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Synthesis, Crystal Structure and Properties of 2D Cobalt-Vanadium
Coordination Polymer [Co(PyHbim),V,0q],

YANG Hao* SUN Ru-Zhong BAO Xiao-Yu XING Wen-Ru FENG Yu-Quan
(Department of Chemisiry, Nanyang Normal University, Nanyang, Henan 473061)

Abstract: A novel 2D Cobalt-Vanadium coordination polymer of [Co(PyHbim),V,04], (PyHbim=2(2-pyridyl)
benzimidazole)was synthesized under the hydrothermal condition. The structure was characterized by elemental
analysis, IR and X-ray single crystal diffraction. The crystal structure of the complex belongs to monoclinic system,
space group P2/c. Thermal stability, photoluminescence property and magnetic susceptibility of the complex have
been investigated. The results show that the title complex has high thermal stability, good photoluminescence

property and antiferromagnetic exchange interaction between the Co(Il) ions. CCDC: 739707.
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2-(2-MHk BE F5) 28 I WK 18 (PyHbim) FH 55 56 %8 44 3C
TR RO 1, AR 2 Sy o e i, S8 K =
RZRIRIK , LL5METEAE Nicolet 5700 FTIR £L5ME 1
{(KBr H J")(Thermo electron Corporation) Il & , 7G
2 43 M1 Perkin-Elmer240C %4 JC & 73 #7 4L (Perkin-
Elmer Corporation) & , %04 7€ Bruker Smart
Apex- I1 2 CCD AT 54 (Bruker Corporation) -
W AT £ F MPMS-XL-7 % 1D &1 (Quantum
Design) I 2& | #5317 2048 7 Perkin-Elmer-7 %4 #4
3B I E
1.2 [Co(I(PyHbim),V,Oq, BI & B

4 0.117 8 g (0.6 mmol) 2-(2-M BE L ) K I bR e
(PyHbim),0.071 4 ¢ (0.3 mmol)CoCl,-6H,0,0.0702 ¢
(0.6 mmol) NH,VO, Fl 10 g(555 mmol) H,0, # il
AE] 20 mL NS5 UG S M A 8540 B 42y T
Farh 165 CH RN 7 d, 85 HARME R =R, 5
K BT A5 BV AR GRS 37%, JTTR W
% CyHgCoNOGV, T+ 8l (%).C 44.52,H 2.80,N

12.99; SEM{E (%) : C 44.35,H 2.78 N 12.96, BL&Y
oG JE M A AR AN S A R R WD B S 42
AL (Co(1),BVS=2.34), Bl +5 M H AL (V(1),
BVS=5.01;V(2),BVS=5.18) . IR(KBr,cm™):3 416(broad),
3062(w),1649(s),1 537 (w), 1 446(m), 1 320(w), 1 154
(w),923(s),851(m), 742(m) , 628(s) ,
1.3 [Co(PyHbim),V,0,], #I & & &5 #3ll £

PEEUAR /N 0.31 mmx0.25 mmx0.19 mm A9 5
#t , H Bruker Smart Apex- Il ) CCD 5 AT 54, 78
206(2) K T 2R HI A 88 B (o 38 B 4k 1Y Mo Ko 51 2k
(A=0.071 073 nm), Lk w-20 i 7520 7E 1.87° <<
25.00°36 Bl 9 LI AR 13 467 AT, ok 37 A
SR 4628 1N (R,=0.01691), 2EPEHEL Lp KIEA
LIRS I, Al R S5 48 SR B3k A | L rp i
SrAE &R T AL bR 2218 Fourier & I . &3P AE
SR T A bR B A 1) S 1 AR S B 4 B /N R
FBIE, AR T hES I AS ] A
1 SHELXTLSW AR S5 44 43 B 801 A 58 1, 3528 ik
SRR TR 1,

CCDC 739707,
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Table 1 Crystallographic data for complex

D./ (g cm™)

Absorption coefficient / mm™

Crystal size / mm

6 range / (°)

Reflections collected / unique (R;,)
Completeness to 6= 25.00° / %
Data / restraints / parameters
Goodness-of-fit on F*

R indices (all data)

Final R indices (I>20(]))

Empirical formula CoiHsCoNgOgV
Formula weight 647.25
Temperature / K 296(2) F(000)
A/ nm 0.071 073
Crystal system Monoclinic
Space group P2//c

a/ nm 1.492 9(9)

b/ nm 1.619 9(9)

