2’,5’-bis-triﬂuoromethyl-' biphenyl-4-y})-2,3-d imethylbenzamide;

N-(2’,5’-bis-tn’ﬂuoromethyl—biphenyl-4-y|)-2-methyl—3-
chlorobenzamide;

N-(2',5-bis-triflucromesthyl- biphenyl-4-yl)-2-methy}-3-
fluorobenzamide;

N-(2‘,5’-bis—triﬂuoromethyl—biphenyl-4-y|)-2-methyl-3-
methoxybenzamide;

4-methyH[1,2,3}-thiadliazole-5-carboxylic acid (2',5’-dimethoxy-
biphenyl-4-yl)-amide;

N-(2’,5’-dimethoxy- biphenyl-4-yl)-2-methylbenzamide;

2-methyl-pyridine-3-carboxylic acid (2',5'-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

2,3-dihydro-benzo[1 . 4]dioxine-5-carboxylic acid (2',5"-bis-
trifluoromethyl-biphenyl-4-y1)-amide;

1-methyl-1H-imidazole-5-carboxylic acid (2’,5'-bis- trifluoromethyl-
biphenyl- 4-yl)-amide;

3-methyl-pyridine-4—carboxylic acid (2',5-dimethoxy-biphenyl-4-yl)-
amide;

3-methyl-pyridine-4—carboxylic acid (2',5°-bis-trifluoromethyl-
biphenyl- 4-yl)-amide;

3-methyl-pyridine-4—carboxylic acid (2'-methoxy-5’-chlorobiphenyl-
4-yl)-amide;

3.-fluoro-pyridine-4-ecarboxylic acid (2',5'-dimethoxybiphenyl-4-yl)-
amide;

3-fluoro-pyridine-4-«<arboxylic acid (2'-methoxy-5"-chlorobiphenyl-4-
yl)- amide;
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3-fluoro-pyridine—4-carboxylic acid (2',5'-bis-trifluoromethylbiphenyt-
4-yl)-amide;

3-methyl-pyridine-4-carboxylic acid (2'-methoxy-5'-methylbiphenyl-
4-yl)-amide;

3-methyl-pyridin e-4-carboxylic acid (2',5'-dimethylbiphenyl-4-y1)-
amide;

4-methyl-[1,2,3] -thiadiazole-5-carboxylic acid (2'-methoxy-5'-
acetylbiphenyl-4-yl)-annide;

_ 3-fluoro-pyridine-4-carboxylic acid (2-difluoromethoxy-5'-

chlorobiphenyl-4-yl)-armide;

4-methyl{1,2,3}-thiadiazole-5-carboxylic acid {2’-(N,N-
dimethylamino)- 5'-triffuoromethoxybiphenyl-4-yl}-amide;

3-methyl-pyridine-4-carboxylic acid (2'-chloro-5'-
trifluoromethylbiphenyl-4-yl)-amide;

3-methyl-pyridime-4-carboxylic acid (2-methylsulfanyl-biphenyl-4-
yl)- amide;

3-methyl-pyridi ne-4-carboxylic acid (2-ethyl-biphenyl-4-yl)-amide;

3-methyl-pyridi ne-4-carboxylic acid (2’-isopropyl-biphenyl-4-yl)-
amide; |
N—{5-(2',5’-dimethoxyphenyl)-pyrid-2-yl}-2-methylbenzamide;
3-methyl-pyrid ine-4-cafboxylic acid (2',5'-diethylbiphenyl-4-yl)-
amide; ’

3-methyl-pyridiine-4-carboxylic acid {2’-(N,N-dimethylamino)-5'-
methoxybiphenyl-4-yl}-amide;

3-methyl-pyrid ine-4-carboxylic acid {2'-(N-dimethylamino)- 5'-
carbethoxybiphenyl-4-yl}-amide;

3-methyl-pyrid ine-4-carboxylic acid (2’-ethoxy-5'-chlorobiphenyl- 4-
yl)-amide;

N-(2’-dimethoxy-5'-chloro biphenyl-4-yl)-2,6-difluorobenzamide;

N-(2'-methoxy-5’-chloro- biphenyl-4-yl)-2,4,5-trifluorobenzamide;

