BB EBAL THRTHEL
RIUDT > D

RRAKXEF XFRESHE
FERIDE AT AR
EHEER R KE

SHMITEIR26H




HCEM

N N H
Q1981 &£

Q 2000 &

Q 2002 &£
Q 2006 £

Q 2009 &£
Q2011 &

Q2013 &
Q2018 &£
Q2018 &£

A=

T R NS NI G SN N
BREREFN

BABERDOEERERYYH—E CTERARIEES,
RREETH., BERKZFEIZAZE

RRAXREEEZT HAFEHREICERE

BLREHEFE

FEED, FAVICHERE RS

FHAEGER. RKERERAESHICETFE
BAXEZXREREDHEZMRE HARTEZDEH

B “FhAE,

A R—ILEM KFEIZEE

XEfFEE SHfRA

RBRAXRFZEXRFRALERE, KREREFHEI.EFT
HAZURZELE (BRER),




BN aszen T

= N
l l Nobel Prize in Chemistr ry (1157 .ﬁ'

t ..jl' supermolecules, supramolecule

BHEDODFOHBHESUNDIBSOLLEBIZEL )
MEFRICKDHEBE > TESLZIEEIDC L,

]um -Mari Ldm 1777 (aqe 75, (French chemist)
(for his synthesis of cryptands)

Dr. Jean-Marie Lehn

O5+49>

g S

/Cro heﬂ




BB osxvoensry P L

DFIDVOERBHFELT, AFTH U 0ATTUAAEIN TS,
© O2x4Y> @ hTF+>

: : Cveli Axial
yclic molecule A

Axal molecule
Pseudorotaxane !
Endcap 7\
\\ lf ]
n C e ' . Cyclic
®© Y ~ compound

Rotaxane Catenane

O %
®

®@ =
% S
@) £

,f‘/ “ \
l—}‘“—l Pug o ! ‘>
Polyrotaxane %Hﬂé Polycatenane

Polypseudorotaxane

FPaFd M TR

SO W AN BT T v du
RSB N N —Bish QSN

eSO N W N —Bish SN M

Schematic Structures of Rotaxanes and
Catenanes 4




BB 2016 5/—~nibes - 32 T L

The Nobel Prize oo i GO O e Y
& BREAKING NEWS 2016 #NobelPrize in Vo oY g

Chemistry to Jean-Pierre Sauvage, Sir J.

Fraser Stoddart and Bernard L. Feringa

if

| éa—Pirre uvag& |
- Sir J. Fraser Stoddart
- Bernard L. Feringa

“for thie dexygm and oymthenis of molecwlaor machines”™
1 SatakAger i i g _.ﬂ



BUN vooexexrysenssyy dynssyy,  FEIRES

© /07X XKV (CyD) MopkdO42%H> - :R)Oaxy

Rotaxane

Polyrotaxane
\ Cyc|odextrin (CyD) J H. Ogino, J. Am. Chem. Soc. (1981) A. Harada et al., Nature (1992)
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Y. Okumura et al., Adv. Mater. (2001). ASM 7R—L~R— KU A. Tamura et al., Chem. Commun. (2014).
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457 Template routes to interlocked molecular

429 ) ) q
structures and orderly molecular entanglements
400
& 300 Timothy J. Hubin, Daryle H. Busch *
.P( Chemistry Department, The University of Kansas, Lawrence, KA 66045, USA
ﬁ 200 L Received 9 August 1999: accepted 4 November 1999
100 In contrast to the successes of cyclodextrins in rotaxane formation. it is surprising
i 18 0 how difficult their use in catenane formation has been. The pioneer in investigation
, of interlocked structures, Luttringhaus. planned the first experiment aimed at

incorporating a cyclodextrin into a catenane [103]. The proposed template was a

Cyclodextrin Cyclodextrin Cyclodextrin Cyclodextrin bis(8-mercaptooctyl) derivative of hydroquinone in a complex with -CD: however,
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Main-chain types Side-chain types

Radial types 5

Connected types

Network types

Classification of Polycatenanes

Z.Niu et al., Chem. Rev. (2009). 9
G. D. Gil-Ramirez et al., Angew. Chem. Int. Ed. Engl. (2015).
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B-CyD + PEG = RUEEAZXY U EHALAELY,
oo Jo T o B-CyD + PPG = RURAAX YU EHET S,

@ Pluronic P123 (PEG-PPG"-PEG)
M.W. of PEG = 880 x 2 R BYZs s-s
M.W. of PPG = 3,990 52

\ 1) Polypropylene glycoy ste&ew SH

PEG-PPG-PEG )
(PIuroIic P123) st“worEo %M;:OEN\ASH

Polypseudorotaxane
HSNHB{OV%/K)@V}O’%HN S“/v
PEG-PPG-PEG-SH ~ B-CYD

-CyD polycatenane

Preparation of 3-CyD Polycatenane
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Polycatenane

f—}%
mono- B-CyD
i S-S

B-CyD

polycatenane

B-CyD

PEG-PPG-PEG

PEG-PPG-PEG -
Mono-polycatenane
10 20 30
Time (min)

GPC Profiles of Reaction Product
(B-CyD Polycatenane)

Characterization of 3-CyD Polycatenanes

Polycatenane M, M, /M2
mono- 18,047 1.05
di- 37,054 1.03 Multi-polycatenanes
multi- 129,185 36.4

1) Number-average molecular weight estimated from GPC results.

2) Polydispersity indesx. B-CyD RUDTF> DRMARERBINI,
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Atomic Force Microscope Images of
Reaction Product (B-CyD Polycatenane)
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H, of B-CyD
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11y Ab\_ M B-CyD/PEG-PPG-PEG
polypseudorotaxane
6 5 4 3 1.2 1 0.8

Chemical shift (ppm)
TH-NMR Spectra of p-CyD Polycatenane in DMSO-d,

Characterization of CyD Polycatenanes

Terminal Number of o . o
Polymer group CyD CyD Coverage (%) Yield (%)
a-CyD - - 0
PEG-PPG-PEG-SH SH B-CyD 13.5 38.4 11.6 21,070
y-CyD 22.9 65.1 1.6 35,519
PEG-PPG-PEG-OH OH B-CyD - - 0

1) Estimated from the results of 'H-NMR.
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Release Profiles of 3-CyD from the Polycatenane in Time (min)

the Absence and Presence of DTT .
A polycatenane sample was dispersed in aqueous DTT solution (25 mg/mL). GPC Profile of B -CyD P0|ycatenane after Treatment

After incubation at room temperature, 3-CyD in the supernatant was with DTT in Water at Room Temperatu re
determined using a polarimeter. Each point represents the mean = S.E. of 3
experiments.
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One-pot synthesis of
cyclodextrin-based radial poly
[n]catenanes

Announcement Announcement Announcement

Anniversary collection now live Notes from our travel
grant winner

Reviewer of the month:
Dr Tianyi Ma

We select research highlights from the year,
showcase our Q&A's and editorials, and

highlight thirty five "Behind... show more

This month we thank Dr

Dr Ozgiil Gok, winner of our
2018 early career researcher Tianyi Ma (University of
travel grant, writes about using the grant to Newcastle, Australia). Dr Ma designs

attend SFB2019. functional materials with... show more
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