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Table S1. MIC90 Values of Compound 1 Against MDR Clinical Isolates of Acinetobacter spp. and P. aeruginosa. 

 Strain ID species MIC90 [μg/mL]  Strain ID species MIC90 [μg/mL] 

1 EN0117 A. baumannii  2 EN0064 P. aeruginosa 0,5 

2 EN0118 A. baumannii 1 EN0065 P. aeruginosa 1 

3 EN0119 A. baumannii  1 EN0066 P. aeruginosa 1 

4 EN0174 A. pittii or nosocomialis 0,5 EN0067 P. aeruginosa 2 

5 EN0175 A. baumannii 1 EN0068 P. aeruginosa 1 

6 EN0176 A. baumannii 1 EN0069 P. aeruginosa 0,5 

7 EN0177 A. baumannii 1 EN0070 P. aeruginosa 2 

8 EN0178 A. baumannii 0,5 EN0071 P. aeruginosa 2 

9 EN0179 A. baumannii <0,125 EN0072 P. aeruginosa 8 

10 EN0180 A. pittii or nosocomialis 0,25 EN0073 P. aeruginosa >64 

11 EN0181 A. pittii or nosocomialis 0,5 EN0074 P. aeruginosa 8 

12 EN0182 A. pittii or nosocomialis 0,5 EN0075 P. aeruginosa 4 

13 EN0183 A. pittii or nosocomialis 1 EN0076 P. aeruginosa 2 

14 EN0184 A. baumannii 2 EN0077 P. aeruginosa 1 

15 EN0185 A. baumannii 2 EN0078 P. aeruginosa 4 

16 EN0186 A. baumannii 2 EN0079 P. aeruginosa 8 

17 EN0187 A. baumannii 2 EN0129 P. aeruginosa 0,5 

18 EN0188 A. baumannii 0,5 EN0215 P. aeruginosa 4 

19 EN0189 A. pittii or nosocomialis 2 EN0216 P. aeruginosa 16 

20 EN0190 A. baumannii 2 EN0217 P. aeruginosa 4 

21 EN0191 A. baumannii 1 EN0218 P. aeruginosa 2 

22 EN0192 A. baumannii 1 EN0220 P. aeruginosa 2 

23 EN0193 A. baumannii 1 EN0221 P. aeruginosa 4 

24 EN0194 A. baumannii 2 EN0222 P. aeruginosa 2 

25 EN0273 A. baumannii  8 EN0223 P. aeruginosa 0,5 

26 EN0274 A. baumannii  16 EN0224 P. aeruginosa 2 

27 EN0276 A. baumannii  16 EN0226 P. aeruginosa 2 

28 EN0277 A. baumannii  2 EN0227 P. aeruginosa 4 

29 EN0278 A. baumannii  8 EN0228 P. aeruginosa 4 

30 EN0279 A. baumannii  2 EN0230 P. aeruginosa 2 

31 EN0280 A. baumannii  1 EN0231 P. aeruginosa 8 

32 EN0281 A. baumannii  1 EN0232 P. aeruginosa 4 

33 EN0282 A. baumannii  2 EN0337 P. aeruginosa 4 

34 EN0283 A. baumannii  1 EN0338 P. aeruginosa 2 

35 EN0284 A. baumannii  1 EN0339 P. aeruginosa 4 

36 EN0285 A. baumannii  2 EN0340 P. aeruginosa 2 

37 EN0286 A. baumannii  1 EN0341 P. aeruginosa 4 

38 EN0287 A. baumannii  1 EN0342 P. aeruginosa 8 

39 EN0288 A. baumannii  1 EN0343 P. aeruginosa 4 

40 EN0289 A. baumannii  1 EN0344 P. aeruginosa 8 

41 EN0290 A. baumannii  1 EN0345 P. aeruginosa 2 

42 EN0291 A. baumannii  1 EN0346 P. aeruginosa 4 

43 EN0292 A. baumannii  1 EN0347 P. aeruginosa 8 

44 EN0293 A. baumannii  2 EN0348 P. aeruginosa 4 

45 EN0294 A. baumannii  2 EN0349 P. aeruginosa 2 

46 EN0295 A. baumannii  4 EN0350 P. aeruginosa 2 

47 EN0296 A. baumannii  2 EN0351 P. aeruginosa 4 

48 EN0297 A. baumannii  2 EN0352 P. aeruginosa 2 

49 EN0298 A. baumannii  2 EN0407 P. aeruginosa 4 

50 EN0299 A. baumannii  1 EN0408 P. aeruginosa 4 

51 EN0300 A. baumannii  2 EN0409 P. aeruginosa 1 

52 EN0301 A. baumannii  1 EN0410 P. aeruginosa 0,5 

53 EN0427 A. baumannii 2 EN0411 P. aeruginosa 2 

54 EN0428 A. baumannii 0,5 EN0412 P. aeruginosa 4 

55 EN0429 A. baumannii 2 EN0413 P. aeruginosa 4 

56 EN0430 A. baumannii 2 EN0414 P. aeruginosa 0,5 

57 EN0431 A. baumannii 0,25 EN0415 P. aeruginosa 4 

58 EN0432 A. baumannii 8 EN0416 P. aeruginosa 4 

59 EN0433 A. baumannii 1 EN0418 P. aeruginosa 4 

60 EN0434 A. baumannii 1 EN0419 P. aeruginosa 2 

61 EN0435 A. baumannii 2 EN0420 P. aeruginosa 16 

62 EN0795 A. baumannii 2 EN0422 P. aeruginosa 4 

63 EN0800 A. baumannii 1 EN0423 P. aeruginosa 4 

64 EN0801 A. baumannii 2 EN0425 P. aeruginosa 4 

  MIC90 8  MIC90 2 
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Table S2. MIC90 Values of Compound 27 Against MDR Clinical Isolates of Acinetobacter spp. 

 Strain ID species MIC90 [μg/mL] 

