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N , N - D I M E T H Y L C H L O R O F O R M I M I N I U M  CHLORIDE IN THE SYNTHESIS OF 

HETEROCYCLIC COMPOUNDS. 

THE SYNTHESIS OF N-HETEROARYLFORMAMIDINE HYDROCHLORIDES, 

OXAZOL0/5,4-d/PYRIMIOINES, FUSED IMIDAZOLES AND OTHER SYSTEMS 

* 
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A b s t r a c t  - N,N-Dimethylchloroformiminium c h l o r i d e  (DCFC) 

was used  f o r  p r e p a r a t i o n  o f  N - h e t e r o a r y l f o r m a m i d i n e  h y d r o -  

c h l o r i d e s  ( 2 ) .  f used  o x a z o l e s  ($), i m i d a z o l e s  (?, 8) and 

t h i a z o l e s  (10). DCFC i s  advan tageous  i n  t h o s e  cases  i n  w h i c h  

t h e  u n d e s i r e d  f u r t h e r  m e t h y l a t i o n  o f  NH, OH, and  SH g r o u p s  

c o u l d  o c c u r  b y  u s i n g  N ,N-d ime thy l f o rmamide  d i m e t h y l  a c e t a l  

(DMFDMA). 

N - H e t e r o a r y l  f o r m a m i d i n e s   and'^-heter~ar~lformamide ox imes  have been shown t o  be 
1  e x t r e m e l y  u s e f u l  i n t e r m e d i a t e s  i n  t h e  s y n t h e s i s  o f  v a r i o u s  h e t e r o c y c l i c  sys tems  . 

R e c e n t l y ,  we h a v e  d e s c r i b e d  a  new s i m p l e  me thod  f o r  t h e  p r e p a r a t i o n  o f  2 -amino-  

o x a ~ o l o / 4 , 5 - c / ~ u i n o l i n e ~  and o x a z o l o / 4 , 5 - b l p y r i d i n e  d e r i v a t i v e s 3  by  c y c l i z a t i o n  

,of t h e  c o r r e s p o n d i n g  o - h y d r o x y - s u b s t i t u t e d  N - h e t e r o a r y l f o r m a m i d e  ox imes  w i t h  

N ,N-d ime thy l f o rmamide  d i m e t h y l  a c e t a l  (DMFDMA). However, when we wan ted  t o  e x t e n d  

t h i s  r e a c t i o n  t o  t h e  s y n t h e s i s  o f  oxazolo/4,5-dlpyrimidines s t a r t i n g  f r o m  5 -am ino -  

u r a c i l ,  we o b s e r v e d  t h a t  t h e  l i m i t i n g  s t e p  i s  t h e  p r e p a r a t i o n  o f  5 - ( N , N - d i m e t h y l -  

aminomethyleneamino)uracil w h i c h  can  be o b t a i n e d  o n l y  i n  17% y i e l d  u n d e r  o p t i m a l  

r e a c t i o n  c o n d i t i o n  b y  u s i n g  DMFDMA. The r e a s o n  f o r  t h i s  l o w  y i e l d  i s  f u r t h e r  

m e t h y l a t i o n  a f f o r d i n g  1,3-dimethyl-5-(N,N-dimethylaminomethyleneamino)uracil as 
4  t h e  m a i n  p r o d u c t  . 

I n  o r d e r  t o  a v o i d  t h e  m e t h y l a t i o n  o f  NH g r o u p s ,  N ,N-d ime thy l f o rmamide  d i n e o p e n t y l  

a c e t a l  has been  f o u n d  t o  be advan tageous  i n  compar i son  t o  D M F D M A ~  s i n c e  t h e  b i g  

n e o p e n t y l  g r o u p  p r e v e n t s  f u r t h e r  a l k y l a t i o n  d u r i n g  t h e  r e a c t i o n  as  o b s e r v e d  i n  
6  f u s e d  i m i d a z o l e s  . On t h e  o t h e r  hand, V i l s m e i e r  reagen t ,  p r e p a r e d  i n  s i t u  f r om 

7 N , N - d i m e t h y l f o r m a m i d e  and e i t h e r  t h i o n y l  c h l o r i d e  , p h o s p h o r y l  c h l o r i d e 8 ,  o r  
9 p h o s p h o r u s  p e n t a c h l o r i d e  , can  be used  f o r  c y c l i z a t i o n  o f  a  v a r i e t y  o f  o r t h o -  

1 0  d i s u b s t i t u t e d  a r o m a t i c  and h e t e r o c y c l i c  compounds. I n  t h i s  manner d i o x o l e s  , 
chromones 1 1 s 1 2 ,  i s o c h r ~ m o n e s ~ ~ ,  i ~ o q u i n o l i n e s ~ ~ ,  4 , 7 - d i a z a i n d o l e s 1 4 .  p y r i d i n e s ,  

20 p y r i m i d i n e s ,  and q u i n ~ l i n e s ~ ~ ' ~ ~  h a v e  been p r e p a r e d .  I n  some i n s t a n c e s  a l k y l a t i o n  , 
and d e h y d r a t i o n  o f  amides i n t o  n i t r i l e s  and i s o n i t r i l e s  23-25 

h a v e  been  o b s e r v e d .  



