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AM1 PM3  RHF/STO-3G
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Table | Some main geometry parameters of titled compound
Mopac RHF Mopac RHF
Exp. Exp.
AM1 PM3 STO-3G AM1 PM3 STO-3G
Cl1-C2 0.1515 0.1522 0.1550 0.1511 ZN3C1C2 112.549 109.881 111.719 113.86
C1-N3 0.1452 0.1490 0.1489 0.143 4 £ C1C206 111.284 112.483 109.348 108.48
C2-06 0.136 5 0.136 2 0.1391 0.1326 £ C1C207 129.658 127.837 126.994 126.68
C2-07 0.1232 0.121 8 0.121 6 0.118 4 ~06C10C17 110.902 112.610 112.576 112.79
C10-06 0.143 6 0.142 4 0.144 1 0.147 2 ~ CIN3C8 112.806 113.036 110.141 111.66
C10-C17 0.150 9 0.1516 0.154 5 0.1351 ~ CIN3C9 112.247 112.263 109.696 110.66
N3-C8 0.146 0 0.149 5 0.1499 0.147 4 ~C206C10 117.976 120.135 113.456 114.56
N3-C9 0.146 2 0.149 8 0.150 1 0.147 3 ~N3C8C11 114.357 111.754 113.275 113.16
C8-C11 0.150 2 0.150 0 0.153 1 0.1517 ZN3C9C12 114.085 111.475 112.801 115.87
C9-C12 0.150 2 0.150 0 0.153 0 0.147 4 ~C8CI11C18 119.121 120.015 120.389 121.97
C11-C18 0.138 2 0.1379 0.136 2 0.136 8 < C8CI11C19 121.006 120.584 120.923 120.48
C18-C24 0.140 5 0.140 5 0.141 8 0.141 1 £ C9C12C20 119.118 119.749 120.643 120.88
(C24-C37 0.138 6 0.138 4 0.136 2 0.134 6 £ C9C12C21 121.034 120.640 120.548 122.57
C37-048 0.1371 0.136 2 0.138 4 0.136 7 ~C11C18C24 121.476 121.953 122.722 117.87
(C25-C37 0.144 0 0.143 3 0.144 1 0.1412 /H33CI8Cl11 120.260 119.295 119.866
C19-C25 0.143 1 0.1412 0.140 0 0.1409 ~C12C20C27 121.502 121.809 122.658 122.18
(C25-N36 0.138 3 0.1393 0.139 6 0.1358 ~C18C24C37 120.001 119.730 119.693 119.97
N36-C45 0.1319 0.1323 0.1316 0.1315 ~C19C26(C38 119.887 120.081 119.557 119.87
C38-C45 0.143 1 0.142 3 0.1429 0.140 1 £ C20C27C39 119.997 119.757 119.676 121.69
(C26-C38 0.137 1 0.136 5 0.1352 0.1344 ~C21C29C40 119.824 119.677 119.228 119.18
C19-C26 0.1429 0.142 8 0.143 4 0.140 2 ~ C25N36C45 118.184 119.783 116.051 117.87
C11-C19 0.142 1 0.1423 0.1437 0.141 6 ~ C28N35C46 118.171 119.624 115.955 114.67
C12-C20 0.138 2 0.137 8 0.136 1 0.138 2 £ C27C39047 116.192 116.738 121.602 123.01
C20-C27 0.140 4 0.140 6 0.141 8 0.140 1 ~C24C37048 116.193 116.713 121.604 121.27
C27-C39 0.1387 0.138 3 0.136 2 0.1351 0 C11C18C24C37  -0.157 -0.123 0.153
C39-047 0.137 1 0.136 2 0.138 4 0.136 2 0 C19C25N36C45 -0.002 0.017 0.152
(C28-C39 0.1430 0.143 3 0.144 1 0.143 1 0 C12C20C27C39 -0.141 0.347 0.257
C21-C28 0.143 1 0.1412 0.140 0 0.138 1 0 C21C28N35C46 0.193 0.156 0.448
(C28-N35 0.138 3 0.1393 0.139 6 0.1380 0 C24C37048H54  180.135 179.748 180.230
N35-C46 0.1319 0.1323 0.1316 0.1322
C40-C46 0.144 0 0.1422 0.1429 0.138 1
(C29-C40 0.137 1 0.136 6 0.1352 0.1347
C21-C29 0.1429 0.142 8 0.143 5 0.141 8
C12-C21 0.142 1 0.142 4 0.143 8 0.1417
* nm degree Exp. 2
2.1.1 0.001 nm
1 C-C
1 °C- p’C
Cl10-C17 C-C C-N 1 p’C - p°N
AM1 0.150 9 nm PM3 0.151 6 nm AMI1 N3 - C8 0.146 0 nm
HF 0.154 5mm 2 °C- °C PM3 0.149 5 nm
C8 - Cl11 C9-C12 N
Cl-C2 0.150 2 nm O. N3 C C-C 0.
1502 om  0.151 5 nm AMI1 sp3C - sp3C 147 7 nm AMI 0.148 7 nm PM3
C sp? s C-C 2
N sp?C — spN N36 — C45 N36 -
3 C25 0.131 9 nm 0.138 3 nm AMI
sp>C— p°C c-C AM1 c-cC 0.139 5 nm

