Investigation of Direct and Retro Chromone-2-carboxamides
based Analogs of Pseudomonas aeruginosa Quorum Sensing
Signal as New Anti-biofilm Agents

Jeanne Trognon !, Gonzalo Vera !, Maya Rima !, Jean-Luc Stigliani 2, Laurent Amielet !, Salomé El Hage ?, Barbora
Lajoie 1, Christine Roques ! and Fatima El Garah 1*

Supplementary Material

Table S1: Structural properties and Lipinski’s parameters of chromone carboxamides

Code MW LogS LogP pKa non-H atomes VAW surface area (A2
Series 1
3a 265.0 -4.6 2.73 12.11 20 338.8
3b 279.0 -5.1 3.24 12.19 21 370.1
3c 293.0 -5.6 3.69 12.2 22 400.4
3d 307.0 -6.1 413 12.19 23 431.1
3e 283.0 -4.9 2.87 12.18 21 345.8
3f 299.0 -5.3 3.34 12.09 21 355.2
3g 344.2 -5.6 3.50 12.09 21 359.6
3h 283.0 -4.9 2.87 10.9 21 345.6
3i 299.0 -5.3 3.34 11.41 21 354.8
3j 344.2 -5.6 3.50 11.55 21 358.7
3k 317.7 -5.6 3.48 11.51 22 361.8
3m 310.3 -5.3 2.67 11.58 23 376.9
30 355.3 -5.9 2.61 11.32 26 413.3
3p 295.3 -4.6 2.57 12.24 22 386.4
3q 295.3 -4.6 2.57 11.27 22 385.5
3r 311.4 -5.3 3.36 11.67 22 392.4
3u 350.3 -4.9 2.62 15.21 26 472.3
3v 267.2 -3.9 1.49 0.69 20 324.1
3x 271.3 -4.4 2,51 13.97 20 386.6
3y 323.4 -5.6 2.81 13.56 24 447.0
3’a 293.0 -5.6 3.69 12.11 22 400.9
3'b 366.0 -4.2 2.43 9.01 21 350.2
3’c 281.0 -4.1 3.08 8.06 27 530.1
3’e 386.2 -4.4 2.1 14.03 28 579.2
3'g 330.0 -1.8 2.44 9.32 24 537.6
3i 384.0 -3.4 0.31 5.03 28 532.9
Series 2
6a 265.3 -4.9 2.84 12.85 20 338.1
6b 279.3 -5.4 3.35 13.08 21 370.1
6¢ 293.3 -5.9 3.80 13.06 22 400.9
6d 307.3 -6.4 4.24 13.05 23 433.2
6e 283.3 -5.2 2.98 12.62 21 345.2
6f 300.4 -5.6 3.45 12.60 21 354.3
6g 344.2 -5.9 3.61 12.64 21 358.6
6h 283.2 -5.2 2.98 9.84 21 343.8
6i 300.4 -5.6 3.45 10.09 21 352.9
6j 344.2 -5.9 3.61 10.07 21 356.3
6k 317.7 -5.9 3.59 9.93 22 360.0



61 317.7 -5.9 3.59 12.28 22 360.5

6m 310.3 -5.6 2.78 10.16 23 376.1
6n 357.3 -5.0 2.72 8.79 26 419.0
60 357.3 -5.0 2.72 9.38 26 421.0
6p 295.3 -4.9 2.68 12.93 22 386.3
6q 296.3 -4.9 2.68 10.61 22 385.5
6r 312.4 -5.6 3.47 10.9 22 392.7
6s 327.3 -4.9 2.53 12.57 24 434.9
6t 325.3 -4.9 2.53 10.65 24 435.1
6u 350.4 -5.2 2.73 13.53 26 473.8
6v 267.2 -3.2 1.46 12.07 20 323.6
6w 231.3 -3.8 2.13 12.43 17 326.4
6x 271.3 -5.2 3.10 12.40 20 385.5
6y 323.4 -6.3 3.59 12.36 24 447.3

