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1 and Evaluation of Their Biological Activity
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Abstract:

In this study, a series of 1,4-dihydropyridine (1,4-DHP)
compounds were synthesized via a one-pot direct condensation
reaction of selected reactants, using iodine (I2) as a catalyst and
ethanol as the solvent. The synthesized compounds were
characterized using various spectroscopic techniques, including
Fourier-transform infrared spectroscopy (FT-IR), and nuclear
magnetic resonance methods such as “"1H-NMR, “"13C-NMR,
HSQC, and DEPT-135.

The biological activities of the synthesized compounds
were evaluated, with a focus on their anticancer potential.
Cytotoxicity was assessed using the MTT assay on two cancer
cell lines: MDA-MB-231 and MCF-7. Among the tested
compounds (IO, BNO:, and Br), compound Br showed the
highest antiproliferative activity with an 1Cso value of 22.93
pg/mL, while compound BNO: exhibited the lowest activity,
with an ICso value of 148.10 ng/mL.

Additionally, the antioxidant activities of compounds IO and Br were evaluated using the
DPPH radical scavenging assay. Compound IO demonstrated stronger antioxidant activity with an
ICso value of 95.087 pg/mL, compared to Br, which showed lower efficacy with an ICso of 107.17
pg/mL  Furthermore, the antibacterial activity of compound BNO: was tested against two
bacterial strains: the Gram-positive Staphylococcus aureus and the Gram-negative Escherichia
coli. The results indicated that BNO. was effective against the Gram-positive bacteria, while it
showed weaker activity against the Gram-negative strain.

Keywords: 1,4 -DHP, FT-IR, NMR,Antitumor Activity, MTT Assay, DPPH Assay.

262

——
| —


mailto:asa78077@gmail.com
https://orcid.org/0009-0009-0796-4324
https://doi.org/10.54633/2333-024-056-019
https://doi.org/10.54633/2333-024-056-019
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

M MISAN JOURNAL FOR ACADEMIC STUDIES
5\‘]’ Bl HUMANITS, SOCIAL AND APPLIED SCIENCES
Misan Journal of Acadenic Mudies \]Lﬂ 24 ESSUE 5‘6 ],D‘EC,ZOZS

1 adgall die Bagas Clagra Ao dyglal) Cpipg b A4, 1aba (ary (addly sl
4 glanll) Lgiallad Ay
2 S8 alla Cpual. Lo aS ol
Olata dzals, aglell S, clias) acd
: paldiol)
O degenal Hale S Jelis DA e (1,4-DHPS) (payn g50e AE-1,4 Gl juiass Sl 8 5
Branall LSl and g -cuiS JeliYly selus JaleS (1) a5l pladials ciaaly Sshd 8 Alelind) ol
, HSQC pslaliadl oyl &g (FT-IR) elpanl) cint Aed) 4 Lt (e cdoplll bl e 22 pladily
sliadl) Bladll @y 3 La ¢ @lSall odgl aslendl Lladll a8 5w H-NMR ,C-NMR, DEPT-135
MDA-MB-231 all ks & (MTT)  aglal) decdl (b pladinly Ahi¥) oda aaad & Cus ol
degana) 038 8 Adled SYI 58 Br oyl (1S5 (BNO,,B, 10 )liall Sl sliadl) Lladl) andl MCF-7
s 5 Cua 148.10 pg/ml AL IC50 dad pe Ldels (8Y) 58 BNO, (Syally 22.93pg/ml ICs) sk
530S 8alias Allad el 10 yall jell Gum (DPPH laal alaaiuly Brg 10 fa€all 52030 sliadl) Lalaal)
L Adlad ) adie 107.17pg/ml a8 1Cso da Jas 3 Br $yally &3ae 95.087 pg/ml <y ICs0 dasey
Staphylococcus ) sl dasal dunse Laalas) (LSl e (e g aa BNO2 diall Lyl saliadd) 4lledl) aus 3
LSl 2 Alled BNO2 dunll o iliil) cujell s3gEscherichia coli). ) ale diual 4l gaYlaureus)
Al Lyl aia Caaal Lgllad CilS a8 ngal)
1,4-DPH (FT-IR (NMR¢al )53 sliadll Llaill ¢ MTT jlia) ¢ DPPH jlaal @ dalizal) cilalsl)
tdadiall
5 (A ALBYL GslS ) ded e O3S0 Ailal) i Gailaie g8 Bl egi 2 Gaaumsue4] )
ulatiall e Agalal) cpag i) GliSye Cilial (3] sag (Zhang & Wang, 2020) -ahll & s cia gdg ¢y
LS el gy (3,45 2,55 5.25 415 2,1) (a5 «Sal 13g] @biagi¥) G gll dusad a5 o (Sany
145 1,2 Jpn ¥V gl cpapdl grae Al Gliide e Sladl saad) of ple J<8 (@) Sag - (1)dSal) b
Glaadail) aagh Loaal b (piyngyngn el ) (Gupta & Singh, 2023) . Bl <Y1 s 4,1 a5l
Glleal) (8 dall QK pea (4 ol gHae (AU cheS Jas Cua ccpapad) gyne AU Gliidal dileal)
Cag)¥) ClBde A5 A degay Alad (6$ Gaupd) gyue Sl e Gas Oy alld) gal) ke
(Chen et al.,2021) .Jsxy) Claglig () gumglliacillg
<al 2l (Kim & Lee, 2019) sakeall Luxpalall Lyisag il culaiall 5alan) Il o€ aniiind daieaal) Ciliaaiyug jagl)
Al Gailiadlly dunslsnll aneal G (1,4-DHPS) (aapmg s SlE-1,4 i i Hantzsch allal)
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peia pandl LLaslen dladill dwilaidl e Glisll e ddgjee 43 & DHPs  (Mocan et al., 2020)
Lyl 6 leullad lealas dadip Cus o(Ommdsad (Cpmaii ol comnal cOmbad Omski ¢ Oaasle)
ish elijinl pa sladddl cDlaally Jaipall ¢ pladl Slia)) asaud &I Lo (8 layspe QB ML casandl D) cilgiay
(Kappe, 2000; Elwahy et al., 2016). il elail aan & (b)) & (alil pe Qlall dline g <2V

