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Abstract

A synthetic entry to cis-3a-methyl-3-methyleneoctahydroindol-5-ones employing ozonolysis, chemoselective methylenation, and double reductive amination of 2-(1-formylvinyl)-2-methyl-1,4-cyclohexanedione monoethylene acetal is described. The same process using a 2-methoxycarbonyl derivative gave a trans-diastereoselectivity in the formation of the azabicyclic compound. Diastereoselective hydroboration of the exocyclic methylene of cis-octahydroindole derivative gives a valuable synthetic intermediate for Daphniphyllum alkaloid synthesis.
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cis
            -1-Benzyl-3a-methyl-3-methyleneoctahydroindol-5-one Ethylene Acetal (3)
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[bookmark: RD14807ST-19]19  
            
trans
            -1-Benzyl-3a-hydroxymethyl-3-methylene-octahydroindol-5-one Ethylene Acetal (8)
            


            
1H NMR (300 MHz, CDCl3, NOESY): δ = 1.57-1.60 (m, 2 H, H-4 and H-7), 1.74-1.89 (m, 2 H, H-4 and H-6), 1.89-2.01 (m, 2 H, H-6 and H-7), 2.40 (dd, J = 11.9, 3.4 Hz, 1 H, H-7a), 2.82 (td, J = 14.4, 2.4 Hz, 1 H, H-2), 3.12 (d, J = 12.9 Hz, 1 H, NCH2Ar), 3.44 (d, J = 11.0 Hz, 1 H, CH2OH), 3.69 (d, J = 14.4 Hz, 1 H, H-2), 3.86-4.00 (m, 4 H, OCH2), 4.04 (d, J = 13 Hz, 1 H, NCH2Ar), 4.40 (d, J = 11.0 Hz, 1 H, CH2OH), 4.80 (t, J = 2.5 Hz, 1 H, =CH2), 4.88 (t, J = 2.0 Hz, 1 H, =CH2), 7.26-7.30 (m, 5 H, ArH). 13C NMR (75 MHz, CDCl3, gHSQC): δ = 21.1 (C-7), 34.5 (C-6), 40.3 (C-4), 49.5 (C-3a), 58.0 (CH2Ph), 59.9 (C-2), 63.9 and 64.7 (OCH2), 66.3 (CH2OH), 72.3 (C-7a), 103.7 (=CH2), 109.0 (C-5), 127.1 (ArH), 128.3 (ArH), 128.5 (ArH), 138.0 (Ar), 152,1 (C-3). IR (NaCl, neat): 3410, 3300, 2947, 2881, 2804, 1452, 1359, 1252, 1206, 1142, 1110, 1059, 1011 cm-1.
[bookmark: RD14807ST-20]20  
            
trans
            -1-Benzyl-3a-methyl-3-methyleneoctahydroindol-5-one Ethylene Acetal (10)
            


            
1H NMR (300 MHz, CDCl3, gCOSY): δ = 1.18 (s, 3 H, CH3), 1.56-1.62 (m, 3 H, H-4 and H-7), 1.72-1.75 (m, 1 H, H-7), 1.91-1.96 (m, 2 H, H-6), 1.97 (dd, J = 13.2, 2.4 Hz, 1 H, H-7), 2.04-2.12 (m, 1 H, H-7a), 2.73 (dt, J = 14.8, 2.1 Hz, 1 H, H-2), 3.18 (d, J = 13.5 Hz, 1 H, CH2Ph), 3.70 (dt, J = 15.2, 1.9 Hz 1 H, H-2), 3.86-4.07 (m, 5 H, OCH2 and CH2Ph), 4.58 (t, J = 2.3 Hz 1 H, =CH2), 7.22-7.37 (m, 5 H, ArH). 13C NMR (75 MHz, CDCl3): δ = 20.3 (CH3), 21.5 (C-7), 34.6 (C-6), 42.6 (C-4), 45.4 (C-3a), 58.1 (NCH2Ar), 58.6 (C-2), 63.6 and 63.6 (OCH2), 71.8 (C-7a), 100.0 (=CH2), 109.8 (C-5), 126.7 (ArH), 128.1 (ArH), 128.3 (ArH), 139.8 (Ar), 156.7 (C-3).
[bookmark: RD14807ST-22]22  Both precursors 2 and 6 seem to have the same preferred conformation, according to their NMR data. For methyl derivative 2, see ref. 15. For 6: 1H NMR (300 MHz, CDCl3): δ = 2.00 (ddd, J = 13.1, 6.5, 3.3 Hz, 1 H, H-5), 2.26 (dt, J = 13.5, 5.2 Hz, 1 H, H-5), 2.51 (d, J = 13.0 Hz, 1 H, H-3), 2.56 (d, J = 13.7 Hz, 1 H, H-3), 2.63 (ddd, J = 15.9, 5.2, 3.0 Hz, 1 H, H-6), 3.04 (ddd, J = 15.9, 13.7, 6.5 Hz, 1 H, H-6), 3.79 (s, 3 H, OMe), 3.91-4.04 (m, 4 H, OCH2), 6.23 and 6.28 (2 s, 1 H each, =CH2), 9.47 (s, 1 H, CHO). 13C NMR (75 MHz, CDCl3): δ = 33.9 (C-5), 37.6 (C-6), 39.7 (C-3), 53.0 (OMe), 61.4 (C-2), 64.3 and 64.8 (OCH2), 106.4 (C-4), 135.9 (=CH2), 147.5 (=C), 170.4 (CO2Me), 192.0 (CHO), 203.1 (C-1). IR (NaCl, neat): 2956, 2894, 1740, 1710, 1695, 1434, 1279, 12361121, 1089, 1040 cm-1.
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