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Summary

Attachment of a Cr(CO); moiety to one of the aromatie rings in rigid diaryl
ketones of very low prochirality followed by addition of a chiral and optically
pure reagent leads to satisfactory asymmetric induction ~40%. Asymmetric in-
duction is smaller in the case of acyclic systems.

Attachment of a Cr(CO); group to one of the two aromatic rings in type I or
II diaryi ketones should be a way to differentiate between the rings clearly and
temporarily, allowing not only measurable asymmetric induction from classical
asymmetric synthesis but also the possibility of choosing the enantiomer to be
synthesised, according to which ring is complexed. However, the presence of a
Cr(CO); group on one ring introduces a molecular dissymmetry, and thus there
is a double induction system, and four transition states have to be considered
during addition of a chiral (and optically pure) reagent R* (say III) on a chiral,
but racemic, substrate: K*, K~ (say tricarbonylchromium complexes of ketones
I or IT). The chiral carbon created C, is R or S. '

Figure 1 represents the general situation. But, because of the strong effect of
Cr(CO); on the stereoselectivity of addition on the carbon « to the complexed
ring [2, 3] the actual situation is represented by Fig. 2, and transition states 3
and 4 play little or no part. The asymmetric induction is determined by AGT .

Racemic complexes CAly = CBly (X = H), CBlcH, (X = pare-methyl) and
C2 have been submitted to condensation with the optically pure chiral com-
pound IIT {1] to give the complexes of the -hydroxy esters IV (X =H and X =
para-methyl) and V as diastereoisomer mixtures.

Only two diastereoisomers (resulting from trans addition with respect to CrCO;)
can be detected in the '3C and proton NMR spectra. This is consistent with Fig. 2
and previous results. The percentage ratios of diastereoisomer mixtures IV (X =
H), V and VII have been determined, with a * 2% error, from the '*C NMR

* Author to whom correspondence should be addressed.
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spectra. Compounds IV (X = CH;) have been converted, after removal of the
Cr(CO); to the methyl ester (the yield of each step has been close to 100%) and
the enantiomeric purity has been determined by proton NMR in presence of
chiral shift reagent: Eu(TFC);. Although AG"' values (Table 1) are not very accu-
rate the general trend is significant. It appears that symmetnc induction is reason-
ably high for the rigid fluorenone complex (~40%, e.e., AG ~0 5 kcal/mol) but
cuite low for non-rigid diaryl ketone complexes (~ 10% e.e., AG ~ 0.14 kcal/mol).
It is now well accepted that transition states in acyclic systems can accom-
modate the less energetic conformations [4] which may (and usually do) lead to
asymmetric induction smaller than in more restricted systems. An entropy term
(internal rotation contribution related to the uncomplexed ring) could be respon-
sible for the difference between the behaviour of complexed acyclic diaryl
ketone I and complexed fluorenone: this feature is being studied by temperature
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Fig. 1. General case: R¥ and K, K™ play a role Fig. 2.

(four transition states, assignment is arbitrary).
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TABLE 1 .

Substrates Chemical Diastereoisomers Asymmetric AG* al AG;"" 1o
yield (%) 2 induction (%) (kca]lmol) (keal/mol)

number !3C 'y

o(c2) ~50 2 7030 2 40x 4 0.50 £ 0.05 0.50

I(CAlyg = CBly) ~S0 2 55/45+ 2 104 0.14 £ 0.05 0.14

1 (CBlcn,) ~90 2 55745 2 104 0.14£0.05 <0.14

14 ~25€ 2 85/15+2 704 1.04 0.1 0.24+0.19°

@ With respect to starting complexes. 2 A | AG¢ f= AG* (complexed ketone) - AG"" (uncomplexed ketone).
¢ AG]” uncomplexed ketone = 0.80 * 0.09 kcal/mole [1]. 9 Chemical yield is lower because of enolisation of
the ketone.

variation. Moreover, the same condensation with complex VI leads to a ~10% in-
crease in the extent of asymmetric synthesis (A | AG7 | ~ 0.24 kcal/mol) com-
pared to that obtained with the uncomplexed ketone (Fig. 3), which is consistent
with the previous results.

Larger asymmetric induction could be expected on (i) lowering the reaction
temperature; (ii) using a chiral (optically pure) entering group bearing larger
chiral information. But the present method is already satisfactory for the syn-
thesis of partially resolved type V alcohols (as well as the decomplexed alcohols
if one ring is substituted).

The preparation of partially resolved chiral aleohols IV and V whose chirality
arises from isotopic substitution (deuterium or carbon-13) will probably be the
most interesting application of this method which, of course, can be extended to
other substrates and other types of asymmetric synthesis.

orK
|AG =0.80 = 104 kcal[mol
- =
T T
- AG, =0 ’ AL, = 0.5 kcalfmol -
1 1 1 l r* s or K ()

uncomplexed complexed uncomplexed [‘l] complexed
fluorenone Acetophenone
Fig. 3.
References

1 E.B. Dongala, D.L. Dull, C. Mioskowski and G. Solladie, Tetrahedron Lett., (1973) 4983.
2 G. Jaouen and A. Meyer, J. Amer. Chem. Soc., 97 (1975) 4667.

3 A. Meyer and R. Dabard, J. Organometal. Chem., 36 (1972) C38.

4 Nguyen Trong Anh and O. Eisenstein, Nouveau J. Chimie, 1 (1977) 61.

*Absolute configuration at C(1) is S in this preferential diastereoisomer, as determined by the sign of the
rotatory power of the hydroxy acid [1].