I n  t h i s  commun ica t ion  we wou ld  l i k e  t o  r e p o r t  on t h e  t r a n s f o r m a t i o n  o f  h e t e r o c y c l i c  

amines 1 i n t o  t h e  c o r r e s p o n d i n g  N - h e t e r o a r y l f o r m a m i d i n e s  1 ( u s u a l l y  i s o l a t e d  as 

h y d r o c h l o r i d e s )  w i t h  N , N - d i m e t h y l c h l o r o f o r m i m i n i u m  c h l o r i d e  (DCFC) ( t h e  V i l s m e i e r  

r e a g e n t )  as an a l t e r n a t i v e  t o  t h e  p r e v i o u s l y  d e s c r i b e d  methods26s27 .  F u r t h e r m o r e ,  

the  r e a g e n t  c a n  be used  a l s o  f o r  t h e  c y c l i z a t i o n  o f  o - d i a m i n o  and o-aminomercapto 

compounds i n t o  t h e  c o r r e s p o n d i n g  f u s e d  i m i d a z o l e s  and t h i a z o l e s ,  r e s p e c t i v e l y .  

The r e a g e n t  i s  e s p e c i a l l y  s u i t a b l e  i n  t h o s e  cases i n  w h i c h  f u r t h e r  m e t h y l a t i o n  o f  

NH, OH, a n d l o r  SH g r o u p  w i t h  N.N-d imethy l formamide d i m e t h y l  a c e t a l  (DMFDMA) c o u l d  

no t  be a v o i d e d .  I n  o r d e r  t o  a v o i d  t h e  s u b s t i t u t i o n  o f  h y d r o x y  o r  p o t e n t i a l  h y d r o x y  

group i n  t h e  p resence  of  p h o s p h o r y l  c h l o r i d e  used f o r  t h e  p r e p a r a t i o n  o f  t h e  

V i l s m e i e r  r e a g e n t  i n  s i t u ,  t h e  p u r e  N,N-dimethylchloroformiminium c h l o r i d e  (DCFC) 

has been p r e p a r e d  a c c o r d i n g  t o  the l i t e r a t u r e 2 '  and used t h r o u g h o u t  t h i s  i n v e s t i g a t i o n .  

The r e a c t i o n  between h e t e r o c y c l i c  amines and DCFC y i e l d e d  t h e  c o r r e s p o n d i n g  

N-heteroaryl-N',N'-dimethylformamidines u s u a l l y  i n  t h e  f o r m  o f  h y d r o c h l o r i d e s .  

The f o l l o w i n g  h e t e r o c y c l i c  amines were c o n v e r t e d  i n  t h i s  manner:  2 - a m i n o p y r i m i d i n e  

(la), 5 - a m i n o u r a c i l  (E), 3 - a m i n o - 6 - c h l o r o p y r i d a z i n e  (2). 3-amino-(1H)-1.2.4- 

t r i a z o l e  (&), 2 -aminobenz im idazo le  (9). and 4 - a m i n o - 2 . 1 . 3 - b e n z o t h i a d i a z o l e  (3). 
The c o r r e s p o n d i n g  N - h e t e r o a r y l f o r m a m i d i n e  h y d r o c h l o r i d e s  2 were e a s i l y  c o n v e r t e d  

w i t h  h y d r o x y l a m i n e  i n t o  t h e  c o r r e s p o n d i n g  N - h e t e r o a r y l f o r m a m i d e  ox imes 3 w i t h  

h y d r o x y l a m i n e  i n  me thano l  b y  s t a n d i n g  a t  room t e m p e r a t u r e  f o r  s e v e r a l  h o u r s .  I n  

some i n s t a n c e s ,  e s p e c i a l l y  when a n a l y t i c a l l y  p u r e  samples c o u l d  n o t  be o b t a i n e d  

by u s u a l  p u r i f i c a t i o n 2 ' ,  t h e  c r u d e  N - h e t e r o a r y l f o r m a m i d i n e  h y d r o c h l o r i d e s  2 were 

c o n v e r t e d  w i t h  h y d r o x y l a m i n e  d i r e c t l y  i n t o  t h e  c o r r e s p o n d i n g  N - h e t e r o a r y l f o r m a m i d e  

oximes. The compounds 36, g, f, and !!were p r e p a r e d  i n  t h i s  way. (Scheme 1). 

