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Table 1 Optimized Structure Parameters of H.L. and ML sp*d  dsp? ,
(M =Cu, Zn, Ni) , 1, , 2
bond H.L NiL ZnL Cul s 3,
bond s-C 0.16601  0.16415  0.16486 0. 17612 .
3.0622eV, Ni dsp®
length/nm~ C-N 0.13794  0.13796  0.13753  0.13492
M-N 0.19884  0.20979  0.20562 2.2
M-0, 0.18919  0.19237  0.18871 221
N-C, 0.12808  0.12974  0.12923  0.13007 | |
C-C: 0.14379  0.14008  0.14104 0. 14297 ’
Co-Cs 0.14073  0.14273  0.14222 0. 14175 H-L “ ! R
C-C, 0.14112  0.1455 0.14468  0.14374
€0, 0.13372  0.13351  0.13363  0.13485 ’ ’
Ce-Cr 0.13908  0.14183  0.14139 0. 14093 HF/6-31G(d) 0-
C7-04 0.13205  0.12697 0.12787  0.12976 0, 0.4867nm, N-H's 0.3313nm,
OrH,  0.0948  0.09485  0.09483  0.09474 )
‘ He-H's 0.3321nm, Ni** Cu’* Zn**
0-He  0.09616
N Hs 0. 18685 0 069nm 0 072nm 0 074nm[8],
2 2
bond  S-C-N 125.1901  130.1786  129.2367 126.717
angle/(°)  N-M-0, 99.6428  85.7057  88.9653 >
N-M-N’ 67.8606  61.0303  63.4683
C-N-C, 120.8156  131.9747  129.3593  134.7218 202
N-C-C:  122.8297 120.3876 120.6726  120.4391
C-Co-C; 1228390  123.1642  123.5086  124.1452 Ha.L N 0
CrC-0, 1228665 125.9039 125.7237  125.6956 , HF/6-31G(d) N:
C-0-H,  111.1659  110.921  110.9065 110.45
T —0.6853, Oi: —0.7654, H: +0.5315,
C-Co-C;  119.087  117.9192  117.6514 116. 9751
N Hy-0, 142.4931 )
2 2
dihedral ~ S-C-N-C, —22.0765 —-0.0188 —0.0437 - 0.0067
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N'-C-N-C, 161.2126 179.9653 179.9747  179.9828 , L He H ,
C-N-C-H,  —3.0405 —0.0136 —0.0277 —0.0136 0., 0, ,
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Table 2 Bond Energy E.-s(eV) of H.L and ML , HOMO SNGC C O
bond H-L NiL ZnL. CuL s LUMO S C C C; Cs C,
S-C 2.73102 2.63552 2.62577 2.5761 4 . N O,
M-N 0. 52356 0.76174 0. 78293
M-0, 1.5318 1.70228 1. 5306 ) 0,
C-N 3.98072  3.56744  3.28783 2.70361 H.I. Nil. ZnL ,
N-C, 5.49818 5.68851 5.48184 4. 45895
Ci-Ca 4.31984  4.48634  4.7539 4. 42446 ’ ’
131 CulL
C,-Cr 4. 49224 4. 4655 4.10316 3. 87421
C7-0, 3.65816 3.52071 3. 81049 3. 54812 , s
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N Hs 0. 34031 Cu®* ; ,
(o) 0,-M , Ni, Zn, Cu
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3 HaL ML
Table 3 Energy(a. u. ) of H.L. and ML

calculation level HsL NiL. ZnL. Cul”
HF/3-21G total - 1373.426 -2871.953 -3142. 600 -3003. 374
HOMO -0.31147 -0.29969 —-0.29983 —-0.32186/ -0.22891
LUMO -0.00248 - 0. 00059 -0.00188 0. 05539/ - 0. 03830
AE 0.30899 0.2991 0.29795 0.37725/0. 19061
HF/6-31G(d) total - 1380. 854 - 2886. 282 —-3157.288 -3018.432
HOMO -0.30932 -0.29737 -0.29457 -0.31154/ -0.24798
LUMO 0.01984 0.01753 0.01593 0. 05453/ - 0. 04950
AE 0.32916 0.3149 0.3105 0.36684/0.21303
B3LYP/6-31G total - 1387. 094 —2893.999 -3165. 106 -3026. 197
HOMO -0.22308 -0.22031 -0.21822 -0.20214/ -0. 18188
LUMO -0. 12009 -0.11861 -0.117 -0.09909/ -0. 15133
AE 0. 10299 0.1017 0.10122 0. 10305/0. 03055

