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show little effect upon- critical concentration.
The equivalent conductivity curve shows no
break or a very doubtful one at the critical con-
centration, as expected for this type of polycyclic
compound. Bile salts and sodium abietate,
both shown to be colloidal electrolytes by freezing
point measurements, give no break in the con-
ductivity curve.>* The conductivity curve de-
termined here ties in satisfactorily with the data
given by Woodbury and Rosenblum,” converted
from 30 to 25° by assuming that the salt has the
same temperature coefficient as that of the sodium
ion.

The surface tension of these solutions is fairly
low, but relatively independent of corcentration
and may easily result from small amounts of
irnpurities.

(5) J. W. McBain and S. A. Johnston, Froc. Roy. Soc. (Lendon),
1914, 129 (1942).

(6) 1. M. Kolthoff and W. F. Johnson, J. Phys. Chem., §0, 440
(19463,

-19{3)61])‘ T. Woodbury and C. Resenblum, J. Biol. Chem., 171, 447
(19473,
DEPARTMENT OF CHEMISTRY

StANFORD UNIVERSITY

STANFORD, CALIF. RECEIVED SEPTEMEBER 25, 1948

A Preparation of Phenylmaleic Anhydride

By LeEoNaArRD E. MriEr, HarLow B. STALEY aAnp D, J.
Mann

Although phenylmaleic anhydride {I) was first
isolated in low yield as a by-product in the synthe-
sis of phenylmalic acid by the reaction of phenyi-
succinic acid with bromine and phosphorus tri-
bromide,! no satisfactory procedure for the prep-
aration of (I) has been reported.

When phenylsuccinic anhydride is permitted to
react with N-bromosuccinimide in the presence of
a catalytic amount of benzoyl peroxide, phenyl-
maleic anhydride can be isolated in 57-64%,

ield.
Y The use of N-bromosuccinimide as a dehydro-
genating agent for several hydroaromatic com-
pounds has been reported recently by Barnes.?

Experimental?

Phenylsuccinic anhydride,* m. p. 53-54°, was prepared
in 78-847%, yield from phenylsuceinic acid.®

Into a 500-ml., two-necked flask, equipped with a me-
chanical Hershberg stirrer (made of nichrome wire) and a
condenser fitted with a drying tube, were placed 17.8 g.
(0.1 mole) of N-bromosuccinimide, 8.8 g. (0.05 mole) of
phenylsuccinic anhydride, 200 ml. of carbon tetrachloride

(1) Alexander, Ann., 3258, 67 (1890).

(2) Barnes, TH1S JourNar, 70, 145 (1948).

(3) All m. p.’s and b, p.’s are uncorrected.

(4) Verkade and Hartman, Rec. frav. chim., 52, 945 (1933).

(5) “Organic Syntheses,”” Coll. Vol. I, 2nd ed., John Wiley & Sons,
Ine., New York, N. ¥., 1041, p. 451.
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and 0.1 g. of benzoyl peroxide. The reaction mixture
was heated under reflux with stirring for twenty-four hours,
during which time the solution became bromine-red in
color and a precipitate of succinimide formed. After the
mixture was cooled to room temperature, the insoluble
succinimide was separated on a filter and washed with
several portions of hot benzene until the washes no longer
gave a positive Baeyer test with potassium permanganate
{about 150 ml. of henzene were required). When cool,
the combined benzene and carbon tetrachloride solutions
deposited an additional small quantity of succinimide
which was separated. The clear solution was concen-
trated by distillation to a4 volume of 30 ml. and was then
placed in a refrigerator for two hours. The crystals of
phenylmaleic anhydride which formed were separated
and recrystallized from dry acetone-petroleum ether (high
boiling); yield 2.1-2.3 g, m. p. 119-120° (reported,
119-119.5°1),

After the evaporation of the carbon tetrachloride filtrate
to dryness under reduced pressure (water pump) in a two-
bulb distillation apparatus, the residue was distilled under
reduced pressure (1.0 mm.). At 60-70° a few drops of a
vellow liquid were collected; this forerun was discarded.
At 130-145° a yellow solid was collected. This material
was recrystallized twice from dry acetone-petroleum ether
(high boiling) (Norite) to give 2.1-2.3 g. of phenylmaleic
anhydride, m. p. 119-120°. From the combined re-
crystallization filtrates, 0.8-1.0 g. of equally pure product
was isolated. The total yield was 5.0-5.6 g. (57-649).

The percentage vield was slightly lower (53-579) when
four times these amounts were used.
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Displacément-chlorination of Dimethylamino-
propanol-2

By N. L. WexoLer axD M. TISHLER

The reaction of methanesulfonyl chloride with
dimethylaminopropanol-2 in an inert solvent was
found to give rise to the o-mesy’ate hydrochloride
(IT) admixed to a greater or lesser extent with the
hydrochloride of the propanolamine (I). The o-
mesylate hydrochloride (II) could be obtained di-
rectly and in pure condition by conducting the re-
action in a solvent mixture consisting of equal
parts of chloroform and acetone.

The o-mesylate hydrochloride was titrated with
one equivalent of alkali and was converted thereby
to the free ester base, characterized as its picrate.
When heated above its melting point for a short
time the ¢-mesylate hydrochloride was converted
smoothly by internal displacement into dimethyl-
amino-2-chloropropane (IIT). The latter was iso-
lated and identified as its picrate.

CHsCI’IOHCH:N(CH:)g —

n
138°
CH,CH({OS0,CH,;)CH;NH(CH;)3Cl ———>
{In
CH,CHCICH;N(CH,)s
(111)
Experimental

Dimethylaminopropanol-2 o-Mesylate Hydrochloride.—
To a stirred solution of 10.5 g. of dimethylaminopropanol-2
in 25 cc. of chloroform at 0° was added portion-wise a
solution of 12.5 g. of methanesulfony! chloride in 25 cc. of
chloroform. The homogeneous solution was treated with



