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Supplemental material 
1. Material and Methods for phenotypic screening and in silico analysis
Compounds: Dimethyl sulfoxide, Merk (DMSO) solutions (30 mM) of the compounds (Figure 1) and Miltefosine ≥98% (Sigma-Aldrichc,)  were diluted just before the in vitro experiments into RPMI 1640 medium (pH 7.2 to 7.4) without phenol red (Sigma-Aldrichc, R7509) but supplemented with 1% L-alanyl-L-glutamine (GLUTAMAX I, GilbcoTM), 1% penicillin-streptomycin 5,000 U/mL Gibco™ (PEN-STR), 10% heat-inactivated sterile-filtered, fetal bovine serum (FBS), from Cultilab, Brazil. The concentration of DMSO was less than 0.6% for all in vitro experiments to prevent non-specific toxicity to host cells (Santos et al. 2018). For in vivo assays, compounds 6 and 7 were prepared daily in a solution composed of 5% Gum Arabic from acacia tree (Sigma-Aldrichc), 6% DMSO, and 3% Tween™80 Surfact-Amps™ Detergent Solution (Thermo Scientific™). The reference drug, Milteforan™ (MtTM), was dissolved in sterile deionized water. 
Parasite strain and mammalian host cell cultures: Leishmania amazonensis (strain LTB0016) was used throughout the study.  Amastigote forms were purified from male BALB/c. Briefly, the foot paws were inoculated (subcutaneously) with 20 µL containing 106 amastigotes, and the animal skin lesions were aseptically removed 30 days post-infection. The parasites in the lesions were mechanically dispersed by pipetting and used for the assays. The compounds were tested on (i) extracellular amastigote forms (EF); (ii) intracellular-forms (IF) in peritoneal macrophages (PMM); and (iii) BALB/c mouse models infected with amastigotes as reported (Feitosa et al. 2019). PMM were obtained from Swiss male mice (18-20 g) inoculated with 3% Brewer Thioglycollate Medium (Merck) previously diluted in water and autoclaved. After 4 days of stimulation, the cells were collected by rinsing the animals’ peritoneum with RPMI 1640. The cells were subsequently seeded in 24- (3x105 cells/well) and 96-well (5x104 cells/well) plates for infection analysis and cytotoxicity assays, respectively. Cell cultures were maintained at 37˚C, 5% C02 atmosphere in RPMI 1640 medium (pH 7.2 to 7.4) without phenol red (Gibco BRL) but supplemented with 1% L-glutamine, 1% PEN-STR, 10% FBS. Assays using EF were maintained at 32ºC using RPMI culture medium containing 5% FBS. 
Cytotoxicity and leishmanicidal in vitro assays: The toxicity of the compounds on host cells was evaluated 24 h after PMM were seeded into culture plates. The compounds (0-500 µM) were added into the wells and incubated as described above, for 48 h, and cellular viability was evaluated using AlamarBlue test (Invitrogen) according to the manufacturer’s recommendations (Da Silva et al. 2007, Romanha et al. 2010). The effect of the compounds (0-20µM) on extracellular amastigotes (EF) was evaluated using 106 parasites per well (0.2 mL) for 48 h, and parasite viability assessed with AlamarBlue tests as reported (Mikus & Sterverding, 2000). Phenotypic screenings against intracellular amastigotes were performed by infecting 3x105 PMMs with 9x105 amastigotes (MOI 3:1). After 48 h of drug treatment, cultures were rinsed with saline, fixed with Bouin (Jorge & Castro, 2000), and stained for 15 min with Giemsa solution (Sigma-Aldrichc, 32884) filtered and diluted 5 times in distilled water (Santos et al. 2018). Samples were subsequently evaluated by light microscopy and pictures obtained by Zeiss AxioObserver MI microscope (Oberkochen, Germany). The percentage of infected host cells, the number of parasites per infected cell, and the corresponding infection index were obtained. Parasites with well-defined nuclei and kinetoplasts were counted as surviving since irregular structures could mean parasites undergoing death.  The results were expressed as % reduction in parasite burden, and the EC50 and EC90 were calculated by non-linear regression analysis using GraphPad Prism v.9.1.2. All assays were run at least twice with three independent replicates each time.
Hep G2 Viability Assay: Hep G2 (CRL-11997TM) cells were grown in complete growth medium (DMEM:F12 containing L-glutamine and sodium bicarbonate, 10% FBS, 1% penicillin/streptomycin) incubated at 37˚C in a 5% CO2 environment. Cells were seeded into 96-well plates at  5  x 105 cells/mL and incubated for about 24 h. Cells were treated with the compounds prepared in DMSO  for 72 h at a final concentration range of 160-1.2 µM in triplicates. Cell viability was assessed using the MTT assay as previously described (Zhang et al. 2018). Podophyllotoxin was used as cytotoxicity control, and SDS (10%) was used as assay positive control. 
In vivo evaluation in mouse model of Cutaneous Leishmaniasis (CL): Male BALB/c mice (18-20 g) were obtained from the animal facilities of ICTB (Institute of Science and Biomodels Technology/Fiocruz/RJ/Brazil) and housed 5 per cage (five groups). Animals were kept in a room at 20 to 24˚C under a 12-light and 12-h dark cycle and provided with sterile water and chow ad libitum. Mice were acclimated for 7 days before being inoculated (subcutaneously) on the left foot paw with 20 µL containing 5x105 amastigotes (Godinho et al. 2012). In the experimental standardized protocol, the compounds were administered for 14 days.  Drug administration started at lesion onset (size diameter of 3-4 mm), which corresponds to 15 days post-infection (dpi) using: (a) MtTM at 40 mg/kg (optimal dose) (Godinho et al. 2012); (b) 10 mg/kg 6 and 7; and (c) vehicle.  Drug administration was performed by oral gavage (po), once a day (q24h) for MtTM and twice a day (q12h) for 6 and 7. The animals were monitored daily, and the size of their lesions was measured regularly in 3 dimensions (height, width, and depth).  Animals were euthanized at 31º dpi, and their skin lesions were aseptically removed for molecular analysis of parasite load by qPCR. Non-infected mice foot paws were also obtained for standardization of PCR curves constructed using DNA samples extracted from mouse skin fragments artificially infected with 106 amastigotes of L. amazonensis as described (Ribeiro-Romão et al. 2016). Parasite loads were expressed as DNA equivalents per milligram of tissue (par. eq./mL). The lesions were also analyzed by light microscopy using imprints fixed with methanol and stained using Giemsa. Statistical analysis was conducted using ANOVA (p ≤ 0.05) in GraphPad Prism v.9.1.2.
In silico ADMET analysis of  6, 7, and MtTM was carried out as described by Pires and co-workers at URL http://biosig.unimelb.edu.au/pkcsm/ (Pires et al. 2015).
Synthesis and Compound Characterization: The compounds were synthesized as shown in Scheme S1 below. Reagents were purchased from commercial sources and used without further purification. 1H and 13C NMR spectra were recorded on Varian 500 MHz spectrometer (Agilent, Santa Clara, CA, USA). Compounds were purified on preparative thin-layer chromatography (TLC) plates (SiliCycle Inc, Quebec City, Canada, 1000 μm, 20 × 20 cm). Accurate mass data was obtained on a Synapt G2 HDMS instrument (Waters Corporation, Milford, MA, USA). High-performance liquid chromatography-Ultraviolet (HPLC-UV) analysis was carried out on a Shimadzu Prominence HPLC-UV system (Shimadzu Scientific Instruments, Columbia, MD) using isocratic elution with 65% methanol (MeOH) and 35% H2O (Pinnacle II C18 5µM, 200 x 4.6 mm column; flowrate = 0.5 mL/min).


