Table S1. List of molecular descriptors relevant, based upon the literature, for #BBBscore together

with the respective range.

Molecular Range Comments Reference
Descriptors  for BBB
<450 Molecular weight. Compounds with high molecular van de
MW weight are unable to passively cross the blood brain =~ Waterbeemd et
g/mol barrier. This can be related with volume. al. 1997 [1]
Dipole 1-12.5 Predicted dipole moment for each molecule. Figueira et al.
2017 [2]
volume 500;3200 Predicted volume for each molecule. F1g;10ell;a[;c al.
Number of hydrogen bound donors. No hydrogen Figenmann et al.
Donor HB 0 bond donors facilitates their desolvation before

entering the lipophilic phase of the cell membranes.

2016 [3]

Acceptor HB <5

Number of acceptor hydrogen bonds. Low effective
number of H-bond acceptors (<5) facilitates their
desolvation before entering the lipophilic phase of
the cell membranes.

Eigenmann et al.
2016 [3]

Logarithm of the partition coefficient between

Kelder et al. 1999

QLogPo/w 4 octanol and water. [4]
The QikProp model for brain/blood partitioning
QLogBB 312 predl.cts favorable blood b.ram barrier passive Kelder et al. 1999
permeation for molecules which range between -3.0 [4]
and 1.2 (based upon 95% of known drugs).
>500 QikProp predicted CACO-2 cell line permeability in .
. . Eigenmann et al.
QPPcaco nm/s nm/s. Above the recommended is consider great
2016 [3]
based upon 95% of known drugs.
:1‘;0/2 QikProp predicted MDCK cell line permeability in Ficenmann et al
QPPMDCK nm/s. Above the recommended is consider great & )
2016 [3]
based upon 95% of known drugs.
QPlogKhsa  -1.5-1.5 Prediction of binding to serum albumin. Figueira et al.
2017 [2]
a) van de
PSA 70-90 Polar surface area (PSA). Recommended below the let elrlg);;rac]i. et
thresholds of 90 A2 (ref. a) and 70 A2 (ref-b). b) Kelder et al.
1999 [4]
Rotatable <6 Number of rotatable bonds. Less than 6 bonds Brito-Sanchez et
bonds : recommended for CNS drugs. al. 2015 [5]
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Table S2. Number of #stars defined by QikProp for all molecules evaluated.

