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Synthesis, Crystal Structure and Fluorescence Properties of Cd(Il) Compounds
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(State Key Laboratory of Coordination Chemisiry, School of Chemistry and Chemical Engineering,
Nanjing National Laboratory of Microstructures, Nanjing University, Nanjing 210093)

Abstract: The compounds [CdCl (pybma) -H,0], (1) and [Cd,(pybma),(OH-BDC)], (2) (Hpybma=2-(2-pyridinyl-
benzimidazolyl) acetic acid, OH-H,BDC =5-hydroxy-1,3-benzenedicarboxylic acid) have been synthesized by
hydrothermal methods and characterized by elemental analysis, IR spectra, XRD, TGA, fluorescence,and the
crystal structures were determined by single-crystal X-ray diffraction. The compound 1 crystallizes in the
monoclinic system, space group P2/c. The compound 2 crystallizes in the triclinic system, space group P1. Both
compounds are two-dimensional (2D) layer structures, furthermore the compound 1 is extended into three-

dimensional network by hydrogen bonds. The experimental results show that two compounds have good

fluorescence properties and can be used as potential optical materials. CCDC: 751164, 1; 751165, 2.
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Table 1 Crystal data and structure refinement for compounds 1 and 2

Compound 1 2

Formula CuHpCdCINLO; CasH2CdaNgOy
Formula weight 418.12 909.41
Crystal system Monoclinic Triclinic

Space group P2/c

P1
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2k 1
a/nm 0.830 44(8) 0.856 43(17)
b/ nm 0.987 77(10) 0.897 41(18)
¢/ nm 1.864 18(17) 2.176 0(2)
B/ 105.577(4) 100.095(3)
V/nm? 1.473 0(2) 1.645 5(5)
A 4 2
D./ (g-cm™) 1.885 1.835
@/ mm™ 1.679 1.361
F(000) 824 900
Crystal size / mm 0.22x0.28%0.32 0.20x0.22x0.28
Temperature / K 293(2) 291(2)
Tot., uniq. data 7 649, 2 866 8 860, 6 308
Riu 0.103 6 0.026 1
Observed data [[>20(])] 2 638 4516
Neps Ny 2 866, 199 6 308, 457
R, wR, (all data) 0.045 1, 0.154 7 0.047 8, 0.097 4
S (all data) 0.998 1.079

Largest diff. peak and hole / (e-nm™)

1561 and =713

896 and -1 067
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Symmetric codes: #1: 2—x, 1-y, 2-z; #2: 2—x, 1/2+y, 3/2—

B A 100 BRI (R L3R 50%)
Molecular structure of the compound 1 (probability

of ellipsoid is 50%)
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Scheme 1 Coordination modes of ligand Hpybma
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Fig.2 Helical chains in compound 1 were connected by

halogen to form a 2D layer structure
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Table 2 Selected bond lengths (nm) and angles (°) for compounds 1 and 2

Compound 1

Cd1-N1 0.226 6(3) Cd1-Cl1 0.264 31(13) Cd1-02° 0.244 2(4)

Cd1-N2 0.238 4(4) Cd1-01* 0.233 3(3) Cd1-C14* 0.271 3(4)

cd1-cir® 0.253 65(13)
N1-Cd1-01* 91.84(14) Cl1b-Cd1-Cl1 85.68(4) 01*-Cd1-Cl1 89.52(9)
N1-Cd1-N2 70.14(13) N1-Cd1-C14* 97.13(12) N2-Cd1-C14* 111.88(12)
01*-Cd1-02° 54.20(11) 01*-Cd1-C14* 26.96(12) 02:-Cd1-C14* 27.26(11)
N2-Cd1-02¢ 88.25(11) 01*-Cd1-N2 134.54(12) Cl1b-Cd1-C14* 102.79(9)
N2-Cd1-Cl1* 95.32(9) N1-Cd1-02* 102.30(13) Cl1-Cd1-C14* 115.56(9)
02-Cd1-Cl1* 92.33(10) N1-Cd1-Cl1* 158.76(10) Cd1b-Cl1-Cd1 94.32(4)
N2-Cd1-Cl1 131.04(9) 01-Cd1-Cl1’ 109.27(11)
02-Cd1-Cl1 140.70(8) N1-Cd1-Cl1 92.39(9)

