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Design, synthesis, and biological evaluation of
phenylpropenamides compounds as anti-platelet aggregation
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Abstract: Twenty phenylpropenamide analogs with structural novelty were designed and synthesized upon
pharmacophore-combination strategy. The structures of target compounds were elucidated by IR, 'H NMR,
BCNMR and MS, and all the target compounds were biologically evaluated for the inhibitory activities of
platelet aggregation induced by adenosine diphoshate (ADP) and (AA) arachidonic acid via Bron method.
As a result, compounds 6b, 9b, 9d and 9h demonstrated potent inhibitory activity against platelet aggregation
induced by AA. Meanwhile, compounds 6b, 6d, 6j, 9b and 9g exhibited significant suppression of platelet
aggregation induced by ADP.
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Figure 1 The structures of compounds 1-3
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Scheme 1 Synthetic route of target compounds
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Table 1  Structure and physical of target compounds
Compd. R R, R; Ry Yield/% mp/C Character
6a H H H H 54.5 125.9-128.1 Light yellow crystal
6b H H CH;3 H 56.7 147.6-150.0 White crystal
6¢ H H OCH; H 57.2 149.7-151.6 Yellow crystal
6d H OCH;3; OCH;3; H 55.3 141.0-142.4 Yellow crystal
6e H OCH; H OCH; 53.8 132.1-133.9 White crystal
6f H OCH3 OCH3 OCHj3 55.7 128.9-131.3 Yellow crystal
6g H H Cl H 543 163.7-165.6 White crystal
6h H H Br H 52.3 181.3-182.5 White crystal
6i H H NO; H 53.6 152.7-154.3 Light yellow crystal
6j Cl H H H 50.7 178.9-180.1 White crystal
9a H H H H 52.2 130.3-131.7 White crystal
9b H H CH; H 53.4 153.6-155.4 White crystal
9c H H OCH; H 54.6 136.6—-138.7 Light yellow crystal
9d H OCH3 OCH3 H 53.8 132.3-133.7 Yellow crystal
9e H OCH3; H OCH3 52.7 127.6-129.0 Light yellow crystal
9f H OCH; OCH3; OCH3; 55.9 113.7-115.9 Yellow crystal
9g H H Cl H 532 160.1-161.8 White crysta
9h H H Br H 52.1 146.6—-148.3 White crystal
9 H H NO, H 50.7 158.9-160.7 Light yellow crystal
9j Cl H H H 55.3 170.3-171.7 White crystal
Table 2 Spectral data of target compounds
Compd. 'H NMR (CDCls, 300 MHz), '*C NMR (CDCls, 75 MHz), IR, ESI-MS

6a "H NMR 6: 7.67 (d, J = 15.6 Hz, 1H, ArCH=), 7.52 (d, J = 8.7 Hz, 2H, ArH), 7.36—7.38 (m, 3H, ArHx2 and ThH), 7.15 (t, J = 8.7 Hz, 1H,
ArH), 6.79-6.88 (m, 2H, COCH= and ThH), 4.67 (s, 2H, Py-CH), 3.64-3.78 (m, 8H, Pp-CH,x4), 3.43 (s, 2H, COCHa), 2.88 (s, 4H,
Py-CH,x2); °C NMR &: 168.1, 165.5, 143.0, 135.2, 132.3, 132.2, 129.7, 127.8, 125.2, 124.4, 123.5, 116.9, 61.4, 45.7, 43.7, 42.9, 40.2,
25.8; IR (KBr, cm ™) 0: 3 044.9, 2 923.0,2 845.2, 1 634.7, 1 602.0, 1 456.2, 1 277.7, 1 224.1, 1 018.8, 977.2, 768.9, 703.5, 551.7; ESI-MS

for C,H,sN30,S: m/z 396.06 [M+H] "

6b  'HNMR 3: 7.67 (d, J = 15.3 Hz, 1H, ArCH=), 7.42 (d, J = 7.8 Hz, 2H, ArH), 7.18 (d, J= 7.8 Hz, 2H, ArH), 7.09 (d, J = 5.1 Hz, IH, ThH),
6.80 (d, J = 15.3 Hz, 1H, COCH=), 6.44 (d, J = 5.1 Hz, 1H, ThH), 3.64 (s, 2H, Py-CH,), 3.68-3.81 (m, 8H, Pp-CH,x4), 3.43 (s, 2H,
COCHy,), 2.88 (s, 4H, Py-CH,x2), 2.37 (s, 3H, CHs); '°C NMR §: 168.5, 165.8, 143.5, 140.2, 133.1, 133.0, 132.2, 129.6, 127.8, 125.1,
123.0, 115.3, 52.9, 50.5, 45.6, 42.0, 41.9, 25.4, 21.4; IR (KBr, cm™") 0: 2 921.0, 2 826.4, 1 632.6, 1 605.0, 1 514.8, 1 464.5, 1 436.6,
1276.1, 1209.0, 1 027.6, 983.7, 813.2, 720.9; ESI-MS for Co3HN30,S: m/z 410.21 [M+H]".

