
Dendritic Architectures for Design of
Photo– and Spin–Functional Nanomate-
rials

In this review, we focused on recent
works on functional dendrimers, for
light–harvesting and photoinduced en-
ergy transduction, for photoinduced
electron transfer to achieve long–term
charge–separation state and photoin-
duced hydrogen evolution from water,
for controlled self–assembly to fabricate
photofunctional nanomaterials, and for
spin manipulation to control spin state
of dendritic radicals and polynuclear
metal chains, with an emphasis on corre-
lation between structures and properties
of these dendritic macromolecules.
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Synthesis and Thermotropic Liquid
Crystalline Behavior of Copolymers con-
taining ether ketone and ester links

Copolymers containing ether ketone and
ester links were synthesized and charac-
terized. The glass transition, melting and
liquid crystalline transition temperatures
of the polymers could be observed to be
dependent on the composition of trimer
content and surpass a minimum with the
increment of trimer content. The further
addition of the trimer content resulted in
the loss of liquid crystallinity. The poly-
mers showed a continuous change of the
scattering peak from strong broad nemat-
ic liquid crystalline to sharp crystalline.
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Chain Conformation Effects on Molecu-
lar Motions at the Surface of Poly(methyl
methacrylate) Films

Surface relaxation in st- and it-PMMA films was studied by lateral force microscopy.
The extent to which the peak temperature for the surface relaxation processes fell be-
low that of the bulk strongly depended on the stereoregularity of the films. The differ-
ences in the chain conformations between the surface and the bulk, which were more
remarkable in the st-PMMA, produced this variation in surface mobility.Y. FUJII, K. AKABORI, K. TANAKA,
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Amorphous-Phase Miscibility and Crys-
tal Phases in Blends of Polymorphic
Poly(hexamethylene terephthalate) with
Monomorphic Poly(pentamethylene tere-
phthalate)

Annealing or heat scan-induced lamellar thickening and factors influencing crystal unit
cells in polymorphic poly(hexamethylene terephthalate) (PHT) were probed. The DSC
and WAXD results show that post-scanning or annealing (up to 140 �C) on 110 �C-
crystallized PHT neither transform crystal cell types nor does thin lamella into thick
lamella. Further, polymorphic poly(hexamethylene terephthalate) (PHT) was blended
with monomorphic poly(pentamethylene terephthalate) (PPT) to form a crystalline/
crystalline miscible blend system. The miscibility, via weak intermolecular interac-
tions, in the amorphous phase of the PHT/PPT blends exerts almost no influence on
the crystalline domains, where PPT does not interfere with the formation of � or �
crystal forms in PHT, and vise versa, PHT does not interfere with the sole �-crystal
form in PPT.
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N-Phthaloylated Chitosan as an Essential
Precursor for Controlled Chemical Mod-
ifications of Chitosan: Synthesis and
Evaluation

In view of the importance of phthaloylated chitosan as a key intermediate for modifi-
cation reactions, phthaloylation behavior of chitosan was studied in detail. Under ordi-
nary conditions, N,O-phthaloylation occurred, and the O-phthaloyl groups had to be re-
moved to give N-phthaloyl-chitosan. In the presence of some water, however, perfect
discrimination of the functional groups became possible, and selectively and quantita-
tively N-phthaloylated chitosan could be synthesized in a simple one-step reaction. The
product exhibited high potential as a precursor for C-6 substitution.
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Development of Oriented Morphology
and Mechanical Properties upon Draw-
ing of Stereo-Complex of Poly(L-lactic
acid) and Poly(D-lactic acid) by Solid-
State Coextrusion

A film consisting of only sc-crystals prepared from an equimolar blend of PLLA and
PDLA was uniaxially drawn. The maximum achieved tensile modulus and strength
were 9.5GPa and 410MPa, respectively, at RT. Those values were the highest among
ever reported for only sc-crystals samples. This film exhibited excellent thermal stabil-
ity as evaluated by the dynamic mechanical analysis; E0 ¼ 9:5GPa at RT, 7GPa at
100 �C and 3GPa at 200 �C above the Tm of PLLA.
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Cure Kinetics and Mechanical Properties
of Liquid Crystalline Epoxides with Long
Lateral Substituents Cured with An-
hydride

A series of LC epoxy monomers with different length of lateral substituents were syn-
thesized and cured with anhydrides. The cure kinetics was investigated by DSC tech-
nique. And the phase structures and the mechanical properties of the resulted LC epoxy
resins were studied by POM, WAXD, DMA, tensile tests and SEM. Introduction of
long substituent into the mesogenic unity can remarkably lower the melting tempera-
ture of LC epoxy monomers.
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Synthesis and Properties of Substi-
tuted Polyacetylenes Having Cyclohexyl
Groups

Disubstituted acetylenes containing cyclohexyl groups were polymerized with Ta- or
Mo-based catalyst, and 1a, 1c, and 1e provided high molecular weight polymers.
Free-standing membranes of poly(1a) and poly(1c) were fabricated from toluene solu-
tion. Hydroxy-containing membrane poly(2c) was prepared by desilylation of siloxy-
containing poly(1c) using trifluroacetic acid. According to thermogravimetric analysis
(TGA), the produced polymers exhibited high thermal stability, and the onset temper-
atures of weight loss in air were �340 �C. The oxygen permeability coefficients of
these membranes were in the range of 17–230 barrers.

Y. HU, M. SHIOTSUKI, F. SANDA,
and T. MASUDA

[Regular Article]
Vol. 39, No. 9, pp 968–974 (2007)

Synthesis and Properties of Thermo-
plastic Alternating Copolymers Contain-
ing Trehalose and Siloxane Units by
Hydrosilylation Reaction

Alternating copolymers containing trehalose units and siloxane units were synthesized
by the hydrosilylation reaction of a trehalose-based diallyl monomer and telechelic
SiH-containing siloxanes in the presence of Karstedt’s catalyst. The copolymer shows
two glass transitions in DSC measurement. Transparent and flexible films of the co-
polymers were obtained not only by solution casting but also by thermal melting.
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