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ABSTRACT

The quantitative structure toxicity relationship of 89 derivatives of alcohol
have been studied with the help of total energy, absolute hardness and
electronegativity. The alcohols have been divided into four groups. The
first group consists of derivatives of amino alcohol, second consists of
derivatives of diol, the third and fourth respectively consist of derivatives
of halogenated and unsaturated alcohols. A direct relationship between the
toxicity of all groups of alcohols and el ectronegativity has been observed.
The QSTR model of all thefour sets have been developed. The best QSTR
model of first and second set of compounds have correlation coefficient
value above 0.94 and 0.7 respectively, which has been derived by combina-
tion of al the three descriptors. The best QSTR model of third set and
fourth set of compounds have correl ation coefficient value above 0.86 and
0.65 respectively, which has been derived by combination of descriptors
consisting total energy, absolute hardness and electronegativity. The ab-
solute hardness is one of the most significant descriptor for searching the
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low toxicity of alcohols.

INTRODUCTION

QSAR study of phenolswith the help of quantum
mechanica parameter hasrecently been madeby Singh
et Y. They developed QSAR modelshaving high de-
gree of predicted power with correlation coefficient
vaue above0.88. QSARZ® hasbecomeincreasingly
hel pful inunderstanding many aspect of chemical bio-
logical activity indrug research and pharmacol ogical
sciences®. QSAR hasgained importancein hydroxyl
group of acoholsaso. Successof QSARisnot limited
to development of new drugs, but asoin exploringthe
toxicologica and ecotoxicological characterstic of com-
pound. Recently QSTR study of large number of or-
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ganicmoleculeswerefurther sudiedby Snghetd, using
different type of descriptors™. Themodel s provided
correlation coefficient above 0.9.

Thehydroxyl group of acoholshaswiderange of
cdlular activitiesand areimportant target for study of
toxicity. Inthe present work QSTR study of 89 deriva
tiveof dcohol, whosetoxicity against tetrahymenapy-
riformisisreported®. hasbeen made. The QSTR study
of derivativesof dcohol hasbeen madewiththehelp of
guantum mechnical parameter such as, total energy
(ET) dbsolutehardness (n) and e ectronegativity(y). The
biological toxicity of alcohol derivatives hasbeenre-
ported by four different methods of inhibitory growth
concentration’®*2, Thederivatves accordingly havebeen
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studied in four setsand also indicates arelationship
between absol ute hardnessand inhibitory growth con-
centration.

EXPERIMENTAL

Thestudy materiasof thispaper are 89 derivatives
of diphatic acohol, which have beendivided infour
setson the basis of different inhibitory growth mea-
surement. For QSTR prediction, the 3D modeling and
geometery optimization of al thecompoundshavebeen
donewith the help of PCMode softwareusing PM3
hamiltonian™. The M OPAC cal culations have been
performed with WINMOPAC 7.21 software, by ap-
plying keywords PM 3 Charge=0 Gnorm=0.1, Bonds,
Geo-OK, Vectorsdensity. Thefour setsof compounds
arelisted in TABLE 1-4. Thevalues of total energy,
absol ute hardness and el ectronegativity have been ob-
tained from thissoftware by solving theequationsgiven
below and theresultsareincluded in TABLE 1-4.

TABLE 1: Aminoalcoholsand their observed toxicity (IGC, )
and predicted toxicity against tetr anymena pyriformis

No. Compounds 1GCs Er n X 1Proxicty 2Proxicity
1 2-(Methylamino)ethanol ~ -1.8202 -44.455 5.955 -3.338 -1.67  -1692
2 4-Amino-1-butanol -0.9752 -51.636 6.134 -3.204 -0.875  -0.992
3 2-(Ethylamino)ethanol -1.6491 -51.605 5905 -3.347 -1.729  -1.697
4 2-Propylaminoethanol -1.6842 -58.766 5.896 -3.364 -1.636 -1.607
5 DL-2-Amino-l-pentanol  -0.6718 -58.793 6.119 -3.237 -0.805 -0.788
g SAmino-22-dimethyl-1- 5546 5617 6123 -3.329 -0.788  -0.938

propanol
7 6-Amino-1-hexanol -0.958 -65.955 6.137 -3.272 -0.61  -0.656
8 DL-2-Amino-1-hexanol  -0.5848 -65.953 6.113 -3.245 -0.70L -0.675
g DL-2-Amino-3-methyl-1- pers 55795 6109 -3.214 -0.842 -0.773
butanol

