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      A mixture of DL-4-thiazolidinecarboxylic acid (DL-THC), 

(+)- or (-)-tartaric acid ((+)- or (-)-TA), and salicylaldehyde

in acetic acid was stirred at  80℃  to give a salt composed of

equimolar amounts of L-THC and (-)-TA or that of D-THC and (+)-

TA. D- and L-THC with optical purity of 97-99% were obtained 

from these salts in 68-78% yield.

     DL-4-Thiazolidinecarboxylic acid (abbreviated as DL-THC) has been optically 

resolved by preferential crystallization to obtain D- and L-cysteine (D- and L-

Cys),1) as a useful material for medicines, food additives, and cosmetics. An 

aqueous solution containing DL-THC and (+)-tartaric acid ((+)-TA) gave selec-

tively a salt composed of equimolar amounts of D-THC and (+)-TA.2) It has been 

reported that free amino acids are racemized easily in the presence of aldehydes 

in acetic acid.3) On the basis of these facts, the asymmetric transformation of 

DL-THC was attempted by combination of crystallization of less soluble diaste-

reomeric salt and epimerization of more soluble salt. 

     A mixture of 0.010 mol (1.332 g) of DL-THC, 0.010 mol (1.501 g) of (+)- or 

(-)-TA, and 0.005 mol of salicylaldehyde in 20 cm3 of acetic acid was stirred

for 0.5-4 h at  80℃.  The mixture was cooled to  15℃.  The formed salt was

collected by filtration, washed with a small amount of diethyl ether, and dried. 

After adding the salt to 200 cm3 of methanol and stirring the mixture for 1 h at 

room temperature, THC was filtered, washed with methanol, and dried. The result 

of asymmetric transformation is listed in Table 1. The salt of D-THC with (+)-

TA or that of L-THC with (-)-TA was obtained in 73-85% yield and the optical 

purity4) showed 97-99%. These salts gave D- and L-THC in 68-78% yield. L-THC 

was also transformed using (+)-TA into D-THC with 99.3% optical purity5) in 

70.9% yield. The obtained D- and L-THC gave D- and L-Cys in 83% yield by treat-

ment with hydroxylamine hydrochloride,1,6) respectively.
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     Table 1. Asymmetric Transformation of DL-4-Thiazolidinecarboxylic Acid a)

a) DL- or L-THC (0.010 mol), 0.010 mol of (+)- or (-)-TA, and 0.005 mol of

salycilaldehyde were consumed. b) Yield / % = [Yield×100/g] / 2.833.
c)[α]D20 (c 1.00, water). d) Yield / %=_ [Yield×100/g] / 1.332.
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