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Antiinflammatory and/or analgesic activities have been ascribed to com- 
pounds containing the 4(3H)quinaz~linone~~~) or pyrazole moiety47). Con- 
tinuation to the previous work') in the field of the synthesis of non-steroidal 
antiinflammatory 4(3H)quinazolinones, the present investigation deals 
with the synthesis of new compounds having the pyrazole or pyrazoline 
and 4(3H)quinazolinone moieties in one molecule, hoping that such com- 
bination might improve their antiinflammatory activity. 

a,gunsaturated ketones when mated with hydrazine hydrate achieve cy- 
c l i o n  to the corresponding pyrazoline  derivative^^*^). whereas, when 
arylhydraziis are used, pyrazole derivatives are formed"'Z'. 

In the present investigation, the designed compounds were 
prepared according to the reaction sequences outlined in the 
Scheme. The key intermediates 3a-h were prepared by con- 
densation of la-di3-") with the arylgly~xals'~~'~) 2a,b. Heat- 
ing 3a-h with hydrazine hydrate in EtOH for 15 min af- 
forded the pyrazoline derivatives 4a-h. When heating was 
prolonged for 12 h, the 3-amino derivative 5 was obtained. 
This might be due to cyclization of the side chain as well as 
hydrazinolysis at the 3-po~ition'**'~). The formation of the 
pyrazoline derivatives 4a-h was confirmed by IR- and 'H- 
NMR-spectra as well as by the preparation of the N-acyl 
derivatives 6a-c. On the other hand, when 3a-h were heated 
with arylhydrazines in ethanol or glacial acetic acid, the py- 
razole derivatives 7a-x were the products. 

for a - x cf. Tables 14 

Scheme - 

* BiarisonR, Wander 

QfpR N' CH3 

1 a - d  

co c H O  
2 a . b  - 

&NpR N CH=CH 

The IR, 'H-NMR and mass spectra of some representative examples are 
concordant with the expected structures (Experimental Part). 

Antiinflammatory Activity 

The local antiinflammatory activity of 3c, 4c, 7a, and 7s, 
as representative examples, was evaluated applying the cot- 
ton pellet granuloma bioassay in ratsm). The results (Table 
5 )  indicate that compounds 4c, 7% and 7s significantly in- 
hibit the granuloma formation at a dose level 3mg/cotton 
pellet, whereas 3c, the open chain counterpart, displayed no 
activity. The percent granuloma inhibition by 4c and 7s was 
comparable to that of the reference standard PrOquazone* at 
the same dose level: it can be concluded that the incorpora- 
tion of both pyrazole or pyrazoline and 4(3H)quinamli- 
none moieties in one frame results in compounds displaying 
antiinflammatory activity. 

Experimental Part 

Melting points: uncorrected. - IR (KBr): Beckman 4210 spectm- 
photometer. - 'H-NMR: Varian EM 390L spectrometer in CDCl,, chemical 
shift as 6 (ppm). - Mass spectra: F i g a n  4510 GCMS. 70 eV. - Analytical 
data: Microanalytical UNt, Faculty of Science, Cairo University, Egypt. 

3 a - h  
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Table 1: 3-Aryl-2-(3-aryl-3-oxop~1penyl)-4(3H)qui~olinones 3a-h 

Analyses %, Calc./Found 

C W d  Yield' HP Molecular 
No. R RL % OC Formula C H N X 

H 

H 

H 

H 

a 

Qt 

CnS 

Qt 

90 

94 

92 

88 

73 

85 

80 

83 

248-50 

250-52 

238-39 

254-55 

234-35 

225-26 

211-12 

221-23 

CaaHrJt&a 
(352.40) 

C.d1J(Ar 
(366.42) 

CaJl i sClNaOa 
(386.84) 

CaJlisBrNaOa 
(431.29) 

CadioNaOa 
(366.42) 

CadladlaOa 
(380.45) 

C a d i f l N a O a  
(400.87) 

Cad17kNaOa 
(445 3 2 )  

