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Regression results:

Table S1: Regression results of our Dataset, employing DRFP, RDkitFP, RxnFP as featurisation methods.

Featurisation

Stratification

Model learning | test | . . .
epoch . iterations RMSE | MAE | Correlation

type method p rate Size type

Random DRFP 0.2 10 mechanism | 24.06 | 18.66 0.45

Forest

Random | Hoco 0.2 10 Substrate | 5416 | 1586 0.46

Forest class

Random | poco 0.2 10 Coupling | »6 o | 9032 0.3

Forest partner class

Sitnitony DRFP 0.2 10 No 2428 | 18.74 0.4

Forest stratification

Random | ooy iiep 0.2 10 mechanism | 24.73 | 19.26 0.42

Forest

Random | ppyiiep 0.2 10 Substrate | oz 79 | 1987 0.38

Forest class

Random | ooy iiep 0.2 10 Coupling | o6 5, | 2012 0.31

Forest partner class

Random | ooy cien 0.2 10 No 2454 | 186 0.39

Forest stratification

Random RxnFP 0.2 10 mechanism 26.08 | 21.26 0.36

Forest

Randomys S o nFp 0.2 10 Substrate | o5 76 | 5343 0.29

Forest class

Random RXNFP 0.2 10 Coupling | o755 | 5515 0.25

Forest partner class

Randomys S o nFp 0.2 10 No 26.99 | 21.38 0.26

Forest stratification

Random

Forest DRFP 0.2 10 mechanism 25.03 | 19.46 0.39

HPT

Random Substrate

Forest DRFP 0.2 10 2487 | 19.22 0.39
class

HPT

Random Couplin

Forest DRFP 0.2 10 PING 1 5476 | 19.14 0.4
partner class

HPT

Random No

Forest DRFP 0.2 10 NO 25.25 | 19.52 0.37
stratification

HPT

Random

Forest RDkitFP 0.2 10 mechanism 25.13 | 19.74 0.38

HPT

Random Substrate

Forest RDKitFP 0.2 10 2472 | 19.19 0.39
class

HPT

Random Counlin

Forest RDKitFP 0.2 10 PING | 5458 | 19.25 0.41

HPT partner class




Random

Forest | RDKitFP 0.2 10 No 2544 | 19.75 0.36
stratification

HPT

Random

Forest RxnFP 0.2 10 mechanism 2757 | 2254 0.26

HPT

Random Substrate

Forest RXNFP 0.2 10 26.96 | 21.88 0.28
class

HPT

Random Couplin

Forest RXNFP 0.2 10 piing 272 | 22.09 0.28
partner class

HPT

Random No

Forest RxnFP 0.2 10 e . 28 22.65 0.23
stratification

HPT

Nural .

