

  molbank-2022-M1504




molbank-2022-M1504







Molbank 2022, 2022(4), M1504; doi:10.3390/M1504




Short Note



(E)-3-(2-(4-methylthiazol-2-yl)hydrazineylidene)chromane-2,4-dione



Fatlinda Rahmani, Aurélien Crochet[image: Orcid] and Fabio Zobi *[image: Orcid]





Department of Chemistry, University of Fribourg, Chemin Du Musée 10, 1700 Fribourg, Switzerland









*



Correspondence: fabio.zobi@unifr.ch







Academic Editor: Kristof Van Hecke



Received: 18 October 2022 / Accepted: 18 November 2022 / Published: 24 November 2022



Abstract

:

(E)-3-(2-(4-methylthiazol-2-yl)hydrazineylidene)chromane-2,4-dione was synthesized for the first time and the compound was characterized by 1H and 13C spectroscopy, IR spectroscopy, and UV-Vis. The chemical structure and isomeric configuration of the molecule were confirmed by single-crystal X-ray diffraction.
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1. Introduction


Due to their dominance in natural product chemistry, their large variety of pharmacological activities, and optical properties, coumarins are of crucial relevance in medicinal chemistry [1,2,3,4,5]. The 2-aminothiazole derivatives of 4-hydroxycoumarin have demonstrated significant biological activity, with evidence that introduction of methyl groups on the thiazole ring results in an increase in the anticancer activity of the species [6]. Here we report the synthesis of the (E)-3-(2-(4-methylthiazol-2-yl)hydrazineylidene)chromane-2,4-dione isomer (3, Figure 1) as the last elusive isomer of the previously tested compounds [6]. Molecule 3 is further envisaged as a ligand for the preparation of antibiotic and anticancer metal complexes [7].




2. Results and Discussion


2.1. Synthesis of 3


Compound 3 was prepared by coupling 4-methylthiazole-2-diazonium (2) with 4-hydroxycoumarin dissolved in a NaOH solution, according to the synthetic procedure outlined in Scheme 1. Compound 2 was prepared in situ by diazotization of 4-methylthiazol-2-amine (1) under highly acidic conditions using concentrated H2SO4 and a NaNO2 solution (Scheme 1). Compound 3 was isolated in 16 % yield as a red powder.




2.2. X-ray Crystal Structure


The 2-aminothiazole derivatives of 4-hydroxycoumarin have several tautomeric forms (Scheme 2). According to previously published gaseous phase calculation [8], the diketo form (3, Scheme 2) dominates as the most stable tautomeric conformer for this type of compound. There are, however, no examples in the literature of structurally characterized isomers of this species. Therefore, it was important for us to confirm the stereochemistry of 3. Crystals of 3 suitable for X-ray analysis were grown in a dichloromethane solution layered with pentane. Figure 2 shows an ORTEP representation of the X-ray structure. The molecule crystallizes in the monoclinic P21/n space group with two asymmetric units in the unit cell. In the solid state, the molecule is planar, stabilized by intramolecular hydrogen bonding. Planes defined respectively by the thiazole and the coumarin atoms, are tilted by only 5.2°. We are aware of only one other structure which resembles our molecule, namely that of 3-[2-(5-t-butyl-1,2-oxazol-3-yl)hydrazinylidene]chroman-2,4-dione [9]. Unlike 3, this molecule is not planar in the solid state, but rather bent (most likely due to the presence of the bulky t-butyl). Although the same intramolecular hydrogen bonding interaction is also observed in the oxazole derivative, the planes defined respectively by the oxazole ring and the coumarin atoms form an angle of 20.3° [9].





