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Hydrothermal Synthesis, Crystal Structure and Photoluminescence Property of
Cadmium(I) Complex of 2-(2-Benzimidazolyl)pyridine
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(College of Chemistry and Pharmacy Engineering, Nanyang Normal University, Nanyang, Henan 473061, China)

Abstract: A cadmium complex, [Cd,Cl,(BMPY),] (BMPY: 2-(2-benzimidazolyl)pyridine), was synthesized by
hydrothermal synthesis techniques and characterized by elemental analysis, thermogravimetric analysis, IR
spectrum analysis and spectrofluorimetry. The single crystal structure was determined by the X-ray single crystal
diffraction. The cadmium (Il) is coordinated with three chlorine atoms and two nitrogen atoms of one 2-(2-
benzimidazolyl)pyridine molecule, generating a distorted quadrangular pyramid coordination geometry, and the
dinuclear complex is formed with two chlorine bridge bonds. One-dimensional chain structure is constructed by
hydrogen bonds of N-H---Cl, C-H---Cl and 7-7 interactions. TG-DTG and fluorescence analysis indicate that
the complex has good thermal stability without decomposition reaction below 320 “C and exhibits a strong

fluorescence-emission (A,,,=408.9 nm) in the solid state at room temperature. CCDC: 856775.
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1.1 XFENF

SBAE T 2-MHBEIRTR SAALHR AR J 73 Hr 4l

Elementar Vario El JC % 73 7 {{ (Germany Elem-
entar); ZLAMGHEH NICOLET 5700 FT-IR #4837 it
ZL40 5 A (Thermo Electron),KBr J& 1, #L Ak 466 /3
WAR, HIEHE 225~4 000 em™, P HER 1 em™;
Lambda 650s % UV/Vis spectrometer(Perkin Elmer);
Netzsch STA 449F3 [A] & #& 73 #7 {X (Germany
Netzsch), B TR, ALO, TEZS L, WA F 900 °C,
JHil % 10 °C-min™'; Bruker SMART APEX I
CCD A5 5 777 51 (Germany Bruker); CARY Eclipse

RTG53y eI TH(VARIAN),
1.2 BRMEHE

% 0.460 g (2 mmol) CdCL,+2.5H,0 ¥ T 12 mL
10% HiPO, 1, fIIA 0.492 g(4 mmol) 2-FHk BE ¥R 2 Fl
0.413 g(4 mmol) &P — i B ¥ /5 4 A 25 mL N #f
RNUB CIGAEWNLE N HTE 70% ., FEF Tt
150 CF ahAk 72 h, LA 0.3 °C-min™ 9 F I 5 2
e, TR LEmICRGEE, H10%
H:PO, oK L BEGE ST ,40 CHER B8 T8 4 h, )™
R A3.2%(H% CAHRIETT), AP (CoHigNCLCd,) B
TCE A R (FE 5 W NI B, %) . C 38.29(38.07),
H 2.45(2.40),N 10.92(11.10);IR(KBr,cm™):3 147.0,
3060.1,2890.0,2752.0,1624.0,1600.2 (vs),1454.4
(vs),1439.8 (vs),1307.9,1293.0,1145.2 (s),1057.2
(s),980.0,754.7(s),677.3,435.1,355.4,
1.3 BIEEHHNE

A S WA Y (0.28 mmx0.25 mmx0.17
mm) ARG BT Bruker SMART APEX 1T CCD
Hp T & A SR ds s Ak i Mo Ka
(A=0.071 073 nm)iF£& , 7F 293(2) K & FE T #4747 5
ME  Lh @-o0 345 77 2AE 2.28° <6<25.00°71 [l P 3k
WSR3 136 AT A, R S AT AR 2 155(R,,=
0.011 6)1~, K 2 090 4~ 1 WM 5 (1520 (1) F- 4544
T, AEREUE L Lp BOE R0 OO I | S A%
i o LA i AR U A bR HTB IR 2218 Fourier
B, AR SR T AR bR K4 1) A S RO
AR R R/ D T ARAEE (), A HLBC A R S D e
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Table 1 Crystal data and crystal structure parameters

