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Introduction

Molecules that can undergo structural transformations upon
exposure to light are classified as photoswitches.>¥ Thanks to
their capability to interconvert between two or more
(meta)stable states, they may find wide applications in materials
science, optoelectronics, or biology.” Molecular photoswitches
are typically organic molecules with extended aromatic systems
responsive to light™ Nevertheless, transition-metal complexes
possessing ambidentate ligands, such as NO, NO, or
SO,2878111 constitute a promising and readily modifiable
group of this kind of compounds.® The ambidentate ligands
are the key fragments of these molecules because they can
bind to a metal center in multiple ways which can be controlled
optically.'®

In the view of the above, the nitrite group constitutes an
interesting moiety as it may adopt up to nine different binding
modes,"” some of which can interconvert one into another
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under certain conditions. In the case of mono-nuclear transi-
tion-metal complexes, four linkage isomers can be observed,
i.e. nitro-{n'-N(Q),), exo-nitrito-(n'-ONO), endo-nitrito-(n'-ONO),
and «-hitrito-(m*O,N) forms (Scheme 1) Up to date, numer-
ous photoswitchable nitrite transition-metal coordination sys-
tems have been reported.®#"151¢20211 There are, though, rather
limited examples of high-conversion photoswitches of this kind,
and/or complexes which work at higher
temperatures.'%1113152224 £\ rthermore, an aspect which is still
under debate is the mechanism of light- and thermally-induced
transformations between linkage isomers. There are few papers
which undertake this issue supporting experimental presump-
tions with theoretical modelling. The articles published by Muya
etal™ and Skelton etal”™ are devoted to octahedral nitro
complexes of cobalt(lil) and nickel(ll), respectively, whereas
there is only one paper discussing a square-planar nitro Ni"
complex.”? In the case of the octahedral Ni' compound, which
exhibits a triplet electronic configuration in the ground state,
theoretical modelling results indicated that the nitro-to-endo-
nitrito transformation occurs first and then the endo-nitrito
product can isomerize further, with lower energy barrier, to the
exo-nitrito form. There was no evidence of a direct reaction
pathway connecting the exo-nitrito and nitro forms, the reasons
for which were not clear. For the analyzed singlet octahedral

nitro exo-nitrito  endo-nitrito  k-nitrito

Scheme 1. Schematic diagram of possible NO,-group binding modes in
mono-nuclear complexes (M=metal center). Note the x-nitrito isomer was
not observed In this study.
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centrosymmetric architecture 6 (Scheme 1).
The photophysical properties of dyes 1 and 6 were studied in
solvents of various polarity and in the polycrystalline state

[2,3,5a,13,14,17,40-42,44].
Chelidamic acid can exist in tw
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Fig. 1 Structural formula of centrosymmetric TAPP 1.
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