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Abstract

We present two novel tandem catalysis approaches for
the chiral synthesis of S-alcohols from reduction of their
prochiral ketones with Horse Liver Alcohol Dehydroge-
nase (HLADH), and selective C-H oxidation reactions
with protein engineered Cytochrome P450s. We utilized
a co-factor regeneration procedure with three biomi-
metic NAD+ models that do not contain the pyrophos-
phate, nor the adenosine group, and either/or a ribose, N-
1-benzylnicotinamide triflate, 1, N-4-methoxybenzylnicotinamide triflate, 2, and
-nicotinamide-5’-ribose methyl phosphate, 3, in conjunction with in situ formed
[Cp*Rh(bpy)H]+ from [Cp*Rh(bpy)(H,0)]** (Cp* = 5-C.,Me,, bpy= 2,2’-bipyri-
dyl) and the hydride source, sodium formate, to regioselectively provide their
1,4-NADH analogs, N-benzyl-1,4-dihydronicotinamide, 4, N-4-methoxyben-
zyl-1,4-dihydronicotinamide, 5, and 1,4-dihydronicotinamide-5’-ribose meth-
yl phosphate, 6. Surprisingly, the 1,4-NADH biomimics, 4 and 6, were rec-
ognized, in the second tandem catalysis approach, by the natural 1,4-NADH
dependent enzyme, HLADH, for catalyzed, highly enantioselective con-
versions of prochiral ketones to chiral S-alcohols (Scheme). Furthermore,
the use of protein engineered cytochrome P450 enzymes provided im-
proved molecular recognition of the above mentioned 1,4-NADH biomimetic
co-factors, 4 and 5, for selective C-H oxidation reactions. For example, 1,4-NADH
dependent mutants of natural 1,4-NAD(P)H dependent P450 BM-3 and 1,4-NADH
dependent P450 CAM, with biomimetic co-factors 4 and 5, provided selective
oxidation of p-nitrophenoxydecanoic acid to w-oxydecanocarboxylic acid and p-
nitrophenol, via C-H hydroxylation and B-hydrogen elimination, while oxidation of
camphor provided hydroxycamphor, respectively.
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