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Table S1 — Antimicrobial activities of azobenzene based compounds
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 Gram- Gram+ Ref.
Minimum inhibitory concentration (MIC)
[1]
hydroxy ethyl hydroxy >60 >60 30 50 The Gram+
tested were
S. aureus
hydroxy allyl hydroxy >60 >60 20 25 A170 (on the
left) and L.
monocytogene
hydroxy propyl hydroxy >60 >60 20 25 s (on the
right).




The Gram-

hydroxy methyl hydroxy methyl >60 >60 20 25 tested were
Salmonella
typhimurium
(on the left)
and
Pseudomonas
aeruginosa
ATCC-27853

hydroxy methyl hydroxy allyl >60 >60 25 >60 | (onthe
right).
The values
are
expressed as
MICo
(pg/mL)

>12
butoxy methyl hydroxy methyl >128 >128 32 (2]

8 The Gram+
isobutoxy methyl hydroxy methyl >128 >128 128 | 128 | tested were
1)’(1;3’0penty10 methyl hydroxy methyl >128 >128 212 212 S:laspzl;):sc
;sopentylox methyl hydroxy methyl >128 >128 4 8 é;F]CtEQZIZ?tl)B
5 and L.
Ethylhexyl methyl hydroxy methyl >128 >128 12 48 monocytoge
oxy nes (on the

>12 | >12 | tight)
methyl hydroxy methyl >128 >128 8 8 The Gram-
>12 tested were
isobutoxy hydroxy hydroxy >128 >128 8 96 Pseudomonas
neopentylo aeruginosa
Xy hydroxy hydroxy >128 >128 4 8 PAOI1 (on
isopentylox the lefF) a‘nd
hydroxy hydroxy >128 >128 4 8 Escherichia
> coli MG1655
(on the
Ethylhexyl hydroxy hydroxy >128 >128 16 16 right).
XY ST T The values
hydroxy hydroxy hydroxy >128 >128 3 3 are
expressed as
methyl hydroxy hydroxy >128 >128 >32 | >32 | MICio
methoxy hydroxy hydroxy >128 >128 16 16 (pg/mL)
hydroxy methyl hydroxy methyl >35 30 [3]
The Gram+
methyl hydroxy methyl >35 7 tested was




Staphylococ

methoxy methyl hydroxy methyl >35 >35
cus aureus
methyl methyl hydroxy methyl >35 >35 A170.
The Gram-
hydroxy >35 25 teste was P.
aeruginosa
hydroxy Methoxy >35 25 ATCC-27853.
The values
are
hydroxy methyl >35 7 expressed as
MICso
(ug/mL)
N,N,N-
trimethylet
hexyl hanaminiu o4 >64 16 4 [4]
m MIC values
N,N,N- i i (ug/mL)
heptvl trimethylet 8 >64 ) " against the
Py hanaminiu trans trans ran | ran | shdied
m s s Gram-
N,N,N- positive and
heptvl trimethylet 16 - 4 2 Gram-
Py hanaminiu cis cis cis | cis | negative
m strains.
N,N,N- Gram-:
trimethylet E. coli ATCC
decyl hanaminiu >64 >64 8 8 25922 on the
m left and
P. aeruginosa
hexyl tobramycin 64 32 64 64 | ATCC47085
on the right.
Gram+:
heptyl tobramycin 64 16 16 |8 S. aureus
ATCC 29213
on the left
heptyl tobramycin 32 4 4 8 and S. aureus
ATCC 43300
on the right.
decyl tobramycin >64 >64 64 >64
methox uinolone 8 16 NA | NA 51
>y qumero Antibacterial
activity was
: determined
methyl quinolone >64 16 16 2

