Supplementary Information

Synthesis and Bioactivity Assessment of Novel
Quinolinone-Triazole Hybrids

Ioanna Kostopoulou!, Maria-Anna Karadendrou?!, Manolis Matzapetakis?,
Maria Zervou?, Georgia-Eirini Deligiannidou?®, Christos Kontogiorgis?,
Eleni Pontiki*, Dimitra Hadjiplavlou-Litina*, Anastasia Detsi'*

1 Laboratory of Organic Chemistry, Department of Chemical Sciences, School of Chemical Engineering,
National Technical University of Athens, Heroon Polytechniou 9, Zografou Campus, 15780 Athens, Greece;
ioanna.th.kostopoulou@gmail.com (I.K.); mariannakaradendrou@mail.ntua.gr (M.-A.K.)

2 Institute of Chemical Biology, National Hellenic Research Foundation, 48 Vas. Constantinou Ave.,
11635 Athens, Greece; matzman@eie.gr (M.M.); mzervou@eie.gr (M.Z.)

3 Laboratory of Hygiene and Environmental Protection, Department of Medicine, Democritus University of
Thrace, 68100 Alexandroupolis, Greece; edeligia@med.duth.gr (G.-E.D.); ckontogi@med.duth.gr (C.K.)

4 Laboratory of Pharmaceutical Chemistry, School of Pharmacy, Faculty of Health Sciences, Aristotle
University

of Thessaloniki, 54124 Thessaloniki, Greece; epontiki@pharm.auth.gr (E.P.); hadjipav@pharm.auth.gr (D.H.-L.)

* Correspondence: adetsi@chemeng.ntua.gr; Tel.: +30-210-772-4126



Table of contents

Figure S1. "TH NMR spectrum Of 2a ........cccceuiiiiiiiiiiiiiiiiiicccecesnes 5
Figure S2. 3C NMR spectrum Of 2a.......ccccueueiiiiimiicicice s 6
Figure S3. 'H NMR spectrum Of 2b ........cccoiiiiiiii 6
Figure S4. 3C NMR spectrum Of 2b .........cccccovviiiiiiiiiiiiiiiiiice 7
Figure S5. "H NMR spectrum Of 2C.......cccoeueueirimiriiciccce s 7
Figure 56. 3C NMR spectrum Of 2C......cccoeueueiiiiiiiiiiccicc e 8
Figure S7. "H NMR spectrum of 2d ........cccccuviiiiiiiiiiccs 8
Figure S8. 3C NMR spectrum of 2d .........ccccccoviiiiiiiiiiiiiiicccs 9
Figure S9. "H NMR spectrum Of 2€.........cccceuememiriiiiicccceee s 9
Figure 510. 3C NMR spectrum Of 2€........ccceeiiiiiiiiiiiic e 10
Figure S11. 'H NMR spectrum of 2f ..o 10
Figure S12. ®C NMR spectrum of 2f ..........ccccooviiiiiiiiiiiiiiiiices 11
Figure S13. "H NMR spectrum Of 28 .........cccccvviviiiiiiiiiiiiiiiinccsc e 11
Figure 514. ®C NMR spectrum of 2g..........ccccovviiiiiiiiiiiiiiiiicccnne 12
Figure S15. 'H NMR spectrum of 3@ ........ccccvriiiiiiiiiiiines 12
Figure 516. 3C NMR spectrum 0Of 3a.......cccoceriiiiiiiiiici e 13
Figure S17. 'TH NMR spectrum of 3b ........ccciiiiiiiiiiie 13
Figure S18. 3C NMR spectrum Of 3b .......cccccriiiiiiiiiiiiies 14
Figure $S19. 'TH NMR spectrum Of 3C......ccociiiiiiiiiiiiniiiiiiiciecnes 14
Figure 520. 3C NMR spectrum Of 3C......ccocvmriiiiiiiiciciece s 15
Figure S21. 'H NMR spectrum of 3d........ccoveiiiiiiiiiiie 15
Figure 522. ®*C NMR spectrum Of 3d .......ccccovriiiiiiiiiiiines 16
Figure $23. "TH NMR spectrum 0f 3€ .........cccccoviiiiiiiniiiiiiiiicccnes 16
Figure 524. 3C NMR spectrum Of 3e........ccocviiiiiiiiiiii e 17
Figure S25. 'H NMR spectrum of 3f ..........cccooiiniiiniiiiicccccci e, 17
Figure 526. *C NMR spectrum Of 3f ........ccccooriiiiiiiiiies 18
Figure S27. "TH NMR spectrum 0f 38 ... 18
Figure 528. 1°C NMR spectrum Of 3g.........ccccovviiiiiiiiiiniiiiiiiicne 19
Figure 529. 'H NMR spectrum of 4@ ........ccccceviiiiiiiiiiiicinnces 19
Figure S30. *C NMR spectrum Of 4a..........ccccovviiiiiiiniiiiiiiiieccse e 20
Figure S31. 'H NMR spectrum of 4b .........cccccriiiiiiiii e 20
Figure 532. 3C NMR of compound 4b ..o 21
Figure S33. 'H NMR of compound 4C........ccccviiiiiiiiiiiiiiiiinnnnssssnnes 21
Figure S34. ®*C NMR of compound 4¢ .........cccuvuiiiiiniiiiiiiiiiinecesneeeines 22
Figure S35. '"H NMR of compound 4d .........cccceuriiiiiiiiiiiiiiiccccccs 22
Figure 536. °C NMR of compound 4d...........c.coooriiiiiiiniiiiiice 23
Figure S37.'H NMR of compound 4e ..o 23
Figure S38. 1°*C NMR of compound 4e............cccceuviviniiiiiininiiiiiiceceessnes 24
Figure S39. 'H NMR of compound 4f ... 24
Figure S40. ®C NMR of compound 4f...........c.cccoviiminiiiiniinnnicceecce e, 25
Figure S41. '"H NMR of compound 4g.........cccevrmiiiiiiiiiiiininiinnnsssss s 25