N-(2',5'-bis-trifluoromethyl biphenyl-4-yl)-2,6-difluorobenzamide;
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N-(2’-chioro-5'-trifluoromethy! biphenyl-4-yl)-2,6-difluorobenzamide;
N-(2,5-dimethyl biphenyl-4-yl)-2 ,6-difluorobenzamide;
N-(2',5'-dichloro biphenyl-4-y!)-2, 6-difluorobenzamide;
2,3-Diﬂuoro—N-[4-(2—triﬂuoromethyl-indolizin—3-yl)—pheny|]—
benzamide; '
2,5-Diﬂuoro—N-[4—(2-triﬂuoromethyl-indolizin-3-yl)—phenyl]-
benzamide;
3,4-dimethoxy-N-[4—(2-triquoromethyl-indolizin-3-yl)-phenyl}-
benzamide;
N-[4-(5-chIoro-2-triﬂuoromethyl-indolizin-3-yl)—pheny|]—2,3-diﬂuoro—
benzamide;
5—ch|oro—3—[4-(2,3-diﬂuoro-benzoylamino)-phenyl]-z-triﬂuoromethyl—
indolizine-6-carboxylic acid methyl ester;
3-[4-(2,3-diﬂuoro-benzoylamino)-phenyl]-2-tr'rﬂuoromethyl-
indolizine-8-carboxylic acid methyl ester;
2,3-difluoro-N-[4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;,
N-[4-(5-ﬂuoro-2-triﬂuoromethyl—indolizin-3-y|)-phenyl]-2,3-diﬂuoro-
benzamide; '
N-[4—(5-methoxy-2-triﬂuoromethyl-indolizin-3—y|)-phenyl]-2,3~
difluoro-benzamide;
N-[4-(5-ChIoro-2,7-bis-triﬂuoromethyl-indolizin-3-yl)-phenyl]-2,3-
difluoro-benzamide;
5-methoxy-3-[4-(2,3-difluoro-benzoylamino)-phenyl}-2-
trifluoromethyl- indolizine-8-carboxylic acid methyl ester;
2, 3-difluoro-N-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)-
phenyl]- benzamide;
5-Chloro-3-[4-(2,3-difluoro-benzoylamino)-phenyl}-2-trifluoromethyl-
indolizine-7-carboxylic acid methyl ester;
5-Chloro-3-[4-(2,6-difluoro-ben zoylamino)-phenyl}-2-trifluoromethyl-
ndolizine-7-carboxylic acid methyl ester;
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2 6-diﬂuoro—N-[4-(8-methoxy—2—triﬂuoromethyl-iridoIizin—3-y|)-
phenyl}- benzamide;

5-Methoxy-3-[4-(2, 6—d|ﬂuoro-benzoylam|no)—pheny|]-2-
trifluoromethyl- indolizine-8-carboxylic acid methyl ester;

—[4—(5-chloro—2,7—bis-tﬁf|uoromethyl-indolizin-S-yl)-phenyl]- 2,6-

difluoro-benzamide;

N- [4—(5-methoxy-2-tnﬂuoromethyl-lndollzln-3-yl)-phenyl]~2 6-
difluoro- benzamide;

N-[4-(5-ﬂuoro-2-triﬂuoromethyl-indolizin-3—Y|)-phenyl]-2,6-diﬂuoro
benzamide;

2 6-difluoro-N-{4-(6-methoxy-2-triflucromethyl-& ndolizin-3-yl)-
phenyl]- benzamide; '

3—[4—(2,6-d'rﬂuoro-benzoylamino)-phenyl]—z-triﬂuoromethyl-
indolizihe-G- carboxylic acid methyl ester;

5-Chloro-3-[4-(2,6-diflucro-benzoylamino)-phe nyl}-2-trifluoromethyl-
indolizine-6-carboxylic acid methyl ester;

N-{4-(5-Chioro-2-trifiluoromethyl-indolizin-3-yl)—phenyl}-2,6-difluoro-
benzamide; '

N-[4-(5-Ch!oro-z-ﬁ'iﬂuoromethyl-indolizin-3-y|)—phenyl]-2,4,5-
trifluoro- benzamide; '

5-Chloro-3-[4-(2,4,5-trifluoro-benzoylamino)-p henyl]-2-
trifluoromethyl- indolizine-6-carboxylic acid methyl esster;

