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AMIDES OF (1-AZULYLIACETIC AND (1-AZULYL)GLYOXYLIC ACIDS 

Arthur G. Anderson, Jr. and Robert D. Breazeale 

Department of Chemistry 

University of Washington, Seattle, Washington 98105 

n 0 
YOCH3 ii ~ N R ~ R ~  

FN 
1.NaOH,EtOH,H20 

2. CH2N2 

3 R =R =H - 1 2  

- 5 Ri=R2=CH3 

2 - 1 - 4 R1=H; R2=CH3 
- 

0 0  
I I  II 

F18 P0Cl3 a + (CH3)2N-C-C-N(CH3)2 -p 

6 - 

The amides reported herein are new derivatives of azulene. 

1-Cyanomethylazulene (1) was prepared by a modified procedure. 
Tetramethyloxamide has been prepared by a new method from the 

readily available oxalyl chloride and dimethylamine. 1 

2 Experimental 

1-Cyanomethylazulene(1). Under anhydrous conditions a 

stirred solution of 981 mg (3 m o l l  of l-azulylmethyltri- 

methylammonium iodide and 735 mg (15 moll of NaCN (dried by 
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h e a t i n g  o v e r  a f l a m e )  i n  1 0  m l  of C H 3 0 H  ( r e a g e n t  g r a d e  d r i e d  

o v e r  4 A  m o l e c u l a r  s i e v e s )  w a s  h e a t e d  u n d e r  r e f l u x  f o r  2 h o u r s ,  

t h e n  c o o l e d  and  d i l u t e d  w i t h  1 0 0  m l  o f  H20. 

e x t r a c t e d  w i t h  e t h e r  and  t h e  e x t r a c t  w a s  washed twice w i t h  

0 

The m i x t u r e  was 

H20, o n c e  w i t h  s a t u r a t e d  N a C 1 ,  and  w a s  t h e n  d r i e d  ( N a 2 S 0 4 ) .  

Chromatography o v e r  b a s i c  A1203 of t h e  r e s i d u e  o b t a i n e d  a f t e r  

r e m o v a l  of t h e  s o l v e n t  and e l u t i o n  w i t h  1:l p e t r o l e u m  e t h e r  - 

C H 2 C 1 2  g a v e  a m i n o r  ( 3 0  mg) b l u e  band t h o u g h t  t o  be l -methoxy-  

m e t h y l a ~ u l e n e ~  and t h e n  360 mg ( 7 2 % )  of 1 as a b l u e  o i l  h a v i n g  

i n f r a r e d ,  u l t r a v i o l e t  and v i s i b l e  s p e c t r a  i d e n t i c a l  w i t h  t h o s e  

r e p o r t e d .  3 

( l - A z u l y l ) a c e t a m i d e ( 3 ) .  A s o l u t i o n  o f  134 mg ( 0 . 8 0 3  m m o l )  

of 1 i n  1 0  ml of 0 . 6 M  N a O H  i n  5 0 %  a q u e o u s  e t h a n o l  was h e a t e d  

u n d e r  r e f l u x  f o r  5 . 5  h r ,  t h e n  c o o l e d  ( i c e  b a t h ) ,  d i l u t e d  w i t h  

1 0 0  m l  of H 2 0 ,  and e x t r a c t e d  w i t h  e t h e r .  

e x t r a c t  w a s  d i s c a r d e d .  The a q u e o u s  f r a c t i o n  w a s  made s l i g h t l y  

a c i d i c  w i t h  6N h y d r o c h l o r i c  a c i d  and  t h e n  e x t r a c t e d  w i t h  

e t h e r .  The e x t r a c t  w a s  washed t w i c e  w i t h  H 2 0 ,  o n c e  w i t h  

s a t u r a t e d  N a C 1 ,  and w a s  t h e n  d r i e d  (Na2S04)  b e f o r e  t r e a t m e n t  

w i t h  a n  e x c e s s  of a n  e t h e r e a l  s o l u t i o n  of C H 2 N 2  a t  room t e m -  

p e r a t u r e  f o r  1 0  min.  

