Supplementary File 1: Spectral data of all compounds in the manuscript
(R)-(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl1-((R)-1-phenylethyl)aziridine-2-carboxylate (2) in figure 6: [α]20D= + 9.0 (c = 1.03, MeOH); 1H NMR (400 MHz, CDCl3) δ = 7.46 – 7.20 (m, 5H), 4.74 (dt, J = 10.9, 5.4 Hz, 1H), 2.53 (d, J = 6.5 Hz, 1H), 2.16 (dd, J = 6.3, 3.1 Hz, 1H), 2.12 (d, J = 2.3 Hz, 1H), 2.07 (d, J = 11.9 Hz, 1H), 1.98 – 1.84 (m, 1H), 1.68 (dd, J = 9.0, 6.8 Hz, 2H), 1.55 (dd, J = 21.5, 4.9 Hz, 1H), 1.53 – 1.35 (m, 3H), 1.20 – 0.95 (m, 2H), 0.91 (d, J = 6.8 Hz, 6H), 0.78 ppm (d, J = 7.0 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ = 170.54, 143.65, 128.29, 127.18, 126.86, 74.95, 69.74, 47.04, 40.81, 38.18, 34.24, 33.78, 31.34, 26.40, 23.70, 23.24, 22.00, 20.63, 16.59 ppm; HRMS-ESI (m/z) [M+H]+ calcd. for C21H32NO2+ 330.4057; found 330.4053
(R)-ethyl 1-((R)-1-phenylethyl)aziridine-2-carboxylate (3) in figure 7: Rf (30% EtOAc/hexane = 0.50); [α]20D= + 88.4 (c = 0.12, MeOH); 1H NMR (400 MHz, CDCl3) δ = 7.48 – 7.20 (m, 5H), 4.33 – 4.14 (m, 1H), 2.57 (q, J = 6.6 Hz, 1H), 2.21 (dt, J = 16.4, 8.2 Hz, 1H), 2.16 (dd, J = 3.1, 0.7 Hz, 1H), 1.68 – 1.55 (m, 1H), 1.50 (d, J = 6.6 Hz, 3H), 1.39 – 1.27 ppm (m, 3H); 13C NMR (101 MHz, CDCl3) δ = 170.88, 143.41, 128.32, 127.24, 126.87, 69.90, 61.11, 38.16, 33.95, 23.13, 14.17 ppm; HRMS-ESI (m/z) [M+H]+ calcd. for C13H18NO2+ 220.2385; found 220.2382
(R)-ethyl 2-azido-3-(((R)-1-phenylethyl)amino)propanoate (5) in figure 8: Rf (30% EtOAc/hexane = 0.50); [α]20D= + 31.5 (c = 0.8, MeOH);1H NMR (400 MHz, CDCl3) δ 7.37 – 7.22 (m, 5H), 4.35 – 4.13 (m, 2H), 4.05 (dd, J = 6.8, 4.3 Hz, 1H), 3.81 – 3.68 (m, 1H), 2.91 – 2.82 (m, 1H), 2.76 (dd, J = 12.5, 6.8 Hz, 1H), 1.34 (d, J = 6.6 Hz, 3H), 1.28 (dd, J = 11.3, 4.2 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 169.3, 144.9, 128.4, 127.0, 126.5, 62.2, 61.8, 57.9, 48.1, 24.5, 14.0; HRMS-ESI (m/z) [M+H]+calcd. for C12H17N4O2+ 249.1346; found 249.1346.
(R)-5-Amino-3-methyl-1-((R)-1-phenylethyl) dihydropyrimidine-2,4(1H,3H)-dione (6) in figure 9: Rf (80% EtOAc/hexane = 0.20). [α] 20D= + 49.7 (c = 0.25, MeOH); 1H NMR (400 MHz, CDCl3) δ 7.44 – 7.28 (m, 5H), 5.93 – 5.82 (m, 1H), 3.53 (dd, J = 11.8, 6.2 Hz, 1H), 3.27 (dd, J = 11.4, 5.0 Hz, 1H), 3.22 (d, J = 9.5 Hz, 3H), 2.69 – 2.59 (m, 1H), 1.67 (s, 2H), 1.59 (d, J = 7.1 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 172.1, 153.2, 138.8, 128.5, 127.7, 127.1, 52.0, 50.3, 42.6, 28.1, 16.1; HRMS-ESI (m/z) [M+H] +calcd. for C13H19N3O2 + 248.1934; found 248.1395.
