LKA E 04 E3H2 HER L 2Y
102 Journal of Pharmaceutical Practice, Vol. 32, No.2,March 25,2014

.f@%.

B Sk 2 & Y B9 & BB A I o /N AR 3R SR TR A 3R

By k- ku—-F A EEREREHERGYLEHTE, L 200433,2. L HER BEBG AR,
I FH 110016)

[(HE] Bf FIRLUG-REEFE)A-ZHE2S-—EEW3-RREAKATEYWERRAM/MRBEEE L. F
E OB EABARRMEN BIRLAEY 17 4,00 H-NMR MS 3378 8|8 B AR & 93t 47 45 ¥ % & . R Al Bor J7 3& 5 B A7 4k
Y HTEMEAFEENL. FR ARBB2-U-FHEEXRE)4-ZRE2,S-ZERW3-RREAFEY 174,57
HEWRLEOHRAR TR MCL-154 Wil /MREEE . & 2-4-FEEXEE)4-ZHE-2,5- " E%m-3-KK
EEMEMAEARE NN EEE, HPASP(3),(6) M (10) K iE ¥4 52 FIXf 25 MCI-154 # 22.2,12.8 #1 8.6
&, B AR I I R B RIAR .

(k@] 3-BRBkmMRBMELEY S MM

[(HE5>%S] R973°.2,R914.5 [XHk#RED™] A

[(DOI] 10.3969/j.issn. 1006 —0111.2014.02.007

[CEHS] 1006 -0111(2014)02 -0102 - 05

Synthesis and anti-platelet aggregative activity of novel 2, 5-dihydrofuran deriv-

atives

ZHONG Hanyu', ZHANG Yikai' , ZHANG Jingyi®, LI Ke' (1. Department of Medicinal Chemistry, School of Pharmacy, Second Mili-
tary Medical University, Shanghai 200433, China) (2. Department of Pharmacy, General Hospital of Shenyang Military Region, Shen-
yang 110016, China)

[ Abstract] Objective

hydrofuran-3-carboxylic acid derivatives. Methods

To study the synthesis and anti-platelet aggregative activity of 2-(4-methoxyphenyl)-4-vinyl-2,5-di-
17 target compounds were designed, synthesized and determined via ' H-NMR
spectra and MS. The anti-platelet aggregative activities of the target compounds in vitro were assessed by Born method. Results The
results of preliminary pharmacological test showed that all the target compounds had good anti-platelet aggregative activity in vitro and
compounds 3, 6 and 10 were the best candidates, which had 22.2, 12.8 and 8. 6 times than positive control, respectively. Conclu-
sion  2-(4-methoxyphenyl) 4-vinyl-2,5-dihydrofuran-3-carboxylic acid derivatives had a pharmacological activity of anti-coagulation.
The anti-platelet aggregative activities of compounds 3, 6 and 10 could be worth to further research.
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7.40 (q, 1H, C=CH-); 7.26 (d, 2H, J=7.2 Hz, Ph-H); 6.88 (d,
2H, J=6.9 Hz, Ph-H); 5.92 (m, IH, -CH-Ph); 5.50 (d, IH, J=
6.9 Hz, CH, =C-); 5.41 (s, IH, -CONH); 5.34 (d, 1H, J=12.5
Hz, CH, =C-); 5.11 (dd, 1H, J, =6 Hz, J, =6 Hz, -CH,-0) ; 4. 94
(dd, IH, J =6 Hz, ] =6 Hz, -CH,-0); 4.36 (m, 2H, -N-CH,-) ; 3.80
(s, 3H, -OCH, ).

7.37 (q, 1H, C=CH-); 7.25 (m, 2H, Ph-H); 6.85 (d, 2H, J =9
Hz, Ph-H); 6.78 (d, 2H, /=9 Hz, Ph-H); 6.74 (d, 2H, J=12 He,
Ph-H); 5.90 (t, 1H, -CH-Ph); 5.50 (d, 1H, J=9 Hz, CH, =C-);
5.36(s, 1H, -CONH); 5.31 (s, 1H, CH, =C-); 5.10 (dd, tH, J, =
9 Hz, J, =9 Hz, -CH,-0); 4.94 (dd, |H, J=12 Hz, J=12 Hz, -CH,-
0); 4.25 (m, 2H, -N-CH2-); 3.76 (m, 6H, -OCH,).

