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Supplementary Table 1: Sources of significant scaffolds of NDM-1 inhibitors from primary literature. 
The representative molecules and scaffolds are not the whole dataset, instead, they are the significant 
scaffolds, as well as several representative natural products. 

No. Molecules Scaffold  Count Year  Reference  

1 Aspergillomarasmine A  

derivatives 

 

10 2017 Zhang et 

al., 2017 

2 Captopril analogues 

 

21 2014 Li et al., 

2014 

3 Thiol-based inhibitor 

 

15 2018 Büttner et 

al., 2018 

4 Amino acid thioester  

derivative 

 

5 2015 Liu et al., 

2015 

5 ((S)-3-Mercapto-2-

methylpropanamido)acetic 

acid derivatives  

12 2018 Liu et al., 

2018a 

6 Thiol-based inhibitor 

 

14 2018 Cain et al., 

2018 

7 Mercaptocarboxylic acids 

with bioisoteric groups 

 

11 2017 Skagseth et 

al., 2017 

8 Isatin-β-thiosemicarbazones 

 

14 2018 Song et al., 

2018 

9 Triazolylthioacetamide 

 

24 2016 Zhai et al., 

2016 

10 Azolylthioacetamides 

 

9 2017 Xiang et al., 

2017 

11 Rhodanine derivatives 

 

17 2018 Xiang et al., 

2018 

12 Dipicolinic acid derivatives 

 

29 2018 Chen et al., 

2017 

https://sciwheel.com/work/citation?ids=11969359&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969359&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969359&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969359&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969360&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969360&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969360&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969360&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645343&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645343&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645343&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645343&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969512&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969512&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969512&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969512&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645402&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645402&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645402&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645402&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8645402&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969459&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969459&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969459&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969459&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969441&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969441&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969441&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969441&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12652795&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12652795&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12652795&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12652795&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10395478&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10395478&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10395478&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10395478&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969435&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969435&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969435&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969435&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969453&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969453&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969453&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969453&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969408&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969408&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969408&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969408&pre=&suf=&sa=0
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No. Molecules Scaffold  Count Year  Reference  

13 6-phosphonomethylpyridine-

2-carboxylates 

 

3 2018 Hinchliffe et 

al., 2018 

14 Cyclic boronates 

 

5 2016 Brem et al., 

2016b 

15 Boronic acids 

 

6 2017 Santucci et 

al., 2017 

16 Chromone scaffold 

 

1 2016 Christopeit 

and Leiros, 

2016 

17 Thiophene-carboxylic acid 

derivatives 

 

3 2013 Shen et al., 

2013 

18 Rosmarinic acid and  

salvianolic acid A 

 

 

3 2018 Yu et al., 

2018 

19 Captopril analogues 

 

5 2016 Brem et al., 

2016a 

20 Magnolol, natural product 

 

1 2018 Liu et al., 

2018b 

21 TPA, metal chelator 

 

1 2018 Schnaars 

et al., 2018 

22 N-Sulfonyl Pyrrole-2-carbox-

ylates 

 

9 2021 Farley et 

al., 2021 

23 Thiosemicarbazone  

derivatives 

 

2 2021 Zhao et al., 

2021 

https://sciwheel.com/work/citation?ids=5424130&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424130&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424130&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424130&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424021&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424021&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424021&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424021&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5424021&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969509&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969509&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969509&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969509&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969357&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969357&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969357&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969338&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969338&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969338&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969338&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969480&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969480&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969480&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969480&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8647473&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8647473&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8647473&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8647473&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=8647473&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969370&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969370&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969370&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969370&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969370&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969443&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969443&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969443&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969443&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541384&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541384&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541384&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541384&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969381&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969381&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969381&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969381&pre=&suf=&sa=0
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No. Molecules Scaffold  Count Year  Reference  

24 Benzimidazole and benzox-

azole zinc chelators 

 

6 2021 Jackson et 

al., 2021 

25 D-captopril derivatives 

 

10 2021 Ma et al., 

2021 

26 Carnosic acid,  

natural product  

 

1 2020 Yang et al., 

2020 

27 Triazole inhibitors 

 

6 2020 Muhammad 

et al., 2020 

28 Oleanolic acid analogues 

 

1 2020 Zhou et al., 

2020 

29 H2 DEDPA derivatives 

 

16 2020 Cui et al., 

2020 

30 Cephalosporin prochelator 

 

1 2020 Jackson et 

al., 2020 

31 Iminodiacetic acid  

derivatives 

 

12 2020 Chen et al., 

2020 

32 Ebselen derivative 

 

