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1. NMR Data
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Figure S1 *H-NMR (300 MHz, CDCls) spectrum of methyl (2-aminobenzoyl)-D-tryptophanate

(8a).
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Figure S2 C-NMR (75 MHz, CDCls) spectrum for methyl (2-aminobenzoyl)-D-tryptophanate
(8a).
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Figure S3 'H-NMR (300 MHz, CDClIs) spectrum for methyl (2-amino-4-fluorobenzoyl)-D-
tryptophanate (8b).
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Figure S4 ¥C-NMR (75 MHz, CDCls) spectrum for methyl (2-amino-4-fluorobenzoyl)-D-
tryptophanate (8b).
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Figure S5 HSQC spectrum for methyl (2-amino-4-fluorobenzoyl)-D-tryptophanate (8b).

1 (ppm)
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Figure S6 HMBC spectrum for methyl (2-amino-4-fluorobenzoyl)-D-tryptophanate (8b).
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Figure S7 'H-NMR (300 MHz, CDCls) spectrum for methyl (2-amino-5-fluorobenzoyl)-D-

tryptophanate (8c).
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Figure S8 *C-NMR (75 MHz, CDClIs) spectrum for methyl (2-amino-5-fluorobenzoyl)-D-
tryptophanate (8c).
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Figure S9 HSQC spectrum for methyl (2-amino-5-fluorobenzoyl)-D-tryptophanate (8c).
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Figure S10 HMBC spectrum for methyl (2-amino-5-fluorobenzoyl)-D-tryptophanate (8c¢).
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Figure S11 *H NMR (300 MHz, DMSO-ds) spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-

3-(6-fluoro-1H-indol-3-yl)propanoate (8d).
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Figure S12 *C NMR (75 MHz, DMSO-ds) spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-

3-(6-fluoro-1H-indol-3-yl)propanoate (8d).
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Figure S13 HSQC spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-3-(6-fluoro-1H-indol-3-

yl)propanoate (8d).
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Figure S14 HMBC spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-3-(6-fluoro-1H-indol-3-

yl)propanoate (8d).
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Figure S15 'H NMR (300 MHz, DMSO-ds) spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-

3-(7-chloro-1H-indol-3-yl)propanoate (8e).
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Figure S16 *C NMR (75 MHz, DMSO-ds) spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-
3-(7-chloro-1H-indol-3-yl)propanoate (8e).
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Figure S17 HSQC spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-3-(7-chloro-1H-indol-3-
yl)propanoate (8e).
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Figure S18 HMBC spectrum for (S)-2-(2-amino-3,5-dichlorobenzamido)-3-(7-chloro-1H-indol-3-
yl)propanoate (8e).
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Figure S19 H-NMR (300 MHz, CDCIs) spectrum of methyl (2-((S)-2-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)propanamido)benzoyl)-D-tryptophanate (11b).
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Figure S21 3C-NMR (75 MHz, CDCIs) spectrum for methyl (2-((S)-2-((((9H-fluoren-9-
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yl)methoxy)carbonyl)amino)-4-methylpentanamido)-4-fluorobenzoyl)-D-tryptophanate (11c).
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Figure S22 HSQC spectrum for methyl (2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-4-

methylpentanamido)-4-fluorobenzoyl)-D-tryptophanate (11c).
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Figure S23 HMBC spectrum for methyl (2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-4-

methylpentanamido)-4-fluorobenzoyl)-D-tryptophanate (11c).
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Figure S24 *H NMR (500 MHz, DMSO-ds) spectrum for (R)-4-((1H-indol-3-yl)methyl)-1,2-
dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (1, Glyantrypine).
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Figure S25 13C NMR (125 MHz, DMSO-ds) spectrum for (R)-4-((1H-indol-3-yl)methyl)-1,2
dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (1, Glyantrypine).



