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1.1
("X7) Kier, Hall Randic' " ("X,)
(&):
§= (Z- h)(Zi- Z - 1" (1)
AN A i s hy i R
, 8=75
q X,
wo= 5= X[l (2)
:m  MCI ,m= 0,1, ..5¢ s
: 1 .
1 ab, cd - ,
t P,C.PC CH, Matlab /\/ >— /k/ Q
P ) ( ) 8 a b c d
20 CTED CURD (IR $TRS (HED (AP CURD ¢9) |
1.2 ("K)
(" (S). . 2
vV S , :
Kier Kappa ("K) .
1.2.1 Kappa sp3 ,
c—C , , Kier Kappa ("K)
K= [nm=(m=D]*[n-m""p;’ (3)
m  Kappa , m= 1,2 5 n J ;P Jj
m . (6)
‘K= m(nm- 1P, (4)
K= (n-(m-2"CP)" (5)
(A), n=T7P=17°P=38 (4,05 :
'K = M%ﬁ: 5.143, 2K = Mﬂgzuﬁz 2,344,
( ), (4), (5 K= m,’K= n- L
1.2.2 Kappa Kappa , Kier
"K qQ, j i a;
a=rer -1 (6)
r sp3 (r= 7Tnm);r sp3
. sp 62 nm, Qg2 = %—ﬁ- 1=- 0.20.
j o sp3 a; 0= Z%‘-
a:

a=-0.13x6- (- 0.20)+ (- 0.20) x 2= — 1.38.

K= (n+ a- (m— )(n+ a-1"°CP+ a)’.



K= (m+ a)(m+ g- 17 ('P+ q)7,
K= (m+ a-D)(nm+ a-2"*CP+ a)".
K, K:
K= (9- 1.38)(9- 1.38- 1)"* (14— 1.38)"" = 2.096 8,
K= (9- 1.38= 1)(9- 1.38-2)"« (11- 1.38) " = 2.259 3.
1.

1 2

K K
1 4
No. Compounds ?&’]’, X’ 5(]")(: K X
1 6.89 0.55 0.83 4.17 2.87
2 a,a - 6.23 0.47 0.76 3.85 3.09
3 a- 5.23 0.12 0.27 2.88 2.73
4 4.20 0.15 0.16 2.62 1.94
5 4.20 0.13 0.21 2.62 1.94
6 5.16 0.12 0.25 3.34 2.62
7 5.30 0.16 0.25 3.34 2.62
8 6.41 0.20 0.24 4.02 3.88
9 5.25 0.12 0.22 3.37 3.25
10 7.04 0.50 0.83 4.94 3.54
11 4.37 0.10 0.15 2.02 2.26
12 6.00 0.16 0.34 3.33 3.16
13 7.94 0.25 0.50 5.38 4.64
14 7.94 0.25 0.51 5.38 4.64
15 6.02 0.26 0.43 3.93 3.25
16 6.02 0.26 0.44 3.93 3.25
17 7.24 0.51 0.86 4.77 3.50
18 4.74 0.13 0.22 2.62 2.42
9 N- -2- 6.16 0.19 0.42 3.99 3.27
20 5.93 0.24 0.41 3.32 3.10
21 5.11 0.18 0.33 3.27 2.60
22 7.81 1.50 1.40 4.97 2.69
23 5.80 0.19 0.19 3.30 3.13
24 N- 8.33 0.47 0.47 5.41 4.67
25 a- 4.67 0.12 0.20 2.65 2.48
26 a- 6.50 0.22 0.27 4.02 3.88
27 4.76 0.21 0.37 2.65 1.97
28 4.80 0.07 0.15 2.65 2.48
29 5.16 0.14 0.23 3.34 2.62
30 N- -2- 6.16 0.24 0.31 3.9 3.27
31 5.30 0.14 0.29 3.34 2.62
32 2,4,6- 7.00 0.57 0.85 4.83 2.97
33 4.67 0.10 0.18 2.06 2.31
34 5.30 0.16 0.26 3.34 2.62
35 5.59 0.08 0.16 3.37 3.25
36 - 1,2- 8.04 0.24 0.49 5.58 4.80

