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A.NMR Spectra
4-Nitrobenzaldehyde O-(4-bromobenzoyl) oxime (5a)
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Figure S1. 'H NMR spectra of 4-nitrobenzaldehyde O-(4-bromobenzoyl) oxime.
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Figure S2. 13C NMR spectra of 4-nitrobenzaldehyde O-(4-bromobenzoyl) oxime.

Page S2 AUTHOR(S)



Issue in honor of Professors Alan R. Katritzky and Charles W. Rees

4-Nitrobenzaldehyde O-(4-methoxybenzoyl) oxime (5b)

ARKIVOC 2024, i, S1-519
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Figure S3. 'H NMR spectra of 4-nitrobenzaldehyde O-(4-methoxybenzoyl) oxime.
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Figure S4. 13C NMR spectra of 4-nitrobenzaldehyde O-(4-methoxybenzoyl) oxime.
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4-Nitrobenzaldehyde O-isobutanoyl oxime (5c¢)

ARKIVOC 2024, i, S1-519
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Figure S5. 'H NMR spectra of 4-nitrobenzaldehyde O-isobutanoyl oxime.
CARBON_01
4NBOE_iso_DMSO rle
I B
F14
-3
r12
ri1
10
9
-8
7
=6
5
4
-3
-2
| | [
.. :
AW sl LNW ) R]
1
2‘30 22‘0 zin 2(‘!0 1é0 léO I}D 1é0 léﬁ 1«'10 1.‘30 1‘20 1‘10 160 ‘3"0 8‘0 7‘0 5‘0 SID 4‘0 3‘0 2‘0 1‘0 71|0
f1 (ppm)
Figure S6. 13C NMR spectra of 4-nitrobenzaldehyde O-isobutanoyl oxime.
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4-Nitrobenzaldehyde O-(2-phenylpropanoyl) oxime (5d)

ARKIVOC 2024, i, S1-519
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Figure S7. 'H NMR spectra of 4-nitrobenzaldehyde O-(2-phenylpropanoyl) oxime.
CARBON_01
4-nitrobenzaldehyde O-(2-phenylpropanoyl) oxime
=1 ~ — o~ T M _13
T TTSE L
11
10
9
8
r7
r6
5
r4
r3
2
-1
0
r-1
250 zio 210 260 léO léD 1%0 1é0 1&0 1&0 130 léO 1‘10 160 §0 SID ?‘0 GIO 5‘0 4‘0 3ID 2|0 1|0 6 —iD
f1 (ppm)
Figure S8. 13C NMR spectra of 4-nitrobenzaldehyde O-(2-phenylpropanoyl) oxime.
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9,10-Diox0-9,10-dihydroanthracene-2-carbaldehyde (7)

ARKIVOC 2024, i, S1-519
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Figure S9. 'H NMR spectra of 9,10-diox0-9,10-dihydroanthracene-2-carbaldehyde.
9,10-Dioxo-9,10-dihydroanthracene-2-carbaldehyde oxime (8)
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Figure $10. *H NMR spectra of 9,10-dioxo-9,10-dihydroanthracene-2-carbaldehyde oxime.
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9,10-Diox0-9,10-dihydroanthracene-2-carbaldehyde O-(4-bromobenzoyl) oxime (9a)
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Figure S11. 'H NMR spectra of 9,10-dioxo-9,10-dihydroanthracene-2-carbaldehyde O-(4-bromobenzoyl)
oxime.
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Figure S12. 13C NMR spectra of 9,10-dioxo-9,10-dihydroanthracene-2-carbaldehyde O-(4-bromobenzoyl)
oxime.
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B. Binding Assays with Calf Thymus DNA

The synthesized compounds were dissolved in DMSO (1 mM). These solutions were further mixed along
with DNA buffer solutions (containing 150 mM NaCl and 15 mM trisodium citrate at pH 7.0) in which case
no more than 5% (v/v) DMSO was used due to low solubility of the compounds. The interaction of the
compounds with CT DNA was studied with UV—vis spectroscopy, cyclic voltammetry and viscosity
measurements and via competitive studies with EB by fluorescence emission spectroscopy. It should be
noted that the DMSO effect was taken into account and appropriate corrections were performed.

