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S1 Filters

In this section we briefly describe filters used in the analysis of the output molecules. As can be seen in Table
[S1l there are 5 different medical filters have been used. All filters rely on the empirical rules that certain
molecules are highly likely to be useful. These rules are listed in the Constraints columns.

Filter Constraints

Molecular weight <= 500

LogP <= 5.0

H-bond donor count <=5

H-bond acceptor count <= 10
Molecular weight between 160 and 480
LogP between -0.4 and +5.6

Atom count between 20 and 70

Molar refractivity between 40 and 130
Rotatable bonds <= 10

Topological polar surface area <= 140
Molecular weight <= 300

LogP <=3

Rule of 3% H-bond donor <= 3

H-bond acceptor count <= 3
Rotatable bond count <= 3
Molecular weight between 200 and 500
LogP between -5.0 and +5.0

H-bond donor count between 0 and 5
REOS® H-bond acceptor count between 0 and 10
Formal charge between -2 and +2
Rotatable bond count between 0 and 8
Heavy atom count between 15 and 50

Lipinski rule of 5% (at most 1 violation is allowed)

Ghose?

Veber

Table S1: Description of filters used

S2 Adjusting beam search

S2.1 Adjusting beam search

To find the optimal parameters for the beam search a grid search has been conducted. A random molecule
from the test set has been selected for the testing. Figure[S1]shows the relation between 3 parameters (Beam
width, Topk (the desired number of generated molecules), Generated (actual number of generated molecules),
and 2 metrics (number of valid molecules and the fraction of valid molecules in the generated set). The chart
demonstrates a dependency between Beam width and Topk (number of generated molecules)). In addition,
for small numbers of Topk, the fraction of valid molecules is high. In this paper we have used a reward
function that is reliant only on the input provided by the model. Further work could investigate other
possible functions. For instance, the reward function could incorporate expert knowledge.
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Supplemental Material, Figure S1: The scatter plot of the grid search with the following parameters:
beam width, number of generation requests, actual number of generated SMILES strings, number of valid
molecules, and fraction of valid molecules

S3 Example molecules

To generate a molecule that resembles both seeds we use the special latent vector z15 that was created using
the weighted mean of individual vectors z; and z,. One way to adjust the hybrid molecular output is to
adjust the weights applied to individual vectors. Here we present the results of such adjustments using 3
exemplary pairs of molecules. Tables [S5] to [S7] contain the results of weight adjustments. In Tables [S2]to
weights for both seeds are equal but «, a beam search parameter that influences the length, is perturbed. To
demonstrate that the algorithm can be adjusted to produce heavier molecules we also generated molecular
output with sampling reward 1.9 and 2.5 which can seen in Tables [S§ and [S9l
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Seed molecule 1 Seed molecule 2
Y
~ Y KA
N e
No | Sompling [ Tongih ] — Tanfumoto siflarity 1 —Tanfioto similarity 2| Tenimoto stmilarity (173) [0 BT O ST e T e e e
reward [“min | max | mean | median | min | max | mean | median | min | max | mean | median | min [ max | mean | median
/ s /7 N,
™\ i e AN/
PO ~ A AL N
1 4 13 ] 20 | 162 | 16 | 0.223 | 0.486 | 0.376 | 0369 | 0189 | 0521 | 0.275 | 0.256 | 0.46 | 0.885 | 0.651 | 0.645
2 3.7 13 | 20 | 162 16 | 0.223 | 0.486 | 0371 | 0.367 | 0.189 | 0.521 | 0.265 | 025 | 0.46 | 0.885 | 0.635 | 0.638
3 3.4 13| 20 | 159 | 16 | 0.223 | 0486 | 0.368 | 0.369 | 0.168 | 0521 | 0.262 | 0.242 | 0.46 | 0.916 | 0.63 | 0.633
4 31 1] 21 | 162 | 16 ] 0223 | 0.486 | 0.374 | 0378 | 0168 | 0487 | 0255 | 0.242 | 0.46 | 0.916 | 0.629 | 0.637
5 2.8 10 | 21 | 159 | 16 0223 ] 1 | 039 | 0377 | 0166 | 0487 | 0262 | 0.246 | 0.46 | 1.3 | 0.652 | 0.635
6 2.5 10 23 16.2 16 0.223 1 0.389 | 0.37 0.166 | 0.521 | 0.262 | 0.246 0.46 1.3 0.651 | 0.628
7 2.2 0 ] 22| 16 16 0223 1 | 0386|0368 0162|0521 [ 026 |0241 [046 |13 | 0645 | 0.618
8 19 5 | 22 [ 156 16 |oa7s| 1 | 0381|0372 | 0159 | 0.521 | 0.265 | 0.241 | 0334 | 1.3 | 0.646 | 0.617
9 16 12 | ur | 15 0 1037 0365 |0 0.521 | 0271 | 0.248 | 0 13| 0.641 | 0616
10 1.35 1 19 14 15 0 1 0.364 | 0.358 0 0.702 | 0.28 0.255 0 1.3 0.644 | 0.63
1 13 120 186 ] 15 0 103630363 |0 0.516 | 0288 [ 0272 | 0 13 | 0651 | 0628
12 1.2 119 [ 133 | 14 0 1] 0356 | 0356 |0 0.702 | 0284 | 0.265 | 0 13 | 064 | 0633
13 1.05 1|19 | 126 | 13 0 10319 | 0354 |0 0.516 | 0289 | 0.283 | 0 1.3 | 0639 | 0.639
14 0.9 1w | 1 0 103390353 |0 0.516 | 0291 | 02904 | 0 0629 | 0.642
15| 07 1w e | 1 0 |o0893 0328 0352 |0 0524 | 0289 (020 |0 118 | 0.617 | 0.634
16 0.6 119 [ 953 | 10 0 |o0893|031 0333 |0 0.516 | 0278 | 0.287 | 0 118 | 0.588 | 0633
17 0.45 1 17 8.23 8 0 0.706 | 0.287 | 0.314 0 0.516 | 0.268 | 0.294 0 1.12 0.555 | 0.627
18 0.3 1] 16 | 739 7 0 | 06940263 | 0305 |0 0.516 | 0253 | 0.286 | 0 112 | 0516 | 0596
5 ~
ALY e < \
19| 015 1| 1|6 6 0 | 06940236 | 0216 |0 0.516 | 0233 [ 0.258 | 0 112 | 0.469 | 0502 1 1 N N i
~, R . B
Y t AR >
¢ ! Br B e}
Br oH
20 0 1| 14 | 603 6 0 |0492 0222 022 |0 0.516 | 0223 | 0.238 | 0 101 | 0.445 | 0468

Table S2: Comparison of sampling reward for the first pair of molecules
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Seed molecule 1

Seed molecule 2

I
,\‘ A
-
b
Sampls ongth mi i Animot i ARIIOTo S i
No | SUHPIIE Lengih min — Tawimoto moll min Taimoto wol2 min Taioto sum win Moo 1 Morene2 | Morenes | Morenlo 4| Mooenle 5
reward [min [ max | mean | median | min | max | mean | median | min | max | mean | median | min | max | mean | median
/I~ 2 AN TN
L - =L T = ]
e | N < Va A N
1 2.5 13 | 23 | 173 | 17 | 0.258 | 0438 | 0.346 | 0.348 | 018 |1 0.355 | 0.268 | 0438 | 1.32 | 0.701 | 0.657
o
[ —N p—
| / \ Ve o
/g\ix\/ Q >
A N/ Yo | N\
2 2.1 1312 | 157 | 15 0229 05 0327 | 0176 | 1 0.343 | 0.317 | 0.476 | 1.32 | 0.695 | 0.67
s—N
// o ~
N\
3 17 10 | 22 | 154 | 15 |0228] 05 | 0352 ] 0320 | 0476 | 1 0.346 | 0.318 | 0.476 | 1.32 | 0.698 | 0.645 | |
SN o~
e
4 1.35 12 | us| 15 0 |o0498 | 0348 | 0374 |0 1 0321 | 0288 |0 1.32 | 0.669 | 0.646
5 13 L2 us| 15 0 | 05 0344|033 |0 1 0332031 |0 132 | 0676 | 0677
6 1.2 1| 20 | 144 15 0| 0.498 | 0341 0 1 0.321 ] 0.305 |0 132 | 0.662 | 0.652
L o= \
B A T\
P /
7 1.05 120 [120 ] 15 0 | 05 0313|037 |0 1 0302 | 0.301 |0 1.32 | 0.615 | 0.641 <3
o~
Ol | o=\
o MK 7\
»‘:\/
8 0.9 12 | 12 14 0 | 05 0305|032 |o 1 0.205 | 0203 |0 1.32 | 0599 | 0.634 | |
@ o 3
e A 7\
I
9 0.75 120 w7 | 13 0 | 05 Jo2s1]o032 |o 1 0.276 | 0.288 | 0 1.32 | 0559 | 0.613 AN
~ /=\
!‘\// p @ o I\ Q\ﬁ/} N
] P oV
& P — \
10 0.6 120 992 10 0 | 05 o218 0322 |0 1 0.213 | 0201 |0 132 | 0551 | 0625 <7
=\ =\
& \ 2
/ W,
1| 045 1|18 | 91 8 0 | 0498 | 0271 | 0323 |0 0.702 | 0.261 | 0291 | 0 1.08 | 0.533 | 0.625
12 03 1|18 | 84 8 0 0312 |0 0702 | 0249 | 0.281 | 0 1.08 | 0506 | 0.598
13| 015 1|19 | 726 7 0 | 0516|0236 | 029 |0 0524 | 0227 [ 0249 |0 1.04 | 0463 | 0.541 ’
A > . e
14 0 1|7 |em 7 0 |o547 022 | 0203 |0 0556 | 022 [ 0206 |0 11| 0446 | 0.409 -

Table S3:

Comparison of sampling reward for the second pair of molecules
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Seed molecule 1 Seed molecule 2
L0y
No | SumPing [ Longthmin___ —_ Tanimoto moll min Tanimoto mol2 min [ Tanimoto sum min T Motecale 1 | Moleele 2| Motecule 3| Moleenle 4| Molecule 5
reward min | max | mean | median | min max mean | median | min max mean | median | min max mean | median
1 6.7 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
2 6.1 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
3 5.5 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
Ao
4 4.9 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
Lmi
O
5 4.3 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
Ho+”
6 3.7 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
7 3.1 36 36 36 36 0.36 0.36 | 0.36 0.36 0.426 | 0.426 | 0.426 | 0.426 0.786 | 0.786 | 0.786 | 0.786
a - -
- s O
O Ot
8 2.5 36 36 36 36 0.36 | 0.372 | 0.365 | 0.362 0.426 | 0.5 0.453 | 0.435 0.786 | 0.862 | 0.818 | 0.807 e e N N
aon | I | ol
s ! &\ ) o O
9 1.9 30 44 35.6 36 0.349 | 0.42 | 0.373 | 0.367 0.409 | 0.501 | 0.447 | 0.433 0.784 | 0.862 | 0.82 0.82
—
N ) — E
m HO'
10 1.35 1 32 9.55 9 0 0.531 | 0.322 | 0.362 0 0.531 | 0.5 0.363 0 1.06 0.644 | 0.724
. P r—
IS 4 W/ 2\
N A -
11 1.3 1 20 9.13 9 0 0.406 | 0.234 | 0.234 0 0.406 | 0.233 | 0.234 0 0.812 | 0.467 | 0.469
~ VRS )\ N =N
X ol $ )
), \{ ) \_7
12 1.2 1 32 9.07 7.5 0 0.547 | 0.297 | 0.348 0 0.547 | 0.297 | 0.352 0 1.09 0.594 | 0.704
P— N —/ —
¥ S <) —
13 1.05 1 32 7.76 7 0 0.547 | 0.264 | 0.258 0 0.547 | 0.264 | 0.258 0 1.09 0.528 | 0.516
— H
_ )1 '
aWan = 0/
— /N N on
14 0.9 1 13 6.33 6 0 0.547 | 0.244 | 0.219 0 0.547 | 0.244 | 0.219 0 1.09 0.487 | 0.438
— H
pE I Q :
N/ — p <\>/
ﬂ HO' N OH
15 0.75 1 13 6.34 6 0 0.547 | 0.239 | 0.203 0 0.547 | 0.239 | 0.203 0 1.09 0.477 | 0.406
H
— J, [y
P PENES
HO N OH
16 0.6 1 13 6.25 6 0 0.547 | 0.228 | 0.203 0 0.547 | 0.228 | 0.203 0 1.09 0.456 | 0.406
— H
— N,
- N
= <X
OH
17 0.45 1 13 5.98 6 0 0.547 | 0.216 | 0.188 0 0.547 | 0.216 | 0.188 0 1.09 0.432 | 0.375
— H
TN ><>H
18 0.3 1 13 5.73 6 0 0.547 | 0.204 | 0.156 0 0.547 | 0.204 | 0.156 0 1.09 0.408 | 0.312
H
N,
X
OH
19 0.15 1 13 5.6 6 0 0.547 | 0.196 | 0.156 0 0.547 | 0.196 | 0.156 0 1.09 0.393 | 0.312
H
N,
N\
X
20 0 1 12 5.48 6 0 0.547 | 0.188 | 0.156 0 0.547 | 0.188 | 0.156 0 1.09 0.377 | 0.312

Table S4: Comparison of sampling reward for the third pair of molecules
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Seed molecule 1

Seed molecule 2

N
N 1
\/O\/X = Br
Br
No | Weight 1 | Weight 2 | Molecule 1 Molecule 2 Molecule 3 Molecule 4 Molecule 5
1 0.15 0.85
2 0.25 0.75
3 0.35 0.65
4 0.45 0.55
Br Br Br
/\/\/A/\/\ /\/\/%/\/ HO,
5 0.55 0.45 B i b
AN ¢ N o o O\A
) // %O ~ T N 0
6 0.65 0.35
H“\/\/\/\/PXKV ’ AN . // CEN \/O\/X\\ \/O\Aﬁ
7 0.75 0.25
\5/\/\/”\;X ‘ ‘V\/V;X ) N \/O\/X\\ " o/\
8 0.85 0.15

Table S5: Comparison of weights for the first pair of molecules with sampling reward 0.75
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Seed molecule 1

Seed molecule 2

[N
A 1
vg@?‘(}_\ N,
Br
No | Weight 1 | Weight 2 | Molecule 1 Molecule 2 Molecule 3 Molecule 4 Molecule 5
Br Br. H
N, Br Br Br.
o 7 _ /N N P
Br Br Br o =
T |03
N N N OH
1 0.15 0.85
Br. Br
N N Br, Br Br, Br N—
Br@ Br / @ - \ /
o} \
\N/ \N/ \N / N / HO Br
2 0.25 0.75
Br, Br Br, Br Br
NS "
| OH Br — — i X ‘3\/\Er
— Br \ / \ / N/
Br N
3 0.35 0.65
Br.
o —N N g Br — Br
/ ] Q /@
Br == _ Br N \ N |
N Br OH &o OoH \ oH
4 0.45 0.55
Br 0 ~ H
/N>7 ; am >‘O %N\H/O\ S\/ N O
O% 0 \\—N o] Oﬁ u
5 0.55 0.45
NI =T O ) I
W \
N AN N\ VAR / \O/\NA NN\ Fm
6 0.65 0.35
fi L e N \,\\/H N~
\ N A\ SN N\ g\\H
7 0.75 0.25
= =\ T 2 Q
N @ N\ \OANM \OJ\NM \O/H\N7©NH
8 0.85 0.15

Table S6: Comparison of weights for the second pair of molecules with sampling reward 0.75
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Seed molecule 1

Seed molecule 2

\/\R’©i;>_>—u\ >§¥/'Lﬂ/©/:
No | Weight 1 | Weight 2 | Molecule 1 Molecule 2 Molecule 3 Molecule 4 Molecule 5

L 1P| Y FE PO RN

Xy | %00 | %D | YLD | 5Ly
1 0.15 0.85
2 0.25 0.75

KA | KA | KA | X | %L
3 0.35 0.65

SR ENS o o~ | |

XL | %l [ Al | SOE | Ao
4 0.45 0.55

0}
AN ;

N ANGEN ¥

g Q/ Y /@ Q /O\/ 3 ANJLO/
5 0.55 0.45
6 0.65 0.35

G | S| S | |
7 0.75 0.25

\%«ﬁﬁ vm e ? @[F% oy | e S
8 0.85 0.15

Table S7: Comparison of weights for the third pair of molecules with sampling reward 0.75
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Seed molecule 1

Seed molecule 2

) &
\/q»©i>=>_\ >§y/tﬂ/©/
No | Weight 1 | Weight 2 | Molecule 1 Molecule 2 Molecule 3 Molecule 4 Molecule 5
XL | o | %l | %o | %O
1 0.15 0.85
2 0.25 0.75
KA | Ky | %o | (LD | Wl
3 0.35 0.65
o, 0 M\ o\© //0 /:N . o \/ . o
S OA T 0| DA | D
4 0.45 0.55
e ) NN e
/1/@ \/\1/ /J \/\/ /N/ /!/@ k/\
o P Y 4 N
5 0.55 0.45
‘,,;’“/i"\/\ o - - e “\/\/ <F7
Ml | B | | e | Y
6 0.65 0.35
el | e | T | AR |
7 0.75 0.25
el | T | S | e | Y
8 0.85 0.15

Table S8: Comparison of weights for the third pair of molecules with sampling reward 1.9
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Seed molecule 1

Seed molecule 2

sats X Loy
No | Weight 1 | Weight 2 | Molecule 1 Molecule 2 Molecule 3 Molecule 4 Molecule 5
@ U —_ | @ ) e
1 0.15 0.85
XD | /DT | XD | %o | XL
2 0.25 0.75
KO | XD | % | 5 | e
3 0.35 0.65
@ @ o X o — E
XL | plon | MK | I | B P
4 0.45 0.55
s A e A ,\OH i ﬁ
I I \O/\H/v ANAO/
5 0.55 0.45
B | T | S | |
6 0.65 0.35
7 0.75 0.25
\-{:Qéiiﬁ \”CE% o ? /(IF%\ \%%Ijﬁw \”@Oﬂ;
8 0.85 0.15

Table S9: Comparison of weights for the third pair of molecules with sampling reward 2.5
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S4 List of vitamin D analogues

S4.1 Sample 1
S4.1.1 Training set

C=C1C(=CC=C2CCCC3(C)C2ccc3c(Cc)cccc(c) (cyoycec(nyce1o
C=C1C(0)CC(=CC=C2CCCC3(C)cacee3c(ecyc(e)cec(e) (ecyoycecio

CCC(CC) (clccec(0CC(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)ct
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

CCC(CC) (cilccc(OCC(=0)C(C)(C)C)c(C)cl)cicecc(C(=0)NCC(=0)0C)niC
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(ciceec(e) (cyoy)cc(o)c(ttn2ecnen2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
CC(CCCCNC(=0)CS)Cc1cceac(=Ccc=Cc3cc(n)cc(oycayceee1c
CC(C=Ccc(b)Cc12cc3cc(ce(ec3)ci1)ca)cicecac(=ce=c3cc(oy)cec(oycs)ceeca1c
CCn1c(C(=0)NC(CO)CCO)cccl1C(CC) (CC)clcec(0CC(0)C(C)(CICIc(Clcl
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)clccc(OCC(D)C(C)(C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(Crcc(c)crcc(oyc(=cccoycio
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)cacce3c(cycoicc(oyce1o
COclccec2c(C(Nec3ccc(Cl)ce3)c3cecececc3Cl)c(C) [nH] c2cl
COcicccecciINC(clcecececciCl)clc(C) [nH] c2cccecl2
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeycec(e) cyoycecio
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CcCc(D)C3)Ccccecic
Cclccc2c(C(NCc3ccc(C(F) (F)F)ce3)c3cccecc3Cl)c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)Ccccc(c) (cyo)cc(n)c(Ctn2ncen2)C10
N=clscc(-c2ccccec2)niCC(=0)N1CCN(c2ccccc2)CCl

CC(CCCC(C) (C)o)ci1cee2c(=Ccc=Cc3Ccc(0)ca=ccecocac3)ceeecic
COciccc(C(Nc2cececen2) c2c¢(C) [mH] c3cccce23) cecl
C=C1C(=CC=C2CCCC3(C)Cc(c(cyrccec(ec) (C)oyceee3cycc(oyce1n

CCC(CC) (clccec(0CcC(0)C0)c(C)cl)clcecc(0CC(B)C(C) (C)C)c(C)cl
CC(CCC(=0)0)c1cee2c3ceeacc(n)ceca(c)caceciac

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(C0)c(CO)c2)cl
CCC(CC) (cilcecc(0CC(0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(C)CO)n1C
Cci1[nH] c2ccccc2c1C(Necicecececcl) clcecececciCl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(ecyc(eeeeyceco)cecio
C=C1C(=CC=C2CCCC3(C)C2CCC3c(C)Cc(C)ccec(c) (cynoycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2(C=CcCc(=0)0CC)CC2)Cc(o)cc1o
Ccilccc2c(C(Nc3cecenc3) c3cceccc3Cl) c(C) [nH] c2cl
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCH#CC(D)C23CC4ACC(CC(Ca)C2)C3)CC10
C=C1C(0)CC(=CC=C2cccc3c(cececcc(e) (Cynyceea3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(C) (Cc)ceec(e) (cyoyce1o
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
COciccc(C(Nc2cee(0C)c(0C)c2)c2c(C) [nH] c3ccecece23) cecl
COciccc(NC(c2nces2)c2c(C) [nH] c3cceccc23)ccliC

CCCCS(=0) (=0)NCCCCC(C)C1CcCc2C (=CC=C3Ccc(0)Ccc(n)c3)ceecic
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl
COclccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl

Cc1[nH] c2ccccc2c1C(NCcicececececl) clceccecciCl

Cc1[nH] c2ccccc2c1C(Necicec ([N+] (=0) [0-])ccl)clccceciCl
Cclccc(NC(c2ccececc2Cl) c2c(C) [mH]c3cccce23)cecl
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(o) (ceyceyceeio
CCC(CC) (clcec(0CC(D)C(C) (C)C)c(C)cl)clececc(C(=0)NC(CO)CCO)In1IC
C=C1C(0)CC(=CC=CCC(C) (C)cc(c)ceee(e) (cyoyceio

CCC(CC) (c1ccc(OCcc(co)Cn)c(C)cl)clcec(OCC(D)C(C) (C)C)c(C)cl
COclccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cc(C)cecec23) cc10C
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C=C1C(0)CC(=CC=C2cccc3cacceac(e)ceec(e) (cyoyceeio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccec3c(cyc(eeyceec(e) (croycecio
CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl
C=C1C(=CC=C2CCCC3(C)C2ccec3c(cyceec(nyc(e)cycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
CCC(CC) (ciccc(OCC(=0)C(C)(C)C)c(C)cl)clcecc(C(=0)NC(CC(=0)D)C(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyc(cececeicec(e) (cyoyeec(oyccio

Cci1[nH] c2ccccc2c1C(Necicecececl)clicec(Cl)cel
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)Cc2ccc)cc(oyc(ceeco)cio
CCC(0) (cc)csc(c)ci=cceac(=Ccc=c3cc(o)c(ec) (oyc(o)csyceeciac

ccc(cC) (c1cecc(OCc(o)c(c) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ceycec(oyc(=cececo)cio

CC[Si](CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC2C02)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)cocc(=C)c2(c)cececec)ce(oyccio
Cc1[nH]c2ccccc2ec1C(Neicecc(N(C)C)ccl)clcecececiCl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ce)cecorccio
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)CC(0)C3)cceceic
C=C1C(=CC=C2CCCC3(C)C2Ccc3c(c)ccecec(e) (cycyce(o)yceeio
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(D0)CCIC(F)F
CS(=0) (=0)c1ccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl[N+] (=0) [0-]
CCC (D) (cc)csc(c)c1=cceac(=Ccc=Cc3cc(n)c(oceco)c(n)cayceecciac
Cclccc(CNC(c2ccececc2Cl) c2c(C) [mH] c3cc(C)cce23)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CcC20C(=0)C(=C)c2cc(cycyce(oyc(ec)cio
CCCOC1C(0)CC(=CC=Cc2ccce3(Crc(c(c)scce(o) (ceyce)=ccca3)ccio
Cclcec2c(C(Ne3eec(0C(F) (F)F)ce3)c3cccec3Cl) c(C) [mH] c2cl
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C23Ccc4acc(cc(c4a)c2)c3)ccio
COC(=0)cilccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl
COciccc(NC(c2ccececc2Cl)c2c(C) [nH] c3cccce23)ccl
COclccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3ccccec23)ccliC

CCCS(=0) (=0) cloc(-c2cccs2)ncl1S(=0) (=0)clccc(F)ccl
C=C1C(0)CCc(=CC=Cccce(eyceec(e) (cyoyceecio

CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(OC(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CcC)CcC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccacc(c) (0)c(=0)N2Cc2cceccc2)Ccc(o)cec1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cccycc(oyc(ec)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)Cc2(C(=0)0CCCC)Ccc2)cc(ayccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccecycc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)ccacc(C) (0)c(=0)N2Cc)cc(o)ccio
C=C(COCC(C)C1CCC2C(=CC=C3CC(0)CC(0)C3=C)CCCC21C)C1=CCCCC1(C)C
CCC(CC) (c1ccc(0CC(D)CO)c(C)c1)clcecc(DCC(D)C(C) (C)CCc2cccece2)c(C)cl
Ccilccc2c(C(NCc3cccece3)c3cccecc3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccec)cc(o)c(ecycio
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)cc20Cc(=0)Cc(=C)c2cecycec(o)c(ecycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2cccecc2)CC(D)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(cyc(ccoycece)ccio

CC(CCCCCNS (N) (=0)=0)C1ccCc2C(=CC=C3CC(0)CcCc(m)c3)ceeecic

S4.1.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C)D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)0)CC(0)C(CCn2ncnn2)C10
C=C1C(=CC=C2CCCC3(C)Cc2cCcC3c(C)c(ccrcec(c) (Croycec(oyccio
CcC(0)ccce(c)cicecac(=cc=Cc3cc(0)c(c)c(o)c3)ccecaic

