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CANNABINOID RECEPTOR LIGANDS

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of priority from U.S. Provisional
Patent Application Serial No. 60/428,861, filed November 25, 2002.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to compounds useful as cannabinoid
receptor ligands that bind to cannabinoid (CB;) receptors. Compounds
according to the present invention can exhibit anti-inflammatory and
immunomodulatory activity and can be useful in treating conditions
characterized by inflammation and immunomodulatory irregularities.
Examples of conditions that can be treated include, but are not limited to,
rheumatoid arthritis, neuropathic pain, asthma, allergy, psoriasis, Crohn's
disease, systemic lupus erythematosus, muitiple sclerosis, diabetes, cancer,

glaucoma, osteoporosis, renal ischemia, cerebral stroke, cerebral ischemia,

and nephritis.

Cannabinoid receptors belong to the superfamily of G-protein coupled
receptors. They are classified into the predominantly neuronal CB, receptors
and the predominantly peripheral CB, receptors. These receptors exert their
biological actions by modulating adenylate cyclase and Ca*™ and K* currents.
While the effects of CB4 receptors are principally associated with the central
nervous system, CB, receptors are believed to have peripheral effects related
to bronchial constriction, immunomodulation and inflammation.

Various compounds have reportedly been developed which interact
with CB, receptors and/or which have, inter alia, anti-inflammatory activity
associated with cannabinoid receptors. See, e.g., U.S. Pat. Nos. 5,338,753,
5,462,960, 5,532,237, 5,925,768, 5,948,777, 5,990,170, 6,013,648 and
6,017,919.
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SUMMARY OF THE INVENTION

In one embodiment, the present invention provides a compound

represented by the structural Formula (1):

A 2 R’
VA /
\N Y
O l
1
5 SN
M3
P ()

or a pharmaceutically acceptable salt or solvate thereof, wherein:

R' is selected from the group consisting of hydrogen, substituted or
unsubstituted alkyl, -CF3, substituted or unsubstituted alkoxy, -N(R°),,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl, wherein the term “substituted” means being
substituted with (X); substituent(s);

R? is selected from the group consisting of hydrogen, substituted or
unsubstituted alkyl, -CF3, substituted or unsubstituted alkoxy, -N(R>),
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl, wherein the term "substituted” means being
substituted with (X); substituent(s); or

R' and R?, taken together with Z, N and Y form a 4-8 membered
substituted or unsubstituted heterocycloalkyl moiety, wherein the term
“substituted” means being substituted with (X); substituent(s);

each R®, which can be the same or different , is independently selected
from the group consisting of hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, and substituted or

unsubstituted heteroarylalkyl, wherein the term “substituted” means being
substituted with (X); substituent(s);
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each X, when present, is independently selected from the group
consisting of alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryi,
heteroaryl, aminoalkyl- , -NR*R>, halo, , -CF3, -OCF-H, -OCF3;, -OR®, -
C(O)R®, -C(O)OR?, -NR°C(O)R’, -NR°C(O)OR’, -C(OINR’R®, -NO,, -CN, -
S(0O)zR°®, -S(0),NR*R® and -NR*S(0O),R>;

R* and R, which can be the same or different, are each iIndependently
selected from the group consisting of H or alkyl, or

R* and R, taken together with N to which they are each attached, form
a 4- to 8- membered heterocycloalkyl moiety optionally having an additional
heteroatom selected from the group consisting of N, O and S, wherein the
additional N heteroatom, when present, or any ring carbon atom of the
heterocycloalkyl moiety can be substituted with H or alkyi;

R® and R’, which can be the same or different, are each independently
selected from the group consisting of H or alkyil;

L' is selected from the group consisting of -C(R?)-, -OC(O)-, -C(O)-,
-C(0)0-, -(CH(OR?))-, -S(0)2-, -S(0)-, -S-, -O-, -N(R?)-, -C(O)NH-, -NHC(O)-,
-CF2- and -C(=N-OR?)-;

L“ is selected from the group consisting of a covalent bond, -C(R?),-,

“ -C(=N-OR?)-, -8(0),-, -8(0)-, -S-, -C(O)-, -O-, -N(R?), -C(O)NH-, -NHC(O)-,

-OC(0)-, -C(0)O-,-(CH(OR?))- and -CF»-;

M' is an aryl, heteroaryl, cycloalky!l or heterocycloalkyl moiety wherein
said aryl, heteroaryl, cycloalkyl or heterocycloalkyl moiety is substituted with D
when p is > 1;