Figure S1. Anti-biofilm activity against P. aerugiosa PAO1 of direct chromone carboxamides (3a-y and 3’a-i)
at 50 uM, expressed as inhibition % (GraphPad 5.0)
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Figures S2 to S123: 'H (300 MHz, DMSO-d¢s) and *C NMR (75 MHz, DMSO-ds) spectra of final
compounds



4-0x0-4H-chromene-2-carbonyl chloride (2)
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4-0Oxo-N-phenyl-4H-chromene-2-carboxamide (3a)
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4-0xo-N-(p-tolyl)-4H-chromene-2-carboxamide (3b)
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N-(4-Ethylphenyl)-4-oxo-4H-chromene-2-carboxamide (3c)
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4-0xo-N-(4-propylphenyl)-4H-chromene-2-carboxamide (3d)
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N-(4-Fluorophenyl)-4-oxo-4H-chromene-2-carboxamide (3e)
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N-(4-Chlorophenyl)-4-oxo-4H-chromene-2-carboxamide (3f)
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N-(4-Bromophenyl)-4-oxo-4H-chromene-2-carboxamide (3g)

1-34000
1 32000
1-30000
128000
1 26000
124000
122000

1. 20000

18000

16000

1 14000

12000

10000

18000

6000
4000
12000
L0

--2000

0027
952
957/
1621
857/ o
65°L

NH

6G°L] —

19°L]
1927
297
€9,
v9°L
v9°L
592
99,
L1
8L°L —
6L,
08,
1872 _—
z8°L _
€8, —
v8L D
v8'L
181
18721
€62
€6,
5672
562
962 ]
86°L]
wm.N;
60'8
608
TT'8]
AN
180T

———_—— L

Ja i

oot

Feoe

P L0€E |

501

v0'T |

W|No.ﬁ

T
2.5

0.0

0.5

1.5 1.0

2.0

3.0

4.0

4.5

6.0

9.0

11.0

f1 (ppm)

19



1260

1240

1220

200

180

160

1140

1120

1100

-80

60

40

120

L0

L-20

--40

69 TTT\
€€ LTT
056TT\"
oveeT
IR TARS
mw.mNHN
99°92T
0zzer

09'GET
wv.mm._u.\.

mo.mmﬁv
vm.mm._”.\.
GE'8ST

LLLLTT

Br

NH

T
90

110

190 180 170 160 150 140 130

200

f1 (ppm)

20



N-(2-Fluorophenyl)-4-oxo-4H-chromene-2-carboxamide (3h)
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N-(2-Chlorophenyl)-4-oxo-4H-chromene-2-carboxamide (3i)
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N-(2-Bromophenyl)-4-oxo-4H-chromene-2-carboxamide (3j)
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N-(2-Chloro-4-fluorophenyl)-4-oxo-4H-chromene-2-carboxamide (3k)
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N-(3-Cchloro-4-fluorophenyl)-4-oxo-4H-chromene-2-carboxamide (3l)
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N-(4-Nitrophenyl)-4-oxo-4H-chromene-2-carboxamide (3m)
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N-(3,5-Dinitrophenyl)-4-oxo-4H-chromene-2-carboxamide (30)
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N-(4-Methoxyphenyl)-4-oxo-4H-chromene-2-carboxamide (3p)
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N-(2-(Methylthio)phenyl)-4-oxo-4H-chromene-2-carboxamide (3r)
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N-(3,4-Dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide (3s)
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N-(3,5-Dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide (3t)

140000

1130000

1120000

1110000
1100000
190000
1-80000
170000
160000
1 50000
1 40000
1-30000
120000
110000

1--10000

L

8Lt

L€°9
8€9
8€9
669
T2
L
GG L
957,
857,
897,
857,
09°L
192
G687,
G8°L
98°L
987,
88°L
887,
887,
mm.hg
26°L
267,
76°L
G6°L
mm.w;
mm.#;
167,
86°L]
808
808
6087
608
T1°87
TT°8]
T1°87
218
€9°0T

