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Quantitative Structure and Activity Relationship for Epoxides

Bai Naibin' , Gu Mali? , Xie Fei’ , Wang Xingpingz(l . Research Center for Eco- Environ mental Sciences , Chi-
nese Academy Sciences ,Beijing 100085, China; 2. The Chemical Engineering College of Beijing Union University,
Beijing 100023 , China)

Abstract : Mutagenic activity data of 86 epoxides were collected from a CD system of Registry of Toxic Effects of Che m-
ical Substances ( RTECS 1998 Version) . By using principal component analysis ,the 5 kinds from 11 kinds of molecular
structure descriptors, such as the number of carbon atom , the number of benzene-cycle , the number of hydrogen atom ,
the number of substituted alkyl group and the number of oxygen atom which can have influence on their mutagenic ac-
tivity very much were chosen. After learning of above samples, The Back- Propagation Method( BP) network structure
was optimized, the learning sets of sample were classified , then unknown samples were predicted one by one ; for 86
samples , the correctly classified rate can reach to 92 %bet ween the low class and the high class . Results shown that the
special molecular structure , the epoxides of polycyclic aromatic hydrocarbons contained 3 ~ 4 cycles , can be responsible
for their very high mutagenic activities .
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Table 1  Calculated results for BP network on the QSAR of epoxides
(11021031 04105106] 071 081 09](10011] [12] [13] [14]
9- 16 12 1.0 3 0 0 0 0 0 0 0.001 ++ o+ +
9 -10- 17 14 1.0 3 0 0 0 O 0 0 0.001 ++  + 4
7- 20 14 1 0 4 0 O O O O O 0.002 ++ ++
2- 10 12 1 0 1 0o 0 0 0 0 0 0.001 + 4+ +?
&8 88 1.0 0 0 O O O O O 0.833 ++ ++
9 10 1 1 0 0 o0 O O O 0 0.020 ++ ++
[(1.,1°- )4 - ] 15 14 1 1 0 0 o0 O O O 0 0.100 ++ ++
2,3 4 8 1 2 0 0 0 O 0 0 O 5 + +
-2.,3- 4 8 1 2 0 0 1 0 0 0 0 100 + +
-2.3- 4 8 1 2 0 0 0 1 0 0 O 1000 + +
615 20 14 1. 0 4 0 O O O O O 0.010 ++ ++
2 4 1 o o0 0 0 0 o0 0 O 40 + +
6 12 1 I 0 0 0 0 0 0 O 20 + +
2-(3- )- 6 10 1 1 0 0 0 0 0 0 O 3.3 + +
(1- )- 13 12 1 1 0 0 o0 O O O 0 0.010 ++ ++
[2-(1,1"- )-4 - ] 16 16 1 1 0o 0 o0 o0 o0 0 O 2.5 + +
[2-(1 .1~ )-4 - ] 15 14 1 I 0 0 o O O O 0 0.500 ++ ++
5- 8 14 1 1 0 o0 o0 0 o0 0 O 1 + +
2- -2- 9 10 1 11 0 o0 0 O 0O 0 0.500 ++ ++
(2-(4 )- ) 11 14 1 1 0 0 o O o0 0 O 1 + +
(2-(1- )- ) 14 14 1 1 o 0 o0 o0 o0 0 O 1
[ (4( )- )- ] 16 16 1 1P 0 0 o0 0 0 0 0 0.25 + +
1- 18 12 1.0 4 0 0 0 0 0 0 0.0001 + o+
4 18 12 1. 0 4 0 0 0 0 0O 0 0.002 +
36 1 1 0o 0 o0 o0 o0 0 O 6.3 + +
2-(4 ) 9 10 1.0 0 O O O O O O 780 +
36 1 2 0 0 0 0 0 0 O 57.5 +
4 4 1 0 0 2 0 O O O O 0825 ++ +2?
-(1.,2°h) 18 10 1 0o 4 1 0O 0 0 0 0 0.413 ++ ++
-(2,1-b) 18 10 1.0 4 1 0 0 O 0 0 0.041 ++ o+ +
1,2 -1.,2,3 .4 14 12 1 1 2 0 0 0 0 0 0 0.051 ++  + 4
-(9.10) -(1,2-b) 2010 1. 0 4 0 O O O O O 0.0008 ++ ++
5b,6a -(4.5) -(1.,2°h) 20 12 1 o 4 0 0 0 0 0 O 0.188 ++ + +
10a,l1a (9.10) (1.,2-b) 201210 4 0 O O O O O 0.188 ++ ++
6¢,7a -(7.8) -(1,2-b) 2012106 4 0 O O O O O 0.188 ++ ++
6b 7 -(1,10) -(4,5b) 18 10 1. 0 4 0 O O O O O 0.0004 ++ ++
3a ,4x -(8.9) -(4.,5b) 20 12 1 o 4 0 0 0 O 0 0 0.0004 ++ ++
la,llb -(3.4) -(1,2-b) 1 12 1.0 2 1 0 0 O O O 0.0013 ++ ++
la,2.,3,1lc -(6.,7) -(3.,40b) 18 14 1 13 0 0 0 0O 0 0 0.0001 ++ ++
3b 4 -(1,2)- -(4.,5b) 2012 1.0 4 0 O O O O O 0.0009 ++ ++
6p,7a (10,11)-%& (1,2-b) 20 12 1 0 4 1 o 0 0 0 I 0.0009 ++ ++
3- - -(7.8) -(9,10-b) 1214 1 0 4 0 0 0 O O O 0.177 ++ ++
la,llc B -(5,6°b) 1 12 1. 06 3 0 0 0 O O O 0.123 ++ ++
10- -9.,10- (j) 2012 1.0 4 0 O O O O O 0.019 ++ ++
la 9b -(9,10-b) 1410 1. 060 2 0 O 0 O O O 0.258 ++ ++
1,2,3,4 -(3.,4Y) 14 12 1 1 2 0 0 O O 0 0 o0.001 ++ 4+
1,3 =& 4 8 2 2 0 O O O O O O 37.8 + +
1,2 4 8 1 1 0 0 0 0 0 0 O 46 .2 + +
1.4 4 8 1 2 0 0 O O O 0 O 1 + +
1,2 4 6 1 0o 0 1 o 0 0 0 O 1 + +
1,2 5 8 1 2.0 0 O 0 O 0 0 0.015 ++ +?
