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Yields and Elemental Analysis

Table S1. Yields and elemental analysis of target compounds (3a-h, 4a-e, and 5).

Old Code | New Code %Yield C% H% N%
NMI1 3a 40 67.98 4.05 8.59
NM2 4a 40 70.32 4.57 6.45
NM3 3f 40 64.78 3.85 8.12
NM4 3c 45 65.09 4.20 12.21
NMS5 3h 40 60.04 3.39 11.28
NM6 3g 50 65.31 4.23 7.89
NM7 3e 50 62.84 4.37 11.28
NMS 3d 50 64.23 4.21 10.88
NM9 5 45 50.52 2.63 12.81
NM10 3b 45 68.70 4.45 8.15
NM11 4b 45 61.27 3.42 5.71
NM12 4d 50 61.74 3.59 5.49
NM13 4c 45 62.87 3.62 5.89
NM14 4e 40 68.79 4.61 6.18
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Figure S1. Elemental analysis of target compounds (3a-h, 4a-e, and 5).
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(E)-3-(4-((6-Chloropyridazin-3-yl)oxy)phenyl)-1-phenylprop-2-en-1-one (3a)
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'H NMR, *C NMR, and Mass Spectra of Compounds (3a-h, 4a-e, and 5)
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Figure S2. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 3a.
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Figure S3. °C NMR (100 MHz, DMSO-dps) spectrum of compound 3a.
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Figure S4. Mass spectrum of compound 3a.
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(E)-3-(4-((6-Chloropyridazin-3-yl)oxy)phenyl)-1-(p-tolyl)prop-2-en-1-one (3b)
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Figure S5. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 3b.
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Figure S7. Mass spectrum of compound 3b.
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(E)-1-(4-Aminophenyl)-3-(4-((6-chloropyridazin-3-yl)oxy)phenyl)prop-2-en-1-one (3c)
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Figure S8. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 3c.
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Figure S10. Mass spectrum of compound 3e.
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Figure S11. 'H NMR (400 MHz, DMSO-d;) spectrum of compound 3d.
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(E)-N-(3-(3-(4-((6-Chloropyridazin-3-yl)oxy)phenyl)acryloyl)phenyl)acetamide (3e)
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Figure S14. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 3e.
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(E)-3-(4-((6-Chloropyridazin-3-yl)oxy)phenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one ( 3f)
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Figure S17. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 3f.
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Figure S18. °C NMR (100 MHz, DMSO-ds) spectrum of compound 3f.
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Figure S19. Mass spectrum of compound 3f.

S17



Supplementary Data

(E)-3-(4-((6-Chloropyridazin-3-yl)oxy)phenyl)-1-(4-methoxyphenyl)prop-2-en-1-one (3g)
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Figure S20. "H NMR (400 MHz, DMSO-ds) spectrum of compound 3g.
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Figure S22. Mass spectrum of compound 3g.
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Figure S23. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 3h.
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Figure S24. 3C NMR (100 MHz, DMSO-djs) spectrum of compound 3h.
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Figure S25. Mass spectrum of compound 3h.
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Figure S26. 'H NMR (400 MHz, DMSO-ds) spectrum of compound 4a.

