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Abstract

Irradiation of trans-methyl cinnamate in dry CHsCN solvent under argon in a Pyrex reactor with a high-pressure mercury lamp
resulted in the formation of a photostationary state consisting of 49% cis- and 51% trans-isomer. In the presence of Sc(OTf);
(molar ratio of Sc(OTf); / trans-methyl cinnamate = 2.0), a photostationary state mixture of 88% cis- and 12% trans-isomer was
obtained under the same irradiation condition. After this photoisomerization, Sc(OTf); could be recovered quantitatively and
reused with no loss of activity. In the use of other rare-earth metal triflates, Yb(OTf); and Y (OTf)s, the conversion of the
photoisomerization of trans-methyl cinnamate to cis-isomer increased dightly. The irradiation of trans-ethyl cinnamate and
trans-benzyl cinnamate in the presence of Sc(OTf); (molar ratio of Sc(OTf); / trans-cinnamate = 2.0) afforded cis-ethyl
cinnamate (88%) and cis-benzyl cinnamate (83%), respectively. Even in commercial CH3CN solvent without any treatment
under the atmosphere, the irradiation of these trans-cinnamates in the presence of Sc(OTf); resulted in the optimum conversion to
the corresponding cis-isomers.
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Table1. Photoisomerization of trans-methyl cinnamate®

Irradiation

b)

Entry Lewis acids time/ h cis/ mol%
1 none 2 49
2 none 2 549
3 Sg(OTf)z 0.259 2 68
4  S¢(OTf)3 05 2 81
5  S¢(OTf)3 05 2 759
6  Sc(OTf)z 0.75 2 81
7 Sc(0Tf)3, 1.0 1 82
8  S(OTf)3 1.0 1 80%
9 Sc(OTf)3, 2.0 1 838

10  Sc(OTf)z 2.0 1 819
11 Sc(OTf)z 3.0 1 86
12 Sc(OTf)3, 2.0 1 889
13 S(OTf)3,20 1 gsf
14 Yb(OTf)z 2.0 3 68
15 Yb(OTf)s, 2.0 3 699
16 Y (OTf)3, 2.0 2 71
17 Y(OTf)3,20 2 719

a) Unless otherwise noted, dry CH3CN solution (10 mL) of
ester (0.1mmol) and rare earth metal triflates was irradiated
under argon at room temperature in a Pyrex test tube with a
high-pressure mercury lamp. b) Determined by GC andysis.
¢) In aquartz test tube. d) Equivalents of rare earth metal

triflate.

€) In commercial CH3CN solvent without any

treatment under the atmosphere.  f) Using reused Sc(OTf)s.
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Table2. Photoisomerization of trans-cinnamate®
R Irradiation ; orb)
Lewisacids time/ h cis/ mol%
Q,
OCHs;
none 2 49
none 2 549
SH(OTf)3, 2.09 1 88
S¢(OTf)g, 2.0 1 819
Sc(OTf)3, 2.0 1 8g®
Q,
OC,H5
none 2 49
none 2 539
Sc(OTf)3, 1.0 2 81
Sc(OTf)3, 2.0 2 88
Sc(0Tf)3, 2.0 2 879
Sc(OTf)3, 2.0 2 gg®
Sc(OTf)3, 3.0 2 76
OCH,Ph
none 2 50
none 2 539
Sc(OTf)3, 1.0 2 75
Sc(OTf)3, 2.0 2 83
Sc(0Tf)3, 2.0 2 799
S¢(0Tf)3, 2.0 2 839
Sc(OTf)3, 3.0 2 80

a) Unless otherwise noted, dry CH3CN solution (10 mL) of
ester (0.1mmol) and Sc(OTf); was irradiated at room
temperature in a Pyrex test tube with a high-pressure mercury
lamp. b) Determined by GC analysis. c) Inaquartz test tube.

d) Equivaents of Sc(OTf)3. €) In commercia CH3CN
solvent without any treatment under the atmosphere.
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