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Reagents and conditions: (a) montmorill onite K-10, MeOH—CH,Cl,, 40 °C; (b) H,, 10% Pd/C, MeOH, rt; (c) K,COs, MeOH, rt, 95% (3 steps);
(d) TBSCI, imidazole, DMF, 50 °C, 100%; (€) CSA, MeOH—CH,Cl,, 0 °C, 97%; (f) (COCI),, DMSO, CH,Cl,, —78 °C, i-Pr.NEt, =78 °C - rt,
then PhsP=CHCO,Et, 0 °C - rt, 95%; () MeMgBr, TMSCI, 7, THF, 45 °C, 99%; (h) LiAlH,, Et,0, 0 °C; (i) TBAF, THF, rt, 97% (2 steps); (j)
TBSCI, pyridine, CH.Cl,, rt, 81%; (k) ethyl propiolate, N-methylmorpholine, CH,Cl,, rt; (1) p-TsOH, EtOH, rt, 97% (2 steps); (m) TEMPO,
PhI(OAC),, CH,Cl,, rt; (n) Sml,, MeOH, THF, rt, 83% (2 steps); (0) AcOH-H;0, 80°C; (p) TEM PO, PhI(OAC),, CH.Cl,, rt, 66% (2 steps); ()
MeLi, THF, —78 °C, 95%; (r) ethyl propiolate, N-methylmorpholine, CH,Cl,, rt, 95%; (s) Sml,, MeOH, THF, rt; (t) p-TsOH, toluene, 80 °C, 79%
(2 steps).
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Reagents and conditions: (@) TM SOTTf, 2,6-lutidine, CH,Cl,, —78 °C, 100%; (b) DIBAH, toluene, —78 °C; (c) PhsP=C(Me)CO.Et, toluene, 0 °C
- rt, then PhP=CHCOMe, 100 °C, 67%, (2 steps); (d) TMSOTHT, pyridine, CH,Cl,, =78 °C, 98%; (€) (R)-2-methyl-CBS-oxazaborolidine,
cathecholborane, toluene, —78 °C; (f) DIBAH, toluene, —78 °C, 98% (2 steps); (g) TBHP, (9-DIPT, Ti(0i-Pr),, MS4A, CH.Cl,, —30 °C, 92%; (h)
TBHP, (+)-DIPT, Ti(Oi-Pr),, MS4A, CH,Cl,, —30 °C, 96%; (i) SOs:pyridine, Et;N, CH,Cl,-DMSO, rt; (j) PhsP"MeBr~, NaHMDS, THF, rt; (k)
TBAF, THF, 0 °C, 96% (3 steps); (1) PPTS, CH,Cl,, 0 °C; (m) TBSOTT, pyridine, CH,Cl,, —20 - 0 °C, 62% (2 steps); (n) PPTS, CH,Cl,, rt,
78%; (o) alylbromide, NaH, THF, rt; (p) (PCy3).Cl,Ru=CHPh, CH,Cl,, rt, 96% (2 steps); (q) TBAF, THF, rt; (r) PdCl,, CuCl, O,, DMF-H,0, rt
- 60 °C; (s) PhsP=CH(Me)CO.Et, toluene, 100 °C, 93% (3 steps); (t) TBSOTT, 2,6-lutidine, CH,Cl,, 0 °C; (u) DIBAH, toluene, —78 °C; (V)
MCPBA, CH,Cl,, —20 °C, 87% (3 steps); (w) TBAF, THF, rt; (x) PPTS, CH,Cl,, 0 °C - rt, 79% (2 steps); (y) Tf.O, 2,6-lutidine, CH,Cl,, =78 °C,
then TBSOTT, —78 — 0 °C; (z) NaCN, MS4A, DMSO, 80 °C; (aa) DIBAH, CH,Cl,, —78 °C, 69% (3 steps); (bb) NaBH,, EtOH, 0 °C; (cc) |5,
PhsP, imidazole, THF—MeCN, rt, 91% (2 steps); (dd) CSA, CH,Cl—MeOH, 70 °C; (ee) TM S-imidazole, CH,Cl,, rt, 91% (2 steps); (ff) PhsP,
MeCN, 80 °C, 91%.
