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1. Materials and methods
Experimental

1.1 Chemistry

All chemical reagents and solvents are purchased from Aldrich, Alfa Aesar, Finar, TCI, BLD
pharma. The solvents and reagents were of LR grade for the reactions and commercial grade for
the column purification. Thin-layer chromatography (TLC) was carried out on aluminum-
supportedsilica gel plates (Merck 60 F254) with visualization of components by UV light (254 nm).
Column chromatography was carried out on silica gel (Merck 100-200 mesh). "H NMR and 3C
NMR spectra were recorded at 400 MHz and 101 MHz, respectively, using a Bruker AV 400
spectrometer (Bruker CO.) in CDCl; solution with tetramethyl silane as the internal standard, and
chemical shift values (d) were given in ppm. 'H NMR spectra were recorded in CDCl;. Melting
points were determined on an electro thermal melting point apparatus (Stuart-SMP30) in open
capillary tubes. HRMS and Mass spectra (ESI-MS) were recorded on Schimadzu HRMS and
MS/ESI mass spectrometer respectively.

2. General Procedure and Spectral Data

2.1 Synthesis of Prop-2-yn-1-yl 2-chloroacetate (4): A stirred solution of propargyl alcohol (1.0
mmol) 1 in Acetonitrile was cooled to 0°C and added TEA (1.5 mmol) and stirred the solution at
0° C for 10-15 min. 2-chloroacetyl chloride 2 (1.5 mmol) was added slowly dropwise to the
reaction mixture, maintaining the internal temperature less than 5° C. After the completion of
addition, the resultant reaction mixture was allowed to come to room temperature and stirred for
6 hrs, monitored by TLC. After the completion of reaction as indicated in TLC, formation of new
spot, and confirmed the product mass was in LCMS. The reaction mixture was evaporated on
rotavapor. The crude compound was cooled to 0°C and slowly neutralized by adding Sat.NaHCO;
solution and extracted thrice with EtOAc and the combined organic layer was given water washes
three times followed by brine wash. The organic layer was dried over sodium sulphate, filtered
and concentrated. The crude residue obtained was purified by column chromatography using
hexane and ethyl acetate (0-15%,) as the eluents and concentrated and dried to obtain 4 as brown
gum. The appearance of a doublet around 6 4.72 ppm with 2H’s corresponding to CH; and a triplet
at 8 2.46 ppm with 1H corresponding to the terminal alkyne indicated the formation of the desired
product. ESI-MS: (m/z) calcd for [M+H] ™ for CsH;ClO,: 131.9978 and found 131.9981. '"HNMR
(400 MHz, CDCl3) 6 4.72 (d, J = 2.4 Hz, 2H), 4.08 (s, 2H), 2.46 (t, ] = 2.5 Hz, 1H).
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2.2 Synthesis of Prop-2-yn-1-yl 3-chloropropanoate (5): A stirred solution of propargyl alcohol
1 (1.0 mmol) in Acetonitrile was cooled to 0°C, and TEA (1.5 mmol) was added. The solution
was stirred at 0 °C for 10-15 min. 3-chloropropanoyl chloride 3 (1.5 mmol) was added slowly
dropwise to the reaction mixture, maintaining the internal temperature less than 5° C. After the
completion of addition, the resultant reaction mixture was allowed to come to room temperature
and stirred for 6 hrs, monitored by TLC. After the completion of reaction as indicated in TLC,
formation of new spot, and confirmed the product mass was in LCMS. The reaction mixture was
evaporated on rotavapor. The crude compound was cooled to 0°C and slowly neutralized by
adding sat. NaHCOj; solution and extracted thrice with EtOAc and the combined organic layer was
given water washes three times followed by brine wash. The organic layer was dried over sodium
sulphate, filtered and concentrated. The crude residue obtained was purified by column
chromatography using hexane and ethyl acetate (0-15%,) as the eluents and concentrated and dried
to obtain 5 as brown gum. The appearance of a doublet around & 4.79 ppm with 2H’s
corresponding to CH, of ester and a triplet at & 2.52 ppm with 1H corresponding to the terminal
alkyne indicated the formation of the desired product. ESI-MS: (m/z) calcd for [M+H] * for
CsH;ClO,: 146.0135 and found 146.0128. 'TH NMR (400 MHz, CDCl;) 6 4.79 (d, J= 2.5 Hz, 2H),
3.67-3.60 (m, 2H), 2.52 (t, /= 2.5 Hz, 1H), 2.51 — 2.46 (m, 2H).

