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Abstract

The CB1 receptor belongs to the G-protein-coupled receptor superfamily. CB1 antagonism has been considered as
a new therapeutic target for the treatment of obesity. In this study, we report the synthesis and in vitro binding
affinity assay of some 1,5-diarylpyrazole scaffold compounds. The binding results showed that some of the target
compounds had an excellent potency toward the CB1 receptor with IC, values lying at the nanomole level.

Keywords: Cannabinoid receptor, CB1 ligand, 1,5-diarylpyrazole

Introduction

Two subtypes of the cannabinoid receptor, namely CB1
and CB2, have been cloned and were pharmacologically
characterised in the early 1990s [1,2]. Both CB1 and CB2
belong to the G-protein-coupled receptor superfamily
(GPCRs). The CB1 receptor is mainly located within the
central nervous system (CNS) and at the presynaptic
nerve terminals including the limbic system (amygdala,
hippocampus), hypothalamus, cerebral cortex, cerebel-
lum, basal ganglia and is also expressed in the periphery
in the gut, eye, testis and bladder. The CB2 receptor is
almost exclusively expressed in the cells of the immune
system such as B-cells, NK cells and monocytes [3]. It has
been shown that the CB1 receptor, especially in the limbic
system-hypothalamus axis cannabinoid, has an impor-
tant role in the treatment of obesity, which has become
a major health problem for many postindustrial societies
[4,5]. Obesity poses a major health risk for serious diet-
related chronic disease, for instance hypertension, type
2 diabetes, cardiovascular disease and stroke, and some
cancers [6]. It has been proved that the CB1 antagonist
is effective for the treatment of obesity, metabolic disor-
ders [7,8] and drug abuse, including alcoholism, nicotine

dependence and heroin addiction [9]. All these findings
make the CB1 receptor an interesting target for possible
drug research, which require the development of a more
potent antagonist.

To date, several antagonists of CB1, including rimona-
bant and AVE1625 (Figure 1), have been developed and
some of them are currently being investigated for clini-
cal use [10]. The 1,5-diarylpyrazole derivative rimona-
bant (SR141716), launched by Sanofi-Aventis, is the first
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Figure 1. The structure of rimonabant (A), AVE1625 (B) and CP55940 (C).
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therapeutically relevant CB1 receptor antagonist in the
European market for the treatment of obesity and meta-
bolic disorders [11,12]. Moreover, the ability of rimona-
bant to improve memory acquisition and consolidation
has been shown in the mouse [13] and it has also been
found that rimonabant can prolong spatial memory
duration cognitive deficits associated with neurodegen-
erative disordersin combination with donepezil in therat
[14]. A combination of a CB1 antagonist with a dopamin-
ergic neurotransmission enhancer has been reported for
the treatment of Parkinson disease [15]. Many research
groups are still searching for a novel CB1 antagonist
with improved physicochemical properties or reduced
psychiatric adverse effects, such as the depression or
anxiety caused by rimonabant [16]. The purpose of this
study was to design and synthesise a set of compounds
based on the 1,5-diarylpyrazole template while focusing
on various substitutions on the 1,5-diphenylpyrazole
scaffold to examine the structure-activity relationships
(SARs).

Methods

Chemistry

Unless otherwise noted, materials were obtained from
commercial suppliers and used without further purifi-
cation. All the solvents had been distilled before use. All
reactions were monitored by thin-layer chromatography
on 0.25mm silica gel plates (60GF-254) and visualised
with UV light. Column chromatography was performed
onsilica gel (200-300 mesh). ESI-MS was determined on
an Aglient-1100 series LC/MSD trap spectrometer. 'H-
NMR spectra was obtained on a Bruker-400. The chemi-
cal shifts were expressed in 6 values (parts per million)
relative to tetramethylsilane (TMS) as an internal stan-
dard. Any significant '"H-NMR data were reported in the
following order: multiplicity (s, singlet; d, doublet; t,
triplet; m, multiplet) number of protons.

[[1-(4-Chlorophenyl)-1-propenyl]oxyltrimethylsilane (2)
Under a nitrogen atmosphere, Et,N (133 mmol) and
chlorotrimethylsilane (133 mmol) were added to a
solution of 4-chloropropiophenone (66.5 mmol) in
acetonitrile (25mL), and then a solution of sodium
iodide (99.7 mmol) in acetonitrile (100 mL) was further
added at room temperature. The reaction mixture was
stirred for 5h at room temperature. The acetonitrile
was removed under reduced pressure and 150 mL of
toluene was added to the solid residual. Then 50 mL of
solvent was distilled under reduced pressure to drive
the residual acetonitrile off. The inorganic material
was extracted with 100 mL of iced water. The organic
phase was washed with 100 mL of iced water and dried
over MgSO,. The toluene was removed under reduced
pressure, the residual was recrystallised from MeOH to
afford 14.8 g of oil, yield: 93.6%. '"H-NMR (DMSO-d,): &
0.21(s, 9H), 1.91(d, 3H), 5.32(q, 1H), 7.36-7.47(m, 4H);
ESI-MS: m/z [M]* 241.3.

© 2011 Informa UK, Ltd.

5-(4-Chlorophenyl)-4-methyl-2,3-furandione (3)

Oxalyl chloride (30.2 mmol) was slowly added to a solu-
tion of compound 2 (60.3 mmol) in methyltertiarybutyl
ether (50 mL). The reaction mixture was stirred for 5h at
room temperature. The precipitate was filtered, washed
with methyl £-butyl ether, and recrystallised from MeOH
to afford the target compound as yellow solid 6.4 g, yield:
47.6%. 'H-NMR (DMSO-d.): & 1.89(s, 3H), 7.36-7.47(m,
4H); ESI-MS: m/z [M]* 223.1.

4-(4-Chlorophenyl)-3-methyl-2,4-dioxobutyric acid ethyl ester
(4)

Compound 3 (46 mmol) was dissolved in ethanol and
stirred for 5h at room temperature. After completion of
the reaction, the ethanol was removed under reduced
pressure. The residual was recrystallised from MeOH to
afford 12.1 g of white solid, yield: 98.1%. '"H-NMR (CDCL,):
8 1.32(t, J=7.1 Hz, 3H), 1.47(d, J=7.2 Hz, 3H), 4.29(q,
J=7.1 Hz, 2H), 5.04(q, J=7.2 Hz, 1H), 7.5-7.97(m, 4H);
BC-NMR (CDC13): 0 12.66, 13.84, 50.91, 62.93, 129.29,
130.15, 133.43, 140.41, 160.36, 190.23, 196.88; ESI-MS:
m/z [M]". 268.8.

