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The rapid evolution in organic synthesis in recent years has seen
dramatic changes in chemical sciences. One need only mention a
few terms to understand that chemical systems that did not exist
twenty years ago have become as much a part of the repertoire of the
synthetic organic chemist such as the use of advanced microwave
technology, photocatalytic synthesis, flow chemistry, used of advanced
nanomaterials in organic synthesis and new innovative greener
technology (catalysts-free processes) to design corresponding entity in
a benign way [1-5].
Last few years, there are various green solvents introduced in several
organic methodologies such as polyethylene glycol (PEG), glycerol,
ionic liquid, supercritical carbon dioxide (scCO2) and water etc. [6,7].
It is well-known that water is the most benign solvent used for the
organic synthesis and is a prime choice for organic chemists [8,9]. The
chemistry of water is relatively old tremendous organic methodology
that was investigated in last 20 years. The aim of this editorial is to
provide a brief overview of the most promising, alternative reaction
methodologies that can be employed in organic synthesis with the
drive of safer, more sustainable as well as low environmental impact
processes, which are crucial to application of improved efficiencies
for organic synthesis in industry. This editorial highlights the some
selective catalyst-free reactions in aqueous media (in-water and onwater); details of in-water and on-water organic reactions are well
reviewed in the literature very recently (Figure 1) [10,11].
Prior to the innovative work in the early 1980s, the usage of water
for the Diels–Alder reaction was inadequate, although the very first
recognized example was described by Diels and Alder in 1931 for the
reaction of maleic anhydride and furan; [12] this cycloaddition was
accomplished by the addition of furan in maleic anhydride solution
in water. With vital shaking, the oily diene ultimately gets dissolved
and a crystalline adduct (diacid) was observed, (Scheme 1); this is the
predictable product after hydrolysis, if the reaction had happened via
maleic anhydride.
The applicability of water as a solvent in organic synthesis was reexamined by Breslow in 1980; [13,14] who exposed that hydrophobic
effects might strongly enrich the rate of various organic synthetic

Maleic anhydride

O +
Furan

COOH
COOH

H2O, ambient temp.
Shaking

COOH
COOH

Scheme 1: Reaction of furan and maleic anhydride in water.

transformations. Earlier, the limited solubility of the reactants in water
was the main reason that limited the use of water in organic reactions.
Keeping in mind the aim and objectives of this arena, I have focused
on some key reference on catalyst-free on-water and in-water organic
reactions. Especially, On-water reactions refer to the noteworthy
occurrence of substantial rate accelerations, when insoluble reactants
are stirred in aqueous suspensions. The water surface itself has been
proposed as a catalyst itself in such reactions, but the exact prospective
of “on effects” is currently unknown. In recent literature, there are few
reports on nanocatalysed on-water organic reactions, which help to
find way for other important nanocatalysed organic transformation. In
the light of these principles, further developments of benign practices
are expected in the coming decade and I believe that these editorial
and cited key references will motivate scientists and researchers across
the globe to develop yet more innovative, inexpensive, and benign
approaches that can address all sustainable chemistry principles.
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Figure 1: On-water and in-water catalysts-free organic synthesis.
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