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(i) Details of the Personal Information 

a. Name of the Researcher: ANSHRA NOUSHEEN 

b. Name of the Institution: PALAMURU UNIVERSITY 

c. Name of the Department: Department of CHEMISTRY 

d. Degree registered for: Ph.D 

e. Mob. No.: +916305806586    

f.  Email ID: anshranousheen27@gmail.com   

(ii) Project/Research topic Details: 

 Project Title/Research Title: Electrochemical synthesis of 2,3-dihydrobenzofuran 

derivatives by cyclic voltammetry and their DNA cleavage and antioxidant activity. 

a.  Sub area: Heterocyclic chemistry and biological activites 

b. Area Description: Organic chemistry and medicinal chemistry 

c.  Aims & Objective (in Bullets): 

 To design a set of new Diastereoselective Heterocyclic compounds by using 

Electrochemical organic synthesis. 

 Characterization of all the designed molecules using spectroscopic techniques 

such as NMR, HRMS and Single crystal XRD for at least one compound among 

the series of analogs. 

 To synthesize compounds for the development of SAR studies and evaluation 

of their DNA cleavage and antioxidant activity by DPPH assay. 

 To screen various reaction conditions (solvent conditions, various types of 

catalyst if necessary, green protocol, E-factor) to achieve efficiency in the 

reaction. 

d. Duration (MM/YYYY): 07/2023 (6 months) 

e. Project Summary (1000 words):  

Oxygen containing heterocyclic substructure possess potent immune suppressive 

activities [1], among which 2,3-dihydrobenzofuran structures corresponds to one of the 

most important biomaterial [2] found as a key structural element in the neo-lignans [3-

5], which are a disparate family of biologically active plant enzymes. These compounds 

possess a wide range of biological activities comprising antitumor and 

immunosuppressive activities. Attributed to their significant biological and 

neuroprotective potential of 2,3-dihydrofuran biomaterials has become an important 

willing in the synthetic community.  

Electrochemical synthesis is recognized as one of the most powerful and sustainable 

methods in organic chemistry [6-7]. Electrochemical methods are more and more 

widely used for the study of electroactive compounds in pharmaceutical forms and 



physiological fluids due to their simple, rapid, and economical properties [8]. The field 

of electrochemical synthesis has developed rapidly over the last decade and provided 

alternative synthetic methods without using stoichiometric amounts of chemical 

oxidants or reductants. The importance of sustainable and green synthetic protocols for 

the synthesis of fine chemicals has rapidly increased during the last decades in an effort 

to reduce the use of fossil fuels and other finite resources. The replacement of common 

reagents by electricity provides a cost- and atom-efficient, environmentally friendly, 

and inherently safe access to novel synthetic routes [9].  

 In the present protocol we report a superficial and Eco-friendly synthesis of 

dihydrobenzofuran derivatives has been performed at platinum electrode by 

electrochemical oxidation of aromatic alcohol in the presence of active methylene 

groups. Electrochemical organic synthesis has to be done in an undivided cell at 

environmental conditions. 

f. Technical Details 

a. TRL:  

The proposed project will be executed within six months. The component-wise work 

plan has been given below. 

1st month: Required chemicals will be procured and initiate the synthesis of the 

intermediates. 

2nd & 3rd month: Optimizing the reaction conditions for the formation of the target 

compounds. Synthesis and their characterization using spectroscopic techniques. 

4th month: Preparation of the library of target compounds and structural elucidation 

using spectral studies. 

5th month: Evaluation of biological activity including DNA cleavage and antioxidant 

activity by DPPH assay 

6th month: Submission of the project report to I-STEM. Submission of the 

manuscript and filing a patent. 

b. Design & development: 

The synthesis of 2,3‐dihydrofuran moiety has become an important aspiration in the 

synthetic section. As a consequence, synthetic Organic chemists also took a fascinate 

considerable recognition for the development of methods to synthesize fused 2,3-

dihydrobenzofuran component (Fig1).
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Fig1: Chemical structres of biologically active 2,3-dihyfrobenzofuran derivatives  



In spite of that, many synthetic procedures have been reported for the preparation of 

2,3-dihydrobenzofurans. Osyanin et. al developed a simple, general route for the 

preparation of 1,2-dihydronaphtho[2,1-b] furans and 2,3- dihydrobenzofurans, 

starting from phenolic Mannich bases and pyridinium ylides has been developed with 

excellent diastereoselectivity [10] Golchin et. al. 2017 [11] Tangella et. al. 2017 [12], 

Havasian et. al. 2018 [13], anshra et. al. 2022[14], independently reported simple, 

general route for the preparation of 2,3-dihydrobenzofuran via a succession one-pot, 

two-step tandem reaction started with pyridinium ylide, aromatic aldehyde, 

dimedone, or 4-hydroxycoumarin with different bases which leads to the 

development of 2,3-dihydro furans by domino Michael addition-proton exchange-

annulation through intramolecular cyclisation arrangement (scheme1). 
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Scheme1:Previously reported synthetic methods for the preparation of 2,3-dihydrobenzofurans  
 

However, there are few disadvantages observed in previous reports such as harsh 

reaction conditions, expensive transition metal reagents or catalysts, longer reaction 

times and less substrate scope. 

c. Methodology: 

Considering these preliminary observation, a library of 2,3-dihydrobenzofuran 

derivatives were designed. These products were easily obtainable in high yields from 

the corresponding aromatic alcohol with active methylene groups by the following 

literature procedures [15]. Dihydrofurans synthesis presumably occurs via a 

pyridinium ylide, aromatic alcohol, dimedone, or 4-hydroxycoumarin with different 

bases through electrochemical method by using cyclic voltammetry which leading to 



the formation of 2,3-dihydro furans through domino Michael addition-proton 

exchange-annulation via intramolecular cyclization sequence. 