€CC (D) (CC)CSC(C)C1=CCC2C(=CC=C3CC(0)C(=CC0)C(0)C3)CCCC12C
€=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCC(D) (CcCrce)cc1o
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CC(CCCC(C) (C)D)C1CCC2C(=CC=C3CC(0)C(=CCF)C(0)C3)ccee1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (CID)cc2)CC(0)CC10
CCcOoc1Cc(0)Ccc(=Cc=Cc2ccee3(cyc(e(eyscecc(o) (ceycey=cece3)cc1o
C=C1C(0)CC(=CC=C2CCCc3(C)cacee3c(ecyceec(e) (cyoycece1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyncec(eyc(e) cyoyceio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(cececeyce(e) (cyoyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCcCc(C) (C)D)CC(0b)C2=Ccoc12
C=C1C(0)CC(=CC=C2cccc3(c)c(ceecc(e) (cynyceezs)ccio
C=C1CCC(0)CC1=CC=C1CCCC2(C)Cc1cccac(c)ceec(e)c
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(ciceec(e) (cyoy)cc(o)c(ttn2cenn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2cnnn2)C10
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(eceee)cec(e) (cyoyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)Ccc)cc(oyc(=cceco)c1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)C2CC2)CC(D)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(ceee)ycec(o) (ceyceyceeio
CCCclcc(C(D) (CC)CC)cccl-clcc(CCc2ccc(CO)c(Ch)c2)cecclC

cc(ccec(e) (C)noyciceeac(=cc=c3cc(o)cc(o)c3=n)cecee1c
C=C1C(=CC=C2Ccccc3(c)c(ca(ccecc(e) (cyoycea)=ccece3)cc(oyccio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cicecec(e) (croy)cec(n)c(ttn2cenc2)C10
C=C1C(=CC=C2CCCC3(C)C(C4(CCC(=0)C(C)(C)D)CC4)=CCC23)CC(D)CC10
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(D)C(=C)C(D)C4)CCCC32C)0C1=0
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23Cccacc(cc(ca)c2)c3yccio
CCC(CC) (clecce(OCc(D)C(C) (C)C)c(C)cl)clcec(0C(CO)C(D0)CO)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ceo)ceee)yce(oycecio

CCCc1lcc(C(D) (CC)CC)cccl-clcc(0Cc2ccc(CO)c(CO)c2)cecciCC
C=C1C(0)CC(=Cc=Cccc(c)cc(cyceec(e) (cyoyceeio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)CC23Cccacc(cc(ca)c2)c3)ccio
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(ceee)ce(oyc(e)cycc(oyccio
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(D)C(C) (CIC)c(C)cl
C=C1C(=CC=C2CCcC(Cccccec(e) (C)p)c3(cycacee3c(cycecoycc(oyccio
C=C1CC(CC(C)C2CCC3C(=CC=CACC(0)CC(0)C4=C)CCCC32C)0C1=0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2(C)C)Ccc(D)CcClo
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CcC20C(=0)C(=C)c2ccc)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C23cccc3)cc(oyccio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)Cc(Ccco)c(m)c4=C)ccece32c)cic
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(OCCCO)C(0)Cca=C)Cccec32c)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cce)cc(n)c(ocecco)cio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(C)C(0)C4=C)CCCC32C)C1C
C=C1C(0)CC(=CC=C2CCCC3(C)c2cee3c(cyc(cecycecoyccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0c(=0)c(=Cc)cac)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc)cc(o)c(ceecn)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(ocececo)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2ccee)cec(n)c(ecco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccc)cc(o)c(occco)cio
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)c2ccea3c(c)cecoycc(nyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(cycycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)cycc(o)c(cecco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(C)CcHrcc(oyc(occeco)cio
Cc(ccecec(e) (Cyo)ciceeac(=cc=Cc3cc(oyc(=cccoyc(o)cs)ceeecz1c
CC(CCCCNS(=0) (=0)C(F) (F)F)C1ccc2c(=Ccc=Cc3cc(o)cc(o)c3)ceeczic
CC(CCCCNS (=0) (=0)c1cccececl)C1CCC2C(=CC=C3CC(0)CC(D)Cc3)Ccceeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCICCICC(D)CCIC(FF
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (CYD)CC(D)CCIC(F)F

CCC(CC) (clcce(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC(=0)C(C) (C)CIc(C)cl
C=C1C(=CC=C2CCCC3(C)C2cCc3c(C)cacc#cc(C) (cycycec(oycceio
€C0COCCC=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(crccec(c) (Cy)oycc1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccc20CcC=C2C10
C=C1C(0)CC(=CCc=Ccc(C)=Ccc(cyccecc(e) (cyo)ce1o
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COcc(=C)Cc(C) (cycrcc(oyccio

CC(C=CC(=0)ND)=CC(C)C1CCC2C(=CC=C3CC(0)CC(D)C3)Ccccc1c

CCC(CC) (clcec(OCC(=0)C(C)(C)C)c(C)cl)clccc(DCC(D)CO)c(C)cl

CCC(CC) (clcce(OCC(D)C(C) (C)C)c(C)cl)clcecec(C(=0)NCCCO)n1C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC) cc(0CCC)c2)CC(D)CC10

Ccc(ccccc(=0)NciccececclN)C1CCC2C (=CC=C3CC(0)Ccc(D)Cc3)cceeic

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2ccccc2)CC(0)CC10

CC(CCCNS(C) (=0)=0)C1CCC2C(=CC=C3CC(D0)CC(0)C3)Cccce1c

CC(Ccccc(=0)ND)Cc1cccac(=cc=Cc3cc(o)cc(oycs)ceeea1ic

CC(CCCCNS(N) (=0)=0)C1ccc2c(=Cc=C3cc(0)cc(o)c3)ccec1ce

CC(CCCCNS(C) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(D)C3)Ccccc1C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (D)C(=0)N2Cc2cc(DCCCC)cc(0CCCC)c2)CC(0)CC10

COclccc(C(Nc2cec(C(F) (F)F)cc2)c2c(C) [nH] c3ccceec23)ccl

Ccilccc(NC(c2ccecec2Cl) c2c(C) [mH]c3ccccec23)cciC

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)ICC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(D)CC10

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10

CCC(CC) (clcecc(DCC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NCCC(=0)0C)n1C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C) cc(0C)c2)CC(0)CC10

Cclccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl

CCC(CC) (clcec(DCC(0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCC(=0)0)niC

CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcecc(DCC(=0)C(C)(C)C)c(C)cl

Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cccecc2)CC(0)CC10

CC(C)S(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0)clcccccl

CCC(CC) (clcee(0CC(=0)C(C) (C)CIc(C)cl)clcecc(C(=0)NC(C)C(=0)0)niC

COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23) ccl10C

Cc1[nH]c2ccccec2ec1C(Necicec(Cl)cecl)clcecencl

Ccc(cyccc(=0)Nc(cc(c)crc(=0)Nciccocc(o)c(o)coccc(C(=0)0)NC(=0)C(CC(C)CINC(=0)C(CC(C)CINC(=0)C(C)(
C)NC1=0

COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CCC(CC) (clcecc(0CC(0)C0)c(C)cl)clcec(0CC(D)C(C) (C)CCCc2cccec2)c(C)cl

Cc1[nH] c2ccccec2c1C(Necicecec(Cl)cecl)clcenccel

Cc1[nH] c2ccccc2c1C(Necicec(Cl)ccl)clncesl

Cc1[nH]c2ccccc2c1C(Neclcecc(Cl)cecl)clcecececiCl

COciccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH] c3ccceccec23)ccliC

CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1

CCS(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0) clcccccl

Cclccec2c(C(Nec3cecec(Cl)ce3)c3ccecce3Cl)c(C) [nH] c2cl

COcincccciNC(clcecencl) clc(C) [nH] c2cc(C)ceccl2

CCn1c(C(=0)NCCO) ccc1C(CC) (CC)clcec(DCC(D)C(C) (CICIc(C)cl

CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl

Ccilccc2c(C(Nc3cec(C(F) (F)F)cc3)c3ccccec3Cl) c(C) [nH] c2cl

CC(C)CS(=0) (=0)cloc(-c2ccecs2)nc1S(=0) (=0)ciccc(F)ccl

Cci1[nH] c2ccccec2c1C(Necicecec(Cl)cel)cincec [nH] 1

COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(D)ccl)=[N+]2C

Cc1[nH]c2ccccc2ciC(Nelcececenl)clecec(C(C)C)ccl

S4.1.3 Seeds

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCcc(C) (C)D)Ccc(0)C(CCn2cnecn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccecycc(o)c(cycio
C=C1C(=CC=C2CCC(CCccccc(C) (C)D)C3(Cc)cacce3c(cycoicc(oyce1o
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)clcecec(DCC(D)C(C) (C)CIc(C)ct
C=C1C(=CC=C2CCCC3(C)C2CCc3c(C)c(C)ccec(c) (cyoyce(oyccio

CCC(CC) (c1ccc(OCC(=0)C(C)(C)C)c(C)cl)cicecc(C(=0)NCC(=0)0C)niC
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crcc(c)crcec(oyc(=cccoycio
CC(CCCCCNS (N) (=0)=0)C1CCC2C(=CC=C3CC(0)CcC(D)C3)cccc1c
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
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CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl

Cci1[nH] c2ccccc2c1C(Necicecececcl)clcec(Cl)cel
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)Cc(D0)Cc3)cececeic

CCC(CC) (clccc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CO)CCOInIC
ccc(ce) (c1cec(0Cc(o)c(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
Cc1[nH]c2ccccc2ec1C(Necicec(N(C)C)ccl)clcecececliCl
COclccc(NC(c2ccececc2Cl)c2¢(C) [nH] c3cccec23) cel

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccec(0Cc2ccc(CO0)c(CO)c2)cl
Cclccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccl
Cc1[nH]c2ccccc2ci1C(NCclcecececl)clececececciCl

Cclccec2c(C(NCc3ccc(C(F) (F)F)cc3)c3ccceccec3Cl)c(C) [nH] c2cl
Ccilccc2c(C(Nc3cecenc3) c3ccececc3Cl) c(C) [nH] c2cl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(cec)cecorccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cc(c)c)cec(oyc(ec)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CC(0)Ccc10

CS(=0) (=0)clccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl [N+] (=0) [0-]
COciccc(C(Nc2cececen2) c2c¢(C) [mH] c3cccce23) cecl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CcC)Ccc(o)c(cyc1o
CCC(0) (Cc)Csc(C)c1=Cccec2c(=Ccc=Cc3cc(0)c(oceco)c(n)c3yceeccic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2Cc2ccccc2)CC(D)CC10
CCC (D) (cc)csc(cyci=cceac(=Ccc=Cc3cc(o)c(c) (oyc(oycsyceeciac

S4.2 Sample 2
S4.2.1 Training set

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccc0cc=Cc2C10
Ccilccc2c(C(NCc3cccece3)c3ccececc3Cl) c(C) [nH] c2cl
C=C1CC(CC(C)C2CCC3C(=CC=CACC(0)CC(0)C4=C)CCCC32C)0C1=0
Ccilccc(NC(c2ccecec2Cl) c2c(C) [mH]c3cccce23)cecl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyc(ceeeice(oyc(ercice(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(e)rcec(e) (cyoyccio

CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCCO)InIC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ce)cecorccio

CCC(CC) (clccec(0Cc(D)C(C) (C)C)c(C)cl)clcec(0C(CO)C(D0)CO)c(C)cl
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)CC(D0)C3)ccecic
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
N=ciscc(-c2ccc(Cl)cc2)niCC(=0)N1CCOCC1
CCn1c(C(=0)NC(C)CO)ccclC(CC) (CC)clccc(OCCc(D)C(C)(C)C)c(C)ct
CCC(CC) (clccc(0Cc(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)cl
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH]c3cccecec23)ccl1iC
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cececc(e) (cyoyece(o)ceeio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(ecyc(eceee)cec(e) (cyoycecio
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23) ccl10C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2cc(cycycc(oyccio
CC[8i] (CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clececc(0CC2C02)c(C)cl
CC(C)S(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clcccccl
C=C1C(=0)0C(CC(C)C2CCcC3C(=CCc=Cc4cC(D)Cc(0cceco)c(o)ca=Ccyceeesac)cic
CC(C)CS(=0) (=0)cloc(-c2cccs2)nclS(=0) (=0)clccc(F)ccl

CCS(=0) (=0)cloc(-c2cccs2)nciS(=0) (=0)cicccccl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(c)ceec(cyn)ccio
COCOCCC=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(Crcceec(c) (C)oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2cnnn2)C10
CCC(CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CIC(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(oyc(ec)cio
cc(0)ceec(e)ciceecac(=ce=c3cc(oyc(ecyc(oycayceeecaic
C=C1C(=CC=C2CCccc3(c)c(ca(ccecc(e) (cyoycea)=ccez3)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(Db)C2=CCoC12
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CC(CCCCNS(=0) (=0) ciccceccl)C1CCC2C (=CC=C3CC(0)Ccc(b)Cc3)ceeeic

Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)cincc [nH] 1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=Db)N2CCc2ccccec2)CC(D)CC10
Cclccec2c(C(Nec3cec(0C(F) (F)F)cc3)c3ccccc3Cl) c(C) [nH] c2cl

ccc(ce) (c1cec(0Cc(o)c(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cycecc(oyc(ecycyce(oycecio
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cc(cyc)cec(oyc(ec)cio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecicecoyccio

CCC(CC) (cilccc(0CCc(C0)CO)c(C)cl)cicec(0CC(D)C(C)(C)C)c(C)cl

Cci1[nH] c2ccccec2c1C(Necicecececcl)clicecc(Cl) cel
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CcC20C(=0)C(=C)Cc2ccce)cc(o)ccio
CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(D)CC10
cc(ccccc(=0)NciccececclN)C1CCC2C (=CC=C3CC(0)Ccc(D)Cc3)ccee1c
CC(CCCCNC(=0)CS)c1ceeac(=Ccc=c3cc(n)cc(oycayceeec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2cccc)cc(oyc(ceecn)cio
C=C1C(0)CC(=CCc=CCcc(C)=Ccc(cyccec(e) (cyoyce1o
Cc1[nH]c2ccccc2c1C(Neicece ([N+] (=0) [0-])ccl)clcccecciCl
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)Ccc20C(=0)C(=C)c2cc(cycycec(oyc(eeccoycio
C=C1C(0)CC(=CC=C2CCCC3(C)c2cee3c(ecyc(eeycec(e) (ecyoycecio
C=C1C(=CC=C2CCCC3(C)Cc(C(C)ccecc(ec) (C)oyceea3cycec(oyceio
COciccc(C(Nc2cec(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl
Ccilccc2c(C(Nc3cecenc3) c3cceccc3Cl) c(C) [nH] c2cl

CS(=0) (=0) clccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl [N+] (=0) [0-]
Ccilccc(NC(c2ccecec2Cl) c2c(C) [mH]c3ccccec23)cciC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2ccccc2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CcC(C)C)cc(o)c(occeco)cin
Cci1[nH] c2ccccec2ec1C(Necicecec(Cl)cecl)clccencl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
Cclcec2e(C(Ne3eecc(C(F) (F)F)cce3) c3cceccece3Cl) c(C) [nH] c2cl
COciccc(C(Nc2cee(0C)c(0C)c2)c2c(C) [nH] c3ccecece23)cecl

CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl

CC(Cccc(e) (C)o)ciceeac(=cc=c3cc(o)cc(o)c3=0)cceec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)Ccc)cc(oyc(=cceo)cio
COciccc(NC(c2nces2)c2c(C) [nH] c3ccecccec23)ccllC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC(C)C)Ccc(D)c(=Cccco)cio
COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(0)ccl)=[N+]2C
COclccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23)ccl
CC(C=CC(=0)N0)=CC(C)C1CCC2C(=CC=C3CC(0)CC(Db)C3)Ccccca1c

CCC(CC) (c1ccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCCc2ccececec2)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccccc2)CC(D)CC10
C0C(=0)ciccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CCC(CC) (c1ccc(OCC(D)C(C)(C)C)c(C)ecl)cicecc(C(=0)NC(CD)CCO)nIC
CC(CCCCNS(N) (=0)=0)C1ccc2c(=CC=C3Ccc(0)Ccc(0)Cc3)ccec1ce
COclccc(NC(c2ccc(C(F) (F)F)cc2)c2c(C) [nH] c3cceccc23) ccl0C
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
Cc1[nH] c2ccccec2ec1C(Neciceceenl) clcecc(C(C)C)ccl
CCCOC1C(0)CC(=CC=C2ccee3(Cyc(c(e)scecc(n) (ceyce)=cceca3)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cc)cc(n)c(ceeco)cio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(CCco)Cc(m)c4=C)ccce32c)cic
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(eceayceee)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC(=C)Cc2(Cc)ccececez)ce(nyccio

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)ciccec(C(=0)NCCC(=0)0C)n1C
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cccc(c) (cyo)cc(n)c(Ctn2cnecn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CC)Ccc(0)c(occen)c1o
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(D)CC(D)C3)Ccccecic
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2ccc)cc(o)c(ocececo)c1o
C=C1C(=CC=C2CCCC3(C)C(C4a(CCC(=0)C(C) (C)D)CC4)=CCcC23)CC(D)CC10

CC(CCCCCNS (N) (=0)=0)C1ccc2c(=CC=C3cc(b)cc(a)c3)ceeecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCcc(=C)C(C)(Ccrcrcc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2(C=CC(=0)0CC)CC2)Ccc(o)cc1o
CCOc1cecc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (C)D)cc2)CC(0)CC10
Cc1[nH]c2ccccc2ec1C(Neicecec(N(C)C)eccl)clcecececiCl

S4.2.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CcCc(D)C(CCn2ncnn2)C10
CCC(0) (CC)CSC(C)C1=CCC2C(=CC=C3CC(0)C(C) (0)C(0)C3)CCCC12C
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(e) (cyoycc(oyceio
C=C1C(0)CC(=CC=C2CCCC3C2CcCc3c(C)cecee(e) (cyno)cce1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc23Ccc4cc(cc(c4a)c)c3)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(C)C(C) (CcHceec(e) (cyoycecio

CCC(0) (Cc)Csc(C)c1=Cccec2c(=Ccc=Cc3cc(0)c(oceco)c(n)c3)yceeccic

CCC(0) (cc)csc(C)ci=Ccccac(=Cc=Cc3cc(o)c(=cco)c(n)c3)cecciac
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(c)ccc(o) (ceyceycecto
C=C1C(=CC=C2CCCC3(C)C2CCC3c(C)c(c)ceec(e) (cyoyce(oyccio

CCC(CC) (c1lccc(0CC(0)C0)c(C)cl)clcec(OCC(D)C(C) (C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cecec(e) (cyoy)cc(n)c(ttn2ncen2)C10
C=C1C(0)CC(=CC=C2CCCC3Cc(Ccccc(c) (C)nyceea3)ccio

CCC(CC) (cilcecc(OCC(D)C(C) (C)C)c(C)cl)clcecc(DC(CO)CCO)c(C)cl
cc(ceceec(e) (Cyo)ciceeac(=ce=c3cc(o)c(=Cccr)c(o)ca)ceeez1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(0)C23CC4AcCC(CC(Ca)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
Cccoc1c(0)cc(=Cc=c2cceee3(cyc(e(eyscecc(o) (ceycey=cece3)ce1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceec(e) (cynycece1o
C=C1C(0)CC(=CC=C2Cccc3(C)caccecac(cyocc(cyc(ec) (cyoyceio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(eceeeyce(e) (cyoyceeio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C(Ccceycec(c) (cynycec(oyce1o
C=C1C(0)CC(=CC=C2CCCcC3(C)c(ceceeec(e) (cyoyceez3)cecio
C=C1CCC(0)CC1=CC=C1CCCC2(C)c1cccac(c)ceec(e)c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)n)cc(n)Cc(CCn2¢ccnn2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cecycc(o)c(=cececo)cio
C=C1C(=CC=C2CCCC3(C)C2ccCc3Cc(C)C=CC(0)cacc2)cc(o)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(c)c(ceycec(n) (cecyceyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2(C(=0)0Ccee)ce2)cec(n)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(eceee)ycec(o) (eceyceyceeio
CCCc1cc(C(D) (CC)CC)cccl-clcc(CCc2ccc(CO)c(CO)c2)ccclC
C=C1C(=CC=C2CCCC3(C)C2ccc3c(Cc)cccc(c) (cyoy)cc(n)c(ttn2cenc2)C10
C=C1CC(CC(C)c2ccc3c(=Ccc=cacc(o)c(=Cc)c(oyca)cceesac)oci=o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCH#CC(0)CC23CCACC(CC(C4)C2)C3)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(eceeeyceecon)cecio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecayceeeyce(o)cecio

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccec(CCc2ccc(CO)c(CO)c2)cl
C=C1C(0)CC(=CC=CCC(C) (C)Cc(C)Ccccc(C) (C)oycc1o

CCCclcc(C(D) (CC)CC)cccl-clecc(0Cc2ccc(CO)c(Ch)c2)ceccliCC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeyceec(e) (croycecio
C=C1C(0)CC(=Cc=Cccc(cycec(eiceec(e) (cyoycee1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)CC23CC4acc(cc(ca)c2)c3)cc1o
CCn1c(C(=0)NC(C)C(=0)0)ccciC(CC) (CC)clcecc(0CC(0)C(C) (CIC)c(C)cl
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(CO0)c(CO)c2)cl
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C=C1C(=CC=C2CCcC(ccccccc(c) (C)d)c3(c)cacee3c(cycccoycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)Cc(=C)c2(C)Cc)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)C2CcCC3Cc(C)Ccc20C(=0)C(=C)C23cccec3)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(ceco)cio
C=C1C(=CC=C2CCCC3(C)C2CcCC3Cc(C)Ccc20C(=0)C(=C)c2cceeycc(o)c(ecycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)Ccc(O)c(cyc1o
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4cC(0)C(C)C(D)C4=C)CCCc32C)Cic
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0c(=0)c(=Cc)cac)cc(oyccio
C=C1C(=CC=C2CCC(Cccccecc(eC) (C)n)c3(c)caccesc(ecycorcc(oyce1n
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CcC(0)CC10
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)ccaoc(=0)c(=Cc)caceee)cec(on)c(oceco)cio
C=C1C(=CC=C2CCcc(cccceec(e) (C)n)e3(c)caceesc(e)cenycc(olec1o
C=C1C(=CC=C2CCCC3(C)C2CcCcC3c(C)ccacc(C) (0)c(=0)N2c)cc(o)cc1o
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)cececec(e) (cycyce(o)yceeio
cc(ceec(e) (cyo)ciceeac(=ce=c3cc(oyc(=cececoyc(o)cs)ceeez1c
CC(CCCCNS (=0) (=0)C(F) (F)F)C1CccC2C(=CC=C3CC(0)Ccc(o)c3)ceeeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCICCICC(D)CCIC(FF
CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcec(C(=0)NCC(=0)0C)n1C
CCCCS(=0) (=0)NCCCCe(C)c1cecace (=Cc=Cc3cc(o)cec(n)c3)ceecic
CC(Cccc(C) (C)d)ciceeac(=Cce=Cc3cc(0)ca=cceocac3)ceeecic
C=C1C(=CC=C2CCCC3(C)Cc2Cccc3c(cyceecc(e) (Crnycc(o)Cccic(FF
CCC(CC) (clcce(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC(=0)C(C) (C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccocc#CC(C) (C)cycc(o)ce1n
CC(C=CCC(D)C12CC3CC(CC(C3)C1)C2)C1Cccc2c(=Cc=C3Ccc(0)cc(o)c3)ceec1c
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F
C=C1C(0)CC(=Cc=Cccccc(cyceec(e) (croycceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0Cc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
CCC(CC) (clcec(OCC(=0)C(C)(C)C)c(C)cl)clccec(DCC(D)CO)c(C)cl
CCn1c(C(=0)NC(CO)CCO)ccclC(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC) cc(0CCC)c2)CC(D)CC10
CC(CCCNS(C) (=0)=0)C1ccc2c(=Cc=Cc3cc(hb)cc(o)c3)ceeec1ce
CC(CCCCC(=0)ND)C1CCC2C(=CC=C3CC(0)CcCc(n)c3)ceecaic
C=C(COCC(C)C1ccc2c(=CC=C3CcC(0)CcCc(0)Cc3=C)cccc1c)ci=ccecci(c)c
CC(CCCCNS(C) (=0)=0)C1ccc2c(=CC=C3Ccc(0)cc(o)c3)cceec1ce
Ccc(ccc(=0)0)c1cececac3cecacc(n)ceca(c)caceciac
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10
CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CC(=0)D0)C(=0)0)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
CCC(CC) (cilcecc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(C)CO)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(D)CC10
Cclcec(-c2csc(=N)n2CC(=0)N2CCN (c3cccce3)CC2) ccl
CCC(CC) (c1ccc(OCc(D)C(C)(C)C)c(C)ecl)cicecc(C(=0)NCCC(=0)0)niC
N=ciscc(-c2ccccc2)niCC(=0)N1CCN(c2ccccc2)CCl
CCn1c(C(=0)NCC(=0)0C) ccc1C(CC) (CC)clcec(0CC(=0)C(C)(C)C)c(Clcl
Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1
cc(c)ccn)c(=0)NCc(cc(cy)c)c(=0)NCcLIccocc(D)c(o)cocec(c(=0)0)NC(=0)Cc(CC(C)CINC(=0)Cc(CC(C)CINC(=0)C(C)(
C)NC1=0
Ccilccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccel
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)clcencel
Cci1[nH] c2ccccc2ec1C(Necicecc(Cl)cecl)clncesl
COciccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl
Cci1[nH] c2ccccc2c1C(Necicecec(Cl)cecl)clcecceciCl
Cclccc2ec(C(Nec3ceec(Cl) ce3)c3ccecce3Cl)c(C) [nH] c2cl
Cc1[nH] c2ccccec2c1C(NCclicececececl) clecccecciCl
COcincccciNC(clcecencl)clc(C) [nH] c2cc(C)ceccl2
CCn1c(C(=0)NCCO)ccc1C(CC) (CC)clccc(DCC(D)C(C) (C)C)c(C)cl
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CCC(CC) (ciccc(0CC(D)CO)c(C)cl)clececc(DCC(D)C(C) (C)CCc2cccecec2)c(C)cl
COciccc2c(C(Ne3cecc(Cl)ce3)c3cccce3Cl)c(C) [nH]lc2cl
COC(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH] c2ccccc2ciC(Necicecececl)clccececiCl
COcicccecciINC(clcecececciCl)clc(C) [nH] c2cccecl2
Ccilccec2c(C(NCc3cecc(C(F) (F)F)cc3)c3cccccec3Cl) c(C) [nH] c2cl
COclccc(NC(c2ceccecc2Cl)c2¢c(C) [nH] c3cc(C)cce23)ccl0C
COciccc(C(Nc2cececen2) c2¢(C) [mH] c3ccccce23) cecl

