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Synthesis, Crystal Structures, Luminescent Properties and DNA-Binding
of Cadmium Complexes with 2,4-Bis-oxyacetate-benzoic Acid
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Abstract: Two complexes [Cd;(BOABA),(phen),] (1), [CdNa(BOABA)(phen)] (2) were designed and synthesized
under solvothermal and hydrothermal reactions by using 2.4-bis-oxyacetate-benzoic acid (H;BOABA) which
possesses one rigid carboxyl group and two flexible carboxyl groups as first ligand, phenanthroline (phen) as
auxiliary ligand and characterized by elemental analysis, IR spectra, TG. Crystal structures of the complexes were
determined by single crystal X-ray diffraction method. Complex 1 is one dimensional double-edge construction
bases on three nuclear metal clusters, that 7-7 stacking results two dimensional plane. Complex 2 is a unique
two dimensional(3,4,7)-connected plane, consisting of Cd(I) and Na(I). The interaction between the complex and
DNA was studied by EtBr fluorescence probe. Photoluminescence studies indicate that the complexes may be
excellent candidates for potential photoactive materials. CCDC: 883095, 1; 883093, 2.
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Table 1 Crystal data and structure refinement parameters for complexes 1 and 2

Complex 1 2

Empirical formula CasH3Cd3N,O 6 Cy3H sCdN,NaOg
Formula weight 123197 582.76
Temperature / K 296(2) 296(2)
Crystal system Monoclinic Monoclinic
Space group P2/c P2//c

a/ nm 0.830 05(6) 0.708 000(10)
b / nm 0.923 68(7) 0.990 53(2)
¢/ nm 2.799 4(2) 2.884 55(5)
B/(° 104.183(4) 94.378 0(10)
V/ nm? 2.080 9(3) 2.017 02(6)

A 2 4

D./ (g-em™) 1.966 1.919
Absorption coefficient / mm™ 1.604 1.164

Crystal size / mm

0.314x0.232x0.178

0.406x0.124x0.122

Crystal color Colorless Colorless
F(000) 1212 1 160
Reflections collected 32312 16 871
Unique reflections 4 802 4 564

0 range / (°) 1.50~27.60 2.17~27.56
R [I>20(1)] 0.020 1 0.023 9
wR 0.052 2 0.055 5
Goodness-of-fit(on F?) 1.022 1.035
(30)usr (Bp)uin / (e nm™) 387, -789 369, -322
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Table 2 Selected distances (nm) and angles (°) of complex 1

