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Figure 2, A view of the [(n3-CsHs)(CO),Fe(C)1Hg)]?* ion. Selected bond
lengths (angstroms): Fe-C(1) = 1.996 (2), C(1)-C(2) = 1.395 (3),
C(2)-C(3) = 1.416 (3), C(3)-C(4) = 1.435 (3), C(4)-C(5) = 1.400 (3),

C(5)-C(6) = 1.373 (3), C(6)-C(7) = 1.388 (3), C(7)-C(1) = 1.407 (3),
C(3)-C(8) = 1.429 (3), C(8)-C(9) = 1.358 (3), C(9)-C(10) = 1.402 (4),
C(10)-C(11) = 1.346 (4), C(11)-C(4) = 1.429 (3). Selected angles
(degrees): Fe-C(1)-C(2) = 119.4 (1), Fe-C(1)-C(7) = 117.7 (2),
C(2)-C(1)-C(7) = 122.6 (2).

from that predicated!“ for the simplest carbene :CH3 and ob-
served in two Ta-CHR (R = H or Ph) complexes.!>16 Com-
parison of the Fe-Cq,py, distances of 1.979 (3) and 1.996 (2)
A in the cations of 1 and 4 with the Fe-C(sp?) distances of
2.025 (6) A in cation {(3-CsHs)(CO),Fe[n'-C(Ph;3P)-
CH(Ph)}J* 7 and 1.996 (8) A in uncharged (n°-CsHs)-
(CO),Fe[CC(CH3)S(0)(OCH,)]'® suggests some degree of
metal-ligand multiple bonding, particularly in 1.
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Stereospecific Alkylation of a Carbanion
in the Solid State
Sir:

Reactions in organic compounds are more selective when
performed in the solid state rather than in solution.!-3 For in-
stance, the elimination in some halides is highly stereospecific
when performed in the crystalline state.*> The regiospecificity
is drastically altered when the alkylation of some phenolate
anions is performed in heterogeneous medium.5-8 Similar
findings have been described for the alkylation of pyrazole
anion.’ Optical induction has been observed during the reaction
of chiral monocristals of chalcone with bromine,!© and the
higher reactivity of one enantiomer of a cristalline carboxylic
acid with an optically active amine has been noted.!!

The stereoselectivity of the lithiated carbanion derived from
methyl benzyl sulfoxide!2-14 has been proposed to be due to
internal chelation of the lithium cation by sulfoxide oxy-
gen.!5-18 This chelation favors one of the diastereoisomeric
carbanions and the reaction of these carbanions has been
proposed to occur with inversion at the carbanionic center for
nonchelating reagents such as alkyl halides and with retention
in the case of chelating reagents such as water.!® However,
further studies are difficult because of the rapid equilibration
of the species present in solution. We thought that in the solid
state the reactivity may be more selective owing to the presence
of a single diastereoisomer and to a fixed solvation state.

When a 1.1 M solution of the lithiated carbanion derived
from racemic benzyl methyl sulfoxide 1 in tetrahydrofuran
(THF) fvas cooled from —78 to —100 °C, a white precipitate
was obtained. After removal of the solvent and washing several
times with pentane (—100 °C), the solid was dried under
vacuum, At 25 °C, liquid methyliodide was added to the solid
and after workup the ratio of the diastereoisomeric methylated
products [r = 2(R,S) + 2(S.R)/3(R.R) + 3(S.5)] was de-
termined by 'H NMR!? to be 5:1. However, if a mixture of
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methy! iodide vapor and nitrogen was passed over the dispersed
solid at 25 °C, one single diastereoisomer was formed which
was shown by 'H NMR to be identical with the major isomer
(R.S and S.R) formed above and in solution (in THF at 25 °C,
the ratio r was 5).20 If the solid is not dispersed, a liquid phase
appears and most likely the reaction with methyl iodide occurs
in this liquid phase; the ratio » was 5" When methy! iodide was
added to the mother liquors at =78 °C or to the solid dissolved
in THF at —78 °C, the ratio r was found to be 15. This is be-
cause equilibration of the diastereoisomeric carbanions has
taken place in solution. When the solid was treated with heavy
water or O-deuterated ethanol as liquids, there was only very
slight preference for one diastereoisomer.

Thus the reaction of methyl iodide vapors with the dispersed
solid occurs stereospecifically. The stereoselectivity was lost
with chelating reagents like deuterium oxide and ethanol. This
is reminiscent of the effect of lithium halides on the stereose-
lectivity of the reaction in solution?! and could be due to ca-
talysis by lithium cation.!® Quite clearly, in the solid state, one
diastereoisomer is present and its reactivity is highly stereo-
selective with a nonchelating reagent.

This now opens up the possibility of investigating the ste-
reochemical course of an electrophilic substitution by the
structural analysis of this solid. In the solid state, asymetric
induction may be intramolecular as in the present case, or in-
tramolecular in the presence of an asymetric ligand. This line
of work is worthy of further investigation.
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Light-Induced Charge Separation by
Functional Micellar Assemblies

Sir:
In the field of photochemical energy conversion, particular

attention has been paid to the reduction of methylviologen by
the charge-transfer excited state of Ru(bpy)32*:

*Ru(bpy):2t + MV2+ — MV* + Ru(bpy)s*+t (1)

This reaction was first investigated by Whitten et al.! after
Gafney and Adamson? discovered that the excited ruthenium
complex can serve as a powerful one-electron reductant. Im-
portant with respect to light energy conversion is that the re-
action products MV* and Ru(bpy);** are capable of pro-
ducing hydrogen? and oxygen* from water. Moreover, simul-
taneous H; and O, generation from water by visible light has
recently been observed with the same redox system.> To im-
prove the quantum efficiency of this device, it is necessary to
retard the back-reaction between MV* and Ru(bpy)s3* which
in water occurs at a rate of 2.4 X 109 M~1 s~1.¢ A micellar
system which achieves this goal is now described in detail,
Instead of simple methylviologen, we employed the am-
phiphilic derivative C{4MV?2* as an electron acceptor, This

cn,—"u\_/ 7 N—(cHy—CH,

CthVZ + 2C1
surfactant micellizes at concentrations above ~(7) X 1073 M
as determined from surface tension measurements.’
Throughout the work it was employed at concentrations con-
siderably below the cmc. A frequency doubled Nd laser (A 530
nm, pulse width 15 ns) was used for excitation and the behavior
of transient species monitored by kinetic spectroscopy.®
The oxidative quenching process

*Ru(bpy)32* + C1aMV2* — C1uMV* + Ru(bpy)s**  (2)

was found to occur with a specific rate of (8 £ 0.8) X 108 M~!
s™lat 1074 M Ru(bpy);2* and 5 X 10~4 M C;sMV2+ (jonic
strength 1.4 X 1073 M). This is somewhat faster than the re-
duction3® of MV2+ in water (k; = (2) X 108 M~!5~!). The
kinetic salt effect induces a slight acceleration of the reaction
with increasing ionic strength. For example, in the presence
of 1072 M NaCl (total ionic strength 1.14 X 10~2 M) the rate
constant is (1.1 X 10%) M~!s~1,

Cationic micelles do not affect the kinetics of reaction 2. This
was carefully checked by measuring the quenching rate in the
presence of increasing amounts (up to 5 X 1072 M) of cetyl-
trimethylammonium chloride (CTAC) in solutions containing
5X 107*M C;4MV2+ and 104 M Ru(bpy);2*. Fluctuations
in the k» values were within 10% of (8) X 108 M~!s~! over the
whole concentration range. In particular no systematic change
in k, was observed when the CTAC concentration passed
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