
 

Series 1

Give a mechanism for the reaction and explain the stereoselectivity observed. Why is the
diastereoselectivity changing with the stereochemistry of the center on the dihydrofuran ring?
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Exercise 2

Give a mechanism for the reaction and explain the selectivity observed.
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Exercise 3 (Exam question 2008)

Give a mechanism for the reaction. The starting material is a mixture of double bond isomers, but the
product is only one isomer: how is it possible?
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1) Mechanism

1

2
3

45
6

PhO2C

Me

O
O

R2 R1

1

2
3

4
5

6Claisen

PhO2C

O

O

R2
R1

Me
PhO2C

O

Me

O

R1

R2

PhO2C Me

O
O

R2

R1

PhO2C

O

Me

O

R1

R2
H

PhO2C Me

O
O

R2

R1
H

O

O
PhO2C

R2

Me

H

O

O
PhO2C

R2

Me

H

R1 R1

or

= =

Double bonds to far away!

The reaction is a Claisen [3,3] sigmatropic rearrangement. It can be identified by the array of 6 atoms with two
terminal double bonds. Numbering starting material and product starting from an easily recognizable group also
helps to find the mechanism.

2) Stereoselectivity
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For the Claisen reaction, a chair or a boat transition state are possible. For acyclic systems, the chair is usually
preferred, but here, a second 6-membered ring is present. The best way to start is to draw the first 6-membered
ring as a chair. The most stable conformation with the groups in equatorial position does not allow the reaction, as
the double bonds are two far away for the cyclic transition state. The reaction proceeds from the less stable
conformer, via either a chair or a boat transition state, which lead to the observed products.

When R1 = H, R2 = Me, steric interaction are present in both transition states, and a mixture is obtained. When R1

= Me, R2 = H, the boat transition state is much less sterically hindered, and only one product is obtained.

Reference: J. Chem. Soc. Perkin Trans. 1 1977, 1211.
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Exercise 2

Give a mechanism for the reaction and explain the selectivity observed.
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Criegee Intermediate

Baeyer-Villiger

In the first step, hydrogen peroxide reacts with the trifluoroacetic anhydride to form the peracid. The peracid then
reacts with the ketone to form an acetal intermediate (Criegee intermediate). A 1,2 shift of the more substituted
alkyl subsituent (better cation stabilization) to the electron-defficient oxygen then occurs under release of trifluoro
acetic acid (Baeyer-Villiger rearrangement). In the last step, a carbocationic intermediate is formed, which reacts
intramolecularly with the alcohol (SN1 reaction). Only the attack from the same side as the alcohol is possible.
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Exercise 3 (Exam question 2008)

Give a mechanism for the reaction. The starting material is a mixture of double bond isomers, but the
product is only one isomer: how is it possible?

OMe
TBSO OTBS

CO2Me

O

O
H

P
O

PhO
OPh

N3

OMe
TBSO OTBS

CO2Me

O

O
P
O

PhO
PhO

N3

- H+

OMe
TBSO OTBS

CO2Me

O

N
N

N

OMe
TBSO OTBS

N

CO2Me

•
O

BnOH

OMe
TBSO OTBS

H
N

CO2Me

BnO

O

mixed anhydride Curtius

Isocyanate

Reference: J. Org. Chem. 1995, 60, 5114.
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