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L I T H I U M  TRlMETHYLSl LYLDIAZOMETHANE: A NEW SYNTHON FOR THE PREPARATION 

OF 5-SUBSTITUTED 1.2.3-THIADIAZOLES 
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AbStrait - L i t h i u m  t r i m e t h y l s i l y l d i a z o m e t h a n e  smooth ly  r e a c t s  w i t h  t h i o n o e r t e r s .  

d i t h i o e s t e r s ,  and carbon d i s u l f i d e  t o  g i v e  5 -subs t i t u ted  1.2.3-thiadiaroles. 

D i a l o m e t h a n e  i s  known t o  r e a c t  w i t h  t h i o n o  and d i t h i o e s t e r s  t o  g i v e  5 - s u b s t i t u t e d  1.2.3- 

t h i a d i a ~ a l e s . ~  However, these r e a c t i o n s  are n o t  genera l  f o r  t h e  p r e p a r a t i o n  o f  1 .2 .3- th iad iaro ler  

s i n c e  t h e  f o r m a t i o n  o f  1 . 2 . 3 - t h i a d i a z o l e s  depends on t h e  s u b s t r a t e s  used  and t h e  r e a c t i o n  

cond i t i ons .  We have a l r e a d y  demonstrated t h a t  t h e  l i t h i u m  s a l t  o f  t r i r n e t h y l s i l y l d i a z o m e t h a n e  

(TMSCHN2, (CH3)3SiCHN2) i s  q u i t e  use fu l  as a [C-N-N] synthon f o r  t h e  p r e p a r a t i o n  o f  a ~ o l e s . ~  As 

an e x t e n s i o n  o f  these works, t he  p resen t  communicat ion dea ls  w i t h  a new and conven ien t  p repara t i on  

of 5 - s u b s t i t u t e d  1.2.3-thiadiaroles f r om th ionoes te rs ,  d i t h i o e s t e r s .  and carbon d i su l f i de .  

W e  have found t h a t  t r e a t m e n t  o f  t h i o n o  and d i t h i o e s t e r s  w i t h  l i t h i u m  trimethylsilyldiazamethane 

(1). prepared from TMSCHNZ w i t h  n - b u t y l l i t h i u m ,  f o l l o w e d  by d i r e c t  workup w i t h  aqueous methanol - 
gives  5 -subs t i t u ted  1.2.3- th iad iaza les (2) i n  good y i e l d s .  

P t y p i c a l  e x p e r i m e n t a l  p r o c e d u r e  f a r  t h e  p r e p a r a t i o n  o f  2 i s  as f a l l o w s :  To a s o l u t i o n  o f  

T M S C H N ~ ~  (2.2 M hexane so lu t i on .  0.55 ml. 1.2 mmol) i n  d i e t h y l  e t h e r  (10 m l )  was added d ropw ise  n- 

b u t y l l i t h i u m  (15% hexane s o l u t i o n .  0.76 ml. 1.2 mmal)  a t  -78°C Under  a r g o n  and t h e  m i x t u r e  w a s  

s t i r r e d  f a r  20  m i n  a t  -78°C. A  s o l u t i o n  o f  0 - m e t h y l  t h i o b e n z o a t e  (152  mg. 1 mmol)  i n  d i e t h y l  

e t h e r  (3  m l )  was t hen  added d ropw ise  a t  -78% The m i x t u r e  was s t i r r e d  a t  -78'C f o r  30 min, t hen  

I 



Tablea P r e p a r a t i o n  o f  5-Subst i tu ted 1.2.3-Thiadiarales (k) 

RC(S)X Y i e l d  mp"C or 1 ~ - ~ ~ ~ ( ~ ~ ~ 1 3 )  

R  X (%) b p " ~ ( m n ~ g ) ~  6 a t  4-H 

Ph- 

Ph- 

PhCH2- 

a )  U n l e s s  o t h e r w i s e  s t a t e d ,  t h e  r e a c t i o n  was c a r r i e d  o u t  as  a t y p i c a l  p rocedure .  A l l  
p r o d u c t s  gave  s a t i s f a c t o r y  e l e m e n t a l  a n a l y s i s  and  s p e c t r a l  data.  b )  D i s t i l l a t i o n  w a s  

c a r r i e d  o u t  by  a K u g e l r o h r  appara tus .  c )  L i t . . 2a  mp 53-53.5'C. d )  R e c r y s t a l l i z e d  f rom 
benzene-hexane. e) O e s i l y l a t i o n  w i t h  aqueous methanol was c a r r i e d  o u t  a t  r e f l u x  f o r  1-2 h. 
f )  The s t a r t i n g  d i t h i o e s t e r  was p r e p a r e d  i n  73% y i e l d  b y  r e a c t i o n  o f  g e r a n y l m a g n e s i u m  
c h l o r i d e  w i t h  c a r b o n  d i s u l f i d e ,  f o l l o w e d  by  m e t h y l a t i o n  w i t h  m e t h y l  i o d i d e .  g) 
R e c r y s t a l l i z e d  f r o m  e t h y l  acetate-hexane. h) The r e a c t i o n  w i t h  l- was c a r r i e d  o u t  a t  O'C 
f a r  1  h. i )  5-Ethy l th io-4- t r imethyls i ly i -1.2.3- th iadiazole i s  a l so  ob ta ined  i n  3% y i e l d .  

