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115-11-7; phenyltribromomethylmercury(1l), 3294-60-8;

CeH;HgBr, 1192-89-8.
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We wish to report a facile one step multiple annelation
synthesis of the novel unsaturated heterocycle, 5-silaspiro-
[4.4)nona-2,7-diene (1) from silicon tetrachloride and 1,3-
butadiene. We find that a mildly exothermic reaction
ensues upon stirring a suspension of “active magnesium” !
in tetrahydrofuran under an atmosphere of butadiene. The
resulting mixture reacts vigorously with silicon tetrachlo-
ride to give the title compound in preparatively useful
yield.2 The assignment of the structure is based on elemen-

2< + SiCl, + 2Mg — QSii \> + 2MgCl
1

tal analysis: nmr (CCly) 6 1.46 (8 H) and 5.86 (4 H), ir
(neat) 839, 942, 1100, 1170, 1205, 1395, 1600, 2900, and
3040 cm™!; mass spectrum (70 eV) m/e (rel intensity) 53
(52), 54 (49), 55 (81), 67 (49), 81 (56), 82 (99), 83 (47), 108
(44), 136 (100), 137 (46).

The major fragmentation involves extrusion of a silylene
2 (m/e 82). Related thermal reductive cycloeliminations of

d . \ / .
@sﬁ ) Q- @&(H) + ; — Q + Si(0)
1 2

dimethylsilylene from 1,1-dimethyl-1-silacyclo-3-pentene
derivatives are well known.3 Interestingly, in the case of 2,
atomic silicon would result from a second extrusion.

One feature of the present synthesis is especially note-

Notes

worthy. This is the great reactivity of “active magnesium”
toward 1,3-butadiene which allows the reductive silylation
to be performed under unprecedentedly mild conditions.
The reaction of butadiene, dichlorodimethylsilane, and or-
dinary magnesium powder in hexamethylphosphoric tri-
amide requires several days at elevated temperatures.* The
reaction must be conducted in an autoclave, and the yield
for this single annelation giving 1,1-dimethyl-1-sila-
cyclo-3-pentene is about the same as we obtain in our dou-
ble annelation.

Experimental Section

5-Silaspiro[4.4]nona-2,7-diene. The reaction is conducted in a
2-1. three-neck flask equipped with a Dry Ice-acetone condenser
which is topped by a head of nitrogen. One neck is stoppered and
another is fitted with a rubber serum cap. Butadiene is introduced
through the serum cap with a hypodermic needle and the reaction
is stirred magnetically.

A suspension of “active magnesium” (0.25 mol) in tetrahydrofu-
ran (500 ml) is stirred under an atmosphere of butadiene (32 g)
until the exothermicity subsides. Then SiCly (0.09 mol) is added
dropwise with a hypodermic syringe. After stirring overnight at
room temperature, cold 10% HCI (250 ml) is cautiously added (vig-
orous evolution of excess butadiene) followed by water (250 ml)
and pentane (150 ml). The aqueous phase is extracted with pen-
tane (200 ml) and the combined pentane extracts are washed with
water (200 ml), saturated aqueous Nas;COjg (200 ml), and saturated
aqueous NaCl (200 ml), and dried (NasSOy4). If greater quantities
of aqueous washes are employed, voluminous sticky precipitates
and emulsions result. Distillation gives 1, bp 65-68° (13 mm), 21%
based on SiCly. Anal. Caled for CgH18i: C, 70.51; H, 8.88. Found:
C, 69.97; H, 8.86.
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Following the chance observation that the hydroperox-
ide titer of a dilute solution of tert-butyl hydroperoxide in
acetic acid decreased significantly on standing for several
hours at room temperature, we investigated the system and
found that direct esterification of the hydroperoxide oc-
curred.?® The reaction was strongly catalyzed by sulfuric
acid. Equilibrium and kinetic data were obtained.

An investigation of the system, a-cumyl hydroperoxide—
acetic acid, indicated that esterification probably occurred,
but that the peroxy ester decomposed, as formed, vic a



