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Phosphorescence manipulation by boronic acid-based supramolecules
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Boronic acids can participate in dynamic covalent bonds with diols to
produce thermodynamically stable boronate ester supramolecules. The Lewis acidity of the boron
allowed for not only pH-dependent binding capability but also significant interactions with Lewis
bases such as anion species, which endows boronate systems with chemical stimulus-responsiveness to
develop chemosensors, drug delivery, and so on. Recently, given that arylboronic acids show
room-temperature phosphorescence (RTP) in the solid state, we investigated RTP characters of
boronate particles obtained by sequential boronate esterification of 1,4-benzene diboronic acid with

pentaerythritol. The related RTP films were also prepared. Combined with rhodamine derivatives, we
successfully proposed afterglow-based functional supramolecules using triplet-to-singlet FRET
process.



B X C—19,. F—19—1., Z—19 (i38)

1. FFFEBHAE Y W) D 5

SR TG LI RS RIS, T4 N Ty S oN— g v BRI
HERAOTEAHT L7 b I Xy B U AR, A A SEICBIT DRI BRIE R &0
FIAOBENOER SN TWD, ZORNRFETHIBERIIA Y U RiIEE & bR ) BBOD
ﬁ%@%&f%aﬁéiéi&%ﬁLﬁwwﬁ%iféoiof\éﬁﬁ7)—@ﬁ%§m%t
(RTP) (FHOEME L VIR WAL < | BB KITEA TH 2RV, YHIORPLTIE, 77 FIRE)
I U CHRIE 2 I 2 5B 2 & B IARRE S T CRTPEEI OB D R EThH 72, LILAER D,
[ TIIHERERBAICHIBR 23 & ¥ . RTPZ TR B OMFFRITHEA TV o 72,

2. WHED B
() R UEEEIEAR U HE-BEES ISR Ulon-n BRI S S RTPRHER &0, AIFZECiE, R

B R OBILERE G E AR Lo A2 U, 2 OBER R A A LT, BEREE
W B2 5 AR e CERE S ORTPRHEZ B B IS5 2 & C, 80 FITide WERBIGHI A B
L7 eHsRE Sy TR ORI 2 B LT,

(2) B b OBLE B BIRKRITEIR Y DR ES TIERY, FxlX, A E=A7ra—L
(PVA) IZHE B LI, EBBAMEEZ L LM TH DL Z &b MESBETOALFIHEN TV
PVAIZEEFE N THRE D SHlE 72~ b U v 7 AL L CRTPRHEDRILUZH R TH 51XV T
<, Ar BT AT VKSR TR & 22 20 &0 T2 MAAT A U v R 5, AIFFET
I, TA 7 214U a VEEPVAICEG Lo 7 4 VA2 L, 2 OMREMEZ R Lz,
3. WD Ik

AR UERIE, 1,2-V AV E MR E RS S A TR T D AFRORTETIE, X U-14-Y
Ao gl 2R b= %7 N7 Na7 7 o HTRA LEE Lo, e ZBRERE
272 AEB IO 2 & THO B O 2157, R FRiE~O{LFEM TIL, A
o U A AT D u— 4 2 UBAaFEE VT 7 N &, MIROBYTIE, RS TR
KERTHDHF A7 = ZRux— MG LIZPVAY 4 LA (T-PVA) ZFHHRI LT,

4. WFFERE

b) 542
(1) A xr— Mhi - ORTPERHE & RE L ; Bk té
DHEICE > THBAEER X — FHLT L5
(BP) |3, FE-SEMMIZ LY | THIRAELOum ) égﬂ
DUSHNEE DA TH o1 (H1a), W KGQ()'J ) o e

Wavelength / nm

ﬁfﬁk i176 m2 g,l & {E\UE é j/L U\filbk@f#ﬂ( Boronate particles (BP)
Tlme after UV Ilght off f sec.
Wi &JEME S 7o, IR AR T EfE

REETHFACDOIEEHET D (len=340nm, .....

1=2.59 18, A =254 nm) . AR W D & @é@)THX7£$?¢@?®FEﬁM
, Ef%. (b) BP DI TODIRIEART ML
FREBE n=a94nm, £=1955 1e=250mm () RitE, WA ¢ SAERTE (50

X1b) 2EBEIChE B S (Kic),  msec). Je=254nm.(c) BHLHEIE (=254
Z ORTPRHEITRL F R OFHRGAF Iz L » T nm, )

kL7, EOBRZET 272010, MR XS ERET 2 -2 T 2 FEE T & BRI &
OFBAMEZFE L SRR, R REZHEET 2R e r— MR v—OHREAFEIEKFTHZ L
Wohotz, BAED/NS WA Y S=w—I225 & FEEMERBIN LT, fidtEasm ELzZ ki



