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Table S1. Experimental and Calculated pK, Values of the Protonation Sites in the Data Set Used in This Study

pKa lonization Data ACD/pK, ADME ADMET Epik Jaguar Marvin Pallas Pipeline SPARC
Cpds Boxes Predictor Pilot
value(s) type quality
Cal Dev® Cal Dev Cal Dev Cal Dev Cal Dev Cal Dev Cal Dev Cal Dev Cal Dev
1 963 -H A 9.86 0.23 9.8 0.2 10.020.39 10.120.49 100 04 9.46 -0.17 9.48 -0.15 9.50 -0.13 9.49 -0.14
2 475 -H R 479 0.03 47 -01 4.00 -0.76 476 0.00 4.0 -0.8 454 -0.22 466 -0.10 476 0.00 4.77 0.01
3 3742 -H R 3.74 -0.00 36 -0.1 3.86 0.12 371 -0.03 33 -04 427 053 466 092 ° - 3.75 0.01
4 4874 -H R 479 -0.08 49 00 433 -054 476 -011 44 -05 475 -0.12 481 -0.06 487 0.00 4.75 -0.12
5 12.35° -H A 136 1.25 129 0.6 12.16-0.19 12.87 052 12.2 -0.2 13.17 0.82 14.88 2.53 ° - 12.50 0.15
6 328 +H A 467 139 33 00 196 -1.32 373 045 50 1.7 358 0.30 569 241 ° - 3.18 -0.10
993 -H A 17.00 7.07 9.8 -0.1 11.591.66 11.331.40 ° - 11.13 1.20 1325332 ° - 8.41 -1.52
7 1058 +H A 10.76 0.18 104 -0.2 10.08 -0.50 12.06 1.48 10.2 -0.4 10.710.13 10.72 0.14 10.63 0.05 10.40 -0.18
8 2501 +H R 251 001 21 -04 253 003 284 034 ¢ 04 269 019 204 -046 219 -0.31 2.36 -0.14
4874 -H R 486 -0.0150 01 472 -0.15 449 -0.38 ¢ -1.0 477 -0.10 517 0.30 3.16 -1.71 476 -0.11
9 23 -H A 242 012 36 13 242 012 256 026 74 51 292 062 225 -0.056.50 420 3.18 0.88
4.9 +H A 569 0.79 67 18 661 171 7.79 289 53 04 7.40 250 6.93 2.03 297 -1.93 7.17 2.27
10 5.06 +H A 450 -056 47 -04 4.05 -1.01 675 1.69 ° - 0.98 -4.08 4.70 -0.36 5.00 -0.06 4.23 -0.83
11 994 +H A 994 0.00 99 -0.0 9.86 -0.08 10.04 0.10 9.1 -0.8 10.010.07 9.81 -0.13 9.91 -0.03 9.96 0.02
12 9.7 +H A 10.530.83 89 -0.8 9.41 -0.29 10.04 0.34 - 9.80 0.10 10.37 0.67 9.73 0.03 9.57 -0.13
13 986 +H A 10.00 0.14 95 -04 9.70 -0.16 10.04 0.18 88 -1.1 9.99 0.13 9.45 -0.41 10.66 0.80 10.08 0.22
14 999 +H A 10.00 0.01 96 -04 9.71 -0.28 10.04 0.05 9.2 -0.8 10.04 0.05 9.45 -0.54 9.52 -0.47 10.32 0.33
15 2735 -H A 244 -030 28 01 3.09 036 270 -0.04 3.1 04 289 0.16 254 -0.20 3.00 0.27 3.56 0.83
16 262 -H A 245 -0.17 26 -0.0 292 030 273 011 71 45 280 0.18 255 -0.07 3.00 0.38 3.49 0.87
17 265 -H A 244 -021 26 -00 291 026 266 001 83 57 274 009 254 -0.11 3.00 0.35 351 0.86
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19
20
21
22
23

24
25
26

27
28
29
30
31
32
33
34
35
36
37
38

7.25
2.72
2.68
2.73
9.07
7.64
4.13
11.39
3.47
9.58
3.19
7.87
7.905
5.68
5.55
8.505
8.28
8.45
7.9798
8.14
8.13
7.95
8.14
7.89
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6.81
2.45
2.45
2.44
8.44
7.84 0.20
4.09 -0.04
11.08 -0.31
3.48 0.01
9.43 -0.15
3.71 052
755 -0.32
8.29 0.38
538 -0.30
538 -0.17
7.90 -0.61
7.91 -0.37
7.92 -0.53
7.92 -0.06
7.93 -0.21
7.93 -0.20
7.92 -0.03
7.93 -0.21
7.80 -0.09

-0.44
-0.27
-0.23
-0.29
-0.63

7.2
2.8
2.6
2.8
9.1
7.1
5.1

3.6
9.3
2.7
7.8
8.6
5.3
5.3
8.7
8.5
8.7
8.1
8.4
7.9
7.9
8.0
8.0

7.00
3.14
2.98
3.13
8.84

-0.25
0.42
0.30
0.40
-0.23
7.61 -0.03
5.51 1.38
10.32 -1.07
429 0.82
9.35 -0.23
3.20 0.01
7.80 -0.07
7.64 -0.27
6.41 0.73
5.90 0.35
8.11 -0.40
8.16 -0.12
8.19 -0.26
8.24 0.26
8.29 0.15
8.33 0.20
8.27 0.32
8.41 0.27
7.98 0.09

7.27
2.67

0.02
-0.05
2.68 0.00
2.70 -0.03
10.88 1.81
7.23 -0.41
3.35 -0.78
11.13 -0.26
457 1.10
9.09 -0.49
443 1.24
8.24 0.37
8.17 0.27
3.96 -1.72
3.99 -1.56
740 -1.11
7.40 -0.88
7.53 -0.92
7.53 -0.45
7.67 -0.47
799 -0.14
7.88 -0.07
8.01 -0.13
7.38 -0.51