S4.2.3 Seeds

C=C1C(=CC=C2CCCC3(C)Cc(C4a(CCC(=0)C(C)(C)D)CC4)=CCcc23)CC(0)Cc10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(cececoycio
CC(C)S(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clcccccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2CCc2ccccc2)CC(0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
COclccc(NC(c2cccecc2Cl) c2¢(C) [nH] c3ccceec23) cel
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cce)cc(n)c(c)cio
CC(CCCCNS(N) (=0)=0)C1ccc2c (=CC=C3CcC(0)Ccc(0)C3)cceec1c

CCC(CC) (clcecc(0CC(0)C0)c(C)cl)clcec(0CC(D)C(C) (C)CCCc2cccec2)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(ceee)cec(oyc(e)cycec(oyccio
Cc1[nH]c2ccccc2ec1C(Necicec(Cl)cecl)clcecencl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cceac(cycecc(ern)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
COciccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccceccec23)ccliC
CC(CCCCC(=0)NcicccecciN)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccccic
COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1
Cciccc(NC(c2cceceec2Cl) c2c(C) [mH] c3cccce23)cecl

Cc1[nH] c2ccccc2ec1C(Necicecececcl) clcec(Cl) cel
C=C1C(0)CC(=CC=C2CCCC3(C)cacce3c(cyc(ceycecoyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2cce)cc(n)c(oceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCcC(C) (C)D)Ccca0cc=Cc2c10
CC(CCCC(=0)NciccccclN)C1CCC2C (=CC=C3CC(0)CC(0)C3)Cccccic
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCC(=0)0C)n1C
COclccc(C(Nc2cec(0C)c(0C) c2)c2c(C) [nH] c3cceccc23) cel
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl

CC(Cccc(C) (Cyoyciceeac(=cec=c3cc(o)cc(oyca=n)ceee1c

S4.3 Sample 3
S4.3.1 Training set

C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccecc(e) (cyoy)cc(o)c(Ctn2cenn2)C10
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(C0)c(CO)c2)cl
ccc(cC) (clcecc(0Cc(o)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
C=C1C(0)CC(=CC=C2CCCC3(C)c2ccec3c(ecyc(eceyceec(e) (cyo)cecio
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO0)c(CO)c2)cl
COciccc(NC(c2nces2)c2c(C) [nH] c3ccececc23)ccliC

Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

CC(C)CS(=0) (=0)cloc(-c2cccs2)nclS(=0) (=0)clccc(F)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CcC(C)C)Ccc(ayc(occeco)cio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(cec)cecoyccio
C=C1C(=CC=C2CCCC3(C)C2CCc3c(C)cca0c(=0)Cc(=Cc)cacec)cec(op)c(eeco)cio
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C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecicecoyccio
C=C1C(0)CC(=CC=C2cccc3(c)c(ceecc(e) (cynyceezs)ccio
C=C1C(0)CC(=CC=C2CCCcC3(C)cacee3c(ecyncec(ecyc(e) cyoycecio
C=C1C(=CC=C2CCC(CCcccccc(C) (C)D)C3(c)cacce3c(cycorcc(oyce1n
N=ciscc(-c2ccc(Cl)cc2)niCC(=0)N1CCOCC1
C=C1C(=CC=C2CCCC3(C)c2ccc3c(c)ccecc(e) (cyoy)cc(n)c(Ctn2cnnn2)C10
CC(CCCNS(C) (=0)=0)C1ccc2c(=Cc=Cc3cc(b)cc(o)c3)ceec1ce
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crcc(c)crcc(oyc(=cccoycio

CCC (D) (cc)csc(c)c1=cceac(=Ccc=Cc3cc(n)c(oceca)c(n)cayceecciac
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2ccccc2)CC(D)CC10
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(=0)0C(CC(C)Cc2Cccc3c(=Cc=Cc4cc(n)c(oceeco)c(o)ca=cyceeesac)cic
CC(CCCCCNS (N) (=0)=0)C1Cccc2C(=CC=C3CC(0)Ccc(0)c3)ceeca1c

Cci1[nH] c2ccccc2c1C(Ncicecececl)clcecececciCl
Cc1[nH]c2ccccc2ec1C(Necicec(Cl)ccl)clncesl

COclccc(C(Nc2cec(C(F) (F)F)cc2)c2c(C) [nH] c3cccee23)ccl

CCC(CC) (clccc(0CC(0)C0)c(C)cl)clcec(0CC(D)C(C) (CIC)c(C)cl
COciccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cc(C)cecec23) cc10C
COCOCCC=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(Crcccec(c) (CH)oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(o)ccio
COclccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCH#CC(D)C23CCAcCC(CC(Ca)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(cycycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)C=CC(0)Cc2cc2)cc(o)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCc3Cc(C)Cc(C) (Ccycee(e) (cyoyccio
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(n)c(Ctn2cnecn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
CC(CCCCNC(=0)CS)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccce1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccce)cc(o)c(ec)cio
CCC(CC) (clcecec(0CC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NCCC(=0)0C)n1C
N=clscc(-c2cccecc2)nl1CC(=0)N1CCN(c2cccecc2)CCl
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CcC(0)CcCc(D0)C3)Cccccaic
C=C1C(=CC=C2CCCC3(C)C2CCcc3c(crcccc(c) (Crynycc(o)c(Cln2ncen2)C10
CCC(=CC=CC(0) (CC)CC)clcccc(DCc2ccc(CO)c(Ch)c2)cl
Cciccc2c(C(Nc3cecenc3) c3cceccc3Cl) c(C) [nH] c2cl
COclccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3cccccec23)ccliC
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)cicecec(0CC(D)C(C)(C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cccc(C) (C)n)cc(n)c2=ccoci2

CCC(CC) (clcec(0CC(D)C(C) (CIC)c(C)ecl)clcec(C(=0)NCCCO)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)c)ce(oyc(ec)cio
C=C1C(=0)0c(CCc(C)Cc2ccc3c(=Ccc=Ccacc(o)c(cececo)c(n)ca=Cc)cceceasac)cic
C=C1C(0)CC(=CC=C2CCCC3(C)C2Ccc3c(Cc)c(c)cec(e) (cyoycein
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CC)CCc(O)Cc(C)Cc10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(DCCC)cc(DCCC)c2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecayceeeyce(o)ecio
CCn1c(C(=0)NC(CO)CCO)cccl1C(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl
C=C1C(0)CC(=CC=CCC(C) (C)Cc(C)cccc(C) (C)oycc1o
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyc(ceceeicec(oyc(eycyce(oyccio
COclccc2c(C(Nec3ccc(Cl)celd) c3cecccc3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(n)c(cececo)cio
CC(CCccc(=0)ND)Cc1Ccc2c(=Ccc=Cc3cc(a)cc(oyca)ceeea1c

CC(CCCCNS (=0) (=0)c1cccececl)C1CCC2C(=CC=C3CC(0)CC(D)Cc3)Ccceeic
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccecec(c) (cyoyece(o)ceio
cc(ccecec(=0)NcicecececclN)C1CCC2C (=CC=C3CC(0)Ccc(D)Cc3)ceeei1c
Cclccc(NC(c2ccececc2Cl) c2c(C) [mH]c3cccce23) cecl
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(ceee)cec(e) (cyoyec(oyccio
CCCOC1C(0)CC(=CC=C2CcCCC3(C)C(C(C)sccc(o) (Ceyce)=Cccc23)Cccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2CCc2ccccec2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)cocc#cc(C) (cycycec(oycceio

S20



CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2cccc)cc(oyc(ceecn)cio
Ccilccc(NC(c2ccecec2Cl) c2c(C) [mH]c3cccce23)cclC
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
Cclccc2c(C(Nec3cec(C(F) (F)F)cc3)c3ccccec3Cl)c(C) [nH] c2cl
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(o) (ceyce)yceeio
CCOc1cecc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
C=C1C(=CC=C2CCCC3(C)C2CcCC3Cc(C)Cccc(C) (C)no)cc(o)CCic(FF
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)Cc2cc)cc(n)c(ocececo)cio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C23Ccc4acc(cc(c4)c2)c3)ccio
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcec(DCC(=0)C(C)(C)C)c(Clcl
cc(cceec(e) (Cyo)ciceeac(=Ccc=c3cc(o)c(=CcrF)c(o)c3)ceeez1c
C=C1C(=CC=C2CCCC3(C)C(C4a(CCC(=0)C(C)(C)D)CC4)=CCc23)CcC(0)CC10
Ccc(ccee(e) (cyoyciceeac(=ce=c3cc(o)c(=cececo)c(n)csyceecaic
Cc1[nH]c2ccccc2ec1C(Necicec(Cl)cecl)clncec [nH] 1

CCC(0) (ccycsc(c)ci=Ccceac(=cc=c3cc(o)c(=cco)c(o)c3)ceeciace
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(C)cocc(=c)c(cy (cycycec(oyccio
Cc(ccc(=0)0)c1cee2c3ceeacc(n)ceeca(ec)caceciace
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2Cc2ccccc2)CC(D)CC10
C=C1C(0)CC(=CC=C2cccc3c(cececec(e) (Cynyceea3)ccio

CC(CCCCNS(C) (=0)=0)C1cCC2c(=CC=C3Ccc(0)Ccc(0)Cc3)ccec1ce
COC(=0)ciccc2c(c1)C(C) (C)C(C=Cclccc(D)ccl)=[N+]2C
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)Cc3(C)cacee3c(c)cecoycec(nyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(0)CC10
C=C1C(0)CC(=CC=CCcc(c)cc(cyceec(e) (cyoyce1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceec(e) (cynyceeio
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)Ccc(D0)Cc3)ceeceic

CC(CCCCNS (N) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)CCccc1C

CCC(CC) (c1lccc(OCcc(o)C(c) (C)C)c(C)cl)clcecc(C(=0)NC(CO)CCO)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10

S4.3.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cycecc(ern)ccio
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(o)c(Ctn2necnn2)C10
CCC (D) (cc)csc(C)c1=cceac(=Ccc=Cc3cc(o)c(ec) (oyc(o)c3syceeciac
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C(CCc)ccc(ec) (cyoycc(oyccio
C=C1C(0)CC(=CC=C2CCCC3C2CCC3Cc(C)Cccc(c) (Ccroyce1o
cc(o)ceec(eyciceecac(=ce=c3cc(oyc(ecyc(oycs)ceeecz1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(c)cce(o) (ceyceycecio
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(Ccrc(cyceec(c) (cyoycec(oyce1o

CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(OC(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (C)D)cc2)CC(D)CC10
CCcoc1c(0)cc(=Cc=Cc2ccee3(cyc(e(eyscecc(o) (ceycey=cee3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cceac(cyc(eceeeycec(e) (eyoyceeio
C=C1C(=CC=C2CCCC3(C)Cc(Cc(C)ccecc(ec) (C)oyceea3cycec(oyccio
C=C1CCC(0)CC1=CC=C1CCCC2(C)Cc1icccac(c)yceec(e)c
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(c)c(eceoyceee)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(eceeeycec(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)Cccycc(o)c(=cececo)cio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ceycec(oyc(=ceeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)C2(C=CC(=0)0CC)CC2)CC(0)Ccci0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2(C(=0)0Ccee)ce2)cec(nyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(eceee)ycec(o) (ceyceyceeio
CCCclcc(C(D) (CC)CC)cccl-clcc(CCc2ccc(CO)c(C0)c2)cecclC
Ccc(ccece(e) (cyoyciceeac(=ce=c3cc(o)cc(oyca=nyceeec1c
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C=C1C(=CC=C2CCccc3(c)c(ca(ccecc(e) (cyoycea)=ccece3)cec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2ccnc2)C10
C=C1CC(CCc(C)c2ccec3c(=Ccc=cacc(o)c(=Cc)c(oyca)cceesac)noci=0o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CcC4acc(cc(ca)c2)c3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(C)c(ceeeyceecn)cecio

CCC(CC) (clcec(0Cc(o)C(C) (C)C)c(C)cl)clcec(OC(CO)C(D)CO)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)C23Cc4cC(CC(C4)C2)C3)CC10
CCC(CC) (clccc(0Cc(co)C0)c(C)cl)clcec(0CC(D)C(C) (C)C)c(C)cl
C=C1C(0)CC(=CC=C2CCccc3(C)ca2ccecac(ecyc(ceycec(e) (cyoyceeio

CCCclcc(C(D) (CC)CC)cccl-clcc(0Cc2ccc(CO)c(Ch)c2)cecciCC
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)CC23CC4acc(CC(C4a)C2)C3)CC10
CCn1c(C(=0)NC(C)C(=0)0)cccl1C(CC) (CC)clccc(0CC(D)C(C) (C)C)c(Clcl
C=C1C(=CC=C2CCC(Ccccccc(eC) (C)p)c3(c)cacee3c(eyceenycec(o)ccio
C=C1CC(CC(C)C2CCC3C(=CC=CACC(0)CC(0)C4=C)CCCC32C)0C1=0
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(C)cca0c(=0)c(=Cc)c2(cycycc(oycc1o
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)Ccc20C(=0)C(=C)C23cccec3)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(cycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2cce)cc(n)c(ocececo)cio
C=C1C(=0)0c(Ccc(C)caccec3c(=cc=cacc(oy)c(cyc(oyca=cyceeeszc)cic
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cec(o)c(ercyce(nyccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0oc(=0)c(=Cc)cac)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cccc)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CcC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cca0oc(=0)c(=Cc)caceee)cec(on)c(oceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)c)cec(oyc(eccoycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2C)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cececc(e) (cycyce(oyceeio

CC(CCCCNS (=0) (=0)C(F) (F)F)C1CCC2C(=CC=C3CC(0)Ccc(D)c3)ceeeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCICCICC(D0)CCIC(FF

CCC(CC) (clccc(0CC(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)ct

CCC(CC) (cilccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0C)n1C

CCCCS (=0) (=0)NCCCCC(C)cicceace (=Cc=c3cc(0)cc(n)c3)ceeccic

CC(Cccc(C) (C)o)ciceeac(=cc=Cc3cc(0)ca=cceocac3)ceeec1c

CCC(CC) (clccec(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC(=0)C(C) (CIC)c(C)cl
CC[Sil (CC) (c1lcecc(0CC(=0)C(C) (C)C)c(C)cl)clccc(0CC2C02)c(C)cl
CC(C=Ccc(b)Cc12cc3cc(ee(e3)ci1)ca)cicecac(=ce=c3cc(o)cc(oycs)ceeca1c
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F
C=C1C(0)Cc(=CC=Ccccce(eyceec(e) (cyoyceecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccca0cc=Cc2c10
C=C1C(0)CC(=CC=CCC(C)=Cc(c)ccecc(e) (cyo)ccio
CC(C=CC(=0)ND)=CC(C)C1CCC2C(=CC=C3CC(D)CcC(Db)C3)Ccccc1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
CCC(CC) (clceec(0CC(=0)C(C) (C)C)c(C)cl)cicecc(DCC(D)CO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC(=C)Cc2(c)ccecece)cc(n)ccio
C=C(COCC(C)c1ccecac(=Cc=Cc3cc(n)cc(o)c3=cyceec1c)ci=cceeci(c)c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10
CCC(CC) (ciccc(OCC(=0)C(C)(C)C)c(C)cl)clcecc(C(=0)NC(CC(=0)D)C(=0)0)niC
CCC(CC) (cicecc(0CC(0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(C)CO)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(D)CC10
Ccilccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl

CCC(CC) (clcece(0CC(D)C(C) (C)C)c(C)cl)clececc(C(=0)NCCC(=0)0)niC
CC(C)S(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clcccccl

CCC(CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CIC(=0)0)niC
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23) ccl10C
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl
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Cc1[nH]c2ccccec2c1C(Necicec(Cl)cecl)clcecencl

cc(cyccc(=0)Nc(cc(c)crc(=0)Nciccocc(o)c(oycaoccc(Cc(=0)0)NC(=0)C(CC(C)CINC(=0)C(CC(C)CINC(=0)C(C)(
C)NC1=0

COclccc(C(Nc2ceec(0C)c(0C)c2)c2c(C) [nH] c3cceccc23) cecl

C0C(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

Cclccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccel

CCC(CC) (cilccc(0CC(D)CO)c(C)cl)clecec(DCC(D)C(C) (C)CCCc2ccececec2)c(C)cl

Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)clcencel

Cc1[nH] c2ccccec2ec1C(Neciceec(Cl)cecl)clececceclCl

Cc1[nH] c2ccccc2ciC(Neicece ([N+] (=0) [0-])ccl)clccccciCl

COciccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH] c3cccccec23)ccliC

CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1

Cclccc2c(C(Ne3cecc(0C(F) (F)F)ce3)c3cccecc3Cl)c(C) [nH] c2cl

CCS(=0) (=0)cloc(-c2cccs2)nciS(=0) (=0)cicccccl

Ccilccec2c(C(Nc3ceec(Cl) ce3)c3ccecccec3Cl)c(C) [nH] c2cl

Cc1[nH]c2ccccc2ci1C(NCclceccecl)clececeecciCl

COcincccciNC(clcecencl)clc(C) [nH] c2cc(C)cccl2

CCn1c(C(=0)NCCO)cccl1C(CC) (CC)clccec(DCC(D)C(C) (C)C)c(C)cl

COclccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cccec23) cel

Cciccec2c(C(NCc3cccce3)c3ccceccec3Cl)c(C) [nH] c2cl

CCC(CC) (c1ccc(0CC(D)CO)c(C)cl)clcec(DCC(D)C(C) (C)CCc2cccecec2)c(C)cl

CS(=0) (=0) c1ccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl [N+] (=0) [0-]

Cci1[nH] c2ccccec2c1C(Necicecececl)clceec(Cl)cel

COC(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

COclccececciNC(clceccec1Cl)c1c(C) [nH] c2ccecccl2

Cci1[nH] c2ccccec2ec1C(Necicecec(N(C)C)cecl)clcecececiCl

Cc1[nH]c2cccecec2ec1C(Necicececenl) clcecc(C(C)C)ccl

Cclcec2c(C(NCe3cecc(C(F) (F)F)ce3)c3ccecec3Cl) c(C) [mH] c2cl

COciccc(C(Nc2cececen2) c2c(C) [mH] c3cccce23) cecl

S4.3.3 Seeds

CC(CCCNS(C) (=0)=0)C1cccC2c(=CCc=C3Ccc(0)cc(oyc3yceecaic

CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCCOIn1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CC)Ccc(D)c(occen)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C(Ccceycec(c) (cynycec(oyce1o
C=C1C(0)CC(=CC=CCC(C) (C)Cc(C)Ccccc(C) (C)oycc1o

CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CcC)Ccc(n)c(cececoycio
CC(Ccccc(=0)ND)Cc1cccac (=Ccc=Cc3cc(o)cc(oyca)ceeeca1ic
C=C1C(=CC=C2CCCC3(C)C(C4(CCC(=0)C(C)(C)D)CC4)=CCC23)CcC(0)CC10
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ceco)ceeeycec(olcecio
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1

COciccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(cyc(ceyrceoyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc23Ccc4acc(cc(c4a)ca)c3)cecio
C=C1C(=CC=C2CCC(CCccccc(C) (C)D)C3(C)cacce3c(cycorcec(oyce1n
C=C1C(=CC=C2CCCC3(C)Cc2Cccc3c(cycocc(=cyc(cy (cycycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D0)Cc2cc2)cc(o)ccio
C=C1C(0)CC(=CC=C2cccc3(c)c(ceecc(e) (cynoyceezs)cceo

€ccc(cC) (clcecc(0Cc(o)c(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
CC(CCCCNS(N) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)Cccec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (CID)CC(D)CCIC(F)F
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(D)CC10

CC(C)CS(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clccc(F)ccl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cca0c(=0)c(=C)caceeeycc(oyc(ec)cio
CC(CCCCNC(=0)CS)C1CCC2C (=CC=C3CC(0)CcC(D)C3)ccceeic

Cc1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)clncesl
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C=C1C(0)CC(=CC=C2CCCcC3(C)c2cee3c(ecyc(e)cec(e) (cyoycecio
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3ccccec23)ccl1iC
CCn1c(C(=0)NC(C)CO)ccclC(CC) (CC)clccc(OCC(D)C(C)(C)C)c(C)ct
Cc1[nH] c2ccccec2c1C(Necicec(Cl)cecl)cinecc [nH] 1

S4.4 Sample 4
S4.4.1 Training set

C=C1C (=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC) cc(0CC)c2)CC(D)CC10
CCC(CC) (cilccc(0CC(o)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CO)CCO)In1C
CCC(CC) (cilcecc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(C)CO)n1C
CC(CCCC(C) (C)d)ciceeac(=cc=Cc3cc(o)c(=cceco)c(o)c3yceeci1c
CC(C=CCC(D)C12CC3CcC(CC(C3)C1)C2)Cc1ccc2c(=Cc=Cc3cc(0)cc(o)c3)ceec1c
CCC(CC) (cicecc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(D)C(CCn2cncn2)C10
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccec(0Cc2ccc(CO0)c(CO)c2)cl
C=C1C(0)CC(=CC=C2CCCC3C2CCC3C(C)Cccc(C) (Ccroyce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)Ccc(D)Cc(cyc1o
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(0)CC(0)C4=C)CCCC32C)0C1=0

CC(CCCCNS (=0) (=0)C(F) (F)F)C1CCC2C (=CC=C3CC(0)CC(0)C3)CCcccic
N=clscc(-c2cccecec2)niCC(=0)N1CCN(c2ccccc2)CCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)cyce(nyce1o
Cci1[nH]c2ccccec2ec1C(Neicecec(N(C)C)cecl)clcecececiCl
CCn1c(C(=0)NCCO)cccl1C(CC) (CC)clcecc(DCC(D)C(C) (C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)cocc(=C)ca(c)ceeec)cc(oyccio
Cciccc(NC(c2ccecec2Cl) c2c(C) [mH]c3cccce23) ccl
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)Ccc(D0)Cc3)ceeceic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2Cc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cccc(c) (cyo)cc(o)c(Cln2cnnn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)Ccc)cc(oyc(=cceco)c1o
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(D)C(Ccco)Cc(b)c4=C)ccee3ac)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
COciccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccceccec23)ccliC
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(ceceeyce(o) (ceyce)ceeio
COclcccecciNC(clcecceciCl)clc(C) [nH] c2cccecl2
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(ocececo)cio
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crc(cycec(e) (cyoycec(oyce1o
Ccilccec2c(C(NCc3ccc(C(F) (F)F)cc3)c3ccccc3Cl)c(C) [nH] c2cl
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcec(0CC(=0)C(C)(C)C)c(Clcl
Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)cincc [nH] 1
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)Ccc20C(=0)C(=C)C23cccc3)cc(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(cyc(ceycecoyccio

CCC (D) (cc)csc(Cyci=cceac(=Ccc=Cc3cc(o)c(c) (oyc(oycayceeciac

Cc1[nH] c2ccccc2c1C(NCclicececececl) clecccecciCl
CC(CCCCC(=0)NcicccecciN)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccccaic
C=C1C(0)CC(=CC=C2CCCC3(C)cacee3c(ecyncec(eyc(e) cyoycecio

CS(=0) (=0) c1lccc(C(=0)NCCCC(=0)N2CCN (c3ccc(C(F) (F)F)cc3)CC2)ccl[N+] (=0) [0-]
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)ciccec(0CC(D)C(C)(C)C)c(C)cl
C=C1C(=0)0c(cc(C)c2cce3c(=Ccc=cacc(oy)c(cyc(oyca=cyceeeszc)cic
CC(CCCCNS(C) (=0)=0)C1cccac(=Cc=C3cc(0)cc(o)c3)ccec1ce

CCC(CC) (clcece(0CC(=0)C(C) (C)C)c(C)cl)clcecc(DCC(D)CB)c(C)cl
CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1

C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)c2cce3c(c)ccoycc(nyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(0)CC10

CC(CCCNS(C) (=0)=0)C1cCcc2c(=Cc=Cc3cc(b)cc(o)c3)ceec1ce
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(OC)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)c2cce3c(crcoicec(oycce1o
C=C1C(=CC=C2CCccc3(c)c(c(cyceceec(e) (cyoyceeascycc(oycecio
Cc1[nH]c2ccccec2c1C(Neicec(Cl)cecl)clcecceclCl
C=C1C(=CC=C2CCCC3(C)Cc2Cccc3c(c)cocc(=cyc(cy (cycycec(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)cacee3c(ecyc(e)cec(e) (ecyoycecio
C=C1C(0)Cc(=Ccc=Ccccee(eyceecc(e) (cyoyceecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Cccc)cc(n)c(ocececo)cio
CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)cl
Cclccc2c(C(Ne3cecc(0C(F) (F)F)ce3)c3cccecc3Cl)c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20Cc(=0)Cc(=C)c2(C)Cc)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2ccccc2)CC(0)CcCc10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(0)CC(=CC=C2cccc3c(cceccc(e) (Cynyceea3)cc1o
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccecc(e) (cyoy)cc(n)c(ctn2ncen2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cycececc(c) (cyo)yece(oyceeio
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)ncccc(0) (ccyccrCCc(0)CCIC(F)F
COciccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cccce23) ccl10C

CC(C)S(=0) (=0) cloc(-c2ccecs2)nc1S(=0) (=0)clcccccl

CCC(CC) (c1lccc(0CC(0)C0)c(C)cl)clcec(0CC(D)C(C) (C)CCCc2cceccc2)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cycec(cycyce(oyc(=cececoycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(cycio
Cci1[nH] c2ccccec2c1C(Necicececenl) clcecc(C(C)C)ccl

CCC(0) (CcHCsc(C)c1=Cccec2c(=Ccc=Cc3cc(0)c(oceco)c(o)c3)ceeciace
C=C1C(=CC=C2CCCC3(C)C(C4(Cccc(C) (C)D)Ccca)=Cccca3)cc(oycc1o
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(n)c(Ctn2cenc2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyc(cececeicec(e) (cyoyeec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcecec(C(=0)NCC(=0)0C)niC
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23Ccc4acc(cc(ca)c2)c3)ccio
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (C)noycc(o)cCcic(FF
CCCOC1C(0)CC(=CC=C2cccc3(Crc(c(c)scce(o) (cecyce)=ccc3)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)c(ccecc(e) (Cynycees)cci1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCc20C(=0)C(=C)c2cc)cc(0)Ccc1o
Cclccc2c(C(Ne3cecec(Cl)ce3) c3ccececc3Cl) c(C) [nH] c2cl

