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SMIRKS 

exo 

trig 

3 RC1 [#1:1][O,N,S,Se,Te:2][#6R1;!c;z2:3]1[#6;!c;R1:4][O,N,S,Se,Te;R1:5]1>>[O,N,S,Se,Te:2]=[C;!R;z1:3][#6;!R:4][O,N,S,Se,Te;!R:5][#1:1] 

4 RC2 [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[#6;R1:4]~[C;R1:6][O,N,S,Se,Te;R1:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][C;!R:4][C;!R:6][O,N,S,Se,Te;!R:5][#1:1] 

5 

RC3 [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*:4]~[*:7]~[R1:6][O,N,S,Se,Te;R:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][R{0-1}:4]~[R{0-1}:7][!R:6][O,N,S,Se,Te:5][#1:1] 

RC3' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*:7]~[R:6][O,N,S,Se,Te;R1:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[R{0-1}:7][R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC3'' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*:7]~[R:6][N:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[!R:7][R{0-1}:6][N:5][#1:1] 

6 

RC4 [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*:4]~[*:7]~[*;R1:8]~[C;R1:6][O,N,S,Se,Te;R:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][R{0-1}:4]~[R{0-1}:7]~[!R:8]~[!C:6][O,N,S,Se,Te:5][#1:1] 

RC4' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*:7]~[*:8]~[R1:6][O,N,S,Se,Te;R:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[R{0-1}:7]~[R{0-1}:8]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC4'' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*:8]~[R:6][O,N,S,Se,Te;R1:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[!R:7]~[R{0-1}:8]~[R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC4''' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*;R1:8]~[R:6][N:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[!R:7]~[!R:8]~[R{0-1}:6][N:5][#1:1] 

7 

RC5 [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*:4]~[*:7]~[*;R1:8]~[*;R1:9]~[R1:6][O,N,S,Se,Te;R:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][R{0-1}:4]~[R{0-1}:7]~[!R:8]~[!R:9]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC5' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*:7]~[*:8]~[*;R1:9]~[R1:6][O,N,S,Se,Te;R:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[R{0-1}:7]~[R{0-1}:8]~[!R:9]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC5'' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*:8]~[*:9]~[R1:6][O,N,S,Se,Te;R:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[!R:7]~[R{0-1}:8]~[R{0-1}:9]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC5''' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*;R1:8]~[*:9]~[R:6][O,N,S,Se,Te;R1:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[!R:7]~[!R:8]~[R{0-1}:9]~[R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC5'''' [#1:1][O,N,S,Se,Te:2][#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*;R1:8]~[*;R1:9]~[R:6][N:5]1>>[O,N,S,Se,Te:2]=[C;!R:3][!R:4]~[!R:7]~[!R:8]~[!R:9]~[R{0-1}:6][N:5][#1:1] 

dig 

5 

RC6 [#1:1][N:2]=[#6R1;!c:3]1[*:4]~[*:7]~[#6R1:6][O,N,S,Se,Te;R:5]1>>[N;X1:2]#[C;!R:3][R{0-1}:4]~[R{0-1}:7]~[#6;!R:6][O,N,S,Se,Te:5][#1:1] 

RC6' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*:7]~[#6R:6][O,N,S,Se,Te;R1:5]1>>[N;X1:2]#[C;!R:3][!R:4]~[R{0-1}:7]~[#6;R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC6'' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[#6R:6][N:5]1>>[N;X1:2]#[C;!R:3][!R:4]~[!R:7]~[#6;R{0-1}:6][N:5][#1:1] 

6 

RC7 [#1:1][N:2]=[#6R1;!c:3]1[*:4]~[*:7]~[*;R1:8]~[#6R1:6][O,N,S,Se,Te;R:5]1>>[N;X1:2]#[C;!R:3][R{0-1}:4]~[R{0-1}:7]~[*;!R:8]~[#6;!R:6][O,N,S,Se,Te:5][#1:1] 

