56

EISEIREHESESERE  Ecomaterial Design and Process Engineering
RIEDFLFSEF

ﬁaﬁ%hJ_Jzir%i
EREEME Y AT LDEIRK

Environmentally-Benign Molecular Design and Synthesis
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Design of environmentally benign molecular systems Professor

with high functionality Nobuhiko Iki

The ultimate goal of is division is to establish a scientific discipline in designing environmentally benign molecular systems exhibiting high
functionality such as separation, sensing, imaging, catalytic conversion of substances and so on. Choices of the components such as metal
ion, ligand, and “chemical field” is of key importance to build simple yet functional systems. Currently, we are studying the following
systems: (1) multi-nuclear lanthanide complex with thiacalixarene (TCA) having luminescence and magnetic functions, (2) theranostic probe
consisting of d8-metal ion and radical ligands, (3) kinetic differentiation (KD) mode separation and detection systems for ultra trace metal
ions, (4) protein-metal ion conjugates. In 2016, the following achievements should be described in particular. For item 3, refer to the activity
of Environmental Analytical Chemistry.

1. Self-assembly of tri-lanthanide cluster complex with TCA

2. f-f Communication on hetero-lanthanide cluster on TCA ligand

3. Theranostics for cancer on the basis of diradical complexes
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SUSZR(LN)FZOFBEFICEICRACHANBELEETS,  Ln TCA RLAESL2:2840n, TCA,ZERL. BEMICZZIC
ZOlBLNEREER T O—TPMRIEEHE LTSNS, UL LnAEALTLN,TCA, R U (Fig.1). ZOESEBLEIESEC

UL—REICEERTEOLnE ZnZEWATRUFENSEHRESN
%o —ARRBFFZNIYvIRT7L—V(TCA)DBEREREE RV
UTLUR, ZOHEBERRICKELTE fco INIEREEDAYYIRT L
—VEREBDEBREEBL WSO, ME8EDEMERTO,S,
BT, &, LnO—ENdEYbETCAE Z KB R TREHE R
SEBEBROMELN,TCA, EECTHEBIICHRTZZEERVEL
oo REEFLNRIILEICOVWTTCAL DIEEMEH EBFE LI, W
FTHROLNIEDWTHHRSICT:THAELN TCADBERL. DVWT

Ln; TCA|

Fig.1 Self-assembly process of Ln;TCA, complex

ELRBTI20IC1~4BD D ofce LNOBEPRIGpHICL>TH
BOBIERY (Ln TCA, Ln,TCA,&&ULn,TCA,) HEShl,
INSELn-TCALZEDOREN., BEIKD FPLNAAYDRKEET
BIRTE e, Gd,TCA KERICDWTXAFSBATE TN, ZDLNE
WIEEZEBESMMCUlc, Ln,TCA,IIZYI=RISRY—%2HIZL
T URENRTO—TPMRIPCESTEZAE UTHFINS (Eur.
J. Inorg. Chem., 2016, 5020)

Ln,TCA, Ln:TCA:
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f-f communication

EERANAMBEOBE TEEMICERORES Y Y= (Ln,Ln)ZER
—Z L. ZN5OETOIRILF—BE IR 5f-f communication
ZRALET7YZIvI\—=2a>v(UC)»4Urav/N\—Y3>(DC). ¥
VYT T4 (DS)REDEEBEOTERENRINTE
feo Ln-Ln'EDIEEIER 37 DEEREICIRTF I 20%, ZNISHETNICH
WmUIcbDOTHIFE S NI D TIEBEN, —AEEEZE TIELn-Ln S D
BB ILBRREICHIH TE, SEIESER LN TEETH Do UH VAT D
BIRLF—IRBICLIDIEFTICLI-THREICRIFTEHF-F
communicationDELANIEE L L\, F&Id L5 1 DXAFSOIER & fE
REENSLN,TCA, 7 SRY—TOLNHEME3 576K U4.75 AL
REbofc. ThIFBEICRESNILNY FRY—DFTHIRDIE
EUTHED. 8UELF-f communicationHAF &%, #ZTThb-
Yb-TCARAHRTTb, Yo TCA, (x = 1, 2)&HmME i, ZORE
Th->YbIRILF—BEZERANTD I EICRINUIZ(Fig.2)o x =0, 3D
RAZEEREDREERTIEH 2D ENFOIRILF—BENHEKIL0.45
ERolco TNICEDBUFMEDHZEEDOYbHROHEALBREN
Yb,TCA,ICHARTb, Yb TCA, (x = 1, 2)0AhE_ELDSICEIIL
foo MEDZ ENSLN,TCA, I&f-f communicationZFHLI 577y
KT A —LTHZBZEDNTRE N, S ZDMDLNEICLN-Ln ST DHFE

BHEEILKL, UC,DC,DSICHETZHETH S (Chem.
Commun., 2016, 52, 3139) .
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Fig.2 Tb-Yb-TCA complex enabling f-f communication
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1. Chap. 13, Thiacalixarenes, N. Iki, In: Neri P, Sessler LJ, Wang M-X,
editors. Calixarenes and Beyond. Springer International Publishing;
2016. p. 335-362.
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1. Symposium MD7: Advances in Lanthanide Materials for Imaging,
Sensing, Optoelectronics and Recovery/Recycling, 2016 MRS
Spring Meeting & Exhibit (Phoenix, AZ, USA).
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2. PEDKDHREIYRI VLA, IRRY—E, "FFHAVYIRTL v
Y NS SEORBRRERIGERE R M2 ]Ik, 108 22 H,

3. 6 ECSIEFETTRY 2016, BHERRY—HE, FrE7U—BXIXE
RIG% (CER) ZFIA LB R - ASAESFORERERBEM M1 XK
x£F. 1MA14H,
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1. Lanthanide Clusters Assembled by Thiacalixarene, N. Iki, Rare
Earths 2016 in Sapporo, L%, 6 B 6 H.

2. EHAEOBEMEICER VO ERE, ERME, BADTE¥ER 8
65 &=, L%, 9 B 16 A.

3. Heterotrinuclear Cluster Complex based on Thiacalixarene
Enabling f-f Communication, R. Karashimada, ICET2016
(International Conference on Engineering and Technology), ELl, 10
B13H.

4. FEBBBEER ORMRD FEEBRE VOB - Y IV VBN R ORE,
B|ARBT, AEOLAHTRIEIVRY UL 2016, L&A, 10 A 22 A.

5. Capillary Electrophoresis as a Versatile Tool to Characterize

Complexes in Aquesous Solutions,N. lki, 16th Asia-Pacific
International Symposium on Microscale Separations and Analysis
(APCE2016), Johor Bahru, Malaysia,11 B 9 H.

6. CE DRZWEHITBRAD FER/EDOIANZN - RERVEER , SIKEE,
SCE 2016, /%, 11 B 10 H.
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Scientific papers on coordination chemistry of lanthanide thiacalixarene cluster
complexes and Schiff-base lanthanide complexes. Book chapters on calixarene

chemistry and analytical chemistry. Three post graduate students awarded.
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