DRFP 800 | 0.0001 | 0.2 10 mechanism | 28.8 | 24.22 0.19

Network

Nural DRFP 800 | 0.0001 | 0.2 10 mechanism | 27.81 | 23.01 0.24

Network

Nural DRFP 1000 | 0.0001 | 0.2 10 Substrate | 5945 | 358 0.2

Network class

Nural DRFP 1000 | 0.0001 | 0.2 10 Substrate | o7 47 | 5939 0.26

Network class

Nural DRFP 800 | 0.0001 | 0.2 10 Coupling | »g 67 | 2405 0.2

Network partner class

Nural DRFP 800 | 0.0001 | 0.2 10 Coupling | o759 | 2071 0.26

Network partner class

Nural DRFP 1000 | 0.0001 | 0.2 10 No 28.78 | 24.09 0.19

Network stratification

Nural DRFP 1000 | 0.0001 | 0.2 10 No 28.01 | 23.09 0.23

Network stratification

Nural RDKitFP 800 | 0.0001 | 0.2 10 mechanism | 29.56 | 24.82 0.15

Network

Nural RDKitFP 800 | 0.0001 | 0.2 10 mechanism | 29.76 | 24.85 0.13

Network

Nural RDKitFP | 1000 | 0.0001 | 0.2 10 Substrate | 5915 | 943 0.16

Network class

Nural RDKitFP 1000 | 0.0001 | 0.2 10 Substrate | 59 1o | 2439 0.14

Network class

Nural RDKitFP 800 | 0.0001 | 0.2 10 Coupling | 5875 | 2403 0.2

Network partner class

Nural RDKitFP 800 | 0.0001 | 0.2 10 Coupling | 5896 | 2407 0.18

Network partner class

Nural RDKitFP 1000 | 0.0001 | 0.2 10 No 295 | 24.78 0.15

Network stratification

Nural RDKitFP 1000 | 0.0001 | 0.2 10 No 2066 | 24.77 0.14

Network stratification

Nural RXNFP 800 | 0.0001 | 0.2 10 mechanism | 31.28 | 27.21 0.04

Network

Nral RXNFP 800 | 0.0001 | 0.2 10 mechanism | 30.77 | 26.71 0.07

Network

Nural RXNFP 1000 | 0.0001 | 0.2 10 Substrate | 4; )4 | 2689 0.04

Network class




Nural

Substrate

RXNFP 1000 | 0.0001 | 0.2 10 305 | 26.31 0.08

Network class

Nural RXNFP 800 | 0.0001 | 0.2 10 Coupling | 4) 35 | 974 0.04

Network partner class

Nural RXNFP 800 | 0.0001 | 0.2 10 Coupling | 5497 | 2699 0.07

Network partner class

Nural RXNFP 1000 | 0.0001 | 0.2 10 No 31.28 | 27.07 0.04

Network stratification

Nural RXNFP 1000 | 0.0001 | 0.2 10 No 30.81 | 26,54 0.07

Network stratification

Random | Hoco 0.2 5 mechanism | 24.13 | 18.79 0.45

Forest

Random DRFP 0.2 5 Substrate | 5,4 | 1g0g 0.46

Forest class

Random | Hoco 0.2 5 Coupling | o6 45 | 20.20 0.31

Forest partner class

Random DRFP 0.2 5 No 2437 | 18.86 0.4

Forest stratification

Random | oy cien 0.2 5 mechanism | 24.64 | 19.05 0.43

Forest

Random | ooy iiep 0.2 5 Substrate | ¢ o5 | 1962 0.39

Forest class

Random | ooy cien 0.2 5 Coupling | »e 37 | 2029 031

Forest partner class

Random | ooy iiep 0.2 5 No | o161 | 1879 0.39

Forest stratification

Ranaom RXNFP 0.2 5 mechanism | 26.4 | 2151 0.34

Forest

Random | o rp 0.2 5 Substrate | o791 | 5342 0.28

Forest class

Ranaom RXNFP 0.2 5 Coupling | o795 | 2036 0.23

Forest partner class

Random | o rp 0.2 5 No 2716 | 21.52 0.25

Forest stratification

Random

Forest DRFP 0.2 5 mechanism 25.25 | 19.83 0.37

HPT

Random

Forest DRFP 0.2 5 Substrate | 549, | 1881 0.43
class

HPT

Random .

Forest DRFP 0.2 5 acrfn‘g;'(':rl‘gss 2513 | 1956 0.4

HPT P

Random No

Forest DRFP 0.2 5 g 2569 | 19.69 0.35
stratification

HPT

Random

Forest RDkitFP 0.2 5 mechanism 2484 | 19.51 0.39

HPT

Random Substrate

Forest RDKitFP 0.2 5 . 2455 | 19.13 0.41

HPT




Random

Forest RDKitFP 0.2 Coupling | 5/ 59 | 1926 0.43
partner class

HPT

Random No

Forest RDKitFP 0.2 g 2547 | 19.67 0.36
stratification

HPT

Random

Forest RxnFP 0.2 mechanism 27.36 | 22.41 0.26

HPT

Random Substrate

Forest RXNFP 0.2 i 27.28 | 22.35 0.27

HPT

Random Couplin

Forest RXNFP 0.2 artneﬁclgss 2735 | 22 0.29

HPT P

Random No

Forest RxnFP 0.2 e L. 27.82 | 22.37 0.24
stratification

HPT

Nural .

DRFP 800 | 0.0001 | 0.2 mechanism | 283 | 23.84 0.21

Network

Nural .