before (on




the left) and

methyl methyl quinolone >64 >64 NA | NA | after
irradiation
(on the
methoxy methyl methyl methyl quinolone >64 32 NA | NA | right) at 365
nm on
Escherichia
methyl methoxy quinolone 16 16 NA | NA | coli CS1562.
The
compounds
methoxy fluoride quinolone >64 64 NA | NA | 2 was tested
against the
Gram+ M.
methoxy fluoride fluoride quinolone >64 32 NA | NA | 1uteus.
fluoride methoxy quinolone 16 16 NA | NA
methoxy methoxy quinolone 64 64 NA | NA
4 (6]
bromide hydroxy chloroanili 3.02 1.51 3.02 | 3.02 | Antimicrobi
ne al activity of
2- diazenyl
nitro chloride hydroxy fluoroanili 3.14 1.57 6.28 | 3.14 | schiff bases
ne expressed as
4-fluoro-2- MIC values
bromide hydroxy methoxyan 1.37 1.37 1.37 | 275 | (ug/mL).
iline Gram-:
bromide hydroxy b 147 147 | 147 | 294 | B c0li MICC
nitroaniline 1652 (on the
2- left) and P.
chloride nitro hydroxy methylanili 3.17 1.59 3.17 | 3.17 | aeruginosa
ne MTCC 1688
2,4- (on the
chloride hydroxy dimethylan 1.72 1.72 1.72 | 344 | right).
iline Gram+:
2-methyl-4- S. aureus
chloride hydroxy chloroanili 0.86 1.72 172 | 1.72 | MTCC 2901
ne (on the left)
4- and B.
chloride hydroxy (methylthio 15 15 15 |3 subtilis
)aniline MTCC 2063
24- (on the
chloride chloride hydroxy dimethylan 1.57 1.57 078 | 3.14 | right).

iline




chloride

hydroxy

2,4-
dimethylan
iline

1.72

3.44

3.44

3.44

methyl

methyl

hydroxy

2,5-
dichloroani
line

1.57

1.57

0.78

3.14

methyl

methyl

hydroxy

4-
fluoroanili
ne

0.9

0.9

0.9

3.6

fluoride

hydroxy

2,6-
dimethylan
iline

3.6

3.6

3.6

3.6

bromide

hydroxy

2,5-
dichloroani
line

1.39

1.39

1.39

2.78

bromide

hydroxy

2-chloro-4-
nitroaniline

1.36

1.36

1.36

272

nitro

chloride

hydroxy

3-
methoxyan
iline

3.05

1.52

1.52

3.05

nitro

chloride

hydroxy

4-
fluoroanili
ne

3.14

3.14

3.14

3.14

nitro

chloride

hydroxy

2,6-
dimethylan
iline

3.06

3.06

3.06

3.06

fluoride

hydroxy

2,5-
dichloroani
line

322

322

322

322

fluoride

hydroxy

2,4-
dimethylan
iline

1.8

1.8

0.9

3.6

chloride

chloride

hydroxy

2.
methoxyan
iline

0.78

0.78

0.78

3.13

chloride

chloride

hydroxy

3-
bromoanili
ne

0.69

1.39

0.69

2.78

chloride

chloride

hydroxy

4-
fluoroanili
ne

1.61

1.61

1.61

3.22

methyl

methyl

hydroxy

3.
bromoanili
ne

0.76

1.53

0.76

3.06




bromide

hydroxy

2-
methylanili
ne

1.53

1.53

1.53

3.06

methyl

hydroxy

N-p-
tolylmetha
nimine

500

250

methyl

hydroxy

N-(4-
nitropheny
I)methanim
ine

50

50

[7]

The MIC
(mg/mL) of
each azo
Schiff base
was
expressed as
mg/mL and
was
calculated
for P.
aeruginosa
and S.
aureus.

nitro

hydroxy

2,3-
dihydro-
1H-
perimidine

6.25

1.56

3.13

nitro

hydroxy

2,3-
dihydro-
1H-
perimidine

12.5

3.13

6.25

(8]

The in vitro
antibacterial
activities of
the
synthesized
azo fused
pyrimidines
were
performed
against P.
aeruginosa
(PAO1) (on
the left), E.
coli (ATCC
25922) (on
the right)
and B. cereus
(ATCC
11778).

