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NOVEL MIGRATION OF METHYL GROUP OF 6,10,10-TRIMETHYL-4-OXOTRICYCLO-
[4.4.0.0'" *]DECANE WITH BORON TRIFLUORIDE IN ACETIC ACID-ACETIC ANHYDRIDE
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6,10,10-Trimethyl-4-oxotricyclo[4.4.0.0'’?*]decane (1) undergoes
migration of one of the gem-dimethyl group on treatment with boron
trifluoride in acetic acid-acetic anhydride giving the acetates
(2) and (3).
Although acid-catalyzed angular methyl migration on the substituted octalinl)
and its related compoundsza-e) has been documented, the gem-methyl migration
3)
us to investigate acid-catalyzed cleavage of 6,10,10-trimethyl-4-oxotricyclo
[4.4.0.0'"3]decane (1), derived from thujopsene.4) We now found that one of the

product has little known in literature. Interest in these reactions prompted

gem-dimethyl attached to the ketone (1) migrated to the angular position at the
C-1 carbon.

A solution of BF3—Et20 (1 ml, 8 mmol) was slowly added at room temperature to
a solution of (1) (1.92 g, 10 mmol) in 20 ml of AcOH-Aczo (1:1). The mixture was
heated at 50 °C for 2 h, decomposed with cold water, extracted with ether, and
concentrated. The residue was chromatographed (sioz) to give 49.2 % of the
compound (2), a colorless oil; IR (neat)v 1755 cm—l (>C=0); NMR (CDC13)6 0.98 (3H,
s), 1.03 (3H, s), 1.65 (3H, 4, J=1.5 Hz), 2.10 (3H, s), 5.28 (2H, m) and 10.2 %
yield of the compound (3), a colorless oil; IR (neat)v 1755 (32C=0), 1687 cm-l
(0. ,B~unsaturated ketone); NMR (CDC13)6 0.98 (3H, s), 1.08 (3H, s), 1.78 (3H, s),
2.10 (3H, s), 2.23 (3H, s), 5.27 (1H, m).
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When the reaction was carried out at 100 °C, only the compound (3) was obtained
in 41.3 % yield. This result reveals that the compound (2) would be a precursor
of the compound (3). Hydrolysis of 2 and 3 with alcoholic KOH at room temperature
afforded 4 in quantitative yields, colorless crystals; mp 78-79 °C; MS m/e 192 (M+);
IR (KBr)v 1718 cm-1 (2C=0); NMR (CDCl3)6 0.92 (3H, s), 1.38 (3H, s), 1.68 (3H, 4,
J=1.5 Hz), 5.27 (1H, m) and acetyl octalone (5); mp 59-61 °C; MS m/e 234 (M+); IR
(KBr)v 1718 ( C=0), 1683 cm-l (a,B-unsaturated ketone); NMR (CDC13)6 0.96 (3H, s),
1.32 (3H, s), 1.78 (3H, s), 2.25 (3H, s). The structure of 2 is deduced from its
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spectral data as well as chemical evidence. Wolff-Kishner reduction of 4 gave
octalin (6), colorless crystal, in 76.8 %; mp 48-51.5 °C; IR (KBr)VvV 1635 cm“1 (C=C);
NMR (CDC13)6 0.95 (3H, s), 1.08 (3H, s), 1.56 (3H, 4, J=1.5 Hz), 5.15 (1H, m),

whose spectral data were identical with those of reported.s)

The structure of 3 was also confirmed by
1 following chemical evidence. Catalytic

Rl . reduction of the acetyl ketone (5) with Raney
RRZ nickel catalyst (W-1) in ethanol at 50-55 °C
3 yielded an alcohol (7) in 92 % yield; IR (neat)
4. Ry=H, R,=R,=0 V 3455 (-OH), 1698 (3C=0), 1617 cm_1 (c=C);
5. Ry=Ac, R,=R;=0 NMR (CDC1,)¢ 1.07 (3H, s), 1.20 (3H, s), 1.78
6. Rl=R2=R3=H (3H, s), 2.25 (3H, s), 4.17 (1H, m). Haloform
7. Ry=Ac, R,=H, R;=OH reaction of 7 (5 % aq. KOC1l, 80 % dioxane, KOH,
8. R1=COOH, R2=H, R3=OH at room temperature) gave a carboxylic acid
9. Ry=COOH, R,=R3=0 (8) in 66 % and subsequent oxidation of 8 with

Jones reagent afforded (9) in 69 % yield; mp
208-211 °C; IR (KBr)v 1713 ( c=0), 1675 cm_l (o ,B-unsaturated carboxylic acid);
NMR (CDC13)5 0.93 (34, s), 1.33 (3H, s), 2.07 (3H, s). Decarboxylation of 9 at
245-250 °C for 15 min gave the octalone (4). Thus, acetyl octalone (5) could be
converted into the octalone (4) through four steps.
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