S22

9000

8000

7000

6000

5000

4000

3000

2000

1000




Relative Abundance

Supplementary Data

NM2_DMSO_OVER—C13—4.jaf
ALI HAGRASY/C13/NM2-DMSO-OVER-C13 @ ' E Dl
=]
= delta3
 REr macmasy/c13/
Z 15Tmav-2033 14:2
Z 13TMav_2023 10:1
< Ip meaz
28,18
Z3i%e
= [(ppm)
2 mz-omso-over-c1
Z uee
= I5%mav-2023 10:2
ALT RAGRASY/C13/
2  DErzas sem T
= 15656
=
Z Isess
- 335
—a
< fac
= 100 ]
12558529768 o=
= 39.3081761(kHz])
= 1.19959034[Hz]
Z i
= 5.0[ppm]
= 500.15991521[MHz
ol Z 57s33ei753(a)
=8
-3
Z 1.s99999741s)
Bl e
= 20.67[us]
23
Z Fhus=
Z FArs=
= 9[us]
= 10.50092(us]
Z 10iua
= Zotus
= iotus
<ol = Zotus
= = 30fus
Z iotus
Z iotus
Z 10tus
Z 0%i35imas
Z Situa
Z Jotus
g < iotua
2 =
= Z iotus
L | | =
. -l =
: T T T T T : T = 92rus
90.0  180.0 170.0  160.0 60.0 500 0 300 200 100 = Jotus
W T | I ;k Z iotue
Z iotus
=g
= 2 == =
3 Z REZ - lotus
§ : EE EEE C ipss
25 £z = 3srusy
X : parts per Million : 13C
. 13
Figure S27. °C NMR (100 MHz, DMSO-ds) spectrum of compound 4a.
100— 233.03
o5
80—
75—
70— 20.52
65;
60—
55—
= 91.22
50
45—
40—
35 225.27
30—
25
= 204.22
20—
15|
10—
= 104.a8
= 198.61
= 170.19
. i 300.71 335.63 406.75 443.42 495.37 603.35
o i T T T 1 T T T T T T T T 1 T T T T T T
100 200 300 a00 500 600

m/z

Figure S28. Mass spectrum of compound 4a.
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Figure S29. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 4b.
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Figure S31. Mass spectrum of compound 4b.
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Figure S32. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 4c.

S26



Relative Abundance

Supplementary Data

NMI13-DMSO-C13-6_jdf
DR.ALUVALIS-5/NM13-DMSO-C13
ST Themmstateeo
s
8
s Author = delta3
5 Content = DR.ALI/ALIS-S/NM
5 Creation time = 9-MAY-2023 21:1
Cux: t_time = 15-MAY-2023 10:1
=] 3 =
= z = 13cC
g = (ppm]
s = M13-pMso-ci3-e.
i 5 = ace
Z 3Suav-2023 1011
o = Dm.ARx/arza-Sswee
= ECAS00 (Datum BL
=5 =5 o ro = ] =
= Z %5
= =
= 1%%6s
= s 332 33z §8 H] -
I . if i § i jEME E =
= 100 )
1285 sren o
= 39.3081761[kHz)
= 1.19959034([H=z]
TS
- i
2 < 269!55531 521 en=
xX_acqg s ation = 0.83361792([s]
Digital filter = TRUE
Filter factoxr : :
Delay of start = 1.99999974(s)
e heatttine & Rl
Acq_delay = 20.67[us)
Digital_ filter_status = 2P
- c14; = FALSE
=] Dc_balanced = FALS]
x90 = 9(us]
Irr90 = 10.50092[us]
Triso Z oiue
Qua9 = 10[us
Quio = 10[us
Sex9 = 10[us
Sep9 = 10[us
Oct 9 = 10({us
s < iotus
=5 XSooni e L
Irr90_hi = 92(us
Tri9o_hi = 10{us
Quaso_hi = 10[us
§ Qui90_hi = 10fus
= Sex90_hi = 10[us
Sep90_hi = 10[us
g ©Oct90_hi = 10[us
= 90_hi = 10[us
| I L DecS0_hi = 10fus
| x90_lo = 0.118[ms]
| : ) ; ; ) ; ; ) ; 130 10 - %3tus
190.]! 180.0 170.0 %0.0 850.0 WT 60.0 500 0 30.0 20.0 10.0 o “lo = 10fus
Quifo_lo = 10[us
Sex90_lo = 10{us
batmed < iofus
= $ H 3 Nons0 le Z 3otus
oX o -
H 2 EEH Seerelo > qotus
- Irr90_spin = 38[us)
X : parts per Million : 13C
0 13
Figure S33. °C NMR (100 MHz, DMSO-ds) spectrum of compound 4c.
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Figure S34. Mass spectrum of compound 4c.
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Figure S35. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 4d.
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Figure S37. Mass spectrum of compound 4d.
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Figure S38. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 4e.
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Figure S41. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 5.
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Figure S42. °C NMR (100 MHz, DMSO-ds) spectrum of compound 5.
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Figure S43. Mass spectrum of compound 5.
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Figure S44. Repeated cell cycle analysis histograms of control, 3¢, and 4b candidates in HNO97 cells.
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Table S2. ICso curves of the new 4-chloropyridazinoxyphenyl hybrids (3a-h, 4a-e, and 5) against HNO97,
FaDu, and MDA-MB-468 tested cells.
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Materials and Methods

