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Recently, the conplexlng of alkali and alkaline earth metal cations by neutral mo- 

lecules [ 1 - 41 has gained new Impetus due to the observation of the formation of complexes 

between suc;+ions and carrier antibiotics k]b]. Synthetic lipophlllc llgands of high selectl- 

vity for Ca are especially attractive in view of their use as carriers in investigations 

concerning biological systems[A and as membrane components for ion selective electrodes kl - 
According to calculations on model systems, and assuming oxygens to be the coordina- 

ting atoms, such a carrier should be a multidentate ligand having preferably six ooordinatlng 

atoms[6]. To discriminate between mono- and dlvalent cations the thickness of the ligand layer 

should be as small as possible[6]; i n addition, both llgand and conplex should be lipid-soluble. 

To achieve a high selectivity for Ca 
2+ 

relative to other alkeline earth metal cations, the co- 

ordinating oxygen atoms should form a rather fixed cavity with a radius of around 1 8. 

Since rapid cation exchange Is necessary, however, the ligand system must have an adequate 

flexibility so that a compromise between selectivity, i.e.,hlgh formation constant for Ca 
2+ 

, 

and flexibility of the ligand will have to be made[9]. T o eliminate competitive reactions with 

protons. the ligand should not contain functional groups participating in acid-base reactions 

under working conditions. The preparation of a number of molecules meeting these requirements 

will be described elsewhere[ld. In fig. 1 the structure of one representative is given. 
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FIGURE 2. 270 MHz Proton Magnetic Resonance Spectra of the Ligand (see fig.11 Measured in Ne- 
thanol-d4. A:ligand after addition of an excess of Ca[SCN12. 6:free ligand. 

TABLE 2. ‘H and ‘% Chemical Shifts [ppml of the Llgand (see fig.11 and Its Comlex with Ca2+*I 

Position ‘H (270 Ilizl 

(fig.1 I free llgand complex (Ca 
2+ 

I 
‘% (22.63 MHz) 2+ 

free ligand corrplex Ka I 

1 1.22 1.22 14.6 14.6 
2 4.09/4.12 4.10/4.12 61.1 61.4 
4 175.1 175.6 
5 2.29 2.29 35.0 35.1 
6 1.57 1.59 25.9 25.9 

7-11 1.31 1.31 27.9-30.4 27.9-30.3 
12 1.31 1.31 27.7 27.6 
13 1.57 1.59 27.9-30.4 27.9-30.3 
14 3.33 3.46 50.1 s49.5 
16 171.1 172.3/172.0 
17 4.24/4.25 4.64 70.4 70.6/69.9 
19 3.70 4.00 71.5 70.6 
N-CH 2.95/2.60 3.00/2.99 34.5/33.5 %34.5/%33.7 

*I 270 MHz FT proton magnetic resonance spectra were run on a Bruker-Spectmspin HFX-270 spec- 
trometer equipped with an FT unit. and the 22.63 MHz FT 13C magnetic resonance spectra on a 
Bruker-Spectmspin HFX-10 spectrometer equipped with an FT unit B-SC-FFT-12. The chemical shifts 
are given in ppm relative to TMS in the solvent methanol. 
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cations’). Assuming rapid exchange. complax formation constants can be calculated from the 

chemical shifts of a given nucleus In the free ligand, in a nearly equlmolar mixture of ligand 

and metal ion, and in the complex. Using the shift of the protons at C-17 the largest formation 

constant found for the cations studied is that obtained for Ca 
2+ , in agreement with sequence (21. 

Assuming a l:l-type complex the formation constants in methanol are around 1000 and 10 for Ca 
2+ 

and K+ respectively. 
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*I The splitting of some signals (N-CH3; H on C-171 is probably due to the hindered rotation 

around the -C-/-bond. 
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