0.1371~0.144 0 nm PM3 N C



18 3 N N- 8- -5- 307
C-0 AM1
sp°C -0 Cl10-06 0.143 6 nm > p°C-0
C37-048 (€39-047 0.137 1 nom > p*C -0
C2-07 0.123 2 nm C
NO
C21 -
2.1.2 (€28 (40 - C46 C10 - C17
0.019 nm C
~/H33C18C11 /C11C18C24 C8C11C18 -C HF AM1
120 C sp? PM3
C N  C25N36C45 ~C11C18C24 4
~C28N35C46 HF 116. 051 HF
115.955 O N ZC1C206
0 C11C18C24C37 0 /C1C207 /C206C10 C27C39047 . C28N35C46
C19C25N36C45 0 C12C20C27C39 0 £/ C24C37048
0 2.2
(C24C37048H54 180 OH 2 AM1  PM3
N
H54 048 C37
Table 2 Net charges on atoms and bond orders between atoms of titled compound
AM1 PM3 AM1 PM3 AM1 PM3
Cl1 —-0.066 -0.099 C18 -0.089 —-0.056 Cl-C2 0.909 0.924
C2 0.309 0.389 C24 -0.177 -0.164 C2-07 1.790 1.792
07 —-0.365 -0.392 C37 0.123 0.138 C2-06 1.034 1.037
06 -0.271 -0.263 048 -0.249 -0.225 Cl1-N3 0.981 0.986
C10 -0.012 0.082 €25 —-0.065 -0.098 8- Cl1 0.975 0.984
C17 -0.244 -0.149 N36 -0.155 -0.076 Cl1 - C18 1.529 1.542
N3 -0.256 -0.056 C45 -0.050 -0.051 C37 - 048 1.081 1.082
C8 -0.029 -0.040 C38 -0.180 -0.141 (€25 - N36 1.212 1.201
Cl1 -0.105 -0.107 C26 -0.074 -0.069 C25 - C19 1.302 1.333
2.2.1 Cl1-C18 C25 - CI9 1.529 1.
AM1  PM3 302
C10 N C 2.2.2
N C 220 110
N 158 79
N3  AMI -0.256 PM3 HF/STO - 3G HOMO - 1 HOMO LUMO
—-0.056 N35 N36 LUMO + 1 -6.268 eV -6.082 eV 5.287
s N eV 5.411 eV 11.37 eV
N3 AM1
AM1 -8.763 eV - 8.653
0.008 eV -0.600 eV -0.532 eV 8.05 eV
Cl-C2 C1 H
-N3 C8 - C11 1 C2-06 C37 -
048 |
C2-07 1.790 HF
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2.3 C-N C-0 0.85
C-C C-N 0.88
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Studies on N N-bis 8-hydroxy-5-quinolinemethyl glycine
ethylester in quantum chemistry
CHEN Lin-hong' SANG Bin' NIU Jin-fang” XIANG Jin-geng' SHANG Ren-cheng'

1. Center for astrophysics Department of Physics Tsinghua University Beijing 100084
2. Library of Tsinghua Tsinghua University Beijing 100084
Abstract AM1 PM3 semiempirical methods and Hartree-Fock ab initio method of molecular orbital theory have been
used to obtain the molecular greometry of N N-bis 8-hydroxy-5-quinolinemethyl glycine ethylester which has been
synthesized recently by energy gradient completed optimization. The electronic structure and some basic molecular
properties such as heat of formation dipole moment are also calculated. These results are discussed relating the classical
organic electronic theory. The geometry obtained with these methods is consistent with each other and in good accordance
with the experimental structure. Normal-mode vibrational frequency analyse has also been performed on the optimized
geometry with AM1 method. The frequencies of C-C double bond C-N single and double bonds C-O single and dluble

bonds and hydroxyl are derived and in agreement with the characteristic peaks of experimental infrared spectra very well.

Keywords N N-bis 8-hydroxy-5-quinolinemethyl glycine ethylester Semiempirical methods Geometry Electronic
structure  Vibrational frequency



