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Fig. S1. General chemical structures of the β-lactam antibiotics: penicillins, cephalosporins, 

carbapenems, and monobactams. Reprinted from [1].  

 

 

 

 

Fig. S2. General chemical structure of sulfonamides   



 

Fig. S3. General chemical structure of tetracyclines  

 

 

 

 

Fig. S4. Chemical structures of the main fluoroquinolone and macrolide antibiotics. Reprinted from 

[2]. Copyright (2016), with permission from Elsevier. 

 



Table S1. Main available standards of transformation products (TPs) of sulfonamides. The TPs belong to sulfamethoxazole (SMX, C10H11N3O3S), 

sulfapyridine (SPD, C11H11N3O2S), sulfadiazine (SDZ, C10H10N4O2S), sulfamerazine (SMR, C11H12N4O2S), and sulfamethazine (SMT, 

C12H14N4O2S).  

Transformation product CAS number Molecular 

formula 

Parent compound Δ formula 

N-acetylsulfadiazine 127-74-2 C12H12N4O3S SDZ + C2H2O 

N-acetylsulfamerazine 127-73-1 C13H14N4O3S SMZ + C2H2O 

N-acetylsulfamethazine 100-90-3 C14H16N4O3S SMT + C2H2O 

N-acetylsulfamethoxazole 21312-10-7 C12H13N3O4S SMX + C2H2O 

N-acetylsulfapyridine 19077-98-6 C13H13N3O3S SPD + C2H2O 

4-nitroso sulfamethoxazole 131549-85-4 C10H9N3O4S SMX - H2, + O 

sulfamethoxazole β-D-glucuronide 14365-52-7 C16H19N3O9S SMX + C6H8O6 

5-Hydroxysulfapyridine 50930-57-9 C11H11N3O3S SPD + O 

5-[4-(Acetylamino)benzenesulf-onyloxy]sulfapyridine 

acetate 

- C21H20N4O7S2 SPD + C10H9NO5S 

 

  



Table S2. Main available standards of transformation products (TPs) of tetracyclines. The TPs belong to tetracycline (TC, C22H24N2O8), 

chlortetracycline (CTC, C22H23ClN2O8), doxycycline (DOX, C22H24N2O8), and oxytetracycline (OTC, C22H24N2O9).  

Transformation product CAS number Molecular 

formula 

Parent compound Δ formula 

4-epi-tetracycline 79-85-6 C22H24N2O8 TC - 

anhydrotetracycline 1665-56-1 C22H22N2O7 TC - H2O 

4-epi-anhydrotetracycline 7518-17-4 C22H22N2O7 TC - H2O 

4-epi-chlortetracycline 14297-93-9 C22H23ClN2O8 CTC - 

isochlortetracycline 514-53-4 C22H23ClN2O8 CTC - 

6-demethyl-chlortetracycline - C21H20ClN2O8
- CTC - CH3 

N-Desmethyl doxycycline 86271-83-2 C₂₁H₂₂N₂O₈ DOX - CH2 

4-epi-oxytetracycline 14206-58-7 C22H24N2O8 OTC - 

 

  



Table S3. Main available standards of transformation products (TPs) of macrolides. The TPs belong to erythromycin (ERY, C37H67NO13), 

clarithromycin (CLA, C38H69NO13), azithromycin (AZI, C38H72N2O12)  

Transformation product CAS number Molecular 

formula 

Parent compound Δ formula 

Anhydroerythromycin 23893-13-2 C37H65NO12 ERY - H2O 

Erythromycin oxime 13127-18-9 C37H68N2O13 ERY + NH 

Erythromycin enol ether 33396-29-1 C37H65NO12 ERY - H2O  

N-Demethylerythromycin 992-62-1 C36H65NO13 ERY - CH2 

N-Desmethyl clarithromycin 101666-68-6 C37H67NO13 CLA - CH2 

Descladinosyl clarithromycin 118058-74-5 C30H55NO10 CLA - C8H14O3 

14-hydroxy clarithromycin 116836-41-0 C38H69NO14 CLA + O 

N-Desmethyl azithromycin 76801-85-9 C37H70N2O12 AZI - CH2 

N’-Desmethyl azithromycin 172617-84-4 C37H70N2O12 AZI - CH2 

Descladinose azithromycin 117693-41-1 C30H58N2O9 AZI - C8H14O3 

Azithromycin N-oxide 90503-06-3 C38H72N2O13 AZI + O 
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