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Abstract
synthesized, and their structures were confirmed by 'H NMR and MS. The inhibitory activity of the target

A series of carbamate-isosorbide-3-n-butylphthalide ring opening derivative trihybrids(8a-8i) were

compounds against adenosine diphosphate ( ADP) -induced platelet aggregation was evaluated in vitro by Born's
turbidimetric assay. In comparison with 3-n-butylphthalide ( NBP), compound 8i possessed better antiplatelet aggre-

gation activity and aqueous solubility. Therefore, compound 8i may be a potential platelet aggregation inhibitor for

further investigation.
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Figure 1 Chemical structures of compounds 1-3
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2.1 2-(1-ZBe A ERK) R FER(4) 496 %

B TIRBE 1. 24 ¢(6. 5 mmol) % T HIA¥ 10 mL 1, IA
2 mol/L NaOH &% 10 mL, [B]37 0. 5 h, Ji & 7= 18 4 25 F it
TAZELE/K 10 mL #8850 % - 5°C, R+ T 1 5%
Tt PRIR A% pH 2 ~3 JKJZFH k(50 mL x 3) ZEHL, R
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%€ 200 mL # B, 0 B A = 2 2.7 mL(19. 6 mmol) Fl 4-
T HEFEMEE(DMAP)O0. 5 g(4.1 mmol) , - 10 C NN &
ISR 1.5 mL(19. 6 mmol) ,jf5ET — 10 CFHHES h, A
K10 mL, iR 0.5 h, /- A HLZ , oK Na,SO, T4,
TTUE , WA 15 BE IR B4, OE O be 45 A, 19 B G IR R IR
0.98 g, mp 65 ~66 C % 60% , ESI-MS m/z :251[ M +
H]" o H NMR(CDClL;) 6:0.93(t,3H,J=8.5 Hz,CH;),
1.37 ~1.42(m,4H,2 x CH, ) ,1.88(m,2H,CH, ) ,2. 13 (s,
3H,CH,),6.61 (m,1H,CH),7.29 (m, 1H, ArH),7.37 ~
7.58(m,2H,ArH) ,8.05 d,(m,1H,J=7.1 Hz,ArH) ,10. 98
(br.s,1H,COOH) ,

2.2 5-{2-[1-(2-Tme k) Ak 1} R B -2-20 AR 7 4L
B A5 (5) %95 %,

KAt 4(1.20 g,4. 8 mmol) 7 T Jo/K 5 e (20

mL) o A REBES (0. 61 mL,6.24 mmol ) , S IRHHHE 8 h,

i

Sy

3

BFIOK =& HE(20 mL) H1,0 CTINASE LA (1. 12 g,
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F 52 (20 mL) = 35 i 380 bt S 1o YR A W H, 0 C i S B 4
h, R REBARA VKK, Z R Z BRI 3 W, A AU A&
ERKVEW, JK NaySO, T4k, i3 Uk, W4, P Ak [ &
TR Rk (1:4) ], A5 Ttk 1.05 g, % 52% .,
ESI-MS m/z:446 [ M + Na]*;'H NMR (CDCL,) §:0.89 (t,
3H,J=6.8 Hz,CH,),1.34 ~1.46(m,4H,2 x CH, ) ,1. 74 ~
1.84(m,2H, CH,),2.06(s,3H,COCH, ) ,3.84 ~4.12(m,
4H,1sH-6, IsH-6", IsH-1, IsH-1") ,4.63 (d,1H,J =4.9 Hz,
IsH-3) ,4.98(t,1H,J =5. 1 Hz,IsH4) ,5.40(m,2H,IsH-5,
IsH-2),6.46 ~ 6.50 (m, 1H, OCH),7.29 ~7.35 (m, 1H,
ArH) ,7.53(m,2H,ArH) ,7.88(d,1H,J =8. 6 Hz,ArH) ,
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Na]*;"H NMR(CDCl,) 6:0.90(t,3H,J =6.9 Hz,CH,),
1.23 ~1.45(m,4H,2 x CH,),1.78 ~1.84(m,2H,CH, ),
2.06(s,3H, COCH,),3.64 ~4.15(m,4H, IsH-6, IsH-6',
IsH-1,IsH-1") ,4.32(s,1H,IsH-3) ,4.45(d,1H,J =4. 5 Hz,
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IsH2),6.49 ~ 6.53 (m, 1H, OCH) ,7.30 ~7.40 (m,3H,
ArH) ,7.52(m,2H,ArH) ,7.90(d,1H,J =7.8 Hz,ArH) ,
8.29(d,2H,J =6.9 Hz,ArH) ,
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Table 1

Yield,MS and 'H NMR data of the target compounds 8a-8i

Compd. Yield /% MS m/z

"H NMR(CDCl;,300 MHz ) &

8a

8b

8c

8d

8e

8f

8g

8h

8i

69.

70.

78.

67.

57.

55.

75.

45.

45.

