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Abstract

Novel quinoline derivatives was designed as antieairon chelators. Structurally they
combine active moieties of known quinoline and skeimicarbazone bioeffectors. For the synthetic
part of study we applied microvawe assisted tealgsdMAOS. Resulted compounds exhibited

interesting anticancer activities against HCT1liécea cells.
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Introduction

The quinoline scaffold is present in many clasddsiaogically-active compounds [1]. A series
of compounds derived from 8-hydroxyquinoline angrgguinoline derivatives were recently
synthesized as potential HIV-1 integrase inhibitf2s3]. These compounds show a significant
similarity to some novel antifungal agents, namélymoallylamines, and therefore possess
potential antifungal activity [4]. Our previous diu dealing with 8-hydroxyquinoline and
styrylquinoline derivatives showed that they coaldo possess a strong antifungal activity [5-7].
According to the results reported recently, some hgdroxyquinoline derivatives also possess
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interesting herbicidal activities [6,8-13]. Someestigated compounds also showed antineoplastic
activity [14]. This encouraged us to exploit thealusity of quinoline scaffold in anticancer iron
chelators. We aimed to functionalization of simplénoline moiety with thiosemicarbaides, key
part of another important bioeffectors and hightygmtial iron chelators: thiosemicarbazones.

This class of chelators was one of the first grooipgands to be characterised for potent anti-
tumour activity [15-18]. Particular structure oe#e class of compounds i.e. vicinity of sulfur and
nitrogen atoms makes them valuable chelators for and other similar metal cations as*Gu
Co?*, Mn?*, Zrf* [16, 19-22].
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Fig.1. Thiosemicarbazones with high anticancer potey.

There are two possible way of exhibition of antwam potency through blocking of
Ribonucleotide reductase (RR) [15-18] or by speci@id-ox activity [23]. Especially the redox
activity of Fe-complexes should be emphasized. Bimu of complex of F&€-thiosemicarbazone
lead to generation of reactive oxygen species (R@f®se may be responsible also for inhibition of
RR as they are able to quench the tyrosyl radittie®R2 subunit of RR [24]. This was proven by
Shiao et al. who shown that Fe-Triapine complelxeer inhibitor of RR than chelator alone [25].
Nevertheless many potential mechanisms of actiaghiosemicarbazones should be highlighted as

triggers for the designing of new drugs.

Results and discussion

In our approach we combined two moieties of knowtepcy to design new anticancer agents
andll (Fig. 2.). For synthetic part we have applied eéxperience in microwave assisted chemistry
carrying most of the steps in this efficient andagr technique [26]. Microwave heating was
especially useful in synthesis of structui@sandlb, where facilitated 3 out of 4 steps (with

preparation of polyphosphoric acid).
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Fig.2. Quinoline as a scaffold for new iron chelats.

Yields of main product was good (above 80%) andpiety satisfying even without column
chromatography.

Discovery microwave reactor from CEM was used fbrsgnthesis. Structure of all new
compounds was confirmed with NMR, MS and IR techeg] For purification we used Sepacore
preparative chromatography from Buchi.

The anti-proliferative activity of the synthesizedmpounds were assessed by the MTT assay
against the HCT116 (human colon carcinoma) cedl by the MTS assay. Cells obtained from the
ATCC were grown as monolayer cultures in 75 cm&kisa(Nunc) in Dulbecco’s modified Eagle’s
medium supplemented with 12% foetal bovine seruihd&BRL), 100pg/mL of gentamycin, 100
pg/mL of streptomycin and 100 IU/mL of crystallinerpcillin (Polfa). Cells were cultured under
standard conditions at 3Z, in a humidified atmosphere at 5% £0

Twenty four hours before addition of the tested poonds, the cells were seeded in 96-well
plates. The assay was performed following a 72dubation with varying concentrations of the
tested agents. The results were calculated asvilues. Each individual compound was tested in
triplicate in a single experiment, with each expemt being repeated 3-7 times. After a 72 h
incubation with tested compounds, 10 pL of MTT $olu (MTT: stock solution: 5 mg/mL) was
added to each well and incubated for 2 h at 37%&rAhis incubation, 100 uL of the lysis mixture
was added to each well. The optical densities @stimples were analyzed after an incubation of 24
h at 570 nm.
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Fig.3. Synthesis of quinoline-ylidene | bearing tldsemicarbazone moiety A- pWave/
polyphosphoric acid; B-nitration; GiWave/EtOH.