DCFC H NOH net -NH, -----c Het -N = CH-NMe, Het -NHCH=NOH 

(X HCI) 
1 - 2 - 3 - 

Het: 

a)  p y r i m i d i n y l - 2  

b) ~ 2,4-dihydroxypyrimidinyl-5 ~ ~~~~~ 

c )  6 - c h l ~ r o p ~ r i d a z i n y l - 3 ~  

d)  t h i a z o l y l - 2  

e) ( 1 H ) - 1 , 2 , 4 - t r i a z o l y l - 3  

f )  5 - p y r a z o l y l - 4 - c a r b o x a m i d e  ox ime 

g) b e n z i m i d a z o l y l - 2  

h )  p u r i n y l - 6  

i )  2.1.3-benzothiadiazolyl-4 

SCHEME 1 

Due t o  t h e  method d e s c r i b e d  above, t h e  p r o b l e m  a round  t h e  p r e p a r a t i o n  o f  5-(N.N- 

dimethylaminomethy1eneamino)uracil (Zb) was s a t i s f a c t o r i l y  s o l v e d  so  t h a t  5-hy-  

d r o x y a m i n o m e t h y l a m i n o u r a c i l  (2) c o u l d  be p r e p a r e d  i n  h i g h  y i e l d .  The c y c l i z a t i o n  

o f  t h e  formamide ox ime g roup  t o  t h e  o - h y d r o x y  o r  p o t e n t i a l  h y d r o x y  g r o u p  d i d  n o t  

occur under  t h e  d e s c r i b e d  r e a c t i o n  c o n d i t i o n s .  However, t h e  t r e a t m e n t  Of  t h e  compound 

3b w i t h  DMFDMA a f f o r d e d  most  p r o b a b l y  2-(N,N-dimethylaminomethyleneamino-7- - 
methyloxazolo/5.4-dlpyrimidin-6(7H)-one (5) (Scheme 2) .  s i m i l a r l y ,  as a l r e a d y  
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3 r e p o r t e d  f o r  p y r i d i n e  a n d  q u i n o l i n e  d e r i v a t i y e s .  2 

Me 
I 

oyxyN=cH -NMe2 
DMFDMA 

N 

3b - 
SCHEME 2 

On t h e  o t h e r  hand, t h e  t r e a t m e n t  o f  o - d i a m i n o  and o -am inomercap to  compounds 

r e s u l t e d  i n  c y c l i z a t i o n  t o  g i v e  f u s e d  i m i d a z o l e s  and t h i a z o l e s ,  r e s p e c t i v e l y .  

R e a c t i o n s  w i t h  DCFC were c a r r i e d  o u t  e i t h e r  i n  t o l u e n e  o r  i n  N , N - d i m e t h y l -  

fo rmamide a t  t h e  t e m p e r a t u r e s  r a n g i n g  f r o m  9 0 ' ~  t o  1 3 0 ' ~ .  The f o l l o w i n g  compounds 

H 

DCFC - 
R R 

DCFC 

asH ' NH, 
DCFC - 

SCHEME 3 

- 1 5 4 7 -  



were c y c l i z e d  i n  t h i s  manner :  1 .2 -d iam inobenzene  (z), 1.2-diamino-4-chlorobenzene 
(5b), 1.2-diamino-4-nitrobenzene (K), 2 , 3 - d i a m i n o p y r i d i n e  ( 5 d ) .  3 . 4 - d i a m i n o p y r i d i n e  

(%), 5.6-diamino-1.3-dimethyluracil ( l ) ,  and 2 - a m i n o t h i o p h e ~ l  ( 9 )  - t o  g i v e  t h e  
c o r r e s p o n d i n g  b e n z i m i d a z o l e  (51% i t s  5 - c h l o r o -  (e). and 5 - n i t r o -  ( g )  
d e r i v a t i v e s ,  lH-imidazo/4.5-b/pyridine (s), 1 H - i m i d a z o / 4 , 5 - c l p y r i d i n e  (e), 
t h e o p h i l l i n e  (g), and  b e n z o t h i a z o l e  ( 1 0 ) .  r e s p e c t i v e l y .  The y i e l d s  we re  c o m p a r a b l e  

t o  t h o s e  o b t a i n e d  b y  o t h e r  me thods .  30;51 (Scheme 3). 