3-[4—(2,4,5-triﬂuoro-benzoylamino)-phenyl]—2—triﬂuoromethyl-
indolizine-6- carboxylic acid methy! ester;

2,4,5-triﬂuoro-N-[4-(5-ﬂuoro-2-triﬂuoromethyl-indolizin-3-yl)-phenyl]—
benzamide;

2,4,5-triﬂuoro—N-[4-(6-methoxy-2-triﬂuoromethyl-indolizin-3—yl)-
phenyl}- benzamide;

2,4 5-trifluoro-N-[4-(5-methoxy-2-trifluoromethyk-indolizin-3-yl)-
phenyl}- benzamide;
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. N-[4-(5—Chloro-2,7-bis-triﬂuoromeﬂ1yl—indoli:zin-3-yl)-phenyl]-2,4,5-

trifluoro- benzamide;

5—Methoxy—3-[4-(2,4,5-triﬂuoro—benzoylamino)-phenyl]—2-
trifluoromethyl-indolizine-6-carboxylic acid methyl ester;

2,4,5—triﬂuoro—N-[4-(8-methoxy-2—tn‘ﬂuoromethyl-indolizin-3—yl)-
phenyl}- benzamide;

5-Chioro-3-[4-(2,4,5 -trifluoro-benzoylaminoe)-phenyl}-2-
trifluoromethyl- indolizine-7-carboxylic acid methy | ester;

2,4, 5-trifluoro-N-{4~(7-methoxy-2-trifluoroms ethyl—nndollzm-3-yl)-
phenyl}- benzamide;

2,6-difluoro-N-[4-(7-methoxy-2-trifluoromet-hyl-indolizin-3-yi)-
phenyi}- benzamide;

2.3—diﬂuoro—N-[4-(7-methoxy-2-triﬂuoromethyl-indolizin-3-y|)-
phenyl]- benzamide;

N-(2',5’—dimethoxy—biphenyl-4—yl)—2,6-diﬂuoro—benzamide;

N-(2’-triﬂuoromethy|-5’-methyl-biphenyl-4-yl)—2.6—diﬂuoro-
benzamide;

N-(2’,5’-bis-triﬂuoromethy|—biphenyl—4-yl)-2,6-dif|uoro-benzy| amine;

N—(2’,5’-bis-triﬂuoromethyl—biphenyl—4-yl)—2,6-difluoro-benzyl amine
HCI salt;

N-(2’-methoxy-5’-chIoro-biphenyl—4-yl)-2,S-diﬂuoro-benzyl amine;

N-(2'-methoxy-5’-chloro—biphenyl-4—yl)-2,S—diﬂuoro-benzyl amine
HCI salt;

N’,N'-diethyl-N-(2',5"-bis-trifluoromethyl bigohenyl-4-yl) urea;

2,3-difluoro-N-[4-(2-trifluoro- methyl-indolizin-3-yl)-phenyl}-
benzamide;

4-methyl-N-{4-(2-methyl- indolizin-3-yl)-phenyl}- [1 ,2,3]thiadiazole 5-
carboxylic acid amide; and

pharmaceutically acceptable salts, solvatees, clathrates, or prodrugs
thereof.
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A pharmaceutical composition, comprising a pharsmaceutically acceptable
carrier and one or more compounds represented by the following
structural formula:

(Dn v (R22)q

(Ra)m~ i _‘l_
la L

__\ \_/ \__/

v)

or a pharmaceutically acceptable salt, solwate, clathrate, or prodrug

thereof, wherein:

Z, R and Rz, for each occurrence, are, irmdependently, selected
from the group consisting of an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alky"nyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl,a haloalkyl, -C(O)NR1Rz2., -NR4C(O)Rs, halo, -OR4,
cyano, nitro, haloalkoxy, -C(O)Ra, -NR4 R,, -SR,4, -C(O)OR4, -OC(O)Rs,
-NR,C(O)NR{Rz, -OC(O)NR1R2, -NR4C(O)ORs, -S(O)R4, or
-S(O)NR1Rz;

L is a linker selected from the group cons isting of —NRCH_z-, —C(0)-,
—NR-C(O)-, -C(0)-NR-, C(S)-, —-NR-C(S)-, -C(S)-NR~;

each R is independently selected from -Hl, an alkyl, acetyl, tert-
butoxycarbdnyl, benzyloxycarbonyl,

