
S1 

 

Electronic Supplementary Information for the Paper 

 

Direct Allenol–Based Stereocontrolled Access to Substituted (E)-1,3-Enynes 

 

Benito Alcaide,*,1 Pedro Almendros,*,2 and Teresa Martínez del Campo1 

 

1Grupo de Lactamas y Heterociclos Bioactivos, Departamento de Química Orgánica I, Unidad 

Asociada al CSIC, Facultad de Química, Universidad Complutense de Madrid, 28040-Madrid, 

Spain 

2Instituto de Química Orgánica General, IQOG, CSIC, Juan de la Cierva 3, 28006-Madrid, Spain 

E-mail: alcaideb@quim.ucm.es; Palmendros@iqog.csic.es 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S2 

 

0
.
9
5
1
9

0
.
3
1
2
3

0
.
1
3
5
9

0
.
2
8
0
6

0
.
4
9
3
8

0
.
5
4
5
9

I
n
t
e
g
r
a
l

7
.
3
6
5
0

7
.
3
3
8
2

7
.
3
0
0
2

7
.
2
7
0
0

7
.
1
6
0
0

7
.
1
3
3
7

6
.
8
2
6
9

6
.
7
9
7
2

5
.
6
4
3
2

5
.
3
0
0
4

5
.
2
9
2
1

5
.
2
8
1
9

5
.
2
7
3
6

3
.
7
6
9
0

2
.
3
3
7
9

(ppm)

1.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM231B 

 

2
0
7
.
1
9
5
6

1
5
8
.
6
5
3
1

1
3
9
.
0
9
0
7

1
3
7
.
5
1
9
9

1
3
3
.
0
1
8
4

1
2
9
.
1
0
5
9

1
2
8
.
0
5
1
4

1
2
6
.
8
6
6
0

1
2
6
.
1
4
6
1

1
1
3
.
8
9
9
5

1
0
9
.
5
4
3
4

8
1
.
3
0
5
2

7
2
.
2
5
8
5

5
5
.
1
9
7
7

2
1
.
1
3
4
4

(ppm)

020406080100120140160180200

Q09TM231B 

 
 
 

1e

OH

Me

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S3 

 

0
.
9
5
4
8

0
.
1
1
5
4

0
.
2
2
8
1

0
.
4
8
3
1

I
n
t
e
g
r
a
l

7
.
4
1
2
6

7
.
4
0
6
2

7
.
3
9
0
7

7
.
3
8
3
8

7
.
3
5
8
7

7
.
3
3
1
7

7
.
2
7
0
9

7
.
2
6
3
6

7
.
2
4
8
1

7
.
2
4
2
1

7
.
1
8
1
8

7
.
1
5
5
2

5
.
6
4
6
5

5
.
6
3
9
2

5
.
6
3
1
4

5
.
3
0
3
6

5
.
2
9
4
9

5
.
2
8
9
4

5
.
2
8
1
2

2
.
5
7
3
2

2
.
3
6
4
2

(ppm)

2.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM238B 

 
 

2
0
7
.
6
2
7
4

1
3
8
.
5
7
8
3

1
3
7
.
6
0
3
5

1
3
2
.
9
8
1
0

1
3
1
.
3
5
8
9

1
2
9
.
0
9
7
1

1
2
8
.
4
5
7
4

1
2
6
.
7
1
3
5

1
2
0
.
7
6
5
8

1
0
9
.
0
0
0
0

8
1
.
4
9
3
1

7
2
.
0
5
0
0

2
1
.
0
8
7
6

(ppm)

020406080100120140160180200220

Q09TM238B 

 
 
 

1f

OH

Me

Br

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S4 

 

0
.
7
6
3
1

0
.
9
7
4
6

0
.
3
3
4
0

0
.
1
5
5
3

3
.
0
8
2
1

2
.
3
2
8
1

I
n
t
e
g
r
a
l

7
.
4
0
8
5

7
.
3
7
8
8

6
.
9
2
7
0

6
.
8
9
7
3

5
.
3
3
2
8

5
.
2
9
5
3

5
.
2
8
7
0

5
.
2
7
8
2

4
.
9
1
5
0

4
.
9
0
6
2

4
.
9
0
2
8

4
.
8
9
4
0

4
.
8
8
5
3

4
.
3
8
4
2

4
.
3
7
1
6

4
.
3
6
2
3

4
.
3
4
9
6

4
.
3
4
0
4

4
.
3
2
7
7

4
.
1
8
4
6

4
.
1
6
6
1

4
.
1
4
2
2

4
.
1
2
0
3

4
.
0
9
9
4

4
.
0
9
2
5

4
.
0
7
1
6

4
.
0
5
6
0

4
.
0
5
1
2

4
.
0
2
8
3

4
.
0
2
3
4

4
.
0
0
0
5

3
.
9
9
3
7

3
.
8
3
8
9

1
.
5
0
5
0

1
.
3
8
5
2

(ppm)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM233B 

 
 

2
0
7
.
4
7
9
2

1
5
8
.
9
5
1
3

1
3
3
.
0
3
2
9

1
2
7
.
7
7
5
0

1
2
6
.
0
3
7
0

1
1
4
.
1
0
3
2

1
1
3
.
8
8
5
0

1
0
9
.
1
6
5
3

8
0
.
8
6
8
8

7
7
.
2
0
3
6

6
9
.
4
0
7
7

6
4
.
5
1
3
5

5
5
.
2
9
2
2

2
6
.
4
2
8
6

2
4
.
9
2
3
2

(ppm)

020406080100120140160180200

Q09TM233B 

 
 
 

(+)-1i

OH

OO
•

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S5 

 

