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Molecular connectivity which is based on molecular to- 
pology and is an index of extent of molecular branching, 
is an important predictive tool in toxicology (Kier and 
Hall 1977; Rose and Jurs 1982; Sabljic and Protic 1982; 
Sabljic 1983). In the previous paper (Murakami and 
Fukami 1985) we introduced a concept of zero-order spe- 
cific molecular connectivity which was obtained by di- 
viding the zero-order molecular connectivity index 
(Sabljic 1983) with the number of non-hydrogen atoms in 
a molecule, and we calculated these values of represent- 
ative pesticides and related compounds. It was found 
that carbaryl or Sevin, a broad spectrum carbamate insec- 
ticide with anticholinesterase activity, has very low 
zero-order specific molecular connectivity as compared 
with other pesticides. 

In this report we calculate the zero-order specific mo- 
lecular connectivity values of various carbamate pesti- 
cides. Furthermore, we derive the second-order specific 
molecular connectivity index which is obtained by divid- 
ing the second-order molecular connectivity index (Kier 
and Hall 1977) with the number of molecular fragments 
consisting of three adjacent and consecutive non-hydrogen 
atoms, and calculate these indices of the carbamates. 
The relationships between these indices and mutagenicity, 
carcinogenicity and teratogenicity of the pesticides as 
reported in the literature are examined. 

MATERIALS AND METHODS 

The zero-order molecular connectivity index, 0,9(.., was 
calculated in the following fashion (Sabljic 1983). Each 
non-hydrogen atom in a molecule is described by its delta 
value, 6 , which is equal to the number of adjacent non- 
hydrogen atoms. The index is then calculated for each 
compound according to the expression: 
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n 

k 
j = l  

where "n" is the number of non-hydrogen atoms in a mole- 
cule. The zero-order specific molecular connectivity 

index is expressed as U~/n. 

The second-order molecular connectivity index,2~-, refers 
to molecular fragments consisting of three adjacent and 
consecutive non-hydrogen atoms (i,j and k)(Kier and Hall 
1977). The value of cij k is computed as the reciprocal 

square root of the product of the delta values, 

( ~i 6j ~k )-0" 5 These cij k values are then summed by 

considering all molecular fragments in the molecule. 
The summariziDg expression becomes 

"~ -0.5 
cijk =Z ( j  k)s 

s 

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~/s. 

RESULTS AND DISCUSSION 

In Table 1 the zero- and second-order molecular connec- 
tivity indices and their corresponding specific indices 
of 12 carbamate pesticides are arranged in order of in- 
creasing the second-order specific molecular connectivity 
indices. Table 1 also provides an overview of the cur- 
rent status of mutagenicity, carcinogenicity and terato- 
genicity testing of the carbamate pesticides compiled by 
Woo (1983). It is the most comprehensive review on the 
toxicity of carbamates at present. 

In a general way, it appears that a relationship does not 
exist between the specific molecular connectivity indices 
of the chemicals examined and their mutagenic activities. 
Also, a close correspondence cannot be found between the 
indices and carcinogenic potencies. However, it is 
clearly indicates that only two chemicals, carbaryl and 
benomyl, with the lowest zero- and second-order specific 
molecular connectivity indices show the teratogenic ac- 
tivity. More data are needed to establish the signifi- 
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cance of the specific molecular connectivity or other 
molecular topological values for evaluating teratogen- 
icity of carbamate pesticides and other chemicals. We 
are now studying the structure-teratogenicity relation- 
ship of chemicals of various classes using more elaborate 
prediction methods. 
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