4.4
3.4
9.0
3.6
8.7
8.6
4.4
15.9
3.9
9.1
5.7
115

4.1
3.6
7.5
7.4
7.6
7.3
7.5
7.5
6.8
8.1
7.2

-2.9
0.7
6.3
0.9

1.0
0.3
4.5
0.4

2.5
3.6

-1.6
-2.0
-1.0
-0.9
-0.9
-0.7
-0.6
-0.6
-1.2
0.0

7.44
3.03
2.80
2.97
8.61
7.73
3.52
8.32
3.41
9.67
8.53

0.19
0.31
0.12
0.24
-0.46
0.09
-0.61
-3.07
-0.06
0.09
5.34

14.80 6.93

8.65
3.35
3.25
6.99
6.99
6.98
6.98
6.98
6.98
6.98
6.98
6.98

0.75

-2.33
-2.30
-1.52
-1.29
-1.47
-1.00
-1.16
-1.15
-0.97
-1.16
-0.91

7.10
2.55
2.56
2.54
9.15
6.92 -0.72
3.94 -0.19
12.78 1.39
3.83 0.36
10.08 0.50
3.25 0.06
8.12 0.25
8.07 0.17
5.72 0.04
5.78 0.23
7.90 -0.61
7.95 -0.33
7.99 -0.46
7.99 0.01
8.03 -0.11
7.97 -0.16
7.96 0.01
7.96 -0.18
7.95 0.06

-0.15
-0.17
-0.12
-0.19
0.08

7.02
3.00
3.00
3.00
8.89
7.80

-0.23
0.28
0.32
0.27
-0.18
0.16

11.56 7.43

4.17
3.48
9.60
3.63
8.92
b

4.00
4.00
3.89
7.26
7.83
7.83
8.01
7.97
7.96
8.37
7.40

-1.22
0.01
0.02
0.44
1.05
-1.68
-1.55
-4.62
-1.02
-0.62
-0.15
-0.13
-0.16
0.01
0.23
-0.49

6.82 -0.43
3.57 0.85
349 081
3.52 0.79
9.70 0.63
8.18 0.54
3.96 -0.17
11.00 -0.39
3.62 0.15
9.05 -0.53
3.09 -0.10
7.27 -0.60
9.10 1.20
3.74 -1.94
3.77 -1.78
730 -1.21
7.30 -0.98
7.08 -1.37
7.08 -0.90
7.08 -1.06
7.08 -1.05
7.08 -0.87
7.30 -0.84
6.85 -1.04
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

8.01
7.81
8.39
8.06
8.19
8.39
8.13
7.78
7.48
7.78
7.48
7.015
6.94
7.3
8.73
8.82
8.83
8.88
2.515
4.207
8.7
9.234
8.28
6.352
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7.81
7.67
7.85
7.86
7.87
7.88
7.80
7.72
7.72
7.58
7.58
7.37
7.29
7.23
9.31
9.30
9.30
9.31
2.51
4.20
8.97
8.91
8.31
4.36

-0.20
-0.14
-0.54
-0.20
-0.32
-0.51
-0.33
-0.06
0.24
-0.20
0.10
0.36
0.35
-0.07
0.58
0.48
0.47
0.43
-0.01
-0.01
0.27
-0.32
0.03
-1.99

8.1
7.9
8.5
8.0
8.2
7.9
7.9
8.4
7.9
7.7
8.0
7.5
7.5
8.8
8.9
8.9
9.0
9.0
2.6
3.9
8.5

8.1
2.9

0.1 8.06
0.1 7.75
01 7.73
-0.1 7.88
0.0 8.01
-05 8.14
-0.2 7.61
06 7.72
04 7.89
-0.1 7.07
05 7.22
05 579
0.6 5.70
15 6.18
02 7.69
01 784
0.2 8.04
0.1 8.05
0.1 267
0.3 4.05
-0.2 7.88
- 1.37
-0.2 7.34
-3.5 1.59

0.05

-0.06
-0.66
-0.18
-0.18
-0.25
-0.52
-0.06
0.41

-0.71
-0.26
-1.23
-1.24
-1.12
-1.04
-0.98
-0.79
-0.83
0.16

-0.16
-0.82
-7.86
-0.94
-4.76

7.52
7.37
7.48
7.48
7.62
7.68
7.56
7.74
7.80
6.51
6.64
6.64
6.64
6.44
7.40
1.27
7.47
7.39
2.03
4.20
7.81
b

9.81
2.66

-0.49
-0.44
-0.91
-0.58
-0.57
-0.71
-0.57
-0.04
0.32

-1.27
-0.84
-0.38
-0.3

-0.86
-1.33
-1.55
-1.36
-1.49
-0.49
-0.01
-0.89

1.53
-3.69

7.2
7.2
7.9
7.9
7.7
8.0
9.0
7.0
7.0
7.0
6.8
6.2
6.2
6.7
7.6
7.9
7.8
8.0
2.7
3.4
6.9

9.9
4.4°

-0.8
-0.6
-0.5
-0.2
-0.5
-0.4
0.9

-0.8
-0.5
-0.8
-0.7
-0.8
-0.7
-0.6
-1.1
-0.9
-1.0
-0.9
0.2

-0.8
-1.8

-2.0

6.98
6.98
6.98
6.98
6.98
6.98
6.98
6.64
6.64
6.64
6.64
6.64
6.64
6.29
6.98
6.98
6.98
6.98
2.78
4.08
7.65
8.70
7.95
6.05

-1.03
-0.83
-1.41
-1.08
-1.21
-1.41
-1.15
-1.14
-0.84
-1.14
-0.84
-0.38
-0.30
-1.01
-1.75
-1.84
-1.85
-1.9

0.27

-0.13
-1.05
-0.53
-0.33
-0.30

7.99
7.90
7.87
7.91
7.95
8.00
7.83
7.66
7.71
7.56
7.61
7.40
7.38
7.23
7.90
7.90
7.90
8.00
2.51
4.20
7.29

7.65
2.19

-0.02
0.09

-0.52
-0.15
-0.24
-0.39
-0.3

-0.12
0.23

-0.22
0.13

0.39

0.44

-0.07
-0.83
-0.92
-0.93
-0.88
-0.01
-0.01
-1.41

-0.63
-4.16

7.99
7.79
6.84
7.40
7.99
8.55
7.79
7.39
7.96
7.73
7.30
7.30
7.30
2.34
6.73
6.73
8.88
8.88
3.46
3.53
8.65
8.97
5.13
3.43

