Supplementary Information (SI) for RSC Medicinal Chemistry.
This journal is © The Royal Society of Chemistry 2024

New ATP-competitive inhibitors of E. coli GyrB
obtained from the mapping of hydrophobic floor at the
binding site. Synthesis and biological evaluation.

Lucas Gutierrez,*! Peter Persolja?, Rodrigo Tosso', Nace Zidar?, Danijel Kikelj?, Ricardo
D. Enriz,’

T Facultad de Quimica, Bioquimica y Farmacia, Universidad Nacional de San Luis;
Instituto Multidisciplinario de Investigaciones Biolégicas (IMIBIO-SL). Ejercito de los
Andes 950, (5700) San Luis, Argentina.

2University of Ljubljana, Faculty of Pharmacy, Askeréeva cesta 7, 1000 Ljubljana,
Slovenia

Supplementary
Information



Table 1. Different conformations obtained for complexes of

compounds 3, 2, and 4.

Relative energy

Compound Conformation @ (degrees) v (degrees) (keal/mol)

A 90.79 -66.78 0.00
B 90.79 -126.78 0.31
C 90.79 -141.78 0.70
D 90.79 38.22 5.53

3
E -74.21 -6.78 5.95
F -74.21 83.22 5.96
G -74.21 8.22 6.07
H -74.21 -111.78 9.14
A 119.94 48.83 0.00
B 119.94 108.83 0.93
C 134.94 -146.17 2.99
D 134.94 33.83 3.07

2 E 134.94 -86.17 4.35
F 134.94 168.83 4.96
G 179.94 63.83 7.61
H -135.06 -131.17 7.92
I -135.06 33.83 7.93
A -128.85 9.68 0.00
B -128.85 99.68 0.13
C -83.85 114.68 1.37

4
D -98.85 -20.32 3.16
E 111.15 144.68 3.63
F -38.85 24.68 3.63




Table 2. Inhibitory activities of compounds 9 and 14 against DNA

Compound Structure ICso (nM)? or RA (%)® E. coli gyrase
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a Concentration of compound that inhibits the enzyme activity by 50%. ®* RA — Residual
activity of the enzyme at the indicated concentration of the compound.

Mean values with standard deviations are reported. Biological assessments were
performed in duplicate.



H and '3C NMR spectra of the representative compounds

4,5-Dibromo-N-(6-nitrobenzo[d]thiazol-2-yl)-1H-pyrrole-2-carboxamide (6)
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(Z)-N-(3-Benzyl-6-nitrobenzo[d]thiazol-2(3H)-ylidene)-4,5-dibromo-1H-pyrrole-2-
carboxamide (7)
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(Z)-N-(6-Amino-3-benzylbenzo[d]thiazol-2(3H)-ylidene)-4,5-dibromo-1H-pyrrole-2-
carboxamide (8)
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tert-Butyl(Z)-2-((3-benzyl-2-((4,5-dibromo-1H-pyrrole-2-carbonyl)imino)-2, 3-
dihydrobenzo[d]thiazol-6-yl)amino)-2-oxoacetate (9)
d6)
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(Z)-2-((3-Benzyl-2-((4,5-dibromo-1H-pyrrole-2-carbonyl)imino)-2, 3-
dihydrobenzo[d]thiazol-6-

yl)Jamino)-2-
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2-Bromo-6-nitrobenzo[d]thiazole (10)

1H NMR (A#00 MHz,|chlofroform-d)
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N-Benzyl-6-nitrobenzo[d]thiazol-2-amine (11a)
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N-Benzyl-4,5-dibromo-N-(6-nitrobenzo[d]thiazol-2-yl)-1H-pyrrole-2-carboxamide

(12a)
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N-(6-Aminobenzo[d]thiazol-2-yl)-N-benzyl-4,5-dibromo-1H-pyrrole-2-

carboxamide (13a)
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tert-Butyl2-((2-(N-benzyl-4,5-dibromo-1H-pyrrole-2-carboxamido)benzo[d]thiazol-6-
yl)amino)-2-oxoacetate (14a)
d6
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2-((2-(N-Benzyl-4,5-dibromo-1H-pyrrole-2-carboxamido)benzo[d]thiazol-6-yl)amino)-2-
oxoacetic acid (3)

1H NMR [400 [MHz, DMSO1d6)
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1H NMR (400 MHz, DMSO-d6)
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tert-Butyl 3-(((6-nitrobenzo[d]thiazol-2-yllamino)methyl)benzoate (11b)
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tert-Butyl3-((4,5-dibromo-N-(6-nitrobenzo[d]thiazol-2-yl)-1H-pyrrole-2-
carboxamido)methyl)benzoate (12b)

