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A B S T R A C T

Under the green chemistry perspective, bis[(L)prolinate-N,O]Zn (also called zinc–proline or Zn

[(L)-pro]2) has proven its competence as a promising alternative in a plethora of applications

such as catalyst or promoter. Owing to its biodegradable and non-toxic nature of bis[(L)

prolinate-N,O]Zn, it is being actively investigated as a water soluble green catalyst for synthetic

chemistry. Bis[(L)prolinate-N,O]Zn are readily utilized under mild conditions and have high

selectivity and reactivity with broad range of substrate acceptance to make it better reaction
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medium for a wide variety of organic transformations. This Review summarizes the till date lit-

erature on its synthesis, characterization, and its catalytic role in various organic reactions.
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Introduction

The recent past scientific and technological advances have pro-
vided a great insight regarding the catalytic properties and
mechanism of metal-amino acid complexes. Metal salts with

chiral amino acid have been used as promising materials for
biological as well as chemical advancement as they tend to
exhibit the advantage of the metal salts and the asymmetrical

organic amino acids [1,2]. a–Amino acids could act as chelat-
ing ligands and form five member ring because they have two
types of coordination atoms [3–7] due to the presence of pro-
ton acceptor amino group (NH2) and the donor carboxylic

acid group (COOH) in them.

Zinc catches eyes of several researchers due to several rea-
sons, as it can show various coordination geometries, is abun-
dant in nature, is redox-inactive [8], and forms stable
complexes with nitrogen. Zinc is an essential micronutrient,

which is involved in various biological processes such as tran-
scription, cell signaling catalysis, hormone synthesis, and
structural integrity of cell membrane [9,10]. From the biologi-

cal point of view, more than 300 zinc metallo-enzymes cover-
ing all six classes of enzymes have been discovered [11,12]. In
most cases, the zinc ion is an essential cofactor for the

observed biological function of these metalloenzymes. By the
virtue of biological activity, thousands of synthetic zinc com-
plexes have been formed either to mimic natural structure or

to completely diverge from the natural platform [13–18].
Moreover zinc is present in active site of class II aldolases
(an enzyme) witnessing the bis[(L)prolinate-N,O]Zn as a valid
candidate for aldolase mimics.

Deprotonated amino acid coordination chemistry is domi-
nated by the formation of the nitrogen and oxygen chelating
motif producing the geometrically (and energetically) favoured

five membered metallocyclic compounds [19].
Stability of the zinc complexes varies with different amino

acids [20–23]. Metal ion-ligand affinity increases as the polar-

izability of the donor atom is increased (O < N< S) [24].
So there is an increase in selectivity for the amino acid having
(N, S) linkage followed by (N, O). It has been shown that cys-
teine and its derivatives are more selective for metal ion-ligand

binding as compared to other amino acid having (N, O) link-
age [25]. The cumulative energy required for the acid dissocia-
tion of carboxylic acid to carboxylate ion and ammonium ion

to secondary amine for proline with Zinc (II) is lower than
other amino acid which has primary amine group and acid
group. In secondary amine, there is more inductive effect

which makes it more labile for acid dissociation constant
[26,27].

Complex synthesis

Originally Darbre and Machuquiero have synthesized this bis
[(L)prolinate-N,O]Zn complex. They have synthesized bis[(L)

prolinate-N,O]Zn complex by adding small quantity of Et3N
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