
Alkene	Problem	Bank	–	Grande	Part	A-1:		Suggested	Answers	
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OH

O OH1) CH2N2, 
    Pd(OAc)2

2) NaBH4

Br
PBr3

LiBr
ZnBr2

Br

Cl

Cl

A

1) Mg°
2) CuI

1) Li°
2) CuI

3)

CO2Me
OH

CO2Me

B

1) n-BuLi

2) CO2
3) MeOH, H+

Me3Si Me3Si
1) n-BuLi

2) MeI
Me3Si

OH

1) n-BuLi

2) CH2O

Me3Si
Cl

PCl3 1) Ag +

2) CN —

i-Bu2AlH

ClA
3) CO2Me

B



Problem	11	G	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

O

O

H

H

MeO2C CO2Me+
CO2Me

CO2Me

heat

OAc

OAc1) LiAlH4

2) Ac2O

heat

O

O
heat

O

O

H

H



Problem	16	G	
	

	
	
	
	
	
	

CHO

CHO

HO
O

HOTs
THPO THPO

OH
1) n-BuLi

2) CH2O

I
OHTHPO

1) n-BuLi

2) i-Bu2AlH
3) iodine

OHTHPO
Me2CuLi

OTBSBr

1) t-BuMe2SiCl
    imidazole

2) H3O+

3) PBr3

OTBS
Li•EDA

1) MeCuMgBr2

2)
OTBS

1) n-Bu4NF

2) MnO2

HO OH TBSO OTBS
t-BuMe2SiCl

imidazole HO OTBS+

HO OTBS
separate

H OTBS

O
DMP MgBr

OTBS

OH

OTBS

OMnO2

OTBS

MeLi 1/2 CuI

Ph3P CH2

Br
1) n-Bu4NF

2) PBr3 A

Ph3PCH3 I
n-BuLi

Br
A



Problem	18	G	
	

	
	

Br SPh1) PhSH, 
    DBU
2) EtMgBr
3) Me3SiCl

Me3Si
95%

SPh
Me3Si

1) LiAlH4

OTBS
2)

SPh
Me3Si

OH

HOAc

H2O/THF

90%

75%

SPh
Me3Si

Ph

59%

1) CrO3•pyr

P OEt
O

OEt
Ph2)

Ph Br

Me3Si

PhE:Z = 1:1
95%

Ph

1) separation 
   of E isomer
2) AgNO3
3) KCN

98%
from pure 
E isomer

C

1) P(OEt)3

2) LiN(i-Pr)2

I OTBS
A

SPh

OMe
O

Ph 70%  (based on C)

OMe
O

Ph E:Z = 1:1
70%

1) 3-ClC6H4CO3H

2) 50 °C

B

SPh

OMe
O

D

(5 equiv)

Cu(OAc)2
pyridine/MeOH

H

H H
H

CO2Me
H

H

OMe
O

Ph

separation of
    E isomer

"special"
Lindlar
catalyst

H2

30%

(see footnote 2)

H

H H
H

CO2Me
H

H

see:  JACS 1982, 104, 5560
endiandric acid A

1) 3-ClC6H4CO3H

2) 50 °C



Problem	18	G		continued	
	

	
	
Problem	30	G	
	

	

Cl OH I OTBS
1) t-BuMe2SiCl
    imdiazole

2) NaI/acetone A  80%

SPh
Me3Si

OH

SPh

OMe
OD

68%

1) CrO3•H2SO4
2) CH2N2

3) KF, DMF
    18-crown-6

B

1) MeCuMgBr2

2) Li R

3) O

4) PBr3

Br

MeMgBrCuBr

R
n-BuLi

Br

1) Mg°
2) CuBr

3) Et

Li R4)
5) O

6) PBr3

OTHPA

1) H3O+

2) LiAlH4
    NaOMe
3) iodine

CO2Me
I

OH

1) Me2CuLi
2) CrO3

3) MeOH, H+

MeLi1/2 CuI

OH OTHP
Li

A

O

HOTs

n-BuLi

OTHP
Li

CO2Me



Problem	31	G	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

THPO

Br
NBS

Br

1) Mg°

2)
3) PBr3

O
H

O

BF3•OEt3

H
Br

O

THPO
Br

1) NaBH4 O

HOTs

1) PPh3
2) n-BuLi

3)
H

O

Br1) H3O+

2) PBr3

Br



Problem	40	G	
	

	
	
