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Table S1. Experimentally determined and calculated pKa values of investigated compounds

pKa calculated — strongest| pKa calculated - strongest

Compound pKa experimental basic functional group acid functional group
(chem axon) (chem axon)

Amiloride 8.72 £ 0.05 (potentiometric) [1] 7.35 11.43
Brimonidine 7.50 (potentiometric) [2] 8.32
Carvedilol 7.97 (pH-metric) [3] 8.74 14.03
Clonidine 8.05 * 0.05 (pH titration) [4] 8.16
Clopamide / 1.32 8.85
Clozapine 7.719 £ 0.015 (HPLC) [5] 7.35 15.9
Doxazosin 6.89 £ 0.57 (voltammetric) [6] 7.24 12.67
Efaroxan 10.02 (HPLC) [7] 9.06
Ephedrine 9.65 (spectrophotometric) [8] 9.52 13.89
Guanfacine / 8.65 11.64
Harman 7.21 (HPLC) [7] 5.97 13.72
Harmine 7.45 (spectrophotometric) [9] 6.15 13.54
Idazoxan 9.04 (HPLC) [7] 8.62
Indapamide 8.8 £ 0.2 (potentiometric) [10] 0.097 8.85
Maprotiline 10.45 + 0.02 (Potentiometric) [11] 10.54
Mianserin 7.40 (Potentiometric) [12]
Moxonidine 7.84 (HPLC) [7] 7.26
Naphazoline 10.81 (pH spectrophotometric) [13 ] 10.19
Olanzapine 6.255 + 0.164 (HPLC) [5] 7.24 15.67
Oxymetazoline 10.62 (pH-spectrophotometric) [13] 10.15 1091
Phenilephrine 9.17 and 10.45 (pH-spectrophotometric) [14 ] 9.69 9.07
Pseudoephedrine / 9.52 13.89
Rilmenidine / 7.11
Tamsulosin / 9.28 9.93
Tetrahydrozoline 10.51 + 0.05 (pH titration) [4] 10.17
Tizanidine / 7.49
Triamterene 7.16 (spectrophotometric )[15] 1.86 15.88
Tramazoline 10.66 * 0.05 (pH titration) [4] 9.89
Xylometazoline 10.2 £ 0.1 (pH titration) [4] 10.29
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Table S2. The obtained values of intercept (log kw) and slope (S) at pH 4.4, 7.4 and 9.1