R, and R, for each occurrence are, indegoendently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycCloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substitusted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
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R, and R; taken together with the nitrogen to which they are attached is
optionally substituted heterocyclyl or optiona.lly substituted heteroaryl;

R, and R; for each occurrence is, indeependently, H, an optionally
substituted alkyl, an optionally substituted al kenyl, an optionally 5
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally subst jtuted heterocyclyl, an
optionally substituted aryl, an optionally subsstituted heteroaryl, an
optionally substituted aralkyl, or an optionailly substituted heteraralky};

nis 0 or an integer from 1 to 4;

m and q are each independently, 0 osr an integer from 1 to 5; and

pis0,1,0r2,

provided that when X is p-halopheny~|, p-nitrophenyl, p-
cyanophenyl, p-(methoxymethyl)phenyl, p-Cbenzamido)phenyl, a
substituted p-(benzamido)phenyl, or p-carbeoxyphenyl, Y is not a
substituted or unsubstituted phenyl, an uns-ubstituted furyl, a substituted or
an unsubstituted thiophenyl, a substituted benzo[b]thiophenyl, an
unsubstituted thiazolyl, a substituted 7,8-di hydronaphthyl, a substituted
pyrazinyl, or a substituted or unsubstituted pyridinyl;

provided that when X is m-nitropheryl or m-(trifluoromethyl)phenyl,
Y, is not a substituted or unsubstituted phenyl; and

provided that X is not a phenyl that Is substituted in the ortho
position with —S(0)2NH>.

A phammaceutical composition, comprisings a pharmaceutically acceptable
carrier and one or more compound represeented by the following structural
formula:

209



WO 2005/009539 PCT/US2004/023895

(R3)s
V)

or a pharmaceutically acceptable saltt, solvate, clathrate, or prodrug
thereof, wherein:

Y is NR¢R;, an optionally substituted cycloalkyl, an optionally
substituted cycioalkenyl, an optionally subs-tituted heterocyclyl, an
optionally substituted aryl or an optionally s ubstituted heteroaryl;

L is a linker selected from the group consisting of -NRCHz-, —C(O)-,
~NR-C(O)-, -C(O)-NR-, C(S)-, -NR-C(S)-, —C(S)-NR-; '

R; and R,, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substitute=d cycloalkyl, an optionally
substituted cycloalkenyl, an optionally subsstituted heterocyclyl, an
optionally substituted aryl, an optionally su bstituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R4 and R; taken together with the nitrogers to which they are attached is
optionally substituted heterocycly! or optiomally substituted heteroaryl;

Z, Ry> and Ry3, for each occurrences, is, independently, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally subastituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionallwy substituted heteraralkyl,a
haloalky!, -C(O)NRRz, -NR4C(O)Rs, hal o, -ORy4, cyano, nitro, haloalkoxy,
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-C(O)Rs, -NR¢R3, -SRa, -C(O)OR, -OC(O)R4, -NR4C(O)NR; Rz,
_OC(O)NRRz, -NR4C(O)ORs, -S(O)R4, or -S(O)NR1Rz;

R4 and Rs for each occusrrence is, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionaBly substituted cycloalkyl, an optionally -
substituted cycloalkenyl, an opetionally substituted heterocycwl, an
optionally substituted aryl, an optionally substituted heteroaryl, an ,
optionally substituted aralkyl, oran optionally substituted heteraralkyl;
ris0,1o0r2
n and s are each, independently, 0 or an integer from 1to 4, and
pis0,1o0r2.

69. The pharmaceutical compositiion of Claim 68, wherein L is -NHC(O)- and
Y is an optionally substituted phenyl.

70.  The pharmaceutical composition of Claim 69, wherein the compound is
represented by the following sstructural formula:

(XIV)
or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein Rys and R4s are each, independently, -CF3, -OCHs, -F, -
Cl, or -C(O)OCHj3; and
tis0,1or2.
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71.  The pharmmaceutical composition of Claim 7°0, wherein the compound is
represented by the following structural formeula:

(XV)
or a pharmaceutically acceptable sa_lt, solvate, clathrate, or prodrug
thereof, wherein:

Ro, for each occurrence, is, indeperdently, halo, lower alkyl, lower
haloalkyl, lower alkoxy, lower haloalkoxy, or hydroxyl; and
q is 0 or an integer from 1 to 5.

