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Abstract-Rules of a simplified nomenclature are formulated for condensed benzenoid hydrocarbons. 
They refer to all the hydrocarbons which could be treated as plane. In naming the hydrocarbon use is 
made of the numerator determining the number of rings and of the numeric code describing their 
immediate positional relationship. The proposed nomenclature enables quick and simple assignment of 
the name to the hydrocarbon and also provides a useful method for deriving the hydrocarbon structural 
formula from its name. 

Nomenclature of aromatic hydrocarbons has been 
under intensive study for many years. The Iirst nam- 

portant mainly for electronic processing of the data 

ing system was given by Scholl,’ and made use of the 
rather than for the nomenclature systematics. There- 

prefix benz- added to the common names of the 
fore in this paper we present the naming system of the 

hydrocarbons. Thus it was possible to give names to 
benzenoid hydrocarbons which is simple and easy in 

many condensed aromatic hydrocarbons, but still 
use and at the same time algorithmic enough to be 
applied to the classification of the bcnzenoid aro- 

some could not be named. There was no clarification 
of the nomenclature till the naming system of Stelzner 

matics performed on computers. 

and Kuh.* This was accepted and modified by the 
The rules of this nomenclature are following: 

IUPAC conventions, where the numbers have been 
(1) In the structural formula of the hydrocarbon all 

exchanged on letters defining mutual positions of the 
the benzenoic rings are replaced one by one by the 

structural rings.’ In fact this system may be applied 
points situated at their centers. 

to any hydrocarbon, nevertheless, it has many appar- 
ent drawbacks. The names of compounds are . 
lengthy, complicated and somehow sophisticated. 
This is the reason why the common names of many . . 
hydrocarbons are retained. Besides there are some 09 
groups of hydrocarbons where specific rules are used 
to name the compounds. For instance we have aro- 
matic hydrocarbons with linearly annellated benzene 

(2) The points are placed in the nodes of a plane 
oblique net and they determine an area for the 

rings named scenes and their “broken” analogues confined parallelogram with sides parallel to the sides 
named phenes. Prefix circa- is needed to indicate the 
origin of the aromatic hydrocarbon obtained by 

of the net and having as low dimensions as possible 

annellation of peripheral benzene rings to the rings of 
provided that the area includes all the points. 

a known hydrocarbon. Somewhat different nomen- 
clature is presented in the Clar’s monography on 
polycyclic hydrocarbons.’ To avoid ambiguities Clar 
was compelled to give in addition the exact structural 
formula for each compound. All the above facts have # 

been carefully examined in the papers of Balaban and 
Harary,‘a6 where some new nomenclature concepts (3) In the parallelogram obtained in such a way the 
for the aromatic hydrocarbons are given. Un- 
fortunately their systematics refer only to the cata- 

nodes of the net which are occupied by the benzene 
ring centers are characterized by 1 and the unoccu- 

condensed hydrocarbons and the names proposed by pied ones by 0. Thus we get a matrix with elements 
them, in particular the numeric symbolic-s, are ex- Oand 1. 
tremely complex. In general one needs to say that the 
naming conventions presently used by IUPAC,’ 
Chemical Abstracts’ and Ring Index9 are inconsistent 0 I 

and differ in many details. [ I 1 I 

Because of the growing need in organic chemistry 
to accumulate and store a great deal of data it seems (4) There are 12 possible orientations, or less if the 
purposeful to devise a nomenclature for the organic 
compounds which would enable the name of the 

hydrocarbon molecule has higher symmetry, of the 
considered compound in the network. For each site 

compound to be derived from its structural formula we have a different matrix. The choice is made 
and vice versa. Many of such coding name systems 
have been recently proposed,‘G’2 but they are im- 

between them to get the matrix with minimal number 
of rows. Among the matrices with the same number 
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of rows we choose these with the lowest number of 
columns. 

(5) The elements of the rows of the matrices 
selected according to the rule 4 generate the binary 
numbers which are in turn replaced by decimals. For 
instance a matrix 0 1 0 

[ 1 1 1 0 

0 0 1 

with rows 010, 110, 001 is converted into a series of 
numbers (2.6.1) because OIOz =2,,,, llOz = 6,,, 
001, = l,,. This procedure goes on with the selection 
to get the Iinal matrix having the lowest possible 
numbers in the decimal representation. At first com- 
parison is made for the Iirst numbers (the tirst rows), 
and if they are equal for the second and so on. For 
example from among two matrices: 0 1 0 

[ 1 1 1 0 

0 0 1 

and 

[ 0 0 1 0 1 1 0 0 1 1 
the first one is chosen as it gives a series (2.6.1) while 
the second matrix gives a series (4.3.2) and is rejected 
as 4 is greater than 2. 

