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SYNTHESIS AND IN VITRO STUDY OF A NOVEL CATEC HOL WITH A
HYDANTOIN CORE

Bai X., Beloglazkina E. K., Finko A. V.

Lomonosov Moscow State Universijoscow, Russia
E-mall: baixiumei6871@gmail.com

To address the challenges posed by theagpof multidrugresistant strains, aceghted viral mutations, and the
complexity of tumor microenvironments in current clinical treatments, this study employs "hybrid drug design" theor
to develop highly efficient and specific hybrid compounds by nfyusimolecular fragments with distinct
pharmacological activities [1]

R

O

Y=o .
Y

0NN
cHO R = H, Alk, Ar O 7/Multifunctional
tBu X Y =Hand Ac H drug candidate
Piperidine, EtOH tBu X In vitro
>
X X MTT: Cytotoxicity
tBu AT1 Inhibitory
1, 45-81° B
, 45-81% 2,1-73%
X = OH, OMe, OBn, O-CH,-O, O-(CH,),-O.

This research innovatively integrates the molecular advantages of catechol structures and heterocyclic hydan
cores. It fully considers the uniquele of the catechol moiety in scavengiegctive oxygen species (ROSgediated
oxidative stress and metal ion chelation, @ well as the importance of hydantoin heterocycles in improving drug
solubility and enhancing target binding capacity [3].

Stating with catechol as the raw materaid hydantoin as the skeletpa bifunctional molecular skeleton was
constructed using mild reaction conditions and efficient synthetic methods, aiming to develop novel compounds w
synergistic mechanisms. Cytotoitjcwas evaluated via the MTT asspd}, and AT1 [5] receptor inhibitory activity
was assessed using an ex vivo rat portal vein model. The results demonstrate that these compounds exhibit potent
both antitumor and cardiovascular activities, providingical references for developing novalltifunctional drug
candidate$6].
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[ sBHdWdSOydw sjteOtf jolsdyd MS dn O Q@ jodts ts e = ) lsig)j tdSTOP HSC
cfdzJ desfils! d BdHtMiskzy datsmils: . WOzl B i@ isdssladzdgs Mdz® € ts
jded, ybts fsLotdw jls ftsdkzzyOls! dO dr thdses | { tcdzj
sQo | dmsdg CHfE gy HdSHME cteczff tded wWodzwe Isfqw ff j ot
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sHy Mjtdd +SCMfjteddj dsse 5 1Isj tcd YdUWBisd ddzOriizdal
3 4 dz' o' MsSCstejedsmjdzi CIsdodzr §j ©Ocj dzls Oy § bzl dzjzls®H @t &
Ist s § SCOOHIKR=di8z) . 1 5 Mtc O odd Wiagdt s W wdedzdagd tylsdQatglf dfd3 | €,
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gwvr fMbjtesdHdtsets MCjdzjlsO. Clkts fsLotsdv dzs ftetso SH
dzj H 59 QBs)j Yo (dZ)fiMsud( 1#2X) B jL BBtOL 5o Oded W Mdztsy dats?2 Mk,
Vo dzj dzde” j M8 | dgdgs sy jrdAulEididiaerdS Of o d &3 dzj dz' dzO 3q
s0Odzls j dzdzOtedz’ = ftojHD JMlse jdeded S s dBzdz! sd o Odzj dzls dz' -
LO o thEeffis®g dzg S Isdo dats 9 9 tsH  dzgl CW- @A Hfids iy dz L d Ty fzists
fhigstod g C GitOo h drmw §odztsy jded?2 Mmisj totsd H dztsef eetsi & 2
Isr oLOddBsHj2Misalzs h j2 s 9 Mj dgdd B & d HLigadEdjHedklz §
dzdzsets HokrMmMsOHd2dtsets Mddzalsj L © B akztst jsig HDRdoof jrdsB
dz' n fMtsj Hddzj dzd 2, Yybsts ftsLosdzddzts kflsOdise s ftod
dj & ¢4 HERAOHO dzC d dz

n P

oSS NE OO F
TEag, 77

S‘SQ—WN'”OOS‘,d

FoTIgs

NO@Grnazsa
OROILGT = FIO

e R = e R
TeOlBHY®

a. HCECCH,0(CH,CH,0),CH,CH,C(O)OH,
EDC-CI, DIPEA, DMAP, CH,Cly, 48 u;