ADMET & DMPK 12(5) (2024) S7-S11

pH 4.4 pH 7.4 pH 9.1
Compound log kw S log kw S log kw S
Amiloride 1.11 +0.04 -3.31+0.09 1.05+0.04 -3.23+0.12 0.98 £ 0.04 -2.74+£0.11
Brimonidine 0.99 £ 0.03 -4.78 £0.21 1.08 £+ 0.03 -3.20+0.12 1.26 £ 0.07 -3.23+0.19
Carvedilol 3.75+0.04 -5.84 £ 0.07 4.15 +0.08 -5.44 £0.13 4.21+0.10 -5.56 £ 0.18
Clonidine 0.82 +0.02 -2.74 £ 0.05 0.98 +0.01 -1.82 £0.02 1.47 £0.01 -2.71£0.03
Clopamide 2.00 £ 0.02 -3.61+0.04 1.99 +0.03 -3.59 +0.08 1.87 £0.01 -3.34+£0.02
Clozapine 2.94 +£0.03 -4.69 + 0.06 3.85 +0.05 -4.88 + 0.08 3.95+0.08 -5.04 £ 0.15
Doxazosin 3.42 £0.07 -5.56+0.14 3.67+0.11 -5.05+0.19 3.60+0.11 -4.95 £ 0.20
Efaroxan 1.31+£0.02 -3.20+£0.04 1.33£0.03 -3.10+£0.14 1.85+0.01 -3.38 £ 0.03
Ephedrine 0.56 £ 0.02 -2.41+£0.08 0.57+0.02 -2.49 +0.09 1.01 £0.02 -2.52+0.05
Guanfacine 1.73+0.01 -3.47 £0.03 1.92+0.12 -3.21+0.03 2.00 £ 0.00 -3.35+0.01
Harman 1.72 £ 0.06 -3.74 £0.18 2.76 £ 0.05 -3.70 £ 0.09 2.78 £ 0.06 -3.75+£0.11
Harmine 2.15+0.04 -4.28 £0.11 2.88 £ 0.05 -3.85 £ 0.09 2.95 1 0.07 -3.97£0.12
Idazoxan 0.82 £ 0.01 -2.66 + 0.03 0.85 + 0.02 -1.58 £+ 0.04 1.53+0.01 -2.80+0.01
Indapamide 2.69 +£0.02 -4.16 £ 0.06 2.55+0.02 -4.19 £ 0.04 2.35+0.03 -3.78 £ 0.06
Mabprotiline 2.90 £ 0.08 -4.31+0.14 2.58£0.12 -3.18 £ 0.20 3.09 £ 0.08 -4.20+0.14
Mianserin 2.48 £ 0.03 -4.24 £ 0.07 3.91 £0.05 -4.82 £ 0.08 3.92 £ 0.06 -4.83£0.11
Moxonidine 0.57 £0.03 -3.21+0.17 0.63 +0.03 -2.36+0.10 0.75+0.04 -2.31+0.10
Naphazoline 1.52+0.01 -3.48 £ 0.04 1.52+0.01 -3.64 £ 0.05 1.76 £ 0.01 -3.50+0.03
Olanzapine 1.64 +0.04 -3.37+£0.11 3.23+0.07 -4.37 +0.12 3.28 £ 0.08 -4.46+0.14
Oxymetazoline 2.33+£0.02 -3.89+0.04 2.33+0.04 -3.61+0.10 2.60 £ 0.07 -4.14 +0.16
Phenilephrine 0.09 +0.02 -2.53+0.14 0.04 +0.01 -2.62 £ 0.06 0.39 +0.02 -2.00 £ 0.06
Pseudoephedrine 0.60 +0.03 -2.60+£0.10 0.61 +0.02 -2.67+£0.12 1.10+0.02 -2.72 £ 0.07
Rilmenidine 0.92 £0.03 -2.88+0.09 0.90 £ 0.03 -2.35+0.11 1.48 £+ 0.02 -2.96 £ 0.06
Tamsulosin 2.22 £0.05 -4.73+0.13 2.75+0.04 -4.51+0.10 3.06 £ 0.09 -4.97 £ 0.20
Tetrahydrozoline 1.06 £ 0.02 -2.94 £ 0.05 1.08 £ 0.01 -3.24 £ 0.06 1.32+0.03 -2.99 £ 0.07
Tizanidine 0.74 £ 0.02 -2.65 £ 0.06 1.12+0.01 -2.23+£0.03 1.34+0.01 -2.63+£0.04
Triamterene 1.75 +0.05 -3.96+0.14 1.92 + 0.05 -3.76 +£0.12 1.93+0.04 -3.75+0.11
Tramazoline 1.55+0.03 -3.43+£0.07 1.51+0.01 -3.51+0.06 1.74 £ 0.01 -3.37+£0.03
Xylometazoline 2.61 +0.00 -4.22 £0.01 2.59 £ 0.02 -4.14 + 0.04 2.79 £0.08 -4.17 £0.16
Table S3. Values of molecular descriptors in selected QSRR models
g = . =
< < = = =
= e, e, 4 4 < g. -

