Table S1-1. Isotonitazene putative metabolites predicted with GLORYx freeware and their prediction score (adjusted score for second-generation metabolites)

Isotonitazene

D Transformation Elemenl_a! Score Simplified molecular-input line-entry system (SMILES) Comment
composition
pA1 N-Deethylation C1Hz6N4O5 78.0% CC(C)Oc1cec(cc1)Celnc2ee(ccc2n1CCNCC)IN+]([O-])=0 = pA2-6
pA1-1 + O-Deisopropylation CigHxoN;O;  49.1%  [O-]IN+](=0)c1cc2nc(Ce3eec(0)ce3)n(CCNCC)e2eet = pA4-3, pB1-1, pB4-3
pA1-2 + Hydroxylation (O -isopropyl) CpHxN,O;  49.1%  CC(C)(O)Octcec(ce)Celnc2ee(cee2n1CCNCC)N+([O-1)=0 = pA5-1
PpA1-3 + N-Deethylation CigHN,0;  48.4%  CC(C)Occec(cet)Celnc2ec(cee2n1CCN)N+([O-1)=0
pA1-4 + Deamination to alcohol CigH21N30,4 48.4% CC(C)Oc1cec(cc1)Celnc2ec(ccc2n1CCO)[N+]([O-])=0 = pA2-14, pA7
pA1-5 + Hydroxylation (N-ethyl) CyHxN,O,  48.4% CC(C)Ocicec(cet)Celnc2ee(cee2n1CCNC(C)O)N+([O-1)=0 = pA2-11
PA1-6 + N-Oxidation (alkyl) CyHxN,O,  48.4% CC(C)Ocicec(cet)Celnc2cee(cec2n1CCN(O)CC)N+([O-1)=0 = pA3-6
PA1-7 + 0-Glucuronidation (nitro) CoHasNsOs™  452%  O=[N+]|(OC10C(C(0)C(0)C10)C(=0)0)c1cec2n(CCNCC)e(Cedecc(OC(C)C)ee3)nc2e Charged
PA1-8 + Hydroxylation (O -isopropyl) CyHxN,0,  27.3% CC(CO)Octcec(cet)Celnc2ee(cee2n1CCNCC)N+([O-1)=0
pA2 Hydroxylation (N-ethyl) CyHyN,O;  78.0%  CC(C)OcTcee(oet)Celnc2ee(coc2n1CCN(CC)C(C)O)IN+([0-)=0
pA2-1 + O-Sulfation (hydroxyl) CyHagN;0;8  74.1%  CC(C)Oci cee(eet)Celne2ee(cec2n1CCN(CC)C(C)OS(=0)(=0)0)N+]([0-1)=0
pA2-2 + 0-Deisopropylation CaoHaiN;O;  49.1%  [O-]IN+](=0)c1cc2nc(Cedece(0)ce3)n(CCN(CC)C(C)0)c2ee = pAd-4, pB2-2, pB4-4
pA2-3 + Hydroxylation (O -isopropyl) CyHaN;Os  49.1%  CC(C)(0)Occec(ce)Celnc2ee(cee2n1CCN(CC)C(C)O)IN+]([0-])=0 = pA5-2
pA2-4 + O-Glucuronidation (hydroxyl) CoHyNiOs  45.2%  CC(C)Octcec(cet)Celnc2ec(cee2n1CCN(CC)C(C)OCT10C(C(0)C(0)C10)C(=0)0)N+]([0-])=0
pA2-5 + O-Glucuronidation (nitro) CooHaaNsOsa™  45.2%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1cec2n(CCN(CC)C(C)0)e(Cedeec(OC(C)Cheed)nc2e Charged
PA2-6 + N-Deethylation CyHxN,O;  39.0% CC(C)Occee(cet)Celnc2ce(cee2n1CCNCC)N+|([0-])=0 = pA1
pA2-7 + Dehydrogenation to ketone (hydroxyl) Co3HsN4Oy4 39.0% CC(C)Oc1cec(ce1)Celnc2ec(cce2n1CCN(CC)C(C)=0)[N+]([0-])=0
pA2-8 + Hydroxylation (N-ethyl) CpHyNiOs  39.0%  CC(C)Octcec(ce)Cetnc2ec(cec2n1CCN(CC)C(C)(O)O)N+([0-])=0
PA2-9 + N-Oxidation (alkyl) CyHaN;Os  39.0%  CC(C)Ocicee(eet)Celnc2ee(cec2n1CCIN+([0-])(CC)C(C)O)N+]([0-1)=0 = pA3-7
pA2-10 + Hydroxylation (O -isopropyl) Cu3H30N4O5 27.3% CC(CO)Oc1cce(cc1)Ceinc2ec(ccc2n1CCN(CC)C(C)O)IN+]([O-])=0
pA2-11  + N-Deethylation CpHxN,O,  23.4%  CC(C)Ocicec(cet)Celnc2ee(cec2n1CCNC(C)O)N+([O-1)=0 = pA1-5
pA2-12  + Hydroxylation (N-ethyl) CyHyN,Os  23.4%  CC(C)Oci cec(cet)Celnc2ec(cee2n1CCN(C(C)0)C(C)O)IN+]([0-])=0
