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High-Pressure Diels-Alder Reaction between Buckminsterfullerene and Tropone
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Heating buckminsterfullerene and tropone in toluene under high-pressure conditions
(300 MPa) gave a stable [4+2] monoadduct in 55% yield. It was cycloreversed upon heating
around 140 °C. TIts 13C-NMR spectrum revealed 62 lines of signals.

Recently, cycloaddition reactions between buckminsterfullerene (Cgp) and dienes!) or benzyne?) are
intensively investigated to explore the reactivity of Cg. It is estimated to be similar to electron-deficient olefins
with a low LUMO level and a high reduction potential.3) Since it has been observed that Diels-Alder adducts of
Cgp undergo facile cycloreversion,1a.b) transformation of adducts to stable molecules is usually required prior to
characterization. In this paper, we report high-pressure cycloaddition of C to tropone (1) to obtain the origi-
nal adduct; under the conditions, retro Diels-Alder process could be prevented.
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When a toluene solution (5 cm3) of Cg (50 mg)® and 1 (1:Cgp=2.5:1) was heated at 100 °C under 300
MPa for 36 h,5) at least three products were detected from HPLC analysis (YMC, R-ODS-5, S-5, 120A ODS,
toluene/MeCN=1). The major product (2)%) was isolated in 55% yield based on converted Cgy after silica gel
chromatography (hexane/benzene) and HPLC (toluene/MeCN).7)

This product 2 is stable both in the solid state and in solution. No cycloreversion was observed at room

temperature. However, around 140 °C, it reverted to Cg and 1. Mass spectrum indicated that 2 isa 1:1
adduct. Elemental analysis showed that 2 includes 1 mole of benzene by recrystallization.®) The 1H-NMR
spectrum of 2 showed the characteristic splitting patterns of the bicyclo{3.2.2]nona-3,6-dien-2-one moiety with
rather lower-field shifted signals ascribable to four olefinic and two methine protons than those of many other
derivatives.?) The 13C-NMR spectrum showed 62 lines, in which the signals of the bicyclo[3.2.2]nonadienone
moiety were observed at 8 51.31, 67.36, 129.43, 131.01, 138.33, 151.19, and 193.23. Five lines are over-
lapping since the structure of 2 requires 67 lines. It is rather surprising that only five lines are overlapping in
the 13C-NMR spectrum of an unsymmetrical buckminsterfullerene derivatives. The UV-vis spectrum is quite
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similar to those of Diels-Alder adducts at a double bond between two six-membered rings of Cg.1¢: 10) The
structure of 2 is, therefore, likely to be a [4+2] adduct at a double bond between two six-membered rings.“)
Amounts of two minor products were increased when a large amount of 1 (1:Cgy=5:1) was used. The
1H-NMR spectrum of the mixture of two minor products showed that they have an element of symmetry, which
indicates that they are 1:2 adducts.
High-pressure cycloadditions between Cgq and other troponoids and further transformations from 2 are
under way and the X-ray crystallographic studies of 2 should be desirable to investigate the precise structure.
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