-0.02
-0.02
-1.55
-0.66
-0.20
0.16

-0.34
-0.39
0.48

-0.05
-0.18
0.29

0.36

-4.96
-2.00
-2.09
0.05

0.00

0.95

-0.68
-0.05
-0.26
-3.15
-2.92

6.85
6.62
7.31
7.31
7.31
7.31
7.53
6.95
6.95
6.87
6.87
6.35
6.30
6.94
7.30
7.30
7.30
7.30
2.39
4.02
7.56

9.04
3.24

-1.16
-1.19
-1.08
-0.75
-0.88
-1.08
-0.60
-0.83
-0.53
-0.91
-0.61
-0.67
-0.64
-0.36
-1.43
-1.52
-1.53
-1.58
-0.13
-0.19
-1.14

0.76
-3.11
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63
64
65

66

67
68
69
70
71
72
73
74

75

76

77

10.39
5.03
5.04
2.12
7.65
2.16
8.05
5.32
5.29
5.3
10.95
11.01
11.02
10.83
3.285
7.435
9.3
3.27
7.32
9.11
3.3
7.68
9.69
4.45
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10.30 -0.09

4.76
4.76

-0.27
-0.28

2.24
7.47
247
7.50
8.06
8.05 2.76
8.07 2.77
11.19 0.24
11.19 0.18
11.17 0.15
11.20 0.37
45 1.22
11.01 3.58
8.03 -1.27
45 123
10.80 3.48
8.48 -0.63
450 1.20
11.02 3.34
8.50 -1.19
434 -0.11

0.12
-0.18
0.31
-0.55
2.74

8.9
5.4
5.4
2.7
8.1
2.8
8.2
5.5
5.5
5.6
11.0
11.1
11.1
111
3.3
9.3
114
3.2
9.0
12,5
3.3
9.4
12.0
4.7

-1.5 825 -2.14 6.59

0.4
0.4
0.6
0.4
0.6
0.1
0.2
0.2
0.3
0.1
0.1
0.1
0.3
0.0
1.9
2.1
-0.1
1.7
3.4
0.0
1.7
2.3
0.3

5.15
5.15

0.12
0.11

2.55
8.28
2.74
8.42
7.61
7.63 2.34
7.71 241
10.51 -0.44
10.85 -0.16
10.88 -0.14
11.07 0.24
6.70 3.42
3.15 -4.29
8.53 -0.77
7.67 4.40
3.80 -3.52
8.87 -0.24
746 4.16
3.32 -4.36
8.90 -0.79
446 0.01

0.43
0.63
0.58
0.37
2.29

-3.80
0.09
0.09
0.58
-0.15
0.54
-0.54
3.90
3.92
3.92
-2.64
-2.43
-2.39
8.97 -1.86
461 1.33
10.42 2.99

7.95 -1.75
9

5.12
5.13
2.70
7.50
2.70
7.51
9.22
9.21
9.22
8.31
8.58
8.63

8.39
7.43 -1.68
462 1.32
10.43 2.75
8.49 -1.20
445 0.00

1.07

1.6
7.2
7.0
2.3
9.2
2.8
9.3

10.6
10.3
10.3
10.3

4.5

-8.8 10.64 0.25 9.46

2.2
2.0
0.2
1.6
0.6
1.3

-0.4
-0.7
-0.7
-0.5

0.0

4.60
4.60

-0.43 4.82
-0.44 4.82

-0.93
-0.21
-0.22

2.17
8.00
2.81
8.51
6.64
6.89
6.89
7.07
7.10
7.15
7.17

0.05
0.35
0.65
0.46
1.32
1.60
1.59
-3.88
-3.91
-3.87
-3.66
412 0.84
8.36 0.93
10.97 1.67
431 1.04
7.87 0.55
11.43 2.32
441 111
8.36 0.68
11.44 1.75
451 0.06

-1.76
5.89
-1.76
7.20
5.68
5.65 0.36
5.65 0.35
13.69 2.74
12.53 1.52
12.58 1.56
12.02 1.19
8.87 5.59
8.92 1.49
7.56 -1.74
10.70 7.43
6.52 -0.80
8.04 -1.07
8.87 5.57
8.92 1.24
8.06 -1.63
445 0.00

-3.88
-1.76
-3.92
-0.85
0.36

6.37
5.70
5.70
2.04
8.30
2.50
8.30
4.77
4.77
4.77
9.77
9.77
9.77
9.77
3.05
9.48
7.33
3.50
9.25
7.79
3.05
9.48
7.81
4.16

4.02°
0.67 4.74
0.66 4.74

-0.08
0.65
0.34
0.25
-0.55
-0.52
-0.53
-1.18
-1.24
-1.25
-1.06
-0.24
2.05
-1.97
0.23
1.93
-1.32
-0.25
1.80
-1.88
-0.29

3.32
8.31
3.64
8.39
6.33
6.36
6.40
9.52
9.52
9.52

9.52
b

b

b

4.10

-0.29
-0.30
1.20
0.66
1.48
0.34
1.01
1.07
1.10
-1.43
-1.49
-1.50
-1.30

-0.35
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78
79

80
81
82
83
84
85

86
87
88
89
90
91
92
93

94
95
96
97

9.355
3.128
4.761
6.396
7.72
8.16
8.12
9.7
8.39
3.443
6.14
8.22
9.23
5.68
3.6
3.56
3.6
3.65
3.451
8.275
3.99
8.75
9.35
10.29
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9.57
2.93
4.23
5.09
8.74
7.23
8.02
9.84
8.50
3.40
7.03
8.23
9.28
6.65
3.56
3.39
3.39
3.39
-0.60
8.78
4.18
8.43
8.44

0.22
-0.20
-0.53
-1.31
1.02
-0.93
-0.10
0.14
0.11
-0.04
0.89
0.01
0.05
0.97
-0.04
-0.17
-0.21
-0.26
-4.05
0.50
0.19
-0.32
-0.91

