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OBJECTIVES

The aim of our research was to design and synthesized new SBH
analogs derived from 5-bromo salicylaldehyde and different acid hy-
drazides.

METHODS

In the present study we report synthesis and physicochemical charac-
terization of two new hydrazones - 5-bromo-salicylaldehyde 4- hydroxy-
benzoylhydrazone and 5-bromo-salicylaldehyde isonicotinoyl hydrazone.
The compounds were prepared by the Schiff base condensation be-
tween 5-bromo salicylaldehyde and 4- hydroxy-benzhydrazide or ison-
icotinoyl hydrazide in ethanaol. The structures of the new hydrazones
were confirmed by elemental analyses, IR, 'H-NMR and *C-NMR spec-
troscopy. The cytotoxic activity of the new compounds was assessed
using the MTT dye reduction assay.

RESULTS AND CONCLUSIONS

Two new potential anticancer compounds were synthesized and were
tested for in vitro cytotoxic activity on a panel of human leukemic and
tumor cell lines.
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INTRODUCTION

Coumarins are large class of compounds with the common structure
of benzo-o-pyrone (2H-1-benzopiran-2-one). The family of coumarins is
characterized by wide structural diversity. According to the substitu-
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tion in benzene and pyrone rings they can be generally classified in
the following categories: (i) simple coumnarins, (i) furano-coumarins,
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(iii), pyranocoumarins, (iv) b\scoumarms and triscoumarins, and [v)
coumarinolignans,

Simple coumarins and their analogues, such as bis and tris-cumarins
continually attract research interest due to their diverse biological
activities, such as anticoagulant, anti-inflammatory, anti-tumoral,
antimicrobial and antioxidant activity. Also, they have been reported
to be CNS active and possess enzyme inhibition properties. These
properties of coumarins made them very attractive for re-design,
organic synthesis and development [1].

Acenocoumarol (1) [(RS)-4-hydroxy-3-[1-{4-nitrophenyl)-3-oxobutyl]- 2 H-
chromen-2-one, logP 1,98; log$S (predicted) -4,53] is an anticoagulant
that functions as a vitamin K antagonist. Molecule of acenocoumarol
has a single chiral center that gives rise to two different enantiomeric
forms. (R-(+)-Acenacoumarol has a longer plasma elimination half-life
and slower plasma clearance, compared to the (S-(-)-enantiomer. Re-
lated to these pharmacokinetic characteristics, (R)-(+)-acenocoumarol
is more potent /n vivo as an anti-coagulant than the (S-(-)-enantiomer
and is largely responsible for the overall anticoagulant response [2].
Acenocumarol is metabolized predominantly by CYP2C9, while its
target on the enzyme vitamin K epoxidase is VKORC1. Genetic variants
in CYP2C9 and VKORC1 are associated with variability in coumarin
anticoagulant dose requirement, over-anticoagulation, bleeding risk
and stabilization [3, 4].

Starting from acenocoumarol as a leading compound our aim was to
synthesize a novel 4-amino derivate of acenocoumarol. Due to the elec-
tronic similarity of oxygen (hydroxyl group) and nitrogen (amino group)
we supposed that (RS)-4-amino-3-{1-(4-nitrophenyl)-3-oxobutyl]-2H-
chromen-2-one (3) could be a potential bioisostere of acenocoumarol.

MATERIALS AND METHODS

Synthesis of
(RS)-2-methyl-4-(4-nitrophenyl)pyrano(-)[3,2-c]chromen-5-one (4)
The mixture of (RS)-Acenocoumarol (Alkaloida Chemical Co) and POCl3
(Merck Chemicals) was heated at 70 °C for 4 hours. Afterwards, the re-
action mixture was cooled to room temperature then slowly poured
onto crushed ice and stirred for 45 min. Crystals of 4 were formed,
which were separated by filtration and washed with cold water.

The obtained compound was characterized by FTIR, *H-NMR (Fig. 1)
and C-NMR (Fig. 2) spectra.
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Fig. 1. H-NMR spectra of 4
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RESULTS AND DISCUSSION

First, the reaction of 1 with phosphoryl chloride was performed to ob-
tain 4-chloro derivative 2a. Subsequently, target compound 3 was
planned to be obtained in nucleophiic reaction of ammonia with in-
termediate 2a (Scheme 1). However, after the first step and replace-
ment of the hydroxyl group in position 4 at coumarin moiety,
unplanned cyclization occurred. With intramolecular nucleophilic at-
tack, oxygen from hydroxyl group at enolate form 2b replace chlorine
atom resulting in formation of compound 4. The reaction was per-
formed at three different temperatures (70 °C, 90 °C and boiling tem-
perature of phosphoryl chloride) in order 2a to be obtained and
isolated. However, in all the reaction conditions, as a product of reac-
tion, the compound 4 was obtained. Thus, the future research will be
aimed to synthesize and isolate compound 2a as intermediate for ob-
taining novel compounds with potential anticoagulant activity.
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Fig. 2. "C-NMR spectra of 5
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BOBE[Q