Figure S1. Synthetic route to the compounds - a: acid, CDI, THF, 20-30 mins reflux, amine, 3h, 30-50%; b: acid, DMAP, alcohol, THF, 0˚C, 0.5 h, DCC, overnight, 40-45%.
General method for the synthesis of 1-3, 6, 7
A solution of 4-nitrophenylacetic acid or 1-methyl-4-nitro-1H-imidazole-2-carboxylic acid (Ark Pharm, Arlington Heights, IL, USA, 97%, 1.0 equiv) and N,Nʹ-carbonyldiimidazole (CDI, Oakwood Chemicals, Estill, SC, USA, 1.0 equiv) in tetrahydrofuran (THF, Fisher Scientific, 99.9%, 10 mL/mmol) was refluxed for 20-30 minutes under nitrogen, followed by the addition of the amine, and the mixture was refluxed for 3 hours. THF was removed, and the crude mixtures were purified by prep-TLC (Yield: 30-50%).
General method for the synthesis of 4-5
A solution of 4-nitrophenylacetic acid or 1-methyl-4-nitro-1H-imidazole-2-carboxylic acid (1.0 equiv), 4-dimethylaminopyridine (DMAP, Oakwood Chemicals, Estill, SC, USA, 95%,  0.2 equiv), and the alcohol (2.3 equiv) in THF (10 mL/mmol) was stirred at 0˚C for 30 minutes under nitrogen. A solution of dicyclohexylcarbodiimide (DCC, Sigma Aldrich, St Loius, MO, USA, 1.1 equiv) in THF (5 mL/mmol) was added dropwise. The mixture was stirred for additional 30 minutes at 0˚C and allowed to warm to room temperature and stirred overnight. THF was removed, and the crude mixtures were purified by prep-TLC (Yield 40-45%).
2-(4-Nitrophenyl)-N-(quinolin-8-yl)acetamide (1)


