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Key Reactions 
(A) Atrop-selective lactone-ring opening, (B) Semi-pinacol cyclization, (C) 

Glycosylation, (D) mono-Alkylation of primary amine, (E) Regioselective 

Diels–Alder reaction 
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1) NaH,

 
    

2) TFA; NaOAc, Ac2O
3) K2CO3, MeOH
4) MOMCl, i-Pr2NEt 
5) NaOH aq.
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1) 2,4,6-trichlorobenzoyl chloride
    Et3N, DMAP, toluene
2) TFA, CH2Cl2

3) Pd(OAc)2, PPh3, t-BuCO2Na
    DMA, 110 °C
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1) (R)-valinol, CH2Cl2, 0 °C
    (91% d.s.)

2) diastereomer separation 
3) BnBr, Cs2CO3, DMF
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1) ?, 2,6-di-tert-
    butylpyridine
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3) SiO2
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2) n-Bu4NF
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1) 5 M aq. KOH, EtOH
    sealed tube, 100 °C, 3 h

2) ?, Et3N
    D-Ala-OMe·HCl(B)
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   ?
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    pyridine

Cp2HfCl2, AgOTf (1:2)
MS4A, CH2Cl2, –36 °C

(α/β = 7.2/1)
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1) CAN, H2O, CH3CN
2) 

   
3) SiO2
4) K2CO3, CH2Cl2
5) H2, Pd/C, MeOH, DMF
6) NaOHaq.; HClaq.
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