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Numerous  methods  a r e  known for  the separa t ion  of r a c e m i c  amino ac ids  based  on the fo rmat ion  of 
d i a s t e r e o i s o m e r i c  der iva t ions  [1-4]. However,  these methods  a r e  f a i r ly l abor ious ,  the yield of product  does 
not exceed 50%, and pa r t i a l  r acemiza t ion  is poss ib le  even in the p r o c e s s  of obtaining the f r e e  opt ical ly ac -  
t ive amino acids  f rom the i r  de r iva t ives .  

Another  method of separa t ing  r a c e m a t e s  is based  on the d i f ference  in the c rys ta l l i za t ion  of m o l e c u l a r  
compounds of D L-amino  acids with opt ical ly  inactive compounds and s i m i l a r  m o l e c u l a r  compounds of the 
D- and L-amino  acids  [2, 5]. Th is  method has  proved to be the m o s t  success fu l  fo r  separa t ing  r a c e m i c  
amino acids,  in pa r t i cu la r ,  DL-a lanine .  The p rocedu re  fo r  separa t ing  this subs tance  is s imple  and does 
not r equ i r e  addit ional opera t ions ,  i.e., the convers ion  of the amino acids  into N-ace ty l  de r iva t ives  and hy- 
d ro lys i s .  All the opera t ions  take place without r acemiza t ion ,  in con t rac t  to t heme thed  of separa t ion  through 
d i a s t e r e o i s o m e r s ,  and the yield of amino ac ids  is not l e s s  than 95%. 

We have developed a method fo r  separa t ing  r a c e m i c  alanine into the opt ical ly  ac t ive  D- and L - a l a -  
nines which is s imp le  to p e r f o r m  and ens u re s  a high yield and comple te  optical  separa t ion .  

The e s sence  of the method developed is that the DL-a lan ine  is conver ted  into DL-a lan ine  p - to luene-  
sulfonate and, on the ba s i s  of the di f ferent  solubil i t ies  of the r a c e m i c  sal t  and of an opt ical ly act ive  sa l t  of 
alanine in 97% aqueous acetone,  by keeping the solution of DL-alanine p- to luenesul fonate  at 22°C fo r  2 h and 
adding a seed of D-  or  L-a lanine  p- to luenesul fonate  (0.01 g) c rys ta l l ine  D-  o r  L-a lanine  p- to luenesul fonate  
is obtained. 

The p r o c e s s  of separa t ing  the r a c e m a t e  was perfoianed in s teps  (Table 1). To main ta in  the equil ib-  
r ium of the subs tances  in solution, a f t e r  the prec ip i ta t ion  of the c r y s t a l s  of the D -  or  L -  i somer ,  the DL-  
i s o m e r  was added to the solution in an amount equal to the amount of c ry s t a l s  that had deposited.  

The D- and L-a lan ines  w e r e  obtained by pass ing  the i r  sa l t s  through KU-2 res in ,  opt ical ly pure  p rod-  
ucts the speci f ic  ro ta t ions  of which ag reed  with l i t e r a tu re  data being obtained in 100% yield. 

The advantage of the method that we have proposed in compar i son  with the known method of s e p a r a t -  
ing DL-a lan ine  with the aid of benzenesulfonic  acid [5] is the s impl ic i ty  of the p repa ra t ion  of the sa l t  DL-  
alanine p- toluenesulfonate ,  the rapidi ty  of the method (2 h instead of 20 h), and the higher  yield of product .  

E X P E R I M E N T A L  

The p- to luenesul fonic  acid was obtained by a published method [6]. 

DL-Alanine  p--Toluenesulfonate.  A solution of 5 g of alanine and 9.7 g o fp- to luenesu l fon ic  acid in 20 
ml  of w a t e r  was s t i r r e d  fo r  1 h. On evapora t ion  of the solvent,  white c r y s t a l s  deposi ted with mp 155°C 
(decomp.).  DL-Alanine  p - to luenesu l fona tedoes  not d isso lve  in acetone,  ch loroform,  o r  ethyl ace ta te  o n h ea t -  
ing. It d i s so lves  on heating in ethanol and 97% aqueous acetone  and is read i ly  soluble in water .  
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TABLE 1. Separa t ion of DL-Alanine  p-Toluenesul fonate  
into D-  and L-Alanine p-Toluenesul fona tes  

Amount added 
DL active 
form form 

5 (O)--%, I 
1,79 
2,1 0 

Comp. of the solution 

DL active 
form form 

5 (D)--0, 
4,99 (L) 1.6 
4,98 (D) 2 

Amount 
of seed 

(D) O,Ol 
(L) 0,01 
(D) O,Ol 

Yield of D- 
and L- 
alanines, g 

(D) 1,8 
(L) 2,2 
(D) 2,S 

D- and L-Alanine p-ToluenesuKonates .  These  were  obtained in a s i m i l a r  m a n n e r  to the preceding 
case: mp 175°C (decomp.), [ o t i S - 2  ° (c 4.5; water)  for  D-a lan ine  p- toluenesulfonate ,  and [o~]~+1.96 ° (c4.5; 
water)  for  L-a lanine  p- toluenesulfonate .  

D-and L-Alanine p- to luenesul fonates  d isso lve  in 97% aqueous acetone to a cons iderably  s m a l l e r  ex-  
tent than DL-a lan ine  p-toluenes, , l fonate.  

Separa t ion of DI , -Alanine p-Toluenesul fonate  into D-  and L-Alanine p-Toluenesul fonates .  With heat -  
ing, 5 g of DL--alanine p- toluenesulfonate  and 0.1 g of D-alanine p- toluenesulfonate  were  dissolved in 45 ml  
of 97% aqueous acetone. Af ter  the solution had been cooled, a seed of 0.01 g of D-alanine  p- toluenesulfonate  
was added. Af ter  2 h, c r y s t a l s  of D-a lanine  p- toluenesulfonate  (1.8 g) were  obtained. The f i l t ra te  was evap-  
orated,  1.79 g of DL-a lan inep- to luenesu l fona te  was added to the res idue,  and the whole was dissolved with 
heating in 45 ml  of 97% aqueous acetone and the solution was cooled and t rea ted  with a seed of 0.01 g of L-  
alanine p- toluenesulfonate .  After  2 h, c ry s t a l s  of L-al.anine (2.2 g) had deposited.  Then the expe r [men tw as  
repea ted  s imi la r ly ,  adding DL-a lan ine  p- toluenesulfonate  each t ime  in an amount equal to the amount of 
act ive  alanine sa l t s  that had been isolated. 

S e p a r a t i o n o f D - a n d  L-Alaninep-Toluenesul fonate  into D- or  L-Alanine and p-Toluenesulfonic  Acid. 
A solution of 2 g of D- or  L-a lanine  p- toluenesulfonate  in 20 ml  of wa t e r  was passed  through a column of 
KU-2 cat ion-exchange res in .  The weight ra t io  of subs tance  to res in  was 1 : 10. The alanine was eluted with 
1 N HN4OH. The eluate was evapora ted  in vacuum to dryness ,  giving a c rys ta l l ine  p rec ip i ta te  of D- or  L-  
alanine (0.68 g) with a yield of ,,, 100%. It was r ec ry s t a l l i z ed  f rom methanol,  mp 297°C; for  D-alanine,  [a~}~ 
--14.7 ° (c 2; 5 NHC1),and fo r  L-alanine,  [o~]}~+14.5 ° (c 2; 5 N HC1). 

SUMMARY 

A new method for separating racemic alanine into its optical antipodes via alanine p-toluenesulfonate 
has been developed. 
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