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LC/MS/MS detection and analysis parameters for plasma protein binding, microsomal and 

plasma stability 

LC/MS/MS analysis was performed using AB Sciex 4000 QTRAP System and Shimadzu Nexara 

UPLC System equipped with Waters Atlantis T3, 2.1 × 50 mm, 5 µm, with guard column and 

column temperature was set to 40 °C. Injection volume was 3‒5 μL and the autosampler cooler 

was set to 12 °C. The flow rate was 0.2 mL/min with gradient: 5% B for 1 minute then 5–100% B 

for 5 minutes (A: 0.1% (v/v) formic acid in water and B: 0.1% (v/v) formic acid in acetonitrile). 

Mass spectrometer parameters in Selected Reaction Monitoring (SRM) mode are tabulated below: 
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Table S1. Mass spectrometer parameters of analogs tested for their plasma protein binding, 

microsomal and plasma stability.  

Compound Ionization Mode Declustering 

Potential 

Collision 

Energy 

m/z 

pretomanid 2 positive 70 32 360.1→174.8 

360.1→200.9 

verapamil positive 70 35 455.3→165.3 

455.3→303.3 

eucatropine positive 70 30 292.3→109.4 

carbutamide positive 70 25 272.1→155.8 

sulfamethoxazole positive 60 17 254.3→155.9 

17k  positive 70 35 329.2→105.1 

26j  positive 70 35 322.1→143.2 

34e  positive 70 35 348.2→168.1 

34g  positive 70 40 432.0→252.2 

34j  positive 70 35 432.1→252.2 

34k  positive 70 40 432.2→252.2 

34p  positive 70 40 354.2→174.2 

 

HEK293 mammalian cytotoxicity assay (assay B) for T. b. brucei selectivity 

Compounds were tested for activity against human embryonic kidney cells (HEK293), as 

described in Sykes et al (2012), with a slight modification, by using resazurin as a viability 

indicator. Briefly, 7.27×104 HEK cells/ml were added in 55 uL of DMEM, high glucose medium 

to 384-well plates. Following 24 h incubation at 37˚C / 5% CO2, compounds were added following 

pre-dilution in DMEM on a Minitrak compound handling system (PerkinElmer). Cells were grown 

for 72 h before the addition of 10 µL of a final concentration of 49 µM of resazurin, prepared in 

DMEM. Following 4 h incubation, plates were read on an Envision plate reader (PerkinElmer). 
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IC50 values were calculated from two independent experiments in GraphPad Prism 6 (GraphPad 

Software).  

Table S2. Additional cytotoxicity data to determine selectivity indices of compounds 17a–k, 

26a–k, and 34a–p. 

Compound HEK293 

(Assay A)a 

CC50 (µM) 

HEK293 

(Assay B)b 

CC50 (µM) 

3T3c 

CC50 (µM) 

17a  >100 >79.4 >73.3 

17b  >100 >79.4 >73.3 

17c  >100 >79.4 >73.3 

17d  >100 >79.4 >73.3 

17e  >100 >79.4 >73.3 

17f  >100 >79.4 >73.3 

17g  >100 >79.4 ND 

17h  >100 ND ND 

17i  >100 >79.4 >73.3 

17j  >100 >79.4 >73.3 

17k  >100 >79.4 >73.3 

26a  >100 >73.3 ND 

26b  >100 >73.3 ND 

26c  >100 >73.3 ND 

26d  >100 >73.3 ND 

26e  >100 >73.3 ND 

26f  >25 >18.3 ND 

26g  >118 ND ND 

26h  >94 >79.4 >36.6 

26i  >100 >73.3 ND 

26j  >100 >79.4 >73.3 

26k  >100 >36.6 ND 
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Compound HEK293 

(Assay A)a 

CC50 (µM) 

HEK293 

(Assay B)b 

CC50 (µM) 

3T3c 

CC50 (µM) 

34a >100 >73.3 >36.6 

34b  >100 >79.4 >73.3 

34c  >50 >36.6 >36.6 

34d  >100 >73.3 >73.3 

34e  >92 >79.4 >36.6 

34f  >50 >36.6 >18.3 

34g  >50 >39.7 >36.6 

34h  >50 >36.6 >18.3 

34i  >50 >36.6 >36.6 

34j  >74 >79.4 >36.6 

34k  >100 >79.4 >36.6 

34l  >94 >79.4 >36.6 

34m  >100 >79.4 >36.6 

34n  >50 >36.6 >18.3 

34o  >50 >39.7 >18.3 

34p  >100 >73.3 >36.6 

a Assay A was performed based on 20 h of incubation. b Assay B was performed based on 72 h of incubation, following a procedure 

as described in S3. c Assay was performed based on 48 h of incubation, to determine the selectivity to T. cruzi amastigotes over 

3T3 host cells. ND – not determined. 
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1H and 13C NMR spectra 

2-Nitro-7-(2-oxo-2-phenylethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17a) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(2-oxo-2-phenylethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17a) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(2-oxo-2-(4-(trifluoromethoxy)phenyl)ethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17b) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(2-oxo-2-(4-(trifluoromethoxy)phenyl)ethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17b) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(2-oxo-2-(p-tolyl)ethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17c) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(2-oxo-2-(p-tolyl)ethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17c) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-(2-Nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)-N-phenylacetamide (17d) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-(2-Nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)-N-phenylacetamide (17d) 

 

