
Alkene	Problem	Bank	Part	A-1:		Suggested	Answers	
	
	
	

Problem	1	
	

	
	

	
	
	
Problem	5	
	

	

H
OH1) n-BuLi

2) CH2O
D

I

OH

1) LiAlD4 + AlCl3

2) iodine

Et2CuLi

D OH

OR: 1) n-BuLi
2) i-Bu2AlD

EtLi
1/2 CuI

D OH

CO2Me

1) n-BuLi

3) MeOH, H+

I

CO2Me1) Et2CuLi

2) iodine

CO2Men-Pr2CuI OHi-Bu2AlH 1) TsCl, pyr
2) LiAlH4

2) CO2

Li1/2 CuI

EtLi1/2 CuI



Problem	22	
	

	
	
	
	
Problem	29	
	

	
	
	
	
	
	
	
	
	

OH
I

OH OH

1) LiAlH4
    NaOMe

2) iodine

O

HOTs

1) 2) Li°
3) 1/2 CuI
4) PhBr
5) H3O+

OH

HO H
O

OMe OMe O HO
Na°/NH3

EtOH
H3O+

dilute

MgBr

1) (sia)2BH

2) CrO3•2pyr

HO H
O

2BH3•THF



Problem	41	
	

	
	
	
Problem	56	
	
	

	
	
	
	
	
	

(i-Bu)2AlCl
NaBD4

(i-Bu)2AlD

O
H

D

OH

D

OH

MeLi

O

I

O P
OMe

O
OMe

1) LiN(i-Pr)2

2) ClPO(OMe)2

2 LiN(i-Pr)2

OH

1) LiN(i-Pr)2

2) CH2O

CO2Me

I
OH

1) 1 n-BuLi

2) 3 i-Bu2AlH
3) iodine

1) CrO3

2) CH2N2

OR

Br
CO2Me

I1) Li°

2) 1/2 CuI
CO2Me

–78 °C

iodine

CO2Me

I



Problem	65	

	
	
Problem	66	

	

MeO

D

MeO

Na°/NH3

EtOH O

O

mild
 H3O+

H3O+

O

O

DO

O

HO OH

HOTs

2) EtCO2H
1) H3O+

2) Me3Al

D

Alternative

MeO

HO OH

HOTs
O

O

1) NaBD4/i2

Br

1) 2 t-BuLi

2)
H

O
OH Br

1) Zn/Cu
    CH2I2
2) PBr3. LiBr
    collidine

Br
ZnBr2

1) Br2

2) NaNH2
    HO-t-Bu

Br CuLi
2

A

1) Li°

2) 1/2 CuI

CuLi
2

A



Problem	67	
	

	
	
	
	
Problem	68	
	

	

Ph

CO2Me
Ph I

CO2Me

1) n-BuLi

2) CO2
3) MeOH
    H+

1) Ph2CuLi
    –75 °C

2) iodine 
    –78 °C

PhLi
1/2 CuI

Ph

CO2Me

n-Bu2CuLi

n-BuLi
1/2 CuI

Ph

OH

LiAlH4

Ph

1) MsCl, pyr

2) LiAlH4

HCBr3

50% NaOH
NR4N+ X–

2 Me2CuLi

MeLi1/2 CuI

PhPh

Br
Br

D
CO2Me

1) n-BuLi

2) CH2O
OH

D

I
OH

1) n-BuLi

2) i-Bu2AlD
3) iodine

D

H

O

1) Me2CuLi

2) CrO3•pyr

MeLi1/2 CuI

Ph3P
CO2Me

D
CO2Me



Problem	69	
	

	
	
	
Problem	71	
	

	
	
	
	
	
	

Br
O

BH
O

1) 2) Br2

3) NaOMe

1) Li°

2) CH2O

3) PBr3

Li

n-BuLi

Br

CO2Et

CO2Et

O HO
MgBr H+

OH
OH

EtO2C CO2Et

BF3•OEt2

LiAlH4

OH
OH



Problem	73	
	

	
	
	
	
Problem	85	
	
	

	
	
	
	
	
	
	