Molecule #Stars
4-Hydroxy-5-phenylvaleric acid 0

5-(4-Hydroxyphenyl)-y-valerolactone-3-methoxy

5-(3-Hydroxyphenyl)-y-valerolactone-4-methoxy

5-(3’-Hydroxyphenyl)-y-valerolactone

5-(4'-Hydroxyphenyl)-y-valerolactone

5-(3',4’-Dihydroxyphenyl)-y-valerolactone

5-(3’,5’-Dihydroxyphenyl)-y-valerolactone

4-Hydroxy-5-(3’-hydroxyphenyl)valeric acid

4-Hydroxy-5-(4-hydroxyphenyl)valeric acid

5-(3',4'-Dihydroxyphenyl)valeric acid

5-(3',4',5'-Trihydroxyphenyl)-y-valerolactone

5-Phenyl-y-valerolactone-4'-methoxy-3’-sulfate

5-Phenyl-y-valerolactone-3’-methoxy-4’-sulfate

5-Phenyl-y-valerolactone-3’-sulfate

5-(4'-Hydroxyphenyl)-y-valerolactone-3’-sulfate

5-(3’-Hydroxyphenyl)-y-valerolactone-4’-sulfate

5-(5’-Hydroxyphenyl)-y-valerolactone-3’-sulfate

5-Phenyl-y-valerolactone-4’-sulfate

5-Phenylvaleric acid-4-sulfate

5-(4,5'-Dihydroxyphenyl)-y-valerolactone-3’-sulfate

5-(3’,5’-Dihydroxyphenyl)-y-valerolactone-4’-sulfate

5-(4-Hydroxyphenyl)-y-valerolactone-3-methoxy-5-sulfate

5-(3’-Hydroxyphenyl)-y-valerolactone-4-methoxy-5-sulfate

5-(3’-Hydroxyphenyl)-y-valerolactone-5-methoxy-4-sulfate

5-Phenyl-y-valerolactone-3’-methoxy-4’-glucuronide

5-Phenyl-y-valerolactone-4’-methoxy-3’-glucuronide

5-Phenyl-y-valerolactone-3’-glucuronide

5-Phenyl-y-valerolactone-4’-glucuronide

4-Hydroxy-5-(3’,4',5'-trihydroxyphenyl)valeric acid

4-Hydroxy-5-(3’,4’-dihydroxyphenyl)valeric acid

4-Hydroxy-5-(3',5'-dihydroxyphenyl)valeric acid

4-Hydroxy-5-phenylvaleric acid-3-methoxy-4-sulfate

4-Hydroxy-5-phenylvaleric acid-4-methoxy-3-sulfate

4-Hydroxy-5-phenylvaleric acid-3’-sulfate

4-Hydroxy-5-phenylvaleric acid-4’-sulfate

5-Phenylvaleric acid-4-glucuronide

5-Phenylvaleric acid-4-glucuronide

5-(4'-Hydroxyphenyl)valeric acid-3’-sulfate

5-(3’-Hydroxyphenyl)valeric acid-4’-sulfate

5-(4-Hydroxyphenyl)-y-valerolactone-3’-glucuronide

5-(3’-Hydroxyphenyl)-y-valerolactone-4’-glucuronide

4-Hydroxy-5-(3’-hydroxyphenyl)valeric acid-4'-sulfate
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4-Hydroxy-5-(4'-hydroxyphenyl)valeric acid-3’-sulfate




5-(3’-Hydroxyphenyl)-y-valerolactone-5-methoxy-4-glucuronide

5-(5’-Hydroxyphenyl)-y-valerolactone-3’-glucuronide

4-Hydroxy-5-(4',5’-dihydroxyphenyl)valeric acid-3’-sulfate

4-Hydroxy-5-(5’-hydroxyphenyl)valeric acid-3’-sulfate

5-Phenylvaleric acid-4-methoxy-3’-glucuronide

5-Phenylvaleric acid-4-methoxy-4’-glucuronide

5-(4-Hydroxyphenyl)valeric acid-3-glucuronide

5-(3’-Hydroxyphenyl)valeric acid-4-glucuronide

5-(4’-Hydroxyphenyl)-y-valerolactone-3-methoxy-5-glucuronide

5-(3’-Hydroxyphenyl)-y-valerolactone-4-methoxy-5-glucuronide

5-(4,5’-Dihydroxyphenyl)-y-valerolactone-3’-glucuronide

5-(3',5'-Dihydroxyphenyl)-y-valerolactone-4’-glucuronide

5-Phenyl-y-valerolactone-3',4'-disulfate

5-Phenyl-y-valerolactone-3',5'-disulfate

4-Hydroxy-5-phenylvaleric acid-3’-methoxy-4’-glucuronide

4-Hydroxy-5-phenylvaleric acid-methoxy-glucuronide

4-Hydroxy-5-phenylvaleric acid-3’-glucuronide

4-Hydroxy-5-phenylvaleric acid-4’-glucuronide

4-Hydroxy-5-(3’-hydroxyphenyl)valeric acid-4’-glucuronide

5-Phenyl-y-valerolactone-3-sulfate-4-glucuronide

5-Phenyl-y-valerolactone-4-sulfate-3-glucuronide

4-Hydroxy-5-(4’-hydroxyphenyl)valeric acid-3’-glucuronide

5-Phenylvaleric acid-4-sulfate-3’-glucuronide

5-Phenylvaleric acid-4-sulfate-4’-glucuronide
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Table S3. Predicted values for the 12 molecular descriptors selected for evaluation in the #BBBscore for all molecules.

