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Using hexamethyldewarbenzene as starting material 1,2,4,5,6-pentamethyl-3-methylene- 

tricyclo[3.1.0.02'6]hexane (1) - an isomer of hexamethylbenzvalene - can be obtained in good yield 

(90%) by a protonation - deprotonation sequence at low temperatures using HCl and Et3N, respectively1 
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The fact that proton abstraction from ions 2 (exo-endo mixture 3:12) by Et3N seems to take place --- 

at the C1 4 methyl groups rather than at the C2 3 methyl groups - a rather unexpected phenomenon - 
, , 

made it desirable to have labelled material available in order to provide supporting evidence for 

the mechanistic scheme suggested. 

Low-temperature ozonolysis 

converted to alcohol A4 using CD3Li. 

of i3 afforded the corresponding ketone 3 which in turn was 
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In HFSO3/S02ClF at -7O'C protonation of 5 is followed by dehydration to form ion &which - 

rearranges to the stable ions 2a. 

5 HFso+C.~] l*~C;+zH& _ :zh 

3 H 3 lb - 
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Also if 1 is treated with DFSO3/SO2ClF at -7O'C deuterium is found to be selectively incorporated 

in the bridgehead methyl groups. Scrambling of the CD3-label in ions 3 over other methyl positions 

was not observed within 5 minutes at O'C. Upon quenching of ions 2a with Et3N at -7O'C the - 

deuterium distribution pattern of the products la and lb (obtained in a 1:3 ratio, respectively) - - 

indicates that proton (deuterium) abstraction has taken place from the bridgehead methyl groups of 2a. - 

These experiments are of special importance in view of the reactions which we have 

discovered between 1 and tetracyanoethylene (TCNE). This uniparticulate electrophile was reported5 

to react with vinylcyclopropanes, to give a [2+2] adduct which thermally rearranges to a seven- 

membered ring. Although 1 contains formally a vinylcyclopropane moiety no [22+2] adduct could be 

observed by NMR spectroscopy in the reaction between 1 and TCNE. At room temperature a 1:l adduct 

was isolated to which the structure of 7,7,8,8-tetracyano-2-endo-3,4-trans-5,6-pentamethyl tricycle -- 

[4.3.o.oQj nona-3-ene (6J was assigned using X-ray techniques.7 On NMR spectroscopic examination 

of the reaction at temperatures below O°C it was found that prior to the formation of compound a 

an intermediate adduct 78 from TCNE and 1 was produced. - 

In order to obtain more information about the mechanistic details of both reactions 

1. +I and 1 +f6 kinetic measurements were performed in solvents of different polarity as measured 

by ET values' (see table). As can be seen the rate of reaction 1 -+I is influenced by the solvent 

polarity in agreement with an ionic reaction mechanism whereas that of reaction I+ 5 is independent 

of solvent polarity supporting a concerted sigmatropic process. This must proceed with inversion of 

configuration of the migrating C-atom according to the Woodward-Hoffmann predictions for 1,3 C 

shifts" and this is indeed observed (see Scheme). 

Finally it is of interest to note that compound 5 contains a di-cis-fused cyclopropane constituting - 

the first representative of the hitherto unsynthesized [4.3.0.0"5 systemI1which according to 
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Gassmann should possess a twist-bend u bond.12 

The chemistry of compound 1 is being actively investigated. 

Scheme:1 
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'able Kinetic measurementsa of reactions 1 + 7 and 7 + 6 -- --* 

(CN12 

= - 

klb+Z lmol-Isec-1(-200C) klb+ li set -l (21OC) 

7.2 (2 0.5) x 1O-3 

2.1 (2 0.2) x 1o-2 

5.4 (2 0.7) x 1o-4 

7.5 (2 0.7) x 1o-4 

5.3 (2 0.7) x 1o-2 3.9 (2 0.9) x 1o-4 

>/ 1c 5.5 (2 0.4) x 1o-4 

a) performed by integrating suitable NMR absorptions at appropriate intervals; 

concentrations of 1 and TCNE ranging from 5 x 10 -2 to 20 x 10-2 mol.l-I. 

b) determined for 50-75% conversion. 

c) too fast to be measured at -2O'C by NMR spectroscopy. 
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