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1. Characterization data of compounds 1 to 32 

 

Figure S1. 1H NMR (500 MHz) spectrum of 6-aminohexylbiguanide hydrochloride (1) in DMSO-d6 
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Figure S2. 13C NMR (126 MHz) spectrum of 6-aminohexylbiguanide hydrochloride (1) in DMSO-d6 
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Figure S3. 1H NMR (400 MHz) spectrum of bromobenzylbiguanide hydrochloride (2) in DMSO-d6 
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Figure S4. 13C NMR (101 MHz) spectrum of bromobenzylbiguanide hydrochloride (2) in DMSO-d6 
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Figure S5. 1H NMR (400 MHz) spectrum of tert-butyl (4-ethynylphenyl)carbamate (3) in chloroform-d 
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Figure S6. 13C NMR (101 MHz) spectrum of tert-butyl (4-ethynylphenyl)carbamate (3) in chloroform-d 
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Figure S7. 1H NMR (400 MHz) spectrum of tert-butyl(4-((4-((3-carbamimidoylguanidino) methyl)phenyl)ethynyl)phenyl) carbamate (4) in 

DMSO-d6 
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Figure S8. 13C NMR (101 MHz) spectrum of tert-butyl(4-((4-((3-carbamimidoylguanidino) methyl) phenyl)ethynyl)phenyl) carbamate (4) in 

DMSO-d6 
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Figure S9. 1H NMR (400 MHz) spectrum of 4-aminophenylethynylbenzylbiguanide hydrochloride (5) in DMSO-d6 
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Figure S10. 13C NMR (101 MHz) spectrum of 4-aminophenylethynylbenzylbiguanide hydrochloride (5) in DMSO-d6 
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Figure S11. 1H NMR (400 MHz) spectrum of but-3-yn-1-biguanide hydrochloride (6) in DMSO-d6 
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Figure S12. 13C NMR (126 MHz) spectrum of but-3-yn-1-biguanide hydrochloride (6) in DMSO-d6 
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Figure S13. 1H NMR (500 MHz) spectrum of propargyl-biguanide hydrochloride (7) in DMSO-d6 
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Figure S14. 13C NMR (126 MHz) spectrum of propargyl-biguanide hydrochloride (7) in DMSO-d6 
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Figure S15. 1H NMR (300 MHz) spectrum of 2-(2,6-dioxopiperidin-3-yl)-4-hydroxyisoindoline-1,3-dione (8) in DMSO-d6 
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Figure S16. 13C NMR (101 MHz) spectrum of 2-(2,6-dioxopiperidin-3-yl)-4-hydroxyisoindoline-1,3-dione (8) in DMSO-d6 
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Figure S17. 1H NMR (400 MHz) spectrum of tert-butyl 2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetate (9) in DMSO-d6 
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Figure S18. 13C NMR (101 MHz) spectrum of tert-butyl 2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetate (9) in DMSO-d6 
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Figure S19. 1H NMR (400 MHz) spectrum of 2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetic acid (10) in DMSO-d6 



S21 
 

 

Figure S20. 13C NMR (101 MHz) spectrum of 2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetic acid (10) in DMSO-d6 
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Figure S21. 1H NMR (400 MHz) spectrum of N-(6-aminohexylbiguanide)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-

yl)oxy)acetamide formate (11) in DMSO-d6 
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Figure S22. 13C NMR (101 MHz) spectrum of N-(6-aminohexylbiguanide)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-

yl)oxy)acetamide formate (11) in DMSO-d6 
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Figure S23. COSY NMR (400 MHz) spectrum of N-(6-aminohexylbiguanide)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-

yl)oxy)acetamide formate (11) in DMSO-d6 
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Figure S24. HSQC NMR spectrum of N-(6-aminohexylbiguanide)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetamide 

formate (11) in DMSO-d6 
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Figure S25. HMBC NMR spectrum of N-(6-aminohexylbiguanide)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetamide 

formate (11) in DMSO-d6 
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Figure S26. 1H NMR (400 MHz) spectrum of N-(4-((4-((3-biguanidemethyl)phenyl) ethynyl)phenyl)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-

dioxoisoindolin-4-yl)oxy)acetamide formate (12) in DMSO-d6 



S28 
 

 