I n  c o n c l u s i o n ,  DCFC i s  c o m p a r a b l e  t o  DMFDMA f o r  t h e  p r e p a r a t i o n  o f  N - h e t e r o a r y l -  

f o rmamid ines  f r o m  amines  and f o r  t h e  c y c l i z a t i o n  o f  o - d i a m i n o  and o -am inomercap to  

a r o m a t i c  and h e t e r o a r o m a t i c  compounds i n t o  f u s e d  i m i d a z o l e s  and t h i a z o l e s .  However,  

DCFC i s  advan tageous  t o  DMFDMA i n  t h o s e  cases ,  i n  w h i c h  f u r t h e r  m e t h y l a t i o n  o f  

NH, OH, a n d / o r  SH g r o u p s  c o n t a i n i n g  N - s u b s t i t u t e d  f o r m a m i d i n e s  o r  c y c l i z a t i o n  o f  

t h e  f o r m a m i d i n e  g r o u p  t o  t h e  o - h y d r o x y  g r o u p  i s  n o t  d e s i r a b l e .  

EXPERIMENTAL 

M e l t i n g  p o i n t s  were  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  we re  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 as 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  on a  HITACHI-PERKIN-ELMER mass s p e c t r o -  

me te 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  on  a  PERKIN-ELMER CHN A n a l y z e r  

240C. 

The p r e p a r a t i o n  o f  N,N-dimethyl-N'-heteroarylformamidine h y d r o c h l o r i d e s  (2) 
Genera l  p r o c e d u r e . -  

A  m i x t u r e  o f  h e t e r o c y c l i c  am ino  compound and N,N-dimethylchloroformiminium 

c h l o r i d e  (DCFC) i n  an a p p r o p r i a t e  s o l v e n t  was l e f t  a t  room t e m p e r a t u r e  f o r  

s e v e r a l  h o u r s .  The e x c e s s  o f  t h e  r e a g e n t  was s e p a r a t e d  b y  s u b l i m a t i o n  (80-90°C, 

3  t o r r ) ,  and t h e  r e s i d u e  r e c r y s t a l l i z e d  f r o m  a n  a p p r o p r i a t e  s o l v e n t .  

I n  t h i s  manner t h e  f o l l o w i n g  compounds were  p r e p a r e d :  

2-(N,N-Dimethylaminomethy1eneamino)pyrimidine h y d r o c h l o r i d e  (e).- T h i s  compound 

was p r e p a r e d  f r o m  2 - a m i n o p y r i m i d i n e  (la, 330 mg) and DCFC (700  mg) i n  t o l u e n e  

(6 m l )  b y  h e a t i n g  a t  r e f l u x  f o r  1  h  i n  88% y i e l d ,  mp. 2 0 5 - 2 1 0 ~ ~  ( f rom 2 - p r o p a n o l ) ,  
nmr ( D M S O - d 6 / ~ ~ s )  6: 3.39 ( s )  and 3 .48 ( s )  (NMe2); 5 .5-6 .5  ( b r ,  NH+) ;  7 .38 (t, H ~ ) ;  

8.77 (d ,  H4, H6) ;  9.15 (s, CH-N); J H  ,H =4.6 Hz. 
4  6  Ana l .Ca l cd .  f o r  C7HllN4C1: C, 45.05; H, 5.94; N, 30 .02.  Found: C, 43.80; H, 5 .29;  

N, 29.28. 
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5-(N,N-0imethylaminomethyleneamino)uracil h y d r o c h l o r i d e  (G). - T h i s  compound 

was p r e p a r e d  f r o m  5 - a m i n o u r a c i l  (E, 185 mg) and DCFC (710  mg) i n  t o l u e n e  ( 7  m l )  

b y  h e a t i n g  t h e  r e a c t i o n  m i x t u r e  a t  r e f l u x  t e m p e r a t u r e  f o r  2  h  i n  78% y i e l d .  

mp 3 0 0 ~ ~  ( f r o m  m e t h a n o l ) ,  nmr (DMSO-d6/TMS) 6 :  3.18 ( s )  a n d  3.23 ( s )  (NMe2);  

7 .75 (d ,  H6 ) ;  8.35 ( s ,  CtJ=N); 11.5 (d ,  NH); JH6,NH= 5 .0  Hz. 

A n a l . C a l c d .  f o r  C7H1,CIN4O2: C ,  38.45; H, 5.0;  N, 25.62. ~ o u n d :  C,37.53; H, 4.99; 

N, 25.23. 

6-Chloro-3-(N,N-dimethylaminomethyleneamino)pyridazine h y d r o c h l o r i d e  (&).-  T h i s  

compound was p r e p a r e d  f rom 3 - a m i n o - 6 - c h l o r o p y r i d a r i n e  (k, 225 mg) and  DCFC ( 5 6 0  

mg) i n  t o l u e n e  ( 6  m l )  b y  h e a t i n g  t h e  r e a c t i o n  m i x t u r e  a t  r e f l u x  t e m p e r a t u r e  f o r  

3  h  i n  90% y i e l d ,  mp 1 6 4 - 1 7 1 ' ~  ( f r o m  2 - p r o p a n o l ) ,  nmr (DMSO-d6/TMS) 6 3 .49 

( s ,  NMe2); 7 .98  ( s )  and  8 .28 ( s )  (H4 and H5) ;  9.25 ( s ,  CH=N); J ,H =9.0  Hz. 