10 ZAmino-33-dimethyl- 7178 65061 61 -3218 -0.749 -0.661

butanol

11 ZAmino-3-methyl-1- -0.6504 -65.95 6115 -3.228 -0.695 -0.641

pentanol

12 2-Amino-4-methyl- -0.6191 -65.953 6.097 -3.234 -0.759  -0.696

pentanol

13 2-(tert-Butylamino)ethanol ~ -1.673 -65.923 5.893 -3.38 -1521 -1501
14 Diethanolamine -1.7941 -63.781 5.875 -3.485 -1.627 -1.777
15 L3Diamino-2-hydroxy- 4505 53651 5953 -3.366 -1512  -1.559

propane

16 N-Methyldiethanol amine  -1.8338 -70.902 5.753 -349 -1.956  -1.97
17 3:(Methylamino)-1,2- -15341 -63.784 5854 -3276 -1.704 -1464

propanediol

18 Triethanolamine -1.7488 -90.224 5735 -3572 -1.682 -1774

IGC,, 50% inhibitory growth concentration, E. n, x are total
energy, absolute hardness, electronegativity

In DFT, the € ectronegativity, commonly knownto

TABLE 2: Acetylenicalcoholsand diols& their and toxicity
(IGC,) and predicted toxicity againgt tetr ahymena pyrifor mis

No. Compounds 1GCso Er n %X 3Prodty 4Proxicity
1 3-Butyn-2-ol -0.4024 -38564 6.28 -4513 -1.038 -1.166
2 1-Pentyn-3-ol -1.1776 -45.723 6.256 -4.669 -0.222 -0.412
3 2-Pentyn-1-ol -0.5724 -45.779 5932 -4.27 -1516 -1.254
4 2-Penten-4-yn-1-ol -0.5549 -43.915 4.942 -4.621 -0456 0.132
5 1-Hexyn-3-ol 0.6574 -45.723 6.256 -4.669 -0.222 -0.412
6 1-Heptyn-3-ol -0.265 -60.043 6.257 -4.679 0.425 0.286
7  4-Heptyn-3-ol -0.0336 -60.093 6.049 -4.328 -0.713 -0.498
8 2-Octyn-1-ol 0.1944 -67.259 6.007 -4.328 -0.403 -0.136
9 4-Methyl-1-pentyn-3-ol  -0.0267 -52.887 6.228 -4.64 -0.008 -0.133
10 4-Methyl-1-heptyn-3-ol  0.7426 -67.204 6.205 -4.633 0.585  0.536
11 (+)-1,2-Butanediol -2.0482 -38564 6.28 -4513 -1.038 -1.166
12 (+)-1,3-Butanediol -2.3013 -54.419 6.919 -3.987 -2.063 -2.144
13 1,4-Butanediol -2.2365 -54.429 6.917 -3.978 -2.093 -2.166
14 1,2-Pentanediol -1.6269 -61.581 6.92 -4.044 -1569 -1.659
15 1,5-Pentanediol -1.9344 -61.589 6.915 -3.973 -1.799 -1.839
16 2-Methyl-2,4-pentanediol -1.9531 -68.724 6.915 -3.988 -1.443 -1.464
17 (+)-1,2-Hexanediol -1.2669 -68.741 6.912 -4.051 -1.238 -1.3