donorH accptH QPlogPo/ QPPCac QPlogB QPPMDC QPlogK

Molecule MW  dipole volume B B W o B K hsa PSA #rotor
. 107.2
5-(3’,4’,5'-Trihydroxyphenyl)-y-valerolactone =~ 224.21 508 72113  3.00 5.25 0.04 8476  -1.60 34.34 -0.56 3 5
> Dihydroxyphenyl)-y-valerolactone-3= 5034 735 108679 600 1210 -120 060 -350 021 097 227 9
glucuronide 3
(3 5-Dih henyl)-y-valerol - 214.4
5-(3',5"-Dihydroxyphenyl)-y-valerolactone 40034 735 109481 600 1210 -1.07 083  -3.46 0.29 ~0.99 9
glucuronide 4
5-(4,5-Dihydroxyphenyl)-y-valerolactone-3™- 5, o o0y gussr 300 900 -052 412 245 1.71 _0g99 142
sulfate 8
535 Dihydroxyphenyl)-y-valerolactone-d 5,7 575 g5014 300 900 048 447 250 186 100 0 7
sulfate 6
5-(4-Hydroxyphenyl)-y-valerolactone-3- 31830 599 90804 200 9.00 016 1132 215 5.10 o5 01
methoxy-5-sulfate 3
>-(-Hydroxyphenyl-y-valerolactone-d-— 310 35 493 90509 200 900 015 1089 213 49  -095 1
methoxy-5-sulfate 7
5-(3"-Hydroxyphenyl)-y-valerolactone-5- 31830 539 90829 200 9.00 021  12.68 -2.08 5.75 _094 744
methoxy-4-sulfate 8
5-(4-Hydroxyphenyl)-y-valerolactone-3- 41437 793 113798 500 1210 -056 137 -318 051 _090 2947 4
methoxy-5-glucuronide 8
>-(3-Hydroxyphenyl)-y-valerolactone-d-— ) 37 554 115579 500 1210 042 183 316 069 089 3 g
methoxy-5-glucuronide 8
5-(3-Hydroxyphenyl)-y-valerolactone-5- \\ o7 7 /0 194948 500 1210 039 209 -307 0.0 _090 2000 4
methoxy-4-glucuronide 9
5-(3' 4'-Dihydroxyphenyl)-y-valerolactone 20821 675 70723 200 450 072 23574 -115 10376  -044 8550 4
5-(4-Hydroxyphenyl)-y-valerolactone-3'- 0 2/ g0 108062 500 1135 059 142 -316 053 _089 78 g
glucuronide 5
5-(3-Hydroxyphenyl)-y-valerolactone-4"- 50\ o/ () Jo36s 500 1135 060 157 -3.10 0.59 _000 1976 ¢

glucuronide 9




5-(4-Hydroxyphenyl)-y-valerolactone-3*- 28827 533 83074 200 825 003 1041 -2.06 4.66 095 128 ¢
sulfate 3
5-(3-Hydroxyphenyl)-y-valerolactone-4= o077 45 83646 200 825 004 968 213 430 09 %7
sulfate 2
. 181.8
5-Phenyl-y-valerolactone-3',4'-disulfate 36833  11.11 96426  2.00 12.00 -0.66 0.48 -3.04 0.22 -1.52 ’ 8
5-(4-Hydroxyphenyl)-y-valerolactone-3- 22024 679 76372 100 450 151 73605 -071 35522  -030 7115 4
methoxy
5-(3-Hydroxyphenyl)-y-valerolactone-4- 22224 709 76330 100 450 150 71255 -073 34297  -030 7143 4
methoxy
5-Phenyl-y-valerolactone-3-sulfate-4- 46440 673 116154 500 1510 -1.03 020  -3.35 0.08 133 243
glucuronide 1
5-Phenyl-y-valerolactone-4-sulfate-3- 46440 649 118324 500 1510 -114 012  -3.73 0.05 136 38 45
glucuronide 5
5-Phenyl-y-valerolactone-4'-methoxy-3'-sulfate ~ 302.30 533 89580 1.00 8.25 0.73 29.36  -1.67 14.29 -0.91 ng 6
118.9
5-Phenyl-y-valerolactone-3'-methoxy-4'-sulfate ~ 302.30 540 89579  1.00 8.25 0.68 2598 -1.74 12.52 -0.92 3 6
5-Phenyl-y-valerolactone-3-methoxy-4" 39837 398 113302 400 1135 004 316 -2.80 125 079 B4 g
glucuronide 8
5-Phenyly-valerolactone-4=methoxy-3- 5390 37 505 112175 400 1135 002 341 269 136 -079 o g
glucuronide 4
5-(3',5'-Dihydroxyphenyl)-y-valerolactone 208.21 698 70849 2.00 4.50 0.66 200.78 -1.22 87.23 -044 8639 4
>-(5-Hydroxyphenyl)-y-valerolactone-3- 50, 3, 515 108069 500 1135 -068 096 335 03¢ 088 ‘07 g
glucuronide 9
5-(5-Hydroxyphenyl)-y-valerolactone-3* 28827 894 82114 200 825  -012 766 -2.13 334 095 22 ¢
sulfate 7
L 183.3
5-Phenyl-y-valerolactone-3',5'-disulfate 36833 1010 96814 200 1200 -0.70 039  -3.09 0.18 SER
5-(3'-Hydroxyphenyl)-y-valerolactone 192.21 6.09 68570 1.00 3.75 1.35 66191 -0.67 316.70 -0.32 6383 3
1122
5-Phenyl-y-valerolactone-3-sulfate 27227 819 81602 100 750 059 2703 -159  13.11 -0.91 5




