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1) OsO4, NMO, 
    tBuOH, THF, H2O, 0 °C

2) CuSO4, acetone, Δ

Name of 1)? 
Upjohn dihydroxylation
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1) Ba(OH)2, 
    H2O, Δ to rt

2) MeI, NaHCO3, 
    DMF, 65 °C
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1) OsO4, Ba(ClO3)2, 
    H2O, THF

2) Pb(OAc)4, AcOH, H2OH
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1) SOCl2, benzene, Δ
2) H2, Pd/BaSO4, toluene, Δ
3) Ph3P=CH2CH3, nBuLi, 
    DME, –5 °C to rt

Name of 2) and 3)? 
Rosemund reaction & Wittig
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1) aq. HCl, DME, Δ
2) H2SO4, CrO3, acetone, 0 °C

Name? Jones oxidation
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1) NaOH, H2O
2) NaBH4, H2O, 0 °C to rt
3) NaOH, H2O, Δ to rt
    then HCl workup
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1) H2SO4, MeOH, 
    0 to 5 °C
2) SOCl2, benzene, Δ
    then AlCl3, CH2Cl2, 
    0 °C to rt

3) BrPh3PMe, NaH, 
    DMSO, 10 °C
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1) H2, RhCl(PPh3)3, benzene
2) 2, rt to 96 °C

Name of 1)? 
Wilkinson hydrogenation
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Name of reagent? 
Bredereck’s reagent
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1) SiO2, CH2Cl2, H2O
2) NaBH4, MeOH, 0 °C
3) MsCl, pyridine, 
    0 °C to rt
4) DBU, benzene
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1) LDA, then PhSeCl, 
    THF, –78 °C

2) NaIO4, MeOH, H2O
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1) DIBAL-H, DME, benzene, –78 °C
2) VO(acac)2, tBuOOH, benzene, Δ
3) H2SO4, CrO3, acetone, 0 °C
4) KOH, THF, 0 °C to rt

O

Me
Me

H

CO2HH

O
O

Pentalenolactone

H I J

KL


