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Synthesis and Crystal Structure of the N---Cu Interaction
One-dimensional Chain Complex Cu(CsHyN,O,),

LIANG Fang-Zhen™ MA Jian-Ping LI Qiu-Yan ZHAO Jian-Xia
(College of Chemistry, Chemical Engineering and Materials Science, Shandong Normal University, Jian 250014)

Abstract: The title complex Cu(L), (HL=0-vanillin hydrazone) was synthesized by the reaction of Cu(CH;COO),-
H,O with o-vanillin hydrazone in the ethanol. It was characterized by elemental analysis, IR and X-ray single
crystal structure analysis. The crystal of the title complex [Cu (CsHsN,0,),] belongs to triclinic, space group P1 with
a=0.457 57(8) nm, 6=1.333 2(2) nm, ¢=1.386 0(3) nm, a=108.955(2)°, 8=90.868(2)°, y=95.859(2)°, V=0.794 4(2)
nm®, Z7=2, D.=1.647 Mg -m~, u=1.406 mm~, F(000)=406, and final R,;=0.035 1, wR,=0.096 3. The complex
comprises a four-coordinated copper(ll) center, with an N,O, planar coordination environment. The molecules are

packed in one-dimensional chain polymer though the N:--Cu interaction from adjacent molecules, respectively.

CCDC: 634854.
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Table 1 Crystal structure parameters of the title complex

Formula CiHisCuN,Oy Absorption coefficient / mm™ 1.406

Formula weight 393.88 F(000) 406

Crystal system Triclinic Crystal size / mm 0.43 x 0.15 x 0.10

Space group Pl 0 range for data collection / (°) 1.56 to 25.03

a/ nm 0.457 57(8) Limiting indices SshsS5-12<k=<15-16<l<15
b/ nm 1.333 2(2) Reflections collected / unique 335872771 (R,=0.015 8)
¢/ nm 1.386 0(3) Completeness to #=25.03° / % 98.2

al(°) 108.95(1) Data / restraints / parameters 2771/0 /231

B/ 90.86(1) Goodness-of-fit on F 1.033

y/(°) 95.85(1) Final R indices [[>20(])] R=0.0351, wR,=0.0963

V / nm? 0.794 4(2) R indices (all data) R,=0.039 8, wR,=0.099 5

A 2 Largest diff. peak and hole / (e-nm™) 447 and -325

Calculated density / (g+cm™) 1.647
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Table 2 Selected bond lengths (nm) and angles (°) of the title complex

Cu(1)-0@)#1 0.189 67(17) Cu(1)-0(4)

Cu(1)-N(1) 0.200 7(2) N(1)-C(1)
O(@)#1-Cu(1)-0(4) 180.000(1) O(@)#1-Cu(1)-N(1)#1
O(@)#1-Cu(1)-N(1) 88.40(8) 0(4)-Cu(1)-N(1)
C(1)-N(1)-N(2) 116.9(2) C(1)-N(1)-Cu(1)
C(7)-0()-Cu(1) 128.65(16)

0.189 67(17) Cu(1)-N(1)#1 0.200 7(2)
0.127 903) N(1)-N(2) 0.140 8(3)
91.60(8) 0(4)-Cu(1)-N(1)#1 88.40(8)
91.60(8) N(1)#1-Cu(1)-N(1) 180.00(10)
124.36(18) N(2)-N(1)-Cu(1) 118.59(17)

Symmetry transformations used to generate equivalent atoms: #1: —x+2, —y+1, —z+1; #2: —x+1, —y, —z+1.

VO FC A2 45 48 I TC 5 0010 1) Cu-N 4 0.200 1 nm
0.200 8 nm & Cu-O # K 0.188 1 nm.0.188 6 nm TR
FHIE A KRR 0(4)-Cu(1)-N(1) 91.60(8)° .0 (4)-
Cu(1)-N(1A) 88.40(8)°,0(4)-Cu(1)-O(4A) 180.00(1)°F
N(1)-Cu(1)-N(1A) 180.00(10)°,

Bl BCA YIS T 454
Fig.1  Molecular structure of the complex
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Fig.2 Unit cell of the complex down ¢ axis
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Table 3 Hydrogen bonds bond lengths and angles of the title complex

D-H--A d(D-H) / nm d(H---A) / nm d(D-+A) / nm £(DHA) / (%)
N(2)-H(2B)---0(2)#3 0.094 0.234 0.3106(3) 138.1
N()-H(2A)--- O(@4)#1 0.090 0.208 0.2741(3) 129.7
N(3)-H(3B)---0(3)#2 0.088 0210 0.2783(3) 134.4

Symmetry transformations used to generate equivalent atoms: #1: —x+2, —y+1, —z+1; #2: —x+1, -y, —z+1; #3: a+1, y+1, 2.
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Fig.3 Molecular one-dimensional chain structure of
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the complex
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