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Association Shifts of NMR Spectra of
Phenylacetylene®
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Solvent effects have recently attracted the
attention of several workers in the investiga-
tions of the chemical shift phenomena of
proton magnetic resonance in the -OH, -COOH,
—-NH, and -SO;H groups of organic compounds.
The results of NMR measurements were in-
terpreted in terms of proton exchange and of
hydrogen-bond formation®>. Some of the most
interesting results of these investigations are
that obtained by Huggins, Pimentel and
Shoolery®, and by Korinek, Reeves and
Schneider®* for chloroform, which revealed us
the fact that the association of the chloroform
molecules, can be studied by the proton reso-
nance shifts of chloroform.

Since this technique is quite useful for the
investigations of intermolecular interactions in
liquid state, we made measurements of the
solvent effects on the proton resonance shifts
of phenylacetylene. The apparatus used for
NMR measurements was constructed at the
University of Electro-Communications and was
operated at 27 Mc. In each of these samples,
molecules are assumed to be associated with
each other (self-association) or with solvent
molecules ; hence, the results of these measure-
ments can be compared to those of chloroform.

Fig. 1 shows the results of NMR measure-
ments of the solvent effects for the ethinyl
proton of phenylacetylene. The resonance
position of the ethinyl proton is shifted to
lower field by the addition of solvents such
as Et;N, Et,NH, Et.0, EtOH, and Me.CO.
This can be explained as being due to hydro-
gen bonding with nitrogen or with oxygen
atoms of the solvent molecules. The high-
field shift observed in the system with benzene
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is explained, as in the case of chloroform, by
hydrogen bonding with the =-electrons of
benzene. On the other hand, the high-field
shifts observed in the system with carbon
tetrachloride and with cyclohexane may be
explained by assuming that the self-association
of phenyl acetylene molecules is broken by
the solvent molecules. This may be regarded
as evidence for the proposition that the phenyl-
acetylene molecules are associated with each
other through interaction of the triple-bond
rm-electrons. This conclusion seems to be con-
sistent with the finding of West in the infrared
spectra of triple-bond compounds®.
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