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The Stereosel ective Synthesis of (E)-Cinnamates
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Abstract Heck arylation of arenediazonium tetrafluoroborates with acrylic acid in methanol or
ethanol proceeded smoothly in the presence of a catalytic amount of Pd(OAc), to afford corresponding (E)-
methyl cinnamates or (E)-ethyl cinnamates in good yields. The advantages of the described method are
readily available starting materials, mild reaction conditions, good yields and high stereoselectivity. It
provides a practical procedure for stereosel ective synthesis of (E)-cinnamates.
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Tab.l Effectsof palladium catalysts and reaction temperatures on tandem Heck-esterification reaction
1 Pd(PPhy), CH.OH 60 = (E)-CeH;CH=CHCO,CH, 0//‘J
2 Pd(PPh,),Cl, CH.OH 60 (E)-CeHsCH=CHCO,CH, 0
3 Pd(OAc), CH.OH 60 (E)-CeHsCHHCO,CH; 83
4 Pd(OAc), C,HsOH 60 (E)-CeHsCH=CHCO,C,Hs 76
5 Pd(OAc), CH.OH 30 (E)-CeHsCH=CHCO,CH, 0
6 Pd(OAc), C,HsOH 80 (E)-CeHsCH=CHCO,C,Hs 54
7 PdCl, CH.OH 60 (E)-CeHsCH=CHCO,CH, 0
2(mol)%; PhN,BF,1mmol; 1.5mmol ; 5mL; 10h
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Tab.2 Thetandem Heck-esterification reaction of arenediazoniumt etrafluoroborates with acrylic acid in methanol or ethanol
ArN,BF, ( )I°C 1%
1 CeHsN,BF, CH.OH (E)-CeHsCH=CHCO,CH4(A) 83
2 CeHsN,BF, C,HsOH (E)-C¢HsCH=CHCO,C,H4(B) 76
3 4-CICH,N,BF, CH,OH (E)-4-CICH,CH=CHCO,CH,(C) 73~74(72~731) 89
4 4-CICH,N,BF, C,HsOH (E)-4-CICH,CH=CHCO,C,H¢(D) 86
5 4-BrCsH,N,BF, CH,OH (E)-4-BrC¢H,CH=CHCO,CH,(E) 78~79(801Y) 71
6 4-BrC4H,N,BF, C,HsOH (E)-4-BrCgH,CH=CHCO,C,Hs(F) 70
7 4-CH,C¢H,N,BF, CH,OH (E)-4-CH,C,H,CH=CHCO,CH,(G) 57~58(57~581*") 85
8 4-CH,C4H,N,BF, C,H:OH (E)-4-CHyCeH,CH=CHCO,C,Hs(H) 73
9 4-O,NC4H,N,BF, CH,OH (E)-4-O,NC¢H,CH=CHCO,CHy(I) 159~160(161"%) 81
10 4-O,NCH,N,BF, C,HsOH (E)-4-O,NC¢H,CH=CHCO,C,Hs(J) 139~140(141~1421% 72
1 3-O,NCH,N,BF, CH,OH (E)-3-O,NC¢H,CH=CHCO,CH,(K) 123~124(1271%) 73
12 3-O,NCH,N,BF, C,HsOH (E)-3-O,NC¢H,CH=CHCO,C,Hs(L) 78~79(78~7912) 70
ImmolArN,BF,; 1.5mmol , 0.02mmol Pd(OAc), 5mL 60°C 10h
3 IR  *HNMR
Tab.3 IR and *H NMR spectra data of compounds prepared
u/em* d
A 3060,2960,1710,1630,1170,825 3.64(s, 3H), 6.15(d, 1H, J=15.0Hz), 7.02~7.51(m, 6H)
B 3060,2958,1710,1630,1175,825 1.28(t,3H),4.09(q,2H),6.13(d,1H,J=15.0Hz),6.95~7.58(m,6H)
C 3060,2960,1710,1635,1165,850 3.65(s,3H),6.17(d,1H,J=15.0Hz),7.12~7.64(m,5H)
D 3060,2965,1710,1630,1170,830 1.28(t,3H),4.10(q,2H),6.15(d,1H,J=15.0Hz),7.01~7.60(m,5H)
E 3060,2960,1710,1630,1170,830 3.63(s,3H),6.14(d,1H,J=15.0Hz),7.04~7.56(m,5H)
F 3060,2960,1710,1630,1180,835 1.27(t,3H),4.09(q,2H),6.14(d,1H,J=15.0Hz),6.98~7.60(m,5H)
G 3060,2965,1710,1630,1180,830 2.34(s,3H),3.62(s,3H),6.13(d,1H,J=15.0Hz),7.01~7.57(m,5H)
H 3060,2958,1710,1630,1175,835 2.33(s,3H),1.28(t,3H),4.08(q,2H),6.14(d,1H,J=15.0Hz),7.02~7.61(m,5H)
I 3070,2970,1715,1640,1515,840 3.66(s,3H),6.26(d,1H,J=15.0H,),7.54~7.90(m,3H),8.10~8.42(m,2H)
J 3070,2965,1715,1640,1515,850 1.32(t,3H),4.20(q,2H),6.28(d,1H,J=15.0Hz),7.56~7.93(m,3H),8.11~8.47(m,2H)
K 3070,2965,1710,1635,1510,780 3.65(s,3H),6.17(d,1H,J=15.0Hz),7.43~8.38(m,5H)
L 3070,2965,1713,1635,1510,785 1.30(t,3H),4.18(q,2H),6.19(d,1H,J=15.0Hz),7.45~8.39(m,5H)
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