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Synopsis. Manganese dioxide oxidation of thioureas
in chloroform at room temperature gave the corresponding
ureas.

The oxidation of thiourea and its derivatives has
received wide attention due to its potential importance
in the biological activity of these compounds. The
oxidation of these compounds is reported to give rise
to a variety of products, depending upon the nature
of the oxidant and the reaction conditions. Thus,
thiourea and its alkyl and aryl derivatives have been
oxidized to the corresponding disulfide with potassium
bromate in sulfuric acid medium,?” whereas N,N’-di-
alkylthioureas are readily oxidized to the corresponding
carbodiimides by alkaline hypochlorites.? Carbodi-
imides have also been prepared by the desulfurization
of N,N’-disubstituted thioureas with various metal
oxides such as mercury(II) oxide,® lead oxide,*% and
arsenic oxide.®) However, thiourea, when oxidized
with potassium permanganate, gave urea.” In the
oxidation of thioureas with bromine or thionyl chloride,
bis(N-substituted amidino) disulfides were isolated as
hydrobromide salts.8-1%)

In this laboratory we have oxidized thioureas to
ureas by manganese dioxide, a very mild and selective
reagent. The reactions have been completed at room
temperature by shaking a mixture of the oxidant and
the substrate in chloroform. In every case, the corre-
sponding urea has been obtained as the end product,
identified by its melting point, elemental analysis, and
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IR spectrum. The IR spectra of these compounds
showed intense absorption in the 1655—1670 cm™!
region due to carbonyl stretching.

A probable mechanism for this reaction may involve
the initial formation of carbodiimide(II) which reacts
with water, under the experimental conditions, to
afford the corresponding urea (III).

Experimental

Starting Materials. Active manganese dioxide was pre-
pard from manganese sulfate dihydrate and potassium per-
manganate according to the literature method.'¥ All thio-
ureas were prepared by mixing phenyl isothiocyanate and
corresponding anilines in molecular ratio in ethanol and
heating the mixture.

Oxidation of Phenylthiourea. A mixture of phenylthio-
urea (2 g), manganese dioxide (10 g) and chloroform (150 ml)
was shaken at room temperature for 5h. The mixture was
filtered and the oxide was washed with chloroform. The
combined filtrate and washings were evaporated to afford
a residue (1.1 g), which on crystallization from benzene gave
colorless crystals of phenylurea (IIIa), mp 148 °C (lit,' mp
147 °C). (Found: G, 61.7; H, 5.8; N, 20.4%. Calcd for
C,H,N,O: C, 61.8; H, 5.9; N, 20.6%). Ay, (KBr); 3435,
3315, 1670, 1625, 1605, 1565, 1507, 1460, 1365, 1295, 1265,
755, and 705 cm™1.

The other products of this series obtained similarly are
listed in Table 1. These compounds have been crystallized
from benzene.

The authors thank Professor M. M. Bokadia for
providing laboratory facilities.
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