6. HC=C(CH,);C(0)OH,
EDC-CI, DIPEA, DMAP, CH,Cl,, 120 u.

o
5] OkiO
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] OS ydudd 15,08 e dets G s Y dztsf tod Misg H 6 AREOET , i tats 9 s dgts* O i Is
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1toj HMis Oota®BjEOd dz®@ MdttdDe Otc ] OC Yydwea HJisdzvtctsW ddzse -B4 HO
Hdtsdetse ) , frHssifylddzfOdelafsnc H dzv f ted mtsj Hd dzj ded W dzd Is to d dzd d3d dzts o
C=N [4]. ] tojLkzdz sOIsj tej OCydd f totsd fRCm@iHis] Otis dstiz @ cftslag O dzt|
e OL sdzd deso sets YydS dzso, M detsSsdad ¥ cdtetso Odadz" = ) dMA tSHC

(0]
, ® © ® ,
n-A —N-O WA —Nn-N A
N-O = N2 NLO o= 10} N-O
(o] ~ 4 5 - - N Q)
O \ O —_— O N~~~
O’N\fN avnonb \N avnonb O-N /l{l
. HUMpPUIoKcud o] HUMPUITUMUH [
CNUpO r’MaaHToOnH/ Aunonspodmn CNUpo rMaaHTomH/
1,2,4-OKCZD,I/IaSOJ'II/IH 5-umuHo2udaHmMouH 1’2’4.pr|a3on|/||.|
(O = Ar, COOEt O = Ph, CH,COOEt O = Ar O=ArMe O=Ar

[ JceC s iz yj dzdw d tOL destsBtcOL ] oBL BBy der = dMno St
ftetsH j d3ts dzf Isthetsffiptis jodigus O ts ‘dafite s oL@ d3j Misd Is § dzj 2 - dgdf datBlseisHdEIRls s L
fMshisOo §j 2 H g fistE dd UsO datsj, © Cwylsf ff te dufipijde  dzj ded v fdets b j 6 MIp dzje§ lEdf
f sHOo dzsishdgy ds d defnlse j Mz yOj o L o twdpwissjlde tsiydidlelzy” L dnte deia@ats Mzl
o' AaHBM®R. Adsise didyiudzdy = M deshtsj Hddzj ded 2 Jiddzj H 59 Odz
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[ i IssH cBROTAC( tsls PRBtedlysisTArgetingChimerg e f sfpdzj Hdzj § otej d3v o' L
ddzls j toj iy dedw waputs dzse dyj MSdr L OB tsdzjSds@dedfizs caso fi3)j Iy j edds L d3tayyyj
dr fmdzjHikzeh j2 HjcttOHOYydd SROTACH)ISMGisE M) .dL [ BitEiZRE dpQib
BdYHE Mt dzddeS jtetsd3: BSHAO dL  yldffddd 2 , MO8 s i d2O zfipedWCLo"
zd e OL 52 1 sis¢ tf tsB g WAPROTACSHIFS] Bsdzj € zdz , M smtse das jk Mo v
i Hddw s s, dfHzp et i3j dedets ) L Isd 3 tsdad X J -d&f'cPE dzdzW 5L 1O
fesy M MOBEHY.dd Wlstsy j dad ¥

]l dOwpPeseE®dd o §somdzijHddd 6etHT diMmdzi HEZzY IsMmws jdefSL £ otstis
oL Od d3tsH jpR3YBMA W v d Hf o & dzf dzts teisoirdosd H O L tS[Aktsrdetseej M) s dzts Yls
MDM2w o dzw jIsfqw  1sOS Y J d 3 EkEBdSCoddilsddz drffc Oa ts2 B fdss Ists i3
MistcOIls j ¢ PROTATS 3t tsj H d dzd o Ho O HdMfdtesddzH sdzd desdztseo ™ 7 W tc
fddzls j L dtctsa @ bipfdddeatet ipd dats dz fl fodddjlsddj dso ™ &3 dd dzbj 6 O
fsdztsy j ded d o &3 H OL tsdz! dztsGtsOQdeddeafBtQQ)GZMdeBl;stsgdzgizdzdzﬁg'lp U
(410 Oltdkss w), o ¢ 0Oyj REwH d dyFdssQzzGOdgs:j H d dzj dzd 2