10.15 -0.14

9.0
2.8
4.2
5.4
7.6
7.9
7.9
9.7
8.6
4.2
8.2
8.4
8.8
5.6
3.7
3.7
3.8
3.8
b
8.2
4.2
8.5
8.3
10.5

0.2

8.49
2.97
4.40
6.20
7.15
7.91
7.94
9.66
8.60
3.43
8.04
8.29
8.79
5.99
3.61
3.79
4.04
4.13
1.04
8.10
3.83
8.57
8.47

-0.87
-0.16
-0.36
-0.20
-0.57
-0.25
-0.18
-0.04
0.21
-0.01
1.90
0.07
-0.44
0.31
0.01
0.23
0.44
0.48
-2.41
-0.18
-0.16
-0.18
-0.88

10.24 -0.05

9.46
3.48
5.28
6.20
9.25
6.15
7.12

0.11 9.3
0.35 ¢
0.52 ¢
-0.20 ¢
153 9.4
-2.01 8.3
-1.00 9.9

10.19 0.49 11.3

8.46
4.62
7.84
9.42
9.93
7.73
3.37
3.38
3.39
3.39
0.06
8.48
4.40
9.92
0.88

0.07 9.6
1.18 3.1
1.70 8.2
1.20 9.0
0.70 9.1
2.05 6.4
-0.23 6.9
-0.18 7.8
-0.21 9.3
-0.26 8.0
-3.39 °

021 7.9
041 4.6
1.17 9.3
0.53 ¢

11.01 0.72 10.8

-0.1

1.7
0.1
1.8
1.6

9.20
3.05
4.67
5.39
7.55
7.34
9.34
9.64
8.80
2.92
8.43
9.19

-0.16
-0.08
-0.09
-1.01
-0.17
-0.82
1.22
-0.06
0.41
-0.52
2.29
0.97

10.07 0.84

7.18
4.09
4.27
4.22
4.22
-6.43
8.23
4.00
9.33
9.24
941

1.50
0.49
0.71
0.62
0.57
-9.88
-0.04
0.01
0.58
-0.11
-0.88

9.29
2.84
4.01
4.90
7.96
3.83
8.37
9.95
8.36
3.66
7.78
8.80
9.12
5.69
3.56
3.60
3.60
3.60
-1.12
8.47
4.46
8.80
8.90

-0.07
-0.29
-0.75
-1.50
0.24
-4.33
0.25
0.25
-0.03
0.22
1.64
0.58
-0.11
0.01
-0.04
0.04
0.00
-0.05
-4.57
0.20
0.47
0.05
-0.45

10.28 -0.01

9.40
2.25
6.50
8.51
7.66
7.90
8.05
9.52
8.66
4.78
7.17
8.10
9.23
5.68
3.58
3.58
3.58
3.58
3.20
7.04
3.80
8.35
8.79

0.04
-0.88
1.74
2.11
-0.06
-0.26
-0.07
-0.18
0.27
1.34
1.03
-0.12
0.00
0.00
-0.02
0.02
-0.02
-0.07
-0.25
-1.24
-0.19
-0.40
-0.56

11.12 0.83

8.70
2.84
441
5.19
7.96
7.80

-0.66
-0.29
-0.35
-1.21
0.24

-0.36

10.20 2.08

9.89
8.51
3.83
8.29
9.67

0.19
0.12
0.39
2.15
1.45

10.54 1.31

7.14
3.42
3.42
3.42
3.42
b

8.90
412
9.69
9.44

1.46
-0.18
-0.14
-0.18
-0.23
0.63
0.13
0.94
0.09

10.40 0.11
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98
99
100

101

102
103

104

105
106
107
108
109
110

111

112

113

114

9.77
7.55
3.2
7.18
3.37
7.04
5.24
2.975
5.36
3.68
7.77
9.89
9.61
10.71
10.34
10.4
6.38
3.65
10.4
4.21
3.62
6.1
8.14
114
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10.15 0.38
8.02 0.47
341 021
7.43 0.25
3.49 0.12
6.91 -0.13
1.85 -3.39
3.15 0.18
5.43 0.07
3.23 -0.45
7.21 -0.56
9.97 0.08
9.38 -0.23
10.27 -0.44
10.25 -0.09
10.24 -0.16
5.70 -0.68
3.04 -0.61
9.79 -0.61
433 0.12
3.35 -0.27
6.36 0.26
8.42 0.28
11.24 -0.16

10.5
9.1
3.1
7.4
3.1
7.3
8.3
3.0
5.5
3.1
7.4
9.8
9.3
10.5
10.4
10.4
6.1
3.5
8.7
4.3
3.7
6.1
7.5
10.6

0.7

-0.2
0.1
0.0
-0.3
-0.2
-1.7
0.1
0.1
0.0
-0.6
-0.8

10.24 0.47
9.15 1.60
3.45 0.25
7.74 0.56
3.91 0.54
7.52 0.48
6.71 1.47
3.24 0.27
5.97 0.61
3.95 0.27
7.69 -0.08
9.94 0.05
9.43 -0.18
10.41 -0.30
10.30 -0.04
10.41 0.01
499 -1.39
3.79 0.14
9.48 -0.92
3.25 -0.96
4.26 0.64
6.82 0.72
7.96 -0.18
10.20 -1.20

11.01 1.24
9.77 2.22
3.60 0.40
8.29 1.11
3.72 0.35

8.09 1.05
g

2.89
7.37

-0.09
2.01
3.41 -0.27
8.14 0.37
10.15 0.26
8.64 -0.97
1142 0.71
11.19 0.85
1141 1.01
3.53 -2.85
459 0.94
10.18 -0.22
440 0.19
341 -0.21
6.27 0.17
7.68 -0.46
10.16 -1.24

10.7

6.1
7.8
6.3
7.3

9.5
10.9
10.7
10.8
4.0
3.7
8.4
3.7
2.9

115

0.9

2.9
0.6
2.9
0.3

9.41
9.25
3.28
8.01
3.16
7.71
8.22
3.18
5.19
3.11
7.73

-0.36
1.70
0.08
0.83
-0.21
0.67
2.98
0.21
-0.17
-0.57
-0.04
9.51 -0.38
9.52 -0.09
10.33 -0.38
10.33 -0.01
10.33 -0.07
6.00 -0.38
4.25 0.60
9.91 -0.49
3.94 -0.27
3.39 -0.23
6.24 0.14
8.23 0.09
10.25 -1.15

