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Carboxylic acid recognition of a diamidine having a tetraphenylethylene unit (Kyoto Institute of
Technology) Ryo Watanabe and Takahiro Kusukawa

The design and synthesis of fluorescent chemosensors for the selective recognition of
dicarboxylic acids is of great importance. In this study, a new syn-type diamidine la was
synthesized and examined for the fluorescence detection of dicarboxylic acids 2 in THF solution.
Additionally, the detection of dicarboxylic acids 2 in aqueous solution was also investigated for
actual use in medical diagnostics.

Keywords: Amidine; Fluorescence; Dicarboxylic acids
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Figure 1. Fluorescence spectra of diamidine 1a upon  Figure 2. Fluorescence spectra of diamidine 1a upon
the addition of dicarboxylic acids 2 ([1a]=[2]=50 4M in  the addition of aqueous dicarboxylic acid solution
THF, Aex =326 nm). ([1a]=[2]=50 &M in THF, Aex=326 nm).

1) T. Kusukawa et al., Chem. Lett. 2018, 47, 1395-1398.
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Carboxylic acid recognition of a diamidine having a tetraarylethylene unit with an extended 7~
conjugation (Kyoto Institute of Technology) Suzu Uetani, Akane Nakajima, and Takahiro Kusukawa

Previously, we synthesized tetraphenylethylene-based diamidine 1b for the detection of
dicarboxylic acid 2. After the formation of 1b*2, it showed blue fluorescence in DMSO/MeCN
mixed solvents. In this study, we extended the z~conjugation and investigated its effect on
fluorescence color before and after the formation of an aggregate with dicarboxylic acid 2.

Diamidine 1a showed blue fluorescence in DMSO/MeCN mixed solvents, but when mixed with
dicarboxylic acid 2, it showed green, blue-green and sky-blue fluorescence depending on the chain
length of 2. Therefore, dicarboxylic acids of specific chain lengths can be detected by the
differences in fluorescence color.

Keywords.: amidine; fluorescence, dicarboxylic acid
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Selective recognition of mono- and bis-ammonium ions by a crown ether and a tetralactam

(Graduate School of Engineering, University of Fukui) OShunki Suzuki, Masahiro One, Yuji
Tokunaga

We reported that the tetralactam 2 recognizes secondary mono-ammonium ion la and
strongly hydrogen bonded to secondary bis-ammonium ion 1b with ethylene spacer to form the
corresponding [2]rotaxanes. In this study, we first examined the recognition of bis-ammonium
with different spacers. As the results, face-to-face complex was preferentially obtained from
bis-ammonium ion bearing propylene spacer, and multiple complexes formed from butylene
spacer. Next, we compared the recognition ability of lactam 2 and DB24C8 3 to bis-ammonium
ion 1b, the lactam predominantly bound to 1b. When we prepared a solution of equimolar
mixture of 1a, 1b, 2, and 3, only two rotaxanes, 4 and 5, existed in the solution, each macrocycle
specifically bound to the mono- and bis-ammonium ions.

Keywords : Rotaxane; Ammonium ion,; Lactam, Self-sorting
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Synthesis of Host-Guest Complexes Using Halogen-n Interaction ('Graduate School of
Environmental, Life, Natural Science and Technology, Okayama University) O Ryoma
Tanaka,' Ken Yamazaki,' Tomoya Miura!

Halogen-m interactions, a type of intermolecular interaction, have attracted significant attention
in the fields of drug design and crystal engineering. However, due to their small binding energies
and strong anisotropy, there are few theoretical studies with experimental values. In this study, we
synthesized host-guest complexes using the halogen-m interactions and estimated the binding
energies of their interactions by determining the association constants. The host molecule was
synthesized as a porous organic cage with D3 symmetry by a condensation reaction between our
developed optically active cyclophane with C; symmetry and p-xylylenediamine. Trihalobenzene
compounds were encapsulated within the cavity of the host molecule surrounded by three benzene
rings. The molecular structures of the host-guest complexes were determined by single crystal X-
ray crystallography, and the binding energies of each the complex were calculated through NMR
titration.