13C NMR (150 MHz, DMSO-d6) 
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N-Benzyl-2-(2-nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)acetamide (17e) 

 

1H NMR (600 MHz, DMSO-d6) 
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N-Benzyl-2-(2-nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)acetamide (17e) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-(2-Nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)-N-(3-(trifluoromethoxy)benzyl)acetamide (17f) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-(2-Nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)-N-(3-(trifluoromethoxy)benzyl)acetamide (17f) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-(2-Nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)ethyl acetate (17g)  

 

1H NMR (600 MHz, DMSO-d6) 
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2-(2-Nitro-8-oxoimidazo[1,2-a]pyrazin-7(8H)-yl)ethyl acetate (17g)  

 

13C NMR (150 MHz, DMSO-d6) 

 



S20 

 

7-(2-Hydroxyethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (17h) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-(2-Hydroxyethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (17h) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-(2-(Benzyloxy)ethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (17i) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-(2-(Benzyloxy)ethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (17i) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(2-((4-(trifluoromethoxy)benzyl)oxy)ethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17j) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(2-((4-(trifluoromethoxy)benzyl)oxy)ethyl)imidazo[1,2-a]pyrazin-8(7H)-one (17j) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-(2-((4-Methylbenzyl)oxy)ethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (17k) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-(2-((4-Methylbenzyl)oxy)ethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (17k) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(thiazol-5-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26a) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(thiazol-5-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26a) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(thiazol-2-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26b) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(thiazol-2-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26b) 

 

13C NMR (150 MHz, DMSO-d6) 

 



S32 

 

7-((1-Methyl-1H-imidazol-2-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26c) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-((1-Methyl-1H-imidazol-2-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26c) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-((1-Methyl-1H-pyrazol-5-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26d) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-((1-Methyl-1H-pyrazol-5-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26d) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-((1H-benzo[d]imidazol-2-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26e) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-((1H-benzo[d]imidazol-2-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26e) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-((1-Methyl-1H-benzo[d]imidazol-2-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26f) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-((1-Methyl-1H-benzo[d]imidazol-2-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26f) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(pyridin-3-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26g) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(pyridin-3-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26g) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((6-(trifluoromethyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (26h) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((6-(trifluoromethyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (26h) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(pyrazin-2-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26i) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(pyrazin-2-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26i) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(quinolin-6-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26j) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(quinolin-6-ylmethyl)imidazo[1,2-a]pyrazin-8(7H)-one (26j) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-(Benzo[d][1,3]dioxol-5-ylmethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26k) 

 

1H NMR (600 MHz, DMSO-d6) 

 



S49 

 

7-(Benzo[d][1,3]dioxol-5-ylmethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (26k) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-([1,1'-Biphenyl]-4-ylmethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (34a) 

 

1H NMR (600 MHz, DMSO-d6) 
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7-([1,1'-Biphenyl]-4-ylmethyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (34a) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((4′-(trifluoromethoxy)-[1,1′-biphenyl]-4-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34b) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((4′-(trifluoromethoxy)-[1,1′-biphenyl]-4-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34b) 

 

13C NMR (150 MHz, DMSO-d6) 
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7-((4'-Methyl-[1,1'-biphenyl]-4-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (34c)  

 

1H NMR (600 MHz, DMSO-d6) 
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7-((4'-Methyl-[1,1'-biphenyl]-4-yl)methyl)-2-nitroimidazo[1,2-a]pyrazin-8(7H)-one (34c)  

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((3'-(trifluoromethoxy)-[1,1'-biphenyl]-4-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34d) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((3'-(trifluoromethoxy)-[1,1'-biphenyl]-4-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34d) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(4-(pyridin-3-yl)benzyl)imidazo[1,2-a]pyrazin-8(7H)-one (34e) 

 
1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(4-(pyridin-3-yl)benzyl)imidazo[1,2-a]pyrazin-8(7H)-one (34e) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((6-phenylpyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34f) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((6-phenylpyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34f) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((6-(4-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34g) 

 
1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((6-(4-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34g) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((6-(p-tolyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34h) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((6-(p-tolyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34h) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((6-(3-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34i) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((6-(3-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34i) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((5-(4-(trifluoromethoxy)phenyl)pyridin-2-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34j)  

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((5-(4-(trifluoromethoxy)phenyl)pyridin-2-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34j)  

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((5-(4-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34k) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((5-(4-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34k) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((5-(p-tolyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34l) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((5-(p-tolyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34l) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((5-(3-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34m) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((5-(3-(trifluoromethoxy)phenyl)pyridin-3-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34m) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(4-(thiazol-2-yl)benzyl)imidazo[1,2-a]pyrazin-8(7H)-one (34n) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(4-(thiazol-2-yl)benzyl)imidazo[1,2-a]pyrazin-8(7H)-one (34n) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-((2-phenylthiazol-5-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34o) 

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-((2-phenylthiazol-5-yl)methyl)imidazo[1,2-a]pyrazin-8(7H)-one (34o) 

 

13C NMR (150 MHz, DMSO-d6) 
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2-Nitro-7-(4-(piperidin-1-yl)benzyl)imidazo[1,2 a]pyrazin-8(7H)-one (34p)  

 

1H NMR (600 MHz, DMSO-d6) 
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2-Nitro-7-(4-(piperidin-1-yl)benzyl)imidazo[1,2 a]pyrazin-8(7H)-one (34p)  

 

13C NMR (150 MHz, DMSO-d6) 
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