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Lop Lopping centric index. Topological
Geary autocorrelation-lag 5/weighted by atomic )
GATS5m 2D autocorrelations
masses.
Geary autocorrelation-lag 8/weighted by atomic )
GATS8m 2D autocorrelations
masses.
LDip Local dipole index. Charge
RDFO020u Radial Distribution Function-2.0/unweighted. RDF

R maximal autocorrelation of lag 2/weighted by
R2v* ) GETAWAY
atomic van der Waals volumes.
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RITARTIS
| 2,3'-Dichlorobiphenyl Ve V/FAY \/VY4
vy | 2,2',5- Trichlorobiphenyl Y/4YA Y/ V/44Y
¥ 2,2',6- Trichlorobiphenyl 1 /4YF Y/ 8 V/oo¥
¢ | 2,4,6- Trichlorobiphenyl A Y/ 00 Y/ FA
o | 2,2',3,4'- Tetrachlorobiphenyl Y/\¥FS \AMD Y/AYe
s |2,2',3,5- Tetrachlorobiphenyl Y/YVE Y/XF Y/YVY
v | 2,2',3,5'- Tetrachlorobiphenyl Y/YFY Y/\ 94 Y/YY
A | 2,2',3,6- Tetrachlorobiphenyl Y/ AY Y/ QF Y/ QF
4 | 2,2,3,6'- Tetrachlorobiphenyl Y/\4% YA Y/\ay
v. | 2,3,3,4- Tetrachlorobiphenyl Y/AY Y/\FA Y/AYA
v | 2,3,3,6- Tetrachlorobiphenyl \fAnrd YA \fAn!
vv | 2,3,4',6- Tetrachlorobiphenyl Y/Y4 \ARN Y/YAY
vw | 2,3,4'5- Tetrachlorobiphenyl /¥4 Y/FAF Y/¥4
v | 2,2,3,3,5- Pentachlorobiphenyl Y/ /YA Y/vF
o | 2,2,3,4,5'- Pentachlorobiphenyl Y/¥OY Y/YAA Y/¥0)
v | 2,2,3,4',5'- Pentachlorobiphenyl Y/¥NY Y/YVA Y/Y44
w | 2,2',4,4' 5- Pentachlorobiphenyl YAV /Y00 YAAS
W | 2,2'4,5,5'- Pentachlorobiphenyl Y/YAY Y/¥YA Y/YAY
va | 2,3,3'4,4'- Pentachlorobiphenyl Y/Fr0 Y/¥AY Y/FVA
v. |2,3'4,4'5- Pentachlorobiphenyl /Y50 Y/Y44 /Y5
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v | 2,2',3,3,4,4'- Hexachlorobiphenyl \fAnn# Y/YYY \fAn!
vy | 2,2',3,3,4,6'- Hexachlorobiphenyl Y/\AD Y/Y50 \TARYZ
vw | 2,2',3,3,5,6'- Hexachlorobiphenyl Y/ Y/YPF Y/YOV
v¢ | 2,2',3,3,6,6'- Hexachlorobiphenyl \ AT\ \fAnns Y/YOV
vo |2,2',3,4,4'5'- Hexachlorobiphenyl Y/YYA Y/YYY /YY)
vs | 2,2',3,4,5',6- Hexachlorobiphenyl Y/YV Y/YE Y/YV$
v | 2,2',3,4',55'- Hexachlorobiphenyl Y/¥NF Y/YAY Y/¥VA
A | 2,3',4,4',5,5'- Hexachlorobiphenyl Y/YVA Y/YAY Y/YVY
vqa | 2,2',3,3,4,46- Heptachlorobiphenyl /Yy Y/XF Y/YVF
v. | 2,2'3,34,55'- Heptachlorobiphenyl Y/Y¥F /144 /Y5
v\ | 2,2,3,3,4,5,6'- Heptachlorobiphenyl Y/YYy Y/YYY Y/YY¥
vy | 2,2,3,3,4,5',6- Heptachlorobiphenyl Y/YYO Y/ Y/X\S
v | 2,2,3,3,4,5,6'-Heptachlorobiphenyl \7AN YAYA Y/\OF
v | 2,2',3,4,4'5,6'- Heptachlorobiphenyl Y/\4 Y/\af \7AR)
v | 2,2,3,4,4'5',6- Heptachlorobiphenyl V/ABY V/4Y$ Y/MA
ve | 2,2,3,4'5,5,6- Heptachlorobiphenyl Y/e0q Y/ /00
v | 2,3,3,4,4'5,5'- Heptachlorobiphenyl Y/AY Y/ AY Y/AYD
A | 2,2',3,3,4,4',5,5'-Octachlorobiphenyl Y/ ¥4 Y/ Y Y/ FY
va | 2,2,3,34,5,6,6'- Octachlorobiphenyl Y/AVS ALY Y/AVY
£ |2,3,3,4,45,5,6- Octachlorobiphenyl \fAnE2 Y/YYY Y/
| 2,2',3,3,4,4'5,5,6-Nonachlorobiphenyl Y/YVY Y/¥OY Y/YEV
fy | 2,2,3,3,4,4'5,6,6'- Nonachlorobiphenyl Y/YA Y/¥V Y/YAS
