
Massachusetts Institute of Technology
Organic Chemistry 5.511

September, 2007
Prof. Rick L. Danheiser

Problem Set 2

Functional Group Transformations

Indicate suitable conditions for effecting each of the following transformations.  More than one step may be necessary 
to achieve some of these functional group conversions.  For each reaction step indicate the necessary reagents, 
suitable solvent(s), and if important, number of equivalents of reagents and reaction temperature. These problems are 
adapted from actual literature reports although the methods used previously may no longer be the most efficient means 
of effecting the transformations.  Note: assume all compounds are racemic unless otherwise indicated.
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1) PCC, CH2Cl2
2) TsNHNH2, EtOH
3) NaBH3CN
HCl, DMF-sulfolane
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O3
MeOH - CH2Cl2
-78 oC;
Me2S

1) Hg(OAc)2
H2O - THF
2) NaBH4
NaOH
H2O - THF

1) ClCO2Et, Et3N
CH2Cl2
2) NaBH4, MeOH

1) SOCl2, CCl4
2) LiCl, DMF, Δ
3) CH3Li, Et2O
4) PCC, CH2Cl2
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1) I2, AgOAc
AcOH
2) LiAlH4
Et2O

1) tBuOOH/
VO(acac)2
PhH, rt
2) KOtBu,
ClCH2OMe
THF - DMF
-20 oC

1) MeOCH2Cl, iPr2EtN
2) Li, liq. NH3
3) PCC, CH2Cl2
4) HCl, H2O - EtOH, rt

1) BH3
.THF

NaOH - H2O2

2) PDC, H2O-DMF
3) Δ

1) DIBAL, PhMe, -78 oC
2) HC(OMe)3, MeOH, HCl
3) iPrCyNMgBr
4) PDC, CH2Cl2

1) nBu3SnH, AIBN
toluene, Δ
2) PCC, CH2Cl2

3) HOCH2CH2OH, TsOH, PhH
4) LiAlH4, THF
5) HCl, H2O
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1) MsCl, Et3N, CH2Cl2
2) LiEt3BH, THF

3) OsO4 - NaIO4
H2O - THF

1) Me3O+ BF4
-

CH2Cl2, rt

2) 0.1 N H2SO4
THF

1) Ac2O, pyr
2) H2, Pd/C, iPrOH

3) (COCl)2, CH2Cl2
4) H2: Rosenmund Reduction

1) NaBH4, EtOH
2) NaH, MeI

3) CH2N2, Et2O
4) LiICA
MoO5

.pyr.HMPT

1) Et3O+ BF4
-

CH2Cl2
2) NaBH4
EtOH
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1) NaOH
2) ClCO2CHPh
3) HCl, H2O - acetone
4) Et3P=CHCO2Et
5) Jones

1) 10% H2SO4
acetone
2) Jones

1) LiAlH4

2) MnO2

1) LiAlH4, THF
2) HCl, MeOH
3) NaIO4
4) Jones

1) ClCO2Et, Et3N, CH2Cl2
2) NaBH4

3) KOH, EtOH
4) O3, MeOH, CH2Cl2
5) Δ
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1) nBuLi, ClPO(NMe2)2
THF -TMEDA
2) Sia2BH; H2O2, NaOH
3) Li, EtNH2, Et2O / tBuOH

1) LiAlH4, THF
2) MsCl, pyr

3) LiAlH4, THF
4) KMnO4, H2O/PhH

1) mCPBA
NaHCO3, PhH
2) DIBAL

1) DHP, TsOH,
CH2Cl2
2) HgCl2, CaCO3,
aq. CH3CN

3) Collins
4) Ag2O
5) nBuNF, THF

OSitBuMe2

1) OsO4, KIO4
H2O - THF
2) CF3CO3H, NaH2PO4,
CH2Cl2
3) NaOEt, EtOH
4) tBuMe2SiCl, imidazole,
THF

1) LiAl(OMe)3H, THF
2) O3
3) Jones


