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A diverse set of 1000 molecules from various well-known chemical vendors were procured and screened against wild type and efflux
mutants of E. coli

Background
 Antimicrobial resistance (AMR) is an increasingly serious global public health 

threat that requires urgent action from all sections of society[1].

 For the past several decades discovery of antibacterial agents based on novel-
mechanisms have been pursued but with little success.

 Dual inhibition of bacterial topoisomerases (Gyrase and Topo IV) offers the 
advantage of highly reduced resistance emergence.  Novel interactions at target 
sites ensures lack of cross-resistance to fluoroquinolones. 

 Safe and efficacious series with potent broad spectrum activity identified.

Lead generation strategy

Quinolone and NBTI binding modes with S. aureus Gyrase complex

Target Identification
Inhibition of  Macromolecular Synthesis in E.coli

Spectrum and Safety

Compound AA is the most potent in the series with a MIC90 < 1μg/ml.

MIC90 against Gram-negative pathogens

Inhbition of Gyrase and Topo IV

Effective against Ciprores bacteria 

 The mutation frequency for Gyrox compounds is ~10-9 cfu/ml 
 Mutations conferring resistance to Gyrox mapped to D83N and I86V  

in S. aureus GyrA. 
 Not cross-resistant to fluoroquinolones.
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 The series has many members that show significant bactericidal
efficacy (> 1 Log10CFU/thigh) reduction in the thigh infection and and
septicemia models in BALB/c mice, when challenged with E. coli ATCC
27922

 Efficacy was consistent with the PK for the respective compounds

Dose Fractionation in Mouse Thigh Infection 
Model
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Compound E: Dose Response

Initial PK/PD studies 
reveal AUC/MIC & 
%Time>MIC as the 
drivers of efficacy
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Efficacy in Mouse Models

In vitro Killing Kinetics

E. coli
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Acinetobacter bauminii
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Post Antibiotic Effect

Compound ID

MIC (µg/mL)

hERG IC50

(µM)

Cytotoxicity IC50 (µM)

Eco ATCC 
25922

Pae ATCC 
27853

Kpn ATCC 
13883 

Aba ATCC 
19606

Sau ATCC 
29213

Efa ATCC 
29212

hEPG2 HEK293 A549

Compound E 0.06 0.5 0.13 0.03 0.03 0.25 16 54.3 55 74.1

Compound G 0.06 1 0.13 0.06 0.06 0.25 19 >100 >100 >100

Compound I 0.13 4 0.25 0.13 0.13 0.25 50 >100 >100 >100

Compound L 0.03 1 0.06 0.015 0.015 0.13 25 >100 >100 >100

Compound N 0.06 1 0.25 0.25 0.06 0.25 203.7 >100 >100 >100

Compound Y 0.13 0.5 0.13 0.06 0.06 0.25 75 >100 >100 >100

Compound AA 0.03 0.25 0.03 0.06 0.015 0.06 131 ND ND ND

Compound AC 0.125 0.25 0.25 2 0.5 2 >300 ND ND ND

 Broad spectrum with potent MICs against ESKAPE

 Cytotoxicity and Selectivity 

ÅIC50 >100 µm in HepG2, HEK293 and A549

Å>1000 fold selectivity against Human topoisomerase

 Off-Target and Ion Channel Activities (IC50’s)

ÅNo major safety risk from the early secondary panel screen

ÅCav1.2 and Nav1.5 > 100 μM

 Genotoxicity Assays

ÅNegative in Non GLP In Vitro Micronucleus Assay
This study is supported, in part, by the BIRAC Govt. of India
(BT/BIPP/0803/30/14, C-CAMP/BIG/98B) and CARB-X.

Acknowledgements

 Novel, safe and efficacious chemo type with potent broad spectrum
antibacterial activity identified

 This series shows the potential for further development for
antibacterial therapy.

Conclusions
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Compound L (µM)

Compound L(MIC=0.003µM) Compound Q(MIC=0.002µM)

Compound Q (µM)

Compound L and Q selectively inhibited DNA synthesis

 A diverse set of 1000 molecules 
from various well-known chemical 
vendors were procured and 
screened against wild type and 
efflux mutants.

 Literature survey and structural 
similarity analyses revealed that 
one of the hit has high similarity to 
known Novel bacterial 
topoisomerase inhibitors (NBTI)

Compound hERG IC50 : MIC90 

Hu PPB %free

Hu_Heps 
Clint

Hu_ Scaled Cl 
(ml/min/kg)

Rat Cl

Rat F
ID

Eco Pae Kpn Aba
hERG IC50 (>10 preferable)

µl/min/millio
n cells)

(ml/min/kg)

(µg/ml)

Compound E 1 2 2 0.25 8 8/4/4/32 8 7.3 11 23.8 >100

Compound I 1 8 2 2 25 25/3/13/13 14 4.2 9.1 29.4 69.5

Compound N 1 8 2 1 101.5 101/12/50/101 9 1.1 3.3 53.3 63

Compound Q 0.25 1 1 0.25 19 78/19/19/78 1 14 14.6 47.3 43.8

Compound AA 0.25 1 1 0.125 66 262/66/66/524 4.3 7.3 9.6 65 43

Compound AC 1 1 2 16 >150 >150/>150/>75/>9.3 3.8 6.6 9.1 ND ND 

Convergence of MIC90, hERG and PK profile 

for short list selection
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Both DNA supercoiling  and decatenation activity inhibited equally well by these 
compounds unlike ciprofloxacin. Mechanism of inhibition is also distinct. 

Mode of Inhibition

Stabilization of double-strand breaks in the plasmid DNA 

Formation of single-strand breaks in the plasmid DNA 

Compound ID
Eco Gyr

IC50 (µM)

Eco 
TopoIV

IC50 (µM)

Compound E 0.12 0.036

Compound G 0.067 0.041

Compound I 0.0326 0.176

Compound L 0.036 0.0567

Compound N 0.041 0.112

Compound Y 0.009 0.032

Compound AA 0.0038 0.0096

Compound E representative of the series, showed time dependent killing 
of ESKAPE pathogens
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The representatives of the 
series, compound L, M and Q  
exhibited post antibiotic 
effect in E. coli similar to that 
of ciprofloxacin at 2x MIC 
concentrations
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