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ANODIC OXIDATION OF 2-PROPENYLPHENOLS
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Anodic oxidation of 2-propenylphenols in MeOH was carried out under
various conditions, using an undivided cell, to afford several oxidation prod-
ucts including the corresponding asatone-, carpanone-, arylpropanoid-, and
austrobailignan-type compounds. Among them, the carpanone-type neolignans can

be produced via the corresponding bis-o-quinonemethides.

From view points of physiological and biological activities (antitumor substances, plant
germination inhibitors, and growth inhibitors against insects), structural and synthetic studies
on both Tignans and neolignans have been attracting increasing attention. In connection with these
neolignans, we wish to describe anodic oxidation of 2-propenylphenols giving some new results
remarkably different from those of 4-propeny1pheno]s,] as demonstrated in the case of two conjugated
ones gl and‘g).

A 200 m1 glassy carbon beaker (GC-20, geometrical surface area: 120 cm2) and a GC disk (0.2 cm%
were used as an anode and an auxiliary electrode, respectively, without separation, unless otherwise
stated. A solution of’l’(z mmol1) in MeOH (200 m1) containing L1'C]O4 (40 mmol1) was electrolyzed at a
controlled potential (+900 mV vs. SCE) and quenched at 1.2 F/mole to afford an asatone-type dimer (3)
and two arylpropanoids (ﬁg and ﬂB) in 25, 1.4, and 1.4% yie]ds,2 respectively, the structures of

3

which were supported by their physical data.” In the case of higher controlled potential (+1600 mV

vs. SCE),4 the dimer g\) was obtained in 44% yield, in addition to small amounts of new dienones
gi and‘g’),5 both of which are -4e products and must be produced by further oxidative methoxylation
at the double bond centered in a plausible o-quinonemethide intermediate. On addition of AcOH
(200 mmo]),6 the compounds £§,and‘§) were produced in 6.8 and 6.6% yields, respectively, although
the yield of/i was reduced to 26%. On the other hand, when electrolyzed in MeOH containing NaOH
(5 mmol1) at a controlled current density (0.083 mA/cmz) and quenched at 1.1 F/mole, the phenol (l)
was converted into a carpanone-type compound {Z),7 in 16% yield, via a plausible bis-o-quinone-

methide (g), as described later.
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Anodic oxidation of the conjugated phenol (2) (2 mmol) in MeOH (200 m1) containing L1‘C104

(40 mmol) was also carried out at a controlled potential (+600 mV vs. SCE) and quenched at 1.0
F/mole to give several oxidation products, from which three radical-coupling dimers (2} 19, and 1l)
and 2-hydroxy-4,5-methylenedioxybenzaldehyde (12) were obtained in 44, 15, 11, and ca. 1% yields,

respectively. Among them, the spectral data of the compound (11) were completely identical with those
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of carpanone.8 The structures of the remaining compounds were determined by their spectral data.9

Presumably, these three dimeric compounds (9, 19, and 11) seem to be derived from the common

1. 10

intermediate of the plausible bis-o-quinonemethide (13), as suggested by Chapman et al. Further

studies on such highly reactive species as o- and p-quinonemethides are in progress.
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