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Scheme 2 Reagents and conditions. (a) Et;SiH, BF;-OEt,, CH,Cl,, 0 °C; (b) NaOMe, MeOH, rt.; (¢c) TBSCI, imid., DMF, rt.; (d) OsO4, NMO,
acetone-H,O (4:1), rt.; (¢) Me,C(OMe),, TsOH, CH,Cl, tt., then MeOH, 54% overall; (f) Tf,0, 2,6-lutidine, CH,CL, -65 °C; (g) 15, "BuLi,
THF-DMPU (6:1), -65 °C, 96% 2 steps; (h) TBAF, THF, rt., quant.; (i) SO;pyr., DMSO, Et;N, CH,Cl, rt.; (j) NaBH,, THF-MeOH (1:1), -78°C,
93% 2 steps; (k) TESCI, imid., DMF, rt.; (1) DDQ, H,O, CH,Cl,, rt. 98% 2 steps; (m) Red-Al®, Et,0, then I, -40 °C to rt. 76%; (n) TBSCI, Et;N,
DMAP, CH,Cl,, rt., quant.; (o) 20, Pd(PPh;),, PhH-DMA-HMPA (20:1:1), 80 °C; (p) TBAF, AcOH, THF, rt., 80% 2 steps; (q) (+)- DIPT,
Ti(O'Pr)s, TBHP, 4A MS, CH,Cl,, -35 °C, 90%; (1) PPTS, CH,Cl,, 1t.; (s) NalO,, aq. THF, rt.; (t) TPAP, NMO, 4A MS, MeCN, tt., 56% overall.;
(u) 6 M HCI, 60 °C , neutralisation with NaOH.; quant.
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Scheme 3 Reagents and conditions. (a) Et;SiH, BF5-OEt,, CH,Cl,, 0 °C; (b) NaOMe, MeOH, 1t; (c¢) TBSCI, imidazole, DMF, rt; (d) NH4F,
MeOH, rt., 88% overall; (e) 2,6-lutidine, T,0, CH,Cl, —78 °C; (f) 27, "BuLi, , DMPU, THF, —65 °C, 81%; (g) TBAF, THF, rt; (h)
CCI;(CO)NCO, CH,Cl,, 0 °C, then K,CO;, MeOH, rt., quant.; (i) NaOH, #BuOCl, i-Pr,Net, K,0sO,(OH)s, n-PrOH, 1t., 57% 29, 8% 30; (j)
2-methoxypropene, PPTS, DMF-acetone (27:7), 0 °C; (k) LiAlH,, THF, 0 °C; (1) conc. HCI, MeOH, reflux, then NaOH, Boc,0, rt, . 54% 3
steps; (m) Ac,0, pyridine; (n) 2,6-lutidine, TESOT{, CH,Cl,, —78 °C; (0) K,CO;, MeOH, 1t., 80% 3 steps.; (p) Red-Al®, Et,0, 0 °C, then L, —40
°C to rt., 58%; (q) TESCI, Et;N, DMAP, CH,Cl, rt., quant.; (r) 20, (PPh;),Pd, benzene, HMPA, DMA (20:1:1), 80 °C; (s) TBAF, AcOH, THF, t.,
91% 2 steps; (t) (+)-DIPT, Ti(O'Pr);, TBHP 4AMS, CH,Cl, -35 °C, 79%; (u) TBAF, AcOH, THEF, 1t., quant.; (v) PPTS, CH,Cl, 1t; (W) NalO,,
aq THF, 1t; (x) TPAP, NMO, 4A MS, MeCN, rt. 32% 3 steps; (y) 6 M HCl, 80 °C, neutralisation with NaOH, quant.
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Scheme 4 Reagents and conditions. (a) (a) DHP, PPTS, CH,Cl,; (b) p-TsCl, Et;N, DMAP, CH,Cl,; (c) NaN;, DMF; (d) PPTS, MeOH, 56%
(4 steps); (e) (COCl),, DMSO, Et;N, CH,Cl,, —78 °C, then N,N-dimethylmethyleneammonium iodide, Et;N, CH,Cl,, 77%; (f) NaBHy,
CeCly7H,0, MeOH, ~78 °C, 78%; (g) PPhs;, H,O, THF then CbzCl, Na,COs, 89%, (h) (-)-DIPT, Ti(O'Pr),, TBHP, 4A MS, CH,Cl,, —40 °C,
100%, >99% ee.; (i) (COCl),, DMSO, Et;N, CH,Cl,, —78 °C; (j) (MeO),POCH,CO,Me, NaH, THF, 69% (2 steps). (k) TBSOTT, 2,6-lutidine,
CH,Cl,, 88%; (k) DIBAH, THF, —78 °C, 96%; (m) mCPBA, CH,Cl,, —40 °C , 99%; (n) PhN=C=0, THF; (0) K,COs, BuyNCI, MeCN, 55%
(2 steps); (p) TBAF, AcOH, THF; (q) H,CrO,, H>SO,, acetone, 0 °C, 99% (2 steps); (r) CsCOs, MeOH, 96%; (s) TBSOTT, 2,6-lutidine,
CH,Cl,, 98%; (t) Boc,O, Et;N, MeCN, 81%; (u) Hy, 10% Pd/C, MeOH, 76%; (v) Urea-H,0,, MeReO; (20 mol %), MeOH, SiO,, 81%; (w)
H,, 10% Pd/C, MeOH, 95%; (x) UreaeH,0,, MeReOs (11 mol %), MeOH, SiO,, 64%.
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