1. UV-Vis spectroscopy

UV-vis spectroscopy was employed to investigate the interaction between the compounds and CT DNA.
The UV-vis spectra of each compound recorded in the presence of CT DNA in various mixing ratios are
presented in Figure S13.
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Figure S13. UV-vis spectra of a DMSO solution of compounds 5a-d and 9a in the presence of increasing
amounts of CT DNA. The arrows show the changes upon increasing amounts of CT DNA.

From the plots [DNA]/(ea-gf) versus [DNA] (Figure S14), the Ky constant can be calculated according
to the Wolfe-Shimer equation®:
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DNA DNA 1

[ ] = [ ] + (Equation S1)

Ep—Ef Ep—Ef Kb(sb—sf)
where [DNA] is the concentration of DNA in base pairs, ea=A/[compound], & the extinction coefficient for
the free compound while €, the corresponding coefficient for the compound in the fully bound form. Kp

is determined by the ratio of slope to the y intercept in plots [DNA]/(ea-£f) versus [DNA].

5a (325nm) 5b (325nm)
1,20E-07 - 1,80E-07 4
. . . 160E-07
E 100607+ § 140807
o o
< 8,00E-08 = 1,20E-07
= [l =2 1,00€-07 .
4 6,00E-08 @
& o B.00E-08
= 4,00E-08 4 = 6,00E-08 -|
S 2 .
O 2,00E-08 - Z 4,00E-08
= ' 2,00E-08
0,00E+00 - 0,00E+00
T T T T T T T T T T
0,000000 0,000005 0,000010 0,000015 0,000020 0,000025 0,000030 0,000000 0,000005 0,000010 0,000015 0,000020 0,000025
[DNA] (M) [DNA] (M)
5c (321nm) 5d (320nm)
1,60E-07 4 0,00E+00 - .
= 1,40E-07 =
g 5 5.00E-08
o 1,20E-07 o
< 3
~ 1,00E-07 = -1,00E-07 - -
T T
@ L)
' 8,00E-08 e
) & -150E-07
=. 6,00E-08 =
kS 2 2o0e07
&, 40008 g 20007
08 .
2/00E-08 -2,50E-07 -
0,00E+00 T T T T T T T T T T T T T T T T
0,000002 0,000004 0,000006 0,000008 0,000010 0,000012 0,000014 0,000016 0,000018 0,000020 0,000000 0,000005 0,000010 0,000015 0,000020 0,000025 0,000030
[DNA] (M) [DNA] (M)
9a (330nm) 9a (350nm)
1,00E-07 - 7,00E-08 4 -
.
3 £ 6,00E-08 -
S 8,00E-08 - S
=3 2 5,00E-08 1
= 6,00€-08 - = .
? 9 4,00E-08 4
< <
L X
< 4,00E-08 < 3,00E-084
< <
8 & 200808
£ 2,00e-08 " 3 2,00E-
. 1,00E-08 4
0,00E+00

T T T T T T T T T T T T
0,000000 0,000005 0,000010 0,000015 0,000020 0,000025 0,000030 0,000002 0,000004 0,000006 0,000008 0,000010 0,000012 0,000014
[DNA] (M) [DNA] (M)

Figure S14. From left to right and top to bottom [DNA]/(ea-e¢) vs. [DNA] plots of ester 5a-d, 9a.

2. Viscosity measurements

The interaction mechanism between DNA and each compound was examined by measuring the viscosity
of the CT DNA buffer solution (where the concentration of DNA was 0.1 mM) in the presence of increasing
amounts of the compounds up to value r = [compound]/[DNA] = 0.27. All measurements were performed
at room temperature and the obtained data are presented in the main article as (n/no)*/3 versus r, where
n is the viscosity of DNA in the presence of the compound and no is the viscosity of DNA alone in buffer
solution.