Network DRFP 800 0.0001 0.2 mechanism 27.64 22.92 0.25

Nural DRFP 1000 | 0.0001 | 0.2 Substrate | oq 45 | 2385 0.21

Network class

Nural DRFP 1000 | 0.0001 | 0.2 Substrate | o797 | 997 0.28

Network class

Nural DRFP 800 | 0.0001 | 0.2 Coupling | o5, | 239 0.23

Network partner class

Nural DRFP 800 | 0.0001 | 0.2 Coupling | o755 | 2279 0.28

Network partner class

Nural DRFP 1000 | 0.0001 | 0.2 No 20.06 | 24.16 0.17

Network stratification

Nural No

Nirmuel DRFP 1000 | 0.0001 | 0.2 suatifioation | 2846 | 233 0.2

Nural RDKitFP 800 | 0.0001 | 0.2 mechanism | 29.36 | 24.68 0.15

Network

Nural RDKitFP 800 | 0.0001 | 0.2 mechanism | 29.81 | 24.89 0.12

Network

Nural RDKitFP | 1000 | 0.0001 | 0.2 Substrate | 5908 | 2441 0.17

Network class

Nural RDKitFP 1000 | 0.0001 | 0.2 Substrate | ,q 51 | 5462 0.15

Network class

Nural RDKitFP 800 | 0.0001 | 0.2 Coupling 286 | 23.89 0.22

Network partner class

Nural RDKitFP 800 | 0.0001 | 0.2 Coupling | »g54 | 2405 0.21

Network partner class

Nural RDKitFP 1000 | 0.0001 | 0.2 No 2991 | 25.06 0.12

Network stratification

Nural RDKitFP 1000 | 0.0001 | 0.2 No 30.01 | 25.12 0.12

Network stratification

Nural RXNFP 800 | 0.0001 | 0.2 mechanism | 31.13 | 27.15 0.05

Network

Nural RXNFP 800 | 0.0001 | 0.2 mechanism | 30.68 | 26.72 0.07

Network




Nural

Substrate

RXNFP 1000 | 0.0001 | 0.2 5 312 | 27 0.05

Network class

Nural RXNFP 1000 | 0.0001 | 0.2 5 Substrate | 55 44 | 2618 0.09

Network class

Nural RXNFP 800 | 0.0001 | 0.2 5 Coupling 31.6 | 27.61 0.05

Network partner class

Nural RXNFP 800 | 0.0001 | 0.2 5 Coupling | ) 19 | 2712 0.08

Network partner class

Nural RXNFP 1000 | 0.0001 | 0.2 5 No 31.18 | 27.03 0.04

Network stratification

el RXNFP 1000 | 0.0001 | 0.2 5 No 30.78 | 2652 0.07

Network stratification

Random DRFP 0.3 10 mechanism | 25.01 | 19.01 0.38

Forest

Random | Hoco 03| 10 Substrate | o) &7 | 1894 0.41

Forest class

Random DRFP 0.3 10 Coupling | o691 | 2057 0.35

Forest partner class

ieteley DRFP 0.3 10 No 2453 | 19.05 0.4

Forest stratification

Random | ooy iiep 0.3 10 mechanism | 2553 | 19.62 0.35

Forest

Random | ooy cien 0.3 10 Substrate | oz 5, | 1937 0.38

Forest class

Random | ooy iiep 0.3 10 Coupling | »¢ 45 | 2051 0.33

Forest partner class

Random | opycien 0.3 10 No 2515 | 19.47 0.37

Forest stratification

Random RxnFP 0.3 10 mechanism 275 22.45 0.25

Forest

Randomys S o nFp 0.3 10 Substrate | oq91 | 343 0.24

Forest class

Random RXNFP 0.3 10 Coupling | o7 76 | 2579 0.26

Forest partner class

Random RXNFP 0.3 10 No 26.97 | 21.67 0.28

Forest stratification

Random

Forest DRFP 0.3 10 mechanism 2559 | 19.96 0.36

HPT

Random Substrate

Forest DRFP 0.3 10 2533 | 1957 0.37
class

HPT

Random Couplin

Forest DRFP 03 10 PING 1 5509 | 1958 0.38
partner class

HPT

Random No

Forest DRFP 03 10 NO 2522 | 19.63 0.37
stratification

HPT

Random

Forest RDkitFP 0.3 10 mechanism 25.65 | 20.19 0.36

HPT

Random Substrate

Forest RDKitFP 0.3 10 s 2502 | 19.56 0.39

HPT




Random

Forest RDKitFP 03 10 Coupling | o547 | 1968 0.38
partner class

HPT

Random No

Forest RDKitFP 0.3 10 g 2532 | 19.85 0.37
stratification

HPT

Random

Forest RxnFP 0.3 10 mechanism 28.21 | 23.13 0.22

HPT

Random Substrate

Forest RXNFP 0.3 10 27.26 | 22.28 0.27
class

HPT

Random Couplin

Forest RXNFP 03 10 PINg 1 5755 | 2253 0.26
partner class

HPT

Random No

Forest RxnFP 0.3 10 e L. 27.75 | 22.48 0.24
stratification

HPT

Nural .

