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shows it to be tetragonally compressed with four short Fe—S bonds
[2.233 (7)-2.236 (7) A, which approximately parallel to the
idealized S, axis] and eight long Fe-S bonds [2.269 (7)-2.280
(8) A, which are perpendicular to the S, axis]. The factors that
cause the distortions in the [Fe,S,] units of iron-sulfur proteins
and their model compounds as well as the biological significance
of these distortions are not well understood.*?%-22

Chemical and electrochemical oxidation of orange-brown so-
lutions 1 and 2 produce intense red-brown solutions of 3 and of
[Fe,S4(S-2,3,5,6-MesCoH), 11 (4). Upon oxidation of HP 4 to
HP,,, the major band in the visible spectrum shifts to longer
wavelengths,?* which is the same trend observed on conversion
of 1into 3 and 2 into 4.2 Interestingly, the stability of 3 and
4 are very semnsitive to solvent conditions; neither compound is
stable in DMF or CH;0H. Chemical, electrochemical, and
electronic spectral studies indicate that 3 is more stable than 4
and that both 3 and 4 are most stable in solvents of iow polarity
(with the stability in DMF << CH;CN < CH,Cl;). These
observations are releveant to the situation in biological systems,
where the unique stability of the [Fe,S,]3* core of the HP proteins
has been attributed to the hydrophobic environment of the iron-
sulfur center.#?> Chemical and spectroscopic studies of 3 and
related [Fe,S,]3* clusters are continuing.
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The yellow species (Ap,, = 450 nm) produced by the irradiation
of 1375 or 2% in a hydrocarbon glass at 77 K (characterized by
UV-vis absorption and emission) and of 13- or 3¢ in Ar or N,
matrices at 10 K (characterized by UV-vis and IR) and by the
flash pyrolysis® of 4 or § with trapping in Ar or N, matrices
(characterized by UV-vis and IR) has been identified3¢ as di-
methylsilylene 6.
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This assignment has been recently questioned’® since room-
temperature flash photolysis of 1 and 7, two known photochemical
precursors of 6, did not yield detectable absorption at 450 nm.
Instead, flash photolysis of 18 produced a species absorbing at 350
nm in hydrocarbon solution and at 300 nm in tetrahydrofuran,
whose reactivity toward Et;SiH and MeOH was similar to that
of a silylene. The authors proposed that (i) either the absorption
maximum of 6 in a hydrocarbon undergoes a 100-nm hypso-
chromic shift from a rigid solution at 77 K to a fluid solution at
298 K (ii) or the original structure assignment® is wrong.

We now wish to report additional evidence which favors the
original assignment,’ using 8 and 9 as new precursors for 6. We
propose that (i) either the above hypsochromic shift alternative
applies, although this seems unlikely for reasons discussed below,
or (ii) the proposed reassignment® of the 350-nm maximum to
ground state 6 is wrong.

The irradiation® of matrix-isolated 8 at 10 K induced an intense
yellow color. Comparison of matrix IR and UV-vis spectra with
those previously obtained by irradiation of 13 or 3% showed that
the yellow species originally assigned as 6 is a major product.
Irradiation with visible light bleached the color as reported ear-
lier’¢ and converted the yellow species to 2-silapropene 3
(characterized by IR and UV#®). As expected,’ UV irradiation®®
of 3 caused reversion to the yellow species. Difference spectroscopy
yielded the IR spectra of 3 and 6. Photoselection with linearly
polarized light confirmed the earlier polarization results.’ Asa
function of the matrix, the A, .values of 6 were N, 430, Ar 450,
Kr 455, and Xe 470 nm. Although significant, these solvent shifts
were not nearly as large as the 150-nm hypsochromic shift re-
ported® for CH,SiH upon going from Ar to N, matrix.

UV irradiation® of 9' in rigid 3-methylpentane at 77 K pro-
duced a yellow glass with broad absorption bands at 326 and 450
nm. The latter had the characteristic location and broad shape
obtained using other precursors for 6. The bands disappeared upon
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- PhMe,Si, 13%), 135 (PhMe,Si, 43%) 133 (100%); exact mass for C3H,,Si;
m/e caled 328.1491, found 328.1500.
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warmup. In a glass doped with Et;SiH, warmup yielded the
expected trapping product.!!

