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R = H: 98% yield, 99% ee

R =1: 94% yield, 99% ee

R = NOg2: 92% yield, 99% ee
R = OMe: 90% vyield, 99% ee

R =I: 92% yield, 99% ee
R = Br: 94% yield, 98% ee
R = OMe: 92% yield, 98% ee

R = Br: 92% yield, 99% ee
R = Me: 90% yield, 99% ee
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Significance: An Au/carbene complex was encap-
sulated within the cavities of hollow-shell meso-
porous silica nanoparticles to form catalyst 1 (eq.
1). By using a combination of catalyst 1 and the
amine dehydrogenase GKAmDH, a hydration/enan-
tioselective reductive amination cascade reaction
of propargyl ethers was promoted in the presence
of nicotinamide adenine dinucleotide (NAD*) and
formate dehydrogenase (FDH) to give the corre-
sponding chiral amines in <98% yield and 99% ee

(eq. 2).
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Comment: Catalyst 1 promoted the hydration of
phenyl propargyl ether to give phenoxyacetone.
GkAmMDH then catalyzed the enantioselective re-
ductive amination of phenoxyacetone. The cascade
reaction using the homogeneous Au/carbene com-
plex IPrAuOTf with GkKAmDH did not give the de-
sired amines, due to deactivation of GKAmDH. The
hollow-shell silica of catalyst 1 prevents interaction
with the Au/carbene complex so that GKAMDH re-
tains its catalytic properties to complete the
chemoenzymatic cascade.
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