6¢ '"H NMR 6: 7.66 (d, J= 15.3 Hz, 1H, ArCH=), 7.47 (d, J = 8.4 Hz, 2H, ArH), 7.08 (d, J = 4.8 Hz, ThH), 6.89 (d, J= 8.4 Hz, 2H, ArH),
6.70-6.73 (m, 1H, COCH= and ThH), 3.82 (s, 3H, OCH3), 3.64-3.78 (m, 8H, Pp-CH,x4), 3.63 (s, 2H, Py-CH,), 3.42 (s, 2H, COCH,),
2.88 (s, 4H, Py-CH,x2); >C NMR 4: 168.5, 166.0, 161.0, 143.2, 133.2, 133.0, 129.4, 127.7, 125.1, 122.9, 114.3, 113.9, 60.8, 55.4, 52.9,
50.6, 45.7, 41.9, 25.4, IR (KBr, cm ) v: 2 917.0, 2 821.8, 2 774.2, 1 628.8, 1 604.9, 1 438.4, 1426.5, 1 277.7, 1 206.3, 1 012.9, 986.1,

810.6, 718.4; ESI-MS for C,3H27N305S: m/z 426.08 [M+H]".

6d  'HNMRJ: 7.64 (d, J = 15.3 Hz, 1H, ArCH=), 7.07—7.15 (m, 2H, ArH and ThH), 7.03 (s, 1H, ArH), 6.86 (d, J= 8.4 Hz, 1H, ArH), 6.69—
6.73 (m, 2H, ThH and COCH=), 3.92 (s, 3H, OCHj), 3.90 (s, 3H, OCHj), 3.65-3.79 (m, 8H, Pp-CH,x4), 3.64 (s, 2H, Py-CH,), 3.43 (s,
2H, COCHa), 2.88 (s, 4H, Py-CH,x2); °C NMR d: 168.5, 165.9, 150.7, 149.1, 143.6, 133.1, 133.0, 127.9, 125.1, 122.9, 122.1, 114.1, 111.1,
109.8,56.0, 50.5, 45.6, 43.4,41.9, 25.4; IR (KBr, em ') v: 3 009.3, 2 896.2, 2 830.7, 1 631.7, 1 596.0, 1 509.8, 1423.5, 1271.7, 1 140.8,
1027.8, 989.1, 804.6, 709.4; ESI-MS for Co4HaoN30,4S: m/z 456.24 [M+H]".

6e '"H NMR 6: 7.52 (d, J = 15.3 Hz, 1H, ArCH=), 7.01 (d, J=5.1 Hz, 1H, ThH), 6.73 (d, /= 15.3 Hz, |H, COCH=), 6.65 (d, /= 5.1 Hz, 1H,
ThH), 6.57 (s, 2H, ArH), 6.40 (s, 1H, ArH), 3.73 (s, 6H, OCH3x2), 3.57-3.68 (m, 8H, Pp-CH,x4), 3.56 (s, 2H, Py-CH,), 3.35 (s, 2H,
COCH,), 2.81 (s, 4H, Py-CH,x2); '*C NMR &: 168.5, 165.6, 161.0, 143.5, 136.9, 133.1, 133.0, 125.1, 122.9, 117.1, 105.9, 101.9, 60.7,
55.5, 52.9, 50.6, 45.6, 41.9, 25.4; IR (KBr, cm™") v: 3 006.3, 2 925.9, 2 839.7, 1 637.7, 1 610.9, 1 456.2, 1 414.6, 1 280.7, 980.2, 825.5,

