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SO2Ph

BuLi, THF, –78 °C;

PhCOIm, –78 °C to rt
14 h

90%

TsOH

CH2Cl2

82%
OPhO Ph

SO2PhOPh
OPh

O CN
Br

O

TBSO

O1) mCPBA
    CH2Cl2, 91%

2) KOt-Bu
    DMF, –57 °C;
    aq. HCl, 54%

C16H12BrNO2

1) TBSCl, Imid.
    DMF, 99%

2) LHMDS, O2;
    SnCl2, 94%

CO2MeMeO2C

1) SOCl2, Et3N (2.1 eq.)
    xs. 1,3-butadiene
    Et2O

2) Tf2O, NaI (2.4 eq)
    acetone, 0 °C
    70% (2 steps)

NIS, AcOH

CHCl3, 5 h

90%
S CO2Me

CO2Me

I
C9H12O4S

NO2

Cl

COCl HO2C

HO

O2N

NH2

1) PhNHOH
    K2CO3
    ether, 74%

2) KOH
    EtOH, rt
    90%

3) aq.KOH
    EtOH;

    aq.HCl
    76%

O

O

NMe
CHO

Oi-Pr

O
O

POCl3;

NaBH4, MeOH
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O O

O

1) Mn(OAc)3
    Cu(OAc)2
    KOAc, AcOH
    70 °C

2) BnOH
    Mg(ClO4)
    120 °C

O

O Ph

Ph

H H
OPh

3) NaN3, Tf2O
    2 N NaOH, Bu4NBr
    CH3CN-hexane, 0 °C

4) Rh2(OAc)4, CH2Cl2

N

N N N

N
O

O

O
DMAD

toluene
 95 °C

56%

HCl aq.

95 °C

56%

Δ

DMF
reflux

quant.

N

N

N
H

O

O

CHO

i-PrPhO2S

PhI (10 eq)
Ag2CO3 (2 eq)

Pd(OAc)2 (10 mol%)

DMF, 120 ºC
69%

Phi-Pr
PhO2S

O NC
NaN3

MsOH, 0 °C

60%

N

Ph CHO N Ph

CO2Me
CO2Me

1) PPh3, toluene, reflux

2) DMAD, toluene, 140 °C

Y. Kaburagi

OMs
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O

S Ph-N=O

CH2Cl2, 3 days

quant.

N

S
O O

Ph

Cl Cl

1) CHBr3, CH2Cl2
    aq NaOH
    phase-transfer cat., 45%

2) MeLi (2 eq), –78 to 0 °C
    Et2O-pentane;

C5H6

    (MeCO)2, hν
    58%

3) Br2, aq NaOH
    1,4-dioxane, 90%

CO2H

HO2C

NHOH

1) benzaldehyde
2)

    benzene, 80 °C

3) DBU, benzene

SO2Ph

CH2SO2Ph

N
H

O

Ph

PhO2S

O
CO2Et

O

CO2Et

SeO2PhKH,

THF, rt

O

O

O

PhS H
O

OH

O
LTA, PhH

reflux, 1 hr
91%

1) KOH
    THF-H2O (1:1 v/v)
    reflux, 14 hr

2) LTA, NaOAc
    AcOH, 2 hr
    50% (2 steps)