18 1,6-Hexanediol -1.4946 -68.749 6.922 -3974 -1.489 -1.505

IGC,,.50% inhibitory growth concentration, E. n, x are
total ener gy, absolute har dness, electronegativity

achemigt, isdefineasthenegative of apartia deriva
tiveof energy E of an atomic or molecular systemwith
respect to the number of eectrons N with aconstant
externd potenti alv(r)[l“l.

p=-x - GE/8N),, @

In accordancewith the earlier work of 1czkowski and
Margrave,[*¥ it should be stated that when assuming a
guadratic relationship between Eand N andinafinite
difference approximation, Eq. 1 may berewritten as

x = —p =—(IE +EA)/2 )
wherelE and EA arethevertica ionization energy and
electron affinity, respectively, thereby recovering the
electronegetivity definition of Mulliken.*® Moreover, a
theoretica justification wasprovided for Sandersons
principleof e ectronegativity equdization, which states
that when two or more atoms cometogether toforma
molecule, their el ectronegativitiesbecome adjusted to
the sameintermediate val ue.*’*¥ The absol ute hard-
ness isdefineas®

n =1/2 Gp/ 8N),, =1/2 (82B / 8N2), )
whereEisthetota enegy, N isthenumber of electrons
of thechemical species, and o) istheextend potential.
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TABLE 3: Halogenated and saturated alcoholsand their ob-
served toxicity (IGC, ) & predicted toxicity againgt tetr ahy-
menapyriformis

No. Compounds 1GCs Er n %X SProxicty 6PrToxicity
1 2-Bromoethanl -0.3538 -37.783 5.375 5677 -1342 -0575
2 2-Chloroethanol -15343 -30.654 5.804 -4706 -1327 -1489
3 1Chloro-2-propanol  -1.2446 -46.808 5.799 -4.675 -1033  -12

4 3Chloro-l-propanol  -11622 -46.816 5.809 -4.639 -1034 -1242
5 4-Chloro-1-butanol -0.5320 -53976 5817 -4.633 -0743 -0.905
6 3;§g£g?-2,2-dimethyl-l- -0.8568 -61.151 5.793 -4.563 -0446 -0.689
7 6-Chloro-1-hexanol 0353 -68.206 5.819 -4613 -0.157 -0.255
8 8-Chloro-1-octanol 01879 -82616 5.82 -4606 0429 0412
9 6-Bromo-1-hexanol 05721 -66.426 5383 5563 -0171 0622
10 23-Dibromopropanol  -0.9264 -56.975 4.639 -5.251 -0.452 -0.967
11 Methyl alcohol -2.6656 -20.788 7.323 3815 -2316 -2.253
12 Ethyl alcohol 19912 -27.933 7.116 -3.782 -1994 -2.155
13 1-Propanol -1.7464 -35.093 7.056 -3.827 -1692 -1808
14 2-Propanol -1.8819 -35.088 7.157 -3881 -1707 -1637
15 1-Butanol 14306 -42.253 7.023 -3864 -1395 -1447
16 (+)-2-Butanol 1542 -42.243 7.106 -3906 -1.407 -131

17 2-Methyl-1-propanol  -1.3724 -42250 7.063 385 -14  -1431
18 2-Pentanol -1.1596 -49.405 7.076 -3922 -111 -0.977
19 3-Pentanol 12437 -49.402 7.025 -3897 -1102 -1.059
20 3-Methyl-2-butanol -0.9959 -49.407 7.082 -3915 -111 -0.981
21 tet-Amylalcohol 11729 -49.432 7.051 -3855 -1105 -1.095
22 2-Methyl-1-butanol -0.9528 -49.415 7.033 -3875 -1103 -1085
23 3-Methyl-1-butanol 10350 -49.417 6.968 -3814 -1094 -1232
24 22-Dimethyl-1-propanol -0.8702 -49.432 7.051 -3855 -1.105 -1.095
25 2-Methyl-2-propanol  -1.7911 -42.259 7.063 -385 -14  -1.431
26 1-Hexanol -0.3789 -56573 6.987 -3.903 -0.804 -0.748
27 33-Dimethyl-1-butanol  -0.7368 -56.587 6.927 -3.791 -0.794 -0.965
28 4-Methyl-1-pentanol ~ -0.6372 -56.578 6.982 -3.869 -0.803 -0.803
29 1-Heptanol 0105 -63733 6977 -3915 -0509 -0.402
30 2,4-Dimethyl-3-pentanol -0.7052 -63.726 6.905 -3.877 -0.499 -0.524