Cd(1)-0(3)#1 0.228 03(15) Cd(1)-0(8) 0.245 60(13) Cd(2)-0(2) 0.228 71(13)
Cd(1)-0(7) 0.233 22(15) Cd(1)-O(1)#2 0.247 12(16) Cd(2)-O(8)#2 0.238 28(14)
Cd(1)-N(1) 0.236 90(18) Cd(2)-O(4)#1 0.219 30(15) Cd(2)-0(8) 0.238 28(14)
Cd(1)-N(2) 0.236 93(17) Cd(2)-0(4)#3 0.219 30(15)
Cd(1)-0(2)#2 0.238 42(14) Cd(2)-0(2)#2 0.228 71(13)
O3)#1-Cd(1)-0(7) 88.18(6) N(2)-Cd(1)-O0(8) 147.42(5) 0(2)#2-Cd(2)-0(2) 180.00(4)
O@3)#1-Cd(1)-N(1) 178.39(6) 0(2)#2-Cd(1)-0(8) 73.92(4) O(4)#1-Cd(2)-0(8)#2 92.13(6)
O(7)-Cd(1)-N(1) 93.31(6) O3)#1-Cd(1)-O(1)#2 88.82(6) 0(4)#3-Cd(2)-O(8)#2 87.87(6)
0(3)#1-Cd(1)-N(2) 108.40(6) O(7)-Cd(1)-O(1)#2 176.26(5) 0(2)#2-Cd(2)-O(8)#2 102.91(5)
O(7)-Cd(1)-N(2) 99.86(5) N(1)-Cd(1)-O(1)#2 89.67(6) 0(2)-Cd(2)-O(8)#2 77.09(5)
N(1)-Cd(1)-N(2) 70.76(6) N(2)-Cd(1)-0(1)#2 78.99(5) 0(4)#1-Cd(2)-0(8) 87.87(6)
O3)#1-Cd(1)-0(2)#2 94.22(5) OQ2)#2-Cd(1)-0(1)#2 53.85(4) 0(4)#3-Cd(2)-0(8) 92.13(6)
0(7)- Cd(l) (2)#2 128.64(5) O(8)-Cd(1)-O(1)#2 127.66(4) 0(2)#2-Cd(2)-0(8) 77.09(5)
N(1)-Cd(1)-0(2)#2 85.32(5) 0(4)#1-Cd(2)-0(4)#3 180.00(13) 0(2)-Cd(2)-0(8) 102.91(5)
N(2)-Cd(1)-0(2)#2 127.23(5) 0(4)#1-Cd(2)-0(2)#2 85.29(6) O(8)#2-Cd(2)-0(8) 180.00(5)
0(3)#1-Cd(1)-O(8) 92.21(5) 0(4)#3-Cd(2)-0(2)#2 94.71(6) Cd(2)-0(2)-Cd(1)#2 100.17(5)
0(7)-Cd(1)-0(8) 54.72(4) 0(4)#1-Cd(2)-0(2) 94.71(6) Cd(2)-0(8)-Cd(1) 95.54(5)
N(1)-Cd(1)-0(8) 89.14(5) 0(4)#3-Cd(2)-0(2) 85.29(6)
Symmetry code: #1: —x+2, —y+1, —z; #2: —x+2, —y+2, —z; #3: x, y+1, z; #4: x, y—1, 2z
3 BEY2HNEEEKmMERC)
Table 3 Selected distances (nm) and angles (°) of complex 2
Cd(1)-0(8) 0.223 89(14) d(1)-N(2) 0.237 73(18) (8)-Na(1) 0.230 67(16)
Cd(1)-O(4)#1 0.227 01(15) 0(3)-Na(1)#1 0.240 79(17) Na(1)-O(6)#3 0.242 67(16)
0(5)-Cd(1)#2 0.228 05(15) 0(3)-Na(1) 0.252 68(18) Na(1)-O(6)#4 0.249 51(17)
Cd(1)-N(1) 0.233 41(16) 0(2)-Na(1) 0.260 23(16)
0O(8)-Cd(1)-O(4)#1 117.09(5) O(3)#1-Na(1)-0(3) 75.23(6) O(6)#4-Na(1)-C(1)#5 99.43(5)
0O(8)-Cd(1)-O(5)#2 104.44(5) 0(6)#5-Na(1)-0(3) 79.40(5) 0(3)-Na(1)-C(1)#5 66.96(5)
0(4)#1 -Cd( ) ( 2 85.10(6) 0(6)#4-Na(1)-0(3) 164.49(6) 0(2)-Na(1)-C(1)#5 106.71(5)
0(8)-C 136.98(5) 0(8)-Na(1)-0(2) 67.42(5) O(1)#5-Na(1)-C(1)#5 47.28(4)
0(4)#1 -Cd( ) (1) 104.86(5) O(3)#1-Na(1)-0(2) 111.70(6) O(8)-Na(1)-Na(1)#6 122.70(6)
O(5)#2-Cd(1)-N(1) 87.53(6) 0(6)#5-Na(1)-0(2) 98.73(5) O(3)#1-Na(1)-Na(1)#6 132.85(6)
0(8)-Cd(1)-N(2) 102.05(6) O(6)#4-Na(1)-0(2) 117.90(5) O(6)#5-Na(1)-Na(1)#6 43.41(4)
O(4)#1-Cd(1)-N(2) 85.33(5) 0(3)-Na(1)-0(2) 62.38(5) O(6)#4-Na(1)-Na(1)#6 41.94(4)
O(5)#2-Cd(1)-N(2) 153.36(5) O(8)-Na(1)-O(1)#5 138.55(5) 0(3)-Na(1)-Na(1)#6 122.75(5)
N(1)-Cd(1)-N(2) 71.05(6) O@3)#1-Na(1)-O(1)#5 76.99(5) 0(2)-Na(1)-Na(1)#6 115.11(5)
0O(8)-Na(1)-0(3)#1 80.44(6) O(6)#5-Na(1)-O(1)#5 58.33(5) O(1)#5-Na(1)- Na( J#6 58.45(3)
O(8)-Na(1)-O(6)#5 155.64(6) O(6)#4-Na(1)-O(1)#5 75.62(5) C(1)#5-Na(1)-Na(1)#6 59.49(4)
O(3)#1-Na(1)-O(6)#5 123.88(6) O(3)-Na(1)-O(1)#5 98.41(5) Na(1)#1-0(3)-Na(1) 104.77(6)
0(8)-Na(1)-O(6)#4 84.12(6) 0(2)-Na(1)-O(1)#5 153.84(5) Na(1)#3-0(6)-Na(1)#4 94.65(5)
O(3)#1-Na(1)-0(6)#4 116.37(6) O(8)-Na(1)-C(1)#5 174.12(6) Cd(1)-0(8)-Na(1) 111.35(6)
O(6)#5-Na(1)-0(6)#4 85.35(5) O(3)#1-Na(1)-C(1)#5 101.95(6)
0(8)-Na(1)-0(3) 108.85(6) O(6)#5-Na(1)-C(1)#5 22.24(5)

Symmetry code: #1: —x, —y+3, —z; #2: —x, —y+2, —z; #3: x, y—1, z; #4: —x—1, —y+2, —z; #5: x, y+1, z; #6: —x—1, —y+3, -z
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