Tetrahedron Letters No. 4, pp 309 - 312, 1976. Pergamon Press. Printed 1n Great Britain.

TLASH THERMOLYSIS OF 3,7-DIISOPROPYLIDENETETRACYCLO [3.3.1.02’4.06’{!
NONANE. AN ACCESS TO THE PENTACYCLO [4.3.0.0%74,0%8,0% 7INONANE SYSTEM
R. Bloch and M. Bortoluss1

Laboratoire des Car‘bocycles*, Universite de Paris-Sud, Batmment 420
91405 ORSAY, France

(Received in UK 28 November 1975; accepted for publication 12 December 1975)

The thermal valence 1somerisation of 3-isopropylidenetricyclo [3.2.1.02’4]
oct-6-ene 1 to 3-1sopropylidenetetracyclo [3.3.0.04’ 5.02’8] octane 2 was recently

reported (1) .
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It was worthwhile to try to extend this reaction to hydrocarbons m which
the endo double bond 1s replaced by a cyclopropane ring, smce 1t would mvolve an
mtramolecular trapping of a trimethylene methane by a ¢ bond (2). IThe hydrocarbon 4
seemed particularly attractive since the stabilisation by allylic resonance of the
. termediate biradicals 4a and 4b might provide a driving force for the expected

rearrangement to the triasteranc 5
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In the present paper, we report the synthesis and the thermal behaviour of
3-1sopropylidene- and 3,7-dusopropylidene-tetracyclo [3.3.1.03".06’8-} nonanes 3
and 4.

Compounds 3 and 4 were prepared from the diene | respectively by cyclo.
propanation with the Simmons-Smith reagent (?) and by reaction with 1sopropylidene

carbene prepared m situ from 1,l.dibromo-2-methyl-propene and methyllithium 4y -
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Ihe hydrocarbens formed (5) were easily separated by vapor phase chromato-
graphy and identified from spectroscopic data. The exo, exo configurations of the
cyclopropane rings i 3, 4 and 7 1s strongly supported by their N.M.R. spectra,
particularly by the highficld signals (t5l CCl = 0.41, 0.43 and O.46 ppm respectively)
of the bridge methylene protons shielded by the proxunate Lyc]opropane rings (2¢) ,
and for 4 by the symmetrical patternof the spectrum JCCl 2.45 (bes., 2HD, 1.72
(sv, 12H), 1.45 (b.s., 4H) and O.43 ppm (b.s., 2H).

Flash thermolysis of hydrocarbons 3 and 4 were carried out at various tempe-
ratures (8). 3, unchanged until 5509, gave several decompesition products at higher
temperatures (no 1somer of 3 could be detected among these substances). In contrast,
compound 4 rearranged at 5000 to give a new hydrocarbon 9 1 almost quantitative

vield.
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The M.S. data proved that 9 1s an 1somer of the starting material 4. The
IH.N.M.R. spectrum showed the presence of an isopropyl- ( & ?éf’ 2.15, septuplet,
] =7 Hz, 1H and O.70 ppm, d, ] = 7 Hz, 6H) and an 1isopropenyl- (JCC14 4477, m,
2H and 1.78 ppm, m, 3H) groups. The other protons signals (2.48, m, 2H , 1..70 -
1.94 ppm, m, 6H) suggested a pentacyclo [4.3.0.02"".03’3.05’ 7] nonane system. The
structure was easily confirmed by comparmg the N.M.R. spectra of the saturated
hydrocarbon 1O (obtamed by catalytic hydrogenation of the clefin 9) and of the known
corresponding d1methy1 pentacyclo[4.3.0.027¢,0%8 05'7_[ nonane (7) ‘H-N.M.R.
spectrum of 10 5@‘(‘1 0.77 (d, T = 7 Hz,121 )3 1.70 - 1.94 (m, 6H) , 2.28 (septuplet,
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] =7 Hz, 2H) and 2.46 ppm (b.s., 2H).
A plausible mechanism for the rearrangement 4 —3> 9 1s depicted m
scheme 1.
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Scheme 1

Successive flap mversions of the cyclopropane rings of 4 give rise respecti
vely to the exo, endo- and the endo, endo-isomers 4c and 4d (B). Such flaps occur
via well stabilised trimethylenemethane mtermediates, allowing the facile rupture of
the cyclopropane bonds. In the configuration 4d, the allylic hydrogens of the methyl
groups dare m good position to promote an ene reaction leading exclusively to the
alkene 9.

Finally, the absence of triasterane 5 among the thermolysis products 1s
consistent with the results reported by Berson et al. (®) as this work was m process
According to the suggestion of these authors, a rearrangement like 4L ——> 5 might
1mply the combmation of two triplet diradicals, 1.e. the simultanecus breaking of
the two cyclopropane honds to give a quadriradical, the formation of which being
highly improbable.

We are grateful to Professor J.M. Conia for his encouragement and
mterest mm the course of this work.
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