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Supporting Information

SI #1: Functional groups for deletion and swapping reactions in RDKit

[C=0', 'TH+], [CX3]=[OX1], TCX3](=[OX1])C", TOX1]=CN', '[CX3](=[0X1])O",
[CX3](=[OX1])[F.CI,Br,I]', TCX3H1](=O)#6], '[CX3](=[OX1])[OX2][CX3](=[OX1]).
INX3][CX3](=[OX1])[#6], TNX3][CX3]=[NX3+]', 'INX3,NX4+][CX3](=[OX1])[OX2,0X1-],
[CX3](=0)[OX2H1T, TNX3J[CX2H[NX1], THE][CX3](=0)[#6]', TOD2]([#6])H#6]',
INX3:;H2,H1:1$(NC=0)], '[NX3,NX4+][CX4H](["DICX3](=[OX1])[O,N],
"[$(*-[NX2-]-[NX2+J#[NX1]),$(*-[NX2]=[NX2+]=[NX1-])]", "[NX2]=N", TINX3][NX3],
INX3]INX2]=["T, '[CX3;S([C]([#6])[#6]). $([CHI#E])]=[NX2][#6]', 'INX3+]=[CX3]
[CX3](=[OX1])[NX3H][CX3](=[OX1]),
TS(INX3](=[OX1])(=[OX1])O),$(INX3+]([OX1-](=[OX1])O)]', 'INX1J#[CX2T,
S([NX3](=0)=0),$(INX3+](=0)[O-])]['#8], '[NX2]=[OX1T,

TS(H7+][OX1-]), $([#7vS]=[OX1]).1$([#7](~[O])~[O] ;1S (H#T1=[#7])]", '[OX2HY', '[$([OH]-*=[1#6])]',
[0X2,0X1-][OX2,0X1-],

TS(P(=[OX1])([$([OX2H]),$([OX1-]),5([OX2]P )] N[$([OX2H]),3([OX1-]), $([OX2]P)])[$([OX2H]),$([O
X1-1),.$([0OX2]P)]) $([P+]([OX1-1)([$([OX2H]),B([OX1-]1),$([OX2]P)])([$([OX2H]),$([OX1-]).5([OX2]
PIIS(OX2H]),$([0X1-]).$(IOX2]P)])], '#16X2H], '[#16X2H0],
[5([#16X3](=[OX1])[OX2H0]),$([#16X3+]([OX1-])[OX2HO])]',
'[5([#16X4](=[OX1])=[OX1]),$([#16X4+2]([OX1-])[OX1-])]",
'[5([#16X3]=[0X1]),$([#16X3+][OX1-])].

IS ([#16X4](=[OX1])(=[OX1])([OX2H,0X1HO-])[OX2][#6]), $([#16X4+2]([OX1-])([0X1-])([OX2H,0
X1HO-])[OX2]#6])]',
[8([#18X4]([NX3])(=[OX1])(=[OX1])[OX2][#6]),5([#16X4+2]([NXI]}([OX1-])([OX1-])[OX2][#6])]',
#16X2)[OX2H,0X1HO-T, [#16X2][0X2H0], TCX3](=[OX1])[F,C1,Br,1]]|



