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Synthesis of Chalcone and Azachalcone Through Mechanical Vibration
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Abstract: Chalcone and azachalcone are widely applied in the field of pharmaceutical intermediate and organic syn-
thesis. Therefore, it is of great importance to develop a novel, highly efficient and environment—friendly method for
the synthesis of these compounds. Through a mechanical vibration method under solid phase condition, a series of
chalcones and azachalcones are synthesized from various benzaldehydes with acetophenone and 2—-acetyl pyridine, in
which NaOH is used as the catalyst and a vibration frequency of 30 Hz is employed during 40-80 min. All the prod-
ucts are characterized by melting point, IR and HNMR analysis. The results indicate that this mechanical vibration
process exhibits very high selectivity and yield. Compared with conventional reaction conditions in solution, the pre-

sent method is highly efficient, green and economical.
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7 10 KOH 40
8 20 KOH 70
9 30 KOH 86
10 10 (CH,CH;);N 40
11 20 (CH,CH;);N 70
12 30 (CH,CH,);N 90
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3 RREE R BAREE X R /min /%
3a 4-NO,CsH, CH 45 96
3b 3-NO,CsH, CH 55 95
3¢ 4-NCCeH, CH 60 95
3d 3, 4-CIC¢H, CH 60 96
3e 4-CICeH,4 CH 65 86
3f 3, 4-CH,O.GH; CH 80 88
3g 4-CH;CeH, CH 70 86
3h 4-CH;0C¢H, CH 65 92
3i 4-NO,CeH, N 40 97
3j 3-NO,CsH,4 N 50 95
3k 4-NCCeH, N 50 95
3l 3, 4-CIC¢H, N 55 96
3m 4-CICeH, N 65 87
3n 3, 4-CH,0,C¢H, N 70 89
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3a mp 165-166 “C(164-165 C");IR (v,/em™):
1656vs(C=0), 1608, 1516vs, 1337vs (NO,), 1446,
1288, 1219, 1105, 1015, 983, 845, 783, 746,
687;'H NMR (400 MHz, CDCl;, Me,Si):8.75(m, 1 H),
8.29(m, 2 H), 8.19(m, 1 H), 7.88(m, 2 H),
7.67(m, 2 H), 7.39-7.50(m, 3 H).

3b mp 147-149 °C (143-145 C");IR (vufem™)
1664vs(C=0), 1609, 1529vs, 1351vs (NO,), 1446,
1290, 1219, 1017, 779, 735;'H NMR (300 MHz,
CDCly, Me,Si):7.20-8.20 (m, 11 H).

3¢ mp 157-158 °C (159-160 CM);IR (v,/em™)
22225(CN), 1665vs ((=0), 1609, 1578, 1446, 1412,
1223, 1017, 988, 832, 779, 727, 697, 689, 650,
548;'H NMR (300 MHz, CDCl;, Me,Si):7.50-8.13
(m, 11 H).

3d mp 115-117 °C (120 C") ;IR (vyu/em™) ;
1664vs (C=0), 1608, 1578, 1475, 1315, 1216,
1138, 1032, 1018, 998, 811, 772, 706, 686;'H
NMR (300 MHz, CDCl;, Me,Si):7.03-8.05 (m, 10 H).

3e mp 115-116 C(114-117 CM) ;IR (v,/em™) ;
1658vs (C=0), 1603, 1591, 1488, 1446, 1403,
1334, 1313, 1217, 1092, 1013, 984, 823, 775,
688;'H NMR (300 MHz, CDCl;, Me,Si):7.00-8.00
(m, 11 H).

3f mp 116-117 °C (118 C") ;IR (vy/em™)
1659vs (C=0), 1606, 1590, 1575, 1503, 1490,
1450, 1370, 1310, 1254, 1217, 1019, 985, 920,
844, 778, 700; 1H NMR (300 MHz, CDCl;, Me,Si):
6.80-8.10(m, 10 H), 6.01 (s, 2 H).
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3g mp 98-99 C(97-98 CM) ;IR (v, /ecm™)
1657vs (C=0), 1598, 1568, 1512, 1446, 1333,
1306, 1288, 1220, 1208, 1178, 1033, 1016, 988,
817, 774, 687;'H NMR (300 MHz, CDCl;, Me,Si):
7.00-8.00(m, 11 H), 4.12 (s, 3 H).

3h mp 73-74 C(74-76 C) ;1R (vpu/em™)
1665vs (C=0), 1600, 1571, 1520, 1451, 1382,
1333, 1304, 1294, 1218, 1182, 1174, 1035, 989,
820, 774, 672, 598;'H NMR (300 MHz, CDCl;,
Me,Si):6.80-8.10 (m, 10 H), 6.01 (s, 2 H).

3i mp 157-159 C;IR(v/em™) : 1671vs(C=0),
1609, 1512vs, 1342vs (NO,), 1320, 1218, 1107,
1021, 993, 849, 796, 751, 616;'H NMR (400 MHz,
CDCl;, Me,Si):8.79(d, J=4.7 Hz, 1 H), 8.47 (d,
J=16.0 Hz, 1 H), 8.29(d, J=8.8 Hz, 2 H), 8.23
(d, J=80Hz, 1 H), 796(id, J=7.7, 1.7 Hz, 1 H),
794(d, J=160Hz, 1 H), 7.89(d, /=88 Hz, 2 H),
7.57(ddd, J=7.5, 48, 1.1 Hz, 1 H); "“C NMR
(100 MHz, CDCl;, Me,Si):188.85, 153.54, 148.90,
148.59, 141.32, 141.01, 137.30, 129.26(2 C),
127.35, 124.84, 124.13(2 C), 123.14.

