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Synthesis and Molecular Recognition Ability of High-performance Host Molecules
Derived from Cellulose
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The intramolecular cyclization reaction of partially-methylated
oligosaccharides which were obtained by the acid hydrolysis of glucosidic bonds of fully methylated
cellulose gave a methylated cyclic oligosaccharide (hexamer). The cyclic pentamer and heptamer as
well as the cyclic hexamer were synthesized by changing the solvent in the cyclization reaction.
The cyclic oligosaccharide thus obtained exhibited higher inclusion ability toward lower alcohols
than permethylated alpha-cyclodextrins.



B X C—19,. F—19—1, Z—19 ({5@)
1. WFZEBRAE 475 5

Tr— 2 FHIER E TR O L BITHET D AMIEE W CHAEMRERFERNEMER TH 5 2
M, T U= A R_— 3 VOB BIER IS MR T D, UL, R
— A%, T DIKERIEF O 5RIE 727K
FREOTHRO 7= DM A2 e &
HH (K 1), KU A BB
WCHRTHD Z Lo b AT
I 133 0 o C I\ B
CuAbMESl, PR m1 enn-XokemE (RBEATRAREEERT)
v — 2O INK SR
Dibétmijﬂﬁ%“%%ijﬁ VB, 205 T LR B Ly
ZA, EHNRI A=Ay hDAFLARE AT LU AROBTHE S TR
FORHEL i S e o 2 L IRt (12),

BEAIOBHRA ) SHEE LTI, To T U mbARENS Ly BFF A MU R, PR
AT & LCEI B2 6 ONC TR IS

I HOWBERTWS (il x1X. H. Dodziuk, o o
“Cyclodextrins and Their Complexes”, 2006, w7 &"5' /&};W on
WILEY-VCH, Weinheim, Germany), L 7> WO Ho

Lﬁﬁ%\:®7ﬁm?#2k9y@ﬁA 'WEEZ
WV a—RAa=y hDAF | AFLL i
ARFRIMATT 2 > F RS 1322 4L & ERNLBKIEZ
EWNTWAT, 7Bk EBREIXSE DR %) -H “
TV (K38), EREIC, ¥/ rTXx¥A R #:o o T
YDA NG HYIARZRES) (ABERET)) M “H §F
f&k@@%%ktbmé& XA MITE > TWD
DX, ;@T“f“ ?Llj?fmfiﬁ)ﬂf)?.kfot H%”Ho c:o [ o
ofwék%x%héo_® EMB. BN “%§°
ZEHNBUKMERREZ o, BRikEa AU 5 “
RARHSENE, Z0Z2E2FH LT, /7 e ONAsEEE

B AR U EEANIC BB SR Ry A Oy Fe K 7
FOBER LU A My TR ST 5 ompe g nna e
L. BORA Y WD HT-70 7 I A b Y —033E )
ETrEEZOND, WEEIIRIT, Z0D%
MlzEkoSx, Bro—2anbolmiktaty
TFEOBRIZOWVWTHRETLIZE 2 A, Bnm
— ADKBET XTEAF VL TR
— 2 ISR M2 B 2 - 5w A F ik
twu A% FRfRIEAFAE T MBS 5 2 k
k., Iar REEOESHI7RBREL &
ﬂ:JyTﬁE?bt UIN 5~7{IEI0>7/1/:~7«:1_A
FINB A AF A LB 4 Y TR

TIALFBRO-HEANBKEET+5

W#é:&%ﬁmbkobﬁby$m0$% LHAFERNY (BRTILMAYTHE)

DR & & DD TR, ERRHEEFICIIRTESE . _ e

STV, K3 BTFXM) VDILEBEEDF
ETFTIL

2. WMo HBY

AWFFE T, B — 2% HBEEHIHW T, SERBKMET 2 2 E2 D, &< B LVER
KAV TP GRIEeAY T OGRICHkERT 2 & & bic, FRICK D AERT IR D RIRE
a4 SEOS R E AT A LA EME LTS, RAMEROTZOIZET, ATV
mtwm—xﬁg@x%wm%%tmﬁuﬁ%®éﬁk%¥%ﬁ%@ﬂﬁ%ﬁw I THD
hf:;’%ﬂﬁ’ﬁ:%)k T.oErE—2AnL 0Bt Y IFEOSRRICHER L. F 0N FEREEEDIT
ﬁﬁk wuu%)lj] XA@F%%TTOO

