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1. NMR Spectra 

Ethyl phenyl(pyridin-4-yl)phosphinate (3aa) 
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Ethyl phenyl(pyridin-4-yl)phosphinate (3aa) 

 
  



S4 

 

Ethyl phenyl(pyridin-4-yl)phosphinate (3aa) 
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Ethyl phenyl(pyridin-4-yl)phosphinate (3aa) 
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba) 
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba) 
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba) 
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca) 
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca) 
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca) 
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca) 
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca) 
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da) 
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da) 
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da) 
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab) 
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab) 
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab) 
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb) 
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb) 
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb) 
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb) 
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb) 
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb) 
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb) 
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb) 
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db) 
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db) 
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db) 
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db) 
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac) 
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac) 
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac) 
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc) 
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc) 
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc) 
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad) 
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad) 
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad) 
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd) 
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd) 
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd) 
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd) 
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae) 
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae) 
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae) 
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be) 
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be) 
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be) 
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a) 
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a) 
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a) 
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a) 
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4-[Hydroxy(phenyl)phosphoryl]-3-methylpyridin-1-ium chloride (5b) 
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4-[Hydroxy(phenyl)phosphoryl]-3-methylpyridin-1-ium chloride (5b) 
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4-[Hydroxy(phenyl)phosphoryl]-3-methylpyridin-1-ium chloride (5b) 

 
  



S58 

 

2. IR Spectra 

Ethyl phenyl(pyridin-4-yl)phosphinate (3aa) 
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba) 
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca) 
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da) 
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab) 
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb) 
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb) 
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db) 
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac) 
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc) 
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad) 
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd) 
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae) 

 
  

Wavenumbers [cm
-1

]

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400

T
ra

n
s
m

it
ta

n
c
e

0,75

0,7

0,65

0,6

0,55

0,5

0,45

0,4

0,35

0,3

0,25

0,2

0,15

0,1

0,05

0

-0,05

3
4

7
0

3
0

5
6

2
9

2
4

2
8

7
3

2
8

5
1

1
6

4
9

1
5

8
5

1
5

4
2

1
4

8
5

1
4

3
9

1
4

0
3

1
3

6
1

1
3

1
7

1
2

3
4

1
1

3
6

1
1
1

9
1

0
9

1 1
0

7
1

1
0

1
6

9
9

4
,1

9
2

3
,8

8
4

5
,4

8
1

0
,3

7
3

1
,2

6
9

6
,1

6
6

8
,1

6
1

7
,5

5
5

8
,6

5
3

2
,7

4
4

3
,7



S71 

 

Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be) 

 
 

Wavenumbers [cm
-1

]

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400

T
ra

n
s
m

it
ta

n
c
e

0,75

0,7

0,65

0,6

0,55

0,5

0,45

0,4

0,35

0,3

0,25

0,2

0,15

0,1

0,05

0

-0,05

-0,1

3
1

5
2

3
0

8
1

3
0

6
2

3
0

3
7

2
9

2
7

2
8

7
3

2
8

5
0

2
2

3
9

1
8

2
5

1
6

5
0

1
5

9
2

1
5

3
9

1
4

3
9

1
4

0
2

1
3

6
1

1
3

3
6

1
2

9
7

1
2

2
2

1
1

9
3

1
1

6
1

1
1

2
5

1
1

0
4

1
0

6
5

1
0

1
5

9
8

8
,1

9
6

1
,6

9
1

2
,3

8
3

2
,9

7
4

1
,8

6
9

5
,4 6

4
6

,7

5
8

6
,6

5
5

6
,5

5
2

9
,9

4
8

7
,8

4
4

2
,3


