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Ph
CO2Me

SiMe2Ph
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Ph
CO2Me

SiMe2Ph

2   (anti/syn) 97:3

Ph
CO2Me

OH

3

1. LDA

2. MeI

88% 84%

Br2, NaOAc

AcOH, AcOOH
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1. TMSLi

2. MeI

SiMe3

4

MCPBA

CH2Cl2
rt, 4 h

O

O

SiMe3

5

CO2H

(Z)-7

1. KOH, H2O

    MeOH, rt, 4 h

2. KH, THF, rt, 5 h O

O

SiMe3
H

6

CO2H

(E)-7

1. KOH, H2O

    MeOH, rt, 4 h

2. BF3•OEt2
    CH2Cl2, 0 oC, 2 h

62% (from 4)  63% (from 4)
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Me3Si
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Br2, CCl4

80%

 (9/10) 81:19

Me3Si

O
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Br
HBr

O
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HBr

NaHCO3

O

12

Br

Br
O

− TMSBr

75−80%
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Me3Si

O

(+)-13

Me3Si

O

14

1. LDA, THF, −78 oC

2. MeI

3.

    CuBr, TMSCl

4. KF, MeOH

H2C C(Me)MgBr

48% (dr 10:1) (step 2)

88% (steps 3 and 4)

O
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CuCl2
DMF
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AlCl3, CH2Cl2
−30 oC, 12 h
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OH

R1

17

OH

R1

18

Et3Si
[Rh(cod)2]BF4

Et2CO, reflux

MnO2 or CrO3

O

R1

19

Et3Si

O

R1

20   R1 = (CH2)4Me   61%

       R1 = Cy   64%

       R1 = CH2CH2Ph   54%

       R1 = Ph   53%

Et3Si

Et3SiH, [Rh(cod)2]BF4

Ph3P, acetone

or Et2CO, reflux
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CO, (t-BuNC)4RhCo(CO)4 (cat.)

toluene, 25 oC, 24 h
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PhMe2Si
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CO (68 atm)

Rh(acac)(CO)2 (cat.)

benzene, 60 oC, 36−48 h

OSiPh2H
O SiPh2

CHO
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O SiPh2
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OAc

1. Et3HBLi, THF, 0 oC, 30 min, rt, 1 h

2. Ac2O, py, 6 h
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    Pd[(R)-BINAP]Cl2 (cat.)

    benzene, reflux, 30 min

2. MeLi, Et2O

3. H2O
OPhMe2Si

PhCl2Si SiMe3
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CO2Et
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1. (PhMe2Si)2CuLi, THF, −78 oC, 8 h

2. LiOEt, THF, rt, 23 h
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1. (PhMe2Si)2CuLi•LiCN, THF

2. AcCl
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1. t-BuLi, t-BuOK

    t-BuOMe, −78 oC, 2 h

2. TMSCl, −78 oC

85%
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NMePh NMePhMe3Si

CHO
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SiMe3

1. BuLi, THF, HMPA, 0 oC, 8 h

2. EtI, 0 oC, 1 h

3. H3O+, 14 h
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Me3Si

1. s-BuLi, THF, Et2O

    pentane, −90 oC, 2−3 h

2. TMSCl, −90 oC to rt, 30 min

OMe
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OMe

OMe

OMe

Me3Si
HCl, H2O
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OH

41

1. EtMgBr (2 equiv), THF, 10 oC

2. TMSCl, 25 oC, 1 h, then reflux, 2 h

3. H2SO4, H2O, <45 oC, 5 min OH

Me3Si

1. Red-Al, Et2O, toluene, rt, 1 h

2. PDC, CH2Cl2, rt, 24 h

61−64%

Me3Si
CHO

42

91−94%

1. HCl, H2O, acetone, rt, 17 h

2. DBU, CH2Cl2, 0 oC, 2 h

68% Me3Si
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O

1. BuLi, TMEDA, THF, −78 oC, 1 h

2. TMSCl, 1 h

94%S

OO

OO
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OO

Me3Si
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OMe

Li, TMSCl, THF

OMe

Me3Si

SiMe3
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HCl, H2O, Et2O

O

Me3Si
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DBU, Et2O, CH2Cl2, rt, 2−3 weeks
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Me3Si

(+)-13   42%

O

Me3Si

(   )-13+−

4-TolSH

cinchonidine (cat.)

benzene 

or toluene

O

(+)-47   43%

O

Me3Si

(−)(R)-13

STol

DBU

CH2Cl2
rt

+

(+)(S)-13

4-TolSH

Et3N (cat.)