1H NMR (400 MHz| DMSO-4i6)
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tert-Butyl 3-((N-(6-aminobenzo[d]thiazol-2-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamido)methyl)benzoate (13b)

1H NMR (400 MHz, DMSO-d6)
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tert-Butyl 3-((4,5-dibromo-N-(6-(2-(tert-butoxy)-2-oxoacetamido)benzo[d]thiazol-2-yl)-

1H-pyrrole-2-carboxamido)methyl)benzoate (14b)

1H NMR (400 MH.

| DMSO-d6)
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3-((4,5-Dibromo-N-(6-(carboxyformamido)benzo[d]thiazol-2-yl)-1H-pyrrole-2

carboxa
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HRMS spectra of the representative compounds

4,5-Dibromo-N-(6-nitrobenzo[d]thiazol-2-yl)-1H-pyrrole-2-carboxamide (6)
PP1-34

PP1-34 #67-101 RT: 0.30-045 AWV: 35 MNL: 1.30E0
T: FTME - ¢ ESI Full ms [100.0000-750.0000]
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(Z)-N-(3-Benzyl-6-nitrobenzo[d]thiazol-2(3H)-ylidene)-4,5-dibromo-1H-pyrrole-2-
carboxamide (7)

PP1-41-F1

PP1-41-F1 #120-133 RT: 0.53-0.50 AV: 14 NL: 54484
T: FTMS - ¢ ESI Full ms [100.0000-750.0000]
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(Z)-N-(6-Amino-3-benzylbenzo[d]thiazol-2(3H)-ylidene)-4,5-dibromo-1H-pyrrole-2-

carboxamide (8)

PP1-47-F1

PP1-47-F1 #21-32 RT: 0.09-0.14 AV: 12 NL: 3.70E8
T: FTMS + ¢ ESI Full ms [100.0000-750.0000]
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tert-Butyl(Z)-2-((3-benzyl-2-((4,5-dibromo-1H-pyrrole-2-carbonyl)imino)-2, 3-
dihydrobenzo[d]thiazol-6-yl)amino)-2-oxoacetate (9)

PP1-51-C3-F12

PP1-51_C3-F12#3446 RT: 0.15-0.20 AV: 13 NL- 4.81E5
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(Z)-2-((3-Benzyl-2-((4,5-dibromo-1H-pyrrole-2-carbonyl)imino)-2, 3-

dihydrobenzo[d]thiazol-6-
yl)lamino)-2-oxoacetic acid (2)

PPI-53 — v negative
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N-Benzyl-6-nitrobenzo[d]thiazol-2-amine (11a)

PP1-26-F1 — v negative
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N-Benzyl-4,5-dibromo-N-(6-nitrobenzo[d]thiazol-2-yl)-1H-pyrrole-2-carboxamide
(12a)

PP1-32 — v negative
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N-(6-Aminobenzo[d]thiazol-2-yl)-N-benzyl-4,5-dibromo-1H-pyrrole-2-
carboxamide (13a)

PP1-33+PLC-F1 v negative

PP1-33 PLC-F1#64 RT: 0.28 AV: 1 NL: 2.80E5
T: FTMS - ¢ ESI Full mes [10:0.0000-750.0000]

504 016844

502.91864
CisHiz ONyBry S 508.91304

3 505.810958

511.47333
10 50781776

59 508.91084
40848188 |

0 ik bkl bk ikl ok bl kb Ll S Lkl bk bk b kbl bkt il bl i |

408 500 502 504 506 508 510 512

Elemantal composition search on mass S502.91064

m/== 457.51864-507.51E64
m/= Theo . Hass Delta BRDB Composition
(ppm} mouiv.

502.91864 502.51823 .81 14.5C1aH13ON4Bx2 3



tert-Butyl2-((2-(N-benzyl-4,5-dibromo-1H-pyrrole-2-carboxamido)benzo[d]thiazol-6-

yl)amino)-2-oxoacetate (14a)

PP1-50-C2-F1
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2-((2-(N-Benzyl-4,5-dibromo-1H-pyrrole-2-carboxamido)benzo[d]thiazol-6-yl)amino)-2-

oxoacetic acid (3)

WV negative
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tert-Butyl 3-(((6-nitrobenzo[d]thiazol-2-yllamino)methyl)benzoate (11b)

