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Synopsis. The reaction of tropone tosylhydrazone sodium
salt with 3- or 5-methoxycarbonyl-2-pyrones afforded benzo-
tropilidene derivatives. These products are considered to be
formed via addition reactions of the 2-pyrone derivatives
with 1,2,4,6-cycloheptatetraene derived from cycloheptatri-
enylidene, which is the initial product of the decomposition
of tropone tosylhydrazone sodium salt.

It has been reported that upon heating or irradiation
tropone tosylhydrazone sodium salt (1) generates
cycloheptatrienylidene (2), which is considered to be a
nucleophilic singlet carbene because of a contribution
of a 6m-electrons type aromatic structure (2a). The
possibility of a rearrangement of the carbene (2) to an
allene, 1,2,4,6-cycloheptatetraene (3) has been pointed
out by Unch et al.? The present authors® have docu-
mented some experimental examples of the rearran-
gement and Alder et al.¥ have reported a theoretical
investigation of the rearrangement.

Recently, Waali et al. documented that 2 is actually
a planar transition state for the interconversion of chi-
ral, nonplanar allenes (3), which could have nucleo-

philicity because the strained cyclic allene, 1,2-
cyclohexadiene, had a nucleophilicity.? As one part of
our research on the reactivities of 2 and 3, we invesi-
tigated the reactions of 1 with 3- (4a) or 5-me-
thoxycarbonyl-2-pyrone (4b). Here, the results of these
reactions will be discussed.

A mixture of 1 and three molar equivalents of 4a in
anhydrous diglyme was heated at 120°C for 15 min.
The separation and purification of the reaction mix-
ture by chromatography afforded 2-methoxycar-
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bonylbenzo[f]-1,4,5a-cycloheptatriene (5) and 8-
methoxycarbonylbenzo[f]-1,4,5a-cycloheptatriene (6) in
8.1 and 15% yields, respectively. The same reaction,
but using 4b, gave 5 in 2.8% yield. The structures of 5
and 6 were deduced on the basis of their spectral prop-
erties, especially from their NMR spectral properties,
and confirmed by comparisons of these spectral prop-
erties with those of analogous compounds.3®

The products are considered to be formed via a reac-
tion mechanism resembling that of the reaction of 1
with cyclopentadienone derivatives.'=? A [4m + 27]-
type cycloaddition of 3 with 4 gives 7, which gener-
ates 8 via an elimenation of carbon dioxide. A hydro-
gen migration in 8 gives 6. On the other hand, a
valence tautomerization of 8 yields a norcaradiene
form 9,” which again undergoes a valence tautomeri-
zation to tropilidene form 10. A hydrogen migration
of 10 affords 5. The reaction of 3 with 4b proceeds via
almost the same mechanism as above. The low pro-
duct yield from the reaction of 4b is due to a steric
hindrance of the methoxycarbonyl group.

The electron densities on carbon atoms of 4a and 4b
are known to be as shown in Fig. 3.8 The 2-position
carbons bear the smallest electron densities in both 4a
and 4b. Considering the above fact, the experimental
result that the allenic carbon atom of 3 attacks the
2-position carbon atoms of both 4a and 4b, seems to
prove the nucleophilicity of the allene 3.

Experimental

NMR spectra were measured with Varian XL 200 or
Hitachi R 20B spectrometers with tetramethylsilane as an
internal standard. IR spectra were measured with a DS 701G
spectrometer. Mass spectra were measured with Hitachi M-
52 or JMS DX300 spectrometers. Diglyme was dried over
Molecular Sieves 3A, 1/16. Wako gel C 200 and Wako gel
B5F were used for column and thin-layer chromatography,
respectively.

Reaction of 1 with 4a. A mixture of 1 (8.40 g, 28.4 mmol),
and 4a (13.20 g, 85.7 mmol) in diglyme (100 ml) was heated
at 120°C for 15 min. The reaction mixture was poured into
water, extracted with ethyl acetate, washed with water and
brine, and dried over anhydrous sodium sulfate. After evap-
oration of the solvent, the oily residue was column chroma-
tographed to give an oily mixture of 5 and 6 (1.10 g) by the
use of pet. ether (bp 35—60 °C)-benzene 1:4 and crystals of
tropone tosylhydrazone (2.63 g, 31%) by the use of ben-
zene-ether 9: 1. The NMR spectrum of the mixture of 5 and 6
showed that the mixture contained 35% of 5 (8.1% yield)® and
65% of 6 (15.0% yield).? Each compound was separated by
thin-layer chromatgraphy using benzene-ether 3:1 as a
developing solvent (5, R=0.60; 6, R=0.55). 2-Methoxy-
carbonylbenzo[f]-1,4,5a-cycloheptatriene (5): Found: m/z
200.0819. Calcd for Cy3H;20,: M, 200.0836. MS m/z (rel

NOTES

[Vol. 60, No. 12

intensity): 200 (M*, 29), 186 (25), 155 (57), 127,(100). IR (oil):
3030, 2950, 1720, 1440 cm™!; 'H NMR (CDCl;) 6=2.80 (d, 2H,
J=7Hz), 3.90 (s, 3H), 5.6—6.8 (m, 3H), 7.1—8.0 (m, 4H).

8-Methoxycarbonylbenzo[f]-1,4,5a-cycloheptatriene (6):
Found: m/z 200.0864. Calcd for C;3H;,0;: M, 200.0836. MS
m/z (rel intensity): 200 (M, 100), 169 (95), 139 (43), 127 (53).
IR (oil): 3030, 2970, 1725, 1440 cm™.. 'HNMR (CDCl,)
6=2.50 (t, 2H, J=7 Hz), 3.80 (s, 3H), 5.6—6.8 (m, 4H), 7.2—
8.0 (m, 3H).

Reaction of 1 with 4b. A mixture of 1 (8.88 g, 30 mmol)
and 4b (13.86 g, 90 mmol) in diglyme (100 ml) was heated at
120°C for 20 min. The same procedure as above using
column chromatography gave an oil 5 (0.12 g, 2.8%,2
benzene-ether 17:3) and crystals of tropone tosylhydrazone
(2.28 g, 27.8%, benzene-ether 9:1).
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