¢/ nm 1.109 8(7)
B1(° 101.212(11)

V / nm’ 2.633(3)

A 4

Largest diff. peak and hole / (e-nm™)

1.633

1.369

1300

0.31x0.25%0.19
1.87~25.00

13 467 / 4 628 (0.016 9)
99.6

4628 /3 /352

0.983

R=0.103 0, wR,=0.145 3
R=0.064 4, wR,=0.135 2
597 and -996
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BLEP IR 35,3416 em™ B3 14 5 W 00 |
J& N-H 8 0 R IR0 3 062 em™ & 05 ¥ C-H 4 1 ff
PR3N, 1649 1537 1446 cm™ Sz Mk BE I FDK 4 BR-
C=C-M 5224250 ;1320 J 1154 em™ J&EPKIEIR C-N
B AE IR 30 ;923 1 851 em™ 42 V=0 Ui A A9 RRAIE
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FH [V,06] %87 Fl {Co(PyHbim),) 38 2 %0 i 5 5 1
B, Co(RF5 2 4> PyHbim 19 4 4> N J&FF1 2 4
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Table 2 Selected bond lengths (nm) and angles (°) for complex

Co(1)-0(6) 2.114(4) V(1)-0(5) 1.644(4) V(2)-0(4)" 1.789(4)
Co(1)-N(1) 2.142(5) V(1)-0(6) 1.659(4) V(2)-0(3) 1.793(4)
Co(1)-N(5) 2.189(5) V(1)-03) 1.799(4) N(1)-C(7) 1.363(7)
Co(1)-N(2) 2.203(6) V(1)-0(4) 1.808(4) N(3)-C(7) 1.353(8)
Co(1)-N(4) 2.105(5) V(2)-0(1) 1.610(4) N(4)-C(19) 1.346(7)
Co(1)-0(2) 2.105(4) V(2)-0(2) 1.671(4) N(6)-C(19) 1.370(7)
N(4)-Co(1)-0(2) 166.25(17) N(1)-Co(1)-N(5) 93.6(2) 0(6)-V(1)-0(3) 107.04(17)
N(4)-Co(1)-0(6) 92.41(16) N(4)-Co(1)-N(2) 99.54(19) 0(5)-V(1)-0(4) 109.1(2)
0(2)-Co(1)-0(6) 86.94(14) 0(2)-Co(1)-N(2) 94.19(17) 0(6)-V(1)-0(4) 112.05(19)
N(4)-Co(1)-N(1) 95.44(18) 0(6)-Co(1)-N(2) 89.9(2) 0(3)-V(1)-0(4) 111.41(19)
0(2)-Co(1)-N(1) 88.23(16) N(1)-Co(1)-N(2) 77.1Q2) 0(1)-V(2)-0(3) 110.2(2)
0(6)-Co(1)-N(1) 165.74(19) N(5)-Co(1)-N(2) 169.9(2) 0(2)-V(2)-0(3) 108.82(17)
0(2)-Co(1)-N(5) 89.23(18) 0(5)-V(1)-0(6) 107.1(2) 0(6)-Co(1)-N(5) 99.79(17)
0(5)-V(1)-0(3) 110.1(2)
Symmetry transformation used to generate equivalent atoms: * x, —y—1/2, z—1/2.
®3 EAYNSE
Table 3 Hydrogen bond of the title compound
D-H---A d(D-H) / nm d(H---A) / nm d(D---A) / nm Z/DHA / (%)
N3-H3---01" 0.086 0 0.216 2 0.2859 137.87
N3-H3---02" 0.086 0 0253 1 03329 154.65
N6-H6---05% 0.086 0 0.195 6 0.277 2 158.06

mme ransformation use: o generate equivalent atoms: —x+2, =y, —z+1; —x+1, =y, —z+1.
Symmetry transformat dtog te equivalent at 42, —y 1; 2 —x+1, —y. 1
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Fig.2 View of the 1D chain structure of the complex
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Symmetry codes: # —x+2, -y, —z+1; # —x+1, -y, —z+1; Dashed
lines stand for hydrogen bonds
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Fig.3 View of the 2D structure of the complex
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Fig4 TG-DTA curve of the complex

AR HAE 350 ~420°C 2 ], B R A iR
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39.62% , *F IR AR YN CoO V,0s (H it fH 2
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Fig.5 Fluorescence emissive spectra of the title
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