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(57) ABSTRACT

The present invention relates to bisarylimidazolyl deriva-
tives and pharmaceutical compositions comprising said
compounds inhibiting fatty acid amide hydrolase and useful
for the treatment of pain, particularly neuropathic pain,
psychomotor disorder, hypertension, cardiovascular disease,
cating disorder, nausea, AIDS-related complex, glaucoma,
inflammation, psoriasis or multiple sclerosis, and other
conditions the treatment of which can be effected by 1nhib-
iting fatty acid amide hydrolase.
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BISARYLIMIDAZOLY FATTY ACID AMIDE
HYDROLASE INHIBITORS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi- 5
cation; matter printed in italics indicates the additions
made by reissue.

[CROSS REFERENCE TO RELATED
APPLICATION 10

This non-provisional application claims priority from
provisional application U.S. Ser. No. 60/286,827 filed Apr.
27, 2001.}

CROSS REFERENCE 10O RELATED 15
APPLICATIONS

This application is a reissue application of U.S. Pat. No.
6,562,846, issued May 13, 2003, on non-provisional appli-
cation No. 10/128,480, filed Apr. 23, 2002 which claims -
priority from provisional application USSN 60/286,5827 filed
Apr. 27, 2001.

FIELD OF THE INVENTION

The present invention relates to bisarylimidazolyl deriva- 25
tives and pharmaceutical compositions comprising said
derivatives which inhibit fatty acid amide hydrolase and are
usetul for the treatment of conditions aflected by inhibiting,
tatty acid amide hydrolase.

30
BACKGROUND

Neuropathic pain 1s caused by injury to nerves as the
result of many factors including physical damage (e.g.,
trauma, surgery), drugs such as Zidovudine (AZT), Carmus-
tine (BCNU) and disease (e.g., diabetes, herpes zoster). The
prevalence 1n the United States of neuropathies associated
with diabetes, herpes and amputation 1s estimated at 1.5
million. The worldwide prevalence of diabetic neuropathy
alone 1s expected to reach 12 million by 2007. Nerve injury
can result in both allodynia and hyperalgesia.

35

40

Current treatment ol neuropathic pain involves the use of
non-steroidal anti-inflammatory drugs (NSAIDs) such as
aspirin and acetaminophen) and other analgesics as well as
anticonvalsants (e.g., carbamazepine, gabapentin) and tricy-
clic antidepressants (e.g., amitryptiline). Effective treatment
of pain with current therapies 1s limited by adverse eflects
and a lack of eflicacy against all components of pain.

Current research 1s aimed at understanding the molecular
and physiological components of pain processing to develop sg
more eflective analgesics (Levin, J. D., New Directions in
Pain Research: Meeting Report Molecules to Maladies,
Neuron 20: 649-654, 1998; Pastemak, G. W., The Central
Questions 1n Pain Perception May Be Peripheral, PNAS
05:10354-10355, 1998). 55

The analgesic properties of cannabinoids have been
known for many years and to many cultures. Cannabinoids
are active in many pre-clinical models of pain, including
neuropathic pain. Within the last few years, several endog-
enous cannabinoids, including the fatty acid amides arachi- 60
donylethanolamide (anandamide), and arachidonyl amino
acids such as N-arachidonylglycine, homo-y-linolenyl-
cthanolamide and docosatetraenyl-ethanolamide, as well as
2-arachidonyl-glycerol, have been shown to induce analge-
s1a 1n laboratory amimals (De Vane, W.A. et. al., Isolation 65
and Structure of a Brain Constituent That Binds to the

Cannabinoid Receptors, Science 258: 1946-1949, 1992;

2

Hanus, L. et. al., Two New Unsaturated Fatty Acid Ethano-
lamides in Brain that Bind to the Cannabinoid Receptor, 1.
Med. Chem. 36: 3032-3034, 1993; Machoulam, R. et. al.,
Identification of an Endogenous 2-Monoglyceride, Present
in Canmine Gut, That Binds To Cannabinoid Receptors,
Biochem. Pharmacol. 50: 83-90, 1993; Vogel, Z. et. al.,
Cannabinomimetic Behavioral Effects of and Adenylate
Cyclase Inhibition By Two New Endogenous Anandamides,
Eur. J. Pharmacol. 287: 145132, 1995; Hargreaves, K. M.
et al., Cannabinoids Reduce Hyperalgesia and Inflammation
Via Interaction With Peripheral CB1 Receptors, Pain 75:
111-119, 1998; Rice,A. S. C., et. al., The Anti-Hyperalgesic
Actions of the Cannabinoid Anandamide and the Putative
CB2 Receptor Agonist Palmitoylethanolamide 1n Visceral
and Somatic Inflammatory Pain, Pain 76: 189-199, 1998,
Huang, S. M., et al., Idenftification of a New Class of
Molecules, the Arachidonyl Amino Acids, and Character-
ization of One Member That Inhibits Pain, J. Biological
Chemistry, 276: 46, 42639-42644, 2001). The ability of
cannabinoid receptor antagonists and cannabinoid receptor
antisense to mduce hyperalgesia in amimals suggests that
endogenous cannabinoids regulate the nociceptive threshold
(Hargreaves, K. M. et al., Hypoactivity of the Spinal Can-
nabinoid System Results 1in NMDA-Dependent
Hyperalgesia, J. Neurosci. 18: 451-457, 1998; Piomelli, D.
et. al., Control of Pain Initiation By Endogenous
Cannabinoids, Nature 394: 277-281, 1998; Fields, H. L. et.
al., An Analgesia Circuit Activated By Cannabinoids, Nature
395: 381-383, 1998). Elevation of levels of neuroactive
fatty acid amides such as anandamide may provide a unique
mechanism to achieve analgesia. The mechamisms by which
endogenous cannabinoids are synthesized are not well
understood; therefore, target for drugs aimed at increasing,
the synthesis of these compounds are slow to be 1dentified.

Anandamide and the other identified endogenous cannab-
inoids are mactivated through a cleavage mechanism by a
membrane-bound enzyme, fatty acid amide hydrolase
(FAAH). FAAH, therefore, provides an important target for
regulating the activity of endogenous cannabinoids. The
inhibition of FAAH may elevate levels of anandamide or
other endogenous cannabinoids to increase the nociceptive
threshold. Furthermore, the inhibition of FAAH would also
extend the therapeutic benefits of other cannabinoid agoinsts
in the treatment of emesis, anxiety, feeding, behaviors,
movement disorders, glaucoma, neuroprotection and cardio-
vascular disease.

SUMMARY OF THE INVENTION

Thus according to a first embodiment of the first aspect of
the present mvention are provided compounds of Formula

(1)

()

| X
Rl—l
S N
‘ \>—R3
s
R* 1 A G

\/ \.D/

and pharmaceutically acceptable salts and solvates thereof
wherein
R' are R* are each independently H, C,_,alkyl or halo;
R is C,—C.alkyl or C,_-cycloalkyl;
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A 1s C,_,,alkylene or L;
L 1s -phenyl-O—C, _,alkylene wherein said
C,_salkylene 1s attached to D;
provided that 1T A 1s L, then D 1s X(O)O and A—D 1s

not iterrupted with J—I', —Z-phenyl- or —7—C, 4
alkylene;
D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G');

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s H, C,_.alkyl, C,_chaloalkyl, C,_,cycloalkyl, phenyl,
—(C, _,alkylene-phenyl, C-pyridyl or N-pynidyl, said
phenyl or —C, _,alkylene-phenyl are each optionally
and 1independently substituted with one or more of the
same or different substituents selected from the group
consisting of halo, NO,, CN, —C(0)O—C, _;-alkyl,
C,_salkyl, hydroxy and C,_;alkoxy;

G' 1s H, C,_;alkyl or C,_ haloalkyl;

wherein A—D 1s optionally iterrupted with J—1T',

Z-phenyl- or —7—C, _jalkylene;

wherein
7. 1s O or S and 1s attached to A:

J 1s CH and 1s attached to A, D and J;
J'1s C,_jalkyl or phenyl; and
provided that

if A—D 1s interrpted with

C,_salkylene;
if A—D 1s not interrpted with
C._,-alkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R' and R*are each H.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R” are each halo.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R” are each fluoro.

According to another embodiment of the first aspect of the
present mvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R is methyl.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R’is ethyl.

According to another embodiment of the first aspect of the
present mvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
Ais L.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s C4_,alkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s C,_, alkylene.

According to another embodiment of the first aspect of the

present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein

A 1s C__qalkylene.

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s
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4

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s C._-alkylene.

According to another embodiment of the first aspect of the
present mvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s Cq calkylene.

According to another embodiment of the first aspect of the
present ivention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s Cialkylene.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s C.alkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A 1s C,_jalkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
D 1s X{(0)O.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
D 1s X(O)N({G").

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
D 1s HYC(O)O.

According to another embodiment of the first aspect of the
present ivention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
D 1s HYC(O)ON=C(G").

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s C,_calkyl.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s C,_-cycloalkyl.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s —C, _-alkylene-phenyl.

According to another embodiment of the first aspect of the
present ivention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s phenyl or —C, _,alkylene-phenyl, said phenyl or phenyl
of said —C,_,alkylene-phenyl are optionally substituted
with the same or different substituents selected from the
group consisting of halo, CN, —C(O)O—C, _jalkyl,
C,_;alkyl and C, _jalkoxy.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s phenyl or —C, _,alkylene-phenyl, said phenyl or phenyl
of said —C,_,alkylene-phenyl are substituted with halo,
—C(0)O—C, _s-alkyl, C, _;alkyl or C, _;alkoxy.

According to another embodiment of the first aspect of the
present ivention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s phenyl or —C, _,alkylene-phenyl, said phenyl or phenyl
of said —C,_,alkylene-phenyl are substituted with fluoro.
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According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
G 1s phenyl or —C, _,alkylene-phenyl, said phenyl or phenyl
of said —C,_,alkylene-phenyl are substituted with cyano.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A—D are not mterrupted with J—I', —Z-phenyl- or

/—C, _jalkylene.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A—D are interrupted with I—IJ', —Z-phenyl- or —72—C, _,
alkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A—D 1s interrupted with J—1'.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A—D 1s interrupted with —Z-phenyl- .

According to another embodiment of the first aspect of the
present mvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
A—D 1s mterrupted with —7Z—C,_jalkylene.

According to another embodiment of the first aspect of the

present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R are each H, R’ is C, _;alkyl, A is C,_,,alkylene, D
1s X(O)O and A—D 1s not interrupted with J—1I,
Z-phenyl- or —7Z—C, _,alkylene.
According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R” are each H, R” is C, _jalkyl, A is C,_.alkylene, D
1s X(0)O and A—D 1s mterrupted with J—IJ', —Z-phenyl-
or —/—C,_jalkylene.

According to another embodiment of the first aspect of the
present invention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R* are each H, R’ is C, _jalkyl, A is C,_, alkylene, D
1s X(O)N(G') and A—D 1s not interrupted with J—1I',
Z-phenyl- or —7—C, _;alkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R are each H, R’is C, ,alkyl, A is C,_.alkylene, D
1s X(O)N(G') and A—D 1s interrupted with J—I',
Z-phenyl- or —7—C, _;alkylene.

According to another embodiment of the first aspect of the
present mvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R” are each H, R’ is C, _;alkyl, A is C,_,,alkylene, D
1s HYC(O)O and A—D 1s not interrupted with J—1I',
Z-phenyl- or —7—C, _;alkylene.

According to another embodiment of the first aspect of the
present mvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R* are each H, R’ is C, _,alkyl, A is C,_.alkylene, D
1s HYC(O)O and A—D 1s interrupted with J—I',
Z-phenyl- or —7Z—C, _,alkylene.

According to another embodiment of the first aspect of the
present imvention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein

R" and R” are each H, R is C, _,alkyl, A is C,_, alkylene, D
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6
1s HYC(O)ON=C(G") and A—D 1s not interrupted with
J—J', —Z-phenyl- or —7Z—C, _,alkylene.
According to another embodiment of the first aspect of the
present ivention are provided compounds of Formula (I)
according to the first embodiment of the first aspect wherein
R" and R” are each H, R’ is C,_,alkyl, A is C,_.alkylene, D
1s HYC(O)ON=C(G') and A—D 1s interrupted with J—1I',
Z-phenyl- or —7Z—C,_,alkylene.
According to another embodiment of the first aspect of the
present invention are provided
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2-fluoro-phenyl ester;
| 6-(2-FEthyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid tert-butyl ester;

| 6-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid sec-butyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid benzyl ester;

[2-Propanone,O-] 6-(2-methyl-4,5-diphenyl-1H-imidazol-1-
yl)hexylJamino Jcarbonyl Joxime;]

2-Propanone,O-| 6-(2-methvi-4,5-diphenvl-1H-imidazol-1 -
v hexylaminocarbonylloxime;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid methyl ester;
[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid phenyl ester:}

| 6-(2-Methvi-4,5-diphenyl-imidazol-1-vl)-hexyl|-carbamic
acid phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid 4-fluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2,4-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-cyano-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2-methoxy-phenyl ester;

[[ 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl-carbamic
acid methyl ester;}

| 7-(2-Methy!-4,5-diphenyi-imidazol-1-vl)-heptyl|-carbamic
acid methyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid ethyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2.4-difluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2,6-dimethoxy-phenyl ester;
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| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid ethyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-tfluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2.4-difluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |]-carbamic
acid 2-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-chloro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid o-tolyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-cyvano-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 3,4-difluoro-phenyl ester;

{6-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-y1]-
hexyl }-carbamic acid 2-fluoro-phenyl ester:;

{6-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl}-carbamic acid 2,6-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid ethyl ester;

[Benzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yl)hexyl]Jamino Jcarbonyl Joxime:;]

Benzaldehvde, O-|6-(2-methvi-4,5-diphenyl-1H-imidazol-1 -
vDhexylaminocarbonylloxime;

[4-Fluorobenzaldehyde,O-[ 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

4-Fluorvobenzaldehyde O-| 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[2-Nitrobenzaldehye,O-[ 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexylJamino Jcarbonyl]oxime:;]

2-Nitrobenzaldehyve, O-|6-(2-methyl-4,5-diphenyi-1H -
imidazol-1-vD)hexylaminocarbonylloxime;

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

3-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H -
imidazol-1-vD)hexylaminocarbonylloxime;

[4-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

4-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H -
imidazol-1-vl)hexylaminocarbonylloxime;

[3-Pyridinecarboxaldehyde, O-[6-(2-methyl-4,5-diphenyl-
1H-imidazol-1-yl)hexyl]amino Jcarbonyl]oxime:;}

3-Pyridinecarboxaldehyde, O-| 6-(2-methyi-4,5-diphenyl-
IH-imidazol-1-vl)hexylaminocarbonylloxime;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester:;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 4-chloro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester:;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 4-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 4-chloro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 2-methoxy-phenyl ester;
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3
4-13-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
y pheny y1)-propoxy
phenyl}-carbamic acid 3-chloro-phenyl ester;
4-12-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
Y pneny Y Y
phenyl}-carbamic acid phenyl ester;
4-12-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
Y pheny Y Y
phenyl}-carbamic acid 2-fluoro-phenyl ester;
4-12-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
1 y pheny y y
phenyl}-carbamic acid 4-fluoro-phenyl ester:;
4-13-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
1 y pheny yl)-propoxy
phenyl}-carbamic acid phenyl ester:;
4-12-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
1 y pheny y y
phenyl) }-carbamic acid 4-methoxy-phenyl ester;
4-13-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
14-1 y pheny yl)-propoxy
phenyl}-carbamic acid 2-fluoro-phenyl ester;
4-13-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
14-1 y pheny yl)-propoxy
phenyl}-carbamic acid 2,6-difluoro-phenyl ester;
4-12-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
1 y pheny y y
phenyl}-carbamic acid ethyl ester;
| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;
1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-
[1-Ethy y pheny yD)-hexy
carbamic acid 2-fluoro-phenyl ester;
1-Isopropyl-6-(2-methyl-4.5-diphenyl-imidazol-1-vyl)-
[1-Isopropyl-6-( y pheny yD)
hexyl]-carbamic acid 2-fluoro-phenyl ester or
6-(2-Methyl-4.5-diphenyl-imidazol-1-y1)-1-phenyl-hexvl |-
[6-( y pheny yD)-1-phenyl-hexy
carbamic acid 2-fluoro-phenyl ester.
According to another embodiment of the first aspect of the
present invention are provided
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid 2-fluoro-phenyl ester;
[2-Propanone,O-] 6-(2-methyl-4,5-diphenyl-1H-imidazol-1-
yl)hexyl Jamino Jcarbonyl Joxime;]
2-Propanone,O-| 6-(2-methvi-4,5-diphenvl-1H-imidazol-1 -
vDhexylaminocarbonylloxime;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid cyclohexyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid methyl ester;
[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid phenyl ester:}
| 6-(2-Methvi-4,5-diphenyl-imidazol-1-vi)-hexyl|-carbamic
acid phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-fluoro-phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2,4-difluoro-phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-methoxy-phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-cyano-phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid 2,6-dimethoxy-phenyl ester;
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2-methoxy-phenyl ester;
7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
[7-( y pheny yl)-hepty
acid methyl ester;
| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid ethyl ester;
-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-he -carbamic
| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbami
acid phenyl ester;
-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-he -carbamic
| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbami
acid 4-fluoro-phenyl ester;
7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
[7-( y pheny yl)-hepty
acid 2-fluoro-phenyl ester;
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| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2,4-ditfluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-cvano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid ethyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-tfluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2,4-difluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-chloro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid o-tolyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-cyano-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 3,4-ditfluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 1sopropyl ester;

