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tive index of chloroforn and gave a positive carbylamine
test. The remainder of the reaction mixture was heated
on the steam-bath until all the ethanol distilled off. The
residue was treated with 209, sulfuric acid and extracted
with chloroform. The solvent was removed from the ex-
tract and the residue distilled yielding a colorless liquid
(26 g.), b. p. 158°, #¥Dp 1.4388. This liquid when
treated with alcoholic ammonia yielded an amide, m. p.
95-96°. These properties agree closely with those of ethyl
dichloroacetate.

Treatment of hexachloroacetone in a similar manner
yielded chloroform and ethyl trichloroacetate.
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Synthesis of Some Substituted Biphenyls

By RusseLL MELBY, RoBERT K. BROWN AND
REUBEN B. SANDIN

It has recently been found that 4-dimethyl-
aminobiphenyl shows carcinogenic activity when
fed to male rats.! Recent work? has also shown
that 4-acetylaminobiphenyl is a carcinogenic com-
pound. In view of these findings, the present
authors consider it possible that the biological
activity of certain derivatives of biphenyl, fluo-
rene and fluorene analogs! is in some way associ-
ated with the resonating quinoid structures® such
as I and II. It was therefore considered of inter-
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est -to prepare the 2-methyl and 2’-methyl de-
rivatives of 4-acetylaminobiphenyl in order to
find out the effect, if any, of hindering groups* on
carcinogenicity. These compounds might also be
considered as “‘open’’ analogs of the carcinogen 2-
acetylaminofluorene.

In this communication is reported the prepara-
tion of 2-methyl-4-acetylaminobiphenyl and some
intermediates of the 2’-methyl isomer which have
not been reported in the literature.

(1) Miller, Miller, Sandin and Brown, Cancer Research, 9, 504
(1949).

(2) Unpublished work by E. C. Miller and J. A. Miller.

(3) The interesting work of Haddow, Harris, Kon and Roe, Trans.
Roy. Soc. (London), A241, 147-195 (1948), on 4-aminostilbene and
derivatives suggests that one of the requirements for biological ef-
fectiveness is an unbroken conjugation of the amino group with
both nuclei.

(4) For excellent articles on the effect of hindering groups on the
resonance structures of biphenyl derivatives involving coplanarity,
see (a) O'Shaughnessy and Rodebush, Tuis Jourwnar, 62, 2906
(1940); (b) Sherwood and Calvin, ibid., 64, 1350 (1942); (o)
Friedel, Orchin and Reggel, #bid., T0, 199 (1948). In the case of
2,2’-dimethylbiphenyl,%¢ the resonance band is practically elimi-
nated. For that reason 2,2’-dimethyl-4-acetylaminobiphenyl may
prove to be an interesting compound biologically. Further work
along this line is contemplated.
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Experimental Parts

. 2’-Methyl-4-acetylaminobiphenyl.—The reaction of di-
azotized p-nitroaniline with toluene in the presence of
alkali, according to the procedure of France, Heilbron and
Hey,® afforded a 129, yield of crude 4-nitro-2’-methyl-
biphenyl. It was purified by distillation under diminished
pressure, followed by recrystallization from ethyl alcohol.
Reduction of the nitro compound with stannous chloride
gave the amine, b. p. 194-195° at 24 mm.; yield 60%.
The base formed a hydrochloride which was recrystallized
from water; m. p. 285° dec.

Anal. Caled. for Ci3Hy NCI: Cl, 16.1.
15.9,16.1.

The pure amine (b. p. 190° at 23 mm.) was liberated
from the salt by the regular procedure.

Anal. Caled. for C;HisN: C, 85.2; H, 7.2.
C,85.3; H,7.1.

The acetyl derivative (yield 809,) was crystallized from
agueous alcohol; m. p. 143-144° (reported® 146-147°).
Further crystallization did not raise the m. p.

2-Methyl-4-acetylaminobiphenyl.—The reaction of di-
azotized 2-amino-5-nitrotoluene with benzene in the pres-
ence of alkali’ gave a 15% yield of 2-methyl-4-nitrobi-
phenyl; m. p. 55-56° (reported’ 56-57°). The amine
(yield 80%), produced from the nitro compound by stan-
nous chloride reduction, gave a hydrochloride which was
crystallized from water; m. p. 270° dec.

Anal. Caled. for C;3HNCl: ClI, 16.1.
15.5, 15.6.

The pure amine (b. p. 178° at 12 mm.) was liberated
from the salt.

Anal. Caled. for CyHiN: C, 85.2; H, 7.2.
C,85.7; H,7.2.

The acetyl derivative was obtained in 909, yield. It
was crystallized from dilute alcohol; m. p. 125°.

Anal. Caled. for CsHi;ON: C, 80.0; H, 6.7. Found:
C, 80.6; H, 6.7.
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(6) Melting points are uncorrected. .
(8) France, Heilbron and Hey, J, Chem. Soc., 1283 (1939).
(7) Bamberger, Ber., 38, 403 (1805).
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N-Substituted-2-iminazolidones
By ARTHUR E. MARTELL AND ALBERT E. FrROST

It is the purpose of this paper to describe a new
and more convenient method for the preparation
of 1,3-dialkyl-2-iminazolidones. These sub-
stances are also known as 1,3-dialkyl-2-keto-
tetrahydroiminazoles, and as N,N’-dialkylethyl-
ene ureas.

In general the method consists of heating a
slight molar excess of urea with a 1,2-diamine
having at least one replaceable hydrogen on each
nitrogen, without solvent to a temperature at