KymapuHuTe ce ronema Knaca coefiMHeHmja Ko BO CBojaTa CTpyKypa ro
COAPXAT NPCTEHOT Ha beH30-a-nupoH (2H-1-6eH3onmpan-2-oH). Gamu-
nujaTa Ha kyMapuHWTE Ce KapaKTepu3mpa Co WMPoKa CTPYKTYpHa pa3nu-
YHOCT M BO 38BUCHOCT Of, CYNCTUTYEHTUTE Ha DEH3EHOBMOT M NMPOH-
CKMOT NPCTEH, KyMapuHu-Te ce KnacuhuuMpaHi BO CREfHWTE KaTero-
puu: (a) egHoCTaBHU Kymapuhu, (6) hypaHo Kymapwuhu, (B) mMpaHo
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KyMapuHu (1) B1c U TpUCKYMapyHK 1 (1) KyMapuHonuradW. EgHocTasHuTe
KYMapHHW 1 HUBHMTE aHAN03M, KaKo BMC W TPHC KyMapMHUTE NOCTOjaHo
FO NPUBNEKYBAAT HAYUYHWMOT MHTEPEC NPEf, Ce 3apaiy HUBHMTA LWMPOKA
Buonolika aKTMBHOCTA W TOA Kako aHTUKOArynaHcW, aHTUMH-
thnaMaTopHH, aHTUTYMOPHM, BHTUMUKPOOHMW M GHTUOKCHIAHTHY areHCH.
[lokaxaHo e feka oBMe COEMHEHW]a CE aKTMBHW W Ha HMBO Ha
LeHTPaNHWOT HEPBEH CUCTEM, a MOCefyBaaT M CBOJCTBA Ha EHIUMCKM
MHxWbuTOpK. 3apaam HageneHuTe 0CoBKHM KyMapuHUTe ce ocobeHo
MHTEDECHM Of &CMeKT Ha HUBHO pe-AM3ajHMparse, CHMHTE3a M
rnoHaTaMolueH pa3soj [1].

Auerokymaponot (1) [(RS)-4-xuapokeu-3-1-{4-uutpoderun)-3-okcoby-
T1n]-2H-xpomen-2-oH, logP 1,98; logS (npeasuaeHa) —-4,53] e artuko-
arynaHc Koj Aenysa Kako aHTaroHWcT Ha BuTaMuHoT K. MonekynoT Ha
aleHOKyMaponoT MMa efleH XMpaseH LeHTap Koj YKaxyBa Ha NocToere
Ha [Be eHaHThoMepHy dropmi. (R)-[+)-aLeHokymMaponoT uMa nNogonro
MonyspeMe Ha NnasMa envMuHaUuMja v nobaBeH NNasMaTCKK KNMpeHC
cnopefero co (S-(-)-eHaHTuoMepor. (Rl-+)-eHaHToMepoT e nonoTeH-
TEH iN VIVO Kako aHTuroarynaxc o (S--)-eHaHtmomepoT, 1 BornasHo e
OAroBOPEH 3a CeBKYNHWOT aHTMroarynaHTeH ogrosop [2.
AueHokymaponot ce merabonuaunpa sornasHo co CYP2C9, goneka
HErora Len Ha eHsmMoT BuTaMuH K enokcmnpasa e VKORCL. [enetckmte
BapwjaLn Bo CYP2C? 1 VKORCI ce acoumpanm co BapujabunHocTa Bo
notpebHarta f103a Ha aleHoKYMaponoT, NpekyMepHa aHTUKoarynaluja,
0NacHOCT Of Kpsapere W cTabunuauwmja [3,4].

TprHyBajki 0 aLUeHOKYMaponoT Kako BOAeYKO CoeauHeHWe, LenTa Ha
0B0j TpyA Bele Aa ce CMHTeTU3KMPa HOB 4-aMMHO/IEPMBAT Ha aLeHoKyMa-
pONoT. 3apaan eNeKTPOHCKaTa CMYHOCT Ha KUCNOPOAHWOT aTOM (xK-
OPOKCMNHA TPYNa) M a30THUOT aToM (aMMHO Tpyna) NPeTnocTaBmuBMe
aeka (RS)-4-ammto-3-[ 1-{4-Hurpoerun)-3-okcobytun]-2 H-xpomeH-2-oH
(3) Moxe na buge noTeHumjaneH BoM3oCTep Ha aLEHOKYMaPOSIOT.

MATEPWJANU U METOAU

CuHresaHa

(RS)-2-meTnn-4-(4-uutpochenun)nupanol-) [3,2-c]xpomen-5-oH (4)
Cwmecara op (RS)-AueHokymapon (Alkaloida Chemical Co.) u dhocchopun
xnopua (POCl3) (Merck Chemicals) 6eLue 3arpesata Ha 70 °C 8o nepvop
of 4 yaca. lMNoHatamy, peakuMoHaTa cMeca Oelwe onageHa 4o cobHa
TeMneparypa a notoa Belue UCTypeHa BO CUTHO 3apobeH Mpas u no-
CT0jaHO MelliaHa 3a BpeMe of 45 MuH. [NpuTtoa bea hopMupaHu KpucTa-
v o 4 ko bea hunTprpank 1 NpeMuern co nagxa sogda. Jobueroto
coeflHeHue bele kapakTepuanpato co FTIR, *H-NMR (Cn. 1) n BC-
NMR (Cn. 2).

Cn. 1. IH-NMR cnexrap Ha 4
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