pA2-13 + Deamination to aldehyde CigH1gN304 21.1% CC(C)Oc1cec(cct)Ceinc2ec(cce2n1CC=0)[N+]([0-])=0 = pA6
pA2-14 + Deamination to alcohol CygH,1N30,4 21.1% CC(C)Oc1cecc(cc1)Celnc2ec(cece2n1CCO)[N+|([O-])=0 = pA1-4, pA7
pA3 N-Oxidation (alkyl) CyHpoN,O,  78.0%  CC(C)Octcec(ce)Celnc2ec(cce2n1 CCIN+([0-])(CC)CC)N+|([0-])=0
PA3-1 + O-Deisopropylation CaHaiN;O;  49.1%  [O-]IN+](=0)c1cc2nc(Ce3ecc(0)ced)n(CCIN+]([0-])(CC)CC)c2eet = pA4-5, pB3-1, pB4-5
pA3-2 + Hydroxylation (O -isopropyl) CogHaoNsOs ~ 49.1%  CC(C)(0)Octcee(ce)Celnc2ec(cec2nCCIN+|([0-])(CC)CC)N+]([0-1)=0 = pA5-3
PA3-3 + 0-Glucuronidation (N-oxide) CooHaoNsOso™  47.6%  CC(C)Ocicee(cet)Celnc2ec(cee2n1CCIN+](OC10C(C(0)C(0)C10)C(=0)0)(CC)CC)N+([O-])=0 Charged
pA3-4 + O-Glucuronidation (nitro) CosHaaNsOsa®  45.2%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1cce2n(CCIN+([0-])(CC)CC)e(Ceeec(OC(C)C)ec3)nc2et Charged
PA3-5 + Hydroxylation (O -isopropyl) Cu3H3N4O5 27.3% CC(CO)Oc1cee(cc1)Ceinc2ec(ccc2n1CCIN+]([O-])(CC)CC)[N+]([O-])=0
PA3-6 + N-Deethylation CpHxN,O,  242%  CC(C)Ocicec(cet)Celnc2ee(cec2n1CCN(O)CC)N+([O-1)=0 = pA1-6
PA3-7 + Hydroxylation (N-ethyl) CyHyN;Os  24.2%  CC(C)Ocicec(cet)Celnc2ec(cee2n1CCIN+([0-])(CC)C(C)O)N+]([0-1)=0 = pA2-9
pA4 0O-Deisopropylation CaHN;0;  63.0%  [O-]IN+](=0)c1cc2ne(Celeec(0)ee3)n(CCN(CC)CC)e2eet = pB4, pB5-5
pAd-1 + O-Glucuronidation (hydroxyl) CyHuNsOy  61.7%  [O-]IN+](=0)c1cc2ne(Ce3ece(ce3)0C30C(C(0)C(0)C30)C(=0)0)n(CCN(CC)CC)c2cet = pB4-1
pA4-2 + O-Sulfation (hydroxyl) CaoHziN;0sS  59.9%  O=S(=0)(0)Oc1cee(cet)Celne2ec(cee2n1CCN(CC)CC)N+([O-1)=0 =pB4-2
PA4-3 + N-Deethylation CigHaoN;O;  49.1%  [O-]IN+](=0)c1cc2nc(Ce3eec(0)ce3)n(CCNCC)e2eet = pA1-1, pB1-1, pB4-3
PAd-4 + Hydroxylation (N-ethyl) CaHN,O;  49.1%  [O-]IN+](=0)cTec2ne(Cedeec(0)ee3)n(CCN(CC)C(C)O)e2ee = pA2-2, pB2-2, pB4-4
PA4-5 + N-Oxidation (alkyl) CaoHaiN;O;  49.1%  [O-]IN+](=0)c1ce2nc(Ce3ece(0)ced)n(CCIN+]([0-])(CC)CC)e2eet = pA3-1, pB3-1, pB4-5
pA4-6 + O-Glucuronidation (nitro) CosHuN,Os'  36.5%  O=[N+](OC10C(C(O)C(0)C10)C(=0)0)c1cec2n(CCN(CC)CC)e(Cedece(O)ec3)ne2e = pB6-1; Charged
PA4-7 + Hydroxylation (phenyl) CaoHaiN;O;  29.0%  [O-]IN+](=0)c1cc2nc(Cedeee(0)c(0)ed)n(CCN(CC)CC)c2eet = pB4-6
pA4-8 + Deamination to aldehyde CigH13N304 22.7%  [O-][N+](=0)c1cc2nc(Ce3cec(0)ce3)n(CC=0)c2cct =pB4-7
pA4-9 + Deamination to alcohol CygH15N304 22.7%  [O-][N+](=0)c1cc2nc(Ce3cec(0)cc3)n(CCO)c2ect = pB4-8
PAS Hydroxylation (O -isopropyl) CyHaN;O;  63.0%  CC(C)(0)Ocicec(ce)Celnc2ee(cec2n1CCN(CC)CC)IN+|([0-])=0
PpA5-1 + N-Deethylation CyHxNsO,  47.9% CC(C)(O)Octcec(ce)Celnc2ee(cec2n1CCNCC)N+([O-])=0 = pA1-2
PA5-2 + Hydroxylation (N-ethyl) CyHaN,Os  47.9%  CC(C)(0)Ocicec(ce)Celnc2ee(cee2n1CCN(CC)C(C)O)IN+]([0-])=0 = pA2-3