RC7' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*:7]~[*:8]~[#6R1:6][O,N,S,Se,Te;R:5]1>>[N;X1:2]#[C;!R:3][!R:4]~[R{0-1}:7]~[*;R{0-1}:8]~[#6;!R:6][O,N,S,Se,Te:5][#1:1] 

RC7'' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*:8]~[#6R:6][O,N,S,Se,Te;R1:5]1>>[N;X1:2]#[C;!R:3][!R:4]~[!R:7]~[*;R{0-1}:8]~[#6;R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC7''' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*;R1:8]~[#6R:6][N:5]1>>[N;X1:2]#[C;!R:3][!R:4]~[!R:7]~[!R:8]~[#6;R{0-1}:6][N:5][#1:1] 

7 
RC8 [#1:1][N:2]=[#6R1;!c:3]1[*:4]~[*:7]~[*;R1:8]~[*;R1:9]~[#6R1:6][O,N,S,Se,Te;R:5]1>>[N;X1:2]#[C;!R:3][R{0-1}:4][R{0-1}:7][*;!R:8][*;!R:9][#6;!R:6][O,N,S,Se,Te:5][#1:1] 

RC8' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*:7]~[*:8]~[*;R1:9]~[#6R1:6][O,N,S,Se,Te;R:5]1>>[N;X1:2]#[C;!R:3][!R:4][R{0-1}:7][*;R{0-1}:8][*;!R:9][#6;!R:6][O,N,S,Se,Te:5][#1:1] 
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RC8'' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*:8]~[*:9]~[#6R1:6][O,N,S,Se,Te;R:5]1>>[N;X1:2]#[C;!R:3][!R:4][!R:7][*;R{0-1}:8][*;R{0-1}:9][#6;!R:6][O,N,S,Se,Te:5][#1:1] 

RC8''' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*;R1:8]~[*:9]~[#6R:6][O,N,S,Se,Te;R1:5]1>>[N;X1:2]#[C;!R:3][!R:4][!R:7][*;!R:8][*;R{0-1}:9][#6;R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC8'''' [#1:1][N:2]=[#6R1;!c:3]1[*;R1:4]~[*;R1:7]~[*;R1:8]~[*;R1:9]~[#6R:6][N:5]1>>[N;X1:2]#[C;!R:3][!R:4][!R:7][*;!R:8][*;!R:9][#6;R{0-1}:6][N:5][#1:1] 

endo trig 

5 

RC9 [#1:1][N;R1;X3:3]1[!a:4]~[R:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R,X2;+0:3][*:4]~[*:6][O,N,S,Se,Te;!R:5][#1:1] 

RC9' [#1:1][N;R1;X3:3]1[!a;R1:4]~[R:6][N:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R,X2;+0:3][!R:4]~[*:6][N:5][#1:1] 

RC9'' [#1:1][O:7][N;R1:3]1[!a:4]~[R:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N+;!R:3]([O-:7])[*:4]~[*:6][O,N,S,Se,Te;!R:5][#1:1] 

6 

RC10 [#1:1][N;R1;X3:3]1[!a:4]~[*:7]~[*;R1:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][R{0-1}:4]~[*;R{0-1}:7]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC10' [#1:1][N;R1;X3:3]1[!a;R1:4]~[*:7]~[*:6][O,N,S,Se,Te;R1:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][!R:4]~[*;R{0-1}:7]~[R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC10'' [#1:1][N;R1;X3:3]1[!a;R1:4]~[*;R1:7]~[*:6][N:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][!R:4]~[*;!R:7]~[R{0-1}:6][N:5][#1:1] 

RC10''' 
[#1:1][O:8][N;R1;X3:3]1[!a:4]~[*:7]~[*;R1:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N+;!R:3]([O-:8])[R{0-1}:4]~[*;R{0-1}:7]~[!R:6][O,N,S,Se,Te:5][#1:1] 

