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Thermolysis o r  pho to lys i s  of i s a t o i c  a c i d  

a z i d e  (2) i n  non-nucleophil ic s o l v e n t s  g i v e s  

r i s e  t o  a novel rearrangement product which 

has been descr ibed a s  t h e  1,4(2H,5H)- 

For t h e  p a s t  s e v e r a l  yea r s  t h i s  l a b o r a t o r y  has been i n -  

t e r e s t e d  i n  t h e  chemis t ry  of va r ious  aromatic and heteroaromat ic  

b i sacy laz ides  such a s  (1) and (2). These systems have been 

syn thes ized  and examined with regard  t o  t h e i r  unique thermal 

and p h o t o l y t i c  r e a ~ t i v i t y . " ~  The following d i scuss ion  desc r ibes  

t h e  r e s u l t s  of a s i m i l a r  s tudy  with i s a t o i c  a c i d  d i a z i d e  (3. 3 

dioxoimidazo[1,5,4-h,j]indazoline (8).



I s a t o i c  a c i d  d i a z i d e  u, f i r s t  r e p o r t e d  by Darapsky and 

~ a u d i a n , ~  can  be prepared from t h e  r e a c t i o n  o f  ph tha loy l  c h l o r i d e  

wi th  excess  sodium a z i d e  i n  acetone/water .  Although no i n t e r -  

mediates were i s o l a t e d  i n  t h e  o r i g i n a l  work, we have reexamined 

t h i s  s y n t h e s i s  and f i n d  t h a t  one can i s o l a t e  both  t h e  ph tha loy l  

a z i d e  (& 16 and t h e  2-azidocarbonylphenyl i socyanate  (& . The 

0 
l a t t e r  compound, m.p. 48 ; elemental  a n a l y s i s  ; c a l c d .  f o r  

C H N 0 . C,51.07,  H,2.4;  N,29.78, found: C,50.60; H,2.37; 
8 4 4 2 '  

N,29 .44 ; i r ( K B r )  :2300,2150 and 1690 cm-' ; l ~ - n m r  (CD3COCD3) , 

6.8-7.8(4H,m,Ar), could  be i s o l a t e d  wi th in  minutes from t h e  

r e a c t i o n  mixture .  Nucleophi l ic  a t t a c k  by a z i d e  ion  on (a g i v e s  

4 
r i s e  t o  Q) , m.p. 10 l0  ( L i t .  , m.p. 101°) which has been found 

t o  undergo a subsequent degradat ion i n  some i n s t a n c e s  t o  g i v e  a 

mixture of and t h e  new carbamoyl a z i d e  (6) , m .p . 144O ; 

i r ( K B r )  3500,3300 and 2150 cm-l; l ~ - n m r  4 ( C D 3 C O C u 3 ) ,  4 . 7 ( 2 ~ , s ,  

-NH2), 7 .3 (1H, t ,Ar , J=4Hz) ,  7.6-8.2(2H,m,Ar),  8.9(1H,d,Ar,J=4Hz) 

and 11.3(1H,s ,amide N H )  . 

NHCON 
3 
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Thermolysis of (3) in various non-nucleophilic solvents 

such as chloroform, benzene and tetrahydrofuran (THF) gave rise 

to the l-acylazido-2( 3H) -benzimidazolone (z) , (62%) , m .p . 160° ; 
elemental analysis; calcd. for C H N 0 . C,47 .29; H,2.48; N,34.48 ; 

8 5 5 2' 

found: C,47.50; H,2.97; N,34.04; ir(KBr) 3210,2150,1735 and 1690 

-1 
cm ; l~-nmr d (D6MSO) , 7.0(3H,m,Ar), 7.8(1H,m,Ar) and 11.5 (lH, 
s,amide NH). The structural nature of this product was supported 

by hydrolysis of to the known 2(3H) -benzimidazolone m.p. 312O 

0  it.,^'^ m.p. 312 ) . 
In higher boiling solvents such as DMF or chlorobenzene 

the benzimidazolone k) was observed to undergo a further re- 
arrangement to give the 1,4-(2H,5H) -dioxoimidazo[l,5,4-h,i] - 
indazoline (a , m .p . 260° ; elemental analysis ; calcd . for 
C H N 0 : C,54.86; H,2.88; N,23.99, found: C,54.38; H,2.88; 8 5 3 2  

N,23.34; ir(KBr) 3210 and 1740 cm-l; l~-nrnr 6 (D6MSO), 7.1(3H,s, 
Ar) , 9 .8 (1H ,s ,amide NH) and 11.0( 1H ,s ,amide NH) . Similarly, 

photolysis of either (3) or a in THF at 2 5 3 7 ~ ~  gave rise to 

(2) in 36% and 78% yield respectively. This product presumably 

arise5 via the intermediate N-isocyanato-amine as a result 

of the thermal Curtius rearrangement of (7) and the photolytic 

Curtius rearrangement of Q) and subsequently (7). - 



A number of similar cyclizations have been observed with 

a variety of aromatic systems. l 2  " " 'lo Alternate mechanisms 

involving "thermal nitrenes"ll or nitrene species12'13 would 

presumably give rise to symmetrical products such as or 

(11) which are not consistent with our preliminary spectral data. - 
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