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As part of our continuing program! for the investigation of crowded
alkenes, tetraisopropylethylene (1) was an attractive goal for study. We

predicted this molecule would prefer the conformation shown to minimize the
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steric interactions, and recent force field calculations support this
geometry.2 In this structure the methine hydrogens of the isopropyl groups
would exist in two pairs in the plane of the double bond, with one pair near
the axis of the double bond, and the other pair alongside the double bond.
These pairs could be interconverted by a synchronous rotation around all four

of the single bonds to the double bond.

We have now prepared tetraisopropylethylene, and its spectral properties

support the structural proposal made for this compound.
The McMurry olefin synthesis (eq. 1)3 gave 1 as white needles in

i-Pr,c=0 SEID . 5 pr _cac-i-Pr, (1)

1

6% yield : mp 116-117°; mass spectrum (70 eV) m/e (relative intensity)
196 (M+, 6), 98 (12), 83 (100), 55 (16), and 43 (13); UV (hexane) 20% nm
(e 7000).
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The nmr spectrum of % was temperature dependent (see Figure 1). At
2.5° two isopropyl doublets of equal intensity were observed, at § 0.91 and
1.10, and two methine heptets of equal intensity were centered at § 2.28 and
2.94. At 35° the pairs of signals were undergoing coalescence, and at 61°
a single sharp isopropyl doublet (J = 7 Hz) at 8§ 1.00 was visible, along with
a single multiplet at § 2.6. The appearance of two distinct pairs of
isopropyl groups is what was anticipated for the predicted geometry. Other
conformations, including one with both methyls of an isopropyl on the same
side of the plane of the double bond, would be expected to show greater
multiplicity.

The unique conformational properties of the isopropyl group have
previously resulted in similar locked conformations in hexaisopropylbenzene,*
and the triisopropylmentyl radical.® Recent studies have also appeared of
compounds with two adjacent isopropyl groups where conformational isomerism
can be observed.®37 The coupled rotation of such groups as observed by

nmr has been designated as the "gear effect",® or the "cogwheel effect."®

The number of methods available for the preparation of olefins has
recently been increasing rapidly.2:? The use of these new techniques, as
well as others already known, has led to syntheses of a number of interesting
strained olefins, particularly those with bridgehead double bonds.1? It is
anticipated that other unique olefins will be accessible and we are actively

pursuing their preparation.

It is also worthy of note that tetracyclopropylethylene has been pre-
pared but no conformational isomerism was reported for the compound, !l perhaps

because of the complexity of its nmr spectrum.
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Figure 1. Temperature Dependence of the NMR Spectrum of

Tetraisopropylethylene (60 MHz).
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