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A Novel Topological Index for the Study of Biological
Activity ( Toxicity) of Organic Compounds
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Abstract A novel topological index ( Yi ) reflecting the structure of organic compounds are devel-
oped and employed in the study of biological activity (toxicity) of organic com pounds, such as substi—
tuted benzenes, methylbenzene, benzene halide, aromatic halide, chlorobenzene, nitrogen—containing
heterocyles, and linear alcohol. The index ( Yi ) is the ratio of production sum of connectivity index
of all the first order molecules with neighboring sides to effective carbons in molecules in the hydro—
gen-suppressed graph. The toxidties of some substituted benzenes were calculated for
Photobacterium phosphoreum, Pimephales promelas,
cerevisige , Green algae. The Yi has a close correlation with the selected hiological activities of
compounds( 7= 0.9203~ 0. 9914). This method is convenient in calculation, and has a clear phys—

ical significance and a good ability in structuredistinguishing.
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Table 1 Regression analysis of ¥ index to biological toxicities of substituted benzene nitrogen-containing heterocycles and linear
al cohol
Biological
Compound toxicity Correlation equation n N F r
Photobacterium
Substituted benzene  phosphoreum ( mal /1161 ~ 1gECy= 30.1594Yi - 1.51 25 0.27 134.24  0.9240
Pime phales _ _ o
Substituted benzene  promelas (mol /L)16] lgECo = 38165V, 326 20 0.20 15101 0. 9452
Daphnia _ _ —
Substituted benzene magna straus (mol/L)!10] lgECq = 30. 1040 ¥ 1. 89 » 021 179.70 0. 9472
Methylbenzene and _ _S"“h“”’m{ﬁ‘fs - IgECo= 52.6489Yi — 8.6 16 0.12 217.62  0.9693
benzene halide cerevisiae (mol/L)
Green — =
Aromatic halide algae (mol /)16 — IgECs0= 35.3192Yi— 3. 18 12 0. 18 71. 77 0. 9369
Na = K = ATPase _ _
Chlorobenzene activity (mol /L)1) A= 8L 1159Yi+ 23.92 10 0.25 318.00 0. 9877
Nitrogen—containing Ciliatel8 lgC= 1. 8388Yi— 2.2 24 0. 39 121. 82 0. 9203
heterocy cles
Linear Photobacterium _ o
alcohol phosphoreum ( mol /L) 3] LCso= = 2. 0319yi- 0. 38 ? 0.28 403.10 - 0.9914
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Table 2 The biol ogical toxicity data and ¥x index of some substituted benzenes to some life-forms

- lgECso (mol/L) - 1gC miz
Daphnia Pimephales Green Saccharom —
Compound Yi magna straus promelas algae yces cerevisiae
Obsewved Calculated Observed Calculated Observed Calculated Observed Calculated
Benzene 01739 3.34 3.35 3.40 338
Methylbenzene 0 1893 3.48 3.81 3.92 396 1.10 1. 28
o0Xylene 0 1941 3. 64 3.95 3. 84 415
m—Xylene 01999 3.58 4.13 3. 84 437 3.42 2.91 1.70 1. 83
pXylene 0 1996 3. 69 4.12 4.21 436 1.74 1. 82
Chlorobenzene 0 1873 3.59 3.75 3.77 387 3.41 3.47 1. 18 1.17
1, 2-Dichlorobenzene Q. 1970 4.28 4.04 4. 40 426 3.97 3. 81 1.96 1. 68
1, 3-Dichlorobenzene 0 2013 4.21 4.17 4. 41 442 4.01 3. 96 1. 87 1. 91
1, 4 Dichlorobenzene 0 2008 4. 16 4. 15 4. 62 440 3.75 3.94 1. 96 1. 88
'i:riczliloi;benzene L2 3- 02109 4. 54 4. 46 4. 89 479 4.16 4.30 2.41 2. 41
r},’rijhoi:bmzene L2 4- 02137 4.70 4.54 5.00 490 4.10 4. 40 2.45 2. 56
1, 2, 3, 4- 1, 2, 3, 4-

Q2229 4. 84 4. 82

Tetrach lorobenzene
Pentoch lorobenzene 0 2394
Hex ach lorobenzene Q0 2457

5. 49 5.32
5.51 5.51
Bromobenzene 01911 3. 81 3. 86 3. 89 403 3.55 3. 60 1. 40 1. 37
1. 2-Dibromobenzene 0 2060 4.28 4.31
1, 3-Dibromobenzene  0.2090 4. 35 4. 40 4.53 423 2.32 2.31
4 4

1, 4-Dibromobenzene 0 2084 . 66 . 38 5.00 469 4.42 4.21 2.37 2.28

1=Chloro-2- 02025 437 4.21
bromobenzene
1=Chloro—4- 02046  4.04 4.27 4.15 408 2.08 2. 08
bromobenzene
1=Chloro=3- 02051 439 428
bromobenzene
Phenol 0 1697 3.26 3.22 3.26 322 0. 86 0. 24
2~Chloroph enol Q1825 3.75 3. 60 3.75 371 1. 13 0. 92
4-Chloroph enol 0 1832 3.93 3.63 3.93 373
Fluorobenzene Q1829 3. 67 3. 62
Aniline 0 1605 3.17 2.94 2. 84 287
4-Bromoaniline Q1778 3. 56 3.53 3. 10 3.13
4-Chloroaniline 0 1744 3. 56 3.40 3.03 301
3- 4= 3Chloro—4- Q1817 0.8  0.88
fluoroaniline
4 0 2002 4. 33 4. 38 3.77 3.92 1. 80 1. 85
Chloromethylbenzene ’ ' ' ’ ' '
2
01961 3.55 1. 85 1. 63
Chloromethylbenzene 3.78

Prediction of the compounds excluding in regression set.
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