PA5-3 + N-Oxidation (alkyl) CyHyN;Os  47.9%  CC(C)(0)Ocicec(cet)Celnc2ee(cee2nCCN+]([0-])(CC)CC)N+]([0-1)=0 = pA3-2
PA5-4 + O-Sulfation (hydroxyl) CoHaN;0;8  47.9%  0=S(=0)(0)OC(C)(C)OcTcee(ced)Celnc2ec(cee2n1CCN(CC)CC)N+]([0-1)=0
PA5-5 + 0-Glucuronidation (itro) CooHaoNsOso™  36.5%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1cec2n(CCN(CC)CC)e(Cedeee(OC(C)(C)0)eed)nc2e Charged
PpA5-6 + Deamination to aldehyde CigH1gN3z05 23.9% CC(C)(0)Oc1cec(cec1)Celnc2ec(cce2n1CC=0)[N+]([0-])=0
PA5-7 + Deamination to alcohol CigHNsOs  23.9%  CC(C)(0)Ocicec(cet)Celnc2ee(cec2n1CCO)N+|([0-])=0
pA6 Deamination to aldehyde CigH1gN30,4 38.0% CC(C)Oc1cec(cc1)Ceinc2ec(cce2n1CC=0)[N+]([0-])=0 =pA2-13
pA7 Deamination to alcohol CigH,1N30,4 38.0% CC(C)Oc1cec(ce1)Celnc2ec(cce2n1CCO)[N+|([O-])=0 =pA1-4, pA2-14
pA8 Hydroxylation (O -isopropyl) CyHaN;O,  35.0%  CC(CO)Octcec(cet)Celnc2ec(cce2n1CCN(CC)CC)N+]([0-])=0
pA9 Hydroxylation (N-ethyl) CyHyN;O;  23.0%  CC(C)Ocicee(cet)Celnc2ec(cee2n1CCN(CC)CCO)N+([0-])=0
pA10 Hydroxylation (methy! linker) Cy3H3oN4Oy4 20.0% CC(C)Oc1cec(ce1)C(0)ctnc2ec(cce2n1CCN(CC)CC)N+]([0-])=0




Table S1-2. Metonitazene putative metabolites predicted with GLORYx freeware and their prediction score (adjusted score for second-generation metabolites)

Metonitazene

D Transformation Elemenl_a! Score Simplified molecular-input line-entry system (SMILES) Comment
composition
pB1 N-Deethylation CigH25N405 71.0%  [O-][N+](=0)c1cc2nc(Ce3cec(OC)ce3)n(CCNCC)c2ect =pB2-5
pB1-1 + 0-Demethylation CigHxN;O;  45.4%  [O-]IN+](=0)c1cc2nc(Ce3eec(0)ee3)n(CCNCC)e2eet = pA1-1, pAd-3, pB4-3
pB1-2 + Hydroxylation (O -methyl) CioHN,0;  45.4%  [O-]IN+](=0)c1cc2ne(Ce3eec(OCO)ce3)n(CCNCC)c2ect = pB5-1
pB1-3 + N-Deethylation CiHigN,O;  433%  [O-]IN+](=0)c1cc2nc(Celeec(OC)ce3)n(CCN)c2eet
pB1-4 + Deamination to alcohol Cq7H17N30,4 43.3%  [O-][N+](=0)c1cc2nc(Ce3cec(OC)ce3)n(CCO)c2cct =pB8
pB1-5 + Hydroxylation (N-ethyl) CigHNOy  433%  [O-]IN+](=0)c1cc2ne(Ce3eec(OC)ce3)n(CCNC(C)0)c2ect = pB2-9
pB1-6 + N-Oxidation (alkyl) CigHN,0;  433%  [O-]IN+](=0)c1cc2ne(Celeec(OC)ce3)n(CCN(0)CC)e2eet
pB2 Hydroxylation (N-ethyl) CyHaN,O,  71.0%  [O-]IN+](=0)c1ce2ne(Celecc(OC)ce3)n(CCN(CC)C(C)0)c2eet
pB2-1 + O-Sulfation (hydroxyl) CpiHzN;0;8  68.2%  [O-]IN+](=0)c1cc2ne(Celeec(OC)ce3)n(CCN(CC)C(C)OS(=0)(=0)0)c2cc
pB2-2 + 0-Demethylation CaoHyiN,O;  45.4%  [O-]IN+](=0)c1cc2nc(Ce3eee(0)ce3)n(CCN(CC)C(C)0)c2eet = pA2-2, pAd-4, pB4-4
pB2-3 + Hydroxylation (O -methyl) CoHxN,O5  45.4%  [O-]IN+](=0)ctcc2ne(Ce3eec(OCO)ee3)n(CCN(CC)C(C)0)c2eet = pB5-2
pB2-4 + O-Glucuronidation (hydroxyl) Cy7H3aN4O 4o 41.9%  [O-][N+](=0)c1cc2nc(Ce3cec(OC)ee3)n(CCN(CC)C(C)OC30C(C(0)C(0)C30)C(=0)0)c2cct