3. EB competitive studies

The competitive studies of the compounds with EB for the DNA-intercalating sites (by displacing it from
its EB-DNA adduct) were investigated with fluorescence emission spectroscopy. The EB-DNA adduct was
formed by treating 40 uM EB and 45 uM CT DNA in buffer solution. The interaction was studied by adding
increasing amounts of each compound and the fluorescence emission spectra of the EB-DNA solution
were recorded (Figure S15).

Moreover, using the lo/I versus [compound] plots (Figure S16), the Stern-Volmer constant (Ksy) was
calculated along with the quenching constant kq from the following equation?:
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4. 2=1+ke1o[Ql =1+Ks[Q]  (Equation S2)

where lp and | correspond to the emission intensities of the EB-DNA solution in the absence and the
presence of the compound, respectively, 1o is the average lifetime of the emitting system (EB-DNA)
without the quencher (23 ns)® and kq the quenching constant. The quenching constant (kq, in M™1s71) of
the compound was calculated according to equation S3:

5. Kgy = k419 (Equation S3)
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Figure S15. Fluorescence emission spectra (Aexcitation= 540 nm) for EB-DNA ([EB] = 40 uM, [DNA] = 45 uM,)
in buffer solution (150 mM NacCl and 15 mM trisodium citrate at pH 7.0) in the absence and presence of

increasing amounts of compounds 5a-d and 9a. The arrow shows the changes of intensity upon increasing
amounts of the compound.
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Figure S16. From left to right Stern-Volmer plots of the EB-DNA quenching experiments upon addition of
compounds 5a-d and 9a.
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C. Albumin Assays

The albumin-binding study was conducted to examine whether the synthesized compounds can bind to a
carrier protein like the albumins BSA and HSA. This study was performed with tryptophan fluorescence
guenching experiments using BSA (3 uM) or HSA (3 uM) in buffer (containing 15 mM trisodium citrate and
150 mM NaCl at pH 7.0). The fluorescence emission spectra were recorded with an excitation wavelength
of 295 nm. The quenching of the emission intensity of tryptophan residues of BSA at 345 nm or HSA at
340 nm was monitored using fluorescence emission spectroscopy (Figures S17 and S20) and by subtracting
the spectra of the free albumin from that in the presence of the compound.

The influence of the innerfilter effect on the measurements was evaluated by equation S4:

£(Aexc)cd e(Aem)cd .
Leorr = Imeas X 10 2 xX10 = (Equation S4)

where lcorr = corrected intensity, Imeas = the measured intensity, ¢ = the concentration of the quencher, d
= the cuvette (1 cm), €pexc) and €pem) = the € of the quencher at the excitation and the emission
wavelength, respectively, as calculated from the UV-vis spectra of the compound.*

The Stern-Volmer and Scatchard graphs were used to study the interaction of the compound with the
albumins. According to Stern-Volmer quenching equation (equation S2), where lo = initial tryptophan
fluorescence intensity of the albumin, | = tryptophan fluorescence intensity of the albumin after the
addition of the quencher, kq = quenching constant, Ksy = Stern-Volmer constant, 1, = average lifetime of
the albumin without the quencher, Ksy (in M™) was obtained by the slope of the diagram lo/I versus
[compound] (Stern-Volmer plots) (Figures S18 and S21). Taking as fluorescence lifetime (to) of tryptophan
in the albumin at around 1078 5,2 the kq (in M~?s™!) was calculated with equation S3.