Keywords : Halogen-n Interaction; Halogen Bonding; Host-Guest Complexes; Porous Organic
Cage
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High-yield Synthesis of Figure-of-Eight [1]Rotaxane Using Stable Host—Guest Complexes
Formed by Cyclic Bisporphyrin Molecules. (‘Graduate School of Advanced Science and
Engineering, Hiroshima University, *WPI-SKCM?, Hiroshima University, *Graduate School of
Science and Technology, Niigata University, *Faculty of Economics, Keio University) OKouta
Tanabe,!* Naoyuki Hisano,! Takeharu Haino', Hajime Iwamoto?®, Yuya Koda*?

We have developed a cleft-shaped bisporphyrin molecule that encapsulates an electron-
deficient aromatic molecule. In this study, we synthesized a novel cyclic bisporphyrin molecule
1, which formed highly stable host—guest complexes between electron-deficient aromatic
molecules. We demonstrated that the host—guest complex was an excellent platform for
synthesizing figure-of-eight [1]rotaxane 4 in high yield.

Keywords : Molecular Recognition; Host-Guest Interaction,; Porphyrin
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Formation of borate crown/ammonium-type rotaxanes under kinetic and thermodynamic
conditions (Graduate School of Engineering, University of Fukui) O Takumi Takizawa,
Shinobu Miyagawa, Yuji Tokunaga

Crown ether and secondary ammonium ion pair is typical combination in rotaxane formation.
We previously reported construction of crown/ammonium ion-type rotaxanes featuring borate
anion in macrocycle through ion pairing as well as hydrogen bonding. These rotaxanes were
stabilized though reversible borate formation reaction.” Here, we investigated some functional
groups acting as stoppers to the 23-membered ring borate crown. Phenyl group is not enough,
but cyclohexyl group acted as a stopper at room temperature. Next, rotaxane formation
was performed in the presence of two different secondary amines with various basicity. NMR
monitoring of the rotaxane formation reaction revealed that rotaxane 3a was preferentially
formed under kinetic conditions, and then exchange of axle component proceeded over time to
form thermodynamically stable rotaxane 3b, predominantly.

Keywords : Rotaxane,; lonic interaction;, Dynamic covalent chemistry
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8211-8215.
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Spacer-dependent topological isomerism of doubly interlocking [2]rotaxanes (Graduate

School of Engineering, University of Fukui) O Kento Ohtani, Takaaki Morise, Shunki
Ohshima, Shinobu Miyagawa, Masaya Naito, Yuji Tokunaga

Generation of topological isomerism in interlocked molecules has evolved into an attractive
field. In this study, we synthesized topologically isomeric handcuff rotaxanes from highly
symmetric bisammonium salts 1 and biscrown 2, through ester-forming end-capping of the
pseudo[2]rotaxanes (Fig. 1). After separation of isomeric handcuff rotaxanes 3 and 4, chiral
HPLC analysis revealed that the rotaxanes 3 and 4 are meso and chiral, respectively, double
interlocking induces topological isomerism. The selectivity of the two isomers depends on the
spacer between the ammonium ions.

Keywords . topological isomerism; molecular chirality; rotaxane; stereoselectivity
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Fig. 1 Spacer-dependent selectivity of topologically isomeric [2]rotaxane synthesis.
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Racemization Controls in Chiral Molecular Cages Constructed by Cross-Linking Self-Assembled
Propeller-Shaped Molecules through Guest Encapsulation (Faculty of Science, Tokyo University of
Science) OTakaki Yoshizawa, Taro Ishii, Yoshitaka Tsuchido, Hidetoshi Kawai

We have constructed propeller-shaped molecules, in which three m-terphenyls having amide groups
were connected to a benzene or triazine core unit via a triazole ring. These molecules were self-
assembled to chiral dimers by sixfold hydrogen bonds, however, it has been difficult to maintain
their chirality due to dissociation. In this study, we constructed chiral molecular cages through
intermolecular cross-linking to improve the stability of chiral structures and successfully resolved
their enantiomers. We found that slow racemization was observed even in the cross-linked cage
structures, on the other hand, the encapsulation of a guest molecule effectively suppressed this
racemization process.

