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Guanidine-based functional groups occur in many branches of

chemistry, due in part to their ability to exist as neutral (guani-
dine), cationic (guanidinium), and anionic (guanidinate) enti-
ties. With such a rich chemistry, it is undoubtedly difficult for

researchers to follow the development of so many aspects of
guanidine chemistry, especially when results are published in a
wide spectrum of journals. Thus, it is timely that we use this
special issue of theAustralian Journal of Chemistry to take stock

and bring together a selection of the diverse research derived
from these functionalities. We hope that through this collection
we will help to cross-pollinate ideas and generate renewed

interest in the chemistry of guanidines.
Guanidines are neutral, nitrogen-containing compounds and

they are widely used as strong bases in synthetic organic

chemistry. Understanding the origins of the high basicity of
guanidine derivatives remains an important area of research.[1,2]

It is this intrinsic property, coupled with the specific hydrogen-

bonding pattern of its conjugate acid, the guanidinium ion, that
has led to the increased use of guanidine derivatives as catalysts.
The preparation of chiral guanidine derivatives as enantioselec-
tive catalysts has led to several successful reactions being

reported,[3] and this special issue features several catalysts in
this research area.[4–8]

The active sites of many enzymes contain the amino acid

arginine and new derivatives of this compound continue to be
developed.[9] Due to its high pKa value, arginine’s side chain
remains protonated over a wide pH range, including at

physiological pH. It is well known for interacting with anionic

groups such as phosphates, nucleotide bases, and carboxylate-
containing biomolecules through hydrogen bonding. Thus the
guanidine group has an important role in biological systems,[10]

and new routes to the synthesis of guanidine-containing com-
pounds remains an important topic.[11]

This naturally occurring affinity for a host of anions and
propensity to form strong hydrogen bonds have led to the

development of guanidines, and their cationic guanidinium
cations, as tectons employed by crystal engineers in supramo-
lecular chemistry.[12] The cationic guanidinium unit has also

featured in the development of ionic liquid crystals, where it is
used as a charged head-group.[13]

It was with great sadness that the editorial team heard of the

loss of two of the pioneering researchers in metal guanidinate
chemistry during the preparation of this issue. Those familiar
with the multitude of compounds and ligand systems investigated

by Professor Michael (Mike) Lappert during his long and
productive career may not be too surprised to find that he is
accredited as the first person to report the synthesis of transition
metal guanidinate complexes, generated by the insertion of

carbodiimides into group 4 metal-amide ligands in 1970.[14]

Perhaps less well known, however, is the fact that during his
early career Professor Kenneth (Ken) Wade, predominantly

known for his work on the Polyhedral Skeletal Electron Pair
Theory (PSEPT, or Wade’s rules), first reported the deproto-
nated form of tetramethylguanidine as the lithium salt in
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1968.[15] It is due to the foundations laid down by these giants of

inorganic chemistry that metal guanidinate research has devel-
oped into such a large and important field today.[16–23]

The most widespread use of the guanidine functional group

in coordination chemistry is as the anionic guanidinate,[24–26]

although it may also bind effectively to a metal centre as a
neutral fragment.[27,28] A common theme featuring in this
collection of articles is the use of the guanidinate anion to

support multiple metal centres as a bridging ligand, in which the
metallic elements may[29] or may not[30–32] exhibit metal–metal
bonding.

This area of chemistry continues to evolve and the diversity
of applications of guanidine-containing compounds represented
in this collection include their incorporation in high-energy

materials[33] as compounds for CO2 fixation,[34] and as a
component of redox-active switches.[35] We eagerly look for-
ward to further developments in the future.

We wish to highlight the review articles contained herein,

dealing with the subjects of guanidines in biologically active
peptides,[10] the application of guanidine compounds in the
capture and fixation of CO2,

[34] guanidinates as ligands in

chemical vapour deposition (CVD) and atomic layer deposition
(ALD) applications,[36] and multiply bonded metal–metal com-
pounds supported by bicyclic guanidinates as strong reducing

agents.[29] We hope that these will be a valuable resource for
those working in the respective areas.

Finally we extend our sincerest thanks to all contributing

authors and colleagues who have taken the time and significant
effort to make this special issue a truly international effort. Last
but not least, we wish you an enjoyable time reading these
papers!
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