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Much interest has been focused on the
screw-sense control of helical polymers be-
cause of their applications for asymmet-
ric catalysts and chiroptical materials. Re-
cently, we reported the synthesis of single-
handed helical poly(quinoxaline-2,3-diyl)s
(PQXs) bearing chiral side chains and their
solvent-dependent helix inversion, which
can serve as effective scaffold for chirality-
switchable polymer catalysts and chirop-
tical materials. On the other hand, the
mechanism of the solvent-dependent he-
lix inversion of PQXs has been unclear. In
this experiment, we carried out small-angle
neutron scattering (SANS) experiments of
solutions of PQXs for the elucidation of the
mechanism of the solvent-dependent helix
inversion.

A PQX bearing chiral 3-octyloxymethyl
groups shows the solvent-dependent helix
inversion in saturated hydrocarbons such
as n-octane, isooctane, and cyclooctane. We
prepared 100mer of the PQX bearing (S)-
3-octyloxymethyl side chains, which was
dissolved into deuterated solvents to mea-
sure the SANS patterns of these solutions.
According to our preliminary experiment
using circular dichroism spectroscopy, the
polymer adopts left-handed helical confor-
mation in n-octane, right-handed helical
conformation in cyclooctane, and almost
racemic structure in isooctane. These solu-
tions afforded different SANS patters, re-
flecting the conformation of the PQX, de-
pending the saturated hydrocarbons (Fig-
ure 1 measured in QUOKKA, ANSTO,
Australia, 21/6/2016-24/6/2016). Now we
are trying to determine the detailed mod-
els for each SANS patterns using computer
simulations to reveal the mechanism of the

solvent-dependent helix inversion of the
PQX in saturated hydrocarbons.

Fig. 1. SANS patterns of the PQX bearing (S)-3-
octyloxymethyl side chains in n-octane, isooctane,
or cyclooctane.
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