DRFP 800 | 0.0001 | 0.3 10 mechanism | 28.86 | 24.31 0.19

Network

Nural DRFP 800 | 0.0001 | 0.3 10 mechanism | 28.18 | 23.47 0.22

Network

Nural DRFP 1000 | 0.0001 | 0.3 10 Substrate | oq 4 | 5381 0.21

Network class

Nural DRFP 1000 | 0.0001 | 0.3 10 Substrate | o7 56 | 9967 0.26

Network class

Nural DRFP 800 | 0.0001 | 03| 10 Coupling | 5549 | 2338 0.21

Network partner class

Nural DRFP 800 | 0.0001 | 0.3 10 Coupling | o771 | 2083 0.25

Network partner class

Nural DRFP 1000 | 0.0001 | 0.3 10 No 289 | 2417 0.18

Network stratification

Nural DRFP 1000 | 0.0001 | 0.3 10 No 28.03 | 23.08 0.23

Network stratification

Nural RDKitFP 800 | 0.0001 | 0.3 10 mechanism | 295 | 24.77 0.15

Network

Nural RDKitFP 800 | 0.0001 | 0.3 10 mechanism | 29.75 | 24.87 0.13

Network

Nural RDKitFP | 1000 | 0.0001 | 0.3 10 Substrate | 5959 | 2443 0.16

Network class

Nural RDKitFP 1000 | 0.0001 | 0.3 10 Substrate | 59 56 | 5458 0.15

Network class

Nural RDKitFP 800 | 0.0001 | 0.3 10 Coupling | »g4g | 2417 0.18

Network partner class

Nural RDKitFP 800 | 0.0001 | 0.3 10 Coupling 201 | 2425 0.17

Network partner class

Nural RDKitFP | 1000 | 0.0001 | 03 | 10 No | 5942 | 2458 0.15

Network stratification

Nural RDKitFP 1000 | 0.0001 | 0.3 10 No 2958 | 2459 0.14

Network stratification

Nural RXNFP 800 | 0.0001 | 0.3 10 mechanism | 31.48 | 27.34 0.03

Network

Nural RXNFP 800 | 0.0001 | 0.3 10 mechanism | 31.09 | 26.96 0.05

Network




Nural

Substrate

RXNFP 1000 | 0.0001 | 0.3 10 3142 | 272 0.03

Network class

Nural RXNFP 1000 | 00001 | 03| 10 Substrate | 55 05 | 964 0.08

Network class

Nural RXNFP 800 | 0.0001 | 0.3 10 Coupling | 5, 5, | 2728 0.04

Network partner class

Nural RXNFP 800 | 0.0001 | 03| 10 Coupling | 55 g7 | 2677 0.07

Network partner class

Nural RXNFP 1000 | 0.0001 | 0.3 10 No 3138 | 27.14 0.03

Network stratification

el RXNFP 1000 | 0.0001 | 0.3 10 No 30.88 | 2655 0.06

Network stratification

Random DRFP 0.3 5 mechanism | 25.08 | 19.04 0.38

Forest

Random | Hoco 0.3 5 Substrate | 5,2 | 1593 0.41

Forest class

Random | poco 0.3 5 Coupling | 615 | 9051 0.35

Forest partner class

ieteley DRFP 03 5 No 2438 | 19.01 0.41

Forest stratification

Random | ooy iiep 0.3 5 mechanism | 25.85 | 20.01 0.34

Forest

Random | ooy cien 0.3 5 Substrate | oz 59 | 1933 0.38

Forest class

Random | ooy iiep 0.3 5 Coupling | ¢ /9 | 2054 0.33

Forest partner class

Random | opycien 0.3 5 No 2522 | 19.68 0.37

Forest stratification

Random RxnFP 0.3 5 mechanism 27.24 | 22.43 0.27

Forest

Randomys S o nFp 0.3 5 Substrate | o599 | 935 0.24

Forest class

Random RXNFP 0.3 5 Coupling | o725 | 257 0.26

Forest partner class

Random RXNFP 03 5 No 2737 | 2212 0.26

Forest stratification

Random

Forest DRFP 0.3 5 mechanism 25.75 | 20.13 0.34

HPT

Random Substrate

Forest DRFP 0.3 5 2457 | 19.11 0.41
class

HPT

Random Counlin

Forest DRFP 0.3 5 PING 1} 5573 | 20.12 0.36
partner class

HPT

Random No

Forest DRFP 0.3 5 N0 2517 | 19.61 0.38
stratification

HPT

Random

Forest RDkitFP 0.3 5 mechanism 2557 | 20.01 0.35

HPT

Random Substrate

Forest RDKitFP 0.3 5 i 2464 | 19.27 0.41

HPT




Random

Forest RDKitFP 03 Coupling | o557 | 1983 0.39
partner class

HPT

Random No

Forest RDKitFP 0.3 WO~ 2539 | 19.76 0.36
stratification

HPT

Random

Forest RxnFP 0.3 mechanism 28.07 | 22.92 0.22

HPT

Random Substrate

Forest RXNFP 0.3 27.24 | 22.37 0.28
class

HPT

Random Couplin

Forest RXNFP 03 PING 1 5774 | 2266 0.26
partner class

HPT

Random No

Forest RxnFP 0.3 e L. 27.85 | 22.58 0.24
stratification

HPT

Nural .

DRFP 800 | 0.0001 | 0.3 mechanism | 28.63 | 24.13 0.19

Network

Nural .