179.5

5-Phenyl-y-valerolactone-3'-glucuronide 368.34 487 106033 4.00 10.60 -0.10 2.81 -2.79 1.10 -0.79 0 7
5-(4-Hydroxyphenyl)-y-valerolactone 19221 582 68534 100 375 135  662.89 -067 31721  -033 6382 3
112.2
5-phenyl-y-valerolactone-4'-sulfate 27227 828 80460  1.00 7.50 0.48 2425  -1.61 11.65 -0.94 » 5
, . 179.1
5-Phenyl-y-valerolactone-4-glucuronide 36834 1053 1069.96 400 1060 -0.09 260 290 101 080 77
4-Hydroxy 5-(3'4'5 ';rcli}(‘iydroxyphenyl)valem 24223 560 78408 500 595 014 463  -2.58 1.89 -0.96 1316‘4 9
4-Hydroxy-5-(4,5-dihydroxyphenylvaleric 3, o 50, 9133 500 970 .07 019 366 008 a3 180
acid-3'-sulfate 5
4-Hydroxy-5-(3'4 'd;}:iidroxyphenybvalem 22623 490 76279 400 520 047 1276 -208 5.4 -0.83 115.0 8
4-Hydroxy-5-(3-hydroxyphenylvalericacid-4- 5,079 4 3 59196 400 895 006 052 313 023 a2 1022,
sulfate 5
-Hydroxy-5-(4-hydroxyphenyhvalericacid3- 5,079 310 g9101 400 895 006 053 312 024 a2 121 g
sulfate 7
4-Hydroxy5-(3-hydroxyphenyDvalericacid-4= ) 55 (64 113903 700 1205 -077 008 423 003 -127 204
glucuronide 8
4-Hydroxy-5-(4-hydroxyphenyljvalericadid-3= ., o5 559 112867 700 1205 065 012 392 005 125 201 1o
glucuronide 8
4-Hydroxy-5-phenylvalericacid-3'methoxy-4- 1050 978 119771 600 1205 005 019 38 008 -1 o0 1o
glucuronide 6
4-Hydroxy>-phenylvalericacid-methoxy- ) 099 739 119907 600 1205 009 017 -390 007  -114 ‘22 12
glucuronide 2
Hydroxy-S-phenylvalericacid S-methoxy-4- 3,1 37 490 95100 300 895 065 136 276 0.6 a1z M3 g
sulfate 6
4Hydroxy->-phenylvalericacid-d-methoxy-3- 357 505 95129 300 895 067 143 272 069 a1 g
sulfate 3
4-Hydroxy-5-(3'5 'd;i‘izldroxyphenyl)valem 22623 504 76406 400 520 042 1087 215 474 -0.83 1165‘9 8
4-Hydroxy-5-(3-hydroxyphenyljvalericacid-3= 5, 09 5459 89619 400 895 015 038 328 017 a2 1L g

