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Figures 1–7—Spectra of compounds 3a–d, 4 and 5. 
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Figure S1. (a) Diphenyl N-phenylamino(pyren-1-yl)methylphosphonate (3a). 1H-NMR—followed by 
enlarged fragments. 
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Figure S1. (b) Diphenyl N-phenylamino(pyren-1-yl)methylphosphonate (3c). 31P-NMR. 
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Figure S1. (c) Diphenyl N-phenylamino(pyren-1-yl)methylphosphonate (3a). 13C-NMR—followed 
by enlarged fragments. 
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Figure S2. (a) Diphenyl N-(4-methoxyphenyl)amino(pyren-1-yl)methylphosphonate (3b). 1H-NMR—
followed by enlarged fragments. 
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Figure S2. (b) Diphenyl N-(4-methoxyphenyl)amino(pyren-1-yl)methylphosphonate (3b). 13C-NMR—
followed by enlarged fragments. 
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Figure S2. (c) Diphenyl N-(4-methoxyphenyl)amino(pyren-1-yl)methylphosphonate (3b). 31P-NMR. 

-216 14 12 10 8 6 4 2 0 ppm

2
.
1
2

6
.
2
6

6
.
3
0

6
.
5
5

6
.
5
7

6
.
5
9

6
.
6
0

6
.
8
3

6
.
8
4

6
.
8
8

6
.
9
2

6
.
9
3

7
.
1
5

7
.
1
7

7
.
1
8

7
.
2
8

7
.
3
0

7
.
3
1

8
.
0
0

8
.
0
2

8
.
0
4

8
.
0
5

8
.
0
6

8
.
0
8

8
.
1
2

8
.
1
4

8
.
2
1

8
.
2
2

8
.
2
3

8
.
2
3

8
.
2
4

8
.
3
3

8
.
5
0

8
.
5
1

2
.
6
4

1
.
0
0

1
.
7
6

1
.
7
3

1
.
7
1

0
.
9
2

1
.
8
0

2
.
8
4

1
.
8
7

1
.
2
4

0
.
8
1

0
.
9
5

1
.
1
3

2
.
8
5

1
.
0
3

0
.
9
2

 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S10 of S35 

 

 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S11 of S35 

 
Figure S3. (a) Diphenyl N-(4-methylphenyl)amino(pyren-1-yl)methylphosphonate (3c). 1H-NMR—
followed by enlarged fragments. 

 
Figure S3. (b) Diphenyl N-(4-methylphenyl)amino(pyren-1-yl)methylphosphonate (3c). 31P-NMR. 
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Figure S3. (c) Diphenyl N-(4-methylphenyl)amino(pyren-1-yl)methylphosphonate (3c). 13C-NMR—
followed by enlarged fragments.  
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Figure S4. (a)Diphenyl N-benzylamino(pyren-1-yl)methylphosphonate (3d). 1H-NMR—followed by 
enlarged fragments. 
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Figure S4. (b) Diphenyl N-benzylamino(pyren-1-yl)methylphosphonate (3d). 31P-NMR. 
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Figure S4. (c) Diphenyl N-benzylamino(pyren-1-yl)methylphosphonate (3d). 13C-NMR—followed 
by enlarged fragments. 
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Figure S5. (a) Dimethyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (4). Isolated 
predominant diastereoisomer 1H-NMR—followed by enlarged fragments. 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S23 of S35 

 
Figure S5. (b) Dimethyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (4). Isolated 
predominant diastereoisomer 31P-NMR. 
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Figure S5. (c) Dimethyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (4). Isolated 
predominant diastereoisomer 13C-NMR—followed by enlarged fragments. 
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Figure S6. (a) Dimethyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (4). Mixture of 
diastereoisomers 1H-NMR—followed by enlarged fragments. 
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Figure S6. (b) Dimethyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (4). Mixture of 
diastereoisomers 31P-NMR. 
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Figure S7. (a) Dibenzyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (5). Mixture of 
diastereoisomers 1H-NMR—followed by enlarged fragments. 
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Figure S7. (b) Dibenzyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (5). Mixture of 
diastereoisomers 31P-NMR. 

 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S32 of S35 

 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S33 of S35 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S34 of S35 



Molecules 2016, 21, 936; doi:10.3390/molecules21070936 S35 of S35 

 
Figure S7. (c) Dibenzyl N-(R)-α-methylbenzylamino(pyren-1-yl)methylphosphonate (5). Mixture of 
diastereoisomers 13C-NMR—followed by enlarged fragments. 


