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SYNTHESIS OF FURO[b]TROPYLIUM TETRAFLUOROBORATE

Masahiko Kato*, Higako Kobayashi, and Toshio Miwa
Faculty of Science, Osaka City University,
Sugimoto~-cho, Sumivoshi-ku, Osaka 558, Japan

Summary: The first synthesis and characterization of the title compound
are described.

Tropylium cations annelated with hetercaromatic ring have been attracted
interest in their stabilities and properties.l™’

We now wish to report the synthesis and characterization of furolb]ltropylium
cation (1), as the stable tetrafluoroborate as follows.

Benzylic bromination of 5,6,7,8-tetrahydro~48~cycloheptalb] furan~4~one
(3)8 with NBS followed by dehydrobromination with calcium hydrogen phosphate in
DMF gave 5,6-dihydro-4H-cyclohepta [b] furan-4-one (3) (yield; 72%). The tosyl-
hydrazone, mp. 151~152°C, was treated with methyl lithium in ether9 to give 6H-
cyclohepta(b] furan (4) (78%). The triene 4 dissolved in dry ethyl acetate was
allowed to react with triphenylmethyl fluoborate in acetonitrile to give
furo[bltropylium fluoborate (1), mp. 194-195°C (dec.) (34%).

The pKR+ value«§6.910.3} could be determined by titrating the aqueous
solution (1.01 x 10 Mol/L) with dilute ag. sodium hydroxide under nitrogen
atmosphere.l0

All the 9 signals of C~13 chemical shift were observed: 5(CD3CN3: 115.5,
137.0, 143.8, 145.1, 146.3, 150.5, 150.9, 160.1, 1656.1 ppm. The Fig.l shows the
shifs for compound % and 3 ploted against the electron densities calculated by
HMO (w-method; ax=1.5, bcx=°'7 for oxygen; in the latter case, the electron
densities calculated on 2,3-divinylfuran was used).ll The plots fall on a
straight line, except the ones for oxygen-bonded carbons (c2 and caa) which
were more deshielded (20~21 ppm) than those expected from the eslectron densities.

The appearance of the C-132 signals for C4-Caof compound % in a narrow
range and at lower field (Sé%{CS{mean) - éé%ics'c?'caimean} = -25.1 ppm) compar-—
ed with the olefinic signals of i, suggest that the contribution of the struc~

ture la to the resonance hybrid must be important. On the other hand, the

deshielding effect of tropylium cation on C-2 (@é%) - Gé%) = —-18.7 ppm) iz found
to be larger than that on C-3 (Gé%) - Ség) = -4,6 ppm). This indicates that

there are some minor contribution of structures 1b and l¢ which might act as
to increase the pRR+ of the tropylium cation.
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The PMR spectrum of l showed a complicated feature appeared in the rather
lower fleld [é (CD CN) : 9 70-9.438 (2H, m), 9.20-9.05 (44, m}, 8.08 ppm (1H, 44,
H3)]. The electron1c spectrum of iﬁin water showed absorption maxima, 254 ¢
log e; 4.52), 298 (3.42), and 359 mm {3.71), which gradually changed to new
absorption maxima, 235 {4.33), 320 nm (3.86). The spetrum obtained in 96%
sulfuric acid [kmax‘ 253.5 (log e; 4.68), 295 {3.44), 359 nm {3.79)}] was
similar to the original one in water.
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Figure 1. =13 chemical shifts vs.
electron densities for L and 4.
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