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The  p h a r m a c e u t i c a l  p r e p a r a t i o n  l eucogen ,  which  i s  u s e d  fo r  the  t r e a t m e n t  of  l e u k o p e n i a ,  p r o d u c e d  by  
x - r a y  r a d i a t i o n  o r  the  ac t i on  of c h e m i c a l  s u b s t a n c e s  which  d e p r e s s  h e m o p o i e s i s  [1], was  s y n t h e z i s e d  b y  
I. T.  S t rukov  [2]. 

I n d u s t r i a l l y  l e u c o g e n  i s  s y n t h e s i z e d  in a c c o r d a n c e  wi th  the  fo l lowing  s c h e m e :  
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As can be seen from equation A, the reduction of l-cystine is carried out with metallic tin in HCI 

(duration of reaction 24 h)o 

At the end of the reaction the reaction mixture is diluted with water until the HCI content is 2.5- 
3% and the Sn(Ii) ions are precipitated by passing H2S through the solution, filtering off the SnCl 2, and con- 
centrating the filtrate to a syrup-like consistency in vacuo. The l-cystine (Il) in the residue is filtered 

off and used as a starting material for the production of leucogen. 

Leucogen itself, 2-(~-phenyl-~-earboethoxymethyl)-thiazolidine-4-carboxylic acid (IV) is obtained 

by condensation of l-cystine with the ethyl ester of formylphenylacetic acid (Ill) (B, C). 

It is clear from what has been said above that the industrial method of obtaining leucogen has nume- 
rous disadvantages" i) the reduction of 1 cystine is time consuming (24 h); 2) special equipment is re- 
quired for producing HzS, and also equipment for decomposing the unreacted H2S before releasing the 
effluent gases into the atmosphere; 3) to ensure complete precipitation of Sn (ll) ions the reaction mixture 
has to be diluted with water and then concentrated in vaeuo; 4) the solution has to be heated so long in order 
to concentrate it that the quality both of the l-cystine hydrochloride and of the final product are impaired; 

5) the high cost of tin. 
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We propose  a new method for  producing leucogen which does away with the use  of H2S , which is both 
tedious and dangerous to use  on the product ion scale,  and also with tin, which is an expensive raw mater ia l  
and is in shor t  supply. In our  p roce s s  we use  zinc instead of tin, Zn being both cheap and eas i ly  obtainable, 
and the p r oc e s s  developed involves the product ion of leueogen in the p r e sen ce  of zinc chloride.  

The method of reducing 1-cys t ine  by zinc is descr ibed  in the published l i t e ra tu re  [3] and is as follows: 

I 
?H-N}IzI + Zn +4HCl ~ 2 C H - N H z ' I  HC1 + ZnCl~ 

COOH J2 COOH 

This p r o c e s s  has not been applied on the industr ial  scale  for  the product ion of 1-cys t ine  and leuco-  
gen since the d i r ec t  precipi ta t ion of  zinc ions is  difficult becuase  of the high acidity of the solution [4]. 

We have developed a method of obtaining leucogen without previous  removal  of the zinc salts.  In this 
method, the solution of 1-cyst ine  hydrochlor ide  is neutra l ized before  condensation with the ethyl e s t e r  of 
formylphenylacet ic  acid to pH 2.0-2.5,  i .e. ,  to an acidity at which the zinc sal ts  do not undergo hydroloys is ,  
and at which t he i r  p resence  in the solution does not in t e r fe re  with the p ro ce s s  in accordance  with scheme 
B above. If the pH of the solution exceeds  2.5, basic  zinc sal ts  are  prec ip i ta ted  in the res idue and cause 
ser ious  contamination of the final product.  

Leucogen,  produced at pH 2.0-2.5,  is f i l te red  off and washed with dilute-1-2% HC1 until Complete 
removal  of zinc ions f rom the res idue  [5]. The final product  en t i re ly  meets  the r equ i rement s  laid down for  
this prepara t ion .  

EXPERIMENTAL 

12Cystine Hydrocbloride (ll). To 120 ml of water was added 57.5 g of HCI (sp.g. 1.19) and 30 g l- 
cystine, and the mixture was heated at 60-70 ~ until the l-cystine was completely in solution, the solution 
was cooled to 30 ~ and 11.6 g zinc dust was added in portions. The mixture was then heated at 80 ~ and 
held at this temperature with stirring for 8 h. It was then cooled to 30 ~ 3 g of activated carbon was added, 
the solution was filtered off from the carbon and the residue of zinc dust, and the content of II was deter- 
mined. This amounted to 15.5-17.5%, i.e., the yield of II was 36.5 g (92.8%). 

Leucogen-2-(~-phenyl-~-carboethoxymethyl)-thiozolidine-4-carboxylic Acid (IV). To 60 g of a solu- 
tion containing 9.3 g of II was added 5.4 g of sodium bicarbonate, and the pH was determined potentiometri- 
cally (the pH should be 2.2-2.3). To the mixture was then added 24.8 g of redistilled ethanol and 11.4 g of 
III, and the mixture was heated to 80-82 ~ After 2 h at this temperature the mixture was cooled to 30 ~ 
300 ml of water was added, and the mixture was held at room temperature for 12 h. The residue was then 
filtered off, washed with water to complete removal of zinc ions, and then washed with ethanol (20 ml) and 
with ether (15 ml). The yield of leucogen was 12.2 g (70.2%). 
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