Fyro [

001

00T

€0¢ |

¥eoT

€0'T |

v0'T

€0'T |

660

'11.5 ' 11.0 ' 10|.5 ' 10|.O' 9:5 ' 9:0 ' 8:5 8:0 7:5 7:0 ' 6:5 ' 6:0 ' 5:5 ' 5:0 ' 4:5 ' 4:0 3:5 ' 3:0 ' 2:5 ' 2:0 ' 1:5 ' 1:0 ' 0:5 ' 0:0 '
f1 (ppm)

T
12.0

43



11200

1100

1000

1900

800

700

1600

500

400

1.300

1200

100

L-100

€L°85

167
v2667

8 TTT

2S6TT
6T V2T
4 <14
H@.@NH\

TGS'SET
TL'6ET™

€9°G5T\_
. —
mo.mm._”.\.
(074 mma.\.
96°09T

8L LLT

/CH3

/CH3

NH

170 160 150 140 130 120 110 100 90
f1 (ppm)

180

44



N-(4-Morpholinophenyl)-4-oxo-4H-chromene-2-carboxamide (3u)
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4-0xo-N-(pyrimidin-2-yl)-4H-chromene-2-carboxamide (3v)

1130000
120000

1-110000

1-100000
1-90000
1-80000
L. 70000
1 60000
1-50000
140000
130000
1-20000
1-10000

e}

1.-10000

G6'9]
veL]
Ge'/L]
Ge'L
9g/]
9g/]
€517
€517
vS'L]
G5'L]
G5'L]
G5'L]
95,
95,
15727
85/
€81
€82
€8/
€8/
Gg'L]
68/
G8'/.]
G8'L]
88,
88’/
062
06°L
16°2
26,
26'L
90’8
908
908
90'8
808
808
80'8
808

mw.wUY -

08'8

8y’ IT

Mroo.ﬂ

JT0T T

M\HO.H

wmoo.ﬁ |
10°T

¥T0T

Feoz |

%uoo.ﬁ

0.5

1.0

1.5

3.0

4.0

4.5

7.0 6.0
f1 (ppm)

7.5

T T _ " T _ ' T '
11.5 11.0 105 10.0

—
12.0

2.5

47



| 250000
| 240000
| 230000
[ 220000
[ 210000
| 200000
[ 190000
| 180000
| 170000
| 160000
| 150000
140000
[ 130000
| 120000
| 110000
| 100000
| 90000
80000
| 70000
| 60000
50000
40000
[ 30000
| 20000
10000
Lo

| 10000

I--20000

™ O 0o M-—N o 04O NO
N < mnoo N 0LodoRN ®
N~ 3 0N~ O LW n OO -
N~ nwmLwmLwmLw (3] NANNAA -
— En e B I I | — L I B I |
& NV
N
J\
| NH N
|
|
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

48



4-0xo-N-propyl-4H-chromene-2-carboxamide (3w)
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N-Cyclohexyl-4-oxo0-4H-chromene-2-carboxamide (3x)
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N-((3s,5s,7s)-Adamantan-1-yl)-4-oxo-4H-chromene-2-carboxamide (3y)
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4-0xo0-N-(3-(pyrrolidin-1-yl)propyl)-4H-chromene-2-carboxamide (3z)

-oLULL

-55000

-50000

145000
140000

-35000

1-30000

25000

120000

115000

1-10000
-5000
L0
.-5000

€6'T
96°T
86'T
00'¢
00'¢
T0'¢
€0'¢c
S0'¢
oT'¢c
66°C
9T'¢
8T'€
8Tt
6T°€
Tce
6€'€
e
[
Sv'e
(AR

—

SR

98'9]
g5°L
vS'L]
9521
9521
9521
85
65°LY
8L,

wm.%
082
182

68°L
06°L
6L

26°L7
€6°L
S6°L
mm.wg
90’8
oo.w;
wo.w;
60'8
ov.m)/
Nv.muN

1440

e —

|

h

NH

-

[11]