4-Hydroxyquinolin-2(1H)-one Preparation of PPA::Bs (287.9 g) was added to 85% phosphoric
acid (200 g, 118.4 mL) under stirring and microwaeating. The mixture was then heated for 15
min. Aniline (7 mL, 5 mmol) and malonic acid (5.2 % mmol) were thoroughly mixed with 20 g
PPA and heated under stirring in microwave reaat@00 W during 2x20 min with 5 min interval.
The temperature reached 210 °C. Then the mixtusepsared into crushed ice and the beige solid
was filtered and purified by extraction with EtOHdaa white crystalline compound was obtained.
Yield 35%; Mp 340 °C; HPLC purity 97.12%; UV (nm)nadlog e: 231.3/3.51; IR (cm): 3618,
1180 (OH), 3043 (=CH-), 1670 (lactam), 1650 (C=0993 (Ph), 1522 (NH).

4-Hydroxy-3-nitroquinolin-2(1H)-one. The product was obtained according to the destribe
nitration procedure as a yellow crystalline commhuyield 71%; Mp 252-255 °C; HPLC purity
99.72%:; UV (nm)Amadlog & 336.8/3.57; IR (cil): 3620, 1181 (OH), 1712 (C=0), 1682 (lactam),
1622 (C=Gycie), 1595 (Ph), 1547 (N, 1525 (NH).

General procedure for synthesis la and Ib

The appropriate quinoline derivative was dissolue@thanol, then thiosemicarbazide was added
and microwave tube was closed using special capperheated for 8 minutes in 82 °C. Pressure
and temperature was controlled. The crude prodwas purified by simple crystallization using

ethanol and diethyl ether.
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la 'TH-NMR (400 MHz, DMSO): 10,90 (bs, 1H); 7,95 @7,2 Hz, 1H); 7,46 ()= 7,6 Hz); 7,17
(d, J= 8 Hz, 1H); 7,09 (t)= 7,6 Hz, 1H), 3.19 (s, 6H).

Ib 'H-NMR (400 MHz, DMSO): 11,2 (bs, 1H); 7,98 @7,6 Hz, 1H); 7,40 (t)= 7,2 Hz); 7,17 (d,
J= 8,4 Hz, 1H); 7,02 ()= 7,6 Hz, 1H), 3.65 (q, 2H=7,4 Hz); 1,19 (t, 3HJ)= 7,2 Hz)
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Fig.4. Synthesis of quinoline-diylidene Il bearingthiosemicarbazone moiety A-nitration; B-

Reduction/acylation; D-oxidation; EWave/EtOH.
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lla *H-NMR (400 MHz, DMSO): 15,89 (bs, 1H); 8,29 (& 8,0 Hz, 1H); 7,54 (dJ= 8,0 Hz, 1H);
5,74 (s, 1H); 3,18 (s, 12H).

llb *H-NMR (400 MHz, DMSO): 15,02 (bs, 1H): 8,35 (# 8,6 Hz, 1H); 7,63 (dJ= 8,0 Hz, 1H);
5,84 (s, 1H); 3,53 (bs, g, 4H,); 1,32 (t, 66,8 Hz).

Further studies on structure optimization as aglelucidation of mechanism of action will
be performed. Synthetic procedure presented heimesand cost efficient and allows obtaining
relatively wide group of compounds for biologicasts. Additional assays as redox potential
measurement of Fe-complexes and prolonged cytotg&s clonogenity are currently running. We

hope these studies will open new promising fieldeskarch.
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