
Massachusetts Institute of Technology
Organic Chemistry 5.511

Problem Set 10 Solutions
Stereocontrolled Synthesis of Acyclic Molecules

Review Problems for the Second Exam

Dec. 7, 2007

HO
CO2Me

1) t-BuPh2SiCl,
    Im, DMF

t-BuPh2SiO

1) NaCN, DMSO
2) DIBAL; H3O+

t-BuPh2SiO CO2H

t-BuCOCl, Et3N;

O

Li
NO Bn

t-BuPh2SiO
O

N

(1)

n-Bu2BOTf, Et3N;
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O
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OSiPh2t-Bu

BnO
OH

HF, MeCN;

sat'd NaHCO3
aq K2CO3

O
BnO

OH

O

O
BnO

t-BuMe2SiO

O

t-BuMe2SiOTf
collidine

2) LiBH4
3) TsCl, pyridine

OTs
3) KMnO4, NaH2PO4
    t-BuOH

O

O

Bn

(2)

Bu2BOTf, Et3N;

OHC
NO

O

Bn

NO

O

Bn

O OH

EtS

O OSiMe2t-Bu

1) t-BuMe2SiCl,
    Im, DMF

2) EtSH, n-BuLi

Et3SiH, Pd/C
acetone OHC

OSiMe2t-Bu

CO2Et

PPh3
OSiMe2t-Bu

EtO2C

1) DIBAL

2) MnO2

OSiMe2t-Bu
OHC

O

O

H
NO Bn

NEt3, THF

O
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(3)

NO

O O

Bn

1) Bu2BOTf, Et3N;

BnO CHO
N
Me

O

2) Me3Al 
    Me(MeO)NH

MeO OBn
OH 2 equiv

Li
O

OBn
OH

Et2BOMe;
NaBH4

OH
OBn

OH t-Bu2SiOTf2
2,6-lutidine O

OBn
O

Si

N
CO2t-Bu

(4)

POCl3
DMF N

CO2t-Bu

CHO

ON

OO
Br

Bu2BOTf, Et3N
N

t-BuO2C OH O

N
Br

NaN3
N

t-BuO2C OH O

NR2
N3

1) NaOMe
2) H2, Pd/C

N
t-BuO2C OH O

OMe
NH2

O

O

i-Pr

i-Pr

BnO CHO

Li
OBn

OSiMe2t-BuOH

OMe
NMe2

OMe

heat OBn
OSiMe2t-BuO

Me2N

1) LiAlH(OEt3)
2) Li

OBn
OSiMe2t-Bu

HO2C OO
OBn

1) TBAF
2) DIAD, Ph3P

(5)

3) MeC(OEt)3
    propionic acid, heat
4) KOH, MeOH, H2O

Cl

O

O NH

Bn
Et3N

O N

O

Bn

O
Bu2BOTf, Et3N;

O N

O

Bn

O OH
OBn

1) Me3Al
    Me(OMe)NH

2) t-BuMe2SiCl
    Im, DMF

O

MeO
N
Me

O OTBS
OBn

1) DIBAL

2)
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N
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NH2
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O 1) 2 equiv LDA
    LiCl; MeI MeO

N
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O

H
H
N
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O O
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 Bu2BOTf, DIEA

O

Ot-Bu

H
N

OH

O
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(7)

B(Ipc)2 (+)
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TBSO
CHO

1)

TBSO

TBSO OH

N O

OO

Bn

N O

O

Bn

Bu2BOTf, Et3N

 
1) i-Pr3SiOTf
    2,6-lutidine

TBSO

TBSO OSi(i-Pr)3
CHO

(CF3CH2O)2P CO2Me
O

t-BuMe2SiO

t-BuMe2SiO OSi(i-Pr)3

CO2Me

O

HO
CN

1) t-BuMe2SiCl
Im, DMF

TBSO
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2) DIBAL
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2)  t-BuMe2SiCl
    2,6 lutidine

O3; Ph3P

Me(MeO)NH
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N
Me

O
OMe

18-crown-6
2) DIBAL KHMDS
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MeO2C
OH

1) t-BuPh2SiCl,
    2,6-lutidine
2) DIBAL OHC

OSiPh2t-Bu OSiPh2t-Bu
OHC

OSiEt3

B(Ipc)2(+)1)

2) Et3SiCl, Et3N
3) O3; Me2S
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OHC
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Bn

Bu2BOTf, DIEA
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2,6-lutidine OTs

Br

Br

(9)

n-BuLi;

Et3SiOTf
OTs

Et3Si

1) KCN, DMSO
2) DIBAL-H CHO

Et3Si

Et3Si
N O

OH O O

Bn

1) HN(OMe)Me
    Me2AlCl

2) TBSOTf
    2,6-lutidine

Et3Si
N
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TBSO O
N
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TBSO OTf

KHMDS
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O

OH

1) t-BuMe2SiCl
    Im, DMF
2) n-BuLi; DMF O

OSiMe2t-Bu
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N O

O O

Bn
n-Bu2BOTf, Et3N
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N
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O
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2)

O
cat. TsOH
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1) O3; Me2S
2) NaBH4
3) CBr4, PPh3
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N

O
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LDA; EtI
N

O
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1) LiH2NBH3
2) PBr3
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N
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N
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LDA;
N
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1) O3; Me2S
2) (EtO)2POCH2CO2Et
    KOt-Bu

3) LiOOH

"A"

"A"
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OHi-Pr3SiO

OH

(13)

BnO CHO BnO
Oi-Pr3SiO

H

B(-)-(Ipc)2
1)

2) i-Pr3SiOTf 
    Im, DMF
3) O3; Me2S

"B"