SI1. % Inhibition against human eleven cancer cell lines at 100 pg/mL

The antitumor activities of compounds (3a-h, 4a-e, and 5) against all tested cell lines were
evaluated by sulphorhodamine-B (SRB) assay [1]. Briefly, cells were seeded at a density of 3x103
cells/well in 96-well microtiter plates. They were left to attach for 24 h before incubation with the
aforementioned compounds. Next, cells were treated with 100 pg/mL for 3a-h, 4a-e, and 5 candidates.

For each concentration, three wells were used and incubation was continued for 48 h. DMSO was
used as a control vehicle (1 % v/v). At the end of incubation, cells were fixed with 20% trichloroacetic
acid, and stained with 0.4% SRB dye. The optical density (O.D.) of each well was measured
spectrophotometrically at 570 nm using an ELISA microplate reader (TECAN sunrise™, Germany). The
mean survival fraction at each drug concentration was calculated as follows: O.D. of the treated cells/O.D.
of the control cells. The ICso (concentration that produces 50% of cell growth inhibition) value of each
drug was calculated using sigmoidal dose-response curve-fitting models (Graph Pad Prizm software,

version 8).

SI2. Cytotoxicity evaluation against HNO97, FaDu, and MDA-MB-468 cancer cell lines and normal
HSF cell line

The antitumor activities of compounds (3a-h, 4a-e, and 5) against HNO97, FaDu, and MDA-MB-
468 cells, besides the normal HSF cell line, were evaluated by sulphorhodamine-B (SRB) assay [1].
Briefly, cells were seeded at a density of 3x10° cells/well in 96-well microtiter plates. They were left to
attach for 24 h before incubation with the aforementioned compounds. Next, cells were treated with
different concentrations of 62.5, 12.5, 25, and 50 ng/mL for 3a-h, 4a-e, and 5 candidates.

For each concentration, three wells were used and incubation was continued for 48 h. DMSO was
used as a control vehicle (1 % v/v). At the end of incubation, cells were fixed with 20% trichloroacetic
acid, and stained with 0.4% SRB dye. The optical density (O.D.) of each well was measured
spectrophotometrically at 570 nm using an ELISA microplate reader (TECAN sunrise™, Germany). The
mean survival fraction at each drug concentration was calculated as follows: O.D. of the treated cells/O.D.
of the control cells. The ICso (concentration that produces 50% of cell growth inhibition) value of each
drug was calculated using sigmoidal dose-response curve-fitting models (Graph Pad Prizm software,

version 8).
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SI3. Apoptotic markers assay (Enzyme-linked Immunosorbent assay)

The microplate provided in this kit has been pre-coated with an antibody specific to p53, BAX,
caspase 3, caspase 6, BCL-2, and CK 18. Standards or samples are then added to the appropriate
microplate wells with a biotin-conjugated antibody specific to p53, BAX, caspase 3, caspase 6, BCL-2,
and CK 18. Next, Avidin conjugated to Horseradish Peroxidase (HRP) is added to each microplate well
and incubated. After the TMB substrate solution is added, only those wells that contain p53, BAX, caspase
3, caspase 6, BCL-2, and CK 18, biotin-conjugated antibody, and enzyme-conjugated Avidin will exhibit
a color change. The enzyme-substrate reaction is terminated by the addition of sulphuric acid solution and
the color change is measured spectrophotometrically at a wavelength of 450 nm £+ 10 nm. The
concentration of p53, BAX, caspase 3, caspase 6, BCL-2, and CK 18 in the samples is then determined
by comparing the O.D. of the samples to the standard curve.

Average the duplicate readings for each standard, control, and sample, and subtract the average
zero standard optical density. Construct a standard curve by plotting the mean O.D. and concentration for
each standard and draw a best-fit curve through the points on the graph or create a standard curve on log-
log graph paper with p53, BAX, caspase 3, caspase 6, BCL-2, and CK 18 concentration on the y-axis and
absorbance on the x-axis. Using some plot software, for instance, Curve Expert 1.30, is also recommended.
If samples have been diluted, the concentration read from the standard curve must be multiplied by the

dilution factor.