Keywords : Chiral molecular cage,; Propeller-shaped molecules; Molecular recognition, Hydrogen-
bonding; Chiral memory

TaRIGIETL— R OEEICEY PIM O7aXT7X%Z7 VT 0 26T 50,
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=NE NI T Y= ABREN L TCa T EICHERE LT e XI5, KEMEITLD
DsRFROX T NVRHCEAE —EBREKRT 222N LTERER D, 2o &
NES: ﬁi’\@ﬁfr%ﬁTr@iI% LT7EIfbLTLEST, -1
AWFFETIE, ZOF T MEEDRERE BIRL, 7Ty ﬁg .
%:Eﬁi%é"@% L7z BRIV —(PIM-1BEB L ONT % ‘é‘ y
MEEE L7, 1B, 1T 1T X SAEERT D X 7 Ve — UG D
TERRDMHED D 4172, Chiral HPLC (2 X 2 20BN AIEETH
. CD A7 k)L ClX Cotton Zh R NEH S 7=—F T, ¥ A
N2 INBHEVEEICH P 5T T ' I{k L, CHCL ', 30°C T
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)L
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1) it KER, /NEF A, WA I, HAEFERE 100 EIFEFES, 2020, 1P122
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Efficient synthesis of M2sL24 metal—-peptide capsules with hydrophobic cavities

(*Lab. for Chem. & Life Sci., Science Tokyo, 2JST PRESTO) OYuna Saito," Nao
Sagara,’ Michito Yoshizawa,' Tomohisa Sawada’+

The folding and assembly of Ag* ions (M) and pentapeptide ligands (L) forms an
Maslos peptide capsule with a large cavity (3200 A3; Nat. Commun. 2019, 10, 5687,
Fig. a).

Here we report the accumulation of amino acid side chains in the cavity with the aim
of modifying its internal function. First, a new synthetic scheme utilizing the solid-phase
peptide synthesis enabled the efficient synthesis of new ligand LN'¢ with norleucine
(Nle). After the complexation of LNle with Ag* ions, the aromatic and amide proton
signals converged to a symmetric pattern in the 'H NMR spectrum. DOSY NMR
measurements confirmed these signals showed logD = —-9.5 (diffusion coefficient: D),
which is consistent with that of the previous unmodified capsule (Fig. b). DLS analysis
showed ca 3 nm-sized particles. Molecular modeling revealed that the accumulation
of Nle-based 24 alkyl side chains within the capsule, providing a 1300 A3 cavity (Fig.
C).

Keywords: self-assembly, folding, peptide, molecular capsule, solid-phase synthesis

AGFA AV M ERVYIRTFREMFLDT7A—ILT 1 VIERICED
Mzaloa SHREE DR ZFF K H 7LD T B (3200 A3; Nat. Commun. 2019, 10,
5687.. Kl a), 5. H7EILAELDOHKERLZBIEL. TDOARIEEBANDF
S/ BRASEOERERT Uk, 9. BEEREZER U LHIBRERRAF—
L% L, /)LOA4 Y (Nle)ZBA U TFREEALT LNe ZERMICER L
foo LNe & Agt A Y DEFEHE TIE. 'THNMR AT MLICEWTHEEKRE T
SRZOM Y VT F LD /ST — 2 IR U fzo DOSY NMRGEIED S
&, ZDILHURE D h¥logD=-9.5 LfER SN, |ERTH TEILDEBEE—HKL
fc (®b) ., £fc. DLSHEIED S IFERHN 3nm ORI FHIER S Nfc, DFTE
TUITICED . ATEILAN24 KD Nle D7 )L )LAIEEERBI TS &
T, N OEEN 1300 A3 lcmdZ EbBESHhER > (Hc) .

(a) (b) TH NMR (500 MHz, CD4NO,, r.t.)
® o B LNle 2 F |
e o ° \©AHJ\§ ° O‘_wJM\J.UJ‘V‘@:xf‘w,‘b Jli‘iw
qo §CHs L ST ,
- .1 Nle
$—CH,CH,CH,CH; : L . udl JJ.’LUJ J
24 Ag*
—g> Maslog 777F747——HH{HH177-—9.5
CD5NO, capsule
100 80  ppm
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Organic Guest Confinement within Metal Oxide Cage {Mo13:}

(lGrad. School of Env. Sci., Hokkaido Univ., ’Fac. of Env. Earth Sci., Hokkaido Univ.) O Akari
Nakashuku', Yukatsu Shichibu'~, Katsuaki Konishi'

Metal oxide cluster of {Moi32} has 20 pores on the surface and its inner wall is coordinated with
acetate ligands. Previous studies demonstrated that small molecules were encapsulated within the
inner space of {Moi3,} in aqueous solution. However, due to the limit of pore size, large guest
molecules cannot be uptaken. In this work, we performed guest encapsulation of such large
molecules by solid grinding and solution stirring methods. We evaluated the efficiency of both
methods through NMR measurement.

