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The dodecyl, benzyl and cyclohexyl derivatives
thus obtained were purified by crystallization
from water. The details of the preparation and
properties of the products are given in Table I.
The yields reported are quite low but since they
represent the result of a first synthesis on a small
amount of material, considerable improvement
would be expected by further refinement of reac:
tion conditions and method of isolation of the
product. In this connection it is interesting to
note that the correlation of %, yield with reaction
time and temperature indicate that considerable
increase in yield should be possible in most cases
by increasing hoth the temperature and time of
reaction.
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Preparation of a~-Naphthaleneacetic Acid by the
Condensation of Naphthalene with Chloroacetic
Acid

By YosHiRo OcaTA AND JIRO ISHIGURO

The plant growth hormone a-naphthaleneacetic
acid is ordinarily prepared by way of a-chloro-
methylnaphthalene and «-naphthaleneacetoni-
trile.! Other procedures, in our hands at least,
were less satisfactory.®® The direct condensation
of naphthalene with chloroacetic acid® has been
reported  to yield naphthaleneacetic acid, and
we have investigated this reaction in detail.
After preliminary experiments gave poor and non-
reproducible yields, we studied the effect of many
metals, metallic oxides and metal halides on this
condensation and discovered that a small quantity
of ferric salt was an excellent catalyst. It is
probable that the small amount of iron (0.05-
0.0008%,) in coal tar naphthalene serves to pro-
mote the condensation in the examples previously
described.* Metallic bromides also promote the
condensation, possibly by converting chloroacetic
acid into bromoacetic acid, which condenses
more easily,® by way of hydrobromic acid.

Experimental

Materialg.—Naphthalene purified by distillation, m. p.
80-80.5°, was used. Its iron content was determined by
refluxing it with 2 N hydrochloric acid for one hour, oxi-
dizing ferrous to ferric iron in the filtrate by means of
chlorine and completing the determination colorimetri-
cally with ammonium thiocyanate. The cliloroacetic acid
used melted at 61-63°. The bromoacetic acid, prepared
by the bromination of acetie acid, had a boiling point of
112-117° (35 mm.}.

Procedure.——Naphthalene (57.6 g.) (0.0010%, irou),
14.1 g. of chioroacetic acid, 87.6 mg. of ferric oxide, and
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420 mg. of potassium bromide were placed in a long-
necked round-bottom flask fitted with a rubber stopper
carrying a thermometer and an air-cooled tube about 1
m. long, and the mixture was boiled gently on a sand-
bath for twenty hours. The best vield was obtained when
the heating was controlled according to a temperature—
time curve in which the temperature of reactants attained
200° after ten hours and 218° after twenty hours. After
the reaction, the greater part of the unreacted naphthalene
‘43 g.) was recovered by distillation.! The residue was
extracted with hot sodium hydroxide solution, cooled and
filtered, Acidification of the fltrate with hydrochloric
acid yielded a brownish precipitate, 19.4 g. (709%,), . p.
108~1137, Crystallization from the 250-fold amount of
boiling water with the addition of small amounts of con-
centrated hydrochloric acid gave 9.5 g. (3849, based on
chloroacetic acid, 459 on naphthalene reacted), m. p.
124-126°. The melting point could be raised to 132° by
repeated crystallization and showed no depression when
mixed with e-naphthaleneacetic acid prepared by the chlo-
romethylation procedure. In the absence of ferric oxide
and potassium bromide no naphthaleneacetic acid was
produced. With potassium bromide alone 49, and with
ferric oxide alone 5%, was produced. The conditions de-
scribed above are optimum with regard to temperature,
time, increased amounts of potassium bromide and in-
creased ratio of chloroacetic acid to naphthalene. Bromo-
acetic acid condensation is more rapid, but the high cost
and skin irritant properties of this substance render it less
suititable than chloroacetic acid. The promoting action of
several other metallic halides (e. g., sodium chloride, po-
tassium chloride, potassium iodide, hydrated alumigum
chloride, hydrated aluminum bromide, hydrated ferric
bromide and iercuric bromide), when mixed with ferric
oxide, was also observed, but these were less effective than
potassium bromide.
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(6) The chloroacetic acid reacted almost completely, and could not
he recovered.

Depr. oF INDUSTRIAL CHEMISTRY
Kvoto UNIVERSITY

Kvoro, JaraN Recervep NoveMBeRr 30, 1949

Decomposition of the Isomeric Valeric Acids in
the Ozonizer Discharge

By WirLLiaM S. PARTRIDGE! AND WARREN M. GARRISON

In the alpha particle bombardment of a series of
straight chain aliphatic acids,? it has been ob-
served® that the abundance of hydrogen relative
to carbon dioxide plus carbon monoxide in the
product gas is proportional to the ratio of C~H to
C~COOH bonds in the bombarded molecule.
Data reported! earlier for cathode ray bombard-
ment of aliphatic hydrocarbons show a similar
group to product relationship for hydrogen and
methane. If the H,/CH, yield ratios for the series
of hydrocarbons studied are plotted versus the
C-H/C-CH; bond ratios, a straight line relation-
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