	
	
	
	
	
	
	

TBSO

HO THPO OHO
HOTs

1) n-BuLi

2) CH2O

1) n-BuLi

2) i-Bu2AlH
3) iodine

I
OHTHPO OHTHPO

Me2CuLi t-BuMe2SiCl
imidazole

OTBSTHPO OTBSBr
1) H3O+

2) PBr3

Li H•EDA

OTBS
1) MeCu•MgBr2•Me2S

2)
Br

H

O
1) KF

2) MnO2

MeLi1/2 CuI

CuBr•SMe2 MeMgBr

A

H

O

HO O
HOTs

THPO THPO1) (CH2=CH)2Cu•MgBr2

2) H2O

(CH2=CH)2MgBrCuBr

Br1) H3O+

2) PBr3
A



Problem	43	G	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

O

OH

O

+

O
BF3•OEt2

OH
MgBr

OTHP

O
HOTs

1) (sia)2BH

2) H2O2
    NaOH

OTHP
PCC H

O

OLi
OLi

OTHP

OH

OH

O
3-ClC6H4CO3H

OTHP

OH

OH

OO

OTHP

O O O
TsCl, pyr 1) heat

2) H3O+

O

OH

bisabolol oxide

1/2 BH3•THF



Problem	54	G	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

DH

DH

D

D

Br

D DBr2

D
D

D
D

Pd(PPh3)4

O

O

O

heat
O

D

D

O

O

D

D

H

H

D

D

D

D

H

H

H

O

H

O

1) LiAlH4

2) CrO3•pyr

Ph3P CH22

MeI
1) PPh3

2) LiN(i-Pr)2

DH

DH

D

D

HH HBu3Sn
1) EtMgBr

2) Bu3SnCl Bu3Sn

D D1) TaCl5/Zn

2) NaOD
    D2O A

Bu3Sn

D D

A



Problem	77	G	
	

	
	
	
	
	
	
	
	
	
	

OH
CO2Et

1) PCC

2) Ph3P
CO2Et

1) i-Bu2AlH
2) PCC

H

O

Ph3P CH2

MeI
1) PPh3

2) n-BuLi

1) n-BuLi

OH

H

O

H

OA PCC

O

OH O

HOTs

OTHP OTHPI

OTHP

1) i-Bu2AlH

2) iodine

SnBu3

Pd(PPh3)4
LiCl

2) PCC

1) H3O+

A

O

Tetrahedron Lett. 1993, 34, 8003



Problem	83	G	
	

	

O

OH
CO2H

J. Am. Chem. Soc. 1989, 111, 5003.

O

OH
CO2H

Cl OH Cl OTBSt-BuMe2SiCl

imidazole

1) Mg° 2) H
O

OH

OTBS

OH

CrO3•pyr

OTBS

OTHP

O

HOTs

1) i-Bu2AlH

3) CO2

2) MeLi

OTBS

OTHP
HO

O
OTBS

OTHP
MeO

O
1) CH2N2

2) Pd°
    CH2N2

1) LiAlH4

2) DMP

OTBS

OTHP
H

O

OH

OTHP

OTBS

A

1) n-Bu4NF

2) CrO3

3) H3O+

OH

n-C5H11 n-C5H11

I

PBr3
Br

1) PPh3

2) PhLi

H
O

3)

1) i-Bu2AlH

2) iodine n-C5H11

Li

A

2 t-BuLi

n-C5H11

Li



Problem	189	G	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

O
OTBS

OH O
Br

NaH Li°, NH3

t-BuOH

O

O
OTBS

O
CNCN

heat

1) LiN(i-Pr)2
2) O2

3) Na2SO3

O
O t-BuMe2SiCl

imidazole



Problem	194	G	

	
	

HO Br

ON

tamoxifen

TBSO Br
t-BuMe2SiCl
imidazole

I

CO2Et

TBSO

1) 2 t-BuLi

2) 0.5 CuI

CO2EtPh3)

