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j,j-Disubstituted lndazoles decompoee via diazo and subsequent csrbenic processee to 

benzocyclopropemes and/or their isomers.' We now report the decomposition df j-benzyl-3- 

cyanoindazole (1) In efforts to develop a synthesis of benzylidenebeneocyclopropene (1) 

from l-benzyl-1-cyanobenzocyclopropene (2). !Che.rmolyeis of 1 however results primarily in 
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l,j-revangement uf its cyan0 group to yield j-benzyl-l-cyanoindazole & Eq l), whereas 

photolysis of 1 leads to loss of nitrogen ad form&ion of cis and e-2,3-dlphenylacry- 

lonitriles (2 and z), o_phewlatroponitrile ($), 9-cyanophenanthrene (z), and 2,3-U- 

phenylpropionitrile (a).le Thermal conversion of 1 to 4 ie the first example of rearrange- 

le 
ment of an isolable j,j-dieubatituted indazole. Phutolysis of 1 to & a.and 6 
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however involvee carbenic processes in which there are hydrogen migration and novel phenyl 

migration of the 1,4-type. Formation of 1 frcan & is also of note in that carbenic ring 

closure at the ortho position of the benzyl group and dehydrogenation are involved. 

Indazole 1 (mp 99-101') 
2a,b 

was prepared (Eq 3) from 2-(o-nitrophenyl)-j-phenylacrylo- 

nitrile (2) 
2c 

by (1) hydrogenat,+on over palladium in ethanol at 25' to give 2-(g-amino- 

phenyl)-3-phenylpropionitrile (I& 29$)2d which was acetylated to 2-(o-acetemidophenyl)-3- 

phenylpropionitrile (11, mp 142-144°),2aJb (2) nitrosatlon of lJ_by nitrosyl chloride at 

5' in acetic anhydride-acetic acid-sodium acetate, and (3) isomerization of 2-(N-nitroso-o- 

acetamidophenyl)-3-phenylpropionitrile (l2) in situ in wet chloroform at 25' and cycliza- -- 

tion (21%). 
2f 

The structure of1 was established by its spectra and its conversion by 

alkaline hydrogen peroxide to 3-benzylindazole (I& 82$).2g 
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!Chermolysis of & in diphenyl ether occurs above 230' to give its N-cyan0 isomer & 

(89% Eq 1); z (3%) and 8 (8%) are also formed as will be discussed. Indazole & Is 

assigned the structure indicated rather than 3-benzyl-2-cyanoindazole (& Eq 4) from Its 

conversim by alkaline hydrogen peroxide to 3-benzyl-l-indazolccerboxamide (a Eq 4; mp 

199'), by the similarity of the ultraviolet absorption of3 to J-J, and other 3-substituted 

3b 
indazoles, and by the fact that $_ and l-J_ Bse not isomerized by heat. Rearrangement Of 

heat 

1- -4 
II;?9 

'OH 
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1 to 3 is thus analogous to the prior observation that azibenzil reacts with benzyne to 

give 1-benzoyl-3-phenylindazole instead of 3-benzoyl-3-phenylindazole. 
ld 

Although there 

is as yet no direct information with respect to the mechanism of isomerization of & as 

will be seen in subsequent c ommunications, it ia likely that the reaction involves successive 
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1,2-rearrangements via cto 2 rather than 1,5_rearrangement. 
3C 

The thermodynamic factor 

leading to isomerization is the greater stability of i than of & than of & 

Photolysis of 1 (Hanovia 450 watt lamp, Pyrex filter) in pentane at 25' and in ether 

at -70' results in extrusion of nitrogen to yield 2 (14, ll$), a (26, 47%), 5 (3, 20$), 

7, (5, 3%), andjj (5, 246), respectively. The major products &. and z result from 1,4- 

hydrogen migration4a (Eq 5) in the triplet 
rb,c 

(16b) and/or the prior singlet carbenes; _ 
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neither 2 nor 2 were observed. The result of particular novelty is transfer of the phenyl 

group to the carbenic site to give 6. Phenyl migration in & may be formalized as in IJ 

and/or via J_& (Eq 5) and thus the carbenic process is analogous to Arl-5 arylparticipation 

and rearrangement in cationic systems. 
4b,c 

The conversion of &to 6 or to 2 and then 6 

is of further note in that, upon dissection of the system, it indicates that there might 

be important topological interrelationships between 2,5-hexadien-1-ylidenes (2l) and 1,3,5- 

cyclohexatriene (22) and bicyclo[j.l.O]hex-2-ene @_) systems. 
4d 
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Photolysls of?; also results in minor oxidation-reduction to give 1 and 5 in near- 

equal quantities. Formation of 1 and a (Eq 2) might involve carbenic insertion to 12 or/ 

and 2 followed by lscmerizatian to 9-cyano-9,10-dihydrophenanthrene (20)4e which Is dis- 

4f 
proportionated by Sk. Photolysis of & and sto 9-cysno-ll,l2-dihydrophenanthrene 

and dehydrogenatlon by 2 and 2 (even in the presence of oxygen 
le,rf 

) dia not occw 

sufficiently rapidly under the conditions for photolysis of Lto account for 3_ and 8. Con- 

version of & to 1 implies that carbenlc processes involving Arl-6 phenyl participation 

may be mechanistically and synthetically important in appropriate systems. 
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