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Synthesis, Crystal Structure and Fluorescence Characteristics
on 2-(2-Amino-3-pyridyl)-benzimidazole
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(Key Laboratory of Theoretical Chemistry and Molecular Simulation of Ministry of Education,
Hunan Province College Key Laboratory of QSAR/QSPR, School of Chemistry and Chemical Engineering,
Hunan University of Science and Technology, Xiangtan, Hunan 411201, China)

Abstract: 2-(2-amino-3-pyridyl)-benzimidazole was synthesized and characterized by NMR  ('H, “C, COSY, HSQC,
and HMBC), MS, IR, and UV techniques. The crystal structure was determined by X-ray singlecrystal diffraction.
The diffraction experiment confirmed the results of spectroscopic analysis and showed that the crystal belongs to
rhombohedral, space group R3 with unit cell parameter a=1.833 7(3) nm, b=1.833 7(2) nm, ¢=1.777 7(4) nm, V=
5.176 4(15) nm?, Z=18. The emission spectra of the isomers of 2-(2-amino-3-pyridyl)-benzimidazole were calculated
by means of the density functional theory. These results show that the dual fluorescence of 2-(2-amino-3-pyridyl)-
benzimidazole is produced by its different tautomers, but not by the same isomer: the longwavelength (500~600
nm) emission is from K tautomer, and the short wavelength band (350~450 nm) is produced by E1 and E2. The

results of density functional calculations provide a reasonable explanation on the experimental phenomena.
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Table 1 Crystal data and structure refinement for 2-(2-amino-3-pyridyl)-benzimidazole

Empirical formula CpHiNOos
Formula weight 219.25
Temperature / K 113

Crystal system Rhombohedral

Space group R3

a/ nm 1.833 7(3)
b/ nm 1.833 7(3)
¢/ nm 1.777 7(4)
VI nm? 5.176 4(1)
A 18
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Fig.2 (a) Molecular structure of 2-(2-amino-3-pyridyl)-benzimidazole; (b) 77-7 interaction between two molecules in crystals;

(¢) Crystal packing viewed from the ¢ axis are presented
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Table 2 Selected bond lengths (nm) and bond angles (°) of 2-(2-amino-3-pyridyl)-benzimidazole

N(1)-C(7) 0.137 0(2) NB3)-C(12)
N(1)-C(1) 0.137 5(2) N(@)-C(12)
N(1)-H(1A) 0.093(2) N(4)-H(4A)
N(Q2)-C(7) 0.133 3(2) N(4)-H(@4B)

C(7)-N(1)-C(1) 107.31(15) N(1)-C(1)-C(2)

C(7)-N(2)-C(6) 105.17(14) N(2)-C(7)-N(1)

C(11)-N(3)-C(12) 118.80(16) N(2)-C(7)-C(8)

N(2)-C(6)-C(1) 109.47(16) C(9)-C(8)-C(12)

0.135 2(2) N(2)-C(6) 0.139 4(2)
0.135 4(2) N3)-C(11) 0.133 7(3)
0.093(3) N(2)-C(6) 0.139 4(2)
0.103(3) N3)-C(11) 0.133 7(3)
131.63(17) C(9)-C(8)-C(7) 121.05(16)
112.22(16) C(12)-C(8)-C(7) 121.68(16)
126.17(15) N(3)-C(12)-C(8) 121.33(16)
117.23(17) N(4)-C(12)-C(8) 122.39(17)
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Fig.3 Fluorescence spectra of 2-(2-amino-3-pyridyl)-

benzimidazole in few solvents
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Table 3 Calculated property for 2-(2-amino-3-pyridyl)-benzimidazole in the excited state (S,(7,77%)")

Tautomers A /nm Harmonte E, / Hartree Ao/ E., / Hartree A
intensity (kJ - mol) (kJ - mol™)
Gas El 397.03 0.458 3 682.150 4 0.00 682.035 7 0.00
E2 387.63 0.484 5 682,141 1 23.99 682,023 6 3172
K 520.68 0.240 4 682.118 4 82.53 682,030 9 1238
CHOH El 406.53 0.593 3 682,169 9 0.00 682,057 9 0.00
E2 410.1 0.606 4 682,160 3 24.76 ~682.049 3 22.62
K 503.05 03323 682,144 8 64.74 682,054 2 9.68
CHCH,OH El 407.61 0.603 8 682,169 3 0.00 682,057 6 0.00
E2 410.90 0618 5 682159 7 24.76 682048 8 2293
K 504.26 0.338 3 682,144 1 65.00 682,053 8 10.02
CHCHCHOH  El 406.89 0.595 ~682.169 0.00 682,057 1 0.00
E2 409.03 0.613 6 682.157 30.95 ~682.045 6 30.09
K 503.72 03325 682,143 2 67.57 682,052 8 1132
CHLCL, El 410.02 06223 682,164 5 0.00 -682.053 3 0
£2 411.03 0.646 3 682,154 9 24.76 682,044 1 23.90
K 500.18 0.347 682138 5 67.06 682049 1 11.08
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