4-(4-Chlorophenyl)-2-[(2,4-dichlorophenyl)-hydrazono]-3-
methyl-4-oxobutyric acid ethyl ester (5)

Compound 4 (11.9 mmol) was dissolved in ethanol
(20mL), and added to a solution of 2,4-dichlorophenylhy-
drazine hydrochloride (11.9 mmol) and Et,N (11.9 mmol)
in ethanol (30mL). The reaction mixture was stirred for
20h at room temperature. The precipitate was filtered,
washed with water and ethanol, and recrystallised from
MeOH to afford the target compound as a white solid
3.1g, yield: 61.9%. '"H-NMR (CDCL,): 8 12.4(s, 1H), 7.91(d,
J=8.6 Hz, 2H), 7.47-7.42(m, 3H), 7.29(d, J=2.3 Hz, 1H),
7.17(dd, J=10.9 Hz, 2.1 Hz, 1H), 4.71(q, J=20.9 Hz, 1H),
4.28-4.19(m, 2H), 1.48(d, J=7 Hz, 3H), 1.18(t, J=14.2, 3H);
BC-NMR (CDCIS): 198.99, 162.3, 139.32, 138.64, 134.69,
130.18, 129.8, 129.01, 128.89, 128.03, 126.47, 119.16,
115.21, 61.48, 44.89, 15.05, 13.94; ESI-MS: m/z [M]* 427.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazole-3-carboxylic acid ethyl ester (6)

Compound 5 (4.5 mmol) was dissolved in acetic acid
(20mL) and heated under reflux for 24h. The reac-
tion mixture was poured into cold water (30 mL) and
extracted with EtOAc (3 x 20 mL). The combined extracts
were washed with water, saturated aqueous sodium
bicarbonate, and brine, dried over anhydrous MgSO,,
then filtered. The target compound was recrystallised
from n-hexane/EtOAc as a white solid 1.78g, yield:
95.7%. 'H-NMR(DMSO-d,): & 7.79(d, J=2.2 Hz, 1H),
7.74(d, J=8.5 Hz, 1H), 7.59(dd, J=8.5 Hz, 2.2 Hz, 1H),
7.47(d, J=8.5 Hz, 2H), 7.25(d, /=8.4 Hz, 2H), 4.33(q,
J=21.3 Hz, 2H), 2.3(s, 3H), 1.32(t, J=14.2 Hz, 3H);
13C-NMR(DMSO-dG): 0 162.57, 143.03, 142.55, 136.13,
135.71, 134.4, 132.38, 132.21, 131.82, 130.12, 129.26,
128.87, 127.35, 118.53, 60.83, 14.65, 9.85. ESI-MS: m/z
[M]*: 409.2.
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[5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl) -4-
methyl-1H-pyrazole-3-ylimethanol (7)

An aliquot of LiAIH, (50 mmol) was slowly added to a solu-
tion of compound 6 (20 mmol) in THF (250mL) below
0°C. After the mixture was stirred at the same temperature
for 15min, EtOAc (15mL) was added to the mixture, and
then saturated aqueous ammonium chloride was added.
The insoluble material was filtered off and washed with
methyltertiarybutyl ether (3x30mL). The organic layer
was washed successivelywith 5% HCl and saturated brine,
dried over anhydrous MgSO,, filtered, and evaporated.
The target compound was recrystallised from r-hexane/
EtOAc as a white solid 6.69 g, yield: 91%. "H-NMR(CDCL):
$2.17 (s, 3H), 2.86 (s, 1H), 4.79 (s, 2H), 7.07-7.44 (m, 7H);
13C-NMR(CDC13): 0 8.29, 57.62, 113.84, 127.82, 127.99,
128.83, 130.19, 130.52, 130.69, 132.97, 134.49, 135.38,
136.31, 141.92, 152.28; ESI-MS: m/z [M]*: 367.7.

3-(Bromomethyl)-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-
4-methyl-1H-pyrazole (8)

Compound 7 (10 mmol) was dissolved in 100 mL of ben-
zene and added dropwise to a solution of phosphorus
tribromide (50 mmol) in benzene (100 mL). The mixture
was heated under reflux for 1h. After cooling to room
temperature, water (100mL) was added. The organic
materials were extracted with ether, washed with 10%
NaHCO,, dried over anhydrous MgSO,, filtered, and
evaporated then recrystallised from n-hexane to afford
the target compound as a white solid 3.7 g, yield: 86.1%.
'"H-NMR(CDCL): § 2.17 (s, 3H), 4.59 (s, 2H), 7.07-7.41
(m, 7H); *C-NMR(CDCL): $ 8.54, 24.01, 114.77, 127.76,
127.83, 128.87, 130.21, 130.57, 130.68, 132.97, 134.67,
135.54, 136.17, 142.13, 148.94; ESI-MS: m/z [M]*: 430.8.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazole-3-carboxaldehyde (9)

Compound 7 (4.6 mmol) was dissolved in CH,Cl, (40 mL)
and slowly added to a solution of CrO, (34 mmol) in
pyridine (68 mmol) and CH,CI, (45mL) below 0°C. The
reaction mixture was stirred for 0.5h below 0°C. After
completion of the reaction, the insoluble material was
filtered off with diatomite and washed with CH,Cl,. The
organic layer was evaporated under reduced pressure.
The residual was dissolved in ether, and washed suc-
cessively with 10% NaOH, 5% HCI, and saturated brine,
then dried over anhydrous MgSO,, filtered, evaporated
and recrystallised from n-hexane/ether to afford the
target compound as a white solid 0.7g, yield: 40.1%.
'"H-NMR(CDCL): 8 2.29 (s, 3H), 7.27-7.82 (m, 7H), 10.9
(s, 1H); 13C-NMR(CDC13): 0 9.09, 116.99, 126.89, 128.96,
129.3, 130.25, 131.74, 132.05, 132.29, 134.57, 135.89,
136.02, 143.61, 149.52, 188.44; ESI-MS: m/z [M]*: 365.7.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazole-3-carboxylic acid (10a)