Empirical formula CoHsN¢Cd,Cl, Absorption coefficient / mm™ 2.180

Formula weight 757.06 F(000) 368

Temperature / K 293(2) Crystal size / mm 0.28x0.25%0.17

Wavelength / nm 0.071 073 6 range for data collection / (°) 2.28 to 25.00

Crystal system Triclinic Limiting indices <h<9,-10<k<9-ll<I<II
Space group PL Transmission factors 0.708 2 and 0.580 4

a/ nm 0.784 9(4) Reflections collected / unique (R;,) 3136 /2 155(0.011 6)

b/ nm 0.897 9(4) Refinement method Full-matrix least-squares on F
¢/ nm 0.946 5(4) Completeness to #=25.00° / % 98.9

al (%) 103.322(7) Data / restraints / parameters 2155/0/163

B1(° 101.155(7) Goodness-of-fit on F* 1.062

v /(% 100.642(7) Final R indices (I>207(1)) R=0.018 4, wR,=0.048 8
Volume / nm? 0.618 2(5) R indices (all data) R=0.019 0, wR,=0.049 1

D./ (g-em™) 2.034 Aprins AP ! (€-1m™) -554, 280

A 1
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Symmetry code: * —x+1, —y+1, —z+2

7, 435.1 Fl 355.4 cm™ (w)Aik tH BB SR vy B BLA WIS T AR
A fd1 45 ﬂfﬁfﬁj[lz]o Fig.1 Molecular structure of the complex
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Symmetry code:
F 2 BAEYHE o M — gk gt
Fig.2 One-dimensional chain structure along a axis of the complex
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Table 2 Selected bond lengths (nm) and bond angles (°) of complex

—-x, 1=y, 1—z

Cd(1)-N©2) 0.229 6(2) Cd(1)-N(1) 0.235 7(2) Cd(1)-Cl(2) 0.246 36(12)
cd(n-cl(1) 0.257 46(10) cd(n-c(1y 0.258 58(11) CI(1)-Cd(1y* 0.258 58(11)
N(2)-Cd(1)-N(1) 71.65(7) N@)-Cd(1)-C1(2) 102.11(5) N(1)-Cd(1)-C1(2) 101.25(6)
N(@)-Cd(1)-CL(1) 140.92(5) N(1)-Cd(1)-CL(1) 89.54(6) Cl(2)-Cd(1)-CI(1) 115.26(3)
N(@)-Cd(1D)-CI(1)* 95.26(5) N(1)-Cd(1)-CI(1)* 151.53(5) CI(2)-Cd(1)-CI(1)* 106.27(4)
CI(1)-Cd(1)-CI(1)* 85.32(3) Cd(D)-CL(1)-Cd(1)* 94.68(3) C(1)-N(1)-Cd(1) 124.82(16)
C(5)-N(1)-Cd(1) 116.81(14) C(6)-N2)-Cd(1) 115.29(14) C(12)-N(2)-Cd(1) 138.59(15)

Symmetry code: *

—x+1, —y+1, —z+2.
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Table 3 Hydrogen bonds of complex

D-H--A d(D-H) / nm d(H---A) / nm d(D--+A) / nm £ (DHA) / (°)
NG3)-H(3B)-Cl2)" 0.086 0 0.245 0 0.327 3(3) 160.00
C(d)-H(d)---C1(2)" 0.093 0 0.282 0 0.368 6(3) 155.00

Symmetry code: ® —x, 1-y, 1-z.
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Fig.3 TG-DTG curves of the complex
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R, A 2-Q- AT BRI TERE FCAR Y o
LT BRI B n—ar FLFBRGE TR IR, 177 642 nm
A B AR WA, 2 2-(2- K I IR e 356 ) Mtk e i 1R 5
CA(I)E T BTG 7= A1 d-d BRI

0.7

2,=343 nm

0.6+

o
n

<
o
1

Absorbance / a.u.

200 300 400 500 600 700 800
Wavelength / nm

P 4 26T o ARG A 1Y A 55 Sh— AT LG 3%
Fig.4  Electronic absorption spectra of ligand and

complex in solid state at room temperature
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