0
.
9
2
7
4

0
.
2
9
5
2

0
.
0
8
0
5

0
.
1
4
1
9

0
.
2
3
2
6

0
.
5
6
6
7

I
n
t
e
g
r
a
l

7
.
2
7
6
3

7
.
2
7
0
0

7
.
2
5
1
5

7
.
2
4
7
1

7
.
2
2
9
6

7
.
2
2
2
8

7
.
0
2
3
1

7
.
0
1
9
7

6
.
9
9
8
3

6
.
9
7
9
8

6
.
9
7
6
4

6
.
9
5
4
5

6
.
9
5
0
6

6
.
9
4
7
7

5
.
2
3
5
6

5
.
2
2
9
3

5
.
2
1
9
0

5
.
1
8
7
4

5
.
1
8
0
6

5
.
1
2
2
6

5
.
1
1
5
8

5
.
0
7
8
8

5
.
0
5
5
4

4
.
1
9
8
9

4
.
1
8
2
4

4
.
1
7
7
0

4
.
1
6
0
5

3
.
3
9
8
9

3
.
3
7
0
7

3
.
3
5
3
1

3
.
3
2
4
9

3
.
2
2
9
0

3
.
2
0
8
5

3
.
1
8
3
7

3
.
1
6
3
2

2
.
2
1
7
1

2
.
1
7
6
7

2
.
0
9
7
3

2
.
0
7
5
4

2
.
0
6
9
1

2
.
0
5
2
1

2
.
0
4
7
2

2
.
0
3
1
6

2
.
0
2
5
3

2
.
0
0
3
4

1
.
0
0
4
2

0
.
9
7
5
9

0
.
9
6
3
8

0
.
9
5
3
5

0
.
9
4
1
4

0
.
9
3
1
6

0
.
9
0
9
7

(ppm)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09SC74P 

 
 

2
0
7
.
8
7
1
9

1
6
6
.
6
3
0
8

1
5
7
.
6
9
3
2

1
3
3
.
9
7
1
0

1
2
9
.
4
5
4
9

1
2
8
.
7
8
5
9

1
2
7
.
5
2
7
8

1
2
6
.
7
5
6
9

1
2
2
.
3
5
7
2

1
1
5
.
9
7
9
4

1
0
7
.
1
8
7
2

8
0
.
5
5
6
1

8
0
.
2
5
8
0

7
7
.
4
2
1
8

7
7
.
0
0
0
0

7
6
.
5
7
0
9

6
9
.
8
5
8
6

6
0
.
4
6
2
8

4
9
.
6
2
7
1

2
7
.
0
0
3
1

2
0
.
4
5
0
8

2
0
.
1
8
1
7

(ppm)

2030405060708090100110120130140150160170180190200210

Q09SC74P 

 
 
 

N
O

PhO
H H

OH

•

Ph

(+)-1j

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S6 

 

0
.
9
5
8
8

0
.
1
7
5
1

0
.
3
4
2
0

0
.
0
6
7
9

I
n
t
e
g
r
a
l

7
.
2
7
5
2

7
.
2
5
9
1

7
.
2
5
3
3

7
.
2
3
9
1

7
.
2
3
1
3

7
.
2
2
4
0

7
.
1
8
3
1

7
.
1
6
0
7

7
.
1
5
7
8

7
.
1
3
2
5

6
.
9
3
5
3

6
.
9
1
0
9

6
.
8
8
5
6

6
.
8
7
5
9

6
.
8
4
9
6

5
.
1
1
9
0

5
.
1
0
2
5

5
.
0
0
5
1

4
.
9
6
9
6

4
.
9
2
6
2

4
.
9
1
7
9

4
.
8
1
7
6

4
.
7
6
8
5

4
.
3
9
9
4

4
.
3
5
0
2

(ppm)

3.23.64.04.44.85.25.66.06.46.87.27.68.08.48.8

Q09TM59C 

 
 

2
0
7
.
8
0
6
5

1
6
6
.
4
5
6
3

1
5
7
.
6
9
3
2

1
3
5
.
9
1
2
7

1
3
3
.
8
7
6
5

1
2
9
.
4
4
0
4

1
2
8
.
8
2
9
5

1
2
8
.
6
8
4
1

1
2
8
.
4
0
0
5

1
2
7
.
7
6
7
8

1
2
6
.
7
4
9
7

1
2
2
.
3
4
9
9

1
1
5
.
9
6
4
9

1
0
6
.
7
5
0
9

8
0
.
5
7
8
0

8
0
.
4
7
6
2

7
7
.
1
9
6
4

7
0
.
2
3
6
8

5
9
.
8
1
5
6

4
5
.
7
7
2
8

(ppm)

30405060708090100110120130140150160170180190200210

Q09TM59C 

 
 
 

N
O

PhO
H H

OH

Bn

•

Ph

(+)-1l

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S7 

 

0
.
9
5
3
3

0
.
1
0
5
7

0
.
2
0
3
9

0
.
2
2
0
0

I
n
t
e
g
r
a
l

7
.
5
1
4
0

7
.
4
9
0
2

7
.
3
5
8
2

7
.
3
5
1
9

7
.
3
4
6
1

7
.
3
4
0
7

7
.
3
3
3
9

7
.
3
2
8
0

7
.
3
1
3
9

7
.
3
0
0
3

7
.
2
9
2
0

7
.
2
7
6
4

7
.
2
5
6
0

7
.
2
5
1
6

7
.
1
9
6
6

7
.
1
8
7
8

7
.
1
7
9
5

7
.
1
7
4
2

7
.
1
6
6
4

6
.
7
1
7
9

6
.
6
8
7
7

5
.
3
1
0
7

5
.
2
9
3
2

5
.
2
3
6
2

3
.
6
6
2
9

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM241B 

 
 

2
0
8
.
0
3
7
4

1
6
4
.
8
7
6
4

1
5
6
.
3
7
5
1

1
3
3
.
4
7
4
7

1
3
2
.
5
5
8
4

1
3
0
.
3
8
4
0

1
2
9
.
0
6
0
4

1
2
9
.
0
0
2
2

1
2
8
.
6
2
4
1

1
2
8
.
2
0
2
3

1
2
8
.
0
5
6
8

1
2
7
.
6
9
3
2

1
1
9
.
0
4
6
5

1
1
4
.
3
4
8
6

1
0
5
.
5
8
5
5

8
5
.
9
7
9
4

8
1
.
2
0
1
6

6
7
.
9
3
6
9

5
5
.
4
7
9
5

(ppm)