/

oot

- Feot

- Fzot

Wmo.m
60°Z |
&

WS.N

PEOT [

€0'T

muoo.ﬁ

0.0

1.0

2.5

4.5

7.0

8.0

9.0

f1 (ppm)

55



600
550

500

450

400

350

-300

250

200

150

100

LTET™
v.'Ge

20 LET

oo.NmV
9¢'€eS

¥6°0TT

€E6TT
o._”.vN._”./.
[A74T49

sgoz1”

2S'SET

LG°GST
Ho.mmﬁw
19'6ST

€8°LLT

LA

FO

10

70

T T
100 90

f1 (ppm)

T
110

T T
140 130

T
150

T
190

T
200

56



N-(3-Ethylphenyl)-4-oxo-4H-chromene-2-carboxamide (3’a)
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N-(3-((Diethylamino)methyl)-4-hydroxyphenyl)-4-oxo-4H-chromene-2-carboxamide (3’b)
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N-(4-((1H-Imidazol-1-yl)methyl)phenyl)-4-oxo-4H-chromene-2-carboxamide (3’c)
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N-(3-(1H-Imidazol-1-yl)propyl)-4-oxo-4H-chromene-2-carboxamide (3’g)
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N-(4-Oxo0-4H-chromen-2-yl)benzamide (6a)
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4-Methyl-N-(4-oxo0-4H-chromen-2-yl)benzamide (6b)
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4-Ethyl-N-(4-oxo0-4H-chromen-2-yl)benzamide (6c)
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N-(4-Oxo0-4H-chromen-2-yl)-4-propylbenzamide (6d)
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4-Fluoro-N-(4-oxo-4H-chromen-2-yl)benzamide (6e)
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4-Chloro-N-(4-oxo-4H-chromen-2-yl)benzamide (6f)
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4-Bromo-N-(4-oxo0-4H-chromen-2-yl)benzamide (6g)
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2-Fluoro-N-(4-oxo-4H-chromen-2-yl)benzamide (6h)
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2-Chloro-N-(4-oxo0-4H-chromen-2-yl)benzamide (6i)
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2-Bromo-N-(4-oxo0-4H-chromen-2-yl)benzamide (6j)
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2-Chloro-4-fluoro-N-(4-oxo-4H-chromen-2-yl)benzamide (6k)
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3-Chloro-4-fluoro-N-(4-oxo0-4H-chromen-2-yl)benzamide (6l)
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4-Nitro-N-(4-oxo-4H-chromen-2-yl)benzamide (6m)
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2,4-Dinitro-N-(4-oxo-4H-chromen-2-yl)benzamide (6n)
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2,4-Dinitro-N-(4-oxo-4H-chromen-2-yl)benzamide (6n)
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4-Methoxy-N-(4-oxo-4H-chromen-2-yl)benzamide (6p)
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2-Methoxy-N-(4-oxo-4H-chromen-2-yl)benzamide (6q)
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2-(Methylthio)-N-(4-oxo-4H-chromen-2-yl)benzamide (6r)
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3,4-Dimethoxy-N-(4-oxo0-4H-chromen-2-yl)benzamide (6s)
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3,5-Dimethoxy-N-(4-oxo0-4H-chromen-2-yl)benzamide (6t)
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4-Morpholino-N-(4-oxo-4H-chromen-2-yl)benzamide (6u)
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N-(4-Oxo0-4H-chromen-2-yl)pyrimidine-2-carboxamide (6v)
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N-(4-Oxo-4H-chromen-2-yl)butyramide (6w)
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N-(4-Oxo-4H-chromen-2-yl)cyclohexanecarboxamide (6x)
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(3R,5R,7R)-N-(4-Ox0-4H-chromen-2-yl)Jadamantane-1-carboxamide (6y)
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4-0x0-N-(4-ox0-4H-chromen-2-yl)-4H-chromene-2-carboxamide (6z)
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