1 EN0117 A. baumannii  1 

2 EN0118 A. baumannii 1 

3 EN0119 A. baumannii  2 

4 EN0174 A. pittii or nosocomialis 0,5 

5 EN0175 A. baumannii 2 

6 EN0176 A. baumannii 1 

7 EN0177 A. baumannii 1 

8 EN0178 A. baumannii 0,5 

9 EN0179 A. baumannii 0,125 

10 EN0180 A. pittii or nosocomialis 0,5 

11 EN0181 A. pittii or nosocomialis 2 

12 EN0182 A. pittii or nosocomialis 0,25 

13 EN0183 A. pittii or nosocomialis 1 

14 EN0184 A. baumannii 1 

15 EN0185 A. baumannii 1 

16 EN0186 A. baumannii 0,5 

17 EN0187 A. baumannii 2 

18 EN0188 A. baumannii 0,5 

19 EN0189 A. pittii or nosocomialis 2 

20 EN0190 A. baumannii 2 

21 EN0191 A. baumannii 2 

22 EN0192 A. baumannii 1 

23 EN0193 A. baumannii 0,5 

24 EN0194 A. baumannii 1 

25 EN0273 A. baumannii  0,5 

26 EN0274 A. baumannii  0,5 

27 EN0276 A. baumannii  0,5 

28 EN0277 A. baumannii  0,5 

29 EN0278 A. baumannii  0,5 

30 EN0279 A. baumannii  1 

31 EN0280 A. baumannii  0,5 

32 EN0281 A. baumannii  0,5 

33 EN0282 A. baumannii  0,5 

34 EN0283 A. baumannii  0,5 

35 EN0284 A. baumannii  0,5 

36 EN0285 A. baumannii  1 

37 EN0286 A. baumannii  1 

38 EN0287 A. baumannii  0,5 

39 EN0288 A. baumannii  0,5 

40 EN0289 A. baumannii  0,5 

41 EN0290 A. baumannii  1 

42 EN0291 A. baumannii  0,5 

43 EN0292 A. baumannii  1 

44 EN0293 A. baumannii  2 

45 EN0294 A. baumannii  0,5 

46 EN0295 A. baumannii  1 

47 EN0296 A. baumannii  1 

48 EN0297 A. baumannii  2 

49 EN0298 A. baumannii  1 

50 EN0299 A. baumannii  1 

51 EN0300 A. baumannii  2 

52 EN0301 A. baumannii  1 

53 EN0427 A. baumannii 2 

54 EN0428 A. baumannii 1 

55 EN0429 A. baumannii 2 

56 EN0430 A. baumannii 2 

57 EN0431 A. baumannii 0,5 

58 EN0432 A. baumannii 2 

59 EN0433 A. baumannii 2 

60 EN0434 A. baumannii 1 

61 EN0435 A. baumannii 2 

  MIC90 2 
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Table S3. IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 

Solubility and Free Fraction Data of Analogs of Compound 1 Containing a Carboxylic Group Surrogate. 

 

Cpd. R LogD/ 

LogP 

Calc. 

TPSA 

[Å2] 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu- 

bility 

 

[M] 

Free 

fraction 

[%] 
human/ 

mouse 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM] 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase
IC50 

[nM] 

Topo IV 
IC50  

[nM]e 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM]e 

MIC 

[g/mL] 

WT 

(Δeff.) 

13 

 

  

-/  

4.30 

117.8 <10 680 >64 

(16) 

n.d. n.d. 64 

(n.d.) 

n.d. n.d. >64 

(1) 

n.d. n.d./ 

n.d. 

14 

 

  

5.24/   

5.55 

117.7 <10 n.d. >64 

(>64) 

31±12 n.d. >64 

(n.d.) 

14±4 n.d. >64 

(>64) 

<1d n.d. 

n.d. 

15 

 

 

4.42/ 

4.42 

122.1 16±11 n.d. >64 

(64) 
35140 n.d. 32 

(n.d.) 

226±86 n.d. 64 

(>64) 

n.d. <0.1/ 

<0.1 

aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); d kinetic 

solubility; egel-based assay; TPSA = total polar surface area; Calc. = calculated; n.d. = not determined; WT = wild type; Δeff. = efflux-

defective strain. 

 

Table S4. IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 
Solubility and Free Fraction Data of 5-Aminomethylpyrrole Derivatives of Compound 1. 

 

Cpd. R LogD/ 
LogP 

Calc. 

TPSA 
[Å2] 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu- 
bility 

 

[M] 

Free 
fraction 

[%] 

human/ 

mouse 

Gyrase IC50 

[nM] 

Topo IV 

IC50 

[nM] 

MIC 

[g/mL] 

WT 

(Δeff.) 

GyraseIC50 

[nM] 

Topo IV 

IC50  

[nM]e 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM]e 

MIC 

[g/mL] 

WT 

(Δeff.) 

16 H 2.03/ 

2.10  
130.3 <10  not 

active 
>64 

(>64) 

487±141 3000±640 >64 

(n.d.) 

1140±398 5165±585 64 

(n.d.) 

<1d 0.59 

<0.1f 

17   CH3 3.96/ 

4.71 

119.3 22200±4800  n.d. >64 

(>64) 

n.d. n.d. >64 

(n.d.) 

n.d. n.d. >64 

(>64) 

<1d <0.1 

0f 

aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); d kinetic 

solubility; egel-based assay; fThe results should be interpreted carefully due to low recovery; TPSA = total polar surface area; Calc. = 

calculated; n.d. = not determined; WT = wild type; Δeff. = efflux-defective strain. 
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Table S5: IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 

Solubility and Free Fraction Data of Derivatives of Compound 27 with Polar Substituents at the Stereogenic 
Carbon Atom. 

 

Cpd. R LogD/ 

LogP 
Calc. 

TPSA

[Å2] 
Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu-

bility 
[μM] 

Free  

fraction 
[%] 

human/ 

mouse 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM] 

MIC 

[g/mL] 

WT 
(Δeff.) 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM]f 

MIC 

[g/mL] 

WT 
(Δeff.) 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM]f 

MIC 

[g/mL] 

WT 
(Δeff.) 

27 H 2.59/ 

5.94 

104.3 <10 318±94 1/ 

(0.125) 

16±2 6.7±0.5 0.5/ 

(0.5) 

<10 29±1 1/ 

(0.125) 

>80 d 

92 e 

0.016/ 

0.01 

28 - 3.19/ 
6.54 

104.3 <10 54±8 16/ 
(<0.125) 

<10 16±1 4/ 
(0.5) 

<10 24±1 >64/ 
(0.25) 

n.d. <0.1g/ 
<0.1g 

29 - 2.27/ 

5.62 

104.3 <10 n.d. >64/ 

(<0.125) 

<10 22±1 1/ 

(n.d.) 

<10 196±3 >64/ 

(0.5) 

n.d. n.d./ 

n.d. 

30 OH 1.54/ 

4.89 

124.5 <10 n.d. 8/ 

(0.125) 

<10 19±3 4/ 

(0.125) 

<10 43±8 32/ 

(0.5) 

22 d 

14 e 

<0.1/ 

0.1 

31 OCH3 2.19/ 

5.53 

113.5 <10 n.d. 1/ 

(<0.125) 

<10 4.5±0.9 0.5/ 

(n.d.) 

<10 19±1 2/ 

(0.25) 

<1 d 

12 e 

<0.1/ 

0.1 

32 SO2CH3 0.91/ 

4.26 

138.5 <10 n.d. >64/ 

(<0.125) 

<10 n.d. >64/ 

(n.d.) 

<10 n.d. >64/ 

(2) 

16 d 
 

0.05g/ 

4.32g  

33 NH2 2.51/ 
2.52 

130.3 <10 n.d. >64/ 
(0.5) 

<10 n.d. >64/ 
(n.d.) 

<10 n.d. >64/ 
(1) 

90 d 0.28/ 
0.53g 

34 N(CH3)2 2.84/ 
2.87 

107.5 <10 77±42 4/ 
(<0.125) 

<10 18±4 8/ 
(<0.125) 

<10 27±2 16/ 
(<0.125) 

16 d 
 

n.d./ 
n.d. 

35 

 

3.71/ 

3.72 

107.6 <10 n.d. 2/ 

(<0.125) 

<10 25±1 4/ 

(0.25) 

<10 26±5 8/ 

(0.25) 

14 d   n.d./ 

n.d. 