405060708090100110120130140150160170180190200210

Q09TM241B 

 
 
 

N
O

OHH

•

Ph

1n
OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S8 

 

0
.
9
5
2
2

0
.
2
4
0
6

0
.
1
5
7
0

0
.
0
7
4
4

0
.
0
7
5
1

0
.
6
0
0
7

I
n
t
e
g
r
a
l

7
.
4
1
9
3

7
.
3
9
6
0

7
.
2
3
7
2

7
.
2
1
4
3

7
.
1
8
9
5

7
.
1
8
0
7

7
.
1
7
6
8

7
.
1
6
8
6

7
.
1
4
7
6

7
.
0
2
5
9

7
.
0
1
4
2

7
.
0
0
1
5

6
.
9
9
4
7

6
.
4
0
2
6

6
.
3
4
7
6

6
.
3
4
0
3

5
.
2
2
3
3

5
.
1
8
1
4

5
.
1
6
6
8

5
.
1
2
4
9

4
.
8
6
6
3

4
.
8
1
6
2

4
.
5
6
9
3

3
.
8
3
3
6

3
.
7
8
3
9

3
.
7
0
0
6

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM220C 

 
 

2
0
7
.
5
0
8
3

1
6
8
.
3
3
2
5

1
6
1
.
2
2
0
2

1
3
6
.
0
4
3
6

1
3
4
.
9
0
1
9

1
3
2
.
5
1
6
6

1
2
8
.
6
8
4
1

1
2
8
.
4
0
7
7

1
2
8
.
3
2
0
5

1
2
8
.
0
8
7
7

1
2
7
.
7
4
5
9

1
2
7
.
4
6
2
3

1
0
6
.
2
7
8
2

1
0
5
.
3
3
2
8

1
0
0
.
8
6
0
3

8
7
.
1
5
2
1

8
0
.
7
9
6
1

6
7
.
8
1
5
1

5
5
.
3
9
4
1

4
4
.
0
0
5
7

(ppm)

020406080100120140160180200

Q09TM220C 

 
 

N
O Bn

OHH

•

Ph

OMe

OMe

1o

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S9 

 

0
.
9
8
4
6

0
.
2
9
1
7

0
.
3
4
1
4

0
.
6
3
8
3

0
.
6
1
0
9

1
.
1
0
5
6

I
n
t
e
g
r
a
l

7
.
5
7
1
2

7
.
5
5
8
8

7
.
5
4
6
3

7
.
4
6
8
5

7
.
4
5
6
0

6
.
8
5
5
5

6
.
8
4
2
2

5
.
3
0
7
9

4
.
6
2
9
6

4
.
5
6
7
6

4
.
5
5
8
0

4
.
5
4
8
1

4
.
5
3
8
6

4
.
4
0
8
7

4
.
3
9
9
2

4
.
3
0
8
5

4
.
2
9
8
6

4
.
2
9
5
7

4
.
2
8
6
2

3
.
8
0
2
6

1
.
4
7
4
3

1
.
3
8
2
3

(ppm)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM268B

 
 

2
0
7
.
9
2
3
3

1
6
6
.
2
0
0
5

1
5
6
.
8
1
8
9

1
3
1
.
6
9
2
4

1
3
1
.
6
6
9
6

1
3
1
.
6
2
4
0

1
3
0
.
5
2
1
7

1
3
0
.
0
5
0
3

1
2
8
.
2
9
4
1

1
2
1
.
9
3
0
8

1
2
0
.
1
8
9
8

1
1
4
.
0
6
2
1

1
0
9
.
9
3
3
9

1
0
5
.
2
8
1
2

8
4
.
1
6
8
9

8
1
.
3
0
2
7

7
6
.
3
5
3
4

6
6
.
7
8
1
8

6
6
.
4
5
4
9

5
5
.
4
6
9
2

2
6
.
4
5
7
8

2
5
.
2
4
1
4

(ppm)

102030405060708090100110120130140150160170180190200210220

 
 

N
O

OHH

•

OMe

Br

O
O

(+)-1q

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S10 

 

0
.
9
2
1
0

1
.
9
5
5
8

0
.
2
1
6
3

I
n
t
e
g
r
a
l

8
.
0
4
5
0

8
.
0
2
0
6

7
.
8
0
9
8

7
.
8
0
4
4

7
.
7
8
1
0

7
.
4
8
3
5

7
.
4
7
9
1

7
.
4
7
3
3

7
.
4
5
9
2

7
.
4
5
6
3

7
.
4
3
4
8

7
.
4
3
1
9

7
.
4
0
7
1

7
.
4
0
2
7

7
.
3
9
8
8

7
.
3
8
7
1

7
.
3
7
9
3

7
.
3
5
5
0

7
.
2
9
9
0

7
.
2
9
3
6

3
.
5
9
5
9

3
.
5
9
3
9

(ppm)

2.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5

Q09TM186B 

 
 

1
3
9
.
1
8
5
2

1
3
6
.
3
8
5
4

1
3
6
.
1
6
0
0

1
2
9
.
0
9
8
6

1
2
8
.
5
7
5
0

1
2
8
.
5
2
4
1

1
2
8
.
4
5
8
6

1
2
8
.
2
9
1
4

1
2
8
.
1
2
4
1

1
2
7
.
9
7
8
7

1
2
6
.
3
8
6
0

1
2
0
.
6
5
5
5

8
5
.
2
9
0
4

8
2
.
4
1
0
6

(ppm)

2030405060708090100110120130140150160

Q09TM186B 

 
 
 

Ph

2a

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S11 

 

0
.
9
3
7
7

1
.
1
8
5
8

0
.
5
6
1
4

0
.
7
9
8
5

0
.
2
1
0
4

I
n
t
e
g
r
a
l

7
.
8
9
4
8

7
.
8
6
5
6

7
.
6
4
3
5

7
.
6
1
9
7

7
.
3
2
5
5

7
.
3
0
2
2

7
.
2
9
6
8

7
.
2
7
6
4

7
.
2
3
8
9

7
.
2
3
5
0

7
.
2
1
5
0

7
.
1
6
5
3

7
.
0
9
8
2

6
.
8
6
1
0

6
.
8
3
1
8

3
.
7
6
2
7

3
.
4
5
7
4

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM216B 

 
 

