SHORT COMMUNICATIONS

of the vinyl groups become evident in the
monolayer properties of the pimaric acids,
it was thought possible that the structural
differences would also lead to differences
in elution behaviour in chromatography if
the conditions were suitably chosen. It
seemed probable that if the elution rates
were different, it would be likely that the
molecule (IDP) whose motion is retarded
more at low temperatures would be also
more strongly adsorbed on a column than
the other molecule (DP). This proved to
be the case.

Temperature regulation is often em-
ployed in gas chromatography to improve
separations and this effect has also been
proposed on the basis of theoretical con-
siderations, but this possibility has seldom
been taken advantage of in partition chro-
matography (see, e.g. Ref.!!). As the results
presented above show, different tempera-
tures might be used more often than has
been done previously when carrying out
partition-chromatographic separations and
analyses.

The authors are indebted to Dr R. V. Law-
rence, Naval Stores Research Section, U.S.
Dept of Agriculture, Olustee, U.S.A., for
samples of pimaric and isopimaric acids. One
of us (H.B.) has received a grant from the
State Commission for Natural Sciences of Fin-
land. This aid is gratefully acknowledged.
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Nicotinamide-Nucleotide Coenzy-
mes or Nicotiniumamide-Nucleo-

tide Coenzymes?
TAKASHI YONETANI

The Nobel Medical Institute, Department of
Biochemistry, Stockholm 60, Sweden

fforts to solve long-standing contro-

versies over the nomenclature of so
called pyridine-nucleotide coenzymes have
led to a recent recommendation to call this
group of coenzymes nicotenamide-nucleotide
coenzymes!. Although the recommended
nomenclature indicates the general struec-
ture of these coenzymes more adequately
than before, an apparently minute but
actually fundamental short-coming obser-
ved in the previous nomenclature is still
uncorrected in this one.

1-Methyl-3-carbamyl pyridinium iodide
(I) has been called N'-methyl nicotinamide
iodide, nicotinamide methiodide, or even
N-methyl nicotinamide. Although it is
closely related to nicotinamide (II), this
compound is quite different from nicotin-
amide in chemical reactivity. These con-
ventional names fail to indicate the pres-
ence of a quaternary nitrogen in the com-
pound. The last name, moreover, is defi-
nitely incorrect. It is the name of another
compound, 3-(N-methylcarbamyl)-pyridine
I11).
( R)adical (IV) is the functional group of
the oxidized form of pyridine-nucleotide
coenzymes. Upon reduction, this radical
becomes radical (V), which subsequently
changes to radical (VI) upon releasing a
hydrogen ion. If a compound with radical
(IV) is called a nicotinamide compound,
as 18 recommended,! a compound with
radical (V) must be called a dihydronicotin-
amide compound. Then, what should one
name a compound with radical (VI)? The
chemically proper name of radical (VI) is
actually dihydronicotinamide radical. This
dilemma comes from inadequately calling
3-carbamyl-pyridinium radical (IV) nico-
tinamide radical.

I would like to propose radicals (IV) and
(V) to be called nicotiniumamide and
dihydronicotiniumamide radicals, respec-
tively, from the following reasons: (A) the
presence of the quaternary nitrogen can
be clearly indicated, (B) the chemical
changes involved in oxidation-reduction
and addition of these radicals can be
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expressed more adequately than before,
(C) a close relation of pyridine-nucleotide
coenzymes to nicotinamide in biosynthesis
can be indicated, and (D) no modification
of the presently accepted or the recently
recommended abbreviations of nicotin-
amide-related compounds is necessary.
N'-Methyl nicotinamide iodide, nicotin-
amide mononucleotide, nicotinamide-ade-
nine dinucleotide, and nicotinamide-ade-
nine dinucleotide phosphate will be called
1-methyl nicotiniumamide iodide, nicotin-
iumamide mononucleotide (NMN), nico-
tiniumamide-adenine dinucleotide (NAD),
and nicotiniumamide-adenine dinucleotide
phosphate (NADP+), respectively. The
reduction and addition products of these
compounds are dihydronicotiniumamide
(V)-compounds, which become dihydro-
nicotinamide(VI)-compounds after releas-
ing a hydrogen ion in neutral solution.
It should be understood, therefore, that
the interconversion, nicotiniumamide (IV)
= dihydronicotinamide (VI) 4+ HT, is
responsible for the oxidation-reduction of
so called pyridine- or nicotinamide-nucleot-
ide coenzymes. It is not appropriate to state
that the oxidation-reduction of these coen-
zymes is accomplished by the interconver-
sion, nicotinamide = dihydronicotinamide,
as it has been conventionally described.

(VI)

Sevs

(VIII)

This nomenclature suggesting the name,
nicotintumamide-nucleotide coenzymes, is
not only in harmony with the well-accepted
one of flavin-nucleotide coenzymes, but also
clearly illustrates the difference in oxida-
tion and reduction between these two
groups of coenzymes: the oxidized form
of the latter coenzymes, an isoalloxazine
(VII)-compound, is reduced to a dihydro-
isoalloxazine (VIII)-compound which does
not liberate a hydrogen ion under similar
conditions. In other words, the oxidation-
reduction of the latter group of coenzymes
accompanies no quaternary-tertiary inter-
conversion of the nitrogen atom. On the
other hand, it has been well recognized
that the quaternary-tertiary interconver-
sion of a nitrogen atom of nicotiniumamide-
nucleotide coenzymes plays an important
role in the apoenzyme-coenzyme inter-
action??.
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