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Table 1 Data of the Reaction in Different Solvents

woA 7%/ %
DMF 51.8
CHCl; 315
THF 375
CH;CN 324
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Table 2 Data of the Reaction in the Presence of
Different Catalysts
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Table 3  Synthesis of Ethyl S-fluoro-a,f-unsaturated Esters

g R R’ I 18] /b T3/ % ZIE
la 4-NO,CgH, H 4 75.6 68 : 32
1b 4-CICH, H 4 723 66 : 34
Ic 4-OHC4H, H 5 64.0 65 : 35
1d 4-(CH3),NC¢H, H 5 42.0 91:9
le 4-CH;CeH, H 5 62.5 71:29
If 2-CH;0C¢H, H 4 66.5 69 : 31
lg CeH; H 4 52.1 85: 15
1h C¢HsCH=CH H 5 53.0 68 : 32
li CoHys H 5 — —
1j CeH; CH; 5 — —
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3.2 BURRIE
la: Ethyl 2-fluoro-3-(4-nitrophenyl) propenoate

Yield: 75.6%; Z/E =68:32. R (KBr) (cm™): 2992, 1726, 1659, 1596, 1516, 1343, 1281,
1099, 1019, 902, 856, 762, 690. 'H NMR (CDCI/TMS): 61.26 (E) + 1.40 (Z) (t, 3H, J =7.1Hz);
426 (E)+4.39 (2)(g> 2H, J=7.1Hz); 6.92 (E)+6.98 (2)[d, 1H, J=21Hz (E), 34Hz (2)]; 7.61 (E)+
7.80 (Z) (d, 2H, J=28.8Hz); 8.22 (E)+8.27 (Z)(d, 2H, J=8.8Hz). MS: m/z (%) 239(M", 100),
211(52), 194(27), 181(29), 161(26), 148(38), 120(31), 109(25), 101(34). Anal. Calcd. for C;;H;(FNOy,:
C, 55.23; H, 4.21. Found C, 55.11; H, 4.28.
1b: Ethyl 2-fluoro-3-(4-chlorophenyl) propenoate

Yield: 72.3%; Z/E = 66:34. IR (neat) (cm™): 2982, 1730, 1658, 1592, 1486, 1371, 1225,
1103, 1017, 887, 825, 537. 'HNMR (CDCL/TMS): 61.26 (E) + 1.38 (Z) (t, 3H, J=7.1Hz);
4.25 (E) +4.35(2) (qs 2 H, J=7.1Hz); 6.85 (E) + 6.88 (Z) [d, 1H, J=22Hz (E), 35Hz (2)]; 7.38-7.43
(m, 4H). MS: m/z (%) 230(IM+2]", 35), 228(M*, 100), 200(43), 183(65), 152(35), 136(41),
125(73), 120(76), 99(33), 77(46), 57(43). Anal. Calcd. for C;;H,oCIFO,: C, 57.78; H, 4.41. Found
C, 57.65; H, 4.4e6.
lc: Ethyl 2-fluoro-3-(4-hydroxyphenyl) propenoate

Yield: 64%; Z/E =65:35. IR (KBr) (cm™): 2984, 1700, 1657, 1602, 1515, 1441, 1375,



20 B K FFHR - A ARFFRR (2009) % 30 A% 1 HA

1277, 1211, 1018, 903, 835, 761, 511. 'HNMR (CDCIy/TMS): d1.30 (E) + 1.39 (Z) (t, 3H,
J=7.1Hz); 429 (E)+4.36 (2)(q» 2H, J=7.1Hz); 6.81 (E)+6.87 (2) [d, IH, J=16Hz (E), 22Hz (2)];
6.83 (E)+7.45(Z) (d,2H, J=8. 6Hz); 6.92 (E) + 7.56 (Z) (d, 2H, J = 8.6Hz); 9.81-9.86 (m, 1 H). MS:
mlz (%) 2100M*, 100), 182(31), 162(36), 145(15), 138(23), 118(33), 109(20), 83(14). Anal. Calcd.
for C;;H;1FO5: C, 62.85; H, 5.27. Found C, 62.63; H, 5.35.
1d: Ethyl 2-fluoro-3-(4-N,N-dimethylaminophenyl) propenoate

Yield: 42%; ZIE=91:9. IR (KBr) (cm™): 2926, 1717, 1653, 1607, 1526, 1369, 1183,
1095, 1020, 688, 508. 'HNMR (CDCI/TMS): 61.29 (E) +1.38 (2) (t, 3H, J=7.1Hz); 2.97 (E) +
3.00 (2) (s, 6H, J = 14Hz); 4.25 (E) + 4.33 (2) (q, 2H, J = 7.1Hz); 6.64 (E) + 6.69 (Z) (d, 2H, J = 8.7Hz);
6.81 (E) +6.86 (Z) (d, 1H, J=37Hz); 7.42 (E) + 7.56 (Z) (d, 2 H, J = 8.7Hz). MS: m/z (%) 237(M",
100), 208(79), 192(13), 165(15). Anal. caled. for C;3H;sFNO,: C, 65.81; H, 6.80. Found C,
65.62; H, 6.89.
le: Ethyl 2-fluoro-3-(4-methylphenyl) propenoate