10.28 0.51
9.03 1.48
344 0.24
7.70 0.52
3.44 0.07
7.70 0.66
9.54 4.30
1.80 -1.18
1.39 -3.97
3.50 -0.18
743 -0.34
9.71 -0.18
9.86 0.25
10.37 -0.34
10.37 0.03
10.37 -0.03
6.25 -0.13
406 041
9.84 -0.56
432 0.11
3.20 -0.42
6.13 0.03
7.69 -0.45
11.28 -0.12

11.12 1.35
10.12 2.57
3.20 0.00
7.11 -0.07
3.37 0.00
7.11 0.07
8.78 3.54
294 -0.04
5.50 0.14
3.21 -0.47
7.69 -0.08
8.53 -1.36
9.50 -0.11
13.18 2.47
13.18 2.84
13.18 2.78
6.67 0.29
3.90 0.25
1157 1.17
433 0.12
443 0.81
455 -1.55
8.23 0.09
11.40 0.00

10.40 0.63
9.78 2.23
3.29 0.09
7.54 0.36
3.54 0.17
7.00 -0.04
5.25 0.01
3.82 0.85
5.55 0.19
3.77 0.09
7.34 -0.43
10.00 0.11
9.70 0.09
10.54 -0.17
10.48 0.14
10.51 0.11
5.58 -0.80

3.20 -0.45
b

3.99
3.07
6.52 0.42
7.74 -0.40
10.10 -1.30

-0.22
-0.55
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115
116

117

118

119

120

121

122
123

124
125
126
127

128

10.55
452
8.47
5.784
9.756
4.06
9.2
11.88
2.31
8.2
10.11
1.975
8.78
10.13
4.44
8.65
10.07
3.861"
3.861"
7.928
3.459
5.097
1.93
6.225
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10.55 0.00 10.4

4.93
8.21
5.45
9.26

0.41
-0.26
-0.33
-0.50
3.21 -0.85
8.94 -0.26
11.98 0.10
1.07 -1.24
8.20 0.00
9.55 -0.56
2.10 0.13
8.95 0.17
9.57 -0.56
441 -0.03
9.26 0.61
9.60 -0.47
3.91 0.05
3.91 0.05
7.96 0.03
3.61 0.15
482 -0.28
2.39 0.46
5.34 -0.89

5.4
8.5
6.0
9.7
4.1
8.9
b

1.6
8.6
b

2.7
8.7
9.9
4.6
8.5
9.5
3.7
3.7
7.9
3.5
5.0
2.2
4.0

0.2

9.06
5.36
8.81
5.85
9.54
484 0.78
9.69 0.49
12.12 0.24
1.75 -0.56
8.97 0.77
10.56 0.45
2.61 0.64
9.60 0.82
8.35 -1.78
453 0.09
8.72 0.07
9.81 -1.30
3.89 0.03
3.89 0.03
7.62 -0.31
3.41 -0.05
5.22 0.12
294 101
481 -142

-1.49
0.84
0.34
0.07
-0.22

9.96
5.88
8.88 0.41
5.40 -0.38
10.21 0.45
4.69 0.63
10.21 1.01
12.89 1.01
422 191

-0.59
1.36

10.9
7.5
7.0°
7.2
9.0
4.2
9.2

10.18 1.98 ¢

9.45
2.69
8.42
9.90
4.36
8.82
9.75
3.54
3.54
8.63
4.14
5.88
2.71
4.46

-0.66
0.72
-0.36
-0.23
-0.08
0.17
-0.32
-0.32
-0.32
0.70
0.68
0.78
0.78
-1.77

3.5
3.5
8.4

1.5°
5.2

0.4
3.0

8.46
5.67
9.66
6.24
9.58
5.28 1.22
951 031
12.48 0.60
3.19 0.88
944 124
10.41 0.30
209 0.12
9.96 1.18
9.24 -0.89
485 041
8.96 0.31
9.81 -0.26
3.78 -0.08
3.78 -0.08
7.75 -0.18
3.20 -0.26
5.13 0.03
3.05 1.12
591 -0.32

-2.09
1.15
1.19
0.46
-0.18

11.28 0.73
5.55 1.03
8.56 0.09
6.14 0.36
8.77 -0.99
423 0.17
8.16 -1.04
12.12 0.24
214 -0.17
7.55 -0.65
8.90 -1.21
1.79 -0.19
8.70 -0.08
9.03 -1.10
4.08 -0.36
10.85 2.20
9.38 -0.69
3.70 -0.16
3.70 -0.16
8.63 0.70
3.08 -0.38
459 -0.51
4.09 2.16
5.32 -0.90

10.55 0.00
5.08 0.56
8.71 0.24
6.04 0.26
9.77 0.01
4.64 0.58

9.77 0.57
b

4.10

9.52
b

1.79
1.32
5.84 3.87
10.04 1.26
9.39 -0.74
455 0.11
9.67 1.02
10.01 -0.06
3.86 0.00
3.86 0.00
7.89 -0.04
3.52 0.06
5.02 -0.08
2.52 0.59
541 -0.82

9.81
5.78
8.70 0.23
5.30 -0.48
10.40 0.64
3.33 -0.73
9.96 0.76

11.73 -0.15
b

-0.74
1.26

8.47 0.27
11.08 0.97
293 0.96
10.41 1.63
9.52 -0.61
453 0.09
8.52 -0.13
10.49 0.42
3.86 -0.00
3.86 -0.00
8.21 0.28
3.32 -0.14
5.12 0.02
3.17 124
422 -2.01
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129

130

131
132
133
134
135
136
137
138
139
140
141
142
143

144

145
146

147

7.41
9.36
2.85
5.66
10.37
9.99
9.62
7.77"
9.32
10.45
3.13
2.218
6.65
6.62
9.555
9.14
8.18
9.4
8.66
9.8
4.44
2.87
8.21
2.89
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8.21
9.30
292 0.07
5.61 -0.05
10.38 0.01
10.38 0.39
9.82 0.2