Glact) Glaa Jaiin g (gAY Luhall Claudatll (o waall Jesy DHPs = 1,4 o AT il cais
3l e gile b glead) Lg 5 il dline JalaS alee ) ALaYL capenill 13lae Ualisy Lsedl) milecally
Oe e e b AigalSs ahsd sliadS Lgalasiad 5 LS (Abbas et al., 2010). aho¥) gMe B SlhaS uiaiS,
desiia dongloy g myw 1,4-DHPs Letelier et al.,2007; (Marco-Contelles et al., 2006) . (53Y) (Y|
Sadl) Lalally alaia¥) oy ¢pmalall cpsbal) s2a eg ol peal] Clabine g Suall lalian ¢ JUall dasus o)
Oyl Balimall A1 Suins el 8 soaeid) daglidll (S o gy oy @-DHPs. 1,4 1 oyl
(Guda et al.,2023). LA daludl disa) (and

e Adlad ciglil B (98 o) s dsall w38 (Y age Sal pasill cadh) JbeS e lid) )
23 skl i Dupal b pasiod 4l LS Ao giie Aunglan liaa el DHP cilie of sl il ad) il
Y Ledie Cydll 8 pdl Jabn (bl casandlSly Gl s Shyeala o Daall AYY) Ayl sy aal) lais
(Oliveira et al., 2025; Phumee et al., 2020).4:1}.@.\\ Hoall Ao Llaall ¢ € (<6 Qldll Jasy

sl Lualed Wisa) clilias (Jid) Jawe e leishmaniasis ( clsladalll ely 2l sigall 453
bl daslaall selay cAllall AdlSally chaand) ot e Lo (Gsnlasablis cCmasiibia ¢Cpasalindl ¢ yisial)
Claliasy Alsell mdll Glawse Jie (DHP)=1,4) s Jead Aol dhaily) o) Sl ol oKy
L) daglie pSe o Wik Load L€yl oda Ciped cogaedlSl) g slansil Jasy cadll Jaia g Uyl o s
Cetin et al., 2022; Gonzalez et al., ) .bbelally LyaSill ao ddads 458 sda Gy cclld ) ABlaY Uy . 82a254])
(2022; Ichie & Soler, 2023; Palit & Ali, 2008; Reimé&o et al., 2010
tdand) (e cingd)
- Baall Lcagad) Gavyigpue S GLSHe G s
FTIR,'H-NMR,*C-NMR,DEPT— _ghall Jalaill ¢l aladials panall Gliall aan (aiii .2
135,HSQC
Syanall USHall il gail) oy WIS 1im Lnglonl) Adledll Al .3
idand) 3ok 3)gal)
10 Syl juaand .1

