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Understanding non-covalent chiral and/or helical interactions existing between polymers and between
molecules and polymers is crucial in building-up the helical molecules, supramolecules, polymers, and
others. Several attractive intermolecular interactions, involving C=0O/H-N, Y-H/a[](Y=0,N), cation/x,
C-H/Z (z=F,0O,N, H-C[] n/zn, C-F/Si, Coulombic and charge-transfer interactions, and London dispersion
forces solely and cooperatively facilitate a spontaneous organization of these chiral/helical architectures.
Detecting these invisible interactions experimentally and theoretically is challenging to rationally design
elaborate chirality-origin functions, involving high-throughput molecular chirality recognition and
resolution, efficient asymmetric catalytic reactions, and emerging and boosting chiroptical signals from
achiral/non-helical building blocks. However, chirality and/or helicity transfer mechanisms via the
inter-/intramolecular interactions in the ground and photoexcited states remain a puzzle.

Aiming at clarifying the chirality and/or helicity transfer mechanisms, the author designed a hybridized
polymer film that consists of poly(9,9-di-n-alkylfluorene)s (PF6 and PF8, Scheme 1) and
di-n-alkylfluorene oligomers (not shown) as achiral guests, and three soluble cellulose derivatives (CTA,
CABuU, CTPC, Schemes 1 and 2) as chirality/helicity inducible hosts. Here the author demonstrated two
kinds of chirality transfer and inversion systems endowed with (i) main chain helicity and/or D-glucose
chirality of CAT/CABu and (ii) helicity swapping induced by CPTC with solvent-induced on-off

switching hydrogen bonds of carbamoyl group.

System 1: CTA and CABuU, though the common framework of S[ T }-4) linked D-glucose residue, were
known to prefer right- and left-handed helicity, respectively. Actually, the preferential helicity with the
opposite screw sense, regardless of the common D-framework, made 9,9-dialkylfluorene derivatives
possible to reveal circularly polarized luminescence (CPL) and circular dichroism (CD) signals with the
opposite signs. Solid-state *H-3C-HETCOR NMR spectral analysis indicated the existence of multiple

pintermolecular C-H/O=C-O interactions between n-octyl chains of PF8 and plural ester oxygen atoms of



CTA framework. The CH/O interaction nearby the chiral carbons of D-glucose was responsible for the
production of optically active PF8. This idea was consistent with the prediction by MD/MM calculations
using a PF8-CTA (12-12 units) hybrid model. PF6 revealed the same manners of PF8.
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Chart 1.

System 2: The author also discovered a helix inversion of PF6 (and the fluorene oligomers) endowed
with main-chain helicity and/or D-glucose local chirality of CTPC (Scheme 2). This effect was proven by
CD and CPL spectra of PF6 embedded in the hybridized film. Although CTPC adopts left-hand helical
conformations in the solid state, the helix preference of PF6 was tailored by the choice of less-polar THF
(ek 7.5) and polar CH,Cl; (¥ 9.1) solvents of CTPC. The solvent polarity may be crucial to switch
on-off ability of hydrogen bonding N-H/O=C-O due to carbamoyl groups of CTPC. This idea was proven
by IR and WAXD analyses.
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Finally, the author discussed the emerging mechanisms of CD/CPL signals when achiral PF8/PF6 were
embedded to helical/chiral CTA, CABu, and CTPC using MD/MM calculations, solid-state
!H-3C-HETCOR NMR, and IR spectral analyses and WAXD data. The origin of chirality/helicity
inversion was ascribed to a conflict between D-glucose chirality and main-chain helicity. Understanding
cellulose-induced chiroptical generation and swapping systems enabled to more freely design the desired
ambidextrous helical polymers from achiral ones by the proper choices of side groups and solvents

without any catalyst in one minute at room temperature.
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