(3.4 ) 10 12 1 1 0 o0 o0 0 o0 0 O 1 + +
4(2,3 ) 15 14 1 1 0 0 o0 O O O 0 0.100 ++ ++
4 - -7 .8~ 14 12 1 o o0 2 o0 0 0 0 0 0.25 ++ ++
- 16 16 1 2 0 0 0 O 0 0 O 2.5 + + + 7
1.,2.3.4 -9.10- -1.,2- 16 16 1 12 0 o0 0 O O 0 o0.018 ++ ++
5.6- -5 .60 -7.,12- (a) 20 16 1 0 3 1 0 0O 0O O O O0.113 ++ ++
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5.,6- -5.,6 -7- (a) 19 14 1.0 3 1 0 0 0 0 O 1.9 + ++?
(-)-(18,2R)- -1.,2,3 .4 (a) 18 14 1 1 3 0 0 0 0 1 0 0.001 ++  + 4
( +)-(1S,2R)- -1,2.3 .4 (a) 18 14 1 1 3 0 0 0 1 0 0 0.001 ++ ++
3.4 -1,2,3 .4 (a) 18 14 1 1 30 0 O O O 0 0.0001 ++ ++
( +)-(3S.,4R)- -1.,2,3 .4 (a) 18 14 1 13 0 o0 0 1 0 0 0.001 ++  + 4+
(-)-(38.,4R)- -1.,2,3 .4 (a) 18 14 1 1 3 0 0 0 0 1 0 0.001 ++  + 4
3,4 -1,2.3 .4 (a.,i) 24 16 1 1 5 0 0 0 0 0 0 0.001 ++ ++
4.5 -4 ,5- (e) 20 12 1 o 4 0 0 0 O O 0 0.003 ++ ++
9,10~ -7.8.,9.,10- (a) 20 14 1.0 4 0 O O O O O 0.0001 ++ ++
9,10~ -9.,10,11 ,12- (a) 20 14 1 1 4 0 0 0 O 0 0 0.001 ++  + 4
7.8 -7.,8.,9,10- (a) 20 14 1 1 4 0 0 0 0 O 0 0.0003 ++ ++
11,12- -11,12- -3- 21 16 1 0 3 0 0 0 0 0 0 0.001 ++ o+ +
11,12- -3- 21 14 1 o 3 o0 o0 o0 0 o0 0 0177 ++ ++
1,2 -1.,2,3 .4 p 18 14 1 1 3 0 0 0 0 0 0 0.001 ++ o+ 4
3.4 -1.,2,3 .4 - 18 14 1 1 3 0 0 0 0 0 0 0.001 ++  + 4
(-)3 .4 -1,2.,3 .4 -2 18 14 1 1 3 0 0 0 0 1 0 0.00005 ++ ++
(+)3.4 -1.,2.3 4 F 18 14 1 1 30 0 0 1 0 0 0.0005 ++ ++
7.8.9 -8.,9,10,11- -TH (a) 21 16 1 13 0 o0 0 O O 0O 0.010 ++ ++
5.6- -5.,6 (a,h) 22 14 1.0 4 0 0 O O O 0 0.001 ++  + 4
1,2 -1,2.3 .4 (a,h) 24 16 1 1 5 0 0 0 0 0 0 0.000 ++ ++
1,2- -1,2- (1,2,3-cd) 22 12 1 o s o0 o0 o0 0 0 0 0.003 ++ ++
1,2 -7.8 8 14 2 2 0 O O O O O O 0.433 ++ +?
1,2 6 10 1 2 0 0 0 0 0 0 O 10 + +
1,2- -4 ( ) 8§ 12 2 3 0 0 0 0 0 0 0 0.356 + + + ?
3.4 6 8 1 1 0 1 o 0 0 0 O 34.8 + +
1,2 5 8 1 2 0 0 0 O 0 0 O 15 + +
1,2 -1.,2,3 .4 14 12 1 1 2 0 0 0 0O 0 0 0.001 ++  + 4
1,2 -1,2.3 .4 18 14 1 1 3 0 0 0 0 0 0 0.001 + o+
[(4- ) - ] 10 12 1 1 0 0 0 o0 o0 o0 o0 100 + +
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