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Abstract

To further expand an effective modified route for the shift from an antibacterial fluoroquinolone (FQ) to an antitumor FQ, two

series of title compounds based on an isostere of the FQ C3 carboxylic group with two fused heterocyclic rings, [1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine and pyrazolo[5,1-c][1,2,4]triazole, respectively, were designed and synthesized starting from the current

antibacterial FQs, and their in vitro antitumor activity against L1210, CHO cell lines were evaluated via their respective IC50 values.
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Recently, an attempt on the shift from an antibacterial fluoroquinolone (ABFQ) to an antitumor fluoroquinolone

(ATFQ) has been also paid an attractive attention based on the mechanistic similarities and sequence homologies

exhibited for targeting topoisomerases as the eukaryotic topoisomerases [1]. However, many ATFQs were mainly

derived from the structural modifications of clinical ABFQs related to the nitrogen-ring, such as piperazine, bearing

the 7-position and the 2-position of FQ scaffold [2,3], whereas few of modifications for the carboxylic group at the 3-

position were reported [3,4]. Indeed, it does not seem necessary for an ATFQ to remain the carboxylic group,

moreover, a (fused) heterocyclic ring as an isostere of the carboxylic group perfectly showed an anticancer activity as

well as an excellent water solubility [5]. Nevertheless, it is less known that heterocylces might be used as efficient

isosteres for carboxlate acid. Thus, the lasted attempt on discovery of ATFQs as potential new lead compounds derived

from ABFQ C3 fused s-triazolothiadiazines 3a–3e and pyrazolo s-triazoles 5a–5e (Scheme 1) was reported.

Five starting materials 4-amino-5-mercapto-3-FQ-3-yl-1,2,4-triazole 1a–1e derived from clinical ABFQs

corresponding to norfloxacin, ciprofloxacin, enrofloxacin, ofloxacin and levofloxacin, respectively, were prepared

according to the known procedure [5]. A condensation of 1 with 4-(chloroacetyl)catechol in sodium hydroxide-

ethanol–water solvents at room temperature formed the opening products 2a–2e, respectively. Then, these opening

products were directly subjected to an acid catalyzed intramolecular cyclocondensation to yield the corresponding

closed-ring products, 3-(6-catechol-4-yl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)-quinolon-4(1H)-ones 3a–
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Scheme 1. R/R0 for FQ: C2H5/H (3a, 5a); cyclopropyl/H (3b, 5b); cyclopropyl/C2H5 (3c, 5c); (�)-S/R (3d, 5d); (�)-S (3e, 5e).
3e, as their respective hydrochloride. But, it is unsuccessful at preparing this known fused heterocyclic system

according to a general procedure [6] due to a slight solubility in refluxing ethanol. Occasionally, while heating the

fused heterocycles 3a–3e in acetic acid readily resulted in a ring-contraction of fused six-membered thiadiazine by a

sulfur extrusion reaction leading to formation of fused five-membered pyrazole corresponding to new fused

heterocycles, 3-(1-acetyl-6-diacetylcatechol-4-yl-7-acetylsulfanyl-1H-pyrazolo[5,1-c][1,2,4]triazol-3-yl)-(N-acetyl)-

quinolon-4-(1H)-ones 4a–4e, followed by one-pot conversion of 4a–4e by an acetic acid and a hydrochloric acid

catalyzed hydrolysis occurring desulfurization and deacetylation reactions to give the title compounds, 6-catechol- 4-

yl-3-FQ-3-yl-1H-pyrazolo [5,1-c][1,2,4]triazole 5a–5e as the respective hydrochloride.

The in vitro antitumor activity for compounds 3a–3e and 5a–5e against L1210 (murine leukemia) and CHO

(Chinese hamster ovary) cell lines was evaluated via their respective IC50 values by the standard MTT assay [7]. The

results demonstrated that five parent fluoroquinolones had a poor inhibitory activity against the above tested cancer

line cells (IC50 > 150 mmol/L), but the ten isolated fused heterocycles 3a–3e and 5a–5e had a potential activity with

an IC50 values within 10.0 mmol concentration, especially compounds 3b, 3e, 5b and 5e displayed a better potent

against L1210 with an IC50 value of 1.4, 1.8, 0.14 and 1.2 mmol/L than against CHO with an IC50 value of 3.6, 5.7, 2.2

and 3.5 mmol/L, respectively. Conclusion, the construction of the FQ flavanoids by three structural units

corresponding to FQ scaffold, fused heterocyclic core and catechol moiety for a promising development of new

antitumor lead compounds are value for further study.

The structures of the title compounds 5a–5e were confirmed by elemental and spectral data [8].
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CH3), 1.44–1.32 (m, 3H, CH3); MS m/z: Found 532 (M+ + H), Calcd. 531.55 (M+) for C27H26FN7O4. Anal. Calcd. for C27H26FN7O4 HCl: C

57.09, H 4.79, N 17.26; Found C 57.28, H 4.84, N 17.48.
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