IGC,,.50% inhibitory growth concentration E_ n, y are
total ener gy, absolute har dness, electronegativity

Theoperationd definition of absolutehardnessand dec-
tronegativity isgivenas

n =1/2(IE — EA) @)

x =—p =—(IE +EA)/2 ©)
wherel E and EA aretheionization energy and electron
affinity, respectively, of the chemical species. Accord-
ing to Koopman’s theorem, the IP is simply the eigen-
vaue of HOMOwith changeof signand EA iseigen-
vaueof LUMOwith changeof sign; henceEgs. 3and
4 may bewritten as

—= Py/] Peper
n=1/2eLUMO-g¢HOMO) (6)
x=-p=1/2(eLUMO +eHOMO) (7
With regard to QSTR of achemical system, thetotal
energy a so played animportant role. Thetota energy
of amolecular systemissum of thetota electronicen-
ergy (E,) andtheenergy energy of theinternuclear re-
pulsion (E,). Thetota € ectronic energy of thesystem
isgiven by2Y

TE=1/2P(H+F) )
whereP isthedensity matrix and H isthe one-electron
matrix.

RESULT AND DISCUSSION

Thebiologicd toxicity of acohol derivativeshasbeen
reported by four different parameters. Thea cohol de-
rivativesareaccordingly divided infour different sets,
whichisaongwiththeir reported biologica toxicity are

TABLE 4: Unsaturated alcoholsand their observed toxicity
(IGC,) and predicted toxicity againgt tetr ahymena pyrifor mis

No. Compounds 1GCs Er n % "Proxicity 8Proxidty
1 2-Methyl-3-buten-2-ol  -1.3889 -47.57 5731 -4538 -1.271 -1.274
2 4-Pentyn-1-ol -1.4204 -45.736 6.321 -4.488 -1.505 -1.502
3 2-Methyl-3-butyn-2-ol  -1.3114 -45.731 6.388 -4.59 -1.52 -1.521
4 trans-3-Hexen-1-ol -0.7772 -54.754 5335 -4.281 -0.775 -0.772
5 5-Hexyn-1-ol -1.2948 -52.896 6.315 -4.477 -1.097 -1.095
6 3-Methyl-1-pentyn-3-ol -1.3226 -52.886 6.374 -4.729 -1.11  -1.119
7 4-Hexen-1-ol -0.754 -54.754 5353 -4.293 -0.779 -0.777
8 5-Hexen-1-ol -0.8411 -54.734 5.602 -4.462 -0.835 -0.838
9  4-Pentyn-2-ol -1.6324 -45729 6.298 -4512 -15  -1.498
10 5-Hexyn-3-ol -1.4043 -52.884 6.332 -4.397 -1.101 -1.096
11 3-Heptyn-1-ol -0.3231 -60.107 5.971 -4293 -0.611 -0.606
12 4-Heptyn-2-ol -0.616 -60.1 6.006 -4.298 -0.619 -0.614
13 3-Octyn-1-ol 0.017 -67.267 597 -4296 -0.204 -0.201
14 2-Propen-1-ol -1.9178 -33.253 5571 -4.499 -2.049 -2.048
15 2-Buten-1-ol -1.4719 -40.433 5336 -4.328 -1.589 -1.585
16 (+)-3-Buten-2-ol -1.0529 -40.409 5.673 -46 -1.665 -1.669
17 cis-2-Buten-1,4-diol -2.1495 -52.608 5.307 -4.377 -0.891 -0.892
18 cis-2-Penten-1-ol -1.1052 -47.593 5324 -4.3 -1.18 -1.176
19 3-Penten-2-ol -1.401 -47592 5424 -4399 -1.202 -1.201
22 trans-2-Hexen-1-ol -0.4718 -54.753 5.323 -4.301 -0.772 -0.771
21 1-Hexen-3-ol -0.8113 -54.728 57 -4849 -0.857 -0.876
22 cis-2-Hexen-1-ol -0.7767 -54.753 5.323 -4.301 -0.772 -0.771
23 trans-2-Octen-1-ol 0.3654 -69.073 5.322 -4.306 0.042  0.039