7 

RC11 [#1:1][N;R1;X3:3]1[!a:4]~[*:7]~[*;R1:8]~[R1:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][R{0-1}:4]~[*;R{0-1}:7]~[*;!R:8]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC11' [#1:1][N;R1;X3:3]1[!a;R1:4]~[*:7]~[*:8]~[R1:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][!R:4]~[*;R{0-1}:7]~[*;R{0-1}:8]~[!R:6][O,N,S,Se,Te:5][#1:1] 

RC11'' [#1:1][N;R1;X3:3]1[!a;R1:4]~[*;R1:7]~[*:8]~[R:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][!R:4]~[*;!R:7]~[*;R{0-1}:8]~[R{0-1}:6][O,N,S,Se,Te;!R:5][#1:1] 

RC11''' [#1:1][N;R1;X3:3]1[!a;R1:4]~[*;R1:7]~[*;R1:8]~[R:6][N:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N;!R;+0:3][!R:4]~[*;!R:7]~[*;!R:8]~[R{0-1}:6][N:5][#1:1] 

RC11'''' [#1:1][O:9][N;R1;X3:3]1[!a:4]~[*:7]~[*:8]~[*;R1:6][O,N,S,Se,Te;R:5][#6R;z2;X4:2]1>>[C;!R;z1;X3:2]=[N+;!R:3]([O-:9])[R{0-1}:4]~[*;R{0-1}:7]~[*:8]~[!R:6][O,N,S,Se,Te:5][#1:1] 
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Table SI2 - Bibliographic examples of ring-chain tautomerism together with predicted tautomers. 

R 
e   
f 
 

SMILES (input molecule / tautomer(s)) 
Ring-chain 
rule applied 

#experime
ntally 

identified 
ring-chain 
tautomers 

#pred
icted 
ring-
chain 
tauto
mers 

#predicted 
prototropic 
tautomers 

#predict
ed 

tautome
rs for 
both 
types 

1 C1=CC(=CC=C1)C=NC(CC(=O)N)C(=O)O 6_endo_trig 1 18 2 149 

 
C1=CC(=CC=C1)C2NC(CC(N2)=O)C(O)=O 

     2 C1(=C(C2=C(C(=C1Cl)O)C(C(C(C2=O)C3CCCC(C3)=O)O)=O)O)Cl Not covered 1 0 86 0 

 
C1(=C(C2=C(C(=C1Cl)O)C(C4C(C2=O)C3CCCC(C3)(O)O4)=O)O)Cl 

     3 C1=CC=CC(=C1C)N2[C@H](C(OC2=O)(C)C)O 5_exo_trig 1 1 0 3 

 
C1=CC=CC(=C1C)NC(OC(C=O)(C)C)=O 

     4 C1[N+](CC[CH2]C1)=[C](C)CCC(=[N+]([O-])[O-])C Not applicable 
    5 c1cccc(c12)Sec3c(cccc3)C=NCCNCCN=Cc4c(cccc4)Sec5c(cccc5)C=NCCNCCN=C2   Not covered 2 0 0 0 

 

c1cccc(c1[CH]23)Sec4c(cccc4)C=NCCNCCN=Cc5c(cccc5)Sec6c(cccc6)C=NCCN2CCN3 

    

 
c1cccc(c1[CH]23)Sec4c(cccc4)C=NCCN5[CH](NCC5)c6c(cccc6)Sec7c(cccc7)C=NCCN2CCN3 

    6 C1(NC(OC1)C2=CC=C(C=C2)Cl)C3=CC=CC=C3 5_endo_trig 1 1 0 1 

 
C(N=CC1=CC=C(C=C1)Cl)(CO)C2=CC=CC=C2 

     7 N1=C(C=CC=C1)C(C2=C(CC(CC2=O)(C)C)O)C3=C(CC(CC3=O)(C)C)O Not covered 1 0 74 74 

 
N1=C(C=CC=C1)C3C2=C(CC(CC2(O)OC4=C3C(CC(C4)(C)C)=O)(C)C)O 

     8 C13(N(C(OC1)C2=CC=CC=C2)C(SC3)C4=CC=CC=C4)CO Not applicable 
    9 C1CCC(C(=C1)N2CCCCC2)C(C[N](=O)=O)C(Cl)(Cl)Cl Not applicable 
    10 C1(=CC(=CC=C1)C2OCCCN2)C3NCCCO3 6_endo_trig 2 2 0 2 