pB2-5 + N-Deethylation CigHzN,0;  36.9%  [O-]IN+](=0)c1ec2ne(Cedeec(OC)ee3)n(CCNCC)c2ee =pB1
pB2-6 + Dehydrogenation to ketone (hydroxyl) CyHN,0,  36.9% CC(=0)N(CC)CCn1c2ccc(ce2neCelcec(OC)ce )N+([O-1)=0
pB2-7 + Hydroxylation (N-ethyl) CoHxN,O5  36.9%  [O-]IN+](=0)ctcc2ne(Celeec(OC)ee3)n(CCN(CC)C(C)(0)0)c2ee
pB2-8 + N-Oxidation (alkyl) CyHxN,Os  36.9%  [O-]IN+](=0)c1ce2ne(Celecc(OC)ce3)n(CCIN+]([O-])(CC)C(C)0)c2cet
pB2-9 + N-Deethylation CigHN,O;  22.0%  [O-]IN+](=0)c1cc2ne(Celeec(OC)ce3)n(CCNC(C)O)c2eet =pB1-5
pB2-10  + Hydroxylation (N-ethyl) CyHN;Os  22.0%  CC(O)N(CCnic2cee(ce2nct Celece(OC)ce)N+]([0-)=0)C(C)0
pB3 N-Oxidation (alkyl) C1Hz6N4O4 71.0%  [O-][N+](=0)c1cc2nc(Ce3cec(OC)ce3)n(CCIN+|([O-])(CC)CC)c2cct
pB3-1 + 0-Demethylation CaoHaiN;O;  44.0%  [O-]IN+](=0)c1cc2nc(Ce3ecc(0)ced)n(CCIN+]([O-])(CC)CC)c2ect = pA3-1, pAd-5, pB4-5
pB3-2 + Hydroxylation (O -methyl) CoiHagNsOs  44.0%  [O-]IN+](=0)c1cc2nc(Ceeec(OCO)ced)n(CCIN+([0-])(CC)CC)e2ect = pB5-3
pB4 0-Demethylation CyHziN;O;  64.0%  [O-]IN+](=0)c1ce2ne(Ce3ecc(0)ced)n(CCN(CC)CC)c2cet = pA4, pB5-5
pB4-1 + O-Glucuronidation (hydroxyl) CaHzNsOy  62.7%  [O-]IN+](=0)c1cc2ne(Celeec(ce3)0C30C(C(0)C(0)C30)C(=0)0)n(CCN(CC)CC)e2ect = pA4-1
pB4-2 + O-Sulfation (hydroxyl) CyoHaiN;0sS  60.8% O=S(=0)(0)Oc1cee(cet)Ceinc2ee(cec2n1CON(CC)CC)N+([O-1)=0 = pA4-2
pB4-3 + N-Deethylation CigHxoN;O3  49.9%  [O-]IN+](=0)c1cc2ne(Ce3eec(O)ee3)n(CCNCC)e2eet = pA1-1, pAd-3, pB1-1
pB4-4 + Hydroxylation (N-ethyl) CooH2N,O4  49.9%  [O-][N+](=0)c1cc2ne(Cedeec(O)eed)n(CCN(CC)C(C)0)c2eet = pA2-2, pAd-4, pB2-2
pB4-5 + N-Oxidation (alkyl) CaHN;O,  49.9%  [O-]IN+](=0)ctcc2ne(Ce3eec(0)ee3)n(CCIN+]([0-])(CC)CC)e2eet = pA3-1, pAd-5, pB3-1
pB4-6 + Hydroxylation (phenyl) CaHaiN;O;  29.4%  [O-]IN+](=0)c1cc2nc(Cedece(0)c(0)ed)n(CCN(CC)CC)c2ee = pAd-7
pB4-7 + Deamination to aldehyde CigH13N304 23.0% [O-][N+](=0)c1cc2nc(Ce3cec(0)ce3)n(CC=0)c2cet =pA4-8
pB4-8 + Deamination to alcohol CygH15N304 23.0%  [O-][N+](=0)c1cc2nc(Ce3cec(0)cc3)n(CCO)c2ect = pA4-9
pB5 Hydroxylation (O -methyl) Cp1Ha6N4O4 64.0% [O-][N+](=0)c1cc2nc(Ce3cec(OCO)ce3)n(CCN(CC)CC)c2cct
pB5-1 + N-Deethylation CigHN,O;  49.9%  [O-]IN+](=0)c1ce2nc(Celeec(OCO)ce3)n(CCNCC)c2cct = pB1-2
pB5-2 + Hydroxylation (N-ethyl) CoHxN,Os  49.9%  [O-]IN+](=0)c1cc2ne(Celeec(OCO)ee3)n(CCN(CC)C(C)0)c2eet =pB2-3
pB5-3 + N-Oxidation (alkyl) CyHN,Os  49.9%  [O-]IN+](=0)c1ce2nc(Celeec(OCO)ee3)n(CCIN+([0-])(CC)CC)c2ect = pB3-2
pB5-4 + O-Sulfation (hydroxyl) CoiHxN,0;8  49.3%  0=S(=0)(0)0COc cec(ce)Celnc2ee(cec2n1CCN(CC)CC)IN+([0-])=0
pB5-5 + 0-Demethylation CyHaiN;O;  37.8%  [O-]IN+](=0)c1cc2ne(Ce3ecc(0)ced)n(CCN(CC)CC)c2eet = pA4, pB4
pB5-6 + Hydroxylation (O -methyl) CyHxN;O5  37.8% OC(0)Ocicee(cet)Celnc2ee(cec2n1CCN(CC)CC)IN+|([0-])=0