1) n-BuLi
OHO

2) 1) Ac2O
    Et3N
2) Me2CuLi

MeLi 1/2 CuI

CO2Me

1) n-BuLi

3)(COCl)2

4) MeOH

1) Et2CuLi

2) iodine

CO2Me

I

CO2Men-Pr2CuLi

n-PrLi1/2 CuI

EtLi1/2 CuI

LiAlH4 TsCl
pyridine

LiAlH4
OTs

2) CO2



Problem	88	
	

	
	
Problem	103	
	

	
	
	
	
	

D

OH

1) n-BuLi

2) n-BuBr

H
O

(i-Bu)2AlCl (i-Bu)2AlD
LiAlD4 MeLI

(i-Bu)2AlHDMeLi

D

OH

A

(i-Bu)2AlDMe Li
A

CHO

Br

CO2Me

I1) 2 Li°

2) 1/2 CuI

CO2Me iodine

–78 °C–78 °C

Me2CuLi

CO2Me

1) i-Bu2AlH

2) MnO2

CHO



Problem	116	
	
	

	
	
	
	
	
Problem	119	
	

	
	
	
	
	
	
	
	
	

N
N Br N

SnBu3

Pd(PPh3)4

1) n-BuCuMgBr2

2) MeI

1) EtMgBr

2) n-Bu3SnCl
n-BuMgBrCuBr

N

O OH OMeO OH
Na°/NH3

EtOH

1) CH2N2

2) Cp2TiMe2

Cp2TiCl2
2 MeLi

OMe



Problem	127	
	

	
	
	
	
	
	
Problem	129	
	

	
	
	
	
	
	
	
	
	

Me
n-Bu

OH
1) n-BuLi

2)
O

OAc
Ac2O

pyridine

Me2CuLi

MeLi1/2 CuI

Me
n-Bu

D
Br

1) Mg°

2) 1/2 CuI

3) MeMe

4) D2O

D



Problem	152	
	

	
	
	
Problem	167	
	

	
	
	
	
	
	
	
	

OH

O

Br

OH

OTBS
t-BuMe2SiCl
imidazole OTBSHO

1) 9-BBN

2) H2O2
    NaOH

OTBSH

OPCC
OTBS

OH
MgBr

OTBS

OH

CH2I2

Et2Zn

Br

OTBS

1) PBr3

2) ZnBr2

1) n-Bu4NF

O

Br

OH

2) 3-ClC6H4CO3H

D

H

CO2Et

CO2Et
1) n-BuLi

THF, –78 °C

D2O
CO2EtD

Me2CuLI

THF, –78 °C

H2O

MeLi
1/2 CuI

D

H

CO2Et



Problem	178	
	

	
	
	
	
	
Problem	179	
	

	
	
	
	
	
	
	
	

CO2Me

OH
OH

OH

1) n-BuLi

2) CH2O

H2

BaSO4

Pd/C

MnO2 Ph3P
CO2Me

CO2Me

I I

OH

OH

1) 2 i-Bu2AlH

2) 2 iodine

1) 4 t-BuLi

2) 2 CH3CHO

1) Ac2O, pyr

2) Me2CuLI

Ru

PCy3

PCy3

Cl
Cl

Ph

MeLi1/2 CuI



Problem	265	
	

	
	
	
	
Problem	396	
	

	
	
	
	
	

OMe OMe
BrBr

Br2

FeBr3

OMe SiMe3Me3Si
SiMe3

Pd(PPh2)Cl2, CuI

2 equiv

OMe

n-Bu4NF
OMe

SiEt3Et3Si
HSiEt3

CpRu(MeCN)3
+PF6

–

2 equiv

OMe

SiEt3Et3Si

2 equiv

Na°

NH3, EtOH HO

1) (sia)2BH
2) H2O2, NaOH

HO

D

D

NO2

SO2Cl

ND2ND2 O

D

D

(COCl)2

Me2SO
Et3N

BH3•THF 2

O

D

D



Problem	396	
	

	
	
Problem	405	
	

	

HO HO

BrBrCHBr3
BnEt3N+Cl–

pinacol
NaOH

EtMgBr
1 equiv

EtMgBr
2 equiv

HO H

O
(COCl)2

Me2SO
Et3N MeMgBr

OH O(COCl)2

Me2SO
Et3N Ph3P CH2

Ph3PCH3
+I–n-BuLi

Br
NBS

AgNO3

Br

B(O-i-Pr)2

HBBr2•SMe2 H2O i-PrOH

B(O-i-Pr)2KBH(O-i-Pr)3

Br

Br

A

Pd(PPh3)4
K2CO3

Bcat

HBcat

Br
I

Pd(PPh3)4
K2CO3 A



Problem	412	

	
Problem	413	

	

