.:‘I
. E

("'/

s

" Supporting Information

Direct Observation of Disrotatory Rin‘g-Openihg in Photoexcited
Cyclobutene Using Ab Initio Molecular Dynamics

M. Ben-Nun and Todd J. Martihez

The symmetry coordinates (S1, Sy, . 824) were. ohosen as in Table VII of Ref. ', ‘

using the appropriate B matrix’ proj jected onto the ground state normal modes. The latter

were calculated usmg the J aguar program for a GVB(2/4) wavefunction® with the same

basis set used in the AIMS dynamlcs The results of this analy51s are summarlzed in the

accompanying table. The disrotatory motion is glven by the sum of the Sis and Sis

symmetry coordmates and the wag motion is given by the difference of these twov

coordinates. The dlsrotatory component of the 1075cm™ normal mode (vis) is O. 275
whereas that of the 848cm’’ (v16) 1s 0.590. The wag components of vis and v are -0.635
and 0.18, respectively. Both modes have non- -negligible disrotatory character, implying
that analysis of the intensities of overtones in-both modes is required for a quantitative
statement about the extent of disrotatory motion during the resonance Raman experiment.
If a conclusion about disrotatory motion is to be drawn from the observation of intensity

in only one of these overtones it is the 848cm’™ mode that must be detected. The ﬁrst

overtone of the 848cm™ mode is masked by butadlene photoproduct scattermg and a.

resonance Raman experiment which avoids detection of this photoproduct is not feasible.
Therefore, different experiments will be required to venfy the predicted early onset of

disrotatory motion in cyclobutene nng—opemng.
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Vlbratlonal assngnments and results of symmetry

adapted mternal coordmates analysis

Symmetry Mode Computed Experimental Description: symmetry
Frequency Frequency | adapted 1nterna1 coordinates -
A 1 30857 | 0.99S,
2 2909.5 | 10.998s |
3 1509.8 1570 | -0.74S,, -0.46S, 0.42S;
4 14687 1449 | 0.35S,, -0.22Ss, -0.90S;
5 1191.5 1185 | 0218, 0.965;
6 10869 | 1113 |.0.508,,043S,, 07386
7 9506 | . 983 08681,04586
8 - 750.1 875 0.97S;
A 9 29496 | 1 0.99Ss
10 11285 | 1145 . |0.34S4,0.93S
11 10004 |- 1015 | 0.88S10,-0.3551, -0.30S13
12 8313 906  [-0998,
13 2987 | 328 0.31S10, 0.95S13
B, 14 2063.6 | 0,998 14"
15 11070.8 1075 | -0.36S1s, 0.918 )6, 0.20S17
16 808.6 848 0.77S1s, 0.41S 4, -0.48S 7
17 6117 635 - |-0.52S:s5 -0.855;7
B, 18 3055.1 0.99S1s |
19 2901.8. - 10,9985
20 1458.9 1432 0978y
21 1292.8 1296 - | 0.39S;s, -0.85S1, -0.33S23
22 12440 | 1214 | -0.39Sy,0.9255
23 8633 888 | -0.89Sig, -0.32S51,-0.2285,
24 842.5 850 10958 .

t Scaled by 0.9




