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    –78 °C to reflux
2) toluene, 80 °C

3) EtAlCl2, CH2Cl2
    0 °C to rt
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CH2Cl2-MeCN (9:1 v/v)

–40 °C, 1.5 hr, 84%

PCC
 

CH2Cl2
30 min, 47%
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1) TsNCO, Et3N
    THF, rt, 94%
    
2) 

    Pd(OAc)2 (5 mol%)
    P(o-tol)3 (11 mol%)
    Na2CO3, n-Bu4NCl
    CH3CN, 90 °C, 77%
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1) benzene, rt
    overnight, 93%
2) CH2N2, overnight
    34%

3) benzene, 170 ºC
    85%
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n-BuCHO

1) i-PrNH2
    CCl4
    
2) NCS (2 eq)
    CCl4
    85% (2 steps)

xs. KCN

DMSO
120 °C
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Raney Ni, H2
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OR 1) H2O, dioxane, reflux;
    recrystalization, 67%
    
2) HCl, EtOH, 98%
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R = (–)-menthyl
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CO2Et

PhH, reflux
overnight

44%

C13H19NO4
FVP*

15 min

FVP*: 520 °C, ca. 10-4 Torr
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CO2Et
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(S)-ethyl lactate

cat. TfOH, 85%
1)

2) DIBAL, 82%
3) n-PrPPh3Br
    n-BuLi, 98%

Me
O

NH

CCl3 4) n-BuLi
    –78 °C, 75%

5) H2, Raney-Ni, 95%
6) KH, 18-crown-6
    rt, 75%
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PPh3, MS4A;

O

SPh N

a (exclusive)

O

MeO

(–)-CSA

1) LAH
2) NaH; Me2SO4

3) O2, photosensitizer, hn
    Ac2O, Py, DMAP

substituted
cyclopentene

KOH

CuCl2•2H2O;
H2O

OH

1) 
                                    
    n-Bu3P;
    30% H2O2 aq. 84%

2) hn, vycor filter,
    C6H12, 72%
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SnCl4,

      CH2Cl2
      –78 °C
      
       73%
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