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XI. 1H, 13C and 31P NMR Spectra for Ligands and Catalysts 
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3-Bromo-2,6-pyrido-l6-crown-6 (3) 
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3-Bromo-4-di(3,5-dimethylphenyl)phosphino-2,6-pyrido-l6-crown-6 (4)  
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3-Bromo-4-di(3,5-dimethylphenyl)phosphino-2,6-pyridoyl-l6-crown-6 (5) 
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The 1:1 complex of (+)-6 and (L)-DBTA 

O

O

O

N

P

3

O

O

O

N

P

3

O

O
2

2
PhOCO

OCOPh

COOH

HOOC

H

H

 

 

 

 

  

 3
0

.8
9

6

100 50 0 -50 -100 PPM

“grease” 

“CH3COOCH2CH3



S39 
 

The 1:1 complex of (–)-6 and (D)-DBTA 
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Compound (+)-6  
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(–)-Xyl-P16C6-Phos ((–)-7) 
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(+)-Xyl-P16C6-Phos ((+)-7) 
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The complex of (–)-Xyl-P16C6-Phos and [Rh(COD)2]BF4 (1:1 mole ratio) 
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The complex of (–)-Xyl-P16C6-Phos, [Rh(COD)2]BF4 and NaBARF (1:1:10 mole 

ratio) 

 

 

 

The complex of (–)-Xyl-P16C6-Phos, [Rh(COD)2]BF4 and LiBARF (1:1:10 mole 

ratio) 
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The complex of (–)-Xyl-P16C6-Phos, [Rh(COD)2]BF4 and KBARF (1:1:10 mole 

ratio) 

 

 

The complex of (+)-Xyl-P16C6-Phos, [Ir(COD)2]BF4 (1:1 mole ratio) 
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The complex of (+)-Xyl-P16C6-Phos, [Ir(COD)2]BF4 and NaBARF (1:1:10 mole 

ratio) 
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XII. 1H, 13C NMR Spectra and Chiral GC, HPLC Chromatograms for 9a–t and 

11a–e. 

(R)-N-acetyl-phenylalanine methyl ester (9a) 
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Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-N-acetyl-o-methoxylphenylalanine methyl ester (9b) 

 

 

 

 

 

 

  

COOMe

NHAc

OMe



S51 
 

Chromatograms are illustrated below for a 99% ee sample: 
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(R)-N-acetyl-o-methylphenylalanine methyl ester (9c)  
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Chromatoograms are illustrated b
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elow for a 995% ee sammple: 
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(R)-N-acetyl-o-fluorophenylalanine methyl ester (9d) 
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Chromatograms are illustrated below for a 98% ee sample: 
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(R)-N-acetyl-o-chlorophenylalanine methyl ester (9e)  
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Chromatoograms are illustrated b
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elow for a 998% ee sammple: 
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(R)-N-acetyl-o-bromophenylalanine methyl ester (9f)  
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Chromatoograms are illustrated b

 

S59 
 

elow for a 998% ee sammple:  
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(R)-N-acetyl-m-methoxyphenylalanine methyl ester (9g) 
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Chromatograms are illustrated below for a 98% ee sample:  
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(R)-N-acetyl-m-chlorophenylalanine methyl ester (9h) 
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Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-N-acetyl-m-bromophenylalanine methyl ester (9i) 
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Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-N-acetyl-p-methoxyphenylalanine methyl ester (9j):  
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Chromatograms are illustrated below for a 99% ee sample: 
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(R)-N-acetyl-p-methylphenylalanine methyl ester (9k): 
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elow for a 997% ee sammple: 
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(R)-N-acetyl-p-phenylphenylalanine methyl ester (9l) 
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Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-N-acetyl-p-fluorophenylalanine methyl ester (9m) 
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Chromatoograms are illustrated b
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elow for a 998% ee sammple: 
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(R)-N-acetyl-p-bromophenylalanine methyl ester (9n)  
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elow for a 997% ee sammple: 
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(R)-N-acetyl-p-nitrophenylalanine methyl ester (9o) 
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elow for a 996% ee sammple:  
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(R)-N-acetyl-3,5-bis(methoxyl)phenylalanine methyl ester 

