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OC 2 (FS 2013) Problem Set 1 Prof. Bode 

!1 

Oxidation (Key) 
 

1. Fill in the missing reagents or products (no mechanism).  
 

 
 
2. The Corey-Gilman-Ganem oxidation transforms benzylic aldehydes and α,β-unsaturated 
aldehydes to the corresponding methyl esters. Give the detailed mechanism for this reaction.  
 

 
 
 
3. Why is it important to add molecular sieves (MS) to the reaction mixture? What would be 
the major product without molecular sieves?  

 
MS serves the role to trap water to drive the equilibrium forward. 
 
 

Me O
1. SeO2

2. KMnO4 or
CrO3 + H+
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O
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H

CH3O
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H
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Reduction Key 
 

1. Give the reagents for the following transformations. 
 

 
 

2. Give the products of the reactions and provide explanation for the selectivity. 
 

 

N
MeO

MeO

O

O
Ph

N
MeO

MeO Ph

O

Me
HN

Me

Ph

OH

O
Me

Me
OHMe

Me

OEt

O

OPh
O

OH
OPh Me

OH

OH

O

H

O

OEtO2C

EtO2C
O

O

HO

HO

NO2

H
NH3C

O NH2

H
NH3C

O

H2N OEt

O

O
H2N OH

O

O OH

Me
Me

Me
Me

O

O

O

O
tBu OH

Me Me

O

MeO
O

MeO

tBu

NaBH4

BH3/LiAlH4

Zn or Fe/HCl
Pd/H2 (in this case, not general)

BH3, LiAlH4

LiBH4

LiAlH4, LiBH4
NaBH4 might work in this case

(coordinating O in 2 and 3 position to
Carbonyl)

LiAlH4/LiBH4

BH3
H2O2/NaOH

DIBAL/H in Toluene, no THF!
or 2-step: LiAlH4 + Swern

Bn-NH2
NaBH3CN

CH3

H3C
H3C

CH3 H3C
CH3

Lindlars, H2
Cis because hydrogens on
Pd surface are added
simultaneously to the same
face of alkyne

Na, Li, Mg ...
NH3, tBuOH
Trans because trans
vinyl radical is more
stable



 

4) Match all applicable oxidation reactions and reagents listed here to the following transformations: 

a.Swern   b. TPAP  c. PCC   d. Oxone 
e. Baeyer-Villager  f. DMDO  g. Jones h.Dess-Martin Periodinane 
i. TEMPO   j. Oppenauer  k. Mofatt  l. IBX 
m. SeO2, t-BuOOH  n. NaIO4  o. LDA; TMSCl: Pd(OAc)2 

p. OsO4 (cat.), NMO  q. KMnO4  r. LDA; PhSeCl: H2O2  
s. NaClO2   t.MnO2   u. BH3; H2O2, NaOH  v. O3 
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3. Provide the missing reagents or products

 
 
4. Give the reagents mechanism for the following transformation. What are the names of the 
reactions?  
 

 
 

5. What is the product of the reaction? Give a detail mechanism for the transformation. 
 

 

O
MeO

O
MeO

Li, NH3, tBuOH

OH
MeO

OH
MeO NaBH4, CeCl3

or DIBAL

NaBH4, MeOH H2, Wilkinson

O
MeO

H2, Pd/C can reduce C=C of enone  
PtO2 can hydrogenate C=O

O
H2N2, KOH, heat,
acid work up

Wolff-Kishner reduction

H2NNHTs,
nBuLi, H2O

Shapiro reaction

Shapiro reaction:

N
H
N

Ts
Li nBu

N
N

Ts

Li nBu

H
N N

H2O

Wolff-Kishner reduction:

N
NH
H

-OH N
NH

HOH
N

N
H -OH

H
HOH

MeO

OMe

O

N

OMe

K NH3

K+e- MeO

OMe

O

N

OMe
H OtBu

MeO

OMe

O

N

OMe

H
H

e-

MeO

OMe

O

N

OMe

H
H

I EtMeO

OMe

O

N

OMe
Et

Piperylene is added in this case
to consume the excess metal.