CC(Cccc(C) (CHd)ciceeac(=Cc=C3cc(0)ca=cccoc4ac3)ceeecai1c
Ccc(ccc(=0)0)c1cee2c3ceeacc(n)ceeca(e)caceciace
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (C)D)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D0)N2CCCc2ccccc2)CC(0)CC10
Cclccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) cce23)ccl
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(c)c(ceycec(n) (ceyceyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C23Cc4ccC(CcC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC20CC=C2C10

CCC(CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clcecec(0CC(=0)C(C) (CIC)c(C)ct
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccee)cec(o)c(e)cio
CCCclcc(C(0) (CC)CC)ccecl-clec(CCc2ccc(CO)c(CO)c2)ceclC

Cc1[nH] c2ccccec2c1C(Necicecc(Cl)cecl)clcenccel
COclccc(NC(c2nces2)c2c(C) [nH] c3cceccc23)ccllC

S4.4.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

€=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C)D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)0)CC(0)C(CCn2ncnn2)C10
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C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(e) (cyoycec(oyccio
cc(0)cecee(e)ciceecac(=cec=c3cc(oyc(ecyc(oycayceeecaic
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(C) (C)cee(e) (cyoyceio

CCC(0) (ccycsc(c)ci=Ccceac(=Ccc=c3cc(o)c(=cco)c(o)c3)ceeciac
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cycec(o) (ceyceycecio

CCC(CC) (c1lccc(0CC(0)C0)c(C)cl)clcec(OCC(D)C(C)(C)C)c(C)cl

CCC(CC) (cleccc(OCC(D)C(C) (C)C)c(C)cl)clcecec(DC(CO)CCO)c(Cct
cc(ceec(e) (cyoyciceeac(=ce=c3cc(0)c(=CCF)c(n)c3)ceeeca1c
CCCcOoc1Cc(0)Ccc(=Cc=Cc2ccee3(cyc(e(eyscecc(o) (ceycey=cece3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCcc3c(C)ceccc(c) (cyn)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccec3c(cyc(eeeecyce(e) (cyoyceeio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cccc(C) (C)n)cc(n)ce=ccoci2
C=C1CCC(0)CC1=CC=C1Cccc2(cyciceecac(ecyceec(e)c
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)cccc(c) (Cyo)cc(n)c(Ctn2cecnn2)C10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(eceayceee)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(ecyc(eeee)cec(e) (eyoycecio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cec)cc(o)c(=cceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(O)c2cc2)cc(o)cecio
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)c=Ccc(o)yc2(c=cc(=0)0CC)cc2)cec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)Cc2(C(=0)0CCCC)Ccc2)cc(ayccio
CC(Cccc(C) (Cyoyciceeac(=cec=c3cc(o)cc(oyca=n)ceee1c
C=C1C(=CC=C2CCCC3(C)Cc(C4a(CCC(=0)C(C) (C)D)CC4)=CCcC23)CC(0)CC10
C=C1CC(CC(C)C2CcCC3C(=CC=C4CC(0)C(=C)C(D)C4)CCCC32C)0C1=0
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeeeyceco)cecio

CCC(CC) (clcee(0Cc(o)C(C) (C)C)c(C)cl)clecec(OC(COIC(D)CO)c(C)cl
CCC(CC) (c1lccc(OCcc(co)Co)c(C)cl)clcec(OCC(D)C(C) (C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecayceeeyce(oyecio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccec3c(cyc(eceycec(e) (cyoycecio
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl
C=C1C(0)CC(=CC=CCcC(C) (Cc)cc(eyceec(e) (cyoycecio

CCCclcc(C(0) (CC)CC)ccecl-clec(0Cc2ccc(CO)c(CO)c2)cecclCC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cceca3c(cyc(eceyceec(e) (cyoycecio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ce)cecoyccio
C=C1C(0)CC(=CC=Ccc(c)cc(cyceec(e) (cyoycee1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)CC23CCACC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(eceee)ce(oyc(e)cycc(oyccio
CCn1c(C(=0)NC(C)C(=0)0)ccciC(CC) (CC)clcecc(0CC(0)C(C) (CIC)c(C)cl
C=C1C(=CC=C2CCC(CCcccccc(C) (C)D)C3(C)cacce3c(cyceeoycc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)cclo
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)Cc(OCCCO)C(0)Cca=C)Cccce32c)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(cececo)cio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cycecc(oyc(eycyce(nyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2C)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccecycc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)cc20c(=0)Cc(=C)c2cec)cec(n)c(eeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2cccc)cc(oyc(ceen)cio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)ccaoc(=0)c(=Cc)caceee)cec(o)c(ocecco)cio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cca20c(=0)c(=Cc)cacec(cycycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)c)cec(oyc(eccoycio
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)cc20Cc(=0)C(=C)c2cc(c)c)cec(oyc(oceeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2cC(C) (0)C(=0)N2C)CC(D)CCLo
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)c)ce(oyc(ec)cio
CC(CCCCNS (=0) (=0) clccccc1)C1CCC2C (=CC=C3CcC(0)cc(0)Cc3)cceeeic
CCCCS(=0) (=0b)NCCCee(C)ciceeac(=cec=c3cc(oyce(n)c3)ceecic
CC(CCCCNC(=0)CS)C1CCC2C(=CC=C3CC(D)Ccc(o)c3)ceeeic

CC[Sil (CC) (c1lcecc(0CC(=0)C(C) (C)C)c(C)cl)clccc(0CC2C02)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)cocc#Cc(C) (Cc)cycec(oycecio
CCC(=CC=CC(0) (CC)CC)cicccc(DCc2ccc(C0)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(O0)CCIC(F)F
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COCOCCC=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(crccec(e) (C)oycc1o

C=C1C(0)CC(=Cc=Ccc(Cc)=Ccc(cyccec(e) (cyoycecio

CC(C=CC(=0)ND)=CC(C)C1ccc2c(=CC=C3cc(b)cc(a)c3)ceecic

CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CC(Db)Cc3)cceeic

CCn1c(C(=0)NC(CO)CCO)cccl1C(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl

CCC(CC) (clcec(0CC(D)C(C) (CIC)c(C)cl)clcec(C(=0)NCCCO)n1C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC)cc(0CCC)c2)CC(0)CC10

CC(CCCCCNS (N) (=0)=0)C1CCC2C(=CC=C3CC(0)CcC(D)C3)cccc1c

CC(Ccccc(=0)ND)Cc1cccac(=cc=Cc3cc(o)cc(oycs)ceeea1ic

CC(CCCCNS(N) (=0)=0)C1ccc2c(=Cc=C3cc(0)cc(o)c3)ccec1ce

C=C(C0OCC(C)C1CCC2C(=CC=C3CC(0)CC(0)C3=C)CCCC21C)C1=CCCCC1(C)C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10

CCC(CC) (cleccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CC(=0)D0)C(=0)0)n1C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10

COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccccec23)cecl

Cclccc(NC(c2cceecc2Cl) c2¢(C) [mH] c3cccce23) cclC

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(D)CC10

CCC(CC) (clcecec(0CC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NCCC(=0)0C)n1C

Cclccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl

CCC(CC) (clcec(DCC(0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCC(=0)0)niC

Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

COclccc(NC(c2ccc(0C(F) (F)F)cc2)c2c(C) [nH] c3cceccc23) ccl10C

CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

CCC(CC) (clcec(OCC(=0)C(C)(C)C)c(C)cl)cleccc(C(=0)NC(C)C(=0)0)niC

N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl

Cc1[nH] c2ccccec2ec1C(Necicecec(Cl)cel)clccencl

cc(c)ccn)c(=0)NCc(cc(cy)c)c(=0)NCcLICccocc(D)Cc(o)cocec(Cc(=0)0)NC(=0)Cc(CC(C)CINC(=0)Cc(CC(C)CINC(=0)C(C)(
C)NC1=0

COciccc(C(Nc2ceec(0C)c(0C)c2)c2c(C) [nH] c3ccecece23) cel

COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

Cc1[nH] c2ccccc2c1C(Ncicecc(Cl)ccl)clncesl

COc1ccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH]c2ccccc2c1C(Neicece ([N+] (=0) [0-])ccl)clccceciCl

CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1

CCS(=0) (=0) cloc(-c2cccs2)nciS(=0) (=0) clcccccl

COcincccciNC(clceencl)c1c(C) [nHIc2cc(C)ceccl2

COciccc(NC(c2ccececc2Cl)c2c(C) [nH] c3cccce23)ccl

Ccilccc2c(C(Nc3cec(C(F) (F)F)cc3)c3ccccec3Cl) c(C) [nH] c2cl

Cclccc2c(C(NCc3ccecee3)c3cceccec3Cl) c(C) [nH]c2cl

CC(C)CS(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clccc(F)ccl

COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(D)ccl)=[N+]2C

Cclccc2c(C(Ne3ccencd) c3ccececc3Cl) c(C) [nH] c2cl

CCC(CC) (c1ccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCc2cccece2)c(C)cl

COclccec2c(C(Nec3cecc(Cl)ce3)c3cccce3Cl)c(C) [nH]c2cl

Cc1[nH]c2cccecc2c1C(Nelccececcl)clcec(Cl)cel

COC(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH] c2ccccc2ec1C(Necicececececl) clcecceciCl

COclccc(NC(c2cecccc2Cl) c2c(C) [nH]c3cc(C)ccc23) ccl0C

COciccc(C(Nc2cceen2) c2c(C) [mH] c3cccce23)cecl

S4.4.3 Seeds

C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)c(cceceycec(e) (cynoycec(oyce1o
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)Ccccc(C) (cyo)cc(n)c(Ctn2ncen2)C10
C=C1C(0)CC(=Cc=Ccccecec(c)ceecc(e) (croyceelo
Cclccc(NC(c2ccececc2Cl) c2c(C) [mH]c3cccce23) cecl
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
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CCC(CC) (cicecc(0CC(D)CO)c(C)cl)clcec(DCC(D)C(C) (C)CCCc2ccececc2)c(C)cl
Ccc(ccee(e) (cyoyciceeac(=ce=c3cc(o)c(=cececo)c(n)csyceecic
Ccilccec2c(C(Nc3cec(0C(F) (F)F)cc3)c3cccccec3Cl) c(C) [nH] c2cl
Cc1[nH]c2ccccec2c1C(Neicec(Cl)cecl)clcecceclCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(D)CC10
COciccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cccce23) ccl10C
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(0)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(0)CC(=CC=C2cccc3c(cececec(e) (Cynyceea3)cc1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)cc)cc(oyc(=cceco)cio

CCCclcc(C(D) (CC)CC)cccl-clecc(CCc2ccc(CO)c(CD)c2)cecclC
N=ciscc(-c2ccc(Cl)cc2)niCC(=0)N1CCOCC1

CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
C=C1C(=CC=C2CCC(CCcccccc(C) (C)D)Cc3(Cc)caccesc(cycorcc(oyce1n
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccecycc(oyc(ecycio
Cc1[nH] c2ccccc2c1C(NCclicececececl) clececcecciCl
Cc1[nH]c2ccccc2c1C(Nelcec(Cl)ccl)clcencel
C=C1C(0)CC(=CC=C2cccc3(c)c(ceecc(e) (cynyceezs)cceio
C=C1C(0)CC(=CC=C2CCCc3c2ccc3c(cycececc(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC(C)C)Ccc(D)c(=Cccco)cio
CC(CCCC(=0)NcicccecciN)C1CCC2C(=CC=C3CC(0)CC(D0)C3)cceceic
COclccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH] c3ccceccec23)ccliC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2Cc2ccccc2)CC(D)CC10
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcec(DCC(=0)C(C)(C)C)c(Clcl
Cc1[nH]c2ccccec2ec1C(Neicecc(N(C)C)ccl)clcecececiCl
CC(CCCCC(=0)NcicccecciN)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccccic

S4.5 Sample 5
S4.5.1 Training set

CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
C=C1C(=CC=C2CCcCc(Cccccec(e) (C)o)c3(cycacece3c(cycecoycc(oyccio
Ccilccec2c(C(Nec3cec(0C(F) (F)F)cc3)c3cccecc3Cl) c(C) [nH] c2cl
CC(Cccc(C) (C)dyciceeac(=Ccc=Cc3cc(o)c(=cceco)c(o)c3yceec1ce
C=C1C(0)CC(=CC=C2CCcc3(C)c(ccecc(e) (Cynyceezs)ccio
COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl
C=C1C(=CC=C2CCCC3(C)C2ccec3c(cyceec(nyc(ercycec(nyccio

CCC(CC) (clcce(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC(=0)C(C) (C)C)c(C)cl
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)CC(D0)C3)ccecic
Ccilccc2c(C(Nc3cecenc3) c3ccccec3Cl) c(C) [nH] c2cl
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcec(0CC(=0)C(C)(C)C)c(Clcl
C=C1C(=CC=C2CCcc3(c)c(c(cyceceec(e) (cyoyceeascycc(oycecio
C=C1CCC(0)CC1=CC=C1CCCC2(C)c1ccecac(e)ceec(e)c

CCC(CC) (clcec(0CC(0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCC(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCccc(C) (C)D)CCc(0)Cc2=Cccoci2
C=C1C(=CC=C2CCCC3(C)C2CcCc3Cc(C)rccecc(C) (C)o)cc(0)C(CCn2¢cnnn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(O)CCIC(F)F
C=C1C(0)CC(=Ccc=Cccc(cycec(eiceec(e) (cyoycee1o

CC(CCCCNS(=0) (=0)C(F) (F)F)C1ccc2c(=Ccc=Cc3cc(o)cec(o)c3)ceeczi1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CC)CC(D)Cc(C)Cc10
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(ceee)cec(e) (cyoyec(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ec)c(eeeeyceco)ccio
C=C1C(=CC=C2CCCC3(C)Cc(Cc4(cccc(C) (C)n)cca)=ccca3)cc(oycc1o
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)cacce3c(c)ceoycec(n)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cccac(ecyc(eceeeycec(o) (ceyceyceeio
CCn1c(C(=0)NC(CO)CCO)cccl1C(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(D)C(C) (CIC)c(C)cl
CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl
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CC(CCCNS(C) (=0)=0)C1ccc2c(=Ccc=Cc3cc(h)cc(o)c3yceec1ce

CCCS(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0)ciccc(F)ccl

CCC(CC) (clcec(0Cc(0)C(C) (C)C)c(C)cl)clcec(OC(CO)C(D)CO)c(C)cl
Cclccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(crcc(c)crcec(oyc(=cecco)cio
COcincccciNC(clccencl)clc(C) [nH] c2cc(C)ceccl2

CCC(CC) (clccc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
COciccc(C(Nc2cececen2) c2¢(C) [mH] c3ccccce23) cecl
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CC)CC(0)Cc(0cceco)ci1o
CC(CCCCNC(=0)CS)C1CCc2C(=CC=C3CcCc(0)Ccc(n)c3)ceeeeic

CCCclcc(C(D) (CC)CC)cccl-clcc(0Cc2ccc(CO)c(Ch)c2)cecciCC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccccc2)CC(D)CC10
COciccc(NC(c2ccececc2Cl)c2c(C) [nH] c3cc(C)ccec23) cc10C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=Db)N2CCCCc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)Ccc20C(=0)C(=C)C23cccec3)cc(oyccio
Cci1[nH] c2ccccec2c1C(Necicecc(N(C)C)cecl)clcecececliCl
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(C)caocc(=c)c(cy (cycycec(oyccio

CCC(CC) (clcee(0CC(=0)C(C) (C)CIc(C)cl)clcecc(C(=0)NC(CC(=0)0)C(=0)0)niC
C=C1C(0)CC(=Cc=Ccc(Cc)=Ccc(cyccecc(e) (cyoyccio
Ccilccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccl
Cclccc2c(C(Ne3ccc(C(F) (F)F)cc3)c3ccccec3Cl)c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
Cc1[nH] c2ccccec2ec1C(Necicec(Cl)cecl)clcencel
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4CC(0)Cc(Ccco)c(b)ca=C)ccee3ac)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CCcc)Ccc(n)c(ocececo)cio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4cC(CC(Ca)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crc(cyceec(e) (cyoycec(oyce1o

CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(DC(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ceco)ceeceyce(olcecio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4CC(D)C(OCCCO)C(D)Cca=C)Ccce32c)cic
CCC(CC) (clcec(0CC(O)C(C) (C)C)c(C)cl)clcec(C(=0)NC(C)CO)In1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC#CC(C) (C)C)cc(o)cc1o
C=C1C(0)CC(=CC=C2cccce3c(cecececc(e) (Cynyceea3yce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)cycc(oyc(ec)c1o
CCn1c(C(=0)NCCO) ccc1C(CC) (CC)clcec(0CC(D)C(C) (CICIc(C)cl
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(eceee)ce(oyc(e)cycec(oyccio
COcicccecciNC(clcecceciCl)clc(C) [nH] c2cccecl2
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(c)c(ceycc(n) (cecyceyceio
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1

Cc1[nH] c2ccccc2ec1C(Necicec(Cl)cecl)cincc [nH] 1
C=C1C(=CC=C2CCCC3(C)C(C4a(CCC(=0)C(C) (C)D)CC4)=CCccC23)CC(0)CC10
CC(CCCCNS(N) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)Ccccc1cC

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0C)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCcc3c(C)c(c)cec(e) (cyoycein
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCH#CC(0)C23CC4AcCC(CC(Ca)C2)C3)CC10
CC(CCCCNS(C) (=0)=0)C1cCC2c (=CC=C3CcC(0)CC(0)C3)cceec1ce
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH]c3cccecec23)ccl1iC

Cc1[nH] c2ccccec2c1C(Necicececececl)clcec(Cl) cel
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccc)cc(o)c(occco)cio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceee(e) (cynycece1o

CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(C(=0)NCCCO)n1C
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cececc(e) (cycyce(oyceeio
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(e) (cyoycec(oycecio
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C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyceycec(oyc(=cececo)cio

COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23)ccl

C=C(COCC(C)c1ccecac(=Cc=Cc3cc(n)cc(o)c3=cyceecc1c)ci=cceeci(c)c

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC)cc(0CCC)c2)CC(0)CC10

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(D)CC10

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl

CCC(CC) (clccc(0CC(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)ct

Cciccec2c(C(NCc3cccce3)c3ccceccec3Cl)c(C) [nH] c2cl

cc(ecycecN)c(=0)Nc(cec(eycyc(=n)nciceocc(oycoycocec(c(=0)0)Nc(=0)c(cc(cy)c)Nc(=0)c(cec(cyc)Nc(=0)c(e)(
C)NC1=0

CCCOC1C(0)CC(=CC=Cc2ccee3(Ccyc(c(c)scce (o) (cecyce)=ccca3)ccio

C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cca0oc(=0)c(=Cc)cacc(cycyce(oyc(cccoycio

CCC(0) (ccycsc(c)ci=cceac(=cc=c3cc(oy)c(c) (oyc(oyes)yceeci2c

Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

S4.5.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(c)ceecc(cyn)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)cc(n)Cc(CCn2ncnn2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cececc(e) (cryoyece(oyceio
C=C1C(0)CC(=CC=C2CCcc3c2ccc3c(cyceecc(c) (cyoycec1io
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C23CC4cCC(CC(C4)C2)C3)CC10
cc(o)ceec(cyciceecac(=cec=c3cc(oyc(cyc(oycs)ceeecz1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(C)c(c) (cyceec(e) (cyoycecio

CCC(0) (Ccc)csc(C)c1=Ccce2ac(=Ccc=Cc3cc(o)c(oceco)c(n)cayceeccic

CCC(0) (cc)csc(C)ci=Ccccac(=Cc=Cc3cc(o)c(=cco)c(n)c3)cecciac
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(c)cec(o) (ceyceycecto

CCC(CC) (clccc(0CC(0)C0)c(C)cl)clcecc(0CC(D)C(C) (C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(n)c(Ctn2ncen2)C10
cc(ceceec(e) (Cyo)ciceezc(=ce=c3cc(o)c(=Cccr)c(oyca)ceeez1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CO0c2ccc(C(C) (C)D)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
CCcoc1c(0)cc(=Ccc=Cc2ccee3(cyc(e(eyscecc(o) (ceycey=ceec3)ce1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyncec(eyc(c) (cyoyccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cccac(cyc(ceeeyce(e) (cyoyceio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cecec(e) (cyoy)cc(n)c(ttn2cnen2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)n)cc(n)Cc(CCn2¢ccnn2)C10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(eceayceee)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(eceee)cec(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)Cc)cc(oyc(=cceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2cc2)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)Cc=CCc(o)c2(Cc=Ccc(=0)0CC)Ccc2)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)C2(C(=0)0CCCC)Cc2)cc(ayccio
CCCclcc(C(D) (CC)CC)cccl-clecc(CCc2cecc(CO)c(Ch)c2)cecclC

CC(CCCC(C) (C)oyciceeac(=cec=c3cc(o)cc(oyca=n)cecece1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccc(D)C(CCn2¢ccnc2)C10
C=C1CC(CC(C)c2ccc3c(=Cc=Ccacc(o)c(=Cc)c(oyca)cceesac)noci=0
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CC4cc(Cc(ca)c2)c3)cc1n
CCn1c(C(=0)NC(C)CO)ccc1C(CC) (CC)ciccec(0CC(D)C(C)(C)C)c(Ccl
CCC(CC) (c1ccc(OCc(co)Co)c(C)cl)clcec(OCC(D)C(C) (C)C)c(C)cl
C=C1C(0)CC(=CC=C2CCcc3(C)cacee3c(eyc(eeycec(e) eyoycecio
C=C1C(0)CC(=CC=CCC(C) (C)cc(cyceee(e) (cyoyceeio
C=C1C(0)CC(=CC=C2CCCC3(C)caccec3c(ecyc(eceyceec(e) (cyoycecio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ce)cecorccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)CC23CC4ACC(CC(C4)C2)C3)CC10
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(CO0)c(CO)c2)cl
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C=C1CC(CC(C)C2ccc3Cc(=Ccc=Cc4acc(0)cc(n)c4=Ccyccecec3ac)oc1=0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)Cc(=C)c2(C)Cc)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(oyc(ecicio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(ceco)cio
C=C1C(=CC=C2CCCC3(C)C2CcCC3Cc(C)Ccc20C(=0)C(=C)c2cceeycc(o)c(ecycio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(C)C(D)C4=C)CCCC32C)C1C
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(cecycecoyccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0c(=0)c(=Cc)cac)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccccc)cc(o)ccio
C=C1C(=CC=C2CCC(CCCcccc(C) (C)D)C3(C)cacce3c(cycorcec(oycceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2cc)cec(o)c(ceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CC(D)CcCc1n
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2cccc)cc(oyc(ceecn)cio
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)cc20Cc(=0)Cc(=C)c2cc(cycycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cc(C)Cc)cc(myc(oceecn)cio
C=C1C(=CC=C2CCCC3(C)C2CcCC3c(C)ccacc(C) (0)c(=0)N2c)cc(o)ccio
CC(CCCCNS (=0) (=0)cilccceccl)C1CCC2C (=CC=C3CC(0)Ccc(0)Cc3)cceeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(D) (CCcHCCICC(D0)CCIC(FF
CCCCS(=0) (=0)NCCCCe(C)c1cecace (=Cc=Cc3cc(o)cec(n)c3)ceecic
CC(Cccc(C) (C)d)ciceeac(=Cce=Cc3cc(0)ca=cceocac3)ceeecic

CC[Si](CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC2C02)c(C)cl
CC(C=Ccc(b)c12cc3cc(cec(c3)c1)ca)cicecac(=cec=c3cc(o)cc(o)ca)ceecaic
C=C1C(=CC=C2CCcCC3(C)c(c(C)ccc(F) (F)C(D) (CCc)Cc)=CCcc23)CC(0)CCIC(F)F
C=C1C(0)CC(=CC=Cccccc(c)ceec(e) (cyoycce1o
C0COCCC=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3Cc(C)Cccc(C) (C)nyce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccc20cc=Cc2C10
CC(C=CC(=0)N0)=CC(C)C1CCC2C(=CC=C3CC(0)CC(D)C3)Ccccca1c

CCC(CC) (cilcecc(0CC(=0)C(C) (C)C)c(C)c1)clcecec(DCC(D)CO)c(C)cl
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CC(d)C3)cceeic
CC(CCCCC(=0)NcicccecciN)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccccic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2CCc2ccccec2)CC(0)CC10
CC(CCCCCNS (N) (=0)=0)C1ccc2C(=CC=C3CcC(0)Ccc(D)c3)ceeca1c
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)cocc(=C)c2(c)ceceec)cc(oyccio
CCC(CC) (c1ccc(Occ(D)C(C)(C)C)c(C)ecl)cicecc(C(=0)NC(CD)CCO)nIC
CC(Ccccc(=0)ND)Cc1cceac(=cc=c3cc(o)cc(oyca)ceeea1c
Ccc(ccc(=0)0)c1cececac3cecacc(n)ceca(c)caceciac
Cclccc(NC(c2ccecec2Cl) c2c(C) [mH]c3ccccec23)cciC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(0)CC10
CCC(CC) (c1lcecc(0CC(=0)C(C) (C)C)c(C)cl)clccec(C(=0)NCCC(=0)0C)n1C
N=ciscc(-c2ccccc2)niCC(=0)N1CCN(c2ccccec2)CCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2ccccc2)CC(D)CC10
CC(C)S(=0) (=0) cloc(-c2cccs2)ncl1S(=0) (=0)clcccccl

CCC(CC) (cilcecc(0CC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NC(CIC(=0)0)niC
COciccc(NC(c2cecececc2Cl) c2c(C) [nH] c3ccccec23) ccl10C
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl
Cc1[nH]c2ccccec2ec1C(Necicecc(Cl)cecl)clceencl
COclccc(C(Nc2ceec(0C)c(0C)c2)c2c(C) [nH] c3ccececc23)cecl
C0OC(=0)ciccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CCC(CC) (c1ccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCCc2ccececec2)c(C)cl
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

Cci1[nH] c2ccccc2c1C(Necicecc(Cl)ccl)clncesl
COciccc(C=CC2=[N+] (C) c3ccc(0C)cc3C2(C)C)ccl
Cc1[nH]c2ccccec2c1C(Neicec(Cl)cecl)clcecceclCl

