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Abstract-A vanety of bis-crown ethers were prepared in moderate to good yiclds - 
(4695%)  by high pressure S,Ar reactions (0.8 GPa, 100°C). Some o l  thcm have 
indicated specific transport properl~es lor Ag* Ion. 

Because of the continu~ng Interests in host-guest chem~st ry , '~~ there  were many reports rcgardlng crown ether 
and related compounds that have interesting gusl s e l c c t ~ v ~ t ~ c s  in metal Ion binding and transport propertles 
Recently, based upon the hlgh-pressure S,Ar reactions, we have prepared lunctionalized mono- and d i a - c r o w n  
ethers which are directly connected to aromat~c heterocycles. Certllm ol- thcm such as I ,  show specilic 
binding and transport properties towards Ag*  on.','^ 

As  an cxtenslon of these studies, we deslgned bls (single-armed crown ethers) possessing an approprlale 
heteroaromat~c spacer. In this paper . we descrlbc the synthesis of the new bis (single-armed crown ethers) 
and thelr blndlng propertles. h r s t ,  activated 2,6-d1chloropyr1d1nes were uscd as spacers. A mixture o f  
monoaza-crown ( 2.5 mmol), 2 (1.5 mmol), and tr~cthylamlne (9 mmol) was d~lulcd wlth T H F  (4 ml) in a 
polytetrafluoroethylene vessel (8 ml) whlch was m a ~ n t a ~ n c d  at 0.8 GPa and LOOT for several days. Nest, 
plpcndine and homop~perad~ne were employed as spaccrs. Thus, a mixture of 4 (3 mmol), plpcrxz~ne o r  
homop~peradlne (1.5 mmol), and triethylamlne ( 6  mmol) was treated as above. Typical resulls were summanzed 

In Table 1." 
Using the bls (s~ngle-anned crown ethers) (3a - 5j) as a callon carncr, single cation transport experiments 
were performed in a C h C I ,  l~quid membrane system. The results are summenzed in Table 2. 3 a  and 3b 

spacers o f  whlch are connected to mono-aza IS-crown-6, proved to be ef lect~ve and specific in transport 
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Et,N, THF 

CI 0.8GPa, 1 0 a C  Na (76- 100%) 

R3 
Et,N, THF w 

0.8 GPa, 100 "C 
(46.97%) 5 

Table 1. Prepamlion of bis (smgle-armcd clown clhcrs) (3a - Sj)  at 
0.8 GPa and 10UC 

crown"' R, & R3 n days yicld 

3a 18 CI CF. CI 4 76 
3b 18 H H .' NO2 
3c 15 CI CF. CI 
3d 15 H H '  NO. - 4 1 00 
Sa 18 CI CF, CI 0 8 75 
Sb 18 C1 CF. CI 1 4 97 
5c 18 H H' NO, 0 4 89 
Sd 18 H H NO, 1 6 95 
5e 18 NO, H H 1 4 45 
5f 15 CI - CF, CI 0 4 8 1 
Se 15 CI CF. CI I 6 78 
5h 15 H , H  NO, 0 6 56 
5i 15 H H NO, 1 6 57 
SJ 15 NO, H H I 7 48 

a) 18 and 15 are monoara- 18-crown-6 (6) and monoaza-15-crown-5 (7), 
respectively. 

properties for Ag* ion, whereas 3c and 3d showed less effect~ve transport properttes because of small cavlty 
of monoaza 15-crown-5. It IS lnterestlng to notc that the parenl monza-18-crown-6 (6) shows I S  ton s p e c ~ f ~ c  
transpon properttes. 
Compounds (5a, Sc, and 5d) spacers of which are conncctcd lo mono-a~a 18-crown-6 also show, though less 
specif~c, Ag' ion transport properties, whde Sh transports K' Ion effect~vely together wtth Ag' Ion. Sb 
presumably forms ellher the sandw~ch-lype l:2 K*icrown complex as was observed in (a-arobts(crown 
ethers)I2or forms the complex in a molecular cleft fashion" duc to more llex~ble structure of homopipcrazme 
than p~perazine as a spacer. In accord wtth the results of 3, Sf-Sj dtd not transport any metal cations 
effect~vely, though the parent monoaza-15-crown-5 (7) transports Ag' Ion prctty effect~ve. Further studies are 
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underway designed to enhance the metal ton binding selectivity and transport properties of these novel agents 
and will be reported in due course. 

Table 2 Transport properties of bls (single-anned crown ethers) (3a - 5j) 
and monoaza-crown ethers (6.7 ) 

(Transport rate x 1O6molIh) 
Na K LI Hg Cu Pb Cd Ag 

Conditions. Aq.: guest perchlorate, 0.5 mmollH,O, 5 ml. 
Org.: crown, 0.0372 mmol/CH,CI,, 12 mi 
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