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In the p r e p a r a t i o n  of theobromine  f rom 3-methylxanthine,  methyl  benzenesulfonate  has been 
used as the methyla t ing  agent.  

As is well  known [1-3], to obtain theobromine ,  3-methylxanthine  is genera l ly  methyla ted  with dimethyl  
sulfate  in an aqueous ethanolic solution of caus t ic  potash.  However,  if in the reac t ion  the pH exceeds  8.0, 
the methyla t ion of 3-methylxanthine  leads to caffeine, which f o r m s  a by-product .  The methyla t ion  ofxanthine 
de r iva t ives  can a lso  be c a r r i e d  out with methyl  benzenesulfonate  [4], but it takes  place in a cons iderably  
m o r e  compl ica ted  way than with dimethyl  sulfate.  

We have developed conditions for  the methyla t ion  of 3-methylxanthine  with methyl  benzenesulfonate  
in analogy with methyla t ion  by means  of dimethyl  sulfate.  Since methyl  benzenesulfonate ,  unlike dimethyl  
sulfate,  undergoes  p rac t i ca l ly  no decomposi t ion in neutra l  and weakly acidic media  while methyla t ion does 
not take p lace  a t  a pH below 7.0-7.5, an excess  of the methyl  e s t e r  in the reac t ion  mix tu re  r e m a i n s  un-  
changed until the pH r e a c h e s  the n e c e s s a r y  f igure.  This  cons iderably  s impl i f ies  the p e r f o r m a n c e  of the 
methyla t ion  react ion.  

Since the technical  methyl  benzenesul fonate  contains diphenyl sulfone, this impur i ty  compl ica tes  the 
pur i f ica t ion of the theobromine  obtained. Because  of i ts  solubil i ty in hot water ,  in the f i l t ra t ion of the so lu-  
tion of the ca lc ium sa l t  of theobromine  the diphenyl sulfone p a s s e s  into the solution with it and contaminates  
the final product .  We have e l iminated this defect  by a p r o c e s s  that  we have developed which involves the 
r ep rec ip i t a t ion  of the technical  theobromine  via the po ta s s ium salt ,  whereupon the necess i ty  for  heating 
before  f i l t ra t ion  vanishes  [5]. 

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

Thir ty  g r a m s  of 3-methylxanth ine  was dissolved in 127 g of an 8% solution of caus t ic  potash  at 65~ 
and 120 ml  of methanol  was added; then, at  the s a m e  t empera tu re ,  30 ml  of 95.5% methyl  benzenesulfonate  
was added over  45 min; towards  the end of the addition the pH b e c a m e  7.5-8.0.  The mix tu re  was s t i r r e d  
for  20 rain, the pH being mainta ined by the addition of an 8% solution of caus t ic  potash,  and then 19.5 ml  
of the e s t e r  was added ove r  15 rain, the pH being kept  within the s a m e  l imi t s  during an hour. Methylat ion 
was comple te  when 3-methylxanthine  was no longer  p r e sen t  in the reac t ion  mixture ,  which was es tab l i shed  
by tes t  with cobal t  chloride.  The m a s s  was kept at 20-25~ for  8 h, and then the theobromine  was f i l t e red  
off, washed with cold water ,  and mixed with 300 ml of water .  A 20% solution of caust ic  potash  was added 
to the suspens ion  until the solid m a t t e r  d isso lved  and then 2.5 g of ac t ivated carbon.  Af ter  30 rain, the 
solution was f i l t e red  and the theobromine  was prec ip i ta ted  by the addition of 10% hydrochlor ic  acid to pH 
4.0, a f t e r  which it  was s epa ra t ed  f r o m  the m o the r  l iquor and washed with water .  Yield 24.5 g (75.4%); the 
ma t e r i a l  sa t i s f ied  the r e q u i r e m e n t s  of the pharmacopoe ia .  The mo the r  l iquor f rom the technical  product  
contained 4.25 g of caffeine (12.1%). 
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