Cci1[nH] c2ccccc2c1C(Necicec ([N+] (=0) [0-])ccl)clcccecciCl
COciccc(NC(c2ccc(C(F) (F)F)cc2)c2c(C) [mH] c3ccceccec23)ccliC

CCS(=0) (=0) cloc(-c2cccs2)nciS(=0) (=0) clcccccl
Cclccc2c(C(Ne3ceec(Cl)ce3)c3ccecce3Cl)c(C) [nH] c2cl

Cc1[nH] c2ccccc2c1C(NCclicececececl) clcecceciCl
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CCOc1lccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl

CC(C)CS(=0) (=0)cloc(-c2cccs2)ncl1S(=0) (=0)clccc(F)ccl
COC(=0)ciccc2c(c1)C(C) (C)C(C=Cclccc(0)ccl)=[N+]2C

CCC(CC) (cicecc(0CC(D)CO)c(C)cl)clececc(DCC(D)C(C) (C)CCc2cccece2)c(C)cl
CS(=0) (=0)c1ccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl[N+] (=0) [0-]
COciccec2c(C(Nec3cecc(Cl)ce3)c3ccecce3Cl)c(C) [nH]c2cl
Cclccc(NC(c2cceecec2Cl) c2¢(C) [mH] c3cccece23) ccl
CO0C(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH] c2ccccc2ec1C(Necicecececcl) clcecececciCl

COclccc(NC(c2nccs2)c2c(C) [nH]c3cceecc23)ccl10C

Cci1[nH] c2ccccec2c1C(Necicececenl) cicecc(C(C)C)ccl
Cclccec2c(C(NCc3ccc(C(F) (F)F)cc3)c3cccccec3Cl) c(C) [nH] c2cl

S4.5.3 Seeds

C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cycec(o)c(ercyce(nycecio
C=C1C(=CC=C2CCC(Ccccccc(C) (C)n)c3(c)caceesac(e)ceoycec(n)ecio
CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(CO)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cocc(=Cc)c(c) (crcycec(oiccio
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)cc20Cc(=0)C(=C)c2cce)cc(n)c(oceecno)cio
Cclccc(CNC(c2ccccc2Cl) c2c(C) [nH]c3cc(C)cce23) ccl
CCC(CC) (cilcecc(0CC(=0)C(C) (C)CIc(C)cl)clcecec(0CC(=0)C(C) (CIC)c(C)ct
C=C1C(=CC=C2Cccc3(c)c(ca(ccec(e) (cyoycea)=ccece3)cc(oyccio
COclccc(NC(c2cecececc2Cl) c2¢(C) [nH] c3cc(C)ccec23) ccl0C
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(ceceeyce(o) (ceyceycecio
Ccilccc2c(C(Nc3cecenc3) c3cceccc3Cl) c(C) [nH] c2cl
Cclcec(-c2csc(=N)n2CC(=0)N2CCN (c3cccce3)CC2) ccl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)ccaoc(=0)c(=Cc)caceee)cec(o)c(oceco)cio
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(eceee)ce(oyc(e)cycec(oyccio
CC(CCCC(=0)NcicccecclN)C1CCC2C(=CC=C3CC(0)Ccc(D)c3)ceeeeic
COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(eceee)cec(e) (cyojec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceec(e) (cynycee1o
C=C1C(=0)0C(CC(C)C2Cccc3c(=CCc=Cc4cc(0)c(oeceeco)c(o)ca=cyceeesac)cic
CC(C)CC(N)C(=0)NC(CC(C)C)C(=0)NCICCOCC(D)C(D)COCCC(C(=0)D)NC(=0)C(CC(C)CINC(=0)C(CC(C)CINC(=0)C(C)(
C)NC1=0
CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(OC(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCcc3c(C)cccc(C) (Cynycc(o)ca=ccoci2
Cci1[nH]c2ccccec2ec1C(Necicecec(N(C)C)cecl)clcecececiCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccocc#CC(C) (C)crcc(oyce1o
CCC(CC) (clcec(0CC(D)C(C) (CIC)c(C)cl)clececc(C(=0)NCCCO)n1C
CCn1c(C(=0)NC(CO)CCO) ccclC(CC) (CC)clcec(DCC(D)C(C) (CICIc(C)cl
C=C1C(0)CC(=CC=C2cccc3(c)c(ceecc(e) (cynoyceeees)cceo
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CcCc(D)C(CCn2¢cnnn2)C10
CCcoc1c(b)CC(=Cc=c2ccec3(c)c(c(cysccc(n) (ceyce)=ccca3)cc1o

S4.6 Sample 6
S4.6.1 Training set

C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeycec(e) (cyoyccio

CCS(=0) (=0) cloc(-c2cccs2)nciS(=0) (=0) clcccccl
Cclccc2c(C(Ne3cecc(Cl)ce3) c3ccececec3Cl) c(C) [nH] c2cl
CCn1c(C(=0)NC(C)C(=0)0)ccciC(CC) (CC)clcecc(0CC(0)C(C) (CIC)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccaoc(=0)c(=Cc)caceee)cec(on)c(oceco)cio
CCC(CC) (cilcecc(0CCc(C0)C0)c(C)cl)cicec(0CC(D)C(C)(C)C)c(C)cl

532



Cclccec2c(C(Nc3cec(C(F) (F)F)cc3)c3ccccec3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CCc(O)CCIC(F)F
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(CO0)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(Cc)cycc(oyc(c)c1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4cCC(CC(C4)C2)C3)CC10
cc(ccec(e) (Cyo)ciceeac(=Ccec=c3cc(o)c(=CCcrF)c(o)ca3)ceeez1c
CCn1lc(C(=0)NCCO)cccl1C(CC) (CC)clcecec(DCC(D)C(C) (C)C)c(C)cl
C=C1C(0)CC(=CC=CCcC(C) (C)cc(cyceee(e) (cyoyceeio

Cc1[nH] c2ccccc2ec1C(Necicecececcl) clcecececciCl

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcec(C(=0)NCC(=0)0C)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(cececoycio

CCC (D) (cc)csc(C)c1=cceac(=Ccc=Cc3cc(n)c(ec) (oyc(oycsyceeciac
CCCclcc(C(D) (CC)CC)cccl-clcc(CCc2cecc(CO)c(Ch)c2)cecclC
CC(CCCCC(=0)NcicccecciN)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccccaic
COciccc2c(C(Nec3cecc(Cl)ce3)c3cccce3Cl)c(C) [nH]lc2cl
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccec3c(cyc(eeeeycec(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10
CCC(CC) (clcee(0CC(=0)C(C) (C)CIc(C)cl)clcecc(C(=0)NC(CC(=0)0)C(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)C2(C=CC(=0)0CC)CC2)Ccc(0)ccio
C=C1C(=CC=C2CCCC3(C)C(C4(CCC(=0)C(C)(C)D)CC4)=CCcC23)CcC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)c)ce(oyc(eccoycio
CC(CCCCNS (=0) (=0)C(F) (F)F)C1Ccc2Cc(=CC=C3CC(0)Ccc(o)c3)ceeeic
Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1
Cc1[nH]c2ccccc2c1C(Neicece(Cl)cecl) cincec[nH] 1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Cccc)cc(o)c(occeco)cio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(ecyc(eeeeyceco)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeyceec(e) (croycecio

CC(CCCCNS (=0) (=0) clcccccl)C1CCC2C (=CC=C3CC(0)CC(0)C3)CCcc1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccccc)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcecc(DCC(=0)C(C)(C)C)c(C)cl
CC(CCCCNS(N) (=0)=0)C1ccc2c (=CC=C3Ccc(0)cc(0)Cc3)cceec1c

CCC(CC) (cilccc(0CC(o)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(C)CO)n1C

CCC(CC) (clcecc(0CC(=0)C(C) (C)CIc(C)cl)clccec(0CC(=0)C(C)(CIC)c(C)ct
C=C1C(=CC=C2CCCC3(C)C2CcCC3c(C)ccacc(C) (0)c(=0)N2Cc)Ccc(o)ccio
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)c2ccea3c(c)cecoycec(nyccio
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(0)C(=C)C(D)C4)CCCC32C)0C1=0
CC(Ccccc(=0)ND)Cc1ccc2c(=Ccc=c3cc(o)cc(oyca)ceeea1c

CCC(CC) (clccec(0Cc(D)C(C) (C)C)c(C)cl)clecec(0C(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCc3(Cc)c(c(cyceceec(e) (cyoyceeascycec(oycecio
COciccc(NC(c2cecececc2Cl) c2c(C) [nH] c3ccccec23) ccl10C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC#CC(C) (C)C)cc(o)cc1o
C=C1C(0)CCc(=CCc=Ccccee(eyceec(e) (cyoyceecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C2(C(=0)0CCCC)CcC2)Ccc(O)cc1o
C=C1C(0)CC(=CC=C2CCCc3(C)c(ccecc(e) (Cynycees)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccycc(o)c(cycio
CC(Cccc(C) (C)o)ciceeac(=Ccc=Cc3cc(0)ca=cceocac3)ceee1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)CcCc23ccacc(cc(ca)c2)c3)ccio
COclccceciNC(clccececcl1Cl)clc(C) [nH] c2ccceccl2
COclccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cccce23)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(ocececo)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2(C)C)Ccc(Do)CcCclo
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCyccrCC(0)CCIC(F)F
CC(CCCCNS(C) (=0)=0)C1ccc2c(=CC=C3Ccc(0)Ccc(0)Cc3)ccec1ce
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(ceee)ce(n) (cecyceyceeio
CC(C)CS(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clccc(F)ccl
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CC(CCCC(C) (C)d)ciceeac(=Ccc=Cc3cc(o)c(=ccco)c(o)c3yceecic
Ccc(ccc(=0)0D)c1ceecac3ceecacc(n)ceeca(c)caceciac

COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccccec23)cecl
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)CCcC(C) (C)D)Ccc(0)C(CCln2ccnc2)C10
Ccilccc(NC(c2ccececc2Cl) c2c(C) [mH]c3ccccec23) cecl

Ccilccec2c(C(NCc3cecc(C(F) (F)F)cc3)c3cccccec3Cl) c(C) [nH] c2cl

CCC(CC) (clccc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
Cciccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl

CCCCS(=0) (=0)NCCCee(C)cicecac (=Cce=c3cc(o)cec(n)c3)ceecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)cc)cec(oyc(=cceco)cio
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(=0)0C(CC(C)Cc2Cccc3c(=Cc=Cc4cc(n)c(oceeco)c(o)ca=cyceeesac)cic
CC(C)S(=0) (=0) cloc(-c2ccecs2)nc1S(=0) (=0)clcccccl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(e)rcec(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(D)CC10
COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(D)ccl)=[N+]2C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2Cc2ccccc2)CC(D)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccec3c(cyc(eeeecyce(e) (cyoyceeio

Cc1[nH] c2ccccc2c1C(NCcicececececl) clececcecciCl
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(ceceeyce(oyc(eycycec(oyce1o

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO0)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecayceeeyce(o)eecio
Cclccc2c(C(Ne3cecc(0C(F) (F)F)ce3)c3cccecc3Cl)c(C) [nH] c2cl
CO0C(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCcC(C) (C)D)CC(0)C(CCn2ccnn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCcC(C) (C)D)CC(0)C(CCn2¢cnnn2)C10

CCC(CC) (ciccc(0CC(o)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCC(=0)0)ni1C
COcincccciNC(clcecencl)clc(C) [nH] c2cc(C)cccl2
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2CCc2ccccc2)CC(0)CC10
Ccc(o)cceec(eycicecac(=cec=c3cc(oy)c(cyc(oycs)ceeec1c

S4.6.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(c)ceec(ecyn)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)cc(D)Cc(CCn2ncnn2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccecec(c) (cyoyece(o)ceio
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)rc(cecycec(e) (cyoycc(oyceio
C=C1C(0)CC(=CC=C2CCCC3C2Cccc3c(Cc)cecee(e) (cyno)cece1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc23Ccc4acc(cc(c4a)ca)c3)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(C)c(C) (cyceec(e) (cyoycecio

CCC(0) (Cc)csc(C)c1=Ccceac(=Ccc=Cc3cc(o)c(oceco)c(n)cayceecciac

CCC(0) (cc)csc(C)ci=Ccccac(=Cc=Cc3cc(o)c(=cco)c(n)c3)cecciac
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(c)ccc(o) (ceyceycecto
CCCOC1C(D)CC(=CC=C2cccc3(c)c(c(cysccc(n) (ceyce)=cceca3)cc1o
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(cycecc(ec) (cyoycec(oyccio

CCC(CC) (c1lccc(0CC(0)C0)c(C)cl)clcec(OCC(D)C(C)(C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)n)cc(b)c(Cln2ncecn2)C10
C=C1C(0)CC(=CC=C2ccce3c(ceecce(e) (Cynyceea3yceio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)C23CC4cCC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (C)D)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
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Cccoc1c(0o)cc(=cc=c2ceee3(cyc(e(eysceecc(o) (ceycey=cece3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceec(e) (cynyceceio
C=C1C(0)CC(=CC=C2CCCcC3(C)cacee3c(ecyncec(ecyc(e) cyoycecio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(ciceec(e) (cyoy)cc(n)c(ttn2ecnen2)C10
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crc(ceceeircec(e) (cynyecec(oycce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccccc(C) (C)n)cc(n)c2=ccoci2
C=C1CCC(0)CC1=CC=C1cCcc2(C)c1icececac(e)ceec(e)c
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ceco)ceee)ccei1o
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)ceycc(oyc(=cececo)cio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)c=Ccc(n)cacca)cc(occ1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(ceycec(n) (ceyceyceio
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cycec(cycycec(oyc(=ceecoycio

CC(Cccc(C) (Croyciceeac(=cec=c3cc(o)cec(oyca=n)ceceez1c
C=C1C(=CC=C2CCCC3(C)Cc(c4(cccc(C) (C)n)cca)=Cccca3)cc(oycc1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CCACC(CC(C4)C2)C3)CC10
CCC(CC) (clcec(0CC(0)C(C) (C)C)c(C)cl)clcec(0C(CO)C(D)CO)c(C)cl
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)ciccec(0CC(D)C(C) (C)C)c(Ccl
CCCclcc(C(D) (CC)CC)cccl-clcc(0Cc2ccc(CO)c(Ch)c2)cecciCC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ce)cecorccio
C=C1C(0)CC(=Cc=Cccc(cycc(ciceec(e) (cyoycee1o
C=C1C(=CC=C2CCC(CCcccccc(C) (C)D)C3(C)cacce3c(cyceenycec(oyccio
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(0)CC(0)C4=C)CCCC32C)0C1=0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C23Ccccc3)cc(oyccio
C=C1C(=0)0c(Ccc(C)Cc2ccc3c(=Ccc=cacc(o)c(cececo)c(n)ca=c)ceecesac)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(ceeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccce)cc(oyc(ecycio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0oc(=0)c(=Cc)caceycec(nyc(eycio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(C)C(D)C4=C)CCCC32C)CicC
C=C1C(=CC=C2CCCC3(C)Cc2ccec3c(c)cec(oyc(ecycyce(o)ceio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecicecoyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2C)CC(0)CC10
C=C1C(=CC=C2CCC(CCccccc(C) (C)D)Cc3(Cc)cacce3c(cycoicec(oycceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CC(0)CcCc10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccccc)cc(oyc(ceen)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(cycycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cca0c(=0)c(=Cc)cacc(cycycec(oyc(oceecoycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCccc(C) (C)cyce(nyce1o

CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(DC(CCO)CCO)c(C)cl
CC(CCCCNC(=0)CS)c1cceeac(=Ccc=Cc3cc(n)cc(oycayceeec1c

CC[Si] (CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clccc(0CC2C02)c(C)cl
CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl
CC(C=CCcc(b)Cc12cc3cc(cec(ec3)ci1)ca)cicecac(=cec=c3cc(o)cc(o)cs)ceeca1c
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F
C0COCCC=C1C(0)CC(=CC=C2CCCC3(C)C2CcCC3c(C)Ccccc(C) (C)nyce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccca0cc=Cc2c10
C=C1C(0)CC(=CC=CCcC(C)=Cc(c)ccecc(e) (cyoycec1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cocc(=Cc)c(c) (crcycec(oiccio
CC(C=CC(=0)ND)=CC(C)C1ccc2Cc(=CC=C3Ccc(b)cc(m)c3)ceeecic

CCC(CC) (clcee(0CC(=0)C(C) (C)C)c(C)cl)cicecc(DCC(D)CO)c(C)cl
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CcC(0)CcCc(D)C3)Cccccaic
CCn1c(C(=0)NC(CO)CCO) ccc1C(CC) (CC)clcec(DCC(D)C(C) (CICIc(C)cl
CCC(CC) (clcec(0CC(D)C(C) (CIC)c(C)cl)clececc(C(=0)NCCCO)n1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(DCCC)cc(DCCC)c2)CC(D)CC10
CC(CCCCCNS (N) (=0)=0)C1ccc2Cc(=CC=C3Ccc(b)cc(m)c3)ceecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC(=C)Cc2(C)cccce)cc(n)ccio
CCC(CC) (c1ccc(OCc(D)C(C)(C)C)c(C)ecl)cicecec(C(=0)NC(CD)CCO)nIC
CC(CCCNS(C) (=0)=0)C1ccc2c(=Cc=Cc3cc(h)cc(o)c3)ceeec1c
C=C(COCC(C)C1CCC2C(=CC=C3CC(0)CC(0)C3=C)CCCC21C)C1=CCCCC1(C)C
CC(CCCC(=0)NcicccecciN)C1CCC2C(=CC=C3CC(0)Ccc(0)c3)ceeeeic
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Ccilccc(NC(c2cceec2Cl) c2c¢(C) [mH] c3cccecec23)cciC
CCC(CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NCCC(=0)0C)n1C
CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
N=clscc(-c2cccecec2)niCC(=0)N1CCN(c2ccccc2)CCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cccecc2)CC(0)CC10
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3ccccec23)ccliC
CCC(CC) (clcec(0CC(=0)C(C) (C)CIc(C)cl)clccc(C(=0)NC(C)C(=0)0)niC
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl
Cc1[nH]c2ccccc2ec1C(Necicec(Cl)cecl)clccencl
cc(C)ccN)Cc(=0)NCc(cc(c)c)c(=0)NCLIccocc (D) Cc(o)cocec(Cc(=0)0)NC(=0)Cc(CC(C)CINC(=0)Cc(CC(C)CINC(=0)C(C)(
C)NC1=0
COciccc(C(Nc2cee(0C)c(0C)c2)c2c(C) [nH] c3ccecece23) cel
COC(=0)ciccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C
Cclccc(CNC(c2ccececc2Cl) c2c(C) [mH] c3cc(C) cce23)cel
CCC(CC) (cilccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCCc2ccececc2)c(C)cl
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
Cci1[nH] c2ccccec2c1C(Necicecc(Cl)cel)clcencel
Cc1[nH] c2ccccc2c1C(Necicec(Cl)ccl)clncesl
COclccc(C=CC2=[N+] (C) c3ccc(0C)cc3C2(C)C)ccl
Cci[nH] c2ccccec2c1C(Necicecec(Cl)cecl)clcecceciCl
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1
Cc1[nH]c2ccccc2c1C(Neicece ([N+] (=0) [0-])ccl)clccccciCl
COciccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccccec23)ccliC
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1
Cclccc2c(C(NCc3ccecee3)c3ccecec3Cl) c(C) [nH]c2cl
Ccilccc2c(C(Nc3cecence3) c3ccecce3Cl) c(C) [nH] c2cl
CCC(CC) (cilccc(0CC(D)CO)c(C)cl)clcec(DCC(D)C(C) (C)CCc2cccecec2)c(C)cl
CS(=0) (=0) c1ccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl [N+] (=0) [0-]
Cci1[nH] c2ccccc2ec1C(Necicecececcl)clcecc(Cl) cel
COciccc(NC(c2nces2)c2c(C) [mH] c3cceccc23)ccllc
Cc1[nH]c2ccccc2c1C(Nelcce(N(C)C)ccl)clceccecciCl
Cci1[nH] c2ccccec2ec1C(Neciceceenl) clcecc(C(C)C)ccl
COclccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cc(C)cecec23) ccl10C
COciccc(C(Nc2cececen2)c2c¢(C) [mH] c3ccccce23) cecl

S4.6.3 Seeds

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)CC23Ccc4acc(cc(ca)c2)c3)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(D)CC10
Ccilccec2ec(C(Nec3cecec(Cl)ce3)c3cceccec3Cl)c(C) [nH] c2cl
COcincccciNC(clcecencl) clc(C) [nH] c2cc(C)ceccl2

Cclccc2c(C(Ne3cecc(0C(F) (F)F)cc3)c3cccce3Cl)c(C) [nH] c2cl
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)Cc2ccec3c(c)ceoycec(n)cecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
Cclccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccc3)CC2)ccl
C=C1C(0)CC(=Cc=C2cccc3(c)c(ceecc(e) (cynyceeeas)cceio

CCC(CC) (ciccc(OCc(Co)CO)c(C)cl)cicec(OCC(D)C(C) (C)C)c(C)cl
CCCc1cc(C(D) (CC)CC)cccl-clcc(CCc2ccc(CO)c(C0)c2)cecclC
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl

CC(CCCCNS(C) (=0)=0)C1iccc2c(=Cc=C3cc(0)cc(o)c3)ccec1ce
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC#CC(C) (C)Cc)cc(o)ce1o
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccaoc(=0)c(=Cc)caceee)cec(o)c(oceco)cio
COclcccecciNC(clcecceciCl)clc(C) [nH] c2cccecl2

€ccc(cC) (clcecc(0Cc(o)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)C23CC4cCC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(D)CC10
CCC(CC) (ciccc(OCC(=0)C(C)(C)C)c(C)cl)cicecc(C(=0)NC(CC(=0)D)C(=0)0)niC
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)CC)CC(D)C(=CCcco)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C2(C=CC(=0)0CC)CC2)CC(0)CC10

CC(CCCCNS (N) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)CCCC21C
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(CCCC)CC(D) (ccrcec)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C2(C(=0)0CCCC)CC2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(D)CCIC(F)F
CCn1c(C(=0)NC(C)C(=0)0)ccciC(CC) (CCIclccc(0CC(B)C(C)(C)CIc(Clcl

C=C1C (=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cccecc2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC) cc(0CC)c2)CC(0)CC10

S4.7 Sample 7
S4.7.1 Training set

C=C1C(0)Cc(=CCc=Ccccce(eyceec(e) (cyoyceecio

CC(CCCCNS(=0) (=0) ciccceccl)C1CCC2C (=CC=C3CC(0)Ccc(0)Cc3)ceeei1c
Cc1[nH]c2ccccc2c1C(Neclcec(Cl)ccl) clncesl

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecayceeeyce(o)cecio

CCC(CC) (clcee(0CC(=0)C(C) (C)C)c(C)cl)clcec(C(=0)NC(C)C(=0)0)niC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cycec(o) (ceyceycecio
Ccilccec2c(C(NCc3ccc(C(F) (F)F)cc3)c3ccccc3Cl) c(C) [nH] c2cl
COclccec2c(C(Ne3ccec(Cl)ce3)c3cececcc3Cl)c(C) [nH] c2cl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyncec(eyc(e) cyoyceio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(ecyc(eeeeyceco)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Ccc3c(c)c(ec) (cycee(e) (cyoyccio
C=C1C(=CC=C2CCCc3(Cc)c(ca(ccc(=0)c(c) (croycea)=cecea3)cc(oyccio
CCC(CC) (clcec(0Cc(O)C(C) (C)C)c(C)cl)clcec(C(=0)NC(C)CO)In1C
C=C1C(=CC=C2CCcCc(cccceec(e) (C)p)c3(cycacee3c(cycecoycc(oyccio
Cciccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(D)C(=C)C(D)C4)CCCC32C)0C1=0
CCC(CC) (cilccc(0CC(=0)C(C) (C)C)c(C)cl)clccec(C(=0)NC(CC(=0)0)C(=0)0)niC
Cc(ccecec(e) (Cyo)ciceeac(=cc=Cc3cc(oyc(=cccoyc(o)cs)ceeecz1c
CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0C)n1C
C=C1CCC(0)CC1=CC=C1CCCC2(C)Ccicccac(c)ceec(e)c

Cc(cccec(C) (Cro)ciceeac(=Cc=C3cc(0)ca=cccoc4ac3)ceeec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(D) (CCICCICC(D)CCIC(FF
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23) ccl10C
CC(CcCCC(=0)NciccccclN)C1CCC2C (=CC=C3CC(0)Ccc(D0)Cc3)ccceca1c
CC(CCCCNS(=0) (=0)C(F) (F)F)C1ccc2c(=Ccc=Cc3cc(o)cc(o)c3)ceeezic
CCC(CC) (clcce(0CC(=0)C(C) (C)CIc(C)cl)clcecc(0CC(=0)C(C) (C)C)c(C)cl
COciccc(C(Nc2cceen2) c2c(C) [mH] c3cccce23) cecl
COC(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

cc(ceec(e) (Cyoycicee2c(=ce=c3cc(0)c(=CCF)Cc(n)c3)ceeec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2ccee)cec(n)c(eeco)cio
C=C1C(0)CC(=CC=C2ccce3c(ceecce(e) (Cynyceeas)celo

CCC(CC) (clcec(0CC(0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CO)CCO)IniC
cc(o)ceeec(cyciceec2c(=cec=c3cc(oyc(cyc(oycs)ceeecz1c

CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl

CCC(CC) (c1lccc(0CC(0)C0)c(C)cl)clcecc(0CC(D)C(C) (C)CCCc2cceccc2)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CccCc3c(C)cca0c(=0)Cc(=Cc)cacecycec(nyc(eycio
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(eceeeycec(e) (cyoycecio
CCn1c(C(=0)NCCO)cccl1C(CC) (CC)clccec(DCC(D)C(C) (C)C)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cccac(ecyc(eceeeycec(o) (ceyceyceeio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (CID)cc2)CC(0)CC10
Ccilccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecycecoyccio
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Cc1[nH]c2ccccec2c1C(Necicec(Cl)cecl)clcecencl
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