= a 2 2 oy . . ) a8 fa) ~N ) oy

a ~ § § S 3 DI o ~ a3 ?.0 > s ?n
Compound L 8 & & 3 3 2 F & <L 5 & & 3
Amiloride 33.776 0.227 2.744 2.858 3.681 5.207 23.436 12.88 0.242 180.505 -0.44 8 0.859 -0.5
Brimonidine 55.134 0.223 2.907 2.951 3.88 5.373 34.696 14.901 0.228 406.188 -0.01 12 0.912 0.35
Carvedilol 106.5 0.168 3.462 3.514 4.416 5.919 58.541 17.873 0.168 1050.43 194 21 1512 3.14
Clonidine 40.525 0.249 2.659 2.809 3.626 5.068 24.484 13.189 0.247 196.719 1.07 7 0.609 1.51
Clopamide 75.618 0.202 3.31 3.367 4.148 5.741 36.117 15.163 0.192 420.06 1.5 9 1361 1.22
Clozapine 85.596 0.182 3.111 3.206 4.244 5,776 53.52 16.951 0.191 1003.68 3.11 13 1.263 3.38
Doxazosin 111.56 0.159 3.458 3.502 4.552 6.079 66.291 18.035 0.157 1276.76 1.63 18 1.525 2.03
Efaroxan 46.718 0.227 2.884 2.941 3.898 5.574 31.798 14.261 0.241 339.381 1.81 7 1.061 2.13
Ephedrine 30.68 0.256 2.854 2.925 3.422 4,918 19.244 11.821 0.275 116.533 -0.8 6 0.874 0.75
Guanfacine 43.851 0.232 2.821 2.868 3.666 5.165 23.447 13.019 0.244 178.329 1.5 8 0.844 1.57
Harman 54.025 0.235 2.899 2.974 3.809 5.401 33.834 14.751 0.188 438.283 2.09 15 0.873 2.1
Harmine 58.724 0.204 3.085 3.176 3.92 5,527 36.589 15.211 0.185 513.704 1.83 15 0.97 1.85
Idazoxan 36.223 0.241 2.789 2.876 3.752 5.2 31.939 14.391 0.244 342.498 0.9 7 0.879 1.05
Indapamid 92.712 0.196 3.27 3.309 4.299 5.919 43.456 16.077 0.19 610.063 1.88 15 1.219 147
Maprotiline 89.915 0.184 3.322 3.406 4.257 6.034 49.212 16.53 0.181 863.821 1.44 12 1.237 3
Mianserin 76.746 0.187 3.168 3.233 4.14 5.688 57.771 17.022 0.153 1133.27 3.68 12 1.34 3.98
Moxonidine 37.695 0.23 29 2994 3.694 5.116 27.235 13.715 0.23 243.188 0.29 7 0.712 0.86
Naphazoline 58.845 0.229 2.87 2947 3.86 5.364 33.312 14.678 0.238 369.54 0.27 12 0.971 1.52
Olanzapine 82.072 0.191 3.134 3.228 4.145 5.625 49.863 16.636 0.197 882.17 2.86 12 1.376 3.08
Oxymetazoline 65.537 0.2 3.091 3.165 4.086 5.834 31.198 14.279 0.209 3149 152 7 1.242 274
Phenilephrine 28.34 0.256 2.707 2.806 3.422 4.894 19.323 11.937 0.274 120.986 -1.37 6 0.837 -0.05
Pseudoephedrine 30.68 0.256 2.854 2.925 3.422 4918 19.244 11.821 0.275 116.533 -0.8 6 0.874 0.75
Rilmenidine 25.82 0.259 2.655 2.778 3.679 5.272 21.121 12.253 0.257 1282 163 1 1.123 1.8
Tamsulosin 94908 0.178 3.461 3.533 4.255 5.761 44.252 16.503 0.172 585.461 0.23 14 1589 1.61
Tetrahydrozoline 48542 0.231 2.8 2.892 3.809 5.345 31.942 14.418 0.244 351.329 0.2 7 0.963 1.47
Tizanidine 51.133 0.233 2.67 2.809 3.862 5.391 31.882 14.475 0.236 343.719 0.7 11 0.747 1.28
Triamterene 65.925 0.206 2.902 3.023 4.026 5.559 38.333 15.355 0.213 511.109 1.37 17 1.062 1.37
Tramazoline 48,982 0.232 2.994 3.094 3.819 5.276 33.312 14.678 0.238 369.54 123 7 1.013 1.25
Xylometazoline 62.515 0.207 3.079 3.162 4.016 5.735 29.824 14.073 0.216 282.476 1.79 7 1.239 3
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Table S4. Experimentally obtained values of peff at pH 4.4, 7.4 and 9.1

S. Oljacic et al.

Compound Uefiaa / 105 cm2 V1l Uefi7.4/ 105 cm2 V1l Ueffo.1 / 105 cm2V-1s1
Amiloride 25.939 + 0.080 21.786 £ 0.082 6.416 £ 0.022
Brimonidine 23.357 £0.043 13.247 £ 0.200 0.000 £ 0.000
Carvedilol 18.061 + 0.029 13.057 £ 0.052 1.693 +0.071
Clonidine 25.952 + 0.084 19.607 £ 0.132 2.575 £ 0.060
Clopamide 0.000 + 0.000 0.000 = 0.000 -9.640 + 0.053
Clozapine 22.697 £0.017 9.204 £ 0.061 0.000 £ 0.000
Doxazosin 15.795 +0.013 3.137 £ 0.075 0.000 £ 0.000
Efaroxan 24.099 + 0.035 22.704 £ 0.075 16.361 +0.178
Ephedrine 25.942 £ 0.032 23.199 £ 0.103 18.047 £ 0.070
Guanfacine 24.242+ 0.002 5.083 £ 0.025 0.000 £ 0.000
Harman 28.192 £ 0.016 11.752 £ 0.034 0.000 £ 0.000
Harmine 26.410 + 0.068 13.636 + 0.051 1.305+0.124
Idazoxan 26.969 + 0.032 23.293 £ 0.020 6.627 £0.102
Indapamide 0.000 + 0.000 0.000 £+ 0.000 -10.382 + 0.053
Maprotiline 20.559 £ 0.034 18.696 + 0.048 19.402 £ 0.148
Mianserin 22.471 £ 0.004 12.234 +0.109 0.000 £ 0.000
Moxonidine 22.669 +0.104 10.907 £ 0.078 0.000 + 0.000
Naphazoline 25.941 £ 0.038 24.180 £ 0.135 24.643 £ 0.049
Olanzapine 33.632 £ 0.036 10.679 £ 0.039 1.241 £ 0.029
Oxymetazoline 20.276 £ 0.040 19.061 + 0.049 19.556 + 0.076
Phenilephrine 25.780 + 0.006 21.650 +0.195 8.661 + 0.036
Pseudoephedrine 26.633 £ 0.043 23.691 £ 0,051 9.299 + 0.058
Rilmenidine 25.350+£0.121 22.551 £ 0.029 14.065 £ 0.214
Tamsulosin 17.310 + 0.002 14.444 + 0.058 2.472 +£0.133
Tetrahydrozoline 25.680 + 0.049 24.299 + 0.057 25.047 £ 0.066
Tizanidine 24.770 £ 0.035 12.077 £0.042 0.000 £ 0.000
Triamterene 22.146 £ 0.019 1.140 + 0.053 0.000 £ 0.000
Tramazoline 24.393 £ 0.067 22.988 + 0.060 23.713 £0.031

