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Fig.1 Schematic diagram showing the

numbering of atoms and the geome-
tries of reactant, transition state, re-
action intermediate and product
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Fig.2 Potential energy profiles of
reaction in T1 and S1 states
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Table 1 Geometric parameters of reactants, transition states and products
(bond length in angstrom, angles in degrees)

Singlet Triplet

R TS1 IM TS2 P R TS1 M TS2 P

2-U1 . . . . . . . . . .
C3-Cq 1.457 1.466 1.456 1.901 4.082 1.455 1.466 1460 1796 4.059
04-C3 1.236 1.231 1.343 1.215 1.246 1.236 1.231 1.338 1.216 1.189
05-C3 1.369 1.361 1.241 1.209 1.246 1369 1361 1.240 1.216 1.189
H7-Op 0.967 1.385° 2550 3.750 4.932 0.970 1.375 2.541 3.676 5.007
H,-C, 2444 1315 1.119 1.127 1.123 2.441 1.319 1.119 1.123 1.123
C3-C32-Cy 123.39 107.80 120.25 119.35 117.36 123.24 107.73 120.11 113.48 108.63
C4-C3-Cq 125.81 131.96 115.93 100.57 65.79 125.84 131.98 115.35 105.71 90.25
05-C3-Ca 120.93 109.66 127.98 106.95 64.93 120.94 109.54 127.66 105.68 90.21
H7-C1-Ca 74.26 98.79 112.01 108.87 110.29 74.34 98.58 111.98 110.69 110.68
C4-C3-C3-C; 180.00 180.00 180.00 87.63 87.15 180.00 180.00 180.00 90.03 89.93
05-C3-C3-O4 180.00 180.00 180.00 179.91 165.45 180.00 180.00 180.00 179.71 180.20
H7-C;-C;-Hg 180.00 180.00 180.00 120.22 119.54 180.00 180.00 180.00 120.03 119.98
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AM1 STUDY OF THE PHOTODECARBOXYLATION REACTION OF
ACRYLIC ACID IN THE GAS PHASE

Fang Weihai Fang Decai Liu Ruozhuang*
(Department of chemistry, Beijing Normal University, Beijing 100875)
ABSTRACT

In this parper, the decarboxylation reaction of acrylic acid in the singlet and triplet excited
states were investigated by semi-empirical self-consistent-field molecular orbital method (AM1).
Our results support the mechanism of photolysis proposed th Robert. In combintion with ex-
periment, it can be deduced that the first step of photodecarboxylation reaction is in the singlet
pathway, the second step in triplet pathway. The reactants, transition states, reaction intermedi-
ates and products corresponding to the singlet and triplet pathways were optimized by gradient
techniques. All of the transition states and intermediates were confirmed by full vibrational anal-
ysis.

Keywords: Acrylic acid, Photodecarboxylation reaction, Semi-empirical self-consistent-
field molecular ordital method
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