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Some alkyl aryl and dialkyl sulfoximines were resolved 

efficiently by complex formation with optically active 2,2'-di-

hydroxy-l,l'-binaphthyl and 1,6-di(o-chlorophenyl)-1,6-diphenyl-

hexa-2,4-diyne-l,6-diol, respectively.

Although optically active sulfoximines are useful synthons,1) only a few 

methods are available for their preparation. Stereoselective reaction of optically 

active sulfoxide with O-mesitylsulfonylhydroxylamine which gives optically active 

sulfoximine has been reported.2) In this case, however, optically active sulfoxide 

should be prepared in advance. Direct optical resolution of sulfoximine is more 

useful but only one successful example by a diastereoisomeric method using (+)-10-

camphorsulfonic acid has been reported for methyl phenyl sulfoximine.3) Neverthe-

less, this method is not applicable to any other sulfoximine.4,5) 

We have already reported a simple method for optical resolution of sulf-

oxides6,7) and selenoxides8) by complex formation with optically active 2,2'-di-

hydroxy-l,l'-binaphthyl (1) or 1,6-di(o-chlorophenyl)-1,6-diphenylhexa-2,4-diyne-

1,6-diol (2), and we have now found that this method can be applied to the optical 

resolution of sulfoximines. In this case, alkyl aryl (3) and dialkyl sulfoximine 

(5) were resolved efficiently by complex formation with optically active 1and 2, 

respectively. 

For example, when a solution of optically pure (+)-1 (6.7 g, 23 mmol) and 

racemic ,3d (7.9 g, 46 mmol) in benzene (60 ml) was kept at room temperature for 12 

h, a 1:1 complex of the (+)-1 and 90% ee (-)-3d was obtained as colorless prisms
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(8.5 g, 80% yield, [ƒ¿] D +11.9•‹9)). The crude crystals were purified by two recrys-

tallizations from benzene to give the complex of 100% ee (-)-3d(7.9) g, 74% yield,10)

[α]D +8.8•‹). The complex was decomposed by treating with 3% aqueous NaOH, and

water insoluble part was taken up in benzene. The benzene solution was washed with 

water and dried, and evaporated to give 100% ee (-)-3d (2.8 g, 70% yield, [ƒ¿] D

-36
.0°). The benzene solution left after the separation of the crude 1:1 complex

of (+)-1 and (-)-3d was treated with optically active (-)-1 (3 g) to give finally 

100% ee (+)-3d (3.2 g, 81% yield, [ƒ¿]D +36.0•‹). In both complexations, optically 

pure was recovered by acidification of the NaOH solution. Since absolute con-

figurations of (+)- and (-)-ƒÏ-tolyl alkyl sulfoximines have been reported to be (S) 

and (R), respectively, 2) those of (+)- and (-)-3d would also be (S) and (R), 

respectively.

By the same method, 3 and were resolved with (+)-1 and gave 100% ee (-)-

(37% yield, [ƒ¿] D -33.2•‹) and (-)-3e (50% yield, [ƒ¿] D -28.0•‹), respectively. 

However, resolution of 3a was not effective and 35% ee (-)-3a was obtained in 45% 

yield by repeating 5 times recrystallization of its complex with (+)-1 from
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benzene. ,3c ,3f ,and 3g did not form complex with (+)-1. N-Methyl derivative of

3,for example 5, also did not form complex with (+)-1.

These results show that the efficiency of the resolution of 3 depends on its 

alkyl and aryl group. The efficiency is best when the alkyl group is methyl or 

ethyl and the aryl group is m-tolyl. Since this tendency is similar to that in the 

case of sulfoxide,6,7) the efficiency of the resolution of 3 is probably dependent 

on packing of 1 and 3 in crystal lattice of their complex as has been reported for 

the complex of (+)-1 and (+)-methyl m-tolyl sulfoxide.7) 

Optical purity of ,3a,3b, 3d, ands 3e was determined by measuring 1H-NMR 

spectra of their acetates 4a, 4b, 4d, and 4e in CDCl3 in the presence of the 

chiral shift reagent, tris[3-(heptafluoropropylhydroxymethylene)-(+)-camphorato]-

europium(III) (Aldrich, 99+%). 

The efficient optical resolution of 3d by the complex formation with (+)-1 

suggests that racemic ~ would be resolved by a similar complex formation with (+)-

3d. We succeeded in this reverse optical resolution. When a solution of racemic ti

(2.7 g, 9 mmol) and (+)-3d (1.5 g, 9 mmol) in benzene (9 ml) was kept at room tem-

perature for 12 h, a 1:1 complex of 93% ee (+)-1 and (+)-3d was obtained as color-

less prisms (1.5 g, 71% yield, [ƒ¿] D -6.8•‹). Two recrystallizations of the crude 

crystals from benzene gave the complex of 100% ee (-)-1 and (+)-3d (1.24 g, 59% 

yield, [ƒ¿] D -8.8•‹). A solution of the complex in benzene (10 ml) was decomposed 

with 3% aqueous NaOH, and the aqueous solution was acidified to give 100% ee (-)-ti 

(0.4 g, 53% yield, [ƒ¿]D -39.0•‹). From the benzene solution, 100% ee (+)-3d was 

recovered (1.4 g, 94% yield, [ƒ¿]D +36.0•‹). This mutual optical resolution of 1 and

3 is  similar to that of 1 and sulfoxide.6,7)

Although (+)-1 did not form complex with dialkyl sulfoximines (6), optically 

active 2 formed complex with some of them, and some were resolved efficiently by 

the complexation. For example, when a solution of optically pure (-)-211) (3.1 g, 

7.5 mmol) and racemic 6e (1.0 g, 7.5 mmol) in dibutyl ether (20 ml) was kept at 

room temperature for 12 h, a 1:1 complex of 17% ee 6e and (-)-2 was obtained (2.6 g, 

126% yield, [ƒ¿] D -96•‹ (EtOH)). The crude complex was purified by four recrystal-

lizations from dibutyl ether to give the complex of 100% ee (-)-6e as colorless 

prisms (0.92 g, 90% yield, [ƒ¿] D -98•‹ (EtOH)). Column chromatography of the complex 

on silica gel gave 100% ee (-)-6e (0.4 g, 80% yield, [ƒ¿]D -5.5•‹). By the same 

method, 6f was resolved with (-)-2 and finally gave 100% ee (+)-6f in 88% yield 

([ƒ¿]D +2.0 •‹).
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Optical purity of and (+)-6e and (+)-6f resolved could not be analyzed directly 

by the NMR method. However, these were tentatively determined to be 100% pure 

because the [a] D values did not change by repeating further the complexation with

In the case of 6a-d, 6d was not resolved by the complex formation with (-)-2, 

and 6a-c did not form complex with (-)-2. These results again show that the 

substituents of sulfoximines are important for the complex formation and the 

efficiency of the optical resolution.
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