78,39 
78.3 

78.76 
78.4 

71.41 
71.1 

64.05 
64.3 

78.76 
78.9 

78.93 
79.2 

71.91 
72.2 

64.73 
64.5 

4.58 7.95 
5.0 7.7 

4.95 7.65 
5.2 7.3 

3.91 7.24 
4 . 1  7.0 

3.51 6.50 
3.8 6.3 

4.95 7.65 
5 . 0  7.4 

5.30 7.36 
5.2 7.4 

4.27 6.99 
4.5 7.2 

3.85 6.29 
4 .1  6.0 

9.16 
8.9 

18.53 
18.6 

8.48 
8.5 

17.94 
17.8 

Table 2: 3-Aryl-2-(3-ary14,5-dihydro- 1 H-pyrazol-Syl)4(3H)quinazolinones4a-h 

Analyses %, Calc./Found 

cccrpound Yield Hp Holecular 
No. R R' % oc Form 1 a C H N X 

H 

Ck 

c1 

Br 

H 

a3 

c1 

Br 

H 

H 

H 

H 

CHa 

% 

Ctlr 

CHa 

94 

74 

86 

80 

78 

78 

82 

79 

210-11 

186-88 

178-79 

172-74 

134-36 

212-13 

204-06 

200-01 

CarHi7ClN.O 
(400.87) 

75.39 
75.2 

75.77 
75.5 

68.91 
68.7 

62.04 
62.4 

75.77 
75.9 

76.12 
76.2 

69.48 
69.5 

62.76 
63.0 

4.95 
4.9 

5.30 
5.5 

4.27 
4.3 

3.85 
3.5 

5.30 
5.2 

5.62 
5.7 

6.62 
6.4 
4.17 
3 .8  

15.29 
15.3 

14.73 
14.9 

13.98 
13.8 

12.58 
12.8 

14.73 
14.6 

14.20 
14.2 

13.50 
13.6 

12.20 
12.3 

8.84 
9.0 

17.94 
17.6 

8.55 
8.2 

17.40 
17.2 

3-Aryl-2-(3-aryl-3-oxopropenyl)-4(3H)-quinazolinones 3a-h 

To a solution of proper 3-aryl-2-methyl-4(3H)-quinazolinone la-d (0.01 
mole) in acetic anhydride (20 ml) was added an equimolar amount of phe- 
nyl- or p-tolylglyoxal2a or 2b. The mixture was heated under reflux for 15 
min and then allowed to attain room temp. The separated yellow product 
was washed with ethanol and crystallized from chlorofodethanol(l:2), 
Table 1. - IR: 1690-1685 ( C d ,  quinazolinone), 1660 (C=O, side chain), 
1615 (C=N) and 1570 (C=C). - 'H-NMR spectrum of 3e: 2.46 (s, 3H, 
CH3). 6.97 (d, IH, J = 16 Hz, CH=CHCO), 7.2-8.1 (m, 12H, two phenyls 

1.7 Hz. lH, quinazolinone H-5). The J value of CH=CH denotes E 
and H-6,7,8), 8.2 (d, lH, J = 16 Hz, CH=CHCO), 8.4 (dd, J I  = 8.5 Hz, J2 = 

configuration. - Mass spectrum of compound 3c (m/z): hf+ = 388/386 
( 19/54%). 

3-Aryl-2-(3-aryl45-dihydro-I H-pyrarol-S-yl)4(3H)-qui~zolinones 
4a-h 

The appropriate 3a-h (0.01 mole) and hydrazine hydrate (2g. 0.04 mole) 
in ethanol (30 ml) was heated under reflux For 15 min. Then it was concen- 
tmted and set aside overnight. The separated product was washed with 
water and crystallized from EtOH, Table 2. - IR: 3300-3290 (NH). 1690- 
1680 (C=O), 1635-1620 (C=N), 1545-1540 (WH). - 'H-NMR spectrum of 
4a: 2.73-3.8 (m, 2H, pyrazoline H4), 4.60-4.93 (dd, J, = 10.5 Hz, J2 = 7 
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Table 3: 3-Phenyl-2-( 1 -substituted-3-phenyl4,5-dihydro- 1 H-pyrazol-Syl)-4(3H)quinazolinones6a-c 

Compound Yield Up Molecular 
N o .  R % oc Forula C H N S 

6a. Q~sCO 90 250-51 CadIaoNaOa 73.51 4.94 13.72 - 
(408.46) 73.4 5.0 14.0 - 

6b C&CO 86 230-31 C s d i a a N a O a  76.58 4.71 11.90 - 
(470.53) 76.7 4.4 11.8 - 

6~ CHaSOa 73 244-46 C a d a d a O s S  64.85 4.54 12.60 7.21 
(444.521 64.5 4.8 12.5 7.0 

