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Synthesis, Crystal Structure and Luminescence Property of the Dimeric Complex

with 5-Oxo-4-oxa-tricyclo[4.2.1.0]Jnonane-9-carboxylic Acid and 1,10-Phenanthroline
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Abstract: A seven-coordinate dimmer has been synthesized with 5-oxo-4-oxa-tricyclo[4.2.1.0]nonane-9-carboxylic

acid and 1,10-phenanthroline. The crystal structure was determined by single-crystal X-ray structural analysis.
The crystal belongs to a monoclinic system, space group P2,/n, with a=1.552 08(12) nm, 6=1.065 52(8) nm, ¢=1.626
57 (12) nm, B=100.100 (10)°, V=2.6483 (3) nm®, D,=1.643 g-cm>, Z=2, F (000)=1 328, Final GooF=1.026, R,=
0.026 2, wR,=0.059 2. The crystal structure shows that the cadmium ion is coordinated with five oxygen atoms

and two nitrogen atoms, forming a distorted capped octahedral coordination geometry. There exist two types of

coordinated 5-oxo-4-oxa-tricyclo [4.2.1.0]nonane-9-carboxylic acid anions: the tridentate-chelating-bridging ones

and the bidentate-chelating ones. The Cd(Il)--- Cd(I) distance is 0.373 7 nm. The luminescence property of the

complex is also studied. CCDC: 7299551.
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Table 1 Crystallographic data for the complex

Empirical formula CeoH5,CdoN,Oy6 V /[ nm? 2 648.3(3)
Formula weight 1 309.86 D/ (g-em™) 1.643
Color Weak yellow A 2
Size / mm 0.21x0.18x0.12 F(000) 1328
0 range for data collection / (°) 2.30~25.49 w (Mo Ker) / mm™ 0.88
Crystal system Monoclinic Reflections collected 19 740
Space group P2,/n Independent reflections (R;,) 4934 (0.027 7)
a/ nm 15.520 8(12) Final GooF 1.026
b / nm 10.655 2(8) Ry, wR, [I>20(1)] 0.026 2, 0.059 2
¢/ nm 16.2657(12) Ry, wR; (all data) 0.036 9, 0.065 0
B/(° 100.100(10) Largest difference peak and hole / (e-nm™) 539, 427
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cd(1)-0(1) 0.223 9(19) Cd(1)-0(6A)

Cd(1)-N(1) 0.236 7(2) Cd(1)-0(6)

Cd(1)-0(2) 0.261 6(2) Cd(1)-C(8)
0(1)-Cd(1)-0(6A) 136.66(7) 0(1)-Cd(1)-N(2)
0(1)-Cd(1)-N(1) 92.74(8) 0(6A)-Cd(1)-N(1)
0(1)-Cd(1)-0(6) 92.65(7) 0(6)A-Cd(1)-0(6)
N(1)-Cd(1)-0(6) 166.99(7) 0(1)-Cd(1)-0(5)
N(2)-Cd(1)-0(5) 81.28(7) N(1)-Cd(1)-0(5)
0(1)-Cd(1)-02) 53.18(7) 0(6A)-Cd(1)-0(2)
N(1)-Cd(1)-0(2) 87.17(7) 0(6)-Cd(1)-0(2)
0(6A)-Cd(1)-C(8) 109.96(8) N(2)-Cd(1)-C(8)
0(6)-Cd(1)-C(8) 87.25(7) 0(5)-Cd(1)-C(8)
0(2)-Cd(1)-C(8) 26.48(7)

0.231 68(17) Cd(1)-N@2) 0.233 5(2)
0.238 77(18) Cd(1)-0(5) 0.248 14(19)
0.275 2(3)

137.20(7) 0(6A)-Cd(1)-N(2) 84.86(7)
93.19(7) N()-Cd(1)-N(1) 71.03(7)
74.84(7) N(2)-Cd(1)-0(6) 112.08(7)
87.27(8) 0(6A)-Cd(1)-0(5) 114.51(7)

138.79(7) 0(6)-Cd(1)-0(5) 53.36(6)
84.31(7) N(2)-Cd(1)-0(2) 155.02(7)
86.60(7) 0(5)-Cd(1)-0(2) 123.71(7)

158.62(8) 0(1)-Cd(1)-C(8) 26.89(8)

104.96(8) N(1)-Cd(1)-C(8) 92.23(8)
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Fig.1 Molecular structure of the title complex
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Fig.3 Luminescence spectra of the title complex

and ligands

HELT R EZ 6, MECAYAE A,=228 nm &
JEFAE 399 nm Ab R T R KR SHGIE(ILEL 3),H K
FIHIBC A PI7E 399 nm Ak 1) % S 65 s s | ax nl
AEJE F T ARSI JE IS oA B 2 — > HA 26 1 Wil
BoiA, 54 8 B T EA Y BN ILT A LT 76— F
7L, WP R i | DRI 7 A 2 28 A 2 S M A

S E Ak

[1] Li BL, Peng Y F, Li B Z, et al. Chem. Commun., 2005:2333~
2335

[2] Yi L, Yang X, Lu T B, et al. Cryst. Growth Des., 2005,5:1215
~1219

[3] GAO Shan(®  1lI), ZHANG Xian-Fa(3k ¥ &), HUO Li-Hua
(# Wi ), et al. Chinese J. Inorg. Chem. (Wuji Huaxue
Xuebao), 2005,21(8):1195~1198

[4] Yang E, Zhang J, Li Z ], et al. Inorg. Chem., 2004,43:6525~
6527

[5] Cavellec M R, Lesaint C, Nogues M, et al. Inorg. Chem., 2003,
42:5669~5674

[6] YANG Ying-Qun(# i #¥), LI Chang-Hong(Z= /0 £L), LI Wei
(#  7%), et al. Chinese J. Inorg. Chem. (Wuji Huaxue
Xuebao), 2007,23(7):1269~1272

[7] LI Chang-Hong(%* M £L), LI Wei(%  #4), YANG Ying-Qun
(% B, et al. Chinese J. Inorg. Chem. (Wuji Huaxue
Xuebao), 2007,23(9):1671~1674

[8] Sheldrick G M. SHELX-97, Program for the Solution and the
Refinement of Crystal Structures, University of Gottingen,
Germany, 1997.

[9] HU Sheng-Zhi (#] #% &
2001,16(3):5~15

[10]Nakamota K, Translated by HUANG De-Ru(Z £ 111), WANG
Ren-Qing(E A~ F). Infrared and Raman Specira of Inorganic
and Coordination Compounds, 3rd edn(7#LF= BLAz AL &)
ag e shFeds 2 bk % =), Beijing: Chemical Industry
Press, 1986.

[T1]LI Wei(%  #4), LI Chang-Hong(% M 4L), YANG Ying-Qun
(% #FHE), et al. Chinese J. Inorg. Chem. (Wuji Huaxue
Xuebao), 2008,24(7):1051~1055

[12]Kutal C. Coord. Chem. Rev., 1990,99:213~215

). University Chem.(Daxue Huaxue),