7005, ESI-MS for C24H29N304SZ m/z 456.31 [M"’HTr
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Compd. '"H NMR (CDCls, 300MHz), '*C NMR (CDCls, 75 MHz), IR, ESI-MS

of 'HNMR §: 7.61 (d, J = 15.3 Hz, 1H, ArCH=), 7.10 (d, J = 5.1 Hz, 1H, ThH), 6.69—6.76 (m, 4H, ArH, ThH and COCH=), 3.89 (s, 6H,
OCH;x2), 3.87 (s, 3H, OCH3), 3.65-3.78 (m, 8H, Pp-CH,x4), 3.64 (s, 2H, Py-CH>), 3.43 (s, 2H, COCH,), 2.88 (s, 4H, Py-CH,x2);
BCNMR 6: 168.5, 165.7, 153.4, 143.7, 139.8, 133.0, 132.3, 130.5, 125.1, 123.0, 115.6, 105.1, 61.0, 56.2, 53.0, 50.6, 45.6, 43.6, 42.0,
25.4; IR (KBr,cm ™) 0:2924.2,2 839.1, 1 642.9, 1 583.7, 1 505.5, 1 458.8, 1 422.6, 1 335.9, 1 318.9, 1 268.8,1222.3, 1 153.8, 1 125.5,
1037.7,985.7,902.9, 823.4, 778.9, 704.9; ESI-MS for C,sH3,N30sS: m/z 486.11 [M+H]".

6g 'HNMR §: 7.64 (d, J = 15.3 Hz, 1H, ArCH=), 7.45 (d, J = 5.4 Hz, 2H, ArH), 7.34 (d, J = 8.4 Hz, 2H, ArH), 7.10 (d, J= 5.1 Hz, 1H, ThH),
6.83 (d, J=15.6 Hz, 1H, COCH=), 6.72 (d, J = 5.1 Hz, 1H, ThH), 3.67-3.97 (m, 8H, Pp-CH,x4), 3.64 (s, 2H, Py-CH,), 3.43 (s, 2H,
COCH,), 2.89 (s, 4H, Py-CH,x2); *C NMR ¢: 168.5, 165.4, 142.2, 135.7, 133.5, 133.1, 133.0, 129.1, 129.0, 125.1, 123.0, 117.0, 53.0, 50.6,
45.6, 42.0, 25.4; IR (KBr, cm ') 0: 2922.3,2 823.4, 1 640.9, 1 605.0, 1 494.4, 1 461.5, 1 434.6, 1 279.1, 1 219.3, 1 162.5, 1 090.7, 1 013.0,
977.1, 810.6, 722.9; ESI-MS for Cy,H24CIN;0,S: m/z 430.11 [M+H]".

6h 'HNMR §: 7.67 (d, J = 15.3 Hz, 1H, ArCH=), 7.41 (d, J = 5.4 Hz, 2H, ArH), 7.24 (d, J = 8.4 Hz, 2H, ArH), 7.10 (d, J = 5.1 Hz, 1H, ThH),
6.81 (d, J=15.6 Hz, 1H, COCH=), 6.68 (d, J = 5.1 Hz, 1H, ThH), 3.71-3.99 (m, 8H, Pp-CH,x4), 3.67 (s, 2H, Py-CH>), 3.43 (s, 2H,
COCH,), 2.88 (s, 4H, Py-CH,x2);'>*C NMR 4: 168.2, 165.4, 142.3,135.7,133.9, 132.7, 132.1, 129.4, 125.1, 124.0, 123.1, 117.1, 60.4, 52.8,
50.6, 45.6, 41.9, 25.2; IR (KBr, cm ') 0: 2 921.0,2 733.6, 1 641.9, 1 468.1, 1 423.4,1286.5, 1 212.8, 1 068.1, 981.2, 821.8; ESI-MS for
CyoHp4BIN;0,S: m/z 474.32 [M+H]".

6i 'H NMR §: 8.22 (d, J = 8.7 Hz, 2H, ArH), 7.73-7.68 (m, 3H, ArCH= and ArH), 7.10 (d, J = 5.1 Hz, ThH), 5.95-7.07 (m, 1H, COCH=), 6.73
(d, J=5.1 Hz, 1H, ThH), 3.68—3.83 (m, 8H, Pp-CH,x4), 3.64 (s, 2H, Py-CH,), 3.44 (s, 2H, COCH,), 2.89 (s, 4H, Py-CH,x2); °C NMR ¢:
168.6, 164.7, 148.2, 141.2, 140.6, 133.1, 133.0, 128.4, 125.1, 124.1, 122.9, 120.9, 60.7, 53.0, 50.6, 45.7, 42.0, 25.4; IR (KBr, cm ') v: 3 098.1,
2916.6,1839.2, 1729.3, 1 637.1, 1 613.3, 1 515.1, 1 431.7, 1 339.5, 1 107.4, 985.4, 839.6, 756.3, 702.7; ESI-MS for CyH2sN404S: m/z
441.17 [M+H]".