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Reagents and conditions: (a) 1,3-propanedithiol, 6N HCI, CHCIs, rt, 90%; (b) PhCH(OMe),, CSA, EtOAC, rt; (c) ethyl propiolate, N-
methylmorpholine, CH,Cl,, rt, 84% (2 steps); (d) Mel, NaHCO;, MeCN-H,0, rt, 98%; (€) Sml,, MeOH, THF, 0 °C, 95%; (f) DIBAH, CH.Cl,,
—78 °C; (g) PhsP=C(Me)CO,Et, toluene, 100 °C, 88% (2 steps); (h) TBSCI, imidazole, DMF, rt; (i) DIBAH, toluene, —78 °C, 85% (2 steps); (j)
TBHP, (-)-DET, Ti(Qi-Pr),, MS4A, CH,Cl,, —20 °C, 98%; (k) TPAP, NMO, MS4A, CH,Cl,, t; (1) PhsP"MeBr~, NaHMDS, THF, 0 °C, 85% (2
steps); (m) TBAF, THF, rt; (n) PPTS, CH,Cl,, rt, 87% (2 steps); (o) BrCH,COBr, pyridine, CH,Cl,, 0 °C, 97%; (p) Os, CH,Cl,, =78 °C, then
Me;S, 78 °C - rt; (g) Sml,, THF, 0 °C, 71% (2 steps); (r) TBSOTT, pyridine, CH.Cl,, rt, 71%; (s) DIBAH, CH.Cl,, =78 °C; (t) Ac,O, pyridine,
rt, 96% (2 steps); (u) H, PA(OH),/C, EtOAC, rt; (v) PivCl, pyridine, rt; (w) CH,=C(CH,OACc)CH,TMS, TMSOTf, MeCN, —20 °C; (x) TBSOTTf,
pyridine, CH,Cl,, rt, 89% (4 steps); (y) K.COs, MeOH, -5 °C; (z) TBDPSCI, imidazole, DMF, rt; (aa) LiAlIH,, Et,O, 0 °C, 88% (3 steps); (bb)
TBSCI, imidazole, DMF, rt; (cc) TPAP, NMO, MS4A, CH.Cl,, rt, 90% (2 steps); (dd) EtSH, Zn(OTf),, CH,Cly, rt, then CSA, MeOH, rt, 90%;
(ee) SOs-pyridine, EtzN, DMSO-CH,CI,, 0 °C, 98%.
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Reagents and conditions: (a) 2, n-BuLi, HMPA, THF, —78 °C; then 3, =78 °C - rt; (b) PPTS, CH,CI,~MeOH, rt, 68% (2 steps); (c) AgCIQO,,
NaHCO;, SIO,, MS4A, MeNO,, rt; (d) PhsSnH, AIBN, toluene, 110 °C; (e) TBAF, THF, rt, 71% (3 steps); (f) PCC, benzene, 80 °C, 51% for 40
(82% based on 41 (38%)); (g) HF-pyridine, CH,Cl,, 0 °C, 72%.
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Reagents and conditions: (a) CSA, CH,Cl,-MeOH, rt - 50 °C, 96%; (b) TBSCI, |m|dazole, DMF, t, 97%; (c) H,, Pd(OH),/C, EtOAc, rt; (d)
NaH, BnBr, DMF, 0 °C - rt, 99% (2 steps); (€) 3N-NaOH, MeOH, rt; (f) 49, DCC, DMAP, CH,Cl,, rt, 94% (2 steps); (g) Sml,, Nil,, THF, rt;
(h) PPTS, MS4A, toluene, 120 °C, 82% (2 steps); (i) Thx-BH,, THF, 0°C - rt; (j) 3N-NaOH, H,O,, rt — 40 °C, 93% (2 steps); (k) TPAP, NMO,
MS4A, MeCN, rt, 99%; (1) CSA, HC(OMe)s, CH,Cl~MeOH, 80 °C, 86%; (m) TMSOTT, Et;SiH, CH,Cl,, —20 — 0 °C, 88%.





