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Reagents and Conditions: (a) vinyl magnesium bromide, Cul, THF, =40 °C, 84%; (b) MsClI, Et3N, CH,Cl,, rt; (c) NaN3, DMF, 80 °C, 98%
(2 steps); (d) LAH, THF, 0 °C to rt, 98%; (e) Boc,O, DMAP, THF, 0 °C; (f) OsQ4, NalOy, 2,6-lutidine, THF/H,0, rt; (g) ethyldiazoacetate,
SnCl,, CH,Cly, rt, 68% (3 steps); (h) p-ABSA, EtzN, CH3CN, rt, 97%; (i) [RuCly(p-cymene)],, MeOH, rt; NaBHy, 0 °C, 72%; (j) monomethyl
fumarate, DCC, DMAP, CH,Cl,, rt, 97%; (k) TFA, CH,Cl,, 0 °C; evap.; m-CPBA, NaHCO3, CH,Cl,-EtOH, 0 °C; (1) toluene, 80 °C, 51% (2
steps); (m) Mo(CO)g, CH3CN-H,0, 80 °C, 75%; (n) CSA, toluene, 80 °C, 80%; (0) PPhs (3.0 eq), I, 2,6-lutidine, toluene, 60 °C; PPhg (2.0
eq), 80 °C, 91%.
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- N - Reagents and Conditions: (a) H,, Pd/C, EtOH,rt, 98%,; (b) |5, PPhs, imidazole, toluene, 0 °C to
D7 5 COKRIERFEIR 1) quant.; (c) PhSH, NaH, THF-DMF, 0 °C, 76%; (d) NalO,, EtOH-H,0, rt, 89% (dr=1:1).
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Reagents and Conditions: (a) LiOH-H,O, THF-H,0, 0 °C; (b) CICO,Et, NMM, THF, 0 °C; NaBH,4, H,0, 0 °C, 71% (2 steps); (c) TIPSCI,
imidazole, DMF, 80 °C, 90%; (d) Lawesson's rgt., toluene, 70 °C, quant. (e) Raney-Ni, EtOH, 0 °C to rt, 98%; (f) Hp, Pd/C, AcOH, EtOH,t,
98%; (g) lo, PPhs, imidazole, rt, 86%; (h) PhSH, NaH, THF-DMF, 0 °C, 98%; (i) NalO,4, MeOH-H,0, rt, 91% (dr=1:1); (j) LHMDS, THF, 0 °C;
Ac,0, rt, 70%; (k) TFAA, CH,Cl,, uW; NaOH aq., rt, 42% (from major isomer); (I) O=C=C=PPhs, toluene, 110 °C, 53%.
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Reagents and Conditions: (a) (COCI), (2.0 eq), DMSO (3.0 eq), CH,Cl,, =78 °C; Et3N (5.0 eq), =78 to 0 °C; vinyl magnesium chloride
(4.0 eq), THF, 0 °C, 78%,; (b) PhSCI, EtzN, CH,Cl,, 0 °C, 81%,; (c) LHMDS (5.0 eq), THF, —78 °C; TMSCI (5.2 eq), =78 to 0 °C,
major-+-39%, minor-+-14% ; (d) toluene, 90 °C, 47%,; (e) Et3SiH, Pd/C, MgSO,, CH,Clj, rt, 83%; (f) HCHO agq., pyrrolidine, AcOH, CH,Cl,,
57%; (g) Hp, Pd/C, EtOH, rt, quant., (dr = 3:1); (h) silica gel, CH,Clj, rt, 68% (single isomer); (i) AcCl, MeOH/CH,Cl,, 0 °C to rt, 70%
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« BFg-OEty, CHyCly, 0 °C to 1t -+~ A (49%) + B (24%)
< LHMDS, THF, 0 °C to rt - A (62%), B (17%)
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