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In the past ten years, the use of mechanochemical techniques
(e.g., grinding, milling, extrusion, pulsed ultrasonication, reso-
nant acoustic mixing, etc.) have widespread in the field of
organic chemistry, enabling the development of new and more
sustainable protocols for chemical synthesis [1,2]. Within this
period, the Beilstein Journal of Organic Chemistry has orga-
nized two Thematic Issues (i.e., Mechanochemistry and
Mechanochemistry II) to facilitate the open dissemination of the
best research in the field of synthetic organic mechanochem-
istry. The great success of these past initiatives encouraged us
to organize Mechanochemistry III, a new Thematic Issue in
which the readership of the journal will find a collection of full
research papers, letters and, for the first time, a Perspective
article.

In more detail, the readers will find new mechanochemical
protocols for the halogenation of organic substrates. For exam-
ple, Banerjee and co-workers reported the mono-, di-, and
trihalogenation of aromatics by controlling the stoichiometry of
the N-halosuccinimide (NXS) and PEG-400 as the grinding
auxiliary in a mechanical grinder (Scheme 1a) [3].

N-Halosuccinimides were also key reagents to develop the
mechanochemical halogenation of azobenzenes as studied by
Ćurić and co-workers [4]. They demonstrated how, depending
on the azobenzene structure, the halogenation of the C–H bonds
with NBX occurred in the presence of Pd(II) catalysts or under
metal-free conditions (Scheme 1b). Similarly, in the absence of
metal catalysts, N-fluorobenzenesulfonimide (NFSI) was
found to act as a mild fluorinating reagent for activated
aromatics by mechanochemistry [5]. Such a collective effort to
access halogenated substrates is understandable, owning the
synthetic value of organic halides as substrates in multiple
reactions. For instance, within this Thematic Issue, the
synthetic relevance of aryl halides was evidenced during
the development of a protocol for the solid-state palladium-cata-
lyzed borylation reported by Kubota, Ito, and co-workers
(Scheme 2) [6].

Moreover, Štrbac and Margetić used dibrominated polycyclic
imides as substrates to generate reactive alkenes, which could
be trapped in situ by several dienes through Diels−Alder cyclo-
additions by ball milling (Scheme 3) [7].
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Scheme 1: a) Mechanochemical PEG-400-assisted halogenation of phenols and anilines using NXS. b) Halogenation of azobenzenes with NXS.

Scheme 2: Mechanochemical palladium-catalyzed borylation protocol of aryl halides.

Scheme 3: 1,2-Debromination of polycyclic imides, followed by in situ trapping of the dienophile by several dienes.

Scheme 4: Synthesis of g-h-PCN from sodium phosphide and trichloroheptazine mediated by mechanochemistry.

Further, Moores and co-workers synthesized phosphorus-
bridged heptazine-based carbon nitrides (g-h-PCN) from an
initial mechanical treatment of trichloroheptazine and Na3P,

once again highlighting the importance of halogenated organic
molecules as building blocks for graphitic heptazine materials
(Scheme 4) [8].
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Scheme 5: Mechanochemical intra- and intermolecular C–N coupling reactions using DDQ as an oxidant.

Another halogenated molecule, 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone (DDQ), proved to be an appropriate oxidant for
C–N couplings towards the synthesis of 1,2-disubstituted benz-
imidazoles and quinazolin-4(3H)-one derivatives under
mechanochemical conditions, as evidenced by Mal and
co-workers (Scheme 5) [9].

However, the findings within Mechanochemistry III span
beyond the synthesis or the use of halogenated compounds and
include the mechanochemical preparation of isocyanides [10],
formylated and acetylated amines [11], and the mechanosyn-
thesis of unsymmetrical salens ligands for preparing
metal–salen catalysts [12]. This illustrates the broad applicabili-
ty of mechanochemical activation to advance chemical synthe-
sis on various fronts. Therefore, we hope you enjoy reading the
variety of manuscripts in this Thematic Issues as much as we
enjoyed editing it, which was only possible thanks to the impec-
cable assistance by the Editorial Team of the Beilstein-Institut.
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