Figure S27. 13C NMR (101 MHz) spectrum of N-(4-((4-((3-biguanidemethyl)phenyl) ethynyl)phenyl)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-

dioxoisoindolin-4-yl)oxy)acetamide formate (12) in DMSO-d6 
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Figure S28. HSQC edited spectrum of N-(4-((4-((3-biguanidemethyl)phenyl) ethynyl) 

phenyl)-2-((2-(2,6-dioxopiperidin-3-yl)-1,3-dioxoisoindolin-4-yl)oxy)acetamide formate (12) in DMSO-d6 
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Figure S29. 1H NMR (400 MHz) spectrum of 2-(2,6-dioxopiperidin-3-yl)-4-nitroisoindoline-1,3-dione (13) in DMSO-d6 
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Figure S30. 13C NMR (101 MHz) spectrum of 2-(2,6-dioxopiperidin-3-yl)-4-nitroisoindoline-1,3-dione (13) in DMSO-d6 
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Figure S31. 1H NMR (400 MHz) spectrum of 4-amino-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (14) in DMSO-d6 
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Figure S32. 13C NMR (101 MHz) spectrum of 4-amino-2-(2,6-dioxopiperidin-3-yl)   isoindoline-1,3-dione (14) in DMSO-d6 
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Figure S33. 1H NMR (400 MHz) spectrum of 4-azido-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (15) in DMSO-d6 
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Figure S34. 13C NMR (101 MHz) spectrum of 4-azido-2-(2,6-dioxopiperidin-3-yl)     isoindoline-1,3-dione (15) in DMSO-d6 
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Figure S35. 1H NMR (400 MHz) spectrum of 4-(4-(2-biguanide-ethyl)-1H-1,2,3-triazol-1-yl)  -2-(2,6-dioxopiperidin-3-yl) isoindoline-1,3-dione 

formate (16) in DMSO-d6 
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Figure S36. 13C NMR (176 MHz) spectrum of 4-(4-(2-biguanide-ethyl)-1H -1,2,3-triazol-1-yl)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione 

formate (16) in DMSO-d6 
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Figure S37. COSY NMR (400 MHz) spectrum of 4-(4-(2-biguanide-ethyl)-1H- 1,2,3-triazol-1-yl)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-

dione formate (16) in DMSO-d6 
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Figure S38. HSQC editied NMR spectrum of 4-(4-(2-biguanide-ethyl)-1H  -1,2,3-triazol-1-yl)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione 

formate (16) in DMSO-d6 



S40 
 

 

Figure S39. HMBC NMR spectrum of 4-(4-(2-biguanide-ethyl)-1H-1,2,3-triazol-1-yl)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione 

formate (16) in DMSO-d6 
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Figure S40. 1H NMR (400 MHz) spectrum of 2-(2-(2-azidoethoxy)ethoxy)ethan-1-ol (17) in chloroform-d 
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Figure S41. 13C NMR (101 MHz) spectrum of 2-(2-(2-azidoethoxy)ethoxy)ethan-1-ol (17) in chloroform-d 
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Figure S42. 1H NMR (400 MHz) spectrum of 2-(2-(2-azidoethoxy)ethoxy)ethylmethane sulfonate (18) in chloroform-d 



S44 
 

 

Figure S43. 13C NMR (101 MHz) spectrum 2-(2-(2-azidoethoxy)ethoxy)ethylmethane sulfonate (18) in chloroform-d 
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Figure S44. 1H NMR (400 MHz) spectrum of 4-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (19) in 

DMSO-d6 
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Figure S45. 13C NMR (101 MHz) spectrum of 4-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)-2-(2,6-dioxopiperidin-3-yl)isoindoline-1,3-dione (19) in 

DMSO-d6 
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Figure S46. 1H NMR (500 MHz) spectrum of 4-(2-(2-(2-(4-(biguanidemethyl)-1H  -1,2,3-triazol-1-yl)ethoxy)ethoxy)ethoxy)-2-(2,6-

dioxopiperidin-3-yl)isoindoline-1,3-dione formate (20)  in DMSO-d6 
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Figure S47. 13C NMR (126 MHz) spectrum of 4-(2-(2-(2-(4-(biguanidemethyl)-1H -1,2,3-triazol-1-yl)ethoxy)ethoxy)ethoxy)-2-(2,6-

dioxopiperidin-3-yl)isoindoline-1,3-dione formate (20) in DMSO-d6 
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Figure S48. 1H NMR (400 MHz) spectrum of tert-butyl (4-bromobenzyl)carbamate (21) in DMSO-d6 
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Figure S49. 13C NMR (101 MHz) spectrum of tert-butyl (4-bromobenzyl)carbamate (21) in DMSO-d6 



S51 
 

 