Compound 6 (4.34 mmol) was added to a solution of
KOH (8.68 mmol) in ethanol (16mL) and H,O (16mL).
The mixture was heated under reflux for 3h. The cooling

reaction mixture was then poured into water (30mL)
and acidified with 10% HCI. The precipitate was filtered,
washed with water, and recrystallised from MeOH to
afford the target compound as a white solid 1.58g, yield:
95.7%.'H-NMR(DMSO-d,): & 12.97(s, 1H), 7.78(d, J=2.2
Hz, 2H), 7.72(d, J=12.1 Hz, 1H), 7.59(dd, J=8.5 Hz, 2.2 Hz,
2H), 7.46(d, J=8.5 Hz, 1H), 7.24(d, J=8.4 Hz, 1H), 2.24(s,
3H); 13C-NMR(DMSO-dG): 0164.11, 143.35, 142.87, 136.25,
135.59, 134.29, 132.41, 132.19, 131.79, 130.11, 129.23,
128.84, 127.56, 118.41, 9.92; ESI-MS: m/z [M]*: 381.1.

5-(4-Chlorophenyl)-4-methyl-1-(pyridine-2-yl)-1H-pyrazole-3-
carboxylic acid (10b)

The title compound was prepared as described for com-
pound 10a. Flash column chromatography: (CHCL/
MeOH, 1/2), white solid, yield: 67.5%. "H-NMR(DMSO-d, ):
812.53(brs, 1H),8.26 (dd, J=4.8 Hz, 1 Hz, 1H), 8.00-7.98 (m,
1H), 7.71 (d, J=22.6 Hz, 1H), 7.46-7.38 (m, 3H), 7.25-7.23
(m, 2H), 2.2 (s, 3H); *C-NMR(DMSO-d,): § 164.16, 152.07,
148.47,143.21,141.14,139.7,133.57,131.93, 129.23, 128.81,
124.06, 119.96, 119.38, 9.74; ESI-MS: m/z [M]*: 314.2.

5-(4-Chlorophenyl)-4-methyl-1-[4-(trifluoromethyl)phenyl]-
1H-pyrazole-3-carboxylic acid (10c)

The title compound was prepared as described for com-
pound 10a. Flash column chromatography: (CHCL,/
MeOH, 10/1), white solid, yield: 57.8%. 1H—NMR(CDC13)
8 13.04(s, 1H), 7.8(d, J=8.6 Hz, 2H), 7.53(d, J=8.9 Hz, 2H),
7.47(d, J=8.4 Hz, 2H), 7.32-7.29(dd, /=8.5 Hz, 1.9 Hz,
2H), 2.21(s, 3H). ESI-MS: m/z [M]*: 379.3.

General procedure for preparing carboxamide
5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-(4-
methylpiperazin-1-yl)-1H-pyrazole-3- carboxamide (12a)

A solution of compound 10a (1.13 mmol) and SOCI, (4.14
mmol) in toluene (10 mL) was refluxed for 3 h. The solvent
was evaporated under reduced pressure, and the residual
was then redissolved in toluene (20mL) and evaporated
to yield the crude acyl chlorides as a solid. A solution of
the above carboxylic chloride in CH,Cl, (5mL) was added
dropwise to a solution of 1-amino-4-methylpiperazine
(1.92 mmol) and Et,N (1.92 mmol) in CH,ClI, (5mL) below
0°C. After stirring at room temperature for 3 h, the reaction
mixture was added to brine and extracted with CH,Cl,
(3x15mL). The combined extracts were washed with brine,
dried over anhydrous MgSO , filtered and evaporated. The
final product was recrystallised from MeOH to afford car-
boxamide as a white solid in 50% yield. "H-NMR(CDCI,)
S 7.66(s, 1H), 7.46(s, 1H), 7.34-7.32(m, 4H), 7.1-7.08(m,
2H), 2.99(br s, 4H), 2.66(br s, 4H), 2.39(s, 3H), 2.35(s, 3H);
13C-NMR(CDCI3) 0 160.09, 144.18, 136.07, 135.84, 134.96,
132.97,130.8, 130.57, 130.35, 128.90, 127.93,127.12, 118.32,
55.54, 54.4, 45.76, 9.3. ESI-MS: m/z [M]*: 478.4.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-[3-(4-
morpholinyl)propyl]-1H-pyrazole -3-carboxamide (12b)

Starting with compound 10a and N-(3-aminopropyl)
morpholine, then purified by flash column
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chromatography(CHCl,/MeOH, 8/1) to afford the titled
compound as awhite solid in 63.4% yield. '"H-NMR(CDCL,)
6 8.12(t, J=10.8 Hz, 1H), 7.43(d, J=1.7 Hz, 1H), 7.33-
7.28(m, 4H), 7.09-7.07(m, 2H), 3.65-3.62(m, 4H), 3.53(q,
J=18.1 Hz, 2H), 2.49(t, J=12.7 Hz, 2H), 2.44(br s, 4H),
2.39(s, 3H), 1.81-1.74(m, 2H); “*C-NMR(CDCL,) & 162.68,
145.27, 142.94, 136.03, 135.93, 134.81, 132.95, 130.81,
130.5, 130.26, 128.86, 127.86, 127.31, 117.55, 66.74, 57.97,
53.77,38.78, 25.25, 9.44. ESI-MS: m/z [M]*: 507.4.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-[3-(N,
N-diethylamino) propyl]-1H -pyrazol-3-

carboxamide (12c)

Starting with compound 10a and N,N-diethyl-1,3-
propanediamine, then purified with flash column
chromatography(CHCl,/MeOH, 8/1) to afford the titled
compound asawhitesolidin56.4% yield.'H-NMR(CDCL,)
§ 7.45-7.42(m, 2H), 7.32-7.3(m, 4H), 7.08-7.06(m, 2H),
3.57-3.56(m, 2H), 3.15-3.14(m, 6H), 2.35(s, 3H), 2.21-
2.17(m, 2H), 1.41-1.38(m, 6H); *C-NMR(CDCL,) & 163.43
144.51, 143.15, 136.02, 135.76, 134.96, 132.71, 130.79,
130.6, 130.25, 128.9, 128, 127.07, 117.58, 49.44, 46.55,
36.24, 24.35, 9.37, 8.55. ESI-MS: m/z [M]*: 493.4.