pB5-7 + Dehydrogenation to aldehyde (hydroxyl) ~ CpHxuN,O;  37.8%  [O-][N+](=0)c1ce2nc(Cedeec(OC=0)ce3)n(CCN(CC)CC)c2ect
pB5-8 + Deamination to aldehyde Cy7H15N305 24.3%  [O-][N+](=0)c1cc2nc(Ce3cec(OCO)ce3)n(CC=0)c2cct
pB5-9 + Deamination to alcohol CyHiNsOs  24.3%  [O-]IN+](=0)c1cc2nc(Ce3eec(0C0)eed)n(CCO)c2eet
pB6 O -Glucuronidation (N -oxide) Co7HasN4Og" 58.0% O=[N+](OC10C(C(O)C(0)C10)C(=0)0)c1ccc2n(CCN(CC)CC)c(Ce3ccc(OC)ec3)nc2et Charged
pB6-1 + O-Demethylation CosHaaNsOs”  36.5%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1cec2n(CCN(CC)CC)c(Cedece(O)ee3)nc2e = pA4-6; Charged
pB6-2 + Hydroxylation (O -methyl) CorHasNsOse™  36.5%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1cec2n(CCN(CC)CC)e(Cedeec(OCO)ee3)nc2e Charged
pB6-3 + N-Deethylation CosHaiNsOs”  31.9%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1ccc2n(CCNCC)e(Celeec(OC)ced)nc2e Charged
pB6-4 + Hydroxylation (N-ethyl) CorHasNsOsa™ 31.9%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1cec2n(CCN(CC)C(C)O)e(Cedeee(OC)ce3)ne2e Charged
pB6-5 + N-Oxidation (alkyl) CoHasNsOse™  31.9%  O=[N+](OC10C(C(0)C(0)C10)C(=0)0)c1 cee2n(CCIN+([0-])(CC)CC)e(Cedeec(OC)ce3)nc2e t Charged
pB7 Deamination to aldehyde Cy7H15N30,4 37.0% [O-][N+](=0)c1cc2nc(Ce3cec(OC)ce3)n(CC=0)c2cct
pB8 Deamination to alcohol CyHNsO,  37.0%  [O-]IN+](=0)c1ce2ne(Celeec(OC)ce3)n(CCO)c2ee =pB1-4
pB9 Hydroxylation (methyl linker) C1Hz6N4Oy4 24.0% COc1cec(ce1)C(O)c1nc2ec(ccec2n1CCN(CC)CC)N+]([0-])=0
pB10 Hydroxylation (benzimidazole) C1HpN4Oy4 23.0%  [O-][N+](=0)c1ccc2e(nc(Ce3ccc(OC)ce3)n2CCN(CC)CC)c10
pB11 N-Oxidation (nitro) C1HzsN4O4 23.0% [O-][N+](O)(O)c1cc2ne(Ce3cec(OC)ce3)n(CCN(CC)CC)c2cet




Table S1-3. Etodesnitazene putative metabolites predicted with GLORYx freeware and their prediction score (adjusted score for second-generation metabolites)

Etodesnitazene

D Transformation Elemenl_a! Score Simplified molecular-input line-entry system (SMILES) Comment
composition
pC1 N-Deethylation CyoHasNz0 78.0% CCOc1ccc(ce1)Celnc2ecccc2n1CCNCC =pC2-5
pC1-1 + O -Deethylation CygH1N;0 58.5% Oc1ccc(cc1)Celnc2ecccc2n1CCNCC = pC4-3, pD1-1, pD4-3
pC1-2 + Hydroxylation (O -ethyl) CyoH25N30, 58.5% CC(0)Oc1cce(cc1)Celnc2ccecc2n1CCNCC =pC5-1
pC1-3 + N-Deethylation CigHpiNsO 49.1%  CCOclcee(cet)Celnc2eceee2n1CON
pC1-4 + Deamination to alcohol CigH20N20, 49.1% CCOc1cce(cct)Celnc2ccecec2n1CCO =pC2-12, pC7
pC1-5 + Hydroxylation (N -ethyl) CyoHa5N30, 49.1%  CCOc1ccc(ce)Celnc2eccec2n1CCNC(C)O =pC2-9
pC1-6 + N-Oxidation (alkyl) CyoH25N30, 49.1% CCOc1cce(cct)Celnc2ecccc2n1CCN(O)CC =pC3-3
pC2 Hydroxylation (N-ethyl) CuHN;O,  78.0% CCOclcce(cet)Celnc2eccee2n1CCN(CC)C(C)O
pC2-1 + O-Sulfation (hydroxyl) CyHNsOsS  74.1%  CCOcleec(cet)Celnc2eceec2n1CCN(CC)C(C)OS(=0)(=0)0