We conclude that both 8 and 9 are photochemical precursors
for the yellow species originally assigned as 6.

The evidence for the assignment is as follows: (i) The formation
of this molecule (as characterzed by its broad visible band with
Amax = 450 nm and its rich IR spectrum) has now been directly
observed using seven widely different precursors (1-5, 8, and 9)
which only possess the SiC,H¢ moiety in common (for 2 and 9,
only the visible spectra were measured). In each case, the for-
mation of 6 was precedented or at least plausible.!? Since 2, 3,
and 8 only contain one Si atom, so does the yellow species. The
reversible photochemical interconversion®~® of the yellow species
with 3 in matrix isolation proves that the two molecules are
isomeric; note that the independent access to 3 by pyrolysis of 10
is secured beyond reasonable doubt.®

(ii) Chemical trapping experiments with Et;SiH,* Me,SiC=
CSiMe;,} n-C,HCH=CH,,? N,0," and oxirane!® yield the ex-
pected trapping products; their formation in N,O and oxirane-
doped matrices was directly followed by spectroscopy.

(iil) The 450-nm transition has the expected energy,!* polar-
ization,’ band shape, and fluorescence Stokes shift.> The pattern
of IR frequencies is very similar to those of SnMe,!6 and GeMe,,!”
fits qualitative expectations, and agrees with MNDO calculations.’
Both IR bands for which a comparison is presently possible have
the correct polarizations.

(iv) The species yields no ESR signal and is stable indefinitely
in matrix isolation, as expected for the ground state of a simple
silylene.

Before the proposed reassignment™ could be seriously con-
sidered, an alternative interpretation of (i)—(iv) would have to be
found. None has been suggested,™® nor have we been able to think
of any. The conclusion that the yellow species is ground-state
dimethylsilylene 6 seems inescapable.

It is conceivable that the 350-nm species observed in the flash
photolysis experiments® also is ground-state 6 as suggested® and
that the 100-nm shift is due to the difference in the temperature
and/or viscosity of the hydrocarbon environment. This explanation
seems unlikely since spectra of the yellow species taken at 10 and
77 K do not differ much and a wide variation in the nature of
the matrix has a clearly detectable but much smaller effect. Why,
then, was 6 most likely not observed in the flash photolysis ex-
periments, and what is the 350-nm species?
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It is perhaps appropriate to indicate a few possibilities that have
not been considered in print.”® Most likely, ground-state 6 has
escaped detection because its 450-nm absorption band is relatively
weak and very broad (107 M solutions were used®). It is also
conceivable that it is formed on a time-scale slower than 8 us,
either from the 350-nm species or from an unobserved species,
and that dimerization then interferes with a buildup of its con-
centration. The 350-nm species could be, for instance, a minor
ground-state or triplet-state byproduct with a high extinction
coefficient which happens to be quenched with Et,SiH and MeOH,
or it could be a ground-state or excited-state intermediate in the
production of ground-state 6, such as the lowest triplet state of
6.1%  The notion that the 350-nm absorption is due to an elec-
tronically excited species is in line with its solvent-independent
unimolecular decay with a 8-us lifetime, a property for which no
interpretation has been proposed® and which is not expected of
ground-state 6 in inert solvents. In the absence of adventitious
scavenger impurities, 6 should decay in a second-order process
and, at the low precursor concentrations used, more slowly, even
if its dimerization is diffusion controlled. In summary, we believe
that alternative interpretations of the presently available flash
photolytic data exist.
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(18) The agreement of the A, with that observed for the fleeting warmup
product of matrix-isolated 6 and tentatively assigned to 11! may well be
coincidental.
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In connection with our interest of developing catalytic systems
for the selective hydrogenation of arenes to cyclic olefins,> we have
explored the reactivity of benzene and other aromatic radical anion
systems with molecular hydrogen. Deep blue solutions containing
the benzene radical anion are typically prepared at subambient
temperatures by contacting benzene with alkali metals in the
presence of ether solvents? or of cation-complexing crown ethers
and cryptands.* In our experience, benzene solutions of the
cryptand C222 ether® in the presence of Na/K alloy rapidly
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