{6-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-y1]-
hexyl }-carbamic acid 2-fluoro-phenyl ester:;

{6-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-y1]-
hexyl }-carbamic acid 2,6-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid ethyl ester;

[Benzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yl)hexyl]amino Jcarbonyl Joxime;]

Benzaldehvde, O-|6-(2-methvi-4,5-diphenyl-1H-imidazol-1 -
vDhexylaminocarbonylloxime;

[4-Fluorobenzaldehyde,O-[ 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

4-Fluovobenzaldehyde O-| 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[2-Nitrobenzaldehye,O-[ 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

2-Nitrobenzaldehyve, O-]6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

3-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H -
imidazol-1-vD)hexylaminocarbonylloxime;

[4-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

4-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H -
imidazol-1-vl)hexylaminocarbonylloxime;

[3-Pryridinecarboxaldehyde, O-[6-(2-methyl-4,5-diphenyl-
1H-imidazol-1-yl)hexyl]amino Jcarbonyl]oxime:;}

3-Pyridinecarboxaldehvde, O-|6-(2-methyi-4,5-diphenyl-
I H-imidazol-1-yvl)hexylaminocarbonylloxime;
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10

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 4-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 4-chloro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 2-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 3-chloro-phenyl ester;

| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;

| 1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-
carbamic acid 2-fluoro-phenyl ester;

| 1-Isopropyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
hexyl]-carbamic acid 2-fluoro-phenyl ester;

or

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-1-phenyl-hexyl |-
carbamic acid 2-fluoro-phenyl ester.
According to another embodiment of the first aspect of the

present invention are provided

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2-fluoro-phenyl ester;

[2-Propanone,O-] 6-(2-methyl-4,5-diphenyl-1H-imidazol-1-
yl)hexyl Jamino Jcarbonyl Joxime;]

2-Propanone, O-| 6-(2-methyl-4,5-dipheny!-1H-imidazol-1 -
vDhexvlaminocarbonylloxime;

[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid phenyl ester;}

6-(2-Methyvl-4,5-diphenyi-imidazol-1-vi)-hexyl|-carbamic
acid phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-fluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 2.,4-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid o-tolyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid ethyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2.,4-difluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-fluoro-phenyl ester;
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| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2,4-ditfluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-chloro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-cvano-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |]-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 3,4-ditfluoro-phenyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-y1]-
hexyl }-carbamic acid 2-fluoro-phenyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl}-carbamic acid 2,6-difluoro-phenyl ester;

[Benzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yl)hexyl]amino]carbonyl Joxime;]

Benzaldehvde, O-|6-(2-methvi-4,5-diphenyl-1H-imidazol-1 -
vDhexylaminocarbonylloxime;

[4-Fluorobenzaldehyde,O-[ 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

4-Fluorvobenzaldehyde O-| 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[2-Nitrobenzaldehye,O-[ 6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexylJamino Jcarbonyl]oxime:;]

2-Nitrobenzaldehye, O-]6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vD)hexylaminocarbonylloxime;

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

3-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H -
imidazol-1-vD)hexylaminocarbonylloxime;

[4-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl Jamino Jcarbonyl]oxime:;}

4-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H -
imidazol-1-vl)hexylaminocarbonylloxime;

[3-Pyridinecarboxaldehyde, O-[6-(2-methyl-4,5-diphenyl-
1H-imidazol-1-yl)hexyl]amino Jcarbonyl]oxime:;}

3-Pyridinecarboxaldehyde, O-| 6-(2-methyi-4,5-diphenyl-
IH-imidazol-1-vl)hexylaminocarbonylloxime;

| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-
carbamic acid 2-fluoro-phenyl ester; or

| 1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester.
According to another embodiment of the first aspect of the

present mvention are provided

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 2-fluoro-phenyl ester;

[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid phenyl ester;}

| 6-(2-Methvi-4,5-diphenvi-imidazol-1-yl)-hexyl|-carbamic
acid phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid 4-tfluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2.4-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-chloro-phenyl ester;
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12

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 4-cyano-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 3,4-difluoro-phenyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-y1]-
hexyl}-carbamic acid 2-fluoro-phenyl ester;

or

| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester.

According to various embodiments of a second aspect of
the present invention are provided pharmaceutical formula-
tions comprising compounds of Formula (I) as defined
herein.

According to various embodiments of a third aspect of the
present invention are provided methods of treating condi-
tions the treatment of which can be effected by the inhibition
of FAAH by the administration of pharmaceutical compo-
sitions comprising compounds of Formula (I) as defined
herein.

According to another embodiment of the third aspect of
the present invention 1s provided a method of treating pain,
more particularly chronic pain, acute pain and neuropathic

pain by the administration of pharmaceutical compositions
comprising compounds of Formula (I) as defined herein.

According to another embodiment of the third aspect of
the present invention 1s provided a method of treating pain,
more particularly chronic pain, acute pain and neuropathic
pain by the administration of a pharmaceutical composition
comprising

I3
Q Vi N N\I.(O
N:< O
or salt or solvate thereof.

According to another embodiment of the third aspect of
the present mvention 1s provided a method of treating
neuropathic pain by the administration of a pharmaceutical
composition comprising

I3
N \[r
N:< O
or salt or solvate thereof.

According to another embodiment of the third aspect of
the present mvention 1s provided a method of providing
neuroprotection and contraception and yet further methods
of psychomotor disorder, hypertension, cardiovascular
disease, eating disorder, nausea, AlIDS-related complex,
glaucoma, inflammation, psoriasis and multiple sclerosis by
the administration of pharmaceutical compositions compris-
ing compounds of Formula (I) as defined heremn. See
Raphael Mechoulam, “Looking Back at Cannabis
Research,” Current Pharmaceutical Design, 2000, Vol. 6,
No. 13, pp. 1313-1322 (p. 1319); Sumner H. Burstein,
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“Ajulemic Acid (CT3): A Potent Analog of the Acid Metabo-
lites of THC,” Current Pharmaceutical Design, 2000, Vol. 6,
No. 13, pp. 1339-1345 (p. 1340); Vincenzo D1 Marzo, et al.,
“Endocannabinoids: New Targets for Drug Development,”

Current Pharmaceutical Design, 2000, Vol. 6, No. 13, pp.
1361-1380 (p. 1362); and Sonya L. Palmer, et al., “Natural

and Synthetic Endocannabinoids and Their Structure-
Activity Relationships,” Current Pharmaceutical Design,
2000, Vol. 6, No. 13, pp. 1381-1397 (p. 1386).

Other embodiments of the present invention may com-
prise a suitable combination of two or more of embodiments
and/or aspects disclosed herein.

Yet other embodiments and aspects of the mvention will
be apparent according to the description provided below.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1A 1illustrates results from a rat formalin model used

for testing acute chemo-induced pain. The single asterisk (*)
applies when p 1s less than 0.03.

FI1G. 1B illustrates results from a rat formalin model used
for testing chronic chemo-induced pain. The single asterisk
(*) applies when p 1s less than 0.05.

FI1G. 2 1llustrates results from the Hargreaves Test used for
measuring acute thermal pain. The single asterisk (*) applies
when p 1s less than 0.05 whereas the double asterisk (**)
applies when p 1s less than 0.01. n=6.

FIG. 3 illustrates results from the Chung Model used for
measuring neuropathic pain. The single asterisk (*) applies
when p 1s less than 0.05 whereas the double asterisk (%)
applies when p 1s less than 0.01. n=9-10.

DETAILED DESCRIPTION OF TH.
INVENTION

The description of the invention herein should be con-
strued 1n congruity with the laws and principles of chemical
bonding. For example, when a moiety 1s optionally substi-
tuted and said substitution requires the removal of a hydro-
gen atom from the moiety to be substituted, the description
of the moiety should be read to include the moiety with or
without said hydrogen atom. As another example, 1 a
variable 1s defined as a particular moiety or atom and 1s
turther defined to have value of 0 or some integer, the
bond(s) attaching said moiety should be suitably removed in
the event the varniable equals 0. An embodiment or aspect
which depends from another embodiment or aspect, will
describe only the variables having values and provisos that
differ from the embodiment or aspect from which 1t depends.
It 1s to be understood that the present mnvention may include
any and all possible sterecoisomers, geometric isomers,
diastereoisomers, enantiomers, anomers and optical
1somers, unless a particular description specifies otherwise.
As used herein, “halo” or “halogen” includes fluoro, chloro,
bromo and 10do. As used herein, “alkyl” or “alkylene”
includes straight or branched chain configurations.

The compounds of this invention can exist in the form of
pharmaceutically acceptable salts. Such salts include addi-
tion salts with inorganic acids such as, for example, hydro-
chloric acid and sulfuric acid, and with organic acids such
as, for example, acetic acid, citric acid, methanesulfonic
acid, toluenesulfonic acid, tartaric acid and maleic acid.
Further, in case the compounds of this invention contain an
acidic group, the acidic group can exist in the form of alkali
metal salts such as, for example, a potassium salt and a
sodium salt; alkaline earth metal salts such as, for example,
a magnesium salt and a calcium salt; and salts with organic
bases such as a triethylammonium salt and an arginine salt.
The compounds of the present invention may be hydrated or
non-hydrated.
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The compounds of this invention can be admimistered 1n
such oral dosage forms as tablets, capsules (each of which
includes sustained release or timed release formulations),
pills, powders, granules, elixirs, tinctures, suspensions, Syr-
ups and emulsions. The compounds of this mvention may
also be administered intravenously, intraperitoneally,
subcutaneously, or intramuscularly, all using dosage forms
well known to those skilled 1n the pharmaceutical arts. The
compounds can be administered alone, but generally will be
administered with a pharmaceutical carrier selected upon the
basis of the chosen route of administration and standard
pharmaceutical practice. Compounds of this invention can
also be administered in intranasal form by topical use of
suitable intranasal vehicles, or by transdermal routes, using
transdermal skin patches. When compounds of this iven-
tion are administered transdermally the dosage will be
continuous throughout the dosage regimen.

The dosage and dosage regimen and scheduling of a
compounds of the present mmvention must 1n each case be
carefully adjusted, utilizing sound professional judgment
and considering the age, weight and condition of the
recipient, the route of administration and the nature and
extent of the disease condition. In accordance with good
clinical practice, 1t 1s preferred to administer the instant
compounds at a concentration level which will produce
ellective beneficial effects without causing any harmiul or
untoward side eflects.

Compounds of the present invention may be synthesized
according to the description provided below. Variables pro-
vided 1n the schema below are defined 1n accordance with

the description of compounds of Formula (I) unless other-
wise specified.

EXPERIMENTALS

Scheme 1

11

‘ 111
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-continued
RZ
,‘,\ X
Rl
O 1V
N N
4<N ~ A)‘\OH
N—
R3
C
RZ

‘\ N

Rl

\/ / N % O

4<\A/ \I( \R3
N—
; O
R

D

Reaction conditions: (1) aldehyde, CH3;COONH,4, CH3COQOH, 100° C.; (11) bromide,
NaH, DMP, rt; (i11) NaOH, EtOH, rt; (1v) (a) N3P(O)(OPh),, Et3N, toluene, 205° C. (b)
R3OH, 80° C.

The following Intermediates 1-13 may be used to syn-
thesize Examples 1-51.

Intermediate 1

2-Methyl-4,5-diphenyl-1H-imidazole: (Scheme 1, (A))
To a solution of benzil (3.0 g, 14 mmol) 1n glacial acetic acid
(100 mL) was added ammonium acetate (22.2 g, 284 mmol)
tollowed with acetaldehyde (1.26 g, 28 mmol). The resultant
suspension was stirred at 100° C. for 2.5 hours. After
removal of most of solvent, the residue was dissolved in
EtOAc. The precipitate ammonium acetate was filtered off.
The filtrate was washed with 2N NaOH, H,O, and then was
dried over MgSQO,. After filtration and concentration 1n
vacuo, the residue was purified by flash chromatography
(S10,: EtOAc/Hexanes). This compound was obtained as a
white solid (0.96 g, 4.1 mmol, 29% vyield): mp 232-235° C.;
MS m/e 235.0 (MH*); '"H NMR (DMSO-d,) 87.27 (br m,
10H), 2.33 (s, 3H); °C NMR (DMSO-d,) 8144.3, 128.7,

128.3, 127.8, 127.3, 126.3, and 14.0. Anal. Caled for
C,.H,.N,.0.12 H,0: C, 81.26; H, 6.07; N, 11.85. Found:C,
31.20; H, 6.03; N, 11.89.
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Intermediate 2

7\

NH

2-Ethyl-4,5-diphenyl-1H-1imidazole: (Scheme 1, (A)) Pre-
pared as described for the example above. 'H NMR
(DMSO): 61.30 (t, 3H), 2.72 (q, 2H), 7.44 (b, 10H), 12.02
(b, 1H); Mass Spec: 249.26 (MH™).

Intermediate 3

8

'___..--""

NN

X

NH
N%

4,5-Bis-(4-fluoro-phenyl)-2-methyl-1H-1midazole:
(Scheme 1, (A)) Prepared as described for the example
above. 'HH NMR (DMSO): 2.32 (s, 3H), 7.13 (t, 2H), 7.27

(t, 2H), 7.47 (m, 4H), 12.15 (b, 1H).

Intermediate 4

7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptanoic acid
cthyl ester: (Scheme 1, (B)) To a solution of 2-methyl-4,5-
diphenyl-1H-imidazole (0.20 g, 0.85 mmol) in DMF (6 mL)
was added NaH (60% 1n mineral oi1l, 0.038 g, 0.94 mmol).
The resulting mixture was stirred at rt for 10 min. The
stirring continued for 2 hours after addition of ethyl
7/-bromoheptanoate (0.21 g, 0.90 mmol). The reaction mix-
ture was diluted with diethyl ether (30 mL), washed by
water, and then was dried over MgSQO,. After filtration and
concentration in vacuo, the residue was purified by flash
chromatography (S10,: EtOAc/Hexanes). This compound
was obtamned as a colorless o1l (0.24 g, 0.61 mmol, 72%
yield): "H NMR (DMSO-d,) 81.08 (m, 4H), 1.15 (t, J=7.2
Hz, 3H), 1.33 (m, 4H), 2.16 (t, J=6.6 Hz, 2H), 2.40 (s, 3H),
3.68 (t, J=7.8 Hz, 2H), 4.03 (q, J=4.5 Hz, 2H), 7.05)m, 1H),
7.13 (m, 2H), 7.34 (m, 4H), 7.48 (m, 3H); '°C NMR
(DMSO-d,) 013.4, 14,4, 243, 25.7, 27.8, 29.6, 33.5, 433,
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59.9,125.8, 126.0, 128.1, 128.3, 128.8, 129.3, 131.1, 131.8,
135.2, 135.3, and 144.0. Anal. Calcd for C,.H,,N,O,: C,
76.89; H, 7.74; N, 7.17. Found: C, 76.33; H, 7.67, N, 6.85.

Intermediate 5

/ \

8-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-octanoic acid
cthyl ester: (Scheme 1, (B)) Prepared as described for the
example above. "H NMR (DMSO): 81.06 (b, 6H), 1.20 (t,
3H), 1.42 (m, 4H), 2.22 (t, 2H), 2.49 (s, 3H), 3.70 (t, 2H),
4.06(q,2H), 7.16 (m, 3H), 7.35 (m, 4H), 7.51 (m, 3H). Mass
Spec: 405.32 (MH™).

Intermediate 6

-
N*§<N/\/\/w/

O

6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexanoic acid
cthyl ester: (Scheme 1, (B)) Prepared as described for the
example above. '"H NMR (DMSO): 81.13 (m, 2H), 1.17 (&,
3H), 1.43 (m, 4H), 2.15 (t, 2H), 2.40 (s, 3H), 3.70 (t, 2H),
4.04 (q, 2H), 7.13 (m, 3H), 7.47 (m, 4H), 7.54 (m, 3H). Mass
Spec: 377.26 (MH™).