pC2-2 + O-Deethylation CyHasN:O,  59.3%  Oclcce(cel)Celnc2eccee2n1CCN(CC)C(C)O = pC4-4, pD2-2, pD4-4
pC2-3 + Hydroxylation (O -ethyl) CyHN:O;  59.3% CC(O)Octcee(cet)Celnc2eccec2n1CCN(CC)C(C)O =pC5-2
pC2-4 + 0-Glucuronidation (hydroxyl) CpHyN:Os  45.2%  CCOcleee(cel)Celnc2eceee2n1CCN(CC)C(C)OC10C(C(0)C(0)C10)C(=0)0
pC2-5 + N-Deethylation CyoHasNzO 39.0% CCOc1ccc(cet)Celnc2ecccc2n1CCNCC =pC1
pC2-6 + Dehydrogenation to ketone (hydroxyl) CyoHy7N30, 39.0% CC(=0)N(CC)CCn1c2cccce2nciCelccc(OCC)ect
pC2-7 + Hydroxylation (N-ethyl) CyHNsO;  39.0% CCOcleec(cet)Celnc2eceec2n1CCN(CC)C(C)(0)O
pC2-8 + N-Oxidation (alkyl) CuHN;O;  39.0% CCOclcce(cet)Celnc2eccee2n1 CCIN+|([0-])(CC)C(C)O = pC3-4
pC2-9 + N-Deethylation CoH25N30, 25.0% CCOc1ccc(ce1)Celnc2eccce2n1CCNC(C)O =pC1-5
pC2-10  + Hydroxylation (N-ethyl) CpHpNsO;  25.0%  CC(O)N(CCnic2cceee2ned Celeee(OCC)eet)C(C)O
pC2-11 + Deamination to aldehyde CigH1sN20, 20.3% CCOc1ccc(ce1)Celnc2eccece2n1CC=0 =pC3-5, pC6
pC2-12 + Deamination to alcohol CigHzN,0, 20.3% CCOc1ccc(ce1)Celnc2eccecc2n1CCO =pC1-4, pC7
pC3 N-Oxidation (alkyl) Cz2H20N30, 78.0% CCOc1ccc(ce1)Celnc2eccee2n1CCIN+([O-])(CC)CC
pC3-1 + 0-Deethylation CyHasN:O,  59.3%  Oclccc(cel)Celnc2eccee2n CCIN+]([O-])(CC)CC = pC4-5, pD3-1, pD4-5
pC3-2 + Hydroxylation (O -ethyl) CyHN:O;  59.3% CC(O)Octcec(ced)Celnc2eccec2nCCIN+]([0-])(CC)CC =pC5-3
pC3-3 + N-Deethylation CyoH25N30, 21.1% CCOclcce(cel)Celnc2cecece2n1CCN(O)CC =pC1-6
pC3-4 + Hydroxylation (N -ethyl) Cz2H20N303 21.1% CCOc1ccc(ce1)Celnc2eccee2n1CCIN+]([O-])(CC)C(C)O =pC2-8
pC3-5 + Deamination to aldehyde CigHzN,0, 20.3% CCOc1cce(ce1)Celnc2eccec2n1CC=0 =pC2-11, pCé
pC4 O -Deethylation CyoHasNz0 76.0% Oc1ccc(ce1)Celnc2eccece2n1CCN(CC)CC = pC5-5, pD4, pD5-5
pC4-1 + O-Glucuronidation (hydroxyl) CxHxN:O;  745% CCN(CC)CCn1c2ccece2ned Celeec(ce1)OC10C(C(0)C(0)C10)C(=0)0 = pD4-1
pC4-2 + O-Sulfation (hydroxyl) CaHzsN3O,8  722%  O=S(=0)(0)Oci cee(ee)Celnc2cecee2n1CON(CC)CC = pD4-2
pC4-3 + N-Deethylation CygH,4N;O 59.3% Oc1ccc(cet)Celnc2ecccc2n1CCNCC =pC1-1, pD1-1, pD4-3
pC4-4 + Hydroxylation (N-ethyl) CpoH25N30, 59.3% Oc1cce(ce1)Celnc2eccee2n1CCN(CC)C(C)O =pC2-2, pD2-2, pD4-4
pC4-5 + N-Oxidation (alkyl) CyHysN:O,  59.3%  Oclcce(cel)Celnc2eccee2n1 CCIN+]([O-])(CC)CC = pC3-1, pD3-1, pD4-5
pC4-6 + Hydroxylation (phenyl) CoH25N30, 35.0% Oc1ccc(cc10)Ceinc2cececc2n1CCN(CC)CC =pD4-6
pC4-7 + Deamination to aldehyde CyH12aN,0, 25.8% Oclccc(cet)Celnc2eccecc2n1CC=0 = pD4-7
pC4-8 + Deamination to alcohol CigH1N202 25.8% Oclccc(ce1)Celnc2eccece2n1CCO =pD4-8
pC5 Hydroxylation (O -ethyl) CuHxN;O,  76.0% CC(O)Octcee(cel)Celnc2eccec2n1CCN(CC)CC
pC5-1 + N-Deethylation CyoH25N30, 59.3% CC(0)Oc1cce(cct)Celnc2ccecc2n1CCNCC =pC1-2