Figure S42. ®*C NMR of compound 4g.........ccccoeuriiiiiniiiiiiniiiicsccesines 26
Figure 543. 'H NMR of compound 5a........cccceeiiiiiiiniiiiiii e 26
Figure S44. *C NMR of compound 5a..........ccccvriiiiiiiiiiiiiiiines 27
Figure S45. '"H NMR of compound 5b .........cccoeiiiiiiiiiiniiiiiiccicccceces 27
Figure $46. *C NMR of compound 5b..........c.cccceeiiiiiiiiiiiiiiiiciccccccnes 28
Figure S47. 'TH NMR of compound 5C.......ccceiiiiiiiiiiiiiiiiie e 28
Figure 548. *C NMR of compound 5¢ ........cccocvruiiiiiiiiiiiiiiniss 29
Figure 549. 'H NMR of compound 5d .........ccooveiiiiiiiiiiin e 29
Figure §50. ®*C NMR of compound 5d...........cccoviiiiiiiiniiiie 30
Figure S51. '"H NMR of compound 5e..........ccocviiiiiiiiiiiiiiiinssnes 30
Figure S52. *C NMR of compound 5€............ccoceuvviiiniiiiiiiiiiiccccnes 31
Figure S53. "H NMR of compound 5f ...........ccovuiiiiiiiiiiiiiiiccccnes 31
Figure S54. ®C NMR of compound 5f...........cccoovviiminiiiiicinnccccenee, 32
Figure S55. 'H NMR of compound 5g.........cccceviiiiiiiiiiiiiiiiiiininnnnsssenes 32
Figure S56. °*C NMR of compound 5g.........ccceveuiiiiniiiiiiiiiiiiicincnecines 33
Figure S57. '"H NMR of compound 5h .........cccoeiiiiiiiiiiiiiccccs 33
Figure S58. ®*C NMR of compound Shu.........c.cccoooiiiiiiiie 34
Figure S59. '"H NMR of compound 5i........cccccvriiiiiiiiiiiiinnsees 34
Figure S60.°C NMR of compound 5i .........ccccviiiiiniiiiiniiiiiiciccccnes 35
Figure S61. 'H NMR of compound 5j.........cccccvviiiiiiininiiiiiiicccccccine 35
Figure 562. *C NMR of compound 5j.......cccccvrriiiiiiiiiiiiiiiiinnsssseenes 36
Figure S63. "H-3C HMBC NMR spectrum Of 5 .......ccccvuiviiniiiiiiiiiiiiccie, 36
Figure S64. 'H-C HSQC NMR spectrum of 5 .......ccccovvviiiiiiniiiiiiicccce, 37
Figure 565. HR-MS spectrum of 3b ..o 37
Figure 566. HR-MS spectrum Of 3C.......ccccviuiiiiiiiiiiiiins 38
Figure S67. HR-MS spectrum of 3d .........ccccceiviiiiiiiiiiiiiiccnes 38
Figure S68. HR-MS spectrum Of 3e.........ccocvueiiiiiiiicen e 39
Figure S69. HR-MS spectrum of 3f ..........cccccoeiiiiiiniiiicecccc e, 39
Figure S70. HR-MS spectrum Of 38 .......ccccevurmiiiiiiiiiiic s 40
Figure S71. HR-MS spectrum Of 4a.........ccccveiiiiiiiiinnn s 40
Figure S72. HR-MS spectrum of 4b. ........ccccooriiiiiiii e 41
Figure S73. HR-MS spectrum Of 4C........cccooriiiiiiiiiiicccnn s 41
Figure S74. HR-MS spectrum of 4d ..........ccccccvviiiiiiiniiiiiiiccnes 42
Figure S75. HR-MS spectrum Of 4e...........ccocueeiiiiiiiiiice e 42
Figure S76. HR-MS spectrum of 4f ............ccccooiviiiinininiiccc e, 43
Figure S77. HR-MS spectrum Of 4g ........ccccovriiiiiiiiiii s 43
Figure S78. HR-MS spectrum Of 5a..........ccccceiviiiiiiiiniiiiiiicicccenes 44
Figure S79. HR-MS spectrum Of 5b ........cocviiiiiiiii e 44
Figure 580. HR-MS spectrum Of 5C.......ccceuiiiiiiiiii e 45
Figure S81. HR-MS spectrum of 5d ........ccccoviiiiiiiiiiiiices 45
Figure S82. HR-MS spectrum Of 5e..........ccccceiviiiiiiiiniiiiiicccenes 46
Figure S83. HR-MS spectrum of 5f ............ccccoiviiiiiiiiiiiic 46
Figure S84. HR-MS spectrum Of 5g ..........cccceiviiiiiiiiiniiiiiiccccne 47