Keywords : Metal oxide cluster, Guest confinement

[#2) ERIREBERL 7 T A X —[Mo01320372(H20)72(CH3CO0)30]* (LT {Moisa}) 1
KM 20 FEETOLEFEHT LR Y 7 =4 MO RS R
THHM (Fig. 1), FEDZEFLZIT L= {Mois} WERZE [ ~D

T RANAETHDZ &b, ZhE TKRIETT— %@

NP U EDRE DN T DI ABDRE SN TVD %
LaL. ﬂ%4x®ﬁ@ﬁ%ibk%&&XF\%@ﬁb if‘ 'S
IABBNL IR\, ZF 2 TR CINETHRFEIESNTI R ;‘*

MOl RERTA MK LT, I*H/E'/\MEWQEPT“@T%"#?@
B D 2 FiET Mo} WERZERI~DuE LT L7z, £ LT,
BEF Mo ICN B TE RN T2 B A F O LiADITHL
DL free ligand
[FER - B £9°. ZBUYEMoxXv 7= ) VBT A N edHDo OAc OAc
b & LCHA L7z, KD (Mo} & BUKPED <L Y 7 = o N
vk 15 HREEMES L, B 5REHARIC DO #MZT TR 15
%l L=, Aifi% 1H, DOSY-NMR THIET % & 5.8 ppm (= A s
Ta— RRE—7 MBS, 0 — 7 OIEEIRES 0
Mo} DT &7 — MREALF L RREDEZ R LI Z & 0
O, XY T =) ONURHERTER (Fig.2), 72, N e ey 85
T2/ 0E D0 BT (Mo & & B ICRFFFHRRIRES (ppm)

52 L THRBICNE S, 510, —ERYAEI  po i1 NMR and DOSY spectra of
A MR RS E AR TR L T H N ek BB A {Moi32} mixed with benzophenone.
FLTWe, SHICAERTIE, A7/ —/L A %IEL

D EF DU O ZBRAULEY 2 ol FEICB T 2 NEMETRS KO CIADIZ S
WCRE A RS 5,

[17 A. Miiller et al., Chem. Soc. Rev. 2012, 41, 7431. [2] C. Murata et al., Chem. Commun. 2023, 59, 2441.

Fig. 1 Skeletal structure of {Moi3.}.
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Interaction of small organic compounds with the outer surface of {Mois;} cluster (!Grad.
School of Env. Sci., Hokkaido Univ., *Fac. of Env. Earth Sci., Hokkaido Univ.)

OAmane Fukuhara', Akari Nakashuku!, Yukatsu Shichibu'?, Katsuaki Konishi'*

Hollow-type polyoxometalate {Moi3,} is a polyanionic inorganic compound that can
encapsulate guest molecules through pores on its surface. Its anionic surface can be modified
with cationic substances via ionic interactions. However, surface modification using neutral
small organic molecules has not been established. In this study, we investigated the interactions
between {Moi3,} and styrene, a neutral organic molecule, in aqueous solution using '"H, DOSY-
NMR.

Keywords : polyoxometalate, guest encapsulation, interaction

R ZER 7 5 2 B — {M01320372(H20)72(L )30} (LA T {Moisa} & W& LIZEAL ) 13,
KPP THEETZ A N ERNET 52 &R TE 5 (Figure la), X512, ST =4 4T
HDHZEND, (Mo} DANREITIA F A MEWE L OA A A HEMERIC LY EMiT
XHZERHLENTWAHE LavL, 'H-NMRBIEN S ES TR WYE &
(Mo} WFEAAEH L CW D RIEEMEN R STz, £ 2 CTAMAE TR, ==2— 71
BRERINS T THHAT L (St) ZHWT Mo} & O ASEH Z /M Lz,

