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Research on Quantitative Structure-Property Relationships for n-Octanol/ Water
Partition Coefficients of Phthalic Acid Esters

LONG Xing-xing, NIU Jurrfeng, SHI Shuqiong

(The State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal U niversity, Beijing 100875,
China)

Abstract: Quantum chemical parameters based on the PM 3 method were calculated for phthalic acid esters ( PAEs) . Using partial least
squares ( PLS) algorithm, a quantitative structure property relationships ( QSAR) model for the n-octanol/ water partition coefficients
( K ow) of PAEs was developed. The result indicates that the model has a good stability and predicting ability. It can be concluded from
this study that the main factors affecting lgK gw of PAEs are total energy ( TE), relative molecular weight ( M ), average molecular

polarizability ( a) and standard heat of formation ( AH ). The lgK gy values increase with increasing

increasing TE and AH ; values leads to the decrease of lgK .

M, and a values. In contrast,
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Table 1
wy K8 leK ow leK ow SEp”
i Fi (950 18) ( TR
1 DM P 1.61 1.53 +0. 17
2 DEP 2.38 2.52 +0. 15
3 DAP 3.23 2.41 +0. 15
4 DPP 3.27 3.38 +0.13
5 DnBP 4.45 4.42 +0. 11
6 DIBP 4.11 4.40 0. 11
7 BBP 4.59 4.82 +0. 10
8 DHP 6.3 6.34 0. 09
9 DnOP 8.06 8.26 +0. 11
10 BOP 6.28 5.94 0. 09
1 DEHP 7.5 8.22 +0. 10
12 DIOP 8 8.23 0. 11
13 DINP 9 9.21 +0. 12
14 DIDP 10.3 10. 15 0. 14
15 DUP 11.5 11.12 +0. 16
16 DTDP 13.4 13.04 0. 21
17 DnAP 5.62!" 5.38 +0. 10
18 DPhP 4,531 4.10 0. 12
19 DHeP 6.87'%" 7.21 0. 10
20 DaNP 8. 60! 9.21 0. 12
21 DDP 8. 83" 10. 17 +0. 14

(Dihexyl phthalate, DHP) &2 — HI i — i ¥ ( Dr
n-octyl phthalate, DnOP) AEA — HIfR T J-2- £ 0t
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phthalate, DUP) 4F & — HUER — (+ = ¢ JE) Hs
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(D n-amyl phthalate, DnAP) &4 " HIfER L H
(Diphenyl phthalate, DPhP) &l % = H & — PJi fig
(Diheptyl phthalate, DHeP) A & — g — 1 T fig
(Dt n=nonyl phthalate, DnNP) & 2% — H i — %% g
(Didecyl phthalate, DDP), FF#F5C ) 21 Ff PAEs 41
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K ow values to PAEs and part of the quantum chemical parameters

it 2
5 D R e i

TE M, a AH ¢

0.08 - 2514. 111 194. 187 91.779 - 154. 056
-0.14 - 2813. 176 222.240 108. 410 - 164.508
0.82 - 3048.293  246.262 126. 861 - 114.614

- 0.11 - 3 111.960  250.294 124. 035 - 168.482
0.03 - 3411.405  278.347 135. 332 - 187.714
-0.29 - 3411.377  278.347 134. 921 - 187.061
- 0.23 - 3734.847  312.365 164. 458 - 145.878
- 0.04 - 4009.577  334.455 163. 831 - 209.589
-0.20 - 4607.770  390.562 192. 315 - 231.952
0.34 - 4 008.565  334.455 164. 233 - 186.258
-0.72 - 4607.642  390.562 193. 171 - 229.007
-0.23 - 4607.718  390. 562 192. 292 - 230.750
-0.21 - 4906.866  418.615 206. 264 - 243. 141
0.15 - 5205.914  446. 669 220. 129 - 253.204
0.38 - 5505.035 474.723 234.833 - 264.937
0.36 - 6103.221  530. 830 263. 147 - 287.155

- 3710.491  306.401 149. 542 - 198.639

- 3947.473  330.423 161. 656 - 191.758

- 4 308.329  362.508 180. 983 - 212.829

- 4 906.857 418.615 206.314 - 242.921

- 5205.948  446. 669 220. 578 - 253.984
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Table 2 List of molecular structural descriptors of PAEs
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Fig. 1 Plot of observed and predicted lgK ow for PAEs
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Table 3 Correlation coefficients of dependent variable

and some quantum chemical deseriptors

lg K ow M, TE a A ¢
lgK ow 1
M, 0. 995 1
TE - 0.996 - 1.000 1
a 0. 989 0.998 - 0.997 1

A ¢ - 0.929 -0.919 0.923 - 0.892 1
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