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SYNTHESIS OF ETHAMBUTOL- 
BlS(l-HYDROXY-2-BUTYL)-E 
DI HY D R OC H LOR I DE] 

4C DIHYDROCHLORIDE [(+)-N, N’- 
HY LENE-U-14C-DIAMIN E 
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Despi te  t h e  i n c r e a s i n g  use of ethambutol dihydrochlor ide (Myambutol@ ) i n  

t h e  c l i n i c a l  t rea tment  of primary tuberculos is  ( l ) ,  t h e  p r e c i s e  mechanism by 

which t h i s  drug i n h i b i t s  t h e  growth of mycobacteria has  y e t  t o  be c l e a r l y  de- 

f ined  ( 2 ) .  Peets  and Buyske (3) compared t h e  i n  vivo metabolism of ethambutol 

and its less a c t i v e  (-)-isomer wi th  t h e  a i d  of t h e  14C-labeled compounds; bu t  a 

macro-scale s y n t h e t i c  procedure f o r  t h e  unlabeled drugs ( 4 )  w a s  re ferenced  t o ,  

and t h e  d e t a i l s  of t h e  r a d i o a c t i v e  s y n t h e s i s  were not  presented .  Recent ly ,  

Beggs and Auran (5) u t i l i z e d  a 14C-labeled ethambutol dihydrochlor ide t h a t  w e  

had synthes ized  f o r  i n  v i t r o  s t u d i e s  designed t o  e l u c i d a t e  t h e  mechanism of 

a c t i o n  of t h i s  drug. The p r o l i f e r a t i o n  of such s t u d i e s  ( 6 , 7 , 8 , 9 )  r e q u i r i n g  t h e  

use of  ethambutol-14C dihydrochlor ide prompts us t o  r e p o r t  t h i s  semimicro-scale 

s y n t h e s i s ,  which i s  a modified vers ion  of t h e  macro s y n t h e s i s  of Wilkinson 

-- e t  a l .  ( 4 ) .  Our procedure al lows f o r  maximal recovery of t h e  rad io labe led  drug 

CHZOH 
2 CH3CH2hH-NH2 + Br14CH214CH2Br ___* + 2 H B r  

of t h e  c o r r e c t  o p t i c a l  conf igura t ion ,  i . e .  (+) -- by a d d i t i o n  of unlabeled 

(+)-ethambutol as  c a r r i e r  t o  c o c r y s t a l l i z e  wi th  t h e  l a b e l e d  compound from t h e  

mother l i q u o r  a f t e r  i n i t i a l  i s o l a t i o n  of  a f i r s t  crop of c r y s t a l s .  Although 

t h e  s p e c i f i c  a c t i v i t y  of t h i s  carr ier-added product  is  reduced by approximately 

one-half, many i n  v i t r o  s t u d i e s  which do n o t  r e q u i r e  high s p e c i f i c  a c t i v i t y  

samples can s t i l l  be c a r r i e d  out  with t h i s  product .  

The o p t i c a l  a c t i v i t y  of t h e  14C-labeled ethambutol dihydrochlor ide was not  
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determined; however, t h e  products  from numerous "cold" runs gave va lues  f o r  

[a];", a., +6.01' 
repor ted  (10) f o r  t h e  a c t i v e  (+)-isomer ( I C , ] ~ ~  i 5 . 5  5 0.4 i n  H20). 

l abe led  product exhib i ted  microbio logica l  a c t i v i t y  i d e n t i c a l  t o  t h a t  of  t h e  un- 

labe led  drug and w a s  radiochemical ly  homogeneous by t h i n  l a y e r  chromatography 

0.29 (c  = 1.0 i n  H20), which compare favorably wi th  t h a t  

This  I4C- 

(51. 

EWERIMENTAL 

(+I-N,N'-bis (l-hydrox~-2-b~tyl)ethvlene-U-~~C-diamine Dihvdrochloride -- A 

mixture of ethylene-U-I4C dibromide (Amersham-Searle) (2.0 m C i ,  0.375 g,  1 .37 

mmole) and (+)-2-aminobutanol (Aldrich Chemical Company) (0.947 g, 10.6 m o l e )  

i n  approximately 3.0 m l  of g l a s s - d i s t i l l e d  a c e t o n i t r i l e  w a s  heated under r e f l u x  

f o r  4 hours .  The r e a c t i o n  mixture  w a s  concentrated t o  dryness  i n  vacuo, the  

res idue  was red isso lved  i n  propyl  a lcohol  and reconcent ra ted ,  and 1 . 4  m l  of 

propanol ic  KOH (1 .3  g of KOH i n  10 m l  of propyl  a lcohol )  w a s  added t o  

n e u t r a l i z e  t h e  H B r .  The K B r  which p r e c i p i t a t e d  on cool ing  w a s  removed by f i l -  

t r a t i o n  and washed wi th  propyl  a lcohol  (3x). The combined f i l t r a t e  was con- 

cent ra ted  i n  vacuo, t h e  res idue  taken up i n  propyl  a lcohol  and t h e  s o l u t i o n  

f i l t e r e d .  The f i l t r a t e  was a c i d i f i e d  wi th  7.8 N e t h a n o l i c  H C 1 ,  whereupon 72.1 

mg of c r y s t a l s  were i s o l a t e d  a f t e r  cool ing overn ight  a t  -15' C i n  t h e  f r e e z e r  

compartment of a r e f r i g e r a t o r .  Concentrat ion of t h e  f i l t r a t e  followed by work- 

up as above gave a second crop of c r y s t a l s ,  161.1 mg, g iv ing  a t o t a l  of 233.2 mg 

(65% y i e l d )  of crude product .  The combined product  w a s  e x t r a c t e d  wi th  absolu te  

e thanol  i n  a s o x h l e t  apparatus  for 3 hours  t o  remove traces o f  inorganic  s a l t s ,  

the e x t r a c t  w a s  concentrated t o  dryness  i n  vacuo, and t h e  s o l i d s  w e r e  d i sso lved  

i n  a minimal amount of ho t  e thanol .  

t i o n  followed by cool ing  overnight  gave 148.8 mg of  white  c r y s t a l s ,  m.p. 197- 

201" C; s p e c i f i c  a c t i v i t y ,  5.12 ucilmg. 

Addit ion of e t h a n o l i c  H C 1  t o  t h e  w a r m  solu-  

A lower s p e c i f i c  a c t i v i t y  sample was obta ined  by adding 101 mg of unlabeled 

(+)-ethambutol t o  t h e  mother l i q u o r  from above, concent ra t ing  t h e  s o l u t i o n  t o  

dryness and r e c r y s t a l l i z i n g  t h e  res idue  from e thanol -e thanol ic  H C 1  as above; 

122.7 mg, m.p. 196-201° C; s p e c i f i c  a c t i v i t y  2 .83 uCi/mg. 
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