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Table S1: Antibacterial activity of compounds 1a-c, 2, and 3 against several strains of Gram-

negative bacteria  

 

Test organism 

Minimum Inhibitory Concentration 

(g/mL) 

1a 1b 1c 2 3 

P. aeruginosa PAO1 >128 >128 >128 >128 >128 

P. aeruginosa PA259 >128 >128 >128 >128 >128 

P. aeruginosa PA262  
>128 >128 >128 ND ND 

P. aeruginosa PA264 >128 >128 >128 ND ND 

P. aeruginosa PA083 >128 >128 >128 ND ND 

P. aeruginosa PA095 >128 >128 >128 ND ND 

E. coli ATCC 25922 >128 >128 >128 ND ND 

A. baumannii ATCC 17978 >128 >128 >128 ND ND 

 

ND = Not determined 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 4 

Table S2: Combination studies of compounds 1a-c (8.5 M, (8 g/mL)) and PMBN (7.0 M,  (8 

g/mL)) with different antibiotics against P. aeruginosa PAO1. MICs are reported in g/mL. FICI 

= Fractional inhibitory concentration index. FICI of ≤0.5, 0.5<x≤4, and >4 indicate synergy, 

additive or no interaction, and antagonism, respectively. Synergistic combinations are highlighted 

in green. 

Table S3: Resistance phenotype of P. aeruginosa clinical isolates. 

 
P. aeruginosa 

isolates 
NOV RIF LEV MIN DOX TIG ERV CAZ AZT MER IMI 

PA259-96916 1024 16 512 128 128 64 16 256 32 512 64 

PA262-101856 1024  128 128 256 64 16 16 32 64 64 

PA264-104354 1024 32 64 64 32 64 16 64 64 64 32 

PA095 ND ND ND 32 16 16 16 16 ND 16 4 

 

NOV: novobiocin; RIF: rifampicin; LEV: levofloxacin; MIN: minocycline; DOX: doxycycline; 

TIG: tigecycline; ERV: eravacycline; CAZ: ceftazidime; AZT: aztreonam; MER: meropenem; 

IMI: imipenem
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Table S4: Interactions of conjugate 1c (8.5 M) with minocycline (MIN), doxycycline (DOX), 

tigecycline (TIG), and eravacycline (ERV) against clinical isolates of P. aeruginosa. MICs are 

reported in g/mL. FICI of ≤0.5, 0.5<x≤4, and >4 indicate synergy, additive or no interaction, and 

antagonism, respectively. Synergistic combinations are highlighted in green. 
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Table S5: Interaction of compound 2 (8.5 M) and select antibiotics against P. aeruginosa PAO1 

and PA259. MICs are reported in μg/mL.  

 

 

Table S6: Interaction of compound 3 with tetracyclines against P. aeruginosa PAO1 and PA259. 

MICs are reported in μg/mL. 
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Table S7: Antibacterial activity of cefiderocol and compound 1c against P. aeruginosa in 

CAMHB and ID-CAMHB.  

 

P. aeruginosa 

isolates 

CAMHB (g/mL) ID-CAMHB (g/mL) 

Cefiderocol 1c Cefiderocol 1c 

PAO1 2 >128 0.25 >128 

PA259 0.25 >128 0.25 >128 

PA262 0.25 >128 0.25 >128 

PA264 0.25 >128 0.25 >128 

CAMHB = cation-adjusted Mueller-Hinton broth; ID-CAMHB = iron-depleted cation-adjusted 

Mueller-Hinton broth 
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Figure S1: Cytotoxicity data for compounds 1a-c relative to control (vehicle) against HEK293 

and HepG2 cell lines with doxorubicin as a positive control and polymyxin B (PMB) as a negative 

control. Results represent the mean ± standard deviation of two independent experiments with five 

wells for each concentration.  
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HPLC chromatograms of compound 1a-c 

Method A: Synergi 2.5 M Polar-RP 100 Å LC column (50 mm × 2 mm, Phenomenex) 

Buffer A: 0.1% TFA in water; Buffer B: 0.1% TFA in acetonitrile 

Flow rate: 0.15 ml/min; run time: 9 min; UV-Visible detection at 275 nm 

Time duration (min) % Buffer A % Buffer B 

0 99 1 

1 99 1 

2 95 5 

3 95 5 

4 75 25 

5 75 25 

6 50 50 

7 50 50 

8 99 1 

9 99 1 
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Method B: Synergi 2.5 M Polar-RP 100 Å LC column (50 mm × 2 mm, Phenomenex) 