IGC,,.50% inhibitory growth concentration E_ n, y are total
energy, absolute hardness, electronegativity
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presented in TABLE 1-4. Each tableisdivided into
subgroupsin order to demonstrate better and sequen-
tia relationship betweenthebiologicad toxicity andre-
activity parameters. Theobserved biologicd toxicity in
each table hasbeen arranged inincreasing order. The
reactivity indices such astotal energy (ET) absolute
hardness(n) and el ectronegativity(y) of the correspond-
ing alcohol derivativesarea so presented in thetable.
Thediscussion has been made under two captions:-

1. Rdationshipwithreactivity indices

2. QSTRmodd

Relationship with reactivity indices
First set

Thefirst set contain 18 amino acohol derivatives
andtheir biologicd toxicity hasbeen measuredinterms
of 50% inhibitory growth concentration. Thereactivity
indicesaongwithbiologica toxicity of thisset of com-
pounds are placed in TABLE 1. A close look of this
tableindicatesthat toxicity increasesby increasing the
carbon chainin homologous series and decreases by
theaddition of alkyl amino group (R-NH,). (R=CH,
TABLE 5: Reationship between absolutehar dnessand toxic-
ity of first set

or CH_or CH_). Except with absol ute hardnesswhere
thereisdirect relatively, there appearsno relationship
of toxicity with other reactivity indices. Sincethereis
direct relationship of toxicity with absolute hardness,
thevalueshave been separately tabulated in TABLE 5
and for sequential representation thetable have been
divided in three subgroupsA, B and C. Compound
(5), (6) and (13) do not follow the sequential trend.

Second set

The second set contain 18 acetylenic a cohol and
diol derivativesandther reported biologica toxicity has
been reported in terms of 50% inhibitory growth con-
centration. Thereactivity indicesa ong with biologica
toxicity of thisset of compoundsareplacedin TABLE
2.A closelook of thistableindicatesthat thetoxicity
decreaseswhen two hydroxyl (-OH) group areattached
a onecarbonatomi.e. diol derivativesandtoxicity in-
creases by the addition of doubl e/triplebond. Only the
absol ute hardness showsdirect rel ationship, the other
reactivity indicesshow norelationship. Thereisain-
versere ationship between absol ute hardness and ob-

TABLE 6: Reationship between absolutehar dnessand toxic-
ity of second set

Compd. No n T Compd. No n T
SUBGROUP-A SUBGROUP-A
16 5.753 -1.8338 12 6.919 -2.3013
14 5.875 -1.7941 13 6.917 -2.2365
4 5.896 -1.6842 16 6.915 -1.9531
3 5.905 -1.6491 17 6.912 -1.2669
15 5.953 -1.4275 1 6.280 -0.4024
12 6.097 -0.6191 6.257 -0.265
9 6.109 -0.5852 9 6.228 -0.0267
8 6.113 -0.5848 10 6.205 0.7426
SUBGROUP-B SUBGROUP-B
18 5.735 -1.7488 11 6.280 -2.0482
17 5.854 -1.5341 2 6.256 -1.1776
10 6.100 -0.7178 7 6.049 -0.0336
11 6.115 -0.6594 8 6.007 0.1944
SUBGROUP-C SUBGROUP-C
1 5.955 -1.8202 15 6.915 -1.9344
2 6.134 -0.9752 3 5.932 -0.5724
7 6.137 -0.958 4 4.942 -0.5549

n isabsolute hardnessand T isreported toxicity in tems of 50%
inhibitory growth concentration for tetrahymena pyriformis

n isabsolute hardnessand T isreported toxicity in tems of 50%
inhibitory growth concentration for tetrahymena pyriformis
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served toxicity. In order to demonstrate therelation-
ship, thevalues of absolute hardnessand toxicity are
placed in TABLE 6, and for sequential representation
thetablehasbeen further divided into three subgroups-
A, B and C. Compounds (5), (14) and (18) do not
follow thistrend.

