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SYNTHESIS OF 6-AMYLSALICYLIC ACID FROM 3-ANISALDEHYDE :
CONVERSION OF PHTHALIDE TO THIOPHTHALIDE BY
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Abstract: The Lewis acid-promoted reaction of 3-butyl-7-methoxyphthalide with butanethiol gave the thiophthalide,

which was converted to 6-amylsalicylic acid by alkaline hydrolysis and successive desulfurization by Raney Ni.
© 1998 Elsevier Science Ltd. All rights reserved.
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acid (3),'° a key intermediate of micacocidin A.

The 1, 2-addition of an n-butyl group to 3-anisaldehyde (4) and successive ortho-selective lithiation followed
by carboxylation were performed in one pot to give 3-butyl-7-methoxyphthalide (8) in 55% yield (Schemel).
Since the hydrogenolysis of 8 to 6-amylsalicylic acid was unsuccessful, we chose stepwise conversion. First,
nucleophilic ring opening of phthalide by thiol, promoted by Lewis acid, was investigated. Fujita and co-workers
have reported the nucleophilic cleavage of several pbutyrolactones to the corresponding butylthiocarboxylic acids,

Il

uite low.? We found that the methoxy group of 8 was cleanly cleaved by
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aluminum chloride (5.0 eq.) promoted displacement of butanethiol at room temperature to give the phenol 12.
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ve the desired butylthiocarboxylic acid (i1) did not take place under these conditions.
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identified as the thiophthalide (13) by means of spectroscopic analyses (Scheme 2).> The negative ion FAB MS of
the crude reaction mixture indicated the presence of a trace amount of 11, suggesting that 11 is a possible intermediate
of 13 (Scheme 3). It is plausible that the initial displacement of alkanethiol at the sterically hindered benzylic
center proceeded in Sn 1 fashion under relatively drastic condition.* The reaction of 3-butylphthalide with AICI,-
butanethiol also gave the corresponding thiophthalide in moderate yield. However, in the cases of both 6 and 3-

butylphthalide, the use of thiophenol instead of butanethiol resulted in com

the desired thionhthalides  Since B-elimination nathwav i< not nossible with thinnhanal the follawing mechanicm
the desired thiophthalides, since p-elimination patiway 1s not possibie with thiophenol, the following mechanism
is proposed (Scheme 3).
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The conversion of the thiophthalide to 3 proceeded quantitatively by alkaline hydrolysis (aq. KOH (6 eq.),
reflux, 80 min) followed by desulfurization with Raney Ni (W-2, rt, 2 h) in ethanol and acidification (c. HCl). This

ovide easy access to a variety of 6-alkyl salicylic acids.
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