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Abstract: Based on o-carboxybenzaldehyde-1,3-diaminopropane bis-Schiff base (L.1) and o-carboxybenzaldehyde-
ethylenediamine bis-Schiff base (L2), two copper(ll) complexes, namely [Cu(L1)(CH;0H)] (1) and [Cu,(L),] - 2H,0 -
CH;OH (2), have been prepared by solvothermal synthesis method, where methyl phthalate ethylenediamine bis-
Schiff base (L) was formed by the addition reaction of ligand L2 with methanol. The crystal structure of ligand L2 and
complex 1, 2 was characterized by X-ray single crystal diffraction. The structural analysis indicates that 1.2 is o-
carboxybenzaldehyde ethylenediamine bis-Schiff base ligand, which belongs to monoclinic system, I2/a space group.
Complex 1 belongs to the orthorhombic system, Pbca space group, and Cu(ll) is coordinated with the bis-Schiff base
ligand L1 and a methanol molecule to form a penta-coordinated tetragonal [CuOs;N,] configuration. Complex 2
belongs to the triclinic system, P1 space group, and Cu(ll) is coordinated with two nitrogen atoms and three oxygen
atoms of the ligand L to form a penta-coordinated twisted triangular bipyramid [CuOs;N,] configuration, and the di-
nuclear copper structure is formed by bridging a carboxyl oxygen atom. Complexes 1, 2 both have a 3D structure

construed by highly stable hydrogen bonds. The structure characterization and properties of ligands L1, L2 and
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complexes 1, 2 were studied by IR, elemental analyses, UV, fluorescence and thermogravimetry. The results

indicate that bis-Schiff base L1, L2 and complexes 1, 2 have good fluorescence properties and thermal stability.

Moreover, complexes 1 and 2 showed strong fluorescence emission at 327 and 323 nm, respectively. CCDC:

1817370, L2; 1817376, 1; 1817317, 2.

Keywords: Schiff base; copper complex; crystal structure; fluorescence property; thermal stability
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Table 1 Crystallographic data for bis-Schiff base L2, copper complexes 1 and 2

12 1 2
Empirical formula CisH N0, CyHCuN,Os C4H5CuoN,O s
Formula weight 324.33 431.92 967.97
Crystal size / mm 0.35x0.22x0.18 0.35%0.21x0.11 0.37x0.24x0.20
Crystal system Monoclinic Orthorhombic Triclinic
Space group R/a Pbea Pl
a/nm 1.368 99(8) 1.021 87(15) 1.258 01(13)
b/ nm 0.702 49(5) 1.351 74(10) 1.263 46(17)
¢/ nm 1.602 03(10) 2.665 6(7) 1.641 49(12)
al (%) 94.794(8)
B1(°) 101.264(5) 97.180(7)
y 1 (°) 118.175(12)
V / nm? 1.510 99(16) 3.682 0(12) 2.251 3(5)
F(000) 680 1784 932
A 4 8 2
D./ (g-em™) 1.426 1.558 1.327
w/ mm” 0.102 1.222 1.005
0 range / (°) 4.0~27.1 3.4~25.0 24~274
Reflection, independent reflection 4292, 1 348 20 426, 3 233 14 526, 7 856
Observed reflection [/>207(1)] 942 2 764 4 642
R 0.041 0.030 0.081
Ry [I>20(])] 0.060 0.076 0.110
wR; (all data) 0.178 0.137 0.295
GOF 1.10 0.93 1.06
(A9 s (AP)yin / (€+nm™) 500, -570 640, -450 940, -880
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Table 2 Selected bond lengths (nm) and angles (°) for bis-Schiff base 1.2, copper complexes 1 and 2

L2
01-C1 0.122 13) C3-C4 0.137 4(4) c2-Cl 0.146 8(4)
02-C1 0.134 4(3) C5-C4 0.139 5(4) €2-C3 0.138 9(4)
02-C8 0.151 9(3) €6-C5 0.138 5(4) C7-C8 0.150 6(4)
N1-C8 0.140 0(4) C7-C2 0.137 8(4) €9-C9A 0.151 9(6)
N1-C9 0.146 1(4) C7-C6 0.138 8(4)

