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A previous paper! reported that bis(p-nitro-
phenyl)phosphinic acid possesses considerable
activity in vitro against Treponema pallidum, the
causative agent of syphilis. This finding has
prompted us to investigate the activity of a large
number of phosphonic and phosphinic acids which
were available in this laboratory. The results of
this investigation are being published elsewhere.?
Among the compounds tested are four which have
not been described in the literature. The present
note describes the preparation and chemical
properties of these compounds.

(0-Carboxyphenyl)phenylphosphinic acid and o-
phenoxyphenylphosphonic acid were originally
prepared as possible intermediates for the synthesis
of heterocyclic phosphinic acids. 5-Chloro-2-meth-
oxyphenylphosphonic acid was synthesized dur-
ing the course of some studies on the demethylation
of methoxyphenylphosphonic acids. (o-Nitro-
phenyl)phenylphosphinic acid was prepared in low
yield from o-nitrobenzenediazonium fluoborate
and phenyldichlorophosphine after a number
of unsuccessful attempts to prepare o-nitrophenyl-
phosphonic acid by the diazo reaction.?

EXPERIMENTAL

o-Phenozyphenylphosphonic acid. An intimate mixture of
10.0 g. of o-bromophenylphosphonic acid, 20 ml. of redis-
tilled phenol, 10.0 g. of anhydrous potassium carbonate, and
0.2 g. of copper powder was heated under reflux for a period
of 16 hr. The reaction mixture was then diluted with about
35 ml. of water, and the excess phenol removed by steam dis-
tillation. The residual liquid from the steam distillation was
treated with Darco and filtered.* The filtrate was evaporated
on the steam bath to about 70 ml. and then acidified to Congo
red with concentrated hydrochloric acid. The mixture was
cooled and the precipitate removed by filtration. Recrys-
tallization from a mixture of one volume of alcohol to 5 vol-
umes of 6N hydrochloric acid yielded 6.6 g. (63%) of pure
o-phenoxyphenylphosphonic acid as long white needles,
m.p. 200-202°.

Anal. Caled. for C,Hi:OP: P, 12.38; neut. equiv. (for
one ionizable hydrogen per molecule), 250.2, Found: P,
12.39; neut. equiv. (to pH 4.3) 254.3.

When the neutral equivalent was determined with thy-
molphthalein in the usual manner, a sharp end-point was
not obtained. This fact suggests that the second dissociation
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constant of o-phenoxyphenylphosphonic acid is abnormally
low.b

5-Chloro-2-methoxyphenylphosphonic  acid.  5-Chloro-2-
methoxyaniline (Eastman P 4202) was converted to the
corresponding diazonium fluoborate by the method desig-
nated by Roe as IT A.¢ The diazonium salt, after being dried
in a vacuum desiccator, was suspended in dry ethyl acetate
and treated with phosphorus trichloride and cuprous bro-
mide in the usual manner.3 After steam-distillation of the
reaction mixture, the residual liquid was filtered. A small
amount of the diarylphosphinic acid remained on the filter
but could not be readily purified. The filtrate was evapo-
rated on the steam bath to incipient crystallization, cooled,
and filtered. The resulting crude phosphonic acid was dis-
solved in an excess of 79, sodium hydroxide solution and
treated with Darco. The charcoal was removed by filtra-
tion and the filtrate acidified to Congo red with concen-
trated hydrochlorie acid. The precipitate obtained was re-
crystallized from a mixture of one volume of alcohol to 2
volumes of 3N hydrochloric acid. The yield was 27%;
m.p. 222.5-225°.

Anal. Caled. for C;H,ClO,P: Cl, 15.93; P, 13.92; neut.
equiv.,, 111.3. Found: Cl, 16.01; P, 13.67; neut. equiv.,
113.3.

(o-Nitrophenyl)phenylphosphinic acid. This compound was
prepared from o-nitrobenzenediazonium fluoborate and
phenyldichlorophosphine by the general method described
previously.3® After the reaction mixture was steam-distilled,
the residual liquid in the distilling flask was transferred to a
beaker and cooled. The crude phosphinic acid was removed
by filtration and dissolved in 109, sodium carbonate solu-
tion. The alkaline solution was treated with Darco, filtered,
and the acid precipitated by the addition of concentrated
hydrochloric acid. Further purification was effected by dis-
solving the phosphinic acid in 959, ethanol (70 ml. per 0.2
mole of diazonium salt used) and adding 15 volumes of
ether. The gummy material which separated on cooling was
removed by filtration and disecarded. The filtrate was evap-
orated on the steam bath to incipient crystallization and then
cooled in a deep-freeze at —25°. The yield of yellow crystals
thus obtained was 5%, m.p. 229-232°.

Anal. Caled. for CpH;)NO,P: N, 5.32; P, 11.77; neut.
equiv., 263.2. Found: N, 5.27; P, 11.68; neut. equiv., 265.6.

(o-Carbozyphenyl)phenylphosphinic acid was prepared
from o-carbomethoxybenzenediazonium fluoborate and
phenyldichlorophosphine by the general method described
previously®® and was recrystallized from aqueous acetone.
Obviously, the ester was cleaved to the free carboxy group
during the course of the reaction. The yield was 55%; m.p.
161-164°,

Anal. Caled. for C;;H;,O,P: P, 11.82; neut. equiv., 131.1.
Found: P, 11.76; neut. equiv., 131.9. .
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