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Abstract 

Microorganisms showed their potential ability to degrade bioactive natural and synthetic compounds. Basidiobolus 

Sp. isolated from detritus vegetable waste was used for biotransformation of substituted hydroxy chalcones under 

laboratory conditions on MSM (minimal salt medium) containing malt extract-0.1%, yeast extract-0.2%, glucose-

0.5%, peptone-0.2%medium at 30oC for 10 days. After incubation sample was harvested and analyzed by TLC, 1H 

NMR, LR MS. The product which formed in the  reaction using Basidiobolus species was confirmed from spectral 

analysis was 1, 5-benzodiazepines.The biotransformation of pyrazole containing substituted hydroxy chalcones by 

Basidiobolus reaction was regioselective. 1, 5-benzodiazepines was described here by the condensation of 

chalcones with o-phenylenediamine. 
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Introduction 

Microorganisms and their enzymes have proved to be versatile biocatalyst and are involved in the conversion of 

complex organic materials[1]. Microorganisms performed several chemical reactions as an alternative to obtain 

products of chemical and biological interest[2]. Biotransformation is a conversion of natural or synthetic precursors 

into products of increased value. Whole cell or catalytic enzyme used many different conditions such as free, 

immobilized. Biotransformation is a combinational work of chemistry and microbiology [3]. Such reactions certain 

advantages over the conventional reactions as performed in aqueous systems and at neutral pH, preventing the 

hazards of solvents in conventional synthesis [4-7].  

Chalcones are α,β unsaturated ketones and precursors of flavonoids in which olefinic and carbonyl fragments are 

linked to an aromatic ring[6]. Chalcones can be obtained obtained from natural sources or by synthesis. The 

functional group present on chalcone shows biological activity like antiviral activity14 , inhibition of NS3 protease 
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of dengue virus [9], activity against herpes simplex virus,  HIV-1 replication inhibition in lymphocytes [10]. The 

main reaction during biotransformation are hydrogenation, dehydrogenation, O-methylation, glycosylation, 

hydroxylations, dehydroxylations, C-ring cleavage, cyclization and carbonyl reduction. Chalcones were 

regioselectively cyclized to flavones. Hydrogenation of flavonoids was reported  on transformation of chlacones to 

dihydrocalcones [6].  

The fungi Basidiobolus are inhabitant of soil debris and generally found in India, America, Africa etc. [11] 

Basidiobolus shoot their spores and its mature spores are violently discharged and dispersed at some interval and 

germinate to form new colonies. Basidiobolus species also reported as occasional pathogens[11]. Biodegradation of 

chlorinated pesticide γ-hexachlorocyclohexane (lindane) by Basidiobolus 03-1-56 isolated from litter was 

reported which completely degraded lindane on the 5th day of incubation in the culture medium, and GC-ECD 

studies confirmed that lindane removal did not occur via adsorption on the fungal biomass[12]. 

In present research work Basidiobolus species isolated from vegetable waste was used for the biotransformation of 

pyrazole containing substituted hydroxy chalcones. 

Materials and Methods 

All the chemicals used in present research work were of AR grade. Melting points of samples  were corrected and 

determined in an open capillary tube. IR spectra were recorded on FTIR Shimadzu spectrometer. 1H NMR spectra 

were recorded in DMSO-d6 on Advance 300 MHz spectrometer using TMS as an internal standard. The mass 

spectra were recorded on EI-Shimadzu-GC-MS spectrometer. Elemental analyses were performed on a Carlo Erba 

106 Perkin-Elmer model 240 analyzer. Pyrazole containing substituted hydroxy chalcones were synthesized in 

chemistry laboratory and used for biotransformation. 

Synthesis of pyrazole containing substituted hydroxy chalcones 

General procedure for synthesis of pyrazole containing substituted hydroxy chalcones derivatives contain an 

equimolar mixture of 5-chloro-3-methyl-1-phenyl-1Hpyrazole-4-carboxyaldehyde 2 (1mmol), substituted 

acetophenone  (1 mmol), KOH (2 mmol) were stirred in ethanol at 40 °C for 1 hr. After completion of the reaction 

(checked by TLC), the crude mixture was worked up in ice cold water (100 mL) and acidified with dil HCl. Solid 

get separated was filtered and dried. The crude product was crystallized from acetic acid. Similarly other analogues 

of the series were synthesized by the same procedure[15]. 

IR spectra of chalcone showed the characteristic band at 1640-1650 cm-1 due to carbonyl stretching vibration. 1H 

NMR spectra of the compounds showed the aromatic protons. while the other aromatic and aliphatic protons were 

appeared at expected region. The mass spectra of the compounds showed molecular ion peak were correlated with 

their molecular weight of that respected compound.  
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Biotransformation of pyrazole containing substituted hydroxy chalcones 

Basidiobolusisolated from vegetable waste was enriched on MGYP(malt extract-0.3 %, yeast extract-0.3%, 

peptone- 0.5%, glucose- 1%) and incubated at 300C for 48 hours. After enrichment the 2 ml of inoculum is 

transferred to 100 ml of MSM (minimal salt medium) containing malt extract-0.1%, yeast extract-0.2%, glucose-

0.5%, peptone-0.2%. chemically synthesized chalcone 0.05 gm. dissolved in 0.5 ml DMSO was added under sterile 

conditions in 250 ml of Erlenmayer flask and shaken at 160 rpm at 30oC. After 10 days the sample was harvested 

by sterile centrifugation technique (8000 rpm for 20 min.) and extracted by the same value of ethyl acetate three 

times. 

