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Abstract: Optical resolution of 2,5-dimethyl-A3-pyn'oline 2 has been carried out v/a diastereomeric 
salts with (+)- and (-)-10-camphorsulfonic acid. The absolute configuration of enantiomers 2 is 
determined and a possibility of their application in asymmetric synthesis is shown. 

C2-Symmetric compounds are important sources of chirality in asymmetric synthesis. 2 Optically active 

2,5-dimethylpyrrolidine (1) 3 in the form of its derivatives is widely used and gives, as rule, excellent 

results.2, 4 
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2,5-Dimethyl-A3-pyrroline (2) is a close analog of pyrrolidine I and might serve as well as the latter, and 

additionally provide access (via reduction or functionalization of the double bond) 5,6 to chiral pyrrolidines 

with or without C2 symmetry. Furthermore, 2 is a simple model for investigation of chiroptical properties of 

the A3-pyrroline (allylamine) chromophore which is found in numerous alkaloids. 7 Some 2-monosubstituted 

A3-pyrrolines 3 have been obtained in optically active form by an asymmetric ct-alkylation of chiral 

formamidine derivatives. 6 In the present communication we wish to report a simple resolution of pyrroline 2 

via diastereomeric salts with (+)- and (-)-10-camphorsulfonic acid (Scheme 1). 

Pyrroline 2 can be synthesized 8 or purchased 9 as a mixture of the cis(meso) and trans(d,l) isomers which 

are separated by recrystallisation of their N-tosyl derivatives followed by removing of the tosyl group. 10 A 

procedure for the direct synthesis of 2,5-trans-dialkyl-A3-pyrrolines with 95 % stereoselectivity has also been 

developed. 5a However we have found that (+)- and (-)-2 are readily obtained by treating the mixture of 

cis,trans -isomers (ca. 12:88), prepared according to Evans, s with (+)- or (-)-10-eamphorsulfonic acid (see 

Scheme 1). 11 The yields of (+)- and (-)-2 were each ca. 20 % of the stereomeric mixture. GC-MS analyses 

revealed them to contain ca. 1% of cis-2. 
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Scheme I 

The optical purities of (-)-2 ca.  95 % and (+)-2 ca. 94 % were determined by 1H NMR of the 

diastereomeric derivatives 5,612 (Scheme 2), having previously established that the reactions of racemic trans- 

2 with one equivalent of (1S)-(+)-10-camphorsulfonyl chloride (Et3N, CH2C12, 5 h, RT) or (1R)-(+)-cz- 

methylbenzyl isocyanate (CH2C12, 10 h, RT) were not accompanied by kinetic enrichment of one 

diastereomer. Integration of the peaks of 10-HAHB system of sulfonamide 5 [(2R,5R)-diastereomer: 2.80 and 

3.80 ppm; (2S,2S): 3.10 and 3.52 ppm], and of the 2,5-methyl groups of urea 6 [(2S,5S)-diastereomer: 1.31 

ppm; (2R,5R): 1.33 ppm] were used for determination of the ratio of the individual diastereomers. 
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The reduction of  (-)-2 with Raney nickel (6 equiv, of Ni-AI alloy, 10 % aq. NaOH, 7 h, RT) yielded (R,R)- 

(-)-2,5-dimethylpyrrolidine 1 (Scheme 2). Hence, the (R,R) absolute configuration for (-)-2 and (S,S) for (+)-2 

follows. About 19 % of cis-isomer I was formed together with trans -(-)-113 in this reduction. 

The use of  optically active pyrroline 2 as a chiral auxiliary is illustrated (Scheme 3) by a hetero-Diels- 

Alder reaction that was earlier studied 4e,f, 14 with N-carbarnoylnitroso derivatives of  other chiral amines. 
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Scheme 3 

The hydroxamic acid (+)-715 was prepared by reaction of (+)-2 with phenoxycarbonyl hydroxylamine 

according to the procedure 4e developed for the derivative of pyrrolidine 1. Oxidation of (+)-7 with (Bu4N)IO4 

(CH2C12, 1.5 h, RT) in the presence of  a twofold excess of cyclohexadiene leads to the adduct (+)-9.16 The 

1H and 13C NMR spectra of the crude reaction mixture showed only one set of signals. We think that only 

one diastereomer 9 is the product of the reaction of dienophile 8 with cyclohexadiene because the coincidence 

of chemical shifts of all protons and 13 C nuclei of two possible diastereomers is very unlikely. Known hetero- 

Diels-Alder reactions 4e,f, 14b of other carbamoylnitroso compounds possessing the amine moiety with local C2 

symmetry are characterized by very high diastereoselectivity and the diastereomers of the adducts obtained 

independently always have different 1H and 13 C chemical shifts. According to a stereochemical model of the 

transition state of such kind of reactions which was offered earlier, 4e, 14 one can suppose the absolute 

configuration for the bicyclic moiety of adduct (+)-9 to be (I'S,4'R). 
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