7.40 (q, 1H, C=CH-); 7.25 (m, 2H, Ph-H); 7.02 (t, 2H, Ph-H);
6.86 (m, 2H, Ph-H); 6.77 (d, 2H, J =12 Hz, Ph-H); 5.91 (¢, IH,
-CH-Ph); 5.50 (d, 1H, J =12 Hz, CH, = C-); 5.51 (s, 1H, -
CONH); 5.49 (d, 1H, J=7.2 Hz, CH, =C-); 5.11 (ad, 1H, -CH,-
0);4.94 (dd, 1H, J, =12.5 Hz, J, =12.5 Hz, -CH,-0); 4.29 (m,
2H, -N-CH,-); 3.81 (s, 3H, -OCH,); 2.31 (s, 3H, -CH,).

7.30 (q, 1H, C=CH-); 7.20 (m, 2H, Ph-H); 7.00 (m, 2H,Ph-H) ;
6.90 (m, 1H,Ph-H); 6.84 (m, 2H, Ph-H); 5.82 (t, 1H, -CH-Ph) ;
5.46 (d, 1H, J=2.4 Hz, CH, =C-); 5.30 (d, 1H, /=6 Hz, CH, =
C-);5.19 (s, IH, -CONH); 5.06 (dd, 1H, J, =2.4 Hz, J, =2.4 Hz,
-CH,-0); 4.90 (dd, 1H, J, =2.4 Hz, J, =2.4 Hz, -CH,-0); 3. 80
(s, 3H, -OCH,)}; 3.42 (m, 2H, -N-CH,-); 2.68 (m, 2H, -CH,-Ph).

7.40 (q, IH, C=CH-); 7.26 (m, 2H, Ph-H); 6.99 (m, 1H, Ph-H) ;
6.89 (m, 2H, Ph-H); 6.60 (m, 2H, Ph-H); 5.91 (t, 1H, -CH-Ph) ;
5.53 (d, 1H, J=9 Hz, CH, =C-); 5.45 (s, 1H, -CONH); 5.36 (d,
1H, =15 Hz, CH, =C-); 4.32 (dd, 1H, J, = 6 Hz, J, =6 Hz, -CH, -
0);4.23 (dd, 1H, J, =6 Hz, J, =6 Hz, -CH,-0); 3.81 (s, 3H, -
OCH, ).

7.34 (q, IH, C=CH-); 7.20 (m, 2H, Ph-H); 6.89 (m, 6H, Ph-H);
5.80 (1, 1H, -CH-Ph); 5.48 (d, 1H, J, =9 Hz, J, =9 Hz, CH, =
€-);5.32 (m, 1H, CH, =C-); 5.12 (s, 1H, -CONH); 5.06 (dd,
IH, J, =9 Hz, J, =9 Hz, -CH,-0); 4.90 (dd, IH, J, =9 Hz, J, =9
Hz, -CH,-0); 3.81 (s, 3H, -OCH,); 3.40 (m, 2H, -N-CH,-) ; 2.61
(m, 2H, -CH,-Ph).

7.30 (q, 1H, C=CH-); 7.20 (m, 2H, Ph-H); 7.00 (m, 2H Ph-H);
6.90 (m, |H,Ph-H); 6.84 (m, 2H, Ph-H); 5.82 (t, 1H, -CH-Ph) ; .
46 (d, 1H, J=6.9 Hz, CH, =C-); 5.30 (d, 1H, J=12 Hz, CH, =
C-);5.19 (s, 1H, -CONH); 5.06 (dd, 1H, J, =9 Hz, J, =9 He, -
CH,-0); 4.90 (dd, 1H, J1 =9 Hz, J, =9 Hz, -CH,-0) ; 3.80 (s, 3H,
-OCH,); 3.42 (m, 2H, -N-CH,-) ; 2.68 (m, 2H, -CH,-Ph).

