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Abstract: Methoxycarbonyl groups in racemic biphenyls show separation of 
the methyl proton magnetic resonance signals in the presence of 

large amounts of chiral shift reagents. 

The use of chiral shift reagents to show the presence of enantiomers in racemic 

mixtures is well known 1,2 but so far appears to have been limited to compounds containing 

an asymmetric atom and to resonances of nuclei near to the chiral centre. 

In connection with other work we wished to find conditions under which chiral 

shift reagents could be used to demonstrate non-equivalence of enantiomers of dissymmetric 

biaryls. For this purpose we used racemates of biphenyls known to have enantiomers which 

are optically stable at room temperature. 

I 

R1 R1 

(1) R1 = OMe, R2 = C02Me 

(2) R1 = N02, R2 = C02Me 

(3) R1 = OMe, R2 = CH20H 

0CH3 C02CH3 

The methyl proton resonances at 60 MHz 

of (1) (3.08 mg) in CDC13 (0.6 ml) in 

the presence of Pr(tfcj3 (114.82 mg) 
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The addition of tris[3-trifluoromethylhydroxymethylene(+)-camphor~to]pr~seo- 

dymium(II1) [Pr(tfc)3]2 to a solution of dimethyl 6,6'-dimethoxybiphenyl-2,2'- 

dicarboxylate3 (1) in deuteriochloroform produced a separation of the signals for the 

ester methyl protons in the 60 MHz n.m.r. spectrum when the molar ratio was 1.68 and 

for the methoxyl methyl protons when the molar ratio was 7.07. At a molar ratio of 

13.95 the separations were 0.05 ppm and 0.02 ppm for the ester and methoxyl protons 

respectively. 

Ester groups coordinate to lanthanide complexes and the adjacent protons undergo 

moderate paramagnetic shifts4 but aromatic ethers are poor electron donors5. In (1) 

it is clear that, as expected, the C02Me groups are providing the coordination site. 

The methyl signals of dimethyl 6,6'-dinitrobiphenyl-2,2'-dicarboxylate6 (2) 

similarly showed separation in the presence of Eu(tfc)3 at a molar ratio of 3.22. 

In compound (3)7 the hydroxyl groups provide a much stronger coordination site 

and in this case separation of the methoxyl signals was first achieved with Eu(tfc)3 

at a molar ratio of 0.228. The methylene protons of CH20H are diastereotopic but show 

accidental equivalence in deuteriochloroform solution at 60 MHz. On addition of 

Eu(tfc)3 the signal broadened, then split into two and at a molar ratio of 0.595 showed 

as a quartet. Owing to the broadness of the signals it was not possible to observe two 

quartets, corresponding to the two enantiomers. 

Preliminary work with other dissymmetric compounds indicates that it is not 

essential for the coordination site in a biaryl to be in a sterically crowded position 

in order to show enantiomeric separation of signals in the presence of a chiral shift 

reagent. It is, however, necessary to use a large excess of the shift reagent unless 

the coordinating group is very strongly complexed to the lanthanide. 
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