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Our researches had been focused on the design and synthesis of new
oxygen-responsive lanthanide complexes in order to obtain fundamental knowledge in the development
of new medical and diagnostic technologies using luminescent lanthanide complexes.

As a result, we have obtained basic knowledge on ligand and complex designs for the development
of “ oxygen-responsive lanthanide complexes for biological applications” . In addition, we have
succeeded in creating the “ oxygen probes” using our prototype oxygen-responsive lanthanide
complexes. Furthermore, we have found that the newly developed ligands can provide oxygen-responsive

lanthanide complexes with “ chiral molecule” -responsive function.



B X C—19. F—19—1, Z—19 (@)

1. WFZEBRAE 4O &

BRSNS T DR IEMEDIL AT, BRERE R EICHW D 2 MM iidE Y o —oE RN
ZAREIC T DE T 0 — T ORI L W o B TIERICHIZE SN TS, ZDOHTYH, BREIDS
B DRNMEDT 2 = REERIT, BRILAEDSOBESRESA L 1ZR2 S [T —T7 OBEED
A _EICRE B2 R 2R T EE SN TW e, L LR S, ALEMSCESLEE
SEIR & LD L2 OHEFNIIEFICD72 L, TRHOHRELIHEDWN L O TRV E WD
ONBRTH T,

ZOX o, HEEIL, TMEBILEMED T 2 = REEROH T, R 91% & W 9 38
BAINRE R T E T LK (Chem. Commun. 2014, 50, 13059) | BE O T E Y o3k &
N E R H KU =7 LK (Angew. Chem. Int. Ed. 2013, 52, 8722) | ZABSRIER L1z, &5
12, 2SO AEIEIC, BRFBRISET DR T v 7 = FEER 2 AERINCERE - BT 2 Hadt
55 Z LI H T LWz (Dalton. Trans. 2015, 44, 10923, Dalton. Trans. 2016, 45, 9492, Inorg.
Chem. 2016, 55,6609), 7 > % = REEERIRT £ 5861, TRWIELFH M@ - SLOFEH AT FL -
REWARN—=TTT R EWVo ez AL, Ny 7 7700 RO E DL - BN ES &
BT EPDERERRE T 0 — T ORI E > TN TH D, £, st e U vt " E5
it B—0 760 BRIEE L0t & BRRISET DY ) OEEERTIC
FIHCT&E 2 b, FEEOE W TREREZVE L LWL VA RMIRE 7o —7 ) 2% T 5
DIZARTHD, LIDLBNG, 2O XD B NFEE AT H2MBISENED T % = FESR %=
- BT~ EISH L L9 LT 256, BREICEEEOSILR2M EFZbHLAADZ & fHi
DB Z 1T IUINT v oN— R H o7,

2. WO HB

ARFFEIL, BB DA R -BIF L C& e FE 7o —7 L LTI E 2 /4 5%
Ytk T v & = REEIR) 2 W - SIS T 2720 ORI A R Z L2 B E L TR L
HLOTH D, WIEHFN GAEM) I, TKEEHEOR S 2 TEEEMEDAH G- & W T2 AR I
BT HADNN—RVEZ VT — L, SR 0 — 7RIS O I (35 GEHEE) 2/
HZEEAELE, BRI, BT v % = RESMADRRE - AaliE iz L CHFgE 2 R4
HLbblz, Tua N AT ERBEERDPRT T3 BLO T ZERN) 2R LHBET
n—7 DR EED T,

