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and Their Acetals
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A [4+2] monoadduct with improved thermal stability was
obtained from the reaction of [60]fullerene with 2,5-dioxaspiro-
[4.4]non-6-ene, a masked 4n-component, under high-pressure
conditions (300 MPa) at 130 °C in toluene in 85% yield.
Hydrolysis of the adduct gave the corresponding ketone, which
was also obtained by the reaction of [60]fullerene with
cyclopentenone. Even at 150 °C for 15 h, no cycloreversion of
the adducts was observed.

It is now recognized that the Diels-Alder reaction of
[60]fullerene (Cgq) is useful for functioalization of Cgp.l
However, the cycloadditions of Cg usually have a disadvantage,
a facile cycloreversion. Recently we applied high-pressure
conditions for the reactions of Cgo with troponoids? and
cycloheptatriene3 to improve the reactivities by suppressing the
cycloreversion. On the basis of the similar concept, the Diels-
Alder reaction of Cg with masked 4n-components#> such as
2,5-dioxaspiro[4.4]non-6-ene (1) and 2,5-dioxaspiro[4.5]dec-6-
ene (2), should afford the [442] cycloadducts with improved
thermal stability; the primary cycloadduct (A) bearing a 2-
hydroxyethoxyethene group may be transformed to an acetal (B)
under the reaction conditions, and such an in-situ-acetalization
could prevent the cycloreversion of the adduct.
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When a toluene solution of Cgp® and 1 (Cgp:1=1:1.5)
was heated at 130 °C for 24 h under 300 MPa, a single product
37 was obtained from HPLC separation (YMC, R-ODS-5, S-5,
120A ODS, toluene/CH3CN=1) in 85% yield with high chemical
conversion (80%). At atmospheric pressure in xylene (130 °C,
36 h, N»), the yield of 3 was 82% (48% recovery of Cgg). The
1H NMR spectrum showed a norbornanone framework. The

UV-vis spectrum is quite similar to those of Diels-Alder adducts
at a double bond between two six-membered rings of Cgp.!f:8
The elemental analysis showed that 3 is a 1:1 adduct of Cgy and
1, but the intensity of the molecular ion peak was too weak to
determine the molecular formula from the high-resolution FAB-
MS spectrum. Heating a toluene solution of 3 at 115 °C for 8 h
caused no cycloreversion. At 160 °C for 8 h, ca. 5% of Cg
were detected on the chromatogram.
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Hydrolysis of 3 with p-TsOH in a mixture of CHCl3 and
CH3O0H gave a ketone 47 quantitatively, which was prepared
independently from the Diels-Alder reaction of Cgq and cyclo-
pentenone (5)° under 300 MPa at 130 °C for 24 h in 81% yield
(49% recovery of Cg).

Similarly, the reaction of Cgg and 2 gave 6 in 82% yield
under 300 MPa with 50% conversion, which was stable on
heating at 160 °C for 15 h. At atmospheric pressure in xylene
(130 °C, 36 h, Ny), the yield of 6 was 71% (80% recovery of
Cgp)- Hydrolysis of 6 gave 7,7 which could be prepared from
Cgp and cyclohexenone (8).

The DIBAH reduction of 4 and 7 gave alcohols 9 and
10, respectively. Treatment of 9 and 10 in CH30H gave no
tetrahydrofuran derivative, unlike the cases of the alcohols
obtained from the DIBAH reduction of the Diels-Alder adducts of
tropones and Cg.10 This should mean that the distance between
the hydroxy group and the Cgq skeleton is too remote to make a
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C-O bond.

The preparation of the adducts with high thermal stability
from Cgg and the masked 47n-components should be valuable.
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