1 2020 Jin et al., 

2020 

33 Small molecule  

carboxylates 

 

5 2020 Tehrani et 

al., 2020a 

34 Isoliquiritin, natural product   

 

1 2020 Wang et 

al., 2020 

35 Aminocarboxylic acid 

 

15 2020 Tehrani et 

al., 2020b 

https://sciwheel.com/work/citation?ids=11969351&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969351&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969351&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969351&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540450&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540450&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540450&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540450&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540449&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540449&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540449&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11540449&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969398&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969398&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969398&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969398&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969474&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969474&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969474&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969474&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969388&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969388&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969388&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969388&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969401&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969401&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969401&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969401&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969387&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969387&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969387&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969387&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969430&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969430&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969430&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969430&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969406&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969406&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969406&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969406&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969406&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969329&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969329&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969329&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969329&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969393&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969393&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969393&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969393&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969393&pre=&suf=&sa=0
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No. Molecules Scaffold  Count Year  Reference  

36 3-Bromopyruvate 

 

1 2020 Kang et al., 

2020 

37 Selenium-containing  

scaffold 

 

20 2019 Chen et al., 

2019 

38 Dithiocarbamate scaffold 

 

10 2019 Ge et al., 

2019 

39 Pterostilbene, 

natural product  

 

1 2019 Liu et al., 

2019a 

40 Baicalin, natural product  

 

1 2019 Shi et al., 

2019 

41 ZINC84525623 

 

1 2019 Rehman et 

al., 2019 

42 Azolylthioacetamide  

derivatives 

 

11 2019 Liu et al., 

2019b 

43 Ebsulfur scaffold 

 

19 2019 Su et al., 

2019 

44 Amino acid thioesters 

 

 

 

7 2019 Zhang et 

al., 2019 

45 Phosphonamidate  

monoesters 

 

2 2022 Palica et 

al., 2022 

https://sciwheel.com/work/citation?ids=11969330&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969330&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969330&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969330&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969455&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969455&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969455&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969455&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969394&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969394&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969394&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969394&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969411&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969411&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969411&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969411&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969411&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969331&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969331&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969331&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969331&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969333&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969333&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969333&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969333&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969349&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969349&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969349&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969349&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969349&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969410&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969410&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969410&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969410&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969389&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969389&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969389&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969389&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541431&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541431&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541431&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541431&pre=&suf=&sa=0
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No. Molecules Scaffold  Count Year  Reference  

46 Fisetin, natural product  

 

1 2022 Guo et al., 

2022 

47 Emerione A, natural product 

 

2 2022 He et al., 

2022 

48 N-aryl mercaptoacetamide 

derivatives 

 

13 2021 Yahiaoui et 

al., 2021 

49 1,2,4-Triazole-3-thione 

 

1 2021 Legru et al., 

2021 

50 H2 DEDPA derivatives 

 

5 2021 Chen et al., 

2021 

51 N-acylhydrazone derivatives 

 

11 2021 Gao et al., 

2021 

52 Ethane-1,2-dithiol and  

propane-1,2-dithiol 

 

24 2021 Krasavin et 

al., 2021 

53 Aspergillomarasmine A  

derivatives 

 

23 2022 Koteva et 

al., 2022 

54 Unithiol drug repositioning 

 

1 2022 Grigorenko 

et al., 2022 

55 Thiosemicarbazones 

 

13 2021 Ge et al., 

2021 

56 8-hydroxyquinoline-7-car-

boxylic acid derivatives 

 

15 2021 Shin et al., 

2021 

57 Hydroxamate derivatives 

 

13 2022 Chigan et 

al., 2022b 

https://sciwheel.com/work/citation?ids=12541437&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541437&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541437&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541437&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541440&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541440&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541440&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541440&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541447&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541447&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541447&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12541447&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969495&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969495&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969495&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969495&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969528&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969528&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969528&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969528&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969419&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969419&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969419&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969419&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969489&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=11969489&pre=&suf=&sa=0
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No. Molecules Scaffold  Count Year  Reference  

58 Quinolinyl sulfonamides and 

sulphonyl esters 

 

 

26 2022 Chigan et 

al., 2022a 

59 Cephalosporin analogues 

 

24 2022 Hu et al., 

2022 

60 Cephalosporin prodrugs 

 

6 2021 van Haren 

et al., 2021 

61 Dipyridyl-substituted thio-

semicarbazone 

 

2 2021 Li et al., 

2021a 

62 Diaryl-substituted  

thiosemicarbazone 

 

 

 

26 2021 Li et al., 

2021b 
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