Intermediate 7

N\

=
X

8-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-heptanoic acid
cthyl ester: (Scheme 1, (B)) Prepared as described for the
example above. '"H NMR (DMSO-d,) 81.08 (m, 4H), 1.15
(t, J=7.2 Hz, 3H), 1.33 (m, 7H), 2.16 (t, J=6.6 Hz, 2H), 2.71
(q, J=7.5Hz),3.68 (t, I=7.8 Hz, 2H), 4.03 (q, J=4.5 Hz, 2H),
7.05 (m, 1H), 7.13 (m, 2H), 7.34 (m, 4H), 7.48 (m, 3H).
Anal. Calcd for C,H;,N,O,: C, 77.19; H, 7.97; N, 6.92.
Found: C, 77.06; H, 8.13; N, 6.89. Mass Spec: 405.2 (MH™).
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Intermediate &

F

7-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl|-
heptanoic acid ethyl ester: (Scheme 1, (B)) Prepared as
described for the example above. 'H NMR (DMSO): 81.09
(m, 4H), 1.17 (t, 3H), 1.38 (m, 4H), 2.19 (t, 2H), 2.39 (s,
3H), 3.6 (t, 2H), 4.05 (q, 2H), 7.03 (t, 2H), 7.36 (m, 4H),
7.41 (m, 2H). Mass Spec: 427.49 (MH™).

Intermediate 9

7-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl|-
heptanoic acid: (Scheme 1, (C)) To a solution of 7-]4,5-Bis-
(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-heptanoic acid
cthyl ester (1.9 g, 4.4 mmol) in EtOH (10 mL) was added
NaOH (10 N, 2 mL, 20 mmol). The resulting mixture was
stirred at rt for 1 hour, diluted with EtOAc (100 mL), washed
by HCI (0.5 N), and then was dried over MgSQO,. After
filtration and concentration 1n vacuo, the residue was puri-
fied by flash chromatography (510,: MeOH/CH,CIl,). This
compound was obtained as a white solid 1n HCI salt form
(1.9 g, 4.3 mmol, 98% vield): '"H NMR (DMSO): 81.15 (m,
4H), 1.377 (1, 2H), 1.47 (t, 2H), 2.13 (t, 2H), 2.73 (s, 3H), 4.03
(t, 2H), 7.35 (t,2H), 7.45 (m, 4H), 7.57 (m, 2H), 12.1 (b, 1H).

Intermediate 10

/\‘
O
NP

8-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptanoic acid:
(Scheme 1, (C)) Prepared as described for the example
above. 'H NMR (DMSO-d,) 811.95 (br s, 1H), 7.56 (m,
3H), 7.46 (m, 2H), 7.38 (m, 2H), 7.28 (m, 3H), 3.83 (1, 2H,
I=7.5Hz), 2.67 (s, 3H), 2.09 (t, 2H, J=7.5 Hz), 1.38 (im, 2H),
1.25 (m, 2H), and 1.09 (m, 4H), “C NMR (DMSO-d,)
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5174.5, 144.4, 131.3, 130.1, 129.6, 128,9, 128.8, 128.4,
128.1, 126.8, 44.3, 33.8, 29.4, 28.9, 25.6, 22.3 and 11.7.
Anal. Caled for C,,H,.N,0,.0.95 HCL.032 C.H,.: C,
70.48; H, 7.46; N, 6.60. Found: C, 70.82; H, 7.08, N, 6.64.

Intermediate 11

O

= OH
N
N“‘{-..‘<

6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexanoic acid:
(Scheme 1, (C)) Prepared as described for the example
above. "H NMR DMSO): §1.17 (m, 2H), 1.33 (m, 2H), 1.51
(m, 2H), 2.09 (t, 2H), 2.76 (s, 3H), 4.03 (t, 2H), 7.38 (m,
SH), 7.49 (m, 2H), 7.65 (m, 3H).

Intermediate 12

-
N--\-...<N/\/\/\/Y

\

4

O

8-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-octanoic acid:
(Scheme 1, (C)) Prepared as described for the example
above. 'H NMR (DMSO): 81.07 (b, 6H), 1.39 (m, 2H), 1.48
(m, 2H), 2.15 (t, 2H), 2.72 (s, 3H), 3.92 (t, 2H), 7.35 (s, SH),
7.52 (m, 2H), 7.606 (m, 3H), 12.1 (b, 1H). Anal. Calcd. for
C,,H,:N,0,.0.982HCI. 0.59H20: C, 68.16; H, 7.19; N,
6.62. Found: C, 68.00; H, 7.09; N, 6.81.

Intermediate 13

| 0

7R
NP

8-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-heptanoic acid:
(Scheme 1, (C)) Prepared as described for the example
above. 'H NMR (DMSO-d,) 811.95 (br s, 1H), 7.56 (m,
3H), 7.46 (m, 2H), 7.38 (m, 2H), 7.28 (m, 3H), 3.83 (t, 2H,
I1=7.5 Hz), 3.13 (q, J=7.8 Hz, 2H), 2.09 (t, 2H, J=7.5 Hz),
1.38 (m, 5H), 1.25 (m, 2H), and 1.09 (m, 4H). Anal. Calcd
tor C, ,H,.N,0O,.1.00HC1.0.44 C_H, ,: C, 68.44; H, 7.15; N,
6.65. Found: C, 68.43; H, 6.98; N, 6.53.
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EXAMPLE 1
o @ |
VAN N N PP
T

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester: (Scheme 1 (D)) To a
suspension of 8-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-
heptanoic acid (11.3 g, 28.3 mmol) 1n a mixture of Et;N (10
g 99 mmol) and toluene (200 mL) was added azide (11.0 g,
39.7 mmol). The resultant mixture was stirred at r.t. for 10
min. and then at 108° C. under N, for 90 min. After the
mixture was cooled to r.t., 2-fluorophenol (3.8 g, 37 mmol)
was added. The reaction mixture was stirred at r.t. for 10 min
and then at 80° C. for 1 h. The mixture was diluted with
EtOAc, washed with H,O, and then was dried over MgSQO.,,.
After ﬁltratlon and concentratlon in vacuo, the residue was
purified by flash chromatography (S10,: JtOAC/Hexanes)
This compound was obtained as a white solid (7.3 g, 13.5
mmol, 55% vyield): mp 129-131° C.; 'H NMR (DMSO-d,)
07.85 (br s, 1H), 7.50 (m, 3H), 7.33 (m, SH), 7.30-7.05 (m,
6H), 3.69 (t, 2H, J=4 8 Hz), 2.95 (dd, 2H, J=4.8,3.6 Hz), 2.4
(s, 3H), 1.4 (m, 2H), 1.3 (m, 2H), 1.09 (m, 4H). Anal. Calcd
tor C,oH;,FN;O,: C, 73.86; H, 6.41; N, 8.91. Found: C,
73.63; H, 6.45; N, 8.81. Mass Spec: 472.2 (MH™).

EXAMPLE 2
O H;C CHj
CH3

| 6-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid tert-butyl ester (Scheme 1, (D)) Prepared as described
for the example above. 'H NMR (DMSO): 81.04 (m, 4H),
1.28 (m, 7H), 1.35 (s, 9H), 2.79 (m, 4H), 3.68 (t, 2H), 7.08
(t, 1H), 7.16 (t, 2H), 7.36 (m, 4H), 7.51 (m, 3H). Anal.
Calcd. for C28H37N302. 0.196 CH2CI2. 0.4 C6H14: C,
73.68; H, 8.69; N, 8.43. Found: C, 73.81; H, 8.38; N, 8.19.
Mass Spec: 448.2 (MH™).

EXAMPLE 3

oy T

6-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid sec-butyl ester: (Scheme 1, (D)) Prepared as described
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for the example above. "H NMR (DMSO): 80.84 (t, 3H), 7.39 (m, 2H), 7.41 (m, 3H), 7.49 (m, 2H), 7.61 (m, 2ZH).
1.03 (bs, 4H), 1.11 (d, J=6.27 Hz, 3H), 1.36 (t, 2H), 1.48 (m, Mass Spec: 433.31 (MH™).

7TH), 2.76 (q, 2H), 2.84 (g, 2H), 3.71 (t, 2H), 4.55 (m, 1H),

6.8 (t, 1H), 7.05 (m, 1H), 7.16 (t, 2H), 7.36 (m, 4H), 7.50 (m,

3H). Anal. Calcd. for C,8H,,N;,O,. 0.17 CH,Cl,. 0.245 5

C.H,,: C,73.66; H, 8.50; N, 8.70. Found: C, 73.73; H, 8.19; EXAMPLE 7

N, 8.69. Mass Spec: 448.2 (MH™).

EXAMPLE 4
10
O
4 = T
Z N i 15 O

NZQ\_/\/\/ NTO\/\/\Q o

CH; O

20 | 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 4-chloro-butyl ester: (Scheme 1, (D)) Pre- carbamic acid cyclohexyl ester: (Schemt? 1 (D)) Prepared as
pared as described for the example above. Analytical HPLC described for the example above. Analytical HPLC 1.64 min

1.46 min (89%). Mass Spec: 454.3 (MH™). (85%). Mass spec: 460.21 (MH™).
25

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-

EXAMPLE 5

EXAMPLE 8

9 30
/\/\/\/N\I(O\/O ‘
= ] ‘ /ACW\/NYO\CHB

O
CHs3 35

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]- CH;
carbamic acid benzyl ester: (Scheme 1 (D)) Prepared as

described for the example above. This compound was puri- 40
fied by preparative HPLC (YMC 30x100 mm (5 uM

packing), 10% MeOH/90% water/01% TFA as mobile phase _ o

A, 90% MeOH/10%water/0.1% TFA as mobile phase B). 'H [6-(2-Methyl-4,5-diphenyl-imidazol-1-yI)-hexyl]-
NMR (DMSO): 81.067 (bs, 4H), 1.26 (t, 2H), 1.47 (t, 2H), carbamic acid methyl ester: Prepared as described for the
2.73 (s, 3H), 2.91 (q, 2H), 3.94 (1, 2H), 5.01 (s, 2H), 7.20 (m, 45 example above. Analytical HPLC 1.33 min. (80%). Mass
3H), 7.35 (m, 8H), 7.49 (m, 2H), 7.59 (d, ]=6.69 mHz, 3H).  spec: 392.12 (MH").

Mass Spec: 468.17 (MH™).

EXAMPLE 6

EXAMPLE 9

50

4 N/\/\/\/N\[(O“N#)\C% 55 ‘ p N o
=( 0 N hd \O
—( O

CH,

60

[2-Propanone, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino)carbonyl Joxime:] 2-Propanone,
O-16-(2-methyl-4,5-diphenyvl-1H-imidazol-1-vI)
hexvlaminocarbonylloxime: (Scheme 1 (D)) Prepared as 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
described for the example above. '"H NMR (DMSO): §1.11 65 carbamic acid phenyl ester: (Scheme 1 (D)) Prepared as
(m, 4H), 1.30 (m, 2H), 1.50 (m, 2H), 1.92 (d, J=9.25 mHz, described tfor the example above. Analytical HPLC 1.50 min
6H), 2.74 (s, 3H), 2.96 (m, 2H), 3.94 (t, 2H), 7.29 (t, 1H), (83%). Mass Spec: 454.15 (MH™).
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EXAMPL,

(L]

10

CH;

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 4-fluoro-phenyl ester: (Scheme 1 (D)) Pre-

pared as described for the example above. Analytical HPLC
1.52 min (97%). Mass Spec: 472.09 (MH™).

EXAMPLE 11
g |
N O
2NN N N \n/
N:< O .
CH,

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2,4-difluoro-phenyl ester: (Scheme 1 (D))

Prepared as described for the example above. Analytical
HPLC 1.54 min (96%). Mass Spec. 490.06 (MH™).

EXAMPL.

;:i:\/\/\/ I \Q\CI

CH;

(L]

12

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 4-chloro-phenyl ester: (Scheme 1 (D)) Pre-
pared as described for the example above. Analytical 1.61

min (95%). Mass Spec: 488.02 (MH™).

2N

~

CH;

EXAMPL.

13

(Ll

NTO
O : “OCHx

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 4-methoxy-phenyl ester: (Scheme 1 (D))
Prepared as described for the example above. Analytical

HPLC 1.51 min (96%). Mass Spec: 484.11 (MH™).
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EXAMPLE 14

& 5
/\/\/\/N\ﬂ/o oo T
N=( ) 0 \Q\F N/_ NN N 1/ \@

4<

CHs,

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid o-tolyl ester: (Scheme 1 (D)) Prepared as
described for the example above. H Analytical HPLC 1.54
min (92%). Mass Spec: 468.11 (MH™).

®
=

CHj

EXAMPLE 15

NTO
O

X
\N

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 4-cyano-phenyl ester: (Scheme 1 (D)) Pre-

pared as described for the example above. Analytical HPLC
1.46 min (94%). Mass Spec: 479.08 (MH™).

EXAMPLE 16

A NN N
Y

O
CH; ?

H,C

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2,6-dimethoxy-phenyl ester: (Scheme 1 (D))
Prepared as described for the example above. Analytical

HPLC 1.43 min (94%). Mass Spec: 514.10 (MH™).

‘ CH;
O.r"
N\I.(O
O

Z N
-

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-methoxy-phenyl ester: (Scheme 1 (D))

EXAMPLE 17

CH,
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Prepared as described for the example above. Analytical pared as described for the example above. Analytical HPLC
HPLC 1.48 min (99%). Mass Spec: 484.12 (MH™). 1.60 min (98%). Mass Spec: 486.30 (MH™).
EXAMPLE 18 EXAMPLE 22

I3
\"'CHB - T
N=— N4<
r\ \Lr CH; O

CH;
15

[7-(2-Methyl-4,5-diphenyl-imidazol-1-y1)-heptyl]- [7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-
carbamic acid methyl ester: (Scheme 1 (D)) Prepared as carbamic amd' 2-fluoro-phenyl ester: (Scheme 1. (D)) Pre-
described for the example above. Analytical HPLC 1.41 min ~ Pared as described for the example above. iﬁnalytlcal HPLC
(98%). Mass Spec: 406.32 (MH™Y). 1.58 min (96%). Mass Spec: 486.31 (MH™).

20
19 EXAMPLE 23

(L]

EXAMPL.

® -

9 g F
7 N % O CH 7 N\/\/\/\/% O\@\
~ - Y
—( b =, I F

CHL 30

(L]

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-

7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl|-
L7 ethyl-4,5-diphenyl-imidazol-1-yl)-heptyl] carbamic acid 2,4-difluoro-phenyl ester: (Scheme 1 (D))

carbamic acid ethyl ester: (Scheme 1 (D)) Prepared as

described for the example above. Analytical HPLC 1.49 min 3> Prepared as described for the example above. Analytical
(95%). Mass Spec: 420.35 (MH*) HPLC 1.61 min (90%). Mass Spec: 504.31 (MH™).

EXAMPLE 20 EXAMPLE 24

® ” . @
‘ 7 N
/ N % O N N O
T j&
={ Y T
O \O CH; Cl

CH

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-
carbamic acid 4-chloro-phenyl ester: (Scheme 1 (D)) Pre-
pared as described for the example above. Analytical HPLC

1.68 min (90%). Mass Spec: 502.29 (MH™).

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]- 350
carbamic acid phenyl ester: (Scheme 1 (D)) Prepared as
described for the example above. Analytical HPLC 1.58 min
(99%). Mass Spec: 468.32 (MH™).

EXAMPLE 21 55 EXAMPLE 25

(L]

NP e e LIPS B \/\/\/\/N\H/O\G\
NA( \lg’/ \O\F NA(CHS o OCH;

63
| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]- | 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-
carbamic acid 4-fluoro-phenyl ester: (Scheme 1 (D)) Pre- carbamic acid 4-methoxy-phenyl ester: (Scheme 1 (D))
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Prepared as described for the example above. Analytical Prepared as described for the example above. Analytical
HPLC 1.59 min (90%). Mass Spec: 498.33 (MH™). HPLC 1.57 min (90%). Mass Spec: 498.33 (MH™).

EXAMPLE 26

‘ EXAMPLE 30
g v C
2N N_ 0 10
N:( \I.r
CH © 7
15 N F\ \ﬂ/
| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |- CH; O
carbamic acid o-tolyl ester: (Scheme 1 (D)) Prepared as
described for the example above. Analytical HPLC 1.63 min
(90%). Mass Spec: 482.33 (MH™).
DT T 20
EAAMPLE 27 | 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-
carbamic acid ethyl ester: (Scheme 1 (D)) Prepared as
described for the example above. Analytical HPLC 1.36 min
(98%). Mass Spec: 392.35 (MH™).
< zﬂ
4
= 31

H
AN e LN
—=( hd \Q\ EXAMPL,
O
CN

CH,

carbamic acid 4-cyano-phenyl ester: (Scheme 1 (D)) Pre-
pared as described for the example above. Analytical HPLC

1.53 min (90%). Mass Spec: 493.31 (MH™). 35 7 N\/\/\/N O
EXAMPLE 28 N:< \l.r

‘ p

CHsj
O,.-""
‘ 4 3 [5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-
A \n/o carbamic acid phenyl ester: (Scheme 1 (D)) Prepared as
O
1
CH;

30 ‘ ‘
| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-

N:< described for the example above. Analytical HPLC 1.48 min

45
CH; (97%). Mass Spec: 440.36 (MH™).

EXAMPL.

L1l

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]- 5q 32

carbamic acid 2,6-dimethoxy-phenyl ester: (Scheme 1 (D))

Prepared as described for the example above. Analytical
HPLC 1.53 min (96%). Mass Spec: 528.37 (MH™).