Third set

Third set of derivatives contains 30 halogenated -
cohol and saturated alcohol derivativesand their re-
ported biologicd toxicity isshownintermsof 50%in-
hibitory growth concentration. There ationship between
reported biologica toxicity and € ectronegativity of this

TABLE 7: Relationship between absolutehar dnessand toxic-
ity of third set

Compd. No n T

SUBGROUP-A

11 7.323 -2.6656

12 7.116 -1.9912

25 7.063 -1.7911

13 7.056 -1.7464

15 7.023 -1.4306

23 6.968 -1.0359

27 6.927 -0.7368

30 6.905 -0.7052

5 5.817 -0.5329

1 5.375 -0.3538
SUBGROUP-B

14 7.157 -1.8819

16 7.106 -1.542

18 7.076 -1.1596

24 7.051 -0.8702

28 6.982 -0.6372

29 6.977 0.1050

9 5.383 0.5721
SUBGROUP-C

17 7.063 -1.3724

21 7.051 -1.1729

22 7.033 -0.9528

26 6.987 -0.3789

8 5.820 -0.1879
SUBGROUP-D

2 5.804 -1.5343

3 5.799 -1.2446

6 5.793 -0.8568

—= Pyl Peper

set areshownin TABLE 3. A closelook at thistable
indicatesthat thetoxicity increases by the addition of
halo group (-Cl or -Br) and toxicity decreases by the
decreaseinthe carbon chain of homologousseries. In
order to examin therel ationship between reported bio-
logical toxicity and absolute hardnessthevalues, are
placedin TABLE 7. A referenceto thistableindicates
that thereisdirect rel ationship between absol ute hard-
ness and reported biologica toxicity. However, no se-
quentia relationshipisseen by theva uespresentedin
TABLE 7. Inorder to provide sequential relationship
thetable hasbeen divided into four subgroups- A, B,
C, D, E and F. Compound (1), (9), (13), (17), (25)
and (26) do not follow sequentia relationship.

Fourth set

Fourth set of derivatives contains 23 unsaturated
acohol derivativesand their reported biological toxic-

TABLE 8: Reationship between absolutehar dnessand toxic-
ity of fourth set

Compd. No n T
SUBGROUP-A
10 6.332 -1.4043
1 5.731 -1.3889
16 5.673 -1.0529
8 5.602 -0.8411
7 5.353 -0.754
20 5.323 -0.4718
23 5.322 0.3654
SUBGROUP-B
2 6.321 -1.4204
5 6.315 -1.2948
21 5.700 -0.8113
4 5.335 -0.7772
22 5.323 -0.7767
SUBGROUP-C
9 6.298 -1.6324
12 6.006 -0.6160
11 5971 -0.3231
13 5.970 0.0170
SUBGROUP-D
14 5571 -1.9178
15 5.336 -1.4719
19 5.424 -1.4010
18 5.324 -1.1052

n isabsolute hardnessand T isreported toxicity in tems of 50%
inhibitory growth concentration for tetrahymena pyriformis

n isabsolute hardnessand T isreported toxicity in tems of 50%
inhibitory growth concentration for tetrahymena pyriformis
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ity isintermsof 50% inhibitory growth concentration.
Thereported biological toxicity dongwith reactivity
indicesaregiveninTABLE 4. A closelook at thistable
indicatesthat thetoxicity increases by the addition of
doubl e/triplebond and theexamination of thistablea so
indicatesthat cisform of the compound show |esstox-
icity. In order to examin therelationship between re-
ported biological toxicity and absolute hardnessthe
vaueareplacedinTABLE 8. A closelook at thistable
indicatesthat thereisdirect rel ationship between abso-
|ute hardness and reported biological toxicity. How-
ever, no sequential relationship is seen by the values
presented in TABLE 8. In order to provide sequential
rel ationship the tabl e has been divided into four sub-
groups- A, B, Cand D. Compound (3), (6) and (17)
do not follow sequentia relaionship.