e | 2,2',3,3,4,5,5',6,6'- Nonachlorobiphenyl Y/vF Y/¥or Y/YFA
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fr | 2,2',3- Trichlorobiphenyl Y/Y$ /Y54 Y/Y5¥F
fo | 2,3',4- Trichlorobiphenyl Y/FAY Y/ Y/¥A
£ | 2,3',5- Trichlorobiphenyl Y/vay Y/¥\4 Y/Y44
v | 2,2',3,3- Tetrachlorobiphenyl /Y90 Y/YVO Y/YOA
fA | 2,2',4,6'- Tetrachlorobiphenyl /144 \7ARY \ARE
fa | 2,3,4',5- Tetrachlorobiphenyl Y/YSV Y/YaY /Y94
o | 2,4,4'5- Tetrachlorobiphenyl YAV YA Y/\AP
Sl (G
o | 2,2',3,4',6- Pentachlorobiphenyl Y/ ¥4 /oYY Y/ $
oy | 2,3,3,4',6- Pentachlorobiphenyl Y/\OA Y/YPY Y/ AV
o | 2,3,4,4'5- Pentachlorobiphenyl Y/AAY Y/Y\Y Y/AYS
of | 2,2',3,4,4'5- Hexachlorobiphenyl Y/YF Y/\0% /Y
oo | 2,2',4,4'5,5'- Hexachlorobiphenyl Y/YYE \7AMs Y/\VA
o | 2,3,3,4,4'5- Hexachlorobiphenyl /Y5 Y/YVF Y/YAY
ov | 2,3,3,4,4',6- Hexachlorobiphenyl Y/F Y/Fen Y/F
oA | 2,3,3,4',5,6- Hexachlorobiphenyl Y/VFY Y/FNY Y/VFA
o4 | 2,2',3,4,5,5',6- Heptachlorobiphenyl \fAnrd Y/YAS \fAnns
s |2,2',3,3,4,4'5,6- Octachlorobiphenyl /¥ Y/XO% \TARYZ
sy | 2,2',3,3,4,5,5',6- Octachlorobiphenyl Y/YAA Y/¥$ Y/Ya¥
sy | 2,2,3,3,4,4'5,5',6,6'-Octachlorobiphenyl Y/YVE Y/¥en Y/YAA
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Modeling and quantitative structure-property relationship studying to predict the half-life of
polychlorinated biphenyls using multivariate linear regression and artificial neural networks
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Abstract

Quantitative structure-property relationship (QSPR) study was performed to predict the half-life of
some polychlorinated biphenyl derivatives using multivariate linear regression (MLR) and artificial
neural networks (ANN). First, the structure of the compounds, the drawing, and the appropriate group
of descriptors were calculated. Then, the step-wise method was used to obtain the best descriptors that
were most related to the half-life of the compounds. With this method, 6 descriptors including Lop,
GATS5m, GATS8m, LDip, RDF020u, R2v + were selected from the types of topological descriptors,
charge, three-dimensional representation of molecules based on electron diffraction and radial
distribution function. First, a multiple linear regression linear model was constructed. Then, artificial
neural network was used to obtain better results. The values of coefficient of determination (R?) and
root mean square error (RMSE) for the test series were equal to 0.716 and 0.050 for the MLR linear
model and 0.896 and 0.030 for the nonlinear ANN model, respectively. Statistical data show the
superiority of ANN method over MLR method.

Keywords: Quantitative structure-property relationship, polychlorinated biphenyls, half-life, multiple linear regression,
artificial neural network.
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