Figure S85.
Figure S86.
Figure S87.
Figure S88.
Figure S89.
Figure S90.
Figure S91.
Figure $92.
Figure S93.
Figure S94.
Figure S95.

HR-MS spectrum of Sh........cccciiiiiiiiiiiiiiiiicc 47
HR-MS spectrum Of 5i .......ceueuiuiiiiiciccccc e 48
HR-MS spectrum Of 5j ......cccoeucuiiiiiiiiiiicccccci s 48
FT-IR spectrum of compound 5a..........ccccccvviviiiiiiiniiiiiiiiciccce, 49
FT- IR spectrum of compound 5b ..., 49
FT- IR spectrum of compound 5¢........c.coeririiiiiiiiiii 50
FT- IR spectrum of compound 5d...........cccevriiiiiiiiiiiii 50
FT- IR spectrum of compound 5e............cccccuviiiiiiiiiiniicicne 51
FT- IR spectrum of compound 5f...........cccccovniviirnnniiiineccceenes 51
FT- IR spectrum of compound 5 ........ccccevrrmimiiiiiiiiiiiiicini 52
FT-IR spectrum of compound 5j ........ccoeeiviniiiiiniiiiniicccne, 52



All newly synthesized compounds were fully characterized by NMR (*H and *3C)
spectroscopy and HR-MS spectroscopy, while FT-IR spectra were obtained for the
synthesized hybrid molecules (5a-5j). The spectra included below represent the
complete analytical dataset obtained in this study and confirm the structures and
purity of the compounds.