5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-(4-
methylcyclohexyl)-1H-pyrazol -3-carboxamide (12d)

Starting with compound 10a and 4-methylcyclohexy-
lamine, then purified with flash column chromatography
(n-hexane/AcOEt, 6/1) to afford the titled compound as
a white solid in 63% yield. 'H-NMR(CDCL,) 6 7.95(s, 1H),
7.42(d, J=1.3 Hz, 1H), 7.3-7.27(m, 4H), 7.07-7.03(m, 3H),
4.19-4.17(m, 1H), 2.37(s, 3H), 1.78-1.75(m, 2H), 1.71-
1.67(m, 1H), 1.65-1.6(m, 3H), 1.59-1.24(m, 2H), 0.93(d,
J=6.4 Hz, 3H); 13C-NMR(CDC13) 0 161.95, 145.26, 142.95,
136.06, 135.86, 134.83, 133.02, 130.84, 130.64, 130.31,
128.86, 127.83, 127.4 117.68, 45.26, 30.32, 30.14, 29.33,
20.9, 9.46. ESI-MS: m/z [M]*: 476.1.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-(3-

(pyrrolidin-1-yl)propyl)-1H-pyrazole-3-carboxamide (12e)

Starting with compound 10a and N-(3-aminopropyl)
tetrahydropyrrole, then purified with flash column
chromatography(CHClL,/MeOH, 8/1) to afford the
titled compound as a white solid in 23.1% yield. 'H-
NMR(CDCL,) & 8.03(t, J=10.4 Hz, 1H), 7.41(t. J=3.1 H,
1H), 7.31-7.29(m, 4H), 7.07-7.05(m, 2H), 3.55-3.5(m,
2H), 2.61(t, J=13.4 Hz, 2H), 2.51-2.5(m, 4H), 2.38(s, 3H),
1.83-1.72(m, 2H), 1.67-1.66(m, 4H); “C-NMR(CDCIL,)
0 162.7, 145.37, 142.84, 136.13, 135.81, 134.79, 133.03,
130.81,130.53,130.2,128.84,127.75,127.41,117.55, 54.97,
54.1, 38.6, 27.96, 23.39, 9.43. ESI-MS: m/z [M]*: 491.4.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-(4-
(piperidin-1-yl)butyl)-1H-pyrazole-3-carboxamide (12f)
Starting with compound 10a and 4-(1-piperidyl)-1-
butylamine, then purified with flash column chromatog-
raphy (CHCI,/MeOH, 6/1) to afford the titled compound
as a white solid in 31.6% yield. '"H-NMR(CDCL,) o 7.42(t,

© 2011 Informa UK, Ltd.

J=2.3Hz, 1H), 7.31-7.28(m, 4H), 7.14(s, 1H), 7.07-7.06(m,
2H), 3.47-3.42(m, 2H), 2.61-2.55(m, 6H), 2.37(s, 3H),
1.73-1.71(m, 6H), 1.99-1.63(m, 2H), 1.49(m, 2H); “C-
NMR(CDCL,) & 162.82, 144.97, 143.01, 135.92, 135.91,
134.88, 132.91, 130.8, 130.58, 130.27, 128.87, 127.89,
127.24, 117.61, 58.18, 54.06, 38.42, 27.59, 24.69, 23.64,
23.11, 9.41. ESI-MS: m/z [M]*: 519.3.

5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-N-[2-(7-
methoxynaphthalen-2-yl)ethyl] - 1H-pyrazol-3-carboxamide
(12g)

Starting with compound 10a and 2-(7-methoxynaph-
thalen-2-yl)ethanamine, then recrystallised from EtOAc
to afford the titled compound as a white solid in 42.9%
yield. '"H-NMR(CDCL,) 6 7.74(d, J=9 Hz, 1H), 7.63(m,
1H), 7.51(m, 1H), 7.41(d, J=2.2 Hz, 1H), 7.33(m, 1H),
7.31-7.26(m, 5H), 7.22(m, 1H), 7.21(m, 1H), 7.14(m, 1H),
7.06(m, 1H), 3.94(s, 3H), 3.78(q, J=14.5 Hz, 2H), 3.36(t,
J=14.8 Hz, 2H), 2.4(s, 3H); *C-NMR(CDCL) & 162.85,
157.97, 145.03, 143.04, 135.94, 134.95, 133.89, 133.27,
132.98, 130.82, 130.48, 130.32, 130.21, 129.34, 128.92,
127.85, 127.26, 127.17, 126.97, 123.24, 118.32, 117.68,
102.5, 55.46, 39.78, 33.5, 9.42. ESI-MS: m/z [M]*: 564.2.

5-(4-Chlorophenyl)-4-methyl-1-(pyridin-2-yl)-N-(piperidin-
1-yl) -1H-pyrazole-3-carboxamide (12h)

Starting with compound 10b and 1-aminopiperidin, then
purified with flash column chromatography (petroleum
ether/EtOAc, 5/1), and recrystallised from petroleum
ether/acetone to afford the titled compound as a white
solid in 40.4% yield. '"H-NMR(DMSO-d,) 6 9.12(s, 1H),
8.25(dd, J=4.7 Hz, 0.8 Hz, 1H), 8.01-7.79(m, 1H), 7.77(d,
J=8.2 Hz, 1H), 7.44(d, J=8.4 Hz, 2H), 7.39-7.36(m, 1H),
7.22(d, J=8.4 Hz, 2H), 2.82(t, J=10.3 Hz, 4H), 2.17(s, 3H),
1.61-1.59(m, 4H), 1.36-1.34(m, 2H); *C-NMR(DMSO-d,)
0 159.95, 152.02, 148.43, 144.91, 140.98, 139.53, 133.5,
131.88,129.35128.81, 123.83, 119.45, 118.45, 55.82, 25.86,
9.3. ESI-MS: m/z [M]*: 396.3.