36 

 

2.26/ 
2.74 

116.8 <10 n.d. 2/ 
(0.125) 

<10 11±2 2/ 
(n.d.) 

<10 28±1 8/ 
(2) 

35 d   
3e 

<0.1/ 
0.3g  

37 N+(CH3)3 
I− 

2.84/ 
2.87 

107.5 <10 n.d. 32/ 
(2) 

<10 n.d. >64/ 
(n.d.) 

<10 n.d. >64/ 
(2) 

10 d 
 

n.d./ 
n.d. 

38 

 

NHAc 1.25/ 
4.60 

133.4 <10 n.d. >64/ 
(<0.125) 

<10 n.d. >64/ 
(n.d.) 

<10 n.d. >64/ 
(16) 

<1d 
 

0.06g/ 
0.23g  

39 NHBoc 2.93/ 

6.28 

142.6 <10 n.d. 2/ 

(0.25) 

16±5 1.7±0.2 2/ 

(n.d.) 

<10 16±1 4/ 

(2) 

14 d 

 

1.61g/ 

<0.01 g 

40 

 

1.78/ 

4.99 

135.0 <10 n.d. 64/ 

(0.25) 

25±4 n.d. >64/ 

(n.d.) 

17±6 n.d. >64/ 

(16) 

19d   n.d./ 

n.d. 

41 

 

2.21/ 

2.49 

133.6 <10 n.d. 16/ 

(0.5) 

<10 n.d. >64/ 

(n.d.) 

<10 n.d. >64/ 

(2) 

4d   n.d./ 

n.d. 

42 

 

2.80/ 

2.86 

110.8 n.d. n.d. >64/ 

(1) 

31±8 n.d. >64/ 

(n.d.) 

32±15 n.d. >64/ 

(16) 

4 d   <0.1/ 

0.3 

43 

 

3.55/ 

3.57 

145.9 <10 n.d. 8/ 

(0.25) 

<10 n.d. >64/ 

(n.d.) 

<10 n.d. >64/ 

(4) 

4 d   n.d./ 

n.d. 

44 

 

2.63/ 
2.72 

110.8 <10 n.d. >64/ 
(2) 

14±3 n.d. >64/ 
(n.d.) 

17±6 n.d. >64/ 
(8) 

12d   n.d./ 
n.d. 

45 

 

2.05/ 

1.44 

107.6 <10 - >64/ 

(4) 

<10 n.d. >64/ 

(n.d.) 

<10 n.d. >64/ 

(8) 

23d   0.3/ 

1.9 
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aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); dkinetic 

solubility; ethermodynamic solubility; fgel-based assay; gThe results should be interpreted carefully due to low recovery; TPSA = total polar 

surface area; Calc. = calculated; n.d. = not determined; WT = wild type; Δeff. = efflux-defective strain. 

 

Table S6. IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 
Solubility and Free Fraction Data of Analogs of Compound 27 with Phenyl Group Replacements. 

 

Cpd. R LogD/ 

LogP 

Calc. 

TPSA

[Å2] 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu-

bility 

[μM] 

Free  

fraction 

[%] 
human/ 

mouse 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM] 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM]f 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM]f 

MIC 

[g/mL] 

WT 

(Δeff.) 

27 Ph 2.59/ 

5.94 

104 <10 318±94 1 

(0.125) 

16±2 6.7±0.5 0.5 

(0.5) 

<10 29±1 1 

(0.125) 

>80 d 

92 e 

0.016 

0.01 

46 Me 1.22/ 
4.57 

104 <10 84±12 4 
(<0.125) 

<10 67±11 1 
(0.5) 

<10 69±3 8 
(0.125) 

35 d <0.1 
<0.1 

47 iPr 2.11/ 
5.46 

104 <10 n.d. 1 
(<0.125) 

<10 60±1 1 
(1) 

<10 200±40 2 
(<0.125) 

29 d 
 

<0.1 
<0.1 

48 cyclopropyl 1.65/ 

4.99 

104 <10 n.d. 4 

(<0.125) 

<10 50±5 1 

(1) 

<10 58±1 4 

(<0.125) 

35 d 

 

<0.1 

<0.1 

49 - 0.35/ 

3.70 

114 <10 58±15 >64 

(<0.125) 

<10 n.d. 64 

(n.d.) 

<10 n.d. >64 

(8) 

35d 

 

0.03g 

0.12g  

aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); d kinetic 

solubility; ethermodynamic solubility; fgel-based assay; g The results should be interpreted carefully due to low recovery; TPSA = total polar 

surface area; Calc. = calculated; n.d. = not determined; WT = wild type; Δeff. = efflux-defective strain. 

  



S8 

 
Table S7. IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 

Solubility and Free Fraction Data of Analogs of Compound 27 with Differently Substituted Pyrrole Ring. 

 

Cpd. R LogD/ 

LogP 

Calc. 

TPSA

[Å2] 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu-

bility 

[μM] 

Free  

fraction 

[%] 
human/ 

mouse 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM] 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase  
IC50 

[nM] 

Topo IV 
IC50 

[nM]f 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM]f 

MIC 

[g/mL] 

WT 

(Δeff.) 

27 - 2.59/ 

5.94 

104 <10 318±94 1 

(0.125) 

16±2 6.7±0.5 0.5 

(0.5) 

<10 29±1 1 

(0.125) 

>80 d 

92 e 

0.016/ 

0.01 

50 Cl 1.99/ 
5.33 

104 <10 n.d. 16 
(<0.125) 

<10 12±1 64 
(n.d.) 

<10 7.3±1.6 32 
(1) 

23 d 

19 e 

<0.1/ 
<0.1 

51 

 

F 1.52/ 
4.87 

104 <10 37±12 8 
(0.5) 

<10 7.8±1.1 4 
(4) 

<10 9.3±1.1 4 
(1) 

41 d 
18 e 

0.13/ 
0.3 

R-51 F 1.52/ 

4.87 

104 <10 n.d. >64/ 

(>64) 

<10 98±11 8 

(1) 

<10 35±5 >64 

(<0.125) 

<1d 

7e 

0.17/ 

0.7 

S-51 

 

F 1.52/ 

4.87 

104 <10 n.d. 8 

(0.125) 

<10 5.8±0 2 

(0.125) 

<10 4.1±0.7 32 

(0.5) 

52 d 

20 e 

0.19/ 

0.7 

52 CN 1.24/ 

4.59 

128 <10 126±27 >64 

(16) 

<10 167±15 >64 

(n.d.) 

<10 29±2 >64 

(>64) 

57 d 

 

0.4/ 

1.2 

53 

 

H 1.38/ 
4.73 

104 17 51±18 >64 
(0.25) 

24±14 n.d. >64 
(n.d.) 

<10 n.d. >64 
(0.25) 

3d n.d./ 
n.d. 

54 F 1.52/ 
4.87 

104 32 229±31 >64 
(0.125) 

15±12 818±13 64 
(n.d.) 

<10 954±40 >64 
(1) 

30d 
 

n.d./ 
n.d. 

55 

 

- 2.44/ 

2.52 

130 41 n.d. >64 

(1) 

18±4 n.d. >64 

(n.d.) 

