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POLYSPIRO DISILACYCLOHEXADIENES

A NOVEL SERIES OF COMPOUNDS SHOWING SPIROCONJ UGATIONl
Hideki Sakurai, Takeshi Koyama, Mitsuo Kira, Akira Hosomi and Yasuhiro Nakadaira
Department of Chemistry, Faculty of Science, Tohoku University, Sendai 980 Japan

Summary: Three novel unsaturated spirocompounds with silicon as spiro atom(s)
have been prepared. These constitute the first series of "polyspirene” and
show interesting spectral properties.

A number of spiroconjugated compounds has been prepared since the idea of
spiroconjugation was introduced.”’ However, there has been no series of com-
pounds corresponding to "polyspirene". We now report the first series of com-
pounds in which polyspiroconjugation may be expected. Unsaturated spiro-
compounds with silicon as spiro atoms are of special interest, since the inclu-

sion of 3d orbitals can cause a considerable increase of the spiro LUMO split-
. 4
ting.
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The synthetic route to these compounds is depicted in Scheme 1. The key
intermediate, bis(2-lithioethenyl)dimethylsilane Qg), was prepared by the Sn/Li
transmetallation reaction from 3,3-dimethyl-6,6~dibutyl-3-sila-6-stanna-1,4~
cyclohexadiene (2).5 The reaction of 6 with tetrachlorosilane and 3,3,6,6-
tetra-chloro-3,6~disila-1,4-hexadiene QZ)G gave g’andlg, respectively. The re-
action of g with dichlorodiethoxysilane gave 8, the precursor of 3,3-dimethyl-
6,6-diethynyl-3,6-disilacyclohexadiene ga).7'8 Hydrostannylation of 9 with
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Scheme 1
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dibutylstannane catalyzed by 2,2'-dicyano-2,2'-azopropane (AIBN) gave a spiro-

reaction with tetrachlorosilane. All new compounds gave satisfactory elemental

which was converted to 4 by transmetallation followed by the

analyses and/or high resolution mass spectra. Some representative physical
data of 2, 3 and 4 are summarized in Table 1.

The most interesting and striking fact found in the series of compounds is
red shift in the uv spectra from 2 to 3 and from 3 to 4. Since the parent com-
pound 1 shows only end absorption at 190 nm (e = 7,000), this fact indicates
that silicon atoms can relay spiroconjugation effectively.

Both monospiro and dispiro compounds Qa and 3) gave anion radicals on con-
tact with potassium metal in dimethoxyethane (DME) at -90°. The experimental
spectrum of 2? was satisfactorily computer-simulated with two hfcc values,
1.68G (4H) and 1.40G (4H), indicating delocalization of the spin into two rings.
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Table 1 Properties of New Compounds
Compound mp? 1y nMrP 13cnmr® 29 nmrd uv (e)®
(°C) (6 ppm) (6 ppm) (8 ppm) (nm)
2 77 - 78 0.21 (s, SiCH4) - 1.44 ~57.67 197 (44,000)
6.79 (d, J=20.1 Hz) 146.41
6.90 (d, J=20.1 Hz) 152.03
3 164.5-165.5 0.20 (s, SiCH3) - 1.40 -57.50 213 (64,000)
6.79 (4, J=18.9 Hz) 146.50 -26.60
6.87 (s) 148.99
7.01 (4, J=18.9 Hz) 152.62
4 195 - 196 0.16 (s, SiCH3) -1.37 -58.2 216 (72,000)
7.00 (brs, 4H) 146.94 -57.9
7.03 (brs, 4H) 149.22 -27.5
7.06 (brs, 8H) 149.94
152.94

3 Uncorrected. b In CCl4 with CH2C12 (6=5.43 ppm) as a standard.

€ 1n CDCl,, §(CDCLl,4)=76.96 ppm. d In CDCl,. Chemical shirts are

relative to Me4si. € In n-hexane.

No significant temperature effect was observed. In strong contrast, however,
Gerson et al. have reported that esr spectra of spiro[5.5]undeca-1,4,6,9-
tetraene-3,8-dione indicate an essential localization of the spin population on
one dienone moiety.10
A broad quintet with hfcc of 2.90G was obtained for 3?, apparently indicat-
ing that the spin resided mostly in the central ring. However, since the anion
radical of 1 in the same condition revealed a larger hfecc (3.17G) for vinyl
protons,ll the spin also delocalized into outer rings of 3 in some extent.

Further studies are in progress on this new interesting system.
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