CCC(CC) (clcece(0Cc(0)C0)c(C)ecl)clececc(OCC(D)C(C) (C)C)c(C)cl

Cc1[nH] c2ccccec2c1C(Nelceecccl) clcec(Cl) cel
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crc(ceceeircec(e) (cynyecec(oycce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccecycc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2ccccc2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)c(c(cyrccec(e) (C)oyceea3cycec(oycce1o
Ccilccc2c(C(Nc3cecenc3) c3cceccec3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cccc(C) (C)n)cc(n)ce=ccoci2
C=C1C(0)CC(=CC=C2cccc3cacceeac(e)ceec(e) (cyoyceecio
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH]c3cccecec23)ccl1iC

CC(C)S(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clcccccl
COCOCCC=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(crccec(e) (C)oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C23Cc4acc(Cc(c4)C2)C3)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CC4ACC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(ceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2cncn2)C10
CCC(CC) (clcec(0CC(O)C(C) (CIC)c(C)ecl)clcec(C(=0)NCCCO)n1C

CCC(CC) (clceec(0CC(D)C(C) (C)C)c(C)cl)clececc(C(=0)NCCC(=0)0)niC
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crc(cyceec(e) (cyoycec(oyceio

Cc1[nH] c2ccccc2c1C(Necicecececcl) clcecececciCl
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
C=C1C(=CC=C2CCC(CCCCCCcC(C) (C)d)Cc3(C)cacee3c(c)cecoyce(nyccio
N=clscc(-c2ccccec2)niCC(=0)N1CCN (c2ccccc2)CCl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeyceec(e) (croycecio
CCn1c(C(=0)NCC(=0)0C) ccc1C(CC) (CC)cicecc(0CC(=0)C(C) (C)C)c(C)cl
Cc1[nH] c2ccccc2c1C(Necicec(Cl)cecl)clncec [nH] 1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)Cc2(C(=0)0CCCC)Ccc2)cc(ayccio
C=C(COCC(C)C1ccc2c(=CC=C3CcC(0)CcC(0)Cc3=C)cccc1c)ci=ccececi(c)c
Ccilccec2c(C(Nc3cec(C(F) (F)F)cc3)c3ccccc3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC) cc(0CCC)c2)CC(0)CC10
CC(CCcC(=0)0)c1cee2c3cceeacc(n)ceca(c)caceciac
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ecyc(e)cec(e) (cyoycecio
Cclccc2c(C(Ne3cecec(Cl)ce3) c3ccececc3Cl) c(C) [nH] c2cl
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(D)C(OCCCO)C(0)Cca=C)Cccce32c)cic

CCC (D) (cc)csc(C)ci=cceac(=Ccc=Cc3cc(o)c(ec) (oyc(o)c3syceeciac
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4CC(0)C(C)C(D)C4=C)CCcc32C)Cic
CCCOC1C(0)CC(=CC=Cc2ccee3(crc(c(cyscce(o) (ceyce)=ccca3)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C23CCCC3)CC(0)CC10
CC(CCCC(=0)NciccccciN)C1CCC2C(=CC=C3CC(0)CC(D0)C3)cceecic
C=C1C(=CC=C2CCCC3(C)C2CcCC3c(C)ccacc(C) (0)c(=0)N2Cc)Ccc(o)cc1io
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cec)cc(o)c(=cecco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cc20C(=0)Cc(=C)c2cc(c)cycc(o)c(ecycio
CC(Cccc(C) (C)oyciceeac(=cec=c3cc(o)cc(oyca=n)cecee1c
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)ciccec(0CC(D)C(C)(C)C)c(C)cl
CC(C)CS(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clccc(F)ccl
COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(D)ccl)=[N+]2C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccec)cc(o)c(cycio
CCC(CC) (c1ccc(OCC(=0)C(C)(C)C)c(C)cl)cicecc(C(=0)NCCC(=0)0C)niC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C2(C=CC(=0)0CC)CC2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cec(o)c(ercyce(nyce1o
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)ccecec(e) (cycyce(o)ceeio
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S4.7.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(cyceecc(ern)ccio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)ccecec(e) (cyoy)cc(o)c(Ctn2necnn2)C10
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cececc(c) (cryo)ce(o)ce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)C(Cc)cecc(ec) (cyoycc(oyceio

CCC(0) (ccycsc(C)ci=Ccccac(=Cc=Cc3cc(o)c(occo)c(o)c3)cecciac

CCC(0) (cc)csc(C)c1=cceac(=Ccc=Cc3cc(n)c(=ccoyc(o)c3ycecciac
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCc(C) (C)n)cc(n)c(Ctn2ncen2)C10
CCC(CC) (clcec(0CC(0)C(C) (C)C)c(C)ecl)clcec(DC(CO)CCD)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)C23CC4cC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (C)D)cc2)CC(D)CC10
CCCOc1C(0)CcC(=Cc=Cc2ccee3(cyc(e(eyscecc(o) (ceycey=cee3)cc1o
C=C1C(0)CC(=CC=C2CCCcC3(C)cacee3c(ecyceec(e) (cyoycece1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(eeeecyce(e) (cyoycecio
C=C1C(0)CC(=Cc=Cc2cccc3(c)cceecc(e) (cynyceeezs)cc1o
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(ciceec(e) (cyoy)cc(n)c(ctn2cenn2)C10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(c)c(cco)ceeeycce1o
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccec(e) (cyoy)cc(n)c(Ctn2cnnn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)cc)cc(oyc(=cceco)c1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D0)Cc2cc2)Ccc(n)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(cecycc(o) (ceyce)yceeio
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyce(ecycyce(oyc(=cececoycio

CCCc1cc(C(D) (CC)CC)cccl-clcc(CCc2ccc(CO)c(C0)c2)cecclC
C=C1C(=CC=C2CCccc3(c)c(ca(ccecc(e) (cyoycea)=ccecz3)cc(oyccio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(ciceec(e) (cyoy)cc(o)c(ttn2cenc2)C10
CCC(CC) (clecce(0Cc(D)C(C) (C)C)c(C)ecl)clcec(0C(CO)C(0)CO)c(C)cl
CCC(CC) (c1lccc(OCc(Co)C0)c(C)cl)clcec(OCC(D)C(C)(C)C)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ecyc(eercec(e) eyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2Cc2ccccc2)CC(D)CC10
C=C1C(0)CC(=CC=CCC(C) (C)Cc(C)Ccccc(C) (C)oycc1o

CCCclcc(C(D) (CC)CC)cccl-clcc(0Cc2ccc(CO)c(Ch)c2)cecciCC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(ccycco)ccio
C=C1C(0)CC(=Cc=Ccc(c)cc(eciceec(e) (cyoycec1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(O)CC23CCacc(cc(ca)c2)c3)cc1o
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(ceeercec(oyc(eyrcyce(oicceio
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(0)C(C) (CIC)c(C)cl
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(CO)c(CO)c2)cl
C=C1CC(CC(C)C2CCC3C(=CC=CACC(0)CC(0)C4=C)CCCC32C)0C1=0
C=C1C(=CC=C2CCCC3(C)C2CccCc3c(C)cca0c(=0)c(=Cc)c2(cycycc(oycc1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(n)ccio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4CC(D)Cc(ccco)c(b)ca=Cc)cceesac)cic
C=C1C(=CC=C2CCCC3(C)C2CcCC3Cc(C)Ccc20C(=0)C(=C)c2ccecycec(o)c(ecycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(cececo)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cc20C(=0)C(=C)c2cce)cc(n)c(oceco)cio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0oc(=0)c(=Cc)cac)cec(oyccio
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)Cc2cce3c(crcoycec(oycce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc)cc(n)c(ocececo)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CC(0)CcCc10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccccc)cc(o)c(aceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(cycycec(oyccio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(C)cca0oc(=0)c(=Cc)cacec(cycyce(oyc(ecccoycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(Cc)c)cec(oyc(oceecn)cio
CCC(CC) (clccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(DC(CCO)CCO)c(C)cl
CCCCS(=0) (=b)NCCCee(C)cicecac(=ce=c3cc(oyce(n)c3)ceecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(D)CCIC(F)F
CC(CCCCNC(=0)CS)Cc1cceac(=Ccc=Cc3cc(n)cc(oycayceeecic
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CC[8i] (CC) (c1lcec(0CC(=0)C(C) (C)C)c(C)cl)clecec(0CC2C02)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC#CC(C) (C)C)cc(o)cc1o
CC(C=CCcc(b)c12cc3cc(ce(c3)c1)ca)cicecac(=cec=c3cc(o)cc(oycs)ceeca1c
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(D0)CCIC(F)F
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccc20CcC=C2C10
C=C1C(0)CC(=CC=CCcc(C)=Ccc(cyccecc(e) (cyo)ce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2cccecec2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)cocc(=cyc(cy (cycycec(oyccio
CC(C=CC(=0)ND)=CC(C)C1ccc2c(=CC=C3Ccc(b)cc(m)c3)ceeecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
CCC(CC) (clceec(0CC(=0)C(C) (C)C)c(C)cl)cicecc(DCC(D)CB)c(C)cl
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CcC(D)C3)Cccccaic
CCn1c(C(=0)NC(CO)CCO) ccclC(CC) (CC)clcec(0CC(0)C(C) (CICIc(Chcl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D0)N2CCc2ccccec2)CC(0)CC10
CC(CCCCCNS (N) (=0)=0)C1ccc2c(=CC=C3Ccc(b)cc(a)c3)ceeecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COcc(=C)c2(c)ccececez)ce(n)ccio
CC(CCCNS(C) (=0)=0)C1CCC2C(=CC=C3CC(D)CC(0)C3)Cccee1c
CC(Ccccc(=0)ND)Cc1cccac(=cc=c3cc(o)cc(oycs)ceeea1c
CC(CCCCNS(N) (=0)=0)c1icccac(=Cc=Cc3cc(n)cc(oyca)ceeec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
CC(CCCCNS(C) (=0)=0)C1cCC2c(=CC=C3Ccc(0)Ccc(0)Cc3)ccec1ce
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
COciccc(C(Nc2cec(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl
Ccilccc(NC(c2cceec2Cl) c2c(C) [mH] c3ccccec23) cclC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
CCCS(=0) (=0) cloc(-c2cccs2)nci1S(=0) (=0)ciccc(F)ccl
Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1
N=ciscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl
cc(c)ccnc(=0)NCc(cc(cy)clc(=0)NCciccocc(p)c(o)cocec(c(=0)0)NC(=0)Cc(CC(C)CINC(=0)Cc(CC(C)CINC(=0)C(C)(
C)NC1=0
COciccc(C(Nc2cee(0C)c(0C)c2)c2c(C) [nH] c3ccecece23)cecl
COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C
Cc1[nH] c2ccccc2ciC(Necicec(Cl)ccl)clcencel
COciccc(C=CC2=[N+] (C) c3ccc(0C)cc3C2(C)C)ccl
Cc1[nH]c2ccccec2ec1C(Neciceec(Cl)cecl)clcecceclCl
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1
Cc1[nH] c2ccccc2c1C(Necicec ([N+] (=0) [0-])ccl)clccceciCl
COclccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccceccec23)ccliC
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3) csc2=N)CC1
CCC(CC) (cilcecc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
Ccilccec2c(C(Nc3cec(0C(F) (F)F)cc3)c3ccccc3Cl) c(C) [nH] c2cl
CCS(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0) clcccccl
Cc1[nH] c2ccccc2c1C(NCcicececececl) clcecececciCl
COcincccciNC(clcecencl) clc(C) [nH] c2cc(C)ceccl2
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
COciccc(NC(c2ccececc2Cl)c2c(C) [nH] c3cccce23)ccl
Ccilccc2c(C(NCc3cccece3)c3cccecc3Cl)c(C) [nH] c2cl
CCC(CC) (clccec(0CcC(0)C0)c(C)cl)clcecc(0CC(D)C(C) (C)CCc2ccecce2)c(C)cl
CS(=0) (=0)ciccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)ccl[N+] (=0) [0-]
Ccilccc(NC(c2cceec2Cl) c2c(C) [mH] c3ccccec23) ccl
COciccccclINC(clcecececciCl)clc(C) [nH] c2cccecl2
COciccc(NC(c2nces2)c2c(C) [nH] c3ccececec23)ccliC
Cc1[nH]c2ccccec2c1C(Necicecc(N(C)C)eccl)clcecececiCl
Cci1[nH] c2ccccc2c1C(Necicececenl) cicecc(C(C)C)ccl
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cc(C)cecec23) ccl10C
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S4.7.3 Seeds

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCcC(C) (C)D)CCc(0)C(CCn2cncn2)C10
CC(CCCC(=0)NciccccciN)C1CCC2C (=CC=C3CC(0)CC(0)C3)Cccecceic
C=C1C(=0)0c(cc(C)c2cce3c(=Ccc=cacc(oy)c(cyc(oyca=cyceeeszc)cic
C=C1C(=CC=C2Ccc(cccccec(c) (C)a)c3(c)cacee3c(cyceccoycc(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(ceeeycec(e) (cyoyccio
Ccilccc2c(C(Nc3cec(C(F) (F)F)cc3)c3cccecec3Cl) c(C) [mH] c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC)cc(0CCC)c2)CC(D0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(cyc(ceycecoyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(C(=0)NCCCO)n1C
Ccilccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccc3)CC2)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2cc)cc(n)c(ceco)cio
COCOCCC=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(crcceec(e) (C)oycc1o
N=ciscc(-c2ccccc2)niCC(=0)N1CCN(c2ccccc2)CCl

CCC(CC) (clcecc(OCC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(C)CO)n1C
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcecc(0CC(=0)C(C)(C)C)c(C)cl
Cclccc(CNC(c2ccececc2Cl) c2c(C) [mH] c3cc(C) ccec23)ccl
C=C(COCC(C)c1ccecac(=Cc=Cc3cc(n)cc(o)c3=cyceec1c)ci=cceeci(c)c
C=C1C(=CC=C2CCCC3(C)Cc(c(c)ccecc(ec) (C)oyceee3cycec(oyce1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cycec(o) (ceyceycecio
Cc1[nH]c2ccccec2ec1C(Necicec(Cl)cecl)clcecencl

CCC(CC) (clcee(0CC(0)C0)c(C)ecl)clecec(0CC(D)C(C) (C)C)c(Clcl
C=C1C(0)CC(=CC=C2cccc3c(cececec(e) (Cynyceea3)ccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)c=Ccc(n)c2(c(=0)0nccee)cc)ceec(ayccio
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(cyceec(c) (cyoycec(oyce1o

CCC(CC) (clcecc(DCC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NCCC(=0)0C)niC
cc(o)ceec(eyciceec2c(=cec=cacc(oyc(cyc(oycs)ceeecz1c

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(C0)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)Ccccc(c) (cycyce(nyce1o

S4.8 Sample 8
S4.8.1 Training set

CC(C)CC(N)C(=0)NC(CC(C)C)C(=0)NCICCOCC(D)C(D)COCCC(C(=0)D)NC(=0)C(CC(C)CINC(=0)C(CC(C)CINC(=0)C(C)(
C)NC1=0
Cc1[nH]c2ccccc2ec1C(Neicecc(N(C)C)ccl)clcecececciCl
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(eceeeycec(e) (cyoycecio
Cclccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccl
CCn1c(C(=0)NC(C)CO)ccclC(CC) (CC)clccc(OCC(D)C(C)(C)C)c(C)ct
COclccc(NC(c2cccecc2Cl) c2¢(C) [nH] c3cccec23) cc10C
Ccilccc(NC(c2ccecec2Cl) c2c(C) [mH]c3cccece23) cecl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)ceec(cyn)ccio
Cclcec2c(C(NCec3cecc(C(F) (F)F)ce3)c3cccec3Cl) c(C) [mH] c2cl
CCC(CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clcecec(DCC(D)CO)c(Ccl
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(eceee)ce(oyc(e)cycec(oyccio
CCC(CC) (cilccc(0CC(=0)C(C) (C)C)c(C)cl)clccec(C(=0)NC(CC(=0)0)C(=0)0)niC
C=C1C(0)CC(=CC=C2CCCC3(C)cacceca3c(ecyc(eceyceec(e) (cyoycecio
Ccilccc2c(C(Nc3cec(C(F) (F)F)cc3)c3ccccec3Cl) c(C) [nH] c2cl
Cclccc2c(C(Ne3ceec(Cl)ce3)c3ccecccec3Cl)c(C) [nH] c2cl
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ecyc(e)rcec(e) (cyoycecio
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(D)C(=C)C(D)C4)CCCC32C)0C1=0
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)C23CC4CC(CC(C4)C2)C3)CC10
CCC(CC) (clccc(0Cc(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)cl
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cccrcc(oyc(cycio
CCCOC1C(0)CcC(=CC=C2ccee3(Ccyc(c(e)scce(n) (ceyce)=ccca3)ccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccecc(e) (cyoy)cc(n)c(Ctn2necnn2)C10
CCC (D) (CCHCSC(C)C1=CCC2C(=CC=C3CC(0)C(=CCO)C(D)C3)Cccecciac
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(0)CC23Ccacc(cc(ca)c2)Cc3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(cycec(o) (ceyceycecto
COclccec(C(Nc2ceec(0C)c(0C) c2)c2c(C) [nH] c3ccccec23) cel

CCC(CC) (clcec(0CC(0)C(C) (CIC)c(C)cl)clcec(C(=0)NCCCO)n1C
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccec(e) (cyoy)cc(n)c(ttn2ncen2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccocc#CC(C) (C)cycc(oyce1o
COciccc(C(Nc2cececen2) c2c¢(C) [mH] c3cccce23) cecl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(ciceec(e) (cyoycc(o)c(ttn2cenc2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2C)CcC(0)CCc10

CCS(=0) (=0) cloc(-c2cccs2)nciS(=0) (=0) clcccccl
COclccececciNC(clceccec1Cl)c1c(C) [nH] c2ccecccl2

cc(ceec(e) (cyoyciceeac(=ce=c3cc(o)c(=CCrF)c(nyca3)ceeec1c
C=C1C(=0)0C(CC(C)Cc2Cccc3c(=Cc=Cc4cc(n)c(ocececo)c(o)ca=cyceeesac)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccc)cc(n)c(ocececo)cio
C=C1C(0)CC(=Cc=Ccc(Cc)=Ccc(cyccecc(e) (cyoyccio

Cc1[nH] c2ccccec2ec1C(Necicececenl) clcecc(C(C)C)ccl

CCC(CC) (clccec(0CC(=0)C(C) (C)C)c(C)cl)clcecc(0CC(=0)C(C) (C)C)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(eeeecyce(n) (ceyceyceio
C=C1C(0)CC(=CC=CCC(C) (C)cc(cyceee(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(D)CCIC(F)F
CC(CCCCC(=0)NciccccclN)C1CCC2C (=CC=C3CcC(0)cc(D0)Cc3)cccecaic
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(ceycec(e) (c)oycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)cycec(nyce1o
CCCOC1C(0)CC(=CC=C2Ccccec3(cyc(ec(ecysceecc(o) (ceycey=cee3)cc1o
C=C1C(0)CC(=CC=C2cccce3c(ceecce(e) (cynyceeas)ce1o
CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcecc(0CC(=0)C(C)(C)C)c(Clcl
CC(Cccc(C) (Cro)ciceeac(=Cc=C3cc(0)ca=ccecoc4ac3)ceececi1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cccecc2)CC(0)CC10
CCC(0) (Cc)csc(C)c1=Cccec2c(=Ccc=Cc3cc(o)c(c) (o)c(oycayceecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2ccccc2)CC(0)CC10
CC(CCCCNS(N) (=0)=0)C1ccc2c(=CC=C3CcC(0)Ccc(0)C3)ccec1ce
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCc3c(Cc)Cc(C) (cycee(e) (cyoycecio
C=C1C(=CC=C2CCCc3(Cc)c(ca(ccc(=0)c(c) (croycca)=cecea3)cc(oyceio
C=C1C(=CC=C2CCCC3(C)C2Cccc3Cc(C)Cc=CCc(0)cacc2)cc(o)ccio
C=C1C(=CC=C2CCCC3(C)C2CCcC3c(C)cccc(C) (Crnycc(o)ca=ccoci2

Cc1[nH] c2ccccc2c1C(Necicec ([N+] (=0) [0-])ccl)clcccecciCl
Ccilccc(NC(c2cceec2Cl) c2c(C) [mH]c3ccccec23) cciC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cccc)cc(o)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(cec)ceco)ccio
C=C1C(=CC=C2CCCC3(C)Cc2cce3c(cyceec(n)c(e)cycec(nyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC20CC=C2C10
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3ccccec23)ccliC
CCn1c(C(=0)NCCO)cccl1C(CC) (CC)clcecec(DCC(D)C(C) (C)C)c(C)cl

Cc1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)clcencel
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(c)c(eeeeycecn)cecio
N=clscc(-c2cccecec2)niCC(=0)N1CCN(c2ccccc2)CCl
C=C1CCC(0)CC1=CC=C1CCCC2(C)C1cccac(c)ceec(e)c
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)ceycc(oy)c(=cececo)cio
C=C1C(0)CC(=CC=C2CCCc3(C)cacee3c(ecyc(eeycec(e) ecyoycecio
C=C1C(=CC=C2CCcc(Ccceceec(e) (C)o)c3(cycacece3c(cycececoycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)cocc(=cyc(cy(cycycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(OC)cc(0C)c2)CC(0)CC10
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCICCICC(D)CCIC(FF
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Cc1[nH] c2ccccc2c1C(NCcliceccececl) cleccececciCl
CCn1c(C(=0)NC(CO)CCO)ccc1C(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl
CCC(CC) (ciccc(OCc(p)C(C)(C)C)c(C)cl)cicecec(C(=0)NC(CD)CCO)nIC
CCC(0) (cc)csc(c)ci=cceac(=Ccc=c3cc(o)c(ocecoyc(o)cayceecciac
C=C1C(=CC=C2CCCC3(C)Cc(c(crccec(e) (C)oyceea3cycec(oycce1o

cc(cceec(e) (Cyo)ciceeac(=ce=c3cc(oyc(=ccecoyc(o)cs)ceeecz1c
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(D)ccl)=[N+]2C
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyc(ceceeicec(e) (cyoyeec(oyccio
CCCCS(=0) (=0)NCCCCC(C)c1cccace (=CC=Cc3cc(o)cc(n)c3)ceecic
Ccilccc2c(C(NCc3cccece3)c3cceccc3Cl) c(C) [nH] c2cl
CC(C=Ccc(b)Cc12cc3cc(ce(c3)ci)ca)cicecac(=ce=c3cc(o)cec(oycs)ceeca1c
CCC(CC) (clecce(0ec(D)C(C) (C)C)c(C)cl)clcec(0C(CO)C(0)CO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
C=C1C(0)CC(=CC=C2cccec3(c)c(ceeec(e) (cyoyceez3)cecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccc)cc(n)c(cececoycio
COciccc2c(C(Nec3cecc(Cl)ce3)c3cccce3Cl)c(C) [nH]c2cl
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)c=Ccc(o)yc2(c=cc(=0)0CC)cc2)cec(oyccio
CCC(CC) (cleccec(0CC(=0)C(C) (C)CIc(C)cl)clcecc(C(=0)NC(CIC(=0)D)n1C
C=C1C(0)CC(=CC=C2CCcc3c2ccc3c(cyceecc(e) (cyoyce1o

S4.8.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)Ccccc(c) (cro)cc(n)ce1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc23Ccc4cc(cc(c4a)c2)c3)ccio
cc(o)ceec(eyciceecac(=cec=c3cc(oyc(ecyc(oycs)ceeez1c
C=C1C(=CC=C2CCCC3(C)C2CCcc3c(C)c(c)ccec(c) (c)noycec(oyce1o

CCC(CC) (clccc(0CC(D)C0)c(C)cl)clcec(OCC(D)C(C) (C)C)c(C)cl

CCC(CC) (cicec(OCC(O)C(C) (C)C)c(C)ecl)clcec(DC(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CO0c2ccc(C(C) (C)D)cc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ecyceec(e) (cyoycece1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyncec(eyc(c) (cyoyccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cccac(cyc(ceeeyce(e) (cyoyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCcC(C) (C)0)CcCc(0)C(CCn2cncn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2ccnn2)C10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(eceayceee)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2¢cnnn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)CC)CC(D)C(=CCco)Cc10
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(o) (ceyceyceeio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C2(C(=0)0CCCC)CC2)CcC(O)cc1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC(C)C)Ccc(D)c(=Cccco)cio

CCCclcc(C(D) (CC)CC)cccl-clecc(CCc2cecc(CO)c(Ch)c2)cecclC

CC(CCCC(C) (C)oyciceeac(=cec=c3cc(o)cc(oyca=n)cecece1c
C=C1C(=CC=C2CCCC3(C)C(C4(Cccc(C) (C)D)Ccc4a)=Ccc23)cc(oycc1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
CCC(CC) (ciccc(OCc(Co)CO)c(C)cl)cicec(OCC(D)C(C) (C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)c(ceco)ceeeycec(olcecio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)ccacc(c) (0)c(=0b)N2Cc2cceccc2)Ccc(o)cec1o
CCCclcc(C(D) (CC)CC)cccl-clecc(0Cc2ccc(CO)c(Ch)c2)ceccliCC
C=C1C(0)CC(=Cc=Ccc(c)cc(cyceec(e) (c)oyce1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)CC23CC4ACC(CC(C4)C2)C3)CC10
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(0)C(C) (CIC)c(C)cl
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccec(0Cc2ccc(CO)c(CO)c2)cl
C=C1CC(CC(C)C2CcCC3C(=CC=C4ACC(0)CC(D0)C4=C)CCCC32C)0C1=0
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2(C)C)Ccc(Do)CcCclo
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C23CCCC3)CC(0)CC10
C=C1C(=0)0c(CcCc(C)Cc2ccc3c(=Ccc=Ccacc(o)c(cececo)c(n)ca=Cc)cececesac)cic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CcCcc)cc(n)c(cceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Cccc)cc(n)c(occeco)cio
C=C1C(=CC=C2CCCC3(C)C2CcCC3Cc(C)Ccc20C(=0)C(=C)c2cceeycc(o)c(ecycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)Ccc(O)c(cyc1o
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4cC(0)C(C)C(D)C4=C)CCCc32C)Cic
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(cec)cecoyccio
C=C1C(=CC=C2CCC(Cccccecc(eC) (C)n)c3(c)caccesc(ecycorcc(oyce1n
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CcC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2ccee)ce(n)c(ecco)cio
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(C)cca0oc(=0)c(=C)caceee)cec(nyc(oceco)cio
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)C3(C)caccee3c(c)cecoycc(nyccio
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)cc20Cc(=0)Cc(=C)c2cc(cycycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CcCc(C)Cc)ycc(o)c(ceccorcio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(C)c)rcc(ayc(occeco)cio
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)ccacc(C) (0)Cc(=0)N2Cc)Ccc(n)cclo
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)cca0c(=0)c(=Cc)cacec(eycycec(oyc(ecy)cio
CC(CCCCNS (=0) (=0)C(F) (F)F)C1CccC2C(=CC=C3CC(0)Ccc(o)c3)ceee1c
CC(CCCCNS(=0) (=0) cicccecc1)C1CCC2C (=CC=C3CC(0)Ccc(0)Cc3)cceei1c