1H NMR (500 MHz, CDCl3) δ 9.96 (s, 1H), 8.76 (dd, J = 5.5 Hz, J = 2.5 Hz, 1H), 8.72 (t, J = 5.75 Hz, 1H), 8.26 (dt, J = 11 Hz, J = 2.5 Hz, 2H), 8.16 (dd, J = 10.5 Hz, J = 2.0 Hz, 1H), 7.62 (d, J = 11.0 Hz, 2H), 7.53 (d, J = 6.0 Hz, 2H), 7.46 (dd, J = 10.5 Hz, J = 5.0 Hz, 1H), 4.01 (s, 2H). 13C NMR (125 MHz, CDCl3) δ 167.70, 148.42, 147.31, 142.23, 138.37, 136.54, 134.06, 130.54, 127.98, 127.40, 124.05, 122.16, 121.85, 116.65, 44.74. HRMS [M]- calculated for C17H13N3O3: 307.0957; found: 307.0941. HPLC-UV: 99.9% purity.

2-(4-Nitrophenyl)-N-(quinolin-4-yl)acetamide (2)


1H NMR (500 MHz, CDCl3) δ 8.86 (d, J = 6.5 Hz, 1H), 8.32 (d, J = 11.0 Hz, 2H), 8.25 (d, J = 6.0 Hz, 1H), 8.13 (d, J = 10.5 Hz, 1H), 7.88 (s, 1H), 7.73 (td, J = 9.5 Hz, J = 2.0 Hz, 1H), 7.62 (d, J = 10.5 Hz, 2H), 7.55 (td, J = 9.5 Hz, J = 1.0 Hz, 1H), 7.52 (t, J = 10.0 Hz, 1H), 4.03 (s, 2H). 13C NMR (125 MHz, CD3OD) δ 170.45, 157.09, 150.09, 148.16, 142.64, 142.16, 130.33, 129.82, 128.19, 126.50, 123.17, 121.36, 121.28, 112.58, 42.44. HRMS [M]- calculated for C17H13N3O3: 306.0879; found: 307.0885. HPLC-UV: 99.7% purity.
(S)-N-(1-(naphthalen-1-yl)ethyl)-2-(4-nitrophenyl)acetamide (3)


1H NMR (500 MHz, CDCl3) δ 8.17 (d, J = 11.0 Hz, 2H), 7.81 (m, 2H), 7.77 (m, 1H), 7.68 (s, 1H), 7.47 (m, 2H), 7.45 (d, J = 11.0 Hz, 2H), 7.36 (dd, J = 10.5 Hz, J = 2.0 Hz, 1H), 5.83 (d, J = 7.0 Hz, 1H), 5.28 (m, 1H), 3.64 (s, 2H), 1.56 (d, J = 7.0 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 168.31, 147.30, 142.45, 140.05, 133.38, 132.88, 130.27, 128.79, 127.96, 127.78, 126.55, 126.23, 124.72, 124.58, 124.05, 49.40, 43.45, 21.59. HRMS [M]- calculated for C20H18N2O3: 333.1239; found: 333.1249. HPLC-UV: 99.9% purity.
(1S,4S)-1,7,7-Trimethylbicyclo[2.2.1]heptan-2-yl 2-(4-nitrophenyl)acetate (4)


