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THE "HILBERT-JOHNSON" REACTION OF 3.5-DIETHOXY-1,2,4-THIADIAZOLE 

* 
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Nicuwe Achtergracht  129, Awsterdan, Tt.e Netherlands. 

A lky l a t i on  o f  3 .5 -d i e t~oxy-1 ,2 ,4 - th i ad iazo le  v i a  a  

Hilbert-Johnson type  r e a c t i o n  r e s u l t s  i n  t h e  format ion  

of N ( 2 ) - s u b s t i t u t e d  d e r i k t i v e s .  

The replacement  of acarbon-carbon double bond by a  s u l f u r  atom 

has  been recognized a s  an i n t e r e s t i n g  type  of  modi f ica t ion  i n  

view of t h e  e l e c t r o n i c  and s t e r i c  s i m i l a r i t i e s  between t h e  two 

s t r u c t u r a l  e l e m e n t s l p 2 .  Such a  replacement  i n  c a s e  of pyr imid ine  

would l e ad  t o  t h e  1 , 2 , 4 - t h i a d i a z o l e  system. I n  view of t h e  f a c t  

t h a t  pyrimidine d e r i v a t i v e s  a r e  involved  i n  t h e  s t r u c t & e  of nu- 

c l e i c  ac id  components, i t  would be  of i n t e r e s t  t o  de s ign  t h i a -  

d i a z o l e  analogues of nuc leos ides  pnd  n u c l e o t i d e s .  I n  t h i s  commu- , . 
n i c a t i o n  w e  d e s c r i b e  t h e  N ( 2 ) - a l k y l a t i o n  of 3.5-diethoxy-1,2,4- 

3 t h i a d i a z o l e  v i a  t h e  Hilbert-Johnson r e a c t i o n  . 
3,'-Diethoxy-1,2,4-thiadiazole, 1 was ,ob t a ined  by o x i d a t i o n  of 

e t h y l  th iocarbamate4  and p u r i f i e d  by vacuum sub l ima t ion  (50-60°/ 

10 m m ) .  The s u l f u r - f r e e  product  showed a  mel t ing  p o i n t  of 49-50'. 

React ion of 1 wi th  benzyl  bromide 2a. i n  r e f l u x i n g  CHJCN, pro- :,, 

ceeded s lowly  and even a f t e r  a week both  t h e  s t a r t i n g  materials 
i 
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could  b e  d e t e c t e d  i n  t h e  mix ture .  The l a t t e r  f a c t  a t t e s t s  t o  t h e  

lower n u c l e o p h i l i c i t y  of  t h e  t h i a d i a z o l e  system i n  comparison t o  

t h e  cor responding  pyr imid ine .  The p roduc t  of t h e  r e a c t i o n  which 

was i s o l a t e d  i n  a pure  s ta te  by chromatoqrapby ove r  a  s i l i c a  

column ( e l u e n t :  C H C l 3 1  showed t h e  fo l l owing  s p e c t r a l  d a t a :  

IR (pu re )  1690, 1590, 1550 cm-l; PMR(CC14) 6 1.42 t and 4.53 q 

(CH3Cfi20-), 4.74 s (PhCF12), 7.27 ( a roma t i c  p r o t o n s ) .  These d a t a  

do n o t ,  however, a l l ow  a  d i s t i n c t i o n  between t h e  N(2)-benzyl  and 

t h e  N(4)-benzyl  d e r i v a t i v e s  3a and 4 ,  r e s p e c t i v e l y .  Assignment 

of  s t r u c t u r e  3a t o  t h e  benzy l a t ed  p roduc t  i s  ba sed  upon t h e  e l e c -  

t ron-impact  f r agmen ta t i on  o f  t h e  compound (Scheme A I .  The mass 

+ 
spectrum shows t h e  fo l l owing  s i g n i f i c a n t  peaks:  m/e 236 (73%,  M ) ,  

175 ( 1 2 % ) ,  133 ( 2 1 % ) ,  132 ( 4 3 % ) ,  99 ( 2 % ) ,  91 ( l o o % ,  c ~ H ~ + I .  While 

fo rmat ion  of  i o n s  a and b a r e  c o n s i s t e n t  w i th  s t r u c t u r e  3a ,  t hey  

can a l s o  be exp l a ined  on t h e  b a s i s  of 4. The formation of  i o n  6, 

on t h e  o t h e r  hand, i s  on ly  p o s s i b l e  from t h e  N(21-isomer 3a. The 

genes i s  of 2 may be  r a t i o n a l i z e d  by t h e  l o s s  of a  C H -CH N=S 
6 5  2 

molecule from i o n  5 ( m / e  236 ) .  Th i s  i s  suppor ted  by t h e  observa-  

t i o n  of a  s t r o n g  me ta - s t ab l e  peak a t  m/e 41.5, cor responding  t o  

t h e  p roce s s  236 - 99. 

1 r e a c t e d  w i t h  chloromethyl  benzy l  e t h e r 5  (2b)  a t  room tempe- 

r a t u r e  (24h,  CH3CN) t o  y i e l d  3b i n  80% y i e l d .  IR(pure1 :  1690, 

1600, 1100 cmT1'; PMR(CDC13), 6 1 .38  t and 4.49 q (C133Cfi20-I, 

4.65 s  (PhCH2-), 5.13 s(-0-CH2N), 7.34 ( a roma t i c  p r o t o n s )  : 
+ 

MS m/e 266 (15% M I ,  236 ( 2 4 % ,  M-CH201, 160 (68 ,  M-C6H5CHOl, 

91 ( l o o % ,  C 7 H 7 + ) .  The p o s i t i o n a l  ass iqnment  of t h e  a l k y l  group 

i n  3b i s  based upon analogy of t h e  r e a c t i o n  of  1 wi th  benzyl  



8 ,  

bromide. Attempts t o  debenzyla te  3b by t r ea tmen t  w i th  HBr/ 
I 

CH3COOH o r  c a t a l y t i c  hydrogenat ion l e d  t o  t h e  degrada t ion  o f  t h e  

h e t e r o c y c l i c  system. S i m i l a r l y ,  h y d r o l y s i s  o f e i t h e r  3a o r  3b 
i 

gave r e a c t i o n  m i x t u r e s i i n  which f r e e  s u l f u r  could  be  demonstra- 

t e d .  The aforementioned r e s u l t s  i n d i c a t e  t h a t  t h e  3-0x0-1,2,4- 

t h i a d i a z o l e s  a r e  re1,at ively uns t ab l e  under a c i d i c ,  b a s i c  and hy- 
5 

d r o l y t i c  cond i t i ons .  

The a p p l i c a t i o n  of t h e  Hilbert-Johnson r e a c t i o n  of 1 wi th  ri- 
I 

bosy l  h a l i d e s  w i t f i  t h e o b j e c t i v e  of p r epa r ing  novel nuc leos ides  

i s  being i n v e s t i g a t e d ;  
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