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Abstract

Enantiomerically enriched tricarbonyl(n®-arene)chromium complexes derived from tricarbonyl(n®-1,3-
dihydroisobenzothiophene)chromium(0) can be obtained in up to 95% ee by means of an enantioselective
metallation reaction using the bis-lithium amide base 8. © 1998 Elsevier Science Ltd. All rights reserved.

In previous reports we have described the use of an asymmetric metallation approach for the synthesis
of enantiomerically enriched tricarbonyl(n®-arene)chromium complexes, e.g. the conversion of anisole
complex 1 into the ortho-silylated derivative 3 by chiral lithium amide base 2.!-
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Whilst the chiral base 2 has proved very valuable in this type of reaction, and also provided products
4 in reasonable enantiomeric excess, it gave very poor results in reactions leading to sulfur analogues 5
and in benzylic metallations described by Gibson and co-workers leading to 6 and 7.45 In these latter
cases high selectivity was achieved by use of the bis-lithium amide base 8, which we then showed to
give excellent selectivity in reactions leading to 4.° Here we demonstrate that the use of this chiral
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Table 1
Substitution of complex 9 via metallation

E

z (i) 8), LiCl, THF, -100°C % N
S
\\I (ii) electrophile \\‘ §

Cx(CO)3 Cr(CO)3

® (10)

electrophile | Mel Ed § BnBr PhyCO | MesSiCl | allylBr | ArCH,BrR2

(10) yield (%) 95 ) 70 83 95 75 89

(100 ee (%) | 94 | 87€ | nad 95 89 ndd 95

a - ArCH,Br = 2-(bromomethyl)naphthalene.
b - Determined by HPLC - see foomote 10.
¢ - Warming to -78 *C to facilitate alkylation may account for slightly lower ee.

d - Not determined (ee assay not readily established).

base also provides dramatic improvements to the hitherto poor selectivity in the synthesis of sulfur-
containing complexes 5, allowing easy access to enantiomerically pure complexes and the corresponding
free sulfides.

As mentioned above, the substitution reactions of complex 9 mediated by chiral base 2 proceeded in
only about 5% enantiomeric excess (ee). In these reactions LiCl was included, since without this additive
no products were observed. We next examined analogous reactions employing bis-amide 8, Table 1.7

Again, it proved essential to include LiCl in the reaction mixture, or very low yields of product were
obtained.® The results demonstrate the superiority of base 8 over base 2 in this type of application (under
otherwise identical conditions), very high levels of enantioselectivity being observed in all cases.” The
absolute stereochemistry of the products is based on an X-ray structure determination carried out on the
methylated product 10 (E=Me) following recrystallisation.!® The sense of asymmetric induction is as
expected from our previous work on the corresponding isobenzofuran series (synthesis of 4), the bis-
amide 8 giving opposite selectivity to the simpler amide 2 (both prepared from (R)-phenylethylamine).
Interestingly, Gibson and co-workers observed a swap-over in the sense of absolute stereochemical
outcome in the synthesis of sulfur derivatives 7 compared with the ethers 6, using base 8.*% This
unexpected observation is not duplicated in our results, presumably due to the additional conformational
constraint imposed by incorporating the heteroatom into a ring structure.

In most cases the highly enantiomerically enriched complexes 10 obtained could be efficiently
recrystallised to provide material of 299% ee.!! These products could then be de-metallated by exposure
to light, to provide the corresponding enantiomerically pure sulfides 11.

E

L £ R = Me (88%)
Z light, RT R = Et (70%)
Il s —_— s R = allyl (79%)
\\ CHClz solution R = 2-naphthylmethyl (86%)
Cr(CO)

(10) (1
In conclusion, these results serve to highlight the usefulness of bis-lithium amide 8 for certain chiral
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base reactions in which base 2 gives poor selectivity.!? In addition, a new route to potentially useful
enantiomerically pure sulfides has been established.
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Structure of 10 (E = Me)
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