M* is an alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl moiety
wherein said alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl moiety is
substituted with Awhen g is > 1;

mis 1-3;

n is 0-3 wherein when n > 1, each X can be the same or different and is
iIndependently selected;

p is 0-4;

g is 0-5;

tis 0-6 wherein when t > 1, each X can be the same or different and is
independently selected;

vis 1-3;
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A is an optional substituent on M?, each A being independently
selected from the group consisting of -Br, -Cl, -F, -CF3, ~-OH, -OCF2H, -OCF3,
alkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, -O-substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -CN, -NO,, ~C(O)OR?*, -C(O)NR*R?®, -NR*C(O)R>, -
NR*R®, and —-S(O)ZRZ, wherein the term “substituted” means being substituted
with (X); and wherein when g > 1, each A can be the same or different;

D is an optional substituent on M', each D being independently
selected from the group consisting of -Br, -Cl, -F, -CF3, -OH, -OCF;H, -OCF3,
alkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, -O-substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -CN, -NO», -C(O)OR?, -C(O)NR'R®, -NR*C(O)R”,
-NR*R®, and -S(0),R?, wherein the term “substituted” means being
substituted with (X), and wherein when p > 1, each D can be the same or
different;

Y is selected from the group consisting of a covalent bond,
—(CR®R")-, -S(O)-, and -C(O)-; and

Z is selected from the group consisting of a covalent bond,
—(CR°R')v~, -8(0)o-2-, and -C(0)-,
with the following provisos:

when L? is a covalent bond, M? is directly linked to M";

when Y is a covalent bond, R’ is directly linked to the nitrogen atom of
~N-Z-R?%; and

when Z is a covalent bond, R* is directly linked to the nitrogen atom of
~N-Y-R".

Another aspect of the invention relates to a pharmaceutical
composition comprising one or more compounds of Formula (1), preferably
with one or more pharmaceutically acceptable carriers.

Another aspect of the invention relates to a method of preparing a
pharmaceutical composition comprising contacting one or more compounds of

Formula (1) with one or more pharmaceutically acceptable carriers.
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Another aspect of the invention relates to a method of modulating
(inhibiting or activating) a cannabinoid CB; receptor in a patient in need of
such modulation comprising administering to a patient having a CB: receptor
a CB, receptor-modulating amount of one or more compounds of Formula (1).

Another aspect of the invention relates to a method of treating cancer,
inflammatory diseases, immunomodulatory diseases, or respiratory diseases
comprising administering to a patient in need of such treatment one or more
compounds of Formula (1).

Another aspect of the invention relates to a method of treating cancer,
inflammatory diseases, immunomodulatory diseases or respiratory diseases
by co-administering or combining a compound of Formula (I) with one or more
second agents which can be the same or different from each other, and are
independently selected from the group consisting of DMARDS, NSAIDS,
COX-2 inhibitors, COX-1 inhibitors, immunosuppressives, BRMs; and other
anti-inflammatory agents.

Another aspect of the invention relates to a method of treating multiple
sclerosis comprising co-administering or combining (1) at least one compound
of Formula (1); and (2) one or more additional agents different from the
compound of formula | which are independently selected from the group
consisting of Interferon B1a, Interferon B1b and glatiramer acetate.

Another aspect of the invention relates to a kit for treating a disease
selected from the group consisting of cancer, inflammatory diseases,
immunomodulatory diseases, and respiratory diseases, comprising in one or
more containers an active ingredient for modulating a cannabinoid CB»
receptor in a patient in need of such modulation wherein said active ingredient
comprises one or more compounds of Formula (I) and one or more
pharmaceutically acceptable carriers.

Other than in the operating examples, or where otherwise indicated, all
numbers expressing quantities of ingredients, reaction conditions, and so forth

used in the specification and claims are to be understood as being modified in

all instances by the term "about.”
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DETAILED DESCRIPTION

In its many embodiments, the present invention provides a class of
compounds of general Formula (1) above, processes for producing such
compounds, pharmaceutical formulations or compositions comprising one or
more of such compounds, methods of preparing the same, and methods of
treatment, prevention, inhibition or amelioration of one or more conditions or
diseases associated with inflammation or immunomodulation or other
conditions or diseases such as are discussed in detail below that can be
useful as cannabinoid receptor ligands.

Referring to general Formula (1) above, R’ is preferably selected from
the group consisting of hydrogen, substituted or unsubstituted alkyl, -N(R®).,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl and substituted or unsubstituted
heterocycloalkyl, wherein the term “substituted” means being substituted with
(X): substituents, and t is 0-2.