3j mp 182-183 C;IR (v, /em™) : 1674vs(C=0),
1616, 1584, 1535vs, 1342vs (NO,), 1220, 1086,
1046, 1031, 997, 791, 746, 734, 657;'H NMR
(400 MHz, CDCl;, Me,Si):d 8.78(ddd, J = 4.7,
1.7, 09 Hz, 1 H), 8.59(id, J=1.8, 04 Hz, 1 H),
8.44(d, J=16.1 Hz, 1 H), 8.26(ddd, J = 8.2,
22, 1.0 Hz, 1 H), 821(dt, /=79, 1.1 Hz, 1 H),
8.01(dt, J=8.4, 1.0 Hz, 1 H), 7.94(d, J = 16.1
Hz, 1 H), 791(d, J=7.7, 1.7 Hz, 1 H), 7.62
(t, J=80Hz, 1 H), 7.54(ddd, J=7.6, 47, 1.3 Hz,
1 H);"C NMR (100 MHz, CDCl;, Me,Si):d 189.10,
153.80, 149.09, 148.87, 141.50, 137.24, 137.09,
134.50, 129.99, 127.36, 124.72, 123.89, 123.13,
122.95.

3k mp 129-132 C;IR (v, /em™):2223s(CN),
1674vs (C=0), 1608, 1582, 1412, 1334, 1318,
1217, 1026, 993, 835, 792, 745, 666;'H NMR
(400 MHz, CDCl;, Me,Si):d 8.75(ddd, J = 4.7,

1.7, 0.9 Hz, 1 H), 8.39(d, J=16.1 Hz, 1 H),
8.20(dt, J=7.8, 1.1 Hz, 1 H), 7.90(«d, J = 7.7,
1.7 Hz, 1 H), 7.88(d, J = 16.1 Hz, 1 H), 7.81
(dd, J=6.6, 1.8 Hz, 2 H), 7.71(dd, J = 6.6, 1.8
Hz, 2 H), 7.52 (ddd, J = 7.6, 4.8, 1.2 Hz, 1 H);
5C NMR (100 MHz, CDCly, MeSi):d 189.04,
153.72, 148.98, 141.84, 139.52, 137.18, 132.61
(2C), 12902(2 C), 127.28, 12420, 123.07, 118.48,
113.46.

31 mp 154-155 C;IR (v,u/em™) : 1675vs(C=0)
1613, 1581, 1567, 1477, 1387, 1329, 1218, 1139,
1031, 996, 788, 744, 683;'H NMR (400 MHz, CDCl,,
Me.Si): 8.76(ddd, J = 4.8, 1.5, 0.9 Hz, 1 H),
829(d, J=16.1 Hz, 1 H), 8.19(d, /=79 Hz, 1 H),
7.89(td, J=7.7, 1.7 Hz, 1 H), 7.81(d, J= 1.9 Hz,
1H), 7.80(d, J=16.1 Hz, 1 H), 748-7.56(m, 3 H);
C NMR (100 MHz, CDClLy, MeSi):d 189.12,
153.94, 149.01, 141.80, 137.19, 135.35, 134.45,
133.33, 130.95, 130.19, 127.89, 127.22, 123.09,
122.62.

3m mp 102-103 °C;IR (vu/em™) :3061, 1673vs
(C=0), 1608, 1580, 1567, 1493, 1333, 1217,
1090, 1027, 827, 791;'H NMR (400 MHz, CDCL,,
MeSi):8.75(ddd, J=4.7, 1.7, 0.9 Hz, 1 H), 8.28
(d, J=160Hz, 1 H), 819(dt, J=79, 1.0 Hz, 1 H),
789(td, J=7.7, 1.7 Hz, 1 H), 7.88(d, J = 16.0 Hz,
1 H), 7.65(d, J=88 Hz, 2 H), 7.49 (ddd, J=17,
7, 4.6, 1.2 Hz, 1 H), 7.39(d, J = 8.8 Hz, 2 H);
3C NMR (100 MHz, CDCly, Me,Si):189.38, 154.19,
148.97, 143.27, 137.15, 136.53, 133.79, 130.04,
129.28, 127.08, 123.5, 121.49.

3n mp 155-156 ;IR (v,u/em™) : 1663vs(C=0),,
1595, 1580, 1370, 1322, 1262, 1248, 1031, 989,
934, 854, 787, 741;'H NMR (400 MHz, CDCl;,
MeSi):d 8.74(ddd, J = 4.8, 1.8, 0.9 Hz, 1 H),
8.19(dt, J =79, 1.0 Hz, 1 H), 8.14(d, J = 15.9
Hz, 1 H), 7.87(td, J=7.8, 1.8 Hz, 1 H), 7.86
(d, J=159 Hz, 1 H), 7.48(ddd, J = 7.5, 4.8,
1.3 Hz, 1 H), 7.28(d, J= 1.7 Hz, 1 H), 7.19
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(dd, J=81, 14Hz, 1 H), 684 (d, J=80Hz, 1 H),
6.03(s, 2 H);"”C NMR (100 MHz, CDCl;, Me,Si):d
189.41, 154.49, 150.06, 148.90, 148.47, 144.73,
137.06, 129.85, 126.84, 125.70, 122.94, 119.08,
108.67, 107.19, 101.68
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