(9p) 
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Chromatoograms are illustrated b
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elow for a 996% ee sammple: 
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(R)-N-acetyl-1-Naphthylalanine methyl ester (9q)  
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Chromato

 

ograms are illustrated b

S81 
 

elow for a 996% ee sammple: 
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(R)-N-acetyl-2-Naphthylalanine methyl ester (9r) 
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for a 98% eee sample:
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(R)-N-acetyl-2-furanylalanine methyl ester (9s)  
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Chromato

 

ograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-N-acetyl-3-thiophenylalanine methyl ester (9t) 

 
 

 

 

 

COOMe

NHAcS



 

 

Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-2-Methyl-1,2,3,4-tetrahydroquinoline (11a) 

 

 

 
 

 

 

  7
.2

6
0

  6
.9

9
2

  6
.9

7
9

  6
.9

6
6

  6
.9

6
4

  6
.6

3
8

  6
.6

3
6

  6
.6

2
4

  6
.6

2
2

  6
.6

0
9

  6
.6

0
7

  6
.4

9
4

  6
.4

9
3

  6
.4

8
4

  6
.4

7
8

  6
.4

7
6

  3
.6

8
9

  3
.4

5
0

  3
.4

4
4

  3
.4

3
7

  3
.4

3
2

  3
.4

2
5

  3
.4

1
8

  3
.4

1
8

  3
.4

1
2

  3
.4

0
5

  3
.3

9
9

  3
.3

9
3

  3
.3

8
7

  2
.8

9
1

  2
.8

8
0

  2
.8

6
8

  2
.8

5
8

  2
.8

4
7

  2
.8

3
6

  2
.8

2
4

  2
.7

7
2

  2
.7

6
4

  2
.7

6
2

  2
.7

5
4

  2
.7

3
9

  2
.7

3
2

  2
.7

2
9

  2
.7

2
2

  1
.9

7
3

  1
.9

6
6

  1
.9

6
0

  1
.9

5
5

  1
.9

4
7

  1
.9

4
0

  1
.9

3
5

  1
.9

2
9

  1
.9

2
3

  1
.6

5
0

  1
.6

3
9

  1
.6

3
0

  1
.6

2
7

  1
.6

2
5

  1
.6

1
9

  1
.6

1
6

  1
.6

1
4

  1
.6

0
7

  1
.6

0
5

1
6

0
1

 1.88

 0.94 0.95  0.82 0.98

 2.02

 1.01  1.07

 3.00

8 6 4 2 PPM

 1
4

4
.8

0
8

 1
2

9
.2

8
0

 1
2

6
.7

1
3

 1
2

1
.1

2
9

 1
1

7
.0

0
5

 1
1

4
.0

3
1

 7
7

.3
1

4
 7

7
.0

5
9

 7
6

.7
9

7

 4
7

.2
0

1

 3
0

.1
8

7

 2
6

.6
2

4

 2
2

.6
3

0

200 150 100 50 0 PPM

N
H



Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-2-Propyl-1,2,3,4-tetrahydroquinoline (11b)  
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Chromatoograms are illustrated b
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elow for a 997% ee sammple: 
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(R)-2-Butyl-1,2,3,4-tetrahydroquinoline (11c)  
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Chromatoograms are illustrated b
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elow for a 996% ee sammple: 
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(R)-2-Pentyl-1,2,3,4-tetrahydroquinoline (11d)  
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Chromatoograms are illustrated b
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elow for a 996% ee sammple: 
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(S)-6-Fluoro-2-methyl-1,2,3,4-tetrahydroquinoline (11e) 
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