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Fig.2 Crystallographic Analysis of K* Picrate Complex 5 of Cu-Organized Host 2
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Fig.3 Exmraction of Alkali and Alkaline Earth Metal Picrates by Metallo-Hosts 3 (Ni)
and 4 (Zn)
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Fig.4 Cooperative Extraction of Metal Picrate by Zn-Complex 4 on Adding External Ligand

Table 1 Effect of Phenanthroline on the Extraction of Metal Picrates by Zinc Complex 4

Kex Kex
M,/Host Zn Host 4  4+Phen M,/Host Zn Host4  4+Phen
Na* (L.024) 0.282 1.78 Ca* (LO0A)  0.947 1.50
K* (138A)  0.563 2.01 Sr?* (L18A) 128 1.73
Rb* (1.524) 0.348 1.23 Ba2* (L35A)  0.711 1.16
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Fig.5 Extraction of Metal Cation by Zn-Host 4 by the Addition of External Ligand Having
Counter Anion
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Table 2 Effect of Counter Anion on the Extraction of K* and S£** by Cu-Complex 2
and Dibenzo-18-Crown-6

Kparlition

< 2

o™y

ane
Ny @

o
o
Lo/

o}
o]

Sr**  Pic
ANS

K* Pic
ANS

0.09 0.05
2.36 0.10
1.67 0.22
4.34 0.31

o
Pic: O,N NO,

NO,

ANS:"058 HNO

Conditions

Aq: 3 ml, [MCl or MCl;]=0.1IM
[PicH or ANSH]=4.0x10"M

CHCl3:30 ml, [Ligand]=4.4x10"°M

Table 3 Sensoring of Trace K* by Cu-Complex 2 and Anilinonaphthalesulfonate

Kpartilion

"% "
K* )0, 0= Lo o/
__Cu_ g @
O O
[M] 4.4x10°M 4.4x10°M
10! 4.34 0.31
10 1.31 0.25
103 0.15 0.18
10 0.12 0.12
4.0x10° M
107 1.16
104 0.21
10° 0.08

ANS: 0,5 HNQ

Conditions

Agq:3ml, [KCl]=0.1-10°M
[ANSH] = 4.0x10"° M

CHCl53:30 ml, [Ligand] = 4.4x10° M
or 4.0x10° M

—194-




CORREFIMLC, MK 2 ENLZITRRED # ) T a4 AV EMLTE, )T LA
FrevA—E LTOMRNEHRIETE DD RMIT L7 (Table3) o ANSE/MW72E. 243
B EH 1x10°ME TORIEDH Y 7 A L THIIEE %R L TV A A%, DBIBCEIXELIC
1x10 ' MISEA SFA LT L T, £ CIUCHBIIRED 7 ) 7 b A & VIS § BI0E T
BRI L7 CHELFOMEE TN ARY P VETEERFEETH DL DT, ANSOHEDS
ERMLZFEA~ 7 PVIIEIC & ) I REX S L7z CORTOANSEFIH T H K& %
FIEDd b, IDEREEED D720 2 OERERIMEIC LTI 24T 2 &L b, 2 121x107
ME CORMIEED 7 ) 7 a12x LTSS £ v —FE RS Ca 5 2 Lk R /i L7,

3. 6 HDFRRMT oA YEAHT HERMALEA ML 2FRA 4 ¥ 0B FEHiIEE
BHERAA VG E LT~V b UyATRMICAL, RAIK7 =42 LTHEET
R4 A VO A4 ELTHEERE T 2 ) — VHEKREEFETEHRTLVEAAL 6D
AR L7z,
SOTVARAMNHERDOY 7 b VEBL RN TAHTHERETER S 5720, 6 ©1.0mM
DX E S = VTG . HEELIESA . KOHRAEME €5 Z itk |, MM REE ok s
FWMBEL 72y TAANRY PG DFAF Y E—om/ ec=539%5%2, FLFRA DTS EEE
WEER L., SOICFIATNVAVERAFT Y 2N RAAZL . 1 1 =Z#kThr L
VAV (A

DA S, AR PV NMRAXRZ bPVERIT LR, Y5 b F—1+7 =4
VELUTHESBICERM LTEY, Ry I MEun 7o b ras, HEHCABA VT v FICGR LS
b, RYVMIDT O b vH, FERICH LCKFE, EEZA@ICT YEA— T3 V)
EAEERTVAEIERRLT WD, (o THTFHOWRE L~V 4 b I — MG I EHIR
L LTSNz Ly 5o vESICH ) 7 a%BEMNICE D T ATWSIREERT T
HHIENDD oI, '
OB EREDENAR 7 PO RS BRAAVOWDRAKIERLT I —
WHTZ)S—h~REEL, WIKREEMEBEIZY 7 P LTwE RSN, 2T, 7
FA YO AR LT T =/ = VELLSXF A 4 v & LTIRBIICHES LTws 2 MR
Eh, vy —axzyv bELTHEEBLIESZ R WA LTz,

0 (0] Z
OH O
OH
0O HO
0] 0 =
./
6

—195—



4. fEwm LSRR

LR OBHEMRD T L AR b2 b, BEERA F &M TRZ 5 A PEMEZRR L.
ERAF Y OFIEA I B L) | BHEORRIC L 2LBALALA R MRSITHES T
KB — YV PR AA T A 722 LY I =T b %D T LAR T ENTIH
() . M8 ) . =vav (1) Eofik2, 3. 4 EFARL,