 
C1(=CC(=CC=C1)C=NCCCO)C2NCCCO2 

     

 
C1(=CC(=CC=C1)C=NCCCO)C=NCCCO 

     11 C3=C(C(C1=C(OC2=C(C1=O)C=CC=C2)O)CC(=O)C)C=CC=C3 6_exo_trig 1 1 8 10 

 
C4=C(C3C1=C(OC2=C(C1=O)C=CC=C2)OC(C3)(O)C)C=CC=C4 

     12 C1=CC2=C(C=C1)C(NNC(S2)C3=CC=C(C=C3)[N](=O)=O)=O 7_endo_trig 1 1 1 14 

 
C1=CC(=C(C=C1)C(NN=CC2=CC=C(C=C2)[N](=O)=O)=O)S 

     13 C1=CC=CC(=C1)NC(OC(C=O)(C)C)=O 5_exo_trig 1 1 1 3 

 
C1=CC=CC(=C1)N2C(OC(C2O)(C)C)=O 

     14 C1(=C(SC=C1)C(C2=C(C=CS2)C)=CCCO)C Not applicable 
    15 C1=CC=CC(=C1)C2C(NC(O2)C3=C(C=CS3)C)C 5_endo_trig 1 1 0 1 

 
C1=CC=CC(=C1)C(C(N=CC2=C(C=CS2)C)C)O 

     16 N1(C(N(C(C1)C2=CC=CC=C2)O)C3=CC=CC=C3)C 5_endo_trig 1 1 0 1 

 
N(CC([N+](=CC1=CC=CC=C1)[O-])C2=CC=CC=C2)C 

     17 C1=CC(=C(C=C1)C([P](O)(=O)OC)=O)C(O)=O 5_exo_trig 1 2 0 2 

 
C1=CC2=C(C=C1)C([P](O)(=O)OC)(O)OC2=O 

     18 C1=CC=CC=C1C2OCC(N2)C 5_endo_trig 1 1 0 1 

 
C1=CC=CC=C1C=NC(CO)C 

     19 C1=C(C=C(C=C1)C2OCCC(N2)C)C 6_endo_trig 1 1 0 1 

 
C1=C(C=C(C=C1)C=NC(CCO)C)C 

     20 C1=CC2=C(C=C1)C(NNC(S2)(C)C)=O 7_endo_trig 1 1 1 41 

 
C1=CC(=C(C=C1)C(NN=C(C)C)=O)S 

     21 C1N(C(N(C1C2=CC=CC=C2)O)C3=CC=C(C=C3)Cl)C4=CC=C(C=C4)C 5_endo_trig 1 1 0 1 

 
C(NC1=CC=C(C=C1)C)C([N+](=CC2=CC=C(C=C2)Cl)[O-])C3=CC=CC=C3 

     22 C1=CC2C(=CN1C)C(NC2(C3=CC=CC=C3)O)=O 5_exo_trig 1 1 1 7 

 
C1=CC(C(=CN1C)C(N)=O)C(C2=CC=CC=C2)=O 

     23 C1(NC(OCC1)C2=CC=CC=C2)C 6_endo_trig 1 1 0 1 
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C(N=CC1=CC=CC=C1)(CCO)C 

     24 C1C=C(C(CC1)C(C[N](=O)=O)C2=CC=CC=C2)OC Not applicable 
    25 C1=CC2=C(C=C1)C3=C(C=C2)OC(NC3)C4=CC=CC=C4 6_endo_trig 1 1 0 1 

