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The molecular connectivity value which is a measure of
extent of molecular branching, increases with increasing
molecular size. Therefore, to evaluate the structural
information of molecular connectivity more pertinently,
we introduced a concept of specific molecular connectiv-
ity which was the ratio of the molecular connectivity
index to an information concerning the molecular size.
Twe specific molecular connectivity indices have been
used in our studies: The zero-order specific molecular
connectivity which is obtained by dividing the zero-or-
der molecular connectivity index (Sabljic 1983) with the
number of non-hydrogen atoms in a molecule, and the
second~order specific molecular connectivity which is
obtained by dividing the second-order molecular connec-
tivity index (Kier and Hall 1977) with the number of mo-
lecular fragments consisting of three adjacent and con-
secutive non-hydrogen atoms. In this report we calcu-
late the zero-order and second-order specific molecular
connectivity values of various chlorinated benzenes and
a polychlorinated biphenyl, and examine the relation-
ships between these values and their mutagenic, carcino-
genic and teratogenic potentials and toxic effects as
reported in the literature.

MATERIALS AND METHODS

The zero-order molecular connectivity index, QX., was
calculated in the following fashion (Sabljié¢ 1983).

Each non-hydrogen atom in a molecule is described by its
delta value, § , which is equal to the number of adja-
cent non-hydrogen atoms. The index is then calculated
for each compound according to the expression:
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where "n" is the number of non~-hydrogen atoms in a mole-
cule. The zero-order specific molecular connectivity

index is expressed as O)C/n.

The second-order molecular connectivity index,z)c, refers
to molecular fragments consisting of three adjacent and
consecutive non-hydrogen atoms (i,3j and k) (Kier and Hall

1977). The value of cijk is computed as the reciprocal
square root of the product of the delta values,

-0.5
( 6i 5j 5k) . These cijk values are then summed by

considering all molecular fragments in the molecule.
The summarizing expression becomes '

2
x _ . -0.5
X—Zcijk ‘g( §id580

" n

where "s" is the number of molecular fragments consisting
of three adjacent and consecutive non-hydrogen atoms in
a molecule. The second-order specific molecular connec-

tivity index is expressed as 2)(/3.
RESULTS AND DISCUSSION

We previously calculated the zero-order specific molecu-
lar connectivity values of representative pesticides and
related compounds and found that carbaryl had very low
value as compared with other pesticides (Murakami and
Fukami 1985). Since there is increasing concern over

the reported teratogenic effects of this compound in mam-
mals (Fischbein 1976), we examined the relationships be-
tween the zero- and second-order specific molecular con-
nectivity indices and mutagenicity, carcinogenicity and
teratogenicity of carbaryl and other carbamate pesticides
as reported in the literature (Woo 1983). It was demon-
strated that carbaryl and benomyl had the lowest zero-
and second-order specific molecular connectivity indices
among the carbamates examined (Murakami and Fukami 1986).
These two chemicals have positive evidence for terato-
genicity (Woo 1983). 1In the present study the validity
of this specific molecular connectivity-teratogenicity
relationship found in carbamate pesticides is examined
for organochlorine compounds.
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In Table 1 the zero- and second-order molecular connec-
tivity indices and their corresponding specific indices
of six chlorinated benzenes and a polychlorinated bi-
phenyl are arranged in order of increasing the second-
order specific molecular connectivity indices. Table 1
provides an overview of the current status of muta-
genicity, carcinogenicity and teratogenicity testing of
the chlorinated chemicals compiled by Lai (1984). Some
representative acute toxicity data (per oral acute LDSO

values) of these compounds are also presented in Table 1.

It appears that relationships do not exist between the
specific molecular connectivity indices of the compounds
examined and their mutagenic and carcinogenic potencies.
However, only chemicals with the lowest second-order spe-
cific molecular connectivity indices, hexachlorobenzene,

[} 1 ]
3,4,5,3 ,4 ,5 -hexachlorobiphenyl and pentachlorobenzene,
show the teratogenic potencial. These findings coincide
with those obtained by the examination of carbamates
(Murakami and Fukami 1986). In a general way, it appears
that a relationship exists between the second-order spe-
cific molecular connectivity indices of the compounds and
their acute toxicity (Table 1). However, a strict corre-
spondence does not exist between them (correlation coef-
ficient r=0.77).

There are an estimated 63,000 chemicals in common use
(Maugh 1978), but reliable teratogenicity data in the
literature is limited to less than 670 compounds (Enslein
et al. 1983). Therefore, the development of rapid meth-
ods to evaluate teratogenic potential of chemicals is re-
guired in order to eliminate the possibility of human ex-
posure to such hazardous chemicals. The present results
on the specific molecular connectivity may be a useful
beginning of the development of a method for predicting
teratogenicity of chemical compounds.
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