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Fig. 3 Extraction performance of calixarenes for alkaline metal ions

FIERICFig. 4 126 7 L—> T )V AV LESEA A el LR e "Lz, B’
WEZEA LBWE/) Y~ MWz Ea, ApHEENTTIVA Y LESEA A 1

-161-



FEAEHBEINEN 52, WY I AT L= FEkE NS L TV 2E
414 oM EREIC., 14 X2 RBL LM HRIES N,
‘Oct[4] CH,COOHIEF ~ 1 I LAAF T ERBED A HBRERT DI T LT
> (data&lig) ‘Oct[G]CHzCOOHLi‘IZ\‘/'jL\’fﬁ‘/ ERBEOA A EREERTD
NY LA A ERRICHE TS 2 Ebbh o7,

| t0ct[6]CH,COOH 5mol/m3
1 A Ba
'y
- #A

Fig. 5 Optimized structure of calix[4]arene-sodium complex by MM calculation

SOERTHH SN, TIHUEEA A T 2BRIEL, 47 L —
CMFRUP A, 67 L— 3N T AL GRIRINTH S 2 Edtbho Tz, T
O OHEEEIL. HY v o ADELEEAF A ZNEL KL TWB I LE
FLTHY. A LamEEOEETH 5, Fig.5101E, I Pa—F TatHE LS
RS AEBRODRAAE Y v 7 A4T L—> DREELMEEERL TV,

TORRELD. BEA AL ERDADQBIAIE, 24 Y2 hO— LBREDZE

-162-



LBEEALTBO. 142 EEMN0.99DFT B U D AAF VICEI<HEET 2 I END
Mo, —H., DFTL AVDTLDOAF D ERIE ZNEN059,1.67 ATHD, %8
ABCH LTINS TELZHLVERETETADADIBNDOLHRIND,

DFETY DI K BEFRERIT, A ORIRIE LS RO ER TRV F—IT
BAF7sHBERERA DD I L &R,

7. BEREBECRBIDINV Y IRT V-V DRE

WBEEZREOPIZIE, 20NV LE0ESRBAGSNIENRANHSH I E DAL
NTW3, AHETIE, 7/ —IVERALIIN, N-Z A FIVF A HIVNEAIVE
((CH3)2NC(S))7E%K LizfEx OBy 7 A4 7 V— ripEksaamk U, Pd(ID) 1

T A & U T OWRENE 23S 5 Z & 2FFl L /2.

7.1 EB
FRMHREO G : REFEL TR DEMKEIZRT .
diglyme 10ml HUCH U w7247 L—> 45g& NaH 2.8gZ&iREE L1307CITMN
U7, IEERIOMEDE Me2NC(S)C  18.8 g& fiizkdiglyme 20mUTIEM L THRA IZ
WMERL7Z. ME#®IE 90CITmeiLz, LB EZN S L4200 NT 5T 40—
ICR D BELLALE Y2 1. 42g % 5T . INER25% ., PHEHRARIZD W T, 2-alternate 7%
ERLUTERL. o hA—a YRIEKIZRS Wano T,
Fig. 6 \Z&REIGM LR EO S FHEZ Rz, L&YW 2I1ZDWTIE, Fig. 7
WRT2DDAVFA—Ta v BEGREGRENFICE->T, FODODTFLIENTE

é o
CH 3
t- butyl t butyl t-butyl t-| butyl
R
HaC\

S Hy COCH3 ©
R= SNT C_

H30 (7

|
t-buty!

Fig. 6 Novel calix[4]arene developed for separation of palladium
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Summary

In the field of clinical and food industries, there is a high demand for selective
recognition of a target salt ion. Therefore, attempts are being made to develop highly selective
molecules that can reéogni_ze the target salt ion in an aqueous solution containing various salt
ions. In a salt analysis, aé the extractant has a crucial effect on separation and concentration
efficiency, it is important to develop an efficient ligand for a target salt ion, and the selection of
the ligand often decides the success of the analysis system. Apart from the large amount of
works on extraction of base metals, relatively few papers have reported on salt extraction.
Furthermore, in most works commercially available extractants have been employing as the host
molecules for salt ions and little attention has been paid to the development of novel host
compounds.

In the present study, we have synthesized novel host compound calixarenes, which is a
new cyclic ligand connecting with some phenol rings. Using the newly synthesized ligands,
separation and concentration of various salt ions were conducted. The extraction behavior is
also discussed with computational modeling. The extraction behavior of alkaline and alkaline
earth ions was systematically investigated with the cyclic host compound calixarene. The
calixarene derivatives showed high extractability for all the salt ions compared to that of a
noncyclic monomer analog. The extraction behavior of alkaline and alkaline earth metals is
~ closely related to the cavity size of the cyclic ligands; thus, the tetramer selectively extracted
sodium and calcium ions, while the hexamer did so for cesium and barium ions. These results
indicate that the cyclic structure is effective for the recognition of alkaline and alkaline earth
ions. All of the salt ions were confirmed to be extracted with the cyclic ligands by forming a 1 :
1 complex, which was also supported by the results of computational modeling. It is concluded
that cyclic ligands are useful and show high selectivity when the cavity size fits the ionic size of

a target ion.
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