 
C1=CC2=C(C=C1)C(=C(C=C2)O)CN=CC3=CC=CC=C3 

     26 C1=CC2=C(C=C1)C3=C(C=C2)OC(NC3)C4=CC=CC=C4 6_endo_trig 1 1 0 1 

 
C1=CC2=C(C=C1)C(=C(C=C2)O)CN=CC3=CC=CC=C3 

     27 C1=CC(=C(C=C1)N)C(N=CCC(=O)C2=CC=C(C=C2)C)=O 6_endo_trig 1 1 70 126 

 
C1=CC3=C(C=C1)NC(CC(=O)C2=CC=C(C=C2)C)NC3=O 

     28 C1=CC=C(C=C1)C=NC2=C(C=CC=C2)CO 6_endo_trig 1 1 0 1 

 
C1=CC=C(C=C1)C3NC2=C(C=CC=C2)CO3 

     29 C1(=CC2=C(C=C1OC)CCN3C2CCNC3C4=CC=C(C=C4)[N](=O)=O)OC 6_endo_trig 1 1 0 1 

 
C1(=CC2=C(C=C1OC)CCNC2CCN=CC3=CC=C(C=C3)[N](=O)=O)OC 

     30 S1CCNC1C(=C)OC 5_endo_trig 1 1 0 1 

 
SCCN=CC(=C)OC 

     31 N1C(NCCC1C)C2=CC=CC=C2 6_endo_trig 2 2 0 2 

 
NC(CCN=CC1=CC=CC=C1)C 

     

 
N(=CC1=CC=CC=C1)C(CCN)C 

     32 C1=CC2=C(C=C1)C3=C(C=C2)OC(NC3C4=CC=C(C=C4)[N](=O)=O)C5=CC=C(C=C5)Cl  6_endo_trig 1 1 0 1 

 

C1=CC2=C(C=C1)C(=C(C=C2)O)C(N=CC3=CC=C(C=C3)Cl)C4=CC=C(C=C4)[N](=O)=O 

    33 C(C(N(C)C)=O)CCBr Not applicable 
    34 C(C(N(C)C)=O)CCCl Not applicable 
    

 
C1(OCCN1)C(OCC)=C 5_endo_trig 1 1 0 1 

 
C(=NCCO)C(OCC)=C 

     35 C1CC2(C(C1)COC(N2)C3=CC=C(C=C3)[N](=O)=O)C 6_endo_trig 1 1 0 1 

 
C1CC(C(C1)CO)(N=CC2=CC=C(C=C2)[N](=O)=O)C 

     

 
C1CC2(C(C1)CNC(O2)C3=CC=C(C=C3)[N](=O)=O)C 6_endo_trig 1 1 0 1 

 
C1CC(C(C1)CN=CC2=CC=C(C=C2)[N](=O)=O)(O)C 

     

 
C1=CC2=C(C=C1)C3=C(C=C2)C(NC(O3)C4=CC=C(C=C4)Cl)C5=CC=C(C=C5)Br 6_endo_trig 1 1 0 1 

 
C1=CC2=C(C=C1)C(=C(C=C2)C(N=CC3=CC=C(C=C3)Cl)C4=CC=C(C=C4)Br)O 

     

 
C1(=CC=CC(=C1)Br)C2OCC(CN2)O 6_endo_trig 2 2 0 2 

 
C1(=CC=CC(=C1)Br)C=NCC(CO)O 5_endo_trig 

    

 
C1(=CC=CC(=C1)Br)C2NCC(CO)O2 

     

 
C1CC(C2(CC1)CNC(O2)C3=CC=C(C=C3)Cl)O 5_endo_trig 2 2 0 2 

 
C1CC(C(CC1)(CN=CC2=CC=C(C=C2)Cl)O)O 6_endo_trig 

    

 
C1CC3C(CC1)(CNC(C2=CC=C(C=C2)Cl)O3)O 

     

 
C1(=CC=C(C=C1)C(C2COC(N2)C3=CC=CC=C3)O)[N](=O)=O 5_endo_trig 2 2 0 2 

 
C1(=CC=C(C=C1)C(C(CO)N=CC2=CC=CC=C2)O)[N](=O)=O 

     

 
C1(=CC=C(C=C1)C3C(CO)NC(C2=CC=CC=C2)O3)[N](=O)=O 

     