OMe

OCl

OMe

OEt2N

Et2NH

OMe

OEt2N

OMe
SiMe3Bu3Sn

OHHO

OEt2N

1) s-BuLi
2) CH2O

OH

OMe

OEt2N

OTHP
O

HOTs

OMe

OEt2N

1) s-BuLi
2) CH2O OTHP

OMe

OEt2N

OTHP
O

HOTs
THPOHO

1) s-BuLi
2) Me3SiCl

OMe

OEt2N

OTHPTHPO

SiMe3
1) s-BuLi
2) Me3SnCl
3) H3O+

OMe
SiMe3Bu3Sn

OHHO

OEt2N

n-BuO

OEt2N

OMe

OMe

OCl OEt2N

Et2NH
OMe

OEt2N

OMe
1) s-BuLi

2) Br
PinBBPin

[Ir(cod)(OMe)]2
dtbpy

OEt2N

OMe

OEt2N

OMeHOPinB
ozone

OEt2N

OMeO
1) NaH

I2)

1) s-BuLi

2) I

n-BuO

OEt2N

OMe



Problem	418	
	

	
	
	
Problem	419	
	

	
	
	
	
	
	
	
	
	

OHHO
NaH

1 equiv
MeI

1 equiv
OMeMeO

OMeHO
+ OMeHOseparate PCC

OMeH

O

MgBr Br
O

OMe

Ru
PhPCy3

NN MesMes

Cl

Cl

O

OMe

O

OMe
O O

OMe

HO

HO

HCO2H
H2O2

KOH
H2O

O

OMe

HO

HO

OMe OMe

Na°
NH3, EtOH

OMe
RhCl(PPh3)3 H

OMe

MeO
O

H
OMe

MeO
O

OMe
O

H2

Pd/C

H
OMe

MeO
O



Problem	420	
	

	
	
Problem	421	

	

H

O
MgBr

OH O
PCC Ph3P CH2

Ph3P CH3
I

n-BuLi

Cl2B OTBS

Cl2B OTBS
A

A

heat

BCl2

OTBS

H
N

OTBS

PhCH2N3

PhCH2Br

NaN3

OH OTBS
t-BuMe2SiCl

imidazole
BCl3

Me3SiH

H
N

OTBS

O O
D1) LiN(i-Pr)2

2) D2O
DMeMgBr

OH
1) NaH Br2)

D
O

D

H

O1) Ir(PCy3)3
+ Ph4B– 2) PCy3

D

H

O



Problem	422	

	
	
Problem	431	
	

	

Br

1) 9-BrBBN
2) HOAc

OH1) n-BuLi

H
O2)

PCC

O H

OH

Ph3P CH2

BBr2

heat

H2O2

NaOH

A

Ph3PCH3 Br

n-BuLi

Br

Br

Br Sn(n-Bu)3 BBr2NaNH2

t-BuOH
1) n-BuLi
2) n-Bu3SnCl

BBr3

H

OH

OH
H O

H

O
+

O

HN
H

NO

Ph
O

OEtPh3P
OEt

O

OHi-Bu2AlH
Ti(O-i-Pr)4
D-DET
t-BuOOH

O

O

OH

OH
O

O

(–)-D-DET

OH
H O

enantiomer shown



Problem	432	
	

	
	
Problem	435	
	

	
	
	
	
	
	
	
	
	
	

O

O

O

EtO
O

EtO
O

EtO

O O

OEt
EtO

O

O
EtO

1) NaH

2) Br

1) NaH

2) Br

Pd(OAc)2

THF, reflux

EtO
O

EtO
O

O

O

O
heat

O

O

O

EtO
O

EtO
O

O O NMe2

Me2NH
CH2O
HCl

O
MeI NaOEt Ph3P CH2

B
O

OB O
O

CoBr2(dppe)
Zn, ZnI2

Ph3PCH3 Br
n-BuLi

B
O

O



Problem	438	
	

	
	
