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Chiral, symmetrical, macrocyclic polyethers have been derived from (R> and (s) 
binephthol’~* , ~-&rear& acid3” ~-mamu , _to13s6, and L-iditol’ as precursors containing CZ 
symmetry and as both soleh3-’ and mixed2 sources of cbirality. Many of these macro- 

cycles have been shown (fi to complex with primary alkylammonium salt~‘-~r and(Z) to 
exhibit chiral recognition when the salt is racemic1~2S*D’o*“. We now report on the syn- 
thesis of four chin& asymmetrical l&crown-6 macrocycles incorporating either Dglucose 
or D-galactose residues and assess the abilities of these macrocycles to complex with 
primary alkylammonium salts. 

Treatment of methyl 4,&U-benzylidenecr-D-glucopyranoside’* D(l) with an ex- 

cess of ally1 bromide and potassium hydroxide in toluene gave the diallyl ether’” D(2) 
having np. 62-63” and [or]D +60.0° (c 0.46, chloroform) in good yield. Ozonolysis of 

p(2) in methanol, followed by borohydride reduction, afforded the “half-crown” diol 
D(3), m.p. 114O, [&]I) +12.1° (c 0.13, chloroform). Treatment of D(3) with sodium 
hydride and 1.1 molar equivalents of triethylene glycol bis(toluene-F_sulphonate)‘4 (4) in 
dimethyl sulphoxide gave the D.&co-l&crown_6 derivative D(5) [m.p. 52-56O, [o]D 
+37.6” (c 0.42, chloroform); ‘H n.rn.r. data (CD&): 6 7.60-7.14 (m, 5H, aromatic 
protons), 5.51 (s, lH, benzylidene CH), 4.81 (d, J 3.5 Hz, lH, anomeric proton), 4.42- 
3.47 (m, 26H, other CH and CH2 protons), and 3.42 (s, 3H, OCHB)] in 45% yield after 
chromatography on alumina (ether). By a similar procedure, methyl 4,6U_benzylidene+ 

D-gih~topyranoside~~ D(6) was converted via its diallyl ether D-(7) [m.p. 6%67O, [a]~ 
+140° (c 0.81, chloroform)] into the “ha&rown” did P(8) [m-p. 134-136”, [LX]D 
+136.9O (c D.(S) withsodium molar 
equivalents D(9) 

102.9” (c chloroform); n.m.r. data (CDcls): 

proton), 4.37-3.48 (m, 26H, other CH and CH2 protons), and 3.42 (s, 3H, OCHs)] in 16% 
yield after chromatography on ahunina (ether-chloroform). 

%ediMed to the memory of Profess& J&N. Jones, F.R.S. 
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It is possible to introduce additional chirality - in t&e form of a~second carbe 
hydrate residue - into asymmetric& 1 S-crown-6 d+vat.ives incorporating either p-ghqxe 
or wactose res%ues, without encountering the synthetic probIemS associated with the 
t&nation oFdi&ereoZsomers, proVrded tie secondcar6oiiydMe residue possesses CZ sym- 
metzy. TBe ~~rown”b~~o~ene ~~-@i%j deri6edfiom &&nitoI fi&Xs 
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hydrogen atoms of the cation in a distorted face-to-face compIex. There is some E H ~.m.r. 
spectroscopic evidence to support thk proposal. On formation of Qhe compk,.both D-(9) 
and DD-(L2) exhibit significant downfield shifts for Ii4 and the benzyhdene methine 
proton, which are not observed when either D(S) or DD@ 1) form kmpiexes. For 
example, in the complex (salt : crown-ether ratio of 0.91) between B-(9) and f&but& 
ammonium thiocyanate in CI?Cls, the singlet for the benzylidene methine proton is shifted 
by 0.20 p.p.m., and the broadened doublet for H4 by 0.49 p.p.m., both to lower field 

The ability of these chin& asymmetrical crown-ethers (3 to exfiibit enantiomeric 

differentiation towards racemic primary alkylammonium salts, and (ii) to form the basis 
from which enzyme z%Mogues may be constructed (compare ref. 17) in the near future, is 

under investigation. 
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