Ana l  . C a l c d .  f o r  C7HIoN4Cl2: C. 38.03 ; H, 4 .56;  N ,  25.34; Found:  4 ~ , 5  37.99; H, 4 .65;  

N. 25.30.  

3-(N,N-Dimethylamin0methyleneamino)-lH-1,2,4-triazole d i h y d r o c h l o r i d e  (g).- T h i s  

compound was p r e p a r e d  f r o m  3 - a m i n o - 1 H - 1 . 2 . 4 - t r i a z o l e  (k, 275 mg) a n d  DCFC (1030  

mg) i n  t o l u e n e  ( 6  m l )  b y  h e a t i n g  a t  r e f l u x  t e m p e r a t u r e  f o r  2  h  i n  90% y i e l d ,  

mp 1 2 3 - 1 2 5 ' ~  ( f r o m  a m i x t u r e  o f  e t h y l  a c e t a t e  and m e t h a n o l  3 : l ) .  nmr (DMSO-d6/TMS) 

6: 3.11 ( s )  and  5 .24  ( s )  (NMe2); 8 .48  (s ,  H5 ) ;  8 .82 ( s ,  Cl j -N).  

A n a l . C a l c d .  f o r  C5HllN5C12: C.  28.30; H, 5 .18;  N ,  33 .01.  Found:  C, 28.60; H, 5 .47;  

N, 34.00. 

2-(N,N-Dimethylaminomethy1eneamino)benzimidazole d i h y d r o c h l o r i d e  (9). - T h i s  

compound was p r e p a r e d  f rom 2 - a m i n o b e n z i m i d a z o l e  (In, 130 mg) and DCFC (600  mg) 

i n  t o l u e n e  (6 m l )  b y  s t a n d i n g  a t  room t e m p e r a t u r e  f o r  3  h  i n  68% y i e l d ,  

mp 6 9 - 7 2 ' ~  ( f r o m  a m i x t u r e  o f  e t h y l  a c e t a t e  and m e t h a n o l  3 : 1 ) ,  nmr (DMSO-d6/TMS) 

6 : 3.10 ( s )  and 3 .22 ( s )  (NMe?); 7 .05 -7 .50  (m, H4.H5.H6.H7); 8 .98 ( s ,  CH=N). 

A n a l . C a l c d .  f o r  C10H14N4C12: C ,  45.99; H, 5.40; N, 21.45.  Found:  C ,  45.62; 

H. 5.26; N. 22.05.  

4-(N.N-Dimethylaminomethyleneamino)-2.1,3-benzothiadiazole h y d r o c h l o r i d e  (G). - 
T h i s  compound was p r e p a r e d  f rom 4-amino-2.1.3-benzothiadiazole (c, 90  mg) and  

DCFC (500  mg) i n  1 , 2 - d i m e t h o x y e t h a n e  ( 6  m l )  by  s t a n d i n g  a t  room t e m p e r a t u r e  f o r  

24 h  i n  94% y i e l d ,  mp 1 9 5 - 1 9 9 ' ~  ( f r o m  2 - p r o p a n o l ) ,  nmr (DMSO-d6/TMS) 6 :  3.41 ( s )  

and  3 .46 ( s )  (NMe2); 7 .65 -8 .10  (m, H5,H6,H7); 9.68 ( s ,  CH=N). 

A n a l . C a l c d .  f o r  C9HllN4ClS : C, 44.53; H, 4.57; N, 23.08;  Found: C ,  43.58; 

H, 4.71; N, 22.80.  



Transformation of N,N-Dimethyl-N'-heteroarylformamidine hydrochlorides into 

N-heteroarylformamide oximes ( 3 ) . -  General Procedure. 

To a solution of N,N-dimethyl-N'-heteroarylformamidine hydrochloride (0.001 mole) 

in methanol (4 ml) hydroxylamine (0.0016 mole) was added and the mixture was 

left at room temperature for 2 h. The solvent was evaporated in vacuo, water 

(3 m1) was added, the crude product collected by filtration and recrystallized 

from an appropriate solvent. 

In this manner the following compounds were prepared: 

2 -Hydroxy iminomethy leneaminopyr id ine  (3a).- This compound was prepared from 2-(N,N- 
dimethylaminomethylamino)-pyrimidine in 59% yield, mp 184-186'~ lit.26 mp 198-200~~. 

whose ir spectrum was identical with that of an authentic sample. 