5-(4-Chlorophenyl)-4-methyl-1-(pyridin-2-yl)-N-(azepan-1-yl)-
1H-pyrazole-3-carboxamide (12i)

Starting with compound 10b and 1-aminoazepan, then
purified with flash column chromatography (petroleum
ether/EtOAc, 3/1), and recrystallised from petroleum
ether/EtOAc(5/1) to afford the titled compound as a white
solid in 17.8% yield. 'H-NMR(CDCI,) 6 8.34(dd, /=4.8 Hz,
1.2 Hz, 1H), 8.21(s, 1H), 7.75-7.74(m, 1H), 7.38-7.32(m,
3H), 7.27-7.24(m, 1H), 7.13-7.1(m, 2H), 3.17(t, J=11.1
Hz, 4H), 2.34(s, 3H), 1.79-1.76(m, 4H), 1.67-1.64(m, 4H);
13C—NMR(CDCI3) 0 160.36, 151.8, 148.57, 144.4, 141.3,
138.3, 134.44, 131.15, 128.64, 122.85, 119.87, 118.7, 58.4,
26.99, 26.51, 9.22. ESI-MS: m/z [M]*: 410.2.

5-(4-Chlorophenyl)-4-methyl-1-(pyridin-2-yl)-N-(4-
methylcyclohexyl)-1H-pyrazole-3-carboxamide (12j)

Starting with compound 10b and 1-aminoazepan, then
purified with flash column chromatography (petroleum
ether/acetone, 5/1), and recrystallised from petroleum
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ether/acetone (1/1) to afford the titled compound as a
white solid in 41.5% yield. "H-NMR(CDCL,) 6 8.34(dd,
J=4.8Hz, 1.5 Hz, 1H), 7.71(q, J=9.6 Hz, 1H), 7.37(d, J=8.1
Hz, 1H), 7.32(d, J=4.4 Hz, 2H), 7.23-7.2(m, 1H), 7.16(d,
J=8.3 Hz, 2H), 6.94(d, J=8.4 Hz, 1H), 3.96-3.86(m, 1H),
2.35(s, 3H), 2.07-2.05(m, 2H), 1.76-1.73(m, 2H), 1.37-
1.27(m, 3H), 1.14-1.08(m, 2H), 0.90(d, J=6.5 Hz, 3H);
13C—NMR(CDCIQ 0 161.91, 151.79, 148.54, 145.16, 141.36,
138.26, 134.37, 131.15, 130.88, 128.73, 128.6, 128.27,
122.8, 119.41, 118.74, 48.14, 33.97, 33.16, 31.99, 22.22,
9.32. ESI-MS: m/z [M]*: 409.2.

5-(4-Chlorophenyl)-4-methyl-1-[4-(trifluoromethyl)phenyl]-N-
(piperidin-1-yl)-1H-pyrazole-3 —carboxamide (12k)

Starting with compound 10c and 1-aminopiperidin, then
purified with flash column chromatography (petroleum
ether/EtOAc, 4/1), and recrystallised from petroleum
ether/EtOAc (4/1) to afford the titled compound as a white
solid in 35.6% yield. "H-NMR(CDCL,) 6 7.73(s, 1H), 7.59(d,
J=8.5 Hz, 2H), 7.4-7.35(m, 4H), 7.12-7.09(m, 2H), 2.90(t,
J=9.8 Hz, 4H), 2.35(s, 3H), 1.8-1.74(m, 4H), 1.48-1.45(m,
2H); 13C-NMR(CDCI3) 0 159.84, 144.43, 142.06, 141.04,
135.19,131.21,129.75,129.34,127.7,126.19, 124.87, 122.27,
120.04, 57.1, 25.47, 23.36, 9.21. ESI-MS: m/z [M]*: 463.3.

5-(4-Chlorophenyl)-4-methyl-1-[4-(trifluoromethyl)phenyl]-N-
(azepan-1-yl)-1H-pyrazole-3- carboxamide (12I)

Starting with compound 10c and 1-aminoazepan, then
purified with flash column chromatography (petroleum
ether/EtOAc, 3/1) to afford the titled compound as a
white solid in 39.8% yield. '"H-NMR(CDCL,) & 8.16(s,
1H), 7.57(d, J=8.5 Hz, 2H), 7.37-7.32(m, 4H), 7.08(d,
J=10.7 Hz, 2H), 3.16(t, J=11.1 Hz, 4H), 2.32(s, 3H),
1.75-1.73(m, 4H), 1.65-1.63(m, 4H); *C-NMR(CDCL,)
0 160.2, 144.45, 142.04, 140.99, 135.17, 131.21, 129.85,
129.3, 129.25, 127.71, 126.17, 124.84, 122.28, 119.95,
58.34, 26.95, 26.44, 9.23. ESI-MS: m/z [M]*: 477.2.

5-(4-Chlorophenyl)-4-methyl-1-[4-(trifluoromethyl)phenyl]-N-
(4-methylcyclohexyl)-1H-pyrazole-3-

carboxamide (12m)

Starting with compound 10c and 4-methylcyclohexana-
mine, then purified with flash column chromatography
(petroleum ether/EtOAc, 6/1), and recrystallised from
petroleum to afford the titled compound as a white
solid in 42.6% yield. 'H-NMR(CDCI,) & 7.58(d, /=8.6 Hz,
2H), 7.39-7.35(m, 4H), 7.12-7.09(m, 2H), 6.86(d, /=8.4
Hz, 1H), 3.95-3.86(m, 1H), 2.35(s, 3H), 2.09-2.05(m,
2H), 1.77-1.74(m, 2H), 1.33-1.23(m, 3H), 1.16-1.09(m,
2H), 0.91(d, J=6.5 Hz, 3H); “C-NMR(CDCL) & 161.77,
145.23, 142.12, 141.11, 135.14, 131.24, 129.85, 129.25,
127.77,126.19, 124.75, 122.3, 119.57, 48.13, 33.95, 33.23,
32.01, 22.19, 9.34. ESI-MS: m/z [M]*: 476.1.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-ylimethylthio]acetic acid (13a)