1
5
9
.
8
1
6
7

1
3
9
.
4
2
5
2

1
3
5
.
9
7
8
2

1
3
0
.
7
9
3
0

1
3
0
.
6
4
7
6

1
2
9
.
0
5
5
0

1
2
8
.
5
9
6
8

1
2
8
.
4
1
5
0

1
2
7
.
6
2
2
3

1
2
6
.
2
0
4
2

1
1
8
.
1
8
2
9

1
1
3
.
7
1
7
7

1
1
3
.
5
7
9
6

8
4
.
9
0
5
0

8
2
.
7
8
8
7

5
5
.
2
9
2
3

(ppm)

2030405060708090100110120130140150160170180

Q09TM216B 

 
 
 

Ph

2b

MeO

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S12 

 

0
.
9
5
7
6

1
.
7
7
1
1

0
.
1
6
8
4

0
.
8
0
3
1

I
n
t
e
g
r
a
l

7
.
9
6
8
5

7
.
9
4
1
7

7
.
8
1
5
6

7
.
8
1
1
2

7
.
7
9
0
3

7
.
7
8
7
9

7
.
7
8
4
0

7
.
4
8
8
4

7
.
4
8
4
0

7
.
4
6
0
6

7
.
4
5
5
3

7
.
4
3
9
7

7
.
4
3
5
3

7
.
4
0
7
1

7
.
4
0
2
7

7
.
3
7
8
8

7
.
2
9
0
7

7
.
2
8
4
9

7
.
2
6
5
4

7
.
0
3
0
2

3
.
6
0
2
7

3
.
6
0
0
3

2
.
4
5
5
0

(ppm)

1.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM224B 

 
 

1
3
9
.
2
9
4
3

1
3
8
.
6
9
0
7

1
3
6
.
3
8
5
4

1
3
3
.
4
3
2
9

1
2
9
.
0
6
2
2

1
2
9
.
0
1
1
3

1
2
8
.
4
1
5
0

1
2
7
.
7
8
9
6

1
2
6
.
2
9
8
8

1
1
9
.
5
9
3
7

8
5
.
1
1
5
9

8
2
.
5
9
9
6

2
1
.
4
0
3
4

(ppm)

0102030405060708090100110120130140150

Q09TM224B 

 
 
 

Ph

2c

Me

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S13 

 

0
.
9
4
2
6

1
.
6
5
7
2

0
.
2
1
0
8

I
n
t
e
g
r
a
l

7
.
8
2
6
2

7
.
7
9
8
0

7
.
6
3
6
8

7
.
6
1
3
4

7
.
6
1
0
0

7
.
3
2
9
6

7
.
3
0
6
7

7
.
2
8
0
9

7
.
2
7
3
6

7
.
2
6
0
9

7
.
2
5
7
5

7
.
2
5
1
7

7
.
2
3
8
0

7
.
0
7
7
3

3
.
4
7
3
1

3
.
4
7
1
1

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5

Q09TM195B 

 
 

1
3
8
.
8
3
6
2

1
3
4
.
8
5
8
2

1
3
4
.
6
2
5
5

1
3
4
.
0
9
4
6

1
3
0
.
2
9
1
2

1
2
8
.
5
0
2
3

1
2
8
.
1
7
5
0

1
2
6
.
3
6
4
2

1
2
1
.
2
7
3
6

8
5
.
9
0
1
3

8
2
.
1
2
7
0

(ppm)

4550556065707580859095100105110115120125130135140145150155160

Q09TM195B 

 
 
 

Ph

2d

Cl

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S14 

 

0
.
9
8
0
3

1
.
3
2
0
1

0
.
8
3
2
3

0
.
1
5
0
9

0
.
8
0
2
7

I
n
t
e
g
r
a
l

7
.
9
4
1
2

7
.
9
1
3
5

7
.
7
4
6
5

7
.
7
1
6
8

7
.
2
7
5
6

7
.
2
4
8
8

7
.
1
9
5
8

6
.
9
9
8
5

6
.
9
6
8
8

3
.
8
9
0
5

3
.
5
8
6
6

3
.
5
8
4
2

2
.
4
4
4
3

(ppm)

1.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM234B 

 
 

1
5
9
.
4
3
8
5

1
3
8
.
3
0
5
3

1
3
4
.
6
6
1
9

1
3
3
.
6
0
7
4

1
3
1
.
7
9
6
6

1
2
8
.
9
6
0
4

1
2
8
.
8
8
0
4

1
2
7
.
4
4
7
8

1
1
9
.
0
5
5
6

1
1
3
.
7
8
3
2

8
4
.
9
1
9
5

8
2
.
7
2
3
3

5
5
.
2
9
2
3

2
1
.
3
5
9
8

(ppm)

0102030405060708090100110120130140150160170180

Q09TM234B 

 
 
 

2e

Me

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S15 

 

0
.
9
5
7
2

1
.
9
5
1
0

1
.
5
6
9
1

0
.
3
4
9
2

1
.
5
6
7
8

I
n
t
e
g
r
a
l

7
.
7
7
0
5

7
.
7
4
3
7

7
.
4
8
5
6

7
.
4
5
6
4

7
.
3
9
2
1

7
.
3
6
2
9

7
.
1
0
6
8

7
.
0
8
0
0

7
.
0
6
7
3

3
.
4
2
6
6

3
.
4
2
4
6

2
.
2
7
2
1

(ppm)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM239B 

 
 