EDbDLRETROT o, MR ORRITR G HUC & 5, BPITAERAR U ~ — K DK ER 73 5

IAFAE L, 2R KR BRE DRI T 53 21300 Tl ALFERFICHET 5, £ T,
memh)%m%ﬁﬁm%%%éﬁ\%%htﬁ%w(mn@mw@%%ﬁ%@ﬁﬁ@%%%
A7 RMVERE L, RDIOREHEEROHKIZEES T, BPHKRDS00 nm i o % 658 73k
D UTe—J5C, 600 nmFHTL DOFIERENBER Lz, ZORNEEIIBHE THLBLET LN T
% . BPOJhiE = EIE) HRDIDFhE — BEIEA~D 7 = /)L A X —Rox 3 )L X—#) (FRET) 7B
ST b D EFE LTz BIREN Z L0 BB IR ORIEIC L > T8 b LT, 7o & 20,
0.5%D /K% E T THF 3 HUK Tld, B TR Z R LI, 5%DKEE T ik Tld, Skt
Aok LT, ARSI E SN KD FL—2 o —& L TOMRES RHE -, £ O/ HRR
filf120.28% & R H Sz,

@ (b) / \

B b Yo fi5a oty
/\N‘ﬁ/\ /)‘Nk/\ /\N O 6~)(\9 \Qﬂ

@N'\ o
P8

X2. (a) RD1}2 ORD2DOAL 2 E L (b) APHCx 25t 7,

B2 1T FREUS ETIRTPA R ORREHESH 2 BAMEIC T2 HHU T, @B 4 & OMAEER %
BILCTHRT AZAY R 7 ¥ 2o —4 I 5% (RD2) =46 L7 (X2a), BPDH,-DORTP
BgRE & ) S E PRI E R O NBR NG oD Z L 2R LT, YktRir REE
fifi L7=hi 7K (RD2@BP) (IMeOH/H,O (95:5 v/v) 1, $EAMEhhkL ThEGFR LA 7R LAy,
AP ORI TN BAIZEL LT, APTORINIBRREOI A FHE L. ORI
Ry RBBPOBEN R R EEMRD Z LT, BPOJh = BHIHN S RD2O L — EIA~OFRETAH
B0, AROEEEEN L0 SN ENRTELLRINEELR L, ZOERIGEE
BA A ERMETH Y | YHESBRKEZIER LTy A L CHLERA AT ot v
VT EER LT,

Q) FA 7 = R x— FNEERRTPHEL ; T4 7 = IR R 238D Hn — nx B3 R
AFEN, EORrR— MEREROKIEICHEN R o, T4 7 = VBT, RO B 5
FTEATIZIBWNTHRTIPREL 7220 lEENY THEZ S OR Y B =—/L 7 /La—/L (PVA)
WFF 7 =225-YVRm

MG SR, b7 Y
B
AV A(EPVA) Y T U605 o o 90m \
¥ (em = 475 nm, Ao = 254 FRET ( o L
SO /
nm) %~ L, F Oz T-PVA / % Doping SRhoB
SO,

(= vl © © @ © C

T BB R T INERIE6.3%,
ZOFNFMIT56 msk Yo E?
o772, TIKIZEB T B HEE A~

Multi-color afterglow

X3. SRhoB% K — 7 L7=T-PVAD < /L FFENE. Aex = 254 nm.



7 M EIRIE—ELT2Z 0D, T-PVAORTPRHEIIZGEINLOF A7 = A X — MIFES
Nz, OV 7 AR RITEERIERICE SN v, MR tsz R+ Aria—43 B

(SRhoB) # =7 L7 2 A, EDOT 4 )V AFERNIE R—T EIIKFE LT~ VTR Z FEL L
7= (X3), Z ORTPHIEMIIE LRI L > THEERI N,



14 14 2 2

Satoshi Takegawa, Masato Ito, Yuji Kubo a7
Turn-on type afterglow probe for Hg2+ sensing by a PVA-mediated triplet sensitizer 2023
New Journal of Chemistry -
DOl
10.1039/D3NJ01281F
Kaede Kawaguchi, Masato Ito, Yuji Kubo 59
Chemometrics-assisted mechanism study of the room-temperature phosphorescence on nanoscopic 2023
boronate assemblies
Chemical Communications 3130-3133
DOl
10.1039/D2CC0O7049A
Ryohei Hasegawa, Masato Ito, Yuji Kubo 27
Tuning the triplet population of arylselanyl-BODIPY photosensitizers through substituents 2023
engineering for triplet-triplet annihilation photon upconversion with perylene
Journal of Porphyrins Phthalocyanines 757-764
DOl
10.1142/51088424623500037
Koichiro Omasa, Masato Ito, Yuji Kubo 46
Zn(11)-coordination-driven chiroptical and emissive sensing for chiral amines using a 2022
guaterphenyl-5"-carbaldehyde
New Journal of Chemistry 21845721851

DOl
10.1039/D2NJ04781K




Aumi Koga, Kaede. Kawaguchi, Margarita Claudia Maida, Yuji Kubo 17

A ratiometric afterglow response of aluminium ions in methanol-water 2022
Chemistry - An Asian Journal 202200402
DOl

10.1002/asia. 202200402

Shinji lIwakiri, Ryohei Hasegawa, Yuji Kubo 6

Near-infrared room-temperature phosphorescence in arylselanyl BODIPY-doped materials 2022