QSTR modds

The QSTR modelsof four groupsof acohal, have
been developed separately in four sets. The quantita-
tiveval uesof descriptors (E, n, and y) of all thesetsof
compounds have been eval uated with the help of PC
Model software, using PM 3 Hamiltonian andthere-
sults areincluded in TABLE 1-4 for the four sets,
alongwith their reported values of toxicity. The QSTR
study of each set is presented below:

First set

Thisset congistsof elghteen derivativesof amino
acohol. Thevauesof variousdescriptorsof thesecom-
pounds, in different combinations have been used for
MLR analysis. The MLR analysis has been done by
Project |eader. Thefollowing four MLR equationspro-
viding high qudity predictivetoxicity arethefollowing
modds
RE1=-0.0176448 E.. +3.731441-24.6745

r CV~2=0.895305 r”2=0.906387 )
RE2=-0.0200482 E +2.6751n+1.76358y-12.6263
rCn2=0.891749 r"2=0.94147 (10)

The equ. 10 (RE2) provides best result
(rC"2=0.891749r"2=0.94147) and istreated as best
QSTRmodd. Thismodel includestotd energy asfirst
descriptor, absol ute hardness as second and el ectrone-
gativity asthird descriptor.

Second set
Thisset consstsof eighteen derivativesof acety-

@Wu'c CHEMISTRY —

lenicacohol and diol derivatives. Thevauesof various
descriptorsof thesecompounds, in different combina
tionshavebeen usedfor MLR andysis. Thefollowing
two MLR equationsproviding high quality predictive
toxicity arethefollowing models:

RE3=-0.0430362 E.. -3.24659y-17.3497

rCv”2=0.48888 r~2=0.666245 (11)
RE4=-0.0470833 E, -0.57337 n -2.58083-11.0288
rCv”2=0.314847 r~2=0.707338 (12)

The equ. 12 (RE4) provides best result
(rCv"2=0.314847 r"2=0.707338) and is treated as
best QSTR modd . Thismodel includestotd energy as
first descriptor, absol ute hardness as second and el ec-
tronegativity asthird descriptor.

Third set

Thisset congstsof thirty derivativesof hal ogenated
alcohol and saturated alcohol. Thevaluesof various
descriptorsof thesecompounds, in different combina
tionshavebeen usedfor MLR andysis. Thefollowing
threeMLR equationsproviding high quality predictive
toxicity arethefollowing models:

RE5=-0.0409116 E_ -0.142859 1 -2.11995
rCv”2=0.610654 r"2=0.721792

RE6=-0.0472426 E_ +0.930021 1 -1.44334 y-15.552
rCV/2=0.790504 r~2=0.863758 (14)
Theequ. 14 (RE6) providesbest result (r2=0.790504
r"2=0.863758) and treated asbest QSTR model. This
model asoincludestota energy asfirst descriptor, ab-
solute hardnessas second and € ectronegetivity asthird
descriptor.

Fourth set

Thisset consistsof twenty threederivativesof un-
saturated a cohol. Theva uesof various descriptors of
these compounds, in different combinationshave been
usedfor MLR andysis. ThefollowingthreeMLR equa
tionsproviding high quality predictivetoxicity arethe
followingmodds

RE7=-0.0568369 E -0.220659-2.70974
rCv~2=0.529661 r~2=0.659909 (15)

REB8=-0.0565628 E. -0.213777n+0.0424689-2.54696
rCv~2=0.51909 r~2=0.659993 (16)

In the above regression equations, the equ. 16
(RE8) provides best result (rCV”2=0.51909
r"2=0.659993) and treated asbest QSTR model. This
model also includestotal energy asfirst descriptor,
absolute hardness as second and el ectronegativity as
third descriptor.

