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A RADICAL REACTION OF TROPONE TOSYLHYDRAZONE 

LEADING TO 2-TOSYLINDAZOLE 

Silver chromate oxidation of tropone toeylhydrazone 

sodium salt (I) afforded 2-tosylindazole (11). The 

reaction is considered to proceed via an hydrazyl radi- 

cal intermediate (111). Under the same reaction con- 

ditions m-nitrobenzaldehyde tosylhydrazone sodium salt 

provided m-nitrobenzonitrile probably via m-nitro- 

benzylideneaminyl radical. 

Tropone tosylhydrazone sodium salt (I), on irradiation or heat- 

ing, provided cycloheptatrienylidene, which added to electron- 

defficient olefins affording spiro[2. 6lnonatriene derivatives. 172 

Furthermore, we found the formation of bitropyl, although in poor 

yield, from cycloheptatrienylidene via tropylium cation, when I 

was decomposed in the presence of some oxidative olefins.2b In 

connection with this finding, we investigated the oxidation of I 

with silver chromate, in which case 2-tosylindazole (11) was 



fromed hy an intramolecular cyclization of the corresponding 

hydrazyl radical (111). To achieve similar cyclization reac- 

tions, oxidation of m-nitrobenzaldehyde tosylhydrazone sodium 

salt was carried out, but only m-nitrobenzonitrile was isolated. 

Analogous oxidation was investigated with some other tosylhydra- 

zone sodium salts, and however, the expected radical reactions 

did not take place. We wish to report an outline of these results. 

When the sodium salt (I) was heated with 2 equiv of silver chro- 

mate in diglyme, 2-tosylindazole (II), mp 140°C, was obtained in 

30 ,% yield. The silver chromate oxidation of tropone tosylhydra- 

zone, instead of the sodium salt, also gave I1 in almost the same 

yield. The spectral properties of I1 are as follows: m/e, 272 

(34 5, molecular ion ~eak), 208 (29 $1, 155 (26 % ) ,  and 91 (base 

peak). IR (KBr): 3145, 3060, 1630, 1596, and 1380 cm-l. W 

(methanol); nm (log E ) ,  244 (4.401, 276 (3.60), 288 (3.73), and 

, 296 (3.68). NNR (CDC13, 100MHz);&2.33 (singlet, 3H), 6.95- 

/ 7.35 (multiplet, 4H), 7.5-7.7 (multiplet, 2H), 7.98 (doublet, 2H), 

and 8.60 (doublet 1H). These data suggest the structure of I1 

to be 2-tosylindazole. The hydrolysis of I1 under basic condi- 

tions afforded indazole in 90 $ yield. On the other hand, 1- 

to~ylindazole,~ mp 112"C, which was synthesized from indazole by 

tosylation, was different from 11, confirming the stmcture of 11. 

Upon consideration of the reaction mechanism from I to 11, it 

reminds us that lead tetraacetate oxidation of tropone phenyl- 

hydrazone gave 2-phenylindazole via radical mechanism which was 
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reported by Tezuka, Yanagi, and Mukai. Thus, the reaction 

mechanism via the hydrazyl radical intermediate (111) might be pro- 

posed for the formation of 11. The rearrangement of bicyclo[5.2.0] 

system (IV) to bicyclo[4.3.0] system (11) via norcaradiene form (V) 

is analogous to that of spiro[2.6]nonatriene system leading to 

5 indane system. 

In order to accomplish the cyclization of the hydrazyl radical 

giving indazole derivative, we attempted the silver chromate oxida- 

tion of sodium salt of m-nitrobenzaldehyde tosylhydrazone. 

However, no indazole was formed, and instead rn-nitrobenzonitrile 

was isolated in 7 % yield. The result is similar to Binkley's 

finding that benzyldenaminyl radical leads to benzonitrile. 6 

Furthermore, the silver chromate oxidation was applied to the 

sodium salts of some styryl ketones and p-ionone tosylhydrazones, 

in which cases the corresponding pyrazole derivatives were obtain- 

ed in fairly good yields. These reactions are considered to be 



the reported base-induced pyrazole formation of a,P-unsaturated 

ketone tosylhydrazones. 7 
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