
O O
OMe

H

Me
O

O

O

H

Me

O

Cl

O

O

OMe

H

CO2Me

OMe

H

H
H

OH
HOHO

HO

OMe
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OMe
OTIPS

OMe

OH
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Me
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H

OTIPS
HO

HO
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Li, NH3(l), 
then 1

TBSOTf, 
Et3N

69% o2s quant.

LiAlH4

1, Methyl crotonate

O

H

MeTsCl, 
Et3N

88%

allylMgBr,
CuI
87% 83%

HF

LDA, then
MeO2CCN,

-78°C

89%

PMB-OH,
Dean-Stark,

toluene, reflux

97%

TFAA, TFA,
acetone,

-78°C to rt

93%

TBHP,
SeO2

71%

Ph3P, 
C2Cl6
93%

hv

60%

hv, 16%

K2CO3,
MeOH

OMe

H

H
H

OTBS

Cl

H

LiAlH4 DBU TBSCl
35% o4s

CHBr3,
NaOH
quant.

CuSCN,
MeLi,
MeI
72%

H

27 steps

2.4 eq.(EtO)2P(=O)CCl3
2.3 eq. nBuLi, -98°C to rt

3.2 eq. nBuLi, -78°C,
then -23°C, 1h,
then (HCHO)n

85% 91%

Ac2O,
Et3N,
DMAP
99% 95%

Co2(CO)8 2

Al
Me

OO

NO2O2N
2

methylaluminum bis(2,6-dimethyl-4-nitrophenoxide)

Co(CO)3

Co(CO)3

67% o2s

Li, NH3(l)
CHBr3,
NaOH
71%

Me3CuLi2,
then MeI

95%

TBHP,
Ti(OiPr)4

76% o2s

Me3Al

OMe

H

H
H

OH
HOHO

HO

25 steps
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OTBS
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NCS,
DMAP

48% o2s

O3

LiNap, -78°C
then HMPA, MeI

-78°C to rt
then -78°C NaHMDS, 3

“one pot” 44% 81%

MgBr 4eq. Et3N, 2eq TBSOTf,
then 4eq Et3N, 2eq TMSOTf,

0°C, CH2Cl2
71%

[RhCl(CO)2]2, 
CO
72%

OsO4MeMgBr

80%

CDI

CDI: N,N-carbonyldiimidazole

64% o2s

BF3·OEt2, -78°C

80%

SeO2,
then Ac2O

59%
HF
90%

Martin's sulfurane,
then NaOH

81%
SeO2

76%

O

CO2Et

HH

OH

TMSOTf
95% 95%

OMe

O

ZrCl4 hv

75% 52% o2s 95%

H2 K2CO3

Br
Br

tBuOK

OHH

H

CO2Et

H

CO2Et

O

95%

520°C

Flash Vacuum 
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H
H
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HOHO
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Mg,
then HCl (aq)

50%

O

OBr KHMDS,
PPh3=CH2I

-78°C
70%

Pd(PPh3)2Cl2
CuTC, 50°C
then TBAF

70%

O OTBS

Bu3Sn

V(acac)2, TBHP, 
then Boc2O, DMAP TMP, 150°C

30% o2s

O

Me
OO
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O

•
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O
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