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Figure S1: 163 reactants tested - part 1
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Figure S1: 163 reactants tested - part 3
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Figure S1: 163 reactants tested - part 4
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Rip Reactant| Energetics Reaction
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Table S1: 30 target reactions with one-fragment reactants and barriers below 30 kcal/mol
Reactions colored in red: IRC following re-optimization of the TS led to different reac-
tant/product pair than the one stated.
Reactions colored in blue: IRC following re-optimization of the TS led to a different stereoiso-
mer of the reactant (rotation around C=N bond).

Rip refers to the reaction labelling in |[19] while the Reactant index refers to the indexing in

Figure
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Table S2: 11 new reactions found with barriers above 30 kcal/mol - lower than existing
reactions.

rip refers to the reaction labelling used for new reactions while the Reactant index refers to
the indexing of reactants in Figure
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I'D Reactant| Energetics Reaction
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Table S3: 15 new reactions found with barriers over 30 kcal/mol. Note that Grambow et
al reported a reaction to another diasterecomer of the product of N32. We include it here
because we saw a significantly lower barrier than the reported (55 kcal/mol).

rip refers to the reaction labelling used for new reactions while the Reactant index refers to
the indexing of reactants in Figure
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Rip Reactant| Energetics Reaction
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AFE =-44 kcal/mol " o 10 e A10% 1
T o 7
R2793 | 3 AE" =10 kcal/mol H7\c3)'4‘cs¢ o ),A‘C:Lm
HB !1-9 = H:9—C5} /!;
AE = 24 keal /mol ' X
R1689 | 4 AET =20 kcal /mol
c: |
03 = \H + >\-"<: \1’1’ N 4¢°5\m _H10
AFE =5 keal/mol He
R4870 | 5 AET =15 kcal/mol | ,, |* \\ Z“’ i
)}2‘\5|5})6\H13 + Hu\j/m Hm Cajm 3
AFE = -19 kcal /mol " " Hsl o
R2042 | 6 AE" =19 keal /mol o ,{ . N1
Hll=—H7 4 L <w Hu/N\s_ci\H
AE =-62 kcal/mol H:l3/ \{01
R2191 | 7 AET =19 kcal /mol S
2, l\c%z }\ -~ e A0 HJ&’NE}_C ’O):
AFE = -46 kcal/mol AR
H10
R2353 | 8 AE" = 20 keal/mol g s H’S_C_I
I + 5= —_—
AE = +||:10 0e=" 2}1’“7 / < \i

-39 kcal/mol

H7 gg 06
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R2858

R6677

R1110

R7854

R73

R11240

R11355

R11396

R11478

10

11

12

13

14

15

16

17

AET =19 kcal /mol

AFE = -52 kcal/mol

AET =20 kcal /mol

AFE = -34 kcal/mol

AET = 28 kcal /mol

AFE = 8 kcal/mol

AET =21 kcal /mol

AFE = -58 kcal/mol

AET =28 kcal/mol

AFE = -33 kcal/mol

AET = 26 kcal /mol

AE = -38 kcal/mol

AET = 25 keal /mol

AE = -48 kcal/mol

AET = 28 kcal /mol

AFE = -56 kcal/mol

AET = 25 kcal /mol

AFE = -44 kcal/mol

H8, 11 t2 171G
1=C. + NEE=CS==CS _— 12
/ \ HomCI=C] —Ci
HY H10 H7 Ol 13 \ 13
he PN,
O3mmmmt11 H15
10
O7=mC6mC: + 4=c }s’ \ /H
V= - 5
A H1a” } ,
14

H10” \< H13” Oj'-Hll

9

H9
. o O H7mmClm=H8
NaEc:z—c:Il—w + Hlo/O Nes? —_— $
| St Yy,
H8 11
F10

H
HI0. (. ]§ 13
HS\Olé 7 B R N T —— m\y {H

R9 B

/410 !HE os, rluz Tw TB
Bl—cx 3,c Nt —_— \4—c|3—c|2—c Il—H.G
HE H13 HI11 RO H7
HL
1 13 7\ 3
e, H1Yy [O IHB
+ 7ZmCEmC 15— H14 "con,
}156 }3,:—112 Hl? e Hm\és. 1(~ CAS\HIU
° m 14 ’[15 z: S

