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Reaction of 2-chloro-1-azaazulenes wi th  phenylmagne- 

slum bromide gave addi t ion- type products ,  and dehydro- 

genat ion thereof  a f fo rded  4.-, 6-, and 8-phenyl-2-chloro- 

1-azaazulenes. It i s  concluded from product y i e l d s  t h a t  

t h e  r e a c t i v i t y  of t h e  r i n g  p o s i t i o n  of t h e  2-chloro-l- 

azaazulene system towards t h i s  reagent  i n c r e a s e s  i n  t h e  

order  of C(8)>>C(4)>C(6). 

Like halogen-subst i tu ted azulenes ,  t h e i r  1-aza-analogues a r e  

known t o  r e a c t  wi th  some nucleophi les ,  such as amines, a lkoxides ,  

o r  mercaptides,  producing t h e  correspolding s u b s t i t u t i o n  products  

by replacement of t h e  halogen atom wi th  a nucleophi le  (1,2,3,4),  

However, i t  has been r e c e n t l y  d i sc losed  (5 ,6 ,7)  t h a t  d i e t h y l  

azulene-1,3-dicarboxylates underwent addi t ion- type r e a c t i o n s  upon 

t reatment  wi th  some carbanions and 1,3-diazaazulene underwent 

a d d i t i o n  r e a c t i o n s  wi th  Grignard reagents .  h e  s tudy  was extended 

t o  t h e  2-chloro-1-azaazulene system and i t  was found t h a t  t h i s  

heteroazulene a l s o  underwent a d d i t i o n  r e a c t i o n  upon t reatment  

wi th  Grignard reagents .  

Treatment of 2-chloro-I-azaazulene ( I a )  wi th  2 -5  molar equiv. 
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of phenylmagnesium bromide in THF at room temperature gave a mix- 

ture of air-sensitive dihydro-1-azaazulenes. Dehydrogenation of 

this mixture with tetrachloro-0-benzoquinone followed by silica 

gel chromatography eith benzene gave 2-chloro-4-phenyl-1-aza-am- 

lene (IIa) [orange needles, m.p. 123-124~) , 2-chloro-6-phenyl- 
1-azaazulene (IIIa) [orange needles, mop. 137-5-138.5') , and 2- 
chloro-8-phenyl-1-azaazulene (IVa) [orange needles, m.p. 120-1213 

in 4, 3, and 88 % yield, respectively. Likewise, ethyl 2-chloro- 

1-azaazulene-3-carboxylate (Ib) gave ethyl 2-chloro-4-phenyl-l- 

azaazulene-3-carboxylate (IIb) [orange prisms, mop. 115.5-116.5'' , 
ethyl 2-chloro-6-phenyl-1-azaazulene-3-carboxyate (IIIb) [yellow 

needles, mop. 167-169'1, and ethyl 2-chloro-8-phenyl-1-azaazulene- 

3-carboxylate (IVb) (yellow needles, m.p. 154-155.5'), in 8, 7, 

and 77 % yield, respectively. 

These structures were assigned on the basis of the spectral 

data shown in Tables 1 and 2, as well as the microanalytical data 

(8) and some chemical evidences that deethoxycarbonylation of the 

compounds IIb, IIIb, and IVb with hot hydrobromic acid afforded 

the compounds IIa, IIIa, and IVa, respectively. The corresponding 

2-phenyl-1-azaazulenes, which would be expected to be formed by 

displacement of the chlorine atom with the nucleophile, could not 

be isolated even in a trace amount. The foregoing results, which 

sharply contrast with the behaviour of 2-chloroazulene itself 

towards a Grignard reagent (5) or sodium acetylide (6), show that 

the reactivity of the ring position towards the Grignard reagent 

increases in the order of C(8)>>C(4)>C(6), 

However, this order of reactivity does not agree with the result 

derived from the MO calculation for the 1-azaazulene system which 

predicts the C(4)-position to be most reactive towards nucleophiles 
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T a b l e  1. T h e  n m  data for  t h e  p h e n y l - 1 - a z a a z u l e n e s  a t  100 MHz i n  CDC13 

c o m p o u n d s  b p p m  ( i n t e n s i t y ,  pat tern,  c o u p l i n g  const. H z ,  a s s i g n m e n t )  

