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Abstract: The synthesis of the title crown ethers starting from optically 

active hydrobenzoins is describeo. R(+)-1,in CDCL3 ,preferentiaLLy extracts 

R(+)-phenylglycine methyl ester hydroperchlorate from an aqueous solution of 

the racemate with a chiral recognition factor of 1.5 as shown by nmr messure- 

merits. 

Several types of optically active crown ether Ligands derived from natural or 

synthetic chiral precursors have been prepared in recent years Cl1 with the 

main Goal cf studying the chiral recognition of enantiomers and the structural 

requirements of this phenomenon 121. 

Recently, we have reported the syntheses of all diastereomeric forms of 

2,3,11,12-tetraphenyL-l&-crown-6 which consist of three achiral meso forms anti 

two pairs of enantiomers C31. Of the Latter, the R*,R*,R*,R*-isomer 1 (trans- 

anti-trans structure) is of particlrlar interest as a chit-al host compound 

since it has homotopic faces due to its D2 symmetry. He describe in this 

communication an effective synthesis of both enantiomers of 1 and preliminary 

results on their chiral recognition properties. 

The chirality of 1 is based on the simple chiraL structure of the hydroben- 

zoins R(+)-2 and SC-j-2 which hence are the startiny materials of choice. 

ALthough 2 is a well known example of a racemate which spontaneously forms 

enantiomorphic crystals separable by hand C41, its enantiomers, to our know- 

Ledge, have not been used as a chiral source in the construction of crown 

ethers, conceivably due to the facile epimerization/racemization of the hydro- 

benzoins in basic media CSI. 

In our approach, dl-2 prepared from trans-stilbene epoxide C61 or neso-1,2- 

dibromo-1,2_diphenyLethane C71 was transferred into the diastereomeric bis-C-1 

-menthoxyacetates C81 3a.b which were easily separated by fractional crystal- 

Lization from ethanol. 3a and 3b were treated with ethanolic sodium hydroxide 

to give pure R(t)- and SC-l-2 C91 in 72% combined yield. 
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Reaction of R(+)-2 or SC-j-2 with diethylenegiycol ditosylate and powdered 

sodium hydroxide in dioxane fcr 12 h at SO 'C gave (+I-1 and C-j-1, respecti- 

vely in 25-30X yield each. No racernization or epimerization of the hydroben- 

zoins occurrea under these conditions. With the known aosoiute configurations 

of the hydrobenzoins C61, the R-configuration at all four chiral centers of 

(+I-1 is established. 

When equal amounts of R(t)-1 and S-C-I-1 are combineti in ethanol, racemic 

crystals, m.p. 151 'C, are formed. This material is identical with one oP the 

isomers prepared earlier C31 which, however, hao erroneously been associated 

with the achiral trans-syn-trans structure CIOI. Correspondingly, the ring 

clcsure of racemic hydrobenzoin gives a mixture of racemic 1 and the trans- 

syn-trans isomer, m.p. 190 OC, MhOSe structure is herewith confirmed. Starting 

from meso-hyarobenzoin a mixture of the cis-syn-cis and cis-anti-cis isomers, 

m.p. 111 and 214 'C is obtaineo as expected C31. 

R(t)-1 and SC-I-1 were also obtained following the synthesis described in our 

previous communication C31 with a chromatographic resolution of the dibenzoate 

of racemic bis-(2-hydroxyethoxy-)-1,2-diphenylethane on cellulose triacetate 

Cl11 as a key step. 

Ph H 

&: R=(-)-MEA Jb:R=(-)-MEA 

R(+)-2: R=H S[-I-2: R=H 

kI-MEA = 
0cH2-P- 

m.p.('C) 

[*I20 (0) 
D 

R(+)-1 

113-14 

+14 

SC-l-1 

113-14 

-14 

2 Rt+)-2 + 2Toso -0- OTos 

I 

NaOH 
Dioxane 

3aC141 3bC141 

53-5 135-36 

-s7 -49 
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Tab1 e: Proton nmr chemical shifts of complexes of racemic/opticalty active 

pairs of crown ethers 1 and ammonium salts 4a-c (X=SCN);~,VS.TMS in CDC13, 

concentrations 0.1 M each. 

';' 
La: R= -CgH5 

R-F- CcoCH i.iiz 

@NH3 3 i-i --z 

X0 

Complex 1 Chemical shifts of 1 

-OCHZCHZO- 

(+I-1 /rac.4a 3.33-3.80(m) 

rac.1 I(-I-4a same 

(+I-1 /rac.rtb 3.36-3.86(m) 

rac.l/(-)-4b same 

(+I-1 /rac.4c 3.28-3.93(m) 

rac.l/(-)-4c same 

-OCH-Ph 

4,56(s) 

4.42(~),4.46(s) 

4.68(s) 

4.69(s) 

Chemical shifts of 4 

-COOCH3 

3.93(~),3.96(s) 

3.94(s) 

3.78(s),3.8O(s) 

3.79(s) 

3.84(~),3.91(s) 

3.88(s) 

The ability of the optically active crown ethers 1 for chiral recognition was 

tested by extraction experiments monitored by proton nmr with the methyl 

esters 4a-c of N-protonated amino acids. Nutual enantiodifferentiation in all 

cases was manifested by signal splittings in the nmr spectra (see Table) due 

to the equilio;ium formation of diastereomeric complexes C121. In the combina- 

tions racemic crown/optically active salt, splitting of the crown benzylic 

protons occurreo in cases 4a and 4c; splitting of the methyl ester protons was 

observed in all cases with optically active crown and racemic salt. 

In the case of phenylglycine, 4a, the signal of the ester methyl group is 

sufficiently separated from the methylene proton signals of the crown ether as 

to allow the determination of the chiral recognition factor (CRF) airectly 

from the integration of the spLittea signal in the 250 MHz spectrum. Thus, 

R(+)-1, in CDCL3, selectively extracts R(-)-4a from concentrated aqueous 

solutions. The CRF is 1.2 for the hydrothiocyanate and 1.5 for the hydroper- 

chlorate at 25 'C. These values are in the same range as those reported for 

dibinaphthyl-22-crown-6 C131. 
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As 6 special feature of the new crown ethers R(+)-1 and SC-1-l we feel that 

the free para positions of the phenyl rings should offer convenient and versa- 

tile functionalization which may allow the attachment to solid supports for 

chromatographic or catalytic purposes. Further work in this direction is in 

progress. 

Cl1 

c21 

c31 

c41 

c51 

C61 

c71 

C81 

c91 

Cl01 

Cl11 

Cl 21 

Cl31 

Cl 41 
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