770 n.d. >64 

(64) 

2d 1.28/ 

0.3 

aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); dkinetic 

solubility; ethermodynamic solubility; fgel-based assay; TPSA = total polar surface area; Calc. = calculated; n.d. = not determined; WT = 

wild type; Δeff. = efflux-defective strain. 

 

  



S9 

 
Table S8. IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 

Solubility and Free Fraction Data of Compounds Resulting from Combined Approaches to Modification of 
Compound 27. 

 

Cpd. R LogD/ 
LogP 

Calc. 

TPSA 
[Å2] 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu-
bility 

[M] 

Free  
fraction 

[%] 

human/ 
mouse 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM] 

MIC 

[g/mL] 

WT/ 

Δefflux 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM]f 

MIC 

[g/mL] 

WT/ 

Δefflux 

Gyrase 

IC50 

[nM] 

Topo IV 

IC50 

[nM]f 

MIC 

[g/mL] 

WT/ 

Δefflux 

27 - 2.59/ 

5.94 

104.3 <10 318±94 1/ 

0.125 

16±2 6.7±0.5 0.5/ 

0.5 

<10 29±1 1/ 

0.125 

>80d 

92e   
0.016/ 

0.01 

56 Me 0.91/ 

1.37 

116.8 <10 280±27 >64/ 

<0.125 

<10 460±0 >64/ 

n.d. 

<10 107±9 >64/ 

2 

62d 
 

0.3/ 

1.5 

57 CF3 1.29/ 

2.46 

116.8 n.d. n.d. >64/ 

0.125 

<10 n.d. 8/ 

4 

<10 n.d. >64/ 

2 

35d 

 

0.13/ 

0.1 

58 

 

1.44/ 

1.74 

116.8 <10 230±48 16/ 

0.125 

<10 385±38 64/ 

n.d. 

<10 96±1 >64/ 

2 

57d 

 

0.3/ 

1.3 

59 Cl 

 

1.66/ 

2.14 

116.8 <10 171±35 16/ 

0.125 

<10 44±4 32/ 

0.25 

<10 24±8 16/ 

0.125 

20d 

70e 

<0.1/ 

0.5 

60 
 

F 1.20/ 
1.68 

116.8 <10 39±14 64/ 
0.125 

<10 27±2 >64/ 
n.d. 

<10 22±1 64/ 
2 

67d 
7e 

1.5/ 
4.4 

61 

 

0.16/ 
3.51 

104.3 148±63 2200± 
3156 

>64/ 
0.125 

120 n.d. >64/ 
n.d. 

29±11 n.d. >64/ 
>64 

3d 
 

n.d. 

62 

 

-0.13/ 
3.22 

128.1 48±1 n.d. >64/ 
16 

25 n.d. >64/ 
>64 

<10 n.d. >64/ 
>64 

7d 
 

n.d. 

63 

 

-0.45/ 

2.48 

117.2 4290± 

330 

 >64/ 

>64 

n.d. n.d. >64/ 

n.d. 

655±195 n.d. >64/ 

>64 

42d 

 

0.7g/ 

19.9g / 

aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); d kinetic 

solubility; ethermodynamic solubility; fgel-based assay; gThe results should be interpreted carefully due to low recovery; TPSA = total polar 

surface area; Calc. = calculated; n.d. = not determined; WT = wild type; Δeff. = efflux-defective strain. 

  



S10 

 
Table S9: IC50 Values Against E. coli, A. baumannii and P. aeruginosa DNA Gyrase and Topoisomerase IV, MICs, 

Solubility and Free Fraction Data of Derivatives of Compound 27 With para Substituted Phenyl Ring. 

 

Cpd. R LogD/ 

LogP 

Calc. 

TPSA 

[Å2] 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu-

bility 

[μM] 

Free  

fraction 

[%] 
human/ 

mouse 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM] 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM]f 

MIC 

[g/mL] 

WT 

(Δeff.) 

Gyrase 
IC50 

[nM] 

Topo IV 
IC50 

[nM]f 

MIC 

[g/mL] 

WT 

(Δeff.) 

27 - 2.59/ 

5.94 

104 <10 318±94 1 

(0.125) 

16±2 6.7±0.5 0.5 

(0.5) 

<10 29±1 1 

(0.125) 

>80d 

92e  
0.016/ 

0.01 

64 SO2CH3 1.43/ 

4.78 

138 <10 n.d. 32 

(<0.125) 

<10 n.d. 32 

(n.d.) 

<10 n.d. >64 

(4) 

7d 

 

0.01/ 

3.25 

65 

 

2.56/ 
3.01 

117 <10 107±55 4 
(0.125) 

<10 26±1 2 
(n.d.) 

<10 101±3 8 
(2) 

30d 
25e 

<0.1/ 
<0.1 

66 Cl 1.95/ 

2.41 

117 <10 44±1 16 

(0.125) 

<10 132±23 >64 

(n.d.) 

<10 219±37 32 

(0.125) 

15d 

 

n.d./ 

n.d. 

67 F 1.49/ 

1.95 

117 <10 34±16 >64 

(0.125) 

<10 201±2 >64 

(n.d.) 

<10 95±3 >64/ 

(0.5) 

78d 

17e 

0.48/ 

1.7 

68 CN 1.21/ 

1.66 

141 13±1 172±52 >64 

(2) 

<10 490±30 >64 

(n.d.) 

<10 238±5 >64/ 

(16) 

26d 

 

1.7/ 

5.0 

69 

 

2.85/ 

2.86 

120 n.d. n.d. >64 

(2) 

<10 145±29 >64 

(n.d.) 

<10 420±18 >64/ 

(>64) 

2d 

 

<0.1/ 

0.32 

70 

 

3.45/ 

4.03 

137 n.d. n.d. >64 

(2) 

21 n.d. >64 

(n.d.) 

<10 n.d. >64/ 

(>64) 

<1d 

 e 

<0.1h/ 

<0.1h  

71 

 

1.12/ 
2.21 

125 <10 n.d. >64 
(4) 

<10 146±16 >64 
(n.d.) 

<10 271±35 >64/ 
(>64) 

59 d 
2760e 

0.11/ 
0.2 

72 

 

  

1.19/ 

4.07 

142 n.d. n.d. 16 

(<0.125) 

<10 33±9 >64 

(n.d.) 

<10 217±31 64/ 

(1) 

22 d 

 

<0.1/ 

<0.1 

73 

 

1.41/ 

4.76 

134 <10 n.d. 32/ 

0.125 

<10 51±1 >64/ 

(n.d.) 

<10 200±6 >64/ 

(4) 

40d 

7e 

0.16/ 

0.17 

aE. coli ATCC5922 (wild type), CH3130 (efflux-defective; ΔtolC mutant isogenic to ATCC25922); bA. baumannii ATCC19606 (wild type), 

BM4652 (efflux-defective derivative of BM4454); cP. aeruginosa PAO1 (wild type), PAO750 (efflux-defective isogenic to PAO1); dkinetic 

solubility; ethermodynamic solubility; fgel-based assay; gThe results should be interpreted carefully due to low recovery; TPSA = total polar 

surface area; Calc. = calculated; n.d. = not determined; WT = wild type; Δeff. = efflux-defective strain. 
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Table S10. Antibacterial Activity of Compounds 1–73 Against S. aureus and K. pneumoniae 

Cpd. LogD/ 

LogP 

 
Calc. 