Table 4: 3-Aryl-2-( 1,3-diaryl- 1 H-pyrazol-5-yl)-4(3H)quinazolinones 7a-x 

Analyw8 0 ,  C a l c . / F o u n d  

compound Yield HP Holecular 
N o .  R R 1  R3 % OC Formula C H N X 

7a 

7 b  

7c 

7d 

79 

7f 

7g 

7 h  

71 

73 

7k 

71 

7 m  

7n 

H 

CHS 

c 1  

Br 

H 

a3 

CI 

Br 

H 

CHa 

c 1  

Br 

H 

a3 

H 

H 

H 

H 

CHa 

CHS 

Qt 

CHa 

H 

H 

H 

H 

CHa 

cH?l 

H 80 

H 69 

H 78 

H 72 

H 79 

H 68 

H 82 

H 76 

cH?l 72 

CHS 81 

CHS 77 

CHs 67 

CHa 79 

CHS 75 

210-12 

205-07 

220-21 

138-40 

174-76 

197-99 

192-94 

177-78 

178-80 

127-28 

138-40 

126-28 

149-50 

122-24 

CaJ(ada0 
(440.51 1 

C S o H a d a O  
(454.541 

Ca.Hi.CIILO 
1474.95 1 

C a e H d r I L O  
(519.40) 

CsoHaaNaO 
(454.54) 

C s i H a J I Q  
(468.56) 

CaoHaxCIN40 
(488.98) 

C a o H a i B r N P  
(533.43) 

C s o H a a N a 0  
(454.54) 

C S i H a J I a O  
(468.56) 

CsoHa i C  1 NaO 
(488.98) 

C s i H a J I a 0  
(468.56 I 

C s d a a N a 0  
(482.591 

79.07 
78.8 

79.28 
79.0 

73.3 4 
73.1 

67.06 
66.8 

79.28 
79.1 

79.47 
79.7 

73.69 
73.6 

67.55 
67.3 

79.28 
79.2 

79.47 
79.2 

73.69 
73.7 

67.55 
67.3 

79.47 
79.3 

79.64 
76.6 

4.58 
5.0 

4.88 
5.2 

4.03 
3.7 

3.69 
3.6 

4.88 
4.9 

5.16 
5 .1  

4.33 
4.6 

3.97 
4.1 

4.88 
4.9 

5.16 
5.3 

4.33 
4.4 

3.97 
4.2 

5.16 
4.8 

5.43 
5.7 

12.72 
12.7 

12.33 
12.6 

11.80 
11.8 

10.79 
10.5 

12.33 
12.7 

11.96 
11.8 

11.46 
11.8 

10.50 
10.6 

12.33 
12.5 

11.96 
11.6 

11.46 
11.6 

10.50 
10.2 

11.96 
11.7 

11.61 
11.3 

7.46 
7.0 

15.38 
15.1 

7.25 
7.0 

14.98 
14.7 

7.25 
7.2 

14.98 
14.9 

Hz, 1H. pyrazoline H-5), 7.3-7.8 (m, 14H, two phenyls, NH and H-6.7.8). 
8.3 (dd, J I  = 8.5 Hz. J2 = 1.7 Hz, 1H. quinazolinone H-5). 

3-Amin0-2-(3-phenyl-45-dihydro-IH-pyrazol-S-yl)-4(3H)-qui~a~o~i~one 

mixture was concentrated and cooled. The product was filtered and crystal- 
lized from EtOH, yield 20 %, m.p. 201-03'C. - IR: 3315;3295 (NH2). 3145 
(NH). 1690 (C=O), 1640 (C=N). - 'H-NMR: 3.23-3.83 (m, 2H, pyrazoline, 
H4) ,  4.364.7 (dd, J I  = 10.5 Hz, J2 = 7 H g  1 H, pyrazoline H-5). 7.20-7.93 
(m, 1 lH, NH. NH2, Ar-H), 8.2 (dd, Jl = 8.5 Hz, J2 = 1.7 Hz, IH. quinazoli- 
none H-5). - C17H15N50 (305.3) Calc. C 66.9 H 4.95 N 22.9 Found C 66.7 
H 4.7 N 22.7. 

(5) 

A mixture of the appropriate 3a-d (0.01 mole) and hydrazine hydrate (2 
g, 0.04 mole) in EtOH (20 ml) was heated under reflux for 12 h. The 

Arch. Pharm. (Weinheim) 323,311-315 (1990) 



314 Farghaly and coworkers 

cont Table 4 

Analyses %. Calc./Found 

compound Yield RIp Hol ecul er 
No. R R' Ra % oc Form 1 a C H N X 

70 

7P 

7s 

7r 

7s 

?t 

7u 

7v 

7 w  

7x 

c1 

Br 

H 

C k  

c1 

Br 

H 

CH3 

c1 

Br 

Qt 

& 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

60 

02 

80 

72 

76 

68 

69 

76 

72 

78 

134-36 

130-39 

183-85 

146-40 

130-32 

110-20 

160-61 

115-17 

125-26 

103-05 CsoHaoBraN~O 
(612.32) 

74.02 
73.9 

68.01 
67.9 

67.06 
66.8 

67.55 
67.5. 

