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170. Thermolysis of 1,3,4-Oxadiazole-5-ones, a New Precursor 
of Nitrilimines. A Novel Synthesis of Indazoles 
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Institut de chimie organique de l’Universit6, 2, rue de la Barre, 

CH-1005 Lausanne, Switzerland 

(1. VI. 76) 

Summary.  Thermolyses of the title compounds a t  various temperatures have been investigated. 
At the lower end of the temperature range studied indazoles 5 a, b are formed in nearly quantitative 
yields, while a t  the upper end formal carbene-type reaction-products 6, 7, 8 have been isolated 
in just as high yields. 

The most commonly used method of preparation of the highly reactive transient 
1,3-disubstituted nitrilimines 3 is based on the facile tliermal elimination of nitrogen 
from the corresponding 1,3-disubstituted tetrazoles 1 [l]. Some of these precursors 
(1) are fairly easily available; however, they all involve preparation and handling of 
somewhat hazardous azides 121. An alternative method involves base-induced 
1,3-elimination of hydrogen halide from hydrazonoyl lialides 2 [Zj 131. 

The search for new precursors of 3 led us to examine the thermal behaviour of 
1,3,4-oxadiazole-5-ones 4. In spite of being easily accessible and for providing a 
number of rearrangement possibilities their cheniistry has so far been neglected. 
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R\N--N 
d*,.kR 

1 

R-N -N EC-R 

x 
2 

Flash vacuum pyrolysis of 4a at  400'1) gave a mixture of starting material and 
3-phenylindazole (5a) (ratio 4: 6, total yield: 95%). At 500" the yield of 5a was nearly 
quantitative and only traces of unidentified products were present. At  temperatures 
above 750" 5a was no longer detected but a mixture of two new compounds appeared: 
fluorene (6) and 9,9'-bifluorenyl (7)2)  (ratio 8,5: 1; total yield: 95%) along with some 
coloured compounds. The yield of 7 increased slightly a t  still higher temperatures. 

Thermolysis of 4b at  450" resulted in a 95% yield of 3-methylindazole (5b), while 
at  temperatures above 650" only styrene (8) could be isolated. 

'1. 

a: 500" / 5:b 

6 
b;650° 

4a'b \ 
+ 

7 

8 

Initial elimination of carbon dioxide from 4 a, b leads to the nitrilimines 3 a, b 
which have been known to undergo bimolecular condensation reactions [l-31. Under 
our conditions (0,Ol Torr,) an intramolecular electrophilic substitution leading to 
5a,b is the preferred reaction path. Analogous reactions of related compounds are 

1) Compounds 4 are reported to  be fairly stable at high temperatures (4a can even be distilled 
under atmospheric pressure at 310" [4]). 

2) A similar result has been obtained by C. Wentru9 in this Institute by gas-phase pyrolysis of 
2,5-diphenyltetrazole. C. Wentrq5, personal communication. 
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well known in the Fischer indole synthesis [5] and the conversion of diarylaminoiso- 
cyanates to indazolones [6] [7]. 

It has been proposed [8] that  3-methylindazole (5b) undergoes (at least to a 
certain extent) 1,3-hydrogen shift a t  elevated temperatures to form (3H)-3-methyl- 
indazole (9) which then extrudes nitrogen leading to the 1,3-diradical intermediate 
10; a 1,4-hydrogen shift might then take place to give styrene (8). Labeling experi- 
ments have shown, however, that  a reaction path passing through phenyl-methyl- 
carbene (11) com~etes[8]. An alternative explanation for the formation of formal 
carbene products 6, 7, 8 would be that at higher temperatures the intermediate 
nitrilimine 3a, b does not cyclise to an indazole derivative. A direct 1,3-phenyl 

4b DN-NEC-CH~ - +  

3b 

9 

\": H 

12 

migration followed by nitrogen elimination also leads to the phenyl-methyl- (11) or 
diphenylcarbene. 

Experiments to distinguish the possibilities mentioned are being carried out. 

The autor wishes to thank Prof. H.  Dahn for providing financial support of this work and 
Dr. C. Wentrup for an authentic sample of compound 5a. 
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