2NHY T A s S5 — bR RAZAE S O AR XA RS 1T 2 720
FOEER2 MO L — T4 b — NI LT A ML O FNEHEZER LT 2 2 %
RS B ENTEe ST HY T AAFA VI, T FMEEET T b —PREED
GMOBMERTFLICL YR EN s Iy YRICNDATNTWDEZ L, 6T T FF—
MR T = 4 VHSAANORA I DN BT IR T =4 VBN THHO T —
FOURETEIC B, L DI AT A VIR L T AHEERERTAL 2 E 2D, HHW 5
THFHEENL Y OffE. BIEEHEA L T2 2 EXFEN 2N,

CThLRZDBEBERICE VHMEL LA A FEMW T, @B A 4 ¥ 0AEH» b HHE~
OB EIT 0720 WVFROTAMHYVERAA VIH LTI YT A4 4 VIT, T A 1K
BRAA VI LTHA D Y F 9 544 VICBEAMLEEE R L. BRERIC L - THEE
SNAHILOAE S BEML TVDEI ExRLA. L LRZ2BROEK A A VLR ofilith
A LTI, BBERMICL W RELENTO LN, BBER— V7 b — MRE OKETE
PN KELHBEFALTNDLI EERLIS,

THLEBEIRA A v %IV CHERAL U7z A 2 b EK 0 BCAL 8T (27 72 72 SV ERRCAL F % R JT]
XD EIL T, AIHEEE R ERE L, TOFR, ¥ /)Y, ZxF AT Y,
X)) v A NEVERL EORMTFIE, HILiEnmE. A4 Y2 bl T4 Y DHOK)
LB LTI T AN THD I LRI NI,

GRAF A VoML, HAMOmwT =Y+ 7 5Ly ANEI— b (ANS) /T
LTIk D HEHERENE LCHHEI NS ENEL LD ANSOEEEFIAL T,
EIBRED KA 4 V5t LTy WBHEORINA X2 IV OIBEFCHEAFREZ . KEWH 1x10°M
T TOBMIERECTET A K A4 VT A v —E LTOFMP L Z -7,

BBERA 4 VG E LTR—Y7 h v RTAICA L. RAKT =4 V24T 5
THTUARZ P EAR L. BEH () W DAL L2 T A KT A4 Y& BRERMICID 2
A7E1 01 1Tk TH D KO ARICHLT T x / — VIR R 2 ] T 5 ¢
YL LTHEL T A T LR WA L7,

PLEDKRh OBBERA + ¥ &M T, FROEH EHPURD T2 HMILT 5 L35
FHEOE LE D RMEMICERS RS &30S, RIRIIO @IS & BENW O Ik 270, L
C— B LR A M LTI b v ha— b=y PEID (T B EATHK
B L. BBAMALK A 0L RO ASFIN., K A4 vy ¥ —E LTORME
MaoEANTER, 6. RIRMEE LS 2 20Iid. ZXRITHLARIEA X b
VBT ENETE LB bbb, M R0 G2 T, FH AT 57
AL WS OBME e SRR FErSN B EFEL LN, TAARNETHL N LT
SRR T ORI 72 &1 RUKTR W OT HEMED AL & LTV B

-196—



5. Xk

1) C. J. Pedersen, J. Am. Chem. Soc., 89, 2495 (1967).

2)d. -M. Lehn, Angew. Chem. Int. Ed. Engl., 27, 90 (1988).

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

4) (a) Y. Kobuke, Y. Sumida, M. Hayashi, and H. Ogoshi, Angew. Chem. Int. Ed. Engl., 30,
1296 (1991). (b) Y. Kobuke and Y. Satoh, J. Am. Chem. Soc., 114, 789 (1992).

5) ANRFEITW. Vv b A IV AFGEM IR 4 4 E WP e s EET (199 3) .

—-197—



Studies on K' Selective Sensor by Use of Self-Organized Hosts

Yoshiaki Kobuke and Yasutaka Tanaka
Department of Materials Science, Faculty of Engineering,

Shizuoka University, Johoku, Hamamatsu 432

Summary
We have developed an idea of allosteric binding of metal cation M, into the

host organized by complexation of "pre"host with transition metals M,. Herein

the open chain compound, bis(-diketone)-oligophenylenether 1 as a class of
"pre"host was self-organized by the complexarion with Cu®*, Zn**, Ni** to metal-
assisted crown ethers 2(M,).

The crystal structure of the complex between 2(Cu) and K* picrate was

determined by the X-ray analysis. Here, the planar tetradentate coordination of

two B-diketonate units was finally established and furthermore the important

contribution of B-ketonate anions to the coordination to K* was strongly suggested.

The extraction of metal picrates by these metal-assisted hosts exhibited
maximum extraction at K* and Sr** cations in the series of alkali and alkaline
earth metal cations, respectively. The difference of the organizing transition
metals was found to have significant influence on the relative extractability of
alkali to alkaline earth group ions.

External ligation by such ligands as phenathroline, quinoline or quinoline-
carboxylic acid improved the extraction of metal cations and enabled the extraction
of cation only without incorporating additional counter anions.

The extraction of metal cations by these metal-assisted hosts was
significantly influenced by the choice of counter cation. When
anilinonaphthalenesulfonate was employed, the extraction percentage showed
the highest values to give much higher ones compared with the case of dibenzo-
18-crown-8. The system responded to the variation of K* concentrations in the
aqueous phase up to as low as 10°M by the use of technique of fluorescence

detection.
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