1
3
8
.
9
8
1
6

1
3
8
.
1
5
9
8

1
3
6
.
5
8
1
8

1
3
3
.
0
7
6
5

1
3
1
.
4
4
7
5

1
2
9
.
0
8
4
0

1
2
9
.
0
4
7
7

1
2
7
.
8
3
3
2

1
2
1
.
7
4
6
3

1
1
8
.
3
7
9
3

8
5
.
4
8
6
7

8
2
.
0
7
6
0

2
1
.
4
1
8
0

(ppm)

0102030405060708090100110120130140150160

Q09TM239B 

 
 
 

2f

Me

Br

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S16 

 

0
.
6
2
1
7

0
.
8
9
3
1

7
.
6
7
6
9

0
.
5
6
8
6

1
.
2
4
6
3

7
.
2
8
1
9

I
n
t
e
g
r
a
l

8
.
1
0
1
5

8
.
0
7
4
7

7
.
6
5
4
5

7
.
6
2
3
8

7
.
2
7
9
1

7
.
2
7
0
8

7
.
2
6
4
5

7
.
2
5
8
6

7
.
2
4
6
0

7
.
2
0
6
1

7
.
1
9
7
3

7
.
1
9
0
0

6
.
2
6
1
4

6
.
2
3
9
0

6
.
2
1
7
6

3
.
1
2
9
5

3
.
1
0
7
1

3
.
0
7
3
5

3
.
0
5
0
1

3
.
0
2
7
2

2
.
9
9
2
7

2
.
9
7
1
2

1
.
5
8
9
8

(ppm)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM202C 

 
 

1
7
0
.
2
2
1
5

1
3
1
.
5
9
1
2

1
2
8
.
2
0
2
3

1
2
7
.
9
4
0
5

1
2
4
.
7
1
1
6

1
2
4
.
0
9
3
5

1
2
2
.
8
1
3
5

1
1
9
.
7
5
9
2

1
1
8
.
7
4
1
1

1
1
5
.
4
6
8
5

8
5
.
1
7
2
2

8
3
.
0
4
8
7

2
8
.
2
0
1
2

(ppm)

102030405060708090100110120130140150160170180

Q09TM202C 

 
 
 

N

Boc

Ph

2g

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S17 

 

0
.
9
2
4
9

1
.
5
0
2
3

0
.
4
8
9
5

0
.
4
6
8
9

0
.
4
9
0
8

0
.
5
2
0
0

0
.
2
9
5
0

3
.
3
1
9
1

I
n
t
e
g
r
a
l

7
.
5
6
0
9

7
.
5
5
5
0

7
.
5
4
8
2

7
.
5
3
3
6

7
.
5
2
8
7

7
.
2
9
7
9

7
.
2
7
7
5

7
.
2
7
2
6

7
.
2
5
3
1

7
.
2
4
8
7

7
.
2
4
2
9

7
.
2
2
7
8

6
.
4
0
1
5

6
.
3
7
4
2

5
.
2
2
0
7

5
.
1
9
6
8

5
.
1
7
2
5

5
.
1
4
8
6

4
.
2
3
2
7

4
.
2
1
1
8

4
.
2
0
5
4

4
.
1
8
4
5

3
.
6
4
7
4

3
.
6
2
3
1

3
.
6
2
0
6

3
.
5
9
5
8

3
.
3
3
5
3

1
.
4
0
7
0

1
.
3
6
9
1

(ppm)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM185B 

 
 

1
3
6
.
4
5
0
9

1
3
6
.
4
2
1
8

1
2
8
.
4
3
6
8

1
2
6
.
1
4
6
1

1
2
5
.
2
8
7
9

1
0
9
.
6
2
3
4

8
4
.
8
1
0
4

7
9
.
6
0
3
5

7
5
.
1
1
6
5

6
8
.
8
9
1
4

2
6
.
7
4
1
3

2
5
.
7
9
5
9

(ppm)

0102030405060708090100110120130140150160

Q09TM185B 

 
 
 

Ph

OO

(+)-2h

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S18 

 

0
.
9
1
2
0

1
.
3
2
2
7

0
.
4
5
0
9

0
.
5
5
3
5

0
.
3
6
0
0

2
.
5
9
0
9

0
.
3
9
4
6

3
.
4
2
3
6

I
n
t
e
g
r
a
l

7
.
5
8
5
5

7
.
5
5
5
3

7
.
2
7
0
0

6
.
8
9
9
9

6
.
8
9
2
6

6
.
8
7
7
5

6
.
8
7
0
2

6
.
3
6
9
2

6
.
3
6
7
2

6
.
3
4
1
4

6
.
3
3
9
5

5
.
3
0
9
1

5
.
2
9
0
6

5
.
2
6
9
7

5
.
2
6
6
3

5
.
2
6
3
8

5
.
2
4
5
3

5
.
2
4
2
4

5
.
2
3
9
0

5
.
2
1
8
1

4
.
2
9
8
8

4
.
2
7
7
8

4
.
2
7
1
0

4
.
2
5
0
5

3
.
8
2
8
9

3
.
7
1
5
4

3
.
6
9
1
1

3
.
6
8
8
1

3
.
6
6
3
8

3
.
4
0
1
8

3
.
3
9
9
9

1
.
4
8
7
7

1
.
4
5
0
7

(ppm)

1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0

Q09TM235B 

 
 

1
5
9
.
9
0
4
0

1
3
4
.
1
6
0
1

1
2
9
.
0
4
0
4

1
2
7
.
4
1
8
7

1
2
4
.
8
3
7
0

1
1
3
.
8
0
5
0

1
0
9
.
5
3
6
2

8
4
.
5
5
5
9

7
9
.
7
9
2
6

7
7
.
2
0
3
6

7
5
.
2
0
3
8

6
8
.
9
6
4
1

5
5
.
3
3
5
9

2
6
.
7
7
7
7

2
5
.
8
3
9
5

(ppm)

102030405060708090100110120130140150160170180

Q09TM235B 

 
 
 

OO

(+)-2i

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S19 

 

