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Suggested mechanism for the formation of 3-hydroxy-2-methylbenzoic
acid from 3-aminonaphthalene-1,5-disulphonic acid
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Abstract

A mechanism has been suggested for the formation of 3-hydroxy-2-methylbenzoic acid (1), obtained
from 3-aminonaphthalene-1, 5-disulphonic acid (3) by alkali fusion in an autoclave. The various steps
involved are discusscd and the possible mode of degradation of one of the naphthalene rings to give
the final benzenoid product is delineated.
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1. Introdoction

In a recent communication from this laboratory! we reported the use of 3-hydroxy-2-
methylbenzoic acid (1) in the synthesis of 2-methyl-3-isopropenylanisole (2), a structure
assigaed to a naturally occurring monoterpene from Pigueria trinervia®, The starting
benzsic acid (1) was originally obtained by Baudisch and Perkin® in an interesting
reaction from a dye intcrme:diate, 3-aminonaphthalene-1,5-disulphonic acid (3) by heat-
ing w.th aq1eous sodium hydroxide (50%) in an autoclave, Subscquently the experiment
was repeated by two groups of workers® with substantial improvement in the yield
of ths benzoic acid from 27% to 767 by carrying out the reaction using mitrogen under
pressure. In spite of three groups of investigators*® having handicd this rcaction, no
one has discussed the mechanism of formation of the benzoic acid (1) from its naphtha-
lenic precursor (3) to date. In this communication a plausible mechanism is suggested
for the various steps occurring under the one-pot reaction conditions prevailing in the

autoclave,

2. Discussion

.The sulphonic acid groups of the aminonaphthalene
be converted under the conditions of caustic fusion
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disulphonic acid (3) are expected to
¢ to the dianion of the dihy droxy
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naphthylamine (4) which in turn would tautomerize to the B-iminoketone (5), The
im‘nok:tone undergoes hvdrolysis to give ammonia and the diketone® (6)*, followr g by
cleavag: of the unstable B-d ketone to give the anion of the vinylogous B-krtoacid (7),
as d:picted in Chart I. This would undergo ketonic fission by attack of ~OH on the
ketonic carbonyl with loss of acetic acid (as sodium acctate) to give finally the tri-
anion (8) which would furnish 3-hydroxy-2-methvlbenzoic acid (1) on acidification of
th> ccntants of the autoclav: with concentrated hydrochicric acid.
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» A}tcrnatijrcly, the conversion of (3) to (6) may also be visualized vig the intermediate (i) derived
from (3) directly. We thank the referee for this suggestion.
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