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Abstract:  (R)-(+)-Ferrocene cyanohydrin acetate, obtained by enzymatic acylation
of ferrocene cyanohydrin, may be transformed by reduction and alkylation into novel
ferrocenyl B-aminoalcohols. Substitution of acetate by methanolic HNMe proceeds with
racemisation, but significant diastereoselection is observed on Strecker reaction using (—)-
PhCH(Me)NHMe. (© 1997 Elsevier Science Ltd

Amongst the many ferrocene-based ligands which have received recent attention as catalysts
for asymmetric synthesis! are aminoalcohol derivatives of structures 1 and 2 which catalyse the
enantioselective addition of dialkylzinc reagents to aldehydes.? Best case enantioselectivities for the
two structural types are comparable (91-95% for reaction with PhCHO),? and debate continues over
the relative importance of planar versus centrochirality. Additionally, phosphinated complexes of
structure 3 function as ligands in a variety of asymmetric reactions, including Pd-catalysed alkylation
and amination, Ag- and Au-catalysed aldol reactions, and Rh-catalysed hydrogenation.*
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We wish to report that ferrocene cyanohydrin 45 also provides access to novel B-aminoalcohols and
diamines of possible catalytic interest. Lipase catalysed acylation of 4 to 50% completion provides,
after chromatography, the acetate (+)-5 of 84% e¢.e.® Recrystallisation provides material of >95%
e.e. The substrate cyanohydrin was not isolated, decomposing slowly in solution and rapidly on
chromatography [silica, alumina (grades I to IV)] to regenerate aldehyde 6 and small amounts of the
acid cyanide 7.7 Chromatographic stability is markedly enhanced in the protected silyl derivatives 8 and
98 Assignment of the (R) configuration has been confirmed by X-ray crystal structure determination,”
and is consistent with the results of lipase catalysed resolutions of organic cyanohydrins. 19
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Reduction of (+)-5 to (—)-10!! followed by reductive dimethylation!? gives (+)-11 without loss of
enantiomeric purity. The complex functions as an active catalyst for addition of EtoZn to benzaldehyde
to give (S)-PhCH(OH)Et (360 minutes for 86% yield, <1% formation of PhCH,0H, 33% e.e.).
Structural modifications are currently in progress with a view to improving the enantioselectivity.

In view of the well established stereospecific retention of configuration on reaction of 1-
ferrocenylethyl acetate with methanolic Me;NH, 13 it is surprising to note that reaction of (+)-5 under
these conditions to give 12 gives racemic product 12.
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Reaction of (+)-5 with (S)-(—)-PhCH(Me)NHMe!# or a Strecker reaction!? using 6 both yield a
1:2 mixture of the diastereoisomer pair 13a,b from which 13a may be isolated by crystallisation and
shown to have the (S) configuration by X-ray crystal structure determination. !

Experiments with isolated 13a show that it undergoes a rapid proton catalysed epimerisation in
MeOH!7 to regenerate the 2:1 equilibrium mixture, a result which is most consistent with reversible
dissociation to generate the iminium cation intermediate 14.
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The ready dissociation is no doubt enhanced by the well documented ability of the metal to stabilise
positive charge in the &t-position. This rapid epimerisation/racemisation process raises the possibility
of a dynamic resolution of complexes such as 12, which we are currently pursuing. Complex 12 may
be reduced and reductively alkylated to the novel diamines 15 and 16; we are currently extending this
to single diastereoisomers of 13.
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