6j 'H NMR 4: 8.02 (d, J = 15.6 Hz, 1H, ArCH=), 7.58 (s, 1H, ArH), 7.36—7.44 (m, 1H, ArH), 7.23-7.32 (m, 2H, ArHx2), 7.09 (d, J = 5.1 Hz,
1H, ThH), 6.84 (d, J = 15.6 Hz, 1H, COCH=), 6.72 (d, J = 5.1 Hz, 1H, ThH), 3.64—3.77 (m, 8H, Pp-CH,x4), 3.63 (s, 2H, Py-CH>), 3.43 (s,
2H, COCHy,), 2.88 (s, 4H, Py-CH,x2); *C NMR ¢: 168.5, 165.3, 139.2, 134.7, 133.4, 133.1, 133.0, 130.6, 130.2, 127.6, 126.9, 125.1, 123.0,
119.8, 52.9, 50.6, 45.8, 45.5, 41.9, 25.4; IR (KBr, cm ') 0:2 901.7, 2 812.4, 2 735.1, 1 654.9, 1 592.4, 1 467.5, 1 437.7, 1 220.5, 988.4,
747.4, 696.8; ESI-MS for CyH,4CIN;O,S: m/z 430.17 [M+H]".

9a 'H NMR : 7.67 (d, J = 15.6 Hz, 1H, ArCH=), 7.51 (d, J = 5.1 Hz, 2H, ArH), 7.36 (d, /= 5.1 Hz, 3H, ArHx3), 7.15 (d, J = 4.5 Hz, 1H, ThH),
6.89—6.80 (m, 2H, COCH= and ThH), 4.67 (s, 2H, Py-CH ), 3.85-3.92 (m, 2H, Py-CH>), 3.61-3.82 (m, 4H, Pp-CH,x2), 3.32 (d, J= 7.8 Hz,
2H, COCHy,), 2.81-3.00 (m, 2H, Py-CH,), 2.58 (d, 4H, Pp-CH,x2); *C NMR 4: 168.1, 165.5, 143.0, 135.2, 132.3, 132.2, 129.7, 128.8,
127.8, 125.2, 124.5, 123.7, 61.4, 45.7, 43.7, 42.8, 40.2, 24.7; IR (KBr, cm ') v: 2 920.0, 2 842.6, 1 637.7, 1 607.9, 1 456.2, 1 429.4, 1 227.1,
1102.2, 1 006.9, 763.0, 697.5; ESI-MS for C2,HasCIN30,S: m/z 396.13 [M+H]".

9b 'HNMR §: 7.47 (d, J = 15.6 Hz, 1H, ArCH=), 7.37 (d, J = 7.8 Hz, 2H, ArH), 7.15-7.27 (m, 3H, ThH and ArHx2), 6.95 (d, /= 15.6 Hz, 1H,
COCH=), 6.79 (d, J= 5.1 Hz, 1H, ThH), 4.70 (s, 2H, Py-CH»), 3.88—3.95 (m, 2H, Py-CH,), 3.54—3.76 (m, 4H, Pp-CH,x2), 3.33 (d, J= 7.5
Hz, 2H, COCH)), 2.74-2.98 (m, 2H, Py-CH,), 2.56 (d, 4H, Pp-CH,x2), 2.23 (s, 3H, CH;); *C NMR 4: 168.0, 163.2, 144.6, 139.2, 134.4,
131.2, 130.6, 129.0, 128.6, 125.1, 124.7, 115.8, 56.7, 52.7, 44.7, 42.9, 40.6, 23.8, 20.3; IR (KBr, cm™ ") v: 3 018.2, 2 920.0, 2 512.4, 1 655.5,
1610.9, 1432.4, 1274.7, 1 236.0, 1 122.9, 983.1, 786.8, 703.5; ESI-MS for Cy3H,7N30,S: m/z 410.17 [M+H]".

9¢ 'H NMR §: 7.64 (d, J = 15.6 Hz, 1H, ArCH=), 7.46 (d, J = 8.4 Hz, ArH), 7.14 (d, = 4.8 Hz, 1H, ThH), 6.88 (d, /= 8.7 Hz, 2H, ArH), 6.81
(d, J=4.8 Hz, 1H, ThH), 6.74 (d, J = 15.0 Hz,1H, COCH=), 4.66 (s, 2H, Py-CH ), 3.85-3.93 (m, 2H, Py-CHy), 3.82 (s, 3H, OCH3),
3.55-3.77 (m, 4H, Pp-CH,*2), 3.31 (d, J = 7.5 Hz, COCHy,), 2.85-2.95 (m, 2H, Py-CH.,), 2.56 (s, 4H, Pp-CH,x2); *C NMR 4: 168.2, 165.7,
160.9, 142.7, 134.1, 132.4, 132.2, 131.5, 129.3, 127.9,125.2, 123.7, 61.5, 55.4, 45.7, 43.6, 42.8, 40.2, 25.9; IR (KBr, cm ') v: 3 065 8, 2
833.7,2812.9, 1 649.6, 1 631.7, 1 599.0, 1 512.7, 1 420.5, 1 280.7, 1 170.6, 1 003.9, 831.4, 703.5; ESI-MS for C53H,7CIN;0;S: m/z
426.15 [M+H]".

