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RING CLOSURE REACTION AND MECHANISM OF 3-ALKOXY-2-(2-BENZAMIDOPHENYL) -

ACRYLATES TO 3-(0(—ALK0XYMETHYLENE)OXINDOLES1

Chikara KANEKO, Harue FUJII, Shinji KAWAI, and Masanori SOMEI

Faculty of Pharmaceutical Sciences, Kanazawa University, Kanazawa 920

Treatment of the E- and Z-isomers of methyl 3-methoxy-2-(2-benz-
amidophenyl)acrylate with sodium methoxide in methanol affords the
E-isomer of 3-(X-methoxymethylene)oxindole as a common product. A
plausible mechanism of the reaction involving l-benzoyl-3-dimethoxy-

methyloxindole as a key intermediate is proposed.

In the previous paper,2 we reported that while irradiation of methyl 2-phenyl-
benz[d]-1,3-oxazepine S5-carboxylate (;3)3 in methanol afforded the Z-isomer of me-

thyl 3-methoxy-2-(2-amidophenyl)acrylate (Z-2a), thermal reaction of methanol with

la in the presence of triethylamine gave the E-isomer (E-2a) and proposed the

mechanisms accounting for the observed selectivities.
We now report ring closure reactions of both isomers (Ez and Z-2a) caused by
the action of sodium methoxide affording the E-isomer of 3-(X-methoxymethylene)ox-

indole (E-3a) as a common product, together with their mechanism and application

to the related compounds.
Treatment of E-2a in methanol containing sodium methoxide at room temperature

under nitrogen for 5 hr afforded E-3a (78%), mp 195-196°. The same oxindole was

also obtained in 76% yield from Z-2a under the same condition. A careful examina-

tion of each reaction mixture showed that the other isomer (Z-3a) was not formed

even in a trace amount. As expected from the stereoselective formation of E-2a in
methanol in the presence of triethylamine, the oxazepine (la) also gave E-3a under
the same condition. Though the product (E-3a) was identified with 3-(X-methoxyme-
thylene)oxindole prepared by the diazomethane-methylation of 3-formyloxindole (4a),
the configuration around the methylene moiety of the latter species has remained to

be clarified.4 The attempted isomerization of E-3a to the other isomer was unsuc-
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cessful due to its facile hydrolysis to 4a in methanol in the presence of 10% Hcl5
and its photostability.6

Quite recently, Korte et gl.7 concluded that 3-(0{~ethoxyethylidene)oxindole
(E-5) obtained from the reaction of the orthocarboxylic acid ester with oxindole
had the E-configuration by NMR spectroscopy using shift reagents. Since their con-
clusion was further supported by X-ray crystallographic analysis of the related
methylene lactones8 and hence definitely reliable, we have prepared the same com-
pound (mp 223-225°) from lb by the reaction with sodium ethoxide in ethanol. 2As a
result, an identity of both samples was confirmed by mixed melting point determi-

nation as well as spectral comparison.9 Therefore, it now become evident that the

oxindoles prepared in the present method have the E-configuration.
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Our results are consistent with the premise that the formation of E-3a from

both E 2a occurs through a common intermediate which then affords the fi-

=2a and 22

nal product (Ez3a) by thermodynamically controlled reaction. The fact that both

isomers of 2a when treated with sodium ethoxide in ethanol afforded the correspond-

ing E-isomer [Et instead of Me in the formula E-3a: mp 131.5-132.5°; 8 of the ole-
finic proton: 7.53 (CDCl3)] suggested that the intermediate in the above transfor-
mation should be a 3-dialkoxymethyloxindole (e.g. 6). Intermediacy of § in the
above reactions was further supported by the formation of 3-(dimethoxymethyl)di-

oxindole [7: mp 205-207°, 6(DMSO-d6): 3.18 (3H, s), 3.53 (3H, s), 4.38 (1H, s),
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5.99 (s, OH), 6.6-7.4 (4H, m), 9.95 (s, NH)] when the ring closure reactions of la

and E-2a were carried out under an ordinary atmosphere. It is well known that the

oxindoles, mono-substituted at the 3-position, undergo air oxidation (especially
readily in a basic medium) to yield the corresponding dioxindoles.lo Taking all of
the above results into consideration, the entire mechanism for the ring closure re-
action of 2 can be formulated as shown above. The mechanism of the formation of

the key intermediate (§) is either that the ring closure to the oxindoles (8) occurs
first followed by the Michael addition of methanol or the Michael addition precedes
the ring closure reaction.ll’12

An exclusive formation of E-3a in the above reactions together with the fact

that all of the 3-type compounds prepared so far have the E-configuration seems to
indicate an intrinsic instability of the Z-isomer relative to the E-isomer. Hence,
we may conclude that the Z-isomer of the type 3 and 5 would be too unstable to be
isolated under an ordinary condition. This conclusion seems to be supported if we
consider complete stereoselective formation of the E-isomer from 3-formyl (as veri-
fied presently) or 3-acyloxindoles by diazomethane,7 because these oxindoles are
known to exist in the Z-configuration due to the intramolecular hydrogen bonding as
shown in the formula 4.

Finally, it should be noted that the present method has provided a new synthe-

tic route to the oxindoles of the type 3 and 5 starting from an appropriate quino-

line 4-carboxylic acid.
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