o= (0.88 gm ) (0.002 mol) s p- Hydroxy benzaldehyde ( 0.366 gm ) (0.001mol) =z &
( 0.1119,0.00015mol) s Ammonium acetate (. (0.924 gm ) (0.004mol) 5 1,3-Indandion
ethyl )TLC dhauly Jeldll pogi 5 Aol 12 52d Leloyl il sen alhad) Jsili¥) e 10MI 3 1y (e
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530 Bl dany (Bl el Wi delall JWS) g el Jlas) aa (5:1) ( petroleum ether:acetate
Gy O @l adasu) &, (Rotary evaporator) jlgy jiae aladiul (mbdic aia Cad cudall pds o3 4
0Cojlgunil dnpd agud aady slaey  Jpl¥L 55l alel o lld aang . phaiall slally ayghy ol alasialy

(Pollo et al., 2017). 50% dluasy 5 300>

(@)
H Q@ |
2
2 + NH4OAC
+ EtOH, reflux,24hr
HO o

10 Spall juans (1) Adalaea

(BNO2,Br) ciliSsall juasi. 2

0.42 gm ) (0.001mol) p-substituted benzaldehyde (.« (0.001MOl) e d5lSie C¥sa pladiuly
p— ¢ ( 0.516gm ) (0.001mol) , ethylcyanoacetate ;< (0.319 ml) (0.001mol) 5 dimedone (
12 53a Lelsy) gial) ana alladll Jel¥) e 10ml & 1) e (10.1119,0.00015mol)5  Bromoaniline
JWS) aaag Jelall Jlas) s (2:1) ( petroleum ether:ethyl acetate )TLC  dhuly Jelall amgi 5 4ol
Cat Iy dasy g D JSEL all Je 5 el iy A8 Bl das b el il gy Jelid
(Safari et al., 2011) .J8iYL 55l sale)
, G il Gaaly : Bry (246- 244 )C¥ jlead) dap, 22 % Aluas, w0l il cadly: BNO2
(224-222)C% el dayy, 26 % Aluas

H
o NHS o
/©/ 1>
R + +
Br EtOH  reflux,24hr
o

D S Sy

R=NOZ2,Br

( BNO2,Br ) uSuall juiaa (2) dalas

:AdBlially gl
10 Spall GiLY) jacisi .1

S 3363 em! ddlid) b daall (3.22) J<A 10 ohall ehyenll ciat Aed¥) Canha elil Cum
G Aoally N-H degaae N 3 3277 om™! dilaidl b deall 5 OH  desanal glua¥) Q)
degenal 2551639 oM vie aia Cadall Gy Xy dnleg 1 C-H ) g (2922 ,2818 cm! )dzkid)
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¥l e dely plal cphll el Gl NH2 cligig  2925(5.01ppm,4.99ppm) - syl
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Cligigyl asan (2.24,2.22,2.18,2.02,1.98,1.82,1.78)ppm syl e 48l 48l hlal sl
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cOsnanl) Aalat Jil i gana il 253 (0.89ppm, 0.71ppm) s Y1 die 035l 35295 OCH,CH3

degenal Lel)ll sl B g Hla) Cadall jelal (3.26 )USE (BNO2)Syall PC-NMR (ks
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14.41 sl xe (g3l glaly O-CH,—CH3 A1 2523 63.22 ppm 4By die oyli) canhall jelals () ppm
b sl BN agan 49.83 , 41.38 ppm Dbyl sie ldl sehhy O-CHy=CH3 Il 253 ppm
Ol B 2523 33.36 ppm AalY) die 3li)  caphll el «lliSy dimedone s 4 ( CH o) Jegens
g el dlad Al 05N 83 093 32.49ppM AaBY) e slaly 5 adsall 8 snanll Adla) el
seseaal sl @b sy as (26.54, 29.61)ppm syl sie Al @hld) jsehs 4 adsall 3 C-H
.dimedone s i CH3  Jill
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