a c e t i c  a c i d  and  t h e  s o l u t i o n  w a s  t h e n  f i l t e r e d  t h r o u g h  s o l i d  

sod ium c a r b o n a t e .  Chromatography  o v e r  a c i d i c  A 1  0 of t h e  

r e s i d u e  o b t a i n e d  a f t e r  r e m o v a l  of t h e  s o l v e n t  a n d  e l u t i o n  

w i t h  1:l p e t r o l e u m  ether-CH2C12 g a v e  143 mg ( 8 9 % )  of a b l u e  

o i l  t h o u g h t  t o  be  m e t h y l  ( 1 - a z u l y 1 ) a c e t a t e  ( 2 ) :  - uv  ( c y c l o -  

h e x a n e )  (Dmax) 232 ( 0 . 7 5 1 ,  275 (1.01, 285 ( 0 . 9 5 1 ,  298 ( 0 . 1 8 ) ,  

342 ( 0 . 0 9 > ,  and 358 m u  ( 0 . 0 7 ) ;  v i s i b l e  ( c y c l o h e x a n e )  (Dmax) 

The p a l e  g r e e n  

E x c e s s  C H 2 N 2  w a s  decomposed w i t h  g l a c i a l  

2 3  
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570 (1.19), 591 (1.45), 617 ( 1 . 2 5 1 ,  645 ( 1 . 2 8 1 ,  680  ( 0 . 5 8 ) ,  

and 7 1 4  mp ( 0 . 5 5 ) .  

A s o l u t i o n  of 2 7 2  mg (1 .36  mmol) of t h e  p r o d u c t  formu- 

l a t e d  as - 2 i n  20 m l  of 1:l CH30H-conc. NH40H was a l l o w e d  t o  

s t a n d  i n  a c l o s e d  f l a s k  a t  room t e m p e r a t u r e  f o r  40 h r ,  t h e n  

d i l u t e d  w i t h  1 0 0  m l  of H20 and  e x t r a c t e d  w i t h  e t h e r .  

aqueous  p o r t i o n  w a s  somewhat b l u e  a f t e r  s e v e r a l  e x t r a c t i o n s  

and so was made s l i g h t l y  a c i d i c  and t h e n  e x t r a c t e d  f u r t h e r .  

T h i s  s e c o n d ,  b l u e  e x t r a c t  w a s  washed w i t h  H20, d r i e d  (Na2S04) ,  

and t h e n  t r e a t e d  w i t h  a n  excess of a n  e t h e r  s o l u t i o n  of C H 2 N 2 .  

C o n c e n t r a t i o n  and  chromatography as d e s c r i b e d  a b o v e  a f f o r d e d  

5 1  mg ( 1 5 % )  of material  f o r m u l a t e d  as 2. The f i r s t  e x t r a c t  

(of t h e  b a s i c  s o l u t i o n )  w a s  washed w i t h  H20, s a t u r a t e d  N a C 1 ,  

and d r i e d  (Na2S04) .  

v a t e d  w i t h  1 0 %  H20 by w e i g h t )  of t h e  r e s i d u e  o b t a i n e d  by 

r e m o v a l  of t h e  s o l v e n t  gave  a small amount of a r e d - v i o l e t  

o i l  ( C H 2 C 1 2  e l u e n t )  a n d  t h e n  159 mg ( 6 3 % ,  78% n e t )  of 3 as a 

b l u e  s o l i d ,  mp 160-161O: uv ( e t h a n o l )  (Dmax) 230 (0.811, 2 7 7  

( 0 . 9 4 1 ,  282 (0.86), 342 ( 0 . 0 9 ) ,  and 357 mp ( 0 . 0 5 ) ;  v i s i b l e  

( e t h a n o l )  (Dmax) 5 9 0  ( 0 . 6 7 1 ,  6 4 0  ( 0 . 5 5  s h ) ,  and  708 mu ( 0 . 1 9  

s h ) .  

The 

Chromatography o v e r  b a s i c  A1203 ( d e a c t i -  

A&. C a l c d  f o r  C12H11NO: C ,  7 7 . 8 4 ;  H ,  5 .94 ;  N ,  7 .57 .  

Found: C ,  7 7 . 9 2 ;  H ,  6 .06 ;  N ,  7 .49 .  

