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A b s t r a c t  - S u b s t i t u t e d  i m i d a z o / 2 , 1 - L / t h i a z o l e  a n d  i m i d a z o / 2 , 1 - b /  

/ 1 , 3 , 4 / t h i a d i a z o l e  d e r i v a t i v e s  2 and 9 were  p r e p a r e d  f r o m  t h e  

c o r r e s p o n d i n g  t h i a z o l y l f o r m a m i d i n e  1 by q u a t e r n i z a t i o n  w i t h  

p h e n a c y l  b r o m i d e  and  f r o m  t h e  c o r r e s p o n d i n g  q u a t e r n i z e d  am ino  

s u b s t i t u t e d  1 , 3 , 4 - t h i a d i a z o l e  d e r i v a t i v e  8 b y  t r e a t m e n t  w i t h  - 
DMFDMA, f o l l o w e d  b y  c y c l i z a t i o n  and  subsequen t  e l i m i n a t i o n  o f  

d i m e t h y l a m i n e .  T h i s  m e t h o d  r e p r e s e n t s  a  n o v e l  m e t h o d  f o r  t h e  

p r e p a r a t i o n  o f  i m i d a z o a z o l e s  w i t h  a  b r i d g e h e a d  n i t r o g e n  a tom.  

The m o s t  commonly u s e d  me thod  f o r  t h e  s y n t h e s i s  o f  f u s e d  i m i d a z o l e s  i s  t h e  

a l k y l a t i o n  o f  h e t e r o c y c l i c  am ines ,  h a v i n g  a n  amino g r o u p  a t  t h e  a - p o s i t i o n  i n  

r e s p e c t  t o  t h e  r i n g  n i t r o g e n  atom, w i t h  a - h a l o  c a r b o n y l  o r  r e l a t e d  ~ o m p o u n d s . ~ ' ~  

T h e r e  a r e  s e v e r a l  a p p r o a c h e s  f o r  t h e  p r e p a r a t i o n  o f  i m i d a z o / 2 , 1 - b / t h i a z o l e  s y s t e m  

known i n  t h e  l i t e r a t u r e ,  e i t h e r  b y  c y c l i z a t i o n  of a n  i m i d a z o - 2 ( 1 X ) - t h i o n e  d e r i v a -  

t i v e  w i t h  a n  a - h a l o  c a r b o n y l  ~ o m ~ o u n d , ~ - ~  o r  by c y c l i z a t i o n  o f  a  2 - a m i n o t h i a z o l e  

d e r i v a t i v e  w i t h  an a - h a l o  c a r b o n y l  S i m i l a r l y ,  i m i d a z o / Z , l - j / / l , 3 , 4 /  

t h i a d i a z o l e  s y s t e m  has  been  p r e v i o u s l y  p r e p a r e d  by  c y c l i z a t i o n  o f  Z - a m i n o t h i a -  

d i a z o l e  e i t h e r  w i t h  p h e n a c y l  b r o m i d e  o r  b romoace tone .  10,11 

R e c e n t l y ,  we r e p o r t e d  a  new s y n t h e s i s  o f  3 - a c y l - s u b s t i t u t e d  d e r i v a t i v e s  o f  i m i d a z o -  

a z i n e s  w i t h  a  b r i d g e h e a d  n i t r o g e n  a tom f r o m  1-heteroarylformamidines, w i t h  t h e  

f o r m a m i d i n e  g r o u p  a t t a c h e d  a t  a - p o s i t i o n  i n  r e s p e c t  t o  t h e  r i n g  n i t r o g e n  a tom,  b y  

q u a t e r n i z a t i o n  w i t h  a - h a l o  k e t o n e s  f o l l o w e d  b y  c y c l i z a t i o n  o f  t h e  r e s u l t i n g  q u a t e r -  

n a r y  s a l t s .  2,11 

I n  t h i s  c o m m u n i c a t i o n  we r e p o r t  on a  new app roach  t o  t h e  s y n t h e s i s  o f  f u s e d  i m i -  

d a z o l e s  i n  w h i c h  t h e  i m i d a z o l e  r i n g  i s  f u s e d  t o  t h e  f i v e  membered r i n g ,  as  a n  

e x t e n s i o n  o f  o u r  r e s e a r c h  a b o u t  t h e  t r a n s f o r m a t i o n s  o f  N-heteroarylformamidines a n d  

fo rmamide  o x i m e s .  13 



Trea tmen t  o f  2 - ( N , N - d i m e t h y l a m i n o m e t h y 1 e n e a m i n o ) - t h i a o e  - - ( 2 )  o b t a i n e d  f r o m  t h e  