Network DRFP 800 0.0001 | 0.3 mechanism 28.11 | 23.37 0.22

Nural DRFP 1000 | 00001 | 0.3 Substrate | oq 59 | 5419 0.2

Network class

Nural DRFP 1000 | 0.0001 | 0.3 Substrate | o7 55 | 9945 0.27

Network class

Nural DRFP 800 | 00001 | 0.3 Coupling | o576 | 2422 0.2

Network partner class

Nural DRFP 800 | 0.0001 | 0.3 Coupling | o757 | 53 0.25

Network partner class

Nural DRFP 1000 | 0.0001 | 0.3 No 20.18 | 24.43 0.16

Network stratification

Nural DRFP 1000 | 0.0001 | 0.3 No 28.14 | 23.01 0.22

Network stratification

Nural RDKitFP 800 | 0.0001 | 0.3 mechanism | 29.29 | 2459 0.15

Network

Nural RDKitFP 800 | 0.0001 | 0.3 mechanism | 2943 | 24.62 0.14

Network

Nural RDKitFP | 1000 | 0.0001 | 0.3 Substrate | o905 | 943 0.18

Network class

Nural RDKitFP 1000 | 0.0001 | 0.3 Substrate | 59 47 | 2457 0.15

Network class

Nural RDKitFP | 800 | 0.0001 | 0.3 Coupling | 95 | 243 0.19

Network partner class

Nural RDKitFP 800 | 0.0001 | 0.3 Coupling | 5941 | 242 0.19

Network partner class

Nural RDKitFP | 1000 | 0.0001 | 0.3 No | 5988 | 24.94 0.12

Network stratification

Nural RDKitFP 1000 | 0.0001 | 0.3 No 3021 | 25.11 0.1

Network stratification

Nural RXNFP 800 | 0.0001 | 0.3 mechanism | 31.23 | 27.12 0.03

Network

Nural RXNFP 800 | 0.0001 | 0.3 mechanism | 30.75 | 26.65 0.06

Network




Nural

Substrate

RxnFP 1000 0.0001 | 0.3 5 31.04 | 26.84 0.06
Network class
—— RxnFP | 1000 | 0.0001 | 0.3 5 Substrate | 4067 | 2643 | 0.08
Network class
Nural RXNFP 800 | 0.0001 | 0.3 5 Coupling | 4) 59 | 5734 0.04
Network partner class
— RXNEP 800 | 0.0001 | 0.3 5 Coupling | 411/ | 2604 | 007
Network partner class
N RXNnFP 1000 | 0.0001 | 0.3 5 Mo 31.25 | 27.06 0.04
Network stratification
Mgl RXnFP 1000 | 0.0001 | 0.3 5 Mo 3094 | 26.73 0.06
Network stratification
Here epoch, learning rate are different parameters of Neural Network, R? is the coefficient of Correlation, RMSE (Root
Mean Square Error), MAE (mean absolute error).
Table S2: Regression results of our dataset employing DFT as a featurization method.
featurisation . e L
MOEE, epoch BRI test iterations SHEleE e RMSE | MAE | Correlation
type e rate size type
SR DFT 0.2 10 mechanism | 24.07 | 18.66 0.45
Forest
el DFT 0.2 10 Substrate | 515 | 2011 0.37
Forest class
ST DFT 0.2 10 Coupling | 7 05 | 5069 0.24
Forest partner class
Random DET 0.2 10 Not 2354 | 1855 0.44
Forest stratification
Random
Forest DFT 0.2 10 mechanism 2472 | 19.27 0.4
HPT
Random Substrate
Forest DFT 0.2 10 24.61 19.09 0.4
class
HPT
Random Couplin
Forest DFT 0.2 10 PING | 5484 | 19.26 0.4
partner class
HPT
Random No
Forest DFT 0.2 10 e . 24.92 19.24 0.39
stratification
HPT
Nural .
DFT 800 0.0001 | 0.2 10 mechanism 30.93 | 26.46 0.06
Network
Nural DFT 800 | 0.0001 | 0.2 10 mechanism | 30.6 | 26.01 0.08
Network
Ml DFT 1000 | 00001 | 02 | 10 Substrate | 53 | 5575 0.09
Network class
Nural DFT 1000 | 0.0001 | 0.2 10 Substrate | 45 )3 | 55 43 0.1
Network class
Ml DFT 800 | 00001 |02 | 10 Coupling | 4,43 | 65 0.06
Network partner class
AL DFT 800 | 0.0001 | 0.2 10 Coupling | 5, 51 | 2544 0.05
Network partner class

10




Nural

No

DFT 1000 | 0.0001 | 0.2 10 N 31.39 | 2638 0.03
Network stratification
Nural DFT 1000 | 0.0001 | 0.2 10 No 31.16 | 26.12 0.05
Network stratification
Random DFT 0.2 5 mechanism | 24.05 | 18.81 0.45
Forest
Random DFT 0.2 5 Substrate | 15 | 5012 0.37
Forest class
Random DFT 0.2 5 Coupling | 57505 | 5971 0.25
Forest partner class
Sietatory DET 0.2 5 No 23.66 | 18.55 0.43
Forest stratification
Random
Forest DFT 0.2 5 mechanism 2488 | 19.43 0.39
HPT
Random
Forest DFT 0.2 5 S“Cblztsr:te 2448 | 19.08 0.41
HPT
Random Couplin
Forest DFT 0.2 5 arme";dgss 25.25 | 19.52 0.4
HPT P
Random No
Forest DFT 0.2 5 Wo 2458 | 18.98 0.41

stratification

HPT
Nural .

DFT 800 | 0.0001 | 0.2 5 mechanism | 30.6 | 26.09 0.08
Network
el DFT 800 | 0.0001 | 0.2 5 mechanism | 30.47 | 25.96 0.09
Network
Nural DFT 1000 | 0.0001 | 0.2 5 Substrate | 45 69 | 2611 0.08
Network class
el DFT 1000 | 0.0001 | 0.2 5 Substrate | 4419 | 2563 0.11
Network class
Nural DFT 800 | 0.0001 | 0.2 5 Coupling | 49 46 | 2674 0.06
Network partner class
Nural DFT 800 | 0.0001 | 0.2 5 Coupling 1 5597 | 2617 0.09
Network partner class
Nural No
Network DFT 1000 | 0.0001 | 0.2 5 satifiontion | 3185 | 2687 0
irat DFT 1000 | 0.0001 | 0.2 5 No 31.33 | 26.46 0.04
Network stratification
Random DFT 0.3 10 mechanism | 24.33 | 18.59 0.41
Forest
Ranaom DFT 0.3 10 Substrate | oz 4, | 1931 0.38
Forest class
Random DFT 0.3 10 Coupling | 5016 | 2123 0.24
Forest partner class
Ranaom DET 03 10 No 23.69 | 1854 0.44
Forest stratification
Random
Forest DFT 0.3 10 mechanism 25.32 19.93 0.37
HPT
Random Substrate
Forest DFT 03 10 2525 | 19.78 0.38
HPT class

11




Random

Forest DFT 03 10 Coupling | 5555 | 19,99 0.36
partner class

HPT

Random No

Forest DFT 03 10 o 2516 | 19.56 0.38
stratification

HPT

Nural .

