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Reagents and conditions: (a) NaCl, H,0, DMSO, 160 °C, 81% (b) aq. KOH, MeOH, 60 °C, 95% (c) H,WO, (cat.), aq. H.0,,
+-BuOH, 80 °C, 70%; (d) BOMCI, +Pr,NEt, TBAI (cat.), CH,Cl,, 1t, 93%; () DIBAL, CH,Cl,, —78 °C, 99%; (f) MeOCH,PPh,Cl,
NaHMDS, THF, 0 °C to rt, 95%; (g) CSA, collidine, toluene, reflux, 86%; (h) BHz"SMe,, THF, 0 °C to rt; ag. NaOH, aq. H,0,, 0 °C
tort; (i) TPAP (cat.), NMO, MS4A, CH,Cl,, rt, 80% (2 steps); (j) TIPS acetylene, n-Bull, LiBr, THF, -78 °C (dr=97:3); (k) conc. HCI
(cat.), MeOH, reflux, then recrystallization, 87% (2 steps), >99% ee; (I) TPAP (cat.), NMO, CH,Cl,, rt; (m) mCPBA, NaHCO;,
CH,Cl,, 0 °C to rt, 75% (2 steps).
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Reagents and conditions: (a) K,CO;, EtOH, rt; (b) NaBH,, EtOH-EtOAc, 10 °C; (c) CSA (cat.), CHCl,, 1, 93% (3 steps); (d)
TESCI, imidazole, DMF, 90 °C, 92%; (e) KHMDS; 13, THF-HMPA, —78 °C, 88%; (f) n-BusSnH, Et,B (cat.), DMF, rt, 77%; (g) Et:N,
MeOH-CH,Cl,, 0 °C, 93%; (h) MOMCI, #Pr,NEt, TBAI (cat.), CH;Cl;, 1, 98%; (i) Boc,O, Et;N, DMAP (cat.), CH,CN, rt; (j) CSA
(cat.), MeOH-CH.Cl,, rt, 90% (2 steps); (k) TsCl, Me,N(CH,),NMe,, CH,CN, rt; () K,CO,, MeOH, 0 °C; (m) NaN;, NH,CI, DMF,
80 °C; (n) DBU, toluene, reflux, 74% (4 steps); (0) SnCl,, PhSH, Et;N, CH;CN, rt; (p) p-NsCl, EtN, CH,Cl,, rt, 89% (2 steps); (q)
CAN, THF-H;0, 0 °C; (r) TBAF, THF, rt, 78% (2 steps); (s) TMSCI, Et;N, DMF, rt; (t) K,CO; (cat.), MeOH, 0 °C, 81% (2 steps); (u)
TMAD, n-Bu,P, toluene, 85 °C; (v) BF;-OEt,, EtSH, CH.Cl, 0 °C to it; (w) TsCl, Me,N(CH,),NMe,, CH,CN, rt; (x) TMSOT,
2,6-lutidine, CH,Cl,, rt, 81% (4 steps). .
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Reagents and conditions: (a) #BuOCI, CH.Cl,, 0 °C; (b) (-)-vindoline, TFA, CH,Cl,, 0 °C, 84% (2 steps); (c) HSCH,CO,H, DBU,
CH4CN, t, 85%; (d) NaHCO,3, PrOH-CH;CN-H,0, 60 °C, 91%; (e) TBAF, THF, 1t, 99%,; (f) H,, Pd/C (cat.), EtOH, tt, 89%.
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