 
C1=CC=C(C=C1)C2OC3C(CN2)OC(NC3)C4=CC=CC=C4 6_endo_trig 2 4 0 4 

 
C1=CC=C(C=C1)C=NCC2C(O)CNC(O2)C3=CC=CC=C3 

     

 
C1=CC=C(C=C1)C=NCC(C(O)CN=CC2=CC=CC=C2)O 

     

 
C1(=CC=C(C=C1)C2OCC(N2)(C)CO)C3OCC(N3)(C)CO 5_endo_trig 2 2 0 2 

 
C1(=CC=C(C=C1)C=NC(CO)(C)CO)C2OCC(N2)(C)CO 

     

 
C1(=CC=C(C=C1)C=NC(CO)(C)CO)C=NC(CO)(C)CO 

     

 
O2CCOC1=C(C=CC=C1)C=NC(C(N=CC3=CC=CC=C23)CO)CO Not covered 2 0 0 0 

 
O2CCOC1=C(C=CC=C1)C4NC(C(N=CC3=CC=CC=C23)CO4)CO 

     

 
O2CCOC1=C(C=CC=C1)C5NC4C(NC(C3=CC=CC=C23)OC4)CO5 

     

 
C1(NC(OC1)C(C)=O)(CO)CO 5_endo_trig 3 2 1 5 

 
C(N=CC(C)=O)(CO)(CO)CO 6_exo_trig 

    

 
C1(N=CC(C)(O)OC1)(CO)CO 

     



6 
 

 
C12(NC(C(C)(O)OC1)OC2)CO 

     

 
C1C(N(COC1C2=CC=CC=C2)O)C 6_endo_trig 1 1 0 1 

 
C(C([N+](=C)[O-])C)C(O)C1=CC=CC=C1 

     

 
S1C(NCC1)C(C(C(C(CO)O)O)O)O 5_endo_trig 2 6 0 6 

 
SCCN=CC(C(C(C(CO)O)O)O)O 6_exo_trig 

    

 
SCCNC1C(C(C(C(CO)O1)O)O)O 

     

 
C1=C(C=CC=C1)NCCN=CC2=CC=CC=C2 5_endo_trig 1 1 0 1 

 
C1=C(C=CC=C1)N2CCNC2C3=CC=CC=C3 

     

 
C1=CC2=C(C=C1)CC3N(C2)C(NC3)C4=CC=CC=C4 5_endo_trig 1 1 0 1 

 
C1=CC2=C(C=C1)CC(NC2)CN=CC3=CC=CC=C3 

     

 
N1C(NCCC1)C(C(C(C(CO)O)O)O)O 6_endo_trig 2 6 0 6 

 
N(=CC(C(C(C(CO)O)O)O)O)CCCN 6_exo_trig 

    

 
N(C1C(C(C(C(CO)O1)O)O)O)CCCN 

     

 
C1=CC2=C(C=C1)CNC(N2)(CC(N(O)C3=CC=CC=C3)=O)C 6_endo_trig 2 2 1 9 

 
C1=CC(=C(C=C1)CN=C(CC(N(O)C2=CC=CC=C2)=O)C)N 5_exo_trig 

    

 
C1=CC(=C(C=C1)CNC2(CC(N(O2)C3=CC=CC=C3)=O)C)N 

     

 
C1(NNC(SC1)(C)C)=O 6_endo_trig 1 1 2 6 

 
C(NN=C(C)C)(CS)=O 

     