EXAMPLE 29 . ‘
/ N\/\/\/ﬁ O
O N_: \|r \@\
‘ O*”CH3 o 0 E
o 60
ZN NTO, i
CH; O : .
| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-

\=(

65 carbamic acid 4-fluoro-phenyl ester: (Scheme 1 (D)) Pre-

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]- pared as described for the example above. Analytical HPL.C
carbamic acid 2-methoxy-phenyl ester: (Scheme 1 (D)) 1.51 min (97%). Mass Spec: 458.33 (MH™).
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EXAMPLE 33 EXAMPL,

(L]

36

(L]

P e UL o SN NN
~ T CL. S TTT

15

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-
carbamic acic} 2,4‘-diﬂuor0-phenyl ester: (Scheme 1 (D)) [5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-
Prepared as described for the example above. Analytical carbamic acid 4-methoxy-phenyl ester: (Scheme 1 (D))

HPLC 1.52 min (95%). Mass Spec: 476.32 (MH"). 20 Prepared as described for the example above. Analytical
HPLC 1.49 min (99%). Mass Spec: 470.35 (MH™).

EXAMPL.

L1

34

2 EXAMPIL,

37

(Ll

NN N N °
\ \I'I/
CH; O 15 /\

[5-(2-Methyl-4,5-diphenyl-imidazol-1-y1)-pentyl]-
carbamic acid 2-fluoro-phenyl ester: (Scheme 1 (D)) Pre-
pared as described for the example above. Analytical HPLC

1.48 min (98%). Mass Spec: 458.33 (MH™).

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-
carbamic acid o-tolyl ester: (Scheme 1 (D)) Prepared as
described for the example above. Analytical HPLC 1.56 min

(95%). Mass Spec: 454.36 (MH™).
45

EXAMPL.

L1

33 EXAMPIL.

L1

33

50

‘ 7 N i 53 ‘ 4 H

60

[5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]- | 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-
carbamic acid 4-chloro-phenyl ester: (Scheme 1 (D)) Pre- 45 carbamic acid 4-cyano-phenyl ester: (Scheme 1 (D)) Pre-
pared as described for the example above. Analytical HPLC pared as described for the example above. Analytical HPLC

1.62 min (98%). Mass Spec: 474.29 (MH™). 1.44 min (99%). Mass Spec: 465.32 (MH™).
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EXAMPLE 39 described for the example above. Analytical HPLC 1.47 min
(83%). Mass Spec: 420.17 (MH™).

‘ ; EXAMPLE 43
: \/\/\/N V
- T ) ‘

(L]

Z,
-
O

\
)

o

iy
T

CHj O .
0 o
& A
— N O
[5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]- 1° N‘(

carbamic acid 2,6-dimethoxy-phenyl ester: (Scheme 1 (D))
Prepared as described for the example above. Analytical
HPLC 1.44 min (99%). Mass Spec: 500.38 (MH™).

EXAMPLE 40 20

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
‘ hexyl}-carbamic acid 2-fluoro-phenyl ester: (Scheme 1 (D))

Prepared as described for the example above. Analytical
‘ Z N

HPLC 1.50 min (95%). Mass Spec: 508.29 (MH™).
- CHE:
H
~ N O EXAMPLE 44
~ T
s

CH; O 30

25

L1

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-

F
carbamic acid 2-methoxy-phenyl ester: (Scheme 1 (D)) O
Prepared as described for the example above. Analytical ;5 J.L

HPLC 1.46 min (97%). Mass Spec: 470.34 (MH™). N 0
EXAMPLE 41 Nz(

‘ a0

O
‘ JJ\ 16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-

Z N F hexyl}-carbamic acid 2,6-difluoro-phenyl ester: (Scheme 1
N:< N O 45 (D)) Prepared as described for the example above. Analyti-
CH, . cal HPLC 1.50 min (85%). Mass Spec: 526.31 (MH™).

|6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 3.,4-difluoro-phenyl ester: (Scheme 1 (D)) 50
Prepared as described for the example above. Analytical

HPLC 1.55 min (84%). Mass Spec: 490.32 (MH™).
EXAMPLE 42

EXAMPL.

45

(Ll

55
‘ ‘ 4 N/\/\/\/NTOVCHB
N_< O
CH;3
/ N 60

N OYCH3
N:< \ﬂ/ H,C
| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-

65 carbamic acid ethyl ester: (Scheme 1 (D)) Prepared as
[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]- described for the example above. Analytical HPLC 1.40 min
carbamic acid 1sopropyl ester: (Scheme 1 (D)) Prepared as (82%). Mass Spec: 406.15 (MH™).
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EXAMPL,

(L]

46

[Benzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime:]
Benzaldehvde, O-|6-(2-methvi-4,5-diphenyl-1H-imidazol-1 -
v hexylaminocarbonylloxime.: (Scheme 1 (D)) Prepared as
described for the example above. Analytical HPLC 1.48 min
(89%). Mass Spec: 481.26 (MH™).

EXAMPLE 47
g o
OO S
N:< I
CH, F

[4-Fluorobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-
1H-imidazol-1-yl)hexyl]amino]carbonyl]oxime:]
4-Fluorobenzaldehyvde, O-| 6-(2-methyl-4,5-diphenyvi-1H-
imidazol-1-ylhexylaminocarbonylloxime: (Scheme 1 (D))

Prepared as described for the example above. Analytical
HPLC 1.58 min (87%). Mass Spec: 499.32 (MH™).

EXAMPLE 48
I T
\=(
O
CH, O>N

[2-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]|carbonyl]oxime:]}
2-Nitrobenzaldehyve, O-|6-(2-methyl-4,5-dipheny!-1H -
imidazol-1-yl)hexylaminocarbonylloxime: (Scheme 1 (D))

Prepared as described for the example above. Analytical
HPLC 1.56 min (93%). Mass Spec: 526.3 (MH™).
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EXAMPLE 49
SO SN
N_< 0
CH,

NO,

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]Jamino]carbonyl]oxime:]}
3-Nitrobenzaldehvde, O-|6-(2-methyvl-4,5-diphenyl-1H-
imidazol-1-yD)hexvlaminocarbonylloxime: (Scheme 1 (D))

Prepared as described for the example above. Analytical
HPLC 1.57 min (83%). Mass Spec: 526.32 (MH™).

EXAMPLLE 50
N. _O. =
O 7N \ﬂ/ N/\@\
N:( I
CH, NO,

[4-Nitrobenzaldehyde, O-{6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]|carbonyl]oxime:]
4-Nitrobenzaldehyvde, O-{6-(2-methyl-4,5-diphenyl-1H -
imidazol-1-yD)hexvlaminocarbonylloxime: (Scheme 1 (D))

Prepared as described for the example above. Analytical
HPLC 1.58 min (94%). Mass Spec: 526.29 (MH™).

EXAMPILE 51
N O o
I - T YU
N— 0O P
CH,

[3-Pyridinecarboxaldehyde, O-[6-(2-methyl-4,5-
diphenyl-1H-imidazol-1-yl)hexyl JaminoJcarbonyl Joxime:}
3-Pyridinecarboxaldehvde, O-|6-(2-methyi-4,5-diphenyl-
I H-imidazol-1-yhexylaminocarbonylloxime: (Scheme 1

(D)) Prepared as described for the example above. Analyti-
cal HPLC 1.24 min (94%). Mass Spec: 482.26 (MH™).
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Scheme 2
Rl
X
R? ‘
f‘f\ X 7
NN
—
R3
R R, R,
R R’ RY
T\/\ SN T\/\ e T\/\ [
NS h | LA - L AA \>
\/ N\A/N / \/ N\A/ Br \/ N\A/N
N—={ N:< N:<
3 O 3 3
R R R
. E G
wherem A 1s C>—Cg alkylene s=721t0 6
R R
I
R2 R?
,\ N F f\ X A

<\
%

O
N o
\

3
R N 0
8}

Reaction conditions: (1) dibromude, NaH, DME, rt; (1) 2 H-1,3-benzo xaline-2,4(3H)-dione, K>CO3, DME, 857 C.; (111) 2-oxazolidone, NaH, DML, rt; (1v) ethyl 4-hy droxybenzoate,
K>COs5, DME, 55° C.; (v) NaOH, EtOH, rt; (v1) (a) N3P(O)({(OPh)>, Et3N, toluene, 105 C., (b) OOH, 80° C.
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The following Intermediates 14-20 may be used to syn-
thesize Examples 52—-74.

Intermediate 14

-

1-(5-Bromo-pentyl)-2-methyl-4,5-diphenyl-1H-
imidazole: (Scheme 2 (E)) To a solution of 2-Methyl-4,5-
diphenyl-1H-imidazole (2.0 g, 8.5 mmol) and 1,5-
dibromopentane (3.01 g, 12.7 mmol) in DMF (100 mL) was
added NaH (60% in mineral oi1l, 0.50 g, 12.7 mmol). The
resulting mixture was stirred at rt for 1 hour, quenched by
addition of water, extracted by CH,Cl,, washed by water,
and then was dried over MgSQO,. After filtration and con-
centration 1n vacuo, the residue was purified by flash chro-
matography (510, EtOAc/Hexanes). This compound was
obtained as a pale yellow o1l (2.2 g, 5.7 mmol, 67% vyield):
"H NMR (DMSO): 81.20 (m, 2H), 1.47 (m, 2H), 1.64 (m,
2H), 2.41 (s, 3H), 3.45 (t, 2H), 3.72 (t, 2H), 7.16 (m, 3H),
7.31 (m, 4H), 7.55 (t, 3H). Mass Spec: 384.57 (MH™).

Intermediate 15

= ’fﬁ\\uffﬁhﬂu/fﬁ\\u#’Br
N
N“‘"-\--.‘<

1-(6-Bromo-hexyl)-2-methyl-4,5-diphenyl-1H-
imidazole: (Scheme 2 (E)) Prepared as described for the
example above. '"H NMR (DMSO): 81.2 (m, 4H), 1.5 (m,
2H), 1.75 (m, 2H), 2.5 (s, 3H), 3.4 (t, 2H), 3.69 (t, 2H), 7.14
(m, 3H), 7.36 (m, 4H), 7.516 (m, 3H). Mass Spec: 399.14
(MH™).

Intermediate 16
</ \>
= ‘ o
AN
/\jl\,ﬁ,.(N AN N
Nagx<k

1-(3-Bromo-propyl)-2-methyl-4,5-diphenyl-1H-
imidazole: (Scheme 2 (E)) Prepared as described for the
example above. 'H NMR (DMSO): §1.99 (m, 2H), 2.43 (s,
3H), 3.39 (t, 2H), 3.88 (t, 2H), 7.17 (m, 3H), 7.35 (m, 4H),
7.53 (m, 3H), Mass Spec: 356.59 (MH™).
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Intermediate 17

PN

=4
X

COOEt

4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
benzoic acid ethyl ester: (Scheme 2 (H)) To a solution of
1-(3-Bromo-propyl)-2-methyl-4,5-diphenyl-1H-1imidazole
(0.80 g, 2.2 mmol) and ethyl 4-hydroxybenzoate (1.20 g, 7.2
mmol) in DMF (30 mL) was added K,CO, (0.40 g, 2.9
mmol). The resulting mixture was stirred at 35° C. for 1
hour, quenched by addition of water, extracted by EtOAc,
washed by water, and then was dried over MgSQO,. After
filtration and concentration 1n vacuo, the residue was puri-
fied by tlash chromatography (510,: EtOAc/Hexanes). This
compound was obtained as a pale yellow gum (0.92 g, 2.0
mmol, 94% yield): 'H NMR (DMSO): 81.32 (t, 3H), 1.85
(m, 2H), 2.402 (s, 3H), 3.87 (m, 4H), 4.28 (g, 2H), 6.89 (d,
J1=8.82 Hz, 2H), 7.143 (m, 3H), 7.36 (m, 4H), 7.46 (m, 3H),
7.82 (d, J=8.85 mHz, 2H). Mass spec: 441.28 (MH™).

Intermediate 18

/N

2N

COOEt

4-12-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
benzoic acid ethyl ester: (Scheme 2 (H)) Prepared as
described for the example above. '"H NMR (DMSQ): 81.31
(t, 3H), 2.5 (s, 3H), 4.07 (m, 2H), 4.15 (m, 2H), 4.26 (q, 2H),
6.91 (d, J=8.88 mHz, 2H), 7.16 (m, 3H), 7.33 (d, J=7.56
mHz, 2H), 7.41 (m, 2H), 7.53 (m, 3H), 7.85 (d, J=8.85 mHz,
2H).

Intermediate 19

()
TN NN
~

4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
benzoic acid: (Scheme 2 (I)) To a solution of 4-[3-(2-
Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy|-benzoic acid
cthyl ester (0.80 g, 1.8 mmol) 1n EtOH (20 mL) was added

NaOH (10 N, 4.0 mL, 40.0 mmol). The resulting mixture
was stirred at rt for 3 hours, diluted with water, acidified to

COOH
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pH~1 using 1N HCI, extracted by CH,CI,, and then was

dried over MgSQO,. After filtration and concentration 1n
vacuo, the residue was purified by flash chromatography

(S10,: MeOH/CH,CIl,). This compound was obtained as a
white dry foam m HCI salt form (0.80 g, 1.8 mmol, 99%
yield): 'H NMR (DMSO): 81.93 (m, 2H), 2.67 (s, 3H), 3.97
(t, 2H), 4.13 (t, 2H), 6.85 (d, J=8.82 mHz, 2H), 7.33 (s, SH),
7.43 (m, 2H), 7.55 (m, 3H), 7.86 (d, ]=8.82 mHz, 2H), 12.64
(b, 1H).

Intermediate 20

= N/\/O\

N-...\...< \

4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxyl-
benzoic acid: (Scheme 2 (1)) Prepared as described for the
example above. 'H NMR (DMSO): 2.82 (s, 3H), 4.19 (m,
2H), 4.39 (m, 2H), 6.93 (d, J=8.85 mHz, 2H), 7.359 (m, 5H),
7.54 (m, 2H), 7.61 (m, 3H), 7.86 (d, J=8.76 mHz, 2H),
12.685 (b, 1H).

® N

CH,

COOH

EXAMPL.

(L]

S2

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester: (Scheme 2
(J)) To a suspension of 4-[2-(2-Methyl-4,5-diphenyl-
imidazol-1-yl)-ethoxy |-benzoic acid (0.10 g, 0.23 mmol) in
a mixture of Et;N (0.09 g, 0.88 mmol) and toluene (2 mL)
was added azide (0.1 g, 0.35 mmol). The resultant mixture

was stirred at r.t. for 10 min. and then at 108° C. under N,

for 45 min. After the mixture was cooled to rt., 3.4-

difluorophenol (0.10 g, 1.0 mmol) was added. The reaction
mixture was stirred at r.t. for 10 min and then at 80° C. for
1 h. The mixture was diluted with EtOAc, washed with H,O.
After filtration and concentration in vacuo, the residue was
purified by preparative HPLC (YMC 30x100 mm (5 uM
packing), 10% MeOH/90% water/01% TFA as mobile phase
A, 90% MeOH/10% water/0.1% TFA as mobile phase B).
This compound was obtained as a white solid (0.082 g, 0.13
mmol, 55% yield): '"H NMR (DMSO): 82.83 (s, 3H), 4.06
(t, 2H), 4.39 (t, 2H), 6.82 (d, I=7.05 mHz, 2H), 7.29 (mm, 2H),
732 (m, 2H), 7.45 (m, 4H), 7.52 (m, 4H), 7.61 (m, 3H).
Mass Spec: 526.22 (MH™).
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EXAMPL,

(L]

d3

® »
N/:{*T\/\O/O/ 1‘( \@\m

CH,

J

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl }-carbamic acid 4-chloro-phenyl ester: (Scheme 2
(1)) Prepared as described for the example above. 'H NMR
(DMSO): 62.83 (s, 3H), 4.07 (t, 2H), 4.39 (t, 2H), 6.83 (d,
J=10.3 mHz, 2H), 7.24 (d, J=10.3 mHz, 2H), 7.30 (m, 2H),
7.36 (m, 5H), 7.46 (d, J=12.6 mHz, 2H), 7.59 (m, 2H), 7.61
(m, 3H). Mass Spec: 524.18 (MH+).

EXAMPLE 34
‘ N\ﬂ/o\
7
N\/\O o
—(
CH;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl }-carbamic acid methyl ester: (Scheme 2 (J)) Pre-
pared as described for the example above. 'H NMR
(DMSO): 02.82 (s, 3H), 3.62 (s, 3H), 4.05 (t, 2H), 4.38 ({,
2H), 6.77 (d, J=7 mHZ, 2H), 7.28 (m, 1H), 7.31 (m, 3H),
7.36 (m, 3H), 7.53 (m, 2H), 7.61 (m, 3H), 9.45 (b, 1H). Mass
Spec: 428.24 (MH+).

EXAMPL.