" a state/ 3 state
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4 H.L ML M N O
Table 4 Charges on the M, N and O: Atoms of
H:L and ML
calculation level H.L NiL ZnL CuL [1] Ali S. M., Iftikhar K., Ahmad N. Synth. React. Inorg.
HF/6-31G(d)  gu 1. 3601 1.3511 1. 3353 Met. -Org. Chem., 1983, 13, 699.
gn  —0.6853 -0.856 —0.8369 -0.7444 [2] Akbarali M., Livingstone S. E. Coord. Chem. Rev., 1974,
qo, —0.7654 -0.8741 -0.8883 -0.9225 13, 101.
B3LYP-6-31G  gu 1.2107  1.0136  0.8901 [3] Pater M. N., Patil S. H. Synth. React. Inorg. Met. -Org.
gn  —0.5655 -0.5657 -0.6382 -0.6241 Chem., 1983, 13, 133.
go. —0.6104 -0.6749 -0.6986 -0.6845 [4] Agrawal K. C., Sartorell A. C. Prog. Met. Chem., 1978,
15, 321.
3 [5] ZHU Xin-De( ), DANG Yuan-Lin( ), WANG
Cheng-Gang ( ), LE Zhi-Feng ( ), WU Zi-
Shen ( ) Wuji Huaxue Xuebao ( Chinese J. Inorg.
(1) 2,4- L M(M Chem. ), 1997,13(1), 68.
=Cu () Zn () Ni (D) ML Cs [6] Pople J. A., Beveridge D. L. Approximate Molecular Orbital
, HaLL Theory, McGraw-Hill: London, 1970, p111.
(2) ML , [7] (a)HU Zong-Qiu ( ) Huaxue Xuebao ( Acta Chimica
Sinica), 1998,56(4),353.
, N 0, (b)HU Zong-Qiu( ), GONG Chu-Ru( ), JIN
(3) Chuan-Min ( ) Huaxue Xuebao ( Acta Chimica
N O, Sinica), 1999,57(4),353.
4 [8] Beijing Normal University ( ), Central China
’ ’ Normal University ( ). Nanjing Normal Univ-
’ ersity ( ) Inorganic Chemistry ( ),
N O, Beijing: Education Press, 1992, p779, p801, p872.
(4) [9] HU Zong-Qiu ( ) Yowi Huaxue Xuebao ( Chinese J.
( CuL > ZnL > NiL > H,L) Org. Chem.), 1999,19(6),610.

4 [10]JIN Dou-Man ( ), ZHU Wen-Xiang ( ) The
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Research Method of Coordination Chemistry ( Xuebao ( Acta Chimica Sinica), 2001,59(3), 326.
), Beijing: Science Press, 1996, p130. [12]JIN Song-Shou ( ) The Fundamental and Application
[11]YANG Zuo-Yin( ), SHANG Zhen-Feng ( ), of Quantum Chemistry ( ),
WANG Gui-Chang ( ), YANG Xia( ), PAN Shanghai: Science and Technology Press of Shanghai,
Yin-Ming ( ), ZHAO Xue-Zhuang ( ) Huaxue 1980, p359.

Theoretical Study on Conformation and Biological Activity of 2, 4-Dihydroxybenzaldehyde
Thiocarbohydrazone and its Complexes with Cu (ID, Zn (I) and Ni (I)

HU Zong-Qiu* ZHU Xin-De WANG Cheng-Gang SONG Fa-Hui
( College of Chemistry, Central China Normal University, Wuhan 430079)

The full-optimized molecular geometries of 2, 4-dihydroxybenzaldehyde thiocarbohydrazone (H.L) and its comp-
lexes ML(M = Cu (Il), Zn (I) and Ni (I)) were calculated at HF /3-21G, HF/6-31G(d) and B3LYP/6-31G level
with Gaussian 98W program. The geometries of the full-optimized for them are all Cs symmetry. The theoretical
analyses of some of their properties such as bond energy, coordination and biological activity were also made. The

biological activity effect is CuLL > ZnL > NiL > H.L, which agrees well with the experimental result.
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