Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2023

Supplementary Information

Energy-Entropy Method with Multiscale Cell Correlation to Predict Toluene-Water logP
in the SAMPL9 Challenge.

Hafiz Saqib Ali"® and Richard H. Henchman™

? Chemistry Research Laboratory, Department of Chemistry and the INEOS Oxford Institute for
Antimicrobial Research, University of Oxford, 12 Mansfield Road, Oxford, OX1 3TA, UK

® Sydney Medical School, Faculty of Medicine and Health, University of Sydney, Sydney, 2006
NSW, Australia



Table S1. Entropy Components (J K™! mol™!) of Pure Water and of the Solute and Averaged
Over All Solvent for Each Aqueous Solution

Drug Solute Solvent
SEE SRS SERTP Sig® St SWAGAY Siiha Swaua
- - - - - - - 47.1 21.0 10.0
1 86.9 82.6 216 498.8 174.1  26.8 47.5 21.4 9.3
2 87.1 834 195 519.7 269.2  44.0 47.5 21.4 9.5
3 89.5 855 225 571.9 2582 28.8 47.6 21.4 9.4
4 89.8 849 19.0 656.7 216.1 357 47.7 21.5 9.4
5 89.6 858 235 535.9 213.0 358 47.6 21.3 9.4
6 81.9 748 212 3413 163.4 17.1 47.3 21.5 9.9
7 90.5 874 19.6 909.4 283.1  59.1 47.5 21.3 9.1
8 88.9 874 159 10489 319.1  80.0 47.4 21.3 9.0
9 89.1 85.1  23.0 571.4 2654  38.0 47.5 21.4 9.2
10 86.0 80.9 205 515.8 169.2 329 47.6 21.4 9.3
11 87.3 825 213 446.5 143.0 17.8 47.6 21.3 9.1
12 82.9 754 212 268.8 114.1 9.2 47.5 21.4 9.8
13 86.1 824 19.6 497.5 236.7  28.8 47.5 21.3 9.5
14 88.4 86.0 19.2 696.0 2714 203 47.6 21.4 9.2
15 85.2 799 213 542.1 179.0 25.6 47.3 21.4 9.4
16 89.4 87.8 18.1 763.8 2384 45.6 47.4 21.3 9.1

Table S2. Entropy Components (J K™! mol™!) of Pure Toluene and of the Solute and Averaged
Over All Solvent for Each Toluene Solution

Drug Solute Solvent
Sﬁansvib Sll\"/[ovib SI?/[r S[tJIanvib S[I}(AVib Sﬁ%nf Stt:;i&SVib S{(?ljll\illb toorl,M St;i{ljsAVib S{(?]Y[ijg
- - - - - - - 72.4 59.9 23.8 36.6 28.0
1 91.3 842 262 5009  175.1 245 72.4 59.9 236 36.6 28.1
2 90.5 85.6 257 5226 2692 41.1 72.4 59.9  24.1 36.6 28.0
3 91.1 86.7 28.1 572.6 2583 304 72.4 59.9 245 36.6 28.0
4 91.7 86.7 2677 6574 2156 36.0 72.4 59.9 24.0 36.6 28.1
5 91.6 87.9 276 5363 2128 36.1 72.4 59.9 244 36.6 28.0
6 90.4 848 272 3399 1672 178 72.4 59.9 242 36.6 28.0
7 93.1 90.4 254 9081 2844 70.4 72.4 59.9 23.8 36.6 28.0
8 92.3 89.4 238 10556 3193 67.1 72.4 59.9 234 36.6 28.0
9 91.0 86.6 282 5728 2639 436 72.4 59.9 245 36.6 28.0
10 91.2 86.2 257 517.1  170.8 33.7 72.4 59.9 243 36.6 28.0
11 91.6 849 244 4516 1417 152 72.4 59.9 241 36.6 28.0
12 88.8 81.0 283 2703 1148 93 72.4 59.9 245 36.6 28.0
13 89.9 85.1 252 499.6 2377 273 72.4 59.9 24.1 36.6 28.0
14 92.1 88.1 256 6940 2741 255 72.4 59.9 243 36.6 28.0
15 91.1 84.6 285 5492  180.8 249 72.4 59.9 246 36.6 28.0
16 92.3 88.5 244 7632 2397 574 72.4 599 233 36.6 28.0
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Figure S1. Energy versus simulation time for the 16 drug molecules in water.
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Fig. S3. AGge-mcc versus AHgg-mcc (red) and AGee-mcc versus —TASge-mcc (blue) for the
transfer of the 16 drug molecules from water to toluene, including the corresponding lines
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Figure S2. Energy versus simulation time for the 16 drug molecules in toluene.

AH EE-MCC, _TASEE-MCC

of best fit.

-8

-2

AGEE-MCC




1800 - 1800

(a) (b)
1600 + 1600 A
1400 A 1400 4
-« 1200 4 ., 1200 -
K] ]
E 1000 £ 1000 1
08 7
b4
I 800 3 800
3 %)
600 < 600 |
400 400 -
200 200
0 4 0
1234567 891011 1213141516 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
250 -+ 250 -
(c) (d)
N 200IIIIIIIIIIIIIII
5 5 150
- o -
§ 150 g
L L
5100 100
<
50 50
0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16

Fig. S4. MCC entropy components for the (a) drugs solvated in water, (b) drugs solvated
in toluene, (c) pure water and (d) pure toluene. The colour scheme is as in Fig. 3.



