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Abstract :Acute toxicity (15min- EGs) determination of 16 subgtituted ngphthaene compoundsto Photobacterium phos-
phoreum was undertaken according to the standard procedures, while the efectsof molecular structuresof sdected com-
poundson ther toxicity to test microorganism were logisticaly conducted by usng quantitative structure-activity rea
tionship (QSAR) technique. The reationship was developed as: - 10gECsy = 5.592 - 7.489qH™ + 0. 777 ELumo +
0.00® (n=16, rgq = 0.970, S= 0.089, p<0.0001). The prediction model was tested with severd different
methods and the results indicated that the mode was reaonable and robust. Furthermore, the quantum chemicd pa
rameters entering into QSAR mode were used to discuss the posshble toxicity pathways, and the results showed that the

selected compounds were of reactivity and their toxicity behaviors were complex processes containing physca partition
gtages as well as bio-chemica reaction stages.
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Table 1l The cdculated structura parameters and their toxicities of sdected chemicds

- IgECso
a ELumo gqH”* 19 Kow
1 95. 66 - 1.268 0. 1565 3.316 4. 244 4.280 - 0.036
2 > - 101.32 -0.551  0.1467 4.179 4.968 4.980 - 0.012
3 1,2 - 111.11 - 0.831 0. 1518 4.842 4. 844 4.803 0.041
4 1- - 106. 17 -1.311 0. 1686 3. 059 4. 262 4. 248 0.014
5 - 99. 37 -0.175  0.1858 2.089 4.953 4.973 - 0.020
6 2- 101. 13 - 0.175 0.1844 2.089 5.034 4.999 0.035
7 4 -1- 103. 89 - 0.642 0. 1581 2.901 4.786 4.828 - 0.042
8 - 112.01 -1.269  0.2703 1. 459 3.552 3.572 - 0.020
9 114.10 -1.218  0.2769 1.459 3.607 3.583 0.024
10 -1- 121. 80 - 0.912 0. 2739 0. 232 3.935 3.919 0.016
11 -2 124. 65 - 1.076 0. 2783 0. 232 3.971 3.780 0.191
2 7 & > 132. 67 -1.001  0.2769 - 0.435 3.648 3.849 - 0.201
13 1- 94. 67 - 0.368 0.2191 2. 649 4. 492 4.527 - 0.035
14 2- 95. 82 - 0.343 0.2174 2. 690 4. 470 4.544 - 0.074
15 5 -1- 104. 88 - 0.279 0. 2198 1.770 4.634 4. 656 - 0.022
6 22- 224.10 -1.453  0.2209 4.504 4.788 4.784 0. 004
(CCR) , (eV).
MOPAC97!°! AM1 (101 , 1.
o), 0) . “ STATGRAPHICS’
(A.U.) : (STSC, Ver. 4.0,1985) ,
( Eromo) ( ELumo) (VIF) =,
(eV) ; 2
(gH™) (@), 2.1
(A.C.U.) (HOF) , , )

(T8) , (EE) , - :



18 23

(1, nfe B, 3 % ,
. —S03H ,
, :—NH;> —©OH > Br
, > —NO, > —S0O3H. ) ,
IgECso (1) : K-S (1) (
- IgECso = 5.502 - 7.489qH"* 2) , :
- 15 2
+ O 777 ELUMO + O Oogx (1) (1 401 X 10 y O 097 ) y - 0 190 y
n =16, ryg = 0.970, S = 0.089, 3. 386.
F = 161.36, p < 0.0001 2 @
2 (VIR
N » Ve Table2 Correlation matrix and VIF of eq. (1)
S , F F
VIF
P ' 2 a ELumo gH"* eq. (1)
(1) Fadj »
gEC, a 1.000 1.202
16 g=-s0 ELumo 0. 486 1. 000 1.143
gqH* - 0.149 0.193 1.000  1.000
2 . Hansch
53[
] (1) [
|gEC50 / 2 4-9j
Q
|g Kow : E." 4.5
- IgECsp = 3.857 + 0.2307 Ig Kow  (2) g
n =16, ra = 0.431, o
S =0.387, F = 12.34, P = 0.003 37
IgE lg K 33
g CSO g ow 35 38 4.1 4.4 4.7 S
’ ’ FRHIME -1gECso
, , 1 95%
—NH, , —SOzH —OH, Fig.1 Plot of observed vaues vs predicted
vaues at 95 % confidence levd
Kow
' 3 (1) Jacknife
y , Table 3 Summary of results of Jacknife tests
/ , - 19ECso
(<20%of n) ra S
1 16 0. 9695 0. 0891
2 30 0. 9679 0.0913
(1) :
( 2, 1 3 50 0. 9666 0. 0925
0. 9680 0. 0910

(1) , Jack-
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