c o r r e s p o n d i n g  2 - a m i n o t h i a z o l e  (1) and  N , j - d i m e t h y l f o r m a m i d e  d i m e t h y l  a c e t a l  (DMFDMA), 

w i t h  p h e n a c y l  b r o m i d e  a f f o r d e d  3-benzoylimidazol2,l-blthiazole (3). On t h e  o t h e r  

hand,  2-(N,~-dimethylaminomethyleneamino)-5-methyl-l,3,4-thiadiazole - ( 2 )  o b t a i n e d  

f rom 2-amino-5-methyl-1,3,4-thiadiazole (4) and  DMFDMA, g a v e  b y  t r e a t m e n t  w i t h  

phenacy l  b r o m i d e  2-amino-5-methyl-3-phenacyl-1,3,4-thiadiazolium b r o m i d e  ( 5 ) .  

i d e n t i c a l  w i t h  an a u t h e n t i c  samp le  p r e p a r e d  f r o m  2 - a m i n o - 5 - m e t h y l - l , 3 , 4 - t h i a d i a z o l e  

a c c o r d i n g  t o  t h e  known p r o c e d u r e . 1 °  The compound 5 was f u r t h e r  t r a n s f o r m e d  b y  

h e a t i n g  i n  PPA i n t o  2-methyl-6-phenylimidazo/2,l-~/ll,3,4/thiadiazole ( L )  i d e n t i c a l  

w i t h  an a u t h e n t i c  samp les  p r e p a r e d  f r o m  2 - a m i n o - 5 - m e t h y l - 1 , 3 , 4 - t h i a d i a z o l e  a c c o r d i n g  

t o  t h e  known p r o c e d u r e . 1 °  T h i s  i n d i c a t e s  t h a t  q u a t e r n i z a t i o n  o f  2 - ( N , t j - d i m e t h y l -  

aminomethy1eneamino)-5-methyl-1,3,4-thiadazol (5)  i s  t a k i n g  p l a c e  a t  n i t r o g e n  

a t  p o s i t i o n  3 n e x t  t o  t h e  f o r m a m i d i n e  g r o u p .  However,  when 2 - a m i n o - 5 - m e t h y l - 3 -  

phenacyl-1,3,4-thiadiazolium b r o m i d e  ( 5 )  was t r e a t e d  w i t h  DMFDMA t h e  c o r r e s p o n d i n g  

2-(~,~-dimethylaminomethyleneamino)-5-methyl-3-phenacyl-l,3,4-thiadiazolium b r o -  

m i d e  (i), i s o l a t e d  i n  t h e  f o r m  o f  i t s  h y d r o b r o m i d e ,  was f o r m e d .  When t h i s  compound 

was h e a t e d  i n  w a t e r  c y c l o d e h y d r a t i o n  o c c u r r e d  t o  p r o d u c e  t h e  c o r r e s p o n d i n g  5 - b e n z o y l -  

2-methyliniidazol2,l-b/ll,3,4/thiadiazole ( 9 ) .  (Scheme 1 ) .  

I n  t h i s  r e a c t i o n  C6 i s  i n t r o d u c e d  b y  t h e  a c e t a l  u s e d  f o r  t h e  p r e p a r a t i o n  o f  t h e  

am id ine ,  w h i l e  C5 and COPh g r o u p  i s  i n t r o d u c e d  b y  t h e  a - h a l o  k e t o n e  u s e d  f o r  

q u a t e r n i z a t i o n .  I n  t h e  c a s e  o f  s i x -membered  h e t e r o c y c l e s  c y c l i z a t i o n  i s  t a k i n g  p l a c e  

w i t h  e x t r e m e  e a s i n e s s ,  so  t h a t  we were  n o t  a b l e  t o  i s o l a t e  t h e  c o r r e s p o n d i n g  

q u a t e r n a r y  s a l t s  as  i n t e r m e d i a t e s .  2  

On t h e  o t h e r  hand, by  t r e a t m e n t  o f  1 . 3 . 4 - t h i a d i a z o l e  d e r i v a t i v e  5 w i t h  p h e n a c y l  

b rom ide  t h e  c o r r e s p o n d i n g  q u a t e r n a r y  s a l t  8 was i s o l a t e d ,  i n d i c a t i n g  t h a t  q u a t e r -  

n a r y  s a l t  i s  i n d e e d  a n  i n t e r m e d i a t e .  By f u c t h e r  h e a t i n g  i n  aqueous  s o l u t i o n  t h e  

