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Figure 1. Chemical structures of (a) cyclic amylose tris(phenylcarbamate) (cATPC) and (b)
cyclic amylose tris(n-butylcarbamate) (cATBC).
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Figure 2. Plots of (a) % vs fuyd and (b) A% vs fnya for amylose tris(n-butylcarbamate) (ATBC) in
36,37)

various solvents
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Figure 3. Schematic representation of the two state model.
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tris(3,5-dimethylphenylcarbamate) (ADMPC, open circles) and amylose tris(phenylcarbamate)
(ATPC, filled circles) in ketones and esters®>3®).
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Figure 5. IR spectra in tetrahydrofuran (THF) at 25 °C, in 2-propanol (2PrOH) at 35 °C, and in
methanol (MeOH) at 25 °C for cATBC16K (red, Mw = 1.60 x 10* g mol™!) and cATBC19K
(green, My = 1.88 x 10* g mol™!) along with those for linear ATBC (blue)*”.
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Figure 6. Double logarithmic plots of z-average radius of gyration <§?>," vs weight-average
molar mass Mw for cATBC (open circles) and linear ATBC (filled circles) in THF at 25 °C (a),
in 2PrOH at 35 °C (b), and in MeOH at 25 °C (c). Solid black curves, theoretical values for
cylindrical wormlike ring. Dashed (magenta) and dot-dashed (green) lines, theoretical values

for rigid (A”! = ©0) and rather flexible (1! = 4 nm) cyclic wormlike cylinders*).
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Figure 8. Molar mass dependence of <5§>,"? for cATPC (open circles) and linear ATPC (filled
circles) in methyl acetate (MEA) at 25 °C (a), in ethyl acetate (EA) at 33 °C (b), and in MIBK

at 25 °C (¢). Solid black and blue curves indicate theoretical curves for cylindrical wormlike



ring and linear chains, respectively, calculated with the parameters listed in each figure. Dashed

lines are theoretical values for the wormlike ring with the parameters for linear ATPC.
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Figure 9. Dependences of # and 4! on vm for cATPC (open circles) and ATPC in ketones and
esters (filled circles).
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Figure 10. Schematic illustration of an impossible conformation of two rings®”.
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Figure 11. Reduced chain length AL dependence of reduced second virial coefficient (42M1?/4)"
!Na) for cATBC in 2-propanol (circles), cATPC in MEA (upright triangles), EA (squares), and
MIBK (inverted triangles) at the corresponding ® temperatures. Solid curve are results of a

Monte Carlo simulation by Ida et al*¥.
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[Comprehensive Papers]
Novel Synthesis of Rigid Cyclic Polymers and Their Molecular Conformation and

Intermolecular Interactions in Solution

Ken TERAO™ and Akiyuki RYOKI™
*1 Department of Macromolecular Science, Osaka University (1-1 Machikaneyama-cho,
Toyonaka, Osaka 560-0043, Japan)

Amylose carbamate derivatives may have various helical structures and chain stiffness in
solution depending on their intramolecular hydrogen bonding, bulkiness of side groups,
including hydrogen bonding solvent molecules. Indeed, the chain stiffness varies from ca.
twice to 20 times larger than for amylose in dimethyl sulfoxide. We recently proposed a novel
synthesis of rigid cyclic amylose carbamate derivatives from rather flexible cyclic amylose.
In this paper, we report recently obtained characteristics for rigid cyclic amylose derivatives in
solution.
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