14 HI3,

14
. /4 11
};j;l‘\r—m } } \le
HlS—CG:‘ ‘-: +  H13w——H9 & — H1SmmC:6_y o
}[ $c1 ~H10 } 3
H16 '!s ms H10

B X st\\‘ 9 coi;:-_-_-t‘\ac . /HS
06'==C5 5% :
04\\N3,c‘ & 7/-1:10 062 \i‘/ \HB
10

11 NAN %
- /«14 A\\c “u 3} A4
=t /P 4+ osmmcsm=cs _ s, 37\ A

H13 o -\{8 \Hu ‘\/CN'B‘S‘/ \112

H10
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= 9 S
R10077| 18 ABT=10keal/mol |\ A~ N =
H10 " rluz / -Ci‘ho 5
AE = -39 kcal/mol o o
R10514| 19 AE'" = 25 kecal /mol } < g éi_ R r
M= + 3 — =/ G~Cimcl
rad n HM4 =07 = Hi14 »!12 e
AE = -33 kcal/mol »-1-1§g 15 0
R8426 | 20 AE" =26 kcal/mol | wq yu N o) o
3=c< + % 3 7,CI! —_—> o= 1$c/2 cs<‘H
AFE = -39 kcal / mol " 2 '!17 Mg H_@Hﬂ 7-'-c<<16

Table S4: 20 target reactions with two-fragment reactants and barriers below 30 kcal/mol.
Rip refers to the reaction labelling in [19] while the Reactant index will be used to refer to
the reactant of the reaction
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N13

N14

N15

N16

N17

N18

N19

N20

N21

N22

N23

AEt= 24 kcal/mol
AE =-10 kcal/mol

AET= 25 kcal/mol
AE =-24 kcal/mol

AET= 28 kcal/mol
AE =-26 kcal/mol

AET= 19 kcal/mol
AE = 12 kcal/mol

AEt= 29 kcal/mol
AE =-27 kcal/mol

AET= 11 kcal/mol
AE =-34 kcal/mol

AET= 17 kcal/mol
AE =-34 kcal/mol

AET= 29 kcal/mol
AE =-13 kcal/mol

AET= 18 kcal/mol
AE =-28 kcal/mol

AET= 24 kcal/mol
AE =-35 kcal/mol

AET= 29 kcal/mol
AE =-13 kcal/mol

~_-H
reactant 2
Z
NH _CA 0oH
+ N) .
I
H
reactant 2
~ . -H
YNH  H . CF707 —
reactant 2
ZNH o+ HN/’C OH
reactant 2
/_>\tH
—_—
reactant 2
©]
HNZN
o H + H  —
o)
reactant 6
®
HNS\~ "
Tt T
o)
reactant 6
H®
CN=
+ H
o Jw 2 —_—
[0)
reactant 6

I

H AT H

reactant 8

|w(1‘I/OH

|
|
NH

|

reactant 9
/\ OH
I
\/ ﬁ
*NH

reactant 9

Figure S2

Le7®
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H
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"

NH
Ao

NH
NH, N///§O
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Y + H,
(0]
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N + H,
o

N=
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N24

N25

N26

N27

N28

N29

N30

N31

N32

N33

N34

AEt= 21
AE =-47
AEt= 19
AE = 16
AE'= 23
AE =-38
AE'= 26
AE =-28
AET= 28
AE =-31
AET= 24
AE =-24
AE'= 26
AE =5

AEt= 28
AE =-18
AEt= 19
AE =-4

AET= 19
AE =-3

AE'= 20
AE =-18

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

kcal/mol
kcal/mol

SN
|—= CY — =

reactant 10

OH

Ne}
reactant 12

OH

il !
( + H,0
S) \8@

reactant 12

reactant 17

XS . O
/\C\\ H O+ c” —_—

N =z

rea.c.tant 17
o]
AL

reactant 18

reactant 18

+ |
NH %\o — >

I
H
reactant 18

Figure S2: (continued)
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Figure S3: Distribution of the number of different reactions found during the 100 meta-MD
runs (with default hyperparameter set) for the 20 bimolecular reactants. The average is 29.3
reactions/reactant.
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