4 500[M+Nal*

1 472[M+Nal*

2 514[M+Nal*

2 505[M+H]*

0  450[M+H]*

5 529[M+NH,]*

3 490[M+H]*

2 542[M+NH,]*

4 528[M+NH,]*

0.88(t,3H,J=6.8 Hz,CH;),1.10(t,6H,J =6.3 Hz,2 x CH;),1.32-1.42(m,4H,2 x CH, ) ,1.77-
1.83(m,2H,CH,) ,2.06(s,3H,COCH; ) ,3.27(s,4H,2 xCH, ) ,3.924.19(m,4H,1sH-6,1sH-6", IsH-
1,IsH-1") ,4.56(d,1H,J=4.4 Hz,IsH-3) ,4.93(t,1H,J=4.7 Hz,IsH4) ,5. 18 (s,1H,IsH-5) ,5. 34-
5.39(m,1H,IsH-2) ,6.54-6.59(m,1H,0CH) ,7.26-7.34(m,1H,ArH) ,7.52(m,2H,ArH) ,7.93(d,
1H,J=7.8 Hz,ArH)

0.88(t,3H,/ =6.3 Hz,CH;),1.21-1.49 (m,4H,2 x CH, ), 1.82 (m,2H, CH, ),2.06, (s,3H,
COCH;),2.90(d,6H,/=5.5 Hz,2 xCH; ) ,3.874.19(m,4H,IsH-6,IsH-6",IsH-1,1sH-1") ,4. 57 (d,
IH,J=4.3 Hz,IsH3) ,4.94(t,1H, ] =4.6 Hz,1sH4),5. 14 (s, 1H,1sH5) ,5. 33-5. 45 (m, 1H, IsH-
2),6.53-6.57(m,1H,0CH) ,7.26-7. 34(m, 1H, AtH) ,7.52 (m,2H, ArH) ,7.92 (d,1H, J = 7. 8 Hz,
ArH)

0.89(t,3H,/=6.8 Hz,CH;),1.23-1.42(m,4H,2 x CH, ),1.78-1.83 (m,2H,CH, ) ,2.06 (s,3H,
COCH; ) ,3.45(s,4H,2 xNCH,) ,3.65(s,4H,2 x OCH, ) ,3.944. 15(m,4H,IsH-6,IsH-6",IsH-1, IsH-
1'),4.56(d,1H,J=4.5 Hz,IsH-3) ,4.95(t,1H,J =4.8 Hz,IsH4),5.18(s,1H,IsH-5) ,5.33-5.39
(m,1H,IsH-2) ,6.52-6.61(m,1H,0CH) ,7.29-7.34 (m,1H,ArH) ,7.52(m,2H,ArH) ,7.90(d, 1H,
J=7.8 Hz,ArH)

0.90(t,3H,CH;,/=6.9 Hz),1.35-1.44(m,4H,2 x CH, ),1.63-1.89 (m,2H,CH, ),2.06 (s,3H,
COCH; ) ,2.32(s,3H,NCH; ) ,2.38(s,4H,2 x NCH, ) ,3.49(s,4H,2 x NCH, ) ,3.944.08 (m,4H,
IsH-6,IsH-6",IsH-1,IsH-1") ,4.57(d,1H,J =4.3 Hz,IsH-3) ,4.97(t,1H,J =4.7 Hz,IsH4) ,5.20(s,
1H,IsH-5) ,5.34-5.46(m, 1H,IsH-2) ,6.49-6. 53 (m,1H,0CH) ,7.29-7.34 (m,1H, ArH) ,7.52 (d,
2H,J=4.1Hz,ArH),7.89(d,1H,J=7.8 Hz,ArH)

0.90(t,3H,/=6.9 Hz,CH;),1.14(t,3H,J=7.2 Hz,CH;),1.26-1.36(m,4H,2 x CH, ) , 1. 82-1. 89
(m,2H,CH,) ,2.06(s,3H,COCH; ) ,3.17-3.26(m,2H,NCH, ) ,3.934. 01 (m,4H,IsH-6,IsH-6", IsH-
1,IsH-1") ,4.54(d,1H,J=4.3 Hz,IsH-3) ,4.70(s,1H,NH) ,4.95(t,1H,J=4.7 Hz,IsH4) ,5.20(s,
1H,IsH-5) ,5.35-5.40(m, 1H,IsH-2) ,6.50-6. 54 (m,1H,OCH) ,7.29-7.34 (m,1H, ArH) ,7.52 (d,
2H,J=3.9 Hz,ArH) ,7.91(d,1H,J=7.8 Hz,ArH)

0.89(t,3H,/=6.8 Hz,CH;),1.11-1.42(m,4H,2 x CH, ) ,1.73-1.83 (m,2H,CH, ) ,2.06 (s,3H,
COCH;) ,3.924.09(m,4H,IsH-6,IsH-6",IsH-1,1IsH-1") ,4.36(d,2H,J =5.7 Hz,PhCH,N) ,4.55(d,
1H,J=3.8 Hz,IsH-3) ,4.92(t,1H,J =4.4 Hz,IsH4) ,5.04(s,1H,NH) ,5.20(d,1H,J=2. 6 Hz,IsH-
5),5.34-5.48(m,1H,IsH-2) ,6.52-6.62(m,1H,0CH) ,7.25-7.52(m,6H,ArH) ,7. 66 (m,2H,ArH) ,
7.89(d,1H,J=7.8 Hz,ArH)