pC5-2 + Hydroxylation (N -ethyl) CpoHaoN305 59.3% CC(0)Oc1cec(ce1)Celnc2ceecece2n1CCN(CC)C(C)O =pC2-3
pC5-3 + N-Oxidation (alkyl) CyHN:O;  59.3% CC(O)Octcec(ced)Celnc2eccec2nCCIN#]([0-])(CC)CC =pC3-2
pC5-4 + O-Sulfation (hydroxyl) CyHN;OsS  57.8% 0=S(=0)(0)OC(C)Oci cec(cet)Celnc2eccce2n1CCN(CC)CC
pC5-5 + O-Deethylation CyoHasNz0 47.9%  Ocicee(cc1)Celnc2cceccc2n1CCN(CC)CC = pC4, pD4, pD5-5
pC5-6 + Hydroxylation (O -ethyl) CpHpNsO;  47.9%  CC(O)(0)Octcee(ce)Cetnc2eceee2n1CCN(CC)CC
pC5-7 + Dehydrogenation to ketone (hydroxyl) CyoHy7N30, 47.9% CC(=0)Oc1ccc(cc1)Ceinc2cecccc2n1CCN(CC)CC
pC5-8 + Deamination to aldehyde CygH1N,05 28.1% CC(0)Oc1cce(cc1)Celnc2cecccc2n1CC=0
pC5-9 + Deamination to alcohol CigHzN205 28.1% CC(0)Oc1cee(cc1)Celnc2ececcc2n1CCO
pC6é Deamination to aldehyde CygH1N,0, 37.0% CCOc1ccc(cet)Celnc2eccecc2n1CC=0 =pC2-11, pC3-5
pC7 Deamination to alcohol CigHz0N20, 37.0% CCOc1ccc(ce1)Celnc2eccece2n1CCO =pC1-4, pC2-12
pC8 Hydroxylation (N-ethyl) CuHN;O,  23.0% CCOclcce(cet)Celnc2eccee2n1CCN(CC)CCO
pC9 Hydroxylation (methyl linker) CyoHgN30, 20.0% CCOc1ccc(ce1)C(O)c1nc2ececcc2n1CCN(CC)CC
pC10 Hydroxylation (O-ethyl) CyHpN;0,  20.0% OCCOc1cee(cet)Celnc2eceee2n1CCN(CC)CC




Table S1-3. Metodesnitazene putative metabolites predicted with GLORYx freeware and their prediction score (adjusted score for second-generation metabolites)

Metodesnitazene

D Transformation Elemenl_a! Score Simplified molecular-input line-entry system (SMILES) Comment
composition
pD1 N-Deethylation CigHa3N3;0 71.0% COc1ccc(ce1)Celnc2ecccc2n1CCNCC =pD2-5
pD1-1 + O -Demethylation CygH1N;0 45.4% Oc1cee(ce1)Celnc2ccccc2n1CCNCC =pC1-1, pC4-3, pD4-3
pD1-2 + Hydroxylation (O -methyl) CigH23N30, 45.4% 0OCOc1ccc(cet)Celnc2eccec2n1CCNCC = pD5-1
pD1-3 + N-Deethylation Ci7HigN;O 44.0% COcicee(ce)Cetnc2eeeec2n1CON
pD1-4 + Deamination to alcohol Cy7H1sN20, 44.0% COc1cee(ce1)Celnc2ccecec2n1CCO =pD7
pD1-5 + Hydroxylation (N-ethyl) C1gH23N30, 44.0% COc1ccc(cc1)Celnc2eeece2n1CCNC(C)O =pD2-9
pD1-6 + N-Oxidation (alkyl) CigH23N30, 44.0% COc1cee(ce1)Celnc2cceec2n1CCN(O)CC
pD2 Hydroxylation (N-ethyl) CyHzN;O,  71.0% COclcce(cel)Celnc2eccec2n1CCN(CC)C(C)O
pD2-1 + O-Sulfation (hydroxyl) CyHxN;OsS  68.2%  COclcec(cet)Celnc2eecec2n1CCN(CC)C(C)OS(=0)(=0)0
pD2-2 + 0-Demethylation CyHysN;O,  45.4%  Oclcce(cel)Celnc2eccce2n1CCN(CC)C(C)O = pC2-2, pCA-4, pD4-4
pD2-3 + Hydroxylation (O -methyl) Cy1Hz7N305 45.4% 0OCOc1ccc(ce)Celnc2eccec2n1CCN(CC)C(C)O =pD5-2
pD2-4 + 0-Glucuronidation (hydroxyl) CyHyNsOs  41.9%  COclecc(cet)Celnc2eceee2n1 CCN(CC)C(C)OCTOC(C(0)C(0)C10)C(=0)0
pD2-5 + N-Deethylation CigH23N30 36.9% COc1cec(ce1)Celnc2ecccc2n1CCNCC =pD1
pD2-6 + Dehydrogenation to ketone (hydroxyl) Cy1H,5N30, 36.9% CC(=0)N(CC)CCn1c2cccce2nciCeicec(OC)cct