 
C1=CC2=C(C=C1)C(N(NC(N2)C)C)=O 7_endo_trig 1 1 3 12 

 
C1=CC(=C(C=C1)C(N(N=CC)C)=O)N 

     36 C(C(C)=O)CCN 5_exo_trig 1 1 2 3 

 
C1C(C)(O)NCC1 

     37 Erythromycin A Not covered 2 0 5 5 

38 C1OC(CC1)(O)C(OC(C)(C)C)=O 5_exo_trig 1 2 0 4 

 
C(O)CCC(=O)C(OC(C)(C)C)=O 

     39 C1COC(NC1C2=CC=CC=C2)C3=CC=CC=C3 6_endo_trig 1 1 0 1 

 
C(CO)C(N=CC1=CC=CC=C1)C2=CC=CC=C2 

     40 C1=CC2=C(C=C1)CNC(N2)C3=CC=C(C=C3)Cl 6_endo_trig 1 1 0 1 

 
C1=CC(=C(C=C1)CN=CC2=CC=C(C=C2)Cl)N 

     41 C1=CC2=C(C=C1)C(N3N(C2=O)C(CC3)O)=O 5_exo_trig 1 1 0 4 

 
C1=CC2=C(C=C1)C(N(NC2=O)CCC=O)=O 

     42 C1CC2C(CC1)COC(N2)C3=CC=CC=C3 6_endo_trig 1 1 0 1 

 
C1CC(C(CC1)CO)N=CC2=CC=CC=C2 

     

 
C1(C(CCCC1)CNC(C)(C)C)N=CC2=CC=CC=C2 6_endo_trig 1 1 0 1 

 
C12C(CCCC1)CN(C(C)(C)C)C(N2)C3=CC=CC=C3 

     43 C1=CC(N2N(C1=O)C(CC2)NNC=O)=O 5_exo_trig 1 1 1 11 

 
C1=CC(N(NC1=O)CCC=NNC=O)=O 

     44 C(C(CC(CC(C(C)(C)C)=O)(C)ON)=O)(C)(C)C 5_exo_trig 1 1 2 5 

 
C(C1(CC(CC(C(C)(C)C)=O)(C)ON1)O)(C)(C)C 

     45 C1=CC(=CC=C1O)C4(C2=CC=C(C=C2)O)C3=CC=CC=C3C(O4)=O Not applicable 
    46 C1=C(C=CC(=C1)C=NC(CO)(C)CO)C=NC(CO)(C)CO 5_endo_trig 2 2 0 2 

 
C1=C(C=CC(=C1)C2NC(CO2)(C)CO)C=NC(CO)(C)CO 

     

 
C1=C(C=CC(=C1)C2NC(CO2)(C)CO)C3NC(CO3)(C)CO 

     47 C1NC(N(CC1)C)C2=CC=C(C=C2)Br 6_endo_trig 1 1 0 1 

 
C(N=CC1=CC=C(C=C1)Br)CCNC 

     48 C12(SCC(CO1)(C)C)C(C(C(CC2)C3=CC=CC=C3)C)C Not applicable 
    49 C1(NC(OC1C2=CC=CC=C2)C3=CC=CC=C3)C 5_endo_trig 1 1 0 1 

 
C(N=CC1=CC=CC=C1)(C(O)C2=CC=CC=C2)C 

     50 C3(=NC1(C2(CCC(C1(C)C)C2)C)SC(=N3)C)C 6_endo_trig 1 0 4 9 

 
C(N=C1C2(CCC(C1(C)C)C2)C)(=NC(=S)C)C 
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51 C(C(O)=O)=CC(=O)C1=CC=CC=C1 5_exo_trig 1 1 0 1 

 
C2=CC(O)(C1=CC=CC=C1)OC2=O 

     52 C(=O)\C=C/C(=O)O 5_exo_trig 1 1 0 1 

 
C1(O)\C=C/C(=O)O1           

 

This table shows the SMILES for 71 molecules extracted from the literature with the corresponding 

number of experimentally identified ring-chain tautomers, predicted ring-chain tautomers (by our ring-

chain rules), predicted prototropic tautomers (by CACTVS tautomerism rules) and predicted tautomers of 

either type (by combined application of ring-chain and CACTVS tautomerism rules). The column “Ring-

chain rule applied” shows the ring-chain rule that transforms the input molecule to the documented ring-

chain tautomer. The SMILES in bold denote the input molecules. The plain SMILES (below the bold 

ones) are the corresponding documented ring-chain tautomers; they are in red if the ring-chain rules do 

not cover that particular transformation. 
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