TR 5

MA-17-C_ascend500-2021.3.ser
hsqc-hrt DMSO /opt/topspin3.2/hrt HRT 13 L10

F20

30

@ L-50

e

60

70

80

f1 (ppm)

F-eo
100
0 F110
L] 0 [] F120
130
140
150

160

RN

T T T T T T T T T T T T
12 11 10 9 8 6 5 4 3 2 1 0
f2 (ppm)

Figure S26 HSQC spectrum for (R)-4-((1H-indol-3-yl)methyl)-1,2-dihydro-6H-pyrazino[2,1-
b]quinazoline-3,6(4H)-dione (1, Glyantrypine).
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Figure S27 HMBC spectrum for (R)-4-((1H-indol-3-yl)methyl)-1,2-dihydro-6H-pyrazino[2,1-
blquinazoline-3,6(4H)-dione (1, Glyantrypine).
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Figure S28 *H-NMR (300 MHz, CDClIs) spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-1-
methyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (2, Fumiquinazoline F).
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Figure S29 'C-NMR (75 MHz, CDClIs) spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-1-methyl-
1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (2, Fumiquinazoline F).
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Figure S30 HSQC spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-1-methyl-1,2-dihydro-6H-
pyrazino[2,1-b]quinazoline-3,6(4H)-dione (2, Fumiquinazoline F).
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Figure S31 HMBC spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-1-methyl-1,2-dihydro-6H-
pyrazino[2,1-b]quinazoline-3,6(4H)-dione (2, Fumiquinazoline F).
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Figure S32 'H NMR (300 MHz, CDCls) spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-8-fluoro-
1-isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12a).
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Figure S33 13C NMR (75 MHz, CDCls) spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-8-fluoro-
1-isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12a).
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Figure S34 HSQC spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-8-fluoro-1-isobutyl-1,2-

dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12a).
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Figure S35 HMBC spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-8-fluoro-1-isobutyl-1,2-

dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12a).
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Figure S36 *H NMR (300 MHz, CDCls) spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-9-fluoro-
1-isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12b).
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Figure S37 13C NMR (75 MHz, CDCls) spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-9-fluoro-
1-isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12b).
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Figure S38 HSQC spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-9-fluoro-1-isobutyl-1,2-
dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12b).
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Figure S39 HMBC spectrum for (1S,4R)-4-((1H-indol-3-yl)methyl)-9-fluoro-1-isobutyl-1,2-
dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12b).
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Figure S40 *H-NMR (300 MHz, CDCIs) spectrum for (1S,4S)-8,10-dichloro-4-((6-fluoro-1H-
indol-3-yl)methyl)-1-isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12c).
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Figure S41 3C-NMR (75 MHz, CDCIs) spectrum for (1S,4S)-8,10-dichloro-4-((6-fluoro-1H-indol-
3-yl)methyl)-1-isobuty-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12c).
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Figure S42 HSQC spectrum for (1S,4S)-8,10-dichloro-4-((6-fluoro-1H-indol-3-yl)methyl)-1-

isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12c).
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Figure S43 HMBC spectrum for (1S,4S)-8,10-dichloro-4-((6-fluoro-1H-indol-3-yl)methyl)-1-

isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12c).
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Figure S44 *H-NMR (500 MHz, CDCls) spectrum for (1S,4S)-8,10-dichloro-4-((7-chloro-1H-
indol-3-yl)methyl)-1-isobutyl-1,2-dihydro-6H-pyrazino[2, 1-b]quinazoline-3,6(4H)-dione (12d).
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Figure S45 3C-NMR (125 MHz, CDCls) spectrum for (1S,4S)-8,10-dichloro-4-((7-chloro-1H-
indol-3-yl)methyl)-1-isobutyl-1,2-dihydro-6H-pyrazino[2, 1-b]quinazoline-3,6(4H)-dione (12d).
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Figure S46 HSQC spectrum for (1S,4S)-8,10-dichloro-4-((7-chloro-1H-indol-3-yl)methyl)-1-

isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12d).
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Figure S47 HMBC spectrum for (1S,4S)-8,10-dichloro-4-((7-chloro-1H-indol-3-yl)methyl)-1-

isobutyl-1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12d).
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Figure S48. HRMS data of (1S,4R)-4-((1H-indol-3-yl)methyl)-8-fluoro-1-isobutyl-1,2-dihydro-6H-
pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12a).
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Figure S49. HRMS data of (1S,4R)-4-((1H-indol-3-yl)methyl)-9-fluoro-1-isobutyl-1,2-dihydro-6H-
pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12b).
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Figure S50. HRMS data of (1S,4S)-8,10-dichloro-4-((6-fluoro-1H-indol-3-yl)methyl)-1-isobutyl-

