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Hydrothermal Synthesis, Crystal Structure and Luminescence Property
of 1D Chain Coordination Polymer [Cd,(2-naph),(H,0).].
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Abstract: The title complex, [Cd,(2-naph),(H,0),], (1), a new cadmium complex based on 2-naphthoxyacetate (2-
naph) ligand, has been hydrothermally synthesized and characterized by elemental analysis, IR, TGA and single
crystal X-ray diffraction. Complex 1 presents a one-dimensional chain structure along a axis. It has two independent
Cd(I) centers with the similar coordination environment. Each Cd(Il) atom is in a distorted octahedral pyramid
coordination geometry, coordinated by one aqua and five O atoms from three 2-naph ligands. Molecules of complex 1
are linked by O—=H--- O hydrogen bonds to yield a two-dimensional layer structure. The TGA and Luminescence
property in solid state of complex 1 have been further studied and discussed in this paper. CCDC: 701138.
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Table 1 Crystallographic data and processing parameter for 1

Empirical formula CygHuCdy0 VA 2

Formula weight 1065.60 D,/ (gcm™) 1.706

Crystal color and habit Colorless, block ©/ mm™ 1.098

Temperature / K 296(2) F(000) 1072

Crystal system Triclinic 0 range for data collection / (°) 1.69~27.65

Space group Pl Reflections collected 32385

a/ nm 0.626 72(5) Reflections unique (R;,) 9 577 (0.030 4)

b/ nm 1.555 66(14) Refinement method Full-matrix least-squares on F?
¢/ nm 2.144 04(19) Data / restraints / parameters 9577/6/589

a/ (%) 85.020(5) Goodness-of-fit on F? 1.036

B1(° 84.872(5) Final R indices [I>20(])] R=0.028 8, wR,=0.066 4
y 1 (°) 89.401(5) R indices (all data) R=0.042 7, wR»=0.071 4
V/ nm? 2.074 1(3) Largest diff. peak and hole / (e-nm™) 873 and 564
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Table 2 Selected bond lengths (nm) and bond angles (°) for complex 1

Cd(1)-0(12) 0.219 36(16) Cd(1)-0(3) 0.229 12(16) Cd(2)-0(6) 0.227 20(15)

Cd(1)-0(1W) 0.222 53(19) Cd(1)-0(1) 0.253 84(15) €d(2)-0(3) 0.229 47(15)

Cd(1)-0(2)A 0.225 10(17) Cd(2)-09) 0.217 92(17) Cd(2)-0(5)A 0.229 88(16)

Cd(1)-0(6)A 0.227 00(15) Cd(2)-0(2W) 0.223 65(17) Cd(2)-0(4) 0.257 73(15)
0(12)-Cd(1)-0(1W) 165.45(8) 0(12)-Cd(1)-0(1) 76.69(6) 0(6)-Cd(2)-0(3) 109.26(6)
0(12)-Cd(1)-0(2)A 92.78(7) 0(1W)-Cd(1)-0(1) 89.56(7) 0(9)-Cd(2)-0(5)A 82.71(7)
O(1W)-Cd(1)-0(2)A 84.95(9) 0(2)A-Cd(1)-0(1) 100.38(6) 0(2W)-Cd(2)-0(5)A 81.63(6)
0(12)-Cd(1)-0(6)A 110.65(6) 0(6)A-Cd(1)-0(1) 170.72(5) 0(6)-Cd(2)-0(5)A 160.32(6)
O(1W)-Cd(1)-0(6)A 83.53(7) 0(3)-Cd(1)-0(1) 66.86(5) 0(3)-Cd(2)-0(5)A 86.15(6)
0(2)A-Cd(1)-0(6)A 85.22(6) 0(9)-Cd(2)-0(2W) 160.36(7) 0(9)-Cd(2)-0(4) 86.38(6)
0(12)-Cd(1)-0(3) 81.33(6) 0(9)-Cd(2)-0(6) 109.20(7) 0(2W)-Cd(2)-0(4) 84.54(6)
O(1W)-Cd(1)-0(3) 97.78(8) 0(2W)-Cd(2)-0(6) 83.06(6) 0(6)-Cd(2)-0(4) 66.87(5)
0(2)A-Cd(1)-0(3) 166.82(6) 0(9)-Cd(2)-0(3) 88.19(6) 0(3)-Cd(2)-0(4) 171.73(6)
0(6)A-Cd(1)-0(3) 107.87(6) 0(2W)-Cd(2)-0(3) 102.48(6) 0(5)A-Cd(2)-0(4) 99.33(5)

Symmetry code: A: x—1, y, 2.

Symmetry code: A: x—1, v, z
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Fig.1 Molecular structure of the complex 1
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Fig.2 View of one-dimensional chain along @ axis in 1
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Table 3 Hydrogen-bonding parameters for complex 1

D-H---A d(D-H) / nm d(H--A) / nm d(D--A) / nm Z(DHA) / (%)
O(IW)-H(IWA)---0(8)C 0.081 9 0.185 6 0.267 1 173(4)
O(1W)-H(1WB)---0(8)A 0.080 4 0.202 0.280 2 165(4)
0(2W)-HQ2WA)---0(11)B 0.082 8 0.197 5 0277 4 162(3)
0(2W)-HQ2WB)---0(11)D 0.082 7 0.189 0 0.271 6 176(3)

Symmetry codes: A: x—1, y, z3 B: x+1, v, z; C: =x+1, —=y+2, —z; D: —x+1, —y+1, —.
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Fig.3  Supramolecular structure of the complex 1
TESR I ar-ar AHEAE T XA 482 T2 002 fHL
oV R IE N = 4454
23 WM

il T 2-RASMACARME S W) 1 R A5
JECTEME 4 Fios , S50 BN 2-ZH LRI IATE
360 nm (BRUEK K 256 nm), BLA P 1 7E 433 nm
(B &V K 339 nm) HIUESGR BRFAESOL, BT
CA> B 71 d'° K BUE LU AE , SCRT BOAAE S T A4 A
I (ar-ar B 6 B O WL 1 5P B LR
JE T 5 LAY 33X AT REJ2: i T FC A B vh ot 8 1 O TG

140 000 360 nm
120 000 4

2-naphthexyacetic acid

100 000 4
80 000

60 000

Emtssion intensity / a.u.

40 0004

20 0004

0

300 350 400 450 500 550 600
Wavelength / nm
4 aW 1M 22 E CTRICRTE = R T i i
PN
Fig.4 Fluorescent emission spectra of complex 1 and 2-
naphthoxyacetatic acid ligand in solid state at

room temperature
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