sulfate




4-Hydroxy-5-(3'-hydroxyphenyl)valericacid =~ 21023  3.56 738.77 3.00 445 1.18 4042  -1.52 19.63 -0.70 9269 7
141.
4-Hydroxy-5-phenylvaleric acid-3'-sulfate 290.29 7.85 872.60  3.00 8.20 0.53 1.30 -2.64 0.62 -1.13 N > 9
4-Hydroxy-5-(4'-hydroxyphenyl)valericacid =~ 210.23  4.08 740.63 3.00 445 1.16 36.01 -1.58 17.32 -0.70 9329 7
142.
4-Hydroxy-5-phenylvaleric acid-4'-sulfate 29029 631 86793 3.00 820 0.41 1.00 -2.74 0.47 -1.13 0 > 9
. . 176.7
5-Phenylvaleric acid-4-glucuronide 370.36 6.48 1108.77 4.00 11.50 0.49 0.81 -2.97 0.37 -1.14 N 11
A . 208.6
4-Hydroxy-5-phenylvaleric acid-3'-glucuronide  386.36 853 1117.19 6.00 11.30 -0.19 0.18 -3.68 0.07 -1.13 0 11
P . 208.7
4-Hydroxy-5-phenylvaleric acid-4'-glucuronide  386.36 6.61 112481 6.00 11.30 -0.30 0.13 -3.98 0.05 -1.16 1 11
I \ : 195.5
5-Phenylvaleric acid-4-methoxy-3'-glucuronide = 400.38 767 1169.69 500 11.30 0.45 0.37 -3.37 0.16 -1.02 3 11
o : : 194.6
5-Phenylvaleric acid-4-methoxy-4'-glucuronide  400.38  3.33 1176.97 5.00 11.30 0.37 030  -3.62 0.13 -1.04 9 11
. . . 245.8
5-Phenylvaleric acid-4-sulfate-3'-glucuronide ~ 466.41 510 125635 5.00 16.00 -0.80 0.02 -4.59 0.01 -1.76 N 14
o . 246.7
5-Phenylvaleric acid-4-sulfate-4'-glucuronide ~ 466.41 6.23 123851 5.00 16.00 -0.88 0.01 -4.49 0.01 -1.76 1 14
4-Hydroxy-5-phenylvaleric acid 19423 370 71776 200  3.70 1.87 118.82  -1.02 62.93 -0.56  70.74 6
176.7
5-Phenylvaleric acid-4-glucuronide 370.36 6.48 1108.77 4.00 11.50 0.49 0.81 -2.97 0.37 -1.14 26 11
. 120.8
5-Phenylvaleric acid-4-sulfate 27429 245 83027 2,00  6.00 1.59 4.01 -1.97 211 -0.86 5 8
5-(3',4'-Dihydroxyphenyl)valeric acid 210.23 153 74843 3.00 3.0 1.36 2595  -1.74 12.15 -0.59 9473 7
140.
5-(4'-Hydroxyphenyl)valeric acid-3'-sulfate 29029 498 87253 3.00 7.25 0.80 127 267 0.61 -1.01 ;) > 9
\ o 140.8
5-(3'-Hydroxyphenyl)valeric acid-4'-sulfate 290.29 293 873.02  3.00 7.25 0.80 1.24 -2.68 0.60 -1.01 3 9
5-(4-Hydroxyphenyl)valeric acid-3- 38636 369 115450 500 1130 007 018 -398 0.7 115 998 o
glucuronide 4




5-(3-Hydroxyphenyljvaleric acid-4- 38636 508 114791 500 1130 015 025 -374 0.10 113 12
glucuronide 2

Legend. MW: molecular weight; Dipole: dipole moment for the molecule; Volume: volume of the molecule; donorHB: number of hydrogen bounds donor atoms;
accptHB: number of hydrogen bounds acceptor atoms; QPlogPo/w: logarithm of octanol/water partition coefficient; QlogBB: logarithm of BBB predicted partition
coefficient; QPPCaco: predicted permeability for Caco-2 cell line; QPPMDCK: predicted permeability for MDCK cell line; QPlogKhsa: prediction logarithm of
albumin binding; PSA: Van der Waals surface area of polar atoms; #rotor: number of rotatable bounds.