BNZ 112 butyrate &2 F VN 72 {Moisp  IZ K HT TSt IR L 72 & & D% #) %2 '"H-NMR T
Rz, GEBE Mo} ~D 7 A MNEIZZ A N E—7 OERESY 7 bR E R 90,
ARIOSERINTIEZEN TR 7 v — R —7 RSz, 512, 'TH-DOSY
NMR) 5 2 FEFAD B — 7 OPLEAR I E D 4 5 1L 7= (Figure 1b), F 72, {Mois} & St
DHFIZL>TSOE =7 D7 — MUEGWRETL2Z LM\ 6NI L, 2
DO ENDG, Stk Mol FhEif & DOFE
HAERD R S iz,

[1] C. Murata et al., Chem. Commun. 2023, 59, 2441.

b)

St broad peak

Inner

butyrate

[2] K. Grzhegorzhevskii et al., Chem. Commun. 2023,

8.0 6.0 4.0 2.0 0  ppm

Figure 1. (a) Structure of {Moi32}. (b) 'H, DOSY-NMR of {Moi3,} with St.
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Oxidation Behavior and Structural Properties of Self-assembled Belt-shaped
Metallomacrocycle ('School of Engineering, Nagoya University, *Graduate School of
Engineering, Nagoya University) O Yuzuki Kamiya,' Takuho Saito,? Yoko Sakata’

We have previously reported the selective formation of pentanuclear belt-shaped
metallomacrocycle by the template-directed self-assembly of 2,3,6,7-tetraaminotriptycene and
Pd(Il). In this study, we successfully obtained an oxidized pentanuclear belt-shaped
metallomacrocycle using AgOTf as an oxidant. Detailed analysis revealed that all [Pd(o-
phenylenediamine),] units in the metallomacrocycle underwent three-electron oxidation.
Keywords : self-assembly, belt-shaped metallomacrocycle; oxidation reaction; triptycene
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FATHHEIZIE W B~V MREBIERZ R Lo, 71 b UHRAITH 5 2,6-VF
UUIFE T AgOTE ZHWTEALEUG 21T o 7o il e, HE~ ULV MRS 2 R FF L 72
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THEERIRGEIC RO K 0 BRI E R =, UL MR BESMAICEB SN D DI
RU. Bb%I D7 &b 1y AIIRY A X EZRS RN EXRBE T,
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O 10+ | 5+
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A NH, —— —
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L NH,
Hy Hy _|2+ H _I"'
L X GOSN
);( = Pdz* Pentanuclear belt-shaped Oxidized pentanuclear belt-shaped
metallomacrocycle metallomacrocycle

1) Y. Sakata, R. Yamamoto, S. Akine et al., Inorg. Chem. 2018, 57, 15500—15506.
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Development of N-anthrylamide based anion probes and their application to fluorescence

sensing (School of Science, Institute of Science Tokyo) OYuma Arimoto, Masahiro Yamashina,
Shinji Toyota

The development of highly sensitive probes for toxic anions (e.g., fluoride and cyanide ions)
has attracted much attention in various fields. Herein, we found that N-anthrylamide acts as a
fluorescent anion probe for fluoride and cyanide ions. A colorless THF solution of N-(9-
anthryl)benzamide 1 turned yellow color upon addition of F~ ion. After F~ ion was added, the
UV-vis spectra displayed a new absorption band at 442 nm with the disappearance of the band
at 384 nm, due to deprotonation of amide. A similar spectral change was observed upon
addition of CN™ ion. Furthermore, unlike the non-fluorescent nature of 1, phenylethynyl-
substituted anthrylamide successfully demonstrated fluorescent detection of F~ and CN ions.

Keywords : Anthrylamide; Anion probe; Fluorescence sensing; Fluoride, n-conjugated molecule
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1.(a)1 & 2 OEIE, FUSIEIE D 1 & 2 DO(b) UV-vis & (c)# 5t A2 kL (THF, 1.0 x 104 M).

2% 3CHk [1]S. N. Sahu, et al., Sens. Actuators, B., 2018, 255, 1376; [2] L. Fabbrizzi, et al., J. Org.
Chem., 2005, 70, 5717.
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