3. WHEDTTIE

AL TIL, twm—x#%@%%ﬁmj)nﬁTx% ST ORI & F D4 T2k BE D fRA
%H%kbfné AKBWEROT-DICE T, AF kLo —2D 7 a3 REES OSSN
KGRI %%néf%wmﬁmﬁ)nﬁ% %W%méﬁé kf%%wm%%ﬁmﬁ)
ﬂ#ﬁ%/\ﬁkb %ﬂf‘o%ﬁ:ﬁﬁb\fﬁfz 0)&7\ Ny ARt T B0 TRilkAE 2. IERDBRIRA Y THE
RARNGFTHD ‘vr7asxA )L Oy pmu%% LR L7223 5 nﬂﬂﬁ"%ﬁ}: v, 7
A Ry & O@ABSEHADOREE IOV T HE R L, BRIkt A4 ) Sk b mﬁﬁ%%%%



T 5,
4. WFIRALE

AR TITET, ATFeERREr A ) TFEO @Rk E B E LT, 22X T bt
1 — 2 QIR L VLN DE50 A F b a4 U THEO 5 WNERALIS O St &
1ToTce WTENATOATF VLBV —RAEZFERHZHWT, KRBT NI DLAGEET, 33U
IEAF N ERIESHEDLZ L TCREEATFUELRE—REEK LT, ZTOREATF LT —
ADT Ny RiERENA ABIFE T TR IE LA, Fra—Ra=y FH 2
~10 il (2~10 &lK) oD AF btttV THEOREMMNEKR LT, ZOREWE )W
A 7 VAEHPLC (H AR HT T3EHD) 1220 T 6~8 D L a—2a=y ML R LSS A F
MMetr A ThE (6~8 &IK) Z0BEL7- (IR 30%), ZOEHSAF M btatl 5 (6
~8 EAK) & MV IR BRSNS E D Z L T AFUBERRE A ) Tk (6 BIK)
DERIIZAERRT D 2 nbhoTe, KINEEWE Y BTSN T L a~ T T 7 40—k
STHR L, AF /g ot ) I (6 &K) ZHEENE 5% T, o, BILRIGKRO
WA N InE R BV L UIIE R DH & T, BALAER R OB 5 BEERCERR 7
BROILRNDEIN L, D T BERICOSREOT 7 L— b & LTIV TV D Z & AVURIR S L
7=,

WIZ, GRRLTEATF LR Ee A I (6 &K OF A MEERIZOWTHRE L, &
BEREDRIEIL, FTERED A F LRIt v 4 ) DPFOIRIBIHE A D7 A MRIREZIRINL, A
FofksktaA) IO T e N T FADT T NE DB LS EERE S 10T o
Tro AKX ) —V/EK (/DIEER, FA N 1-T % ) —ne2-7ar-1-4—/& -
BE, 7 A2 ROIRINZEEN A FUALBIRE e 4 ) PO EHNEICAFET D 37 e v 7
ADLT SNBSS Z b AF LR A Y L 250X 2 kT Oa A
RN TRENT, BHLESAERIT., ZE2ATF M Mbo—> 7 TR A ) &R EDHF A
FHOESATEHR LY bEL AT MERREe A ) SERNE2ATF U ba-v 7B TFA N
X0 b EWEEREERTZ ERDbo T,



9 8 2 5

Hiroki Ishikawa, Tim Chung, Gaku Fukuhara, Hajime Shigemitsu, Toshiyuki Kida, Thorsten Bach, 3

Tadashi

Diastereoselective photocycloaddition reaction of vinyl ether tethered to 1,4-naphthoquinone 2019

ChemPhotoChem 243-250
DOl

10.1002/cptc. 201900022

Naoki Morita, Eiji Umemoto, Setsuko Fujita, Akio Hayashi, Junichi Kikuta, lkuo Kimura, Takeshi 566

Haneda, Toshio Imai, Asuka Inoue, Hitomi Mimuro, Yuichi Maeda, Hisako Kayama, Ryu Okumura,

Junken Aoki, Nobuhiko Okada, Toshiyuki Kida, Masaru Ishii, Ryusuke Nabeshima, Kiyoshi Takeda

GPR31-dependent dendrite protrusion of intestinal CX3CR1+ cells by bacterial metabolites 2019

Nature 110-114
DOl

10.1038/s41586-019-0884-1

Hiroaki Yoshida, Ken Kikuta, Toshiyuki Kida 15

Fabrication of Supramolecular Cyclodextrin-Fullerene Nonwovens by Electrospinning 2019

Beilstein J. Org. Chem. 89-95
DOl

10.3762/bjoc.15.10

Chizuru Asahara, Takuya Iwamoto, Mitsuru Akashi, Hajime Shigemitsu, Toshiyuki Kida 83