The values
are
expressed as
MIC

(ug/mL).

N-(4,6-
dimethylpy
rimidin-2-
yl)sulfonic
amide

N,N-
dimethyla

mine

50

12.5

3.12

[9]

The
organisms
used for the
antimicrobia




N-(4,6- 1
dimethylpy N,N- investigation
rimidin-2- diethylami 50 25 0.8 are E. coli
yl)sulfonic ne (on the left),
amide P. aeruginosa
(on the
ight E.
N-(4,6- rig ). and
dimethylpy faecalis.
The val
rimidin-2- aniline 25 25 0.4 ¢ vates
1)sulfonic are
yos d expressed as
amide MIC
(mg/mL).
hydroxy bromide 111.7 159.5
hydroxy bromide 118.3 140.9 (10]
hydroxy iodide 1305 1642 The =
antibacterial
hydroxy iodide 145.1 1553 activity of
the
aspirine bromide >220 >220 compounds
was
aspirine bromide >220 >220 screened
against E.
aspirine iodide >220 >220 coli ATCC
25922 and S.
aspirine iodide >220 >220 aureus
] 548/81.
hydroxy carboxyl bromide 89 89 Here we
hyd boxyl bromid 7594 report the
ydroxy carboxy! romide 59 80 MIC values
hydroxy carboxyl iodide 75 64 (ppm)-
hydroxy carboxyl iodide 85 84
Inhibition zones (mm)
. [11]
hydroxy hydroxy nitro 27 Activity
toward
hydroxy hydroxy nitro 39 Gram+ was
NA tested on S.
aureus strain
hydroxy hydroxy nitro 35 N_CTC 6571
using 0.4

mg/mL




concentratio
n

hydroxy decyloxy 10 10 Inactive
hydroxy fluoride decyloxy Inactive f/r;acn Inactive
hydroxy fluoride decyloxy Inactive f/r;actl 11
4-
bromohexy decyloxy 13 12 14
loxy [12]
e The Gram-
bromohexy fluoride decyloxy 14 12 11 testec'1 were
loxy E. coli (on
N-(hexyl-6- the left) and
O )-N?i Inactive Salmonella
decyloxy deZyl 10 10 Typhimurium
imidazole ((')nhihe
N-(hexyl-6- lligt' )'.t
oxy)-N'- Inactive cHviy
decyloxy 11 10 toward
dodecyl
o Gram+ was
imidazole
tested on S.
N-(hexyl-6- .
oxy)-N'- Inactive AUTEUS USINE
decyloxy Y 10 10 1 mg/mL
tetradecyl )
.. concentratio
imidazole n
N-(hexyl-6- '
oxy)-N'- . Inacti
decyloxy hexadecyl Inactive ve 10
imidazole
N-(hexyl-6-
oxy)-N'- .
decyloxy Inactive 64 11
octadecyl
imidazole
N- [13]
(pyrimidin- The
2- formyl hydroxy methoxy 45 49 antimicrobia
yl)sulfonic 1 activity of
amide compounds
N- 4- was tested
(pyrimidin- Bromophe against E.
2- nyl) hydroxy methoxy 25 22 coli (ATTC
yl)sulfonic iminometh 25922) and
amide yl S. aureus




N- (2- (ATCC
(pyrimidin- Chlorophe 25923).
2- nyl) hydroxy methoxy 21 25 Here we
yl)sulfonic iminometh report the
amide yl inhibition
N- 3-Chloro-2- zone (mm)
(pyrimidin- methylphe of all
2- nyl) hydroxy methoxy 22 30 compounds
yl)sulfonic iminometh against
amide yl bacteria at a
4- concentratio
(methylene n of 30
N- .
s amino)-N- mg/ml.
(pyrimidin- (pyrimidin-
2- Zlijy hydroxy methoxy 20 20
yl)s.ulfonlc yl)benzene
amide .
sulfonamid
e
N- (24-
(pyrimidin- Dimethylp
2- henyl) hydroxy methoxy 30 23
yl)sulfonic iminometh
amide yl
N- (2-
(pyrimidin- hydroxyph
2- enyl) hydroxy methoxy 22 25
yl)sulfonic iminometh
amide yl
[14]
The Gram-
h i 1 hlori 1 1 14 1
ydroxy isopropy chloride 6 8 3 tested were
E. coli ATCC
not 11229 (on
hydroxy isopropyl chloride chloride determin | 19 17 24 the left) and
d Enterobacter
cloacae
not ATCC13047
hydroxy sec-butyl chloride determin | 12 13 12 D (on the
od right).
The Gram+
tested were
S. aureus
. . ATCC25923
hydroxy sec-butyl chloride chloride 14 20 12 20 (on the left)
and M.