2.3 Synthesis of Prop-2-yn-1-yl (2-oxotetrahydrothiophen-3-yl) glycinate (7): A stirred solution
of 3-aminodihydrothiophen-2(3H)-one hydrochloride 6 (1.0 mmol) in DMF was stirred at room
temperature until a clear solution was obtained, then cooled to 0° C. DIPEA (3.0 mmol) was added
slowly at 0°C and stirred for 15-20 min. To this reaction mixture, compound 4 (1.5 mmol) was
added, and the resultant mixture was allowed to stir at room temperature overnight. The progress
of the reaction is monitored by TLC. After the completion of reaction as indicated in TLC,
formation of new spot, and confirmed the product mass was in LCMS, sat. NaHCO; solution was
added to the reaction mixture and extracted with 10% MeOH in CHCI; three times. The combined
organic layer was given water washes three times followed by brine wash. The organic layer was
dried over sodium sulphate, filtered and concentrated. The crude residue obtained was purified by
column chromatography using hexane-ethyl acetate (0-100%) followed by MeOH-CHCl; (0-6%)
as the eluents and concentrated under the vacuum and dried to obtain 7 as a brown gum, the shift
of 8 5.66 ppm peak to & 4.67 ppm indicated the formation of the desired product 7. ESI-MS: (m/z)
calcd for [M+H] * for CoH;;NOsS: 214.0460 and found 214.0490. '"H NMR (400 MHz, CDCl;)
0 4.67 (d, J=2.5 Hz, 2H), 3.55 (s, 2H), 3.43 (m, 1H), 3.25 - 3.17 (m, 2H), 2.56 — 2.47 (m, 1H),
2.45—-2.44 (m, 1H), 2.46 — 2.42 (m, 1H), 2.12 (m, 1H), 2.02 — 1.89 (m, 1H).
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2.4 Synthesis of Prop-2-yn-1-yl 3-((2-oxotetrahydrothiophen-3-yl) amino) propanoate (8): A
stirred solution of 3-aminodihydrothiophen-2(3H)-one hydrochloride 6 (1.0 mmol) in DMF was
stirred at room temperature until the clear solution is obtained then cooled to 0° C. DIPEA (3.0
mmol) was added slowly at 0°C and stirred for 15-20 min. To this reaction mixture compound 5
(1.5 mmol) was added and the resultant mixture was allowed to stir at room temperature overnight.
The progress of the reaction is monitored by TLC. After the completion of reaction as indicated
in TLC, formation of new spot, and confirmed the product mass was in LCMS, sat. NaHCO;
solution was added to the reaction mixture and extracted with 10% MeOH in CHC]l; three times.
The combined organic layer was given water washes three times, followed by a brine wash. The
organic layer was dried over sodium sulphate, filtered and concentrated. The crude residue
obtained was purified by column chromatography using hexane-ethyl acetate (0-100%) followed
by MeOH-CHCl; (0-6%) as the eluents and concentrated under vacuum and dried to obtain 8 as
yellow gum. The shift of 6 5.63 ppm peak to & & 4.65 ppm indicated the formation of desired
product 8. ESI-MS: (m/z) caled for [M+H] * for C;,H;3NOsS: 228.0616and found 228.0646. 'H
NMR (400 MHz, CDCls) 6 4.65 (d, J = 2.5 Hz, 2H), 4.12 (m, 1H), 3.25 — 3.13 (m, 1H), 2.90 —
2.83 (m, 1H), 2.80 — 2.71 (m, 2H), 2.68 — 2.58 (m, 2H), 2.57 — 2.44 (m, 2H), 2.28 — 2.12 (m, 1H),
2.10-1.91 (m, 1H).

2.5 Synthesis of substituted aryl azides (9a-p): A solution of substituted aryl amines (1.0 mmol)
in 8N HCI was cooled to 0°C and stirred for 10-15 min, and aq. NaNO; (2.0 mmol) was added
dropwise and stirred for 30 min at 0°C. To the resultant reaction mixture, aq. NaN; (2.0 mmol)
was added dropwise and the reaction mixture was allowed to stir at room temperature for 6-16h.
The progress of the reaction is monitored by TLC. After the completion, the reaction mixture was
cooled to 0° C, and ice-cold water was added, and extracted with hexane and concentrated under
reduced pressure without heat on a rotavapor to obtain the desired azides 9a-p.

2.6 General synthetic procedure for 1,2,3-triazoles (10a-p and 11a-n): To a stirred solution of
alkyne 7 (1.0 mmol) in ‘BuOH: H,O (1:1) was added substituted aryl azide derivatives 9a-p,
followed by CuS0O,.5H,0 (0.05 mmol), Sodium ascorbate (0.1 mmol). The resultant reaction
mixture was then stirred at room temperature overnight (50°C heating for few compounds for 6-
16 h). The progress of the reaction was monitored by TLC and MS. After the completion of
reaction as indicated in TLC, formation of new spot, and confirmed the product mass was in
LCMS, water was added to the reaction mixture and extracted with 10% MeOH in CHCI; three
times. The combined organic layer was given water washes three times, followed by a brine wash.

The organic layer was dried over sodium sulphate, filtered, and concentrated. The crude residue
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obtained was purified by column chromatography using hexane-ethyl acetate (0-100%) followed
by MeOH-CHCI; (0-12%) as the eluents and concentrated under vacuum and dried to obtain 10a-p
and 11a-n as the desired products. All compounds were triturated with MTBE and dried to get
title compounds. The disappearance of peaks at & 2.46 and 2.52 ppm in 'H NMR confirmed the
formation of the desired products 10a-p and 11a-n.

3. Biological Procedures

3.1 Quorum sensing inhibition assay

P. aeruginosa MH602 P,,B::gfp(ASV) reporter strain, which harbors a chromosomal fusion of
the /asB promoter to an unstable gfp gene and responds to the AHL 3-oxo-dodecanoyl homoserine
lactone (30x0-C12-HSL) [1], was used to evaluate the QSI activities of the synthesized
compounds on QS signalling. An overnight culture was prepared in Luria-Bertani (LB10) media
supplemented with gentamycin (40 uM). This culture was then diluted (1:100) in TSB/LB10 (4:1)
medium supplemented with gentamycin (40 pM) and 200 pL aliquots were dispensed to flat
bottom 96-well plate wells (Costar). The culture was supplemented with varying concentrations
of test compounds dissolved in DMSO, with the final concentration of test compounds to be 250,
125, 62.5, 32, 16 and 8 pM. Wells with bacterial culture but no compound was used as negative
control. Plates were incubated for 15 h at 37 °C with shaking at 120 rpm. After incubation, the
reading of fluorescence (excitation, 485 nm; emission, 520 nm) and cell growth (OD at 600 nm)
was taken in a plate reader (FLUOstar Omega, BMG Labtech). Each experiment was performed
in triplicate and was repeated in at least three independent experiments.

