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Synthesis and Crystal Structures of Two 1D Chain-like Copper(I) Complexes

XIA Jun ZHANG Ming ZHAO Bin* CHENG Peng
(Department of Chemistry, Nankai University, Tianjin 300071)

Abstract: Two 1D chain-like copper(ll) complexes were obtained by using N,N’-Bis(2-pyridyl)pyridine-2,6-dicar-
boxamide (H,L) and picolinic acid. X-ray crystal structure analysis was carried out to determine the crystal struc-
tures. The crystal of the complex 1, {CusL,(C,H,0,) - 10H,0},, belongs to triclinic system, with space group Pl, a=
0.706(1) nm, b=1.113(8) nm, ¢=1.288(7) nm, a=110.810(5)°, =90.422(6)°, y=101.183(6)°, ¥=0.9262(2) nm’, Z=
1; The crystal of the complex 2, {Cu(pic),-2H,0},, (Hpic=picolinic acid) belongs to triclinic system with space
eroup P1, a=0.513(6) nm, 5=0.765(0) nm, ¢=0.924(6) nm, a=74.839(4)°, B=84.386(5)°, y=71.401(5)°, V=0.332 3(0)
nm’, Z=1. 1 exhibits a 3D structure by hydrogen bonds formed among uncoordinated water molecules; whereas the

complex 2 forms a 1D chain-like structure constructed by weak coordination bonds. CCDC: 603470, 1; 608265, 2.
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1.3.1 B AY{Cusly(CH,0,),- 10H,0 (DA A

] 20 mL 7K #4248 19 3R U 2 0 IR
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SRR PIR , $5 S 328 L 3 A B AR AT S A R AR B T 4
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3.61(3.55),N 8.74(8.70).
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ST EE RN (%, 55 N i) . C 41.80(41.89),
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Table 1 Crystallographic data for complex 1 and 2
Complex 1 2
Empirical formula CosHiCusNgOy C,H,CuN,O¢
Crystal size / mm 0.14 x 0.14 x 0.12 0.25 x 0.20 x 0.20
Formula weight 969.23 343.78
Crystal system Triclinic Triclinic
Space group P1 P1
a/ nm 0.706 1(3) 0.513 65(15)
b/ nm 1.113 8(4) 0.765 0(2)
¢/ nm 1.288 7(5) 0.924 6(3)
V / nm? 0.926 2(6) 0.332 31(17)
A 1 1
Calculated density / (Mg+m™) 1.730 1.718
@/ mm™ 1.798 1.673
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223k 1
F(000) 495 175
Reflections collected / unique 5392/3755 1387/1 164
Number of parameters 259 103
R, wR 0.063 9, 0.162 2 0.036 5, 0.097 9
Goodness-of-fit on F 1.046
APy DPin | (€ nm) 950, -1 317 595, -655
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Fig.1 Molecular structure of complex 1
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Fig.2 1D chain-like structure of complex 1
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1
Cu(1)-0(3)#1 0.193 2(4) Cu(1)-03) 0.193 2(4) Cu(1)-N3)#1 0.201 0(6)
Cu(1)-N@3) 0.201 0(6) Cu(2)-0(5) 0.190 0(5) Cu(2)-N(1) 0.190 2(5)
Cu(2)-0(2) 0.202 0(5) Cu(2)-N(2) 0.207 6(5)
0(3)#1-Cu(1)-0(3) 180.0 0(3)#1-Cu(1)-N(3)#1 87.02) 0(3)-Cu(1)-N(3)#1 93.02)
0(3)#1- Cu( ) (3) 93.02) 0(3)-Cu(l ) ( ) 87.02) N(3)#1-Cu(1)-N(3) 180.0(4)
0(5)-C 170.7(2) 0(5)-Cu(2 92.4(2) N(1)-Cu(2)-0(2) 80.3(2)
0(5)-C ( ) ( ) 106.8(2) N(1)-Cu(2 ) ( ) 79.8(2) 0(2)-Cu(2)-N(2) 159.1(2)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+2, —z+1.
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Fig.3 1D chain-like structure consisted of hexamer

water clusters
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Fig.4 3D structure of complex 1 connected by hydrogen
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Table 3 Selected bond lengths (nm) and angles (°) for complex 2
Cu(1)-0(1) 0.194 5(2) Cu(1)-0(1)#1 0.194 5(2) Cu(1)-N(1) 0.196 5(2)
Cu(1)-N(1)#1 0.196 5(2)
0(1)-Cu(1)-O(1)#1 180.00 0(1)-Cu(1)-N(1)#1 96.34(9) O(1)#1-Cu(1)-N(1)#1 83.66(9)
0(1)-Cu(1)-N(1) 83.66(9) O(1)#1-Cu(1)-N(1) 96.34(9) N(1)#1-Cu(1)-N(1) 180.00(13)

Symmetry transformations used to generate equivalent atoms: #1: —x, —y+1, —z.
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Fig.6

1D chain-like structure of complex 2 connected by

weak coordination bonds
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