
1) KOH, MeOH
    85 °C
    
2) H3O+, CH2Cl2

ethylene, Na2CO3

CCl4, 170 °C
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1) A, Et3N
    dioxane, 25 °C
    2 days, 84%
    
2) dimethyl fumarate
    170 °C, 8 h, 84%

1) DBU

2)

3) NBS, H2O

4) KOt-Bu (3 eq)

1) NaH
2) m-CPBA

3) KOMe, MeOH

(racemic)

+

1) 300 °C, neat

2) Pd(OAc)2, CH3CN
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1) CSA, benzene, reflux
2) NaI, acetone

3) NaH, THF, reflux

AlEt2Cl

CH2Cl2, rt
67%

1) NaBH4, MeOH

2) p-TsOH, benzene

+

37% 29%

*Ti/graphite, DME

reflux, 1 h

94%

* Ti/graphite was prepared from
    K + 8C(graphite) + TiCl3



CO2t-Bu15 eq

NCS, CCl4;

MeOH
rt, 40 min.

1) t-BuOK
    EtCOCl
    –78 °C

2) NaHMDS
    TBSCl
    –110 °C
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∆
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0.67 eq PhSSPh
cat. AIBN

benzene
reflux

53%

+

AgNO3

MeOH
5 °C, 20 min.

1) 10% KOH
    MeOH-H2O, reflux
2) (MeO)3P, EtOH, reflux

3) MeSLi, DMF, 0 °C
4) (HCHO)n, CSA, Na2SO4
    MeCN, reflux

SeO2

AcOH
∆

Bu3SnH
AIBN

benzene
80 °CA contains Se atom