3.2 Bacterial strains, growth conditions

Pseudomonas aeruginosa (MTCC 424) was procured from the Microbial Type Culture Collection
and Gene Bank (MTCC), Institute of Microbial Technology (IMTECH), Chandigarh, India.
Glycerol stock cultures were streaked onto Luria-Bertani (LB) agar plates and incubated overnight
at 37°C. A single colony was used to inoculate in LB broth, which was incubated overnight at
37°C with shaking to ensure aeration.

3.3 Assessment of antimicrobial activity

The Microplate Alamar Blue Assay (MABA) was utilized, with slight modifications to established
protocols, to assess the antimicrobial activity of selected test compounds [2]. A 96-well microtiter
plate was set up by adding 200 pul of LB broth to designated blank wells. For experimental wells,
195 ul of LB broth was mixed with 5 ul of each test compound stock solution (2mg/mL), followed
by serial dilution to obtain final concentrations ranging from 250 uM to 2 uM. Established

antimicrobials—ciprofloxacin, amikacin, and cephalosporin—served as positive controls.
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Bacterial cultures harvested during the logarithmic phase and adjusted to an ODgy,m 0 0.001 were
added (100 pl per well) to all wells except blanks. Plates were sealed and incubated at 37 °C for 3
hrs under static conditions. Following incubation, 20 pl of resazurin (Sigma) solution was
dispensed into each well, and plates were returned to 37 °C for an additional 3—4 hrs (without
shaking). A color change from purple to pink reflected bacterial metabolic activity and viability.
The minimum concentration of a compound at which the purple color was retained indicated the

minimum inhibitory concentration (MIC).

a. 10e 10h Cip |
- 8 8
2 3
8 - 5
g b. Compound MIC (uM)
® 10e 250
s £ 10h 250
b 3 100 250
§" g 11b 250
° 11k 250
111 250

Figure S1. Microplate Alamar blue assay (MABA) for P. aeruginosa. (a) The figure depicts the
representative pictograms for the top 6 shortlisted compounds. The assay was performed with
technical triplicates for each condition. The shortlisted compounds were tested at various
concentrations (250-2 puM). (b) Tabulation of MIC values obtained for the top 6 shortlisted
compounds

3.4 Biofilm inhibition assay

Biofilm inhibition assays were conducted in 24-well polystyrene plates with minor adaptations to
previously published protocols [3]. An overnight bacterial culture was transferred into fresh LB
broth and grown to log phase (ODgygnm 0.5—0.6). From this, 100 ul of culture was added to 1.9 ml
of media—either containing the test compounds at sub-MIC concentrations or lacking them—in

each well of the 24-well plate. Uninoculated media were used as a negative control. Plates were
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incubated statically at 37 °C for 72 hrs. Following incubation, planktonic cells were removed, and
wells were rinsed with sterile water to eliminate any remaining non-adherent bacteria or loosely
attached biofilm. Biomass of the biofilm was fixed with 1 ml of methanol for 15 min and then air-
dried. The dried biofilm was stained with 200 pl of 0.2 % crystal violet (Himedia) for 10 min, after
which excess stain was washed off with sterile water. Bound stain was subsequently solubilized
with 500 pl of 0.5 M glacial acetic acid. Absorbance was measured at 570 nm using a microplate
reader (SpectraMax iD3 Multi-Mode Microplate Readers, Molecular Devices) to quantify biofilm
biomass.

| Blank
Control

j Control+DMSO

) 10e

i 10h
' 100

| 11b

) 11k
111
) CIP

Figure S2. Biofilm inhibition assay for P. aeruginosa. Microplate pictogram of glacial acetic acid
extracted crystal violet fraction obtained from stained biofilm biomass. The experiment were
conducted in six technical replicates to ensure reproducibility.

3.5 Pyocyanin estimation

Pyocyanin inhibition was evaluated following a previously described procedure with minor
adjustments [4-5]. Bacterial cultures were incubated for 72 hrs at 37 °C in the presence of test
compounds at sub-MIC concentrations. After incubation, samples were centrifuged at 6000 rpm
for 2 min, and 400 pL of the resulting supernatant was combined with 210 pL of chloroform in a
microcentrifuge tube and vortexed for 1 min. The mixture was subsequently centrifuged at 13,000
rpm for 5 min, after which 150 pL of the organic (chloroform) phase was separated and neutralized
by adding 400 pL of 0.1 N hydrochloric acid. This biphasic solution was vortexed again for 1 min
and centrifuged similarly. Finally, 200 puL of the ag.ueous phase was transferred to a 96-well plate,
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and pyocyanin concentration was determined by measuring absorbance at 290 nm using a
microplate reader (SpectraMax iD3 Multi-Mode Microplate Readers, Molecular Devices).

Percentage reduction in pyocyanin was calculated using the formula,

% reduction in pyocyanin = [ (control - sample) / control | X 100
3.6 Protease assay
To evaluate the inhibition of protease activity in P. aeruginosa, a colorimetric assay using
azocasein as the substrate was employed, with minor adjustments to standard protocols [4-5]. After
72 hrs of incubation at 37 °C with sub-MIC levels of test compounds, bacterial cultures were
centrifuged at 6000 rpm for 2 min. Next, 10 pL of the resulting supernatant was combined with
100 pL of a substrate solution containing 1.25 % azocasein in protease buffer, and the mixture was
incubated at 37 °C with shaking at 200 rpm for 30 min. Upon completion, 50 pL of the reaction
was transferred to tubes containing 200 pL of 1 % nitric acid to halt the enzymatic activity. The
samples were then centrifuged at 13,000 rpm for 2 min to pellet down the precipitated proteins and
peptides. Subsequently, 50 pL of the clear supernatant was mixed with 150 pL of 0.5 % sodium
hydroxide in a 96-well plate, and absorbance was assessed at 440 nm using a microplate reader
(SpectraMax iD3 Multi-Mode Microplate Readers, Molecular Devices). Protease inhibition was
quantified by comparing absorbance values with those of the untreated control.
Percentage reduction/inhibition in protease activity was calculated using the formula,