L1

J5

/N

-

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-

U

65 phenyl}-carbamic acid 3,4-difluoro-phenyl ester: (Scheme 2

(I)) Prepared as described for the example above. Analytical
HPLC 1.66 min (95%). Mass Spec: 540.25 (MH+).
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EXAMPLE 56 EXAMPL.

e O
L O ~ :4\/»@ T

(L]

60

(L]

CH,
10
CH;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 4-methoxy-phenyl ester: (Scheme 2 {4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
(1)) Prepared as described for the example above. Analytical phenyl}-carbamic acid phenyl ester: (Scheme 2 (J)) Pre-
HPLC 1.52 min (98%). Mass Spec: 534.35 (MH+). 1> pared as described for the example above. Analytical HPLC
EXAMPI E 57 1.58 min (84%). Mass Spec: 490.25 (MH+).

EXAMPLE 61
C e
g |
N
Nz( 25 N O
e T

CH,

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 4-chloro-phenyl ester: (Scheme 2 3

(1)) Prepared as described for the example above. Analytical {4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-

HPLC 1.62 min (81%). Mass Spec: 538.22 (MH+). phenyl }-carbamic acid 2-fluoro-phenyl ester: (Scheme 2 (J))
Prepared as described for the example above. Analytical
EXAMPLE 58 HPLC 1.49 min (92%). Mass Spec: 508.23 (MH+).
33 EXAMPLE 62

S 4g Y jonne!
_ 0
NA(CH3 \@\NJ\O/Q N/ 25 "0 ? F
O““CH3

CH;
45

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl }-carbamic acid 4-fluoro-phenyl ester: (Scheme 2 (7))
Prepared as described for the example above. Analytical

50 HPLC 1.33 min (92%). Mass Spec: 508.23 (MH+).
EXAMPLE 63

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 2-methoxy-phenyl ester: (Scheme 2
(1)) Prepared as described for the example above. Analytical

HPLC 1.49 min (95%). Mass Spec: 534.43 (MH+).

EXAMPLE 59

® PN
7 4{“\/\/0\(> o C ‘ 7 N\/\/O\Ej o (j
N— 60 N:<

CH; N)J\O Cl CH; N)J\O

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]- 14-[3-(2-Methyl-4,5-diphenyl-imidazol1-yl)-propoxy]-
phenyl}-carbamic acid 3-chloro-phenyl ester: (Scheme 2 65 phenyl}-carbamic acid phenyl ester: (Scheme 2 (J)) Pre-

(1)) Prepared as described for the example above. Analytical pared as described for the example above. Analytical HPLC
HPLC 1.71 min (90%). Mass Spec: 538.23 (MH+). 1.53 min (95%). Mass Spec: 504.39 (MH+).
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EXAMPLE 64 () Prepared as described for the example above. Analytical
HPLC 1.46 min (97%). Mass Spec: 520.25 (MH+).
‘ 5

‘ N\ro EXAMPIL.
AN T T
"0 O ‘
N4< ‘
CH

310 N O Cl
SO A R0
\=(

(L]

[T]

63

CH;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 4-methoxy-phenyl ester: (Scheme 2
(1)) Prepared as described for the example above. Analytical 15

HPLC 1.50 min (94%). Mass Spec: 520.24 (MH+).

CH;

EXAMPL.

65

(Ll

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-

0" phenyl}-carbamic acid 3-chloro-phenyl ester: (Scheme 2
() Prepared as described for the example above. Analytical

CH;
‘ N\ro i HPLC 1.61 min (97%). Mass Spec: 524.18 (MH+).
7 N /O/ O
NN 25
=/

EXAMPLE 69

L1l

CH;

phenyl}-carbamic acid o-tolyl ester: (Scheme 2 (J)) Pre-
pared as described for the example above. Analytical HPLC

7
1.54 min (92%). Mass Spec: 504.25 (MH+). N\/\/O\@\ O ’
= PN
EXAMPLE 66 35 CH; N O
b

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]- 30 ! ‘

(L]

40
‘ VY {4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
AP 0 phenyl }-carbamic acid 2,6-difluoro-phenyl ester: (Scheme 2
N:< \O\ )I\ () Prepared as described for the example above. Analytical
CHj; N O HPLC 1.58 min (90%). Mass Spec: 540.25 (MH+). Note-
45 book number:
b

[T]

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]- EXAMPLE 70

phenyl}-carbamic acid 2-fluoro-phenyl ester: (Scheme 2 (1)) 50
Prepared as described for the example above. Analytical

HPLC 1.52 min (95%). Mass Spec: 522.32 (MH+).

EXAMPLE 67 N 0O
55 \[( ﬁ
7
& AT T
N=—
N O
SO sane
/ 60
N\/\O O
N_<

CHj,

L1

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
65 phenyl}-carbamic acid ethyl ester: (Scheme 2 (J)) Prepared

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]- as described for the example above. Analytical HPLC 1.45
phenyl}-carbamic acid 2-methoxy-phenyl ester: (Scheme 2 min (72%). Mass Spec: 442.25 (MH+).
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Scheme 3

N T
S /\NJA\]TAOH -
4<R

RIF
,‘-\\
R2
F /\NMA\J,/%\I_(O\ AN
T
R3
Q

Reaction conditions: (1) [(CH»)351],NNa, THE, Rsl, -78° C. to rt.; (1) NaOH, MeOH,
Reflux; (111) {(a) N3P{O)(OPh),, Eta3N, toluene, 108° ., (b) 2-fluorophenol, 100° .,

The following Intermediates 21-24 may be used to syn-
thesize Examples 75-77.

Intermediate 21

‘ X
- N
Py /N \
‘\/ COOFEt
CH;

2-Methyl-7-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
heptanoic acid ethyl ester: (Scheme 3 (O)) Sodium bis
(trnmethylsilyl)amide (1M 1n THF) (3.0 ml, 3.0 mmole) was

added dropwise to a solution of starting material 7-(2-

10

15

20

25

30

35

40

45

50

55

60

65

46

Methyl-4,5-diphenyl-imidazol-1-yl)-heptanoic acid ethyl
ester (1 g, 2.5 mmole) 1n anhydrous THF (10 ml) at -78° C.
under Nitrogen. After addition, the reaction was let stirred 2

minutes, then Iodomethane (0.06 ml, 0.96 mmole) was
added slowly at —78° under Nitrogen. The reaction mixture
was let stirred at —78° C. for 1 hr, then warming up to room
temperature and let stirred for 18 hrs. The next day, analysis
by TLC indicated consumption of starting material. The
reaction was quenched with aqueous Ammonium Chloride
(10 ml). The aqueous layer was extracted with Ethyl Acetate
(3x25 ml). The organic layers obtained were combined,
dried over Sodium Sulfate and filtered. The resultant filtrate
was concentrated in vacuo. Purification by flash column
chromatography using Hexane/Ethyl Acetate (4:1) gave rise
to product (150 mg, 45%). 'H NMR (CDCl,): 81.09 (d.,
I1=6.95 mHz, 6H), 1.15 (t, 3H), 1.51 (m, 2H), 2.32 (m, 1H),
2.50 (s, 3H), 3.70 (t, 2H), 4.11 (g, 2H), 7.25 (m, 3H), 7.32
(m, 2H), 7.45 (m, 5H), ">C NMR (CDCl,): 813.7, 14.3,17.1,
26.4, 26.6,30.3,33.4,39.4, 43 8,60.2, 125.9, 126.5, 128.0,
128.4, 128.5, 129.0, 131.1, 131.8, 134.8, 136.3, 144.0,
176.6. Anal. Calcd. for C,H,,N,0,0.25 H,O: C, 76.34; H,
8.01; N, 6.85. Found: C, 76.38; H, 8.13; N, 6.83. Mass Spec:

405.29 (MH4+).

Intermediate 22

R
(A
/ N)_
PP
\CHg

2-Ethyl-7-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
heptanoic acid ethyl ester: (Scheme 3 (O)) This compound
was obtained using the procedures as described above. The
following scales and reagents were used: 7-(2-Methyl-4,5-
diphenyl-imidazol-1-yl)-heptanoic acid ethyl ester (390 mg,
1 mmole), Sodium bis(trimethylsilyl)amide (1M 1n THF)
(1.2 ml, 1.2 mmole), Iodoethane (0.4 ml, 779.8 mg, 35
mmole), anhydrous THF (10 ml). Product was obtained (100
mg, 24%). "H NMR (CDCl,): 80.88 (t, 3H), 1.23 (m, 4H),
1.33 (t, 3H), 1.54 (m, 4H), 1.68 (b, 1H), 2.04 (s, 1H), 2.17
(m, 1H), 2.49 (s, 3H), 3.7009 (1, 2H3),, 4.15 (m, 2H), 7.19 (m,
3H), 7.42 (m, 3H), 7.46 (m, 4H). "°C NMR (CDCL,): 812.0,
13.9, 14.6, 25.7, 26.6, 27.0, 30.5, 31.9, 44.0, 47.3, 60.2,
126.1, 126.7, 128.2, 128.7, 129.2, 131.3. Anal. Calcd. for
C,-H;,N,O,: C, 77.48; H, 8.19; N, 6.69. Found: C, 77.34;
N, 8.01; N, 6.56. Mass Spec: 419.32 (MH+).

Intermediate 23

®
N / .
\
N
k/\/\ /COOEt
H3C/\CH3

2-Isopropy-7-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
heptanoic acid ethyl ester: (Scheme 3 (O)) Sodium bis
(trimethylsilyl)amide (1M 1n THF) (1.2 ml, 1.2 mmole) was
added dropwise to a solution 7-(2-Methyl-4,5-diphenyl-



US RE39,634 E

47

imidazol-1-yl)-heptanoic acid ethyl ester (390 mg, 1 mmole)
in anhydrous THF (10 ml) at -78° C. under Nitrogen. The

reaction solution was let stirred warming up to room tem-
perature during a period of 3 hrs. The reaction solution was

cooled to -78° C., and 2-lodopropane (499.97 ul, 849.95
mg, 5 mmole) was added 1n dropwise. The reaction was let

stirred at room temperature for 1 hr, then at 50° C. for 1 hr.
Analysis by TLC indicated consumption of starting material.
The reaction was worked-up using the procedures as
described above. Crude material was purified by tlash col-
umn chromatography using Hexane/Ethyl Acetate (4:1) to
give product (80 mg, 18.5%). "H NMR CDCIl,): §0.89 (,
6H), 1.14 (m, 4H), 1.249 (1, 3H), 1.49 (m, 3H), 1.81 (m, 2H),
1.989 (m, 1H), 2.49 (s, 3H), 3.70 (t, 2H), 4.1 (m, 2H), 7.15
(m, 1H), 7.31 (t, 2H), 7.40 (m, 2H), 7.445 (m, 5H). '°C
NMR (CDCly): 013.7, 14.4, 20.2, 20.4, 26.5, 27.2, 29.3,
30.3, 30.7, 438, 52.6, 59.9, 1259, 126.5, 128.0, 128.3,
128.5,129.0, 131.0, 131.8, 134.8, 136.3, 144.0, 175.6. Anal.
Calcd. for C,qH;(N,0O,.0.21 H,O: C, 77.07, H, 8.41; N,
6.42. Found: C, 77.08; H, 8.84; N, 6.22. Mass Spec: 433 .2
(MH+).

Intermediate 24

X

oW
Y
C

2-Methyl-7-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
heptanoic acid: (Scheme 3 (P)) A solution of starting mate-
rial 2-Methyl-7-(2-methyl-4,5-diphenyl-imidazol-2-vy1)-
heptanoic acid ethyl ester (130 mg, 0.32 mmole) 1
Methanol (5 ml) and Sodium Hydroxide (64 mg, 1.61
mmole) was let stirred under reflux for 18 hrs. The next day,
the reaction was let cooled to room temperature and con-
centrated 1n vacuo. The residue was diluted with water, and
acidified with Hydrochloric Acid (3N). The aqueous layer
was extracted with Dichloromethane (3x10 ml). The organic
layers were combined, dried over Sodium Sulfate and f{il-

tered. The resultant filtrate was concentrated in vacuo to
alford product as a white solid (120 mg, 99%). Mass Spec:
377 (MH+).

Intermediate 25

®
N N

o
F

‘ N

N

COOH

H;C

2-Ethyl-7-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
heptanoic acid: (Scheme 3 (P)) This compound was obtained
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using the procedures as described above. The following
scales and reagents were used: 2-Ethyl-7-(2-methyl-4,5-
diphenyl-imidazol-1-yl)-heptanoic acid ethyl ester (100 mg,
0.24 mmole), Sodium hydroxide (2N, 0.5 mL, 1.0 mmole),
Methanol (5 mL). Product was obtained as white solid (90
mg, 96%). Mass Spec: 391.25 (MH4+).

Intermediate 26

X
| P
AP
J
me” e,

2-Ethyl-7-(2-methyl-4.5-diphenyl-1imidazol-1-yl)-
heptanoic acid: (Scheme 3 (P)) This compound was obtained
using the procedures as described above. The following
scales and reagents were used: 2-Isopropyl-7-(2-methyl-4,
S-diphenyl-imidazol-1-yl)-heptanoic acid ethyl ester (80
mg, 0.18 mmole), Sodium hydroxide (2N, 0.5 mL, 1.0
mmole), Methanol (5 mL). Product was obtained as white

solid (46 mg, 64%). Mass Spec: 405.37 (MH+).

EXAMPLE

71

N

/ )

k/v\mm)\

N

X

F
X
P

[ 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
hexyl]-carbamic acid 2-fluoro-phenyl ester: (Scheme 3 (QQ))
Diphenylphosphoryl Azide (0.083 ml, 0.38 mmole) was
added to a suspension of starting material 2-methyl-7-(2-
methyl-4,5-diphenyl-imidazol-1-yl)-heptanoic acid (120
mg, 0.32 mmole) and Triethylamine (0.14 ml, 1.005 mmole)
in Toluene (5 ml) at room temperature. The reaction mixture
was let stirred at room temperature for 10 minutes under
Nitrogen, then at 108° C. for 90 minutes. The reaction was
let cooled to room temperature, to which 2-Fluorophenol
(0.03 ml, 0.038 g, 0.338 mmole) was added. The reaction
mixture was let stirred at room temperature for 30 minutes,
then at 100° C. for 18 hrs. The next day, analysis by TLC
(Dichloromethane/Ethyl Acetate 3:1) indicated consumption
of starting material. The reaction was let cooled to room
temperature, where the solvent was removed by rotorvap.
The crude material was purified by flash column chroma-

tography using Dichloromethane/Ethyl Acetate (6:1 to 3:1).
Product was obtained (110 mg, 71%). '"H NMR (CDCI,):

51.21 (d, J=8.75 mHz, 6H), 1.35 (m, 2H), 1.51 (m, 2H), 2.50
(s, 3H), 3.71 (m, 3H), 4.93 (b, 1H), 7.18 (m, 6H), 7.32 (m,
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2H), 7.46 (m, 6H). >*C NMR (CDCL,): 813.7, 21.1, 25.2,
303, 36.7, 43.7, 47.5, 116.5, 116.650, 124.132, 124.325,
125.943, 126.520, 128.027, 128.347, 128.509, 129.018,
131.101, 131.796, 134.8, 136.4, 138.6, 144.1, 153.0, 153.7,
155.6. Anal. Calcd. for C, H.,FN,0,0.42 H,O: C, 73.06; H,
6.71: N, 8.52. Found: C, 73.24: H. 6.82: N, 8.29. Mass Spec:
486.27 (MH+).

EXAMPL.

L1

72

N F
K/\A/|/N\”/O\©
H;C ’ 7

| 1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
hexyl|-carbamic acid 2-fluoro-phenyl ester: (Scheme 3 (Q)))
This compound was prepared using the procedures as
described above. The following scales and reagents were
used: Starting material 2-ethyl-7-(2-methyl-4,5-diphenyl-
imidazol-1-yl)-heptanoic acid (90 mg, 0.23 mmole). Diphe-
nylphosphoryl Azide (0.060 ml, 0.276 mmole), Triethy-
lamine (0.14 ml, 1.005 mmole), and 2-Fluorophenol (30 ul,
0.338 mmole). After purification by flash column
chromatography, product was obtained (90 mg, 18%). 'H
NMR (CDCI,): 00.96 (t, 3H), 1.24 (m, 5H), 1.51 (m, 2ZH),
1.54 (m, 3H), 2.50 (s, 3H), 3.72 (t, 2H), 4.77 (d, J=9.28 mHz,
1H), 7.16 (m, 7H), 7.342 (m, 2H), 7.45 (m, 5H). '°C NMR
(CDCly): 010.2, 13.7, 25.1, 26.3, 28.2, 30.3, 34.7, 43.7,
53.076, 116.466, 116.650, 124. 108 124. 276 125.937,
126.527, 128.015, 128.348, 128.483, 129.001, 131.1, 131.8,
134.8, 136.3, 144.1, 153.5. Anal. Calcd. for C;;H;,FN,O,:
C, 74.52; H, 6.86; N, 8.41. Found: C, 74.43; H, 6.98; N,
8.32. Mass Spec: 500.34 (MH+).

EXAMPL.

