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The complexation of highly polar molecules in water is an important but unexplored area of molaarlar 

xxqaitiou. We have ruxntly shown that a water-soluble teksulfonate derivative of calix[4]I-csofiarcne 

(rcsorckl cyck tetramer, 1; X = H, CH3, or OH) binds polyoks including relatively hydrophobic sugars.’ Based 

on the e&c& of substituents, eqecially the OH groups, on the binding abilities of both host;! and gum3 we 

suggested that the CH-W i&era&on4 between C-I-I lxnds of a guest as U-acids and electron-rich benzene rings 

of the host as x-baxs is at least p&ally responsible for the present host-guest completion. This interpretation, 

however, is not necessarily convincing; the e&nccd binding abiiities could also be due to host-guest hydrop- 

bonding. Such a hychugen-bonding h&action in water is by no means proved but can not be ruled out, either. 

Another approach is needed_ In the present work, WC have investigated the guest-binding pqerties of 

deprotoMed anionic host. We report here that the complexation of sugars is particulady susceptible to the K- 

electron dtllsity of the host. 

Ad&ion of 4-equivalents of OH- to an aqueous solution of compound fa afforded tetra-deprotouawl 

derivative la6 having four strong 0-I+*O- hydrogen bomk5 Anionic host la4- binds a variety of guest 

molecules in witter in a similar marmer as parent host Ir having a neutral bII site. Three typical guests 

investigated here are fuaw @-dcoxygalactose, 2), cyclohexanol(3), and tetrahydrofuran (4) (Chart I). The ‘H 

Nh+iR m for a guest undago significant complexatian-induced upGeld shifts A6 (a negative value 

indicata an upfield shift) as shown for guest 4 with ho&s la and l& in Figure 1. The titration data are 

consistent with a 1:l host-guest stoichiometry; the bmding constants (K, Chart I)6 and complexation-induced 

shifts at saturation binding (CfS, vide infra) are obtained accor&ng to Eknesi and Hildekand in a usual manner, 

K’s for 2 are for the major B-anomer. In Chart I are also shown the binding consfants for di-deptonated host 
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la’- arising from the intemcti~ of 1s and 2 equiwlents of OH-. 7 The binding sites of anionic hosts la’- and 

la& are expected to be lcfs hydrophobic than that of la. The former, however, shows larger K’s than the latter. 

The selectivities K(llr2-)/ii(la) and K(181~1 ) a aresi~fi~~thesugarguest2andmodaateformne 

hycbphobic guests 3 anil 4. This can hardly be explained in terms of host-guest hydrogen-bond& 

DeprotonatedhostlaCk;pokmgcraprotondonor, Thcparticularguest4haswOHgrouptodonatcaproton. 

The cOmplexaticm 

7 

host la6 and gutst 4 ixwolves neither host-to-guest nor gut&-to-host hydrogen 

bonding. Nevcrtbebs. ,mplex Ime*4 is of a similar stability ss annparcxl with the (l&*2 and l&*3) 

de&a-! from hydroxylic g+sts 2 and 3. nle iDcEase inK%upondnngingthehostsmaythusmostma5onabiy 

bcascn’bcdtoanel~~effed~~ba~ceffcct.* 

HO----HO 

la:X=H 
1 b:X=CH31 
lc: X-OH 
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Thehost- mkinaqwousmediais~ypr0motedbyaabinatkmofthehydrophobic 

forceandthevan The pre6ent C&x ioteractiou appears to be a kind of (indueed) 

di@-dipole intuaction aC-Hbondafaguestas O-acidandanaroaaticcavityofthcWas X- 

base. Jn this respect, it belong to the @meral categoly of the van-der-waals inknK&L upon 

dqxomdondtheOH the mmatic cavity of the hwt becomes more electrOn-ricb and less hydrophobic. 
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for which the CIS is -0.;Gs ppnl? There must be a significant change in the ccmtplexation geomezrjes upon 

changing the hosts. The aromatic cavity of host la most strongly binds the hydrophobic methyl group of 2. lbat 

of host lee also preferslthe hydrophilic H-C-OH moieties, equeiahy the most acidic 1-N; the C-H bonds 

@arized by an OH group twould allow a better CH- of inkrac&n with the electron-rich aromatic cavity of 1a4-p 

In summary, the C$-R interaction cooptraecs with the hydrophobic force in water. They am compem&&k~ 

withEspecttotbepo -* 

3 

of the guests+ This is especiauy importaut in the design of more e&Rate art&ial 

su@r-reqeors. The t~~shedmbrclightonthcrolcsofaTomaticamino~~inthcsugar_binding 

eqeciaily thaae having different C-H ac%ties. Forthcr 
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