Effective Guest Inclusion by a 6-O-Modified B -Cyclodextrin Dimer in Organic Solvents 2018

ChemPlusChem 868-873
DOl

10.1002/cplu.201800348




Pareek Siddhika Kurakawa Takashi Das Bhabatosh Motooka Daisuke Nakaya Shuuichi Rongsen- 5
Chandola Temsunaro Goyal Nidhi Kayama Hisako Dodd Dylan Okumura Ryu Maeda Yuichi Fujimoto
Kosuke Nii Takuro Ogawa Takao lida Tetsuya Bhandari Nita Kida Toshiyuki Nakamura Shota
Nair G. Balakrish Takeda Kiyoshi
Comparison of Japanese and Indian intestinal microbiota shows diet-dependent interaction 2019
between bacteria and fungi
npj Biofilms and Microbiomes 1-13
DOl
10.1038/s41522-019-0110-9
Kogame-Asahara Chizuru Ito Shogo Iguchi Hitomi Kazama Ai Shigemitsu Hajime Kida Toshiyuki 56
A novel molecular tube fully modified at one end: selective inclusion of cis-unsaturated fatty 2020
acid esters
Chemical Communications 1353 1356
DOl
10.1039/c9cc08709e
Toshiyuki Kida, Ayumi Teragaki, Justine M. Kalaw, Hajime Shigemitsu -
Supramolecular Organogel Formation through Three-dimensional a -Cyclodextrin Nanostructures: 2020
Solvent Chirality-selective Organogel Formation
Chemical Communications -
DOl
10.1039/D0CC02112A
67
2018
385-387

DOl




Hajime Shigemitsu, Toshiyuki Kida 50
Preparation of nano- and microstructures through molecular assembly of cyclic oligosaccharides 2018
Polymer Journal 541-550

DOl
10.1038/s41428-018-0040-z

46 6

10

2018

Cellulose Nanotube Formation through One-dimensional Fusion of Cellulose Nanocapsules

JOCS-AOCS Joint Symposium

2018

Inclusion Ability o (3 - and y - Cyclodextrin Dimers Bearing Multiple Linkers

19

2018




Synthesis and Inclusion Ability of Novel a -Cyclodextrin Dimers

19

2018

16 -

2018

2018

16

2018




64

2018

Cellulose Nanotube Formation through One-dimensional Fusion of Cellulose Nanocapsules

Japan Taiwan Bilateral Workshop on Nano-Science 2018

2018

Inclusion Ability of B -Cyclodextrin Dimers Bearing Multiple Linkers

Japan Taiwan Bilateral Workshop on Nano-Science 2018

2018

2018




2018
Janus B -
35
2018
(x -
35
2018

57

2018




57

2018
G_

98

2018
G_

99
2018

99

2018




alpha-

17

2019

alpha-

17

2019

alpha-

17

2019

gamma-

17

2019




68

2019

8 JACI/GSC

2019

8 JACI/GSC

2019

65

2019




alpha-

65

2019

29

2019

29

2019

alpha-

36

2019




alpha-CD

36

2019

gamma-

36

2019

Toshiyuki Kida, Hitomi lguchi, Shogo Ito, Chizuru Asahara, Hajime Shigemitsu

Synthesis and Inclusion Ability of Novel Cyclodextrin Dimers Bearing Multiple Linkers

Taiwan-Japan Bilateral Workshop 2019

2019

Ai Kazama, Hajime Shigemitsu, Toshiyuki Kida

Synthesis of Various alpha-Cyclodextrin Dimers Bearing Multiple Linkers and Their Molecular Recognition Ability

Taiwan-Japan Bilateral Workshop 2019

2019




Ryo Kihira, Hajime Shigemitsu, Toshiyuki Kida

Synthesis and Inclusion Ability of Methylated Cyclic Xylooligosaccharide from Xylan

Taiwan-Japan Bilateral Workshop 2019

2019

Mizuki Kitagawa, Hajime Shigemitsu, Toshiyuki Kida

Preparation of Novel Supramolecular Structures through Self-assembly of Methylated alpha-Cyclodextrin

Taiwan-Japan Bilateral Workshop 2019

2019

58

2019

alpha-

58

2019




gamma-

58

2019

alpha-

68

2019

68

2019

Toshiyuki Kida

Synthesis and inclusion ability of new cyclodextrin dimers bearing multiple linkers

International Workshop on Japan-South-East Asia Collaboration Hub of Bioplastics Study

2019




2020

alpha-

100

2020
100
2020
0
4

2018-194580 2018
2019-39598 2019
2019-56572 2019




2020- 10319

2020

(Shigemitsu Hajime)