5 -Hydroxy iminomethy leneaminourac i l  @).- This compound was prepared from 

5-(N,N-dimethylaminomethy1eneamino)uracil hydrochloride (b) in 41% yield, mp 

.300°C (from water); nmr  OMS SO-^^) 6: 7.25 (s, H ~ ) ;  7.23 (CXNH); 6.88 (CHN~J); 

10.2 (br, OH); JNHCH=10.5 Hz. 

Anal.Calcd. for C5H6N403: C, 35.30; H, 3.55; N, 32.93; Found: C, 34.59; H, 3.42; 

N, 31.69. 

3-Hydroxyiminomethyleneamino -lH-1.2.4-triazole (&). - This compound was prepared 
from 3-(N,N-dimethylaminomethyleneamino)-lH-1,2.4-triazole dihydrochloride (2) 
in 70% yield, mp 222-226'~ (from water). 

Anal.Calcd. fop C3H5N50: C, 28.35; H, 3.97; N, 55.10. Found C, 28.60; H, 4.04; 

N. 55.20. 

3-(Hydroxyiminomethyleneamino)-6-~hloropyridazine (&). - This compound was prepared 
from 3-(N,N-dimethylaminomethyleneamino)-6-chloropyridazine hydrochloride (&) i n  
42% yield, mp 207-2lloc, lit.26 mp 1 9 0 - 1 9 4 ~ ~ ,  whose ir spectrum was identical with 

that of an authentic sample. 

4-(Hydroxyiminomethyleneamino)-2,1,3-benzothiadiazole (a).- This compound was 

prepared from 4-(N,N-~dimethylaminomethyleneamino)-2.1.3-benzothiadiaole hydrochlo- 

ride (3) in 66% yield, mp 168-173°~, nmr (DMSO-d6) 6: 7.10-7.62 (m, H ~ . H ~ . H ~ ) ;  8.02 

(d, CXNH); 8.50 (d, CHNH); - 10.42 (s, OH); J C H N H  = 10.5 Hz. 
Anal.Calcd. for C7H6N40S: C, 43.29; H, 3.J1; N, 28.85. Found: C, 43.07, H, 3.06; 

N, 28.65. 
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D i r e c t  c o n v e r s i o n  o f  N,N-dimethyl-N'-heteroarylformamidinium c h l o r i d e s  (1) into 
N - h e t e r o a r y l f o r m a m i d e  o x i m e s  ( 3 ) .  

2-(Hydroxyiminomethy1eneamino)-thiazole (=).- The c r u d e  2 - ( N , N - d i m e t h y l a m i n o -  

methy1eneamino)thiazolium c h l o r i d e  (a) o b t a i n e d  f r om  2 - a m i n o t h i a z o l e  ( 1 0 0  mg, 

0 .001 m o l e )  a n d  N,N-dimethylchloroformiminium c h l o r i d e  ( 7 8 0  mg) a f t e r  s t a n d i n g  

f o r  24 h  a t  r o o m  t e m p e r a t u r e  a c c o r d i n g  t o  t h e  above p r o c e d u r e ,  was t r e a t e d  w i t h  

h y d r o x y l a m i n e  ( 4 0  mg) i n  m e t h a n o l  ( 4  m l ) .  T h e  r e a c t i o n  m i x t u r e  was l e f t  a t  room 

t e m p e r a t u r e  f o r  2  h. The s o l v e n t  was e v a p o r a t e d  i n  v a c u o ,  w a t e r  ( 3  m l )  was added 

t o  t h e  r e s i d u e ,  t h e  c r u d e  ~ r o d u c t  c o l l e c t e d  b y  f i l t r a t i o n  and  r e c r y s t a l l i z e d  

f r o m  m e t h a n o l .  Y i e l d  59%. mp 1 5 3 - 1 5 6 O ~ ,  nmr (DMSO-D6/TMS) 6: 6.88 (d ,  H5); 7 . 15  

( d ,  H4) ;  7 . 50  ( s ,  N=CX); 10 .1  ( b r ,  NH, OH). J H ~  H = 2  HZ.  ' 5  
A n a l . C a l c d .  f o r  C4H5N30S: C, 33.55;  H, 3 .52 ;  N, 29.35.  Found :  C, 33.43;  H, 3.60;  

N. 29 .08 .  

I n  t h e  same manne r  t h e  f o l l o w i n g  N - h e t e r o a r y l f o r m a m i d e  o x i m e s  3 w e r e  p r e p a r e d :  

3-(Hydroxyiminomethy1eneamino)-1H-1.2,4-trazol (*).- T h i s  compound was p r e p a r e d  

f r o m  t h e  c r u d e  3-(N.N-dimethylaminomethyleneamino)-1H-1,2,4-triazole d i h y d r o c h l o -  

r i d e  (2). o b t a i n e d  f r o m  3-amino-1H-1,2,4-triazole a n d  DCFC i n  90% y i e l d ,  b y  

t r e a t m e n t  w i t h  h y d r o x y l a m i n e  i n  m e t h a n o l  a f t e r  2  h  a t  room t e m p e r a t u r e  i n  80% y i e l d ,  

mp 2 2 2 - 2 2 6 ' ~  ( f r o m  w a t e r ) .  