N-Methyl(l-azulyl)acetamide(4). A s o l u t i o n  of 125 mg 

(0 .625  m m o l )  of t h e  i n t e r m e d i a t e  f o r m u l a t e d  as  2, and  o b t a i n e d  

as d e s c r i b e d  f o r  t h e  p r e p a r a t i o n  of 3,  i n  1 0  m l  of 1:l CH30H - 
4 0 %  a q u e o u s  CH3NH2 w a s  a l l o w e d  t o  s t a n d  a t  room t e m p e r a t u r e  

f o r  37 h r  i n  a s t o p p e r e d  f l a s k ,  t h e n  d i l u t e d  w i t h  100 m l  of 
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H 2 0  a n d  e x t r a c t e d  w i t h  C H 2 C 1 2 .  The  e x t r a c t  w a s  washed w i t h  

s a t u r a t e d  N a C 1 ,  d r i e d  ( N a 2 S 0 4 ) ,  a n d  t h e  s o l v e n t  w a s  r emoved .  

C h r o m a t o g r a p h y  o v e r  b a s i c  A 1 2 0 3  a n d  e l u t i o n  w i t h  C H 2 C 1 2  g a v e  

a t race  of a v i o l e t  o i l .  E t h e r  t h e n  removed 1 0 9  mg ( 8 8 % )  of 

- 4 which w a s  o b t a i n e d  as  b l u e  n e e d l e s ,  mp 111.5-113O:  uv  ( e t h -  

anal) (Dmax) 230 ( 0 . 7 0 1 ,  278 (1.00), 282 ( 0 . 9 0 1 ,  342 ( 0 . 0 9 1 ,  

a n d  357 m ( 0 . 0 5 ) ;  v i s i b l e  ( e t h a n o l )  (Dmax) 589 ( 0 . 7 3 ) ,  6 4 0  

( 0 . 5 9 ,  s h ) ,  a n d  708 mp ( 0 . 2 0 ,  s h 1 .  

Anal. C a l c d  f o r  C13H13NO: C ,  7 8 . 3 9 ;  H ,  6 . 5 3 ;  N ,  7 . 0 3 .  

Found:  C ,  7 8 . 3 0 ;  H ,  6 . 6 2 ;  N ,  6 . 9 5 .  

N,N-Dimethyl(l-azulyl)acetamide(5). To a s o l u t i o n  of 

260 mg ( 1 . 3  m m o l )  of t h e  mater ia l  f o r m u l a t e d  as  2 ,  a n d  o b t a i n e d  

as d e s c r i b e d  fo r  t h e  p r e p a r a t i o n  of 2, i n  7 m l  of C H 3 0 H  a t  0' 

was a d d e d  5 m l  of d i m e t h y l a m i n e .  The s t o p p e r e d  f l a s k  w a s  

al lowed t o  s t a n d  i n  a r e f r i g e r a t o r  f o r  86  h r  a n d  t h e n , l o o s e l y  

s t o p p e r e d ,  a t  room t e m p e r a t u r e  for 2 4  h r .  The  m i x t u r e  w a s  

worked  u p  as d e s c r i b e d  f o r  5 a n d  t h e  c r u d e  p r o d u c t  chromato- 

g r a p h e d  o n  b a s i c  A1203.  

C H 2 C 1 2  removed 78  m g  of 2 ,  a n d  t h e n  9 : l  CH2C12-ether g a v e  1 2 1  

mg ( 4 4 % ,  63% n e t )  of 2 as a b l u e  o i l :  uv  ( e t h a n o l )  (Drnax) 

233 ( 0 . 7 0 1 ,  278 (1.461, 282 (1.311, 342 (0.141, a n d  359 m p  

( 0 . 0 9 ) ;  v i s i b l e  ( e t h a n o l )  (Dmax) 592 ( 1 . 7 0 1 ,  6 4 4  (1.401, a n d  

7 1 1  m u  ( 0 . 4 9 ) .  

E l u t i o n  w i t h  1:l p e t r o l e u m  e t h e r  - 

A*. Calcd f o r  Cl4IIl5NO: C ,  7 8 . 8 7 ;  H, 7 . 0 4 .  Found:  C ,  

7 8 . 8 6 ;  H ,  7 . 2 3 .  