More preferably, R'is selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, and
substituted or unsubstituted heterocycloalkyl, wherein the term “substituted”
means being substituted with (X); substituents, and t is 0-2.

R? is preferably selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, -N(R?®),, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl, wherein the
term “substituted” means being substituted with (X); substituents, and t is 0-2.

More preferably, R? is selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, and
substituted or unsubstituted heterocycloalkyl, wherein the term “substituted”
means being substituted with (X); substituents, and t i1s 0-2.

R? is preferably selected from the group consisting of hydrogen and
substituted or unsubstituted alkyl, wherein the term "substituted” means being
substituted with (X); substituents, and t is 0-2. More preferably, R® is
hydrogen.

X is preferably selected from the group consisting of alkyl, halo, -CF3,
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-OCF3, -OH and alkoxy, wherein each X can be the same or different and is
independently selected when there is more than one X present.

L is preferably selected from the group consisting of -C(R?),-, -C(O)-,
-8(0)-, -O-, -NR*-, -C(O)NH-, -NHC(0O)-, -CF»- and -C(=N-OR?)-. More
preferably, L' is selected from the group consisting of -C(R?),-, -C(O)-, and
-S(0)o-.

L is preferably selected from the group consisting of a covalent bond,
-C(R?)2-, -C(=N-OR?)-, -S(O),-, -C(O)-, -O-, -N(R?)-, -C(O)NH- and -NHC(O)-.
More preferably, L? is selected from the group consisting of a covalent bond,
-C(R?)2-, -S(0),-, and -C(O)-.

M' is preferably selected from the group consisting of aryl or heteroaryl,
wherein said aryl or heteroaryl can be optionally substituted with D. Non-
limiting examples of M include a moiety selected from the group consisting of
phenyl, indolyl, benzofuranyl, dihydrobenzofuranyi, furanyl, thienyl and
pyridinyl.

M? is preferably an aryl or heteroaryl moiety wherein said aryl or
heteroaryl moiety can be optionally substituted with A. Non-limiting examples
of M? include a moiety selected from the group consisting of phenyl, furanyl,
thienyl, quinolinyl and pyridinyl.

n is preferably 0-2.

p is preferably 0-2.

g is preferably 0-2.

t is preferably 0-2.

A, which can be the same or different when q >1, is preferably
independently selected from the group consisting of -NR*R?>, -Cl, -F, -CF3,
-OCF3, alkoxy, substituted or unsubstituted alkyl, heteroaryl, and —S(O):R?,
wherein the term “substituted” means being substituted with (X);, and t is 0-2.
More preferably, A, which can be the same or different when g > 1, is
independently selected from the group consisting of -NR*R®, -Cl, -F, -CF3,
-OCF3, and substituted or unsubstituted alkyl, wherein the term “substituted”
means being substituted with (X);, and t is 0-2.

D, which can be the same or different when p > 1, Is preferably
independently selected from the group consisting of -Br, -Cl, -F, -CF3, -OH,
-OCF;H, -OCF3;, alkoxy, substituted or unsubstituted alkyl, cycloalkyl,
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-O-cycloalkyl, substituted or unsubstituted heteroalkyl, heteroaryl, and —
S(O)ZRZ, wherein the term “substituted” means being substituted with (X),,
and n is 0-2. More preferably, D, which can be the same or different when p >
1, Is independently selected from the group consisting of -Cl, -F, -CF, -
5 OCF2H, -OCF3, substituted or unsubstituted alkyl, cycloalkyl, and heteroaryl,
wherein the term “substituted” means being substituted with (X),, and n is 0-2.
Y preferably represents —S(O),- or -C(O)-.
Exemplary compounds of formula 1 are set forth in Table | below
wherein Z is a covalent bond, R*is H, nis 0, and R', L', L2, M", M?, q, p, A, D
10 and Y are as defined in the following Table I:
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TABLE |
1 -~
l # | R d, M? (with linking points | M (with linking | L’ | 4 Y P,
A to L', L* and D) points to L* and A) | D