Procedure

1. Determine wells for diluted standard, blank, and sample. Prepare 7 wells for standard, 1 well for blank.
Add 100 pL each of dilutions of standard (read Reagent Preparation), blank, and samples into the

appropriate wells. Cover with the Plate sealer. Incubate for 1 h at 37 °C.
2. Remove the liquid from each well, don’t wash.

3. Add 100 pL of Detection Reagent A working solution to each well, cover the wells with the plate sealer,
and incubate for 1 h at 37 °C.

4. Aspirate the solution and wash with 350 uL of 1x Wash Solution to each well using a squirt bottle,
multi-channel pipette, manifold dispenser, or autowasher, and let it sit for 1~2 min. Remove the remaining

liquid from all wells completely by snapping the plate onto absorbent paper. Totally wash 3 times. After
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the last wash, remove any remaining Wash Buffer by aspirating or decanting. Invert the plate and blot it

against absorbent paper.

5.Add 100 pL of Detection Reagent B working solution to each well, cover the wells with the plate sealer,

and incubate for 30 min at 37 °C.
6. Repeat the aspiration/wash process for a total of 5 times as conducted in step 4.

7. Add 90 pL of Substrate Solution to each well. Cover with a new Plate sealer. Incubate for 10-20 min at
37 °C (Don't exceed 30 min). Protect from light. The liquid will turn blue with the addition of a Substrate

Solution.

8. Add 50uL of Stop Solution to each well. The liquid will turn yellow with the addition of the Stop
solution. Mix the liquid by tapping the side of the plate. If the color change does not appear uniform,

gently tap the plate to ensure thorough mixing.

9. Remove any drop of water and fingerprint on the bottom of the plate and confirm there is no bubble on

the surface of the liquid. Then, run the microplate reader and conduct measurement at 450 nm immediately.

SI4. Western blot assays

Western blots were carried out as described previously [2]. In brief, cells were grown under the
specific condition with the tested drug in 6 well plate, after the desired incubation period, the growth
medium was removed from the cells, then rinse cells in PBS, and remove the PBS. 100ul 1X SR reagent
into a culture dish and scrape the attached cells, then transfer them to a microtube. Measure protein
concentration using a BCA kit, prepare the sample by adding loading buffer and heating at 95°C for 5 min.
Cell lysates (30 pg) were separated by SDS-polyacrylamide gel electrophoresis, transferred onto a
polyvinylidene difluoride membrane 12.5% or 15%, and then exposed to the appropriate antibodies.

Primary antibodies for Anti-PARP1 antibody [EPR18461] (ab191217), cleaved caspase-3 from
Cell Signaling Technology Inc. (Beverly, MA, USA), Bax monoclonal antibody from Santa Cruz
Biotechnology (Santa Cruz, CA, USA), anti-alpha tubulin antibody from Sigma (Saint-Quentin-Fallavier,
France), Anti-phospho-Histone H2A.X (Ser139) Antibody, clone JBW301 were used at 1:1000,
Horseradish peroxidase-conjugated anti-rabbit, or anti-mouse secondary antibodies were purchased from
GE Healthcare (Amersham, UK) and used at 1:10,000. Proteins were visualized with the ECL system
(Amersham, UK). Membranes were developed using Odyssey Fc Imager (LI-COR, U.S.). The western

blot assays were representative of at least three independent experiments.
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SIS. Cell cycle analysis

Human head and neck squamous cell carcinoma (HNO97) cells were grown in six-well plates (each
one contains 2 x 105 cells per well) containing 10% fetal bovine serum and incubated for 24 h at 37 °C and
5% COz. The medium was replaced with (DMSO 1% v/v) containing the 3.1 pM of each compound (3¢ or
4b), then incubated for 48 h, collected, and washed with cold phosphate-buffered saline (PBS). After fixation
of the collected cells with ice-cold absolute ethanol (70%), the cells were rinsed with PBS then stained with
the DNA fluorochrome PI, and kept for 15 min at 37 °C. Then samples were analyzed with a FACS Caliber

flow cytometer.
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