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Table 1. Self-consistent basicity scale in THF solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
a
 Colors are used according to 

protonation center: carbon – 

black, nitrogen – blue, 

phosphorus – green. 
b
 If not 

stated otherwise, pKa values 

in MeCN were estimated 

from the data in THF using 

linear regression. pKa values 

of phosphazenes were 

calculated by Eq 9 and pKa 

values of phosphonium ylides 

by Eq 10. 
c
 Literature values.

8
  

d
 Anchor compounds of the 

THF scale. Values in THF 

from ref. 
11

. 
e
 Experimental 

values from this work. 
f
 

Experimental value from ref. 

38
. Prediction by Eq 8 gives 

31.7. 

(See the full text for the 

equations) 

pK ip pK α pK a
b

(THF) (THF) (MeCN)

1 t -Bu-N=P4(pyrr)9 34.2 35.3 44.0
c

0.0 0

2 t -Bu-N=P4(dma)9 33.0 33.9 42.7
c

0.0 0

3 H2C=P(2,4,6-(MeO)3-C6H2)2Ph 32.9 33.5 42.1
0.0 0.0

4 Ph(CH3)CH-N=P4(pyrr)9 32.9 33.9 42.6
0.0 0

5 Ph(CH3)C=P(2,4,6-(MeO)3-C6H2)3 32.1 33.0 41.6
0.0 0

6 (CH3)2C=P(2,4,6-(MeO)3-C6H2)Ph2 31.8 32.4 40.9
0.0 0.0

7 Ph(CH3)CH-N=P4(dma)9 31.7 32.7 41.2
0.0 0

8 MeO-CH=P(4-MeO-C6H4)3 30.9 31.7 40.0
0.0 0

9 (CH3)2C=P(4-MeO-C6H4)3 30.8 31.5 39.9
0.0 0

10 Ph(CH3)C=P(2,6-(MeO)2-C6H3)3 30.8 31.6 40.0
0.0 0

11 CH3-CH=P(C6H11)2Ph 30.3 30.8 39.0
0.0 0

12 Et-N=P1(imme)3 30.2 30.9 39.2
0.0 0

13 (CH3)2C=P(3,5-(MeO)2-C6H3)3 29.9 30.7 38.9
0.0 0

14 H2C=P(2,4,6-(MeO)3-C6H2)Ph2 29.8 30.4 38.6
0.0 0

15 CH3-CH=P(C6H11)Ph2 29.8 30.2 38.4
0.0 0

16 Et-N=P1(tmg)3 29.7 30.4 38.7
0.0 0

17 MeO-CH=P(C6H11)Ph2 29.7 30.1 38.3
0.0

18 (CH3)2C=P(dma)3 29.5 29.6 37.7
0.0 0

19 H2C=P(C6H11)2Ph 29.4 29.9 38.0
0.0 0

20 Ph(CH3)CH-N=P1(imme)3 29.0 29.7 38.0
0.0 0

21 H-N=P1(imme)3 28.8 29.4 37.6
0.0 0

22 Ph(CH3)CH-N=P4(Ph)9 28.8 30.0 38.2
0.0 0

23 (CH3)2C=PPh3 28.7 28.9 36.9
0.0 0

24 t -Bu-N=P1(tmg)3
d

28.4 29.1 37.3
0.0 0

25 t -Bu-N=P3(dma)6NEt2 28.3 29.4 37.6
0.0 0

26 H-N=P1(tmg)3 28.1 29.0 37.2
0.0 0

27 4-MeO-C6H4-N=P4(pyrr)9
d

27.8 28.9 37.1
0 0

28 H2C=P(4-MeO-C6H4)3 27.8 28.5 36.5
0.0 0

29 CH3-CH=PPh3 27.5 27.9 35.9
0.0 0

30 Ph-N=P4(pyrr)9 27.4 28.5 36.6
0.0 0

31 CH3-CH=P(1-Napht)Ph2 27.3 27.8 35.8
0.0

32 t -Bu-N=P3(dma)6N(i- Pr)2 27.1 28.2 36.4
0.0 0

33 Ph-CH=P(pyrr)2tmg 27.1 27.7 35.6
0.0 0

34 H2C=P(3,5-(MeO)2-C6H3)3 26.7 27.5 35.3
0.0 0

35 H2C=P(3-MeO-C6H4)3 26.6 27.1 34.9
0 0

36 Ph-CH=P(dma)2tmg 26.6 27.1 34.9
0.0 0.0

37 H2C=PPh3 26.2 26.6 34.4
0.0 0

38 (CH3)3C-CH=PPh3 26.1 26.7 34.5
0.0 0.0

39 t -Bu-N=P3(Ph)7 25.6 26.7 34.7
0.0 0.0

40 Ph-CH=P(-NMe-CH2-CH2-)3N 25.4 26.1 33.18
e

0.0 0

41 H2C=P(2,4,6-(Me)3-C6H2)3 25.2 25.6 33.3
0.0 0

42 Et-N=P2(dma)5
d

24.9 25.3 32.94
c

43 t -Bu-N=P2(dma)5 24.4 25.0 33.13
e

0.0 0.0

44 Ph-CH=P(pyrr)3 23.8 24.3 32.46
e

0.0 0.0

45 P(-NMe-CH2-CH2-)3N 23.8 24.1 32.90
f

0.0 0.0

46 4-NO2-C6H4-CH=P(2,4,6-(MeO)3-C6H2)3 23.4 24.5 30.72
e

0.0 0.0

47 Ph-CH=P(dma)3 22.3 22.7 31.26
e

0
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