1 -CF3 | 1, D | L, | -C(O)- | -S(O)- I-S(O)z- 1,
I ' | -F Q\ Q | ~-OCF;
i i
I

L I 2 |
I p | -CH3 1, I D | Lo | -C(O)- | -S(0)2- | -S(O)e- 1,
|
| l..F @ -OCF,
I | o I ’ =
Lo | |
l 3 | -CF3 1, D | l N L2 -CHZ-' l -S(0O)2- -S(0)2- —I 1’
= | | -OCF
- L[S |
k | L2 | | l
|4 CF; |1, |D L, |-CHy | -S(O)- | -S(O)- , 1,
I |
e \Q\ _ Oi | JOCF,
i I
Lz | | l
5 |CFs |1, D | Lz | -S(O)- | -S(O)- S0) | 1.
:
| F ] | 1
I , U A | | OCHs
6 |-CF; I 1, |D A2 | SO)x |50k [0k |1,
F | _
I ! Q\Lﬁ | / " |. Cl
| l N | | l
7 |-CFs |0 DA %, | SOk | SO [ SOk [1
| | /\|/ ’
| | -Cl
| I L1 AN |
|
| |
8 |-CHs |0 D s | -S(0)2- | -S(0)- | -S(0)- | 1,
| | | /\(
T e
] L1 \///N f
L2 | | |
| | |
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0 -CH5; 0 D | /\[/771‘ ~S(O)2- | -S(0)z- | -S(O)2- 1 ..
' S
» | l
10 |-CH; |0 | S(0) | S0 [SOR |
! | [::::::[::f§>>*”‘L1 '[//§§§T//;i% 2 | 2 2 | O
h{\ I \\\\5¢9Pd | |
| | 2 | |
>y -8(0)z- | -S(O)- | Covalent | 1 o

l | bond

| -S(0)z | -S(0)z- | -5(0)- | 1.

L2 '
D %1( — S(O)z- | -S(O)- | Covalent | 1.
///Q§§§f/// bond |
g | | | Cl
L1 \/N ,

| | | | . ' ,
| 16 > 0 | D~ iy % | SO ; S(O) [-C(O)} |1,
| HT | | I Z L, ,/\I'\l/ | | Cl
i N
: | | \/ l i
| . | | | |
17 |-CFs | O N | §(0)- | -S(0)- | S0k | 0
| | mv'* | /\[/H& |
| Z >N | |
\ N i
] | 2 | |
I

10
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l 18 | -CF3 OE | D\' N l /Ylt’z ’ -S(0)2- I -S(0)2- | -C(O)- l 1 |
| | 7~ L l\/“ I
| l - | I | I |
' 19 | -CF3 I 0 |D | N /\(gﬁ -8(0)- | -S(0)- ' -C(0)- | 1, l
' | Z L I\/N | | A
| | L2 | | ! |
120 |-CF; |0 | D\I Y | |/\,/HL‘ S0 | -8- E-C(O)- | LW |
l F L1 \/N | | A |
s | -
i 21 ‘-CF;, 1F D l N | l N2 | T S ,-C(O)- 1,
-OCF; |
| A~ I 7 ’
| I 1 A |
22 ~CF3 1, | D | Lz | “CHz‘ -S- : -C(O)- 1, I
' l F ' @i ' -OCF;
" A o
| b | I
23 |-CF3 |1, |D L, | -CHy [-S(0)- | -C(O)- | 1,
l F @ -OCF;
, I : : l
] ' - '

In another embodiment, the present invention provides a compound

represented by the structural Formula (IA):

R‘l
/
i HN""’Y
N )
N TN
X
L2
2 IA

5 or a pharmaceutically acceptable salt or solvate thereof, wherein:

R is selected from the group consisting of -CF3, -CHs, cyclopentyl, and -

NCZH5;

11
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X is selected from the group consisting of halo, -CF3, -OH and -OCFa;
Y is selected from the group consisting of -S(O),, -C(O)-, and a covalent bond:
L1 is selected from the group consisting of -S(O),-, -CH,- and -C(O)-;
L2 Is selected from the group consisting of -S(0),-, and -CH»-:
D is selected from the group consisting of -OCF3, -Cl, cyclopropyl, and
iIsopropyl; and
M? is selected from the group consisting of pyridyl and 2-fluorophenyl.

In another embodiment, the present invention relates to compounds of

Formula (lA), or pharmaceutically acceptable salts or solvates thereof,

10 wherein R' is selected from the group consisting of -CF3 and -CHas;

15

20

25

X Is selected from the group consisting of halo, -OH, -CF3, and -OCFs:

Y is -S(02)-;

L4 Is selected from the group consisting of -S(O).- and -CH,-;

Lo is -S(O),-;

D is selected from the group consisting of -OCF3, -Cl, and cyclopropyl; and
M? is selected from the group consisting of pyridyl and 2-fluorophenyl.

