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Cyclopropyl radicals normally undergo complete thermodynamic equilibration of 

configuration before they react, e.g., with bromine in the Hunsdiecker reac- 

tion'. Incomplete equilibration is normally due to steric or cage effectsa, 

and to surface effects when cyclopropyl halides are reduced with metals 3,4 . 

Jacobus and Pensak, however, proposed that an optically active tertiary 

cyclopropyl radical had been trapped by sodium naphthalene when optically 

active 1-methyl-2,2-diphenylcyclopropyl bromide was reacted with this one- 

5 
electron-transfer reagent . 

We studied the reaction of other substituted cyclopropyl bromides (lag, Xf, 

1~ and l&) with lithium naphthalene (Li+Naphz16 in order to find out whether 

we could confirm the above mentioned result. 

- - 

Reaction of Li+Naph- with 1-bromo-cis,cis-2,3-dimethylcyclopropane (LEE) or -- 

with the trans,trans-isomer If_t 7,9 -- --- led after carboxylation and methylation to 

the identical 8:92 mixture of the cis,cis- and trans,trans-carboxymethylates -- 

&g (R=C02CH3) and $ff (R=C02CH3), respectively". --- 
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A completely analogous result was obtained with cis- and trans-l-bromo-2- 

phenyl cyclopropanes (2~ and X, respectively) 12 -= : Both isomers yielded the 

identical 21:79 mixture of cis- and trans-2-phenylcyclopropyl carboxymethyla- 

tes'l. These results have two implications: 

(1) There is no indication that bromide containing cyclopropyl radical anions 

RXIM+ like &_c and z_t_t can be trapped by lithium naphthalene. Either they --- -_- 

decompose very rapidly 16 or dissociative electron transfer takes place to 

give cyclopropyl radicals like 2~s and &f directly. Garst" arrived at the __- 

same conclusion for alkyl halide radical anions RXLM+. 

(2) Inversion of secondary cyclopropyl radicals to reach the thermodynamic 

equilibrium is faster than electron transfer from Li+NaphL to give configu- 
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rationally stable cyclopropyl lithium compounds like $EE and &_t (R=Li). _-- 

This is in contrast to the result of Jacobus and Pensak5. 

Assuming a similar rate constant for the reaction of cyclopropyl radicals 

like 2s~ with Li+Naphl in THF as for the reaction of primary alkyl radicals --- 

with Na+Naph- in DME (k = 1.6.10' l/mol~s)'8, the rate constant for the 

inversion 3cc*3tt is > 5.10' s 
-1 corresponding to aG'( 3.7 kcal.mole -1 

=== === , . 

Thus, our results derived from chemical reactions are in good agreement with 

ESR spectroscopic data both of Fessenden and Schuler " who reported in 1963 

that inversion of the cyclopropyl radical in cyclopropane at -120°C "occurs 

at high frequency", and of Kawamura et al. 
20 who recently showed that cyclo- 

-1 
propyl radicals invert at -99OC with k>8*107 s . Kawamura et al. also found 

that s&_t is more stable than &, corresponding to our findings. --- 

In conclusion, cyclopropyl bromide radical anions cannot be trapped with 

Li+Naphl (0.9 M) in THF at room temperature. Similarly, inversion of secondary 

cyclopropyl radicals to reach the thermodynamic equilibrium is faster than 

electron transfer from Li+Naph&. 
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