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Scheme 1. Retrosynthetic analysis

oP
oP i
1 OF —> Tmsﬂ:ﬁj
7 oF H :
oHc” “NHP oP
& 7

Scheme 2 IZ/ R L7 L O HIRIT p_XU Y X/ L 5-TMS Y7 Ry 2Tk
® Diels-Alder i & ¢ < Luche LIl L > TH LI D meso VA4 — V&, BEFEEZH
WTHERIICHBE 2T UV T 27 — b 10 21572, WICKEGK AR TE DT 10
DNAEREE 2R L CTHERMAE 18 2 MR BEIRIIZAE kK L7,



Scheme 2, Stersocontrel at C-8,7,8, and 8a
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Reagent and Conditions: a} 9, CH,Cl,-MeOH, rt; NaBH,, CeCl;-7H,0, 0 °C, 74%,; b) Amane PS IM, isopropenyl acetate, EtgN, 1
84%, =99% ee; ¢) TBSCI, imidazole, DMF, rt; d} K,CO4. MeOH, rl, 89% (2 steps); &) PDC, celite, DMF, ¢ °C; f} 12, THF, —98 °C, 81% (2
steps); g) CsQ,, NMO, quinuclidine-HCI, acetone-H,C, reflux, 80%; h) TFAA, i-PraNEt, CH,Cl,, =78 °C to rt; LiO+-Bu, 78 to 0 °C, 78%

n) QsQ,, NMO, acetone, it; Pb{OAc),, 1t, 75%.
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Scheme 3. 1,3-Dipclar cycloadditicn , -~
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Reagent and Conditions: a) 18, EtMgBr, THF, 0 °C. 88%; b} Hy, Pd/C, quincline, EIOH-EtOAc, 1t; ¢) CsF, MeCN, 60 °C; d) TMSCI,
imidazole, DMF, rt; ) MeSOsNCINa, AcCH, EtOH, rt; 1 M HCI, rt, 68% {4 steps).
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Scheme 4. Total Synthesis
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Reagent and Conditions: a) O, CH,CL,, —78 °C; NaCIO,, NaH,PO,, #BuCH-H,O, rt; n-Bu,sP, rt; b) BnBr, K;C0,, DMF, tt, 73% (2
steps); ¢} NiCl;, NaBH,, CH,Cl>-MeOH, —40 °C; AllocCl, ag. NaHCQ,, ¢ °C; d) Pb{CAc),, MeOH, 70 °C, 99%; &) Pd{PPhga),, PhSiH,,
CHzCly, rt; NaNQg, HCI, dioxane-H,0, rt, 40% {3 steps); f) PPTS, MeC{OMe},, MeOH, 1it, 78%; g) Hy, PA/C, MeOH, 1t; h) ClaCgH,COCI,
Et3N, toluene, rt; DMAP, rt, 78% (2 steps); iy TMSI. MeCN, ¢ °C; j) CbzHNC{SMe)NCbz, HgCl,, EtsN, CH.Cly, rt, 97% (2 steps); k) TFA-
H,0, 60 °C, 27% (29), 46% (30); I) H,, Pd/C, MeCH, tt, 96%; m) H,, Pd/C, MeCH, rt, 98%.
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