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A 3D-QSAR study on a series of oxazolidine herbicide safeners
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Abstract Three-dimensional quantitative structure-activity relationship (3D-QSAR) studies were carried out on a
series of 25 oxazolidine in terms of their activity to herbicide safener with GST activity in the root of maize as the
criteria by CoMFA and CoMSIA. A training set of 20 oxazolidines were used in all models. For CoMFA model,
the coefficients of cross-validation g* and non-cross-validation r? were 0. 647 and 0. 999, respectively. For CoM-
SIA model, the coefficients were 0.527 and 0. 949, respectively. The predictive abilities of the models were vali-
dated by five compounds not included in the training set. The deviation between predicted and observed was small.
These results can provide valuable information for designing new potential herbicide safeners interactive with ox-
azolidine.

Key words herbicide safener; oxazolidine; 3D-QSAR

Plant Protection

WE PRI 28 Al 5 ) 2 — T LB R 0] 22 42 5], ot
SR SRS R e AN A2 ik P IR I 2 R 71 1Y) R
TP RER T . SR 20 el 70 SRR T & TF IR
WA BN IF HAHARIT & 7V 2 AN [6) 1Y
FhChn: AD-67,R-28725,R-29148), K T S H A
R DRI P 1) 58 T R A e S ) o s AR )
W ER b 5 | AN (7] Py BBA G o L 4 35 M ) 52 i) A
W5 R = 4l ARG R (BD-QSAR) T e 1
HI 5T 1135 (CoMFA) J5 3:5 Rl EL 843 F AR A
PEFE I3 HT (CoMSIA) Jy 7710 g Sy S AL, £ %t 25
ANEEMEBEAL S WA TR ST AR = 4 S5 SR 40T

WREB: 2018-01-05 EITHE: 2018-02-28
%ﬁ%g: W R E TS 1 75 4F 343 (2015RAYXJ010)

B E-mail; yefei@neau. edu. cn

TR VL 1 AR e S A 1 M2 R 1 B3R ) 22 4
T SR B SN A R B R R 22 4 R 4R AR Y
R

1 #MREFE

1.1 H#ERIR

A SCHFFE T I 25 A~ W e e 2K 4k 5 4 (DL 3%
DAL A B 1A PR R B Ak AL J2 BT vk
gl I At R &0 C H NMR) 387 2% 4t
Ptk (0 C NMR) A Hr T R oMl gste . A9
T M LA FORARES GST Pk R K 30 %6 T i 24 771 1) g



0420

5 4Ly 2018

IR Rego I TARTEL Bl pRego EAT 278 153 235k
Bt . HRARREHL AN S o0 A 9 BN, I H % I8 AL &
Wraity EZE5 . L 20 MES AR il gre . A
PSR LS MBS E IS (R 1 ] = &
7D » P LIRS INASE TS fy ] g 1 AN

®1 LEYHEHRSEESHIE"

Table 1 Structure and experimental activities of oxazolidines

No. Ry Ry R; Ry Rs Rs PRC:ao
1 GCHs C:Hs H H H H 11.89
2 CH; CH;CH;CH; H H H H 11.57
3 CH; CH;CH(CHz3)q H H H H 11.76
4 (CHz)4 H H H H 10.96
5 CH; CH:CH:CsHs H H H H 11.45
6 CH; CH; CH3 H H H 11.77
7 (CHz)4 CH; H H H 11.22
8 (CHgz)s CHs CH; CH; CH; 12.06
9 H CH>CH;CHgs H H H C;Hs 10. 67
10 (CH2)s H H H C;Hs 11.15
11 H H CHs H H H 11.54
12 Ce¢Hs H C:Hs H H H 11.32
13 CHs C:Hs C2Hs H H H 11.57
14 (CHz)4 CyHs H H H 11.72
15 CHs; CH;CH;C¢Hs CyHs H H H 12.16
16 (CHz)4 H H CH; CH; 10.51
17 (CH2)5 H H CH; CH; 10.93
18 (CHy)s CH;CH,CH; H H H 11.56
19 (CH2)s CH,CH:CH; H CHs H 11.33
20 (CHz)s H H H H 11.68
21* CHz Cs Hs H H H H 11.67
22* CHj Cs HiOCH3 H H H H 12.05
23* CH; CsHs CHs; H H H 11.36
24* CHj CH3 H H H H 11.75
25* CHs CH; CsHs H H H 11.77
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Fig. 1 Structure of oxazolidine compounds
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Fig. 2 Superposition of compounds
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Table 2 Results of COMFA and CoMSIA analyses

R R EefE AERNRIE feiERZE Fisher ik B Bk XN AREZ AR
Model IGHERE ¢ EWEn  RE A2 S.E. KM F Steric  Electrostatic Hydrophobic Hydrogen bond Hydrogen receptor
CoMFA  0.674 12 0. 999 0.014  1541.5 69.6%  30.4%
CoMSIA  0.527 6 0. 949 0.118  40.574 18.7% 14.1% 50. 2% 0.0% 17.0%
Fx3 HEDHIEMESSNE (pRey ) SHME (pResy ) 12.5
Table 3 Experimental activities (pRcs value) and
predicted activities( pRcsy value) 12.0f
pReso
No, mHESCIE CoMFA Fijli{s CoMSIA Tl & 8
’ Observed Predicted activity by Predicted activity by :‘E 11.5¢
activity CoMFA CoMSIA oy
=
1 11.89 11. 89 11.79 B3
2 11.57 11.58 11. 65 B 11.0F
3 11. 76 11. 76 11. 73 = N
m )| #5485 Training set
4 10. 96 10. 96 10. 94 sl TR Test set
5 11. 45 11. 45 11. 52 ’
6 11. 77 11.69 11.73
7 11.22 11. 21 11.48 10.0 : : ‘ .
10.0 10.5 11.0 11.5 12.0 12.5
8 12. 06 12. 07 11. 97 .
e
9 10. 67 10. 67 10. 62 Experimental activities
10 11.15 11.15 11. 10 () CoMFA
12.5
11 11. 54 11. 54 11. 53
12 11. 32 11. 32 11. 29
13 11. 57 11. 57 11.72 12,0l 4
14 11.72 11. 71 11. 56 =
15 12.16 12.16 12.16 7 -
- 115} ma
16 10.51 10. 53 10. 52 d = L]
17 10. 93 10. 91 10. 99 =3
=]
18 11. 56 11. 56 11. 60 2
B 11.0f
19 11. 33 11. 33 11. 30 &
20 11. 68 11. 69 11.73 .
. W )I| Z54E Training set
21 11. 67 11.57 11. 69 sk WA Test st
22 12. 05 12.03 12.15
23* 11. 36 11. 28 11. 34
* 10.0 Il 1 L 1
24 1175 11. 87 1170 10.0 10.5 11.0 15 12.0 12.5
25% 11.77 11. 61 11. 74 S
Experimental activities
(b) CoMSIA
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Fig. 3 Contrast diagram between measured and
predicted values of 3D-QSAR
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Fig.5 Contour maps of the CoMSIA
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