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Table 1. Summary of Second-order Rate Constants ( kClPhO-, M-1s-1) for the Reactions of ClPhO- with PNPA, PNPDPP and PNPBS in DMSO-H2O Mixtures of Varying Compositions at 25±0.1˚C.

mole % 

DMSO
pKa a
(ArOH)
PNPAb

(C=O)
PNPDPPa
(P=O)
PNPBS 

(SO2)

10
9.94
0.653
0.236
3.27 × 10-4

20
10.58
0.760
0.303
4.58 × 10-4

30
11.21
1.36
0.729
1.50 × 10-3

40
11.93
2.80
1.81
3.33 × 10-3

50
12.73
5.90
4.89
9.97 × 10-3

60
13.54
13.6
11.9
0.0336

70
14.34
34.7
30.2
0.101

80
15.14
94.8
78.9
0.301

90
15.95
334
235
1.09

a Data taken from ref. 6b ,   b Data taken from ref. 6c.
Table 2. Summary of Second-order Rate Constants ( kOx-, M-1s-1) for the Reactions of Ox- with PNPA, PNPDPP and PNPBS in DMSO-H2O Mixtures of Varying Compositions at 25±0.1˚C.

mole % 

DMSO
pKa a
(OxH)
PNPAb
(C=O)
PNPDPPa
(P=O)
PNPBS 

(SO2)

10
10.04
77.8
4.56
0.0301

20
10.68
139
8.40
0.0719

30
11.33
309
23.9
0.225

40
12.06
740
70.9
0.623

50
12.86
1680
195
2.03

60
13.69
3850
367
5.73

70
14.51
8200
709
14.9

80
15.32
17200
1640
30.8

90
16.14
40500
3390
65.9

  a Data taken from ref. 6b ,   b Data taken from ref. 6c.
Table 3. Summary of the Magnitude of the α-effect (kOx-/ kClPhO-) for the Reactions of PNPA, PNPDPP and PNPBS with Ox- and ClPhO- in DMSO-H2O Mixtures at 25±0.1˚C.

mole % 

DMSO
PNPAa
(C=O)
PNPDPPb
(P=O)
PNPBS 

(SO2)
Mole % 

DMSO
pKa a
(OxH)
PNPAb
(C=O)
PNPDPPa
(P=O)
PNPBS 

(SO2)

10
119
19.3
92.0
10
10.04
77.8
4.56
0.0301

20
183
27.7
157
20
10.68
139
8.40
0.0719

30
227
32.8
150
30
11.33
309
23.9
0.225

40
264
39.2
187
40
12.06
740
70.9
0.623

50
285
39.9
204
50
12.86
1680
195
2.03

60
283
30.8
171
60
13.69
3850
367
5.73

70
236
23.5
148
70
14.51
8200
709
14.9

80
181
20.8
102
80
15.32
17200
1640
30.8

90
121
14.4
60.5
90
16.14
40500
3390
65.9

a Data taken from ref. 6c ,   b Data taken from ref. 6b
Table 4. Summary of Second-order Rate Constants (kZPhO-, M-1s-1) for Reactions of PNPA, PNPDPP and PNPBS with Z-substituted phenoxides (ZC6H4O-) in 50 mole % DMSO at 25.0˚C.

Z


pKa a
PNPAa
(C=O)
PNPDPP

(P=O)
PNPBS 

(SO2)

4-Me
14.0
40.5
5.68
0.049

H
13.5
19.0
4.44
0.021

4-Cl
12.8
5.90
4.89
9.97×10-3

3-Cl
12.3
2.07
2.86
5.69×10-3

4-CN
10.1
0.12
0.897
―

a Data taken from ref. 12.
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