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Recently several authors’ ‘2’3 reported their results from the photolysis of 

1,2-dihydronaphtalene (I). They proposed that (I), on absorption in its aromatic 

absorption band, undergoes a photochemical ring opening to the vinyl-o-quinodimethane (II) 

which isomeriset to (III) and finally photocyolises to the benzobicyclohexene (IV) 

(see Fig. 1). In order to understand the mechanism of photochemical breaking of C, - C2 

sigma bond on*-TC*excitation, a theoretical knowledge of the electronic structure of 

1,2-dihydronaphtalene in its ground and excited states appears of considerable interest. 

A convenient method for such a study was the all - valence - electrons CNW CI procedure 

with the parametrization of Del Bene and JaffG4 which proved very successful for the 

prediction of excited states of organic molecules. Since the geometry of 1,2-dfhydro- 

naphtalene is not known, we postulated for the sake of simplicity an ideal naphtalene - 

like one in which the molecule is planar and both rings are regular hexagons with 1.4 i 

bonds and 120 o angles (see Fig. 2). We do believe that this approximation does not 

influence significantly the main features of the computed electronic spectrum and structure. 

A configuration interaction calculation was done over the 30 lowest monoexcited 

transitions. 
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Fig. 1. Photoisomerisation process 
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Fig. 2. Co-ordinate axea and numbering scheme 

Table 1. Electronic transition energies (ev) 

oat. atrengtha polaritation trpe 

0.15 

0.001 

0.11 

0.49 

0.0 

0.19 

triplet 

energiea 

2.15 

3.52 

3.75 

3.08 

4.30 

5.85 

The computed singlet and triplet states are listed in Table 1. We may notice 

that the four lowest singlet transitions are ofn -rli*character and that the firat 

o--x* transition appears only at 6.11 ev. It is also apparent that four triplet statea 

lia under the first excited singlet state, which may allow multiple poasibilitiea of 

interayatem crossing. 

The atomic charge densities in the ground and first excited singlet and triplet 

states are presented in Table 2. The corresponding-rc bond orders are listed in Table 3. 

Inspection of these reaulta ahowo a transfer of 0.085 -X electron from the atoms foming 

the - CH2- CH2- group to the raat of the molecule aa a result of Se+ S, excitation. 

Having lost this quantity of x alectrona, these atoms subsequently attract dome of the 

Q bonding electrons, thus weakening the a- bond joining them : - H2C _ctCH2- . 
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At the same time the strong variation of the -IC bond orders of bonds C3- C4 and 

C4- C9 corresponda respectively to a marked lengthening and shortening of these bonds 

changing from strongly localized bonds to aromatic like ones. All these electronic and 

geometrical modifications strongly perturb the weakest bond in the molecule, i.e. the 

C,- C2 bond which can therefore more easily be broken than in the ground state. 
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