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Synthesis, Crystal Structure and Optical Properties of Ni(I) Coordination Polymer
Constructed by 4,4'-Biphenyl Imidazole and Isophthalic Acid Ligands
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Abstract: A 2D complex [Ni(H,0)(MPA)(4,4'-bibp)], (1), based on mixed-ligands, bibp (bibp =4.,4'-bisimidazolyl-
biphenyl) and HoMPA (H,MPA=m-phthalic acid), has been synthesized by hydrothermal method and characterized
by elemental analysis, IR spectra, TGA, XRD, and the crystal structure was determined by single-crystal X-ray
diffraction. The complex crystallizes in the monoclinic system, space group Pc and features a 2D layered structure.

The solid UV-Vis properties of ligands and the complex 1 were studied at room temperature. CCDC: 940196.
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1.1 RFENEE

BCAK 4,47 B RBKIE (4,4 -bibp) S B SCHR &
JEUel ST E 7 H Perkin-Elmer 240C %06 & 70 #r %
22 214N 6% ] VECTOR-22 B FI-IR Y6 1% 4% (KBr
JE ) E 5 S AARZ5 4 H Bruker Smart APEX I CCD
B S IS S ; [ 58 SR AE Shimadzu UV-3600
DL R A bR N A, AE S HT (TGA) SR H
Perkin Elmer Pyris Il #4737 4% ; XRD %4l 7£ Philips
X-pert X-ray 75 F I G2 56
1.2 BEW1HER

1 0.028 8 g(0.1 mmol) 4,4’ -BK A BKIE [0.016 6 ¢
(0.1 mmol)[H] & — R 1 0.029 1 g(0.1 mmol) Ni(NO5),
«6H,0 T 9 mL N, N-—H 3 /! ik e (DMF) 7K i Wi
(VowrVe=2:1) 1, TEZ R PR URSW B 1 h
5 B HIEA 15 mL BV M A A5 4R

NZEH R 85 CCUREE T I 72 h, H AR 2 = i
A, FERARAGOYCR MK, 7% 519 R K
4,4"-bibp 11, ¥4 F= W I ZR K Ve 5, 76 SR T I
T, TCR DL CoHpNNiOs, T B AH (%) : C,59.18;
H,3.79;N,10.62; 5 M {4 (%).C ,59.21;H,3.76;N,
10.64, FZAYLLAMR I IR (KBr,em™): 1 580(m),
1 485(vs), 1 320(vs), 1 281(m), 1079(s) , 780(vs) .,
1.3 BIEEHHNE
PE R S K/ K 0.16 mmx0.14 mmx0.12 mm

H) 55 B T Bruker Smart APEX Il CCD %4 X 44k

s AT S A SR B A6 Mo Ka(A=0.071 073
nm) RSN FE 2932) K T, KA @-0 I J7 20
4, 1E 2.01°<6<25.00°7u F LI 4 6 565 1
T 568 0, Heh gl S7 AT 5 523 007 N (R,,=0.037 0),1>
20 (DI PV AT S 20 2 627 A, AnZs e i B 3
fiff I T A AR SR T A bR B A 1) A S B
HEAT T R/ BB IE ) ke B SR AR
PRSI & 3K, & B B R =0.073 2,wR,=
0.197 0,w=1/[c*(Fo?)+(0.158 OP)], Kot P=(F +2F})/
3;(Ap) =1 692 e-nm>,(Ap),,=—512 e-nm>, A
THA B H SHELXL-97 P 58 i, Be5 W) 1) f
B T3 1, EENERK AT 2,

CCDC 940196,
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Table 1 Crystal data and structure refinements of the title complex 1

Empirical formula CoosHoNuNiO5
Formula weight 527.17

Size / mm 0.16x0.14 x0.12
0 range for data collection / (°) 2.01 to 25.00
Crystal system Monoclinic
Space group Pe

a/ nm 1.011 38(11)
b/ nm 1.015 05(10)
¢/ nm 1.196 91(13)
B/ 98.300(4)

V /o’ 1.215 9(2)

Z 2

u/ mm™ 0.843

D./ (gem™) 1.440

F(000) 544
Reflections collected 6 565
Independent reflections (R;,) 3 007 (0.037 0)
Goodness of fit on F” 1.027

Rl7 WRz (1>2(T(1))
R, wR; (all data)
(A0) s (AD)uin / (€+nm™)

0.069 6, 0.186 4
0.0751,0.192 2
1692, -512
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Table 2 Selected bond lengths (nm) and angles (°) for the title complex 1

Ni(1)-0(3)#1 0.202 9(3) Ni(1)-0(5)
Ni(1)-N(4) 0.206 5(4) Ni(1)-N(1)#2

O(3)#1-Ni(1)-N(4) 89.39(17) 0(5)-Ni(1)-N(1)#2

0(3)#1-Ni(1)-0(5) 96.60(15) 0B3)#1-Ni(1)-0(2)

0.207 3(4) Ni(1)-0(2) 0211 2(3)
0.207 7(4) Ni(1)-0(1) 0213 3(3)
93.68(17) 03)#1-Ni(1)-0(1) 99.31(14)

161.18(15) N(4)-Ni(1)-0(1) 91.56(17)
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N(@4)-Ni(1)-0(5) 87.20(17) N(4)-Ni(1)-0(2) 92.90(17) 0(5)-Ni(1)-0(1) 164.03(14)
0(3)#1-Ni(1)-N(1)#2 92.12(16) 0(5)-Ni(1)-0(2) 102.17(15) N(1)#2-Ni(1)-0(1) 87.14(17)
N(@)-Ni(1)-N(1)#2 178.15(19) N(1)}#2-Ni(1)-0(2) 85.33(16) 0(2)-Ni(1)-0(1) 61.98(13)

Symmetry codes: #1: 14x, y, z; #2: —1+4x, —1+y, —l4z; #3: —14x, y, z.
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Thermal ellipsoids were drawn at the 30% level, and the
hydrogen atoms were omitted for clarity; Symmetry code: #1: 1+y,
z; #2: —l4x, =14y, x, =14z
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Fig.1  Coordination environment of the title complex

Symmetry code: #2: 1+x, 1+y, l+z; #4: —1+4x, —1+y, —1+2; #5: 2+

x, 24y, 24z
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Fig.2  One-dimensional zigzag chain of [Ni(4,4’-bibp)], in

the title complex

SRS A R = AR LS R (AR 4 TR

P ettt
“ A0 . > Y Y
LY I W WL
Moo St SR oo
T g o $—9. _2 e SN
;“ﬁﬁﬁ@mjﬁwné;
e’ A s =
[ *\/L;"A‘ - 1iyev A,f\ ©

A4 ] Py ]
et ¥ e Yy e Ni
PRSAIENSS SIS E AUEe s -5
it T SIS A S o 3 4]
° v&t;\t e i“\t‘:\z ‘Ni\lw#ztrtk‘ © [

Symmetry code: #1: 1+y, z; #2: —1+4x, =14y, x, —1+z; #3: —1+x, y,

z; #4: —l+x, =14y, =14z
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Fig.3 1D chain extends to 2D layered structure
by MPA* ligand
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Fig.4 Polycatenated 2D+2D—3D framework of the

title complex
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Fig.5 TGA pattern of complex 1
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Fig.6  Experiment and simulate PXRD spectra

of the title complex
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