7.37 (q, 1H, C=CH-); 7.27 (m, 2H, Ph-H); 7.20 (m, 1H, Ph-H) ;
6.98 (m, 2H, Ph-H); 6.88 (m, 2H, Ph-H); 5.90 (1, 1H, -CH-Ph);
5.50 (d, 1H, CH, =C-); 5.34 (d, 1H, J=12.5 Hz, CH, =C-); 5.10
(dd, 1H, -CH,-0); 4.93 (dd, 1H, J, =6 Hz, J, =6 Hz, -CH,-0);
4.37 (d, 2H, J=7.2 Hz,-N-CH,-) ; 3.85 (s, 3H, -OCH,).

7.40 (q, 1H, C=CH-); 7.25 (m, 3H, Ph-H) ; 6.86 (m, SH, Ph-H) ;
5.90 (i, 1H, -CH-Ph) ; 5.51 (d, 1H, J=15 Hz, CH, =C-); 5.38 (s,
1H, -CONH); 5.32 (s, 1H, CH, = C-); 5. 11 (dd, 1H, -CH,-0);
4.94 (dd, 1H, J, =6 Hz, J, =6 Hz, -CH,-0); 4.30 (m, 2H, -N-
CH,-); 3.85 (s, 3H, -OCH,).

7.32 (m, 2H, Ph-H); 7.28 (m, 1H, Ph-H); 7.12 (m, 1H, Ph-H);
6.89 (m, 2H, Ph-H); 6.67 (m, 1H, Ph-H); 6.39 (q, IH, C=CH-);
6.14 (t, 1H, -CH-Ph); 5.39 (m, 1H, CH, =C-); 5.25 (m, 1H, CH,
=C-);5.19 (dd, 1H, J, =9 Hz, J, =9 Hz, -CH,-0); 4.99 (dd, 1H,
J, =9 Hz, J, =9 Hz, -CH,-0); 4.20 (d, 2H, J =6 Hz, N-CH,-);
3.77 (s, 3H, -OCH,); 3.37 (m, 2H, N-CH,-); 3.05 (d, 2H, J =6
Hz, N-CH,-); 2.69 (d, 2H, J=7.2 Hz, N-CH,-).
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7.32 (m, 2H, Ph-H); 7.06 (m, IH, Ph—H); 6.92 (m, IH, Ph —
H); 6.89 (m, 2H, Ph-H); 6.61 (m, IH, Ph-H); 6.40 (q. IH, C=
CH-); 6.15 (t, 1H, -CH-Ph); 5.39 (d, IH, /=9 Hz, CH, =C-);
5.25 (m, IH, CH, =C-); 5.20 (m, iH, -CH,-0); 4.99 (dd, IH, J,
=9 Hz, J, =9 Hz, -CH,-0); 3.79 (s, 3H, -OCH,) ; 3.37 (m, 4H, N-
CH,-); 2.84 (m, 2H, N-CH,-); 2.52 (d, 2H, J =15. 6 Hz, N-
CH,-); 2.25 (s, 3H, CH,); 2.18 (s, 3H, CH,).

7.28 (m, 2H, Ph-H); 7.20 (m, 2H, Ph-H); 6.85 (m, 2H, Ph-H);
6.69 (d, 2H, J=12 Hz, Ph-H),; 6.38 (g, 1H, C=CH-); 6.12 (1,
I1H, -CH-Ph); 5.39 (m, 1H, CH, =C-); 5.25 (m, 1H, CH, =C-);
5.19 (m, 1H, -CH2-0); 4.99 (dd, 1H, J, =9 He, J, =9 Hz, -CH,-
0);4.05 (d, 2H, J=6 Hz, N-CH,-): 3.74 (m, 3H, -OCH,); 3.33
(m, 2H, N-CH,-); 3.16 {m, 2H, N-CH;,-); 2.83 (m, 2H, N-CH,-).