11a 6 .97(1H,  s,  H-3) 7 .40-7 .60(5H,  m, p h e n y l )  7 .64-7 .98(3H,  

m, H - 5 , 6 , 7 )  8 , 5 9 ( 1 H ,  dm, 9.0, H-8)  

111a 7 . 1 7 ( 1 H ,  s, H-3) 7 . 4 0 - 7 . 7 0 ( 5 8 ,  m, p h e n y l )  7 .81(1H,  dd, 

10.8, 1.8, H-5) 7 . 9 2 ( 1 H ,  dd, 10.2, 1.8, H-7) 8 . 4 0 ( 1 H ,  d, 

10.8, H-4)  8 . 5 5 ( 1 H ,  d, 10.2, H-8)  

I V ~  7 . 1 8 ( 1 H ,  s, H-3)  7 . 3 0 - 7 , 9 0 ( 8 H ,  m, H - 5 , 6 , 7 ,  and p h e n y l )  

8 . 4 0 ( 1 H ,  d, 9.7,  H-4) 

I I b  1 . 0 6 ( 3 H y  t ,  7.0, M3CH2-)  3 . 5 9 ( 2 H 9  q,  7.0, CH3GE2-) 

7.43 (5H,  s, p h e n y l )  8.60-8.03 (3H, m, H - 5 , 6 , 7 )  8.65 ( l H ,  

dm, 10.0, H-8)  

I I I b  1 . 5 0 ( 3 H y  t, 7.2, m3CH2-)  4 . 4 9 ( 2 H ,  q, 7.2, CH3B2- )  

7 .40-7.65(5H,  m, p h e n y l )  8 . 1 3 ( 2 H ,  dd, 10.3, 1.5, H - 5 , 7 )  

8 .69(1H,  dd, 10.3, 1.5, H-8)  9 . 5 5 ( 1 H ,  dd, 10,3, 1.5, H-4)  

IVb 1 . 4 7 ( 3 H 9  t ,  7.0, Q13CH2-) 4 . 4 6 ( 2 H ,  q,  7.0, CH3m2-) 7.36- 

8 . 0 6 ( 8 H Y  m, H - 5 , 6 , 7 ,  a n d  p h e n y l )  9 . 5 8 ( 1 H ,  dm, 9 . 5 ,  H-4) 



Table 2. The e l e c t r o n i c  s p e c t r a l  da ta  f o r  t he  phenyl-l-azaazulenes 

compounds XgaOH nm( log E ) 

I 1a 228(3.76) 275(4.68) 308(3.73, s h )  337(3.75) 470(3,37) 

111a 226(3.24) 273(4.58) 307(4.39) 346(4.12) 361(4.15) 

476(3,36) 

I V ~  228(3.80) 268(4.51) 292(4.24) 338(3.74) 357(3.46, s h )  

I Ib  230(4.32) 283(4.68) 337(3089) 468(3044) 

I I I b  283(4.49, s h )  298(4.55) 313(4.57) 345(4.34) 361(4,36) 

443 (3.34) 

IVb 279(4.56 300(4.42, s h )  338(4.01, s h )  447(3.20) 

(9 ) .  It i s  suggested t h a t  coordinat ion of t he  r i n g  n i t rogen  atom 

wi th  t he  Grignard reagent  may be respons ib le  f o r  t he  observed high 

r e a c t i v i t y  of t he  C(8)-posi t ion,  

The r eac t i on  descr ibed here in  i s  considered t o  be a convenient 

syn the t i c  method f o r  8-aryl-l-azaazulenes which a r e  otherwise 

d i f f i c u l t  t o  obtain.  
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