FF1-84-F1

PP1-84-F1 #2841 RT: 0.12-0.18 AV: 14 NL: 5.54E8
T: FTMS + ¢ ESI Full ms [100.0000-750.0000]
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tert-Butyl3-((4,5-dibromo-N-(6-nitrobenzo[d]thiazol-2-yl)-1H-pyrrole-2-
carboxamido)methyl)benzoate (12b)

PP1-86-2

PP1-88-2 #80-102 RT: 0.40-045 AV: 13 NL: 2.13E6
T: FTMS - ¢ ESI Full ms [100.0000-750.0000]
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tert-Butyl 3-((N-(6-aminobenzo[d]thiazol-2-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamido)methyl)benzoate (13b)

PP1-105-2

PP1-105-2#17-20 RT: 0.07-0.13 AV: 12 NL: 1.00E7
T: FTMS + ¢ ESI Full ms [100.0000-750.0000]

& g & Igllll$llll$lllla |$:|||$||||$l||a II$IIII$II|I$I 8|||_$||||$.u||E a|

5]

Elemental

™ Tt
o8 aon 602 G604 G068

606981

£04.98407
Ca:Hz O3 MaBrs 8

miz

mfs= 599.58407-6059.58407

mfz

€04 _58407 €04.58521

Theo. Mass| Delta ROB
(ppm] eguiv.
=1 -HG

aa

composition search on mass &04.98407

803

602.97068

Ca3Hp Os Ny Bra S

600.98315

610.88135

G15.56654
LU L PO B S B
610 612 gi4 §16

Composition

14 .5 C24 H2303H4 Brz 5

34



tert-Butyl 3-((4,5-dibromo-N-(6-(2-(tert-butoxy)-2-oxoacetamido)benzo[d]thiazol-2-yl)-
1H-pyrrole-2-carboxamido)methyl)benzoate (14b)

PP1-107-F1

PP1-107-F1#31-38 RT: D14-D17 AW: 8 NL: 6.84E5
T: FTMS + ¢ ES! Full ms [100.0000-750.0000]
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3-((4,5-Dibromo-N-(6-(carboxyformamido)benzo[d]thiazol-2-yl)-1H-pyrrole-2
carboxamido)methyl)benzoic acid (4)

PPI-109-3

PFI-100-3 #56-86 RT: D.25-0.280 AV: 11 NL: 4 85E6
T: FTMS - ¢ ESI Full ms [100.0000-1000.0000]
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HPLC chromatograms of the final compounds

(Z)-2-((3-Benzyl-2-((4,5-dibromo-1H-pyrrole-2-carbonyl)imino)-2, 3-
dihydrobenzo[d]thiazol-6-yl)amino)-2-oxoacetic acid (2)

[chromatogram
100.0- T PP1-20221216 #4 [manually integrated] PP1-53 UV _WIS_2 WWVL: 254 nm
8751 2-5683
75,0
62,5
= i
{ 4
E 5007
8 4
e ]
< b
=) 4
5 37,5
S 4
< ]
25,0
12,54 L
] i-4233
0,03 BalL |
-10,01— s , - — ;
0.00 1.25 2,50 3.75 5.00 6,25 7.50 875 10,00 11,00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4233 0,061 0,728 0,74 0,83 n.a.
2 5,693 8,094 87 297 99 26 9917 n.a.
Total: 8,155 88,024 100,00 100,00
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2-((2-(N-Benzyl-4,5-dibromo-1H-pyrrole-2-carboxamido)benzo[d]thiazol-6-yl)amino)-2-
oxoacetic acid (3)

|Chromatogram

7 PP1-20230216 #4 [manually integrated] UV_VIS_2 WVL:254 nm
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0.00 2,50 375 5.00 6,25 7.50 8,75 10,00 11,00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Yo Yo na.
1 4913 0,036 0,705 0,33 033 na
2 B4l 10,839 209,932 99,53 99,46 na.
3 6,973 0,015 0,428 0,14 0,20 na.
Total: 10,891 211,065 100,00 100,00
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3-((4,5-Dibromo-N-(6-(carboxyformamido)benzo[d]thiazol-2-yl)-1H-pyrrole-2-

carboxamido)methyl)benzoic acid (4)

[chromatogram
180 3 PP1-20230705 #5 PP1-108-3 UV_VIS_2 WVL:254 nm
] 1-4,807
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 4 807 9,905 166,438 95,40 96,13 na.
2 5313 0,072 1,002 0,69 0,58 na.
3 5947 0,241 4974 2.3 287 na.
4 6,520 0,165 0,732 1,59 042 na.
Total: 10,382 173,146 100,00 100,00
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