Yield: 62.5%; Z/E =71:29. IR (neat) (cm™): 2982, 1729, 1659, 1513, 1375, 1283, 1218,
1101, 1021, 896, 811, 576. 'HNMR (CDCIy/TMS): d1.28 (E) + 1.39 (2) (t, 3H, J=7.1Hz);
236 (E)+2.38(2) (s, 3H, J=4.8Hz); 4.27 (E)+4.35(Z2)(q» 2H, J=7.1Hz); 6.85(E)+6.90 (2)
[d, IH, J=23Hz (E), 36Hz (2)]; 7.17 (E)+7.22(Z)(d, 2H, J=8.1Hz); 7.40 (E)+7.55 (Z) (d,
2H, J=8.1Hz). MS: m/z (%) 208(M*, 20), 199(75), 183(73), 152(50), 119(84), 91(30), 77(100),
57(32), 51(60). Anal. Calcd. for Ci,H3FO,: C, 69.22; H, 6.29. Found C, 69.45; H, 6.21.
1f: Ethyl 2-fluoro-3-(2-methoxyphenyl) propenoate

Yield: 66.5%; Z/E = 69:31. IR (neat) (cm™): 2980, 1728, 1658, 1596, 1473, 1251, 1109,
1024, 899, 756. 'HNMR (CDCI/TMS): §1.24 (E) + 1.37 (Z) (t, 3H, J=7.1Hz); 3.81 (E) + 3.85
(2) (s, 3H); 420 (E)+4.34(2)(q>» 2H, J=7.1Hz); 6.86 (E)+6.97 (2)[d, 1, J=21Hz (E), 36Hz
@)]; 719 (E) +7.31(Z) (4H, J=9Hz). MS: miz (%) 224(M*, 100), 193(14), 179(24), 165(93),
149(18), 131(36), 109(30). Anal. calcd. for C;;H;3FO5: C, 64.28; H, 5.84. Found C, 64.15; H,
5.89.
1g: Ethyl 2-fluoro-3-phenylpropenoate

Yield: 52.1%; Z/E = 85:15. IR (neat) (cm™): 2984, 1730, 1658, 1450, 1368, 1281, 1202,
1101, 1019, 768, 693. 'HNMR (CDCIy/TMS): 61.24 (E)+1.39 (Z) (t, 3H, J="7.1Hz); 4.28 (E) +
438 (2)(q» 2H, J=7.1Hz); 6.92 (E)+6.95(Z)[d, 1H, J=22Hz (E), 35Hz (2)]; 7.37-7.43 (m,
5H). MS: m/z (%) 196([M+2]", 100), 194(M*, 57), 178(35), 167(71), 149(54), 105(76), 101(40),
91(95), 77(61), 57(41). Anal. calcd. for C;;H;;FO,: C, 68.03; H, 5.71. Found C, 67.81; H,
5.82.
lh: Ethyl 2-fluoro-3-heliotrophenyl propenoate

Yield: 55.6%; Z/E =67:33. IR (KBr) (cm™): 2985, 1724, 1655, 1493, 1446, 1381, 1334,
1241, 1106, 1037, 933, 888, 811, 621. 'HNMR (CDCL/TMS): d1.31 (E) + 1.38 (2) (t, 3H,
J="7.1Hz); 430 (E) + 4.37 (2) (9> 2 H, J=7.1Hz); 5.99 (E) + 6.02 (Z) (s> 2H); 6.77-6.82 (E) + 6.83-6.
90 (Z2) (m, 2H); 698 (E)+7.09 (2)(d, 1H, J=9Hz); 722 (E)+7.26 (Z) (d, 1H, J=9Hz). MS:
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m/z (%) 238(M*, 100), 209(52), 190(21), 163(15), 146(16), 135(10), 107(29). Anal. Calcd. for
C,H)FO4: C, 60.50; H, 4.65. Found C, 60.27; H, 4.72.
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Synthesis of -Fluoro-a,f-unsaturated Ester

REN Aishan, GAO Wenxia, YU Xiaochun
(College of Chemistry and Materials Engineering, Wenzhou University, Wenzhou, China 325035)

Abstract: f-fluoro-a.f-unsaturated esters were obtained through “one-pot” reaction under solvent-free
conditions. The reactions can undergo smoothly with high yields and easy-handing procedure. The reaction
did not require the use of any volatile organic solvents, which is an economical and environmental friendly
method for the synthesis of f-fluoro-a,f-unsaturated ester.

Key words: S-fluoro-o,f-unsaturated ester; “One-pot” method; Ethyl bromofluoroacetate; Solvent-free
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