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Fig. 1 Molecular structures of ligands
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BEMEE O-H -N(AEESEN, O-HEK—-
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Table 1 Related Bond Length in Ligands H:L, and H:L.

bond HzLi / nm H:lz / nm
O-H in hydrogen bond O — H:*-N 0.119 0.113
O--'N in hydrogen bond O - H---N 0. 287 0.284
C=N in iminyl 0. 141 0.137
C =0 in pyrazolinyl 0.131 0. 134
2.1.2 B~

JUM AL s R R IR B AR R FEWE, &
BN Cve » BFER MNP FEELERASH
B, BT RER Kb, Flink 1, E
HEC=N#EHO0. 127 nm 43 5K = HL
H.L, 911 0. 141 nm 1 0. 137 nm, T [5] A< iAok AR
B Cc=08KNH 0. 147 nm 4 HI4F%E = 0. 131
nm 1 0. 134 nm, {8 K b B BB 4R . IE
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B AR IR B8 th E Rl X b o TR Ve F ok
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Table 2 Interatomic Distances and Overlap Populations in
Complexes Nil,, and Nil,

interatomic distance / nm overlap population

complex

Ni-N Ni-O Ni-N Ni-O
NiL. 0.201 0.153 0.191 0. 208
NiL. 0.205 0. 157 0.176 0. 198

2.2.2 REFXESBERIEA
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Table 3 Charge Distributions in Ligand H.L, and its
Complexes ML,

HaL, NiL, CoL, Cul, PdL, PiL,

N in iminyl -0.433 -0.283 -0.300 -0.262 -0.343 -0.350
O in pyrazolinyl -0.377 -0.341 -0.338 -0.366 -0.437 -0.468

M{m - 0.749 0.783 0.799 0.718 1.018
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Table 4 Charge Distributions in Ligand H:L; and its
Complexes ML,

Hila NiL, ColL. Cul: PdL. P,
-0.489 -0.361 -0.358 -0.338 -0.359 -0.363
O in pyrazolinyl -0.343 -0.320 -0.372 -0.370 -0.426 -0.458
M (M — 0. 744 0.899 0. 850 0. 784 0.859

N in iminyl
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Table 5 Antibacterial Activities of Ligands and their
Complexes (% of dead)

compound S. qureus B. subtillis E. coli E.carotovora C. flaccumfaciens

HaLi 32 26 27 35 41
CuL, 46 38 41 53 59
NiL, 43 41 46 62 57
PiLy 48 47 38 49 54
;619 27 29 24 32 33
CuL, 4?2 39 37 55 61
CoL. 41 42 40 58 56
PdL. 46 45 39 52 57

2.3.2 PIEWEHESIILHE

ROFHTHHEEERRKESYHKESHE
(LUMO) BIRES . XfHLIRERMIRIK SHIAETEEM
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Table 6 LUMO Energies (a. u. ) of Ligands and their

Complexes
H.L, NiL, CoL, Cul, PdL, PiL,
LUMO -0.084 -0.461 -0.410 -0.448 -0.450 -0.441
H.L, NiL, CoL, CuL. PdL. PiL,
LUMO -0.102 -0.436 -0.343 -0.420 -0.435 -0.435
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Electronic Structures, Bonding Characters and Bioactivities of
Acylpyrazolone Bis-Schiff Base Complexes

ZHANG Gui-Ling DAI Bai-Qing* LI Jin-Zhou
( Department of Chemistry, Harbin Normal University, Harbin 150080)

The electronic structures of N, N’-bis[ ( 1-phenyl-3-methyl-5-oxo-4-pyrazolinyl) a-furylmethylidyne ] ethylendii-
mine (and - o-phenylendiimine), and their complexes of transition metals M (M =Ni, Cu, Co, Pd, Pt) have been
calculated by B3LYP method of DFT. Their geometries and bonding characters are discussed, and the relationship
between their bioactivities and electronic structures are also discussed from the calculated results of electronic

populations and frontier orbital energies.
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