A n a l . C a l c d .  f o r  C3H5N50: C ,  28.35;  H, 3 . 97 ;  N, 55.10. F o u n d :  C, 28.60;  H, 4.04;  

N. 55 .20 .  

5-(Hydroxyiminomethyleneamino)-pyrazolyl-4-carboxamide o x i m e  (3f).- T h i s  compound 

was p r e p a r e d  f r o m  4-cyano-5-(N,N-dimethylaminomethyleneamino)-pyrazole h y d r o c h l o -  

r i d e  (2f) ( 106  mg) p r e p a r e d  f r o m  5 - a m i n o - 4 - c y a n o p y r a r o l e  (If) and  DCFC i n  92% y i e l d ,  

b y  t r e a t m e n t  w i t h  h y d r o x y l a m i n e  ( 7 8  mg) i n  m e t h a n o l  ( 4  m l )  b y  s t a n d i n g  a t  room 

t e m p e r a t u r e  f o r  2  h  i n  62% y i e l d ,  mp 3 0 0 ' ~  ( f r o m  w a t e r ) .  

A n a l . C a l c d .  f o r  C5H8N602: C, 32.61;  H, 4 .38 ;  N, 45.63.  Found:  C, 3 2 . 5 9 ;  H, 4.53;  

N, 44 .04 .  

6-(Hydroxyiminomethyleneamino)purine @I).- T h i s  compound was p r e p a r e d  f r o m  t h e  

c r u d e  6-(N,N-dimethylaminomethy1eneamino)purine h y d r o c h l o r i d e  (2, 112  mg) p r e p a r e d  

f r o m  a d e n i n e  (lJ) and  DCFC i n  87% y i e l d ,  b y  t r e a t m e n t  w i t h  h y d r o x y l a m i n e  ( 5 6  mg) i n  
0  m e t h a n o l  ( 4  m l )  f o r  3 0  m i n  a t  room t e m p e r a t u r e  i n  68% y i e l d ,  mp 300 C ( f r o m  a  

m i x t u r e  o f  e t h a n o l  and  DMF 3 : 1 ) ,  nmr (DMSO-d6) 6 :  8 .15  ( s )  and  8 .18  (s), (H2.H8); 

8 . 3 3  ( s ,  NHCX). 

A n a l . C a l c d .  f o r  C6H6N60: C, 40 .45 ;  H, 3.39; N, 47.18. Found :  C ,  40 .40 ;  H, 3 .37 ;  

N. 46.85.  



C y c l i z a t i o n  of o - d i a m i n o  s u b s t i t u t e d  compounds w i t h  N , N - d i m e t h y l c h l o r o -  

fo rmimin iurn  c h l o r i d e  (DCFC). G e n e r a l  p r o c e d u r e  

A m i x t u r e  of o r t h o - d i a m i n o  compound ( 0 . 0 0 1  m o l e )  and DCFC (0 .005  m o l e )  i n  t o l u e n e  

(10 m l )  was s t i r r e d  f o r  s e v e r a l  h o u r s  a t  room t e m p e r a t u r e  and t h e n  h e a t e d  a t  

r e f l u x  t e m p e r a t u r e  f o r  2  % 9  h.  The s o l v e n t  was e v a p o r a t e d  i n  vacuo,  and  t h e  d r y  

r e s i d u e  suspended 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  sod ium 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 ,  20 ml each  t i m e ) .  The comb ined  e x t r a c t s  we re  

d r i e d  w i t h  a n h y d r o u s  sod ium s u l p h a t e ,  c h l o r o f o r m  e v a p o r a t e d  i n  vacuo and  t h e  p r o -  

d u c t  p u r i f i e d  b y  c r y s t a l l i z a t i o n  o r  s u b l i m a t i o n .  

I n  t h i s  manner t h e  f o l l o w i n g  compounds were  p r e p a r e d :  

B e n z i m i d a z o l e  (k).- T h i s  compound was p r e p a r e d  f r o m  o - p h e n y l e n e d i a m i n e  (a) i n  

42% y i e l d ,  mp 1 7 2 - 1 7 4 ' ~  ( s u b l i m .  150°C, 3  t o r r )  ( l i t . 3 2  mp 1 7 3 - 1 7 4 ° ~ ) .  The i r  
33 spec t rum was i d e n t i c a l  w i t h  t h a t  o f  a n  a u t h e n t i c  sample  . 