1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12c).
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Figure S51. HRMS data of (1S,4S)-8,10-dichloro-4-((7-chloro-1H-indol-3-yl)methyl)-1-isobutyl-

1,2-dihydro-6H-pyrazino[2,1-b]quinazoline-3,6(4H)-dione (12d).
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3. HPLC-DAD Purity Data

Table S1 HPLC-DAD purity data of compounds 1, 2, 12a-12d.
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4. Enantiomeric Excess Data

Table S2 HPLC-DAD data from enantiomeric excess of compounds 1, 2, 12a-12d.

Compound Chromatogram Retention time
254nm
1 12.50 min
138
> 66.16 min
12a

18.48 min
12b 12.27 min




12¢

10.66 min

12d

25.41 min

5. Docking studies

Table S3. Docking scores of the derivatives 1, 2, 4, 12a-12d, 13a-13d and controls doxorubicin and

reserpine.
Docking scores (kcal/mol)
Compounds AcrB AcrA TolC NorA
SBS HT HH LD BCR CS
1 -8.9 -7.3 -6.7 -5.7 -8.4 -7.0 -6.3
2 -8.5 -7.4 -7.8 -4.1 -8.6 -4.5 -6.1
4 -9.0 -5.1 -7.4 -3.5 -8.1 -1.0 -5.4
12a -8.9 -6.9 -7.3 -6.0 -8.3 -5.5 -5.7
12b -8.9 -6.5 -7.4 -5.4 -8.7 -7.1 -5.5
12¢ -9.5 -2.7 -5.8 -2.7 -7.6 -3.8 -5.1
12d -8.7 -6.5 -7.2 -3.3 -7.8 -0.6 -5.6
13a -8.8 -6.1 -6.3 -5.4 -7.5 -2.9 -5.4
13b -8.4 -7.1 -7.4 -3.3 -7.6 -3.5 -4.9
13c -8.9 -7.0 -6.7 -6.1 -7.9 -2.2 -5.5
13d -10.8 -5.6 -8.5 -2.7 -8.9 -2.1 -3.9
Doxorubicin -8.9 15.4 -7.2 -5.6 -7.2 - -
Reserpine - - - - - 1.0 -4.6

SBS: Substrate-binding site; HT: Hydrophobic trap; HH: Helical hairpin; LD: Lipoyl domain; BCR: Binding

core region; CS: Cytoplasmic side; TMD: Transmembrane domain; NBD: Nucleotide binding domain.

Concerning the higher predicted affinity of the compounds to the CS of the NorA homology
models, this was the site chosen for molecular visualization of the compounds effective in the
inhibition of ethidium bromide efflux in the S. aureus 272123 model. Upon a first inspection, it
can be noted that compounds 12a (pink) and 13c (orange) have a predicted binding site
different than all the other compounds (Figure S52) and did not show any hydrogen
interactions with neighboring residues. However, weaker interaction may still happen, such as

van der Waals.




A closer look into the predicted interactions of compounds 4 (Figure S52B), 12b (Figure S52C),
12c (Figure S52D), and 13b (Figure S52E) show a hydrogen bond with Asn-128, a polar residue.
On a different note, compound 13a (Figure S52F) is predicted to interact with the non-polar
residue Gly-305. However, it must be taken into account that there is no evidence that the
compounds are inhibiting NorA, and that these docking studies were performed in a homology
model, which may not reflect the real residues involved.
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\ a
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Figure S52. Molecular visualization of derivatives in the CS of NorA. (A) General view of the compounds
in the CS; (B) Interaction between compound 4 and the CS; (C) Interaction between compound 12b and
the CS; (D) Interaction between compound 12c and the CS; (E) Interaction between compound 13b and
the CS; (F) Interaction between compound 13a and the CS.