 

TPSA 

[Å2] 

 
Calc. 

S. aureus a K. pneumoniaeb Solu-

bility 

[μM] 

Free  

fraction 

[%] 
human/ 

mouse 

MIC[μg/mL] MIC[μg/mL] 

1 2.17/ 

5.52 

104 <0.125 2 <1d  

6.6e 

<0.1/ 

<0.1 

2 1.14/   

3.27 

117 2 >64 44d 0.65/ 

0.03 

3 1.06/ 

3.33 

117 4 >64 <1d 0.01/ 

0.03 

4 0.25/ 

3.64    

130 >64 >64 277 0.01/ 

0.05/ 

5 0.13/ 

0.36  

108 >64 >64 53d 0.2/ 

10.8 

6 0.13/ 

0.36  

108 >64 >64 21d 0.1/ 

0.2 

8 1.01/ 

4.36  

138 >64 >64 <1d <0.1/ 

0.27 

9 2.32/ 

5.66 

104 0.5 32 <1d  

8.8e 

<0.1/ 

0.59 

10 0.40/ 

3.75 

114 2 >64 204d <0.1/ 

0.4 

11 1.49/ 

1.50 

108 16 >64 16d n.d./ 

n.d. 

12 1.40/ 

4.75 

104 16 32 36 <0.1/ 

1.18 

13 -/  

4.30 

117.8 0.5 >64 n.d. n.d. 

14 5.24/   

5.55 

117.7 8 >64 n.d. n.d. 

15 4.42/ 

4.42 

122.1 16 >64 n.d. <0.1/ 

<0.1 

16 2.03/ 

2.10          

130.3 1 >64 <1 <0.1/ 

<0.1 

17 3.96/ 

4.71 

119.3 >64 >64 n.d. n.d. 

18 2.04/ 

5.39  

95.5 <0.125 16 4d <0.1/ 

<0.1 

19 1.89/ 

1.97 

121.5 >64 >64 <1d n.d./ 

n.d. 

20 −0.05/ 

3.52 

106.5 0.5 32 27d 1.04/ 

4.44f 

21 0.43/ 

3.77 

95.5 8 >64 33d 0.9/ 

11.0f 

22 2.09/ 

5.20 

85.8 0.125 >64 n.d. n.d./ 

n.d. 

23 1.05/ 

4.38 

120.4 8 >64 <1d 0.02/ 

0.37 

24 0.55/ 

3.89 

137.5 4 

 

 

64 41d 0.07/ 

0.07 
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Table S10. Antibacterial Activity of Compounds 1–73 Against S. aureus and K. pneumoniae 

Cpd. LogD/ 

LogP 

 
Calc. 

 

TPSA 

[Å2] 

 
Calc. 

S. aureus a K. pneumoniaeb Solu-

bility 

[μM] 

Free  

fraction 

[%] 
human/ 

mouse 

MIC[μg/mL] MIC[μg/mL] 

25 1.71/ 

5.05 

103.3 8 >64 <1d 0.01/ 

0.01 

26 0.48/ 

3.82 

86.3 <0.125 16 n.d. 0.34/ 

1.43 

27 2.59/ 

5.94 

104.3 0.125 4 >80 d 

92 e 

0.016/ 

0.01 

28 3.19/ 

6.54 

104.3 0.5 32 n.d. <0.1/ 

<0.1 

29 2.27/ 

5.62 

104.3 <0.125 8 n.d. n.d./ 

n.d. 

30 1.54/ 

4.89 

124.5 4 64 22 d 

14 e 

<0.1/ 

0.1 

31 2.19/ 

5.53 

113.5 <0.125 2 <1 d 

12 e 

<0.1/ 

0.1 

32 0.91/ 

4.26 

138.5 2 >64 16 d 
 

0.05/ 

4.32  

33 2.51/ 

2.52 

130.3 0.5 >64 2 

90d 

0.28/ 

0.53 

34 2.84/ 

2.87 

107.5 <0.125 8 16 d 
 

n.d./ 

n.d. 

35 3.71/ 

3.72 

107.6 0.25 8 14 d   n.d./ 

n.d. 

36 2.26/ 

2.74 

116.8 0.125 8 35 d   

3e 

<0.1/ 

0.3  

37 2.84/ 

2.87 

107.5 4 64 10 d 

 

n.d./ 

n.d. 

38 1.25/ 

4.60 

133.4 2 >64 <1d 

 

0.06/ 

0.23g 

39 2.93/ 

6.28 

142.6 2 4 14 d 

 

1.61/ 

<0.01  

40 1.78/ 

4.99 

135.0 4 >64 19d   n.d./ 

n.d. 

41 2.21/ 

2.49 

133.6 2 >64 4d   n.d./ 

n.d. 

42 2.80/ 

2.86 

110.8 16 >64 4 d   <0.1/ 

0.3 

43 3.55/ 

3.57 

145.9 4 >64 4 d   n.d./ 

n.d. 

44 2.63/ 

2.72 

110.8 2 >64 12d   n.d./ 

n.d. 

45 2.05/ 

1.44 

107.6 64 >64 23d   0.3/ 

1.9 

46 1.22/ 

4.57 

104 n.d. n.d. 35 d <0.1/ 

<0.1 

47 2.11/ 

5.46 

104 <0.125 1 29 d 

 

<0.1/ 

<0.1 

48 1.65/ 
4.99 

104 <0.125 4 35 d 
 

<0.1/ 
<0.1 

49 0.35/ 
3.70 

114 4 >64 35d 
 

0.03/ 
0.12 

(Continued) 
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Table S10. Antibacterial Activity of Compounds 1–73 Against S. aureus and K. pneumoniae 

Cpd. LogD/ 

LogP 

 
Calc. 

 

TPSA 

[Å2] 

 
Calc. 

S. aureus a K. pneumoniaeb Solu-

bility 

[μM] 

Free  

fraction 

[%] 
human/ 

mouse 

MIC[μg/mL] MIC[μg/mL] 

50 1.99/ 

5.33 

104 4 64 23 d 

19 e 

<0.1/ 

<0.1 

51 1.52/ 

4.87 

104 0.25 4 

 
41 d 

18 e 

0.13/ 

0.3 

52 1.52/ 

4.87 

104 8 >64 <1d 

7e 

0.17/ 

0.7 

53 1.52/ 

4.87 

104 0.5 >64 52 d 

20 e 

0.19/ 

0.7 

54 1.24/ 

4.59 

128 64 >64 57 d 

 

0.4/ 

1.2 

55 1.38/ 

4.73 

104 4 >64 3d n.d./ 

n.d. 

56 0.91/ 

1.37 

116.8 32 >64 62d 

  
0.3/ 

1.5 

57 1.29/ 

2.46 

116.8 0.5 >64 35d 

 

0.13/ 

0.1 

58 1.44/ 

1.74 

116.8 4 64 57d 

 

0.3/ 

1.3 

59 1.66/ 

2.14 

116.8 <0.125 8 20d 

70e 

<0.1/ 

0.5 

60 1.20/ 

1.68 

116.8 64 >64 67d 

7e 

1.5/ 

4.4 

61 0.16/ 

3.51 

104.3 >64 >64 3d 

 

n.d./ 

n.d. 