3. Materials and Methods


3.1. General Comments


All commercially available reagents were used without any further purification. (E)-3-(2-(4-methylthiazol-2yl)hydrazineylidene)chromane-2,4-dione was prepared following adapted procedures from the literature [6,10]. 1H and 13C NMR spectra were recorded on a Bruker Advance III 400 MHz. The corresponding chemical shifts were reported in ppm, referenced to residual solvent signals. IR spectra were acquired on a Bruker TENSOR II with the following parameters: 16 scans for the background, and 32 scans for the sample with a resolution of 4 cm−1 in the 4000–400 cm−1 region. UV–Vis spectra were recorded on a Jasco V730 spectrophotometer and the samples were dissolved in DCM. Spectra of the compound are given in Supplementary Materials. Single crystal diffraction data collection of the target molecule was performed on a Stoe STADIVARI diffractometer (CuKα1 (λ = 1.5406 Å)) equipped with a cryostat from Oxford Cryosystems. The structure of 3 was solved with the SHELXT structure solution program using Intrinsic Phasing and refined with the SHELXT refinement package using Least Squares minimization [11,12]. The crystal structure has been deposited at the Cambridge Crystallographic Data Centre. CCDC number 2213454 contains the crystallographic data for this paper.




3.2. Synthesis of 3


An amount of 10 mmol of 2-amino-4-methyl thiazole (1) was dissolved in 5 mL of H2SO4. Using an ice–salt bath, the system was cooled and maintained between −5 to 0 °C. An aqueous solution of 7 mL of NaNO2 (10 wt.) was added dropwise to the solution of 1 and mixed for one hour by a magnetic stirrer. After one hour a mixture of 4-hydroxycoumarin (10 mmol) in 10 mL of NaOH (10 wt.) was added. A black voluminous precipitate was obtained. The mixture was stirred for 1 h in the ice bath and then for 3 h at room temperature. The precipitate was then vacuum-filtered and extracted with dichloromethane. A red compound was obtained following solvent evaporation. This was finally recrystallized from a H2O/MeOH mixture. Yield: 16 %. 1H NMR (400 MHz, CD2Cl2-d2) δ ppm 2.40 (d, J = 0.73 Hz, 3 H) 6.79 (s, 1 H) 7.26–7.45 (m, 2 H) 7.73 (ddd, J = 8.47, 7.18, 1.71 Hz, 1 H) 8.10 (d, J = 7.70 Hz, 1 H). 13C NMR (101 MHz, CD2Cl2-d2) δ ppm 17.62 (s, 1 C) 107.14 (s, 1 C) 112.23 (s, 1 C) 118.25 (s, 1 C) 120.57 (s, 1 C) 125.52 (s, 1 C) 127.76 (s, 1 C) 137.74 (s, 1 C) 152.34 (s, 1 C) 155.23 (s, 1 C) 164.58 (s, 1 C) 173.81 (s, 1 C) 179.54 (s, 1 C). IR spectra (cm−1) = 3450–3500 cm−1 (N-H), 1740 cm−1 (C=O) 1605 (C=C stretch aromatic). UV-Vis (CH2Cl2) (λmax/nm) = 260, 350, and 450. Crystals of 3 suitable for X-ray analysis were grown in a dichloromethane solution layered with pentane.





4. Conclusions


In this work, we have described the synthesis and characterization of the new compound (E)-3-(2-(4-methylthiazol-2yl)hydrazineylidene)chromane-2,4-dione, which was obtained by the diazo coupling reaction of 2-amino-4-methyl thiazole and 4-hydroxy coumarin.
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The following supporting information associated with this article can be found in the online version: 1H-NMR, 13C-NMR, IR, UV-Vis spectra, and crystallographic details of 3.
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Figure 1. Chemical structure of (E)-3-(2-(4-methylthiazol-2-yl)hydrazineylidene)chromane-2,4-dione (3). 
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Scheme 1. Preparation of 2-aminothiazole-4-methyl diazonium salt and its coupling with 4-hydroxycoumarin to give 3. 
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Scheme 2. Tautomeric forms of (E)-3-(2-(4-methylthiazol-2 yl)hydrazineylidene)chromane-2,4-dione. 
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Figure 2. Crystal structure of (E)-3-(2-(4-methylthiazol-2-yl)hydrazineylidene)chromane-2,4-dione (3). Thermal ellipsoids are at 30% probability. 
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