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Figure 1 (Color online) Principle of spin-crossover (SCO) of Fe(Il)
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Figure 2 (Color online) Schematic diagram of the principle of SCO-
fluorescence synergetic effect.
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Figure 3 (Color online) Two types of spin-crossover-fluorescence
coupling [50].
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Figure 4 Structure of ligands for spin crossover-fluorescence Fe(II) complexes.
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Figure 5 (Color online) (a) Structure of [F e(L')é]%; (b) the position of

maximum emission peak and ratio of high-spin Fe(I) of complex 1 as a
function of temperature [12].
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Figure 6 (Color online) (a) Structure of [Fe(Lz)z(NCS)z]; (b, ¢)
proportion of high-spin Fe(Il) and intensity at maximum emission
wavelength of complexes 2 (465 nm) and 3 (457 nm) as a function of
temperature [13].
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Figure 7 (Color online) (a) Structure of complex 4; (b) intermolecular
interactions of complex 4 under different temperatures [14].
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Figure 12 (Color online) (a) Structure of complex 10; (b) high-spin

Fe(II) ratio and fluorescence intensity at 4., = 630 nm of complex 10 as
a function of temperature [22].
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Figure 13 (Color online) (a) Structure of complex 11; (b) the
fluorescence intensity of complex 11 (blue for the cooling process

and red for the heating process, at 420 nm) and the proportion of high
spin state Fe(I) as a function of temperature [24].
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Figure 14 (Color online) (a) Structure of complexes 12—14; (b) yuT
and emission intensity (at 401, 428, 421 nm, respectively) of complexes
12-14 as a function of temperature [28].
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Figure 21 (Color online) (a) Structure of complex 23; (b) fluores-
cence intensity variation at 438 nm and the proportion of high spin
Fe(Il) as a function of temperature for complex 23 [45].
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Abstract: This paper reviews the recent progress in the research of spin crossover-fluorescence bifunctional complexes.
The spin crossover property of transition metals provides a core foundation for the design of intelligent functional
materials, and their ability to undergo high-spin/low-spin state transitions under external stimuli lays the groundwork for
the exploration of their applications in magnetic storage, sensors, and other fields. The bifunctional materials formed by
coupling with fluorescence properties can intuitively reflect spin state changes through fluorescent signals, which have
become a current research hotspot. At present, the construction of bifunctional materials mainly adopts the single-
component strategy, which has both performance tunability and structural resolvability. This paper elaborates on the
classification according to structural dimensions: in zero-dimensional complexes, pyridine-azole ligands and amide
derivative ligands are the research cores; as for coordination polymers, Hofmann-type, fluorescent ligand-bridged ligand
type, and perovskite-type structures show unique structure-property correlations. The field has made remarkable
achievements in mechanism exploration, ligand design, and structural optimization, but still faces problems such as the
need to deepen the coupling mechanism, practical application bottlenecks, and insufficient multifunctional expansion.
These provide a direction for future research.
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