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Solution Conformation of Nicotinamide Mononucleotide: a Nuclear Overhauser
Effect Investigation

By WiLLiaM EcaN and SturReE FORSEN
(Division of Physical Chemistry, The Lund Institute of Technology, Chemical Center, S-220 07 Lund 7, Sweden)

and JoHN JAcoBUS*
{(Department of Chemistry, Clemson University, Clemson, South Carolina 29631)

Summary Evidence, based on the nuclear Overhauser
effect, is presented which supports a model for nicotin-
amide mononucleotide (NMN) in which the sy» and an#i
conformers about the nicotinamide N-1 and ribose C-1
bond are equally, or nearly equally, populated.

ExTENSIVE studies of the pyridine nucleotides have been
carried out! to elucidate their conformation in solution.
Nicotinamide mononucleotide (NMN) has been used as a
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model system. Regarding rotation about the nicotin-
amide-ribose linkage, it has been concluded? that NMN
exists in the syn conformation,t a conclusion subsequently
applied in defining the geometry of nicotinamide adenine
dinucleotide,? for which the sy» disposition of the nicotin-

amide ring is similarly claimed. We present here evidence,
based on nuclear Overhauser effect? studies, that this
previous assignment of a syz geometry to NMN is incorrect.

Most simply stated, the exclusive or near exclusive
population of the syn conformer predicts (a) an enhance-
ment at 1’-H upon irradiation of 6-H that is large relative
to that obtained upon irradiation of 2-H and (b) a negligible
enhancement of 2-H upon irradiation of 1’-H. The experi-
mental findings, a large enhancement} at 2-H upon irradia-
tion of 1’-H (ca. 0-24) and equal enhancements (ca. 0-15) at
1’-H upon irradiation of either 2-H or 6’-H, render claims
to an exclusive, or even highly preferential, population of
the syn geometry untenable.

The data do, however, appear to be most simply accounted
for by a model in which the syn and an# conformers are
equally or nearly equally populated [based on the equality
of fi» (6) and fy» (2)] and interconverting rapidly on the
nuclear Overhauser effect time scale, 1/T,, where T} is the
longitudinal (spin-lattice) relaxation time.§

Studies to determine the ribose-ring conformation and to
apply quantitatively our Overhauser effect results on NMN
are now in progress.{
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1 The syn conformation is defined as that one in which the dihedral angle, 6-H-N-C-1-1"-H, is 0°.

1 In keeping with current terminology,? the nuclear Overhauser effects are given as the fractional enhancement of the resonance of
spin d when the resonance of the spin(s) s are saturated, f;(s) = (area of 4 when s saturated — equilibrium area of d)/equilibrium area

of d.

§ If the syx and anti conformers were not under conditions of rapid exchange on this time scale, then separate resonances for the
various conformers would be expected. This would normally be the case for the Region I discussed in ref. 3b.

€ The complete NOE effect enhancements between all ribose protons and 2-H and 6-H, in both directions, have been performed

and will be published in the complete account of this work.
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