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Hydrothermal Synthesis, Crystal Structure and Photoluminescence Property of 3D
Supermolecular Compound [2-(3-pyridyl)benzimidazoleH,],* - [Cd,Cls]*

GUO Ying-Chen® SUN Ru-Zhong QIAO Zhan-Ping HUANG Qun-Zeng WANG Hong-Wei
(College of Chemistry and Pharmacy Engineering, Nanyang Normal University, Nanyang, Henan 473061)

Abstract: A supermolecular compound, [2-(3-pyridyl)benzimidazoleH,},* -[Cd,Cls]*~ was synthesized by the hydro-
thermal reaction of o-diaminobenzene, nicotinic acid with CdCl, in 1:1 HCI solution. The structure was characterized
by elemental analysis, IR spectral analysis, thermogravimetric analysis. The single crystal structure was determined
by X-ray single crystal structure analysis. The crystal structure of the compound belongs to monoclinic system, space
group P2,/c, with a=0.762 7(7) nm, b=1.589 2(14) nm, ¢=1.252 6(11) nm, 8=90.013(9)°, Z=2, V=1.518(2) nm®, D=
1.975 g+em™, u=2.133 mm™', F(000)= 880, R,=0.017 5 and wR,=0.043 5. Cd* ion with four chloride ions coordinate
in the compound formed a distorted pyrometric cone [CdCl,J*". Two coordination anions [CdCl,]*" formed biquaternion
ring structure of Binuclear cadmium(Il) of penta-coordinated by secondary chlorine-bridged (Cd-Cl-Cd). Moreover,
the ring structure formed the three-dimensional supermolecular compound by electrostatic attraction, hydrogen bond
and 7m-7 stacking with two 2-(3-pyridyl)benzimidazole cations. Fluorescence spectral analysis showed that the title

compound has a good photoluminescence property. CCDC: 710524.
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Elementar Vario El JC % 43 #71 (Germany) ; £L. 4
J6 % I NICOLET 5700 %4 & 57 v 21 4b % 3% 4%
(Thermo Electron), KBr & F | WAk 4 43 SR &% | 47453
Fil 225~4 000 cm™, 73 #E4 1 em™;SDT Q600 V8.0
Build 95 A #4537 4% (Thermo Electron), & L4,
ALO; EZ b, WE R 3 750 °C, FHR %K 10 °C-
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(VARIAN), G TN 0k AR AT, 49 4 3% B2 12 000 nm -
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22 SCHR® K4 0.684 g(3 mmol) CdCL, -5/2H,0
BT 16 mL 1:1 HCL H 2R J5 A 0.369 g (3 mmol)
3-MEBE H R A1 0.309 g (3 mmol) £BK R i £ ) ¢
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Table 1 Crystal data and crystal structure parameters

Empirical formula CoH»CdyClgNg w/ mm™ 2.133

Formula weight 902.88 F(000) 880

Temperature / K 291(2) Crystal size / mm 0.49%0.29x0.24
Wavelength / nm 0.071 073 0 range for data collection / (°) 2.56~25.50

Crystal system Monoclinic Limiting indices 9<sh<9,-9<ks18-I5=<[=<15
Space group P2/e Transmission factors 0.599 and 0.481

a/ nm 0.762 7(7) Reflections collected / unique (R;,) 11 082 /2 804 (0.015 7)
b/ nm 1.589 2(14) Completeness to 6=25.50° / % 98.9

¢/ nm 1.252 6(11) Data / restraints / parameters 2804 /18 /181

B/(° 90.013(9)° Goodness-of-fit on F* 1.082

V / nm® 1.518(2) Final R indices [I>20(])] R=0.017 5, wR,=0.043 5
Z 2 R indices (all data) R=0.021 0, wR,=0.044 6
D./ (g-cm™) 1.975 Largest diff. peak and hole / (e-nm™) 591 and -467
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Table 2 Selected bond lengths (nm) and angles (°) of the title compound

Cd(1)-C1(4) 0.242 4(2) Cd(1)-C12)
Cd(1)-C1(3) 0.267 7(2) Cd(1)-CI(1)#1
N(1)-H(1D) 0.086 0 N(2)-H(2D)