a t  0-C f o r  30 min. A f t e r  a d d i t i o n  of water  (1 m l )  and methanol (5  ml), t h e  m i x t u r e  was  s t i r r e d  a t  

room t e m p e r a t u r e  f o r  1  h  and  c o n c e n t r a t e d  i n  vacuo. The r e s i d u e  was suspended i n  w a t e r  and  

e x t r a c t e d  w i t h  benzene. The o rgan ic  e x t r a c t s  were washed w i t h  water, s a t u r a t e d  aqueous sodium 

c h l o r i d e ,  d r i e d  o v e r  a n h y d r o u s  magnesium s u l f a t e ,  and  c o n c e n t r a t e d  i n  vacuo. The r e s i d u e  w a r  

p u r i f i e d  by  column chromatography (Merck s i l i c a  g e l  Art. 7734. benzene : d i e t h y l  e t h e r  = 50 : 1) t o  

g i v e  5-phenyl-1.2.3-thiadiarole (146 mg. 9 0 % ) . ~  



HETEROCYCLES, Vol 24, No 3. 1986 

The r e s u l t s  a r e  summarized i n  Table. Var ious t h i o n o e s t e r s  i n c l u d i n g  aromat ic ,  he twoaromat i c ,  and 

a l i p h a t i c  ones r e a c t  w i t h  1  t o  g i v e i i n  goad y i e l d s .  O t h e r  t h i o c a r b o n y l  compounds, s u c h  a s  
N 

d i t h i o e s t e r s  and d ihydro -Z(3H) - fu ran th ione .  a l s o  undergo  t h e  r e a c t i o n  w i t h  1  g i v i n g  t h e  .., 
corresponding 1.2.3-thiadiazales. I n  t h e  c a s e  of 0 , s - d i e t h y l  d i t h i o c a r b o n a t e .  5-ethoxy-1,2.3- 

t h i a d i a r a l e  i s  f o r m e d  a s  a m a j o r  p r o d u c t  accompan ied  w i t h  a s m a l l  amoun t  o f  5 - e t h y l t h i o - 4 -  

trimethylzilyl-1,2,3-thiadiamle. 

Carbon  d i s u l f i d e  has been r e p o r t e d  n o t  t o  g i v e  h e t e r o c y c l i c  compounds by  t h e  r e a c t i o n  w i t h  

d iaromethane or T M S C H N ~ . ~  I n  c o n t r a s t  t o  these. however, t h e  r e a c t i o n  w i t h  ;smoothly a f f o r d s  5- 

alkylthio-4-trirnethyl~il~l-1.2.3-thiadial a f t e r  d i r e c t  a l k y l a t i o n  w i t h  a l k y l  ha l ides. '  

1 )  (CH3)3SiC(Li)N2 1 R S  
CS2 > 

2) R-X Z/W RX=CH31, 9 6 %  
( C H 3 l 3 S 1  N" 

RX=PhCH2Br ,  9 1 %  

The r e a c t i o n  mechanism o f  t h e  f o r m a t i o n  o f  1 . 2 , 3 - t h i a d i a z o l e r  may b e  c o n s i d e r e d  a s  f o l l o w r :  

N u c l e o p h i l i c  a t t a c k  o f  on t h e  t h i a c a r b o n y l  carbon o f  RC(S)X, f o l l o w e d  by  c y c l i z a t i a n  c o u l d  g i v e  a 

1 . 2 . 3 - t h i a d i a r o l i n e  i n t e r m e d i a t e ? .  Subsequen t  e l i m i n a t i o n  o f  L i X  f r o m ~ o c c u r s  t o  g i v e  a 4- 

trimethylsilyl-1.2.3-thiadiarale 4. wh ich  i s  hyd ro l yzed  w i t h  a l k a l i n e  aqueous methanol t o  a f f o r d  5 - 
? ( c H ~ ) ~ s ~ c ( L ~ ) N ~  1 

R-C-X 

X = 0CH3. SCH3. SC2H5 3 
w 

4 - 

We have a l r e a d y  r e p o r t e d  t h a t  me thy l  e s t e r s  of c a r b o x y l i c  ac ids  smooth ly  r e a c t  w i t h  t w o  equ iva len ts  

o f  1  t o  g i v e  t e t r a z o l e s  i n  good y i e l d s  v i a  an a - s i l y l d i a r o k e t a n e  i n t e ~ m e d i a t e . ~ "  I n  c o n t r a s t  w i t h  
?" 

t h i s  reac t i on ,  t h e  r e a c t i o n  o f  w i t h  t h i o n o e s t e r s  a f f o r d s  1.2.3-thiadiaroles. The d i f f e r e n c e s  of  

r e a c t i v i t y  t o w a r d  1  between e s t e r s  and t h i o n o e s t e r r  may be due t o  t h e  n u c l e o p h i l i c i t y  of R-S- (pa th  - 
a) and R-0- (path b) i n  t h e  b e t a i o e  i n t e r m e d i a t e  5 which seems t o  be i n i t i a l l y  formed. 

S t a r t i n g  t h i o n o e s t e r r  are e a s i l y  prepared by  t r e a t m e n t  o f  t h e  co r respond ing  e s t e r s  w i t h  Lawesson'r 
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