8.71 0.94
8.29 -1.03
10.36 -0.09
3.21 0.08
2.28 0.06
7.14 0.49
7.15 0.53
9.43 -0.13
8.58 -0.56
8.25 0.07
9.48 0.08
9.17 0.51
9.54 -0.26
471 0.27
2.77 -0.10
8.23 0.02
2.79 -0.10

0.80
-0.06

7.7
9.1
2.8
5.0
10.3
10.1
9.3
7.6
9.1
10.0
3.5
2.3
6.9
6.9
9.4
9.2
8.0
9.4
8.3
9.7
4.8
2.8
8.4
2.8

0.3

-0.3
-0.1
-0.7
-0.1
0.1

-0.3
-0.2
-0.2
-0.4

9.28
8.06
3.02 0.17
5.00 -0.66
10.28 -0.09
10.18 0.19
10.56 0.94
10.10 2.33
8.71 -0.61
9.94 -051
3.39 0.26
221 -0.01
7.16 0.51
6.92 0.30
9.39 -0.16
8.96 -0.18
8.21 0.03
9.71 031
9.79 1.13

1.87
-0.08

8.20
9.32
3.60
6.93
9.70
9.70

9.70
b

0.79
-0.04
0.75
1.27
-0.67
-0.29
0.08
8.47
9.70
4.79
241
7.94
7.94
9.09
9.32 0.18
9.37 1.19
11.22 1.82
11.75 3.09

-0.85
-0.75
1.66
0.19
1.29
1.32
-0.47

8.54
1.96
3.77
8.02
3.88

-1.26
-2.48
0.90
-0.19
0.99

9.89
5.76
2.97
9.42
3.09

0.09
1.32
0.10
1.21
0.20

d

d

2.9°
4.9
10.3
9.8
d
3.0
9.1
9.8
4.0
6.0
8.2
8.5
9.3

7.9
d

d
d
d

d

5.9
7.7
9.3

8.05
9.80
243 -0.42
5.92 0.26
10.30 -0.07
10.21 0.22
10.58 0.96
7.51 -0.26
9.28 -0.04
10.04 -0.41
2.70 -0.43
1.73 -0.49
8.63 1.98
8.55 1.93
9.67 0.12
9.52 0.38
9.12 0.94
10.26 0.86
10.47 1.81

0.44

0.64 8.04 0.63 8.54

10.05 0.69
2.77 -0.08
5.38 -0.28
10.16 -0.21
10.16 0.17
10.74 1.12
10.43 2.66
8.79 -0.53
9.78 -0.67
296 -0.17
2.13 -0.09
6.64 -0.01
6.64 0.02
10.08 0.53
9.06 -0.08
797 -0.21
10.38 0.98
10.65 1.99

9.77
5.76
2.67
9.17
2.87

-0.03 9.22
1.32 6.87
-0.20 2.50
0.96 8.25
-0.02 2.60

-0.58
2.43
-0.37
0.04
-0.29

1.13
8.60 -0.76
412 1.27
5.69 0.03
10.17 -0.20
10.25 0.26
10.25 0.63
4.64 -3.13
9.50 0.18
10.40 -0.05
3.09 -0.04
2.72 0.50
6.69 0.04
6.62 0.00
9.60 0.04
9.19 0.05
8.19 0.01
8.16 -1.24
9.8 114
9.67 -0.13
-1.20 -5.64
2.86 -0.01
8.19 -0.02
2.77 -0.12

9.98
8.87

2.57
-0.49
2.66 -0.19
5.26 -0.40
10.23 -0.14
10.28 0.29
9.63 0.01
7.10' -0.67
9.18 -0.14
9.90 -0.55
3.20 0.07
2.32 0.10
9.09 2.44
9.09 2.47
9.08 -0.48
8.86 -0.28
9.28 1.10
10.34 0.94
9.53 0.87
10.96 1.16
4.77 0.33
3.33 0.46

9.62 141
b
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148

149

150
151

152
153
154
155
156

157
158
159
160

161
162

163

8.14
9.36
2.05
4.83
1.77
4.87
6.51
2.92
10.525
9.05
9.19
6.43
7.83
1.67
5.5
4.53
10.07
6.488
2.95
5.408
8.17
0.99
5.39
7.03
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8.09
9.43
2.20
4.80
1.95
4.58

-0.05
0.07
0.15
-0.03
0.18
-0.29
5.93 -0.58
255 -0.37
11.35 0.82
8.47 -0.58
8.47 -0.72
6.32 -0.11
914 131
0.71 -0.96
8.08 2.58
464 0.11
10.35 0.28
6.32 -0.17
2.95 0.00
5.40 -0.01
8.32 0.15
1.00 0.01
4.71 -0.68
7.02 -0.01

8.3
9.6
2.1
4.7
2.1
4.8
5.6
2.8
10.7
8.9
8.9
5.3
8.3
3.2
6.2
4.6
10.1
6.8
2.8
5.0
8.1
1.3
5.5
7.1

0.2
0.2
0.1

0.3
-0.1
-0.9
-0.1
0.2
-0.2
-0.3
-1.1
0.5
1.5
0.7
0.1
0.0
0.3
-0.2
-0.4
-0.1
0.3
0.1
0.1

7.85
9.70
1.14
5.15
2.08
4.78

-0.29
0.34
0.15
0.32
0.31
-0.09
6.39 -0.12
2.53 -0.39
10.10 -0.43
9.06 0.01
9.06 -0.13
6.08 -0.35
10.30 2.47
1.63 -0.04
7.06 1.56
5.17 0.64
9.99 -0.08
5.97 -0.52
3.07 0.12
489 -0.52
7.95 -0.22
0.35 -0.64
4.67 -0.72
6.76 -0.27

9.42 1.28 ¢

11.191.83 ¢

220 015 47
531 048 2.1
0.14 -1.63 3.9
5.32 045 3.7
7.01 050 4.1
562 2.70 1.8
10.29 -0.24 °

