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Design, Synthesis and Antiproliferative Screening of Newly Synthesized Acrylate

Derivatives as Potential Anticancer Agents
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Figure S1: 'H-NMR spectrum of compound 5a
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Figure S2: BC-NMR spectrum of compound 5a
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Figure S3: 'H-NMR spectrum of compound 5b
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Figure S4: 3C-NMR spectrum of compound 5b
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Figure S5: 'H-NMR spectrum of compound 6a
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Figure S6: 3C-NMR spectrum of compound 6a
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Figure S7: 'TH-NMR spectrum of compound 6b
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Figure S8: 3C-NMR spectrum of compound 6b
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Figure S9: 'H-NMR spectrum of compound 6¢
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Figure S11: '"H-NMR spectrum of compound 6d
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Figure S12: 3C-NMR spectrum of compound 6d
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Figure S13: 'H-NMR spectrum of compound 6e
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Figure S14: BC-NMR spectrum of compound 6e
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Figure S15: 'H-NMR spectrum of compound 6f
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Figure S16: 3C-NMR spectrum of compound 6f
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Figure S17: 'H-NMR spectrum of compound 6g
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Figure S18: 3C-NMR spectrum of compound 6g
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Figure S19: 'H-NMR spectrum of compound 6h
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Figure S20: BC-NMR spectrum of compound 6h

20



4 HNMR 73 RRREERS3SS

OCH; J f |
H3C0 OCH; J_ H I _)I_
| 0

HN R NP
H,CO o 0
H3C0O

OCH; 4i
EX faad N
15 5 1 13 12 1 10 H 8 7 5 4 2 1 o

Figure S21: 'H-NMR spectrum of compound 6i
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Figure S22: BC-NMR spectrum of compound 6i

22



Appendix A
S4.2. Biological Studies

S4.2.1. Cytotoxic activity evaluation

To measure the cytotoxic actvity of the synthesized acrylate derivatives Sa,b and 6a-i
in breast cancer (MCF-7) cell line. Cell viability assay was assessed using MTT assay
method. Cells at density of 1 x 10* were seeded in a 96-well plate at 37 °C for 24 h
under 5% CO,. After incubation, the cells were treated with different concentrations
of the test acrylate derivatives 5a-6i and incubated for 24 h, then 20 pl of MTT
solution at 5 mg/mL was applied and incubated for 4 h at 37 °C. Dimethyl sulphoxide
(DMSO) in volume of 100 pl was added to each well to dissolve the purple formazan
that had formed. The color intensity of the formazan product, which represents the
growth condition of the cells, is quantified by using an ELISA plate reader (EXL 800,
USA) at 570 nm absorbance. The experimental conditions were carried out with at

least three replicates, and the experiments were repeated at least three times.

S4.2.2. Tubulin polymerization Assay

Compound 6e and CA-4 were evaluated for their tubulin inhibitory activity according
to manufacturer’s instructions using # abcam Human Beta-tubulin simplestep ELISA

Kit ab245722.

S4.2.3. Cell cycle analysis of compound 6e

Cell cycle analysis in MCF-7 cells was investigated using fluorescent Annexin V-
FITC/ PI detection kit (BioVision EZCell™ Cell Cycle Analysis Kit Catalog #K920)
by flow cytometry assay. MCF-7 cells at a density of 2 x 10° per well were harvested
and washed twice in PBS. After that, the cells were incubated at 37 °C and 5% CO..
The medium was incubated with the tested compound 6e at ita ICsy (uM) for 48 h,
washed twice in PBS, fixed with 70% ethanol, rinsed again with PBS. Afterward,
medium was stained with DNA fluorochrome PI for 15 min at 37 °C. The samples
were immediately analyzed using Facs Calibur flow cytometer (Becton and
Dickinson, Heidelberg, Germany).