CCC(CC) (c1ccec(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0C)n1C
CC(CCCCNC(=0)CS)C1ccc2c(=CCc=C3Ccc(0)cc(oyc3)yceeecic

CC[8i] (CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clcecec(0CC2C02)c(C)cl
CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(CO)c(C0)c2)cl
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F
C=C1C(0)CC(=Cc=Cccccc(cyceec(e) (croycceio
COCOCCC=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)n)Ccc1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0Cc2ccccc2)CC(0)CC10
CC(C=CC(=0)ND)=CC(C)C1CCC2C(=CC=C3CC(D)CcC(D)C3)cceea1c
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CC(D)C3)cceeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCC) cc(0CCC)c2)CC(D)CC10
CC(CCCCCNS (N) (=0)=0)C1ccc2C(=CC=C3CcC(0)Ccc(D)c3)ceeca1c
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)cocc(=C)c2(c)ceceec)cc(oyccio
CC(CCCNS(C) (=0)=0)C1Ccc2C(=CC=C3cc(h)Ccc(o)c3)ceee1ce
CC(Ccccc(=0)ND)Cc1cceac(=cc=c3cc(o)cc(oyca)ceeea1c
C=C(COCC(C)C1CCC2C(=CC=C3CC(0)CC(0)C3=C)CCCC21C)C1=CCCCC1(C)C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
CC(CCCCNS(C) (=0)=0)C1cccac(=Ccc=C3cc(0)cc(o)c3)ccec1ce
Ccc(ccc(=0)0)c1cececac3cecacc(n)ceeca(c)caceciac
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10
CC(CCCC(=0)NcicccecciN)C1CCC2C(=CC=C3CC(0)Ccc(n)Cc3)ceeceic

CCC(CC) (clcce(OCc(D)C(C) (C)C)c(C)cl)clcec(C(=0)NC(C)CO)nl1C
COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
CCC(CC) (ciccc(OCC(=0)C(C)(C)C)c(C)cl)cicecc(C(=0)NCCC(=0)0C)niC
Ccilccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl

CCCS(=0) (=0) cloc(-c2cccs2)ncl1S(=0) (=0)clccc(F)ccl

CCC(CC) (c1ccc(OCc(D)C(C)(C)C)c(C)ecl)cicecec(C(=0)NCCC(=0)0)niC
Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

CC(C)S(=0) (=0)cloc(-c2ccecs2)nc1S(=0) (=0)clcccccl
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl

Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)clccencl

COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CCC(CC) (cicecc(0CC(D)CO)c(C)cl)clcec(DCC(D)C(C) (C)CCCc2ccececc2)c(C)cl
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

Cc1[nH] c2ccccc2c1C(Necicecc(Cl)ccl)clncesl
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COclccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cci[nH] c2ccccec2c1C(Necicecec(Cl)cecl)clcecceciCl
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1

COclccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccceccec23)ccl1iC

ccc(ce) (c1cec(0Cc(o)c(C) (C)C)c(C)cl)clcecc(C(=0)NCC(=0)0)niC
Ccilccec2c(C(Nc3cec(0C(F) (F)F)cc3)c3cccccec3Cl) c(C) [nH] c2cl
COclncccciNC(clccenc1)clc(C) [nH] c2cc(C)ceccl2

CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23)cecl

CC(C)CS(=0) (=0)cloc(-c2cccs2)nclS(=0) (=0)clccc(F)ccl

Cci1[nH] c2ccccc2c1C(Necicecec(Cl)cecl)cincc [nH] 1
Ccilccc2c(C(Nc3cecenc3) c3ccececc3Cl) c(C) [nH] c2cl

CCC(CC) (cicecc(0CC(D)CO)c(C)cl)clececc(DCC(D)C(C) (C)CCc2cccecec2)c(C)cl
CS(=0) (=0)c1ccc(C(=0)NCCCC(=0)N2CCN(c3ccc(C(F) (F)F)cc3)CC2)cc1[N+] (=0) [0-]
Cc1[nH] c2ccccec2ec1C(Necicececececl) clcec(Cl) cel

COC(=0)cilccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cci1[nH] c2ccccc2c1C(Ncicecececl)clicecececciCl
COciccc(NC(c2nces2)c2c(C) [nH] c3cceccec23)ccllc
COclccc(NC(c2ccececc2Cl) c2¢c(C) [nH] c3cc(C)cce23) ccl0C

S4.8.3 Seeds

CCC(CC) (clcec(0Cc(0)C(C) (C)C)c(C)cl)clcec(0C(CO)C(D)CO)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3C(CCCCC(C) (C)n)ccea3)cc1n
CCCOC1C(0)CC(=CC=C2Cccc3(cyc(c(ecyscecc(o) (ceycey=cee3)cc1o
CCC(CC) (clcec(OCC(=0)C(C)(C)C)c(C)cl)cleccc(DCC(D)CO)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc(cceccc(e) (Crnycee3)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)c2(C=CcCc(=0)0CC)Ccc2)cc(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(eceeecycec(e) (cyoycecio
CCcoc1c(D)CcC(=Cc=c2ccec3(c)c(c(crsccc(n) (ceyce)=ccca3)ccio
Ccilccc(NC(c2ccecec2Cl) c2c(C) [mH]c3ccccec23)ccl

CCC(CC) (clceec(0CC(=0)C(C) (C)C)c(C)cl)cicecc(C(=0)NC(CC(=0)0)C(=0)0)n1C
CCC(CC) (c1ccc(OCc(D)C(C)(C)C)c(C)ecl)cicecec(C(=0)NC(CD)CCO)nIC
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
COclccec2c(C(Nec3ccec(Cl)ce3)c3cececcc3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCccc3(c)c(c(cyceceec(e) (cyoyceeascycec(oycecio
C=C1CCC(0)CC1=CC=C1CCCC2(C)c1cccac(c)ceec(e)c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)cycec(nyce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCICCICC(D)CCIC(FF
Ccilccc(NC(c2cceec2Cl) c2c(C) [mH] c3ccccec23) cciC
C=C1C(0)CC(=CC=CCC(C) (C)cc(c)ceee(e) (cyoyceeio
C=C1C(=0)0C(CC(C)C2CCcC3C(=CC=Cc4cC(0)Cc(Occco)c(n)ca=Cc)ceeesac)cic
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl
Cci1[nH] c2ccccc2c1C(Necicececenl) cicecc(C(C)C)ccl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0c(=0)Cc(=Cc)cac)cc(oyccio

CCC(CC) (clcec(0CC(D)C(C) (CIC)c(C)cl)clecec(C(=0)NCCCO)n1C

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(O0CC(=0)C(C) (C)C)c(C)cl
CCn1c(C(=0)NC(CO)CCO) ccclC(CC) (CC)clcec(DCC(D)C(C) (CICIc(C)cl
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(e) (cyoycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2CCc2ccccec2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(C)cocc(=c)c(cy (cycycec(oyccio

S4.9 Sample 9
S4.9.1 Training set
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COclccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3ccceccec23)cel
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
Ccilccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) ccec23)ccl
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(D)C(C) (CICIc(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (CYD)cc2)CC(0)CC10
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CC(D)CcCc10
C=C1C(=CC=C2CCCC3(C)C2CccCc3c(Cc)cccc(c) (cycyce(nycee1o

Cc1[nH] c2ccccc2ec1C(Necicecc(Cl)ccl)clncesl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CCc(O)c(cyc1o
Cclccc(NC(c2ccecec2Cl) c2c(C) [mH]c3ccccec23)cciC

CCC (D) (cc)csc(C)ci=cceac(=cc=Cc3cc(n)c(oceca)c(n)cayceecciac
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccc(C)Ccycc(o)c(ceccorcio
CCC(CC) (clecce(0CC(=0)C(C) (C)CIc(C)cl)clcecc(0CC(=0)C(C) (C)C)c(C)cl
CC(CCCNS(C) (=0)=0)C1CCcc2C(=CC=C3cc(h)cc(o)c3)cecee1ce
COclccc(NC(c2ccc(C(F) (F)F)cc2)c2c(C) [nH] c3cccecec23)cc10C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)C2CC2)CC(D)CC10

CCC(CC) (clcec(OCC(=0)C(C)(C)CIc(C)cl)cleccc(C(=0)NC(C)C(=0)0)niC
C=C1C(0)CC(=CC=CCC(C) (C)cc(crceee(e) (Cyoyceeio

Cci1[nH] c2ccccec2c1C(Neciceceenl) cicecc(C(C)C)ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cc2cC(C) (0)C(=0)N2C)CC(D)CC1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccc(C)Cc)rcc(ayc(ocececo)cin
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceec(e) (cynycece1o
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(crcc(c)cicec(oyc(=cccoycio

CCC(CC) (clecce(0CC(0)C(C) (C)C)c(C)ecl)clcec(0C(CO)C(0)CO)c(C)cl
CCn1c(C(=0)NCCO)ccc1C(CC) (CC)clccc(DCC(D)C(C) (C)C)c(C)cl
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)ciccc(0CC(D)C(C)(C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D)Cc2(C(=0)0CCCC)Ccc2)cc(ayccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CCcc)Ccc(n)c(ocececo)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CCCC)cc(0CCCC)c2)CC(D)CC10
CC(CCCCNS (=0) (=0) clcccccl)C1CCC2C (=CC=C3CC(0)CC(0)C3)CCcc1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCcc3c(C)ncc(cyc(ec) (cyoyccein
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cec)cc(o)c(=ceeco)cio

CCCc1lcc(C(D) (CC)CC)cccl-clcc(CCc2cecc(CO)c(CO)c2)cecclC
Ccilccec2c(C(Nc3cec(0C(F) (F)F)cc3)c3ccccc3Cl) c(C) [nH] c2cl
CC(CCCC(=0)NciccccclN)C1CCC2C (=CC=C3CC(0)CC(0)C3)Cccccic
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc23Ccc4cc(cc(c4a)ca)c3)cecio
CC(C=Ccc(b)Cc12cc3cc(ce(ec3)ci1)ca)cicecac(=ce=c3cc(o)cc(o)cs)ceeca1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(0)C23CC4AcCC(CC(Ca)C2)C3)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(c)c(ce)cecoyccio

CC(CCcc(C) (C)d)ciceeac(=Ccc=Cc3cc(0)ca=cceocac3)ceee1c

CCC(CC) (c1cce(0CC(=0)C(C) (CICIc(C)cl)cicec(DCC(0)CO)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(ecyc(eeycec(e) cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(D)C(CCn2ncecn2)C10
C=C1C(=CC=C2CCcCc(ccceceec(e) (C)o)c3(cycacee3c(cycecoycc(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyc(eeeeycecn)cecio
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CcCc(b)Cc3)ccceic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2ccnn2)C10
Cc1[nH] c2ccccc2c1C(Ncicec ([N+] (=0) [0-])ccl)clcccecciCl

CCC(CC) (clccc(OCCc(D)C(C) (C)C)c(C)cl)clcec(C(=0)NCC(=0)0)niC
Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(DCCC)cc(DCCC)c2)CC(D)CC10
CCC(CC) (ciccc(OCc(Cn)CO)c(C)cl)cicec(OCC(D)C(C) (C)C)c(Ccl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccccc)cc(oyc(ceen)cio
COciccc(NC(c2nces2)c2c(C) [nH] c3cceccec23)ccliC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(m)c(cececo)cio
C=C1C(0)CC(=CC=Cccccc(cyceec(e) (croycce1o

Cc1[nH] c2ccccec2ec1C(Necicec(Cl)cecl)clccencl
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cc(ccec(=0)0)c1ceeac3ceeacc(n)ceca(eycaceciace
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2cncn2)C10
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cc(C)cecec23) cc10C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccccc)cc(o)ccio
COcincccciNC(clcecencl)clc(C) [nH] c2cc(C)ceccl2
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)Cc2ccc)cc(oyc(ceeco)cio
CCC(CC) (cleccc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCC(=0)0C)n1C
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccec(0Cc2ccc(CO0)c(CO)c2)cl
C=C1C(0)CC(=CC=C2cccc3(c)c(ceecc(e) (cynyceeezs)cce1o
CC(C=CC(=0)ND)=CC(C)C1CCC2C(=CC=C3CC(D)CC(Db)C3)cceea1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccccc(C) (C)n)Ccc(b)ca=Cccoc12
C=C1C(0)CC(=Cc=Ccc(c)cc(eiceec(e) (cyoycec1o
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cycec(oyc(eycyce(oycecio
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(c)cec(o) (ceyceycecto
Cclccc2c(C(Ne3cecc(Cl)ce3) c3ccececec3Cl) c(C) [nH] c2cl
C=C1C(=CC=C2CCC(CCccccc(C) (C)D)C3(Cc)cacce3c(cycoicec(oycce1o
Ccilccc2c(C(Nc3cecenc3) c3cceccc3Cl) c(C) [nH] c2cl

CC[8i] (CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clececc(0CC2C02)c(C)cl
CC(CCCCCNS (N) (=0)=0)C1CCC2C(=CC=C3CC(0)CcC(D)C3)cccc1c
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(C)ccaoc(=0)c(=Cc)caceee)cec(on)c(oceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2C)CC(0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyceecc(crn)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2(C)C)CcC(D)CC10o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4cC(CC(Ca)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C(C4(CCC(=0)C(C) (C)0)CC4)=CCC23)CC(D)CC10
CCCCS(=0) (=0)NCCCee(C)cicecac(=ce=c3cc(o)ce(n)c3)ceec1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2cnnn2)C10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCICCICC(D0)CCIC(FF
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecycec(e) (c)oycc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C(Ccceycec(c) (cynycec(oyce1o
COciccc2c(C(Ne3cecc(Cl)ce3)c3cccce3Cl)c(C) [nH]lc2cl
COcicccecciNC(clcecececiCl)clc(C) [nH] c2cccecl2
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2ccnc2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cccc(c) (cyo)cc(n)c(Ctn2necnn2)C10
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(C)C(0)C4=C)CCCC32C)C1C
COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(0)ccl)=[N+]2C

Cci1[nH] c2ccccec2ec1C(Necicecc(Cl)cecl)clcencel
C=C1C(0)CC(=CC=C2ccce3c(ceece(e) (cynyceeasyce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2ccccc2)CC(0)CC10
Cci1[nH] c2ccccc2c1C(NCcicececececl) clceccecciCl

S4.9.2 Testing set
The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cececc(c) (cyo)ece(o)ceeio

CCC(0) (Ccc)csc(C)c1=Ccceac(=Ccc=Cc3cc(o)c(c) (o)c(nycsyceecic
C=C1C(0)CC(=CC=C2CCCC3C2CCC3Cc(C)Ccccc(c) (croyce1o
cc(o)ceec(cyciceecac(=cec=c3cc(oy)c(cyc(oycs)ceeecz1c
C=C1C(0)CC(=CC=C2CCCC3(C)C2Ccc3c(Cc)c(C) (cycee(e) (cyoycecio
CCC(0) (ccycsc(C)ci=Ccccac(=Cc=Cc3cc(o)c(=cco)c(n)c3)cecciac
CCCOCc1Cc(D)CC(=CC=Cc2Ccccc3(c)c(c(cysccc(n) (ceyce)=ccca3)cc1o
C=C1C(=CC=C2CCCC3(C)C2CCc3c(C)c(C)ccec(c) (cyoyce(oyccio
CCC(CC) (c1lccc(0CC(0)C0)c(C)cl)clcec(OCC(D)C(C)(C)C)c(C)cl
C=C1C(0)CC(=CC=C2CCccc3(c)caceeac(eyc(eyceec(e) (cyoyceecio
€ccc(cC) (clcecc(0Ccc(o)c(C) (C)C)c(C)cl)clcecc(0C(CO)CCO)c(C)cl
Ccc(cceec(e) (Cyo)ciceeac(=Ccc=Cc3cc(o)c(=CCcrF)c(o)c3)ceeez1c
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CO0c2ccc(C(C) (C)D)cc2)CC(D)CCL0
CCCOCc1C(D)CC(=CC=C2Ccccc3(C)c(c(crsceec(o) (cecycey=cce23)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(ceeceycec(e) (cyoyceeio
C=C1C(=CC=C2CCCC3(C)Cc(c(c)rccecc(ec) (C)oyceee3cycc(oyceio
C=C1CCC(0)CC1=CC=C1CCCC2(C)C1cccac(c)ceec(e)c
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(eceayceee)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(ecyc(eceee)cec(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)CC)CC(D)C(=CCcco)Cc10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2(C=CC(=0)0CC)CC2)Ccc(o)ccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(ceycec(o) (eceyeceyceeio
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(cyc(eeeecyce(n) (cecyceyceeio
Cc(Cccc(e) (cyoyciceeac(=cc=c3cc(o)cc(oyca=nyceee1c
C=C1C(=CC=C2Cccc3(c)c(ca(ccecc(e) (cyoycea)=ccece3)cec(oyccio
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(0)C(=C)C(D)C4)CCCC32C)0C1=0
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CCACC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecayceeeyce(o)cecio

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO0)c(CO)c2)cl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)ccacc(c) (0)Cc(=b)N2Cc2cceccc2)cc(n)cec1o
CCCclcc(C(D) (CC)CC)cccl-clecc(0Cc2ccc(CO)c(Ch)c2)cecciCC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(ecyc(eeyceec(e) (cyoycecio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(D)CC23CC4ACC(CC(C4)C2)C3)CC10
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(ceceeyce(oyc(eycycec(oyce1o
C=C1CC(CC(C)C2CCC3C(=CC=CACC(0)CC(0)C4=C)CCCC32C)0C1=0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C23CCCC3)CC(0)CC10
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=Cc4CC(D)Cc(ccco)c(b)ca=Cc)cceesac)cic
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(D)C(OCCCO)C(D0)C4=C)CCCC32C)C1C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(nyc(c)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccce)cc(o)c(ec)cio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecicecoyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(ocececo)cio
C=C1C(=CC=C2CCC(CCccccC(C) (C)a)c3(c)cacee3c(c)cecoycec(nyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2cc(C)crcc(oycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(c)c)ce(oyc(ec)cio
Cc(cccc(e) (Cyoyciceeac(=cec=Cc3cc(oy)c(=ccecoyc(o)cs)ceeecz1c
CC(CCCCNS(=0) (=0)C(F) (F)F)C1ccc2c(=Ccc=Cc3cc(0)cc(o)c3)ceeei1c
CCC(CC) (clccec(0ec(D)C(C) (C)C)c(C)cl)clcec(OC(CCO)CCO)c(C)cl
CCC(CC) (c1ccc(OCC(=0)C(C)(C)C)c(C)cl)cicecc(C(=0)NCC(=0)0C)niC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (CH)D)CC(D)CCIC(F)F
CC(CCCCNC(=0)CS)C1CCC2C (=CC=C3CC(0)CC(D)C3)Cccceeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cocc#CC(C) (C)crcc(oyce1o
CCC(=CC=CC(0) (CC)CC)clcccc(0Cc2ccc(C0)c(C0)c2)cl
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F
C0COCCC=C1C(0)CC(=CC=C2CCCC3(C)C2CcCC3c(C)Ccccc(C) (C)nyce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccca0cc=Cc2c10
C=C1C(0)CC(=CC=CCcC(C)=Cc(c)ccecc(e) (cyoycec1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0Cc2ccccc2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3c(C)cocc(=Cc)c(C)(cycrcc(oyccio
CCn1c(C(=0)NC(CO)CCO)cccl1C(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl
CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCCOInIC
cc(ccecec(=0)NciceceecclN)C1CCC2C (=CC=C3CC(0)Ccc(D)Cc3)ceee1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D)N2CCc2ccccec2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cocc(=C)ca(cycececce)cec(nyccio
CCC(CC) (clccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CO)CCOInIC
CC(CCCCC(=0)ND)C1CCC2C(=CC=C3CC(0)CCc(m)c3)ccecaic

CC(CCCCNS(N) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)Ccccc1C
C=C(COCC(C)c1cececac(=Cc=Cc3cc(n)cc(n)c3=cyceec1c)ci=cceeci(c)c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(0)CC10
CC(CCCCNS(C) (=0)=0)C1cCcC2c (=CC=C3CcCc(0)Ccc(0)C3)ccec1ce

S48



C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(D)CC10

€cCc(CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clccc(C(=0)NC(CC(=0)0)C(=0)0)niC

CCC(CC) (clcecc(OCC(D)C(C) (C)C)c(C)cl)clececc(C(=0)NC(C)CO)n1C

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(0)CC10

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(D)CC10

Ccilccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl

CCCS(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0)ciccc(F)ccl

CCC(CC) (ciccc(OCc(D)C(C)(C)C)c(C)ecl)cicecc(C(=0)NCCC(=0)0)niC

N=clscc(-c2cccecec2)niCC(=0)N1CCN(c2ccccc2)CCl

CCn1c(C(=0)NCC(=0)0C)ccc1C(CC) (CC)clcec(DCC(=0)C(C)(C)C)c(Clcl

COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3cccecc23)ccliC

CC(C)S(=0) (=0) cloc(-c2ccecs2)nc1S(=0) (=0)clcccccl

CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1

COciccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cccce23) ccl10C

N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl

Ccc(cyccnyc(=0)Nc(cc(c)crc(=0)Nciccocc(o)c(oycaoccc(C(=0)0)NC(=0)C(CC(C)CINC(=0)C(CC(C)CINC(=0)C(C)(
C)NC1=0

COclccec(C(Nc2ceec(0C)c(0C) c2)c2c(C) [nH] c3ccecccec23) cel

COC(=0)clccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C

CCC(CC) (ciccc(0CC(D)CO)c(C)cl)clcec(DCC(D)C(C) (C)CCCc2ccececc2)c(C)cl

CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1

COciccc(C=CC2=[N+] (C) c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH]c2ccccec2c1C(Necicec(Cl)cecl)clcecceclCl

CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1

CCS(=0) (=0) cloc(-c2cccs2)nciS(=0) (=0)cicccccl

COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cccce23)ccl

Cclcec2c(C(Ne3eecc (C(F) (F)F)ce3) c3ccecee3Cl) c(C) [nH] c2cl

Cciccec2c(C(NCc3cccece3)c3cccecec3Cl) c(C) [nH] c2cl

CC(C)CS(=0) (=0)cloc(-c2cccs2)nclS(=0) (=0)clccc(F)ccl

Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)cincc [nH] 1

CCC(CC) (c1ccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCc2cccecec2)c(C)cl

CS(=0) (=0) c1lccc(C(=0)NCCCC(=0)N2CCN (c3ccc(C(F) (F)F)cc3)CC2)ccl[N+] (=0) [0-]

Cclcecc(NC(c2ccecc2Cl) c2¢(C) [mH] c3ceccce23) cecl

Cc1[nH] c2ccccec2c1C(Necicecececcl)clcec(Cl) cel

COC(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH]c2ccccc2ciC(Nelccececl)clecececiCl

Cci1[nH]c2ccccec2ec1C(Necicecc(N(C)C)cecl)clcecececiCl

Ccilccec2c(C(NCc3cecc(C(F) (F)F)cc3)c3ccccc3Cl)c(C) [nH] c2cl

COciccc(C(Nc2cececen2) c2¢(C) [mH]c3cccce23) cecl

S4.9.3 Seeds

C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)ccecc(C) (C)o)cc(0)C(Cln2ncnn2)C10
C=C1C(0)CC(=CC=CCC(C) (C)cc(cyceee(e) (cyoyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCccC(C) (C)D)CC(D)C2=CcCoc12
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(e)c(eeeeyceco)ccio
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(0)C(C)C(D)C4=C)CCcc32C)Cic
C=C1C(=CC=C2CCCC3(C)C2ccc3c(C)cca0c(=0)Cc(=Cc)cacc(cycyce(oyc(eccoycio
C=C1C(0)CC(=CCc=Ccc(cycc(cycecec(e) (cyoyceeio
COciccc(NC(c2cecececc2Cl)c2c(C) [nH] c3cc(C)ccec23) cc10C
COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl
C=C1C(=CC=C2Ccc(cccccec(e) (C)a)c3(c)cacec3c(cyceccoycc(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4cC(CC(C4a)C2)C3)CC10
CCCCS(=0) (=0)NCCCCe(C)c1cecac(=Ccc=c3cc(o)cec(n)c3)ceecic
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCOCC1
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cce3c(cyceecc(ern)ccio
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cycecc(oyc(ecycyce(o)cecio
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cc(ccec(=0)0)c1ceeac3ceeacc(n)ceca(eycaceciace

CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccec(0Cc2ccc(CO0)c(CO)c2)cl
COC(=0)ciccc2c(c1)C(C) (C)C(C=Cclccc(0)ccl)=[N+]2C
C=C1C(=CC=C2CCCC3(C)C2CCC3c(C)cc20Cc(=0)Cc(=C)c2cce)ce(o)c(eeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2Ccc)cc(n)c(cececoycio
C=C1C(=CC=C2CCCC3(C)c2ccc3c(c)ccecc(e) (cyoy)cc(n)c(Ctn2cnnn2)C10
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(D)C(C)(CIC)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)Ccccc(C) (Cyn)cc(n)c(Ctn2ncecn2)C10
CC(C=CC(=0)ND)=CC(C)C1ccc2c(=CC=C3Ccc(b)cc(m)c3)ceeecic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2(C)C)Ccc(o)Ccclo
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DnCccc(0) (CCyccrCC(0)CCIC(F)F
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (D)C(=0)N2Cc2cc(DCCCC)cc(0CCCC)c2)CC(0)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(c)c(cec)cecorccio
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)ciccec(0CC(D)C(C)(C)C)c(C)cl
CCC(CC) (c1ccc(OCc(co)Cn)c(C)cl)cicec(OCC(D)C(C)(C)C)c(C)cl