01-C1-02 121.8(3) €3-C2-C1 129.9(3) €6-C5-C4 121.13)

01-C1-C2 129.1(3) €3-C4-C5 121.2(3) C7-C2-C1 108.4(3)

02-C1-C2 109.1(2) €4-C3-C2 117.4(3) C7-C8-02 101.5(2)

N1-C8-02 1132(2) €5-C6-C7 117.5(3) €1-02-C8 110.9(2)

N1-C8-C7 114.3(2) €6-C7-C8 128.9(3) €2-C7-C6 121.003)

N1-C9-COA 114.4(3) C8-N1-C9 118.5(3) €7-C2-C3 121.7(3)

€2-C7-C8 110.1(2)

1
Cul-04 0.194 9(4) Cul-05 0.229 7(5) C7-Cl 0.149 7(9)
Cul-02 0.192 6(4) c6-Cl 0.142 0(8) N1-C19 0.149 7(8)
Cul-N1 0.197 1(5) 01-C7 0.123 2(7) N1-C8 0.126 9(8)
Cul-N2 0.200 2(5) N2-C17 0.147 6(8) N2-C16 0.124 5(8)

04-Cul-N1 173.2(2) 02-Cul-N1 90.81(18) N1-Cul-N2 83.5(2)

04-Cul-N2 91.57(19) 02-Cul-N2 168.1(2) N1-Cul-05 96.5(2)

04-Cul-05 88.63(18) 02-Cul-05 96.37(18) N2-Cul-05 94.7(2)

02-Cul-04 93.10(18)

2
Cul-01 0.197 4(6) Cul-N1 0.199 6(8) Cul-N2 0.200 3(7)
Cul-03 0.194 0(7) Cul-O1A 0.222 6(6) 01-CulA 0.222 6(6)
Cu2-07 0.195 1(7) Cu2-07B 0.226 4(6) Cu2-N3 0.203 5(7)
Cu2-N4 0.200 8(7) Cu2-09 0.197 1(6) 07-Cu2B 0.226 4(6)

07-Cu2-078B 79.2(3) N3-Cu2-07B 110.4(3) 09-Cu2-N3 158.7(3)

07-Cu2-N3 92.4(3) N4-Cu2-07B 94.4(3) 09-Cu2-N4 93.5(3)

07-Cu2-N4 172.3(3) N4-Cu2-N3 85.8(3) Cu2-07-Cu2B 100.8(3)

07-Cu2-09 91.0(3) 09-Cu2-07B 91.003) 01-Cul-01A 78.1(2)

01-Cul-N1 94.0(3) 01-Cul-N2 173.5(3) N1-Cul-O1A 111.7(3)

N1-Cul-N2 85.03) 03-Cul-01A 90.5(3) 03-Cul-01 89.8(3)

03-Cul-N1 157.8(3) 03-Cul-N2 93.5(3) N2-Cul-O1A 96.4(3)

Cul-01-CulA 102.0(2)

Symmetry codes: A: —x+1/2, —y+1/2, —z+1/2 for 1.2; A: —x+2, —y+1, —z; B: —x+2, —y+2, —z+1 for 2
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Fig.1 (a) Molecular structure ellipsoid of L2; (b) Structure of L
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Fig.2 Crystal structure of complex 1: (a) Molecular structure ellipsoid; (b) 3D packing diagram along a axis
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Fig.3  Crystal structure of complex 2: (a) molecular structure ellipsoid; (b) 3D packing diagram along b axis
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Fig.4 IR spectra of bis-Schiff bases and their copper complexes
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Fig.5 UV-Vis spectra of bis-Schiff bases and their

copper complexes
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Fig.6  Fluorescence emission spectra of bis-Schiff
bases and their copper complexes
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Fig.7 Thermogravimetric curves of bis-Schiff bases and their copper complexes
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