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Fig. 1. UV spectra of complex formation of 6 with strontium hydroxide in MeQH.
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Fig.2. NMR spectra of complex 7Sr and prehost 6 in DMSO-d8.
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Fig.3. NMR spectra of 7Sr by the titration
with Ca(NQOg3)2 4H20 in DMSO-d6.
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Fig. 4. Titration of 7 complex with alkaline earth metal ions
and calculated curves.
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Fig. 5. Titration of 7 complex wtih alkali metal ions and calculated
curves based on A: K(Na*/Sr?*)=0.07; B: K(K*/Sr?*)=0.03.
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Table1 . Relative equilibrium constants of 7Sr with
alkali and alkaline earth metal ions.

M Mg* Ca? Sr** Ba? Na* K*
ionic radius () 0.72 1.00 1.18 1.35 1.02 1.38

Krel 1/900 1/4 1 1/20 1/13 1/33

ARAZFITLOAFERE ¢ 13 1LIBATHY . ZhiEF MY L (r=1.02A). #YUY
LOA 7 48 (=1, 33A) OHRICH 5. A—OBBERICET 5B ( 4 L BOMTHE

_4 3_



10 12 3

DIABBERDRIBEEA AL DAL SDEERICL > TRDON DN BLHEAMRICET D
AALETRELTWABRAAE L 77 78— EEAOND, 1A FEPSEF MUY
LEANDILDAF L ERRERELL, £LAVITLEN)TLHEBRELVY KT
BEEHAETE 27 NHVLELBA T PV SVRZETEERERT S CREER
CRMEFROHEREFRAOAZ EEEA S CSENICEBBETE D,
FELTFLUBEDENS YT ZILEEERDIBEICIEZ DZIRMED Sr2h 5 Ca, MghA ¥

TRLEZEDDDHEDMBBILRZ FOEIRIBEA 4 o EBORFENIEREETAECE

HLTWBZEN RN B,

5. SHEOFRE
SEAEIEC L CaMBIRME R TLHR R MIRETE 0T, —MRICSIERE Ca*BEIEREL L

THELBWSRTWS in2 &EDA 4 e BIREDLEBR I SEOBRFARETH S, &

FISZNAFLDRDNICS P EZR PIFZREBA A EORFERAVIZ L DR

BRZR LYo

6. NEE

1) D. J. Cram, Angew. Chem. Int. Ed. Engl., 25, 1039 (1986).

2) (a) C. J. Pedersen. J. Am Chem. Soc., 89, 2495-2496 (1967). (b) R. M. lzatt and
J. J. Christensen Ed., Synthesis of Macrocycles, John Wiley & Sons: New York,
Chichester, Brisbane, Toronto, Singapore, 1987.

3) (a) Y. Kobuke, Y. Sumida, M. Hayashi, and H. Ogoshi, Angew. Chem. Int. Ed. Engl.,
30, 1496-1498 (1991). (b) Y. Kobuke and Y. Satoh, J. Am. Chem. Soc., 114 789-
790 (1992). (c) Y. Kobuke, K. Kokubo and M. Munakata, J. Am. Chem. Soc., 117,
12751-12758 (1995). (d) /I\kZK 5BH, Organometallic News, 143-148 (1991). (e) /I\
kIR FEA, sLF 43, No. 830-838 (1994).

4) (a) J. Rebek, Jr., J. D. Trend, R. V. Wattley, and S. J. Chakravorti, J. Am. Chem.
Soc., 100, 4333-4337 (1979). (b) J. Rebek, Jr. andR. V. Wattley, J. Am. Chem. Soc.,
102, 4853-4854 (1980).

5) Y.Kobuke and H. Watanabe, J. Inclusion Phenomena and Molecular Recognition in
Chemistry, 32, 347-361 (1998).

Mz BA, $18 E—, IKR BHE BREFSE 76 SEESRET  (1999) .

_44..



10 12 3

Design of the self-organized hosts as a specific sensor of

alkaline or alkaline earth metal ions

Yoshiaki Kobuke and Shin-ichi Kugimiya

Graduate School of Materials Science, Nara Institute of Science and Technology

Suﬁama.ry

Development of the strategy for molecular design of self-organized hosts for
alkaline or alkaline earth metal ions has been established. Prehost molecule 1 has
been prepared according to the strategy.

— . 0 O o o
Prehost 1 has two salicylic acid groups at the

both ends of tri(ethylene glycol). Prehost 1 has
been self-organized in the presence of uranyl OH HO
ion to give the real host molecule 2. Binding oH HO uoz
0

properties of 2 were studied for alkaline metal
or alkaline earth metal ions by '"H-NMR in DMSO-d6. Relatlve equ1hbr1um constants
of 2 with Mg®, Ca*, Sr?*, Ba%, Na*, or K* were summarized in Table 1.

Self-organized host 2 showed the maximum equilibrium constant for Sr** (ionic

radius: 1.18 A ). For Table1 . Relative equilibrium constants of 2Sr  with
smaller alkaline earth alkali and alkaline earth metal ions.
metal ions, such as M Mg* Ca® Sr Ba* Na* K

Mg“ and Ca®, the ionic radius () 0.72 1.00 1.18 1.35 1.02 1.38

relative equilibrium Krel 1/900  1/4 1 1/20 1/13 1/33

constants K, were
decreased dramatically. In the case of larger alkaline earth metal ion, Ba*, K,
were decreased also. These results indicate that self-organized host 2 provides hole
size suitable for Sr®*. Equilibrium constant of 2 with Sr** was measured with
cryptand [2.2.1], which has a very strong affinity for Sr** (log K = 6.1). By the
competition experiment, affinity of 2 for Sr** is 50
, times larger than that of cryptand [2.2.1]. In order
/—\ to obtain ion sensing ability, prehost 3 was
HouC OH HO cos  Synthesized with a flurorescent probe in the spacer.
In fluorescence experiment, uranyl 3 self-organized
host showed 10 times larger affinity with Sr*" than K*. Based on these results, it is

indicated that a specific sensor of Sr** has been developed.
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