From the Scatchard equation (equation S5):

o
[Q]
where n is the number of binding sites per albumin and K is the albumin-binding constant (K, in M)

=nK— KIA—OI (Equation S5)

was calculated from the slope in plots (Al/lo)/[compound] versus (Al/lo) (Figures S19 and S22) and n was
given by the ratio of y intercept to the slope.’
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Figure S17. Fluorescence emission spectra (Aexcitation = 295 nm) of a buffer solution (150 mM NaCl and 15
mM trisodium citrate at pH 7.0) of BSA (3 uM) in the presence of increasing amounts of compounds 5a-d

and 9a. The arrow shows the changes of intensity upon increasing amounts of the compound.
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Figure S18. From left to right Stern-Volmer plots of the BSA quenching experiments upon addition of
compounds 5a-d and 9a.
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Figure S19. From left to right Scatchard plots of the BSA quenching experiments upon addition of
compounds 5a-d and 9a.
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2. HSA Fluorescence emission spectroscopy
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Figure S20. Fluorescence emission spectra (Aexcitation = 295 nm) of a buffer solution (150 mM NaCl and 15
mM trisodium citrate at pH 7.0) of HSA (3 uM) in the presence of increasing amounts of compounds 5a-d
and 9a. The arrow shows the changes of intensity upon increasing amounts of the compound.
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Figure S21. From left to right Stern-Volmer plots of the HSA guenching experiments upon addition of
compounds 5a-d and 9a.
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Figure S22. From left to right Scatchard plots of the HSA quenching experiments upon addition of
compounds 5a-d and 9a.
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D.DNA Irradiation Protocol

For the preparation of all the solutions and the experimental procedures, deionized water was used which
will be referred from now on described as water or H,0, unless stated otherwise.

Preparation and electrophoresis of samples

For a 20 pL reaction, 1 pL pBluescript KS Il DNA, 19 pL Tris-HCI 0.05M for reference sample and 1 uL DNA,
Tris-HCl and oxime diluted in DMSO (amounts depending on the desired concentration to test each oxime)
for our oximes were transferred in Eppendorf. The contents are centrifuged for 1’, incubated at 37 °C for
30’, centrifuged again for 1’ and irradiated for 2 hours under UV-A lamp at 10 cm distance.

The samples were centrifuged for 1’, added commercially available dye 6x (gel loading dye purple 6x
B7024S from Biolabs) and were loaded at the wells starting from left with the ladder and moving to the
right with the reference sample and following the oximes. The gel run for 40’ under 90V current.

Gel analysis was achieved through image capture under ultraviolet light using MiniBIS Pro from DNR
Bio Imaging Systems.

E. BSA and HSA Irradiation Protocol

For the preparation of all the solutions and the experimental procedures, deionized water was used which
will be referred from now on as water or H,0, unless stated otherwise.

Aliguoting is the procedure of splitting a solution into Eppendorf containers and used to lessen the risk
of cross contamination and due to the fact that very small quantities are used in each experiment.

For the duration of the albumin irradiation experiments, master mix solution was used which refers to
a premixed solution that consists of the same elements that the sample solution has apart from the oxime.
The advantages include the quick preparation of samples, reduction of analytical errors and possible cross
contamination due to less pipetting and last but not least, greater producibility of results.

Preparation and electrophoresis of samples

In every experiment performed two reference samples were made, one that contains master mix and
water and is irradiated along with the rest of the samples and one consisting of master and DMSO (being
the solvent of our samples) that is not irradiated.

For a 20 uL reaction, 18 puL master mix (containing trisodium citrate 0.015 M, NaCl 0.15 M, Co(NH3)eCls
0.001 M and either BSA or HSA 1 pg/uL) and 2 uL of oxime and water in amounts depending on the desired
concentration of oxime are mixed together in Eppendorf container. The contents are centrifuged for 1’,
irradiated for a 2- or 4-hour period using UV-A lamp at 10 cm distance and centrifuged again for 1’.
Laemmli buffer 5x (consisted of Tris-HCI (pH=6.8) 0.1 M, glycerol 20.01%, DTT, SDS and bromophenol blue)
was added to the samples, centrifuged for 1’ and vortexed, incubated at 85 °C for 5’, centrifuged and
vortexed again and lastly, they were added on the gel. The two first leftmost positions were occupied by
the reference samples and then the rest of the samples were added. The gel run for 2 hours under 120V
current.

Gel analysis was achieved through image capture under visible light using MiniBIS Pro from DNR Bio
Imaging Systems.
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