S4.2.4. Apoptosis assay for compound 6e

Apoptosis in MCF-7 cells was investigated using fluorescent Annexin V-FITC/ PI
detection kit (BioVision Annexin V-FITC Apoptosis Detection Kit, Catalog #: K101)
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by flow cytometry assay. MCF-7 cells at a density of 2 x 10° per well were treated
with compound 6e at its ICsy (uUM) for 48 h, then the cells were harvested and stained
with Annexin V-FITC/ PI dye for 15 min in the dark at 37 °C. The samples were
immediately analyzed using FACS Calibur flow cytometer (Becton and Dickinson,

Heidelberg, Germany).
S4.2.5. qRT-PCR measurements of p53, Bax and Bcl2 for compound 6e

Real-time PCR for p53, BAX and Bcl-2 genes expression was done using commercial
Qiagen RNA extraction/ BioRad SYBER green PCR master mix according
manufacturer's instructions. Briefly, 2 ul of cDNA template, 10 pMol of each forward
and reverse primer, 10 ul of 2X Master Mix and to 20 ul total reaction mixture
volume by nuclease free water and then was introduced to thermal cycler instrument
(Thermo Scientific, USA). The cycling parameters for the PCR amplification were
achieved by initial denaturation at 95 °C for 3 minutes followed by 40 cycles of 94 °C
for 15 seconds and annealing/extension step at 60 °C for 1 min. Relative

quantification of target genes was run on Rotor-Gene 6000 Series Software 1.7 (Build

87).

Table 1: The primer sequences for Real Time PCR assay

Gene Sequences (5’ -3")

F: AGAGTCTATAGGCCCACCCC

P33 R: GCTCGACGCTAGGATCTGAC

Bax F: GAGGAACTGGACAGTAACATGGAGCT
R: CGGCCCCAGTTGAAGTTGC

Bel2 F: GCCGGTTCAGGTACTCAGTCATC
R: GTCACCTTCACCGTTCCA

GAPDH F: GCACCGTCAAGGCTGAGAAC

R: ATGGTGGTGAAGACGCCAGT
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1M WITRO TOXICOLOGY ASSAY KIT
MTT BASED

Stock Mo TOXA1

Store at 2-8 =C

This kit is desigmed for determining cell number
spectrophatometrically as a funcion of
mitochondrial activity in living cells.

IT IS RECOMMENDED THAT THE ENTIRE

PROTOCOL BE REVIEWED BEFORE STARTIMNG
THE ASSAY.

PRODUCT DESCRIPTION
Traditionally, the in witro determination of toxic
effiects of unknown hawe been performed

by counting viable cells after staining with a vital dye.
Aliernative methods used are measurement of
radicisotope incorporation as a measure of DNA
synthesis, counfing by automated counters and
others which rely on dyes and cellular activity. The
MTT system is a means of measuring the activity of
iving cells via mitechondrial dehydrogenases.

The MTT methad is simple. accurate and yields
reproduchle results. The key component is (34,5
dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium
bromide) or MTT. Soluions of MTT, dissched in
medium or balanced sak sclufions without phencl
red, are yellowish in  color Mitochondrial
detydrogenases  of wiable cells deave the
tetrazolium ring, yielding purple formazan crystals
which are insoluble in agueous solutions. The
crystals are dissolved in acidified isopropancl. The
resulfing purple sclution is spectrophotometnically
measured. Anincrease or decrease in cell nurmber
results in a concomitant change in the amount of
forrmazan  formed, indicating the degree  of
cytotomicity caused by the test material.

Eal

Productinformation

KIT COMPOMENTS
Catalog Mo, ltem Quardity
M-E355 MTT 5

15 mgfvial in serum vial
W-B310 WTT Solubfizaion Sclution 1
10% Triton 2100 plus
0.1 N HCI in anhydrows
isopropanal, 125 ml

WARMING: Components in this kit should be
carefully handled when using. MTT may be harmful
if swallowed, inhaled or absorbed through skin. MTT
may alter genetic material. MTT SOLVENT is
flarmmable and comosive.

PRODUCT STORAGE
Kit components should be stored at 2-8 =°C.

PROCEDURE

The MTT methoed of menitoring in vitno cytoboxdcty is
well suited for use with multiwell plates. For best
results, cells in the log phase of growth should be
employed and final cell number should not exceed
10° cellsicrm’. Each fest should include a blank
containing complete medium without cells.

