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FULVALENE TYPE COMPOUNDS CONTAINING 1,3-DITHIEPIN COUNTERPART.
QUALITATIVE EVALUATION OF THE ELECTRON ACCEPTING ABILITY OF

1,3-DITHIEPIN SYSTEM

*
Yoshikazu SUGIHARA, Yoshiko FUJIYAMA, and Ichiro MURATA
Department of Chemistry, Faculty of Science, Osaka University,

Toyonaka, Osaka 560

Some fulvalenoids containing 1,3-dithiepin counterpart (;g),
(;p), and (5¢) have been synthesized through the reaction of 2-tri-
methylsilyl-1,3-dithiepinide ion (6) with di-tert-butyl-cyclo-
propenone, 2,3;6,7-dibenzotrepone, and fluorenone, respectively.
Comparison of the 1H-NMR spectra of these fulvalenes indicated the
electron accepting ability of the 1,3-dithiepin moiety.

Recently the theoreticall) as well as the experimental attentions have been
paid to the elucidation of the aromaticity of the three potentially aromatic

2)

dithiepinyl anions (1), (2), and (3). Recent publications by us and Grohmann
et al.3) indicate that the 1,4-dithiepinyl anion (3) does not seem to exhibit any
aromatic stability associated with cyclic 1071 electron system. However, in sharp
contrast to 3 , the 1,3-dithiepinyl anion (2) has been characterized as a
potentially l0m-heteroaromatic system although the degree of aromaticity seems to

4,5)

be small. In view of these precedents, the fulvalene type compounds (4)
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consisting of a 1,3-dithiepin and a cyclic conjugated counterparts with odd-number
of n are expected to show dipolar character whereas the moleculas(i) having even-

number of n are not. We now wish to present the synthesis and some structural

features of ;g, ;p, and 5¢c.
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The synthesis of the model compounds of 4, such as 3a, 3b, and 5¢, is shown

in the Scheme.
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2-Trimethylsilyl-1,3-dithiepinide ion (Q)' obtained through the sequence of
reactions reported in the 1iterature,4’6) was tregated with di-tert-butylcycloprope-
noneg) at -70°C for 1 h to give 53, pale yellow prisms, mp 120-122°C (from 0o, free
ethanol), UV Amax (CH2C12) 234 nm (log € 4.41), 308 sh (3.85), 354 sh (3.77), in
almost quantitative yield. Quite similarly, 5b, yellow prisms, mp 112-114°C (from

benzene and hexane), 65% yield, UV km (CH2C12) 287 nm (log € 4.56) and long

ax
tailing up to 400 nm, and 5¢, yellow prisms, mp 134-136°C (from benzene and

hexane), 62% yield, UV Xm (CH2C12) 244 nm (log € 4.24), 259 (4.05), 335 (3.70),

ax
377 (3.75), and long tailing up to 550 nm, were obtained through the reaction of
9)

(¢6) with 1,2;5,6~dibenzotropone and fluorenone, respectively.

The compound 5a is thermally quite stable, however, like 5,6-dimethyl-1,2,3,4-

10) 11) reacts rapidly

tetraphenylcalicene and 5,6-dimethyl-1,2;3,4-dibenzocalicene,
with oxygen, giving the new compound whose structure is proved as an allenic ketone

(7) by mass (m/e 294 (M+)), lH—NMR (s 1.16 (s, 18H), 6.25 (s, 4H)), and IR spectra

-1 -1
(Voo 1672 cm =y v __ . 1920 cm 7).
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In the lH-NMR spectra, most characteristic feature of 5a, 5b, and 5¢ can be
seen in the signals of the four vinylic protons. As already reported 2H-1,3-
dithiepin (ﬁ) shows the very narrow AA'BB' signals (centered at §=6.31) for the

vinylic protons whereas the same protons in the anion (2) reveals a well-separated
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4
AA'XX' pattern (Hg (=5.80, H, ,=6.63, 48=0.83 ppm). )

The substantial upfield
shift of H-5,6 °f,2 compared to those of g'has been attributed to the considerable
charge density at these positions in 9. Therefore, it might reasonably be con-
sidered that the degree of the chemical shift difference between H-4,7 and H-5,6
reflects the anionic character of the 1,3-dithiepin moiety of 5. The observed

spectral pattern for the vinylic protons of 5a, 5b, and 5c¢ are illustrated in

Figure 1 and summarized in Table 1. While the fulvalene containing a three-

Figure 1

5. _S
. =
~e
L 1 [ |
Table 1.
2b 5S¢
Sc ¢ ¢ 5.80%) 5.962) 6.14) 6.52°) 6.200)¢)
I
849 6.63 6.32 6.27 6.57 6.33)
r
AS . 0.83 > 0.36 > 0.13 > 0.05 0.04

a) The chemical shifts were obtained by AA'XX'-analysis. b) The chemical shifts were
approximated by the center of gravity of the inner and outer multiplets. «c¢) The H-4,7
and 5,6 assignments could be exchanged.

membered ring 5a shows a moderately separated AA'BB' signals, 5¢ exhibits an ex-
tremely narrow doublet accompanied by small satelites. It is clear that the

increases in order of (5¢)<(5b)<(5a)<(9),
12)

chemical shift difference, A6=64,7-65,6,
parallel for the electron donating ability of the carbocyclic counterparts.
Thus, the 1,3-dithiepin ring in 5a will tend to stabilize the dipolar form by
assisting delocalization of the negative charge. The same is true to a certain
extent for §9.13)
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