% inhibition in protease = [ (control - sample) / control | X 100

3.7 Cytotoxicity studies: Cell proliferation assay — ICs, experiments
Cell proliferation assay was performed using WST-1 reagent (Cat#. 05015944001, Roche)
according to the manufacturer’s instructions for the indicated time points [2-4]. Around 5,000—
7,000 cells were seeded per well in 96-well plates and then treated with the compounds at different
concentrations (5,10,20,40,80,160,320 uM) or with Neratinib Maleate (5,10,20,40,80,160,320
nM). After 24 hrs of incubation at 37°C, WST-1 reagent was added to the cells, and readings were
taken at a wavelength of 450 nM. The half-maximal inhibitory concentration (ICsj) values were

calculated by GraphPad Prism version 5 at different concentrations for each compound.

3.8 Statistical analysis

Graphs and statistical analyses were generated using GraphPad Prism 8. Group means were
statistically evaluated using Two-Way ANOVA, with significance established at p values less than
0.05. Data are reported as mean # standard deviation, except where alternative formats are

specified in the figure legends
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4. In Silico Predicted ADME and Drug-Likeness Properties

The in silico ADME predictions revealed the new compounds' critical physical and
chemical properties. These include LogP, number of rotatable bonds (R.B.), molecular weight
(M.W.), count of aromatic heavy atoms (nAH), hydrogen bond donors (HBD), hydrogen bond
acceptors (HBA), octanol/water partition coefficient (LogP), molecular refractivity (M.R.), and
topological polar surface area (TPSA). All compounds adhere to Lipinski's rule of five with no
more than two violations, indicating they possess drug-like properties and are suitable for further
research.
Molecular docking and MMGBSA studies:
Molecular docking was carried out to the designed molecules using the glide module of the Schrodinger
software. Initially, all the designed ligands were sketched in the maestro interface (Schrodinger, LLC,
New York, NY, 2025) and prepared using Ligprep wizard applying OPLS 2005 forcefield®. The
chirality was determined from the 3D structures. Then the LasR protein (PDB: 2UVO0, resolution: 1.8A)
was imported from protein databank and prepared by adding hydrogens and filling the missing residues
using the prime module via protein preparation wizard of the maestro interface in the Schrodinger
software. A receptor grid was generated using the co-ordinates of the co-crystal (x =-15.72, y = -9.18,
z = 88.57), and the same was used to perform molecular docking via ligand docking wizard in the extra
precision (XP) mode’®. The 3D pose and the interaction of each molecule is depicted in the figure S3-
S5. Post-docking, the docked conformations were used to evaluate the binding free energy by
performing MMGBSA calculations®. These calculations were carried out in VSGB solvent medium,

and OPLS 2005 forcefield was used. The calculations are carried out based on the following formula:

AGyg = (AG“gand + AG ) - AG

receptor complex

Where, AG y,inq = binding free energy; AG jgand = change in free energy of the ligand; AG recepior = change

in free energy of the receptor; AG compiex = change in free energy of the protein-ligand complex.
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Figure S3. 3D interactions image of the (a) cocrystal, (b) furanone C30 at the active site of LasR
target protein (PDB: 2UV0)

Figure S4. 3D interactions image of the glycinate derivatives (compounds 10a-p) at the active site

of LasR target protein (PDB: 2UV0)
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Figure S5: 3D interactions image of the propanoate derivatives (compounds 11a-n) at the active

site of LasR target protein (PDB: 2UV0)

6. Molecular Dynamics simulation (MDS) Studies
To assess the impact of the solvent system on the protein-ligand complex, the most active compounds
were subjected to molecular dynamics simulations'?. A Transferable Intermolecular Potential 3 Points
(TIP3P) solvent system was initially added to the protein-ligand complex within a cubic system boundary
of 10A3, followed by ions and salt concentration to neutralize the system. A minimization step was
carried out to attain equilibrium, followed by molecular dynamics (MD) simulations for 100 ns at
constant number of particles (N), constant temperature (T), and constant pressure (P) (NPT) ensemble at
310 K, with a thermostat relaxation time of 200 ps and a pressure of 1 atm. The Nose-Hoover thermostat
and Martyna-Tobias-Klein barostat maintained the temperature and pressure!!-'2. Simulation data were

recorded every 10 ps.
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7.  'H NMR spectra intermediates (4-8) and final compounds (10a-p, 11a-n):
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TH-NMR spectrum of 11d (400 MHz, CDCl3)
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13C-NMR spectrum of final compounds (10a-p, 11a-n):
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4. HRMS and ESI spectrum of final compounds (10a-p and 11a-n):
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Spectrum Plot Report - Agilent
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Spectrum Plot Report
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Spectrum Plot Report - Agilent
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Spectrum Plot Report
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Spectrum Plot Report
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5. IR spectrum of final compounds (10a-p and 11a-n):

;_5

40 60 80
|

Transmittance [%]
&,
ZT
— &
g
o]
=
1
2
EZ

20

-

—_
e

=
-
Y

e

3143.25
3095.14 ——
1183.82 —

1 )

o o ©Mm N VWO~ O ~
@ @ NO) D —eONT © e OTNDO—©
@ b= <M 0 CONDO & G Do~
© © D= IO O ~RTOT o IS CwN oo g
© oy o ~WO O s TTe N (=3 07 00 W a0 W <t o O
] 898y T T rreee e O @O~ OO D0