compound 8 c y c l i z e d  b y  i n t r a m o l e c u l a r  n u c l e o p h i l i c  a t t a c k  o f  t h e  a n i o n  o f  t h e  

q u a t e r n a r y  g r o u p  t o  t h e  c a r b o n  a tom o f  t h e  a m i d i n e  g r o u p ,  f o l l o w e d  b y  e l i m i n a t i o n  

o f  d i m e t h y l a m i n e  o r  p r o t o n a t e d  d i m e t h y l a m i n e ,  a f f o r d e d  t h e  i m i d a z o l 2 . l - b l l l , 3 , 4 /  

t h i a d i a z o l e  d e r i v a t i v e  9 .  (Scheme 2). 
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On t h e  o t h e r  h a n d ,  2 - a m i n o - 5 - b e n z o y l i m i d a z o l e  (c), p r e p a r e d  f r o m  3 - b e n z o y l i m i d a z o  

1 1 . 2 - s f p y r i m i d i n e  (E)2, was t r a n s f o r m e d  w i t h  DMFDMA i n t o  t h e  c o r r e s p o n d i n g  form-  

a m i d i n e  d e r i v a t i v e  = and w i t h  4 . N - d i m e t h y l a c e t a m i d e  d i m e t h y l  a c e t a l  i n t o  t h e  

c o r r e s p o n d i n g  a c e t a m i d i n e  d e r i v a t i v e  E. However, t r e a t m e n t  o f  t h e s e  two i m i d a z o l e  

d e r i v a t i v e s  w i t h  p h e n a c y l  b r o m i d e  r e s u l t e d  o n l y  i n  a  d a r k  p o l y m e r i c  m a t e r i a l .  

(Scheme 3 ) .  
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EXPERIMENTAL 

M e l t i n g  p o i n t s  we re  t a k e n  on  a  K o f l e r  m i c r o  h o t  s t a g e .  ' H  nmr s p e c t r a  w e r e  

o b t a i n e d  on  a  JEOL JNM C60-HL s p e c t r o m e t e r  w i t h  TMS a s  i n t e r n a l  s t a n d a r d ,  i r  

s p e c t r a  on  PERKIN-ELMER i n s t r u m e n t  7278 ,  mass s p e c t r a  o n  a  HITACHI-PERKIN-ELMER 

mass s p e c t r o m e t e r  RMU-6L, and e l e m e n t a l  a n a l y s e s  f o r  C, H, and  N  o n  a  PERKIN- 

ELMER CHN A n a l y s e r  240C. 

5-Benzoylimidazo/2.1-hfthiazole ( 3 ) .  - A  m i x t u r e  o f  1 ( 2 0 0  mg) and DMFDMA ( 0 . 3  m l )  

i n  t o l u e n e  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 2 h ) .  The s o l v e n t  was e v a p o r a t e d  fi 

v a c u o  t o  g i v e  2. T h i s  was w i t h o u t  p u r i f i c a t i o n  used i n  f u r t h e r  s y n t h e s i s .  P h e n a c y l  

b r o m i d e  ( 4 2 0  mg) i n  t o l u e n e  ( 5  m1)was added  t o  t h e  r e s i d u e  and  t h e  m i x t u r e  was 

h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The s o l v e n t  was e v a p o r a t e d  i n  vacuo .  The o i l y  r e s i d u e  

c r y s t a l l i z e d  a f t e r  a d d i t i o n  o f  n - p r o p a n o l  ( 3  m l ) .  The s o l i d  was c o l l e c t e d  b y  

s u c t i o n  t o  g i v e  3 i n  10 % y i e l d ,  mp 1 4 8 - 1 5 0 ' ~  ( f r o m  a  m i x t u r e  o f  c y c l o h e x a n e  and 

c h l o r o f o r m ) ,  m/e  228  (M+,  100 X ) ,  nmr (CDC1 3/TMS) 6 : 7 . 0  ( d d ,  H6 ) ,  7 . 3 0 - 7 . 5 0  (m) 

and 7 .65 -7 .95  (m) (Ph, H z ) ,  8.40 (d ,  H5 ) .  J H  , H  4.5  Hz, J H  1 .0  Hz. 
5  6  2 '  6  

A n a l . C a l c d . f o r  C12H8N20S: C ,  63.14; H, 3.53; N, 12.27.  Found:  C ,  62.75; H, 3 .54;  

N, 12.26. 