9d 'HNMR 6: 7.62 (d, J=15.3 Hz, 1H, ArCH=), 7.15 (d, J = 4.5 Hz, 1H, ThH), 7.11 (d, J = 8.1Hz, 1H, ArH), 7.03 (s, 1H, ArH), 6.86 (d, J = 8.4 Hz,
1H, ArH), 6.81 (d, J= 5.1 Hz, 1H, ThH), 6.72 (d, J = 15.3 Hz, 1H, COCH=), 4.67 (s, 2H, Py-CH>), 3.84-3.92 (m, 8H, OCH;3x2 and Py-CH,),
3.60-3.82 (m, 4H, Pp-CH,x2), 3.33 (d, J = 7.8 Hz, 2H, COCHy), 2.87-2.96 (m, 2H, Py-CH,), 2.59 (s, 4H, Pp-CH,x2); *C NMR ¢: 168.2, 165.7,
150.6, 149.1, 143.0, 134.1, 132.3,132.2, 125.2, 124.5, 123.7, 121.9, 111.1, 109.9, 61.5, 56.0, 53.2, 43.7, 42.8, 40.2, 25.9; IR (KBr, cm™ ") v:
2902.2,2936.7, 1 643.6, 1 590.1, 1 509.8, 1 438.4, 1262.8, 1 140.8, 1 000.9, 804.6, 703.5; ESI-MS for Cp4HoN304S: m/z 456.35 [M+H]".

9e 'H NMR §: 7.56 (d, J = 15.6 Hz, 1H, ArCH=), 7.15 (d, J = 4.5 Hz, 1H, ThH), 6.79—6.84 (m, 2H, COCH= and ThH), 6.65 (s, 2H, ArH), 6.47
(s, 1H, ArH), 4.67 (s, 2H, Py-CH>), 3.85-3.94 (m, 2H, Py-CH)), 3.81 (s, 6H, OCH3x2), 3.57-3.76 (m, 4H, Pp-CH,x2), 3.32 (d, /= 7.2 Hz,
COCH,), 2.87-2.96 (m, 2H, Py-CH,), 2.58 (s, 4H, Pp-CH,x2); >C NMR ¢: 168.2, 165.3, 160.9, 142.9, 137.2, 132.3, 132.2, 125.2, 123.5,
117.5, 105.8, 101.7, 61.4, 55.5, 45.7, 43.6, 42.8, 40.2, 25.9; IR (KBr, cm ') v: 3 101.5, 2 949.8, 2 833.7, 1 634.7, 1 575.2, 1 429.4, 1 325.3,
1203.3, 950.4, 834.4, 715.4, 676.7; ESI-MS for C24H20CIN;04S: m/z 456.27 [M+H]".

9f 'HNMR 4: 7.58 (d, J = 15.3 Hz, 1H, ArCH=), 7.16 (d, J = 5.1 Hz, 1H, ThH), 6.60—6.81 (m, 4H, ArHx2, ThH and COCH=), 4.67 (s, 2H,
Py-CH,), 3.86-3.89 (m, 2H, Py-CH>), 3.82 (s, 9H, OCH;x3), 3.57—3.74 (m, 4H, Pp-CH,x2), 3.34 (d, J = 6.3 Hz, 2H, COCHy), 2.70-3.00
(m, 2H, Py-CH,), 2.60 (s, 4H, Pp-CH,x2); *C NMR 4: 168.1, 165.4, 153.4, 143.1, 139.6, 132.3, 132.1, 130.8, 125.2, 123.7, 116.2, 104.9,
61.4,60.9, 56.2, 53.1, 45.7, 43.7, 42.8, 40.2, 25.9; IR (KBr, cm ") v: 2 9319, 2 842.6, 1 643.6, 1 587.1, 1 500.8, 1 453.2, 1 334.2, 1 265.8,
1122.9, 1 000.9, 825.5, 709.4; ESI-MS for CysH3N305S: m/z 486.12 [M+H]".