0.89(t,3H,J=6.8 Hz,CH;),1.25-1.36(m,4H,2 x CH, ) ,1. 53(m,6H,3 x CH, ) ,1. 78-1. 87(m,2H,
CH,),2.06(s,3H,COCH;),3.39(s,4H,2 x CH, ) ,3.934.08 (m,4H,IsH-6,1sH-6",IsH-1,IsH-1") ,
4.57(d,1H,J=4.4 Hz,IsH-3) ,4.97(t,1H,J =4.4 Hz,IsH4),5.20(s,1H,IsH-5),5.34-5. 40 (m,
1H,IsH-2) ,6.49-6.53 (m,1H,0CH) ,7.29-7.34(m,1H,ArH) ,7.64 (d,2H,J =3.9 Hz,ArH) ,7.90
(d,1H,J=17.8 Hz,ArH)

0.89(t,3H,J=6.6 Hz,CH;),1.34-1.44(m,4H,2 x CH, ) ,1.78-1.87 (m,2H,CH, ) ,2.06 (3H, s,
COCH;) ,2.97(d,3H,J =9.0 Hz,NCH; ) ,3.48-3. 61 (m,2H,NCH, ) ,3. 944. 21 (m,4H,IsH-6,IsH-6',
IsH-1,IsH-1") ,4.534. 62(m,3H,IsH-3,CH,0NO, ) ,4.98(d,1H,J =4.4 Hz,IsH4) ,5.20(d,1H,J =
7.2 Hz,IsH-5) ,5.37-5.46 (m,1H,IsH-2) ,6.49-6. 53 (m,1H,0CH) ,7.29-7.34 (m,1H, ArH) , 7. 60
(d,2H,J=3.9 Hz,ArH) ,7.89(d,1H,ArH)

0.89(t,3H,/=6.9 Hz,CH;),1.23-1.46 (m,4H,2 x CH, ), 1.80-1.86 (m,2H, CH, ) ,2.06 (s,3H,
COCH;) ,3.51-3.56 (m,2H,NCH, ),3.944. 10 (m,4H, IsH-6, IsH-6", IsH-1, IsH-1") ,4.53 (m, 3H,
IsH-3,CH,0NO, ) ,4.95(t,1H,J =5.0 Hz,IsH4) ,5.07(m,1H,NH) ,5.19(s,1H,IsH-5) ,5.35-5. 41
(m,1H,IsH-2) ,6.50-6. 65(m,1H,0CH) ,7.29-7.41 (m,1H,ArH) ,7.61 (m,2H,ArH) ,7.90(d, 1H,
J=7.8 Hz,ArH)

Table 2 Effect of the target compounds 8a-8i (100 wmol/L) on the ADP-induced platelet aggregation in vitro

Compd. Max aggregation at 5 min/% Inhibition/ % Compd. Max aggregation at 5 min/% Inhibition/%
Control 46.30 +3. 14 - 8e 45.90 £3.92 0.9
NBP 41.36 +3.17 10.7 8f 44.40 +4.94 4.1
8a 44.88 +5.51 3.0 8g 43.97 £3.57 5.0
8b 43.89 +4.87 5.2 8h 45.05 £2.35 6.7
8c 46.01 +3.56 0.6 8i 37.53 +3.88 18.9°
8d 43.89 +3. 60 6.2

NBP:3-n-butylphthalide ; * P <0. 05 vs control group



206 YA RPRE W

Journal of China Pharmaceutical University

a4

HR AR 2, 16 B i v B A 4 e 41 o 0 2 )
A 81, $5 R IR T FEA [ BE T e iz Ak
Pyxor i I R AR A A 2[RI LT 2R TR BE
YRR 2, 1T 5 IC,, . 45 R B oR, 8i ) 1C,, (0.44
mmol/L) Ik T~ FHPEXF B 25 T 2R BE (1. 52 mmol/L) ,
Ht—25 3%, 8i XF ADP 5 S 1 Ifin /)l 3R 4 40 il
PR T T AR,

3.2 KREH

TR PR A5 ) 8, L NBP 2k BH P XF
BEZ SRR AN OGN e TS A B . 45 R 3k
W, 7E A B 7K 5 mL o, AL & ) 8i 19 U iR B2
(2. 13 mmol/L) #jk NBP(0. 53 mmol/L) 1 4 {%,
PR S IRER 5 AN T &Y K o
3.3 4R4h NO #3%

K Griess A4 &4 8h F1 8i f{& 5k NO
R, 2R S U B AT A, a8l 2 B Ak &
Py 8h F1 8i ) NO Bl it 43 24 1. 36 pumol/L Fi
3.54 pmol/L, Z5H RN, AXT T4bA 4 8h, I M
BRI ARA Y 81 BB =R E ) NO,

4

NO/(umol/L)
S w

—
T

0 60 120 180 240 300
t/min

—e—S8i;—m—8h
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