BnO
OHi-Pr3SiO
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O

O

N

S
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TiCl4, "B"
1) LiOEt
2) LiAlH4
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N
O

O
O

Bu2BOTf, Et3N
PMBO

OH O
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1)

2) AlMe3, Me(MeO)NH

OMe
1) t-BuMe2SiCl, Im
2) H2, Pd/C
3) SO3-pyr, Et3N, DMSO
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t-BuMe2SiO O

N
OMe
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Me3SiS

ZnCl2
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N
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OH

HO
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    Ti(Oi-Pr)4
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S
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N
O

O O
1) Bu2BOTf, Et3N;
    MeCHO

2) t-BuMe2SiOTf
    2,6-lutidine
3) LiOBn

-
OBn

TBSO O
1) DIBAL
2) (COCl)2, DMSO
    Et3N

3)
Ph3P

CO2Et

TBSO
CO2Et

1) DIBAL
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I
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N
O

O O
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1)
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OH

1) (COCl)2, Et3N
    DMSO
2) KOt-Bu
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O
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O

O
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pyridine

NaHMDS

TBAF

THF

HO
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O O

OH

t-BuPh2SiO
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OH
1) KH; BnBr t-BuPh2SiO
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OH
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PCC O
t-BuPh2SiO

O
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O
O

O

LDA;

t-BuPh2SiO O

2) BF3-Et2O

HO

1) (-)-DET, TBHP
    Ti(Oi-Pr)4

2)  TBDPSCl, Et3N
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CHO 1) n-Bu2BOTf
    Et3N

2) LiBH4

O
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O
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1) TsCl, pyridine
2) PhSH, KOt-Bu
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OH OH
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MeO2C
OH

1) NaH;
    PMB-Br
2) DIBAL OHC

OPMB

O
N

O
O

Bn

Bu2BOTf, Et3N
OPMB

OHO

R2N

1) AlMe3, Me(MeO)NH
2)

Li
OPMB

OHO
Me4NBH(OAc)3

CO2Et

CO2Et
t-BuMe2SiO
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(20)

t-BuPh2SiO CHO

B(Ipc)2(-)

t-BuPh2SiO

BnO
CHO1)

2) NaH; BnBr
3) O3; Me2S

OSiMe3

OEt

t-BuPh2SiO

BnO

HO
CO2Et

TiCl4

1) TBDMSOTf
    2,6-lutidine
2) TBAF-AcOH
3) (COCl)2, 
    DMSO, Et3N

CHO

BnO

t-BuMe2SiO
CO2Et

Ph3P CO2Et
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   acetone, DMF
2) O3; Ph3P
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O
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OSit-BuMe2

O

HO
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OBn

OSit-BuMe2

PCC

HO

OO
BnO

1) (COCl)2
    DMSO, Et3N
2) HCl, THF
3) t-BuMe2SiCl
    E3N, DMAP

1) LiAlH4
2)  t-BuMe2SiCl
    Et3N, DMAP
3) NaH; BnBr
4) TBAF

O

H

N
O
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N
O
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OO
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N
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O
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O

S
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O

S
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1) t-BuMe2SiCl
    2,6 lutidine

2) NaBH4, MeOH

OTBS

OH

OTBS
CHO

O

O

Bn

LIBH4
MeOH

DMP
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MeO2C
OH

1) NaH; PMB-Br
2) DIBAL

OHC
OPMB OPMB

OHC
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N
O

OO
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Bu2BOTf
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"D"
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OH O

N

1) t-BuMe2SiCl
    Im
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3) Ac2O, DMAP
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O

Cl
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O

O
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Et3N O

O
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OPMB

TBSO
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OH
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O
NH

O
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O

O

N
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Et2O;
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Br
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O OH

Br

1) TBSOTf
    DMAP, Et3N
    CH2Cl2

2) DIBAL
    CH2Cl2

OH

OSit-BuMe2

Br

Ph3P, I2
imidazole

CH2Cl2

I

OSit-BuMe2

Br
"E"

Ph
N
MeOH

Me O 1) LDA, LiCl, THF;
    "E"

2) LDA/BH3-NH3

     THF

OSit-BuMe2

Br
OH

1) TPAP, NMO
    CH2Cl2

2) Me(O)P(OEt)2
    n-BuLi
3) PDC, DMF

t-BuMe2SiO

Br

O
PO(OEt)2

commercially
available

(25)



OH OMe
O

1) (+)-DET
    TBHP

2) MeOTf
    Et3N

commercially
available

S S
BuLi

THF
OMe

S

S

OH
1) NaH, DMF;
    PMBCl

2) MeI (excess)
    K2CO3
    aq MeCN

OHC OMe
OPMB

(+)-Ipc2B

THF;

NaBO3, H2O
OMe

OPMBOH

1) TBSOTf
    2,6-lutidene
   CH2Cl2

2) cat. OsO4
    NMO
3) NaIO4

OMe
OPMB

OHC
t-BuMe2SiO

1) HNMe(OMe)-HCl
    Me3Al
2) TMSOTf
    2,6-lutidene

3) DIBAL
    CH2Cl2

OMe
PMBO

OSit-BuMe2

OHC
Me3SiO

OMe
PMBO

OSit-BuMe2OHO

R2*NO N

O O

Bn
Bu2BOTf

Et3N
CH2Cl2;

"F"

"F"

1) HS(CH2)3SH
    BF3-Et2O

2) TBSOTf
    2,6-lutidene
    CH2Cl2

OMe
PMBO

OSit-BuMe2OSiMe3

S

S

(26)

(27)  See problem set 9 solutions.