Nuclear Magnetic Resonance data
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Figure S1. 'H NMR spectrum of 2a
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Figure S3.'H NMR spectrum of 2b



1700

1600
1500

[ 1400

1300

1200

1100

[~1000

900

800

700

600

[~500

400

300

200
100

r-100

13C NMR of compound 2b in DMSO

Ao

210 200 190 180 170 160 150 140 130 120 ﬁ%m ) 100 9 80 70 60 50 40 30 20 10
ppm

220
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13C NMR of compound 2c in DMSO
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16



750
700

650

600

550

500

450

400

350
300
250
200
150

100

r50

r-50

TP —
8¢
e
9°/T
P'6C
S'6C
6 1€
9 —

T'es—

69/
€000 E4£

YL

6,6 —

€PIT —
T'STT s
6°'T¢T —
T'9¢T —
SPET —
80bT —

§'6ST —

LTLT~
e

13C NMR of compound 3e in CDCI3

CH,

210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

220

Figure S24. *C NMR spectrum of 3e

1600

1500

1400
1300
1200
1100

1000

900

800

700

600

500

400

300
200

r100

r-100

Y0y

1244 —

37
L0t
7L
we
€L
bzL

€000 9¢'L

1H NMR of compound 3f in CDCI3

9L

6C'L

0g’L —_—
€L E—
65°L—
T8
(18
61'8
61'8

500

82 80 78 76 74 72 70

8.4

f1 (ppm)

oy Y4

ETT

=00'€
FE0T

=0T
E18°€
=€0'T

=£6'0

f1 (ppm)

15 14 13 12 1 10

16

Figure $25. '"H NMR spectrum of 3f

17



1100
1000

900

800

700

600

500

400

300

200

r100

r-100

6'8C —
PeE—

0y —

TEs —

69/
€0ad ¢'LL Y

13C NMR of compound 3f in CDCI3

YL /

826 —

THIT
TSI
6121
Tt
zozt
gt
o8z
sver/
90bT -7
ey

§'6ST —

8TLT ~
e

p4

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

220

Figure S26. °C NMR spectrum of 3f

850
800
750

700

650

[-600

550

500

450

[-400

350

300

250

200

150
100

r-50

SUOIIV LT
VLT

uwn
2
¥

90°'s
e
828
0€9
1€°9
€9

$S°9

LS9 W
€100 9T,

LcL

1€L
€L

18
178
w8
w8

1H NMR of compound 3g in CDCI3
OH
X

200

7.0 6.5
f1 (ppm)

7.5

8.0

=00€

660
=60
60
H\Nﬁvv
16T
0T
Rs60

=60

85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

13.5 12.5 11.5 10.5 9.5 9.0

14.5

Figure S27. '"H NMR spectrum of 3g

18



19

(=] o o o o o o o
o o o o (=3 o o o o o o o (=3
n o wn o o n (=} wn o wn o n o (=3
Y < 2 S 2 ° 2 < a H by < ] S 2 °
r— , , , . _ ; o , ) ) ) ) ) , , . ;
Vaad
S R.NW — - =180
Vaad
o
L
wm.m
° N
re m~ 14
98'bE — - YT =967
) vy
I€%h — -
L] €000 9¢'L
wes — - 9TL
° 0gL
re 1€
€L
Le 9gL
LE°L _ = 2860
coasE: T N \e60
- 89°L [ — =0T
o 89°L
0LL —_— =€60
L g L
L
3 [ora] 8 o
86— - °
= 0’8 = 2 o o
7 44 re=
PEPTT = 44
ﬂ.m:/ e . 9L ~ '
et - — = S§°0T — — oﬁ/ Lo — =80
mm.mﬁ/ L] €L\ —
bo9eE = - a0 NZ\ = WMMN «
€5°921 ~ N 9€'L \ F N
om.nﬁw - ] a 'L
598217 o oo °
R.NQ\ ° m o Frg
. L €
9 vmﬁ\ - 0L— N -——=—= po1} 8
ot =i Y o
16°0bT o = 7L FeY
L ﬁ w
o
bS6ST — L8 w.. re
I
R o 0’8
I3 0z'8 oL
2T~ = > m Vi NSV ~ = Fesor
0TeLL - o g ws
© L8 N o <«
\ O 2 -
[} (o] -
4] ) <
8 o o L] = g &9 O —o- =0
£ 0 3
o [9\] =3 T Ea
: s/ . s & 5 & =8
g ) s
S =] L] o
< [N = =
=] =
9 on <

