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Reagents and conditions: (a) allyl bromide, K,COs;, DMF, 60 °C, quant.; (b) N,N-diethylaniline, 210 °C, 83%; (c) ArCH,CI, K,COs,
DMF, 60 °C, 98%; (d) LiOH, MeOH-H,0, 60 °C, 82%; () DPPA, Et;N, toluene; allyl alcohol, 90 °C, 92%; (f) Pd(PPhs), (1 mol%),
pyrrolidine, THF, 79%; (g) NaNO,, HCI ag; Na,COs, NaNs, acetone, 81%; (h) OsO, (0.5 mol%), NMO, acetone-H,O; (i) Pb(OAC),,
K,COs, benzene; (j) NaClO,, NaH,PO,, 2-methyl-2-butene, t-BuOH-H,0, 60% (3 steps); (k) 7, WSCD-HCI, DMAP, CH,Cl,, 86%.
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Scheme 3
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Scheme 4

acidic conditions

or
radical conditions

Reagents and conditions: (a) Lindlar’s cat., H,, MeOH, 88%; (b) NsClI, pyr, 80%; (c) 14, PPhs, DEAD, toluene, 0 °C; (d) Ba(OH),,
THF-MeOH-H,0; (e) PfpOH, WSCD-HCI, DMAP, CH,Cl,, 58% (3 steps); (f) n-BusP, toluene; evaporation; MeCN-H,0, 80 °C, 74%;
(9) 0sO4, NMO, acetone-H,0; (h) Pb(OAG),, K,COs, benzene.
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Reagents and conditions: a) TBSCI, Im, DMF, 97%,; b) CSCl,, Na,CO3, THF-H,0O, 10 °C; NaBH,, MeOH, 73%; c) n-BusSnH, AIBN,
toluene, 100 °C; d) Raney-Ni, EtOH, 72%(2 steps); €) TBAF, AcOH, THF; f) allyl bromide, K,CO;, DMF, 81%(2 steps); g) xylene,
reflux, 82%; h) ArCH,CI, K,CO;, DMF, 60 °C, 83%; i) TsCl, i-Pr,NEt, 49%; j) NaN;, TBAI, DMF, 100 °C, 72%; k) OsO,, NMO,
acetone-H,O,: ) Pb(OAC),, K,COs;, benzene; m) NaClO,, NaH,PO,, 2-methyl-2-butene, t-BuOH-H,O; n) 7, WSCD-HCI, DMAP,
CH,Cly, 70% (4 steps);
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Scheme 6
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Reagents and conditions: a) allyl bromide, K,CO3, DMF, 60 °C, 92%; b) pyrrolidine, Me,NCH(OMe),, DMF, 100 °C; c) Na,S,0,,
K,CO3, THF-H,0, 50% (2 steps); d) 1,2,3,5-tetramethylbenzene, reflux, 52%; €) ArCH,CI, K,COs, DMF, 61%; f) TsCl, NaOH, CH,Cl,,;
g) 0sO,4, NMO, acetone-H,0,: h) Pb(OAC),, K,COz, benzene; i) NaClO,, NaH,PO,, 2-methyl-2-butene, t-BuOH-H,0; j) 7, WSCD:HCI,
DMAP, CH,Cl,, 31% (5 steps); k) TsNz, DBU, MeCN, 40%; I) Rhy(R-DOSP),, CICH,CH,CI, 60 °C, 80%, 83% de.



