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a) HGII 0.1%, solvent free
then NaH, TBSCl, THF

b) RuCl3, TBHP, Mg(OAc)2
CH2Cl2/H2O

56% over two steps

c) Br2, DCM, 0°C
then Et3N, 0°C to 23°C

d) NaCN, TBAI, 
CH2Cl2/H2O, 23°C
72%

a) NaHMDS t-Bu-bromoacetate 
THF,−78°C to −40°C

b) LiBH4, THF/EtOH, 0°C

65% over two steps
>20:1

c) 1, DIAD, PPh3, THF, 0°C
71%

d) H2O2, 
(NH4)6Mo7O24 . 4H2O
EtOH, 0°C to 23°C

81%

h) KHMDS, THF
−78°C to rt

i) TBAF, THF
66°C

57% over 2steps
>20:1 E:Z

Name of h)?
Mechanism
Julia - Kocienski

j) propiolic acid, DIC, 
DMAP, CH2Cl2, 0°C

k) 110°C, xylenes

51% over two steps 
single diastereomer

l) VO(acac)2, TBHP, CH2Cl2
23°C
70% single diastereomer

m) Cp2TiCl2, Mn0, collidine.HCl
1,4 cyclohexadiene
THF, 23°C, 
59% single diastereomer
n) IBX, MeCN, 75°C, 65%
Mechanism of m)?

e) NaBH4, CeCl3 . 7H2O
MeOH

f) TESCl, Im., CH2Cl2
91% over two steps
g) DIBAL-H, CH2Cl2
−78°C, 91%
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o) HCO2H, 23°C
p) CH2N2, 23°C 70% 2 steps 

q) 2, Zn0, THF, 0°C
r) NaOMe, MeOH, 0°C

25% yield over 2 steps 
11:1 dr 
Explain dr and poor yield

s) [Ir(cod)Cl]2, (EtO)3SiH
CHCl3, 23°C

t) H2O2, KF, KHCO3
MeOH/THF, 23°C
34% yield over 2 steps

Name of t)?
Tamao-Fleming

u) [Cu(MeCN)4]OTf
TEMPO, bpy, 
N-methylimidazole
O2 (1 atm)

MeCN, 40%

80% 
single diastereomer

Name of u)?
Stahl oxidation