Figure S50. 1H NMR (400 MHz) spectrum of tert-butyl (4-(4-methylthiazol-5-yl)benzyl) carbamate (22) in DMSO-d6 
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Figure S51. 13C NMR (101 MHz) spectrum of tert-butyl (4-(4-methylthiazol-5-yl)benzyl) carbamate (22) in DMSO-d6 
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Figure S52. 1H NMR (400 MHz) spectrum of (4-(4-methylthiazol-5-yl)phenyl)methanamine hydrochloride (23) in DMSO-d6 
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Figure S53. 13C NMR (101 MHz) spectrum of (4-(4-methylthiazol-5-yl)phenyl) methanamine hydrochloride (23) in DMSO-d6 
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Figure S54. 1H NMR (400 MHz) spectrum of tert-butyl (2R)-4-hydroxy-2- ( (4-(4-methylthiazol-5-yl)benzyl)carbamoyl) pyrrolidine-1-

carboxylate (24) in DMSO-d6 
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Figure S55. 13C NMR (101 MHz) spectrum of tert-butyl (2R)-4-hydroxy-2-((4-(4-methylthiazol-5-yl)benzyl)carbamoyl) pyrrolidine-1-

carboxylate (24) in DMSO-d6 
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Figure S56. 1H NMR (400 MHz) spectrum of (2S)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)pyrrolidine-2-carboxamide hydrochloride (25) 

in DMSO-d6 
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Figure S57. 13C NMR (101 MHz) spectrum of (2S)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)pyrrolidine-2-carboxamide hydrochloride 

(25) in DMSO-d6 
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Figure S58. 1H NMR (500 MHz) spectrum  of tert-butyl (1-((2R)-4-hydroxy-2-((4-(4-methylthiazol-5-yl) benzyl) carbamoyl) pyrrolidin-1-yl)-

3,3-dimethyl-1-oxobutan-2-yl)carbamate (26) in DMSO-d6 
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Figure S59. 13C NMR (126 MHz) spectrum of tert-butyl (1-((2R)-4-hydroxy-2-((4-(4-methylthiazol-5-yl) benzyl) carbamoyl) pyrrolidin-1-yl)-

3,3-dimethyl-1-oxobutan-2-yl)carbamate (26) in DMSO-d6 



S61 
 

 

Figure S60. 1H NMR (400 MHz) spectrum  of (2R)-1-(2-amino-3,3-dimethylbutanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-

yl)benzyl)pyrrolidine-2-carboxamide hydrochloride (27) in DMSO-d6 
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Figure S61. 13C NMR (101 MHz) spectrum of (2R)-1-(2-amino-3,3-dimethylbutanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-

yl)benzyl)pyrrolidine-2-carboxamide hydrochloride (27) in DMSO-d6 
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Figure S62. 1H NMR (500 MHz) spectrum  of N1-(6-(3-biguanidehexyl)-N4-(1-((2S) -4-hydroxy-2-((4-(4-methylthiazol-5-

yl)benzyl)carbamoyl)pyrrolidin-1-yl)-3,3-dimethyl-1-oxobutan-2-yl)succinamide formate (29) in DMSO-d6 
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Figure S63. 13C NMR (126 MHz) spectrum of N1-(6-(3-biguanidehexyl)-N4-(1-((2S)- 4-hydroxy-2-((4-(4-methylthiazol-5-

yl)benzyl)carbamoyl)pyrrolidin-1-yl)-3,3-dimethyl-1-oxobutan-2-yl)succinamide formate (29) in DMSO-d6 
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Figure S64. 1H NMR (400 MHz) spectrum  of 2-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)acetic acid (30) in DMSO-d6 
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Figure S65. 13C NMR (101 MHz) spectrum of 2-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)acetic acid (30) in DMSO-d6 
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Figure S66. 1H NMR (400 MHz) spectrum  of (2S)-1-(14-azido-2-(tert-butyl)-4-oxo-6,9,12-trioxa-3-azatetradecanoyl)-4-hydroxy-N-(4-(4-

methylthiazol-5-yl)benzyl)pyrrolidine-2-carboxamide (31) in DMSO-d6 
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Figure S67. 13C NMR (126 MHz) spectrum of (2S)-1-(14-azido-2-(tert-butyl)-4-oxo-6,9,12-trioxa-3-azatetradecanoyl)-4-hydroxy-N-(4-(4-

methylthiazol-5-yl)benzyl)pyrrolidine-2-carboxamide (31) in DMSO-d6 
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Figure S68. 1H NMR (500 MHz) spectrum  of (2S)-1-(2-(tert-butyl)-14-(4-((3-biguanide methyl)-1H-1,2,3-triazol-1-yl)-4-oxo-6,9,12-trioxa-3-

azatetradecanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)pyrrolidine-2-carboxamide formate (32) in DMSO-d6 
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Figure S69. 13C NMR (126 MHz) spectrum of (2S)-1-(2-(tert-butyl)-14-(4-((3-biguanide methyl)-1H-1,2,3-triazol-1-yl)-4-oxo-6,9,12-trioxa-3-

azatetradecanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)pyrrolidine-2-carboxamide formate (32) in DMSO-d6 
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2. Statistical analyses 
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