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Scheme 1. Synthetic strategy of lepenine.
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Scheme 2. Total synthesis of lepenine.
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Reagents and conditions: (a) guaiacol, PhsP, DEAD, toluene, 0 °C, 87%, >99% ee; (b) ~Bu2AlH, Et20, hexane, —78 to —40 °C;
vinylmagnesium chloride, THF, —40 to 0 °C, 94% (1:1.6 mixture); (c) 4-O2NC¢H4OH (5 mol%), (EtO);CMe, reflux, 9 d, 85%; (d)
MsCl, EtsN, CH2Cl, 0 °C, 85%; (e) Os, CH2Cly, MeOH, —78 °C; NaBH,4, —78 to 0 °C, 86%; (f) PivCl, pyridine, DMAP, CHxCl,,
rt, 80%, 91% ee; (g) aq LiOH, THF, MeOH, 0 °C; (h) TFAA, TFA, CHCly, rt, 82% (two steps); (i) vinylmagnesium chloride,
THF, —40 °C, 85%; (j) AgOTf (5 mol%), toluene (20 mM), reflux, 1 h, 63%; (k) +BusAlH, hexane, CH2Cl, 0 °C, 89%; (1)
methacrylic acid, DCC, DMAP, CH)Cl, tt, 85%; (m) BHT, PhCN (20 mM), 160 °C, 6 h, 90%; (n) ctystallization from
CHCl3/hexane (1:2), 84%; (o) BH; ‘THF, THF, tt; MeOH, 0 °C; aq NaOH, aq H202, 97%; (p) #-Bu2AlH, hexane, CH,Cl,, —40 °C,
97%; (q) EtNH2 HCl, EtsN, AcOH, MeCN, rt; NaBH(OAc)3; aq NaOH, 0 °C; AllocCl, 93%; (r) Dess—Martin periodinane,
CH,Cl, tt, 79%; (s) Pd(PPhs)4 (10 mol%), AcOH, CH,Cl, (10 mM), tt, 75%; (t) KOH, MeOH, 60 °C, 3 h; NaBH4, 0 °C, 95%;
(u) methyl red, AcCl, MeOH, rt; PhI(OAc)s, 0 °C, 88%; (v) ethylene (70 bar), CH2Cl,, 70 °C, 5 d, 84%; (w) TBSOTY, 2,6-lutidine,
CH,Cl, 0 °C, 91%; (x) Sml,, MeOH, THF, 0 °C, 96%; (y) Red-Al, toluene, 0 °C, 88%; (z) BH3; THF, THF, rt; H,O, 0 °C;
NaBO3; H:O, 0 °C to rt, 54%; (a’) Dess—Martin periodinane, TFA, CHCly, rt, 72%; (b’) HCOEt, KHMDS, toluene, 70 °C; aq
HCHO, THF, 50 °C, 70%; (c’) NaBH,, CeCl; 7TH,O, MeOH, 0 °C, 83%; (d’) TBAF, THF, 65 °C, 93%.
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Scheme 3. Total synthesis of cardiopetaline.

cardiopetaline (2)

Reagents and conditions: (2) MOMCI, /-Pr,NEt, CH,CL, reflux, 92%; (b) SmI,, MeOH, THF, 0 °C, 82%; (c) Ha, Pd(OH),/C
(15 mol%), MeOH, 100 °C, 90%; (d) LDA, THF, 0 °C; TMSCI; (¢) PhSSO,Ph, TBAF, THF, —40 °C, 52% (two steps); (f) NaBH,,
MeOH, tt, 78%; (2) Ac0, pytidine, DMAP, CH,Cly, 40 °C, 92%; (h) Oxone, MeOH, THF, H,O, tt, 62%; (i) KO#Bu, #BuOH,
THE, 0 °C, 94%; () TBHP, NaH, THF, 0 to 40 °C; (k) NaBH(OAc);, AcOH, MeCN, rt, 87% (two steps); (1) MeOH, 150 °C
(microwave); (m) NaBH(OAc)3, AcOH, MeCN, rt, 90% (two steps); (n) aq H2SO4, 110 °C, 70%.
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1991, 57, 390; 6) Gonzalez, A. G.; de la Fuente, G.; Reina, M.; Zabel, V.; Watson, W. H. Tetrahedron Lett. 1980, 21, 1155; 7)
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