0
.
9
8
2
5

0
.
0
7
7
9

0
.
2
0
4
7

0
.
2
7
9
7

0
.
1
0
8
1

0
.
6
2
7
4

I
n
t
e
g
r
a
l

7
.
2
4
0
2

7
.
2
2
9
5

7
.
2
2
2
7

7
.
1
7
8
8

7
.
1
7
4
0

7
.
1
6
8
6

7
.
1
4
4
3

6
.
9
2
9
5

6
.
9
2
6
1

6
.
9
0
7
1

6
.
9
0
4
2

6
.
9
0
0
3

6
.
8
9
7
4

6
.
8
8
3
3

6
.
4
2
6
0

6
.
4
2
4
1

6
.
3
9
3
9

6
.
3
9
2
0

5
.
3
4
4
1

5
.
3
2
9
5

5
.
1
1
7
7

5
.
1
0
2
6

5
.
0
8
5
5

5
.
0
7
0
9

3
.
4
0
3
7

3
.
4
0
1
7

3
.
1
7
9
7

3
.
1
5
3
9

3
.
1
3
3
4

3
.
1
0
7
6

2
.
8
8
6
1

2
.
8
6
3
7

2
.
8
3
9
8

2
.
8
1
7
4

1
.
9
6
6
3

1
.
9
4
3
9

1
.
9
2
1
5

1
.
8
9
9
1

1
.
8
7
4
2

1
.
8
5
1
8

0
.
9
0
8
2

0
.
8
8
6
2

0
.
8
6
4
8

(ppm)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM109B 

 
 

1
6
5
.
6
6
9
1

1
5
7
.
2
9
1
4

1
3
6
.
4
1
2
7

1
3
1
.
2
4
9
4

1
2
9
.
5
4
7
7

1
2
9
.
3
5
1
3

1
2
8
.
8
7
1
3

1
2
8
.
5
3
6
8

1
2
6
.
3
1
1
5

1
2
2
.
2
8
2
7

1
1
5
.
5
1
9
4

8
5
.
0
0
5
0

8
1
.
9
1
4
2

7
9
.
7
8
3
5

5
9
.
1
7
3
8

4
8
.
6
7
2
7

2
7
.
5
2
4
9

2
0
.
3
9
8
0

(ppm)

0102030405060708090100110120130140150160170180

Q09TM109B 

 
 
 

(+)-2j

N
O

PhO
H H

R

Ph

R = isopropyl

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S20 

 

0
.
7
9
1
8

5
.
0
1
4
1

1
.
1
5
2
6

0
.
4
3
8
5

0
.
4
3
5
4

3
.
1
0
0
2

I
n
t
e
g
r
a
l

7
.
6
0
9
1

7
.
6
0
2
8

7
.
5
8
2
4

7
.
5
7
7
5

7
.
3
5
5
9

7
.
3
2
5
8

7
.
3
0
3
4

7
.
2
7
9
5

6
.
7
9
4
0

6
.
7
8
6
2

6
.
7
7
0
7

6
.
7
6
3
8

6
.
5
5
5
4

6
.
5
2
3
3

5
.
3
2
9
8

5
.
3
1
3
8

5
.
2
9
7
7

5
.
2
8
1
6

4
.
7
5
1
4

4
.
7
3
5
8

3
.
6
9
4
7

3
.
5
4
0
4

3
.
4
4
5
9

(ppm)

2.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM156B 

 
 

1
6
3
.
2
8
3
8

1
5
6
.
5
1
3
3

1
4
6
.
9
7
9
3

1
3
6
.
0
8
5
4

1
3
2
.
3
4
7
5

1
3
0
.
9
7
3
0

1
2
8
.
9
5
8
6

1
2
8
.
7
6
2
3

1
2
8
.
6
0
2
3

1
2
6
.
3
1
8
8

1
1
8
.
4
9
3
8

1
1
4
.
5
0
1
3

8
6
.
0
1
5
8

8
5
.
0
4
8
6

7
9
.
6
9
6
2

7
5
.
9
2
9
2

5
9
.
0
2
8
4

5
8
.
4
7
5
7

5
5
.
4
9
4
1

(ppm)

405060708090100110120130140150160170

Q09TM156B 

 
 
 

(+)-2k

N
O

MeO
H H

R

Ph

R =
OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S21 

 

0
.
9
1
0
1

0
.
2
0
4
0

0
.
0
7
1
8

0
.
0
8
6
8

0
.
0
7
3
1

0
.
0
5
1
2

0
.
0
5
4
7

0
.
0
6
3
8

I
n
t
e
g
r
a
l

7
.
2
5
9
7

7
.
2
4
9
9

7
.
2
0
9
0

7
.
1
9
8
8

7
.
1
8
7
1

7
.
1
7
1
5

7
.
1
5
3
5

7
.
1
2
5
8

6
.
8
9
3
0

6
.
8
7
1
1

6
.
8
6
4
8

6
.
8
6
1
9

6
.
2
7
8
5

6
.
2
7
6
6

6
.
2
4
5
9

6
.
2
4
3
9

5
.
3
0
3
7

5
.
2
8
9
1

5
.
0
2
7
1

5
.
0
1
2
5

4
.
9
9
5
0

4
.
9
8
0
4

4
.
5
5
6
7

4
.
5
0
7
6

4
.
1
8
5
2

4
.
1
3
6
0

3
.
2
6
6
9

3
.
2
6
4
9

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.0

Q09TM160B 

 
 

1
6
4
.
9
3
6
4

1
5
7
.
1
7
6
9

1
3
6
.
3
2
7
2

1
3
5
.
3
3
8
2

1
3
1
.
0
1
1
2

1
2
9
.
4
7
6
8

1
2
9
.
2
0
7
7

1
2
8
.
7
8
5
9

1
2
8
.
3
5
6
8

1
2
7
.
8
6
9
6

1
2
6
.
2
4
7
9

1
2
2
.
2
4
8
1

1
1
5
.
4
3
4
0

8
5
.
1
3
0
4

8
2
.
1
4
8
8

7
9
.
5
7
4
4

5
8
.
3
4
6
6

4
5
.
0
1
6
5

(ppm)

30405060708090100110120130140150160170180

Q09TM160B 

 
 
 