In another embodiment, the present invention relates to compounds of
Formula (IA), or pharmaceutically acceptable salts or solvates thereof,
wherein R is -CF3; X is selected from the group consisting of halogen, -CFa, -
OH, and -OCFs3; Y is -S(O)2-; Ly is 0, -S(O),-; L, is -S(0).-; D is selected from
the group consisting of -OCF3, -Cl, and cyclopropyl; and M? is selected from
the group consisting of pyridyl and 2-fluorophenyl.

In another embodiment, the present invention relates to a compound of

formula (IB):
R'!
/
HN—Y
N a
(D)me G
Z N (XN
\ 2
(A)g—M* B

or a pharmaceutically acceptable salts or solvates thereof, wherein R is

selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, -N(R®),, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
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unsubstituted heterocycloalkyl, wherein the term “substituted” means being
substituted with (X);, and tis 0-2; R® is selected from the group consisting of
hydrogen and substituted or unsubstituted alkyl, wherein the term
“substituted” means being substituted with (X);, and tis 0-2; X is selected from
the group consisting of alkyl, halogen, -CF3, -OH, -OCF3, and alkoxy, wherein
each X can be the same or different and is independently selected when there
is more than one X present; Y represents -S(O),- or -C(O)-; L is selected from
the group consisting of -C(R%)z-, -C(O)-, -S(0),-, -O-, -NR*-, -C(O)NH-,
-NHC(O)-, -CF»- and -C(=N-OR?)-; L? is selected from the group consisting of
a covalent bond, -C(R?)z-, -C(=N-OR?)-, -S(0),-, -C(0O)-, ~O-, -N(R?)-,
-C(O)NH- and -NHC(O)-; M* is an aryl or heteroaryl moiety wherein said aryl
or heteroaryl moiety can be optionally substituted with A; nis 0-2; p is 0-2;

and g is 0-2.

In another embodiment, the present invention provides a compound
represented by the structural Formula (IB), or a pharmaceutically acceptable
salt or solvate thereof, wherein R is selected from the group consisting of
hydrogen, substituied or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, and substituted or unsubstituted heterocycloalkyl, wherein the term
“substituted” means being substituted with (X);, and t is 0-2; R® is hydrogen:; L'
is selected from the group consisting of -C(R%),-, -C(O)-, and -S(O),-; L% is
selected from the group consisting of a covalent bond, -C(Rz)z-, -S(0)2-, and
-C(O)-; X is selected from the group consisting of halogen, -CF3, ~OH, and
-OCF3, wherein each X can be the same or different and is independently
selected when there are more than one X present; Y represents -S(O).- or
-C(O)-; M, which can be optionally substituted with A, is a moiety selected
from the group consisting of phenyl, furanvl, thienyl, quinolinyl and pyridinyl;
nis 0-2; pis 0-2; and qis 0-2.

In another embodiment, the present invention relates to a compound of
Formula (IB), wherein R'is -CF3: X is selected from the group consisting of
halo, -OH, -CF3, and -OCF3, wherein each X can be the same or different and
Is independently selected when there is more than one X present; Y is
-S(0)2-; L1 is -S(0)2-; Lz is -S(0),-; and M? is selected from the group
consisting of pyridyl and 2-fluorophenyl.

13
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In another embodiment, the present invention provides a compound
represented by the structural Formula (IC):

R‘l
/
y an—Y
ol | 'L /jj
P N\
N / L1/\/\(X)n
L2
(Aya—M? Ic

or a pharmaceutically acceptable salt or solvate thereof, wherein: R'is
selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, -N(R®),, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl, wherein the term “substituted” means being
substituted with (X);, and tis 0-2; R3 is selected from the group consisting of
hydrogen and substituted or unsubstituted alkyl, wherein the term
“substituted” means being substituted with (X);, and tis 0-2; R* is hydrogen or
alkyl; X is selected from the group consisting of alkyl, halogen, -CF3, -OH,
-OCF3, and alkoxy, wherein each X can be the same or different and is
independently selected when there is more than one X present; Y represents
—3(0)o- or -C(O)-; L1 is selected from the group consisting of -C(R*),-, -C(O)-,
-8(0)y-; -O-, -NR?-, -C(O)NH-, -NHC(O)-, -CF2- and -C(=N-OR?)-; L* is
selected from the group consisting of a covalent bond, -C(R?).-, -C(=N-OR?)-,
_S(O)p-, -C(0)-, -O-, -N(R?)-, -C(O)NH- and -NHC(O)-; M* is an aryl or
heteroaryl moiety wherein said aryl or heteroaryl moiety can be optionally
substituted with A; nis 0-2; p is 0-2; and q is 0-2.

