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Molecular dynamics simulation of temperature-responsive aqueous polyacrylamide solutions
without intramolecular hydrogen bonds

(‘Graduate School of Chemical Sciences and Engineering, Hokkaido University,* Faculty of
Engineering, Hokkaido University) OHuimin WANG !, Shin-ichiro SATO"?

Poly(N-isopropylacrylamide) (PNIPAm), a typical thermoresponsive polymer, shows a
sharp coil-globule type structural transition near the LCST, which is thought to be caused by
an intramolecular hydrogen bond between NH and CO groups. Kakuchi et al. at Changchun
Univ. of Science and Technology synthesized Poly (N,N-bis(2-methoxyethyl)acrylamide)
(PMOEAmMm) and Poly (N,N-bis(2-ethoxyethyl)acrylamide) (PEOEAm), which are unable to
form intramolecular hydrogen bonds, and experimentally found that they exhibit LCST. The
LCST of PMOEAmM and PEOEAm decreased with increasing degree of polymerization. For
the same degree of polymerization, PMOEAmM had a lower response temperature than
PEOEAm. In order to systematically investigate the dependence of the coil-globule
conformational transition on degree of polymerization and side chain end groups, we
performed molecular dynamics simulations.
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