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Synthesis of macrocycles containing rotaxane structures and reversible structural
transformations in their polymer (Department of Chemical Science and Engineering, Tokyo
Institute of Technology) ORyota Watanabe, Kazuko Nakazono

Cyclic polymers without ends exhibit specific chemical stability and physical properties
different from their linear analogs and are attracting attention as new functional materials. If a
polymer can take on multiple topologies, it can become an environmentally responsible
material that exhibits properties according to each topology. We have previously reported the
cyclic-linear polymer topology transformation system based on the dynamic structural
properties of rotaxane.  In this study, we synthesized a handcuff-shaped rotaxane with one
axle component penetrating two ring components connected like a handcuff, and polymerized
it to obtain a polymer consists of multiple macrocycles.

Keywords : Rotaxane; Topology, Crown ether; Macrocycle; Mechanical Bond

BRIRMEZ AT Dm0 % W S NG H R T 2/l et 2~ 92 &0 6
HEHEZED TS, @O FOUMHEIL MR o P —0BPON0NEIET 5 DT, AT kR
B AT~ 7 v IR A P O RIS A O & LT H BIRA R - 5, O
WZE &2 IE@E 7 O MR e O — B A IR DERICIT O Hikk LT, r & X P
WiEE W ema 1 MR e U—2Huk 2l L, A Filic 2R EE2Hm 3
L@ TFDO MR O—EHNR AP NI THI LA ERE LT, FEED L O I8
SN2 20D 1 OORY v —HPITHEBEB LAY (N R 78a %
) (Polyrot-1,-2) Ak L7z, £T, iEshi2o027 7y o—T7 LICHE
LRI 7 2 =T B F LU 2T N RAT7n X 0E ) v—% G/ L
oo ZNEBIA 7Y TEAT H I LT Polyrot-1 % FERE DI TH-, Hil
T Polyrot-1 Z HE/KFEFRIZ L U N-T 2 F ML L TT U E=U LAELA T BF LS L
7= Polyrot-2 [ZZ8Ha L7-, SUSOHEITIEZ '"H NMR A7 hUZ XY R L. Polyrot-1
TIEET =y MEEHAICREL Ty T U m—7 L3, Polyrot-2 Tlxv L ¥
UAE BTN~ E BB LT 2 L AR LT, O FV ES RO~ 7 aY A 7 kGO
K MHED L Z > TWD Z &R S Llc, 7R AR =D 12D T v
EOBMH BT 720 THRET 5,

0 0 F
f ! { T Br B V"’:'J /
1 = ) !
& R 00 O-’_O o—" R OTO
1 ! 4 TEA NH — — HN
ko SR 040 o N 2T T o8 o S
T =5 R Y T sk g 1 LT A= oY o — 0.90-~
N T R R Y TABR
Br 0 0. 6 oo B THF
=\ PFg "\ PFg R - R
i N | N
A DWANGS: o
polyrot-1 o7 ot o T o R= {C}
1
polyrot-2

1) K. Nakazono, T. Takata, et al. Chem. Commun. 2015, 51, 5606-5609.

© The Chemical Society of Japan -K1-3pm-10 -