In another embodiment, the present invention relates to compounds of
Formula (IC), or pharmaceutically acceptable salts or solvates thereof,
wherein R'is selected from the group consisting of hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, and substituted or
unsubstituted heterocycloalkyl, wherein the term “substituted” means being
substituted with (X);, and t is 0-2; R® is hydrogen; R* is hydrogen or alkyl; 11 is
selected from the group consisting of -C(R?)z-, -C(O)-, and —S(O)-; L is
selected from the group consisting of a covalent bond, -C(R?),-, -S(0),-, and

-C(O)-; X is selected from the group consisting of halogen, -CF3, -OH, and
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-OCF3, wherein each X can be the same or different and is independently
selected when there are more than one X present; Y represents —S(O),-or
-C(O)-; M?, which can be optionally substituted with A, is a moiety selected
from the group consisting of phenyl, furanyl, thienyl, quinolinyl and pyridinyt;
nis 0-2; p is 0-2; and g Is 0-2.

In another embodiment, the present invention relates to a compound of

- Formula (IC) wherein, R' is -CF3; X is selected from the group consisting of

halogen, -CF3, -OH, and -OCF3, wherein each X can be the same or different
and is independently selected when there are more than one X present; Y is
-S(0)2-; L1 is S(O)-; Lz is -S(O)2-; and M- is selected from the group
consisting of pyridyl and 2-fluorophenyl.

In a preferred embodiment, the compound of the present invention Is

selected from the group consisting of:
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Cannabinoid receptor ligands according to the present invention can
have anti-inflammatory activity and/or immunomodulatory activity and are
useful in the treatment of various medical conditions including, e.g., ireatment
of neuropathic pain, rheumatoid arthritis, systemic lupus erythematosus,
multiple sclerosis, glaucoma, diabetes, osteoporosis, renal ischemia, cerebral
stroke, cerebral ischemia, nephritis, psoriasis, allergy, inflammatory disorders
of the lungs and gastrointestinal tract such as Crohn’s disease, and
respiratory tract disorders such as reversible airway obstruction, asthma and
bronchitis.

Except where stated otherwise, the following definitions apply
throughout the present specification and claims. These definitions apply
regardless of whether a term is used by itself or In combination with other
terms. Hence the definition of "alkyl" applies to "alkyl" as well as the "alkyl”
portions of "alkoxy", "haloalkyl", etc.

"Alkyl" means an aliphatic hydrocarbon group that may be straight or
branched and comprising 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain 1 to about 6 carbon atoms in the chain. Branched alkyi
means that one or more lower alkyl groups such as methyl, ethyl or propyl,
are attached to a linear alkyl chain. "Lower alkyl" means a group having
about 1 to about 6 carbon atoms in the chain that may be straight or
branched. Preferred alkyl groups in the present invention are lower alkyl
groups. Non-limiting examples of suitable alkyl groups include methyl, ethyl,
n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, deoyl,
trifluoromethyl and cyclopropylmethyl.

"Alkeny!l" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and

comprising 2 to 15 carbon atoms in the chain. Preferred alkenyl groups have
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2 to 2 carbon atoms in the chain; and more preferably 2 to 6 carbon atoms in
the chain. Branched means that one or more lower alkyl groups such as
methvl, ethyl or propyl, are attached to a linear alkenyl chain. "Lower alkenyl”
means 2 to 6 carbon atoms in the chain which may be straight or branched.
Non-limiting examples of suitable alkenyl groups include ethenyl, propenyl, n-
ouieinyl, 3-methylbut-2-enyl, and n-pentenyl.

"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred halo
groups are fluoro, chloro or bromo, and more preferred are fluoro and chloro.

“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are
fluorine, chlorine or bromine, and more preferred are fluorine and chiorine.

“Haloalkyl” or “halogenated alkyl” means alkyl having one or more halo
storn substituents. Non-limiting examples include -CH,CI, -CHCI,, -CCls,
-CH.F, -CHF,, -CF3, -CH»-CH,CI, -CH.-CHCl,, and -CHCI-CH2CI.

“Heteroalkyl” means straight or branched alkyl chain as defined above
comprising 1 or more heteroatoms, which can be the same or different, and
are independently <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>