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Synthesis and antiplatelet aggregation/antioxidant activity of 3-alkyl-benzol[ c]
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Abstract Phthaloyl dichloride (1) was reacted with LiAlSeH, to give benzo[ c] selenophene-1, 3-dione (2),
which was treated with the Grignard reagents to generate hydroxyl compounds 3a-3h. These compounds were
finally converted to target products 4a-4h by treatment with hydriodic acid. The structures of 4a-4h were confirmed
by MS and 'H NMR. Their inhibitory activity against adenosine diphosphate ( ADP)-induced platelet aggregation
was evaluated by Born's turbidimetric assay; free radical scavenging activity was assayed by xanthine oxidasemethod
and 1, 10-phenanthroline spectrophotometric method. It was found that compound 4f displayed more potent inhibi-
tory effect on platelet aggregation than 3-n-butylphthalide and comparable hydroxyl free radical scavenging activity

in vitro to that of edaravone. Therefore, compound 4f might be the candidate for further investigation.
Key words 3-n-butylphthalide; selenium substitution; synthesis; antiplatelet aggregation activity; free radical;

antioxidant activity
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Table 1  Yield,MS and 'H NMR data of the intermediate compounds 3a-3h
Compd.  Yield/%  MS (m/z) "H NMR( CDCL; ,300 MHz) &
3a 26 241[M-H]~ 0.99(3H,t,/=7.5 Hz,CH;),2.132.22(1H,m,CH) ,2.39-2. 50 (1H, m,CH) ,7.42-7. 48 (1H, m,
Ar-H) ,7.52-7.65(2H,m, Ar-H) ,7.79(1H,d,J =7. 5 Hz, Ar-H)
3b 33 255[M-H]~ 0.99(3H,t,/=7.5 Hz,CH;),1.43-1.61 (1H,m,CH) ,2.10-2. 19(1H, m,CH) ,2.39-2. 50 (1H, m,
CH) ,7.4277.48(1H,m, Ar-H) ,7. 52-7. 65(2H,m, Ar-H) ,7.79(1H,d,J =7. 5 Hz, Ar-H)
3¢ 41 269[M—-H]~ 1.06(3H,t,J=7.1 Hz,CH,) 1. 41-1.61 (4H,m,2 x CH, ) ,2. 10-2. 18 (1H,m,CH) ,2.39-2. 50 (1H,
m,CH) ,7.30-7. 38 (1H,m,Ar-H) ,7. 517. 65(2H,m, Ar-H) ,7. 80(1H,d,J =7. 5 Hz, Ar-H)
3d 34 283[M-H]~ 0.98(3H,t,/=7.1 Hz,CH,),1.32-1.67(6H,m,3 x CH, ) ,2. 162. 23 (1H,m,CH) ,2.402. 52 (1H,
m,CH),7.42-7. 48 (1H,m,Ar-H) ,7. 52-7. 68 (2H,m, Ar-H) ,7. 80 (1H,d,J =7. 8 Hz,Ar-H)
3e 41 283[M-H]~ 0.89-1.05(6H,m,2 x CH3),1.25-1.70(3H,m,CH, ,CH) ,1.84-1.97(1H,m,CH) ,2. 41-2. 53 (1H,
m,CH) ,5.08-5. 12(1H,m,SeCH) ,7.36-7. 41 (1H,m, Ar-H) ,7. 53-7. 63 (2H,m,Ar-H) ,7. 77(1H,d,
J=17.5 Hz,Ar-H)
3f 35 297[M—-H]~ 0.89(3H,t,/=7.1Hz,CH,),1.32-1.57(8H,m,4 x CH, ) ,2. 19-2. 24 (1H,m,CH) ,2.40-2. 52 (1H,
m,CH),7.42-7. 48 (1H,m,Ar-H) ,7.52-7. 63(2H,m,Ar-H) ,7. 80 (1H,d,J =7. 8 Hz,Ar-H)
3g 43 311[M-H] -~ 0.88(3H,t,J=7.1 Hz,CH;3),1.32-1.55(10H, m,5 x CH, ),2.19-2.24 (1H, m, CH) , 2. 40-2. 52
(1H,m,CH) ,7.427. 48 (1H,m, Ar-H) ,7. 52-7. 63 (2H,m, Ar-H) ,7. 80(1H,d,J =7. 8 Hz, Ar-H)
3h 53 303[M-H]~ 3.58-2.83(2H,m,CH,),7.26-7.36 (5H,m,ArH) ,7.44-7. 52 (1H, m, Ar-H) ,7. 58-7. 64 (2H, m, Ar-

H),7.68(1H,d,J=8. 1 Hz,Ar-H)

Table 2 Yield,MS and 'H NMR data of the target compounds 4a-4h

Compd.