62 -0.13/ 

3.22 

128.1 >64 >64 7d 

 

n.d./ 

n.d. 

63 -0.45/ 

2.48 

117.2 >64 >64 42d 

 

0.7/ 

19.9 

64 1.43/ 

4.78 

138 2 >64 7d 

 

0.01/ 

3.25 

65 2.56/ 

3.01 

117 0.125 8 30d 

25e 

<0.1/ 

<0.1 

66 1.95/ 
2.41 

117 16 64 15d 
 

n.d./ 
n.d. 

67 1.49/ 
1.95 

117 64 >64 78d 
17e 

0.48/ 
1.7 

68 1.21/ 
1.66 

141 64 >64 26d 
 

1.7/ 
5.0 

69 2.85/ 
2.86 

120 >64 >64 2d 
 

<0.1/ 
0.32 

70 3.45/ 
4.03 

137 0.5 >64 <1d 

  
<0.1/ 
<0.1 

71 1.12/ 
2.21 

125 >64 >64 59 d 
2760e 

0.11/ 
0.2 

72 1.19/ 
4.07 

142 1 64 22 d 
 

<0.1/ 
<0.1 

73 1.41/ 
4.76 

134 8 64 40d 
7e 

0.16/ 
0.17 

a S. aureus ATCC29213 (wild type); bK. pneumoniae ATCC13883 (wild type); d kinetic solubility; ethermodynamic solubility; gThe results 

should be interpreted carefully due to low recovery; TPSA = total polar surface area; Calc. = calculated; n.d. = not determined; WT = wild 

type; Δeff. = efflux-defective strain.  

(Continued) 
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Table S11. Plasma Protein Binding of Selected Optimized Derivatives of Compounds 1 and 27. 

 

Cpd. R1 LogD/ 
LogP 

 

Calc. 

TPSA[Å2] 
 

Calc. 

E. coli a A. baumannii b P. aeruginosa c Solu-
bility 

Free fraction 

Gyrase 

IC50 

[nM] 

Topo 

IV          
IC50 

[nM] 

MIC[g/   

mL] 

Gyrase   

IC50 

[nM] 

Topo IV        

IC50 

[nM]f 

MIC     

[g/  

mL] 

Gyrase       

IC50 

[nM] 

Topo IV      

IC50 

[nM]f 

MIC 

[g/mL] 

Human 

[%] 

Mouse 

[%] 

1 Ph 2.17/ 

5.82 

104.3 <10 350 4 <10 64 0.5 <10 235 8 <1d   

6.6e 

<0.1 <0.1 

2 

  

1.14/   

3.27 

117.2 <10 n.d. >64 <10 n.d. >64 <10 n.d. >64 44d 0.65 0.03 

9 

 

2.32/ 

5.66 

104.3 <10 54±28  >64 <10 n.d. 4 <10 n.d. >64 <1d    

8.8 e 

<0.1 0.59 

12 CF3 1.40/ 

4.75 

104.3 <10 n.d. 32 <10 155±5 8 <10 255±35 64 36 <0.1 1.18 

16 H 2.03/ 

2.10          

130.3 <10  not 

active 

>64 490 3020±640 32 1140 5160±585 64 <1d 0.59 <0.1g 

29 - 0.15/ 

3.63 

133.21 <10  n.d. >64 <10 n.d. >64 <10 n.d. >64 <1d 0.53 3.83 

                

27 H 2.59/ 

5.94 

104.3 <10 318±94 1 16±2 6.7±0.5 0.5 <10 29±1 1 36 d 

92 e          
0.016 0.01 

36 

 

2.26/ 
2.74 

116.8 <10 - 2 <10 11±2 2 <10 28±1 8 35 d   
3e 

<0.1 0.3g 

45 

 

2.05/ 
1.44 

107.6 n.d. n.d. >64 n.d. n.d. 64 n.d. n.d. >64 23d   0.3 1.9 

51 

 

F 1.52/ 

4.87 

104.3 <10 37±9 4 <10 7.8±1.1 2 <10 9.3±1.1 4 41d 

18e 

 

0.13 0.3 

52 CN 1.24/ 

4.59 

128.1 <10 126±22 >64 <10 167±15 >64 <10 29±2 >64 57d 

 

0.4 1.2 

55 

 

Me 2.44/ 

2.52 

130.3 41±12 18500 

±2080 

>64 n.d. n.d.  n.d. n.d.  2d 1.28 0.3 

60 

 

F 1.20/ 
1.68 

116.8 <10 39±14 64 <10 27±2 >64 <10 22±1 64 67d 
7e 

1.5 4.4 

68 CN 1.21/ 
1.66 

140.6 <10 172±29 >64 <10 490±30 >64 <10 238±5 >64 26 d 
 

1.7 5.0 

aE. coli ATTN25922; bA. baumannii ATTN19606; cP. aeruginosa PA01; d kinetic solubility; ethermodynamic solubility; fgel-based assay;  g 

The results should be interpreted carefully due to low recovery; n.d. = not determined. 
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Table S12. X-ray Data Collection and Refinement Statistics for Inhibitor Complexes of E. coli GyrB24 
 

Inhibitor 

 

Compound 1 

 

Compound 7 

 

Data collection 

  

 Beamline I03 DLS, UK I03 DLS, UK 

 Wavelength (Å) 0.9763 0.9762 

 Detector Pilatus3 6M Eiger2 XE 16M 

 Resolution range (Å) 51.50 – 1.16 (1.18 – 1.16) 52.62 – 1.65 (1.68 – 1.65) 

 Space Group C2 P212121 

 Cell parameters (Å/°) a = 76.7, b = 50.3, c = 52.7, β = 102.3 a = 49.8, b = 52.6, c = 81.5 

 Total no. of measured intensities 433042 (17809) 339970 (17285) 

 Unique reflections 65952 (3124) 26432 (1263) 

 Multiplicity 6.6 (5.7) 12.9 (13.7) 

 Mean I/(I) 12.5 (1.1) 9.4 (1.2) 

 Completeness (%) 97.2 (93.0) 99.8 (99.8) 

 Rmerge
a 0.064 (1.387) 0.196 (2.294) 

 Rmeas
b 0.070 (1.528) 0.205 (2.382) 

 CC½
c 0.999 (0.465) 0.997 (0.581) 

 Wilson B value (Å2) 11.3 18.3 

Refinement   

 Resolution range (Å) 41.81 – 1.16 (1.19 – 1.16)  44.24 – 1.65 (1.69 – 1.65) 

 Reflections: working/freed 62697/3244 25156/1221 

 Rwork/ Rfree
e 0.134/0.161 (0.272/0.269) 0.188/0.221 (0.316/0.341) 

 Ramachandran plot: favoured/allowed/disallowedf 

(%) 

96.3/3.2/0.5 96.5/2.5/1.0 

 R.m.s. bond distance deviation (Å) 0.011 0.010 

 R.m.s. bond angle deviation (º)  1.58 1.52 

 RSCC for inhibitorg 0.99 0.98 

 Protein residues (ranges) 193 (8-98, 117-218) 204 (14-111, 114-219) 