2-(fi,fi-Dimethylaminomethyleneamino)-5-methyl-l,3,4-thiadiazole ( 5 1 .  - A  m i x t u r e  o f  

4  ( 1 1 5  mg) and  DMFDMA (0 .3  m l )  i n  t o l u e n e  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The - 

C r y s t a l s  we re ,  a f t e r  c o o l i n g ,  c o l l e c t e d  by  s u c t i o n  t o  g i v e  5 i n  q u a n t i t a t i v e  y i e l d ,  

mP 8 2 - 8 3 ' ~  ( f r o m  c y c l o h e x a n e ) ,  m/e 170  (M', 100 % ) ,  nmr (CDC13/TMS) 6 : 2.45 ( s ,  

5-Me),  2.90 ( s )  and  2 .95 ( s )  (NMe2), 8.10 ( s ,  C H  N) .  

A n a l . C a l c d . f o r  C6H10N4S: C, 42.33; H, 5.92; N, 32.91. Found:  C, 42.24;  H, 5.98; 

N, 32.98. 

Z-Amino-5-methyl-3-phenacyl-l,j,4-thiadiazolium b r o m i d e  ( 6 ) .  - A  m i x t u r e  o f  5 
( 1 7 0  mg) a n d  p h e n a c y l  b r o m i d e  ( 2 2 0  mg) i n  c h l o r o f o r m  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  

( 2  h ) .  The s o l v e n t  was e v a p o r a t e d  i n  vacuo,  t h e  r e s i d u e  d i s s o l v e d  i n  w a t e r  ( 1 0  m l ) ,  

n e u t r a l i z e d  w i t h  s o l i d  s o d i u m  h y d r o g e n  c a r b o n a t e  and e x t r a c t e d  w i t h  c h l o r o f o r m  

( 3  t i m e s ,  15 m l  e a c h  t i m e ) .  The comb ined  e x t r a c t s  we re  d r i e d  o v e r  a n h y d r o u s  sod ium 

s u l p h a t e  t o  g i v e  ( a f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t  i n  v a c u o )  6 i n  60 % y i e l d ,  -- 
mp 2 4 1 - 1 4 3 ~ ~ ,  m/e 233 (M+- HBr,  100 % ) ,  nmr (DMSO-d6/TMS) 6 :  2 .50  ( s ,  5 -Me) ,  6.00 



(3, CH2), 7.45-7.75 (m) and 7.85-8.10 (m) (Ph), 9.95 (br s, NH2). 

Anal.Calcd. for CllHl28rN30S: C, 42.05; H, 3.85; N, 13.37. Found: C, 41.78; 

H, 3.78; N ,  13.22. 

2-Methyl-6-phenylimidazo/2,1-P//1,3,4/thiadiazole ( 7 .  - A mixture of 5 (628 mg) 
and PPA ( 5 g) was heated at 70'~ (5 h). Crushed ice (20 g) was added, and the 

precipitate collected by suction to give 1 in quantitative yield, mp 135-!37'~ 
(from a mixture of ethanol and water), lit1.' mp 1 3 7 - 1 3 ~ ~ ~ ,  nmr (CDC13/TMS) 6 : 

2.63 (s, 2-Me), 7.20-7.45 (m) and 7.65-7.80 (m) (Ph), 7.85 (s, H5). 

2-(~,~-Oimethylaminomethyleneamina)-5-methyl-3-phenacyl-l,3,4-thiadiazolium bro- 

mide monohydrate (8). - A mixture of - 6 (314 mg) and OMFDMA (3 ml) was stirred 

at room temperature (24 h). The precipitate was collected by suction to give 

in 80 % yield, mp 197-19g0c, nmr (DMSO-d6/~~s) a : 2.60 (s, 5-~e), 3,05 (s) and 

3.55 (s) (NMe2), 5.70 (s, CHZ), 7.45-7.70 (m) and 7.85-8.10 (m) (Ph), 9.60 (s, CH=N). 

Anae.Calcd. for C14H17BrN40S : C, 43.42; H, 4.94; N, 14.47. Found: 43.77; H, 4.46; 

N ,  14.16. 

5-Benzoyl-2-methylimidazo/2,l-h//1,3,4/thiadiazole (91. - A solution of 2-(1,1- 

dimethylaminomethyleneamino)-5-methyl-3-phenacyl-l,3,4-thiadiazolium bromide 8 
(369mg) in water (1 ml) was heated under reflux (lh). The precipitate was, after 

cooling,collected by suction to give the compound 9 in 50 % yield, mp 126-129'~ 

(from water). 