7.28 (m, 2H, Ph-H); 7.26 (m, 1H, Ph-H); 6.85 (m, 2H, Ph-H);
6.41 (m, 3H, Ph-H); 6.33 (m, 1H, C =CH-); 6.12 (t, 1H, -CH-
Ph); 5.38 (m, I1H, CH, =C-); 5.25 (m, 1H, CH, =C-); 5.19 (dd,
1H, J, =9 Hz, J, =9 Hz, -CH,-0); 4.99 (dd, 1H, J, =5.6 Hz, J, =
5.6 Hz, -CH,-0); 4.02 (d, 2H, J=12 Hz, N-CH,-); 3.79 (s, 3H, -
OCH;); 3.71 (s, 3H, -OCH;); 3.30 (m, 4H, N-CH,-); 2.88 (d,
IH, J =6 Hz, N-CH,-); 2.73 (m, 2H, N-CH,-).

7.32 (m, 2H, Ph-H); 7.28 (m, 1H, Ph-H); 7.12 (m, 1H, Ph-H);
6.89 (m, 2H, Ph-H); 6.67 (m, 1H, Ph-H); 6.39 (q, iH, C=CH-);
6.14 (1, 1H, -CH-Ph) ; 5.39 (m, IH, CH, =C-); 5.25 (m, |H, CH,
=C-):5.01 (dd, 1H, J, =6 Hz, J, =6 Hz, -CH,-0); 4.96 (dd, 1H,
J, =6 Hz, J, =6 Hz, -CH,-0); 4.20 (d, 2H, J =15 Hz, N-CH,-);
3.77 (s, 3H, -OCH, ); 3.37 (m, 2H, N-CH,-); 3.05 (d, 2H, /=12
Hz, N-CH,-); 2.69 (d, 2H, J =6 Hz, N-CH,-).

7.32 (m, 2H, Ph-H); 7.28 (m, 1H, Ph-H); 7.12 (m, 1H, Ph-H);
6.89 (m, 2H, Ph-H); 6.67 (m, 1H, Ph-H); 6.39 (g, 1H, C=CH-);
6.14 (1, 1H, -CH-Ph); 5.39 (m, IH, CH, =C-}; 5.25 (m, |H, CH,
=C-);5.01 (dd, 1H, J, =9 Hz, J, =9 Hz, -CH,-0) ; 4.96 (dd, 1H,
J,=8.9 Hz, J, =8.9 Hz, -CH,-0); 4.20 (d, 2H, J =12 Hz, N-
CH,-); 3.77 (s, 3H, -OCH,); 3.37 (m, 2H, N-CH,-); 3.05 (d,
2H, J =6 Hz, N-CH,-); 2.69 (d, 2H, N-CH,-).

7.28 (m, 2H, Ph-H); 7.16 (m, 1H, Ph-H); 6.86 (m, 3H, Ph-H);
6.72 (m, IH, Ph-H); 6.65 (m, [H, Ph-H); 6.38 (q, |H, C=CH-);
6.12 (1, 1H, -CH-Ph); 5.38 (m, 1H, CH, =C-); 5.28 (m, |H, CH,
=C-);5.20 (m, 1H, -CH,-0); 4.99 (dd, IH, J, =6.3 Hz, J, =6.5
Hz, -CH,-0); 4.07 (m, 2H, N-CH,-); 3.71 (s, 3H, -OCH,); 3.30
(m, 4H, N-CH,-); 2.87 (d, LH, /=9 Hz, N-CH,-)}; 2.74 (m, IH,
N-CH,-).

7.27 {m, 2H, Ph-H); 6.87 (m, 2H, Ph-H); 6.35 (q, IH, C=
CH-); 6.10 (t, 1H, -CH-Ph); 5.38 (m, IH, CH, =C-); 5.28 (m,
IH, CH, =C-); 5.20 (m, IH, -CH,-0); 4.99 (dd, 1H, J, =6 Hz,
J; =6 Hz, -CH2-0); 4.07 (m, 2H, N-CH,-); 3. 71 (s, 3H, -
OCH,); 3.30 {(m, 4H, N-CH,-); 2.87 (d, 1H, J =12 Hz, -CH2-
0);2.74 (m, 1H, -CH2-0).
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SRR BN 2 K B R & 9 B RUOR Bk /) DMSO
VW, A& 200 LPRP {4 te %% b, [7) b 4% {4 W 22 if
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IEHBRARERE RO/ REENNHE 4
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REMHE = (MEREX-BRREXR)
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HE  1Cs(pmol/L) e 1C4o ( wmol/L)
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