(+)-2l

N
O

PhO
H H

Bn

Ph

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S22 

 

0
.
9
9
1
8

3
.
2
5
3
0

1
.
1
3
3
4

1
.
1
0
9
5

1
.
0
0
4
6

1
.
7
0
1
0

0
.
4
7
8
6

3
.
5
8
5
9

I
n
t
e
g
r
a
l

8
.
1
3
0
2

8
.
1
2
2
9

8
.
1
0
3
4

8
.
0
9
8
0

7
.
6
0
9
6

7
.
5
7
9
5

7
.
4
6
8
4

7
.
4
5
3
8

7
.
4
4
7
0

7
.
4
4
3
1

7
.
2
9
9
5

6
.
9
4
2
1

6
.
9
1
1
9

4
.
8
5
8
5

4
.
8
4
0
0

4
.
6
5
7
4

4
.
6
3
5
0

4
.
6
1
5
5

4
.
5
9
4
1

4
.
2
5
1
3

4
.
2
2
8
9

3
.
8
4
0
8

3
.
5
3
9
4

1
.
4
7
1
9

1
.
3
8
1
3

(ppm)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM213B 

 
 

1
5
8
.
5
0
7
7

1
5
6
.
6
0
2
4

1
4
2
.
0
7
9
6

1
3
3
.
2
9
4
7

1
3
1
.
2
4
3
9

1
2
9
.
9
4
9
5

1
2
9
.
1
3
5
0

1
2
8
.
1
9
6
8

1
2
3
.
1
2
8
1

1
1
9
.
6
5
9
2

1
1
4
.
1
3
9
5

1
0
9
.
6
9
6
2

8
5
.
5
4
4
9

8
0
.
7
5
9
8

7
7
.
2
1
8
2

6
6
.
9
6
4
3

6
1
.
8
3
7
3

5
5
.
4
3
7
7

2
6
.
3
9
2
2

2
5
.
4
7
5
9

(ppm)

102030405060708090100110120130140150160170

Q09TM213B 

 
 

()-2m

N
O

O
O

H
Ph

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S23 

 

0
.
9
8
4
9

5
.
2
3
1
5

0
.
9
9
7
1

0
.
4
9
7
4

1
.
5
3
4
4

0
.
4
7
0
0

I
n
t
e
g
r
a
l

8
.
1
1
3
0

8
.
1
0
7
0

8
.
0
8
5
1

8
.
0
8
0
5

7
.
4
3
3
6

7
.
4
2
6
7

7
.
4
1
2
5

7
.
4
0
7
0

7
.
4
0
2
0

7
.
3
3
2
5

7
.
3
2
7
0

7
.
3
0
7
4

7
.
2
9
8
2

7
.
2
9
2
3

7
.
2
8
0
9

7
.
2
7
4
0

7
.
2
6
5
8

7
.
2
6
1
7

7
.
2
5
5
3

7
.
2
3
8
8

7
.
2
3
1
5

7
.
1
6
0
2

6
.
7
2
1
7

6
.
6
9
1
5

5
.
3
7
9
4

3
.
6
3
8
4

3
.
1
3
1
3

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM242B 

 
  

1
5
8
.
7
7
8
0

1
5
6
.
7
7
5
1

1
4
6
.
9
5
1
2

1
3
6
.
1
9
8
2

1
3
3
.
8
1
4
6

1
3
1
.
4
0
8
1

1
3
0
.
3
1
9
1

1
2
9
.
2
9
8
6

1
2
9
.
2
3
7
7

1
2
9
.
0
7
0
2

1
2
8
.
7
5
0
3

1
2
8
.
4
6
8
5

1
2
3
.
5
2
6
1

1
1
8
.
9
0
3
6

1
1
4
.
8
7
5
0

8
6
.
2
7
9
1

7
9
.
7
2
2
2

6
3
.
6
6
8
9

5
5
.
8
3
2
6

(ppm)

30405060708090100110120130140150160170

Q09TM242B 

 
 
 

2n

N
O

Ph

OMe

H

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S24 

 

0
.
9
9
3
1

4
.
3
8
6
7

1
.
5
2
0
4

1
.
0
3
4
7

0
.
5
1
9
5

3
.
1
9
2
9

0
.
4
5
2
0

I
n
t
e
g
r
a
l

8
.
1
0
9
2

8
.
1
0
3
4

8
.
0
8
1
9

8
.
0
7
7
1

7
.
3
3
3
5

7
.
3
0
7
7

7
.
2
9
9
9

7
.
2
4
9
8

7
.
2
3
1
8

7
.
2
2
5
4

7
.
2
1
8
6

7
.
1
8
0
6

7
.
1
4
3
6

7
.
1
3
6
8

7
.
1
1
8
3

7
.
1
1
3
0

6
.
3
9
5
7

6
.
3
8
8
4

6
.
3
6
6
5

6
.
3
5
9
2

4
.
8
5
3
1

4
.
8
0
3
0

4
.
7
8
9
8

3
.
9
0
4
1

3
.
8
5
3
9

3
.
6
8
6
9

3
.
0
4
1
7

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM221B 

 
 

1
6
1
.
5
0
3
9

1
6
0
.
9
1
4
8

1
4
7
.
3
9
5
7

1
3
8
.
0
3
6
2

1
3
5
.
3
1
6
4

1
3
3
.
3
1
6
5

1
2
9
.
7
1
6
7

1
2
8
.
8
2
9
5

1
2
8
.
7
8
5
9

1
2
8
.
6
1
8
6

1
2
8
.
2
9
1
4

1
2
7
.
8
0
4
1

1
2
2
.
4
7
3
6

1
0
6
.
2
7
0
9

1
0
0
.
5
7
6
7

8
5
.
0
7
9
5

7
9
.
1
6
7
1

6
2
.
2
8
0
9

5
5
.
3
6
5
0

4
4
.
4
7
8
4

(ppm)

2030405060708090100110120130140150160170180

Q09TM221B 

 
 

(E)-2o

N
O Bn

H
Ph

OMe

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S25 

 