Anal. Calcd. for C12H9N30S . H20; C, 55.16; H, 4.24; N, 16.08. Found: C, 55.35; 
1.. 

H, 4.22; N, 16.01. 

2-Amino-4-benzoylimidazole (11). - a) A mixture of 3-benzoylimidazo/l,2-plpyrimidine 
2 ( g )  (225 mg) and hydrazine hydrate (80 % ,  60 mg) in ethanol (5 ml) was heated 

under reflux (2 h). The crystals were, after cooling, collected by suction to give 

the compound (lJ) in 81 % yield, m p  228'~ (decamp.) (from water), m/e 187 (M', 100 % ) ,  

nmr (DMSO-d6/TMs) 6 : 6.10 (br s, NH~), 7.30 (s, H~). 7.40-7.70 (m) and 7.70-7.95 (m) 

(Ph), 11.15 (br s, NH). 

Anal.Calcd. f o r  ClOX9N3O: C, 64.16; H ,  4.85; X, 22.45. Found: C, 63.82; H ,  4.94;  

N ,  22.39. 
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b )  A  m i x t u r e  o f  3-benzoylimidazo/l,2-;/pyrimidine (10) ( 2 2 3  mg) and  h y d r o x y l a m i n e  

( 1 0 0  mg) i n  e t h a n o l  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 1  h ) .  The  s o l v e n t  was e v a p o r a -  

t e d  i n  vacuo,  w a t e r  ( 5  m l )  was added t o  t h e  r e s i d u e  and  t h e  s o l i d  was c o l l e c t e d  b y  

s u c t i o n  t o  g i v e  t h e  compound 11 i n  75  % y i e l d ,  rnp 2 2 8 ' ~  ( f r o m  w a t e r ) .  The i r  s p e c t r u m  

o f  t h e  compound was i d e n t i c a l  w i t h  t h a t  o f  t h e  compound d e s c r i b e d  u n d e r  a ) .  

4-8enzoyl-2-(~,~-dimethylarninomethyleneamino)-imidazole ( 1 2 a ) .  - A  m i x t u r e  o f  

2 - a m i n o - 4 - b e n z o y l i m i d a z o l e  (G) (187  mg) a n d  DMFDMA ( 1 4 5  mg) i n  t o l u e n e ( 6 5  m l )  was 

h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The s o l i d  was, a f t e r  c o o l i n g ,  c o l l e c t e d  b y  s u c t i o n  t o  

g i v e  t h e  compound i n  85 % y i e l d ,  mp 1 9 1 - 1 9 3 ' ~  ( f r o m  t o l u e n e ) ,  m / e  242 ( ~ + , 1 0 0  % ) ,  

nmr (CDC13/TMS) 6 : 2 .95  ( s )  and  3.06 ( s )  (NMe2),  7 .30 -7 .55  (m) and  7 .70 -7 .90  (m) 

(Ph ) ,  8 .65  ( s ,  H5 ) ,  9 .90  ( b r  s, NH). 

A n a l . C a l c d .  f o r  Cl3Hl4N40: C ,  64.45; H, 5 . 8 2  ; N ,  23.12. Found:  C, 64.79;  H, 6 .01;  

N, 22 .97 .  

4 - 8 e n z o y l - 2 - ~ N , ~ - d i m e t h y l a m i n o e ~ y l i d e n e a m i n o ) - i m i d a z o l e  : 1 2 b ) .  - A  m i x t u r e  o f  

2 - a m i n o - 4 - b e n z o y l i m i d a z o l e  (11) (187  mg) a n d  DMADMA ( 1 5 0  mg) i n  t o l u e n e  ( 5  m l )  was 

h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The c r y s t a l s  w e r e ,  a f t e r  c o o l i n g ,  c o l l e c t e d  by  s u c t i o n  

t o  g i v e  t h e  compound i n  50  % y i e l d ,  mp 1 3 9 - 1 4 2 ' ~  ( f r o m  t o l u e n e ) ,  m/e 256 (Mt, 

100 1 ) .  nmr (CDC13/TMS) 6 : 2 .35 ( s ,  C-Me), 3.05 ( s ,  NMe2), 7 .35-7 .55 (m) and  

7 .75 -7 .85  (m) (Ph,  H 5 ) ,  8 .70  ( b r  s, NH). 

A n a l . C a l c d .  f o r  Cl4HI6N40 : C, 69.51; 6.67; N, 18.53; Found:  C ,  69 .30;  H, 6 .78;  

N, 18.88. 
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