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Synthesis, Crystal Structure and Luminescent Properties of
A Dinuclear Copper(I) Complex Containing
2 ,9-di-n-butyl-1,10-phenanthroline
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Abstract; A new neutral dinuclear copper (1) complex bearing N-ligands 2, 9-di-n-butyl-1, 10-
phenanthroline (dnbp), [ Cul(dnbp) ],, was synthesized by the reaction of Cul and dnbp in tetra-
hydrofuran solution. The complex was characterized by single crystal X-ray diffraction, 'H NMR,
UV-Vis spectra, and photoluminescence spectra. The results show that the complex consists of a dis-
torted tetrahedral Cu,I, core, in which two copper(I) ions are linked by two iodo-bridges, and two
dnbps chelated with copper (1) ions, respectively. The complex shows small angle of [—Cu—I
(106.08°) , and long Cu---Cu distance (0.314 9 nm) which suggests a negligible interaction be-
tween two copper ions. These features can be attributed to the bulk steric hindrance of dnbp ligands.
The complex belongs to trigonal system with space group of R-3 and cell dimensions a = 4.404 14(11)
nm, b= 4.404 14(11) nm, ¢ =1.085 92(4) nm, y = 120°, V=18.241 1(9) nm’. The
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complex has a low-energy absorption band ranging from 350 nm to 500 nm in dichloromethane

solution, which can be assigned to the metal-to-ligand charge transfer (MLCT) transitions. At room

temperature, the complex in the solid state exhibits red photoluminescence with a broad emission

band from 550 nm to 800 nm and the maximum peak at 653 nm under excitation at 365 nm. The

emission lifetime of the complex is 3.1 s, and photoluminescence quantum yield is 0. 013. The

luminescence mechanism of the complex belongs to the phosphorescent emission at the exited state,

which is formed by electron charge transition from cuprous ion and halogen to ligand dnbps. At 10

K, the maximum emission peak shifts to 645 nm with narrow spectral band width.

Key words: copper(I) complex; 2,9-di-n-butyl-1,10-phenanthroline; crystal structure; phosphorescence
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Table 1  Crystallographic data for [ Cul(dnbp) ],
Empirical formula CyoHyg Cuy I, Ny F(000) 8 640
Temperature/K 293(2) Theta range for data collection 3.34° ~24.99 °
Crystal system trigonal Reflections collected 37 454
Space group R-3 Independent reflections 7 119[ R(int) = 0.0259]

a/nm, b/nm, ¢/nm

a/(°), B/(°), v/(°) 90.00, 90.00, 120.00

Volume/nm? 18.241 1(9)
Z 18
Peae” (mg - mm ) 1.582
w/mm ! 2.604

4.404 14(11), 4.404 14(11), 1.085 92(4)

7 119/2/423

Data/restraints/ parameters
Refinement method Full-matrix least-squares on F?
Goodness-of-fit on F? 1.071

Final R indexes [I>20(I)] R, =0.0422, wR, = 0.111 6

Final R indexes (all data) R, =0.048 4, wR, =0.117 5

3 4R5i#%
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Fig. 1 Crystal structure of [ Cul(dnbp) ],
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Table 2 Selected bond lengths (nm) and angles (°) of the complex

Cul—I1 0.259 47(7) Cul—I2
Cul—N4 0.2110(4) Cul—Cu2
[1—Cul—I12 106.51(2) 1—Cu2—I2
N3—Cul—N4 80.10(16) Cul—I1—Cu2
N3—Cu—I1 123.52(10) N4—Cul—I2

0.264 87(8) Cul—N3 0.211 0(4)
0.3149

106.08(2) N1—Cu2—N2 80.46(15)
73.52(2) Cul —2—Cu2 73.89(2)
110.25(11)
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Excitation (a) and emission (b) spectra of [ Cul-

(dnbp) ], in the solid state at room-temperature
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Fig.4 Excitation (a) and emission (b) spectra of [ Cul-
(dnbp) ], in the solid state at 10 K
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