8.47 -0.58 9.0
8.47 -0.72 9.3
5.80 -0.63 7.1
9.78 1.95 10.3
5.04 3.37 3.2
6.65 1.15 1.9
10.79 6.26 °

9.59 -0.48 9.4
7.18 0.69 5.1
3.90 0.95 2.7°
541 0.00 4.2
9.15 0.98 85
-0.51 -1.50 3.5
5.31 -0.08 4.9
7.10 0.07 7.9

2.7
-2.7
2.1
-1.2
-2.4
-1.1

-0.3
-1.2
0.3
2.5

0.9

9.12 098 7.97 -0.17 8.19
10.25 0.89 10.43 1.07 8.16
279 0.74 220 0.15 0.74

4.19
3.73
2.35

-0.64
1.96
-2.52
6.86 0.35
261 -0.31
11.90 1.38
9.37 0.32
9.37 0.18
6.28 -0.15
9.09 1.26
297 1.30
8.33 2.83
5.13 0.60
10.25 0.18
0.61 -5.88
294 -0.01
5.49 0.18
6.59 -1.58
0.99 0.00
5.53 0.14
6.61 -0.42

4.74
0.14
5.78
8.17 1.66
3.47 0.55
14.57 4.05
9.52 0.47
9.52 0.33
6.12 -0.31
8.30 0.47
1.90 0.23
7.18 1.68
5.59 1.06
10.02 -0.05
8.28 1.79
2.95 0.00
5.41 0.00
8.46 0.29
0.99 0.00
5.25 -0.14
6.66 -0.37

-0.09

0.91

3.70

-1.63 -0.48

4.53
5.90
2.88
b

9.55
9.55
5.90
7.90
8.24
4.05
4.80
9.88
5.85
2.95
5.41
8.08
1.48
3.74
7.07

0.05
-1.20
-1.31
-1.13
-2.25
-0.34
-0.61
-0.04
0.50
0.36
-0.53
0.07
6.57
-1.45
0.27
-0.19
-0.64
0.00
0.00
-0.09
0.49
-1.65
0.04

b

b

1.86
491
2.03
4.89
4.92
3.18
9.70
9.43
9.43
7.17
8.38
2.42

-0.19
0.08
0.26
0.02
-1.59
0.26
-0.83
0.38
0.24
0.74
0.55
0.75
8.60 3.10
3.20 -1.33
10.33 0.26
5.58 -0.91
3.05 0.10
5.57 0.16
8.26 0.09
123 0.24
5.03 -0.36
6.83 -0.20
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164

165
166
167

168
169
170
171
172
173
174

175

176

177

178

179

5.333
9.731
11.123
5.07
2.29
9.04
9.5
9.7
8.15
10.06
10.33
9.73
4.215
8.68
4.14
6.2
8.69
3.455
8.11
10.38
8.96
4.33
8.56
9.69
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5.30
9.55
10.45
4.50
2.12
9.24
9.50

-0.03
-0.18
-0.67
-0.57
-0.17
0.20

0.00

1143 1.73
9.57 1.42
10.80 0.74
10.80 0.47

9.38
3.69
8.23
3.57
6.13
8.22
3.74
7.02
9.98
9.63
4.77
9.28
9.89

-0.35
-0.53
-0.45
-0.57
-0.07
-0.47
0.29
-1.09
-0.40
0.67
0.44
0.72
0.20

5.8
9.7
10.9
5.0
2.4
8.9
9.2
10.5
8.7
10.8
10.8
9.3
4.2
8.2
4.5
7.0
9.0
2.2
7.9
10.1
8.9
5.0
8.4
10.2

0.5
-0.0
-0.2
-0.1
0.1
-0.1
-0.3
0.8
0.5
0.7
0.5
-0.4
-0.0
-0.5
0.4
0.8
0.3
-1.3
-0.2
-0.3
-0.1
0.7

0.5

537 0.04 574 041 6.3

10.11 0.38
10.72 -0.40
5.53 0.46
2.63 0.34
8.85 -0.19
9.25 -0.25

9.50
8.44
9.77
9.77

-0.20
0.29

-0.29
-0.56

10.11 0.38
10.27 -0.85
5.30 0.23
1.94 -0.35
8.39 -0.65
9.09 -0.41
10.14 0.44

8.41
9.70
9.70

0.26
-0.36
-0.63

9.43
3.70
8.37
1.70
6.55
8.32
417 0.72
7.84 -0.27
10.35 -0.03
10.07 1.11
420 -0.13
7.62 -0.94
9.66 -0.03

-0.30
-0.52
-0.31
-2.44
0.35

-0.37

8.64
2.97
7.24
2.85
6.25
7.30
3.69
9.74
7.70

-1.09
-1.25
-1.44
-1.29
0.05
-1.39
0.24
1.63
-2.68
7.51 -1.45
5.14 0.81
10.48 1.92
9.69 0.00

10.8'
11.0
10.1
1.1
9.1
9.6
9.6
8.1
10.3
10.3
9.6
2.6
5.0

8.9
4.7
9.2
9.9

1.0
0.5

5.18
9.56
10.40
1.79
2.70
8.96
9.67
8.49
7.70
8.50
8.50
9.52
411
7.77
411
6.68
7.81
4.57
8.02
9.01
8.60
4.02
9.05
6.97

-0.15 5.38 0.05 5.33 0.00 5.53 0.20
-0.17 9.71 -0.02
-0.72 10.59 -0.53

-3.28

b

041 3.23 094
-0.08 9.60 0.56
0.17 10.08 0.58

-1.21
-0.45
-1.56
-1.83
-0.21
-0.11
-0.91
-0.03
0.48

-0.88
1.12

-0.09
-1.37
-0.36
-0.31

9.39
7.80
9.08
9.08
9.86
-0.65
7.45
-0.83
6.42
7.21
3.48
9.41
8.10
8.67
4.00

-0.31
-0.35
-0.98
-1.25
0.13

-4.87
-1.23
-4.97
0.22

-1.48
0.02

1.30

-2.28
-0.29
-0.33

0.49 10.50 1.94
-2.72 729 -2.40

9.73 0.00
10.39 -0.73
5.07 0.00
3.46 1.17
8.57 -0.47
9.20 -0.30

9.99 0.26
10.90 -0.22
7.83 2.76
2.22 -0.07
8.80 -0.24
8.98 -0.52

8.98

-0.72

9.16 1.01
10.33 0.27
10.33 0.00
9.50 -0.23
4.09 -0.13
8.66 -0.02
4.09 -0.05
7.90 1.70
10.12 1.43
2.26 -1.20
6.74 -1.37
10.13 -0.25
8.96 0.00
436 0.03
8.05 -0.51
9.69 0.00

