
Novel	forms	of	a	potent	Cannabinoid	
receptor	modulator	
1 Introduction 
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Cannabis sativa

1.1 Mechanisms	of	Cannabinoid	Receptor	Regulation	
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1.2 CB1	and	CB2-Selective	Cannabinoid	Receptor	Agonists	
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1.2.1 CB1-Selective	Competitive	Antagonists:	
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Figure 5
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Figure 6

2 Studies on 1H-[1]Benzoxepino[5,4-c]pyrazole-3-carboxamide, 8-
chloro-1-(2,4-dichlorophenyl)-4,5-dihydro-N-1-piperidinyl, 
Compound (1) 

2.1 Rationale	&	Development	strategy	
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2.2 Chemistry	

1

1

1

10

Figure 7

48



1

In vitro

1

1

49



O

Cl

O

OH

OCl

O

OCl

O O
COOC2H5

Cl

Cl

NHNH2. HCl

O

Cl

N

COOC2H5

N
Cl

Cl

O

Cl

N

COOH

N
Cl

Cl

N
NH2

O

Cl

NN
Cl

Cl

O
NH

N

HCl

O

Cl

NN
Cl

Cl

O
NH

N
O

Cl

NN
Cl

Cl

O
NH

N

1 1 (amorphous)

a,b c, d

e

f

g, h

i

j

2 3
4

567

O

Cl

NN
Cl

Cl

O
NH

N

.DMF

O

Cl

NN
Cl

Cl

O
NH

NH
X

k

l

8

9 (i-iv)

Scheme 1

2

2

50



3 3

4

4

5 5

6 6

7 6

7 7
1 1

8
1

Sl. 
No. 

Salt prepared Melting point °C (by DSC) Nature

51



1 1

3 Results and discussions: 

1 1
in vitro 1

1

52



1

Table 2 : 
1

Compound Route Dose 
(mg/kg) 

Tmax
(h) 

Cmax
(ng/mL) 

T1/2 
(h) 

AUC (0--
(h.ng/mL) 

Table 3 : In vivo
1

* 

In-vivo (in 5% sucrose solution intake) 

Compound Total consumption in 
4hrs 

% Change vs 
Control 

(Sucrose intake) 

5% Change vs 
Control (per 100 

g body wt.) 

1

1
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4 Conclusion 
1

1

1

1

5 Experimental Section: 

5.1 Materials	and	Methods:		

d6

d6
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5.1.1 8-Chloro-3,4-dihydro-2H-benzo[b]oxepin-5-one	(3)	
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5.1.2 (8-Chloro-5-oxo-2,3,4,5-tetrahydro-benzo[b]oxepin-4-yl)-oxo-acetic	acid	ethyl	
ester	(4)	

OCl

O

OCl
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Diethyl oxalate,
Na, Ethanol

O
COOC2H5
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J J

J

5.1.3 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylic	acid	ethyl	ester	(5)	

4
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J J

J

5.1.4 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylic	acid	(6)	

(5)
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J

5.1.5 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylic	acid	piperidin-1-ylamide	(1),	crystalline	
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J J

J J

J J

J J

J J

J J

5.1.6 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylic	acid	piperidin-1-ylamide	(1),	dimethyl	formamide	
solvate	(8)	
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J J J J

J

5.1.7 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylic	acid	piperidin-1-ylamide	(1),	dimethyl	sulfoxide	
solvate	(8a)	

J J J J

J J J J

J

5.1.8 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylic	acid	piperidin-1-ylamide	oxalate	{9	(i)}	

1
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J J J J

J J J

J

5.1.9 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylicacid	piperidin-1-ylamide	benzene	sulfonate	salt	{9	
(ii)}	

1

J J J

J J J

J

5.1.10 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylicacid	piperidin-1-ylamide	bisulfate	{9	(iii)}	

1
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J J

J J

J J

5.1.11 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylicacid	piperidin-1-ylamide	methyl	iodide	{9	(iv)}	

1

J J J

J J J
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5.1.12 8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-diaza-
benzo[e]azulene-3-carboxylicacid	piperidin-1-ylamide	(1),	amorphous	

5.2 Biological	studies:	

5.2.1 In	vitro	cAMP	assay:		

64



5.2.2 5%	Sucrose	Solution	Intake	in	Zuckerfa/fa	rats:		

in vivo

5.2.3 Pharmacokinetics	experiment:		
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Characterization Data  
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8-Chloro-3,4-dihydro-2H-benzo[b]oxepin-5-one (3)
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-
diaza-benzo[e]azulene-3-carboxylic acid ethyl ester (5) 
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-
diaza-benzo[e]azulene-3-carboxylic acid (6) 
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-
1,2-diaza-benzo[e]azulene-3-carboxylic acid piperidin-

1-ylamide.HCl 
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-
diaza-benzo[e]azulene-3-carboxylic acid piperidin-1-ylamide 
(1), crystalline 
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-
diaza-benzo[e]azulene-3-carboxylic acid piperidin-1-ylamide 

(1), amorphous 
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-
diaza-benzo[e]azulene-3-carboxylic acid piperidin-1-

ylamide. (DMF solvate) 
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8-Chloro-1-(2,4-dichloro-phenyl)-4,5-dihydro-1H-6-oxa-1,2-
diaza-benzo[e]azulene-3-carboxylic acid piperidin-1-

ylamide. (DMSO solvate) 
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HCl salt of Compound 1 
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Bisulfate salt of Compound 1 
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Oxalate salt of Compound 1 
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Besylate salt of Compound 1 
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Methyl iodide salt of Compound 1 
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