(13)
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CONCLUSION

1. Thereisdirect relationship between reported bio-
logical toxicity and absol ute hardnessof dl thefour
setsof dcohol .viz1, 2, 3and 4. Theabsolute hard-
ness can aone be helpful for searching acohol of
desredtoxicity.

2. Tota energy, absolute hardness and el ectronega-
tivity areimportant parameter for QSTR study. The
above combination of these descriptors provides
best QSTR modelsasisindicated below.

RE2=-0.0200482 E, +2.6751n+1.76358)-12.6263

rCn"2=0.891749 r~2=0.94147 (10)
RE4=-0.0470833 E, -0.57337 n -2.58083y-11.0288
rCv~2=0.314847 r~2=0.707338 (12)

RE6=-0.0472426 E +0.930021 n -1.44334 x-15.552
rCv~2=0.790504 r"2=0.863758 (14)

RE8=-0.0565628 E. -0.213777m+0.0424689y-2.54696
rCv,2=0.51909 r~2=0.659993 (16)

Onthebassof Satistica qudity of resultsitisclear that
onecan usethese equationsto demonstratetherelative
toxicity of compoundsof smilar series.

—= Pyl Peper
REFERENCES

[1] FA.Pasha H.K.Srivastava, PR.Singh; Bioorg.Med.
Chem., 13, 6823 (2005).

[2] PPSingh, H.K.Srivastava, F.A.Pasha; Bioorg.Med.
Chem., 12, 171 (2004).

[3] PPSingh, FA.Pasha H.K.Srivastava; QSAR &
Comb.Sci., 22, 843 (2003).

[4] H.K.Srivastava, F.A.Pasha, PRSingh; Int.J.Quan-
tum Chem., 103, 237 (2005).

[5] FA.Pasha H.K.Srivastava, PPSingh; Mol.Div., 9,
215 (2005).

[6] Y.GSmeyers, L.Bounian, N.J.Smeyers, A . Ezzamarty,
Hernandez-Laguna, C.I.Sainz-Diaz; Eur.J.Med.
Chem., 33, 103 (1998).

[7] FA.Pasha H.K.Srivastava, A.Srivastava, PPSingh;
QSAR & Comb.Sci., 26, 69 (2007).

[8] L.H.Hall, T.A.Vaughn; Med.Chem.Res., 7, 407
(1997).

[9] T.W.Schultz; Toxicol .Methods, 7, 289 (1997).

[10] K.S.Akers, GD.Sinks, T.W.Schultz; Environ.Toxicol.
Pharmacoal., 7(1), 33 (2003).

[11] S.D.Dimitov, O.GMekeyan, GD.Sinks, T.W.Schultz
J.Moal.Struct.(Theochem), 622, 63 (2003).

[12] L.H.Hall, T.A.Vaughn; Med.Chem.Res., 2, 416
(1997).

[13] JJ.PStewart; MOPAC 2002, Fujitsu Limited, To-
kyo, Japan, (2002).

[14] R.G.Parr, R.A.Donnelly, M.Levy, W.E.Palke;
J.Chem.Phys., 68, 3801 (1978).

[15] R.PIczkowski, J.L.Margrave; JAm.Chem.Soc.,
83, 3547 (1961).

[16] R.S.Mulliken; J.Chem.Phys., 2, 782 (1934).

[17] R.T.Sanderson; Science, 121, 207 (1995).

[18] R.T.Sanderson; Chemical Bonds and Bond Energy,
Academic Press: New York, (1976).

[19] R.T.Sanderson; Polar Covalence, Academic Press:
New York, (1983).

[20] R.G.Parr, R.G.Pearson; J. Am.Chem.Soc., 105,
7512 (1983).

[21] B.W.Clare; Aust.J.Chem., 48, 1385 (1995).

ey, Onganic CHEMISTRY
Au Tudian Yournal