 No. of water/inhibitor/otherh 210/1/1 197/1/2 

 Mean B factors: protein/water/inhibitor/other (Å2) 20/36/18/29 26/36/21/37 

 Accession code 7P2M 7P2W 

Values in parentheses are for the outer resolution shell. 

a Rmerge = ∑hkl ∑i |Ii(hkl) − I(hkl)|/ ∑hkl ∑iIi(hkl).  

b Rmeas = ∑hkl [N/(N − 1)]1/2 × ∑i |Ii(hkl) − I(hkl)|/ ∑hkl ∑iIi(hkl), where Ii(hkl) is the ith observation of reflection hkl, I(hkl) is the 

weighted average intensity for all observations i of reflection hkl and N is the number of observations of reflection hkl.  

c CC½ is the correlation coefficient between symmetry equivalent intensities from random halves of the dataset.  

d The data set was split into "working" and "free" sets consisting of 95 and 5% of the data respectively. The free set was not used for 

refinement.  

e The R-factors Rwork and Rfree are calculated as follows: R = (| Fobs - Fcalc |)/| Fobs |, where Fobs and Fcalc are the observed and 

calculated structure factor amplitudes, respectively.  

f As calculated using MolProbity, Nucleic Acids Res. 2007, 35, W375-383.  

g Real Space Correlation Coefficients from PDB validation report indicating density fit of ligand. 

h Other = buffer components 
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Table S13. X-ray Data Collection and Refinement Statistics for Inhibitor Complexes of Acinetobacter baumannii 

GyrB23 
Inhibitor Novobiocin Compound 27 Compound (S)-27 

Data collection    

 Beamline I24 DLS, UK I04 DLS, UK I04 DLS, UK 

 Wavelength (Å) 0.9999 0.9795 0.9795 

 Detector Pilatus3 6M Eiger2 XE 16M Eiger2 XE 16M 

 Resolution range (Å) 64.13 – 1.90 (1.94 – 1.90) 43.65 – 1.60 (1.63 – 1.60) 43.54 – 1.55 (1.58 – 1.55) 

 Space Group P41212 C2 C2 

 Cell parameters (Å/°) a = b = 42.9, c = 256.2 a = 121.1, b = 48.4, c = 83.3, 
β = 124.2 

a = 120.6, b = 48.3, c = 82.7, 
β = 123.8 

 Total no. of measured intensities 530228 (34649) 345218 (11402) 626669 (30739) 

 Unique reflections 20179 (1269) 52822 (2479) 57534 (2777) 

 Multiplicity 26.3 (27.3) 6.5 (4.6) 10.9 (11.1) 

 Mean I/(I) 8.8 (1.2) 13.1 (0.6) 8.9 (0.5) 

 Completeness (%) 100.0 (100.0) 99.7 (94.3) 99.9 (99.0) 

 Rmerge
a 0.223 (2.620) 0.090 (1.638) 0.105 (1.550) 

 Rmeas
b 0.228 (2.668) 0.098 (1.853) 0.110 (1.625) 

 CC½
c 0.998 (0.894) 0.998 (0.427) 0.999 (0.660) 

 Wilson B value (Å2) 29.3 20.1 18.6 

Refinement    

 Resolution range (Å) 64.13 – 1.90 (1.95 – 1.90) 43.65 – 1.60 (1.64 – 1.60) 43.54 – 1.55 (1.58 – 1.55) 

 Reflections: working/freed 19078/989 50096/2724 54572/2969 

 Rwork/ Rfree
e 0.217/0.237 (0.320/0.357) 0.161/0.219 (0.312/0.315) 0.180/0.224 (0.342/0.380) 

 Ramachandran plot: 
favoured/allowed/disallowedf (%) 

98.5/1.5.0.0 98.3/1.7/0.0 97.8/2.2/0.0 

 R.m.s. bond distance deviation (Å) 0.008 0.006 0.006 

 R.m.s. bond angle deviation (º)  1.44 1.28 1.24 

 RSCC for inhibitor(s)g A: 0.95 A: 0.98, B: 0.99 A: 0.98, B: 0.98 

 Protein residues per chain (ranges) A: 198 (28-117, 126-233) A: 185 (29-112, 131-231) 

B: 185 (30-112, 130-231) 

A: 184 (29-112, 132-231) 

B: 185 (30-112, 130-231) 
 No. of molecules: water/inhibitor/otherh 70/1/5 321/2/0 354/2/1 

 Mean B factors: 

protein/water/inhibitor/other (Å2) 

38/43/30/51 30/40/31/- 34/45/35/31 

 Accession code 7PQI 7PQL 7PQM 

Values in parentheses are for the outer resolution shell. 

a Rmerge = ∑hkl ∑i |Ii(hkl) − I(hkl)|/ ∑hkl ∑iIi(hkl).  

b Rmeas = ∑hkl [N/(N − 1)]1/2 × ∑i |Ii(hkl) − I(hkl)|/ ∑hkl ∑iIi(hkl), where Ii(hkl) is the ith observation of reflection hkl, I(hkl) is the 

weighted average intensity for all observations i of reflection hkl and N is the number of observations of reflection hkl.  

c CC½ is the correlation coefficient between symmetry equivalent intensities from random halves of the dataset.  

d The data set was split into "working" and "free" sets consisting of 95 and 5% of the data respectively. The free set was not used for 

refinement.  

e The R-factors Rwork and Rfree are calculated as follows: R = (| Fobs - Fcalc |)/| Fobs |, where Fobs and Fcalc are the observed and 

calculated structure factor amplitudes, respectively.  

f As calculated using MolProbity, Nucleic Acids Res. 2007, 35, W375-383.  

g Real Space Correlation Coefficients from PDB validation report indicating density fit of ligand. 

h Other = buffer components 
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Table S14. X-ray Data Collection and Refinement Statistics for Inhibitor Complexes of Pseudomonas aeruginosa 

GyrB24 

Inhibitor Novobiocin Compound (S)-27 

Data collection   

 Beamline I04-1 I03 

 Wavelength (Å) 0.9126 0.9796 

 Detector Pilatus 6M-F Eiger2 XE 16M 

 Resolution range (Å) 109.11 – 1.32 (1.34 – 1.32) 41.89 – 2.20 (2.27 – 2.20) 

 Space Group P21 P21 

 Cell parameters (Å/°) a = 62.7, b = 47.4, c = 110.6, β = 99.5 a = 52.6, b = 47.9, c = 75.3, β = 
93.5 

 Total no. of measured intensities 977797 (39772)  130013 (10689) 

 Unique reflections 150584 (7368) 19239 (1638) 

 Multiplicity 6.5 (5.4) 6.8 (6.5) 

 Mean I/(I) 9.9 (1.0) 5.9 (1.5) 

 Completeness (%) 100.0 (99.8) 100.0 (100.0) 

 Rmerge
a 0.071 (1.249) 0.219 (1.193) 

 Rmeas
b 0.078 (1.386) 0.237 (1.296) 

 CC½
c 0.999 (0.474) 0.991 (0.646) 