73

(Ll

X
F
X N
F

W/NTO\)\

X
N

H;C

| 1-Isopropyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
hexyl]-carbamic acid 2-fluoro-phenyl ester: (Scheme 3 (Q)))
This compound was obtained using the procedures as
described above. The following scales and reagents were
used: Starting material 2-1sopropyl-7-(2-methyl-4,5-
diphenyl-imidazol-1-yl)-heptanoic acid (45.8 mg, 0.113
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mmole), Diphenylphosphoryl Azide (0.029 ml, 0.135
mmole), Triethylamine (0.049 ml, 0.351 mmole), and
2-Fluorophenol (0.012 ml, 0.135 mmole). After purification
by flash column chromatography, product was obtained
(27.5 mg, 47%). "H NMR (CDCl,): 80.95 (m, 6H), 1.27 (m,
SH), 1.53 (m, 2H), 1.73 (m, 2H), 2.50 (s, 3H), 3.56 (m, 1H),
3.73 (t,2H), 4.75 (d, J=10 mHz, 1H), 7.19 (m, 7H), 7.33 (m,
2H), 7.45 (m, 5H). °C NMR (CDCl,): 813.7, 17.5, 19.3,
25.5,26.3,30.3,32.2,32.3,43.7,56.7, 116.5, 116.6, 124.1,
1243, 1243, 1259, 126.4, 126.5, 128.0, 128.3, 128.5,
128.8,131.1, 131.8, 134.8, 136 .4, 144.1, 153.7, Anal. Calcd.
for C;,H;,FN;0,.0.59 H,O: C, 73.31; H, 7.15; N, 8.01.
Found: C, 73.45; 7.20; N, 7.61. Mass Spec: 514.2 (MH+).

Scheme 4
Rl
RZ
‘\ N, N .
S Vs NfA\ J/Br
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‘\ AN
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o COOEt
N
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X
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-continued
Rl
‘\’\
RZ
,fVﬁ*% = F
\/ V4 NxA\J,/%TO\)\
\
N

/k‘ ;

=4
X

Reaction conditions: (1) (a) NaH, DME, rt. (b) diethyl phenyl male rate, 45-50° C. (11)
NaOH, THEF, 80° C.; (111) CH3;COOQH, reflux; (1v) (a) N3P(O)(OPh)>, Et;N, toluene, 108°
C., (b) 2-fluorophenol, 100° C.

The following Intermediates 27-29 may be used to syn-
thesize Example 78.

Intermediate 27

®
N

2-[ 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-2-
phenyl|-malonic acid diethyl ester: (Scheme 4 (R)) A solu-
tion of star] [ting material 1-(5-bromo-pentyl)-2-methyl-4,5-
diphenyl-1H-imidazole (0.5 g, 1.3 mmole) in DMF (5 ml)
was added to a suspension of Sodium Hydride (63 mg, 1.56
mmole) in DMF (5 ml) at room temperature under Nitrogen.
The reaction suspension was let stirred for 30 minutes at
room temperature. Diethyl Phenyl Malonate (0.29 ml, 313.5
mg, 1.3 mmole) was added to the reaction suspension
dropwise at room temperature under nitrogen. The reaction
mixture was let stirred at 45-50° C. for 48 hrs. Analysis by
TLC 1ndicated only a trace of starting material remained.
The reaction was let cooled to room temperature, then
poured into saturated Sodium Chloride solution. The aque-
ous layer was extracted with Ethyl Acetate (3x25 ml). The
organic layers were combined and washed with water (1x30
ml). The organic layer was separated, dried over Sodium
Sulfate and filtered. The filtrate was concentrated 1n vacuo.
The crude material was purified by flash column chroma-
tography using Ethyl Acetate/Toluene (2.5:7.5). Product was
obtained as a colorless oil (650 mg, 93%). '"H NMR
(CDCl,): 01.12 (m, 4H), 1.20 (t, 6H), 1.47 (m, 2H), 2.16 (X,
2H), 2.46 (s, 3H), 3.66 (t, 2H), 4.22 (m, 4H), 7.15 (m, 1H),
726 (m, 4H), 7.32 (m, 5H), 7.43 (m, 5H). '°C NMR
(CDCl,): 013.7,14.0,24.2,26.8,30.2,35.7,43.8, 61.5, 62.5,
125.9, 126.5, 127.5, 127.9, 128.1, 128.2, 128.3, 128.5,
129.0, 131.0,, 144.1,, 170.6. Anal. Calcd. for
C34H,.N,0O,.0.34 Toluene: C, 76.77, H, 7.20; N, 491.
Found: C, 76.64; H, 7.27;, N, 4.78. Mass Spec: 539.29
(MH4+).
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Intermediate 28

®
N .
)
X <
‘ G COOH
HOOC ‘ X
P

2-[5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-2-
phenyl-malonic acid: (Scheme 4 (S)) A solution of starting
material 2-[5-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
pentyl]-2-phenyl-malonic acid diethyl ester (630 mg, 1.17
mmole) in THF (18 ml) and Sodium hydroxide (2N) (8 ml)
was let stirred at 80° C. for 18 hrs. The next day, analysis by
TLC mdicated no significant change in the reaction. The
THF solvent was removed by rotorvap. The residue was
diluted 1n Methanol (20 ml). The reaction solution was let
stirred under reflux for 2 hrs. Analysis by TLC indicated
consumption of starting material. The organic solvent was
removed by rotorvap. The residue was diluted with water
(20 ml). The aqueous layer was extracted Diethyl Ether
(2x20 ml). The organic layers were combined and extracted
with Sodium Hydroxide (10%) (2x10 ml). The basic aque-
ous layers were combined and acidified with Hydrochloric
acid (3N) to pH=1, then extracted with dichloromethane
(2x20 ml). The organic layers were combined, dried over
Sodium Sulfate and filtered. The resultant filtrate was con-

centrated 1n vacuo to provide product as a white solid (380
mg, quantitative yield). Mass Spec: 483.54 (MH+).

Intermediate 29

‘ X
/ N
-\
R N
~L\J¢ﬁ COOH
a
x

7-(2-Methyl-4,5-diphenyl-imidazol-1-y1)-2-phenyl-
heptanoic acid: (Scheme 4 (T)) A solution of starting mate-
rial 2-] 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-2-
phenyl-malonic acid (580 mg, 1.32 mmole)) 1n glacial
Acetic Acid (20 ml) was let stirred under reflux for 18 hrs.
The next day, the reaction was let cooled to room tempera-
ture and concentrated 1n vacuo. Product was obtained 398.6
mg, 77.7%). "HNMR (CDCl,): 61.11 (b, 4H), 1.42 (bd, 2H),
1.59 (m, 1H), 1.96 (m, 1H), 2.55 (s, 3H), 3.43 (1, 1H), 3.96
(t, 2H), 7.199 (m, 3H), 7.27 (m, 7H), 7.39 (m, 2H), 7.45 (m,
3H), 11.857 (b, 1H), '°C NMR (CDCl,): 86 12.0, 21 .4, 26.1,
26.8,29.5,29.7,33.1,44.2,52.2,127.0,127.2,127.4, 128.0,
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128.4, 128.4, 128.5, 129.1, 129.3, 129.5, 130.6, 131.0,
133.0, 139.8, 144.1, 175.8, 177.7. Mass Spec: 439.24

(MH4+).
EXAMPLE 74
R
o -
B - T i
P N\’(o\@
2N, ° A
g

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-1-phenyl-
hexyl|-carbamic acid 2-fluoro-phenyl ester: (Scheme 4 (U))
Diphenylphosphoryl Azide (0.083 ml, 0.38 mmole) was
added to a suspension of starting material 7-(2-Methyl-4,5-
diphenyl-imidazol-1-y1)-2-phenyl-heptanoic acid (140 mg,
0.32 mmole) and Triethylamine (0.14 ml, 1.005 mmole) 1n
Toluene (5 ml) at room temperature. The reaction mixture
was let stirred at room temperature for 10 minutes under
Nitrogen, then at 108° C. for 90 minutes. The reaction was
let cooled to room temperature, to which 2-Fluorophenol
(0.03 ml, 0.038 g, 0.338 mmole) was added. The reaction
mixture was let stirred at room temperature for 10 minutes,
then at 100° C. for 18 hrs. The next day, analysis by TLC
(Dichloromethane/Ethyl Acetate 3:1) indicated consumption
of starting material. The reaction was let cooled to room
temperature, where the solvent was removed by rotorvap.
The crude material was purified by flash column chroma-

tography using dichloromethane/Ethyl Acetate (6:1 to 3:1).
Product was obtained (58 mg, 33.1%). 'H NMR (CDC]l,):

51.18 (t, 3H), 1.27 (t, 2H), 1.497 (t, 2H), 2.47 (s, 3H), 3.70
(t, 2H), 4.63 (g, 1H), 5.38 (d, J=8.16 mHz, 1H), 7.18 (m,
7H), 7.37 (m, 7H), 7.44 (m, SH). >C NMR (CDCI3): 813.6,

25.4,26.1,30.2, 36.0, 43.6,55.7, 116.5, 116.7, 124.1, 124.3,
1243, 126.0, 126.4, 126.5, 127.7, 1280, 1283, 128.5.
128.8, 129.0, 131.0, 131.7, 134.7, 1363, 141.6, 144.1,
153.0. Anal. Caled. for C,.H. ,FN,O,.0.42 H,O: C, 75.71:

H, 6.32; N, 7.57. Found: C, 75.73; H 6.49; N 7.50. Mass
Spec: 548 27 (MH+).
Determination of FAAH Activity

Homogenates of crude membranes were prepared from
H4 cells that express transiected human FAAH (H4-FAAH
cells). Briefly, cells were grown in DMEM supplemented
with 10% FBS and Geneticin at a final concentration of 500
ug/ml (Gibco BRL, Rockville, Md.). Confluent cultures of
H4-FAAH cells were rinsed twice with phosphate-builered
saline [ 138 mM NaCl, 4.1 mM KCI, 5.1 mM Na,PO_, 1.5
mM KH,PO, (pH 7.5), 37° C.] and incubated for 5-10 min.
at 4° C. 1n lysis buffer [1 mM sodium bicarbonate]. Cells
were transierred from plates to polypropylene tubes (16x100
mm ), homogenized and centrifuged at 32,000xg for 30 min.
Pellets were resuspended by homogenization in lysis bufler
and Centrlfuged at 32,000xg for 30 min. Pellets were resus-
pended 1n lysis bufler (15-20 ug protemn/ml) then stored at
—80° C. until needed. On the day of an experiment, mem-
branes were diluted to 2.67 ug protem/ml mm 125 mM

Tris-Cl, pH 9.0
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Activity of FAAH was measured using a modification of
the method described by Omeir et al., 1995 (Life Sci

56:1999, 1995). Membrane homogenates (240 ng protein)
were incubated at room temperature for one hour with 1.67
nM anandamide [ethanolamine 1-°H] (American Radiola-
beled Chemical Inc., St Louis, Mo.) and 10 uM anandamide
(S1igma/RBI, St. Louis, Mo.) in the absence and presence of
inhibitors. The reaction was stopped by the addition of 1
volume of a solution of methanol and dichloroethane (1:1).
The mixture was shaken and then centrifuged at 1000xg for
15 min. to separate the aqueous and organic phases. An
aliquot of the aqueous phase, containing [°H]-ethanolamine
was withdrawn and counted by scintillation spectroscopy.
Data were expressed as the percentage of [°H]-ethanolamine
formed versus vehicle, after subtraction of the background
radioactivity determined 1n the presence of 10 uM arachi-
donyl trifluoromethyl ketone (ATFMK), an inhibitor of
FAAH. IC., values were determined using a four-parameter
logistic equation for dose-response curves. Compounds for
which IC., values are not provided herein showed no FAAH
inhibition or marginal FAAH inhibition in preliminary tests.

* A<10 nM; B 10 nM<100 nM; C 100 nM<1,000 nM; D
1,000 nM<10,000 nM

Example No. IC54 (nM)
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-continued

Example No. IC56 (nM)

52
53
35
56
57
59
60
61
62
03
64
60
69
70
71
72
73
74

COWwWE-0000C00000000000

In vivo results

In FIG. 1., example 1, was active 1n phase I (acute phase)
and phase II (chronic phase) of the rat formalin test. In
amimals that received 25 mg/kg, 1.v, of Example 1, the

number of paw flinches was reduced by nearly 40% 1n the
first 10 minutes after admimstration of formalin. Paw
flinches were reduced by approximately 30% over the
following 50 minutes. The eflect of example 1 was similar
to that seen with a 3 mg/kg, 1.p. dose of morphine.

In FIG. 2., animals that recerved Example 1, the latency
to paw withdrawal was increased significantly. The present
results confirm, the activity of Example 1 against acute pain.

In FIG. 3., Example 1 was examined 1n the Chung model
ol neuropathic pain where animals exhibit a pain response
(paw withdrawal) to a normally innocuous stimulus (light
touch), In animals with a neuropathic injury, the threshold
tor withdrawal of the injured paw was increased (toward
normal) 1n a dose-dependent fashion by Example 1. The
anti-neuropathic eflect observed with 20 mg/kg Example 1
exhibited earlier onset of action compared to 100 mg/kg
gabapentin (reference compound) with similar peak eflicacy.

What 1s claimed 1s:

[1. Compounds of Formula (1)

(D

| AN
Rl—l
F N
D
N N
el |
I A G
= "\D/

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R” are each independently H, C,_, alkyl or halo;
R’ is C,—C,alkyl or C,_-cycloalkyl;
Ais L
L 1s -phenyl-O—C,_,alkylene wherein said
C, _salkylene 1s attached to D;
provided that 1T A 1s L, then D 1s X(O)O and A—D 1s
not mterrupted with JI—IJ', —Z-phenyl- or —7—C, ,
alkylene;
D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(GY);
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X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s H, C,_calkyl, C,_chaloalkyl, C,_-cycloalkyl, phenyl,
—C, ,alkylene-phenyl, C-pyridyl or N-pyridyl, said
phenyl or —C, _,alkylene-phenyl are each optionally
and 1independently substituted with one or more of the
same or different substitutents selected from the group
consisting of halo, NO,, CN, —C(O)O—C, _;-alkyl,
C,_salkyl, hydroxy and C,_jalkoxy;

G' 1s H, C,_.alkyl or C,_.haloalkyl; and

wherein A—D 1s optionally interrupted with J—1U',

Z-phenyl- or —7—C,_jalkylene;

wherein
7. 1s O or S and 1s attached to A:
J 1s CH and 1s attached to A, D and J';
I'1s C,_,alkyl or phenyl;
provided that

i A—D 1s interrupted with
C,_salkylene;

1f A—D 1s not interrupted with
Cs_,, alkylene.]

[2. Compounds of Formula (I)

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

(D)
R

o
R_
I
\/ N
Da
\ N
RZ_I ‘
| y AxD/G

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R” are each independently H, C,_,alkyl or halo;

R is C,—C.alkyl or C,_-cycloalkyl;

A 1s C,_,,alkylene or L;

L 1s -phenyl-O—C,_,alkylene wherein said
C, ,alkylene 1s attached to D;

provided that 1f A 1s L, then D 1s X(O)O and A—D 1s
not interrupted with J—IJ', —Z-phenyl- or —7—C, ,
alkylene;

D 1s HYC(O)O;

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s H, C,_.alkyl, C,_chaloalkyl, C;_-cycloalkyl, phenyl,
—C, ,alkylene-phenyl, C-pyridyl or N-pyridyl, said
phenyl or —C,_,alkylene-phenyl are each optionally
and 1independently substituted with one or more of the
same or different substitutents selected from the group
consisting of halo, NO,, CN, —C(0)O—C, _;-alkyl,
C,_salkyl, hydroxy and C,_;alkoxy;

G'1s H, C,_calkyl or C,_chaloalkyl; and

wherein A—D 1s optionally interrupted with J—1U',

Z-phenyl- or —7—C,_jalkylene;
wherein
7. 1s O or S and 1s attached to A:

J 1s CH and 1s attached to A, D and J';
J'1s C,_,alkyl or phenyl;
provided that

i A—D 1s terrupted with
C,_salkylene;

if A—D 1s not iterrupted with

Cs_,, alkylene.]

