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One-dimensional Copper(I) Coordination Polymer Alternating
Bridged by 1,6-Bis(1,2,4-triazole-1-yl)hexane and Acetate

LIU Yuan-Yuan'? DING Bin'? HUANG Yong-Quan' WANG Hong-Sheng' CHENG Peng™!
(‘Department of Chemistry, Nankai University, Tianjin 300071)

(College of Chemistry and Life Chemistry, Tianjin Normal University, Tainjin 300074)

Abstract: Using a new ligand 1,6-bis(1,2,4-triazole-1-yl)hexane (L), one-dimensional coordination polymer [Cuy(L)
(CH;CO,),], has been synthesized and characterized by elemental analysis, FTIR spectra and X-ray single crystal
structural analysis. The title complex crystallizes in triclinic system with space group Pl, @=0.722 5(7) nm, b=
0.808 0(8) nm, c¢=1.173 1(11) nm, @=72.294(11)°, B=88.049(11)°, y=66.294(11)°, V=0.5942(10) nm’, Z=1, R =
0.0370, wR,=0.098 3. The fundamental unit comprises two copper atoms (Cu(1), Cu(1A)), four py-bridged CH;CO,
and one ligand molecule. Cu(1) and Cu(1A) are both five-coordinated by four oxygen atoms from four u,-CH;CO,
and one nitrogen atom from bridging ligand, forming a distorted square-pyramidal coordination configuration. Cu(1)
and Cu(1A) are linked via four py-bridged CH;CO,™ anions to form a paddle-wheel structural unit, which further-
more self-assemble into 1D chain via bridging ligands. CCDC: 603429.
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JCZ M ] Perkin-Elmer 240 JT 2 43 #T AL
SE ., LLANEIE il BRUKER 28 7] 9 Bio-Rad FTS
135 BILT AMETEALAE 4000~400 em™ JI I NI E 76
B #H Yanaco MP-500 44 &AM %E .
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e A AR 4 A o 1,2- 2 (1H-1,2,4-=18) 2 ke 1Y
SCHRMTT % 2 IR A 8. B 1,2,4-—F M (4.49
2,65 mmol), IR T %%(7.89 g,32.5 mmol), VU T 3R
16 %£(0.75 g,2.4 mmol),NaOH(12.5 g,312.5 mmol)#
TIMAF] 30 mL A1 13 mL KR SE R, Bk
GNP 48 h, R B =, B R 2 KM
FIH & BE3 x 40 mL)AEHL, #A LS I, H
MgSO, TH, & i ZE AW N, H OB 25 & 153
2.1 g HEFHRM SR, 773 .20%, M 5L .252~255
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£ 15 mL WKW P A L EAR (2.0 mmol,
0.4320g ), 2R J5 I A ¥ A Cu(Ac),-2H,0(1.0 mmol,
0.1990 o)) H BE I 15 mL B W IR B FE 2 h,
i EEUIVE , KT R MR R E L 3 d, /D
R4 F AR 2R 23% (5 T Cu(Ac),+2H,0 it
). 2O CHgNGOCuyo TCR 73BT 45 RS2 50 (E
(FH5AE)%]:C 32.93 (32.70),H 4.78 (4.80),N 19.18
(19.07),
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PR /N A 0.20 mm x 0.16 mm x 0.10 mm &%
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SEATHEECE M 2 059 4N (R,,=0.022 7) , I>207 (1) 4 1T M1
DG & 1493 4, R SR T b bn H B0 1R T
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a=0.7225(7) nm,b=0.808 0(8) nm,c=1.173 1(11) nm,
a=72.294 (11)° ,8=88.049 (11)° ,y =66.294 (11)° ,V =
0.594 2(10) nm®, Z=1,M,=587.54 ,D,=1.642 g+cm™ u=
1.848 mm™, F(000)=302,R,=0.037 0,wR,=0.098 3 ,w=
1/[g2(F?) + (0.0353P? + 1.072 1P],P=(F? + 2F}/3,
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Symmetry codes: A: —x+1, —y, —z+1
(Cu: cyan; N: blue; O: red)
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Fig.1 Fundamental structural unit of the title complex,

H atoms are omitted for clarity
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Table 1 Selected bond lengths (nm) and bond angles (°)?
Cu(1)-0(1) 1.983(3) Cu(1)-0(3A) 1.979(3) Cu(1)-0(4) 1.974(3)
Cu(1)-0(2A) 1.973(3) Cu(1)-N(1) 2.168(3)
0(2)A-Cu(1)-0(4) 89.01(13) 0(34)-Cu(1)-N(1) 96.31(12) 0(4)-Cu(1)-N(1) 95.53(11)
0(4)-Cu(1)-0(34) 168.16(9) 0(2)A-Cu(1)-0(3A) 88.90(13) O(1)-Cu(1)-N(1) 94.29(12)
0(4)-Cu(1)-0(1) 90.35(12) 0(24)-Cu(1)-0(1 168.10(9)
0(24)-Cu(1)-N(1) 97.60(12) 0(34)-Cu(1)-0(1 89.30(13)

* Symmetry transformations used to generate equivalent atoms: A: —x+1, -y, —z+1.

Cu: cyan; N: blue; O: red
B2 bR A R S AR 25 A
Fig.2 Chain structure of the title complex
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Table 2 Coordination modes of triazole ligand and coligand in the Cu(ll) complexes with the ligands
1,2-bis(1,2,4-triazole-1-yl)ethane or 1,4-bis(1,2,4-triazole-1-yl)methylbenzene

Coordination mode Coordination environment of copper(ll) center

Complex
Triazole ligand Coligand Coordination number Coordination atoms
Four N atoms of four bte, two N
[Cu(bte),(dca),],™ Double bridging Teminal(dca) 6
atoms of two dca
Two N atoms of two bte, two N
[Cu(bte)(NCS),),™ Single bridging Teminal(NCS) 4 :
atoms of two dca
Two N atoms of two bte, Four N
[Cu(en),L](C104)*! Single bridging Bidendate chelating(en) 6 )
atoms of two chelating en
o ) Four N atoms of four btx, two N
{[Cu(btx) CH;CN),|(C10,4),(H,0),},"  Double bridging Termianl (aqua) 6
atoms of two aqua
Four N atoms of four btx, two N
[Cu(btx)(H,0),(NO5),],"® Double bridging Termianl (aqua) 6

atoms of two aqua

(bte=1,2-bis(1H-1,2,4-triazole-1-yl)ethane, btx=1,2-bis(1H-1,2,4-triazole-1-yl)phenylethane,en=ethylenediamine ,dca=sodium cyanamide)

x3 SEWERMER
Table 3 Non-classical Hydrogen bond lengths and bond angles

Donor-H--- Acceptor D-H / nm H---A/ nm H---A / nm D-H---A / (°)
C(3)-H(3A)---O2)# 0.97 2.51 3.472 8 171
C(6)-H(6A)---O(L)# 0.96 2.49 33927 157
C(9)-HOA)---02)# 0.97 2.53 3.443 4 156

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

3 WVE o BT T TR A W R A5 A

Fig.3 3D supramolecular architecture of the title

complex along the a axis
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