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Innovative Porous Functional Materials by Precision Synthesis and
Self-Assembly of In—Chain Ring Polymers
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Takaya Terashima
This work aimed at the creation of innovative porous functional materials by using the precision
synthesis and self—assembly of in—chain ring cyclopolymers, regarding in—chain ring cyclopolymers
as functional polymers comprising sequenced and multiple pores. For this, we first developed
hydrogen bond-assisted cyclopolymerization of PEG-spacer bisacrylamides to synthesize well-
controlled large cyclopolymers and copolymers (15 - 24 member rings), i.e., amide—functionalized
pseudo crown ether polymers. Amphiphilic random cyclocopolymers bearing hydrophilic PEG rings
and hydrophobic alkyl pendants induced multimode self-assembly in aqueous and organic media and
solid/film state to provide nanostructured materials with multiple PEG pores. The random
cyclocopolymers formed thermoresponsive micelles via the self-assembly of the hydrophobic
pendants in water, whereas the copolymers formed molecular recognition nanoaggregates via the
hydrogen-bonding self-assembly of the chains in chloroform. The nanoaggregates effectively
captured quaternary ammonium compounds with the PEG pores. We further developed innovative self—
assembly systems of amphiphilic random copolymers into size—controlled uniform micelles in water.
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(a) Hydrogen Bond-Assisted Cyclopolymerization
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(b) Cation Template-Assisted Cyclopolymerization
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:n%@ﬁf ) 7—61, FHEEAIEE (NN-2 A F V7RV L

I R) FCIHIEEE U FmEafEon, KP Tk
DAAm fﬂﬁk@ﬁéﬁﬂ TRV TRE 74y 115D SEC HhfR
R LTc. ZOE—7 ONHEWEIC XD, Zhbo
Mot RS T8 (My) BIEIILTZ. Zh b ok
Ko, 207 7 MEEGINT, BT ~—il
FROEIMZHONT, A R (T8 ORERI|L
DEEREIERT 5 2 E3bhoiz.

I, e SEE 7 IUAT IR, T2
L— DN, A&7 U L— ) OIS Gk PEG 85
EBUKMET VX NE) B H 0T X AEEAED
BB OV TORIEFNZIITRE R, Tk &

MBS ) OREHCZ LY, B, X HTEIC
HCE 5 Z LB E Ao 700,

DP ~ 40

PEGAAM/DAAmM oo ©
HN O

Random Copolymer Q_/ );4 Ci2Has

PEG Alkyl
x Nagg
Micelles

Mw DMF
DAAmM

w H20
(mol%) (MALLS) 299
19 43900 1.3
34 63800 2.3
47 103400 3.7
57

T T

10* 103 102
MW(PEO)

SEC: [Polymer] = 10 mg/mL (10mM LiBr DMF), 1.0 mg/mL (100mM NaClaq)

14, FHBUAE S & MICTAIRO TR/ : AGK SECMALLS 12 J:
B KGR,

— 102 —
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AWFZETIE, £ ~—D5FKERAZFIA L
TBLEAERPIFE L, ZhUC K 0 EEx e KERIE
ARV ~—Z WA T 5 & L blg, Z0OH Ok
LEFIF LT, BERPCMENER/ 7 1 b 24K CBRRZE AL
DEEES - BRI U TAREEZE f L o AR 2 Al
U7z, 2 OWEEEE T, miglr:> & 23LES
KD B CHEHE S 2T AORESIZ bR L=, =0
E 91T, FEGRE B O b2 BT 2 &, F /4%
1 & 2SS SAA E T TR E AR
REFCE, A% INOLOESTEIEE LT, =31
X —PHHCE - IE AR, S TS ATRE R
H7HEREMEA B ORI IR S 5.

6. HitE

/Nl X AREREL (SAXS) e (R 7 e Moy SE D
FHI) 1E, SRR MR SR S e e E
F Lo, ZIIESERLEZR L R ET.
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