MOTE: Bacteria, mycoplasma and other microbial
contaminants may also cleave the MTT tetrazolium
ring. Cultures containing microorganisms should not
e assayed using this method.

1. Remowve cultures fram incubator imto laminar
fiow hood or other sterle work anea.
2 Reconsitute each vial of MTT [M-5855] to be

P i R S S Sl S
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Wersion 1 Last updated 7 April 2020

ab245722
Human Beta-Tubulin
SimpleStep ELISA® Kit

For the quantitafive measuwrement of Beta-Tubwlinin human cell ang
fissue homogenate exinact samples.

This proguct is for research use only and is not infended for
diagnostic use.
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BloVision

FOR BESEARDA USE DALY

EZCell™ Cell Cycle Analysis Kit

iCatalog SKRE20-100; 100 accays; Store af -205C) 16014

Introduction:

el oycle Is a ublgulious, complex sequence of events eacing to growih and profferton of cels. Gell Gye progression s Hohily regulated
iz 10 B Involvement i developmen?, DNA damage and repalr, efc. Anomalles in cell cpoe progression can lead 1o Hssue hyperplasia and
clseases such s cancer. Cell cycle can be subdiiced Imio Interphase (3G, & and G,) and mhioilc (W) phase (prophase, metaphase,
anaphasze and lslophase) BloVision's Cail Cycle Analysis KR provides a quick and easy method S detect the number of cels It a ool
population, wiich are at a specHic stape of Tre cell cycle. Owr kit uilizes a nudear diype, the birding of which to nuclsic aclds In the el nesulis
In fuorescerce signal, which Is propordonal to cefular DA, content. The percentages of cells In cifferent phases of e cell oytle (GfGa. B,
and GoMW) can b= quandfied by flow Cytometry. Our methcd s non-radicacthe, rapid and accursbe and Cam be usssd for high Sroughpat cel
cycle aralysls with comtem porary fow Cytom eler Instruments.

Applloation:

= Aralysis of cel cycle regulation In nesponse 10 growth factors, cyeckines, mBogers, and nuiienss, sic.
= Moritorng of cedl cycle progression

= Etudy effecs of drugs which afect cell growth and didsion

Bampls Typa:

= Adherent or Suspersion cells

Kt Condsnts:
Componente KE20-100 Cap Code Part Mumbar
10X Sl Cycle Assay BuSer S0 ml L1 KazD-100-1
Enzyme A Soludon Zx 250wl Elue K320-100-2
Mudear Crye Zx1ml Red KI20-100-3

Ucar Zupplisd Asagents and Equipment

= Byl fissue culure plate

= Cell Culture Medla and Feisl Bovine Seum

= TO% Ethanol {Pre-chilled on ko)

= Flow Cylomeier with excitaton Sher at 288 nm waveleng®

Reagsnt Preparstion and Storags:

Siore the kR at -20°C, protected from light Wam all reagenis o mom iempermiure (RT) before use. Read the entine projoool befors:

periorming the assay.

= 10X Call Cyols Accay Buffsr: Dliui=10% Cell Sycle Assay Bufer with ddH, 0 %o prepare 1 working solution. Pre-chill 1% Cell Cycke Assay
Bufter on ke befone use.

= Muslear Dye: For long-term storage, aliquot and stone &% -20°C 10 avold repeaied freeoefhew.

Staining Solutlon: Bsfore peforming T analysls, prepane 3taining Solutlon - for every 20 samples (oased on &-well plate sample slzer

add 100 pl of Enzyme A Solution amd 400 pl of udear Cye Into 10 mil of 1X Sl Cycle Assay Buffer, mik wed and protect from lighi. Bable

for o week ol 45T,

Calll Cyods Analyele Profoood:

1. Sampds Praparation: Grow cells of Interest (2-5 1 410" cefisiwell) In desieed mecium and outure condbons preterably In &-wel plates for 24
hr prior o the expedment. Symchrontze cells wifh culiure mediom contalring 0.1% FEE for 24 hr. Treat cells with test compounds In culburs
medlum contalning 10% F38 for £4-24 hr. As comirols, Inoubale: cells of Interest In cuffiure medium Wi 10% FES without any best
comipourd. Harvest cells and cenbifupe &t 400 x g for 5 min. Remove the supernatant and wash cells In 2 mill loe cold 13 Cell Cycle Assay
Buffer, ceniuge cels at 400 x g for 5 min., remove the supermatans and save the cell pelet.

