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We have observed for a-amino acid esters of the S-configuration the occurrence of a sub- 

stantial abnormal negative circular dichroism (CD) band in the 230 nm region, in addition to 

the strong positive CD maximum at 209 nm (Table). While the latter maximum (2) corresponds to 

the known n--r* transition of the carbonyl group in a-amino acid esters, no transition in the 

230 nm region has been reported in the ultraviolet spectra of such compounds. 

The possibility that intra- or intermolecular hydrogen bonding is the reason for the ab- 

normal band is excluded by the presence of the 230 nm band in a-amino acid esters containing a 

primary, a secondary, or a tertiary amino group (Table). The 230 nm band could, however, be 

caused by an interaction through space between the non-bonding orbital of the nitrogen atom and 

the chromophoric transition of the ester carbonyl group. 

This proposed explanation was verified by the observation (Table) that the CD spectra of 

the corresponding a-amino acid ester hydrochlorides no longer showed either the abnormal nega- 

tive band at 230 nm or the positive band at 200 nm which is due to the optically active n-u* 

transition of nitrogen (3) and which has not previously been observed in CD spectra. On basi- 

fication of the solution, both CD bands are restored. The normal (209 mu) CD band correspond- 

ing to the n-r* transition remains unaffected by these changes. 

The abnormal negative high-wavelength CD band observed in a-amino acid esters is thus 

consistent with the existence of two rotamers in solution, in which the more stable form I 

(maximum angle between dipoles) may be responsible for the strong positive CD at 209 nm, while 

in form II orbital interaction between the nitrogen and carbonyl moieties causes the weaker 
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long wavelength negative CD reported 

Similar coupling of an oxygen 

factorily explains the weak negative 

NO.l@ 

here. 

non-bonding orbital with the carbonyl chromophore satis- 

CD band at 240 nm recently reported for S-lactic acid 

(4,5), and its ethyl ester and O-ethyl ether ethyl ester (5). Indeed, the ratio of the mo- 

lecular ellipticities (and hence of the rotational strengths) (6) of the abnormal and normal 

bands increases with the nucleophilicity of the heteroatom a-substituent (Table) in the ex- 

pected manner. 

Furthermore, the absence of the 240 nm negative band in a non-hydroxylic aliphatic acid 

and in a B-hydroxy acid ester (Table) show that the abnormal CD maximum is not caused by the 

n--n* transition of the carbonyl group alone. 
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TABLE: Circular Dichrolsm Spectra in 95% Ethanol 

x 
max m, ([q,_) 

Compound 200 lam 210 lml 235 nm 

S(+) Alanine methyl ester 

S(+) Alanine methyl ester 

hydrochloride 

S(-) Proline methyl ester 

SC-) Proline methyl ester 

hydrochloride 

S(-) N-Methylproline 

methyl ester 

S(-) N-Methylprollne 

methyl ester hydrochloride 

S(-) Methyl lactate 

SC-) Methyl a-methoxy- 

succinate 

S(+) a-Methylbutyrlc acid 

S(+) n-Butyl B-hydroxy 

isobutyrate 

199 (3564) 

0 

202(3788) 209(2889) 

0 208(3148) 

199(3593) 

0 

209(3227) 

208(2987) 

209(1891) 

209(1722) 

Zll(2545) 

216(2230) 

212(267) 

215(192) 

236(-395) 

0 

232(-604) 

0 

226(-643) 

0 

240(-66) 

242(-219) 

0 

0 


