
Introduction

Immobilization of metal complexes on solid supports is an efficient method for the synthesis of hybrid catalysts, combining the advantages of homogenous and heterogenous catalysis.
In this study, two new chiral hybrid systems, GO-COOH/(Cu(D-valmet) and GO-COOH/Cu(L-valmet), were synthesized by anchoring the copper(II) complexes onto the surface of
carboxylated graphene oxide through covalent and non-covalent interactions. The catalytic activity of the new materials was investigated for the asymmetric Henry reaction of
benzaldehyde with nitro-methane.
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Catalyst Conversion (%) Enantioselectivity(%)
Na-L-valmet 8.0 97.6
Na-D-valmet 8.5 96.7

[Cu(L-valmet)(H2O)](H2O) 39.0 62.0
GO-COOH 0 0

GO-COOH/Cu(L-valmet) 92.5 94.8
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Wavenumber (cm-1) Band assigment
3400 νOH

1720 νCOOH

1630 νC=N

1446 δC6H6

1217 νC-O (phenoxy)

1070 νC-O (epoxy)

Conclusions

• Two new hybrid materials were successfully synthesized and their catalytic activity has been investigated.
• The immobilization of chiral copper(II) complexes onto the surface of carboxylated graphene oxide was an efficient method for the preparation of new

heterogenous catalysts for the asymmetric Henry reaction.

1
∞[Cu(S-valmet)(H2O)]∙H2O  

Crystal System Monoclinic

Space group P21

a (Å) 12.0230(3)

b (Å) 4.9460(4)

c (Å) 13.8200(5)

β (°) 90.148(5)

V (Å3) 821.81(8)

1
∞[Cu(R-valmet)(H2O)]∙H2O 

Crystal System Monoclinic

Space group P21

a (Å) 12.0490(3)

b (Å) 4.9607(4)

c (Å) 13.8866(5)

β (°)
90.178(5)

V (Å3)
830.02(8)

The carboxylato group bridges two copper ions leading to a 1D coordination polymer (syn-anti out of 
plane bridging mode)

1
∞[Cu(S-valmet)(H2O)]∙H2O (2-S) and 1

∞[Cu(R-valmet)(H2O)]∙H2O (2-R) 

SEM images and EDX spectra measured for GO-COOH/(Cu(L-valmet)
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