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QSPR/QSAR Study on M ercaptans by Quantun TopologicalM ethod

CHEN Xuan NIE Changm ing , JANG Sitong
ZHANG Cheng-lin YANG T ing YANG X ho-zhi

( School of Chem istry and Chem ical Engneerng U niversity of South Ch na
H engyang H unan 421001, China)

Abstract 20 molecules of mercaptans were structural optin ized and calcu lated by using
density functional theory (DFT) at the B3LYP/6— 31+ G(d) level of theory In order to
depict the quanum topological change mles of mercaptans a new molecular quanum to-
pological ndex QT was constucted by the method which is to ntroduce same calcu lated
resu lts of quantum chem istiy into the stmcture ofmolecules togetherw ith G ibbs free energy
(G ), Constant volme mole hot meltng (CV) calculated by densiy functional theory
(DFT). IndexQT can not only efficiently distnguish mokcu lar stmctures of mercaptans

but also possess good applicatbns of QSPR/QSAR ( quantitative structure— property/ae-
twity relationsh ps). Andmostofthe correlation coefficients of themodelswere over 0 99

The LOO CV ( kave— one— out cross— validatbn) method was used to testify the stab ility
and pred ictive ab ility of themodels The valdaton results verified the good stability, reson-
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able and pred ctwe ability of the models And ths method can be w dely used n QSPR /
QSAR sudy
Key words quantum topological ndex mercaptan density functbnal theory ( DFT );
quantum mechanics QSPR /QSAR
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Fig 1 Optin ized molecubr structure
for 2— Butylm ercap tan

X1 dace deics daes das
deaa X2 deas decs des
D =|doia doe % doa des

dC4C1 dC4C2 dC4C3 &ZIO dC4SS

= dSSCl dSSCZ dSSC3 dSSC4 XSM-
2 3025 1 5296 2 5672 3 1559 2 807
1. 5296 2 3474 1 5387 2 5722 1 860

=| 25672 1 5387 2 3189 1 5340 2 732
31559 2 5722 1 5340 2 2953 4 162
2 8074 1 8608 2 7329 4 1625 2 372
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Table I Results of regressibn of physicalchan ical properties for m ercap tans
P=daG+bCV+ QT+ d
Property( P) R S F n
a b ¢ d
TB - 10914 -109116 199 0130 - 125 7355 O 9983 3 6145 2343 6619 20
TC - 04499 -97011 303 0946 316 4784 Q0 9955 5 5371 882 7239 20
PC - 06696 -32974 -—822590 - 186 4664 (O 9822 1. 6308 220 1324 20
VC - 16457 —-11753 -38 1167 - 550 4094 0 9998 2 6958 18119 64 20
, 02% Q0% 3 8F%
; (1) QT . 0 1%,
QT » »
Qr : 23
( ) ( (2)
) ( (Apiezon M, OV - 17 TrionX 30§ PEG -
) . 1 1000) ' ,
R 0 99 R Q0 993 2
2
Table2 Results of regression of chramatographic retention index for mercap tans
P=aG+ bCV+ QT+ d
Property( P) R S F n
a b ¢ d
ApezonM - 10 0071 - 6L 7175 35 0017 - 3362 2254 Q. 9995 7. 3635 10451. 2023 20
oV - 17 - 1L 1214 - 70 6854 32 0175 - 3680 7754 0 9992 9. 1372 6901 9814 20
TritonX 05 - 12 3516 - 80 1812 20 7424 - 4025 7885 0. 9990 10. 3870 5496 3629 20
PEG - 1000 - 13 6147 - 91 0157 34 4582 - 4418 5877 Q. 9988 11 4553 4589 2228 20
) 2
, 0. 99
, Qr
, 2 4
(100) ,
i LOO (Rev ),
, ) (Eev ), (Scy)
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Table 3 The results of LOO m ethod
Property (P) Equation of regresson R., Sev F., n
Ty pP,, =10076P,, -2 6879 Q 9950 517077 2810 3789 20
T, P, =10140P,, -7 6749 Q 9859 9 0686 997 7425 20
Pe P, =10124P, - Q 6746 Q 9404 2 7581 221 0652 20
Ve P, =0 966P,, +1 2939 Q 999 33678 34822 3549 20
Apiezon M P, =10013P, -0 7102 Q 9988 10 4708 15495 8259 20
ov-17 P, =10004P ~+0Q 0993 Q 9983 12 9814 10248 2653 20
T ritonX 305 P, =10007P,, -Q 2418 Q 9979 14 4440 8517 3918 20
PEG - 1000 P, =09%9P,  +0 7206 Q 9974 16 1763 6894 2659 20
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