9g 'H NMR §: 7.63 (d, J = 15.6 Hz, 1H, ArCH=), 7.44 (d, J = 8.4 Hz, 2H, ArH), 7.33 (d, J = 8.4 Hz, 2H, ArH), 7.15 (d, J = 4.8 Hz, 1H, ThH),
6.79—6.87 (m, 2H, ThH and COCH=), 4.66 (s, 2H, Py-CH ), 3.84—3.94 (m, 2H, Py-CH>), 3.61-3.73 (m, 4H, Pp-CH,x2), 3.32 (d, J= 7.2 Hz,
2H, COCHy,), 2.85-2.95 (m, 2H, Py-CH,), 2.58 (s, 4H, Pp-CH,x2); °C NMR §: 168.1, 165.1, 141.6, 135.4, 134.1, 133.7, 132.3, 131.4,
125.2, 124.4, 123.7, 117.5, 61.4, 45.7, 43.6, 42.8, 42.1, 24.7; IR (KBr, cm™") 0: 2 997.1, 1 820.6, 1 736.8, 1 649.9, 1 635.9, 1 605.2, 1 437.2,
1235.5,1221.5, 1 003.8, 857.4, 812.6; ESI-MS for C5,H24CIN;0,S: m/z 430.09 [M+H]".

9h 'HNMR 4: 7.60 (d, J = 15.3 Hz, 1H, ArCH=), 7.50 (d, J = 8.4 Hz, 2H, ArH), 7.38 (d, J = 8.4 Hz, 2H, ArH), 7.15 (t, J = 7.8 Hz, 1H, ThH),
6.79-6.87 (m, 2H, ThH and COCH=), 4.67 (s, 2H, Py-CH ), 3.83-3.94 (m, 2H, Py-CH,), 3.62—3.75 (m, 4H, Pp-CH,x2), 3.33 (d, /= 6.9 Hz,
2H, COCHy,), 2.86-2.97 (m, 2H, Py-CH,), 2.60 (s, 4H, Pp-CH,x2); 3C NMR d: 168.1, 165.1, 141.6, 134.1, 132.0,131.8, 129.2, 125.2,
124.4, 123.7,123.5, 117.5, 61.4, 45.6, 43.6,42.8, 40.2, 25.9; IR (KBr, cm ') v: 2 943.8, 2 834.8, 1 735.9, 1 637.7, 1 596.0, 1 435.8, 1 241.9,
1.006.9, 807.6, 780.8, 703.5; ESI-MS for C2,H4BrN;0,S: m/z 476.09 [M+H]".

9i 'H NMR §: 8.24 (d, J = 8.7 Hz, 2H, ArH), 7.66 (d, J = 8.4 Hz, 2H, ArH), 7.13-7.16 (m, 1H, ArCH=), 6.94 (d, J = 15.3 Hz, 1H, COCH=),
6.72—6.83 (m, 2H, ThHx2), 4.67 (s, 2H, Py-CH3), 3.62—3.95 (m, 6H, Pp-CH,*2 and Py-CHy), 3.37 (d, J = 7.2 Hz, 2H, COCHy), 2.85-3.11
(m, 2H, Py-CHy,), 2.65 (s, 4H, Pp-CH,%2), °C NMR &: 168.6, 165.7, 148.2, 141.2, 140.6, 133.2, 133.1, 128.4, 126.1, 122.7, 120.9,118.3,
60.7, 53.0, 50.6, 45.7, 42.0, 25.4; IR (KBr, cm ") 0: 2 812.9, 1 649.6, 1 631.7, 1 610.9, 1 515.7, 1 343.1, 1 221.2, 1 006.9, 852.2, 751.1,
7035, ESI-MS for C22H24N404SZ m/z 441.12 [M"’H]Jr