T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 10a

j P f I ol .\Jllﬁ |,-ﬁ| o
e ANt A (Y \ | fah
() N IRV | II\ \f w|‘| it H'.
| |

= \I\
\

100

90

80
I
n

Transmittance [%)]
70
3
o =T
-
g o
[}
=
z'f\g
\5

=

147369 —
1343.56 —
945.00 —
818.49

695.15

5453

- & o N WOND N Ny o
™~ Q % O 0 THNO ~ MW Nw Qoo
ol © ~ © — 5 s 60 o oo o g hm
o © ¥ © ITD -DOr ® IS g =] od
4 © o ® ~© CbOT ® Nr — OO0 & v
@ «© ooy —_———— —_————d; 1O 1o
I I I I I I
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 10b

S55



Transmittance [%]

Transmittance [%]
65 70 75 80 85 90 95 100

@ Mm»«ﬁ I” |"'| ,l .?

(@] O"—.
(IH\/U\O o _@,O/
"0 40c L o~

292712
283718 —

3099.87 —

I l-‘i1 'l I|| 'M |f I
il
| | ‘

||i
-

Weeeetered MW

. = gg%%;%g;asgg'ﬁagmmawmwamm
- 8 8835303 R8N anncnson
3 5 te,ez:zeﬁ::::eag%g 2388
T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
IR spectrum of 10c

60 70 80
| | | |

50

40
|

t

N e A
| | (111 [
8 o §rf:§ 3 88 & 333%35’_53393%&m$;$m5

w [=] —il O OO OWNNG S St ] el B B 800
g5 25 § SE B SEER3EHigdsageogde

T T [ [ T T

3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 10d

S56



100

90

80

Transmittance [%]
70

60

50

Transmittance [%6]
85 90 95 100

80

g A

9 \j\ CF;
N |
(o] = |
ﬂ;:g; 10e,\I;;N’<z:> I'HJ \

<+ @ @ I~ @ MWW OTOTODWDONO— O~
(= = ooy MO HOCNOUMO~O T NNWOMNWO®©
o ~ @ S o DN SOOTOONMNGOIGEHoQnRnsmnm
L T @ @ 10 TEo O0NNOONNNON DD MNP T 00O D
- -0 @ © O DOIIITIONNC-SOORIDHWD T
. | oe s R R ) 0 = P~ ©
I I I I I T
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

IR spectrum of 10e

; /\\ |"' M% J"'h ’l’l 1’\" ||'1“ I| ||'. I\l In |‘|,f"\ |1 || ﬂ i ﬂ
ROKE AW o W) T (n|
RSN At lm\ \\""' ” ’}

|| I
J

\"\‘m,\ IP'A"’ II | | || ‘
| I ‘ | »'

o
H
RS G Wy |
5N,  10F NN |!

|| FIyIpe IJJ/JJH# HHH
| o .{/;-/_—;.-j,j - — (

1] I e L
@ wnw wWwos —nNoT oMMt oO T — =0
P~ M~ = W MEOOOCOoVWNORUDMOoOND 0N — 0N oD oGS o
w N Gioo ‘:r'vru:J'mr\-Mh‘-—m‘—w:{gDvww"ﬁN‘f“’N""C’@"’N‘—
3 I8 $3® R oEhItInar oo ehRa S nRNEBs
o @M agyge®y7y . T T O 00 00 00 - (D 0 D LD LD Ly

I I I I T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 10f

S57



Transmittance [%]

/j
\
~
E
]
%,

80 85 90 95
I I \

75

Transmittance [%]

H 0
N_JL

o]
o

3391.08

3082.81

2947 .53
2863.80

f
76200 —

845.52
834.80
682.30

_/_

58645 —
519.68

657.18

60 70 80 90 100

50

3500

w
o |
(=]
o

T T
2500 2000
Wavenumber cm-1

IR spectrum of 10g

X

o
H
NJ\O/\F\
h =

e

j

A\

=
~t

Bt — — J
A [ il
o o~ ~ 00— < 0 0D 07 07 O 04 1) (O LD LD
- N~ ~© OM-ONRO— O NNCI~ T —ORDNNNO — O
e © o ol SUCSOUITOT BB FamNRANOONT OO0
= ¥ o O 00 5 ) D T 03 = 5 O [~ T O P I — 04 00 09 O+ 15 03 0 1]
) - S oo MNOBDOFTON -~ ~ OO0 ® ¥ D D DT — M
® LI B -~ N bt P EL i g S e D PG @ O D W DLW )|
I I I I I I
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 10h

S58

500




100

90

Transmittance [%]

50

40

Transmittance [%)]

80

70

60

100

95

90

85

80

H L| l
NI
o O
s ! N=N
0 ‘ H
| |\|
I {
/;,’:%J}’_-
i
A 8B R2 ~BR8s
= $8 T TE22d
o 58 =8 FobwIvobddr-oo
I I I I
3500 3000 2500 2000

Wavenumber cm-1

IR spectrum of 10i

faiis

«“MW J/

U/ 'lNl

H © O,N
N\)J‘o’\f\N @Br
(SIO 10j N=\

3098.03 —

AV e R "””“'v‘![ﬂ x’“w‘ | n ;

EE ]
|‘|1\|‘
H“‘
\|"‘

——
B

3283

\
o ~ 0o o~ mmmmfmc:v—mmmomf
~ - D T OCNOIRNDrDOTUDHMONOW OO0
vr r~ @ © W DONTDON—I00 T e WA 00
= ® @ TO D OORD—TOONRND T O R0 000 on
L] - it ~o DODIFTIONU-r ~OCODDNUT DT
© @ Lo T @0 0 M~ O @ ©

