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The epoxidation of cinnatnylideneacetophenones have been already performed with 
hydrogen peroxide as oxidant in Julia's method [1] and with dimethyldioxirane [2], 
however no studies were performed using salen Mn(lll) complexes as catalysts. On these 
basis, we developed a study on the epoxidation of cinnamylideneacetophenones 1, 
catalyzed by coinmercially available Jacobsen's catalyst [salen Mn(IIl)] and using 
iodosy I benzene and hydrogen peroxide as oxidants. The structure of the epoxidation 

products 2-5, their stereochemistry and the regiochemistry of the monoepoxides 2 
fotmation were established by ID and 2D NMR spectroscopy. These studies will be 
presented and discussed. 
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Introduction
The epoxidation of cinnamylideneacetophenones 
have been already performed with hydrogen 
peroxide as oxidant in Julia’s method [1] and with 
dimethyldioxirane [2], however no studies were 
performed using salen Mn(III) complexes as 
catalysts. 

On this basis, we developed a study on the 
epoxidation of cinnamylideneacetophenones 1, 
catalyzed by commercially available Jacobsen’s 
catalyst [salen Mn(III)] and using 
iodosylbenzene and hydrogen peroxide as 
oxidants.

The structure of the epoxidation products 2-5, 
their stereochemistry and the regiochemistry 
of the monoepoxides formation were 
established by 1D and 2D NMR spectroscopy. 
These studies are presented and discussed.

a) R1 = R2 = R3 = H

b) R1 = R2 = H, R3 = Me

c) R1 = R2 = H, R3 = NO2

d) R1 = OH, R2 = R3 = H

e) R1 = R3 = H, R2 = Me

f) R1 = OH, R2 = Me, R3 = H

Epoxidation of (E,E)-cinnamylideneacetophenones
Salen Mn(III) complexes are efficient
catalysts for the epoxidation of g, -
unsaturated carbonyl compounds.

The optimized conditions in the epoxidation
of 1a-f are described in A and B.

We developed a new study on the
epoxidation of cinnamylideneacetophenones
1a- catalysed by commercially available
Jacobsen’s catalyst I and using hydrogen
peroxide (H2O2) and iodosylbenzene (PhIO)
as oxidants.

Jacobsen’s catalyst
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IA: 0.05 eq. Catalyst I, 0.7 eq. 1-MeIm,
10 eq. H2O2, CH3OH/CH2Cl2 (1:1),
40 ºC, 4h

B: 0.05 eq. Catalyst I, 0.5 eq. PyNO, 
2 eq. PhIO, CH3CN, r.t., 4h

OR1

R2
R3

1a-f

1'

2'

3'

4'

5'

6'

1

2

3
4

5

6

For the derivatives and , the epoxidation products are:

For the derivatives , the epoxidation products are:

For the derivatives , and , the epoxidation products are:

trans-

cis-

H-2,3,5,6

8 7 6 5 4 3 2 1 ppm

3
.
1
2
7

1
.
0
0
0

1
.
0
0
0

1
.
0
4
3

4
.
5
4
9

2
.
2
2
3

2
.
2
9
4

1
.
1
3
4

2
.
1
2
4

6.97.07.17.27.37.47.57.67.77.87.98.0 ppm

H-g

H-┚

H-┛
H-h

H-2’,6’ H-3’,5’

H-

4-CH3

H-2,6

8 7 6 5 4 3 2 1 ppm

0
.
9
4
0

1
.
0
0
0

0
.
9
4
1

1
.
0
7
8

4
.
2
6
5

1
.
2
9
0

1
.
9
6
0

2
.
2
1
4

H-g

H-┚
H-┛

H-h

H-2’,6’

H-3’,4’,5’

H-3,5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

0
.
9
9
0

1
.
0
0
0

1
.
0
0
5

1
.
2
2
5

4
.
9
8
1

1
.
3
9
5

2
.
3
5
2

2
.
1
1
6

H-3’,4’,5’

H-3,5

H-2,6

H-g
H-┚ H-┛

H-h
H-2’,6’

3.23.33.43.53.63.73.83.94.04.14.24.34.4 ppm

1
.
2
5
2

0
.
9
9
7

1
.
2
5
2

1
.
0
0
0

2
.
2
4
0

2
.
2
2
2

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

6
.
9
7
7

1
.
2
5
2

0
.
9
9
7

1
.
2
5
2

1
.
0
0
0

2
.
2
4
0

2
.
2
2
2

9
.
6
8
6

5
.
2
6
2

2
.
8
6
3

4
.
6
0
9

H-gA

H-┚A

H-┛A

H-hA

H-2’,6’
H-3’,5’

H-

4-CH3

H-2,3,5,6

H-gB H-hB

H-┚B

H-┛B

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

3
.
2
3
8

1
.
0
0
0

1
.
0
0
9

1
.
0
8
4

8
.
7
4
8

1
.
4
2
5

2
.
1
4
7

H-g
H-┚

┛-CH3H-h
H-2’,6’

H-2’,6’

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

3
.
1
1
6

1
.
0
0
0

1
.
0
3
2

1
.
0
6
0

5
.
5
7
0

2
.
3
8
9

1
.
1
2
7

2
.
0
2
5

H-g
H-┚

┛-CH3H-h

O

O

OH

R2

5d,f

8

5

7

6

2'

6'

3'

5'

4'

h 7.90
dd

h 7.08-7.09
dt

h 7.55-7.56
dt

h 7.04-7.07
d

HMBC connectivities

HMBC connectivities

NOE effects

O

O
Me

H

R1

cis-2e

2

6 3

5 4

6'

3'

4'

5'

H

H

H

O

O
Me

HR1

trans-2e

2

6

3

5

46'

3'

4'

5'

H

H

H

H

trans-diaxial 
configuration

E configuration

J - = 12 Hz

5d) Jg-┚ = 16 Hz

NOE effects

O

O

R3

O

3a-b

2'

6'

3'

4'

5'
2

6

3

5

H

H

H

H

Diasteriomer A

O

O
O

3a-b

2'

6'

3'

4'

5'

2

6

3

5

H

H
H

H

R3

Diasteriomer B

O

O

R3

O

3a-b

2'

6'

3'

4'

5'
2

6

3

5

H

H

H

H

Diasteriomer A

O

O

R3

2a-b

2'

6'

3'

4'

5'
2

6

3

5
+ +

O

O
O

3a-b

2'

6'

3'

4'

5'

2

6

3

5

H

H
H

H

R3

Diasteriomer B

O

O

CH3

2b

2'

6'

3'

4'

5'
2

6

3

5

H

H H

H

O

O

NO2

2c

2'

6'

3'

4'

5'
2

6

3

5

H

H H

H

O

NO2

4c

O

2'

6'

3'

4'

5'
2

6

3

5

H

H

H

H

O

O
O

3c

2'

6'

3'

4'

5'

2

6

3

5

H

H
H

H

NO2

Diasteriomer B

O

O

NO2

2c
2'

6'

3'

4'

5'
2

6

3

5

O

O

NO2

O

3c

2'

6'

3'

4'

5'
2

6

3

5

H

H

H

H

Diasteriomer A

++

O

NO2

4c

O

2'

6'

3'

4'

5'
2

6

3

5

+


