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Abstract : Sodium borohych-ids reduo:d, at the chiral interfa~ of an amphiphih'c 
dendrimer, pmehiral ketones to the corresponding c.hiral alcohols in high yields (>90%) 
with enantioselectivities over 95% in THF (ex: ee of 99.4% was obtained in reduction 
of acetophenone). © 1999 Published by Elsevier Science Ltd. All rights reserved. 

Chiral direct (or reverse) micelles have focussed a great interest during the last twenty years 

since they can be used as the simplest analogues to mimic the stereoehemistry of  enzymatic 

reactions ~. Therefore hydrolysis of  enantiomeric p-nitrophenylesters was catalyzed 

enantioselectively by ehiral micelles 2. In contrast, only few examples o f  asymmetric induction were 

described in literature. Moreover, in all cases- with various chirai surfactants, in direct or reverse 

mieelles- asymmetric induction was not good enough (the ee varying from 1.7% to 27% for 

reduction of  aromatic ketones 3"4, with enantioselectivity no more than 10°,6 for oxidation of  

sulfidesS). 

One important reason of  all these failures is the dynamic of  the mieelles leading to a chiral 

interface not enough rigid to provide stable asymmetric complexes. 

Recently, we described new amphiphilie dendrimers derived from PAMAM involving the 

multiple attachment of  polyhydroxylated groups derived from glucose 6. The structures of  these 

dendrimers are represented in Figure 1. These new amphiphilie dendrimers could therefore be 

considered as rigid unimoleeular mieelles, being able in solution in water to solubilizate 

hydrophobie compounds such pyrene or aromatic ketones in dendritic cavities s'. 

In this work, we present first results concerning the reduction of  proehiral ketones by 

sodium borohydride at the chiral interface of  these dendrimers. In a first time, we have chosen the 

third generation dendrimer G(3)G (see figure 1) which is the first generation G(n)G leading to 

nearly spherical shape similar to a mieelle and presenting more closed and densely packed structure 

than previous generations G(0)G to C,-(2)G e* 

According to literature, reduction was performed in water 3"4 and in THF in which chiral 

modifications of  borohydride were also performed by chiral auxiliaries derived from sugars 7 

Results are summarized in Table 1 
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Figure 1: Structures ofamphiphilic dendrimers G(n)G 6 
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Table I: Enantioselective reduction of  prochiral ketones by NaBI-I4 in presence o f  G(3)G s 

Cyclohexyl phenyl Water 25 95 50 S 

Cyclohexyl phenyl THF 25 97 97 S 

Butyl phenyl THF 25 96 100 S 

lh'opyl phenyl THF 25 90 99.9 S 

Methyl phenyl THF 25 92 82 S 

Methyl phenyl THF 0 94 99.4 S 

a- determined by GC analysis using a ¢hiral column ([~ dex 110 for methyl l~nyl ketone and propyl l~nyl ketone, ct 
dex 120 for butyl l~he~yl ketene and cyclohexyl phenyl ketone). 
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The examination of these results leads to the following comments: 

(i) 

(~) 

(i~) 

For the first time, really high asymmetric induction h obtained in pre~ace of a ehiral 

dendrimer leading to very good enantioselectivities in reduction of various aromatic 

ketones (even with acetophenone well known to give often poor results in asymmetric 

reduction in homogenous 9 or heterogeneous I° conditions). 

The best results are obtained in THF, which is usually the solvent used for asymmetric 

reduction ofprochiral ketones by horanes or modified horohydride 7"9, In THF, the reaction is 

performed in heterogeneous conditions : the complex between NaBH4 and the dendrimer 

being not soluble in THF. It is also the first time - at our knowledge- that dendrimers 

are used in asymmetric ~jnthesb in heterogeneous conditions: in such conditions, the 

dendrimer could be recovered by filtration and recycled. 

It is finally important to notice that the spherical structure of the dendrimer G(3)G is the 

same in solution in water or in suspension in THF. 

Indeed, in TI-IF, G(3)G acts as a "pseudodirect" micelle with a pseudo-micellar chiral 

interface in contrast with linear polymers which conformation depends of their 

heterogeneous or homogeneous state in solution ¢°. 

In conclusion, amphiphili¢ dendrimer G(3)G acts as an highly pseudo-micellar 

enantiosclcctive chiral ligand for the reduction of prochiral kctoncs. Work is now in course to 

develop this new concept in asymmetric synthesis with reduction of other kctoncs (particularly 

aliphatic ketoncs) and with other reactions (oxidations, for example). 
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