(9H-Fluoren-9-yl)methyl(3-(((R)-3-methyl-2,4-dioxo-1-((R)-1phenylethyl)hexahydro pyrimidin-5-yl)amino)-3-oxopropyl)carbamate (7) in figure 10: Rf (80% EtOAc/hexane = 0.40); [α]20D= –1.7 (c = 0.30, MeOH); 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J = 7.5 Hz, 2H), 7.57 (d, J = 7.5 Hz, 2H), 7.40 (d, J = 7.4 Hz, 2H), 7.34 – 7.27 (m, 7H), 6.25 (s, 1H), 5.88 (t, J = 7.1 Hz, 1H), 5.38 (s, 1H), 4.44 (dd, J = 26.4, 19.9 Hz, 3H), 4.19 (t, J = 6.8 Hz, 1H), 3.67 (dd, J = 12.3, 6.2 Hz, 1H), 3.47 (s, 2H), 3.25 (s, 3H), 2.58 (t, J = 12.4 Hz, 1H), 2.45 (d, J = 16.5 Hz, 2H), 1.65 (d, J = 7.1 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 172.0, 168.6, 156.3, 152.7, 143.8, 141.2, 138.7, 128.6, 127.9, 127.6, 127.2, 126.9, 124.9, 119.9, 66.6, 52.4, 49.6, 47.1, 40.1, 36.6, 35.6, 28.5, 16.3; HRMS-ESI (m/z) [M+Na]+calcd. for C31H32N4O5Na+ 563.2265; found 563.2269.
Nominal biemamide B: (8) in figure 11: [α]20D= + 1.2 (c = 0.15, CHCl3:MeOH, 1:1); 1H NMR (400 MHz, DMSO-d6) δ 8.33 (d, J = 8.0 Hz, 1H), 7.92 (d, J = 3.9 Hz, 1H), 7.79 (t, J = 5.7 Hz, 1H), 4.60 – 4.52 (m, 1H), 3.23 (dt, J = 9.9, 6.5 Hz, 3H), 3.09 (t, J = 11.7 Hz, 1H), 2.98 (s, 3H), 2.31 (td, J = 7.1, 2.5 Hz, 2H), 2.02 (t, J = 7.4 Hz, 2H), 1.49 – 1.42 (m, 2H), 1.24 (bs, 24H), 0.86 (t, J = 6.8 Hz, 3H); 13C NMR (101 MHz, DMSO-d6) δ 172.2, 170.7, 169.2, 153.3, 47.7, 39.0, 35.37, 35.30, 35.1, 31.3, 29.0, 28.9, 28.8, 28.7, 28.6, 27.1, 25.2, 22.1, 13.9; HRMS-ESI (m/z) [M+Na]+calcd. for C24H44N4O4Na+, 475.3255; found 475.3258.

Nominal biemamide D (9) in figure 12: Rf (10% MeOH/EtOAc = 0.40). [α]20D= + 1.1 (c = 0.95, CHCl3:MeOH, 1:1); 1H NMR (400 MHz, DMSO-d6) δ 8.32 (d, J = 8.0 Hz, 1H), 7.91 (d, J = 4.0 Hz, 1H), 7.78 (t, J = 5.6 Hz, 1H), 5.39 – 5.27 (m, 2H), 4.64 – 4.47 (m, 1H), 3.29 – 3.19 (m, 3H), 3.10 (t, J = 11.7 Hz, 1H), 2.98 (s, 3H), 2.36 – 2.27 (m, 2H), 2.00 (dt, J = 12.0, 6.8 Hz, 6H), 1.47 (dd, J = 14.1, 7.1 Hz, 2H), 1.31 – 1.21 (m, 16H), 0.86 (t, J = 6.8 Hz, 3H); 13C NMR (101 MHz, DMSO-d6) δ 172.2, 170.8, 169.2, 153.3, 129.6, 47.7, 39.1, 35.4, 35.3, 35.1, 31.1, 29.16, 29.12, 28.72, 28.70, 28.5, 28.3, 27.1, 26.6, 25.2, 22.1, 13.9; HRMS-ESI (m/z) [M+Na]+calcd. for C24H42N4O4Na+ 473.3098; found 473.3101.
