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A study on the cycloaddition of ylide
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Abstract

The reactivities of carbenes and carbenoids have been studied for the reaction of
various carbonyl compounds with methylene. The reactions of ketones with methylene
gave carbonyl ylides, and then rates for the ylide rearrangement were determined. The
results for ylide intermediate formed in the reactions of the ketones with methylene
showed the following : When another ketone attack the ylide which have been produced
from the previous step, the nucleophilicity of oxygen atom in ketone molecule is reduced.
Ylide-ylide reactions were controlled by electrostatic effect which ylide-ketone reactions

were controlled by the effect of electrostatic and orbital interaction.
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Table 1. Rate Constants and Activation Parameters for the Reaction of Ylide with Various
Substrates in Etherated Diazomethane (0.2M)

Conc, Temp. Rate Constant
Substrate (mM) (K) kobs® k> Ea® M 2 -4 " 4G °
2 298 4.27 9. 52
303 5.83 9.6 9.0 43.8 22.2
Acetone 308 7.21
298 4.53
7 298 4.75
Aceto- 298 9.03 -
phenone 2 303 10.7 5.4 4.8 56. 3 21.9
308 12.2
Benz- 298 1. 65 -
aldehyde 2 303 2.47 12.5 11.9 35.7 22.8
308 3.28
kobs = ko + k- (ketone)
a) kX10* sec’ b) kX10° L-mol’'sec’ c¢) Kcal/mol d) e.u
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Figure 1.

Reaction profile assumed by the activation parameters

of the reaction of substituted ketone with methylene.
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Table 2. Relative Yields of the Photolytic Reaction Products as a Function of Acetone

Concentration at 298K (Concentration of Diazomethane = 0.2M)
Relative Yield (%) Yield Ratio Yotal Yield
(Acetone)
mM (1)) 2 (3) 2)/(1) M+@2)+3)
2 45.8 28.3 5.6 0.62 79.7
5 40.3 38.6 4.3 0.96 83.2
7 36.4 45.3 6.7 1.2 88.4
Figure 1. Reaction profile assumed by the activation parameters of the reaction of

substituted ketone with methylene.
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