CHEMISTRY LETTERS, pp. 1809-1810, 1982. © The Chemical Society of Japan 1982

ROTATIONAL ISOMERISM ABOUT SILICON-TO-CARBON SINGLE BONDSl)
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lH NMR spectra of the adducts of 9-trimethylsilylanthracene with

dimethyl acetylenedicarboxylate and p-quinone are temperature depen-
dent, indicating slow rotation about silicon-to-carbon single bonds,
while that of 1,4-dimethoxy-9-trimethylsilyltriptycene is indicative
of completely frozen conformation with respect to the Si-C(9) bond.

Successful result that stable rotamers about a tetrahedral nitrogen-to-tetra-

1) has stimulated us

hedral carbon single bond can be isolated at room temperature
to investigate another atropisomerism involving a silicon-to-carbon single bond,
which is longer than 1.9 3. Recent report, which appeared during the preparation
of the manuscript, on the temperature dependent spectra in a cyclotrisilane system
suggesting hindered rotation about an spz-carbon—to-tetravalent silicon single bond
has prompted us to report our results.z) The present communication discloses (i)
dynamic behaviors of the adducts of 9-trimethylsilylanthracene with dimethyl acety-
lenedicarboxylate (DMAD) and p-quinone, and (ii) a supporting evidence that the
rotation about the silicon-to-carbon single bond in 1,4-dimethoxy-9-trimethylsilyl-
triptycene is frozen in a classical sense as well as on an nmr time scale.3)

Diels-Alder reactions of 9-trimethylsilylanthracenea) with DMAD (xylene, 140 °C)
and with p-quinone (acetonitrle, 80 °C) proceeded smoothly to afford the corres-

6)

ponding adducts ;F) and 2 in quantitative and 91.5% yields, respectively. Base-

catalyzed enolization of 2 followed by methylation with dimethyl sulfate provided

l,4-dimethoxy-9-trimethylsilyltriptycene (3) in 87.6% yield.7)
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H NMR spectra of 1, 2, and 3 clearly demonstrate the rotational aspects of

these compounds. The trimethylsilyl group of 2 gives, at an ambient temperature, a
broad singlet (half-height width Wy = 5 Hz) at 0.60 ppm, which splits into three
singlets at 0.42, 0.58, and 0.75 ppm as probe temperature is lowered down to -41 °C.
On the other hand, the trimethylsilyl group of 1 appears as two slightly broad sin-
glets (wi = 0.9 Hz) with an intensity ratio of 2 : 1 at 0.60 and 0.65 ppm, respec-
tively, which collapse to a singlet at higher temperatures than 70 °C. Comparison
of these spectral changes with those of the calculated spectras) furnishes the bar-
riers to rotation about a tetravalent silicon-to-tetrahedral carbon single bond as
AG3og = 15.2; kcal/mol for 2, and AG§OO = 16.4g kcal/mol for L.

NMR spectral behavior of 3 is contrasted with those of ) and 2; the trimethyl-
silyl group of 3 affords two sharp singlets (w% = 0.7 Hz) with an intensity ratio of
1l : 2 at 0.60 and 0.74 ppm, respectively, and they remain unchanged even at 180 °C
with no indication of internal rotation on an nmr time scale. This fact strongly
supports that stable rotamers about an Si-C single bond can exist at room tempera-
ture. Further studies are now in progress to isolate such rotamers and to determine
their rotational barriers.
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