(S)-4-hydroxy-4-((R)-1-((R)-1-phenylethyl)aziridin-2-yl)butan-2-one) (12) in figure 13 : Rf (40% EtOAc/hexane = 0.20). [α]20D = + 8.2 (c = 0.25, MeOH); 1H NMR (400 MHz, CDCl3) δ (ppm) 7.59 – 7.08 (m, 5H), 3.92 (dd, J = 4.7, 3.5 Hz, 1H), 2.78 (dd, J = 16.4, 8.2 Hz, 1H), 2.71 – 2.62 (m, 1H), 2.57 – 2.48 (m, 1H), 2.23 (s, 3H), 1.75 (ddd, J = 6.0, 3.1, 1.9 Hz, 2H), 1.43 (t, J = 5.6 Hz, 3H), 1.38 – 1.32 (m, 1H), 1.27 – 1.22 (m, 1H).; 13C NMR (101 MHz, CDCl3) δ (ppm) 207.8, 144.1, 128.3, 127.0, 126.6, 68.8, 67.4, 48.9, 43.1, 30.8, 30.7, 23.5.; HRMS-ESI (m/z) [M+H]+calcd. for C14H20NO2+ 234.2605; found 234.2609.
(S)-4-((tert-butyldimethylsilyl)oxy)-4-((R)-1-((R)-1-phenylethyl) aziridin-2-yl)butan-2-one (13) in figure 14 : Rf (20% EtOAc/hexane = 0.5). [α]20D = +5.2 (c = 0.15, MeOH); 1H NMR (400 MHz, CDCl3) δ (ppm) 7.40 – 7.22 (m, 5H), 4.09 (dd, J = 12.3, 6.3 Hz, 1H), 2.70 (dt, J = 19.0, 9.5 Hz, 1H), 2.63 – 2.50 (m, 1H), 2.41 (p, J = 6.7 Hz, 1H), 2.22 (s, 3H), 1.73 (td, J = 6.4, 3.4 Hz, 1H), 1.62 (d, J = 3.4 Hz, 1H), 1.42 (dd, J = 15.5, 5.9 Hz, 1H), 1.34 – 1.17 (m, 2H), 0.88 – 0.99 (m, 9H), 0.16 (d, J = 30.5 Hz, 6H).; 13C NMR (101 MHz, CDCl3) δ (ppm) 207.1, 144.7, 128.2, 126.8, 126.7, 70.2, 69.8, 48.8, 44.0, 31.6, 30.5, 29.6, 25.8, 25.6, 23.6, 18.0, -4.1, -4.8.; HRMS-ESI (m/z) [M+H]+calcd. for C20H34NO2+ 348.4996; found 348.4991.
(R)-N-(((2R,3S,5R)-3-((tert-butyldimethylsilyl)oxy)-5-methyltetra hydrofuran-2-yl)methyl)-1-phenylethanamine (15) in figure 15 : Rf (30% EtOAc/hexane = 0.2). [α]20D= –7.1 (c = 0.40, MeOH); 1H NMR (400 MHz, CDCl3) δ (ppm) 7.47 – 6.96 (m, 5H), 4.21 – 4.04 (m, 2H), 3.85 (dtd, J = 7.5, 3.9, 2.0 Hz, 1H), 3.81 – 3.73 (m, 1H), 2.64 – 2.55 (m, 1H), 2.55 – 2.45 (m, 1H), 2.26 – 2.07 (m, 1H), 1.82 – 1.63 (m, 1H), 1.61 – 1.45 (m, 1H), 1.40 – 1.31 (m, 3H), 1.31 – 1.20 (m, 3H), 0.86 (dt, J = 5.8, 2.1 Hz, 9H), 0.17 – -0.17 (m, 6H).; 13C NMR (101 MHz, CDCl3) δ (ppm) 145.7, 128.3, 126.7, 126.6, 84.1, 75.0, 73.8, 58.5, 49.8, 42.7, 25.7, 24.2, 22.0, 17.9, -4.6, -4.9.; HRMS-ESI (m/z) [M+H]+calcd. for C20H36NO2Si+ 350.7440; found 350.7436.
(-)-epiallo-isomuscarine iodide (17) in figure 16 : [α]20D = – 64.0 (c = 0.10, MeOH); 1H NMR (400 MHz, D2O) δ (ppm) 4.35 – 4.22 (m, 1H), 4.16 (dd, J = 12.3, 6.6 Hz, 1H), 3.49 (q, J = 13.8 Hz, 1H), 3.16 (s, 3H), 2.48 – 2.34 (m, 1H), 1.62 – 1.53 (m, 1H), 1.28 (d, J = 6.2 Hz, 1H).; 13C NMR (101 MHz, D2O) δ (ppm) 78.9, 75.9, 75.1, 67.9, 54.5, 40.9, 21.2.; HRMS-ESI (m/z) [M+H]+calcd. for C9H21INO2+ 302.1388; found 302.1383.