9.47
8.12
9.59
9.59

-0.23
-0.03
-0.47
-0.74

9.70
4.16
8.13
4.14
6.31
8.02
4.02 0.57
8.20 0.09
10.97 0.59
9.48 0.52
4.74 0.41

9.09 0.53
b

-0.03
-0.05
-0.55
0.00
0.11
-0.67

S11



180
181
182

183
184

185

186
187

188
189
190
191
192

193

194

195
196

2.78
4.5
8.29
9.72
8.26
4.207
5.638
1.76
5.26
9.6
3.033
4.366
8.65
8.65
8.55
8.08
2.36
9.42
2.06
9.145
10.265
7.396
8.889
7.912

> >» X >» >» >» >» >» 0 > > P> XV DD P> P> P>V I P> P> > P> P

3.01
4.60
8.28
9.31
8.37
4.24
5.52
0.93
5.43
9.37
3.07
4.35
9.65
9.41

0.23 3.0
0.10 4.8
-0.01 8.3
-0.41 9.7
0.11 8.1
0.03 3.8
-0.12 5.3
-0.83 1.9
0.17 5.3
-0.23 8.8
0.04 31
-0.02 4.6
1.00 10.0
0.76 9.0

8.60
7.78
2.30
9.71
2.25 0.19
9.09 -0.05
10.01 -0.26
7.78 0.38
9.25 0.36
8.18 0.27

0.05
-0.30
-0.06
0.29

8.9
8.1
2.1
9.4
2.1
9.0
10.2
7.6
8.7
7.9

0.2
0.3
0.0
-0.0
-0.2
-0.4
-0.3
0.1
0.0

0.1
0.2
1.4
0.4
0.4
0.0
-0.3
-0.0
0.0
-0.1
-0.1
0.2
-0.2
-0.0

3.00
4.48
9.73
8.56
7.45
3.75
5.45
1.81
4.76
9.03
3.17
4.72
8.56
8.92

0.22 3.06
-0.02 4.35
1.44 8.03
-1.16 9.14
-0.81 9.80
-0.46 4.63
-0.19 6.55
0.05 151
-0.50 5.07
-0.57 8.33
0.14 351
0.35 5.43
-0.09 9.42
0.27 9.82

0.28 3.1
-0.15 3.8
-0.26 ¢

-0.58 ¢

154 8.8
0.42 2.7°
0.91 ¢

-0.25 1.8
-0.19 6.7
-1.27 ¢

0.48
1.06 ¢
0.77 ¢
1.17 ¢

10.63 2.08
8.22 0.14
2.27 -0.09
8.89 -0.53
2.29 0.23
8.84 -0.31
10.02 -0.25
891 151
9.53 0.64
7.98 0.07

12.42 387 °

7.50 -0.58
2.05 -0.31
931 -0.11
2.45 0.39
9.21 0.07
10.38 0.12
7.62 0.22
9.12 0.23
8.25 0.34

9.4
7.4
8.0
6.7

7.6
9.2
1.7

0.0

1.3
5.0
-1.4
4.6

0.2
0.3

279 0.01 266 -0.12
501 051 439 -0.11
10.07 1.78 9.12 0.83
9.43 -0.29 10.56 0.84
8.37 0.11 7.88 -0.38
3.55 -0.66 3.86 -0.35
5.69 0.05 5.44 -0.20
214 0.38 1.87 0.11
430 -0.96 5.01 -0.25
9.15 -0.45 10.47 0.87
2.72 -031 2.62 -0.41
479 042 393 -0.44
9.75 1.10 12.01 3.36
941 0.76 9.48 0.83

11.34 2.79
8.95 0.87

10.96 2.41
781 -0.27

2.54
9.40
2.00
9.19
9.79
7.81
9.39
8.74

0.18 2.29
-0.02 9.58
-0.06 2.16
0.04 9.71
-0.48 9.43
0.41 7.59
0.50 8.98
0.83 8.17

-0.07
0.16
0.10
0.57
-0.84

2.98
4.65
9.98
9.50
5.60
4.20
5.60
4.16
5.40
9.31
3.04 0.01
4.37 0.00
10.59 1.94

10.35 1.70
b

0.20
0.15
1.69
-0.22
-2.66
-0.01
-0.04
2.40
0.14
-0.29

8.08 0.00
2.29 -0.07
9.30 -0.12
2.18 0.12
9.21 0.07
10.47 0.21

3.06 0.28
430 -0.20
9.51 1.22
10.54 0.82
8.39 0.13
3.97 -0.24
5.57 -0.07
1.64 -0.12
6.86 1.60
10.63 1.03
2.87 -0.16
453 0.16
10.22 1.57
9.35 0.70
10.78 2.23
8.15 0.07
247 0.11
9.90 0.48
231 0.25
9.30 0.16
10.47 0.21

0.19 725 -0.15 7.79 0.39
0.09 8.89 0.00 9.18 0.29
0.26 791 0.00 7.58 -0.33
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197 5.02 -H A 450 -052 50 -00 586 084 592 090 42 -08 3.83 -1.19 454 -0.48 5.00 -0.02 5.69 0.67

2 Dev = calculated pK, value (Cal) — experimental pK, value. ® Program failed to predict the value. ¢ Average of results for ionization of the 2’ and
3’ —OH groups of the ribose. ¢ Site was not calculated because of complexity. ¢ Correction factor (-0.60) was applied. " Correction factor (+0.60)
was applied. ¢ The enol group was tautomerized to a carbonyl group by the program when calculating. " Value is for the mesomer. ' Value was
measured at 20 °C.J Value was calculated for 20 °C (the value calculated for 25 °C is 7.00)
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