Yield/ %

MS (m/z) "H NMR(CDCl;,300 MHz) &

4a

4b

4c

4d

4e

4f

4g

4h

76

86

71

75

79

69

35

72

249[M +Na]* 1.23(3H,t,/=7.5 Hz,CH;),1.86-1.96 (1H,m,CH) ,2.372.49(1H,m,CH) ,5.08-5. 12 (1H, m,
SeCH) ,7.39(1H,t,/=7.2 Hz,Ar-H) ,7.52-7.63(2H,m,Ar-H) ,7. 76 (1H,d,J =7. 8 Hz,Ar-H)

263[M +Na]* 1.01(3H,t,/=7.5 Hz,CH;),1.40-1.69(2H,m,CH, ) ,1.86-1.96(1H,m,CH) ,2.37-2.49 (1H,m,
CH),5.08-5.12(1H,m,SeCH) ,7.39(1H,t,/ =7.2 Hz Ar-H) ,7.52-7.63(2H,m,Ar-H) ,7. 76 (1H,
d,J=7.8 Hz,Ar-H)

277[M +Na]* 0.89(3H,t,/=7.5 Hz,CH;),1.35-1.56(4H,m,2 x CH, ) ,1. 74-1. 87 (1H, m,CH) ,2. 26-2. 35 (1H,
m,CH) ,5.07-5. 11 (1H,m,SeCH) ,7.39-7.45(1H, m, Ar-H) ,7.53 (1H,d,J =7.5 Hz,Ar-H) ,7. 63-
7.68(1H,m,Ar-H),7.79(1H,d,J=7.5 Hz,Ar-H)

291[M +Na]* 0.90(3H,t,/=6.6 Hz,CH;),1.34-1.60(6H,m,3 x CH,),1.84-1.96(1H,m,CH) ,2. 40-2. 48 (1H,
m,CH) ,5.08-5. 12(1H,m,SeCH) ,7.37-7.42(1H,m,Ar-H) ,7.52-7.63(2H,m,Ar-H) ,7. 76 (1H,d,
J=7.5 Hz,Ar-H)

291[M +Na]* 0.82-0.98(6H,m,2 xCH;),1.25-1.70(3H,m,CH, ,CH) ,1. 84-1.97(1H,m,CH) ,2.41-2. 53 (1H,
m,CH) ,5.08-5. 12(1H,m,SeCH) ,7.37-7.42(1H,m, Ar-H) ,7. 53-7. 63 (2H,m,Ar-H) ,7. 77(1H,d,
J=7.5 Hz,Ar-H)

305[M +Na]* 0.87(3H,t,/=7.2 Hz,CH;),1.25-1.65(8H,m,4 x CH, ) ,1.84-1.96(1H,m,CH) ,2. 44-2. 48 (1H,
m,CH) ,5.08-5. 12(1H,m,SeCH) ,7.36-7. 41 (1H,m, Ar-H) ,7. 52-7.62(2H,m, Ar-H) ,7. 76 (1H,d,
J=7.5 Hz,Ar-H)

297[M+H]* 0.89(3H,t,/=7.2 Hz,CH;),1.25-1.65(10H, m,5 x CH, ), 1.84-1.96 (1H, m, CH) , 2. 44-2. 48
(1H,m,CH) ,5.08-5.12(1H,m,SeCH) ,7.36-7.41 (1H, m, Ar-H) ,7.52-7. 62 (2H, m, Ar-H) ,7.76
(1H,d,J=7.8 Hz,Ar-H)

289[M+H]* 4.524.59(1H,m,CH) ,4.654.69(1H, m,CH),5.05-5.09 (1H, m,SeCH) ,7.24-7.36 (5H, m, Ar-
H),7.42-7.50(2H,m,Ar-H) ,7. 58-7. 66 (1H,m,Ar-H) ,7.80(1H,d,J =8. 1 Hz,Ar-H)
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Table 3  Effect of the target compounds (0.1 mmol/L) on the ADP
(10 pwmol/L) -induced platelet aggregation in vitro

Max aggregation

Compd. . Inhibition/ %
at 5 min/%

Control 41.08 £2.85 -
Aspirin 37.18 +1.89 9.5
NBP 37.63 +2.97 8.4
4a 38.76 +2.23 5.6
4b 38.90 +3. 01 5.3
4c 38.95 +2.87 5.2
4d 39.03 +3.05 5.0
4e 38.47 +3.08 6.4
4f 33.40 £3.61" 18. 8%
4g 35.21+1.77" 14.2*
4g 39.75 +2.51 3.2

NBP : n-Butylphthalide ; * P <0.05, * * P <0. 01 us control group;*P <
0.01,*P <0.001 vs NBP group
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Table 4 Hydroxyl and superoxide radical scavenging effects of 4f

IC5y/ (mmol/L)
Compd. Hydroxyl radical Superoxide radical
scavenging scavenging
Edaravone 2.12 1. 05
NBP 14. 44 >100
4f 2.18 >100
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