/Z-phenyl-, then A 1s

Z-phenyl-, then A 1s
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[3. Compounds of Formula (I)

(D

7N
Rl—l
F N\>7
| R
\ N
RZ_I ‘
I A G
Z ~n”

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R” are each independently H; C, .alkyl or halo;
R> is C,—C,alkyl or C,_-cycloalkyl;
A 1s C,_;-alkylene or L;
L 1s -phenyl-O—C, _,alkylene wherein said
C,_salkylene 1s attached to D;
provided that 1T A 1s L, then D 1s X(O)O and A—D 1s

not mterrupted with J—I', —Z-phenyl- or —7—C, _4
alkylene;

D 1s HYC(O)ON=C(G");

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s H, C,_.alkyl, C,_chaloalkyl, C,_-cycloalkyl, phenyl,
—C, _-alkylene-phenyl, C-pyridyl or N-pyndyl, said
phenyl or —C,_,alkylene-phenyl are each optionally
and 1independently substituted with one or more of the
same or different substitutents selected from the group
consisting of halo, NO,, CN, —C(0O)O—C, _;-alkyl,
C,_salkyl, hydroxy and C,_jalkoxy;

G' 1s H, C,_;alkyl or C,_ haloalkyl; and

wherein A—D 1s optionally terrupted with J—1T',

Z-phenyl- or —7Z—C,_,alkylene;

wherein

Z. 1s O or S and 1s attached to A;

J 1s CH and 1s attached to A, D and J';

J'1s C,_,alkyl or phenyl;

provided that

if A—D 1s iterrupted with
C,_salkylene;
if A—D 1s not mterrupted with

C._,, alkylene.]
[4. Compounds of Formula (1)

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

(D

| AN
Rl—l
s N
‘ \>—R3
X N
I |
I A G
F Ny

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R* are each independently H, C,_,alkyl or halo;
R” is C,—C,alkyl or C,_-cycloalkyl;
A 1s C,_,,alkylene or L;
L. 1s -phenyl-O—C,_jalkylene wherein said
C,_salkylene 1s attached to D;
provided that if A 1s L, then D 1s X(O)O and A—D 1s
not iterrupted with J—I', —Z-phenyl- or —72—C, 4
alkylene;
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D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G
X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s C5_-cycloalkyl; and

wherein A—D 1s optionally interrupted with J—1IT,
Z-phenyl- or —7—C,_jalkylene;

wherein

7. 1s O or S and 1s attached to A;

J 1s CH and 1s attached to A, D and J';

I' 1s C,_,alkyl or phenyl;

provided that

i A—D 1s interrupted with
C,_alkylene;

1 A—D 1s not interrupted with

Cs_,, alkylene.]
[5. Compounds of Formula (I)

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

()

)

\
/

/

_~N
‘ \>—R3
/x}‘q

A G
'\D/

<

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R” are each independently H, C,_.alkyl or halo;
R is C,—C,alkyl or C,_-cycloalkyl;
A 1s C,_;,alkylene or L;
L 1s -phenyl-O—C, _,alkylene wherein said
C, _salkylene 1s attached to D;
provided that if A 1s L, then D 15 X(O)O and A—D 1s

not mterrupted with JI—IJ', —Z-phenyl- or —7—C, ,
alkylene;
D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G):

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s —C, _,alkylene-phenyl said —C, _,alkylene-phenyl 1s
optionally substituted with one or more of the same or
different substitutents selected from the group consist-
ing of halo, NO,, CN, —C(0O)O—C, _;-alkyvl,
C,_salkyl, hydroxy and C,_;alkoxy;

G'1s H, C,_calkyl or C,_chaloalkyl; and

wherein A—D 1s optionally interrupted with J—1U',
Z-phenyl- or —7/—C, _,alkylene;

wherein

7. 1s O or S and 1s attached to A;

J 1s CH and 1s attached to A, D and J';

I' 1s C,_,alkyl or phenyl;

provided that

i A—D 1s interrupted with
C,_salkylene;

1f A—D 1s not iterrupted with
C._,, alkylene.]

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s
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[6. Compounds of Formula (I)

(D

7N
Rl—l
F N\>7
| R
\ N
RZ_I ‘
I A G
Z ~n”

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R” are each independently H, C,_,alkyl or halo;
R> is C,—C,alkyl or C,_-cycloalkyl;
A 1s C,_;-alkylene or L;
L 1s -phenyl-O—C, _,alkylene wherein said
C,_salkylene 1s attached to D;
provided that 1T A 1s L, then D 1s X(O)O and A—D 1s

not mterrupted with I—IJ', —Z-phenyl- or —7—C, ,
alkylene;
D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G');

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s phenyl or —C,_,alkylene-phenyl, said phenyl or
phenyl of said —C,_,alkylene-phenyl are optionally
substituted with the same or different substitutents
selected from the group consisting of halo, CN, —C(O)
O—C, ;-alkyl, C, _jalkyl and C,_;alkoxy;

G'1s H, C,_.alkyl or C,_chaloalkyl; and

wherein A—D 1s optionally interrupted with J—1T',

/-phenyl- or —7—C, _jalkylene;

wherein

Z. 1s O or S and 1s attached to A;

J 1s CH and 1s attached to A, D and J';
I'1s C, _,alkyl or phenyl;

provided that

if A—D 1s iterrupted with
C,_salkylene;
if A—D 1s not mterrupted with

C._,, alkylene.]
[7. Compounds of Formula (1)

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

(D

| AN
Rl—l
s N
‘ \>—R3
X N
I |
I A G
F Ny

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R* are each independently H, C,_,alkyl or halo;
R” is C,—C,alkyl or C,_-cycloalkyl;
A 1s C,_,,alkylene or L;
L. 1s -phenyl-O—C,_jalkylene wherein said
C,_salkylene 1s attached to D;
provided that if A 1s L, then D 1s X(O)O and A—D 1s
not iterrupted with J—I', —Z-phenyl- or —72—C, 4
alkylene;
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D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G):

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s phenyl or —C,_,alkylene-phenyl, said phenyl or
phenyl of said —C,_,alkylene-phenyl are substituted
with halo, —C(0)O—C, _;-alkyl, C,_jalkyl or
C,_salkoxy;

G'1s H, C,_calkyl or C,_chaloalkyl; and

wherein A—D 1s optionally interrupted with J—1U',
Z-phenyl- or —7—C,_alkylene;

wherein

7. 1s O or S and 1s attached to A:

J 1s CH and 1s attached to A, D and J';

I'1s C,_,alkyl or phenyl;

provided that

i A—D 1s interrupted with
C,_salkylene;

1f A—D 1s not imterrupted with

C._,, alkylene.]
[8. Compound of Formula (1)

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

()

| X
Rl—l
s N
‘ \>—R3
x N
. |
I A G
=z Ny

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R* are each independently H, C,_.alkyl or halo;
R is C,—C.alkyl or C,_-cycloalkyl;
A 1s C,_,,alkylene or L;
L 1s -phenyl-O—C,_jalkylene wherein said
C, alkylene 1s attached to D;
provided that if A 1s L, then D 15 X(O)O and A—D 1s

not interrupted with J—IJ', —Z-phenyl- or —7—C, ,
alkylene;
D 1s X(0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G');

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s phenyl or —C,_,alkylene-phenyl, said phenyl or
phenyl of saild —C,_,alkylene-phenyl are substituted
with fluoro;

G'1s H, C,_calkyl or C,_chaloalkyl; and

wherein A—D 1s optionally interrupted with J—1T,
Z-phenyl- or —7Z—C, _jalkylene;

wherein

7. 1s O or S and 1s attached to A;

J 1s CH and 1s attached to A, D and J';
J'1s C,_,alkyl or phenyl;

provided that

i A—D 1s interrupted with
C,_salkylene;

1 A—D 1s not interrupted with
C._,, alkylene.]

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s
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[9. Compounds of Formula (I)

62

and independently substituted with one or more of the
same or different substitutents selected from the group

@) consisting of halo, NO,, CN, —C(0)O—C, _;-alkyl,

Y C,_salkyl, hydroxy and C,_jalkoxy; and
Rl—: 5 @G'is H, C,_calkyl or C,_.haloalkyl.]
F N [11. Compounds of Formula (I)
‘ \>—R3
N N (1)
L | X
R 10 A
| A G 27
P ‘\D/ = N
‘ \%Pﬁ
and pharmaceutically acceptable salts and solvates thereof AN N
wherein 14 p2 il |
R' are R” are each independently H, C,_,alkyl or halo; | Z A\D/G

R> is C,—C,alkyl or C,_-cycloalkyl;

A 1s C,_;-alkylene or L;
L 1s -phenyl-O—C, _,alkylene wherein said
C,_salkylene 1s attached to D;

provided that if A 1s L, then D 1s X(O)O and A—D 1s not

and pharmaceutically acceptable salts and solvates thereof
»o Wherein

R' are R* are each H;
R> is C,—C,alkyl;

interrupted with J—1J', —Z-phenyl- or —7Z—C, _; alky-
lene; A 1s C, _calkylene;
D is X(0)0, X(O)N(G'). HYC(0)O or HYC(O)ON=C . DI HYC(O)O;
(G Y 1s N and 1s attached to A;

G 1s H, C,_.alkyl, C,_chaloalkyl, C;_-cycloalkyl, phenyl,
—C, ,alkylene-phenyl, C-pyridyl or N-pyridyl, said
phenyl or —C,_,alkylene-phenyl are each optionally
and 1independently substituted with one or more of the
same or different substitutents selected from the group
consisting of halo, NO,, CN, —C(0)O—C, _;-alkyl,
C,_;alkyl, hydroxy and C,_,alkoxy;

G'1s H, C,_calkyl or C,_chaloalkyl; and

wherein A—D 1s mterrupted with J—1I',

/—C, _alkylene;
wherein
7. 1s O or S and 1s attached to A:
1s CH and 1s attached to A, D and J';
40 I'1s C,_jalkyl or phenyl;
provided that
i A—D 1s interrupted with
C,_salkylene;
if A—D 1s not iterrupted with

X 1s C and 1s attached to A;
Y 1s N and 1s attached to A;

G 1s phenyl or —C,_,alkylene-phenyl, said phenyl or
phenyl of said —C,_,alkylene-phenyl are substituted 5
with cyano;

G' 1s H, C,_;alkyl or C,_ haloalkyl; and

wherein A—D 1s optionally terrupted with J—1T',

/-phenyl- or —7—C, _jalkylene;

wherein 35
Z. 1s O or S and 1s attached to A;
J 1s CH and 1s attached to A, D and J';
I'1s C, _jalkyl or phenyl;
provided that
if A—D 1s interrupted with
C,_salkylene;

if A—D 1s not iterrupted with
Cs_,, alkylene.]

Z-phenyl- or

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s

[10. Compounds of Formula (I) 45 C..,, alkylenel]
. [12. Compounds of Formula (I)
N )
R ——

| X

F ___...-—*N\ 50 Rl—:K\
| >7R3 K/\_...—-*N\
X N ‘ >7R3
‘ NN T

N A G N
v ~p” 55 Rz_: Jx G
P "\D/
and pharmaceutically acceptable salts and solvates thereof
wherein

and pharmaceutically acceptable salts and solvates thereof
R' are R* are each H;

wherein

R is C,—C,alkyl; "R are R? are each H;
A 1s C,_,,alkylene; R> is C,—C,alkyl;
D 1s HYC(O)O; A 1s C,_,alkylene;
Y 1s N and 1s attached to A; D 1s HYC(O)ON=C(G");
G is H, C,_salkyl, C,_shaloalkyl, C,_-cycloalkyl, phenyl, 65 Y 1s N and 1s attached to A;

—C, _-alkylene-phenyl, C-pyridyl or N-pyndyl, said
phenyl or —C, _,alkylene-phenyl are each optionally

G 1s H, C,_ialkyl, C,_chaloalkyl, C,_-cycloalkyl, phenyl,
—C, ,alkylene-phenyl, C-pyridyl or N-pyridyl, said
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phenyl or —C, ,alkylene-phenyl are each optionally
and 1mndependently substituted with one or more of the
same or different substitutents selected from the group
consisting of halo, NO,, CN, —C(0)O—C, _;-alkyl,
C,_salkyl, hydroxy and C,_jalkoxy; and

G'is H, C,_calkyl or C,_.haloalkyl.}

[13. Compounds of Formula (I)

(D

Rl—:
P N\
e
R N
w2l |
I A G
Z N~

and pharmaceutically acceptable salts and solvates thereof
wherein

R' are R* are each H;

R> is C,—C,alkyl;

A 1s C,_calkylene;

D 1s HYC(O)ON=C(G");

Y 1s N and 1s attached to A;

G 1s H, C,_calkyl, C,_:haloalkyl, C,_,cycloalkyl, phenyl,
—(C, _-alkylene-phenyl, C-pyridyl or N-pyridyl, said
phenyl or —C,_,alkylene-phenyl are each optionally
and 1independently substituted with one or more of the
same or different substitutents selected from the group
consisting of halo, NO,, CN, —C(0O)O—C, _;-alkyl,
C,_;alkyl, hydroxy and C,_;alkoxy;

G'1s H, C,_.alkyl or C,_chaloalkyl; and

wherein A—D 1s mterrupted with J—1I',

/—C, _jalkylene;
wherein
Z. 1s O or S and 1s attached to A;
J 1s CH and 1s attached to A, D and J';
I'1s C,_jalkyl or phenyl;
provided that

if A—D 1s iterrupted with
C,_salkylene;

if A—D 1s not interrupted with
Cs_,, alkylene.]

14. [6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-

carbamic acid 2-fluoro-phenyl ester;

| 6-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid tert-butyl ester;

[6-(2-Ethyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid sec-butyl ester;] [6-(2-Ethyl-4,5-diphenyl-imidazol-
1-vl)-hexyl|-carbamic acid sec-butyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid benzyl ester;

[2-Propanone, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yDhexyl]amino]carbonyl Joxime;] 2-Propanone, O-[6-
(2-methyvl-4,5-diphenyl-1H-imidazol-1-vl)
hexylaminocarbonylloxime;

O-16-(2-methyl-4,5-diphenyvl-1H-imidazol-1-vI)
hexylaminocarbonylloxime;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid methyl ester;

[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid phenyl ester;] [6-(2-Methyl-4,5-diphenyl-imidazol-1 -
v)-hexyl|-carbamic acid phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-fluoro-phenyl ester;

/-phenyl- or

Z-phenyl-, then A 1s

Z-phenyl-, then A 1s
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| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid 2,4-ditfluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-cyano-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid methyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid ethyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2.,4-difluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 4-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid ethyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-carbamic
acid phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 4-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2,4-difluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-chloro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid o-tolyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-carbamic
acid 4-cyano-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 3,4-ditfluoro-phenyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl}-carbamic acid 2-fluoro-phenyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl}-carbamic acid 2,6-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid ethyl ester;
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[Benzaldehyde, O-6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yl)hexylJamino Jcarbonyl Joxime;] Benzaldehyde, O-|6-
(2-methyl-4,5-diphenyl-1H-imidazol-1-yl)
hexylaminocarbonylloxime;

[4-Fluorobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
4-Fluorobenzaldehyde, O-6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vD)hexylaminocarbonylloxime;

[2-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
2-Nitrobenzaldehyvde, O-|6-(2-methyl-4,5-diphenyi-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;:]
3-Nitrobenzaldehyde, O-|6-(2-methyi-4,5-diphenyi-1H-
imidazol-1-vD)hexylaminocarbonylloxime;

[4-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
4-Nitrobenzaldehyvde, O-|6-(2-methyl-4,5-diphenyi-1H-
imidazol-1-vD)hexylaminocarbonylloxime;

[3-Pyridinecarboxaldehyde, O-[6-(2-methyl-4,5-diphenyl-
1H-imidazol-1-yl)hexyl]Jamino |carbonyl]oxime;]
3-Pyridinecarboxaldehvde, O-| 6-(2-methyl-4,5-diphenyl-
I H-imidazol-1-yvl)hexylaminocarbonylloxime;

14-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 4-chloro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester:;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 4-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 4-chloro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 2-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 3-chloro-phenyl ester;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid phenyl ester:;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 2-fluoro-phenyl ester;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid 4-fluoro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid phenyl ester:;

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy |-
phenyl}-carbamic acid 4-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 2-fluoro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 2,6-difluoro-phenyl ester:

{4-[2-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-ethoxy]-
phenyl}-carbamic acid ethyl ester:;

| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;

| 1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;

| 1-Isopropyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
hexyl |-carbamic acid 2-fluoro-phenyl ester; or

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-1-phenyl-hexyl |-
carbamic acid 2-fluoro-phenyl ester or a pharmaceuti-
cally acceptable salt or solvate thereof.

15. [6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;

[2-Propanone, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yDhexylJaminoJcarbonyl Joxime;] 2-Propanone, O-|6-
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(2-methyl-4,5-diphenyi-1H-imidazol-1-vl)
hexylaminocarbonylloxime;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid cyclohexyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid methyl ester;

[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid phenyl ester;] [ 6-(2-Methyi-4,5-diphenyl-imidazol-1 -
v)-hexyl|-carbamic acid phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-fluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2.4-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-cyano-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 2-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid methyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid ethyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2.,4-difluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 4-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid ethyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-carbamic
acid 4-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2.4-difluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 4-chloro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid o-tolyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-cyano-phenyl ester;
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| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 3,4-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 1sopropyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl }-carbamic acid 2-fluoro-phenyl ester:;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl }-carbamic acid 2,6-difluoro-phenyl ester:;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid ethyl ester;

[Benzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yl)hexylJamino Jcarbonyl Joxime;] Benzaldehyde, O-6-
(2-methyl-4,5-diphenyl-1H-imidazol-1-vl)
hexylaminocarbonylloxime;

[4-Fluorobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
4-Fluorobenzaldehyde, O-6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[2-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
2-Nitrobenzaldehyvde, O-|6-(2-methyl-4,5-diphenyi-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;:]
3-Nitrobenzaldehyde, O-|6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-vl)hexylaminocarbonylloxime;

[4-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime:]
4-Nitrobenzaldehyvde, O-|6-(2-methyl-4,5-diphenyi-1H-
imidazol-1-vD)hexylaminocarbonylloxime;

[3-Pyridinecarboxaldehyde, O-[6-(2-methyl-4,5-diphenyl-
1H-imidazol-1-yl)hexyl]Jamino Jcarbonyl]oxime;]
3-Pyridinecarboxaldehvde, O-| 6-(2-methyl-4,5-diphenyl-
I H-imidazol-1-yvl)hexylaminocarbonylloxime;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 3,4-difluoro-phenyl ester:;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 4-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy]-
phenyl}-carbamic acid 4-chloro-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 2-methoxy-phenyl ester;

{4-[3-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-propoxy |-
phenyl}-carbamic acid 3-chloro-phenyl ester;

| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-
carbamic acid 2-fluoro-phenyl ester;

| 1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;

| 1-Isopropyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-
hexyl |-carbamic acid 2-fluoro-phenyl ester; or

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-1-phenyl-hexyl]-
carbamic acid 2-fluoro-phenyl ester or a pharmaceuti-
cally acceptable salt or solvate thereof.