	
Problem	439	

	

OHMeO

O

O O

OSiMe2-i-PrMeO

i-PrMe2SiCl
imidazole OSiMe2-i-PrMeO

Li°, NH3

t-BuOH

OSiMe2-i-Pr
O

O

HO OH

(COOH)2

MeLi Br

O

O O

HO

HO

OH OH

H

O
(COCl)2

Me2SO

Et3N
OH

MgBr

O
(COCl)2

Me2SO

Et3N

TMSO

OOTMS

heat

TMSO

OOTMS

CoBr2
Zn, ZnI2

Schmatz Phos

OTMS aq HCl NaBH3

A

A

O 1) LiN(i-Pr)2

2) Me3SiCl

TMSO

Ph

PPh2

O P
O

O

O

O

Ph Ph

PhPh

Schmalz Phos

HO

OH OH



Problem	440	

	
Problem	443	

	

O

n-Bu2CuLi

n-BuLi1/2 CuI

HO
MgBr

O
OTMS

CoBr2(dppe)
Zn, ZnI2

HO

OTMS

HO

O

aq HCl

O 1) LiN(i-Pr)2

2) Me3SiCl

TMSO

A

A

HO

O

OH

OO

OH
H

enantiomer shown

OTBS
H

OH OH

Me3Al
Cp2ZrCl2

H2O
n-BuLi CH2O AD-mix αt-BuMe2SiCl

pyridine

O

HOTs

n-Bu4NF

(DHQ)2PHAL
0.0016 mole

K2CO3 (0.4988 mole)
K3Fe(CN)6 (0.4988 mole)
K2OsO4•2H2O (0.0007 mole)

AD-mix-α

1.4 g contains:

N

MeO

N

OMe

NN
OO

N
H

H

H

N

H
H

H

OO

OH
H

enantiomer shown



Problem	444	
	

	
	
Problem	445	
	

	
	
	
	
	
	
	

OMe

O

OEt
1) LiN(i-Pr)2

2) MeI

1) LiN(i-Pr)2

2) MeI

O

OEt

O

H
1) LiAlH4

2) DMP

Br

BrPPh3

CBr4

OMe2 n-BuLi

OMe

OMeBr

Br

Cp*RuCl(cod)

AgOTf

H2

A

A

OMeBr
Mg° PBr3

O

OMe

OH

OH

MeMgBr OH

I

iodine
3 equiv

CuLi

1) Li°
2) 0.5 CuI

Br

2

OH



Problem	457	
	

	
	
	
	
	
	
	
	
	
	

O

OEt

EtO
O

OO

NMe2H

enantiomer shown

O

OEt

HO
LiN(SiMe3)2

THF, –78 °C

O
H PPh3

OEt

O

OEt

O

OH

OH
AD mix-β (MeO)2CHNMe2

(DHQD)2PHAL
0.0016 mole

K2CO3 (0.4988 mole)
K3Fe(CN)6 (0.4988 mole)
K2OsO4•2H2O (0.0007 mole)

AD-mix-β

1.4 g contains:

N

MeO

N

OMe
N N

OO
N

H

H

H

N

H
H

H

EtO
O

OO

NMe2H

enantiomer shown



Problem	446	

	
	
	
Problem	450	

	

O

OH

n-BuLi MeI 1) 2 Cp2ZrHCl

O

H

O

H

2) CO
A

BF3•OEt2

1) 2 Cp2ZrHCl
2) n-BuNC
3) H3O+

A

O

OH

O

O

O

OHO

OTBS

enantiomer shown

O

TBSOMgBr

2) t-BuMe2SiCl O

TBSO
OH

OHHO

Hoveyda-Grubbs II

Ru

NN

Cl

Cl

O

CH3

H3C

Hoveyda-Grubbs II
catalyst1)

Ti(O-i-Pr)4

t-BuOOH
D-DET

O

O

OH

OH
O

O

D-DET

O

OHO

OTBS

enantiomer shown



Problem	456	
	

	
	

CO2Et

OH O

OEt

1) EtMgBr
2) CO2

3) EtOH, HOTs

O

H

O
H

Grubbs II
A

O
H

A

OH O

OEt

Me3NO
i-Bu2AlH