9j 'H NMR 4: 7.86 (d, J = 15.3 Hz, 1H, ArCH=), 7.63 (d, J=7.5 Hz, 1H, ArH), 7.41 (d, J=7.5 Hz, 1H, ArH), 7.25-7.33 (m, 2H, ArH), 7.21 (d,
J=5.1Hz, 1H, ThH), 6.93 (d, J=15.3 Hz, 1H, COCH=), 6.78 (d, J = 5.1 Hz, 1H, ThH), 4.70 (s, 2H, Py-CH>), 3.94-4.07 (m, 2H, Py-CH,),
3.62-3.75 (m, 4H, Pp-CH,x2), 3.33 (d, J = 6.3 Hz, 2H, COCH,), 2.86-2.97 (m, 2H, Py-CH,), 2.58 (s, 4H, Pp-CH,x2); *C NMR 4: 167.6,
163.2, 140.0, 134.1, 132.5, 132.3, 131.3, 130.6, 129.9, 127.7, 127.4, 125.1, 124.3, 118.6, 56.7, 52.5, 44.7, 43.0, 42.5, 24.4; IR (KBr, cm ") v:
2962.9,2915.5, 16349, 1 612.4, 1475.5, 1435.9, 1270.1, 1 225.4, 1 051.6, 880.5; ESI-MS for CyH,4CIN;0,S: m/z 430.18 [M+H]".
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AN R RS IR 45 R (R 3) R, Fra L
BRI —E KTl R EIEH, EER
AN B FEWIR 5545 5 o) =] D AR BH ., J DS AT BB E T DY A
b s A A0l 5 Bt RS T AR R B DK P W gy 7 DY S g 2,
AR R GRS /NMOE R . (&Y 6b. 9b.
9d FI 9h XHIEAEVUGER (AA) 5T M/ MRCR A E
BRUFIEIEH, (&% 6b. 6d. 6j. 9b Fl 9g X}
ADP 53 /IR S B A B s E - . #18
R RN, 3 Ri=R,=R=H, Ry=CH; I}, TCit#k
SAT AL E, B AA K& ADP i S I/ MRCR 4
BABGF R EIER, K3 Ry AL B A BACEXS T
ADP 15 5 1 1L /M 5 A 5 T R AR d v 1k, 1
Y (AL R 3R LI e ik — B 0E 9T

Table 3 The inhibitory activity against platelet aggregation of
target compounds

ICso/mmolL’l IC50/mm01~L"
Compd. — — | Compd. -

AA ADP AA ADP
6a 48.7 59.1 9b 2.1 4.8
6b 52 5.8 9¢ 55.6 233
6¢ 62.3 30.5 9d 7.4 9.2
6d 9.8 5.5 9e 10.5 16.1
6e 19.8 26.3 of 15.5 25.4
6f 18.4 16.2 9g 31.5 6.3
6g 21.8 27.6 9h 7.2 11.3
6h 13.0 8.7 9i 14.6 72.9
6i 17.0 59.3 9j 28.1 19.0
6j 325 6.1 Cinepazide 1.4 3.7
9a 25.1 56.6 Aspirin 0.1 0.4

SLIRERSY

LCQ ADVANTAGE MAX W J& & I Ji i 1%
(FINNIG A ) ; Nicolet Avatar 370 DTGS % 4T 4}t i
X (KBr & f7); Bruker 300 MHz #8 54% #i JLHRAX
(CDCl; A7, TMS AWNFR); WRS-1B HU71 miAX
(LR E R AR ARA R, HERZIE), KH
JiEE R A e O R 6 ORI T [ 2 A R A PR A
Al HAh TR A T A al; S A e A A A
BIRAMR G 1545 AR BR A | P e
1 EMHNER
1.1 PAHEEENERK (2a) £ 500 mL =, A
1a (10.0 g, 94.3 mmol). N - (10.8 g, 103.8 mmol).
EAE 25 mL. WRAE 2 mL A2 150 mL, 3% K25
% F 110 CIHE 6 h, TLC [V(CHCl;)-V(CH;0H) =
10 0 1 N RIF IR 7R S S B A 58 4. B EI 2

I, AN 25 mL WOAVERBR AN KIS, dREEHE 30
min. 75, BOUKM, KM 3 mol-L™' (LR pH
24, P REAEEA; HhIE, WEDTH K O E
g, TEREAGEE 116 g IFE 86.6%, mp
135.2~136.8C.

R A A EY) 2b~2f.
1.2 PIEREEAAR da) [FZEH RS IHEE,
FEAR s B 1 250 mL [ SRS B R Be I, N 2a
(2.0 g, 13.5 mmol). SOCI, (15 mL) FHZ (45 mL),
T 80 ‘C ML S ho HURIMRAE, HHHE (20 mL) 57
3R, fHAEEREE, ALK L (15 mL) %R
M.

£ 250 mL =R, IMAIRE (7.0 g, 81.0
mmol). & HE 150 mL, HEPkfliIL e aEm, fEik
WHRAT, BN REZEHA, 88 2.5 h,
TLC [V(V(CHCl)—V(CH;OH) =10 : 1 JyJ&JF 514
SR RN EEATE S K (100 mLx6) ¥Egk, H 10%
HIERER A pH=~3, iR HE 20 min, H17K 100 mL 7K,
BUKJZE, AKZEH 1 mol-L™" A EAENE W pH=9,
TR, ToOKER RN T, WR4E, 15K
1.8 g, %% 62.1%.