DFT 800 | 0.0001 | 0.3 10 mechanism | 31.09 | 26.49 0.05

Network

Nural )

Network DFT 800 0.0001 | 0.3 10 mechanism 30.97 26.39 0.06

Nural DFET 1000 | 0.0001 | 0.3 10 Substrate | 44 5 | og 0.08

Network class

Nural Substrate

Nl DFT 1000 | 0.0001 | 0.3 10 s 3041 | 2576 01

Nural DFT 800 | 0.0001 | 03 10 Coupling 1 51 1, | 26.42 0.05

Network partner class

el DFT 800 | 00001 | 03| 10 Coupling 1 5, 15 | 2632 0.05

Network partner class

Nural No

Network DFT 1000 | 0.0001 | 0.3 10 suratification | 3137 | 2638 0.03

el DFT 1000 | 0.0001 | 0.3 10 No 31 | 2598 0.05

Network stratification

Random .

Forest DFT 0.3 5 mechanism 23.99 18.48 0.43

Random DET 0.3 5 Substrate | 5z 4, | 1935 0.38

Forest class

Random DFT 0.3 5 Coupling | 9595 | 219 0.24

Forest partner class

Random DET 03 5 No 2399 | 18.64 0.43

Forest stratification

Random

Forest DFT 0.3 5 mechanism 25.25 19.7 0.37

HPT

Random Substrate

Forest DFT 03 5 g 24.75 | 19.47 0.4

HPT

Random Couplin

Forest DFT 03 5 PING ' 5602 | 20231 0.35
partner class

HPT

Random No

Forest DFT 0.3 5 e 24.63 19.13 0.4
stratification

HPT

Nural .

DFT 800 0.0001 | 0.3 5 mechanism 31.36 26.78 0.03

Network

Nural DFT 800 | 0.0001 | 0.3 5 mechanism | 30.81 | 26.27 0.06

Network

Nural DFT 1000 | 0.0001 | 0.3 5 Substrate | 445, | 2597 0.08

Network class

Nural DET 1000 | 0.0001 | 0.3 5 Substrate | 5545 | 2556 0.1

Network class

Nural DFT 800 | 0.0001 | 0.3 5 Coupling | 4,9 | 264 0.07

Network partner class

Nural DFT 800 | 0.0001 | 0.3 5 Coupling | 3115 | 2631 0.07

Network partner class

12




e DFT 1000 | 0.0001 | 0.3 5 No 3143 | 2654 0.03
Network stratification
—— DFT 1000 | 0.0001 | 0.3 5 No 1 3947 | 2651 0.02
Network stratification
Table S3: Higher correlation results of all subsets made by considering the count of each element.
Dataset model featurisation t?St iterations Stratification RMSE | MAE | Correlation
type size type
Dataset Random . No
Subset count 1 forest RDkitFP ez = stratification sonn | Lo b
Dataset Random No
Subset count 2 forest DiRiE= 0.2 10 stratification 21.89 | 23.00 0.31
Dataset Random No
Subset count 3 forest DiFT e = stratification Aol | AU Lt
Dataset Random No
Subset count 5 forest DT 02 10 stratification 25| 20y 02
Dataset Random No
Subset count 7 forest LiFT 0.2 40 stratification 20 2L oLl
Classification results:
Below, you will find the classification results for these specific subsets, along with their respective
accuracy and precession values:
Table S4: Classification results of our dataset employing DRFP, RDKitFP, and RXNFP as featurization
methods.
Model Featurisation Test Stratification
Iterations Accuracy | Precession
type method size type
KNN classification DRFP 0.2 10 mechanism 0.45 0.43
KNN classification DRFP 0.2 10 Substrate class 0.45 0.49
KNN classification DRFP 0.2 10 CO“p'LTgsgart”er 0.49 0.47
KNN classification DRFP 0.2 10 No stratification 0.39 0.34
KNN classification RDKkitFP 0.2 10 mechanism 0.4 0.39
KNN classification RDkitFP 0.2 10 Substrate class 0.43 0.45
KNN classification RDKitFP 0.2 10 C°”p'::r|'ags§a””er 0.44 0.41
KNN classification RDKkitFP 0.2 10 No stratification 0.46 0.43
KNN classification RxnFP 0.2 10 mechanism 0.42 0.39
KNN classification RxnFP 0.2 10 Substrate class 0.38 0.43
KNN classification RXNFP 0.2 10 CO”p'(':'I‘gsgart”er 0.39 0.38
KNN classification RxnFP 0.2 10 No stratification 0.38 0.37
e cﬁlsosrlcatlon DRFP 0.2 10 mechanism 0.48 0.46
NN Cﬁspsf'ca“on DRFP 0.2 10 Substrate class |  0.45 0.46
KNN classification DREP 0.2 10 Coupling partner 05 0.47
HPT class
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KNN classification