62.09 
62.8 

50.22 
58.3 

67.55 
67.2 

60.01 
68.2 

63.45 
63.7 

50.85 
59.0 

4.61 
4.5 

4.23 
3.9 

3.69 
3.5 

3.97 
4.3 

3.28 
3.6 

3.03 
3.3  

3.97 
4.3 

4.23 
4.0 

3.55 
3.2 

3.29 
3.5 

11.14 7.05 
11.0 7.0 

10.23 14.60 
9.9 14.9 

10.79 15.38 
10.5 15.5 

10.50 14.98 
10.2 14.6 

10.12 Br: 14.43 
9.9 14.5 

9.30 26.71 
9.1 26.4 

10.50 14.90 
10.2 15.3 

10.23 14.60 
10.0 14.9 

9.07 Br: 14.07 
10.1 14.0 

9.15 26.10 
9.3 25.9 

~~ ~~~ ~ 

Table 5: Effect of tested compounds on Granuloma formation 

Test Dose D r y  weight of Granuloma 
Compounds -/cotton pellet Granuloma (mg) inhibition % 

Control 0 71.05 2 3.52 - 
Proquazone 3 39.20 5 2.14- 45.44 

- 3c 3 70.0 5.00 

f h C  3 33.29 2 2.6b 53.67 

7a 3 46.5 5 3.17- 35.28 

7s 3 36.5 3.17b 49.20 

a. Data rn given as means f S.E. of 5 animals 
b. Significantly different from control (P c 0.001) 

3-Phenyl-2-(I -acetyl. benzoyl ormethanesulphonyl)-$,S-dihydro-I H- 
pyrazol-S-yl)4(3H)-quinazolinones 6a-c 

To a solution of 4a (0.37 g, 0.001 mole) in pyridine (5 ml) was added the 
equivalent amount of acetyl chloride, benzoyl chloride or methanesulpho- 
nyl chloride. The mixture was heated on a boiling water-bath for 15 min, 
cooled and then poured onto crushed ice (20 g). The separated product was 
filtered. washed with water and crystallized from EtOH for 6a,c or from 
chloroform-petroleum ether (60-8o'C) for 6b, Table 3. - IR of 6a.b 1690- 
1685 (C=O quinazolinone). 1660 (C=O amide), 1640-1630 (C=N). - IR of 
6c: 1690 (C=O quinazolinone), 1365, 1165 (SOz). 1630 (C=N). - 'H-NMR 
spectrum of 6a: 2.4 (s, 3H, CH3), 3.1-3.46 (m, 2H, pyrazoline H-4), 5.06 
(dd. J I  = 10.5 Hz, J2 = 7 Hz, 1H. pyrazoline H-5), 7.2-7.89 (m, 13H, two 
phenyls and H-6,7,8), 8.3 (dd, J I  = 8.5 Hz, Jz = 1.7 Hz, IH, quinazolinone 

H-5). - 'H-NMR spectrum of 6c: 3.13-3.60 (m, 5H. CH3 and pyrazoline 
H-4). 5.13 (dd, JI = 10.5 Hz, J2 = 7 Hz, IH, pyrazoline H-5). 7.10-7.93 (m, 
13H, two phenyls and H-6,7,8), 8.36 (dd. J1 = 8.5 Hz. J2 = 1.7 Hz. IH, 
quinazoline H-5). 

3-Aryl-2-(I3-diaryl-1H-pyrazol-S-yl)-4(3H)-quinazolinones 7a-x 

To a solution of the appropriate 3a-h (0.01 mole) in EtOH or glacial 
acetic acid (20 ml) was added the proper arylhydrazine hydrochloride 
(0.012 mole) and anhydrous sodium acetate (0.98 g, 0.01 mole). The mix- 
ture WBS heated under reflux for 6 h and then poured into cold water. The 
precipitate was filtered and crystallized from aqueous ethanol. Table 4. - 
I R  1690-1685 (C=O), 1635-1610 (C=N). - 'H-NMR spectrum of 7 b  2.26 
(s. 3H, CH3). 6.83-7.76 (m, 18H. three phenyls. pyrazole H-4 and 
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quinazolinone H-6.7.8). 8.26 (dd, JI = 8.5 Hz, JI = 1.7 Hz, lH, quinazoli- 
none H-5). - 

8 

9 
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