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Abstract: Certain stereoisomers of the ionoohore antibiotic lasalocid A can be 

eoimerized to the natural confiquration usinq metal ions which form particularly stable 

comolexes with the natural antibiotic. 

The most strikinq feature of the oolvether antibiotics is their ability to form 

strona comolexos with certain alkali and alkaline earth cations. For salts of 

lasalocid A (l),l one of the simolest oolvethers, association constants can be as high 

as 106. 
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Man.v natural ionoohores such as the polyethers are also of interest in that they 

are basically stereochemical1.v comolex acyclic chains of liqands and thus differ 

markedly from the svnthetic ionoohores such as 18-crown-63 which are typically 

macrocvclic liaatinq arrays. Roth classes of ionophores are substantially better metal 

ion hinders than simole linear oolyethers (oodands).4 An important difference between 

the acyclic podands and macrocyclic corands is the greatly reduced conformational 

mohilitv of the latter in favor of conformations suitable for oolydentate ion binding. 

The polyather antibiotics aooear to achieve the same end by incorporation of 

riaidifyinq substructures such as S- and 6-membered cyclic ethers and, most 

interestinqly, particular arrays of chiral centers which destabilize undesired rotomers 

of acyclic honds. 

In a recent communication,S we presented a stereochemical assiqnment of the 

eoimeric aldols of lasalocid A and described several hiphly stereoselective reactions 

whose control seemed to result from the overall structure of the ionophore. In this 

letter, we show that among the stereoisomeric aldols of lasalocid, the natural 

stereoisomer has the hiohest affinity for barium and that certain barium salts may be 

used to convert the low affinity epimers to the natural, high affinity aldol 

confiauration. 

2817 



2818 

Binding constants of the various lasalocid aldol stereoisomers shown below with 

barium bromide were measured by fluorescence in methanol as described previously* for 

lasalocid A itself and by UV difference spectroscopy. The binding constant we find for 

the natural configuration compares well with that reported (2.9 x lo61 and is 

substantially larger than any of those found with the other aldol epimers. 

Stereoisomer K, 

Natural (1) 2.1 x lo6 (Fluorescence) 

HO 2 
1.5-3.7 x lo4 (Fluorescence) 

3.9 x lo4 (Difference UV) 

HO 

0.9-2.1 x lo4 (Fluorescence) 

8.8 x lo3 (Difference UV) 

HO 4 
No Fluorescence Change with 

7.8 x lo3 (Difference UV) 

Bat+ 

Since the natural configuration binds barium 2-3 orders of magnitude more tightly 

than any of the epimers, it is likely that if a thermodynamic equilibrium between the 

barium salts of the epimers were established then it would favor the most stable 

complex, i.e. that with the natural configuration of lasalocid.6 For such an 

equilibration, two of the epimers (2 and 3) would require hydroxyl epimerization (e.g. 

by retroaldol-realdol) and one (4) would require simple methyl epimerization (e.g. by 

enolization-ketonization). While basic solutions of barium or other metals led only to 

decomposition of the epimeric aldols, a stirred suspension of barium hydroxide 

octahydrate in hexane (25' C, 19 hours) converted the barium salt of epimer 4 to barium 

lasalocid in 63% yield. Epimers 2 and 3 also produced lasalocid but in much lower 

yields (6% and 5% respectively). Interestingly, the natural configuration of lasalocid 

was the only stereoisomer of the intact polyether detected in any of the equilibration 

mixtures with the remainder of the material being products of retroaldol and 

decomoosition. 

To assess the proposal that the natural configuration of lasalocid A is 

particularly suited for binding metal ions, we undertook a crude, hard sphere global 

search of the conformational space available to lasalocid system. 
7 

Using full circle 

30' dihedral angle resolution for the low barrier C(sp2)-C(sp3) linkages (C7-C8, 
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Cl7-C13, C13-C141, 1211° resolution for all C(sp31-C(so31 linkages (CR-C9, Cg-ClO, 

cln-Cll, cll-C17, C14-C15, Cl%Cl91 and +/- 30’ for the C(spZ)-C(s~71 linkage of the 

harium carboxylate, 2.52 x 106 conformations were evaluated for nonbonded contacts 

(minimum 3.0 Anq for non-hydroaen 1,5-interactions and 2.0 Ang for all more remote 

interactinns) and for harium liqation by carhoxylate and the five aliDhatic oxygens 

(maximum 4.0 Anq IT-Ra distance). 
A 

The conformational space search described was 

comoleted in aooroximately 1 CPU minute on a YAX 11/7Sn using the internal coordinate 

conformer aenerator MULTIC as a suhmode of the interactive molecular modeling program 

MacroModel. With the stereochemistry of natural lasalocid, the search yielded only one 

structure and that structure was an idealized model of the conformer found in the x-ray 

structure of barium lasalocid. 

Except for the trivial case of the C23 enimer, analoqous searches on the other 

sinaly eoimerized stereoisomers led to no structures which allowed liqation of the 

barium by the carhoxylate and all 5 aliohatic oxygens without creating high energy 

nonhanded contacts. While we did not examine all of the possible diastereomers of 

lasalocid in this way, the doubly enimerized Cln/Cll, Cll/C12, ClO/C12, C14/C16, 

ClqIC16 and ClS/C19 isomers were also searched and, of these, only the C14/C16 isomer 

had conformers oassina the nonbonded contact and oxypen liqation tests. One other 

isomer, the Cln/Cll/ClZ triolv eDimerized material also yielded low enerqy, ligating 

conformers. While we have no evidence that this crude treatment can be used to predict 

tiaht hinders of metals or other liqands, we helieve that the simple analysis may serve 

to focus attention away from stereoisomers havinq little chance of forming strong 

comolexes for steric reasons. Eneray minimization of these potentially stable epimeric 

barium comolexes yielded a C14/C16 structure havinq a main chain conformation which was 

essentially identical to that of the barium lasalocid x-ray structure and a more 

sianificantly modified ClO/Cll/Cl? structure which is shown in stereo below. 
9,lO 
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In conclusion, we have aresented evidence that the nolyether antibiotics use 

narticular arrays of stereocenters to oreorqanize ligating atoms so that metal ions may 

he effectivelv hound. Exaerimentally, it was found that at least 3 unnatural epimers 

of lasalocid do not form strona comolexes with barium. Computationally, it was shown 

that many of the unnatural eoimers cannot use their standard comolement of 6 oxygens to 

liqate harium and simultaneously avoid serious nonbonded interactions. While the 

comnutational model is auite crude, it is raoid and may Drovide a simple method with 

which to screen new structures for potential metal-binding properties. 11 
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