17 16 15 14 13 12 11 10
f1 (ppm)

18

19

Figure 529. '"H NMR spectrum of 4a
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Figure S31. '"H NMR spectrum of 4b

20



60
55

50
r45
r40

35

30

r25

20

ris

rio

rs

8°8C —
6'Sh —
LTL—

€DAD TLL~
6L —

896 —

TSIt
1T %
JA4at
n.mwﬁy
9T

T S e

S'LCT
T'6ctT
T'HeT
T'9¢T
9'6€T

5

89T —
O TLT~
[47A%d

O:

T
O.

13C NMR of compound 4b in CDCI3

T
o

\\
\Hd

210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

220

Figure S32. *C NMR of compound 4b

o o o o o o o o o
? m 8 8 8 S S 8 8 8 8 8 <3
1 T T I T T T I b hid hi o 2 !
PET
MMﬂ =ITe
LTT W )
NN.NW T =180
[xa4
794
794 = 0T
1€ 60T
[4%4
[2%4
9L
€10ad 9¢'L
6C°L
LE°L
8/ _ = 2007
o T s s s —
69°L _ S ] S =60
ws ¥ T T b
ws 9L N
€8 8T'L
€78 82,
62'L
€L -
85°0T — — O Fooy ——— =60
o~ 90T
et \ "
8€'L ~
89'L .
89'L €
69L-F " ot 8
69'L =
69'L
oLt
0Lt 2
- ws
i @y £460
© €8
Q
a
[}
s z |
Q SM = - — =50
2 o
5 I
o o
(=9
e 5 =
o
o
o
=
=
I
5

18 17 16 15 14 13 12 11 10 9
f1 (ppm)

19
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Figure S41. '"H NMR of compound 4g
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Figure S43. '"H NMR of compound 5a
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Figure S47. '"H NMR of compound 5¢
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Figure S51. '"H NMR of compound 5e
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Figure S53. '"H NMR of compound 5f
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Figure S55. 'H NMR of compound 5g

19



33

8 8 8 2 8 8 2 8 2 2 o 2 2 2 2 o o ] 2 8 2 S 8 2 83 8 28 8 2 8 8 8 2
?. ¢ 2. ¢ 7 F T F R EEEREBRE T R R 8 8 8 8 ¢ § 8 8 & &8 2% 2 8 o %
Le
8L
§'8T — - = 6LT
L57— - SLb
a L o
a VA4
6'vE — —_ 6h
80V — -—_ e MNM
- 90°s
. M s —
€45 — - Ntmw _
-3 73
€Dad 9'L —
Lo 9TL —
9eL
€A TLL— o [l —
Fe 8CL =
€L
L g €L —
mm.ﬁ o o o (=]
696 _ | s ov'L 4 ] B 2 8 o
8b1T s ssL YL Y T TS
POt B ree FAA
o : _ .
i \HI/W S¢'8 mm_o/ N - Bt
[44) / e — - 0401 — — . 80T
gzen ] L8 o0 :
95TI~ B LO :
T8¢~ - g el :
8'8e1 R - g :
[al4! — ° w g
g'€eT I T a, £z L
LYET - g S : %
€9€T L8] 8 , -
S6ET o] :
zSbT | g e :
¥'T9T — -] - M z_ vo'L o
z S92 [ o
€TLT~ _ ] LR M - \ 1 91
8'TLT G z mw.wW < = o0t
g z s & 8
) = I
E o o 5 o s egor— 2 — - oot
8 i = ~. T o o
T — NS S
g 5/ - o . % g _
£ T FR 9] S 5} \ z
s S g e
: | 2 z
g en z
ja} o or=l —
-] ==

