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1. propiolic acid
DIC, DMAP

2. 110 oC xylenes

1. Vo(acac)2, TBHP
DCM, rt

2. Cp2TiCl2, Mn,
Collidine.HCl,

1,4-cyclohexadiene
THF, rt

2. IBX,

MeCN,

75 oC

1. HCO2H, rt

2. CH2N2,

Et2O/DCM, rt

3. Zn, THF, 0 oC

4. NaOMe, MeOH, 0 oC
AcO Br

1. [Ir(cod)Cl]2, (EtO)3SiH
CHCl3, 23

oC

2. H2O2, KF, KHCO3

MeOH/THF, rt

3. [Cu(MeCN)4]OTf, TEMPO,

bpy, N-Methyimidazole
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