CHO O (CHy), O
[CHal sCN"COOEt Etooi j\ JSL )COOEt XO NN _
HoN - NH; Etp0 N '\<H H;\l N 2% KOH/EIOH | TAnAL AN
1a-c KT., 30 MyH. (CHy)n KT, 12 4. S S
2a,n=4,97% 3a,n =4, X = 0OMe, 40%
2b,n =6, 98% X 3b,n =4, X =Br, 43% X
2¢,n =8, 97% 3c,n=6, X =Cl, 38%

3d,n=6, X =3,4-F, 29%
3e,n=8,X=Cl, 32%
3f,n=8,X=Br, 33%

4a,n=4,X=0Me, Y =Br, 57% 3g,n =8, X = OCHs 39%

4b,n =6, X=3,4-F, Y =Br, 57%

4c,n=6,X=Cl, Y =H, 61% v 0
4d.n=8, X =Cl Y =Br, 58% \@ﬁ%{o
4e,n=8,X=Br, Y=Br, 81% N
4f n=8,X=Br, Y =Cl, 72% H H
4g,n=8,X =0OCHs Y = Br, 42% H,C—N—COOH
4h n= 8 X= OCH3 Y = C| 39% EtOH A 16 u.

1tsdzlzu;ddeFCLjﬁleRictdr'ngdthsdzddszdzfu’eDﬁm(ﬂﬂscdgsdztsdch dmfmdzi Htse Odzr
dzCC dzj Is sy dz' - HEK2§3MzdMCE7, VA13 d A549 [3]. s sdz' § 5 ) ts4c Hf dfiedsiH dpcfiits dzf Is te d |
LdzOydlsj dzt detsjy ko jdzdujdedd B dHEEOS day g 2 M) SO0 i sl & &S «
ModHjlsj dz Misakzjls 5B sftejHjdvehjdd odzdwddd Isedd dz'e d
Hd MY d tetsd dzH s dzd dzts dzts o .
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pjh Mo O {ftsls qasq’OtGOqusOtedsz, feslsdo Oy ted2dz’ =
cOLtcOBSISCO d EkMmtse jtoh j demise tso Odzd j BB ssHtse Mmddzlsj L O,

weo dzws sfgw  OClkOd dif 8 dzOf te@o dzj dzd j 5 5 d &3 d .

10Esh O tOBtlsO [ 3] fshmovwh j kB LgBe EQahlCEHS f Sk 0c dgp
yd<odzd yg mlqipdzedy (Med B8O 1) g vwedm]lmY fLSHEAYJdd) B Jf

Isd B4 @ 4 el MdddGise ©Odafidz’ dF ~ Mts jLHedERzj~dzdb Is @ dztg Sudz jdeti)ds dzd
Fe(l11), Mn (L 11), Cu(1l1) M s dzr COsOdzdLdese Ols! i
yde¢ dzd y Jﬁﬁgchﬁj?.dz&llq ISGquHdtd:tSZ@G?ﬁdIZ&GdZISer d Sdmdzslsr [ j dz' Htelz d3l
SN N
Yo : 15 npumepos
Ri“ BUOOH‘O_'tBUOO -*  Bbixoa 13 - 86%
© Me = Co?*, Fe3*, Mn?*, Cu?*
dnJ B3O 11jtetsCMdHJtetso Odztfi Jf C QS drdiz Uzl m M3 H d dzj d
stc-BlRIsddze JHtets j totsC Md H t5d3 Co@)sFe(tk] Mndlitg EC(itts | s dzv di3d
] AtSH] HOdzdzs?2 tcOB SIS Br dzd f tsdzlz yj dz" fmMtsj Hddzj dzd v, fr
WBdgy dzls d dBslsdeo Isjlstesdzsots? CdMmdzsisr . Clsts d@dsy jIs M smts
yjdzjoera dsdzj Skzdz [ 4] .
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EZMmls Odzts o dzf thztf ,tcdz® Ozt dzlz s jd OLdsedgtsdzL d d3d H OL s 1, 85 | #5 J @&  Pdzd
LO MisdlIlsj dzj &3 dzOB dz¢ HOj Isw tOMCter Isd J SdOHJOL ddzso BG 5 1
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