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NMR spectra of Danphos type phosphines 
 

Danphos 

1H NMR: 400.13 MHz, D2O 

 
 

 

13C{1H} NMR: 100.61 MHz, D2O 

 
 



3 

 

31P{1H} NMR: 161.98 MHz, D2O 

 
 

 
 

19F{1H} NMR: 376.50 MHz, D2O 
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p-Danphos 

 
1H NMR: 400.13 MHz, D2O 

 
 
 

13C{1H} NMR: 100.61 MHz, D2O 
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31P{1H} NMR: 161.98 MHz, D2O 

 
 
 

 
19F{1H} NMR: 376.50 MHz, D2O 
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o-Danphos 

 
1H NMR: 400.13 MHz, D2O 

 
 

 

 

13C{1H} NMR: 100.61 MHz, D2O 
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31P{1H} NMR: 161.98 MHz, D2O 

 
 

 
19F{1H} NMR: 376.50  MHz, D2O 
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IR(ATR) spectra of Danphos type phosphine 

 

Danphos

 
 

 

 

p-Danphos 

 
 

 

 

 C:\MEAS\USUARIS_IR\DANI_P\D(14) y.0          D(14) y          ATR 08/11/2011
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 D:\USUARIS_IR\DANI_P\D(17) y (07102011).0          D(17) y (07102011)          MKII Golden Gate 07/10/2011
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o-Danphos 

 
 

 

 

HRMS spectra of Danphos type phosphines 
 

 

Danphos:  HRMS: ESI- m/z 

 

Theoretical Isotopic Distribution Experimental Isotopic Distribution 

  

 

 

 

 

 

 

 D:\USUARIS_IR\DANI_P\D(20) y B (07102011).0          D(20) y B (07102011)          MKII Golden Gate 07/10/2011
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p-Danphos: HRMS: ESI- m/z 

 

Theoretical Isotopic Distribution Experimental Isotopic Distribution 

  

 

 

 

 

 

 

o-Danphos:  HRMS: ESI- m/z 

 

Theoretical Isotopic Distribution Experimental Isotopic Distribution 
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31P{1H} NMR spectra of Danphos selenides 

 
Danphos Selenide:  31P{1H} NMR spectrum 

 

 
 

 

p-Danphos Selenide:  31P{1H} NMR spectrum 
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o-Danphos Selenide:  31P{1H} NMR spectrum 
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Reaction profile of the biphasic hydroformylation of vinyl acetate using 4 

equivalents of the sulfonated phosphines.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure. Substrate consumed (mmol) versus time (min) in the biphasic hydroformylation of vinyl acetate 

with sulfonated phosphines. Conditions: [Rh]:[L]:[substrate] = 1:4:2500 (43.4 mmol vinyl acetate), 2 ml 

H2O, 6 ml toluene, 80 ºC, 30 bar CO:H2 (1:1), 16h. 

 

 

Reaction profile of the biphasic hydroformylation of vinyl acetate using 20 

equivalents of the sulfonated phosphines. 
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Figure. Substrate consumed (mmol) versus time (min) in the biphasic hydroformylation of vinyl acetate 

with sulfonated phosphines. Conditions: [Rh]:[L]:[substrate] = 1:20:2500 (43.4 mmol vinyl acetate), 3 ml 

toluene, 5 ml H2O, 80 ºC, 30 bar CO:H2 (1:1). 

 

0 200 400 600 800

0

10

20

30

40

Time (min)

C
o

n
s
u

m
e

d
 S

u
b

s
tr

a
te

 (
m

m
o

l)

 Danphos

 p-Danphos

 o-Danphos

 NaTPPMS



14 

 

Reaction profile of the recycling experiments of the biphasic hydroformylation of 

vinyl acetate using Danphos and p-Danphos 
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Figure.. Substrate consumed (mmol) versus time (min) in the recycling experiments of the biphasic 
hydroformylation of vinyl acetate with Danphos phosphine. Conditions: [Rh]:[L]:[substrate] = 1:20:2500 

(43.4 mmol vinyl acetate), 3 ml toluene, 5 ml H2O, 80 ºC, 30 bar CO:H2 (1:1). 
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p-Danphos

 

Figure. Substrate consumed (mmol) versus time (min) in the recycling experiments of the biphasic 
hydroformylation of vinyl acetate with p-Danphos phosphine. Conditions: [Rh]:[L]:[substrate] = 

1:20:2500 (43.4 mmol vinyl acetate), 3 ml toluene, 5 ml H2O, 80 ºC, 30 bar CO:H2 (1:1). 
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Reaction profile of the biphasic hydroformylation of allyl cyanide using 20 

equivalents of the sulfonated phosphines. 
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Figure. Substrate consumed (mmol) versus time (min) in the biphasic hydroformylation of allyl cyanide 

with sulfonated phosphines. Conditions: [Rh]:[L]:[substrate] = 1:20:2500 (43.4 mmol allyl cyanide), 3 ml 

toluene, 5 ml H2O, 80ºC, 30 bar CO:H2 (1:1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16 

 

Reaction profile of the recycling experiments of the biphasic hydroformylation of 

allyl cyanide using Danphos and p-Danphos 
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Danphos

 

Figure. Substrate consumed (mmol) versus time (min) in the recycling experiments of the biphasic 
hydroformylation of allyl cyanide with Danphos phosphine. Conditions: [Rh]:[L]:[substrate] = 1:20:2500 
(43.4 mmol allyl cyanide), 3 ml toluene, 5 ml H2O, 80 ºC, 30 bar CO:H2 (1:1). 
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Figure. Substrate consumed (mmol) versus time (min) in the recycling experiments of the biphasic 
hydroformylation of allyl cyanide with p-Danphos phosphine. Conditions: [Rh]:[L]:[substrate] = 1:20:2500 
(43.4 mmol allyl cyanide), 3 ml toluene, 5 ml H2O, 80 ºC, 30 bar CO:H2 (1:1). 

 

 


