|

) <

The University of Osaka
Institutional Knowledge Archive

Title /{g/&T‘:BH%}EﬁﬁB&U%%?E O—RFEEERDD
FiEE S FREMEEER

Author(s) |Terao, Ken

Citation |ZAEIZE. 2015, 42(2), p. 69-75

Version Type|AM

URL https://hdl.handle.net/11094/81838

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Netsu Sokutei, 40(3) **-**

BRPICEITAEES I VR S O0—RAFERXRDDF
e & FREMEEER

STROE?
EPNITONE SN Tt S e

(3 HH : 0000400 H 00 H, ZHH : 0000400 7 00 H)
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Abstract: Amylose carbamate derivatives are suitable to investigate the relationship between the global
conformation and local (intra- and/or intermolecular) interactions because it has completely regular stereochemical
structure. In this paper, we summarized our recent research for the global conformation influenced by intramolecular
hydrogen bonds, packing of side groups, and intermolecular hydrogen bonds between the polymer and solvent
molecules. Furthermore, isothermal calorimetry measurements were carried out for an amylose derivative in optically
active solvents in which dimensional properties significantly change with enantiomer excess. Cyclic amylose
derivative molecules which behave as rigid (or semiflexible) rings in solution were also reported. In some cases, the
same helical structure and chain stiffness were found both for linear and cyclic chains in solution and significant
topological interactions were observed for cyclic polymers as positive second virial coefficients in a theta solvent. In
other cases, we observed appreciably different helical structures between linear and cyclic polymers. Moreover,
intermolecular interactions between two segments are crucially different between linear and cyclic polymers. This is
a characteristic feature for rigid cyclic polymers in solution.

Keywords: polysaccharide derivatives, chain stiffness, isothermal calorimetry, second virial coefficient, topological
interactions
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Table 1. Helix pitch per residue / and the Kuhn segment length
A~! for polysaccharide carbamate derivatives.

Polymer  Solvent h/nm A Ynm Ref
Amylose derivatives
ATEC tetrahydrofuran 0.36 33 7
p-ethyl lactate 0.35 27 7
L-ethyl lactate 0.38 15 7
2-methoxyethanol 0.38 14 7
methanol 0.38 9 7
ATBC tetrahydrofuran 0.26 75 8
p-ethyl lactate 0.26 49 10
2-butanol 0.25 40 9
2-ethoxyethanol 0.25 38 9
L-ethyl lactate 0.26 32 10
1-propanol 0.28 25 9
2-propanol 0.29 20 9
methanol 0.32 11 8
ATHC tetrahydrofuran 0.29 75 7
1-propanol 0.39 30 7
ATPC 4-methyl-2-pentanone 0.42 24 12
1,4-dioxane 0.34 22 11
2-butanone 0.39 18 13
ethyl acetate 0.39 17 12
2-ethoxyethanol 0.32 16 11
methyl acetate 0.37 15 12
AAPC 1,4-dioxane 0.34 21 14
2-butanone 0.36 12 14
2-ethoxyethanol 0.35 11 14
ADMPC  4-methyl-2-pentanone 0.36 73 13
2-butanone 0.38 41 13
methyl acetate 0.36 22 13
Cellulose derivatives
CTPC tetrahydrofuran 0.50 21 15
1-methyl-2-pyrrolidone  0.49 16 16
CDMPC 1-methyl-2-pyrrolidone  0.52 16 17
Curdlan derivative
CdTPC tetrahydrofuran 0.39 57 18
4-methyl-2-pentanone 0.51 17 18

ENLDLMNAHLEICT I B—AB NN A — MNFEERDOR
EME (D 137 2 e—R& 1920 @4 qm (ZHEERITV 9 nm
226 75 nm £ TIRAS AT 5, SHIZ, 2N TWVOESS
FTIEHEVZ(L LRV AP 0.25mm —0.42 nm £ TR
RELS LT D, 20 h OETT I v—2EHO LA
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Fig. 1. Chemical structures of polysaccharide carbamate

derivatives.

Fig. 2. Possible helical structure of ATBC in THF.
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Fig. 3. Schematic representation of the amylosic main chain
for 4 = 0.36 nm (ATEC), 0.29 nm (ATHC), and 0.26
nm (ATBC) in THF.
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Fig. 4. Schematic representation of the two state model.
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Fig. 5. Plots of /1 vs fiyd (), Ak Vs faya (b), and A1 vs A (c) for
ATEC (circles) and ATBC (triangles).
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Fig. 6. Dependences of (a) 4! and (b) 4 on the molar volume

of the solvent (vm) for ADMPC (open circles) and ATPC
(filled circles) in ketones and esters.
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Fig. 7. Isothermal titration calorimetric data for ATBC53K (a) and ATBC460K (b) in ethyl lactates at 25 °C. 2 uL solution

was dropped at every 2 min.
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tris(phenylcarbamate) (cATPC) and cyclic amylose
tris(n-butylcarbamate) (cATBC).

Fig. 10. Schematic illustration of an
conformation of two rings.
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Fig. 11. Reduced chain length AL dependence of reduced
second virial coefficient (42M1*4/'Na) for cATBC in
2-propanol (unfilled circles), cATPC in methyl acetate
(unfilled triangles), ethyl acetate (unfilled squares), and
4-methyl-2-pentanone  (inverted  triangles) at  the
corresponding ® temperatures along with those for cyclic
polystyrene in cyclohexane (filled symbols). Solid curve are
results from Monte Carlo simulation by Ida et al.
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