4) iodine

ZnBr

PEPPSI
CO2Et

TBSO

1) i-Bu2AlH
2) DMP

TBSO

H

O

TBSO
Ph3P CH2

TBSO

OH

(sia)2BH H2O2

NaOH

2BH3•THF

TBSO1) PBr3
2) Mg°
3) H3O+

n-Bu4NF EtO
O

Br

O
O

EtO

pyridine

O
O

Me2N1) LiOH

2) DCC, Me2NH

LiAlH4

PhBr
1) 2 t-BuLi
2) ZnBr2

Ph3PHCH4
n-BuLi

I

N N

Pd ClCl

i-Pri-Pr

i-Pr i-Pr

N

Cl
PEPPSI

ON

tamoxifen

O
I

O

O
O

O
O

O

O

DMP

C N C

DCC



Problem	196	G	

	
	
	
	

OMeOH

SiMe3

1) n-BuLI

2)
SiMe3

Br

SiMe3

2) n-BuLI

3)
SiMe3

Br

1) n-Bu4NF

OH2) n-BuLI

3) CH2O

1) n-Bu4NF
1) Red-Al
2) DMP

H

OMe

OMe
BrMgO

A

OH OMe Ni(OAc)2
NaBH4, EtOH

H2N NH2

O

HO TBSO1) LiAlH4

2) t-BuMe2SiCl
    imidazole

1) 9-BBN

OMeBr

Pd(PPh3)4 K2CO3

2)

TBSO

OMe

HO

1) Na°, NH3
    t-BuOH
2) n-Bu4NF

OMe

BrMg
1) PBr3

2) Mg°
A

OMeOH



	
	
Problem	198	G	

	
	
	
	
	
	

O

OO

O
O

OMe

OMe

enantiomer shown

O

OO
Me3SiCl
imidazole

Pd(OAc)2

benzophenone

OTMS

OO

O

OO

Br

bromine

Et3N

OO

Br
OH

(S)-CBS
BH3•THF

OO

Br
O

NaH Br
OO

O

1) n-BuLi

2) H2O

O

H3O+

O
OMe

OMe

OMe

OMe

A

Grubbs II

OMe

OMeH

O

Ph3P CH2

Ph3PCH3Br n-BuLi A

N B
O

CH3

H Ph
Ph

(S)-(+)-2-methyl-
CBS-oxazaborolidine Grubbs II

Ru
PhPCy3

NN

Cl

Cl

O
O

OMe

OMe

enantiomer shown



Problem	199	G	

	
	
Problem	200	G	

	

O

OO

H OH

H H

OTBS

i-Pr2NMgBr
0.9 equiiv

t-BuMe2SiCl
O

O

O

O

O

O LiAlH4

OH
OH

O

ONaH
2 equiv

Br

2 equiv

Grubbs II n-Bu4NF

Grubbs II

Ru
PhPCy3

NN

Cl

Cl

OO

H OH

H H

OTBS

OTBS OTBS

HO HO

SIMe31) 2 n-BuLi
2) 2 Me3SiCl

3) H3O+

SIMe3
1) PBr3

2) MgBr

I

Me3Si

i-Bu2AlH
Ni(dppp)Cl2

iodine

Me3Si
1) n-BuLi
2) ZnCl2
3) Br

OTHP
A

Co(dppe)Br2
Zn,  ZnBr2

(i-Pr-O)2B
B(O-i-Pr)2



Problem	200	G	continued	

	
	

Me3Si

OTHP

Me3Si

H
O

H3O+ DMP

Me3Si
EtO P

O
H

N2
EtO

KO-t-Bu

Me3Si
Br

1) n-BuLi

2) NBS

Me3Si

B(O-i-Pr)2

Br

(i-Pr-O)2B
B(O-i-Pr)2

Me3Si

B(O-i-Pr)2

Br

B(O-i-Pr)2

1) HBBr2
2) H2O
3) i-PrOH

n-BuZnBr

1) n-Bu4NF
2) n-BuLi

3) NBS

1) HBBr2
2) H2O
3) i-PrOH

(i-PrO)2B

Br
B(O-i-Pr)2

PdCl2(dppf)2

n-BuLi

B

OH

O
I

O

O
O

O
O

O

O

DMP

N

O

O

Br

NBS

OTHPO

HOTs

n-BuLi
ZnBr2 n-BuZnBr

A

B