16. |6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;

[2-Propanone, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yl)hexyl]amino Jcarbonyl Joxime;] 2-Propanone, O-|6-
(2-methyl-4,5-diphenyl-1H-imidazol-1-yl)
hexylaminocarbonylloxime;

[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic
acid phenyl ester;] [6-(2-Methyl-4,5-diphenyl-imidazol-1 -
v)-hexyl|-carbamic acid phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 4-fluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-carbamic
acid 2,4-difluoro-phenyl ester;
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| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-methoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid ethyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 2,4-difluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-methoxy-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl ]-carbamic
acid 4-cyano-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl]-carbamic
acid 2-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-carbamic
acid phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 4-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2,4-ditfluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 2-fluoro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-chloro-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl |-carbamic
acid 4-methoxy-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl]-carbamic
acid 4-cyano-phenyl ester;

| 5-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-pentyl ]-carbamic
acid 2,6-dimethoxy-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 3,4-difluoro-phenyl ester;

{6-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl}-carbamic acid 2-fluoro-phenyl ester;

16-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-yl]-
hexyl}-carbamic acid 2,6-difluoro-phenyl ester;

[Benzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-imidazol-
1-yDhexyl]amino]Jcarbonyl Joxime;] Benzaldehyde, O-|6-
(2-methyvl-4,5-diphenyvl-1H-imidazol-1-yl)
hexylaminocarbonyl loxime;

[4-Fluorobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]}
4-Fluorobenzaldehyde, O-|6-(2-methvi-4,5-dipheny-1H-
imidazol-1-vDhexylaminocarbony!loxime;

[2-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
2-Nitrobenzaldehvde, O-6-(2-methyl-4,5-diphenyi-1H-
imidazol-1-vDhexylaminocarbony!loxime;

[3-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
3-Nitrobenzaldehvde, O-|6-(2-methyl-4,5-diphenyi-1H-
imidazol-1-vl)hexylaminocarbony!loxime;

[4-Nitrobenzaldehyde, O-[6-(2-methyl-4,5-diphenyl-1H-
imidazol-1-yl)hexyl]amino]carbonyl]oxime;]
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4-Nitrobenzaldehyde, O-|6-(2-methyl-4,5-diphenyl-1H-

imidazol-1-vD)hexylaminocarbonylloxime;
[3-Pyridinecarboxaldehyde, O-[6-(2-methyl-4,5-diphenyl-

1H-imidazol-1-yl)hexyl]amino Jcarbonyl]oxime;]
3-Pyridinecarboxaldehyde, O-| 6-(2-methyl-4,5-diphenyl-

[H-imidazol-1-yl)hexylaminocarbonylloxime;
| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-

carbamic acid 2-fluoro-phenyl ester; or
| 1-Ethyl-6-(2-methyl-4,5-diphenyl-imidazol-1-yl)-hexyl |-

carbamic acid 2-fluoro-phenyl ester or a pharmaceuti-
cally acceptable salt or solvate thereof.

17. [6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-
carbamic acid 2-fluoro-phenyl ester;
[6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl]-carbamic

acid phenyl ester;] [ 6-(2-Methyl-4,5-diphenyl-imidazol-1 -

v)-hexyll-carbamic acid phenyl ester,

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-fluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 2,4-difluoro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid 4-chloro-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl J-carbamic
acid o-tolyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 2-fluoro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-chloro-phenyl ester;

| 7-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-heptyl |-carbamic
acid 4-cvano-phenyl ester;

| 6-(2-Methyl-4,5-diphenyl-imidazol-1-yl)-hexyl ]-carbamic
acid 3,4-difluoro-phenyl ester;

{6-[4,5-Bis-(4-fluoro-phenyl)-2-methyl-imidazol-1-y1]-
hexyl }-carbamic acid 2-fluoro-phenyl ester; or

| 1-Methyl-6-(2-methyl-4,5-diphenyl-imidazol-1-y1)-hexyl |-
carbamic acid 2-fluoro-phenyl ester or a pharmaceuti-
cally acceptable salt or solvate thereof.

[18. A method of treating chronic pain, acute pain or
neuropathic pain i a mammal in need thereof by the
administration of an eflective amount of a pharmaceutical

composition comprising a compound according to claims 1,
2,3 0r4]

19. A method of treating chronic pain, acute pain and
neuropathic pain by the administration of a pharmaceutical

composition comprising,
I3
NTO\©
O

or a pharmaceutically acceptable salt or solvate thereof.

20. A method of treating neuropathic pain by the admin-
istration ol a pharmaceutical composition comprising

10

15

20

25

30

35

40

45

50

55

60

65

70

I3
TC
O
or a pharmaceutically acceptable salt or solvate thereof.

21. A compound of Formula (I)

u
N
RI_
I\/ N
‘ \>7R3
Y
R2_
N e

or a pharmaceutically acceptable salt or solvate thereof
wherein

R' and R* are each independently H, C,_alkyl or halo;
R> is C,—C.alkyl or C,_cycloalkyl;
A is C,_,,alkylene or L;

L is -phenyl-O—C,_,alkviene wherein said
C, _.alkylene is attached to D;

provided that if A is L, then D is X(O)O and A—D is not

interrupted with J—J', —Z-phenyl- or —7/—C, ,
alkylene;
D is X(O)O, X(ON(G"), HYC(O)O or HYC(O)ON=C
(G):

X is C and is attached to A;
Yis N and is attached to A;

(¢ is phenyl or —C, ,alkylene-pheny!, said phenyl or
phenyl of said —C,_,alkvlene-phenyl are substituted
with fluorvo;

G'is H C,_.alkyl or C,_haloalkyl; and

wherein A—D is optionally interrupted with J—J,
/—C, salkylene;

—Z-phenyl- or
wherein

Z is O or S and is attached to A;

Jis CH and is attached to A, D and J';
J'is C, _.alkyl or phenyl;

provided that

i A—D is interrupted with —Z-phenyl-, then A is
C,_salkylene;

i A—D is not interrupted with —/-phenyl-, then A is
C._,-alkviene.
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22. A compound of Formula (I)
(1)
| S
RI_I 5
NN,
| ) N
A
2l | 0
L NG

or a pharmaceutically acceptable salt ov solvate therveof
wherein 14

R' and R* are each independently H, C, _alkyl or halo;
R’ is C,—C.alkyl or C,_cycloalkyl;
A is C,_,,alkylene or L;
L is -phenyvl-O—C,_jalkvlene wherein said
C, _salkylene is attached to D;
provided thatif A is L, then D is X(O)O and A—D is not

20

interrupted with J—J', —Z-phenyl- or —/—C, _,
alkylene;
D is X(O0)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G"): =

X is C and is attached to A;
Y is N and is attached to A;

(G is phenyl or —C,_,alkvlene-phenyl, said phenyl or
phenyl of said —C,_,alkylene-phenyl are substituted

with cyano; 3
G'is H C,_salkyl ovr C,_shaloalkyl; and
wherein A—D is optionally interrupted with J—J'
—/-phenyl- or —/—C, _jalkylene;
wherein 15

Zis Oor S and is attached to A;
Jis CH and is attached to A, D and J';
J'is C,_,alkyl or phenyl;
provided that

if A—D is interrupted with —Z-phenyl-, then A is
C,_salkylene;

if A—D is not interrupted with —Z-phenyl-, then A is
C._,-alkylene.

23. A compound of Formula (I)

40

45
)
| X
RI—I
F N
‘ \>7R3 >0
Y
R2_
55

or a pharmaceutically acceptable salt or solvate therveof
wherein

R' and R* are each independently H, C, _alkyl or halo;
R is C,—Cialkyl or C,_cvcloalkyl;
Ais L;
L is -phenyvl-O—C, _,alkyvlene wherein said
C, _salkvlene is attached to D;
D is X(O)O;
X is C and is attached to A; and
G is H C,_alkyl, C, haloalkyl, C,_cycloalkyl, phenyl,
—C, ,alkylene-phenyl, C-pyridyl or N-pyridyl, said

60

65

72

phenvl or —C,_,alkylene-phenyl are each optionally
and independently substituted with one or more of the
same or different substituents selected from the group
consisting of halo, NO,, CN, —C(OYO—C,_s-alkyi,
C,_salkyl, hvdroxy and C,_jalkoxy.

24. A compound of Formula (I)

u
S
RI_
I\/ N
‘ \>7R3
Y
R.?_
N e

or a pharmaceutically acceptable salt or solvate thereof
wherein

R" and R* are each independently H, C,_jalkyl or halo;
R’ is C,—Csalkyl or C,_cvcloalkyl;

A is C,_ ,alkylene;
D is HYC(O)ON=C(G");

Yis N and is attached to A;

(G is H C,_.alkyvl, C,_haloalkyl, C,_.cvcloalkyl, phenyi,
—C, _alkylene-phenyl, C-pyridyl or N-pyridyvl, said
phenyl or —C, _,alkylene-pheny! arve each optionally
and independently substituted with one or more of the
same or different substituents selected from the group
consisting of halo, NO,, CN, —C(OQ)O—C, _s-alkyl,
C,_salkyl, hvdroxy and C,_jalkoxy; and

G'is H C,_.alkyl or C,_haloalkyl.

25. A compound of Formula (I)

()
N
RI_
I\/ N
‘ \>7R3
Y
RZ_
N

or a pharmaceutically acceptable salt or solvate thereof
wherein

R' and R* are each independently H, C,_,alkyl or halo;
R? is C,—Cialkyl or C;_cycloalkyl;
A is C,_,,alkylene or L;
L is -phenyl-O—C,_,alkviene wherein said
C, _salkvlene is attached to D;
provided that if A is L, then D is X(O)O and A—D is not

interrupted with J—J', —Z-phenyl- or —/—C, ,
alkylene;
D is X(O)O, X(O)N(G", HYC(O)O or HYC(O)ON=C
(G);

X is C and is attached to A;
Yis N and is attached to A;

(G is —C, _,alkylene-phenyl, said —C,_,alkylene-phenyl is
optionally substituted with one or more of the same or
different substituents selected from the group consisting
of halo, NO, CN, —C(OYO—C, s-alkyl, C,_jalkyl,
hydroxy and C,_jalkoxy;,

G'is H, C, _calkyl or C,_chaloalkyl; and
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wherein A—D is optionally interrupted with J—J'
/—C, jalkylene;

—/-phenyl- or
wherein

Zis Oor S and is attached to A;

Jis CH and is attached to A, D and J';
J'is C,_jalkyl or phenyl;

provided that
10
if A—D is interrupted with —Z-phenyl-, then A is
C,_salkylene;
if A—D is not interrupted with —Z-phenyl-, then A is
C._,-alkylene.
26. A compound of Formula (I)

15

(1)

| 20

G 25

or a pharmaceutically acceptable salt ov solvate therveof

wherein 30

R' and R* are each independently H, C, _alkyl or halo;
R is C,—C,alkyl or C,_cycloalkyl;
Ais C,_,,alkylene or L;
L is -phenyl-O—C,_,alkylene wherein said
C, _.alkylene is attached to D;

provided that if A is L, then D is X(O)O and A—D is not
/—C, 4

35

interrupted with J—J', —Z-phenyl- or
alkylene;

D is X(O)O, X(O)N(G"), HYC(O)O or HYC(O)ON=C
(G);

Xis C and is attached to A;
Yis N and is attached to A;

(G is phenyl or —C, alkvlene-phenyl, said phenyl or
phenyl of said —C,_,alkvlene-phenyl are optionally
substituted with one or movre of the same or different
substituents selected from the group consisting of halo, °Y

CN, —C(O)YO—C, s-alkyl, C,_jalkyl, and C,_jalkoxy;,
G'is H C,_salkyl ov C,_haloalkyl; and
wherein A—D is optionally interrupted with J—J'

40

45

—/-phenyl- or —/—C, _jalkylene; 55

wherein

Zis Oor S and is attached to A;

Jis CH and is attached to A, D and J';

J'is C,_jalkyl or phenyl; 0
provided that

if A—D is interrupted with —Z-phenyl-, then A is
C,_salkylene; -

if A—D is not interrupted with —Z-phenyl-, then A is
C,_,.alkylene.
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27. A compound of Formula (I)
(1)
X
Rf—:
NN
‘ \ Rj’
\ \N
RZ_I ‘
o~ N0

or a pharmaceutically acceptable salt or solvate thereof
wherein

RY and R* are each H:

R is C,—C.alkyl;

A is C,_qalkylene;

D is HYC(O)O;
Yis N and is attached to A;

G is H C, alkyl, C, chaloalkyl, C,_,cycloalkyl, phenyl,
—C, _alkylene-phenyvl, C-pyridyl or N-pyridvl, said
phenyl or —C, _,alkylene-pheny! arve each optionally

and independently substituted with one or more of the
same or different substituents selected from the group
consisting of halo, NO,, CN, —C(O)O—C, _;-alkyl,
C,_salkvl, hvdroxy and C, _salkoxy.

28. A compound of Formula (I)

Y
N
RI_
I\/ N
‘ \>7R3
Y
R.?_
N e

or a pharmaceutically acceptable salt or solvate thereof
wherein

R' and R* are each H:

R> is C,—C.alkyl;

A is C, _salkylene;

D is HYC(O)O;
Yis N and is attached to A;

G is H C,_.alkyl, C, chaloalkyl, C, - cvcloalkyl, phenyi,
—C, _,alkylene-phenyl, C-pyridyl or N-pyridvl, said
phenvl or —C,_,alkyvlene-phenyl arve each optionally

and independently substituted with one or more of the
same or different substituents selected from the group

consisting of halo, NO,, CN, —C(O)O—C, _s-alkyl,
C,_salkvl, hvdroxvl and C,_jalkoxy; and

wherein A—D is interrupted with —Z-phenyl-;
wherein £ is O or S and is attached to A.
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29. A compound of Formula (I)

(1)
X
RI_: 5
NN
‘ \ Rj’
\ \N
RZ_: in G L0
. N,

or a pharmaceutically acceptable salt or solvate thereof 5

wherein

R' and R* are each independently H:
R3 is C,—Cialkyl; 20
A is C,_  alkyvlene;
D is HYC(OYON=C(G");
Y is N and is attached to A;

G is H C, calkyl, C, _haloalkyl, C,_,cycloalkyl, phenyl,
—C, ,alkylene-phenyl, C-pyridyl or N-pyridyl, said

25

phenyl or —C, _,alkylene-phenyl are each optionally
and independently substituted with one or more of the

: : 30
same or different substituents selected from the group

consisting of halo, NO,, CN, —C(O)O—C, _;-alkyl,
C,_salkyl, hvdroxyvl and C, _jalkoxy; and

G'is H C,_alkyl or C,_chaloalkyl.

76
30. A compound of Formula (I)

(1)
X
Rf—:
NN
‘ \ Rj’
"'-~...___.
N
RZ_I \ ‘
I A G
P N

or a pharmaceutically acceptable salt or solvate thereof
wherein

R and R* are each H:

R is C,—C.alkyl;

A is C,_calkylene;

D is HYC(O)ON=C(G");

Yis N and is attached to A;

G is H C, alkyl, C, chaloalkyl, C, ,cycloalkyl, phenyl,
—C, _alkylene-phenyl, C-pyridyl or N-pyridvl, said
phenyl or —C, _,alkylene-pheny! are each optionally
and independently substituted with one or more of the
same or different substituents selected from the group
consisting of halo, NO,, CN, —C(O)O—C, -alkyl,
C,_salkyl, hvdroxy and C,_jalkoxy;

G'is H C,_alkyl or C,_shaloalkyl; and

wherein A—D is interrupted with —Z-phenyl-;
wherein £ is O or S and is attached to A.

31. A method of treating chronic pain, acute pain or
neuropathic pain in a mammal in need thereof by the
administration of an effective amount of a pharmaceutical
composition comprising a compound according to claims

21, 22 or 23-30.




	Front Page
	Drawings
	Specification
	Claims

