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Abstract

A one-pot, two-component InCl3-mediated cascade reaction has been developed. Starting from readily available β-keto ester and alkynal substrates, this cascade reaction provided highly functionalized 1-oxadecalins in good yields and excellent diastereoselectivities.
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[bookmark: RW19107ST-15]15  Tetrahydropyran 3: colorless oil. 1H NMR (300 MHz, CDCl3): δ = 12.21 (s, 0.1 H), 7.30-7.42 (m, 5 H), 4.74 (dd, J = 3, 12 Hz, 0.9 H), 4.63-4.68 (m, 0.1 H), 4.57 (dd, J = 4, 10 Hz, 0.1 H), 4.22-4.34 (m, 2 H), 4.07-4.15 (m, 2 H), 3.38 (d, J = 11 Hz, 1 H), 2.75 (dd, J = 3, 14 Hz, 1 H), 2.57 (dd, J = 12, 14 Hz, 1 H), 2.22-2.26 (m, 2 H), 1.95 (t, J = 3 Hz, 1 H), 1.68-1.90 (m, 4 H), 1.32 (t, J = 7 Hz, 3 H). 13C NMR (75 MHz, CDCl3): δ = 201.7, 168.0, 140.2, 128.7, 128.2, 125.5, 83.9, 78.4, 78.3, 68.7, 62.9, 61.3, 48.8, 33.9, 24.3, 18.2, 14.2. HRMS (+ESI): m/z calcd for C19H22O4Na+ [M + Na+]: 337.1416; found: 337.1433. The NOE (%)of 3 are consistent with the boat conformation of a similar compound (E = CO2Me, R = i-Pr) that reported in the literature (Figure 
   [3]
 ).10a
          



[image: ][bookmark: FW19107ST-4]


              
Figure 3
            



[bookmark: RW19107ST-20]20  Oxadecalin 4a: colorless oil (73%). 1H NMR (500 MHz, CDCl3): δ = 7.29-7.38 (m, 5 H, Ph), 5.22 (d, J = 2 Hz, 1 H, Hf), 4.82 (dd, J = 3, 12 Hz, 1 H, Ha), 4.57 (d, J = 2 Hz, 1 H, He), 4.55 (t, J = 3 Hz, 1 H, Hd), 4.25-4.32 (m, 2 H, ethyl ester), 2.92 (dd, J = 12, 15 Hz, 1 H, Hc), 2.62 (dd, J = 3, 15 Hz, 1 H, Hb), 2.48 (d, J = 15 Hz, 1 H, Hg), 2.21-2.28 (m, 1 H, Hh), 2.17-2.14 (m, 1 H), 1.95-2.05 (m, 1 H), 1.57-1.66 (m, 2 H), 1.31 (t, J = 7 Hz, 3 H, ethyl ester). 13C NMR (125 MHz, CDCl3): δ = 204.8, 169.3, 143.0, 140.8, 128.7, 128.2, 125.6, 115.8, 79.1, 78.0, 69.0, 61.7, 47.1, 33.5, 28.6, 20.2, 14.1. HRMS (+ESI): m/z calcd for C19H22O4Na+ [M + Na+]: 337.1416: found_ 337.1406.
[bookmark: RW19107ST-21]21  
            
Characterizations of Selected Products in Table 2Oxadecalin 4e: colorless oil (52%). 1H NMR (500 MHz, CDCl3): δ = 5.16 (d, J = 2 Hz, 1 H), 4.62 (t, J = 3 Hz, 1 H), 4.53 (d, J = 2 Hz, 1 H), 4.21-4.28 (m, 2 H), 2.79 (d, J = 14 Hz, 1 H), 2.39-2.42 (m, 1 H), 2.24 (d, J = 14 Hz, 1 H), 2.13-2.19 (m, 1 H), 1.93-1.98 (m, 1 H), 1.83-1.92 (m, 1 H), 1.48-1.59 (m, 2 H), 1.33 (s, 3 H), 1.28 (t, J = 7 Hz, 3 H), 1.26 (s, 3 H). 13C NMR(125 MHz, CDCl3): δ = 206.0, 169.4, 142.9, 115.7, 75.1, 71.3, 68.2, 61.5, 50.3, 33.6, 30.9, 28.8, 24.3, 19.9, 14.0. HRMS (+ESI): m/z calcd for C15H22O4Na+ [M + Na+]: 289.1416; found: 289.1411.Oxadecalin 4f (major): colorless oil (53%). 1H NMR (500 MHz, CDCl3): δ = 7.31-7.37 (m, 5 H), 5.27 (d, J = 2 Hz, 1 H), 4.59 (d, J = 2 Hz, 1 H), 4.55 (t, J = 3 Hz, 1 H), 4.33 (d, J = 11 Hz, 1 H), 3.81 (3 H, s). 2.99-3.06 (m, 1 H), 2.50 (d, J = 15 Hz, 1 H), 2.18-2.24 (m, 1 H), 2.08-2.11 (m, 1 H), 1.95-2.04 (m, 1 H), 1.52-1.63 (m, 2 H) 0.84 (d, J = 7 Hz, 3 H). 13C NMR(125 MHz, CDCl3): δ = 206.4, 169.9, 143.8, 140.0, 128.6, 128.5, 127.0, 115.8, 86.2, 78.2, 69.4, 52.6, 48.8, 33.6, 28.7, 20.2, 9.5. HRMS (+ESI): m/z calcd for C19H22O4Na+ [M + Na+]: 337.1416; found: 337.1433.Compound 4g: colorless oil (70%). 1H NMR (300 MHz, CDCl3): δ = 7.28-7.41 (m, 5 H), 5.34 (t, J = 2 Hz, 1 H), 5.06 (t, J = 2 Hz, 1 H), 4.79-4.84 (m, 2 H), 4.25 (q, J = 7 Hz, 2 H), 2.74-2.88 (m, 1 H), 2.72 (dd, J = 12, 16 Hz, 1 H), 2.62-2.68 (m, 1 H), 2.56 (dd, J = 3, 16 Hz, 1 H), 2.16 (q, J = 7 Hz, 1 H), 1.71-1.85 (m, 1 H), 1.30 (t, J = 7 Hz, 3 H). 13C NMR (75 MHz, CDCl3): δ = 202.7, 168.9, 146.7, 140.2, 128.7, 128.3, 125.7, 113.6, 85.6, 77.7, 72.7, 62.0, 45.0, 31.1, 29.6, 14.1. HRMS (+ESI): m/z calcd for C18H20O4Na+ [M + Na+]: 323.1259; found: 323.1255.
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