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1. NMR spectra of compounds 
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Figure S-1. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of L-menthyl 
diphenylphosphinylacetate (1) in CDCl3. 
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Figure S-2. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-
(Diphenylphosphinyl)-2H-chromen-2-one (2a) in CDCl3. 
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Figure S-3. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 6-(Bromo)-3-
(diphenylphosphinyl)-2H-chromen-2-one (2b) in CDCl3. 
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Figure S-4. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 6,8-(Dibromo)-3-
(diphenylphosphinyl)-2H-chromen-2-one (2c) in CDCl3. 
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Figure S-5. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-
(Diphenylphosphinyl)-7-methoxy-2H-chromen-2-one (2d) in CDCl3. 
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Figure S-6. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-
(Diphenylphosphinyl)-8-methoxy-2H-chromen-2-one (2e) in CDCl3. 
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Figure S-7. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-
(Diphenylphosphinyl)-6-nitro-2H-chromen-2-one (2f) in CDCl3. 
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Figure S-8. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-
(Diphenylphosphinyl)-2H-benzo[h]chromen-2-one (2g) in CDCl3. 
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Figure S-9. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of (SP)-L-Menthyl (2-
methoxyphenyl)phenylphosphinylacetate (3) in CDCl3. 
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Figure S-10. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-(2-
Methoxyphenyl)phenylphosphinyl)-2H-chromen-2-one (4a) in CDCl3. 
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Figure S-11. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 6-(Bromo)-3-(SP)-(2-
methoxyphenyl)phenylphosphinyl)-2H-chromen-2-one (4b) in CDCl3. 
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Figure S-11. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 6,8-(Dibromo)-3-
(SP)-(2-methoxyphenyl)phenylphosphinyl)-2H-chromen-2-one (4c) in CDCl3. 
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Figure S-12. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-(2-
Methoxyphenyl)phenylphosphinyl)-7-methoxy-2H-chromen-2-one (4d) in CDCl3. 



S28 
 

 

 



S29 
 

 

Figure S-13. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-(2-
Methoxyphenyl)phenylphosphinyl)-8-methoxy-2H-chromen-2-one (4d) in CDCl3. 
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Figure S-14. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-(2-
Methoxyphenyl)phenylphosphinyl)-6-nitro-2H-chromen-2-one (4f)  in CDCl3. 
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Figure S-15. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of (SP)-L-menthyl 
phenylvinylphosphinylacetate (5) in CDCl3. 
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Figure S-16. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-
(Phenyl(vinyl)phosphinyl)-2H-chromen-2-one (6a) in CDCl3. 
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Figure S-17. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 6-(Bromo)-3-(SP)-
(phenyl(vinyl)phosphinyl)-2H-chromen-2-one (6b) in CDCl3. 
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Figure S-18. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-
(Phenyl(vinyl)phosphinyl)-7-methoxy-2H-chromen-2-one (6c) in CDCl3. 
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Figure S-19. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-
(Phenyl(vinyl)phosphinyl)-8-methoxy-2H-chromen-2-one (6d) in CDCl3. 
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Figure S-20. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(SP)-
(Phenyl(vinyl)phosphinyl)-6-nitro-2H-chromen-2-one (6e) in CDCl3. 
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Figure S-20. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of (RP)-tert-
butylphenylphosphinyl acetic acid menthyl ester (7) in CDCl3. 
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Figure S-21. 1H NMR (500 MHz), 13C NMR (126 MHz) and 31P NMR (202 MHz) of 3-(RP)-(t-
butylphenylphosphinyl)-2H-chromen-2-one (8a )in CDCl3. 
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2. The single-crystal-diffraction data  
Table S1 presents all molecules for which the crystal structure has been determined, 
viz. 2d, 2e, 4a, 4d, 5, 6d, and 6e. Some compounds crystallize with more than one 
molecule in the symmetrically independent part. In the crystals of compounds 6d 
and 6e, the unit cells contain two conformers, while for 4d they contain four. In this 
way, thanks to the possibility of rotation of the substituents around the P-C bonds, 
the energy minimum of the crystal lattice is achieved. 
 
2d 

 

3-
(diphenylphosp
hinyl)-7-
methoxy-2H-
chromen-2-one 

2e 

 

3-
(diphenylphosp
hinyl)-8-
methoxy-2H-
chromen-2-one 

4a 

 

3-(SP)-(2-
methoxyphenyl) 
phenyl-
phosphinyl)-2H-
chromen-2-one 
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4d  
 
mole
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D 

 

 



S50 
 

5 

 

(SP)-L-menthyl 
phenylvinylpho
sphinylacetate 

6d 
 
 
mole
-cule 
A 

 

3-(SP)-
(phenyl(vinyl) 
phosphinyl)-8-
methoxy-2H-
chromen-2-one 
 

6d 
 
 
mole
-cule 
B 
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6e 
 
 
mole
-cule 
A 

 

3-(SP)-
(phenyl(vinyl) 
phosphinyl)-6-
nitro-2H-
chromen-2-one 
 

6e 
 
 
mole
-cule 
B 

 

 

 
Table S1. Illustration of molecular conformers observed in crystals. The drawings 
were prepared using the ORTEP program; the thermal ellipsoids are shown with a 
probability of 50%. 

 