72. The pharmaceutical composition of Claim 7 1, wherein the compound is
represented by the following structural formula:

R1g Ri7
R14 Q
B &
N
W
(R15)l/
(Xvi)
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‘ : or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein R1¢ and Ry7 are each, independently, -F, or -OCHas.

73. The pharmaceutical composition of Claim 71, wherein the compound is

represented by the following structural formula:

Ry7

(Xvil)
or a pharmaceutically acceptable sa lt, solvate, clathrate, or prodrug

thereof, wherein Ris and Ry7 are each, independently, -F, or -OCHs.

74. A phammaceutical composition, comprising a pharmaceutically acceptable
carrier and one or more compounds represented by the following
structural formuia:

(Ray @h
Tf\‘\ = .
N L—Y
N/ \ /
)

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein:
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Y is NRyR,, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally subs-tituted heterocyclyl, an
optionally substituted aryl or an optionally s ubstituted heteroaryl;

Z and R, for each occurrence, are, iindependently, selected from
the group consisting of an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substitLited cycloalkenyl, an optionally
substituted heterocyclyl, an optionally subs-tituted aryl, an optionalty
substituted heteroaryl, an optionally substit uted aralkyl, an optionally
substituted heteraralkyl,a haloalkyl, -C(O)NER1R;, -NR4C(O)Rs, halo, -OR4,
cyano, nitro, haloalkoxy, -C(O)Rs, -NRiRz, -SR4, -C(O)OR4, -OC(O)R,,
-NR4sC(O)NR;R2, -OC(O)NR1Rz, -NR4C(O)ORs, -S(O),R4, Or
-S(O)pNR1R2;

L is a linker selected from the group- consisting of “NRCH2-, —C(O)-,
—NR-C(0)-, -C(O)-NR-, C(S)-, -NR-C(S)-, —C(S)-NR-;

each R is independently selected from -H, an alkyl, acetyl, tert-
butoxycarbonyl, benzyloxycarbonyl;

Ry and Ry, for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted =alkenyl, an optionally
substituted alkynyl, an optionally substituteed cycloalkyl, an optionally
substituted cycloalkenyl, an optionally subsstituted heterocyclyl, an
optionally substituted aryl, an optionally su bstituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or
R; and R, taken together with the nitrogen to which they are attached is
optionally substitutéd heterocyclyl or optiomally substituted heteroaryl;

R, and Rs for each occurrence is, imdependently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substitutesd cycloalkyl, an optionally
substituted cycloalkenyl, an optionally subsstituted heterocyclyl, an
optionally substituted aryl, an optionally susbstituted heteroaryl, an
optionally substituted aralkyl, or an optionaally substituted heteraralkyl,
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nis an integer selected from 0-4;
pis 0, 1, or 2; and
uis 0, 1, or 2.

The pharmaceutical composition of Claim 58, 65, 66, 67, 68, or 74, further

comprising one or more additional therapesutic agents.

The pharmaceutical composition accordingg to Claim 75, wherein the
additional therapeutic agent is selected from the group consisting of
immunosuppressive agents and anti-inflarmmatory agents and suitable

mixtures thereof,

The pharmaceutical composition of Claim 76, wherein the additional
therapeutic agent is selected from the gro up consisting of steroids, non-
steroidal anti-inflammatory agents, antihis tamines, analgesics, and

suitable mixtures thereof.

A substance or composition for use in a method of inhibiting immune cell
activation, said substance or composition comprising a compound of
formula (1) as defined in Claim 1, or a pha.rmaceutically acceptable salt,
solvate, clathrate, or prodrug thereof, and said method comprising

administering said substance or composition to the cell.

A substance or composition for use in a method of inhibiting cytokine
production in a cell, said substance or cornposition comprising a
compound as defined in Claim 4, or a pharmaceutically acceptable salt,
solvate, clathrate, or prodrug thereof, andl said method comprising

administering said substance or composittion to the cell.