Modes:
a. GCell gensky depends on the cefl fype, and |k may be necessary to adpst the ool ambers for optimal cell density.
b. Forlonger Incubadon fimes, change culbure medlum corsaining 10 % FEE with ie5: compounds every 24 hr.

27



BRO-RAD

iScript™ One-Step RT-PCR Kit with SYBR® Green

50 » 50 pil reactions 170-58092
200 x 50 pl reactions 170-5893

For Research purposes only
Store at -20°C, protect from light

The Beipt One-Step RTRCH Kit mﬂwmhammwhmmmwm-mm
PCR of FMNA templates. cDMNA synthesls end PGR ampification ane camed out in the same tube. This kit i optimized 1o
deliver maxdrmum RTFCR efficlency. senstivity and specificity without compromising fluorescent signal. The proprietary
reaction buffer has been spedifically formnulated to maximize actiities of both the reverse transcriptass and the Tag™ DA
polymerase_ while minimizing the potential for primer-dimer and other non-speciic PGR arifacts.

The 26 SYBR® Green RT-FCR Reaction Mix includes the Tag antibody-medisted hot-start DNA polyrnerase that
sequestens activty pror to the Initlal PCR denaturation step. Upon heat activation, the antbody denatunes imeversibly,
releasing fuly active and unmodified (Tag DA polymerasa. Highly specific amplffication ts essantial for successful gRT-PCR
with SYBR® Green | technology. since this dye binds 1o any double-stranded DMNA generated during ampification.

Storage and Stability

Store the Soript SYBR® Green AT-PCR Kit at -20%C in & constant temperature freezsr, probected from light. When stored
umdler these conditions, the kit components are stabile for & rminimum of one year affer ship dete. For extended stabiity,
the iScript Reverse Trenacriptass for One-Step AT-RCA may be stored at -70*C. Repeated freeze-thaw cycles should be
evolded. For comvenlence, the 2% SYBR® Green RT-PCA Reaction Mix may be stored unfrozen at 2*C to 850 for up to
4 monthe.

Kit Contenlts

Reagent Description

iBcipt Reverse Transcriptase Optirnized 50x formulation of Scrpt MMLY

for One-Step RTRCH reverss transcriptase for One-Step RT-PCA procadures
(yedow cap)

2% §YBRT Green RT-PCR 23 reaction buffer comtalring 0.4 mi of each dNTP [DATE
Reaction Mix dCTE dETE, dTTF), magnesium chionde, Meq DA

(green cap) polymerese, 20 nh fluorescedn, SYBR® Green | dye, stabilizers

Mudesse-free HxO
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BioVision

Annexin V-FITC Apoptosis Detection Kit
{Calalog & K101-25, -100, -20%; Btore at 4"C; Stable for ore yeary
Introdustion:
Anresin ¥ Apopiosis Deteclon Kt ks based on the cbsenvation fat soom after Infiadng
apapests, colis transocats the memorane phosphalddzsenne (P2) from e ineer face of
the plasma memorane % the oo surface. Once on the =il surface, F2 can be saslly
deiected by siaining with a fleorescent conjugaie of Anrexin 'V, a proiein that has a Righ
affinlty for PE. The one-step stalning procedure takes only 10 minuies. Deieciion can be
analyzed by fiow cysomefry or By flucresoence microscopy. The KE can dfferemiaie
bEtwssn ApOMNCSis and RECNSls when pertomming bow Annewin V-FITC and PI stainig.
Kt Comtants:

Comporents. K101-25 K101-100 E801-200 Part Numer
25 assays 100 assays 4AD0 assays
Ennesn vEITG 1= ET] Zm [REia]
1 Binding Buter 12.5ml Samil Zx 100 mi KA -2
Frogidum Iodide 1256 L 2mi 101X
AP

Annexin VFITC Assay Frotoool:

Inautafion of salls with Annesn V-FITG

Induce apepiosls by desined meshod,

‘Collet 1-5 1 107 ceils by centrifugagon.

