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Consideration of the sequence rule 
in rule P-94.2
by Hiroshi Izumi

The optimization of substituents for drug design re-
quires a comparison of the maximal common substruc-
tures (MCSs) of the lead candidates; the optimization 
of three-dimensional (3D) structures, in particular, has 
attracted the attention of pharmaceutical scientists [1-
3]. For this reason, there is an increased need for meth-
ods to compare conformations other than superimposi-
tion [4, 5]. To compare the conformations of the MCSs 
of di� erent organic molecules, the four-atom selections 
for dihedral angle determination must correspond with 
each other.  Rule P-94.2 of the International Union of 
Pure and Applied Chemistry (IUPAC) rules for the No-
menclature of Organic Chemistry [6] makes use of the 
sequence rule (P-92). Rule P-94.2 can be applied to 
identical molecules. However, with very few exceptions, 
Rule P-94.2 can also be used to compare conforma-
tions between MCSs of di� erent molecules. I believe 
that a simple fusion of the selection criteria in Rule 
P-94.2 should be applied with very few exceptions.

Rule P-94.2
Rule P-94.2 of the IUPAC Rules for Nomenclature 

of Organic Chemistry [6] contains the following crite-
ria to select an atom or group to defi ne the torsion 
angle: 

a. If all the atoms or groups of a set are di� erent, 
[select] that one [atom or group] of each set that 
has priority by the sequence rule; 

b. If one [atom or group] of a set is unique, [select] 
that one; 

c. If all [atoms or groups] of a set are identical, [se-
lect] that one which provides the smallest torsion 
angle.

Instead of these criteria, I propose a simple fusion of 
(a) and (b) in Rule P-94.2: 

(a) If all the atoms or groups of a set are di� erent, 
or if one atom or group is unique, select the atom or 
group that has priority by the sequence rule, except 
where one atom or group is unique between the rank-
ings of each atom in the nth sphere and in the (n + 1)th

sphere (P-92.1.5 Exploration of a hierarchical digraph), 
in which case select that one; 

(b) if all the atoms or groups of a set are identical, 
select the atom or group  that provides the smallest 
torsion angle.

Glutathione vs  ophthalmic acid
In the design of drugs, there is a strong need to 

compare the conformations of peptides and proteins 
[5]. According to Rule P-94.2, the conformations of 
main chains containing cysteine cannot be compared 
with chains containing other amino acids. For exam-
ple, although the sulfanylmethyl (HSCH2-) group is 

Fig. 1: 
Difference of 
assignments 
according to 
Rule P-94.2 and 
the proposed 
rule: (A) 
glutathione and 
(B) ophthalmic 
acid.



37Chemistry International    July-September 2018

selected as the priority group of glutathione according 
to Rule P-94.2, the CONH group of ophthalmic acid or 
other amino acids has priority (Fig. 1). As a result, the 
assignments of conformations between glutathione 
and ophthalmic acid are di� erent according to Rule 
P-94.2. In contrast, the methine (CH) groups are se-
lected according to the proposed rule in both cases, 
and the assignments of conformations become the 
same “+synclinal,” because the highest priority atom 
is selected in the order closest to the center bond for 
dihedral angle determination.

Cholesteryl pelargonate vs cyclohexyl 
nonanoate

A case is troublesome if the selection of the prior-
ity group according to Rule P-94.2 is determined by a 
group at a distant location. Although the methine (CH) 
group of cyclohexyl nonanoate, which has a highly 
symmetric structure, is selected as the priority group 
according to Rule P-94.2 (b), the methylene (CH2) 
group of cholesteryl pelargonate, which is close to the 
alkene, has priority (Fig. 2). In contrast, the methine 
(CH) groups are selected according to the proposed 
rule in both cases, and the assignments of conforma-
tions become the same “+synclinal”, because the high-
est priority atom is selected for dihedral angle deter-
mination on the basis that it is closest to the center 
bond. In this way, the proposed rule can dramatically 
enhance the versatility of conformational comparisons.
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Fig. 2: Difference of assignments according to 
Rule P-94.2 and the proposed rule: (A) cholesteryl 

pelargonate and (B) cyclohexyl nonanoate.


