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Below we offer evidence based on photoelectron(pe)spectros that bicycle 

E.2.3 nona-2,4,7-trien-g-one 2'3 (3) is not a bicycloconjugated (bicyclo- 

4 
conjugation = interaction between all formally isolatednsegments) molecule. - 

Instead of bicycloconjugation, however, we have been able to 'detect a novel type 

of strong nonbonded interaction between the oxygen lone pair MO and the highest 

occupied MO of the butadiene moiety, in this system. 

h 

Figure 1 shows the pe spectra of 1, 2, and 2 

with interpretation. The bandsin the spectra 

of 1 and 2 were assigned by direct comparison 

1 2 3 
with the spectra of 1, 4 

5 
and S 

6 
in conjunc- 

tion with quantum chemical calculations 
7-10 . 

The details are given in ref. 10. 

4 5 
Three sorts of interaction between the for- 

mally isolated ethylene, butadiene, and car- 

bony1 segments in 2 may be considered: (1) the 

6v 7 8 mutual inductive interaction, (2) the conju- 

gative interaction between the symmetric XMOs, n2 s and the carbo- 
, 

=, n, sll, 
, 

nylnM0 (i.e. bicycloconjugation), and (3) between the antisymmetric na 
11 

and 

n4,a11 MOs (i.e. nonbonded n/ftinteraction). We now discuss these possible 

interactions by means of the correlation diagram 
12 

of Figure 2. 
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Figure 1 

Photoelectron spectra 
14 

of molecules 1 to 2 with 

interpretation. 
10 

The 

numbers associated with 

each band are vertical 

ionization potentials(eV). 

IP(eV) - 

Since K2,s _ in 2 and in 3 lie at the same energy it must be concluded that in 3, - 

there is neither homoconjunative interaction between n and 7r. 
2,s - 4,s 

nor bicyclo- 

conjugation. From previous experience with 2, 1, and 8 we know that the inductive _ 

influence of the nitrogen bridge on TX2 s, n4 a and n4 s is nearly the same '. 
, , , 

As seen from Figure 2, the same appears to be true in 2 since the inductive sta- 

. . . 
bilizations of n2,s and 9X4 s due to the carbonyl group have nearly identical 

I 

values (white arrows). Therefore, if the well-founded assumption is made that the 

inductive stabilization of n 4 a in 2 is again 20.5 eV (white arrow) then x4 a 
, I 

must have been simultaneously destabilized by zO.5 eV (black arrow), through 

nonbonded interaction with n a. In full accord with this result is the low energy 

of n 
a 

in 3, which is partly due to inductive lowering (ZO.40 eV, white arrow) 

caused by the ethylene and butadiene units 4 
and partly to nonbonded conjugative 

lowering (SO.5 eV, black arrow). 

In order to support the novel type of interaction in 2 theoretically we used a 

method l3 which permits one to interrupt the conjugation of a selected pertion 

of molecule with the rest of the system in conjunction with the MIND0/2 method. 

The results are shown in Figure 3. Obviously, there is no trace of bicyclocon- 

jugation in 3, but instead nonbonded n,/n 4 a conjugative interaction (calcu- I 
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Figure 3 

HIND0/2 ' calculations on 2 at three 

stages of conjugative interruption. 

Figure 2 

Correlation diagram for key ocoupied 

MOs of 1, 2, and 5. The white and 

black arrows represent the inductive 

and conjugative effects (eV), res- 

pectively. The numbers shown at the 

levels are vertical ionization poten- 

tials (eV). 

lated energy lowering of na I 0.56 eV in excellent agreement with the pe value 

13.5 eV). The greater calculated rise in the n4 a energy reminds us of the 
, 

presence of simultaneous hyperconjugative interaction. 
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