Buffer A: 0.1% TFA in water; Buffer B: 0.1% TFA in acetonitrile 

Flow rate: 0.15 ml/min; run time: 20 min; UV-Visible detection at 275 nm 

Time duration (min) % Buffer A % Buffer B 

0 95 5 

3 95 5 

4 90 10 

6 90 10 

7 85 15 

9 85 15 

10 75 25 

13 75 25 

14 50 50 

15 50 50 

18 95 5 

20 95 5 
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Method C: Synergi 2.5 M Polar-RP 100 Å LC column (50 mm × 2 mm, Phenomenex) 

Buffer A: 0.1% TFA in water; Buffer B: 0.1% TFA in acetonitrile 

Flow rate: 0.3 ml/min; run time: 20 min; UV-Visible detection at 275 nm 

Time duration (min) % Buffer A % Buffer B 

0 90 10 

3 90 10 

4 85 15 

6 85 15 

7 60 20 

9 60 20 

10 70 30 

13 70 30 

14 50 50 

15 50 50 

18 90 10 

20 90 10 
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Chromatogram and Results 

Sample name: Compound 1a Run time (min): 8.93 

Vial number: R:A3 Injection volume (l): 3.00 

Instrument method: Method A Channel name: UV_VIS_1 

Injection date/time: 25/Jun/22 16:36 Wavelength (nm): 275 nm 

 

 

 
 

 

 

Sr. No. Retention time 

(min) 

Area (mAU*min) Height (mAU) Relative Area 

(%) 

1 1.204 3.651 30.341 2.87 

2 1.737 120.955 779.312 95.22 

3 2.404 2.427 20.892 1.91 
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Chromatogram and Results 

Sample name: Compound 1b Run time (min): 20.00 

Vial number: R:A2 Injection volume (l): 3.00 

Instrument method: Method B Channel name: UV_VIS_1 

Injection date/time: 25/Jun/22 15:27 Wavelength (nm): 275 nm 

 

 

 
 

 

 

Sr. No. Retention time 

(min) 

Area (mAU*min) Height (mAU) Relative Area 

(%) 

1 1.871 0.081 0.998 0.06 

2 2.121 4.060 31.946 3.06 

3 4.887 128.319 275.522 96.80 

4 8.504 0.106 0.928 0.08 
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Chromatogram and Results 

Sample name: Compound 1c Run time (min): 20.00 

Vial number: R:A2 Injection volume (l): 3.00 

Instrument method: Method B Channel name: UV_VIS_1 

Injection date/time: 25/Jun/22 15:27 Wavelength (nm): 275 nm 

 

 

 
 

 

 

Sr. No. Retention time 

(min) 

Area (mAU*min) Height (mAU) Relative Area 

(%) 

1 7.504 0.680 2.786 1.39 

2 9.071 47.056 336.270 96.29 

3 9.837 1.134 10.057 2.32 
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NMR Spectra of compounds 1 – 9 

 
 

 
Figure S2: 1H and 13C NMR spectra of compound 1a in D2O 
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Figure S3: COSY and HSQC NMR spectra of compound 1a in D2O 
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Figure S4: HMBC NMR spectrum of compound 1a in D2O 
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Figure S5: 1H and 13C NMR spectra of compound 1b in D2O 
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Figure S6: COSY and HSQC NMR spectra of compound 1b in D2O 
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Figure S7: HMBC NMR spectrum of compound 1b in D2O 
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Figure S8: 1H and 13C NMR spectra of compound 1c in D2O 
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Figure S9: COSY and HSQC NMR spectra of compound 1c in D2O 

 



 23 

 
Figure S10: HMBC NMR spectrum of compound 1c in D2O 
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Figure S11: 1H and 13C NMR spectra of compound 2 in D2O 
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Figure S12: COSY and HSQC NMR spectra of compound 2 in D2O 
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Figure S13: HMBC NMR spectrum of compound 2 in D2O 

 

 

 

 

 

 

 

 

 

 

 

 



 27 

 
Figure S14: 1H and 13C NMR spectra of compound 3 in D2O 
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Figure 15. 1H NMR spectra of compound 5a and 5b in CDCl3 
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Figure 16. 1H NMR spectra of compound 5c and 6a in CDCl3 
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Figure S17: 1H NMR spectra of compound 6b and 6c in CDCl3  
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Figure S18: 1H and 13C NMR spectra of compound 7 in D2O 
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Figure S19: 1H and 13C NMR spectra of compound 8a in CDCl3 
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Figure S20: 1H and 13C NMR spectra of compound 8b in CDCl3 
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Figure S21: 1H and 13C NMR spectra of compound 8c in CDCl3 
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Figure S22: 1H NMR spectrum of compound 9 in CDCl3 

 

 

 

 

 

 

 

 

 

 

 


