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Abstract-Two chlral di-N-p-toluenesul~honyl diazacoronands 5 

and 6, derived from &-tartaric acid 11). were synthesized by 

the modified Richman-Atkins procedure. The structure of 

compound 5 was determined by X-ray analysis. 

L-Tartaric acid (I), commonly used as a chiral building block in organic - 
s~nthesis,~ has found application as an excellent starting material for 

preparation of chiral macrocyclic ligands. 2, 

This work was aimed at the synthesis and structure elucidation of diazacoronands 

containing the chiral unit derived from L-tartaric acid 11). Chiral bis-tosylate 

2, readily available from compound 1 by a known proced~re,~ was applied in the 

reaction with bis-tosylates 3 and 4 under standard Richman-Atkins conditions.5 In 

both cases the reaction failed to afford the desired diazacoronands 5 and 6. 

However, a modification of the Richman-Atkins procedure, consisting in the use of 

five equivalents of potassium carbonate and catalytic amounts of 

tetrabutylmonium chloride in dimethylformamide, allowed for successful carrying 

out of the reaction of the chiral derivative 2 with compound 3 or 4 (Scheme 1). 

When these reactions were performed under the above-mentioned conditions at 80°C 

during 12 h, the desired diazacoronands 5 and 6 were formed in 31 and 18% yield, 

respectively. 

Analysis of the IH and 13c nmr spectra of chiral diazacoronands 5 and 6 testified 

to lower syMnetry as compared with the previously obtained nonchiral di-tj-p- 



toluenesulphonyl diazacoronands.' Since diazacoronand 5 affords colorless single 

crystals suitable for X-ray measurements, we resolved to establish its structure 

by roentgenography. The structure was solved by direct methods and Fourier 

techniquesa (Fig. 1). 

Scheme 1 

Fig. 1. Computer generating perspective drawing of diazacoronand 5 

The molecule with the (S:S) absolute configuration on both chiral centers, shown 

in Fig. 1, exhibits the twist conformation of the acetal ring. This is in good 

agreement with the nmr data obtained for a CDC13 soluti~n.~ The macrocyclic 

ring displays the boat-like (-1 conformation since both phenyl rings are 
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situated on the same side of the diazacoronand. The dihedral angle between both 

phenyl rings amounts to 99.1D, this indicating that they are almost 

perpendicular. 

Further studies of the synthesis and structure of other chiral di-8-p- 

toluenesulphonyl diazacoronands as well as of their complexation properties are 

in progress. 

General procedure - To a heated 18O0C) suspensions of potassium carbonate 113.8 
g, 0.1 moll in dimethylformamide (100 mll, containing tetrabutylammonium chloride 

10.29 g, 0.001 moll, a solution of 2 19.4 g, 0.02 moll and 3 18.2 g, 0.02 mol) in 

dimethylformamide 1100 ml) was added dropwise. Heating was continued for 

additional 12 h, whereupon the reaction mixture was cooled and water 1250 mll was 

added. The mixture was extracted with chloroform I3x50ml). the combined extracts 

were washed with water (2x25mlI and dried lMgSO41. After evaporation of solvents, 

the residue was crystallized from a mixture of ethyl acetate and hexane, to 

afford crystalline diazacoronand 5 in 31% yield.6 
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