EtONa (1.53 mmol) was added to a solution of mercap-
toacetic acid (0.767 mmol) in MeOH (5mL), then an

aliquot of compound 8 (0.767 mmol) in THF (5mL) was
added to the solution. The mixture was heated under
reflux for 1.5h, acidified to pH 4 by the dropwise addi-
tion of a solution of HCI in MeOH and the solvent was
removed under reduced pressure. Solutions of CHCI,
(10mL) and H,0 (10mL) were added to the solid resid-
ual. The organic phase was dried over MgSO,, the solvent
was evaporated and the residual was purified by flash
column chromatography (CHCL,/MeOH, 10/1) to afford
a a white solid in 52.8% yield. '"H-NMR(CDCL,): 0 2.1 (s,
3H), 3.24 (s, 2H), 3.92(s, 2H), 7.04-7.37(m, 7H), 11.24 (s,
1H); 13C-NMR(CDC13): 0 8.42, 27.09, 29.69, 33.01, 114.1,
127.62, 127.91, 128.85, 130.18, 130.6, 130.83, 133.12,
134.74, 135.62, 135.64, 143.36, 149.06, 174.04; ESI-MS:
m/z [M]*: 441.8.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-ylimethylthio]propionic acid (13b)

The title compound was prepared as described for com-
pound 13a. Flash column chromatography: (n-hexane/
AcOEt, 7/1), white solid, yield: 49.6%. 'H-NMR(DMSO-
d): 8 1.37 (d, J=7.1 Hz, 3H), 2.09 (s, 3H), 3.51(q, J=7.1
Hz, 1H), 3.91 (d, J=13.3 Hz, 1H), 3.95 (d, J=13.3 Hz, 1H),
7.19-7.77(m, 7H), 11.51 (s, 1H); “C-NMR(DMSO-d,): d
8.64, 18.05, 26.81, 41.77, 113.96, 128.51, 128.71, 129.16,
130.08, 131.32, 132.14, 132.65, 133.72, 134.79, 136.75,
141.53, 149.29, 174.61; ESI-MS: m/z [M]*: 455.9.

[2-Bis-[[5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-
1H-pyrazol-3-ylImethyllam ino] acetic acid (13c)

An aliquot of EtONa (1.51 mmol) was added to the solu-
tion of glycine methyl ester hydrochloride (0.757 mmol)
in MeOH (20mL) and compound 8 (0.697 mmol) was
added to the solution. The mixture was heated under
reflux for 1.5h. and acidified to pH 6 by the dropwise
addition of a solution of HCl in MeOH. The solvent was
removed under reduced pressure and 20mL of H,O
was added to the solid residual. The precipitate was
filtered and purified by flash column chromatography
(n-hexane/AcOEt, 4/1) to afford a white solid which was
added to the solution of KOH (0.528 mmol) in MeOH
(10mL). The mixture was heated under reflux for 1h and
acidified to pH 4 by the dropwise addition 10% HCI. The
precipitate was filtered and recrystallised from MeOH
to afford the target compound as a white solid in 65.4%
yield. 'H-NMR(DMSO-d,): & 1.99 (s, 6H), 3.43 (s, 2H),
3.91(s, 4H), 7.14 (d, J=8.3 Hz, 4H), 7.4 (d, J=8.3 Hz, 4H),
7.48-7.72(m, 6H), 10.53 (s, 1H); *C-NMR(DMSO-d,):
8.41, 49.08, 53.17, 115.06, 128.67, 128.71, 129.15, 130.09,
131.27, 132.13, 132.68, 133.66, 134.78, 136.85, 141.51,
150.02, 172.41; ESI-MS: m/z [M]*: 774.7.

[2-[5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-ylimethyl]diethyl malonate (13d)

An aliquot of NaH (1.88 mmol) was added to the solu-
tion of diethyl malonate (1.88 mmol) in THF (25mL) and
compound 8 (1.25 mmol) was added to the solution. The
mixture was heated under reflux for 3h. The solvent was
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removed under reduced pressure. Solutions of CHCI,
(20mL) and H,0 (20mL) were added to the solid residual.
The organic phase was dried over MgSO, and the solvent
was evaporated and the residual was purified by flash col-
umn chromatography (n-hexane/AcOEt, 10/1) to afford
a white solid in 40.8% yield. '"H-NMR(CDCL): 6 1.27 (t,
J=7.1 Hz, 6H), 2.1 (s, 3H), 3.31(d, /=7.8 Hz, 2H), 4.07 (,
J=7.8 Hz, 1H), 4.2 (q, J=7.1 Hz, 4H), 7.04-7.41(m, 7H);
13C-NMR(CDC13): 0 8.39, 14.05, 25.75, 50.96, 61.39, 113.88,
127.62, 128.35, 128.71, 128.83, 130.11, 130.52, 133.06,
134.26, 134.99, 136.63, 141.18, 149.61, 169.12; ESI-MS: m/z
[M]*: 509.9.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-

pyrazol-3-ylimethoxy]methyl acetate (14a)

An aliquot of methyl chloroacetate (1.50 mmol) was
added to a solution of compound 7 (1.36 mmol) and
NaH (2.04 mmol) in THF (15mL). The mixture was
heated under reflux for 3h and the solvent was removed
under reduced pressure. Solutions of CHCI, (15mL)
and H,0 (15mL) were added to the solid residual. The
organic phase was dried over MgSO,, the solvent was
evaporated and the residual was purified by flash col-
umn chromatography(n-hexane/AcOEt, 2/1) to afford
the target compound as a white solid in 55.7% yield.
'H-NMR(CDCL,): & 2.22 (s, 3H), 3.81(s, 3H), 4.24(s, 2H),
4.79(s,2H), 7.09-7.45(m, 7H); *C-NMR(CDCL,): & 8.33,
51.84, 65.68, 66.95, 115.21, 127.79, 127.99, 128.82, 130.19,
130.54, 130.66, 133.07, 134.51, 136.34, 141.98, 148.79,
170.77; ESI-MS: m/z [M]*: 439.4.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-ylimethoxy]methyl propionate (14b)

The title compound was prepared as described for com-
pound 14a. Flash column chromatography: (n-hexane/
AcOEt, 5/1), white solid, yield: 47.3%. '"H-NMR(CDCIL,):
$1.48 (d, J=6.9 Hz, 3H), 2.21(s, 3H), 3.78(s, 3H), 4.21(q,
J=6.9 Hz, 1H), 4.62(d, J=11.4 Hz, 1H), 4.81(d, J=11.4 Hz,
1H), 7.21-7.64(m, 7H); *C-NMR(CDCL): & 8.32, 18.65,
51.88, 64.66, 73.86, 127.76, 128.1, 128.78, 128.83, 130.14,
130.53, 130.71, 133, 134.62, 135.29, 136.4, 141.83, 149.12,
173.53; ESI-MS: m/z [M]*: 453.9.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-ylimethoxy]acetic acid (14c)