ChemPhotoChem €202200073
DOI

10.1002/cptc. 202200073

Sepideh Farshbaf, Kaustav Dey, Wakana Mochida, Masashi Kanakubo, Ryuhei Nishiyabu, Yuji Kubo, 46
Pavel Anzenbacher, Jr

Detection of phosphates in water utilizing a Eu3+- mediated relay mechanism 2022
New Journal of Chemistry 1839-1844
DOl

10.1039/D1NJ04578D

Kaede Kawaguchi, Ayana Moro, Soya Kojima, Yuji Kubo, 57

Chiral recognition coupled with chemometrics using boronate ensembles containing D-1t -A 2021
cyanosti Ibenes

Chemical Communications 12952-12955

DOl
10.1039/D1CC05492A




Mariia Pushina, Sepideh Farshbaf, Wakana Mochida, Masashi Kanakubo, Ryuhei Nishiyabu, Yuji
Kubo, and Pavel Anzenbacher, Jr.

27

A fluorescence sensor array based on zinc(ll)-carboxyamidoquinolines: Toward quantitative
detection of ATP

2021

Chemistry A European Journal

11344-11351

DOl
10.1002/chem. 202100896

Masashi Kanakubo, Yuki Yamamoto, Yuji Kubo 94

Room-temperature phosphorescence of thiophene boronate ester-cross linked polyvinyl alcohol; a 2021

triplet-to-singlet FRET-induced multi-color afterglow luminescence with Sulforhodamine B

Bulletin of the Chemical Society of Japan 1204-1209
DOl

10.1246/bcsj .20210004

Ryohei Hasegawa, Shinji lwakiri, Yuji Kubo 45

Synthesis and triplet sensitization of bis(arylselanyl)BOPHYs; potential application in 2021

triplet-triplet annihilation upconversion

New Journal of Chemistry 6091-6099
DOl

10.1039/d1nj00721a

Sasaki Yui Kojima Soya Hamedpour Vahid Kubota Riku Takizawa Shin-ya Yoshikawa Isao Houjou 11

Hirohiko Kubo Yuji Minami Tsuyoshi

Accurate chiral pattern recognition for amines from just a single chemosensor 2020

Chemical Science 3790 3796

DOl
10.1039/D0SC00194E




Hoshi Mitsuki Nishiyabu Ryuhei Hayashi Yuichiro Yagi Shigeyuki Kubo Yuji 15

Room- Temperature Phosphorescence- active Boronate Particles: Characterization and Ratiometric 2020

Afterglow- sensing Behavior by Surface Grafting of Rhodamine B

Chemistry-An Asian Journal 86 94
DOl

10.1002/asia.201901740

Nishiyabu Ryuhei Takahashi Yuki Yabuki Taro Gommori Shoji Yamamoto Yuki Kitagishi 10

Hiroaki Kubo Yuji

Boronate sol?gel method for one-step fabrication of polyvinyl alcohol hydrogel coatings by 2020

simple cast- and dip-coating techniques

RSC Advances 86 94

DOl
10.1039/C9RA08208E

35 2 2
103 (2023)

2023
103 (2023)

2023




Margarita Claudya Maida, Kaede Kawaguchi, Masato Ito, Yuji Kubo

An afterglow probe using room-temperature phosphorescence-active boronate particles

103 (2023)
2023
PVA
103 (2023)
2023
-1,4-
49
2022

Margarita Claudya Maida, Kaede Kawaguchi, Masato Ito, Yuji Kubo

Afterglow detection of Al3+ ion using self-assembled boronate particles

49

2022




32

2022

19

2022

D-1t -A

19

2022

19

2022




D-1t -A

102 (2022)
2022
102 (2022)
2022
—0-
102 (2022)
2022
BODIPY
102 (2022)

2022




48

2021

31

2021

D-1t -A

18

2021

18

2021




FRET

101 2021

2021

- BOPHY

101 2021

2021
101 2021

2021
101 2021

2021




FRET

47

2020

47

2020

18

2019

30

2019




30

2019

Yuji Kubo

Solid-State Emissive Chemosensors based on Boronate Supramolecules

3rd Asian Conference on Chemosensors and Imaging Probes

2019
-1,4-
29 MRS
2019
dip-and-read
29 MRS

2019




29 MRS

2019

19-2

2020

100

2020

100

2020




100

2020
2
Yuji Kubo 2021
Springer 601
Progress in the Science of Functional Dyes
2021

194

CSJ

2023-029009

2023

PVA

2020-131624

2020

2020-007212

2020




https://www.comp.tmu.ac.jp/kubolab/kubolabtop.html
https://ww.ues.tmu.ac.jp/apchem/report_publication.html
researchmap

https://researchmap.jp/07_19
http://www.comp.tmu.ac.jp/kubolab/kubolabtop.html

https://ww.ues.tmu.ac.jp/apchem/report_publication.html

(Nishiyabu Ryuhet)

(00432865) (22604)