0
.
9
4
2
9

0
.
2
2
6
0

0
.
1
5
5
8

0
.
7
0
0
0

I
n
t
e
g
r
a
l

7
.
3
2
2
0

7
.
3
1
6
7

7
.
2
9
7
2

7
.
2
8
9
9

7
.
2
5
3
4

7
.
2
2
8
5

7
.
2
2
1
2

7
.
1
8
9
1

7
.
1
5
0
1

7
.
1
4
2
8

7
.
1
3
1
1

7
.
1
2
4
8

7
.
1
0
6
8

6
.
2
6
8
8

6
.
2
6
1
5

6
.
2
4
4
0

6
.
2
3
6
7

4
.
9
6
9
2

4
.
8
8
2
0

4
.
8
3
1
9

3
.
8
0
5
9

3
.
7
5
5
7

3
.
6
1
8
4

3
.
5
0
5
9

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM221C 

 
 

1
6
2
.
7
6
9
2

1
6
1
.
0
8
2
1

1
4
7
.
3
2
2
9

1
3
7
.
5
3
4
4

1
3
5
.
3
9
6
4

1
3
3
.
7
5
2
9

1
2
9
.
2
8
0
4

1
2
8
.
7
6
4
1

1
2
8
.
6
4
0
4

1
2
8
.
2
3
3
2

1
2
8
.
1
7
5
0

1
2
7
.
7
7
5
0

1
1
8
.
9
6
8
3

1
0
5
.
8
3
4
6

1
0
1
.
0
9
3
1

8
5
.
2
0
3
1

7
9
.
1
7
4
4

6
3
.
6
8
4
5

5
5
.
3
7
9
5

4
4
.
3
6
2
0

(ppm)

30405060708090100110120130140150160170180

Q09TM221C 

 

 

(Z)-2o

N
O Bn

H

Ph

OMe

OMe

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S26 

 

0
.
9
9
1
0

4
.
2
1
9
3

0
.
5
1
8
1

1
.
0
2
1
9

1
.
5
9
9
9

0
.
4
5
8
2

3
.
6
2
1
4

I
n
t
e
g
r
a
l

8
.
1
6
3
3

8
.
1
5
7
0

8
.
1
3
6
0

8
.
1
3
1
1

7
.
4
5
5
3

7
.
4
3
6
3

7
.
4
3
0
0

7
.
4
2
4
1

7
.
3
8
4
2

7
.
3
6
9
1

7
.
3
6
0
8

7
.
3
4
3
8

7
.
3
4
0
4

5
.
1
2
4
3

5
.
0
7
4
7

4
.
5
7
1
2

4
.
5
5
1
2

4
.
5
2
9
8

4
.
5
1
0
3

4
.
4
2
0
2

4
.
3
7
0
6

4
.
2
5
4
7

4
.
2
3
2
8

4
.
2
2
5
0

4
.
2
0
3
1

4
.
1
1
2
0

4
.
0
9
2
5

4
.
0
3
1
7

4
.
0
1
2
2

4
.
0
0
2
0

3
.
9
8
2
5

3
.
3
8
9
4

1
.
4
9
5
3

1
.
4
1
4
9

(ppm)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0

Q09TM280B 

 
 

1
6
1
.
3
6
3
9

1
4
3
.
7
8
6
8

1
3
5
.
8
6
0
0

1
3
3
.
2
5
6
5

1
2
9
.
8
4
5
8

1
2
7
.
8
1
6
9

1
2
2
.
1
5
9
0

1
0
9
.
7
0
1
6

8
4
.
5
3
9
5

8
0
.
4
9
6
1

7
7
.
5
4
3
6

7
7
.
1
1
4
5

7
6
.
6
9
2
7

7
6
.
5
9
8
2

6
7
.
2
5
3
3

6
0
.
9
6
2
8

4
5
.
7
1
2
8

2
6
.
4
7
7
7

2
5
.
2
9
2
3

(ppm)

0102030405060708090100110120130140150160170180190

Q09TM280B 

 
 
 

N
O

O
O

H
Ph

()-2p

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S27 

 

0
.
9
5
5
4

2
.
1
9
6
6

1
.
1
2
5
1

1
.
1
1
3
1

0
.
9
9
9
8

1
.
7
1
0
1

0
.
4
5
5
0

3
.
4
5
9
2

I
n
t
e
g
r
a
l

8
.
0
2
6
9

7
.
9
9
7
7

7
.
5
9
1
1

7
.
5
8
3
8

7
.
5
6
1
9

7
.
5
5
3
6

7
.
2
9
9
0

6
.
9
4
1
1

6
.
9
1
0
9

4
.
8
4
2
4

4
.
8
2
4
9

4
.
6
5
6
4

4
.
6
3
3
5

4
.
6
1
5
0

4
.
6
1
2
1

4
.
5
9
4
1

4
.
2
2
8
9

4
.
2
2
3
5

4
.
2
0
7
9

4
.
1
9
9
7

3
.
8
3
7
9

3
.
5
4
5
2

1
.
4
5
3
4

1
.
3
7
1
6

(ppm)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

Q09TM270B 

 
 
 

1
5
8
.
3
6
7
7

1
5
6
.
7
7
5
1

1
4
2
.
6
4
5
0

1
3
2
.
2
6
7
5

1
3
1
.
4
4
5
7

1
3
1
.
0
8
9
4

1
3
0
.
7
5
4
9

1
2
4
.
4
7
8
9

1
2
1
.
8
9
0
0

1
1
9
.
7
7
3
7

1
1
4
.
2
3
2
2

1
0
9
.
8
1
0
7

8
5
.
8
7
0
4

8
0
.
2
9
9
8

7
7
.
2
6
7
3

7
6
.
9
3
2
7

6
6
.
9
2
6
1

6
1
.
8
5
7
3

5
5
.
4
9
4
1

2
6
.
4
0
4
9

2
5
.
4
8
8
6

(ppm)

-100102030405060708090100110120130140150160170180190

Q09TM270B 

 

N
O

O
O

H

OMe

Br

()-2q

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012


