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Single-crystal-to-single-crystal (SCSC) phase transitions are considered as direct structural transformations between
single crystals in the solid state that occur without impairment of the crystal lattice. The SCSC transitions can be induced
in organic, inorganic, metal-organic or organometallic crystalline materials by external stimuli such as heat, light,
mechanical force, or electricity [1]. The respective crystalline materials have demonstrated potentials for applications
in several fields, such as energy harvesting, sensors, actuators and artificial muscles [2—4]. In particular, SCSC
transitions triggered by application of mechanical force that result in crystal motion [5,6], known as ‘mechanosalient
effect’, are very rare deformations that occur by sudden release of energy [6,7] originating from the elastic strain
accumulated in the crystal lattice. For example, single crystals of the metastable form I of terephthalic acid are known
to be mechanosalient, and they move when subjected to localized mechanical stress [6,7]. Inspired by the extraordinary
behavior of this material, we have now investigated another material which exhibits the mechanosalient effect. The
compound, a-[(4-methoxyphenyl)methylene]-4-nitrobenzeneacetonitrile, is known to display concomitant
polymorphism (forms I, II, II1, and a cis form) and it can also crystallize as solvates [8—11]. The structures of forms II
and III are non-centrosymmetric and are thus candidates as non-linear optical (NLO) material. Crystalline samples of
form II obtained by crystallization from melt or deposition from vapor phase are mechanically unstable and undergo
transformation to form III under mechanical stress [8]. However, this mechanical transformation has not been
completely explained, and therefore it warrants further studies with respect to its mechanical, spectroscopic and
structural aspects.

Here, we report the results from a detailed study of the mechanosalient effect in this compound. Single crystals of form
IT are metastable, and upon contact with a metal needle undergo a remarkable reshaping upon transformation to form
III. The reversible transition (form III to form II) was performed by heating. Moreover, when they are exposed to
mechanical pressure (form II to form III) and heating (form III to form II), the transformations are accompanied by
change in color and fluorescence lifetime. The transitions induced by mechanical stimulation and heating were studied
by thermal, mechanical, spectroscopic and crystallographic techniques. This material is a rare example of small molecule
fluorescent crystal that undergoes a mechanosalient transition, and might be a promising candidate for the development
of pressure-responsive materials.
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