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Summary: Comparison of the photoelectron (PE) spectra of tetravinyl-

methane (1) and trans, trans, trans-1,2,3,4-tetravinylcyclobutane (2)
indicates that through-bond interaction in 2 is comparable in magni-

tude to the through-space spiro interaction in 1. A similar result is
obtained by comparison of the UV absorption spectra of 9,9'-spirobi-

fluorene (3) and 8b,8c,16b,16c -tetrahydrocyclobutal1,3-1:2,4-1'1di-

phenanthrene (4).

On the basis of model calculations we have previously postulated1) that the
through-bond interaction between two 7 systems linked via a cyclobutane ring

as in system B should be similar in magnitude to the spiro interaction in the

A B

corresponding system A. Simple model systems to test this hypothesis are tetra-—

2) and the tetravinylcyclobutane ;3), as well as spirobifluo-

4 .
rene (3) ) and the phenanthrene dimer éS). In this communication we discuss

vinylmethane (1)

the PE data for ] and 2 and the UV absorption data for 3 and 4.
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The positions of the lowest PE bands of 1 and 2 are indicated in Fig.

1. The orbital assignment is based on the results of MO calculationss). The
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Fig. 1 Correlation between the first bands in the PE spectra of 1l and 2.

energy difference between the a, and b1 levels for 2 is similar in magnitude

(but different in sign) to the splitting of the corresponding levels for 1,

1)

in agreement with our general predictions ’.

9)

Comparison of the PE data for 3 and 4 is complicated by the poor spectral

resolution in the case of 411). However, the similarity of the near-UV absorp-
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tion spectra of these compounds is consistent with the assumption that long-
range conjugative effects (i.e., spiro interaction in 3, through-bond inter-
action in 4) play a similar role in both cases. Wavenumber, polarization and

10,11)

s 11
relative intensity of the first five singlet transitions for 3 and 4 )

in stretched polyethylene at 77 K is indicated in Fig. 2. According to the re-
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Fig. 2 Correlation between the first bands in the electronic absorption
spectra of 3 and 4. Broken (solid)} bars indicate polarization direc-

tion perpendicular (parallel) to the long-axis of the molecule.

sults of simple model calculations, the fourth transition D which has no ob-

vious counterpart in the spectrum of biphenyl or fluorene can be assigned to a

state with large charge resonance character11)

10))-

(this result is in contrast to
the interpretation of Sagiv et al. The considerable intensity of the ob-
served D band (£ ™~ 0.5) can be explained in part by long-range conjugative

effects and configuration interaction11).
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