pD2-7 + Hydroxylation (N-ethyl) CypHxN;O;  36.9% COclcec(cet)Celnc2eecec2n1CCN(CC)C(C)(0)O
pD2-8 + N-Oxidation (alkyl) CyHzN;O;  36.9%  COclcce(cel)Celnc2eccec2nCCIN+]([O-])(CC)C(C)O
pD2-9 + N-Deethylation CigH23N30, 22.0% COc1cec(ce1)Celnc2eccce2n1CCNC(C)O =pD1-5
pD2-10  + Hydroxylation (N-ethyl) CyHyN;O;  22.0% CC(O)N(CCnlc2cceee2nedCeleec(OC)eet)C(C)O
pD3 N-Oxidation (alkyl) Cy1Ha7N30, 71.0% COc1cce(cet)Celnc2eceec2n1CCIN+|([O-])(CC)CC
pD3-1 + 0-Demethylation CyHysN;O,  44.0% Oclccc(cel)Celnc2eccee2n1 CCIN+]([O-])(CC)CC = pC3-1, pCA-5, pD4-5
pD3-2 + Hydroxylation (O -methyl) Ca1H27N303 44.0% OCOc1cec(cel)Celnc2eccce2n1CCIN+([O-])(CC)CC = pD5-3
pD4 O-Demethylation CyoHasNz0 64.0% Oc1ccc(ce1)Celnc2eccecc2n1CCN(CC)CC = pC4, pC5-5, pD5-5
pD4-1 + 0-Glucuronidation (hydroxyl) CyHzNsO;  62.7% CCN(CC)CCnic2cecee2ne] Celeec(ce1)OC10C(C(0)C(0)C10)C(=0)0 = pC4-1
pD4-2 + O-Sulfation (hydroxyl) CaoHasN;O,8  60.8% 0=S(=0)(0)Oc1cee(cet)Celnc2ecece2n1CCN(CC)CC = pC4-2
pD4-3 + N-Deethylation CigH24N3O 49.9%  Oc1cee(cec1)Celnc2ccecc2n1CCNCC =pC1-1, pC4-3, pD1-1
pD4-4 + Hydroxylation (N-ethyl) CaoHasN;0, 49.9%  Oclccc(ce1)Celnc2cceec2n1CCN(CC)C(C)O =pC2-2, pC4-4, pD2-2
pD4-5 + N-Oxidation (alkyl) CyHzsN:O,  49.9%  Oclccc(ced)Celnc2eceee2n CCIN+]([0-])(CC)CC = pC3-1, pC4-5, pD3-1
pD4-6 + Hydroxylation (phenyl) CyoH,5N30, 29.4% Oc1ccc(ce10)Ceinc2cecce2n1CCN(CC)CC = pC4-6
pD4-7 + Deamination to aldehyde CigH12N20, 21.8% Oclccc(ce1)Celnc2eccece2n1CC=0 =pC4-7
pD4-8 + Deamination to alcohol C1gH1N20, 21.8% Oc1lccc(cc)Celnc2ccccc2n1CCO =pC4-8
pD5 Hydroxylation (O -methyl) Cy1Hz7N30, 64.0% OCOc1ccc(cc1)Celnc2ceccec2n1CCN(CC)CC
pD5-1 + N-Deethylation C1gH23N30, 49.9% OCOc1cce(ce1)Celnc2ccecec2n1CCNCC =pD1-2
pD5-2 + Hydroxylation (N-ethyl) CpHxNsO;  49.9% OCOcicee(cet)Celnc2ececc2n1CCN(CC)C(C)O = pD2-3
pD5-3 + N-Oxidation (alkyl) CyHzN;O;  49.9% OCOcicec(cet)Celnc2ccece2n1CCIN+([0-])(CC)CC = pD3-2
pD5-4 + O-Sulfation (hydroxyl) CH7N3O5S  49.3%  O=8(=0)(0)OCOc1cce(cc1)Ceinc2cececc2n1CCN(CC)CC
pD5-5 + O-Demethylation CyoHasN;0 37.8% Oc1cce(ce1)Celnc2eccecc2n1CCN(CC)CC = pC4, pC5-5, pD4
pD5-6 + Hydroxylation (O -methyl) CyHxN;O;  37.8% OC(0)Ocicee(ce)Celnc2eecce2n1CON(CC)CC
pD5-7 + Dehydrogenation to aldehyde (hydroxyl) Cy1H,5N30, 37.8% 0=COc1cce(cc1)Celnc2cccee2n1CCN(CC)CC
pD5-8 + Deamination to aldehyde Cy7H16N205 23.7% OCOc1cec(cc1)Celnc2ceccec2n1CC=0
pD5-9 + Deamination to alcohol Ci7H1N203 23.7% OCOc1cce(ce1)Celnc2cceec2n1CCO
pD6 Deamination to aldehyde Cy7H1N202 35.0% COc1cec(ce1)Celnc2eccce2n1CC=0
pD7 Deamination to alcohol Ci7H1N20, 35.0% COc1cee(ce1)Celnc2ceeccc2n1CCO =pD1-4

pD8 Hydroxylation (methy! linker) Cy1Hz7N30, 24.0% COc1cec(ce1)C(O)e1nc2cceec2n1CCN(CC)CC




