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To date the only method for preparing cis-azobenzenes has been via photochemical equili-
bration of trans-azobenzenes and chromatographic separation of the cis component.*” ® We report
that room-temperature oxidation by active manganese dioxide of substituted anilines or, more
conveniently, hydrazobenzenes, produces the corresponding cis-azobenzenes in excellent yield
and purity. The oxidation of o-chloroaniline with MnO; at 25° afforded a 20% yield of cis-2,2'-

dichloroazobenzene (2b). Thermal isomerization to the trans isomer would account for the

o
published results.*’®
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It was also found that 2,2'-dichlorohydrazobenzene 3b affords cis-isomer 2b in good yield and
an an

purity upon MnO, oxidation. The isomeric purity of the 2b was increased to > 95Z by argon-
purging the MnO. slurry prior to the reaction and by exc;:ding light. These measures prevent
air oxidation of 3b and photoisomerization of 2b.
vy o

Pratt and McGovern® have reported trans-azobenzenes from the MnO; oxidation of hydrazo-
benzenes carried out at > 80°. As in the case of aniline oxidations under these conditioms,
thermal isomerization of initially formed cis-azobenzenes accounts for the results reported.

In view of the novelty of these results, the MnO. oxidation of a series of hydrazobenzenes,
3a-3i, was carried out. As shown in Table 1, high yields of cis-azobenzenes were obtained

LV VY
except in those systems bearing strongly conjugating para-substituents.

*
Dedicated to Prof. R. B. Woodward on the occasion of his sixtieth birthday.
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Table 1. MnO, Oxidation of Hydrazobenzenesa

Starting Material Product
Compound Ry Ra Rs Ry Rs Rg Compound R; Rz Rs Ry Rs Re Mp Yield, %

% H H H H H H g/% H H H H H H 65-67° 89
3p Cl H H cl H H & H H cl H H 91-92° 86
] H Br H H Br H 2 H Br H H Br H 45-47° 98
4 H H C1 H H Cl 4 H H cCl H H Cl 66-68° 98
,?,e OCHs; H H OCH; H H 2,% OCHs H H OCHs H H 96-98° 96
}lg H H CHs H H CHs %ﬁ H H CHs H H CHs 96-98° 97
%E H H H H H OAc Trans-isomer produced
%k H H H H H OCH, Trans-isomer produced
é& H H H H H NHAc Trans-isomer prodﬁced

8Compm.mcls %-,% were prepared by zinc-sodium hydroxide reduction of corresponding azo
compounds’. Oxidations were carried out by adding the hydrazobenzene to an Ar-purged,
darkened slurry of 5 to 10 parts by weight of activated Mn0,® in 10 parts by weight chloroform.
Work-up by filtration, evaporation of solvent below 40° in the dark, and recrystallization
afforded %—%{ Products were characterized by IR, NMR, UV-VIS, and elemental analysis and by

thermal isomerization (refluxing toluene) to the known trans-isomers.
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