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            Abstract

            
               
Chalcones are flavonoid precursors, abundant in edible plants. The pyrazole moieties in chalcones show various pharmacological
                  activities. Notably, Chalcone-based structures exhibit numerous pharmacological activities like antiinflammatory, antibacterial,
                  antitumor, antioxidant functions because of having α, β-unsaturated ketone moiety. Such broad spectrum biological activities
                  were also observed in several nitrogen containing heterocycles. Among the heterocyclic systems, pyrazole stand unique. All
                  these observations led us to design and synthesize pyrazole fused hybrid thiophenechalcone molecule 3-(5-(2,4-dichlorophenoxy)-3-methyl-1-phenyl-1H-pyrazole-4-yl)-1-(furan-2-yl)prop-2-en-1-one
                  (3a). The synthesis was performed using base catalyzed reaction of pyrazole aldehyde and acetyl furan. Further characterization
                  of the molecule was done by spectroscopy and antioxidant studies.  Spectroscopic methods included Fourier transform infrared
                  (FTIR), nuclear magnetic resonance (NMR) and mass spectra (MS). The antioxidant potency of the compound was carried out based
                  on the scavenging activity of 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH). This compound showed moderate free radical scavenging
                  activity of 45.12 %. 
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               Introduction

            Chalcones are present in many edible plants and are the precursors of flavonoids and isoflavonoids. These consist of two aromatic
               rings are joined by a three-carbon α, β-unsaturated carbonyl system. There are reports with chalcone-based structure exhibit
               a variety of pharmacological activities such as anti-inflammatory  (Cheng et al., 2008), antibacterial  (Avila, Smania, Monache, & Smania, 2008), antitumor  (Katsori & Hadjipavlou-Litina, 2009), antioxidant  (Asma, Kalluraya, & Manju, 2017), and these activity are largely attributed due to the α, β-unsaturated ketone moiety. The nitrogen-containing heterocycles
               also exhibited a broad spectrum of biological activities in the field of medicinal chemistry. Among the heterocyclic system,
               pyrazole stands unique and exhibited varied pharmacological activity such as anti-inflammatory  (Nugent, Murphy, & Schlachter, 1993), antibacterial  (Li et al., 2015), antitumor  (Rai, Isloor, Shetty, Pai, & Fun, 2015), antioxidant  (Jois & Kalluraya, 2015) and anti-fungal  (Asma et al., 2018). 
            

            Prompted by these observations, we have designed pyrazole fused thiophene chalcone, synthesized, characterized using using
               spectroscopic (FT-IR, NMR, MS), and antioxidant studies were performed.
            

            

            
                  
                  Figure 1

                  Reaction route of the title compound
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                  Figure 2

                  IR Spectrum of the title compound
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                  Figure 3

                  IH NMR Spectrum of the title compound
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                  Figure 4

                  Free radical scavenging activity of the title compound
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               Materials and Methods

            All reagents and solvents purchased commercially are used directly. IR spectra were recorded on a Shimadzu FT-IR spectrometer.
               13C NMR was recorded on a BRUKER ADVANCE – II 400 NMR Spectrometer.
            

            
               Synthesis
               
            

            The aetyl furan (2) (10 mmol) and pyrazole aldehyde (1) (10 mmol) are mixed in ethanol (25 mL). To this mixture, dropwise
               potassium hydroxide (5 mL, 30%) was added under an ice bath. The reaction mixture was stirred for 4 hours, and the solid is
               obtained. The resultant solid was washed with water. The resultant solid is recrystallized using ethanol. And the reaction
               scheme is shown in Figure  1, (Manju, Kalluraya, Asma, & Kumar, 2019).
            

         

         
               Results and Discussion

            Spectroscopy M.P: 166-167 oC, Yield: 73 %
            

            Mass Spectrometry

            Molecular mass of the compound was determined by mass spectra and was recorded using a triple TIF 5600 Sciex mass spectrometer
               in both ESI positive and negative modes.   Mass (m/z) 439/ 441 (M.F. C23H16Cl2N2O3) (M+ + 1)/ (M+ + 3).
            

            FT-IR Spectroscopy (Figure  2)- IR absorptions measured in ATR mode. IR (ʋmax, cm-1): 1328 (C-O-C), 1512 (C=C), 1564 (C=N), 1671 (C=O) and 2918 (C-H).
            

            1H NMR and 13C NMR observations were shown in Figure  3. For 1H NMR spectrum at 400 MHz, CDCl3  δ ppm, peaks were observed: 7.59 (m, 4H, C3-H of chalcone & 3H of Ar-H), 7.39 (m, 3H, C5-H of furan & 2H of Ar-H), 7.26 (m,
               1H, Ar-H), 7.14 (d, J= 3.40 Hz, 1H, C2-H furan proton), 7.08 (d, J= 15.96 Hz, 1H, C3-H, chalcone proton), 7.00 (dd, J=2.52
               Hz, J=8.88 Hz, 1H, C5-H 2,4-di chloro phenyl), 6.52 ( m, 2H Ar-H) and 2.52 (s, 3H, -CH3 pyrazole). For 13C NMR spectrum at 100 MHz, CDCl3 δ ppm, peaks were observed: 177.5 (C=O), 145.7 (C=N), 111.2-143.7 (Aromatic carbons), 14.11 (CH3).
            

            
               Antioxidant Activity
               
            

            The concept of the scavenging activity of DDPH was used to quantify free radical scavenging activity for the compound. The
               stock solution (150µg/mL) of a compound and standard butylated hydroxyanisole (BHA) was taken in different test tubes. The
               MeOH was adjusted to make 1mL volume in test tubes. DPPH solution (1mL of 0.1 mM) was added in each test tube. These test
               tubes are vortexed and kept in the dark for 30 min, and they're (stable DPPH radical) showed absorbance at 517 nm. The control
               (DPPH, without sample) was prepared using the same procedure. The reported literature is used to calculate the radical scavenging
               activity  (Mensor, Menezes, & Leitao, 2001). 
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             Where absorbance of DPPH radical + solvent (Methanol) is Abs Control, the absorbance of DPPH radical + test sample/standard
               BHA is Abs Sample. Synthesized compounds exhibited moderate radical scavenging activity. Pyrazole carrying furan (3a) showed
               45.12 % DPPH radical scavenging activity (Figure  4). 
            

         

         
               Conclusions

            The compound 3-(5-(2,4-dichlorophenoxy)-3-methyl-1-phenyl-1H-pyrazole-4-yl)-1-(furan-2-yl)prop-2-en-1-one (3a) is prepared
               using base-catalyzed reaction of pyrazole aldehyde and acetyl furan. Spectroscopic methods (FTIR, NMR and mass spectra) were
               carried out to confirm the molecular structure of 3a. The antioxidant activity of the compound was carried out based on the
               scavenging activity of DPPH, and this compound moderate scavenging activity of 45.12 %. 
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