T I T T I I
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

IR spectrum of 10j

S59



Transmittance [%]

Transmittance [%]

100

90

80

70

60

90 95 100

85

70

60

o

H
(IN\)I\O/Y\N_@—NOZ
S, 10k NN

i

oo |

‘%—‘//\f\\ﬁ fﬁll "Ir\ mww"ws\l\”wﬂ | Ill| |"uH |r
\A /) | |l Ay ‘ i |

A

IH||||1
W' |
|||

|

|,. | 'J \
|

ﬂfﬁﬁ

[ iR il
m [aa] NOoOW ~T CHOoOLTODONO—DNO—O®D
S 5 §oE Eh M Rt BE PR AT LT
M~ - Mo~ oM TR NOOOFTOOARTORTO -~ ONS~D~FT O~ —~NOC W0 O
s 08 nme 4l N T e Y s R N o R B e
T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
IR spectrum of 10k
et T | LR | it
RUK 1% /\\ ;'\.-'w = “"V’“\\ |\ "N‘ul ||| f‘w'| ‘ilﬁ‘, | \' W'I ! “ ‘/ M. A Iyl
Epiid S ‘I M L ‘||| b
_ _ \ | [ {1 |
T/ i |H" i
I | "|'
1 o |
‘ || | " ‘ W
{ [ | I
H_L i | | |‘ | | |
” O | |
(o] o Cl | ‘ il
. N I
(SI 101 /\l\\l/:r\a ‘J " [l | ii
N (o] ||'”|| | ‘
I|| |
1 '
\I Ja el I A e JKELET J,.|JJ%#I
' =
- [o) M ] NN:‘D ([Jl‘l:-wtiic[?(\lrmtl‘iol‘l/gtl\lml‘lml ’)l | f ‘ r r |
wy o3~ Qoo CrO0EOMORNUOR—OOOUBAUORDDO~ND O
= oW T O frti-rmuudncoyomHhANCnNOORR O o
&3 28 B38 b e T by e b b
o) o« M NONGN 2 e e e T PO MM~ OO oW W0 w
T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 101

S60



Transmittance [%)]

60 70 80 90 100

50

Transmittance [%]

60 70 80 90 100

50

C
.
é
1

-E_ =

Wavenumber cm-1

IR spectrum of 10m

\l

/\f\N | ‘ |
:N' ||

3352.19
3146.01
3084.36
2926.87 —
285470

2958.62

ey : A
M orerart? A\ et wﬂ*\f‘l rl {\ My i / H‘“‘ | ;‘I_ |L ﬂ; /' |I 1 Iﬂl Iﬁ\.ld'v'
1 |

I\ |
IR '
IR R

|
i
|-I

! l

1739.46
1684.13
1596.69

—1 1500.90
1465.34 —
1340.30
123313
117612

611.60
5169

T T
2500 2000
Wavenumber cm-1

-
[8)]
[=]
[=)
-t
(=]
o
o

IR spectrum of 10n

Se61

| M (| 1 r r
— <+ 0 - o MO OO OODMNC M~
0 X! ~ ® NOWHVOCO WM @D <@ — 00 I~ 0D ¢0 O O
o i o3 ~ o N~ OT T OO D S P
o] o] + ~ tToooRoOuTonOnT NS 00 00 0) — L3 O
v = R © NODNVDITMON~OCC® <+ 00 O
o ™o L e L » I~ @ 6 O LD )

I l I I
3000 2500 2000 1500 1000




Transmittance [%]

70

Transmittance [%)]

100

90

80

60

80 90 100 110 120

70

i
m : R Vi "
//\ \ II.\VW‘Wt WI |' f . V1 I'-Jlll | |.r "'.h
LN WV |||:" 'q'~ﬂ|' [ "\||
i ||| h ara Ny || ‘
| N | || |\
|_| W ‘ ‘
| '|| | ‘ U
1L | M I
_ N |
O/Y\N@ ‘ I
100 N=y ‘ |
o} |
1
|
I
i WL TN
R SEENASEERNE |
I~ (Te] Dod D~ M~ ©O—DH N OOD M~
o @ -1 DI © NdH NN NN NO —~ocows g
@ @ T oo Qe 09 —i0M @ — o s O oS a g
| | | | | |
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
IR spectrum of 100
LC‘)O
RUKER
LD
et I"V\«M-r\,\/\,% e lV | = rv"l : .l'“ / N 1l
M’N"\,V/ WL’.‘" ./""'Mql {”\\ I |I‘l|||| II‘- I‘nll Ih | |\‘-\4‘“‘\-‘\J‘|I II Illlllqﬁ‘ln'\ﬂl‘m,”
'||‘ l”.l I\I U ll J ) l | |‘ ’
i H |J || H' ||
o0 ‘| ! f
|
S 10p N:N'
o]
| ANV NS [
l i e iald | |
w wn < uw O O~O~COHMtOoTUN~COCO
@ @ -t O Tt~ OONMOF~ 0D T O — 020
3 8 83 R T P ot P do P !
8 &5 &% L gl Sl T
T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 10p

562



Transmittance [%]
60 70 80 90 100

50

40

T —_ K ko d A !
& I WWVM! \ll |‘1| l_lflu".lm'u" i |Il|,'r'- f frl- ||II !I'. A JI| Itll I."'|_

[l ||||| \U|

110 120 130

Transmittance [%]
100

e ” e AR, T
" I\"'| ﬂhl‘ ‘| {u‘"l\ |ﬂlfl‘ |I|‘ ""gurpll 'ﬂul | II‘ If I| ,M”
| | | | ﬂ I|I |‘.' I‘I Iw' |,\II I\ ‘I‘ ‘I'“' W\
HEH & ‘iw vy il
|