HPT DRFP 0.2 10 No stratification 0.47 0.43
e cﬁls:s_:_flcatlon RDkitFP 0.2 10 mechanism 0.41 0.39
SN Cﬁsps+f'cat'°” RDKitFP 0.2 10 Substrate class 0.46 0.49
KNN classification RDKitEP 0.2 10 Coupling partner 0.43 0.4
HPT class
~OUN C'Haspsf'ca“on RDKitFP 0.2 10 | Nostratification | 0.41 0.35
N cﬁlsasrlcatlon RxnFP 0.2 10 mechanism 0.36 0.35
NN CE;S_:_ﬂcatlon RxnFP 0.2 10 Substrate class 0.39 0.42
KNN classification RXNEP 0.2 10 Coupling partner 038 034
HPT class
NN °:j‘§5+f'cat'°” RXNFP 0.2 10 | Nostratification | 0.41 0.39
KNN classification DRFP 0.2 5 mechanism 0.48 0.5
KNN classification DRFP 0.2 5 Substrate class 0.41 0.41
KNN classification DRFP 0.2 5 CO“p'LTSSEa””er 0.47 0.45
KNN classification DRFP 0.2 5 No stratification 0.51 0.5
KNN classification RDkitFP 0.2 5 mechanism 0.43 0.41
KNN classification RDkitFP 0.2 5 Substrate class 0.4 0.43
KNN classification RDKitFP 0.2 5 CO”p'LTagsga””er 0.36 0.38
KNN classification RDKitFP 0.2 5 No stratification 0.44 0.43
KNN classification RxnFP 0.2 5 mechanism 0.37 0.35
KNN classification RxnFP 0.2 5 Substrate class 0.39 0.41
KNN classification RxnFP 0.2 5 Coupl::r;gsg)artner 0.34 0.34
KNN classification RxnFP 0.2 5 No stratification 0.4 0.38
N C'Haiff'ca“on DRFP 0.2 5 mechanism 0.49 05
KNN cI::lst_:_flcatlon DRFP 0.2 5 Substrate class 0.42 0.44
KNN classification DREP 0.2 5 Coupling partner 0.48 0.44
HPT class
AN C:j’l‘spsf'ca“on DRFP 0.2 5 No stratification | 0.54 0.53
A C'Haﬁf'cat'o” RDKitFP 0.2 5 mechanism 0.47 0.44
KNN CEISDS.:_ﬂcauon RDKkitFP 0.2 5 Substrate class 0.34 0.36
KNN classification RDKitEP 0.2 5 Coupling partner 0.42 038
HPT class
N C:j‘?f"’a“on RDKitFP 0.2 5 No stratification | 0.4 0.42
A Cﬁﬁf'ca“o” RXNEP 0.2 5 mechanism 0.42 0.42
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KNN classification

HPT RxnFP 0.2 5 Substrate class 0.44 0.44
KNN classification RXNEP 0.2 5 Coupling partner 0.4 0.37
HPT class
SN Cﬁsps+f'cat'°” RXNFP 0.2 5 No stratification | 0.41 0.39
KNN classification DRFP 0.3 10 mechanism 0.44 0.44
KNN classification DRFP 0.3 10 Substrate class 0.44 0.45
KNN classification DRFP 03 10 CO“p'LTagsgart”er 0.46 0.45
KNN classification DRFP 0.3 10 No stratification 0.43 0.4
KNN classification RDKkitFP 0.3 10 mechanism 0.42 0.41
KNN classification RDKitFP 0.3 10 Substrate class 0.4 0.4
KNN classification RDKitFP 0.3 10 CO“p'LTagSEa””er 0.41 0.4
KNN classification RDKkitFP 0.3 10 No stratification 0.43 0.41
KNN classification RxnFP 0.3 10 mechanism 0.39 0.39
KNN classification RxnFP 0.3 10 Substrate class 0.36 0.34
KNN classification RXNFP 0.3 10 CO”p'gl‘gsgart“er 0.38 0.37
KNN classification RxnFP 0.3 10 No stratification 0.39 0.35
SN Cﬁls:ff'cat'on DRFP 0.3 10 mechanism 0.47 0.47
N Ct’l‘;s+f'°at'°” DRFP 0.3 10 Substrate class 0.46 0.46
KNN classification DREP 0.3 10 Coupling partner 0.45 0.45
HPT class
NN Cﬁ?f"’“"’” DRFP 0.3 10 No stratification |  0.46 0.42
SN Cﬁspsf'cat'o” RDKitFP 0.3 10 mechanism 0.41 0.41
S C:j‘ff'cat'o” RDKitFP 0.3 10 Substrate class | 0.4 0.44
KNN classification RDKitEP 03 10 Coupling partner 0.43 041
HPT class
N C'Ijspsf'ca“on RDKitFP 0.3 10 | No stratification | 0.4 0.43
N C'Haiff'ca“on RXNEP 0.3 10 mechanism 0.4 0.39
KNN cII:llst_:_flcatlon RxnFP 0.3 10 Substrate class 0.4 0.38
KNN classification RxNEP 03 10 Coupling partner 038 038
HPT class
KNN CEISDS.:_ﬁcauon RxnFP 0.3 10 No stratification 0.36 0.36
KNN classification DRFP 0.3 5 mechanism 0.44 0.44
KNN classification DRFP 0.3 5 Substrate class 0.46 0.47
KNN classification DRFP 0.3 5 C°“p"cr|‘§s§art”er 0.48 0.44
KNN classification DRFP 0.3 5 No stratification 0.48 0.48
KNN classification RDkitFP 0.3 5 mechanism 0.43 0.41
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KNN classification RDkitFP 0.3 5 Substrate class 0.39 0.38
KNN classification RDKitFP 0.3 5 Co“p'(':rl‘agsg’a””er 0.4 0.38
KNN classification RDkitFP 0.3 5 No stratification 0.39 0.39
KNN classification RxnFP 0.3 5 mechanism 0.38 0.37
KNN classification RxnFP 0.3 5 Substrate class 0.38 0.36
KNN classification RXNFP 0.3 5 CO“p'LTgSEart”er 0.34 0.34
KNN classification RxnFP 0.3 5 No stratification 0.38 0.36
NN Ct’l‘spsf'ca“on DRFP 0.3 5 mechanism 0.48 0.51
AR cIHaslss+f|cat|on DRFP 0.3 5 Substrate class 0.47 0.48
KNN classification DREP 03 5 Coupling partner 05 0.49