luteus NRLL




B-4375 (on
the right)

References

1. Piotto, S., et al., Small azobenzene derivatives active against bacteria and fungi. European journal of medicinal chemistry, 2013. 68: p. 178-184.

2. Piotto, S., et al., Synthesis and antimicrobial studies of new antibacterial azo-compounds active against staphylococcus aureus and listeria
monocytogenes. Molecules, 2017. 22(8): p. 1372.

3. Concilio, S., et al., Structure modification of an active azo-compound as a route to new antimicrobial compounds. Molecules, 2017. 22(6): p. 875.

4. Salta, J., et al., Tuning the Effects of Bacterial Membrane Permeability through Photo-Isomerization of Antimicrobial Cationic Amphiphiles.
Chemistry—A European Journal, 2017. 23(52): p. 12724-12728.

5. Velema, W.A., et al., Optical control of antibacterial activity. Nature chemistry, 2013. 5(11): p. 924-928.

6. Kaur, H., et al., Diazenyl schiff bases: synthesis, spectral analysis, antimicrobial studies and cytotoxic activity on human colorectal carcinoma cell line
(HCT-116). Arabian Journal of Chemistry, 2020. 13(1): p. 377-392.

7. Mkpenie, V.N., E.E. Essien, and I.V. Mkpenie, Antimicrobial activity of azo-schiff bases derived from salicylaldehyde and para-substituted aniline.
World J. Pharm. Res., 2015. 4(12): p. 52-60.

8. Nagasundaram, N., et al., Synthesis, characterization and biological evaluation of novel azo fused 2, 3-dihydro-1H-perimidine derivatives: In vitro
antibacterial, antibiofilm, anti-quorum sensing, DFT, in silico ADME and Molecular docking studies. Journal of Molecular Structure, 2022. 1248: p.
131437.

9. Keshavayya, J., Synthesis, structural investigations and in vitro biological evaluation of N, N-dimethyl aniline derivatives based azo dyes as potential
pharmacological agents. Journal of Molecular Structure, 2019. 1186: p. 404-412.

10. Ngaini, Z. and N.A. Mortadza, Synthesis of halogenated azo-aspirin analogues from natural product derivatives as the potential antibacterial agents.
Natural product research, 2019. 33(24): p. 3507-3514.

11. Ali, HM., S.Q. Badr, and M.F.H. Al-Kinani. DNA Binding three Azo Dyes as new Antibiotics. in IOP Conference Series: Materials Science and
Engineering. 2019. IOP Publishing.

12. Babamale, H.F., et al., Synthesis and characterization of azobenzene derivatives and azobenzene-imidazolium conjugates with selective antimicrobial
potential. Journal of Molecular Structure, 2021. 1232: p. 130049.

13. Jadou, B.K., A.J. Hameed, and A.Z. Al-Rubaie, Synthesis, Antimicrobial, Antioxidant and Structural Studies of Some New Sulfa Drug Containing
an Azo-azomethine Group. Egyptian Journal of Chemistry, 2021. 64(2): p. 751-759.

14. Bal, S, et al., Synthesis, thermal stability, electronic features, and antimicrobial activity of phenolic azo dyes and their Ni (II) and Cu (II) complexes.

Chemical Papers, 2014. 68(3): p. 352-361.