A stirring mixture of compound 14a (0.6 mmol), KOH
(2.7 mmol) and MeOH (15 mL) was heated under reflux
for 1h. After cooling, the mixture was poured into H,0
(15mL) and acidified to pH 4 by the dropwise addition
of a 10% HCI solution. The precipitate was filtered and
recystallised from ethanol to afford the title compound
as a white solid in 38.4% yield. '"H-NMR(CDCL,): 6 2.18 (s,
3H), 4.22 (s, 2H), 4.81(s, 2H), 7.09-7.43 (m, 7H), 10.85(s,
1H); 13C-NMR(CDC13): O 8.25, 65.29, 66.83, 114.98,
127.61, 127.89, 128.87, 130.21, 130.58, 130.74, 133.05,
134.74, 135.69, 135.81, 142.32, 148.66, 173.77; ESI-MS:
m/z [M]*: 425.8.

© 2011 Informa UK, Ltd.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-yllmethoxy]propionic acid (14d)

The title compound was prepared as described for com-
pound 14c¢ in 60.2% yield. 'H-NMR(DMSO-d,): 6 1.35 (d,
J=6.8 Hz, 3H), 2.13 (s, 3H), 4.1(q, /=6.8 Hz, 1H), 4.50(d,
J=11.1Hz, 1H), 4.69(d, J=11.1 Hz, 1H), 7.02-7.38 (m, 7H),
11.05(s, 1H); “C-NMR(DMSO-d,): & 8.47, 18.9, 64.09,
73.75, 115.04, 128.53, 128.71, 129.15, 130.06, 131.32,
132.17, 132.52, 133.75, 134.86, 136.75, 141.6, 149.44;
ESI-MS: m/z [M]*: 439.8.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-ylimethoxy]butyric acid (14e)

Compound 7 (0.82 mmol) and NaH (0.98 mmol) were
dissolved in THF (15mL) and an aliquot of methyl
2-bromobutyrate (77 mL) was added to the solution. The
mixture was heated under reflux for 3.5 h and the solvent
was removed under reduced pressure. An aliquot of
CHCI, (15mL) and H,0 (15mL) were added to the solid
residual. The organic phase was dried over MgSO,, the
solvent was evaporated and the residual was purified by
flash column chromatography (7n-hexane/AcOEt, 6/1)
to afford a white solid. The white solid and KOH (5.36
mmol) was dissolved in MeOH (20mL). Then the mix-
ture was heated under reflux for 1h. After cooling, the
mixture was poured into H,0 (15mL) and acidified to
pH 4 by the dropwise addition of a 10% HCl solution. The
precipitate was filtered and recystallised from ethanol to
afford the title compound as a white solid in 52.6% yield.
'H-NMR(DMSO-d,): 8 0.92 (t, J=7.4 Hz, 3H), 1.62-1.78
(m, 2H), 2.13(s, 3H), 3.9(t, /=6 Hz, 1H), 4.44(d, /=11.2
Hz, 1H), 4.7(d, J=11.2 Hz, 1H), 7.19-7.77(m, 7H), 11.15(s,
1H); “C-NMR(DMSO-d,): & 8.55, 10.25, 26.04, 64.24,
79.16, 115.06, 128.56, 128.73, 129.16, 130.07, 131.32,
132.19, 132.5, 133.71, 134.83, 136.76, 141.58, 149.62,
174.07; ESI-MS: m/z [M]*: 453.9.

[2-[(5-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-
pyrazol-3-yllmethylamino]acetic acid (15a)

Glycine ethyl ester hydrochloride (0.76 mmol) and Et,N
(0.76 mmol) were added to a solution of compound 9
(0.76 mmol) in CH,Cl, (15mL). Dry MgSO, (41.7 mmol)
was added to the solution and then KBH, was added.
The mixture was heated under reflux for 4 h. The insolu-
ble material was filtered off and H,0 (15 mL) was added
to the filtrate. The organic phase was dried over MgSO,
and the solvent was evaporated. The residual was
purified by flash column chromatography (n-hexane/
AcOEt, 5/1) to afford a white solid which was added to
the solution of KOH (5.36 mmol) in MeOH (20 mL). The
mixture was heated under reflux for 1 h. The solvent was
evaporated and the residual was acidified to pH 4 by the
dropwise addition 5% HCI. The precipitate was filtered
to afford the target compound as a white solid in 53.8%
yield. 'H-NMR(DMSO-d,): & 2.09 (s, 4H), 3.32(s, 2H),
4.04 (s, 2H), 7.21 (d, J=8.3 Hz, 2H), 7.47 (d, J=8.3 Hz,
2H), 7.55-7.79(m, 3H), 11.21(s, 1H); *C-NMR(DMSO-
ds): 0 8.48, 43.33, 49.62, 114.58, 128.38, 128.79, 129.21,
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130.12, 131.32, 132.13, 132.49, 133.82, 134.93, 136.67,
141.62, 147.96, 170.1; ESI-MS: m/z [M]": 424.9.

CB1 receptor binding assay (in vitro)

The target compounds were evaluated using a bind-
ing assay towards the CB1 receptor expressed on the
membranes of Chinese hamster ovarian (CHO) cells.
Rimonabant was used as the positive control and DMSO
was used as the blank control. The potent synthetic can-
nabinoid agonist, [*H]-CP55940, was used as a radioli-
gand (Figure 1). The CHO cells were incubated in 96-well
microtiter plates. Various concentrations of the synthe-
sised cannabinoid ligands were added and incubated for
10min at 37°C. Then the [*H]-CP55940 was added at a
final concentration of 1.7nM and incubated for another
30min at 37°C. The cells were lysed and scintillation
fluid was added. The radioactivity was quantitated by
liquid scintillation spectrometry [17]. There were three
parallels in the tests. The half maximal inhibitory con-
centration (IC,) was determined by nonlinear regres-
sion analysis of the concentration/binding data.