80

70

1] | I
“| A ‘I'| |
' CV VL |
% || ‘|||‘ I |"J| ‘h 'I | |
11 \ {f |"'I
&8 [
|
|
N/\)LO = | ‘ ‘ ‘l
H  1a /\\/_\,N‘é' i ]
NN ‘ | LI
| -] IH [LL]. \ | ]|
| A / |1
| TRl
(s} M O~ O M~ O ©uWw DNOoOWM — 0
0 © 0o D MO ~ N0 TERO00TTNOEDON
@ ol Mol Ol — M~ OOoouTags IO T
r~ N ON LW A~ O o OO0OMOOUITOITr—FTOUNT O
3 8 ARE B2 R 83 UNCCoRRERR
| | | | | |
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
IR spectrum of 11a
*LRUKER
N/\)J\O - @
H 11 /\NC;:N

f
/

|
i

fi
.'ﬂ‘ PII I| A
| ¥ |\ i

I
1 S
uH ! ‘I
|

3405.22
3054.25
2931.54
2871.41
1729.53
167297
1529.27
440.78 —
390.18 —
348.32 —

T T T
2500 2000 1500 1000 500

Wavenumber cm-1

(9]
(=2
o
o

3500

IR spectrum of 11b

S63



Transmittance [%]
70 80 90 100

60

50

Transmittance [%]

% .Mww’r"mﬂ““fﬁﬂhwmﬂ'l |f| Jf'|| J‘| ||.II|II|-\,1| f |1 |i' '
f | LAY {
[ M I T
U VL ni
2 | | I|| | |I|| | |
||‘ Iy W ||
| ’ |
| | I |
_ o \ | I | ‘ [
|
& U
|\
. H ") X |
1c NN
(o]
/
[ b
| N
o g o - — < MO M oxo O
0 ~ @ o N O® ~HO @ OoRT O Qo
I~ o @ o Mo oo~ o cool o= W< o
o o o« (3] MO O o M~ oW o=
& » & & S22 32 S5 8% BIE
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
IR spectrum of 11c
8 A o=y i i A
M\‘\Mﬂ“ 1 ftm o
~ BRUKE NS VI
C‘K) d ! || | |nlllll"ll'|| |||"\| -
s | J‘m LI I ﬂ
= T T
S - | [ i‘l
[, Wi
o ||J I‘I ||| I J \'I
~ 7] o 1 ‘I
Sy | |
2 H/\)J\o > N—@—CI || ‘|
11d N | .
o |
n |
|
|
= | |
F ‘Jl
t | | \II |
\ \ LY \
| ERARALERE
4 g & 289 q@ ggf}_%EBSi’,i’ESmgh
] =y o] Moo ol — oM oM~ g T N®
T S B RN N BINGANSTIBINBEY
] (] m Nt - @ TerrrrrrrerTeeT =15 4]
I I I I I I
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

IR spectrum of 11d

S64



00

Transmittance [%]
70 80 0 1

60

50

SBR o ————  T
/) VARG ‘IH ﬁ{.mf'—[‘ ‘."FI”‘ |l||‘\ [ lq_ll"" N | a‘nn'
T B
IR T
v \‘w Y
|
| | R
Hi s || ‘ J |
N $ cy\ﬁ”( 5 gl | \\
e ~N | | |
| |
|
T D |
2 8 5 89 QREEARCORLRVRIOINE b o
= 3 9 &N GRSSEgeners T argea 0S8R ARasT
2 2 8 gk NEBB22YBYRARE VS8 88883REREaN ¢
I I T I T |
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 11e

100

% W% i N Jn'hlh 1
] | f 4 1' wru‘w" w Iw.p-mh\\ y |" | i |
\ AN meJ s i Li ‘ T M iy |/

95

Transmittance [%]
90

85

I || |nJu
7 || |" ” | ‘Mﬂ |||I| |
L |||| H||L| MJ‘JIJ. ‘”l

H J‘|| ‘| || [Jl

o]
L8
N/\)L ’@
H
1f N‘N

\ A
| A
[{s} [Te} [} 3 11s} OO OO om
o o Kx  Rope B Od i a0 R 0 01 0 Py
o w o [are o} O~ =NNM
g 2 8 53 CEaRaIsssat
@ L < < e E Rl
T T T T T
3500 3000 2500 2000 1500

Wavenumber cm-1

IR spectrum of 11f

S65



Transmittance [%]

Transmittance [%]

80 90 100

70

60

50

65 70 75 80 85 90 95 100

60

)
P it e Y F INI |
KE \/f\/\/\n/' 1',\; N\'\MPM| | ‘ / I‘Il ! llm l||"| II| Ill‘
|‘ l]| RUAR UEMETAL
| ||I ! \‘|I‘||I'|.-\|u )
- i | ||: IR [
| | l IIII I|| ‘|| |||-‘ || I i ‘ |
| A ‘ ‘
s ‘ | i |I |||| |J! | wl i
1 d (o] | | ‘ |
N/\)‘J\o o~ H | ‘
Mg N=p ||| ‘
i | |
¥ NS
1 | T
:  wl L POELLLLEELIEELLTY
o BAH o BERRUNIBOH —MOBER B 0O - D =@
& P98 bum P o e A e B s iy e iy
I #=8 S8 Roe3BB3I88RN 8832852333853
T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 11g

rGen

3 AN
\,,/ 'L\f

éj(o o cl ‘
N’\)LO’Y\N—@ |
o 11h NN

'\\,1

N iy, PO AR W\Jmﬁl‘v’”’l'ﬂ |'| |‘

1‘ f
.'| |r||’|”|

\""‘
| \
w
»

o o -~ @ o g=N- SIgNaN©
o} ~ M~ © MO~ OO~NUNTHO0N®R OO0 0O
ol o — Mo om ouiwr'm'o-—'m-—'ov'mmc". 2 .‘\! @ W W
© @ m © Mo MoOV-—DNOMON~FdONos s ot
5 © o @ OO DT IOOINN-~COFVON® M ©
) o Ca« T T e @M wow

