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ABSTRACT
This theoretical investigation aims to evaluate the influence of iodine substitutions on the phenolic moiety of the
pyridine Schiff bases harboring an intramolecular hydrogen bond (PSB-IHB) ancillary ligand within the monocationic.
fac-[Re(CO)3(N,N)(PSB-IHB)]+ architecture on photophysical properties, particularly emission range. Optimized structures of two
Re(I) tricarbonyl complexes (C1 and C2) were analyzed, revealing a distorted octahedral coordination geometry. Geometric param-
eters were compared with experimental data from analogous complexes. NBO analysis confirmed the presence of intramolecular
hydrogen bonds (IHBs) in both singlet and triplet states, providing significant stabilization. Theoretical calculations predicted
three distinct absorption bands for all complexes in dichloromethane, indicating substantial electronic delocalization between
the pyridinic and phenolic rings via the azomethine group. These findings underscore the crucial role of delocalization and
donor–acceptor interactions in stabilizing Re(I) tricarbonyl complexes and their impact on photophysical properties. Emissions
calculated for the C1 and C2 complexes were observed within the range of 632–643 nm. The presence of IHBs was found to be
essential for modulating photophysical properties, with emissions attributed to ligand-to-ligand charge transfer transitions.

1 | Introduction

The architecture of rhenium(I) tricarbonyl complexes of the
type fac-[Re(CO)3(N,N)(L)]n, where N,N denotes a bidentate
ligand (typically a substituted dinitrogenated ligand such as
2,2′-bipyridine or 1,10-phenanthroline derivatives), L represents
a monodentate ancillary ligand (e.g., halogen or pyridine deriva-
tives), and n is either 0 or 1+ (depending on the nature

Abbreviations: IHB, intermolecular hydrogen bond; NBO, natural bond orbitals; PSB, pyridine schiff base; TDDFT, time dependent density functional theory; ZFS, zero field splitting.
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of the ancillary ligand L), has garnered considerable atten-
tion owing to its photophysical characteristics [1–4]. Remark-
ably, these photophysical traits can be manipulated by vary-
ing the ligand, with substitutions directly impacting emis-
sion patterns, optical and electronic properties, Stokes shifts,
emission lifetimes, and enhanced photostability [5–11]. Recent
research [12, 13] has revealed that modifications in the ancil-
lary ligand can influence diverse properties, such as solubility,
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