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Abstract

Aldol 5b, easily obtained from dihydrocarvoé, reacts with organolithium and Grignard reagents leading to
enantiomerically enriched alcohd@gee up to 35%). Thus, alddb is a synthetic equivalent of benzaldehyde with
a masked prochiral face. © 1999 Elsevier Science Ltd. All rights reserved.

The retroaldol reaction is very common in organic synthesis and is often a serious limitation during
synthetic manipulations However, reversibility of the aldol reaction, which has been used as a powerful
tool in organic synthesi§has not, until now, been exploited in asymmetric synthesis.

In this communication we wish to report on a new approach to enantioselective synthesis of alcohols
by a novel use of the retroaldol reaction. Retroaldol cleavage of enantiomericallffhya@roxy ketone
1 gives rise to enolat2 and aldehyde which can undergo further reactions. Following cleavage of the
C—C bond in the fragmentation reaction, the two products will be held in close proximity as they are
both coordinated to the same metal ion (spet)eThe enolate2 will thus mask one of the prochiral
faces of the newly formed aldehy@s Addition of a second nucleophilic species to the carbonyl group
should occur stereoselectively from the unmasked face leading to an enantiomerically enriched carbinol
4 (Scheme 1).

As B-hydroxy ketones with only one stereogenic centre are difficult to obtain enantiomerically#pure,
we decided to prepare aldofsfrom chiral ketones (Table 1). Condensation of lithium enolates of
ketones6 with benzaldehyde led to two diasterecisomeric aldbidetected by*H and 3C NMR.#
Lithium enolates were obtained using a procedure developed by our2§ddmm trimethylsilyl
enol ether3? of ketones6 after cleavage performed with potassitent-butoxide€ followed by a K—Li
exchangéd Aldols 5a and 5b were thus obtained with a diastereoisomeric excess greater than 98%
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Scheme 1.

after one crystallisation (Table 1). Aldéla was recently reportédand configurations of the two new
stereogenic centres Bb were determined using nOe and X-ray experimé&tss to be noted that when
the lithium enolate of dihydrocarvongb was prepared by direct deprotonation with LDA, alé&d',
regioisomer o6b, was obtained with a de of 60% (Table®1).

Table 1
Aldols 5 from chiral ketone$

Starting material Lithium enolate Product Yield (%)2 De (%)2
H
' Ph
o H OH 53 (42) 90(>98)
[6) LiO b o 5a
(o} OLi Pb
6b
; sb 58 (51) 95 (98)
2 P O
o OLi
6b OH
i H - 78 60
/\ /\\ c Ph

a) In brackets, after one crystallisation. b) The lithium enolate was prepared from the potassium enolate obtained
from the TMS enol ether of 6. c) The lithium enolate was prepared from 6 and LDA.

We tested the potential of aldofs and5b as synthetic equivalents of benzaldehyde with a masked
face, using organolithiums and Grignard reagents as nucleophilic species.

Reaction of aldobb with methyllithium and methylmagnesium bromide led to didbne diastereo-
mer) by a classical addition on the carbonyl group, but with bigger organometallics we were pleased
to obtain enantiomerically enriched alcoh@sinvolving a retroaldolisation for the first reaction step
(Table 2, Scheme 211

Table 2
Alcohols (R)-8 by reaction of organometallics witsh

RM tBuLi nBuLi tBuMgBr nBuMgBr nPrMgBr  EtMgBr
Ee %ab / 6 / 18 24 35
Yd %a 6 61 5 71 62 57

a) After chromatography on silicagel. b) Determined by HPLC using Daicel Chiralcel OD (see ref 10,11y,
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Scheme 2.

Their (R)-absolute configuration agrees with the predicted model Ib wherg-faee of benzaldehyde
is masked (Fig. 1). The higher ee (up to 35%), obtained using Grignard reagents, can be explained by
considering the greater propensity of the magnesium atom to tether the aldehyde and enolate together.
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Figure 1.

Starting from aldobb’ (de=60%), regioisomer db, the reaction with organometallics does not lead
to the alcohols, thus ruling out the intermediary of this species in the formatio fobm 5b.

Under the same conditions, reaction of alBalwith butyllithium does not give alcohd (R=Bu) but
enone9 (Fig. 1).

In conclusion, we have demonstrated that starting from dihydrocarébneve could synthesise
enantiomerically enriched alcoho&by a novel use of the retroaldol reaction. The recovered ketone
6b can be reused (Scheme 3).

8
ee : up to35%

Scheme 3.

Although the reported ees are modest, these promising preliminary results unambiguously show for
the first time that enantiomerically pure aldols can be considered as a new class of carbonyl compounds
with a masked face.
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