A substance or composition for use in a rmethod of modulating an ion
channel in a cell, wherein the ion channe 1 is involved in immune cell
215
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activation, said substance or composition comprising a compound as
defined in Claim 8, or a pharmaceutically acceptable salt, solvate,
clathrate, or prodrug thereof, and said method comprising administering

said substance or composition to the cell.

A substance or composition for use in a method of inhibiting T-cell and/or
B-cell proliferation in response to an antigen, said substance or
composition comprising a compound as defined in Claim 12, or a
pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof,
and said method comprising administering said substance or composition
to the cell.

A substance or composition for use in a method for treating or preventin g
an immune disorder in a subject, said substance or composition
comprising a compound as defined in Claim 15, or a pharmaceutically
acceptable s alt, solvate, clathrate, or prodrug thereof, and said method

comprising a dministering said substance or composition to the subject.

A substance or composition for use in a method for treating or preventimg
an inflammatory condition in a subject, said substance or composition
comprising a compound as defined in Claim 18, or a pharmaceutically
acceptable salt, solvate, clathrate, or prodrug thereof, and said method

comprising administering said substance or composition to the subject.

A substance or composition for use in a method for suppressing the
immune system of a subject, said substance or composition comprising a
compound as defined in Claim 21, or a pharmaceutically acceptable salt,
solvate, clathrate, or prodrug thereof, and said method comprising

administerin g said substance or composition to the subject.
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A substance or composition for use i a method of treatment or prevention
according to any one of Claims 78 to 84, wherein the compound is

represented by the following structural formula:

v

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein:

A, is CH, CZ, N or N—-O;

R3is an optionally substituted alky!, an optionally substituted
alkenyl, an optionally substituted alkwynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted
heteraralkyl,a haloalkyl, -C(O)NR1R=, -NR4C(O)Rs, halo, -OR4, cyano,
nitro, haloalkoxy, -C(O)Ra4, -NR1R2, -SR4, -C(O)OR4, -OC(O)R4,
-NR4C(O)NRR;, -OC(O)NR1Rz, -NIR4C(O)ORs, -S(O)pR4, or
-S(0O)oNR1R2; and

m is O or an integer from 1 to 5.

A method of inhibiting immune cell activation comprising administering to
the cell a compound of formula (1) as defined in Claim 1, or a

pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof.

A method of inhibiting cytokine prod uction in a cell comprising
administering to the cell a compound as defined in Claim 4, or a

pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof.
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88.

89.

90.

91.

92.

93.

94.
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A rmethod of modulating an ion channel in a cell, wher ein the ion channel
is #nvolved in immune cell activation, comprising admi nistering to the cell a
co mpound as defined in Claim 8, or a pharmaceuticallly acceptable salt,

so lvate, clathrate, or prodrug thereof.

A mrvethod of inhibiting T-cell and/or B-cell proliferatiors in response to an
armtigen, comprising administering to the cell a compo und as defined in
Claim 12, or a pharmaceutically acceptable salt, solvate, clathrate, or

preodrug thereof.

A method for preventing an immune disorder in a sub-ject, comprising
administering to the subject an effective amount of a «compound as defined
in Claim 15, or a pharmaceutically acceptable salt, solvate, clathrate, or

prodrug thereof.

A method for preventing an inflammatory condition in a subject,
comprising administering to the subject an effective amount of a
compound as defined in Claim 18, or a pharmaceutically acceptable salt,

sOlvate, clathrate, or prodrug thereof.

A method for suppressing the immune system of a swbject, comprising
a«ddministering to the subject an effective amount of a compound as defined
i Claim 21, or a pharmaceutically acceptable salt, selvate, clathrate, or

p rodrug thereof.

Wse according to any one of Claim 1 to 40, substanti ally as herein

d escribed and illustrated.

A compound according to any one of Claims 41 to 577, substantially as

merein described and illustrated.
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95.

96.

97.

98.
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A compposition according to any one of claims 58 to 77, substan tially as

herein described and illustrated.

A subsstance or composition for use in a method of treatment according to
any orme of Claims 78 to 85, substantially as herein described and
illustra ted.

A method according to any one of Claims 86 to 92, substantially as herein
describoed and illustrated.

A new use of a compound as defined in any one of Claims 1 to 40, a new
compound, a new composition, a new non-therapeutic method of
treatmeent, or a substance or composition for a new use in a method of

treatmeent, substantially as herein described.
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