Xylometazoline

21.032 £0.019

19.943 + 0.006

20.627 £ 0.015

Table S5. Values of molecular descriptors in selected QSMR models

£ g

v = 2

= " " & % S a = 0¥

Dl © ~ O © + N v o v sd

»n n A S 5

Compound 2 e '<‘z g 3 S s b S 3 2o 5
Amiloride 15452 5096 4849 11518 0203 0024 025 0216 1064 8807 -0.20627 0.898
Brimonidine 16588 4.721 4559 20778 0.237 0.044 -0.404 0.493 0933 3.118 -0.34699 0.971
Carvedilol 3149 5828 5746 31894 035 0014 2082 0316 0827 0 _ -0.20165 0.845
Clonidine 14367 4586 4316 11.589 0.18 0.035 -0.645 05 1.002 3.118 -03812 0.925
Clopamide 23453 6055 5358 27.723 0285 0015 0001 0418 1239 0 _ -0.05235 0.939
Clozapine 23225 5527 5496 24117 0538 0021 -1.088 0382 0797 2.817 -0.19694 0.885
Doxazosin 33293 6.031 597 37297 0.808 0019 0941 0332 1087 5589 -0.18057 0.862
Efaroxan 16.979 4995 4554 17.491 0.115 0.025 0591 0504 0429 10.324 -0.20392 0.875
Ephedrine 13287 4504 397 9804 01 0027 0672 0469 0331 0 _ -0.38123 0.796
Guanfacine 15995 4759 4.885 11.992 0.345 0029 -0.597 0425 1089 473 021344 0.932
Harman 12.859 4267 3714 7381 008 0051 -0.334 1018 0251 0  -0.21057 0.925
Harmine 15234 4627 4362 10368 0258 0029 -0.356 0.872 0429 0 __ -0.20827 0.938
Idazoxan 14926 4549 418 10684 0081 003 0556 0573 058 9.644 -0.20796 0.885
Indapamid 24654 6051 5432 22255 0356 0019 0035 0351 1239 0113 -0.05221 0.909
Maprotiline 21867 5526 5282 2987 032 0018 2157 0384 0134 9151 -0.30876 0.927
Mianserin 20017 5451 5144 26449 0385 0021 -1364 0385 0251 4933 -0.18137 0.899
Moxonidine 16576 5043 4752 18.018 0.61 0039 -1.077 0595 096 6.946 -0.19384 0.938
Naphazoline 16.141 4.803 4588 12.496 0.096 0.023 0035 0465 0251 7.65 -0.33388 0.875
Olanzapine 22532 5423 5347 28823 0498 0018 -1522 042 0787 5749 -0.18797 0.939
Oxymetazoline 2165 5603 5341 27.125 0354 0017 0912 0396 0429 6.194 -0.32998 0.901
Phenilephrine 13.024 4.622 4159 9555 0.101 0032 -1.168 0.444 0496 0  -0.33229 0.907
Pseudoephedrine  13.287 4504 397 9.804 0.1 0.024 -0.695 0476 0331 0  -0.37985 0.954
Rilmenidine 14957 4716 4174 14173 0 002 0418 0601 0429 5595 -0.19954 0.958
Tamsulosin 30556 5993 5754 42323 0568 0015 0574 0343 1151 0  -0.32392 0.89
Tetrahydrozoline 15662 4.835 4.304 15558 0.093 0.025 -0.188 0.486 0251 9.039  -0.3598 0.829
Tizanidine 15618 4701 448 8561 0.18 0039 0312 0697 1094 6946 -0.07105 0.906
Triamterene 18302 5279 5041 13.191 0342 0049 1215 0413 0693 0  -0.19496 0.892
Tramazoline 16.744 4.866 4.677 14.859 0.096 0021 -0.311 0483 0357 3.118 035911 0.82
Xylometazoline 20619 5386 5177 23.582 0302 0017 0468 0419 0251 6194 034737 0.883
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