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The radiolysis of L-ƒ¿-alanine was studied in 

comparison with that of glycine, the reaction 

mechanism of which had already been reported.1,2) 

As is shown in Table 1, the similarity between 

L-ƒ¿-alanine and glycine in the yield-relationship 

of the products suggested a glycine-like reaction 

mechanism in the radiolysis of L-ƒ¿-alanine. 

TABLE I. G-VALUES OF PRODUCTS

However, the fact that CH3-CH-CO2- was 

the only radical which had so far been identified 

at room temperature in the radiolysis of L-ƒ¿ 

alanine3,4) made it very difficult to explain our 

experimental results by the glycine-like mechanism, 

in which several radicals are included in the ini-

tial processes.2) 

Therefore, an ESR study of solid L-ƒ¿-alanine 

was made, using H3+NCH(CH3)CO2- and 

D3+NCH(CH3)CO2-, both irradiated and meas-

ured at 77•‹K, in order to find out such a radical, 

other than CH3CHCO2-, which might be unstable

Fig. 1. Second derivative ESR spectra of powder 

of normal and deuterated L-ƒ¿-alanine irradiated 

and measured at 77•‹K. 

a) Normal L-ƒ¿-alanine 

b) Deuterated L-ƒ¿-alanine 

TABLE 2. THE PRINCIPAL VALUES OF HYPERFINE 

SPLITTING (A) AND g-VALUES FOR IRRADIATED 

L-ƒ¿-ALANINE AT 77•‹K

at room temperature but stable at 77•‹K. From 

the X-band ESR data obtained5) (shown in Fig. 

1 and Table 2), it is clear that a radical containing 

one ƒ¿-proton and one ƒÀ-proton, a precursor of 

CH3CHCO2-, is formed at 77•‹K; this radical

is identified as H3+NCH(CH3)C  An un-

paired electron of the radical is considered to be 
localized in a carboxyl group, as has been shown 

by Box et al.6) in the case of irradiated succinic 

acid. 

Considering the existence of this radical, the ini-

tial processes of the reaction, especially the forma-

tion of CH3CHCO2-, CH3CHZCO2-, NH3, 

CH3COCO2H, and CH3CHO, can be reasonably 

explained as follows :
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at room temperature,

dissolved in water,

However, a remaining difficulty is the behavior 

of the cation radical (H3+NCHCH3CO2-) +, which 

can not be identified by ESR even at 77•‹K; this 

problem is left for further investigations.