S4.10 Sample 10
S4.10.1 Training set

Cci1[nH] c2ccccc2c1C(Neciceceenl) cicecc(C(C)C)ccl
CC(C=Ccc(b)Cc12cc3cc(ce(ec3)ci1)ca)cicecac(=cec=c3cc(o)cc(oycs)ceeca1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(D)CCIC(F)F
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(c)cocc(=c)c(cy (cycycec(oyccio
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(eceee)cec(e) (cyoycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0Cc2ccccc2)CC(D)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(D0)Cc2cc2)cc(o)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccc3c(cyc(cecicecoyccio

Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

CCC(CC) (c1ccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCc2cccece2)c(C)cl
CCS(=0) (=0) cloc(-c2cccs2)nciS(=0) (=0) clcccccl

CCC(CC) (clcce(Oec(D)C(C) (C)C)c(C)cl)clecec(OC(CO)CCO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccee)cec(n)c(eeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCC(=C)Cc2(c)cceccea)cc(nyccio
C=C1C(=CC=C2CCCC3(C)C2CCc3c(C)c(c)cecec(c) (cyoyce(oyccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCccC(C) (C)D)CC(0)Cc2=CcCcoc12
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F
CCC (D) (cc)csc(Cyci=cceac(=Ccc=Cc3cc(o)c(c) (oyc(nyc3ayceecic

CCC(CC) (clccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CO)CCOInIC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2cncn2)C10
CC(CCCCNC(=0)CS)Cc1cceac(=Ccc=Cc3cc(n)cc(oycayceeecic

CCC(CC) (ciccc(0CC(D)CO)c(C)cl)clcecc(DCC(D)C(C) (C)CCCc2ccececc2)c(C)cl
C=C1C(0)CC(=CC=C2CCCC3C2CcCc3c(C)ccec(e) (cyno)cece1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(o) (ceyceyceeio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccc)cc(o)c(occco)cio
Cclccc(NC(c2ccececc2Cl) c2c(C) [mH]c3cccce23)cecl

Cci1[nH] c2ccccec2c1C(Necicececececl) clcec(Cl) cel

CC[8i] (CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)clececc(0CC2C02)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(C)Ccrcc(o)cc1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2(C)C)Ccc(D)CC10
COclincccciNC(clcecencl) clc(C) [nH] c2cc(C)ceccl2

CC(CCCCNS(N) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)Ccccc1cC
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cecycc(oyc(=cececo)cio

CCC(CC) (clccc(0CC(=0)C(C) (C)C)c(C)cl)clcec(C(=0)NCC(=0)0C)n1C
COciccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccce23)cecl

CC(C)CS(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0)clccc(F)ccl
CCn1c(C(=0)NC(CO)CCO)ccclC(CC) (CC)clcec(0CC(D)C(C) (CICIc(Clcl
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Ccilccec2c(C(Nec3cec(Cl)ce3)c3ccecce3Cl)c(C) [nH] c2cl
C=C1C(=CC=C2CCCC3(C)C2ccc3c(cyc(ceeercec(oyc(eycyce(oicce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C23cccc3)cc(oyccio
CCn1c(C(=0)NC(C)C(=0)0)ccclC(CC) (CC)clcec(0CC(D)C(C) (CICIc(C)cl
N=ciscc(-c2ccc(Cl)cc2)niCC(=0)N1CCOCC1
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cca0c(=0)c(=Cc)cac)cc(oyccio
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)Ccc2CC(C) (0)C(=Db)N2CCc2ccccec2)CC(D)CC10
Cciccc(-c2csc(=N)n2CC(=0)N2CCN (c3ccccec3)CC2)ccl
C=C1C(=0)0c(cc(C)c2cce3c(=Ccc=cacc(oy)c(cyc(oyca=cyceeeszc)cic
C=C1C(0)CC(=CC=C2cccc3(cyc(ceecc(e) (cyoyceeezs)cceio
CCC(CC) (clecce(OCc(D)C(C) (C)C)c(C)cl)clcec(0C(CO)C(0)CO)c(C)cl
CC(C=CC(=0)ND)=CC(C)C1ccc2c(=CC=C3Ccc(b)cc(m)c3)ceeecic
CCn1c(C(=0)NCC(=0)0C) ccc1C(CC) (CC)clcecc(0CC(=0)C(C)(C)C)c(C)cl
Cci1[nH] c2ccccec2c1C(Necicecc(Cl)cel)clcencel
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)Cc2(C=CC(=0)0CC)CCc2)Ccc(o)ccio
Cclccc2c(C(NCc3ccc(C(F) (F)F)ce3)c3cccecc3Cl)c(C) [nH]c2cl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D0)N2Cc2ccccc2)CC(D)CC10
cc(ecycecn)c(=0)Nc(cec(ecycyc(=n)nciceocc(oycoycocec(c(=0)0)Nc(=0)c(cc(cyc)Nc(=0)c(cec(cyc)Nc(=0yc(e)(
C)NC1=0
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cccc(c) (cycyce(nyce1o
Ccc(ccccC(=0)NciccececclN)C1CCC2C (=CC=C3CC(0)Ccc(D)Cc3)cceeic
CC(CCCNS(C) (=0)=0)C1CCC2C(=CC=C3CC(0)CcC(n)c3)ceecaic
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(n)c(CCn2¢cnnn2)C10
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(0Cc2ccc(C0)c(CO)c2)cl
CC(CCCC(C) (C)oyciceeac(=ce=c3cc(o)c(=ceeco)c(n)c3yceecic
CCC(0) (Ccc)csc(C)c1=Ccceac(=Ccc=C3cc(0)c(=cco)c(n)c3ycecciac
C=C1C(0)CC(=CC=C2CCCcC3(C)cacee3c(ecyceec(e) (cyoycece1o
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCH#CC(D)C23CC4cCC(CC(Ca)C2)C3)CC10
C=C1C(=CC=C2CCC(CCCCCCC(C) (C)D)Cc3(C)cacee3c(c)cecoycec(nyccio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CCACC(CC(C4)C2)C3)CC10
CN1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc)cc(n)c(ocececo)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCc2cc(0C)cc(0C)c2)CC(0)CC10
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccc)cc(o)c(ecycio
C=C1C(=CC=C2CCCC3(C)c2ccc3c(cyc(ceee)cec(e) (cyoj)ec(oyccio
C=C1CCC(0)CC1=CC=C1CCCC2(C)Cc1ccecac(c)ceec(e)c
Cc1[nH]c2ccccc2c1C(Nelcce(N(C)C)ccl)clceccecclCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (D)C(=0)N2Cc2cc(DCCCC)cc(0CCCC)c2)CC(D)CC10
N=clscc(-c2ccc(Cl)cc2)n1CC(=0)N1CCN(c2cccecc2)CCl
CcCc(cC) (clccec(0CC(0)C0)c(C)cl)clcecc(0CC(B)C(C) (C)C)c(C)cl
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(Cl)cc3)csc2=N)CC1
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(c)ceec(cyn)ccio
CCCCS (=0) (=0)Nceeec(C)ciceeac(=cc=c3cc(o)cec(o)e3)ceeea1c
CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(DC(CCO)CCO)c(C)cl
CCC(CC) (clccc(OCCc(D)C(C) (C)C)c(C)cl)clcec(C(=0)NCC(=0)0)niC
Cc1[nH]c2ccccc2c1C(Nelcec(Cl)ccl)clcecencl
CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCCOIn1C
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)cecec(e) (cyoy)cc(n)c(ctn2necen2)C10
COC(=0)clccc2c(c1)C(C) (CIC(C=Cclccc(D)ccl)=[N+]2C
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cc2cc(C) (0)C(=0)N2Cc)CCc(D)CcC10o
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)c(ccycec(e) (cyoycec(oyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccec)cc(o)c(cycio
COciccc(NC(c2cecc(0C(F) (F)F)cc2)c2c(C) [mH] c3ccccec23)ccliC
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2cceac(cyc(eceeeyce(e) (cyoyceeio
CC(CCCC(C) (C)d)c1ceeac(=Ccc=C3Ccc(0)ca=Cccecocac3)ceeecic
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)CC23CCACC(CC(C4)C2)C3)CC10
C=C1C(=0)0c(Ccc(C)Cc2ccec3c(=Ccc=cacc(oy)c(ceeco)c(n)ca=cyceeesac)cic
C=C1C(=CC=C2CCCC3(C)C(C4a(CCC(=0)C(C) (C)D)CC4)=CCC23)CC(0)CC10
C=C1C(=0)0C(CC(C)C2CCC3C(=CC=C4CC(D)C(OCCCO)C(0)Cca=C)ccee32c)cic
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cc(o)ceec(eyciceecac(=cec=c3cc(oyc(ecyc(oycs)ceeecz1c
Cclccc2c(C(Nec3cec(C(F) (F)F)cc3)c3cccce3Cl)c(C) [nH] c2cl
CC(C=CC(=0)NciccccciN)=CC(C)C1CCC2C(=CC=C3CC(0)CcC(D)C3)Cccccaic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccocc#CC(C) (C)cycc(o)ce1o

S4.10.2 Testing set

The SMILES strings of the recreated VDR ligands are highlighted in yellow.

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)CC(0)C(CCn2ncnn2)C10
C=C1C(=CC=C2CCCC3(C)C2ccc3c(c)cececc(c) (cryoyece(o)ceeio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CC(0)C23CC4CC(CC(C4)C2)C3)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(c)c(ec) (cycee(e) (cyoyceecio

CCC (D) (cc)csc(cyc1=cceac(=Ccc=Cc3cc(o)c(ocecoyc(n)cayceecciac
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2Cccc3c(c)cce(o) (ceyceycecio
CCCOC1C(0)CC(=CC=C2CCCC3(C)C(C(C)ScCC(o) (CCHCC)=CCC23)CC10
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ecyc(e)cec(e) (cyoycecio
C=C1C(0)CC(=CC=C2CCCC3C(CCccc(C) (C)n)ceea3)ccio

CC(Cccc(C) (Cro)ciceeac(=Ccc=Cc3cc(o)c(=CCcF)c(o)c3)ceeez1c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C0c2ccc(C(C) (C)D)cc2)CC(D)CCL0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CSc2ccc(C(C) (C)D)cc2)CC(D)CC10
CCCOC1C(0)CC(=CC=C2Ccccec3(cyc(ec(ecyscecc(o) (ceycey=cee3)cc1o
C=C1C(0)CC(=CC=C2CCCC3(C)c2cce3c(ecynce(eyc(e) ecyoycecio
C=C1C(=CC=C2CCCC3(C)C(C(C)Cccecc(c) (C)o)ceea3cycec(oyccio
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(n)c(Ctn2cecnn2)C10
C=C1C(0)CC(=CC=C2CCCC3(C)Cc2ccec3c(cyc(eeayceee)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C) (C)CC)CC(D)C(=CCco)C10
C=C1C(=CC=C2CCCC3(C)C2CcCcC3Cc(C)C=CCc(D)Cc2(C(=0)0CCCC)cc2)cc(ayccio
C=C1C(=CC=C2CCCC3(C)C2Cccc3c(crcc(c)cicec(oyc(=cccoycio
C=C1C(0)CC(=CC=C2CCCC3(C)C2Cccc3c(cyc(eceee)ce(n) (cecyceyceeio
CCCclcc(C(0) (CC)CC)cccl-clcc(CCec2ccc(CO)c(CO)c2)ccclC

CC(Cccc(C) (Cyoyciceeac(=cec=c3cc(o)cc(oyca=n)ceeec1c
C=C1C(=CC=C2CCCC3(C)C(Cc4(cccc(C) (C)n)cca)=Cccca3)cc(oycc1o
C=C1C(=CC=C2CCCC3(C)C2CcCc3c(C)cccc(c) (cyo)cc(n)c(Ctn2cenc2)C10
C=C1CC(CC(C)C2CCC3C(=CC=C4CC(D)C(=C)C(D)C4)CCCC32C)0C1=0
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCc3Cc(C)c(ceeeyceecn)cecio
C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C=CCC(0)C23CC4CC(CC(C4)C2)C3)CC10
CCn1c(C(=0)NC(C)CO)cccl1C(CC) (CC)clccec(DCC(D)C(C) (C)CIc(C)cl
CCC(CC) (cicecc(0CC(C0)CO)c(C)cl)cicec(0CC(D)C(C)(C)C)c(C)cl
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cyc(ccoyceeeycec(oyecio
C=C1C(0)CC(=CC=C2CCCcC3(C)c2cece3c(ecyc(eeycec(e) eyoycecio
CCC(=CC=CC(0) (C(F) (F)F)C(F) (F)F)clcccc(CCc2ccc(CO)c(CO)c2)cl
C=C1C(0)CC(=CC=CCC(C) (C)Cc(C)cccc(C) (C)oycc1o

CCCclcc(C(D) (CC)CC)cccl-clcc(0Cc2ccc(CO)c(Ch)c2)cecciCC
C=C1C(0)CC(=CC=C2CCCC3(C)C2cce3c(cyc(eeyceec(e) (croycecio
C=C1C(0)CC(=CC=C2CCCC3(C)c2ccec3c(c)c(cec)ccn)ccio
C=C1C(0)CcC(=Cc=Cccc(c)cc(cycecec(e) (cyoyceeio
C=C1C(=CC=C2Ccc(ccceeec(e) (C)o)c3(cycacee3c(cyceccoycc(oyccio
C=C1CC(CC(C)C2CcCC3C(=CC=C4ACC(0)CC(D0)C4=C)CCCC32C)0C1=0
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)c2ccc)cc(n)ccio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2ccc)cc(o)c(ceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)C(=C)c2cce)cc(n)c(oceco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CcC(O)Cc(CcHc1o
C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(cycec(o)c(ercyce(nycecio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cccec)cc(o)ccio
C=C1C(=CC=C2CCC(CCCCCcC(C) (C)D)C3(C)cacce3c(cycorcc(oyce1n
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CC)Ccc(n)c(cececoycio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2CC)CC(0)Ccc10
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2Ccc(C)cycc(o)c(cecco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2cc(C)Cc)rcc(ayc(occeco)cio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Ccc20C(=0)Cc(=C)c2cc(c)cycec(o)c(ecycio
CC(CCCCNS(=0) (=0)C(F) (F)F)C1ccc2c(=Ccc=Cc3cc(o)cc(o)c3)ceeczi1c
CC(CCCCNS(=0) (=0)c1cccececl)C1CCC2C(=CC=C3CC(0)CC(0)C3)Ccceeic
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)DCCCC(0) (CCHCCICC(D)CCIC(FF

CCC(CC) (clccc(0CC(=0)C(C) (C)CIc(C)cl)clcec(OCC(=0)C(C)(C)C)c(C)ct
CCC(=CC=CC(0) (CC)CC)cicccc(DCc2ccc(C0)c(CO)c2)cl
C=C1C(0)Cc(=Cc=Ccccee(eyceec(e) (cyoyceecio
€C0COCCC=C1C(0)CC(=CC=C2CCCC3(C)C2ccc3c(crcceec(c) (CH)oyceio
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C) (C)D)Ccc20cC=C2C10
C=C1C(0)CC(=CCc=Ccc(C)=Ccc(cyccecc(e) (cyo)ce1o
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0CC)cc(0CC)c2)CC(0)CC10
CCC(CC) (clcec(0CC(=0)C(C) (C)C)c(C)cl)cicecc(DCC(D)CO)c(C)cl
C=C1C(=CC=C2CCCC3(C)C2CcCC3C(C)Ccc2cC(C) (0)C(=0)N2Cc2cc(DCCC)cc(DCCC)c2)CC(D)CC10
CC(CCCCCNS (N) (=0)=0)C1CcCc2C(=CC=C3CC(d)Ccc(Db)Cc3)ceeca1c
CC(Ccccc(=0)ND)c1ccc2c(=Cc=Cc3cc(0)cc(o)c3)ceec1c
C=C(COCC(C)Cc1ccecac(=Cc=Cc3cc(n)cc(n)c3=Ccyceec1c)ci=cceeci(c)c
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2cc(0C)cc(0C)c2)CC(D)CCL10
CC(CCCCNS(C) (=0)=0)C1CCC2C (=CC=C3CC(0)CC(0)C3)Ccccc1c
Ccc(ccc(=0)0)c1cee2c3ceeacc(n)ceca(e)caceciace
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2CCCCc2ccccc2)CC(0)CC10
CCC(CC) (clcecc(0CC(=0)C(C) (C)C)c(C)cl)clcecc(C(=0)NC(CC(=0)0)C(=0)0)niC
CC(CCCC(=0)NcicccecciN)C1CCC2C(=CC=C3CC(0)Ccc(D0)Cc3)ceeceic

CCC(CC) (clcee(0cc(o)C(C) (C)C)c(C)cl)clececc(C(=0)NC(C)COInIC
Cclccc(NC(c2ccececc2Cl) c2c(C) [mH] c3ccccec23)cciC
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=0)N2Cc2ccc(0C)cc2)CC(0)CC10
CCC(CC) (cilcecc(0CC(=0)C(C) (C)C)c(C)cl)clccec(C(=0)NCCC(=0)0C)niC
CCCS(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0)ciccc(F)ccl

CCC(CC) (clcecec(0CC(D)C(C) (C)C)c(C)cl)clcec(C(=0)NCCC(=0)0)niC
N=clscc(-c2cccecc2)nl1CC(=0)N1CCN(c2cccecc2)CCl
C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC2CC(C) (0)C(=D0)N2CCCc2ccccc2)CC(D)CC10
CC(C)S(=0) (=0) cloc(-c2cccs2)nc1S(=0) (=0)clcccccl

CCC(CC) (c1ecce(0CC(=0)C(C) (CICIc(C)cl)cicecec(C(=0)NC(C)C(=0)0)n1C
CC(=0)N1CCN(C(=0)Cn2c(-c3ccc(C)cc3)csc2=N)CC1
COciccc(NC(c2cececec2Cl) c2c(C) [nH] c3ccccec23) ccl10C
COclccec(C(Nc2ceec(0C)c(0C) c2)c2c(C) [nH] c3ccecccec23) cel
COC(=0)cilccc2c(c1)C(C) (C)C(C=Cclccc(0C)ccl)=[N+]2C
Ccilccc(CNC(c2ccecec2Cl) c2c(C) [mH] c3cc(C) cce23)ccl
Cc1[nH]c2ccccc2c1C(Neclccc(Cl)ccl) clncesl
COci1ccc(C=CC2=[N+] (C) c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH] c2ccccc2ec1C(Necicec(Cl)cecl)clcecceciCl
Cc1[nHlc2cccec2c1C(Nelcee ([N+] (=0) [0-]1) ccl) clcececiCl
COciccc(NC(c2cecc(C(F) (F)F)cc2)c2c(C) [mH] c3cccecec23)ccliC
CC(=0)N1CCN(C(=0)Cn2c(-c3ccccec3)csc2=N)CC1

Cclcec2c(C(Ne3eec(0C(F) (F)F)ce3)c3cccec3Cl) c(C) [nH] c2cl

Cc1[nH] c2ccccec2c1C(NCcicececececl) clcecececciCl

CCn1c(C(=0)NCCO)cccl1C(CC) (CC)clcecec(DCC(D)C(C) (C)C)c(C)cl
CCOc1ccc(C=CC2=[N+] (C)c3ccc(C(=0)0C)cc3C2(C)C)ccl
COciccc(NC(c2ccececc2Cl)c2c(C) [nH] c3cccce23) cecl
Ccilccc2c(C(NCc3cccece3)c3cccecc3Cl) c(C) [nH] c2cl

Cci1[nH] c2ccccc2c1C(Necicecc(Cl)cecl)cincc [nH] 1
Ccilccc2c(C(Nc3cecence3) c3ccececec3Cl) c(C) [nH] c2cl

CS(=0) (=0) c1ccc(C(=0)NCCCC(=0)N2CCN (c3ccc(C(F) (F)F)cc3)CC2)ccl[N+] (=0) [0-]
COciccc2c(C(Nec3cecc(Cl)ce3)c3cccce3Cl)c(C) [nH]c2cl
COC(=0)clccc(C=CC2=[N+] (C)c3ccc(0C)cc3C2(C)C)ccl

Cc1[nH] c2ccccc2ciC(Neclceccecl)clecececiCl
COciccccciINC(clcecececciCl)cl1c(C) [nH] c2cccecl2
COciccc(NC(c2nces2)c2c(C) [nH] c3cceccec23)ccliC
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COclccc(NC(c2cecececc2Cl) c2c(C) [nH] c3cc(C)cecec23) cc10C
COciccc(C(Nc2cececen2)c2c¢(C) [mH] c3cccccec23) cecl

S4.10.3 Seeds

CCC(0) (ccycsc(C)ci=cceac(=cc=c3cc(oy)c(c) (o)c(opes)yceeci2c

CCS(=0) (=0)cloc(-c2cccs2)nci1S(=0) (=0)cicccccl

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)COCc2ccccc2)CC(0)CC10

CCCCS (=0) (=0)NCCccee(c)cicee2ce (=cec=c3cc(n)cec(n)cs)ceec1c

cc(C)ccN)C(=0)NC(Cc(C)C)C(=0)NCICCOCC(D)C(D)COCCC(C(=0)0)NC(=0)C(CC(C)CINC(=0)C(CC(C)CINC(=0)C(C)(
C)NC1=0

Cclccc2c(C(NCc3ccc(C(F) (F)F)ce3)c3cccecc3Cl)c(C) [nH]c2cl

CCC(CC) (clecce(OCc(D)C(C) (C)C)c(C)cl)clcec(0C(CO)C(D0)CO)c(C)cl

CC(C)CS(=0) (=0)cloc(-c2cccs2)nc1S(=0) (=0)clccc(F)ccl

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2cccc)cc(o)c(oceco)cio

C=C1CCC(0)CC1=CC=C1CCCC2(C)Cc1cccac(cyceec(e)c

COcilccc(C(Nc2cecc(C(F) (F)F)cc2)c2c(C) [mH]c3cccccec23)cecl

C=C1C(0)CC(=CC=C2CCCC3(C)Cc(cceccc(e) (Cynycee3)ccio

C=C1C(=CC=C2CCCC3(C)C(C(C)CCC(F) (F)C(D) (CC)CC)=CCC23)CC(0)CCIC(F)F

C=C1C(=CC=C2CCCC3(C)C2Ccc3c(C)cacc(=c)c(c)(cycycec(oyccio

Cclcecc(NC(c2ccecc2Cl) c2¢(C) [mH] c3ceccce23) ccl

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)Cc2ccce)cc(o)c(ec)cio

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CC#CC(D)CC23CCACC(CC(C4)C2)C3)CC10

Ccc(0)cecee(e)cicee2c (=cec=c3cc(oyc(eyc(oycayceeec1ic

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)Cc20C(=0)C(=C)Cc2cc)cc(n)c(ocececo)cio

CCC(CC) (clcece(0CC(0)C0)c(C)ecl)clececc(0CC(D)C(C)(C)C)c(Clcl

Cci1[nH] c2ccccc2c1C(Necicececenl) clcecc(C(C)C)ccl

CCC (D) (cc)csc(C)c1=cceac(=Ccc=Cc3cc(0)c(=ccoyc(n)c3ycecciac

C=C1C(=CC=C2CCCC3(C)C2Cccc3c(cyc(cecycec(e) (cyoycec(oyccio

CCn1c(C(=0)NC(CO)CCO)cccl1C(CC) (CC)clcec(0CC(0)C(C) (CICIc(Clcl

CCC(CC) (cilccc(0CC(D)C(C) (C)C)c(C)cl)clcecc(C(=0)NCCCOIn1C

CCC(CC) (clccc(0CC(D)C(C) (C)C)c(C)cl)clcec(DC(CCO)CCO)c(C)cl

C=C1C(0)CC(=CC=C2CCCC3(C)cacce3c(cyc(ceycecoyccio

Ncinc2ccc(S(=0) (=0)N3CCCCC3) cc2s1

C=C1C(=CC=C2CCCC3(C)Cc2ccc3c(c)ccacc(C) (0)c(=0b)N2Cc2cceccc2)cc(o)cec1o

C=C1C(=CC=C2CCCC3(C)C2CCC3Cc(C)cccc(C) (C)nycc(o)ca=ccoci2
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SMILES Structure

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C(CC)CCC(C)(C)0)CC(0)CC1O

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC20C(=0)C(=C)C2CCC)CC(0)CC10

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(CC)CCCO)CCIO

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(CCCC)CCCO)CC1O

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C)0)CC10
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C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(CCO)CCCC)CC10

CCCCS(=0)(=0)NCCCCC(C)C1CCC2C(=CC=C3CC(0)CC(0)C3)CCCC21C

]

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C)(C)0)CC10

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CC)CC(0)C(=CCCO)C10

C=C1C(0)CC(=CC=C2CCCC3C2CCC3C(C)CCCC(C)(C)0)CC10
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C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)CCCC(C)(C)0)CC(0)CC10

HC

C=C1C(0)CC(=CC=C2CCCC3(C)C(CCCCC(C)(C)0)CCC23)CC10

C=C1C(0)CC(=CC=C2CCCC3(C)C2CCC3C(C)C(CC)CCO)CC10

C=C1C(=CC=C2CCCC3(C)C2CCC3C(C)C(C)CCC(C)(C)0)CC(0)CC10

HO

CC(0)CCCC(C)C1CCC2C(=CC=C3CC(0)C(C)C(0)C3)CCCC21C
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C=C1C(0)CC(=CC=CCC(C)CC(C)CCCC(C)(C)0)CC1O

CCC(CC)(clece(OCC(0)CO)c(C)el)elecec(OCC(0)C(C)(C)C)e(C)el

L

CCC(CC)(clecec(OCC(0)C(C)(C)C)e(C)el)elece(OC(CO)CCO)e(C)el

2y

CCC(CC)(clece(OCC(0)C(C)(C)C)e(C)el)eleee(C(=0)NC(C)CO)nlC

CCC(CC)(clece(OCC(0)C(C)(C)C)e(C)el)elece(C(=0)NCCCO)n1C
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COclcee(NC(c2cecec2Cl)c2¢(C)[nH]c3cccce23)cc10C

Ccl[nH]c2cccec2c1C(Neleee(Cl)ecl)eleceeelCl

Ccl[nH]c2cccec2¢1C(Neleceeel)cleeceelCl

Ccleee(NC(c2cceec2Cl)c2e(C)[nH]e3cecee23)celC

Ccl[nH]c2cccec2¢1C(Neleee(Cl)eel)eleencel
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COclcee(NC(c2cecec2Cl)c2¢(C)[nH]c3ccecc23)ecl

N=clscc(-c2cecec2)n1 CC(=0)N1CCN(c2ccece2) CC1

Table S10: A list of all recreated VDR ligands
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