5 - C h l o r o b e n z i m i d a z o l e  (%).- T h i s  compound was p r e p a r e d  f rom 4 - c h l o r o - 1 . 2 - d i a m i n o -  

benzene (5J) ( 2  h  a t  room t e m p e r a t u r e ,  2  h  a t  r e f l u x  t e m p e r a t u r e )  i n  45% y i e l d ,  

mp 1 2 2 - 1 2 4 ° ~  ( f r om w a t e r ) ,  lit.34 mp 1 2 5 ' ~  , m/e 152 (M'), nmr (DMSO-d6/TMS) 

6 :  3.5 ( b r ,  NH); 7.12 (dd, H6);  7 .53 (m, H 4 .  H7) ;  8 .13 (s, Hz ) ;  J H  = 1.5  Hz. 
4 '  6  

5 - N i t r o b e n z i m i d a z o l e  ( 6 c ) . -  T h i s  compound was p r e p a r e d  f rom 4 - n i t r o - 1 . 2 - d i a m i n o -  

benzene (z) i n  58% y i e l d ,  mp 2 0 6 - 2 0 9 ~ ~  ( f r o m  w a t e r )  ( l i t . 3 5  mp 2 0 7 - 2 0 9 ~ ~ ) .  

1H-Imidazo/4,5-blpyridine (@).- T h i s  compound was p r e p a r e d  f r o m  3 . 2 - d i a m i n o -  

p y r i d i n e  ( 5 d )  i n  46% y i e l d ,  mp 1 4 6 - 1 5 0 ' ~  ( l i t .32 mp 1 5 0 - 1 5 2 ~ ~ ) , w h o s e  i r  and nmr 
3  2  s p e c t r a  were i d e n t i c a l  w i t h  t h o s e  o f  a n  a u t h e n t i c  samp le  . 

1H-Imidazol4.5-clpyridine (&).- T h i s  compound was p r e p a r e d  f rom 3 , 4 - d i a m i n o -  

p y r i d i n e  (2) i n  30% y i e l d ,  mp 2 1 2 - 2 1 8 ' ~  ( f r o m  2 - p r o p a n o l ) ,  1 i t . 3 ~  mp 2 1 0 - 2 1 5 ~ ~ ,  

i r  and nmr s p e c t r a  were  i d e n t i c a l  w i t h  t h o s e  o f  an a u t h e n t i c  samp le .  
3  2  

T h e o p h y l l i n e  (8) - T h i s  compound was p r e p a r e d  f rom 5,6-diamino-1.3-dimethyluracil 

(1) i n  44% y i e l d ,  mp 2 5 8 - 2 6 3 ' ~  ( s u b l .  2 2 0 - 2 3 0 ~ ~ ,  3  t o r r )  ( l i t . 3 6  mp 2 6 9 - 2 7 4 ' ~ ) .  

w h o s e i r  s p e c t r u m w a s  i d e n t i c a l  w i t h  t h a t  o f  a n  a u t h e n t i c   sample.^ 

B e n z o t h i a z o l e  (g) . -  T h i s  compound was p r e p a r e d  f rom 2 - a m i n o t h i o p h e n o l  ( 9 )  i n  40% 

y i e l d ,  b p  2 2 2 ' ~  ( d i s t i l .  1 0 0 ~ ~ .  3  t o r r )  ( l i t . 3 7  bp 2 2 9 - 2 3 l 0 c ) ,  whose i r  s p e c t r u m  

was i d e n t i c a l  w i t h  t h a t  r e p o r t e d  i n  t h e  l i t .  38 

2-(N,N-Dimethylaminamethyleneamino)-7-methyloxazolo/5,4-d/pyrimidin-6(7H)-one (:).- 

A m i x t u r e  o f  5 - h y d r o x y i m i n o m e t h y l e n e a m i n o u r a c i l  (2, 170 mg, 0 .001 m o l e )  and  DMFDMA 

(357 mg, 0.003 m o l e )  was h e a t e d  a t  1 0 0 - 1 1 0 ~ ~  f o r  6  h .  The p r e c i p i t a t e  fo rmed a f t e r  
c o o l i n g  was c o l l e c t e d  b y  f i l t r a t i o n  a n d  r e c r y s t a l l i z e d  f rom n - p r o p a n o l ,  y i e l d  21%. 

mp 253 -255 '~ ,  m/e 221 (M') ,  nmr (DMSO-d6/TMS) a :  4 .08  ( s )  and  4 .40 ( s )  (NMe2): 
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8.0 (5. H4); 8.45 (s, N=CH). 

Anal.Calcd. f o r  C g H l l N 5 0 2 :  C. 48.86; H, 5.01; N, 31.66. Found: C, 49.37; 
H 5.13, N, 31.39. 
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