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Table 1 Photochemical reaction for polymorphic
crystals of cinnamic acid derivatives obtained from
different crystallizations

Substivert _ Crystalizaton  Products _Reaction time mp Yield
min T %
1a fom EOH soln  h-t(2a) 480 279.0-281.0 439
by sublmation  h-h(3a) 480 200.0-2020 79.8
fromH,;O soln  h-h(3a) 480 200.0-202.0 50.4
1h fom BtOH soln ~ h-t(2h) 480 283.0-287.0 89
by sublimation - 480 - -
from H,O soln - 480 - -
1t fomEtOH soln  h-t2t) 480 249.5-253.5 88.9
by sublmation  h-h(3t) 480 180.0-184.0 96.0
fomH,O soln  h-h(3D) 480 180.0-184.0 952
1c fomEtOHson  h-h(3¢) 1200 174.2-175.5 39.0
by mekt ht(2c) 480 271.0-2750 265
by sublmation  h-t(2¢) 480 271.0-275.0 492
Yield:50. 4%; mp:200.0-202.0°C;
1H NMR (Acetone-d6; 400MHz): & 3.94 (2H, d,
JAB=6. 0Hz, CH), 4.38 (2H, d, JAB=6. OHz, CH),
7.41-7.70 (10H, m, Ar-H), 10.79 (2H, br,
COOH)
3t:3t, 4t-bis (4-Methylthiophenyl)-1r, 2¢c-
cyclobutanedicarboxylic acid
Yield:95.2%; mp:180.0-184.0C;
14 NMR (Acetone—d6; 400MHz): & 2.39 (6H, s,

SCH3), 3.89 (2H, d, JAB=6.2Hz, CH), 4.33 (2H,
d, JAB=6.0Hz, CH), 7.05 (8H, s, Ar-H)
2¢c:2c, 4t-bis (4-Benzyloxy) cyclobutane-l1r,
3t-dicarboxylic acid

Yield:9.8%, mp:271.0-275.0°C;

14 NMR (Acetone—d6; 400MHz): & 3.90 (2H,
dd, JAB=10.4Hz, JAB’ =7.3Hz, CH), 4.36 (2H,
dd, JAB=10.4Hz, JAB’ =7.3Hz, CH), 5.11 (4H,

s, CH2), 6.97 (4H, d, J=8.7Hz, Ar-H)
(4H, d, J=9.7Hz, Ar-H), 7.19-7.65 (10H, m,
Ar-H), 10.94 (2H, br, COOH)
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3v:3t, 4t-bis (5-Bromo—2-furanyl)cyclo-
butane-1r, 2c—dicarboxylic acid
Yield:38.9%; mp:127.5-131.5%C;

1H NMR (Acetone—d6; 400MHz): & 3.85(2H, d,
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Table 2 Photochemical reaction polymorphic crystals

obtained from different crystallizations.

Substivent  Crystallization ~ Products _Reaction time mp Yield
min C %
1v from EtOH soln. - 480 -
by sublimation  h-h(3v) 240 127.5-131.5 389
1b' from EtOH soln. - 480 - -
by sublimation ~ h-h(3b") 480 136.5-140.0 61.5
1if from EtOH soln. - 480 - -
by sublimation ~ h-h(3f") 480 127.5-129.5 79.8

JAB=5.9Hz, CH), 4.21(2H, d, JAB=5.9Hz, CH),
6.16(4H, m, Ar-H), 10.9(2H, br, COOH)
3b’ :3t,4t-bis (5-Methyl-2-thienyl)cyclo-
butane-1r, 2c-dicarboxylic acid
Yield:61.5%; mp:136.5-140.0°C;
1H NMR (Acetone—d6; 400MHz): & 2.33 (6H, s,
CH3), 3.76 (2H, d, JAB=6.2Hz, CH), 4.34 (2H,
d, JAB=6.2Hz, CH), 6.53 (2H, m, Ar-H), 6.66
(24, d, J=3.2Hz, Ar-H), 11.26 (2H, br, COOH)
3f’ :3t,4t-Di-3-thienylcyclobutane-1r, 2¢c-
dicarboxylic acid
Yield:79.8%; mp:127.5-129.5°C;
1H NMR (Acetone—d6; 400MHz) : & 3.86 (2H, d,
JAB=6. 1Hz, CH), 4.33 (2H, d, JAB=6. 1Hz, CH),
6.78 (2H, q, Ar-H), 7.00 (2H, m, Ar-H),
7.19-7.20 (2H, m, Ar-H), 10.66 (2H, br,
COOH)
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Table3. Distribution of Photoproducts from 11

1 . . . 0

Substrate Reac.non Distribution(%)
Min 14 15 16 17
14 1440 34 s m —

Table4. Physical Data of Inclusion Compounds

[nclusion Compounc Host (H) Guest (G) Crystal H:G Solvent mp('C)
18a 7 12a powder 1:1 etherhexane:THF = 1:1:1 180-200
18b 7 12b powder  1:1 etherhexane:THF = 1:1:1 110-220
18¢ 7 12¢ powder  1:1 etherhexane:THF = 1:1:1 241-291
18d 7 14 powder  1:1 etherhexane:THF = 1:1:1 240-290
18e 7 13 powder  1:1 etherhexane:THF = 1:1:1 283-291
19a 11 12a powder 1:1 ether:hexane = 1:1 130-170
19b 11 12b powder 11 etherhexane = 1:1 130-140
19¢ 11 12¢ powder 11 ether:hexane = 1:1 134-151
19d 11 14 needle 1:1 ether:hexane = 1:1 95-160
19e 11 13 powder 1:1 ether 134-136

Table5. Distribution of Photoproducts from 18d and 19d

Reaction Distribution(%)
Substrate ——yp ] 14 15 16
18d 1440 72 — —
19d 1440 30 70 —
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