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ABSTRACT

in algorithm for computer-assisted genera-
tion of molecular structures from a jross ifor-
mula for acyclic saturated molecules is sugge-
sted. Its task is to facilitate, to some extent,
the solution of the combinatorial problem. Vari-
ous options of a program based on this approach
are discussed.

Computer-assisted structure pgeneration is an inm-
portant part of any artificial intelligence vrogram for cie-
mical inference. Severzl approaches to the solution of this
problem were develoPCd.l'¢ A common ieature ol all of them
is that they are based on topological descrintion il.e. tae
atoms of a chemical structure are vertices and the bonds
are edgec of a chemiecal graph, but they 4i fer in thelir pra-

ctical realization. #or our furtner investigations most ati-



ractive appears the algorithm suggested by lMunk and cowor-
kers.l It consists of combining of numbers representing bon-
ding sites (half-bonds) of a series of structural fragments.
The connectivity within a structure is represented by a pair
of numbers., Using the chemical terminology the bonding site
may be considered as a free valence of the fragment, and the
pair of numbers as a chemical bond.

This approach provides a genmeral scheme which allows
generating different classes of structures ( acyclie,cyclic,
saturated,unsaturated). Two severe problems arise, however
if the fragments are reduced to single atoms: First, the pra-
ctical implementation of such an algorithm requires genera-
ting all of the Wy! permutations of the Ny valences of the
free atoms; restrictions built in the program ensure the ge-
neration of chemically reasonable structures. Since the num-
ber of permutations sharply increases with the increase of
the number of valences, the combinatorial problem becomes a
wasteful one. Second, the number of duplicated structures
sharply increases along with the increase of the number of
permutations, their discrimination being difficult. Thus,for
larger molecules the combinatorial problem becomes unmanage-=
able.

In tnls paper an alternative algoritnm is reported,
who~e main task is to facilitate, to some extent, the solu-
tion of the combinatorial problem. This algoritim was deve-
loped for acyclic saturated structurcs, out its generaliza-

Lion to other classes of structures is in progress. It is
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based on the following strategy:

The starting point of the process of structure genera-
tion is the gross formula. We consider the notion of gross
formula in a wider sense than the molecular formula, e.g.
such a formula can be constituted not only of single atoms,
but of groups such as CH3,OCH5,0H,Ph ete., if information
for their presence is available. This allows some unneeded
structures to be a priori eliminated. If, for example, it is
known that the only oxygen in the molecular formula CBHSO is
a hydroxyl group oxygen, we can input it in the form of
gross formula C30H1H7, thus only hycdroxy-zroup containing
structures are generated, and all ether structures are a
priori eliminated.

Only skeleton atoms ( €,0,N,5 ), univalent hetero-
atoms as Br,Cl,F,etc. as well as some functional groups
(mentioned avove ), considered in the same way as in Ref. 2
as "superatoms" are involved in the combinatorial problem,
i.e. the hydrogen atoms are excluded from the process of

permutation generation.

Each structure of a saturated acyclic compound
be considered as a methane sudbstituted by one, two,three or
four substituents wnich are in fact either some of the sxe-
leton atoms, or the heterocatoms and grouns mentioned abdove,
by filling the unoccupied valences with hydrogen atons.ino-
se substituents are substituted taen with seome oi the remzl-
ning atoms and jgroups, wilch are also substituted ele. vill

they exnaust the atoms :

sroups zvailable in tne .ross






