)
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No. Compounds ¢ ) X X be K K
37 4.54 0.12 0.19 2.65 2.48
38 5.60 0.26 0.51 3.30 2.62
39 6.13 0.12 0.30 4.11 3.34
40 5.93 0.22 0.43 3.32 3.10
41 4.20 0.15 0.17 2.62 1.94
42 3.83 0.07 0.09 1.97 1.76
1.2.3 'K 1 'K K
() K ,
(B) . (B) (&)
-2
B= g n. (10)
y7.2/11, 'K 1.9677,2.954 1.
(2) K n : N :
: .9 'K
1.3 BOD
42 [4]. R 5
( BODs) (BODv),
BOD= (BODs/BODv) x 100 (11)
, BOD , 2
42 BOD.
2 42 BOD
BOD BOD
No. Com pounds No.  Compounds
Exp. Cal FEr/% Exp. Cal. Er/%
1 88 66 - 25 22 52 56 8
2 a,a- 90 87 -4 23 69 64 -7
3 a- 71 71 0 24 N- 74 72 -3
4 67 70 4 25 a- 64 74 16
5 83 73 - 12 26 a- 71 79 3
6 90 77 -15 27 50 65 29
7 65 71 9 28 56 68 21
8 95 81 - 14 29 86 75 -13
9 87 91 5 30 N- - 2- 60 74 24
10 85 95 11 31 55 74 35
11 66 65 -2 32 2,4,6- 83 77 -7
12 67 69 4 33 53 59 11
13 9 90 -9 34 65 71 10
14 84 91 8 35 90 76 -15
15 78 84 8 36 4- -1,2- 89 95 7
16 75 85 13 37 94 78 - 17
17 89 86 -4 38 94 72 -24
18 85 70 - 17 39 96 82 -15
19 N- -2- 85 83 -3 40 100 74 -26
20 62 72 16 41 70 71 1
21 88 80 -9 42 85 63 - 26
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2
[4 42 BOD 8 ("X) 2 ("K )
SPSS ,
BOD = bo+ DbEi,n = 4, Q°= 0.528, F= 2.54, s= 11.38. (12)
B "X,,"K;n’, Qz, F,s Fischer
BOD , :
5. 42, 5 ( 1. ,
) . 5 :
BOD = 100.733- 15.670° X, — 51.734° X, - 67.413° X + 132.618"X,. + 33.641° K,
n = 42, 0= 0.365, F= 4.141, s = 11.99. (13)
[3] , 37 :
BOD = 100.733- 33.363" X, — 24.650" X. + 63.244" X,.+ 16.574 'K + 29.788°K,
n =37, Q= 0.482, F= 5.77, s= 10.706 . (14)
(14) 2 “Cal.”(  “Fr.” ),
37 10. 3%, [3] ANN 11. 4% (
R* = 0.436,S = 10.515); 5 BOD 18. 40%,
[3]ANN 13.0%.
(14) , Jackknife ( n > 30):
1,2,3, .-, 0 , 34 33 . 0 3.
3 BOD  Jackknife
1 2 3 4 5 6 7 8 9 0
02 0.584 0.429 0. 407 0. 478 0.518 0.507 0. 469 0. 505 0. 483 0. 507
F 7.592 4.059 3. 708 4. 947 5.802 5.553 4.771 5.715 5.223 5.748
S 9.63 11. 22 11. 21 11.28 10.74 10. 87 10. 46 10.31 10. 99 10. 54
300 : (14
, — (QSBR)
QSBR
[13]7 [14 ,
QSBR
42
(14) X, XX KK :
) BOD ) )
[3] ANN .
. ("X1) .
BOD , .,
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Molecular Shape and Connectivity Models for Predicting Biodegradability of
Substituted Aromatic Compounds

GUAN L+na, ZHU Nan, ZHOU Jun, FENG Chang jun
( School of Chemigry and Chemical Engineering, Xuzhou Nomal University, Xuzhou 221116, Jiangsu China)

Abstract: Five variables quantitative structure- biodegradability relationship (QSBR) model was established applying
Kier’ s molecular connectivity indices ("X’ ) and shape indices( "K) simulation analysis of the biochemical oxygen de-
mand (BOD) of 42 substituted aromatic compounds with ( by) activated sludge. The model determined that coefficient
(R’) is 0. 482, and standard deviation is 10. 706, which possessed robustness and predictability. The model was supe-
rior to fragment constant model ( R'= 0. 223) and the neural network approach ( R’= 0. 427) of literature [ 3].

Key words: substituted aromatic compounds; biochemical oxygen demand ( BOD) ; molecular connectivity indices; me-

lecular shape indices; quantitative structure-biodegradability relationship (QSBR) model
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