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The accelerating effect of a 2-dimethylamino su~tituent on the thermal 1,3-si~t~~ic rsar- 

rangement of vinylcyclopropane to cyclopentene exceeds even the large effect of a 2-methoT sub- 

stituent. We reported earlier that a a-2-methoxyl substituent lowers Ea for the rearrangement 

of vinylcyclopmpane to cyclopentene by 11 keal/tnol.' Similarly, for the rearrangement of norbor- 

nadiene to cycloheptatriene , a process for which the rate-determining step probably also is a 

1.3~sigmatropic rearrangement, a 7-&-butoxy substituent lowers Ea by 15 kcal/mol; the insensitivity 

of the rate to solvent polarity is consistent with a diradical transition state that has little 

ionic character, 
2 

Gas phase (~a. 10-40 torn) reactions of & in the range 178-203' produced 2, 3,4 However, for- 

mation of an equilibrium mixture of 1 and 2 (2. 2:l) 5 was considerably faster, precluding deter- 

n&nation of 54, - and k Rearrangement to 2 of the equilibrating mixture of 2 and 2 folloued an - 
Arrhenius expression k = 2.2 2 0.2 x 10 Y%p[(_p*l % 0,7)/Rlq. It is known that trans-it-meth- 

oxyvinylcyclopropane rearranges to a cyclopentene at least LX-fold faster than does the CTs iso- 

3 
1 

mer. If it is assumed for the dimethylamino compounds that kli, also is negligible compared to 5, 

then values of & can be obtained and furnish a slightly different Arrhenius expression, k, = 

3.8 f 0.3 x 1Cl'"'exp[(-~l.2 ? 1.0)/RT].6 
., 

E, is reduced even more by the dimethylamlno group than by the methoxyl group.' For the 

rearrangement of vinylcyclop~~ne, k = 4 * 09 x 1013 e~(-~~7/~r)*8 and for the rearrangement of 

m-Z-methoxyvinylcyclopropane, k3 = 3.30 x 10 l2 exp(-38*7/RT)*l The pre-exponential term also 
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is reduced more by dimethylamino than by methoxyl. For the dimethylamino compounds, kl is at 

least 15-fold faster than the rate (essentially k3, we assume) for rearrangement to a cyclopen- 

tene. However, for the methoxyl compounds, k1 and k3 were similar in magnitude. It is puzzling 

that with respect to the kl:k3 ratio, the dimethylam~no system resembles the much less reactive 

parent vinylcyclopropane' rather than the somewhat less reactive methoxyl system, 

It is reasonable to assume that the large effect of the Z-dimethylamino substituent on E for 
a1o,11 rearrangement to a cyclopentene is due to stabilization of a developing radical center at C-2. 

In fact, a value of 28 kcal/mol was suggested in one study for the stabilization of a methyl radi- 

cal by an %-amino substituent, 
12 

However, other data indicate that the stabilization of radicals 

by d-amino substituents may be considerably less, 13 so the pcssibility remains that in the rear- 

rangement to 2, C-Z of 1 may develop significant cationic character. 
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