O

Me3Si

(−)-47

STol

DBU, CH2Cl2, rt or

[Me(CH2)7]3NMeCl, CH2Cl2
NaOH, H2O, rt, 3 h

87−93%

Me3Si

O

Me3Si
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Me3Si Me3Si
CHO

4948

CO, H2, Co2(CO)8 (cat.)

benzene, autoclave, 120 oC, 8 h

73%

Me3Si Me3Si
CO2Et

51   (β-Si/α-Si) 96:450

CO, EtOH

PdCl2(PPh3)2 (cat.), THF

autoclave, 100 oC, 30 h

70%
Bu

Bu

Me3Si

48

+ H

O

52

O

Me3Si

CoCp∗(CH2 CHSiMe3)2 (cat.)

acetone, 25 oC, 48 h

99% (by NMR)

Ph2Si

53

1. 9-BBNH, hexane, reflux, 2 h

2. MeOH, rt, overnight

3. MeOCHCl2, t-BuOLi, THF, 20 oC, 30 min

4. H2O2, NaOH, EtOH, H2O, reflux, 3 h
Ph2Si

54

O
60%
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1. NaH, HMPA, 1,4-dioxane, reflux

2. Me3SiCH2I, 1,4-dioxane, reflux, 2.5 h
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O

CO2Me

O

CO2Me

Me3Si
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Me3SiCH2I, THF, 45 min

82%

O

Me3Si
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LiN

69%

O

PhMe3Si
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Ph

OTMS
SPh

Me3Si Cl

O

PhMe3Si
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SPh

ZnBr2, CH2Cl2, rt, 1 h

Raney Ni

acetone, 3 h

95%
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SiMe2Ph

1. Et3N, TBDMSOTf

    CH2Cl2, −78 oC

2. rt, 14 h, then reflux, 1 h
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SiMe2Ph

1. LiHDMS, THF, −78 oC, 1 h

2. TMSCl, rt, 14 h

90%

SiMe2Ph

CO2H

OMe

anti-64   (anti/syn) 22:1

1. LDA, TMSCl, THF, py, −78 oC

2. 0 oC, 1 h

84%

SiMe2Ph

CO2H

OMe

syn-64   (syn/anti) 20:1

OMe
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Me3Si O
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+

OLi

OEt

SiMe3
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Me3Si
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THF, HMPA, −78 to 30 oC, 4 h

50−62%
CO2Et

Me3Si MgCl
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+ Bu
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Me3Si
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1. THF, 0 oC, 30 min

2. H2SO4, H2O

52%

Bu

ONO2
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Me3Si SiMe3 +

O

Cl

71

Me3Si

72

O
AlCl3, CS2, 2−8 oC, 30 min

90%
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Ac2O, THF, −120 oC to rt

R1 = Me   66%

Me3Si
MgBr
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Me3Si R1

O

R1CHO

CHMe   90%R1 = CH

CH2   51%R1 = CMe

CHPh   79%R1 = CH

R1 = cyclohex-1-enyl   91%

CHMe   67%R1 = CMe
74

Me3Si R1

OH

CHMe   94%C: R1 = CH

CH2   76%R1 = CMe

CHPh   91%R1 = CH

R1 = cyclohex-1-enyl   85%

CHMe   92%R1 = CMe

A: R1 = H   78%

B: R1 = Me   76%

A: MnO2

B: CrO3

C: NiO2
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1. BuLi, Et2O, −70 oC, 25 min

2. R1CHO, −70 oC, 30 min

3. CrO3, H2SO4

4. 6% Na/Hg, MeOH

    Na2HPO4, 0 oC, 2 h

R1 = Me   87%

R1 = iPr   77%

R1 = Pr   63%

R1 = iBu   78%

Me3Si
S

O O
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Me3Si R1

O
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Me3Si
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Me3Si
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O2, RhCl(CO)(PPh3)2 (cat.)

or 1. 1O2  2. [O]

or t-BuOOH, CuCl, 55 oC, 10 h

O

Me3Si

OH

SePh
••
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AgNO3−Celite, CH2Cl2, rt, 30 min
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Me3Si

CHO
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