18 17 16 15 14 13 12 11 10 9
f1 (ppm)

19

Figure S57. '"H NMR of compound 5h
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HR-MS data
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Figure S65. HR-MS spectrum of 3b
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ADGM878 #95-138 RT: 1.36-1.40 AV: 6 NL: 3.60E7
F: FTMS + ¢ APCl corona Full ms [100.00-1000.00]
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Figure $66. HR-MS spectrum of 3c.
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Figure S67. HR-MS spectrum of 3d
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Figure S68. HR-MS spectrum of 3e
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Figure 569. HR-MS spectrum of 3f
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Figure S70. HR-MS spectrum of 3g
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Figure S71. HR-MS spectrum of 4a.
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Figure S72. HR-MS spectrum of 4b.
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Figure S73. HR-MS spectrum of 4c
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admak1064 #101-120 RT: 1.00-1.14 AV: 19 NL: 1.38E7
F: FTMS + ¢ APCl corona Full ms [100.00-1000.00]
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Figure S74. HR-MS spectrum of 4d
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F: FTMS + c APCl corona Full ms [100.00-1000.00]

100
957
907

355.2014

857
807
757
707

65

607

557

50

455

405

Relative Abundance

357

307
257

223.0637

20
157

365.1046

103 1580270 207.0325

5 141.0905‘ 198.1854 “ |
| I Jovk I )

260.1646 297.0826 332.1858

[0 s s s e et sy s e
100 150 200

f T
350
m/z

I
250 300

Figure S75. HR-MS spectrum of 4e
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admak897 #66-132 RT: 1.40-2.06 AV: 30 NL: 5.10E7
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Figure S76. HR-MS spectrum of 4f
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Figure S77. HR-MS spectrum of 4g



admak632 #3-27 RT: 0.02-0.20 AV: 25 NL: 1.61E7
F: FTMS - ¢ ESI Full ms [100.00-1000.00]
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Figure S78. HR-MS spectrum of 5a
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F: FTMS + ¢ APClI corona Full ms [100.00-1000.00]

1005
953
907
857
805
753

o o N
S o o

o
a
chrvn b b e el

Relative Abundance
N
o o

w B
a o
Ll

N W
i
L1l

N
=]
Ll

hf

o
[ARRNRTRTNENNI

&

207.0325

158.0270 |

223.0635

237.0794

266.1175

297.0824
| 341.3049

391\'2840

466.1873

m/z

495.4405
5795344 663-f534
Jooh,

LA A
600

TERT
700

FrerpeT
800

TR
900

—
1000

il ‘u‘ “1‘“\ i
0

-]
o

“ H‘J\ M ln

200

I HM’I‘ \\‘ ‘I‘

300

|
400

|
500

Figure S79. HR-MS spectrum of 5b

m/z

T
600

I
700

S—
800

44



admak633 #87-141 RT: 1.30-1.59 AV: 39 NL: 2.66E8
F: FTMS + ¢ APCl corona Full ms [100.00-1000.00]
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Figure S80. HR-MS spectrum of 5¢
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Figure S81. HR-MS spectrum of 5d
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admak692 #308-321 RT: 3.75-3.85 AV: 14 NL: 1.68E8
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Figure 582. HR-MS spectrum of 5e
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Figure S83. HR-MS spectrum of 5f
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Figure $84. HR-MS spectrum of 5g
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Figure $85. HR-MS spectrum of 5h



admak751 #111-159 RT: 1.84-1.96 AV: 17 NL: 3.99E7
F: FTMS + ¢ APCl corona Full ms [100.00-1000.00]
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Figure S86. HR-MS spectrum of 5i
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Figure S87. HR-MS spectrum of 5j

FT-IR data
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Figure S88. FT-IR spectrum of compound 5a
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Figure S89. FT- IR spectrum of compound 5b
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Figure S93. FT- IR spectrum of compound 5f
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Figure §95. FT-IR spectrum of compound 5j



