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Synopsis. The first example of the cationic [3,4]
sigmatropic reaction has been achieved by the reaction
of 1,3-dibromo-3-methyl-6-hepten-2-one and diiron nona-
carbonyl.

There is currently much interest in electrocyclic
reactions which involve carbocations.?) In 1971,
Dewar has predicted that the [3,4]sigmatropic rearrange-
ment, 1a2lb, may take place via cyclic six-electron
transition state.®> However, realization of such sym-
metry-allowed transformation has not yet been re-
ported to date, at least to our knowledge. Here we
report the first example of this type of cationic rear-
rangement.
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When the dibromo ketone 2 was treated with diiron
nonacarbonyl in refluxing benzene, the dienone 3
was obtained as the sole isolable product, identical
with authentic sample prepared independently. The
reductive skeletal change is interpreted in terms of
the title pericyclic process via the oxyallyl-Fe(II) in-
termediate 4 (R=H).# The high stability of the
resulting carboxonium ion 5 would facilitate the for-
ward reaction. It should be noted that reaction course
of the oxyallyl 4 is highly dependent on the substitution
pattern of the internal olefinic bond. When the double
bond is substituted by carbocation-stabilizing methyl
groups, the cationic species 4 (R=CH;) undergoes
the stepwise, double cyclization to give (=)-camphor,
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Experimental

2-Methyl-1,6-heptadien-3-one (3). A mixture of the di-
bromo ketone 29 (905 mg, 3.18 mmol) and diiron nonacar-
bonyl (2.13 g, 6.36 mmol) in dry benzene (12 ml) was heated
at reflux for 2h under argon atmosphere. The cooled
mixture was filtered through a  cotton-celite' pad and the
filtrate was concentrated under reduced pressure to give
crude product (370 mg). The NMR and GLC analysis
elucidated that this material contained 3 (80% GLC yield)
and some unidentified minor products. An analytical sam-
ple (148 mg, 329%,) was obtained by the preparative GLC
(3% OV-1, 0.64x 100 cm column, 100 °C). IR (neat) 3060
(=CH), 1680 (C=C), 1640 (C=C, enone), 1630 (C=C), 910
cm~! (=CH). *H NMR (CCl,) ¢ 1.85 (d, J=1.5 Hz, CH,),
2.36 (t, J=7 Hz, =CHCH,), 2.70 (t, J=7 Hz, CH,C=0),
4,94 (d, J=10 Hz, CH,-=-CHCH,, a proton trans to CHj),
498 (d, J=20Hz, CH,=CHCH,, a proton cis to CH,),
5.70 (br s, CH,=CCHj,, a proton cis to CHj), 5.80 (m, CH=
CH,), 5.90 (s, CH,=CCH,, a proton trans to CH;). Found:
mje 124.08892. Calcd for CgH;,O: (M+), 124.08881.

2-Methyl-1,6-heptadien-3-0l (8). To a solution of 3-
butenylmagnesium bromide prepared from I-bromo-3-butene
(1.5g, 11.1 mmol) and magnesium (365 mg, 15 g-atom) in
anhydrous ether (20 ml) was dropwise added a solution of
methacrylaldehyde (770 mg, 11.1 mmol) in anhydrous ether
(4 ml) over a period of 10 min at 0 °C. After stirring for
1 h at this temperature, aqueous saturated ammonium chlo-
ride (10 ml) was added, and the aqueous phase was extracted
with ether. The combined organic materials was dried
and concentrated. The resulting oil was subjected to column
chromatography on silica gel using pentane—ether (8:1) as
an eluent. The pure product was obtained as a colorless
oil (1.21 g, 879,) after bulb-to-bulb distillation (110—118
°C, 15mmHg). IR (neat) 3400 (OH), 3080 (=CH), 1640
(C=C), 910 cm™* (=CH). NMR (CCl,) ¢ 1.23 (s, OH),
1.76 (s, CH;), 4.02 (t, HCOH), 4.7—5.1 (m, 4H, =CH,),
5.75 (m, CH=CH,). Found: C, 76.46; H, 11.27%,. Calcd
for CgH,,O: C, 76.14; H, 11.189%.

Oxidation of 8. A suspension of the hydroxy com-
pound 8 (150 mg, 1.19 mmol) and activated manganese
dioxide (400 mg, 4.6 mmol) in pentane (3 ml) was stirred
for 72 h at room temperature, and the resulting mixture
was filtered through glass paper. The concentrated filtrate
was subjected to column chromatography on silica gel using
pentane—ether (50:1 and then 5:1) as an eluent to give 18
mg (12%, conversion yield 36%) of 3 and 101 mg (68%,)
of starting material 8. The IR and NMR were identical
with those of the product obtained from 2 and Fe,(CO),.
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