Cyclic voltammetry of 1 mM solution of aromatic alcohol can be recorded in 

acetonitrile solution containing LiClO4 as supporting electrolyte at an ambient 

temperature. The experiment has to be carried out using a three electrode 

compartment cell both working and counter electrodes were platinum plates. The 

potential of the working electrode was measured vs saturated calomel electrode(SCE) 

as reference electrode at scan rate of 0.01 V s–1. The results of the voltammetric 

experiments shows two anodic peaks which correlate to conversion of aromatic 

alcohol to aromatic aldehyde by one electron process and reveals no reduction peak 

potential. The result indicates that the electro oxidation contains a conversion within 

a one electron oxidation process. the anodic oxidation of aromatic alcohol 2a in the 

presence of different active methylene groups. The anodic oxidation of aromatic 

alcohol leads to the tranformation of the corresponding aromatic aldehyde 2b by 

removal of electrons. Electrochemically generated aromatic aldehyde 2b is highly 

reactive intermediate which undergo knoevenagel condensation with base of active 

methylene compounds 3a and further undergoes Michael type of conjugated addition 

with pyridinium base ylide 1a. The intermediate formed undergoes intramolecular 

cyclization and aromatization to give the desired product 4d [16-17] as shown in below 

scheme2. 
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Scheme2: Plausible mechanism for the formation of trans 2,3-dihydrofuran derivatives  
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d. Facilities and Instrumentation required:  

 Nuclear Magnetic Resonance (NMR) spectrometer for structural elucidation 

of all the synthesized compounds. 

 Single crystal XRD for the structural elucidation of the compounds. 

 

e. Consumables (Scientific materials):   

 

 

 

 

 

 

 

 

 

 

 

S.no Characterization Institute with 
the facility 

Charge per 
sample 
analysis(Rs.) 

No. of samples Total 
amount(Rs.) 

1 1H NMR Spark 
analyticals  

300/- 15 4,500/- 

2 13C NMR Spark 
analyticals 

1,000/- 15 15,000/- 

3 Mass spectra Spark 
analyticals 

250/- 15 3,750/- 

4 Single crystal XRD IICT Hyderabad 5,000/- 1  5,000/-  

    Total 28,250/- 

 Consumables    Total 1,50,00/- 

    Grand 
Total(excluding 
travel) 

2,68,250/- 

 

 

 

 

 

g. Expected output and outcome    

h. Industry/Institute Collaboration: yes 

(i) Name of the Collaborating Industry/Institute: Koneru Lakshmaiah Education 

Foundation 

 

(ii) Collaboration Details: 

For cyclic voltammetry ( electrochemical synthesis) 

S.no Biological 
Activities 

Institute with 
the facility 

Charge per 
sample 
analysis(Rs.) 

No. of 
samples 

Total 
amount(Rs.) 

1 DNA Cleavage Averin biotech 
laboratories 

4,000/- 15 60,000/- 

2 Antioxidant  Averin biotech 
laboratories 

2,000/- 15 30,000/- 
 

    Total 90,000/- 



Dr. Pradeep Kumar Brahman 

Associate Professor 

Department of Chemistry 

Koneru Lakshmaiah Education Foundation 

Guntur, Andhra Pradesh, 522502. 

 

(iii) Additional Details if any             

i.  Funding required from I-STEM (with justification:  

Details of Requirements & Mode of the Engagement: (Attach the quotation for the consumables) 

(i) Short term Engagement: 

a. Usage of testing/characterization facilities across the country (Characterization Mode) 

i. Testing Charges:  1,18,250/- 

ii. Consumable charges: 1,50,000/- 

iii. Travel Cost (Boarding and Lodging, if any): 10,000/- 

b. Usage of fabrication and testing facilities across the country (Fabrication Mode) 

i. Fabrication and testing Charges 

ii. Consumable charges (if any) 

iii. Travel Cost (Boarding and Lodging, if any) 

(ii) Medium term Engagement: 

a. Execution of project in any one of the Host Institution (Project Mode) 

a. Fabrication and or testing Charges 

b. Consumable charges (if any) 

c. Travel Cost (Boarding and Lodging, if any) 

b. Execution of project in Multi Host Institutions (Project Mode) 

a. Fabrication and or testing Charges 

b. Consumable charges (if any) 

c. Travel Cost (Boarding and Lodging, if any) 

(Round-trip to the Host Institution by 2nd class (Non-AC) railway via the nearest route) 

Details of User’s Bank Account: 

(Please send a copy of the cancelled cheque/copy of the passbook carrying all the information needed) 

Beneficiary Name (User’s name): ANSHRA NOUSHEEN  PAN: BUBPN9706L 

Bank Account No.: 62247904425  Name of the Branch:  SBI Main Branch, MBNR 

IFSC Code: SBIN0020184 

Note: Proposed proposal must be executed within stipulated duration (max. 6 month) to avoid fund 

availability issues. Travel form will be provided by the I-STEM office. The users will submit the technical report, 

original invoice (duly signed by the Head of the Institution) raised by the Host Institution through I-STEM portal 

only along with a copy of the travel forms and original tickets through post to the Nodal Officer, I-STEM, Indian 

Institute of Science, Bangalore. A scan copy of all the documents may be sent in advance. 



 