3. WD

HIEZERT L7720, FEOFLERD THlleT o7 = REEROREE - ARk B L Tit,
TFRL3 DO EMIAH 3% E L CERRMICHIZE 2D 7=,

(EHIER 1) KBEMEDHFE

SERICKIRME 2 5T 5720, T8RO A A b (BT A RO ERR) | B IO TR F-~D
BUKFEOE AN | 7o Ex MLz,

(ERIEH 2) #Eetafts

BEREME L= N & (BN OERBECTEA | 32 HkERIFFC, [B5ATERZIEN] 35 515
ZhEt LT,

(ERIER 3) BIELEHEEDTHEE D FREF~AD T4 — KRNy Y

FRIEE 1 B2 TARLEHE T v ¥ = RESMROERRIGEEEZ T L, FRRRSE
v —7 OIS AN CHORENL T - A E G LT,

4. WF7eEk R
(1) 7o M2 A T ORBFBIENT 7 = NegEiRE AW-iEE 7 0 —7 DORi%

HRCHRARIZL IS, T ¥ = RESMEADRT 3 ER AT, BRERBRE T 7 —7 0
BTSN TIRE L 72 %, HFEEDN AT T-T /BT AERIL, FERICENZ TR TICREZ R L (X
WD), BENTRBISEHELA LTS, LLARE, BEICHRE 0 —7 2R L2
2L A EEOMRER ) £ E HERWZ L1FEVW, £ T, S ML TOTILE T A
SEIR(TH) ZHWT (K 1), Fix OfgFE T a—7 2ER L, ZORRFRIGE 8 258 L7,

N/ \_/\N N[\_ \N CH,-CH
by YA <% S PR )

O
7 0M47 D ‘O 7 04T D 0
ekt (L) 8N it Ua7LY (PS)

B1 Mf-fH#k%) 2RTTOMEATOTIVEDLEEEK, IZEHKK) 2RI TOEATOHFY =D L4
BABIURYXF L2 PS) DIEE.



ZTORER, Ta M A TOERERY AF L (PS, X 1) OFERIZHER L7mfRFE 7 10— 7 M,
JRPE < JESEEIZRB W, £ BEEFIH LR 7 a—7 & L QTR R m ottt s ~rd 2 b
ERHLE, ZOBETa—TICB T, TAE Y AR E T A EEOFIIREEN, 225
T(N2) « 225 F (Air) « BBE T (02) &R B> THHL 2D (K2 E) . 0%5 5 100% DFLE 1T
FEHIR CHEMRARISEFE 2R Lz, SHI2, FBUCEM LTz IRBRITISE L WIRED ££ 5
T H< U o ACMEEEREDIETa N ATDTAE T LKL ZHAGDED Z LT,
EHE T (N TiEhkk - 225 F (Air) TIEEE - BBRE T (02) TIEHRAICRLEEN BT B ILAiRE T =
TPERTEDAZLEEZHAONILIE(K2A), ZOBME T 0 —TI2BWCIE, ~ U 7 A
RICE K DB IR 22 1T 720y [647 nm DOFCIRE | ZNEEYE L 425 THRERL W
FE LWL v AMgE7Ta—7] ELTHOHEETAZ EbbhoTz,

Intensity
Intensity

400 500 600 700 800 400 500 600 700 800
Wavelength / nm Wavelength / nm

M2 (B)7A A TDTLEVLBRERVBRRTIO—TEIVHE) TILEDLEYT Y D LEEKE
HABOELEBBRTO—TOREARY FLEL (FZRTN) . R ZLKTAIN. F:BET0))
EFERDERTF.

TR TR X9 Ic, ZEIREE 2R bEm AR AT UL, EEEOE W L AR RE
n—7ORENAEEE D, Thbb, H—0Oo T iAo e —7 3 Elcx i, Bk
D2 OO E RN L AT —T (M2 4) Z W L XITAET S 2 DO8EKM O L ENE
NERIND Z LICRNT DEEEOIK T 2002 2 LR TE D, HEEEN RO —ER A
RTHRY =7 A (G)#EEREHNCTIX 1), fx DOiEFE T —7 2ER L, ZOMBEBINEFE %
AL 7=

FOREF, 7 NE2AT DO RY =0 LERER Y AF L (PS, K 1) ORI HER L7z g5
Ta—T M, BBRITIEE LIRWEEORNIRE 2 NEIEYE L 325 S 7 L o AR 7 e —
TELTHIET 22 L E2HLMNC LT, ZOMET o —T7IZB8W I, H R = A8 KDY >
YRR T 2 R EHE N BRITINE LTI 2D 0%D> 5 20% D FLE AR iR 5 5 FE fHIk CE
RO TR A B AR LT,

DX MR UTZERSE 7 0 — 7130 BB F O REAMERECREZ KR L TR D | 7
1 k2 A T OEEROIECRNE - BERIGERRE A N F~— 7 L LT AR LR T LW
LWV HERGTHBGONT,