Results and discussion

The target compounds were synthesised via the route
shown in Figure 2. The readily available 4-chloropropio-
phenone (compound 1) was condensed with chlorot-
rimethylsilane, yielding compound 2 which was reacted

with oxalyl chloride to prepare compound 3 [18,19].
Alcoholysis of compound 3 with ethanol produced com-
pound 4 which was coupled with 2,4-dichlorophenylhy-
drazine hydrochloride to prepare compound 5 and then
reacted with acetic acid to form the important interme-
diate compound 6. The reduction and hydrolysation of
compound 6 yielded compounds 7 and 10 respectively
[20]. Compound 10 was treated with SOCI, to produce
the acyl chlorides (compound 11) firstly and then reacted
with various amino derivatives respectively to prepare
the target carboxamids (12a-m) [21,22]. Compound 7
was substituted to afford the target compounds 13a-d,
14a-e, and was oxidised with CrO, to yield compound 9
which was treated with glycine ethyl ester hydrochloride
and KBH, to afford the target compound 15a [23,24].

All the binding results have been summarised in
Table 1. The binding results showed that some of
the target compounds displayed excellent potency
toward the CB1 receptor with IC_ values lying at the
nanomole level. Compound 12d (IC, =4.31nM) was
the most potent of all the target compounds, and
exhibited a potency almost equivalent to rimona-
bant (IC, =4.72nM). Comparing 12a-m, we could
confirm that the introduction of a pyridin-2-yl to the
pyrazole resulted in significant decrease in binding
affinity at the CB1 receptor, while the introduction of
a 4-(trifluoromethyl)phenyl group resulted in a mild
decrease in the CB1 receptor binding affinity. For

o)
/©)J\/( )SiCl /©/\/ (cocly, ,
O EtOH
Nal, N Et); MTBE o s
93. 6% 47. 6% c 3 98.1%
cl
6 o 0 AcOH
WO\/ NH,NH-R, | O/\T>
e— retiux
cl 4 O EtOH rt 0 ,N 95.7%
61.9%
—PBr3/benzene reflux
N N 40.8-65. 4%
o reflux
OH 86.1% ~
OEt LiAMH, x 13a~d
/ \ —> N N / \
Yo THE g BT reflux N N
cl R 0°C ; R e N \
6 91% 384-602%  qame
57.8-957% |Kon R,
reflux CH i -
o CrO3/CHZCI2 _ee ''N
OH reﬂux cl N
x ] Ri 53.8% Ri
R 40 1 % 158
cl R, 0 0
10a—c Cl N-R,
socl, R CH,Cl, 7 H
N . N
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100% O Ry 17.8-63.4% ° R,
° 1 12a-m

Figure 2. Scheme for the synthesis of the target compounds.
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Table 1. The in vitro binding affinities for target compounds and Rimonabant.
Structure Compound R, R, IC,,/nM
o) 12a 2,4-dichlorophenyl 4-methylpiperazine-1-yl 173.3
H'RZ 12b 2,4-dichlorophenyl 3-(4-morpholinyl)propyl 454.6
! N\N 12¢ 2,4-dichlorophenyl 3-(N, N-diethylamino) propyl >1000
Cl R, 12d 2,4-dichlorophenyl 4-methylcyclohexyl 4.31
12e 2,4-dichlorophenyl 3-(pyrrolidin-1-yl)propyl 671.7
12f 2,4-dichlorophenyl 4-(piperidin-1-yl)butyl >1000
12g 2,4-dichlorophenyl 2-(7-methoxynaphthalen-2-yl 398
12h pyridin-2-yl piperidin-1-yl 509.5
12i pyridin-2-yl azepan-1-yl 382.3
12j pyridin-2-yl 4-methylcyclohexyl 612.4
12k 4-(trifluoromethyl)phenyl piperidin-1-yl 93.4
121 4-(trifluoromethyl)phenyl azepan-1-yl 98.3
12m 4-(trifluoromethyl)phenyl 4-methylcyclohexyl 79.04
R, 13a 2,4-dichlorophenyl -SCH,COOH 320.4
’'N 13b 2,4-dichlorophenyl -SCH(CH,)COOH >1000
cl 21 13c 2,4-dichlorophenyl (o] 515.5
| Me
HOOC_ N /=
I
cl Cl
13d 2,4-dichlorophenyl -CH(COOCH,), >1000
14a 2,4-dichlorophenyl -OCH,COOCH, 181.9
14b 2,4-dichlorophenyl -OCH(CH,)COOCH, 281.4
l4c 2,4-dichlorophenyl -OCH,COOH >1000
14d 2,4-dichlorophenyl -OCH(CH,)COOH >1000
14e 2,4-dichlorophenyl -OCH(C,H,)COOH >1000
15a 2,4-dichlorophenyl -HNCH,COOH >1000
Rimonabant 4.72

example, the 4-methylcyclohexyl derivatives, 12j and
12m, proved to lose binding affinity compared with
compound 12d. This suggested that the substituent of
2,4-dichlorophenyl would help to increase the binding
affinity with the CB1 receptor. The compounds with no
amide group (13a-d, 14a-e, 15a) showed a low bind-
ing affinity compared to the compounds with an amide
group (12a-m). The binding affinity loss may in part
be attributed to the deficiency of the carbonyl group
which could form hydrogen-bonding, as the crucial
receptor-ligand interaction, with the Lys192-Asp366
residue of the CB1 receptor. For rimonabant and its
analogues, three principal structural requirements are
essential for displaying a potent CB1 receptor binding
activity: (a) a 2,4-dichlorophenyl substituent at posi-
tion 1, (b) a para-substituted phenyl ring at position 5
and (c) a carboxamide group at position 3 of the pyra-
zole ring.

Conclusions

In summary, we have described the synthesis and the
CB1 receptor binding assay study of a novel series of
1,5-diarylpyrazole scaffold derivatives. The preliminary
biological results showed that compound 12d displayed

© 2011 Informa UK, Ltd.

excellent potency toward the CB1 receptor which
exhibited almost equivalent potency to rimonabant.
This information provides the basis for the synthesis of
1,5-diarylpyrazoles endowed with an improved affinity
toward the CB1 receptor.
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