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1. Supplementary Figures
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Figure S1. Hit validation assays. (A) Steady-state affinity fitting curve of FO017-0250 with VraS

to determine binding affinity (Kp) by surface plasmon resonance (SPR). (B) The IC50 fitting curve

of FO017-0250 using three parameter Hill equation. Inhibition of VraS kinase activity using the

commercial ADP-Glo assay Kkit.
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Figure S2. Re-synthesis of lead compounds. (A) Structure of true active compound in the

commercial F5882-3050 sample. Quality control process revealed that activity came from a di-
substituted urea compound (Lee-3464). (B) Checkerboard MIC (left panel) and gRT-PCR (right

panel) results of Lee-3464. Numbers shown in parentheses are concentrations of Ox and tested

compounds.



2. Supplementary Schemes
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Scheme S1. Reagents and conditions: (a) 1, aryl isocyanate, CH2Cl,, 0°C-rt, 16 h, 90%; (b) 2,
trifluoroacetic acid, CHxCly, rt, 3-5 h, 96%; (c) 3, aryl isocyanate, THF, 0°C-rt, 16 h, 76%.

3. Procedures and Characterization Data
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tert-butyl 6-(3-(3,4-dichlorophenyl)ureido)-1H-indazole-1-carboxylate. To tert-butyl 6-amino-1H-
indazole-1-carboxylate (3.0 mmol, 1.0 eq.) in anhydrous DCM (15.0 mL, 0.20 M) at 0°C under an
atmosphere of nitrogen was added 3,4-dichlorophenyl isocyanate (3.0 mmol, 1.0 eq.). The
reaction mixture was stirred while warming to room temperature and after 6 h was filtered. The
precipitate was washed with DCM to give the title compound as a white solid (1.14 g, 90%). TLC
Rf 0.5 (5% MeOH/DCM). LC-MS (ESI) m/z: 421 [M+H]*. *H NMR (500 MHz, DMSO-ds) 5 9.24
(s, 1H), 9.07 (s, 1H), 8.57 (s, 1H), 8.29 (s, 1H), 7.91 (d, J = 2.4 Hz, 1H), 7.76 (d, J = 8.5 Hz, 1H),
7.55 (d, J = 8.8 Hz, 1H), 7.37 (dd, J = 8.8, 2.4 Hz, 1H), 7.27 (dd, J = 8.7, 1.8 Hz, 1H), 1.67 (s, 9H).
13C NMR (126 MHz, DMSO-dg) d 152.67, 149.16, 140.91, 140.50, 140.22, 140.08, 131.52, 131.08,
123.82, 122.26, 121.20, 119.93, 118.99, 116.55, 102.88, 84.64, 28.22.
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1-(3,4-dichlorophenyl)-3-(1H-indazol-6-yl)urea. To a suspension of tert-butyl 6-(3-(3,4-
dichlorophenyl)ureido)-1H-indazole-1-carboxylate (1.0 mmol, 1.0 eq.) in DCM (4.0 mL, 0.25 M) in
a nitrogen atmosphere at room temperature was added TFA (50.0 mmol, 50 eq.). The reaction
mixture was stirred at room temperature for 5 h, then concentrated in vacuo to obtain an oil which
was triturated with ether. The precipitate was filtered to obtain the title compound as a white solid
(0.31 g, 96%). TLC Rf 0.4 (5% MeOH/DCM). LC-MS (ESI) m/z: 323 [M+H]*. *H NMR (500 MHz,
DMSO-de) 6 12.86 (br s, 1H), 9.03 (s, 1H), 8.98 (s, 1H), 7.95 (s, 1H), 7.93 (s, 1H), 791 (d,J=2.4
Hz, 1H), 7.65 (d, J = 8.6 Hz, 1H), 7.54 (d, J = 8.8 Hz, 1H), 7.35 (dd, J = 8.8, 2.5 Hz, 1H), 6.95 (dd,
J =8.6, 1.7 Hz, 1H). *C NMR (126 MHz, DMSO-ds) & 152.86, 141.09, 140.41, 137.96, 133.71,
131.50, 131.05, 123.58, 121.20, 119.76, 119.09, 118.84, 114.35, 98.18.
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N-(3,4-dichlorophenyl)-6-(3-(3,4-dichlorophenyl)ureido)-1H-indazole-1-carboxamide. A mixture
of 1-(3,4-dichlorophenyl)-3-(1H-indazol-6-yl)urea (0.15 mmol, 1.0 eq.) and 3,4-dichlorophenyl
isocyanate (0.15 mmol, 1.0 eq.) was stirred in THF (1.5 mL, 0.10 M) in an nitrogen atmosphere
at 0°C while warming to room temperature over 16 h. The reaction mixture was concentrated in
vacuo, then recrystallized from ethanol and filtered to obtain the title compound as a white solid
(0.058 g, 76%). M.p. 326.8-329.4°C. LC-MS (ESI) m/z: 510 [M+H]*. *H NMR (500 MHz, DMSO-
ds) 6 10.65 (s, 1H), 9.31 (s, 1H), 9.09 (s, 1H), 8.72 (s, 1H), 8.43 (s, 1H), 8.20 (d, J = 2.3 Hz, 1H),
7.94 (d, J = 2.4 Hz, 1H), 7.86 (dd, J = 8.9, 2.4 Hz, 1H), 7.82 (d, J = 8.6 Hz, 1H), 7.64 (d, J = 8.8
Hz, 1H), 7.55 (d, J = 8.8 Hz, 1H), 7.37 (ddd, J = 13.9, 8.7, 2.1 Hz, 2H). 3C NMR (126 MHz,
DMSO-d¢) & 152.67, 149.62, 141.13, 140.27, 140.22, 139.07, 138.79, 131.53, 131.37, 131.06,
130.99, 125.80, 123.82, 122.44, 122.19, 121.37,121.03, 119.94, 119.02, 116.76, 102.84.