 The organic phase were grouped , dried using sodium sulphate (Na2So4) filtered and evaporated at reduced  

pressure. Experiments were carried out in triplicates and analysed by TLC. From one of the experiment purification 

was carried out. The crude residue 90 mg obtained from biotransformation of chalcone was chromatographed on 

silica gel with ethyl acetate 200 ml and methanol 100 ml. The ethyl acetate extract of 45 mg by TLC analysis 

indicate interested substance. This was further chromatographed sequentially on silica gel eluting with hexanes and 

increasing polarity of ethyl acetate and 11mg of fraction were obtained.  

Result and Discussions 

Chalcones (71% yield)  was synthesized  by the reported method.[15] and structure was determined by the analysis 

of 1D- and 2D-NMR, mass spectra and comparison with reported physical spectroscopic data. Basidiobolus species 

was used to biotransformed the obtained substituted hydroxy chalcones. Biotransfomation of pyrazole containing 

substituted hydroxy chalcones showing condensation reaction by Basidiobolus as  metabolic activity. Out of the 

different reactions reported none of the reaction showed regioselectivity for double bond C-2 and C-3. Shindo, 

Kagiyama, et al reported the unsubstituted chalcone was converted to 2”-hydroxychalcone and 2”,  3” – 

dihydroxychalcone in 25% and 59 % yield by E. coli[13]. Similarly Herath W. et al reported biotransformation of 

chalcone xanthohumol using the culture broth of Pichia membranifaciens synthesized three metabolites, one 

isomeric prenylflavonone 3.3% yield and to modified chalcones in 0.55 and 0.58% yields[14]. 

Spectroscopic data showing condensation of pyrazole containing substituted hydroxy chalcones. 

4-chloro-2-(2-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl) 2,3dihydro 1H-bezodiazepin-4yl-phenol.(R1). 

IR (KBr): 1602, 3162 1H NMR (DMSO-d6): δ 1.3 (s, 3H, CH3), δ3.01  (t, 1H, CH), δ 3.5 (d, 2H, CH2),  δ 7.05-8.22 

(m, 12H, Ar-H), δ 8.10 (s, 1H, NH), δ 10.8 (s, 1H, OH),  ppm; M.S. (m/z): 462.10 (M+), Anal. Calcd 

forC25H20N4OCl2: C, 64.80; H, 4.35; N, 12.09%. Found: C, 64.75; H, 4.33; N, 12.00%. 

4-chloro-2-(2-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl) 2,3dihydro 1H-bezodiazepin-4yl-6-iodophenol. (R2). 
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IR (KBr): 1602, 3162 1H NMR (DMSO-d6): δ 0.9 (s, 3H, CH3), δ  3.1 (t, 1H, CH), δ  3.4(d, 2H, CH2),  δ 7.1-8.0 (m, 

11H, Ar-H ), δ 8.1 (s, 1H, NH), δ 10.5 (s, 1H, OH),  ppm; M.S. (m/z): 588(M+), Anal. Calcd forC25H19N4OCl2I: C, 

50.96; H, 3.25; N, 9.51%. Found: C, 50.95; H, 3.20; N, 9.41% 

2-Bromo-4-chloro-6-(2-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl) 2,3dihydro 1H-bezodiazepin-4yl-phenol. 

(R3). 

IR (KBr): 1602, 3162 1H NMR (DMSO-d6): δ 1.2 (s, 3H, CH3), δ  3.30 (t, 1H, CH), δ  3.5(d, 2H, CH2),  δ 7.0-8.2 

(m, 11H, Ar-H ), δ 8.0 (s, 1H, NH), δ 11.0 (s, 1H, OH),  ppm; M.S. (m/z): 542(M+), Anal. Calcd 

forC25H19N4OCl2Br: C, 55.37; H, 3.53; N, 10.33%. Found: C, 55.30; H, 3.45; N, 10.22%. 
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Fig 1: Reaction showing biotransformation of substituted hydroxy chalcones into 1,5 benzodiazepines. 

The product which formed in the bio reduction reaction using Basidiobolus species was confirmed from spectral 

analysis is 1,5 benzodiazepines.  

Conclusion 

Biotransformation is a effective tool for structural modification of biologically active natural and synthetic 

compounds such as chalcones. In this present study the pyrazole chalcones converted into  1,5 benzodiazepines 

with better yield. The biotransformation reaction was regioselective, showing condensation reaction which is a part 

of fungal metabolic activity. 
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