Cl(4)-Cd(1)-C1(2) 126.06(5) 1(4)-Cd(1)-C1(1)

Cl(4)-Cd(1)-C1(3) 97.203) ) 2d(1)-C1(3)

Cl(4)-Cd(1)-Cl(1)#1 91.62(3) -Cd(1)- (,1(1

CI(3)-Cd(1)-CI(1)#1 167.48(2) Ld(l) CI(1)-Cd(

C(6)-N(1)-H(1D) 125.3 C(7)-N@)-H(2 )

C(11)-N(3)-H(3D) 1184 C(12)-N3)-H(3D

0.246 06(14)
0.278 18(19)

Cd(D)-Cl(1)
CI(1)-Cd(1)#1

0.256 03(19)
0.278 18(19)

0.086 0 N(3)-H(1D) 0.086 0
111.96(2) C1(2)-Cd(1)-C1(1) 121.11(4)
95.07(5) CI(1)-Cd(1)-C1(3) 86.33(5)
86.83(5) CI(1)-Cd(1)-CI(1)#1 82.11(6)
97.88(6) C(7)-N(1)-H(1D) 125.3
125.1 C(1)-N(2)-H(2D) 125.1
1184

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+2, —z+2.

®3 WmALEGUHEE
Table 3 Hydrogen bonding of the title compound

D-H---A d(D-H) / nm d(H--A) / nm d(D---A) / nm £ (DHA) / (%)
N(1)-H(1D)---C1(3)/%2 0.086 0.233 0.315 4(3) 160.6
N(2)-H(2D)---C1(3/3 0.086 0.235 0313 5(3) 1512
N(3)-H(3D)---Cl(2)#4 0.086 0.253 0.321 4(3) 1374
N(3)-H3D)--Cl(1)#3 0.086 0.273 0.331 9(3) 126.5

Symmetry transformations used to generate equivalent atoms: #2: —x+1, y=1/2, —=z+3/2; #3: x+1, y, z; #4: —x+2, —y+2, —z+2.



1450 M

o= % i

5025 %

B RIS IS T4 R IR
Molecular structure of the title compound
CAIEFIFR 5 54> CI 8 TR K A8 =
XUHERG B

F B LA G 1 M HE R (18] 2)n] LA %
o> F AL W A7 16 SR 2L S AE RN ar-ar HE
YEH(E 3), Hor e SUZSR(D I F[Cd,Clg-5
2 A 2-(3-MHIE FE) 4 I WK s P A1 BH 25 5l 38 o 7 P
I g4 SR )E  ME i N(1)-H(1D) 5 C1(3)#2,N(2)-
H(2D)5 CI(3#3,N(3)-H(3D)5 Cl(2}#4 ,N(3)-H(3D)5
CI(1)#3 Z ] 19 Ui (B B D3R 3), 75 be F1 ab
b A TE N T A BEIRGE M  E ac T B

Fig.1

Symmetry code: #2: —x+1, y=1/2, —z+3/2; #3: x+1, y, z; #4: —x+2,
—y+2, —z+2
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Fig.2 View of the 3D supramolecular atchitectures
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Fig.3 A illustration of 7-7 stacking action

23 ER-PEHW

K 4 AbrB e & Y8 TG-DTA gk, #4311k
BWITE 1752 CHI N —F &, B 7R &4 5
KB X HICR A —2, 28— REMN
175.1 CIFIRF) 245.5 CLHEH T 15.02% , FEBE I
AR — R AR B I 210.8 °C X — b AR
ATRE G 2 4 20 1 HCL, B N 16.15% ; 4k 2 hn
] 385.6 C BRI R E , JEAERER R A
U IR 475.6 °C, P BE A2 2-(3-Mb WE J5E) 4 I Dk ks 11
Oy, 3 575.0 CREL R LR H 45.27%, 115
Hh 43.32%;580 CHa THHE , R HE 39.61%, Al fit>
CdCl,, HH51H 40.60% .,

1
TG

100

90

80

70

Weight / %

60

S50F

4756 C

40t

l(I)O 260 3(I)0 460 560 6(I)0 7(I)0
Temperature / C
Kl 4 FrELE Y TG-DTA
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Fig.5 Fluorescence emissive spectra of the title

compound in solid
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