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Integration of Cu and Ag photofunctional unit into coordination polymers
by solid solution method and clarification of energy migration between units
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For the utilization of light, luminescent compounds are often incorporated into multiple component systems, where
energy migration/transfer between components is essential to achieve efficient systems. We have prepared several mixed-
unit copper(I) and silver(I) coordination polymers as solid solutions by exploiting the isomorphous relationship among
[M2X5(PPhs)a(p-L)], (MX-L; M: Cu, Ag), which form isomorphous crystals when the same bridging ligand, or the ligands
having similar structures are applied. Here, we prepared the mixed-ligand coordination polymers [Ag,X»(PPhs).(u-
bpy)«(u-bipip)a-n]. (AgX-(bipip/bpy); X : I, Br; bpy: 4,4’-bipyridine; bipip: 4,4’-bipiperidine) composed of non-
luminescent bipip units and luminescent bpy units. The emission spectra and emission decay measurements showed their
emissive excited states were same as that of parent bpy compounds AgX-bpy. In addition, their emission quantum yields
(®) were substantially same as that of AgX-bpy. Because the bipip units absorbed the excitation light in the measurement
conditions, the results demonstrated that the non-luminescent bipip unit served as the energy donor in this mixed-system.
Almost same @ of the mixed-polymers of bpy fraction of c.a. 1 % as that of AgX-bpy revealed that AgX-(bipip/bpy)
was an efficient antenna system. The present study indicates that non-emissive units can be utilized to construct the

efficient antenna systems.
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Fig. 1. Schematic diagram of [M>X(PPhs),(u-L)], (MX-
L)
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Table 1. bpy fraction in reactions (a) and in crystals (x)

X

a
X =Br

09  0.93(5)(Brl)
07  0.79 (4) (Br2)
0.5  0.28(2)(Br3)
03 0.065 (3) (Brd)
0.1  0.017 (1) (Br5)

X=1
0.98 (5) (I1)
0.91 (5) (I2)
0.15 (1) (I3)
0.094 (5) (14)
0.013 (1) (I5)
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Fig. 2. Emission (solid line) and excitation (broken line)
spectra of AgBr-(bipip/bpy) in the solid state at room

temperature.
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Fig. 3. Emission quantum yields (®) of AgX-(bipip/bpy)
at room temperature. X = I; filled circles, X = Br; empty

circles.
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Fig. 4. Emission decays of Br5 (x = 0.013) at various

temperatures.
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Fig. 5. Emission spectra of Br5 (x = 0.013) at various

temperatures.
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