(2) HHREBRFISENET % = REEADBRSE

KM ZAT 54 5720, BEEADA oAb (T =F 2 /B FF U 8ERDOERR) | ZHEFICANT
Weewited-, 7’ v 2 A4 7 ThDH 1T 2= KD M) hTF 4o 2EGteh iR 25 2 2007
FIEZ RV T =4 THY, 071 b AIMAIT HL TH 5 (L ITENAL ), BRICZ, 7 =4
VR E G 2 B RO DT NI T A VBN T EREAREF L. Fn 507 e b fIE
(HaL) O &R E et Lic, o, BT A UK E 52 B RO H 5 07 =4 VBl 1% Fli 4 7%
L. EnooF v b AIIEHL) O&RKRE BT L7,

ZOREFR, BET DT e AR (HL « HoL) O G IEEMENLT 5 Z &N TE -, F
77  Hal S 0E . T n A0 T L By AR /2 T ERIERE A R T A R =% A
SERMBRTE D Z & bbhote, FHUICERR LZEEAIL, WI b Kk ~D @ISR TR S 72
Motz Bz, Hul L 055 58KIc W Cid, {bEWmTIc 7 a b o (HY) %2 BUA A T
KT TWNDHZ L ERIBTHT —XNHLN TN D,

ARISHIZBWTIE, IBRMEOIKR G 2 —7 » b O/ E~DOERBICEMN R bH D Z &
B KEMEOMGIZIEEFE T, S 6RAMEBEINEHEEEDN FE2 B L T2 ED -,
BARMZIZ, FICAR L7272 b UAPIMA (HaL » HiL » HoL) & W CHEA O 7 v % = REER %
AL, TNHOMBINVEEIEZ TS & & b, FIERERB O FTREMIZ SW TR L 72,

ZORER, HiL X0 EOND SEMNEEZ AT LT LETABLON KU =7 A8 AR, 7'
N2 A 7T HL L0EBLND T ENAEEDOERE T, JehlitERe ) - IEISEMEOE T
BENTMERE RTZEZONC Lz, £z, RFETHIE L7 liL 25 Z LT, KA



LW TRRRIGBEMEDFINET + A7 oo AEE) DA TE5 2 b L, E5IT,

z=ba=y EBEALEEMNFEVEOND T AE T ABLOH KU =7 A8ERIT, &ﬁm
EMREEICINZA T, T TN FIONETHHERE] ZALTWAHZELAM LR 3), ZORERE
WX, AERNICHEET DT I B oI NV 072 BERMOICGEE T 2[R 2R"THDTH

o
()
(o
[\

N N
S

3 TXJNDFICHET DAL 2ATHBRCEES VA FMEKkE5X5ET7zD)Lazy +ER
ALEEEFOTO b AIMK(EHL A HLD E T ZANTHELNI-TILE D LSEKRDERER X R
ERfTE YT oD FRE

LAJ: é%ﬂ%ﬂi LT MERISM 2480 LIEBRBISENED T 2 = FEEK) 2BRAFET 57290
Rt fé%ﬁmﬁ’)@%ﬂﬁ%?%é LNTE T, AWF7EAIE L THELNTARIT, BAL
% fﬁle—‘ﬂ: DR R e BOTFRFTRERE L@ M), Fio, BloORRE, 1 HOFim
i&:ik&bf:o



1 1 0 0

Nakai Hidetaka Kuyama Masafumi Seo Juncheol Goto Takahiro Matsumoto Takahiro Ogo Seiji 46
Luminescent Thb(l111) and Sm(I11) complexes with a 1,4,7-triazacyclononane-based tris-aryloxide 2017
ligand for high-performance oxygen sensors

Dalton Transactions 9126 9130

DOl
10.1039/c7dt01388d

8 0 5
1,4,7,10-
69
2019
99
2019
1,4,7,10-
99

2019




98

2018

Nakai Hidetaka

Development of high-efficiency photo-responsive metal complexes

International symposium on chemistry for solar energy applications 2017

2017

Kitamura Takuya Nakai Hidetaka

A photo-responsive gadolinium(111) complex having biphenyl groups

International symposium on chemistry for solar energy applications 2017

2017

Yoshimura Seiya Nakai Hidetaka

Development of high-performance oxygen sensors using a luminescent terbium(111) complex

International symposium on chemistry for solar energy applications 2017

2017




Yokoyama Naoki Nakai Hidetaka

A photo-responsive gadolinium(111) complex having 1,4,7,10-tetraazacyclododecane skeleton

International symposium on chemistry for solar energy applications 2017

2017




