




Ho. 4 291 

TAP&R 2 

Chemical Shifts of RCOl’RI(CH3)2CH~a 

E 
CH3 
(CH3)2CH g 
(CH3)gC (5) 

a - 10% rolutions in CRC13 at 

Therefore, the anti conformer 

r(bcnrv1 methvlene) k(CurtWb 
5.02 1 
5.02 49 
5.16 85 

ambient temperature. b - normalized to k - 1 for 2. 

of both 2 and 4 contribute approximately equally and eignifi- 

cantly whereas the higher field reronance of 2 originates from a higher proportion of the a 

conformer. 9 Thus, the 49 fold rate increase between 1 and 5 corresponds to a negligible 

increase in m conformer population whereas the 1.7 fold increase between 4 and 2 

corresponds to a large increare in n conformer population. 

Mechanistic possibilities of the Curtius rearrangement include a migrating group with 

either radical or carbonium ion character. A diradical mechanism ir improbable since 

products resulting from bromine abstraction were not detected when 4 was decomposed in 

bromotrichloromethane. lo However, the data fit well with behavior expected of a migrating 

group with carbonium character (Figure 1). 

FIGURR 1 
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a - Energy required to convert an alkyl radical to a carbonium ion.11 

The linear dependence of log k (Curtius) on ionization potential (1.P.)” indicate8 
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that AC* is proportional to the energy needed 

linear relationship would be expected only if 

transition state were similar to the reactant 

to convert a radical to a carbonium ion. A 

the geometry about the migrating carbon in the 

since 

tween planar radicals 12 and planar carbonium ions 13 

flattening of substituents about the central carbon 

I.P. measures the energy difference be- 

(which have identical strain energy). Any 

atom Muld selectively enhance the rates 

of the more crowded aminimides. A small change in geometry implies that only a small ac- 

quisition of charge occurs during the migration, possibly as a result of partial bonding to 

the migration terminus. 

Alternatively, relief of strain about the central carbon atom accompanying a concerted 

process might be a dominant factor and the three points might fortuitously describe a straight 

line. Further research concerning these possibilities is currently being conducted. 
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