1H NMR (500 MHz, CDCl3) δ 8.19 (dt, J = 11.0 Hz, J = 2.5 Hz, 2H), 7.74 (d, J = 10.5 Hz, 2H), 4.89 (dt, J = 12.5 Hz, J = 3.75 Hz, 1H), 3.74 (s, 2H), 2.34 (m, 1H), 1.75 (m, 2H), 1.67 (t, J = 5.5 Hz, 2H), 1.26 (m, 1H), 1.15 (m, 1H), 0.90 (dd, J = 17.0 Hz, J = 4.5 Hz, 1H), 0.88 (s, 3H), 0.85 (s, 3H), 0.77 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 170.48, 147.23, 141.89, 130.37, 123.84, 81.21, 48.97, 47.99, 44.90, 41.66, 36.85, 28.12, 27.14, 19.77, 18.92, 13.63. HRMS [M]- calculated for C18H23NO4: 316.1549; found: 316.1551. HPLC-UV: 99.9% purity.
(1S,4S)-1,7,7-Trimethylbicyclo[2.2.1]heptan-2-yl 1-methyl-4-nitro-1H-imidazole-2-carboxylate (5)


1H NMR (500 MHz, CDCl3) δ 7.58 (s, 1H), 5.16 (dt, J = 10.0 Hz, J = 2.75 Hz, 1H), 4.10 (s, 3H), 2.43 (m, 1H), 2.15 (m, 1H), 1.79 (m, 1H), 1.74 (t, J = 4.5 Hz, 1H), 1.35 (m, 2H), 1.19 (dd, J = 14.0 Hz, J = 3.5 Hz, 1H), 0.95 (s, 3H), 0.91 (s, 3H), 0.90 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 158.89, 135.58, 124.51, 83.08, 49.32, 48.24, 44.95, 37.46, 36.51, 28.10, 27.33, 19.85, 18.97, 13.79. HRMS [M]- calculated for C15H21N3O4: 306.1454; found: 306.1447. HPLC-UV: 99.5% purity.

(S)-1-methyl-N-(1-(naphthalen-1-yl)ethyl)-4-nitro-1H-imidazole-2-carboxamide (6)


1H NMR (500 MHz, CDCl3) δ 7.83 (m, 4H), 7.78 (s, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.47 (m, 3H), 5.36 (m, 1H), 4.12 (s, 3H), 1.69 (d, J = 7.0 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 156.90, 139.78, 137.18, 133.31, 132.82, 128.67, 127.90, 127.63, 126.30, 126.19, 125.99, 124.68, 124.40, 124.28, 49.37, 37.15, 29.68. HRMS [M-Na]+ calculated for C17H16N4O3: 347.1120; found: 347.1120. HPLC-UV: 95.0% purity.
1-Methyl-4-nitro-N-(quinolin-4-yl)-1H-imidazole-2-carboxamide (7)


1H NMR (500 MHz, CDCl3) δ 9.97 (s, 1H), 8.92 (d, J = 5.0 Hz, 1H), 8.30 (d, J = 5.0 Hz, 1H), 8.17 (d, J = 8.5 Hz, 1H), 8.05 (d, J = 8.5 Hz, 1H), 7.92 (s, 1H), 7.79 (t, J = 5.25 Hz, 1H), 7.70 (t, J = 7.75 Hz, 1H), 4.26 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 167.67, 156.03, 151.08, 148.98, 130.60, 130.04, 127.26, 125.26, 120.13, 119.65, 118.94, 110.90, 104.51, 37.51. HRMS [M-Na]+ calculated for C14H11N5O3: 320.0760; found: 320.0758. HPLC-UV: 98.3% purity.



1H and 13C NMR Spectra and  HPLC-UV trace of 1-7
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Figure S2. Light microscopy images of Giemsa-stained uninfected and infected PMM with intracellular amastigotes of Leishmania amazonensis left untreated (top) or treated with 10 and 20 µM of 6 (middle) and 7 (bottom). Note the parasite sterilization due to drug exposure at 20 µM. Arrows: intracellular parasites.  
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Figure S3. Standardization of qPCR assays for parasite load quantitation from skin lesions of BALB/c Infected with Leishmania amazonensis. The panel shows representative amplification plots with the fluorescent signal magnitude for parasite kDNA and BALB/c GAPDH targets (a) Standard curves for parasite kDNA BALB/c GAPDH targets indicate a good dynamic range, (b) PCR efficiency and linearity coefficient of the reaction. qPCR assays were performed using SYBR Green fluorophore.
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