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The thermal valence lsomerlsatlon of 3-lsopropylLdenetrlcyclo 
C 
3.2 .l .02 ’ 4 

1 
oct&-ene J_ to 3-lsopropylldenetetracyclo 

1 
3.3.0.0”’ 6.02’8] octane 2 was recently 

reported ci> . 

It was worthwhile to try to extend this reaction to hydrocarbons m which 

the endo double bond 13 replaced by a cyclopropane rmq, smce 11 would involve an 

mtramolecular trappmg of a trlmethylene methane by a u bond c2>. Ihe hydrocarbon 4 

seemed particularly attractive since the stablllsatlon by allyllc resonance of the 

L termedlate blradlcals 4a and - Lb might provide a drlvmg force for the expected - 
rearrangement to the trlasteranc 5 

4 

In the present paper, we report the syntheses and the thermal behavlour of 

3-lsopropylldene- and 3,7-d~~sopropyl~dene-tetrac~~clo[3.3.1.0Z“~06’8~ nonanes 3 

and 4 l 

Compounds 3 and 4 were prepared from the dlene II_ respectively by cyclo- 

propanatlon with the Summons-Smith reagent (“> and by reactlon with lsopropylldene 

carbene prepared m situ from l,l-dlbromo-2-methyl-propene and methylllthlum CL) * 

* 
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I he hydrocarbons formed ( 5 > were easily separated by vapor phase chromato- 

graphy and identified from spectroscopic data. The exo, exe configurations of the 

cyclopropane r1ng.s in 3, 4 and z is strongly supported by their N .M .R. spectra, 

particularly by the highfield signals C&s$’ = 0.41, 0.43 and 0.46 ppm respectively) 

of the bndee methylene protons shielded byLthe proximate cyclopropane rings c2c> , 

and for 4 by the symmetrlcal patternof the spectrum 6 TMS 
ccl, 

= 2.45 (b.s., 2H), 1.72 

(5.) 12H), 1.45 @.s., 411) and O.L3 ppm (b.s., 2H). 

Flash thermolysls of hydrocarbons 2 and 3 were carried out at various tempe- 

ratures c6>. 3, unchanged until 550°, gave several decomposltlon products at higher 

temperatures (no lsomcr of 3 could be detected among these substances). In contrast, 

compound 4 rearranged at 500° to give a new hydrocarbon 9 m almost quantitative - - 
yield . 

4 
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The M.S. data proved that 9 is an Isomer of the starting material 4. The 

IH-N .M .R. spectrum showed the presence of an Isopropyl- (6 :$!B 

- 

2.15, septuplet, 

J =7 Hz, 1H and 0.70 ppm, d, J = 7 Hz, 6H) and an Isopropenyl-L(8:FF 4.77, m, 

2H and 1.78 ppm, m, 3H) groups. The other protons signals (2.48, m, 2A , 1.70 - 

1.94 ppm, m, 6H) suggested a pentacyclo[4.3.0.02’4.03r8.0b7] nonane system. The 

structure was easily conhrmed by comparmg the N .M.R. spectra of the saturated 

hydrocarbon 10 (obtained by catalytic hydrogenation of the olefm 2) and of the known - 
corresponding dlmethyl pentacyclo~4.3.0.02’4.03’a.0~7~ nonane c7> ‘H-N.M.R. 

spectrum of 10 - $~,~C~30.77 (cl, J = 7 Hz, 121 1; 1.70 - 1.94 (m, 6H) , 2.28(septuplet, 
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J = 7 Hz, 211) and 2.46 ppm (b.s., ZH). 

A plausible mechanism for the rearrangement 4 --+ 9 1s depicted m 

scheme I. 

Successive flap inversions of the cyclopropane rings of 4 give rise respect1 

vely to the exo, endo- and the endo, endo- Isomers 4c and 4d (8>. - - Such flaps occur 

via well stablllsed trlmethylenemethane mtermedlates, allowlng the facile rupture of 

the cyclopropane bonds. In the confz_guratlon &, the allyllc hydroqens of the methyl 

groups dt-e m good posltlon to promote an ene reactlon leadIng exclusively to the 

alkene 1. 

Fmally, the absence of trlasterane 5 among the thermolysls products 19 - 

consistent with the results reported by Berson et al. (g> as this work was m yroccss 

According to the suggestlon of these authors, a rearrangement like 6 + 5 might 

Imply the combmatlon of two trlplet dlradlcals, 1.e. the simultaneous breaking of 

the two cyclopropane honds to give a quadrlradlcal, the formatlon of which being 

hqhly unprobable . 

We are grateful to Professor J.M. Conla for his encouragement and 

Interest m the course of this work. 
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