Resuspend cells In 500 pl of 1% Bincing Baffer.

Add 5 of Aanexdn V-FITC and 5 ul of propidium lodice (P 50ugimi, optionall)
INCubSiE &7 room femgeratune: for 5 min i the dar.

Proceed to B or € below cependng on method of analysis.

8. Guantifioation by Flow Cytometry
Analze Anresdn V-FITC binding by flow cytometry (Ex = 428 nm; Em = 530 rm) using
FITC signal getector (wsuslty FL1J and P1 saining Dy T phycoerythin emission
skgral detecior dusually FLZ).
For adheren® cells, genfly inypsinize and wash cells once with serum-containing medla
Defore Incubaton wih Anmedn V-FITS (A.3-5

. By
. Place the cell suspension from Sdep A5 on a glass siide. Cover ihe cels with a glass
coversip.
For analyzing adhenent cdlls, grow cells direcily on a coverslip. Following Ihodbation (A.5],
Irreert coverslis on & glass side and visualize cefis. The celis can also be washed and fhaed
I 2% Trmaigehyde before visudteation. (Cells must be lnostated with Annexh V-FITC
before fledon since any o= membrane clsrusdon can cause ronspechic bincing of
Anresin V o PE on the Inner surface of e cefl membrane. )
2. Observe the cefis under a fluorescence microscope using a dual fiker set for FITC &
rhodamine.
Cels fhat have bound Anresdn W-FITC will show green stalning In the plasma membrane.
el Tt rave lost mambrane Iasgrity Wil show red ssaining (21 Mroughoet the nodeus
and & halo of gresn stalming (FITC) on the c=fl surace {dasma membrane]l.

R

BloViclonfessarch Produsis
BED Linda Victs Avenus, Mountain Visw, CA 84043 UBA
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RELATED FRODUCTE:

Apopinsls Detection KRs & Reagemrs
Arrzan V' KEs B Bulk Reagents
Caspase Assay Kiis L Reapenis
Witochondnal Apoptosis Khs & Reagems
Muclesr #zopiosts Kis & Reagents
Apoptosls Inducers and Set
Apoptosis SANA Veriors
Cell Fracionadon Bystem
WitochonanatTyiose Fracionedon KR
MWudear/Cytosol Fracionsdon K
Memibrane Proiein Exiraciion B
CytoscliFariculais Fagld Separation KE
Mammallan Cell Exraction KE
FractionPREP Fracionadon Sysem
Cell Proliferadon & Serescence

*  Quick Call Prolferaiion Assay HE

*  Bermescence Detection KE

*  High Throughput ApapfosisiCal Visbilty Assay Kis

®

.

®

LDH-Cytotouidty Assay KE
Elctuminescence Cyiotoedchy Assay KE
Live'Dean Cedl Sxaining KIt
Cdll Deage £ Repalr
. HDALC & HAT Fluomometric & Colodmerikc Assays & Crug Discovery Kiis
% DMA DCamage Cuarification Mt
. Gluiathions & Niric Oxde Flaorometric & Colodmetic Assay Kis
Eignal Trarsduction
*  CAMP L OGMP Aszay Kits
»  AkiE JNK Achity Assay Kis
¥ Bats-Jecretase Achdty Sssay KR
Adlpocyse & Upld Trarsfer
s Rerombhant 2slpemecin, Surdds, & Lesdn
* CETP & PLTP Acthity Assay & Drug Discovery Kits
*  Total Chaolesiem] Cuantficsdon KE
Molecular Blology & AEponer Assays
*  siRNA Veciors
Cloning Inser Gulck Screening KR
Wtncrondrial & Senomic DNA [solston Khs
5 Minutes DINA Ligadon Kit
20 Minwees Gal EningDestaining KE
[-Galaciosidase S3aining Kit & Ludferase Reporter Assay Kt
Growth Faciors and Cyinkines.
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