(6) The name of the hydrocarbon consists of a 
series of numbers separated by dots and put in slashes 
and of the core word defining the number of the 
benzene rings in the hydrocarbon as in IUPAC 
convention. To each name the suthx acene is added. 

/3.6/-tetrarene /6.7.3/-heptarcoe 

(7) The rule of numbering the C atoms is as 
follows: C atoms are divided into two classes (a) 
linked with the hydrogens, (b) internal. Arabic nu- 
merals are assigned to the Iirst without primes, to the 
second with primes. Numbering in each ring has to 
begin on at the top and continued in clockwise 
manner. If we encounter the C atom once numbered 
its number will be retained. The priority rules for the 
rings are: the ring in the higher row is prior to the ring 
in the lower row, for the same row the numbering of 
the ring lying far to the left precedes the numbering 
of that on its right side. 

Examples 

(9) The parent system of benzenoic rings in the 
family of hydrocarbons is recognized as that in which 
the C atoms are linked with single H atoms. In the 
case of a hydrocarbon such as perinaphthene, where 
the C atoms are bonded with two H atoms, the name 
is derived by addition of the letter H to the number 
describing the position of this C atom in the struc- 
tural formula. 

Examples bearaatbrener 

f&;o & 
HH ” 

SH-I 2.7/-tetr8cene m-/2.7/-tstr~ccae 
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(10) In order to obtain the structural formula from benzene rings. The correctness of the above trans- 
the name of hydrocarbon the following procedure is formation can be checked by comparison of the 
applied: At first the zero-one matrix is generated from number of obtained benzene rings with the number of 
the normal formula. This matrix represents a set of benzene rings given in the normal formula. Even- 
benzene ring centers situated at the nodes of a net tually the numbering of C atoms is performed and H 
parallelogram. Then the centers are replaced by the atoms or substituents are indicated. 

Table 1. The comparison between the old and the proposed names for the knzenoid hydrocarbons 

old name new name 

naphthalene 

anthraeene 

phens tbrene 

triphenylene 

chryscne 

pieene 

1.2,3.4,5.6,7.8,9.10,11.12- 

hexabenzotriphenylene 

penthaphene 

dlnaphtho-(2’.1’:1.2) ; 

(2”.1”:5.6)-nnthraeene 

perylene 

ooronene 

bissllthene 

oralene 

clrcunanthracene 

PYrene 

1.2-benzopyrene 

3.4-benzopyrene 

dinaphtho-(2’.3’:3.4) ; 

(2e.3e:8.9) -py-rene 

anthanthrene 

terrylene 

peropyrene 

quaterrylene 

trlnngulene 

zethrene 

heptazethrene 

/J/-diacene 

/7/-triacene 

/1.3/-trlaeenc 

/2.6.1/-tetracene 

/3.6/-tetracene 

/1.3.6/-pentacene 

/8.22.12.11.2/-deeaeene 

/l .1.7/-pentaeene 

/3.14.24/-heptacene 

/2.7.2/-pentacene 

/6.7.3/-heptacene 

/14.6.71-oetacene 

/14.15.7/-decaoene 

/30.31.15/-trideeacene 

/3.3/-tetracene 

/2.6.3/-pentaeene 

/3.7/-pentaeene 

/15.60/-oetaoene 

/7.7/-hexaeene 

/2.7.14.4/-oetaeene 

/3.7.6/-heptaeene 

/2.7.14.28.8/-uadeeaeeae 

/4.6.7/-hexaeene 

/2.15.4/-hexaeene 

/2.31.8/-heptaeene 
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In Table 1 some examples of old and proposed 
names of chosen benzenoid hydrocarbons are listed. 

The advantages of the proposed nomenclature are 
revealed in the simplicity of the names of hydro- 
carbons and in the fact that it can be applied to 
almost all known benzenoid hydrocarbons except for 
those in which benzene rings overlap (helicenes). 
However, this is not a serious limitation as such 
compounds are not numerous. In particular the 
advantages of the new system become clear when 
comparing the old names with the new ones. It is also 
obvious that this nomenclature can be very helpful 
for the accumulation and selection of the data on 
aromatic hydrocarbons. Application of our naming 
system makes the writing of a simple programme to 
assign the normal formula to any benzenoid hydro- 
carbon possible on the basis of the inputed Cartesian 
coordinates of its C atoms. The process of obtaining 
the structural formula of the compound from its 
normal formula can be easily performed. The pro- 
gramme can solve the problem of finding 12 possible 
orientations of the hydrocarbon molecule in the 
network, no matter what its initial position. A listing 
of such programme is available from the authors 
upon request. 
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