Mechanism:

MeO

OMe

O

N

OMe

H
H

	

a, b, c, h, k

a, b, h, j

i, g

f, g, q, s

e

m

a,b, h, t

n, p,v

f

u



a. Match all applicable reduction reactions and reagents listed here to the following 

transformations: 

 

a. Birch Reduction b. Red-Al  c. Raney Nickel d. Super Hydride 

e. DIBAl   f.  Cathecol Borane g. L-selectride  h.Barton Deoxygenation 

i. LiAlH4   j. NaBH4  K. Na, NH3  l. BH3·THF   

m. Pd-C, H2  n. LiBH4 

  

	

	 	

e

p

d, i, l,

e

b, e, i, n

c, g, k, m

i, m,

k

a

d, i
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Redox Neutral 
 

1 Provide the missing reagent(s) or product. What are the names of these reactions? 
 

 
 
 
 
2 The following reaction is a cyanide-catalyzed (nucleophile catalysis) variant of a redox neutral 

reaction that we encountered in the lecture. What is the name of the parent redox neutral 
reaction? Provide a detailed mechanism for the transformation below.  
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Redox Neutral 
 

1 Provide the missing reagent(s) or product. What are the names of these reactions? 
 

 
 
 
 
2 The following reaction is a cyanide-catalyzed (nucleophile catalysis) variant of a redox neutral 

reaction that we encountered in the lecture. What is the name of the parent redox neutral 
reaction? Provide a detailed mechanism for the transformation below.  
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3 For the following NHC (N-heterocyclic carbene) catalyzed internal redox reaction, provide a 

detailed mechanism for the transformation.  
 

N N

N

Ph

Cl Et3N
H

N N

N

Ph

O

H
Br

O
Br

N N

N

Ph

OHBr

N N

N

Ph
Breslow intermediate

OH

N N

N

Ph
Br

Tautomerize

O

N N

N

Ph
Br

BnOH

OH

N N

N

Ph
Br

BnO
N N

N

Ph

O

OBn
activated carboxylate

Mechanism:
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4 In the synthesis below, provide the name and the mechanism for the reaction in Part A. For Part 
B, provide the missing reagents. Make your that your sequence is appropriate.  

 

OTroc

OTroc
OTroc

PhO2S NO2

1) base; DCM 2) DMDO;
acetone, 0 °C

R

PhO2S

H

O

OO
OMe

Me

R

PhO2S N
O

OO
or

R
PhO2S

N
O

O
O

H

- NO2

R

PhO2S O
OTroc

OTroc
OTroc

HO O

BH3-SMe2OTroc

OTroc
OTroc

HO

DMDO

or mCPBA

OTroc

OTroc
OTroc

HO

O
H2O

 
 
 
5 The synthesis of Quercus lactone B was accomplished using a redox neutral reaction from 

precursor 1 via intermediate 2.  
 

  
 

• Provide a detailed mechanism for the transformation of 1 to 2. 

 
• Give the missing reagent(s) for the synthesis of Quercus lactone B from 2.  

 
mCPBA 

 
 

• In both steps, a migration takes place. Explain, for both steps, which group migrates 
preferentially. 
 

The group that stabilizes a positive charge better migrates first in pinacol 
rearrangement. Largest group usually migrates in Baeyer-Villiger oxidation 
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4 In the synthesis below, provide the name and the mechanism for the reaction in Part A. For Part 
B, provide the missing reagents. Make your that your sequence is appropriate.  
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5 The synthesis of Quercus lactone B was accomplished using a redox neutral reaction from 

precursor 1 via intermediate 2.  
 

  
 

• Provide a detailed mechanism for the transformation of 1 to 2. 

 
• Give the missing reagent(s) for the synthesis of Quercus lactone B from 2.  

 
mCPBA 

 
 

• In both steps, a migration takes place. Explain, for both steps, which group migrates 
preferentially. 
 

The group that stabilizes a positive charge better migrates first in pinacol 
rearrangement. Largest group usually migrates in Baeyer-Villiger oxidation 

 
 
 
 
 
 
 
 

 
 


