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Aklnrct: Novel b&s (a&r 
maztons on I--lauv-9,10- az% 

ni~~nc)diazacrown ethers 1 and 2 mre prepared by nncleo 
dqnifwfle by aVazac?vw?i etlten. The elecwochemk& 4 

hilic displacement 
yswitc de-dmdim 

bi~niing capabiLities of these comporrndr with Na+ were evaluated. Both compounds exhibbed enhanced mdiwn 
bindingproprrtlc iqwn eLxbvchemkal reduction. 

We are in& in the properties of electrochemically-switched 8ystems based ott authrt@no~tnining 

cation complexing subunits which are potentially useful in enhanced cation binding and transport acro~ 

membranes.t-5 In a previous report,* we described the preparation of axacrown ether- and criptaud-alkoxy 

anthnquinone8 from 1-fluoro- and l,S-difluoto-9.1~anthtaquinones More recentIy.5 we reported the preparation 

of lipophilic bis(azactown ether) anthraquinones. Anthtaquinonecontaining crown ethers continue to receive 

attention in various specialised fields In a recent paper, B&as et al.6 have described the development of ion- 

sansitive electrodes basad on anthiaquinone-ccmtaining crown ethers. 

In this papa. we report the synthesis and Na+ binding enhancement8 of diazact~wn ether systems 1 and 2 

substituted by two 9.1O-anthr@none moieties. The murt chant&&tic features of these systems are their relatively 

low oonformational flexibility and the presence of two quinone units clcac to the complexation site which could ad 

coqxxauvely in cation binding. 

u 1 n=l 

2 n =2 

0 

Compound8 1 and 2 were ohtained in good yield by treatment of equimdar amount8 of 1-fluoro-9.1G 

anthraquinon& with the corresponding diazactown ether in DMF a8 solvent (500. 4Sh).7 Suhatitution of fltide by 

simple aminc@~ and m oM3BzBcIDwn ether& in haloanthraquinona have been described. 
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prsvt 1. CycIic voltammogrnms for 1 in 
dichlaromethane containing 0.1 h4 TBAPF& 
(a)intbetiofNa+.(b)inrhe~of0.5 
equiv. of Na+ and (c) in the presence of 2.0 equiv. 
ofNa+. Scanmte=O.l V/s. 

pllpur f Cyclic vdtammogmms for 2 in 
dichIuometbane aalaiaing 0.1 M TBAPF6 
(a) (b) and (c) m in Figure 1. 

Compounds 1 and 2 exhibited additional and time-twolved redox pairs upon addition of aliquota of sodium 

tetraphenylkate. Prior to addition of the Na+ salt, only two quasinversible redox pairs were obtained 

correspondingtostepsland2inSchanel(saFigurcla).Tbesetwowavcscomapondto~Iectroaprocesees 

each, for a topal of four eIcchDlta After addition of I& Na+ salt. an additionaI redox couple was observed for each of 

a#npoundsland2(E1/~=133f~l~E1/2= I.27 for 2) (see Figtuw 1 and 2). Theoe additionaI redox mupks 

mnrspoadQ,step3inSchrmel.Aflredox~plcsrmtrcsolvcd. 
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On tbc besis of the individual mcasutement of all potentials for the resolved waves, it was possible to 

determine the apparent ratio K2IKt as previously &scribed. 13 For 1 K$Kt = 1.39 x ld while for 2. K?/Kt = 9.8 

x 10% These values teprcsent attinn binding eabaaccmffltsttductoelectlocbemicalswitckingdtkeligancltomom 

negatively charged statea. The cnhanccmcntd observed arc similar to thcae found for more flexible dianmraquinonc 

substituted systems.4 However, the values found arc lower than the ones reported previously by us fur bis 

(azacrown ether) anthraquinones (K2/Kt -Id).5 Gn the other hand. in a previous e we studied the 

tlcctrochemistry of compound 3 which has three quinont units. This compound showed large Na+ binding 

enhancements which was surprising. since without crown ether subunits. it was not expected to have a substantial 

binding affinity for Na+. In order to study the behavior of a related mom rigid receptor. the diaza-analogue 412 was 

prepamdbyrcactionofl-fl uoroenthmquinone with tris(2-aminoethyl)ixnine in similar reaction conditions to thoex 

dmaibed above for 1 amI 2. This compound has three intramolecular hydrogen hoods. 

The cyclic voltammogrzan of 4 in dichloromethanc exhibits two quasircvemible rcdox pairs that comspond to 

the one- and two-elccuon rcdution of each of the emcntially independent and uncoupled quinone groups to its 

comspoading anion and dianion radicals. respectively (Scheme 1). Both reductions correspond to a three-eb%ron 

wave as explained bcfom. However, in this case no changes were observed in the voltammogram upon addition of 

increasing amounts of Na+. This behavior can be atuibuted to cutformational mlMmlintsofthethmequiMnegKntps 

to coopcmte in sodium complexatbn due to the presence of three hydqen bonds. Further work is required to 

clarify this poinL 
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