I I I I I I
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 11h

S66



90 95 100

Transmittance [%)]

85

fas) ]
R pe /n \M 1 f bq.n .~| 1 | | |

) ‘II w.\lbumwlwmf'ﬁwl.w’l’lh = | | f ||
' N | Rnl \\' | '\‘I | "H| n
N V I b | |\I' l‘"
Il \
0 | l
/.
N (o} o] ‘ - n |
H 1 YN’@\ “‘ U ‘.,‘
~N ‘ |
|
[
|
LA
2 > @» G g Y Rt . P S
™ = o e T T T T T
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
IR spectrum of 11i

85 90 95 100

Transmittance [%]
65 70 75 80

60

M
‘ i ] IJ
I
. v
Sy [
N/\)J\O - ‘| | .UF
H 1 _N |
N=N |‘
al
|
|
u
LT 1EL
1 A
s % g2y 2 ESEss-ay 2o
v o i Rl ol EOGMBCOE
o (=2} (2] w w0 o O~ OO~ MO0M — <
5 8% 828 £b BU2IBHIN 2
I I I I I
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

IR spectrum of 11

S67

Eaiin=r




Transmittance [%]

70

Transmittance [%]

75

90 100

80

60

50

85 90 95 100

80

70

65

i T i et ) (l
\ I | . \
o la ATAY I fu | I '\'u'| M/ My
| | \
/ ' L
I
. / “‘ \'|| \‘\
I i “ |
LY ‘
] 0 I 'l‘ | lu!‘"l U\
&R 11—
i
N (o] o N {1}
i H o 1k /\\;\N‘@— * ) \
N ‘ 1
| s
] T
N & Bm® 86 & Bg%%gﬁﬁﬁgﬂﬁgmg 5
% . BB E B O PN LN o
3 » 558 R O b IEINOOAUN-TOSOSLROS o
I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
IR spectrum of 11k
~< ;M oA Ty M"M“{ | ) I f f\ p
RUKEW \/J"M\\/ W\ W/M Vi ﬂ |I [| rl I|l||| ‘l‘ﬁl I" ‘r|u\||"r|. r l‘,’rJ ﬁl |’|1| |'”';|| ﬂ
et 1 L A
| IR
I

3401.09

3090.05
2961.43
2928.96 —

N

£96.35
657.41

B644.92
614.97

e

=
=
i

593.13
538.13
517.28

3500

3000

T
2500
Wavenumber cm-1

IR spectrum of 111

S68

500



95 100

Transmittance [%)]
90

85

80

Transmittance [%]
70 75 80 85 90 95 100

65

60

I;NUW oy F\f“\,./'m" jwmmmmwP\WMMJ\'W\M I| |I ” I I'I I||| |Iun\\' f\ / '"u i I Jll
g e \"\* || |I| H ‘“ | || | || ||" ‘ | “H ’1‘
| | I | '
s o '\ \| A | I | | Hl
SN A |' L
|
N 0N F Br ‘ ol |
Ho oo /\(_\N‘@’ |\ | ‘ I | |‘ |
_ m N=N ‘ ‘ ||
| ‘|| l| V ”
|t| |‘ l‘
| V i
\ /) | ] sk \\IIIIIIIHJH%%)
Y o ol ot g 7
| LT LT eI T I T rl
p z 8k RS AL LT E T PO PR
8 2 ©l B e B o P e e
3 g &% bbb AR S I S ol b
[ [ [ [ [ [
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 11m

M, A | | A [ "'l |
RUKER B TR T ) N M (\‘"’n|"" T M «lﬂl
| CN ||‘|| || |||| ll I|||I d
|
||||I | ||I || '
(AT
| I ||| ‘ | |
Y \ l
o)
cl
11n NI
| e AN
[ f S ety i &
| Shesuaiacdliidtdaa
2 o o 23 PINeR888 8 cvworatatwod
2 28 & 5r B535RLIBES oo seaTd os
8 88 & Re LIS roS8888TbEIRER
| [ [ | | |
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

IR spectrum of 11n

S69



References:

—

M. Hentzer et al., Microbiology, 2002, 148, 87—-102.

M. Singh et al., Scientific Reports, 2024, 14, 12170.

G. Bennett et al., Biofilm, 2023, 6, 100158.

R. Shouman et al., Microbial Cell Factories, 2023, 22, 166.

L. Munoz-Estrada et al., ChemMedChem, 2025, 20, €202400879.

J. L. Banks et al., Journal of Computational Chemistry, 2005, 26, 1752—1780.

Y. Yang et al., Journal of Chemical Theory and Computation, 2021, 17, 7106-7119.
R. A. Friesner, et al., Journal of Medicinal Chemistry, 2006, 49, 6177-6196.

K. J. Bowers, et al., Proceedings of the ACM/IEEE Conference on Supercomputing, 2006,
11-17.

10. P. A. Kollman, I et al., Accounts of Chemical Research, 2000, 33, 889—-897.

11. D. J. Evans et al., Journal of Chemical Physics, 1985, 83, 4069—4074.

12. G. J. Martyna, et al., Journal of Chemical Physics, 1994, 101, 4177—4189.

A T AT o B

S70