HPT class
A Cﬁi,sf'cat"’” DRFP 03 5 No stratification |  0.47 0.48
~OUN CL""‘SPSE'C&“O” RDKitFP 0.3 5 mechanism 0.39 0.37
e CES};S.':'C&“O” RDkitFP 0.3 5 Substrate class 0.38 0.37
KNN classification . Coupling partner

HPT RDkitFP 0.3 5 class 0.49 0.46
NDE Cﬁi,sf'ca“on RDKitFP 03 5 No stratification | 0.39 0.38
I CEISDS.:.ﬂcauon RxnFP 0.3 5 mechanism 0.4 0.39
NNDE C'Haiff'cat'o” RXNFP 0.3 5 Substrate class |  0.41 0.4
KNN classification RYNEP 03 5 Coupling partner 0.41 038

HPT class
KN C'Haff}f'ca“on RXNFP 0.3 5 No stratification | 0.4 0.38

HPT stands for hyperparameters tuning using GridSearchCV.

Table S5: Classification results of our dataset employing DFT as a featurization method.

Model Featurisation Test Stratification

iterations Accuracy | Precession

type method size type
KNN classification DFT 0.2 10 mechanism 0.42 0.41
KNN classification DFT 0.2 10 Substrate class 0.36 0.36

. Coupling

KNN classification DFT 0.2 10 partner class 0.41 0.4
KNN classification DFT 0.2 10 No stratification 0.4 0.36
SN Cﬁﬂf'ca“o” DFT 0.2 10 mechanism 0.47 0.45
NN Cfl‘sps+f'cat'°” DFT 0.2 10 Substrate class |  0.39 0.4
KNN classification DET 0.2 10 Coupling 0.42 0.42

HPT partner class
AN C':";Sf'ca“on DFT 0.2 10 | No stratification |  0.43 0.39
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KNN classification DFT 0.2 5 mechanism 0.43 0.41
KNN classification DFT 0.2 5 Substrate class 0.37 0.4
e . Coupling
KNN classification DFT 0.2 5 0.44 0.45
partner class
KNN classification DFT 0.2 5 No stratification 0.43 0.43
AR CEISDS.:_ﬁcauon DFT 0.2 5 mechanism 0.43 0.41
NND Cﬁfjf'”“"” DFT 0.2 5 Substrate class 0.41 0.41
KNN classification Coupling
HPT DFT 0.2 5 partner class 0.48 0.43
NG Cﬁff}f'ca"on DFT 0.2 5 No stratification |  0.45 0.43
KNN classification DFT 0.3 10 mechanism 0.38 0.37
KNN classification DFT 0.3 10 Substrate class 0.41 0.41
KNN classification DFT 0.3 10 Clotjplilng 0.41 0.4
partner class
KNN classification DFT 0.3 10 No stratification 0.41 0.38
S Cﬁfff'ca"on DFT 0.3 10 mechanism 0.42 0.39
A CEISDS.:_“C&I“O” DFT 0.3 10 Substrate class 0.42 0.43
KNN classification DET 03 10 Coupling 0.44 0.42
HPT partner class
S cﬁlsas_:_flcatlon DFT 0.3 10 No stratification 0.39 0.38
KNN classification DFT 0.3 5 mechanism 0.4 0.4
KNN classification DFT 0.3 5 Substrate class 0.37 0.39
KNN classification DFT 03 5 Ll 0.46 0.44
partner class
KNN classification DFT 0.3 5 No stratification 0.38 0.38
KINN cIHalst_:_flcatlon DFT 0.3 5 mechanism 0.46 0.46
SN C'Haiff'ca“on DFT 0.3 5 Substrate class 0.44 0.43
KNN classification DET 03 5 Coupling 0.45 0.4
HPT partner class
SN CE?}“““” DFT 0.3 5 No stratification |  0.42 0.4
HPT stands for hyperparameters tuning using GridSearchCV.
Table S6: Higher classification results of all subsets made by considering count of each element
Dataset Aeels Featurisation T_est Iterations SR Accuracy | Precession
type size type
Dataset
subset count N RDKitFP 0.3 10 NGRS 0.43 0.42
1 classification stratification
KNN DRFP 0.3 10 No 0.44 0.45
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Classification

stratification

Dataset HPT
subset count KNN No
2 Classification DFT 0.3 5 stratification 0.44 0.43
HPT
Dataset
subset count e DRFP 0.2 10 [ 0.46 0.46
3 classification stratification
KNN No
Classification RDKkitFP 0.3 5 e 0.46 0.44
Dataset HPT stratification
subset count
5 KNN No
Classification DFT 0.2 5 A 0.46 0.45
stratification
HPT
Dataset
KNN . No
subset7count classification RDKkitFP 0.2 10 stratification 0.49 0.51

(In the present study, the stratification criteria mechanism refers to the category of cross-coupling
reactions (Suzuki coupling, Sonogashira coupling etc.) considered to collect the literature-mined

data)
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