Jo~lle P6rard-Viret 
  
Guillaume Van Der Rest 
  
Andr6 Rassat 
email: andre.rassat@ens.fr
  
  
  
  
Stereochemical reassignment of the isomeric 2,4a,6,8atetramethyl-3,4,4a,7,8,8a-hexahydro-< 1,5>naphthyridine and 2,5,2',5'-tetramethyl-5,5'-bi-A 1-pyrrolinyl, and of their dioxides

Keywords: nitrones, nitro compounds, naphthyridines, hexahydropyrrolines: pyrrolines

    Stereochemical reassignment of the isomeric 2,4a,6,8a-tetramethyl-3,4,4a,7,8,8a-hexahydro-<1,5>naphthyridine and 2,5,2',5'-tetramethyl-5,5'-bi-∆1-pyrrolinyl, and oftheir dioxides Joelle Pérard-Viret, Guillaume van Der Rest,

Following Deslongchamps' synthesis of twistane, 6 a suitable precursor could be the chiral dinitrone 3a (or the diimine 3b). These molecules had not been previously described. Todd et al. 7 reported in 1959 that they had prepared the meso isomer 4a from 5, obtained by oxidative dimerization of 5-nitro-2-hexanone 6. However, the meso structures of both 4a and 5 were only tentative because they were assigned on the basis of the presumed stereochemical course of a Grignard reaction. Reduction of 5 with zinc and ammonium chloride in aqueous ethanol (Scheme l) was reported to afford a mixture of two isomers A and B to which structures 7a and 4a were assigned. Because of our interest in 3 and also because 3, 8 or 9 could be precursors of C2 chiral diamines of recent interest, 8 we have reinvestigated this reaction. In our hands, the oxidative dimerization of 5-nitro-2-hexanone 9 6 gave a mixture of 5 and 9. The first attempts to separate these isomers were unsuccessful, but the mixture of 10 and 11 obtained from the corresponding dioxolane 12 (Scheme 2) was easy to separate: one isomer (mp 138°C) crystallized directly from the reaction mixture. It was resolved into two peaks by chiral HPLC on cellulose acetate l° and assigned the dl structure 11. After separation by crystallization and/or column chromatography, the dioxolanes 10 and 11 II were obtained in 40% and 45% yield, respectively, and converted into the dinitrodiketones 512 (meso, mp 110°C, lit. 7 88°C) and 912 (dl, mp 114°C). The reduction of these vic-dinitro compounds, expected 14 to be rather problematic, was thoroughly investigated. With both 5 and 9, LiAIH4; 15 Pd/C 10%, H2; 16 Al/Hg/THF/MeOH/H20; 14 Fe, FeSO4, diluted H2504; 17 CH3CN/H20, Na2S204, octyl viologen 18 or Zn, NH4CI, EtOH/H2019 gave the oxime 13 as the major product. No reaction was observed with Pd/C 10%, HCOONH42° or (NH4)2SO4, Mg, MeOH/H20. 21 Treatment 22 by NaBH4 Pd/C 10% gave a mixture of oxime 13 and alkenes 14.
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13 14 15 16 The reduction 23 of 11 with Sn/HCI 12N led (60% yield) to a 7/93 mixture of isomeric nitrones. The major isomer was crystallized (mp 158°C) from diisopropylether and its dl structure 8a 24 (in accord with the assignment from chiral HPLC) was determined by X-ray crystallography 25 . The crystal (space group P2j) is a conglomerate in which 8a crystallizes with three water molecules. Reaction with picric acid gave a monopicrate (mp 190°C). The minor isomer 3a was not obtained in pure form, and was only characterized by NMR spectroscopy. [START_REF]Compound 3a: IH NMR (250 MHz[END_REF] The reduction of 10 with Sn/HC1 12N led to a single nitrone 26 (mp 202°C), isolated in 43% yield. The crystals obtained were not suitable for X-ray analysis, but as the 13C NMR spectrum was similar to that of 8a and quite different from that of 3a (there is no similarity between three I H NMR spectra), we assign structure 7a to this isomer. Reaction with picric acid gave a dipicrate (mp 196°C dec.).

These results suggest that Todd's meso bipyrrolinyl dinitrone A (mp 150°C, monopicrate 188°C) and meso naphthyridine dinitrone B (mp 194°C, dipicrate 190°C) were in fact, respectively, 8a and 7a.

The diimine 8b was obtained by reduction of the dinitrone 8a with Hg/Mg activated by TiCI4. 27 8b could also be obtained from 11: treatment with Mg/Hg activated by TiCI428 in presence of tert-butanol, yielded the monoamine 15 (25%) and the diamine 16 (55%). The latter was converted with MeOH/H2SO4 1 M to a mixture of diimines 3b (60%) and 8b (34%). 29 Here again, the naphthyridine methylenes resonated (13C NMR) in a small interval (3.7 ppm) while those of the bipyrrolinyl are spread over 20.4 ppm. This reinforces the previous assignment of structure 7a to the single dinitrone obtained from 5.
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 8931 Scheme 1. X=NO: a; X=N: b
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  Scheme 2. (i) ethylene glycol, PTSA, toluene (90%); (ii) DME LiOMe, |213 (85%); (iii) MeOH, H2SO 4 1 M (95%)