Compound 2

€d1-01 0.227 0(4) N3-Cd1 0.252 7(4) Cd2-09 0.228 2(4)

Cd1%-02 0.217 2(4) C15-Cd1 0.264 9(5) Cd2=N6 0.241 1(4)

Cd1-03 0.226 1(4) Cd2-05 0.230 7(3) Cd2&-N5 0.225 5(4)

Cd1-04 0.245 1(4) Cd2-06 0.243 5(3) C22-Cd2 0.272 8(5)

N2:-Cd1 0.228 1(4) Cd2-08 0.225 4(4)
02%-Cd1-03 150.01(15) 04-Cd1-N3¢ 85.69(14) N5#-Cd2-N6# 70.60(15)
02%-Cd1-01 91.29(13) 02%-Cd1-C15 124.93(18) 09-Cd2-N6# 84.30(13)
03-Cd1-01 92.93(14) 03-Cd1-C15 26.47(16) 05-Cd2-N6# 147.35(14)
02%-Cd1-N2¢ 105.19(17) 01-Cd1-C15 106.44(15) 08-Cd2-06 85.39(12)
03-Cd1-N2¢ 103.55(16) N2:-Cd1-C15 122.33(18) N5#-Cd2-06 97.96(14)
01-Cd1-N2¢ 98.26(15) 04-Cd1-C15 27.65(16) 09-Cd2-06 122.52(12)
02-Cd1-04 97.37(15) N3-Cd1-C15 92.91(15) 05-Cd2-06 54.35(12)
03-Cd1-04 53.92(14) 08-Cd2-N5¢ 117.10(14) N6#-Cd2-06 151.69(13)
01-Cd1-04 113.17(13) 08-Cd2-09' 105.84(13) 08-Cd2-C22 111.56(14)
N2°-Cd1-04 140.70(14) N55-Cd2-09' 122.68(14) N5:-Cd2-C22 93.94(16)
02-Cd1-N3¢ 80.23(13) 08-Cd2-05 134.79(12) 09-Cd2-C22 104.05(15)
03-Cd1-N3° 103.32(13) N5:-Cd2-05 90.75(14) 05-Cd2-C22 26.44(14)
01-Cd1-N3¢ 160.31(13) 09-Cd2-05 83.87(13) N6:-Cd2-C22 164.50(15)
N2:-Cd1-N3: 67.41(15) 08-Cd2-N6# 77.80(13) 06-Cd2-C22 27.94(13)
Symmetry codes: 1t * 2, y+1/2, —243/2; " 2=, 1=y, 223 2: “ x, Iy, 23 2—x, 1=y, 123 x, y—1, 23 " 2, I—y, 2-2; % 2-x, —y, 2—2

®3 BRAEVINSBEKNER
Table 3 Hydrogen bond lengths (nm) and angles (°) for compound 1
Doner—H-++ Accepter D-H/ nm H---A /nm DA/ nm D-H---A / (%)
O1W-H1---02 0.085 0.241 0.293 7(6)" 120.5
O1lW-H1A---Cl1 0.085 0.270 0.345 9(7)" 149.8

Symmetry codes:

oyl z

P 1—x, y+1/2, —z+3/2.
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Fig.3 Three dimensional structure of the compound 1

constructed by hydrogen bonds
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Fig.4 Molecular structure of the compound 2 (probability
of ellipsoid is 50%)
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Fig.5 One-dimensional chains of [Cdy(pybma),],

in compound 2
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Fig.6 2D layer structure connected by OH-BDC ligand
of compound 2
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Fig.7 TG curves for compounds 1 and 2
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Fig.8 Simulated and experimental XRD spectra for compounds 1 (a) and 2 (b)
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Fig.9 Fluorescent emission spectra of L (Hpybma and
OH-H,BDC), compounds 1 and 2 in the solid

state at room temperature
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