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ANOMATOUS BIRCH REDUCTION PRODUCTS OF 1,1,4aB-TRIMETHYL-
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Birch reduction of the title compound jvafforded a tetra-
hydroanisole 2 and its hydrogenolysis product‘é: The methoxyl
group of compound éiis readily displaced by acetoxyl group with
inversion of configuration by warming in acetic acid. Compound
;Lis highly sensitive to oxygen; it is autooxidized to 8 on

exposing to the air.

Treatment of the title compound jj) (2.0 g) with Li (6.0 g) in a mixture
of dioxane (30 ml)-ligq. NH5 (300 ml)-t-BuOH (280 ml) afforded two crystalline
products 2, Crglog0s, mp 162—1640, and 3%, 017H26O, mp 155-1570, in 25 and

15% vyields respectively.2’5)
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Compound 2 contained hydroxyl group (3440 cm_q) and was sparingly soluble
in common NMR solvents. Acetylation under basic conditions (Aogo, pyridine)
of 2 afforded monoacetatelzj mp 112—1140, NMR and IR spectra of which showed
the presence of following groups; three tert-methyls (64> 1.07, 1.1% and 1.17),
equatorial sec-acetoxyl (& 2.0%, 3H, s, 4.45, 1H, t, J = 8 Hzj; 1740 cm_q),
sec-methoxyl (o6 %.3%0, 3H, s, 3.57, 1H, m, WH = 8 Hz), trisubstituted ethylene
(6 5.76, 1H, q, J = 2 + 6 Hz) and C-9 methylene group (only inner peaks of
AB system were observed at & 2.88, b.d, J = 6 Hz and at 2.52, b.s, WH = 5 Hz).
These data, coupled with molecular formula, indicate the product to be
expressed as 1,2,%,4-tetrahydroanisole structure 2, except for the orientation
of the methoxyl group. The full stereostructure 2 with a-axial methoxyl
group was elucidated by the X-ray methods.5>

Elemental composition of ‘the second product/é/suggested that it would be
a hydrogenolysis product of 2. Spectral data of’é/(é 1.15, 3H x 2 and 1.19,
3H, tert-methyls, 2.53, 2H, m, allylic methylene, 3%.28, 1H, t, J = 8 Hz and
3400 cm“q, C-2 sec-hydroxyl group, 5.75, 1H, t, J = 4 Hz, C-10 olefinic
proton) are completely in asgreement with this formulation.

Although a few examples of formation of 2,3,4,5-tetrahydroanisoles (vinyl
ethers) and hydrogenolyzed materials as minor Birch products have already been
described,6) ready formation of anomalous products 2 and é’in moderate yields
in this particular case could be ascribed to the presence of allylic double
bond with respect to benzene ring in the starting material. The double bond
would facilitate generation of the anion.gbfrom the normal primary product‘ii
and protonation at C-8 of & followed by 1,4-reduction would lead to the

observed product 2.
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The methoxyl group of compound 2 is remarkably reactive and readily

displaced by acetoxyl group to afford acetoxy compound 7, mp 146—147? C,|9H28O5
~~ 9

(6 2.05, 34, s, and 5.15, 1H, m, WH = 8 Hz, in place of the peaks due to sec-
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methoxyl group) on warming in acetic acid at 45° for 3 hr in almost quantitative
yield. The orientation of the acetoxyl group was shown unambiguously to be

B, i.e. inverted, by X-ray crystallographic analysis of'2}5) To our knowledge
no example of such a ready displacement of methoxyl group by acetoxyl group
with inversion of configuration seems to have been reported.

In contrast to éfand,Z’ which are stable to oxygen, the hydrogenolysis
productlélis readily oxidized on exposure to the air7) to give an amorphous
product 8, in 40% yield. Crystalline diacetate (Ac20, pyridine) 9, mp 128-129°,
of 8 was analyzed for 021H5007 and exhibited NMR spectral data indicating the
presence of three methyls (& 1.10, 1.08, gem-dimethyl and 1.49, angular methyl),
two acetoxyls (& 2.0% and 2.12), axial C-2 proton (& 5.70, 1H, t, J = 8 Hz)
and vic-olefinic protons (& 6.15 and 6.58, ABq, J = 12 Hz). Reduction of §
with NaBH, gave diol 10, mp 426—1270, 017H26O4 (Mt 294; & 1.01, 1.08, gem-
dimethyl and 1.25, angular methyl, 6.04 and 5.14, ABq, J = 10 Hz). Taking

into account of the mechanism of formation of hydroperoxide-endoperoxide by
singlet oxygen8) (11—Vﬁ;*§9 above spectral and analytical data are best
explained by assigning the formula 8 for the oxygenation product. Comparison
of & values of methyl groups and olefinic protons in 9 and 10 (see above data)
indicates spacial closeness of oxygen function at C-4b, methyl group and double
bond in these compounds and supports the formula 8.

Anomalous reactivities of 2 and é’are quite puzzling at present and seem

to deserve further study.
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