 Wilson B value (Å2) 15.1 25.9 

Refinement   

 Resolution range (Å)  109.11 – 1.32 (1.35 – 1.32) 41.89 – 2.20 (2.27 – 2.20) 

 Reflections: working/freed 143035/7512 18270/953 

 Rwork/ Rfree
e 0.148/0.177 (0.289/0.302) 0.194/0.236 (0.278/0.355) 

 Ramachandran plot: favoured/allowed/disallowedf 

(%) 

98.7/1.3/0.0 98.0/2.0/0.0 

 R.m.s. bond distance deviation (Å) 0.008 0.010 

 R.m.s. bond angle deviation (º)  1.31 1.52 

 RSCC for inhibitor(s)g A: 0.98, B: 0.97, C: 0.95 A: 0.98, B: 0.97 

 Protein residues per chain (ranges) A: 212 (10-221), B 212 (9-220), C: 205 
(17-221) 

A: 183 (17-100, 121-219), B: 183 
(19-101, 121-220) 

 No. of molecules: water/inhibitor/otherh 642/3/3 92/2/0 

 Mean B factors: protein/water/inhibitor/other (Å2) 22/34/18/26 16/31/17/- 

 Accession code 7PTF 7PTG 

Values in parentheses are for the outer resolution shell. 

a Rmerge = ∑hkl ∑i |Ii(hkl) − I(hkl)|/ ∑hkl ∑iIi(hkl).  

b Rmeas = ∑hkl [N/(N − 1)]1/2 × ∑i |Ii(hkl) − I(hkl)|/ ∑hkl ∑iIi(hkl), where Ii(hkl) is the ith observation of reflection hkl, I(hkl) is the 

weighted average intensity for all observations i of reflection hkl and N is the number of observations of reflection hkl.  

c CC½ is the correlation coefficient between symmetry equivalent intensities from random halves of the dataset.  

d The data set was split into "working" and "free" sets consisting of 95 and 5% of the data respectively. The free set was not used for 

refinement.  

e The R-factors Rwork and Rfree are calculated as follows: R = (| Fobs - Fcalc |)/| Fobs |, where Fobs and Fcalc are the observed and 

calculated structure factor amplitudes, respectively.  

f As calculated using MolProbity, Nucleic Acids Res. 2007, 35, W375-383.  

g Real Space Correlation Coefficients from PDB validation report indicating density fit of ligand. 

h Other = buffer components  
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Figure S1. Co-crystal structures of novobiocin in complex with A. baumannii GyrB23 and P. aeruginosa GyrB24. 
(a) A. baumannii GyrB23 (in cyan cartoon, PDB 7PQI) and (b) P. aeruginosa GyrB24 (in green cartoon, PDB 7PTF). 

Novobiocin is represented in yellow sticks. For clarity, only amino acid residues that interact with novobiocin are shown as 

sticks. Water molecules are presented as red spheres and hydrogen bonds are shown as dashed black lines. 

 

 

     

Figure S2. hERG, Cav1.2 and Nav1.5 ion channel inhibition assay for Compound 1 (EBL-2560). 

 

  

a  
b

)

) 
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Figure S3. hERG (A), Nav1.5 (B) and Cav1.2 (C) ion channel inhibition assay for Compound 27. 

Representative recordings of the hERG tail current (A), Nav1.5 (B) and Cav1.2 (C) currents when the Compound 

27 was applied (red). Control recordings are shown in black. Inhibition by specific channel blockers served as 

positive controls (blue). The stimulation protocol, shown as inset in each panel, evoked the respective currents. 

Vp, pipette potential. 

 

 

 

Figure S4. Mitochondrial toxicity assay of Compound 1 in HepG2 cells.  
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Figure S5. Mitochondrial toxicity assay of Compound 27 in HepG2 cells.  

 

 

Figure S6. Micronucleus test (MNT) results for Compound 1 (EBL2560).  

TOX indicates high toxicity in the culture observed de visu by microscopy. 

 

Figure S7. Micronucleus test (MNT) results for Compound 18.  

TOX indicates high toxicity in the culture observed de visu by microscopy. 

 

 

Figure S8. Micronucleus test (MNT) results for Compound 27 (EBL-2704).  

TOX indicates high toxicity in the culture observed de visu by microscopy. 
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Figure S9. Mutagenic activity of Compound 1 (EBL-2560) using S. typhimurium TA100 with and without S9 activation 
scored on days 3 to 7 of growth (AMES test). 

 

 

 

Figure S10. Mutagenic activity of Compound 27 (EBL-2704) using S. typhimurium TA100 with (top) and without 
(bottom) S9 activation (AMES test). Positive controls: 4-NQQ = 4-nitroquinoline-N-oxide; 2-AA = 2-
aminoanthracene. 

 

 

 

Figure S11. Mutagenic activity of Compound 31 (EBL-2837) using S. typhimurium TA98 with (top) and without 
(bottom) S9 activation (AMES test). Positive controls: 2-NF = 2-nitrofluorene; 2-AA = 2-aminoanthracene. 
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Figure S12. CYP3A4 inhibition assay of Compound 1. 

 

 

Figure S13. Metabolism of Compound 1 (EBL-2560) in human and mouse hepatocytes, and human (HLM) and 
mouse (MLM) liver microsomes. 

 

  

Figure S14. Metabolism of Compound 27 (EBL-2704) in human (left) and mouse (right) hepatocytes. 
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Figure S15. Relationship between cLogP, TPSA, kinetic solubility, and MIC against P. aeruginosa. 

 

 

Figure S16. Relationship between cLogP, TPSA, kinetic solubility, and MIC against S. aureus. 
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NMR Spectra  
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HPLC traces  

Compound 2: 
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Compound 3: 
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Compound 4: 

 

Compound 5: 
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Compound 6: 

 

Compound 8: 
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Compound 9: 
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Compound 10: 

 

 

Compound 11: 
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Compound 12: 
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Compound 14: 
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Compound 17: 
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Compound 18: 
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Compound 19 
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Compound 20: 

 

Compound 21: 
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Compound 22: 

 

Compound 23: 
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Compound 24: 
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Compound 25: 
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Compound 26: 
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Compound 27: 

 

Compound 28: 
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Compound 29: 

 

Compound 30: 
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Compound 31: 

 

Compound 32: 
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Compound 33: 

 

Compound 34: 
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Compound 35: 

 

Compound 36: 

 

Compound 37: 
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Compound 38: 

 

Compound 39: 

 

Compound 40: 
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Compound 41: 

 

Compound 42: 

 

Compound 43: 

 

Compound 44: 
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Compound 45: 

 

Compound 46: 
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Compound 47: 

 

Compound 48: 
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Compound 49: 

 

Compound 50: 

 

  



S95 

 

Compound 51: 

 

Compound 52: 
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Compound 53: 

 

Compound 54: 
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Compound 55: 

 

Compound 57: 
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Compound 58: 

 

Compound 59: 
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Compound 60: 

 

Compound 61: 
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Compound 62: 
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Compound 63: 
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Compound 64: 

 

Compound 65: 
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Compound 66: 

 

Compound 67: 
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Compound 68: 

 

Compound 69: 
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Compound 70: 

 

Compound 71: 
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Compound 72: 

 

Compound 73: 

 

 

 

 

 


