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Synthesis, Structure and Properties of a 2-( p-Bromophenyl)-Imidazole
Dicarboxylate-Based Ni(I) Coordination Polymer
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Abstract: By the reaction of 2-(p-bromophenyl)-1H-imidazole-4,5-dicarboxylic acid ( p-BrPhH;IDC) with Ni(Il) ion,
one coordination polymer, namely, [Ni( p-BrPhH,IDC),]-2H,0}, (1) has been synthesized under solvothermal
condition. Its molecular structure has been characterized by single-crystal X-ray diffraction, elemental analysis
and IR spectrum. The results reveal that it is a two-dimensional polymer, and the ligand p-BrPhH;IDC shows
strong coordination ability. Furthermore, the existence of intermolecular hydrogen bonds and 7 --- 7 stacking
interactions between the aromatic groups supplies the additional stabilization for the solid-state supramolecular
structure of polymer 1. The thermal properties of 1 and its magnetic behaviors have been studied in the

temperature range of 2.0~300 K. Magnetic measurement shows that the antiferromagnetic coupling between the

Ni(Il) ions in complex 1 can be observed. CCDC: 913845.
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itk 2% SOk 2 4 T A HLECAAR p-BrPhHLIDCH,

1A . JCR ST I & [ FLASH 1112 JTHR 4
B, 2LAMGTETE 400~4 000 em™ ¥ FI A H] KBr &
F 7E 5 [ Nicolet NEXUS 470-FTIR 41 4h Y6 i I
M SR R Bruker Smart 1000 CCD A7 #14%
e A M 7 75 [ i 3t STA 409PC #A4r B I
W, S50 25 1 S 2 AU THIRE A 10 °C-min™!,
H AL p-BrPhHAIDC /Y AR AL 45 14 Fil i+ 19 [ 4K
FEFE (NBO) HLfa 404 i GAUSSIAN 03 # R f4k
PTA W THEAE B3LYP/6-311++G(d, p) it 7K F I
#AT SR H SQUID Quantum Design, MPMS-5 Y
#AHAE 1 000 G W358 T | 7B MR JE 2.0~300 K
T, D R 22 SR Sl A B8ORE AR . i A I 4
P 2% Pascl H EGIHAT R RERE IEM
1.2 BAEREYW1HER

1] Ni(NOs),-6H,0(0.014 6 g,0.05 mmol) p-BrPh
HiIDC(0.015 6 g,0.05 mmol)fJ¥R-& ¥ H il A 3 mL
LBER 4 mL 7K, BEFE 15 min J5 H = £ #%(0.028
mL,0.2 mmol) 4 15 W pH | 8.0, 4k L4+ 3 min,
Z I W TR GV W BHTE 25 mL 1 2R U R £ 0 R
Zh ROV AR N, FHEE 160 C, TEILTE
FETEIR 3 d SR AR/ 10 CRYEEEFRIR 4
IR B RS RO A B AR R R pH R
6.0, A ek PR A A A i, b g SRS T ZE R K
VR R IR E T P T PR .56%, Anal.
Calcd. for Cp,HBrN,ONi L 50 {6 (%):C,36.74;H,
2.40;N,7.59; it % 18 (%).C,36.93;H,2.24;N,7.83,
IR(cm™,KBr):3 404(s),3 116(w),1 803(w),1 540(w),
1 488(m),1 286(w),1 118(s),1 072(s),1 061 (m),832
(s),781(m), 746(s) ,682(w),618(m), 564(m).
1.3 EEY 1 &R

PEHUK /N A 0.20 mmx0.18 mmx0.14 mm Y 5
i, T 293(2) K F7E Bruker Smart 1000 CCD 7i7 4 4%
b A SRAL R AT Mo Ka H14:(1=0.071 073
nm), Pk o-0 3 75 AE 2.24° <0 <28.35°9 [ K
B AT AR L AT S R R B UEA T T 2 R A
1E Lp BIE SR G5 K B4 A5 % 4 3R U5
AR AR S A ] e MRS RO AT T A B N
BAEIE . FTA TR SHELXL-97 8% 56 iy,
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Fig.1  Optimized geometry and NBO charge distributions
of the free ligand p-BrPhH;IDC
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Table 1 Selected bond distances (nm) and bond angles (°)

Ni(1)-N(1) 0.208 3(3) Ni(1)-0(1)
0(4)-Ni(1)-0(4)a 180 0(4)-Ni(1)-N(1)
N(1)-Ni(1)-N(1)a 180.00(12) 0(4)-Ni(1)-0(1)
N(1)-Ni(1)-0(1) 80.53(11) N(1)a-Ni(1)-0(1)

0.208 4(3) Ni(1)-0(4) 0.2056(2)
84.60(12) 0()a-Ni(1)-N(1) 95.40(12)
96.72(10) 0(4)a-Ni(1)-0(1) 83.28(10)
99.47(11)

Symmetry code: a: —x+1, —y+2, —z.
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Scheme 1 Coordination mode of the p-BrPhH;IDC ligand
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Fig.2 2D grid structure of polymer 1
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