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Summary: Enantiomerically enriched tricarbonyl(n®-
arene)chromium complexes can be obtained in up to 84 %
eefrom the reaction of certain monosubstituted complexes
with Me;SiCl, mediated by a chiral lithium amide base.

Tricarbonyl(n8-arene)chromium complexes have emerged
as important intermediates for organic synthesis, the
presence of the transition metal facilitating regio- and
stereoselective substitution of positions on or adjacent to
the aromaticring.! The availability of these complexes as
single enantiomers has usually depended on resolution
methods or on the diastereoselective complexation of
arenes bearing chiral auxiliaries.? Recently, alternative
asymmetric approaches to tricarbonyl(né-arene)chromium
complexes have appeared,? and one such report, involving
diastereoselective deprotonation,* prompts us to describe
our own asymmetric metalation approach to these com-
pounds.

We anticipated a novel and direct approach to chiral,
nonracemic tricarbonyl(nf-arene)chromium complexes
would be possible by treatment of a monosubstituted (and
therefore prochiral) complex with an enantiomerically pure
chiral lithium amide base.5 A kinetically controlled
discrimination between the two enantiotopic ortho-
hydrogens available would lead directly to a nonracemic
product, following reaction with a suitable electrophile.®
The viability of this approach was demonstrated on
treatment of the anisole complex 1 with the chiral base 2,
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in the presence of MegSiCl (in situ quench conditions),
which resulted in the formation of ortho-silylated complex
(+)-3in 83 % yield and 84 % ee,” along with minor amounts
(ca. 4%) of the disilylated product 4, Scheme 1.

The use of a slight excess of the chiral base (1.1 equiv)
under relatively dilute conditions (0.04 M) resulted in the
maximum optical rotation observed for 3 and minimized
the formation of 4. Alternative protocols, involving the
addition of Me3SiCl to the reaction mixture subsequent
to chiral base metalation (conventional external quench
method), gave (+)-3 with significantly lower levels of
asymmetric induction.® In order to establish the absolute
configuration of (+)-3 we further transformed nonracemic
material as indicated in Scheme 2.°

Thus, ortho-lithiation of (+)-3 at the remaining free
site, using "Buli, followed by addition of benzaldehyde,
gave the two diastereoisomeric addition products (+)-5
and (+)-6 in yields of 50% and 44%, respectively. Both
of these complexes were easily desilylated by treatment
with BuNF to give (-)-7 (84%) and (-)-8 (563%), respec-
tively,’® and in addition, (+)-5 was decomplexed by
exposure to sunlight to give (+)-9 (83%).1! Both of the
complexes (-)-7 and (-)-8 were also decomplexed to give
the corresponding diarylcarbinol products (+)-10 and
(-)-10, having equal and opposite optical rotations at a
level of 82% optical purity.10

Analternative, more direct approach for the preparation
of aldehyde addition products from silylated complex (+)-3
involved treatment of this compound with CsF/18-crown-6
in the presence of PACHO.!? This resulted in direct ipso-
substitution of the silicon substituent, resulting in the
formation of a mixture of (+)-7 and (+)-8, isolated in 19%
and 24% yields, respectively, these complexes having
optical rotations equal in magnitude but opposite in sign
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to those for their enantiomers prepared earlier according
to Scheme 2. Thus, either enantiomeric series of ben-
zaldehyde addition complexes can be accessed by thi
route. ' ‘

Inorder to demonstrate some generality in this approach .

to enantiomerically enriched tricarbonyl(n®-arene)chro-
mium complexes we carried out chiral base reactions using
complexes 11 and 14-16 as shown in Scheme 3.

Under the usual Me;SiCl in situ quench conditions the
ortho-silylated diozxolane complex (+)-12 was formed in
36% yield, accompanied by 18, the product of substitution
at the benzylic position, in'34% yield. The substitution
reactions of 14 under MesSiCl in situ quench conditions
proved to be difficult to control, with mixtures of poly-
silylated products being obtained when LDA was used as
base. With chiral base 2 the reaction was a little improved,
and we were able to isolate the desired product (+)-17 in
amodest 27% yield. Thesilylation reactions of the fluoro
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and carboxamide derivatives 15 and 16 proved more
straightforward, the desired products (-)-18 and (-)-19
being isolated in 57% and 87% yields, respectively. The
enantiomeric excess of each of these products is indicated
in Scheme 3, the ortho-silylated dioxolane complex (+)-
12 being formed in comparable ee to that for (+)-3, whereas
14 and 16 give products of intermediate (ca. 50%) ee, and
the fluoro complex 15 gives product of low ee. The absolute
configuration of (+)-12 was determined by simple acid
hydrolysis to give the known aldehyde (+)-20.12 Corre-
lation of (+)-17 with other products shown in Scheme 1
also proves the absolute stereochemistry shown.l* Todate
we have been unable to prove the absolute stereochemistry
shown for (-)-18 and (-)-19, but have assumed that the
sense of asymmetric induction is consistent with the proven
cases.

As yet we are unable to provide a rationale for the sense
of asymmetric induction observed in the above reactions
or to fully explain the disparate levels of induction seen
with the different complexes. However, from the few
examples tried, it appears that the asymmetric deproto-
nation works best when one or more oxygen atoms are
present in the original ring substituent. Since most of
these complexes are nicely crystalline, this new asymmetric
approach should enable many complexes to be prepared
in high optical purity via enantiomeric enrichment by
recrystallization. Indeed, we have found that one recrys-
tallization of complex (+)-3 from hexane gave material of
>97% ee.

These results show for the first time that enantiomer-
ically enriched tricarbonyl(n8-arene)chromium complexes
are available directly via the asymmetric deprotonation
approach. The method should be applicable to many other
chromium complexes, and may also be of use in similar
reactions with other types of metal complexes, such as
ferrocenes.!s
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