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1-NAPHTHALENAECETIG-g-C-% ACID

by
Patricia T. Adams and David Kritchevsky

Radiation Laboratory and Department of Chemistry,
University of Galifornia, Berkeley* ,

May 1, 1951

The work described in this paper was sponsored by the U. S,
Atomie Energy Commission,

The synthesis of naphthaleneacetic acid has been most readily accom<

plished by the treatment of a halomethylnaphthalene with potassium or so-

dium cyanide and hydrolysis of -the resulting nitrile.,
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The Arndt-Eistert reaction with l-naphthoyl chloride has also been

used5’6,and recently the direct ferric salt catalyzed condensation between
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A.L. Wilds and A.L. Meader, J. Org..Chem,, 13, 763 (1948).

naphthalene and chloroacetic acid has been I'eported.’7
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(7) Y. Ogata and J. Ishiguro, J. Am. Chem. Soc., 72, 4302 (1950).

For purposes bf prepariﬁg this acid 1abeled in the methylene group
with isoteopic carbon, the synthesis initially noted was used, In order to.
conserve materials, several of the intermediates were not purified and
were used directly as obtained,

The general scheme involved carbonation of l-naphthylmagnesium bro-

mide with radiéactiﬁe carbon dioxide8 and reduction to the carbinol with-

(8) W.G. Dauben, J.C. Reid and P,E, Yankwich, Anal, Chem,, 19, 828 (1947).'

9

lithium aluminum hydride,” The carbinol was not isolated but treated directly

(9)‘ R.F, Nystrom and W.G. Brown, J, Am, Chem, Soc., 69, 1197, 2548 (1947).

with gaseous hydrogen bromide to give l-bromomethyl-ClA—naphthalene.lo. The-

(10) H. de Pommereau, Compt. rend., 175, 106 (1922),

halide was treated with potassium cyanide and the nitrile thus obtained
hydrolyzed to'giveVl—naphthaleneaceti_c-aL-C]'4 acid, The yield of purified
acid was 35% from carbon dioxide. This yield is in fair agreément with

1,2,4

those obtained in several large-scale syntheses. The specific activity

of the purified acid was 4.2 Ac/mg.
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Eggerimenfal

1—Naphthoicwca;pg§glrc14‘gg;gi - Carbonation of 1—gaphthy1magnesium-
bromide‘(aliquot in ether, calculated for 0,007 mole) with the carbon dioxide
generated from 0,70 g. (0.0035 mole) of barium carbonate (specific activity
i Ae/mg,) was carried out according to kmowm methodsos - The acid was iso-
lated in 93% yield (0,563 go), Mm.Do 159-160°; specific activity, 4e2 Mc/mg.

l—Bfomoggthyl—ClA—Qgphthalene: -~ Reduction of the labeled l-naphthoic

acid (0,400 g., 0.0023 mole) was carried out with excess lithium aluminum
hydride in ethef¥, The reduction product was washed free of acidic material
and the ether solution dried over énhydrous sodium sulfate, When a stream

10 o passed into the dry ether solution, two phases

.of dry hydrogen bromide
appeared, After 30 minutes, the lower, aqueous, layer was separated, thoroughly
_ extracted with ether and the washings added to thg upper, ether, layer. Thé
combined ether solﬁtions were dried over anhydrous potassium carbonate. Dis-

tillation of the ether left a heavy oil, whlch was not further characterized.

1—Naphtha1eneacetlc—_,gg-cl4 Acid: - The oily bromlde wes dissolved in

10 ml, of alcohol,.then a solution of 0,425 g. (0,006 mole) of potassium
cyanide in 5 ml, of water and a crystal of potassium iodide wefe added,

The sélution was heated under réflux for 18 hours., The nitrile was ex-
tracted with ether, the ether distilled and the residue hydrolyzed by
refluxing for 24 hours with lovﬁl. of a 10% aqueous solution of potassium
hydroxide. Acidification and extraction yielded l-naphthaleneacetic-g-C4
| acid, The acid (0,151 g., 35% theory) was obtained as light, white needles

from hot water, m.p. 130-131°, Specific activity of the acid was o2 Mc/mg,
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- Swmary for UCRL Report
The synthésis Qf‘l-naphthaleneacetic;dh014'acid has been carried out -
using the follqwiné reaction schemes
l-bromonaphthé.lene — .l-naphthoic-carbo:qyl-cu* acj.d -_—
1 naphthylcar‘pinol-clz".;__.. 1-bromomethyl-cu’-naphthalené"--->
© 2-(1-naphthyl)-acetonitrile-2-C14—m 1-naphthaleneacetic-g-Cl# acid
Besides the final producﬁ,,only thevl-naphthoic acid was isolated énd

characteri zed.