4. Supplementary tables.

Table S1. Summary of Checkerboard data of compounds vs Ox among a panel of clinical
isolates

MIC com FICI Low F MIC Low Ox MIC

Lee-3464

/F5882-3050 ave 6.8 0.40 15 22.0
N =105 min 3.2 0.19 0.8 2
MX 12.8 1.00 6.4 256
MEDIAN 6.4 0.38 1.6 8
F0017-0250 ave 3.5 0.52 1.34 33.9
N =82 min 0.8 0.08 0.8 2
MX 12.8 1.00 6.4 1024
MEDIAN 3.2 0.53 1.6 4
F2619-0556 ave 9.1 0.50 2.7 48.0
N=104 min 6.4 0.19 0.4 2
MX 25.6 1.00 25.6 512
MEDIAN 6.4 0.50 1.6 16
F1374-0037 ave 0.43 0.63 0.22 32.3
N =104 min 0.1 0.07 0.1 2
MX 3.2 1.00 2.0 512
MEDIAN 0.4 0.56 0.2 8
F1374-0033 ave 1.0 0.60 0.6 78.7
N=12 min 0.8 0.50 0.4 2
MX 2.0 0.75 0.8 256
MEDIAN 0.8 0.63 0.60 12.0
F1374-2739 ave 0.4 0.60 0.2 47.0
N=32 min 0.1 0.16 0.1 1
MX 1.6 1.00 0.4 512
MEDIAN 0.3 0.53 0.2 6
F2518-0327 ave 0.2 0.50 0.1 24.7
N=79 min 0.05 0.13 0.05 1
MX 0.8 1.00 0.2 512
MEDIAN 0.2 0.53 0.1 2

Summary of Checkerboard data of compounds vs Ox among a panel of clinical isolates: Each
compound (com) was tested in varying concentrations with varying Oxacillin (Ox) concentrations. Data
show the average (ave), minimum (min), maximum (max) and median values among the indicated
number (N) isolates. MIC com (MIC of compound), FICi (ideal FIC index in the checkerboard); Low com
MIC (Concentration of compound in the reported FIC index), Low Ox MIC (lowest concentration of Ox in
the checkerboard).

Table S2. SAR of urea compounds.
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aN.D. not determined

14



Table S3. Additional inactive urea compounds.
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