FANTT 6 A EY) 4b~4j.
1.3 1-4-Q-SR L E)IRIE-1-5)-3- K E7-2-15-1-
B AR (5a) ¥ 4a (1.8 g 8.3 mmol) H 60 mL —
AHRIEM, R E 250 mL =#HUMT, SO 3.5 mL
=M, KSR, ZIERENEOBR (1.1 g, 9.1
mmol) — F H B W W, gk EEHH 1.5 h, TLC
[V(CHCLy)-V(CH;OH) = 15 : 1 A& JF575) 140 7 B2
MFEATE4, A RIFK (100 mLx2). M A& AbEN (60
mLx3) Peik, TOKBRERANT %, Mg, W4qh, 5k
Pk 1.9 g, F2% 79.2%.

FANTT A A EY) Sb~5j.
1.4 1-(4-(2-(6,7- — S.REM F [3,2-c] W IE-5(4 H)- £)
B £ ) IR UE-1-55)-3-(K &) R -2- 15 -1- BRI & B (6a)
£ 250 mL =30, KX 5a (1.9 g, 6.5 mmol) .
4,5,6,7-VU S EWy JF[3,2-cMLmE SRR £ (7, 2.9 g, 16.3
mmol). —5 4 80 mL. =2 % 6.0 mL, JTHEZE
60°C, JJ% 8 h, TLC [/(CHCl;)-V(CH;0H)=15: 1 A
JFF SR A I Sk /s S S B A 8 4, YR AR E R, 40
7K (60 mLx3) PEEA 10% FihER (60 mLx3) ¥
YA pH=7~8, /KBTI, fhig, R4, &6k
ICFEBE ML 7 B8, ORI, 19 1.4 g AR, Yok
54.5%, mp 125.9~128.1C.

FANTT 6 B H AR &4 6b~6j .
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1.5 2-5-1-(6,7-TU S E M F [3,2-c| L LE-5(4 H)-E) &
FREOE R (8) 1 250 mL MI=FUEMMA 7 3.0 g
17.1 mmol). 6 mL = Z %1 80 mL & Fihe, & iddi
# 30 min. VKIBEFKMT, BHALHBA (2.1 g 189
mmol) ZEM&H A, 2] 10 min 5. ZILX M 2 h, TLC
[V(CHCL;)-V(CH;0H) =10 : 1 A JEFF I 7R 2
N IEARTES . 10% Fi i BR AT pH=4, 4 A /K (100
mLx2). HIFIEALAN (60 mLx3) ¥eik, /KRBT
e, HHUE, W4E, BRERAEVEM B, R YE, 5
FIMCR A 2.3 g, WK 62.6%.
1.6  1-(4-(2-(6,7- — & [3,2-c| L IE-5(4H)-£)-2-F
B)RMER-1-B)-3-FEF-2-E-1-BIR AR 9a) &
250 mL =ik mA 8 (2.3 g 10.7 mmol). 4a
(2.1 g, 9.7 mmol). 80 mL —45 M ki, 4 mL = Z %A
0.5 ¢ Mifb%p, £ 60 C FMHW M 7 h. TLC
[V(CHClL;)—V(CH30H) = 10 : 1 JyJEIT AN &7 &
N IEARTES . 10% Fi i BR AT pH=4, 4 A /K (100
mLx2). M A EALANVE TR (60 mLx3) Wik, /KRR
BT, HUE, WR4E, 19 EMIRBER, SRS
B, WS, DR WO R, 45 A A 2.0 g, 7
%R 52.2%, mp 130.3~131.7C,

FANTT 24 B H AR &9 9b~9j
2 BRFREDInm/ MR EREE MR

W HEPER e 22 K R (R E 1.8~2.2 kg) H 1%
P 5% R VA S0 0 e BRI, 3 2 ik i 5 T I, 5 44
WIRARTE T (0.38 g MIMXERENAT 10 mL A= B Eh /KL
Hil R 3.8% MR PN MR) LA 91 1 JBE, LA 1000
r'min B0 10 min, BUE M/MRILE (PRP), F43HE
%L1 3000 rmin~' 850> 10 min, HFL M/ MR I (PPP).
JeHX 300 pL PPP I AMIAAR H, SR 5 TN IR AL, €
Fro. #RJGHL 280 pL PRP JIAMRARH, JIA 10 uL
ANFR BE 2530, AF 37 °C TR A 74 3 min, AU
MARFLJS, #% “TFER”7 BERSLEUMGE S5 10 L,
DA 2 e KRR, FEiT B 1Cso o 4% F A ATHE
ML/ SRR & L/ IARCREEM SR (%) =[(T A
Xof B fe K R AR 3 4R 25 A B K R 2/ 78 I IR

R EREZR]>*100%.
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