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On addition of saturated sodium chloride solution, the
naphthoquinoline hydrochloride precipitated in the form
of light brown needles. For further purification the base
was liberated and taken up in ether. If necessary, a
separation from unchanged aminophenanthrene can be
effected through the difficultly soluble sulfate of the latter
compound. The naphthoquinoline can be purified by high
vacuum distillation or by crystallization, and is obtained
in the form of long, flat, nearly colorless needles or pale
vellow prisms; average yield, 459% of the amount calcu-
lated from the aminophenanthrene. The hydrochloride
crystallizes in lemon-yellow felt-like needles.
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An Improvement on the Quantitative Determina-
tion of Radioactivity
By A R. OrsoN, W. F. LiBBy, F. A. LoNG AND R. S.
HALFORD
In an investigation of the mechanism by which
acetylchloroaminobenzene rearranges into p-chlo-
roacetanilide, which is to be published soon, Olson,
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Fig. 1.—Counter assembly for dilution method.

Porter, Long and Halford used radioactive chlo-
ride ion in order to get one datum in addition to
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the usual kinetic data. 1t was necessary to de-
termine the radioactivity of the chloride ion re-
maining in solution at various times as the reac-
tion progressed. The methods which previously
have been used for this purpose have utilized solid
materials and because of this have had the follow-
ing defects in common: (a) lack of reproduci-
bility of the sample due to variations in particle
size, crystal structure, thickness of the layer, etc.,
(b) the activity of the sample is at an optimum
for a Geiger counter for a time approximately
equal to the half-life of the active material.

By dissolving the solid material and introduc-
ing the solution into a counter of the type shown
in Fig. 1, the errors mentioned in (a) can be elimi-
nated. Then, if the original material is suffi-
ciently radioactive, the time during which the
counting can be done in the optimum range can
be increased many-fold by utilizing a method of
dilution of the original solution.
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Fig. 2.—Logarithms of the last column of Table I
plotted against the time of counting. The circles are
these experimental results. The straight lines are cal-
culated under the assumption that the half-life of
radioactive chlorine is 37.0 minutes.

Thus in the investigation referred to above, the
chloride ion was precipitated as silver chloride,
washed and dried. Four-tenth gram'of this was
dissolved in 15 cc. of five molar ammonium hy-
droxide and made up to 150 cc. in a volumetric
flask with distilled water. This original solution,
however, was much too active to be accommo-
dated by the counting apparatus and so 5 cc. of it
was used to determine what dilution was neces-
sary to give the optimum counting. The diluent
was an ammoniacal solution of silver chloride
that differed from the original solution only in
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that the silver chloride was non-radioactive.
From this preliminary experiment and the half-
life of radioactive chlorine, it was possible to cal-
culate the most advantageous dilution for any
subsequent time. With the strength of the sam-
ple of radioactive chlorine that was available to
us, it was possible to remain in the optimum
counting range for six hours even though the first
count was not made until two hours after irradia-
tion of the sample.

In Table I and Fig. 2 we show the data for
typical determinations.

TaBLE I

Results from two experiments. For both, the solutions
were (.0187 molar silver chloride and 0.5 molar ammon-
ium hydroxide, Each count is the result of a ten minute
period of counting.

Time, Net count Net count times
Sample min, Dil, per minute the di

la 0 200 158.8 = 4.5 31760 = 900
1b 125 20 147.2 = 4.4 2044 = 88
le 280.5 2 81.2 = 3.6 162.4 = 7.2
2a 0 80 134.0 = 4.0 10520 = 320
2b 82 20 101.3 = 3.7 2026 = 74
2¢ 193 2 134.0 = 4.0 268.0 =8
2 241 1 102.5 = 3.7 102.5 = 3.7
2 305.5 1 41.9 = 2.8 41.9 = 2.8

The use of this method for any material that
can be brought into solution is obvious. It may
be worthwhile to point out that the diluent should
be chemically identical with the stock radioactive
solution in order to eliminate any errors due to
differential absorption.
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5,7-Diiodo-8-hydroxyquinoline
By VIKTOR PaPEscH AND ROBERT R. BURTNER

5,7-Diiodo-8-hydroxyquinoline, which is of
therapeutic interest, has been prepared previously
by the interaction of iodine and sodium iodide
with 8-hydroxyquinoline in alkaline solution.!
Although the yield is satisfactory, the procedure
requires working in rather dilute solution, thus
involving the use of large-scale equipment even
for semi-commercial production. A different
procedure was therefore developed which is dis-
tinctly more economical with respect to ease of
manipulation and materials required.

A solution of 2105 g. (14.5 moles) of 8-hydroxy-
quinoline in 5800 cc. of 15%, (by weight) hydro-
chloric acid is added in a slow stream with stirring

(1) British Patent 351,605.
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at laboratory temperature to 4872 g. (30.0 moles)
of iodine monochloride dissolved in 6000 cc. of
15% hydrochloric acid. Stirring is continued for
four hours longer and the mixture then allowed to
stand for twelve hours. The product is washed
by decantation with 5%, hydrochloric acid to re-
move excess iodine monochloride, followed by a
washing with water and finally with a 29 solu-
tion of sodium hydrosulfite to reduce traces of
free iodine. An additional amount of product
may be recovered by combining the liquors of the
first two washings and allowing them to stand for
several days. The total yield of product melting
at 198—200° is 4900-5300 g. or 83.5-92.59, of
the theoretical, the purity of which is approxi-
mately 98.59, as determined by iodine analysis.

RESEARCH LABORATORY
G. D. SearLE & Co.

CHicAGo, ILLINOTS RECEIVED APRIL 23, 1936

On a Relation between the Dissociation Con-

stants of Substituted Aliphatic Acids and the

Distance between the Dissociating and the Sub-
stituted Groups

Bv Jesse P. GREENSTEIN

A relationship between the dissociation of a
substituted acid and the distance between the
carboxyl and substituted groups was suggested by
MaclInnes® in 1928 in which pK, represents the

pK.= pK, + S(1/d) 68
value of the dissociation constant for an acid
whose substituent is removed an infinite length
along the chain, and d has the value 1 for an a-, 2
for a - and 3 for a y-substitution. This inverse
linear relationship held for the hydroxy and the
chloro substituted acids, and was extended by
subsequent authors?—* to the variously substituted
amino acids, diamines, dicarboxylic acids and
amino acid esters.

In the endeavor to introduce physical quanti-
ties into equation (1), an interesting relation de-
veloped. 1If in place of d in the equation there is
substituted the square of the distance, /%, in
Angstroms, from the center of the group dipole to
the carboxyl center on the assumption of an ex-
tended chain, there is found for the substituted
aliphatic acids an inverse linear relationship be-
tween pK and /2

(1) MacInnes, THis JourNaL, 60, 2587 (1928).

(2) Edsall and Blanchard, $b¢d., 85, 2337 (1933).

(3) Greenstein, J. Biol. Chem., 98, 499 (1932).

(4) Schmidt, Appleman and Kirk, ¢bid., 81, 723 (1929). -