N , N , N '  ,N'-Tetramethyloxamide.' A s o l u t i o n  of 20 m l  ( 3 0  g ,  

0 .236  m o l l  of o x a l y l  c h l o r i d e  i n  30 m l  of b e n z e n e  w a s  a d d e d  

d r o p w i s e  t o  a s t i r r e d  s o l u t i o n  of 6 6  m l  ( 4 5  g ,  1 . 0  m o l )  of 
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a n h y d r o u s  d i m e t h y l a m i n e  i n  5 0  m l  of benzene  a t  -5' o v e r  a 3-hr  

p e r i o d .  Toward t h e  end of t h i s  t i m e  t h e  s o l u t i o n  became so 

v i s c o u s  t h a t  s t i r r i n g  was no l o n g e r  p o s s i b l e .  A f t e r  a n  a d d i -  

t i o n a l  h o u r  i n  t h e  c o l d ,  1 0 0  ml of H 2 0  w a s  added  c a r e f u l l y .  

The l a y e r s  were s e p a r a t e d  and t h e  aqueous  f r a c t i o n  was washed 

w i t h  b e n ~ e n e . ~  The aqueous  s o l u t i o n  w a s  made s l i g h t l y  b a s i c  

w i t h  1 0 %  N a O H  and  t h e n  e x t r a c t e d  c o n t i n u o u s l y  w i t h  e t h e r  f o r  

o n e  week. Removal o f  t h e  e t h e r  s o l v e n t  and r e c r y s t a l l i z a t i o n  

o f  t h e  p r o d u c t  from C H 2 C 1 2  gave  2 0 . 5  g (60%) of t e t r a m e t h y l -  

oxamide as co lor less  n e e d l e s ,  mp 7 8 - 8 0 °  (lit. ' mp 8 0 O ) .  

N,N-Dimethyl(l-azulyl)glyoxylamide(6). Under a n h y d r o u s  

c o n d i t i o n s ,  t o  a c o o l e d  ( O O ) ,  s t i r r e d  s o l u t i o n  of 1 . 2 8  g (10 

mmol) of a z u l e n e  and 2 . 8 8  g ( 2 0  mmol) o f  t e t r a m e t h y l o x a m i d e  i n  

1 5  m l  of d r y  t e t r a h y d r o f u r a n  was added  d r o p w i s e  1.1 m l  (12 

mmol) of P0Cl3. 

min a t  room t e m p e r a t u r e ,  and t h e n  3 h r  u n d e r  r e f l u x .  The 

c o o l e d  s o l u t i o n  w a s  poured  i n t o  1 0 0  m l  of H 2 0 ,  made s l i g h t l y  

b a s i c  w i t h  1 0 %  KOH, and t h e n  e x t r a c t e d  f o u r  t i m e s  w i t h  CH2C12. 

The r e d  a q u e o u s  l a y e r  was c o n t i n u o u s l y  e x t r a c t e d  w i t h  e t h e r  

f o r  4 d a y s  and t h e  r e s i d u e  from t h e  d r i e d  ( N a 2 S 0 , + )  e x t r a c t  w a s  

chromatographed  o v e r  b a s i c  a l u m i n a .  E l u t i o n  w i t h  e t h e r  g a v e  

4 5 9  mg ( 2 0 % )  of 6 as a r e d  s o l i d ,  mp 1 3 4 - 1 3 5 O :  uv ( e t h a n o l )  

(Dmax) 2 6 1  ( 0 . 2 1 ) ,  3 0 0  ( 0 . 3 3 ,  s h ) ,  3 1 0  ( 0 . 3 7 1 ,  380 ( 0 . 1 2 1 ,  

and 3 9 5  m u  ( 0 . 1 2 ) ;  v i s i b l e  ( e t h a n o l )  5 1 2  mp. 

The m i x t u r e  was s t i r r e d  f o r  2 0  min a t  Oo, 3 0  

5 

A&. C a l c d  f o r  C1,+H13N02: C ,  74.01; H ,  5 . 7 2 ;  N ,  6.17. 

Found: C ,  7 3 . 8 4 ;  H ,  5 . 8 1 ;  N ,  6.40. 
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