
CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


























































CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


CamScanner

https://v3.camscanner.com/user/download


t 
~ 
r 
~ 
~ 
• 
~ 

Savitribai Phule Pune University 

Internship Report 

P.G DEPARTMENT OF CHEMISTRY 

G.M.D, ARTS, AND B.W COMMERCE AND SCIENCE COLLEGE, NASHIK. 



G.M.D, ARTS, AND B.W COMMERCE AND SCIENCE COLLEGE, NASHIK. 

CERTIFICATE 

This is t o cert ify the work incorporated in the internship was satisfact orily out by MS Gaware 

Puja Ba ban of M.Sc. Organic Chemistry. She is a Bonafide student at t his college. She has 

completed this Internship under supervision and guidance during the academic year 2022-2023. 

This project work submitted by her original and the scientific information obtained from other 

sources have been duly acknowledged. '( (J-\ (J - 4 5 ~ 

Prof.O~~ 
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'DEPARTMENT OF CHEMISTRY 
G.M.D. Arts, B.W. Commerce 
.and Science College, Sinnar 
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G.M.D.Arts, B.WCommerce and 
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REVE PHARMA 
Works : Plot No. 78, STICE, Alp Musalgaon,Tal. Sinnar, Dist. Nashik 422 112. 

Telephone: 02551-240138/39. Telefax: 02551-240127. 

Email : revepharma@gmail.com, info@revepharma.com. Website : www.revepharma.com 

Date: 11.05.2023 

TO WHOMSOEVER IT MAY CONCERN 

This to certify that Miss Pooja Baban Gaware has completed the 
training from dated on 10.04.2023 to 10.05.2023. 

She has undergone training of Tablet, Capsule, Liquid, Oil, 
Cream & Ointment Manufacturing, Filling & Packing 
operations. 

We wish good luck for her future life. 
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Organization information: 

It was the dream of two professionals to have their own pharmaceutical manufacturing unit. 

They always dreamed of manufacturing Standardized Ayurvedic Products. They wanted to be a 

media to spread this vast ancient knowledge to mankind in the form of effective products. 

Reve Pharma came into existence in the year 2007. rhey were inspired by their mentors, Mr. 

D.J.Dhamne and Mr. Yogesh Deore, both with experience of about 45 years. 

People 

These two people, Mil ind Katariya and Anjali Katariya, after an experience of about 10 years, 

came together to build this dream and started with "Reve Pharma". 

Reve Pharma has a board of technical directors, Dr. Anil Ghogre, Dr. C.L.Bhingare and Dr. 

Santosh Tambe. 



Introduction 

Location: Plot - 78 STICE Musalgaon Tai- Sinnar Dist, Nashik, Maharashtra, India. 

Site Capabilities: Manufacturing Facility- Vitamins & Minerals Premixes 

Processing, Primary Packing, Secondary Packing, and 

Sachet filling machine 

• General Tablets Granulation Area, Three Compression 

• cubicles and three packing lines 

• State of art Quality laboratory-

• Qualified and competent staff 

• Separate Wet and Instrument Lab 

• Class 100,000 Microbiology Setup 

• Labs are well equipped with latest infrastructure. 

• USFDA, WHO-GMP, ISO 9001, 14001, 

22000,HACCP,SQF,Etc certifications. 



Mission: 

We Shall ensure the Quality, reliability, and innovation 

thereby enhancing the sustainability and values for all 

stakeholders. 

Values: 

Knowledge- Expertise and Innovation 

Action- Entrepreneurship and Integrity 

Care- Trusteeship and Humility 

Impact- Performance and Resilience 

The values that guide our culture are embodied in our 

purpose-

"Doing Well and Doing Good 11 
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Departments in the manufacturing of Tablets: 

Here are the departments in which the manufacturing of tablets take place: 

Store 

J 
Quality Assurance 

J 
Quality Control 

J 
Production 

J 
PPIC (Production planning and Inventory control) 

J 
Account 

J 
R&D (Research and Development) 



LIST OF PRODUCTS 

Here are the products I got a chance to work on. From the initial phase to the Packaging phase. 

~ 1. GRANTHIHAR Tablet: 

\') 

a ptff1P 

.AC~ t;I 
,.;:.~(['LhlJ i,=l 1 

Gft\NTHltiAB 
'!i~ 

Usage: Adenitis, ovarian cyst, tube blocks, inflammation, uterine bulkiness,any block caused by 

inflammation or fibrosis. 

2. Manas Kesharogya vati tablet 



Usage: Used for the health of hair. 

3. Liva fine Tablets: 

Usage: Used for the well being of Liver. 

~ 



Layout 
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Layout Of Tablet Manufacturing 

Section: 

0 
Coating Section 0 0 Q Tablet Punching Section 

Mixing, Granulation and Drying Section Dispensary 

0 
' Quality Control section 

Approved Final 

0 Products 0 Approved Raw Material Section 

In Process Quarantine . 
,I 

0 e Packaging Section Receiving Quarantine 

e Shipping Administrative Section {ID Receiving Area .. 

I 



Tablet Manufacturing: 

Manufacturing of the tableting blend: 

In the tablet pressing process, the main guideline is to ensure 

that the appropriate amount of the active ingredient is in each 

tablet. Hence all the ingredients should be mix well. lfthe 

sufficiently homogeneous mixture of the components cannot 

be obtained with simple blending processes, the ingredients 

must be granulated prior to compression to assure an even 

distribution of the active compound in the final tablet. Two 

basic techniques are used to granulate the powders for 

granulation into the tablets. Wet granulation and Dry 

granulation. Powders that can be mixed welled do not require 

granulation and can be compressed into tablets through direct 

Compression. 

1. Wet granulation 

Introduction: 

The most widely used process of agglomeration in a 

pharmaceutical industry is wet granulation. Wet 

granulation process simply involve the wet mass of the 

powder blend with a granulating liquid. Wetting size and 

drying are important steps in involved in the wet 

granulation. 

Process: 
1. Mixing of the drugs and excipients. 

2. Preparation of the binder solution 



3. Mixing of the binder solution with powder solution to 

form wet mass. 

4. Drying of the moist granules. 

5. Mixing of the screened granules with disintegrant, 

lubricant and glidant. 

The wet granulation technique has some 

limitations. 

2. Dry granulation: 

Introduction: 

In dry granulation process the powder mixture is 

compressed without the use of so/vent and heat. It is the 

least desirable of all methods of granulation. The two 

basic procedures are to form compact of material by 

compression and then mill to the compact to obtain a 

granules. Two methods are used for dry granulation. The 

most widely used method is slugging where the powder 

is recompressed and the resulting tablet or slug are 

milled to yield the granules. The other method is to 

precompress the powder with the powder with pressure 

rolls using a machine such as Chi/osonator. 

Roller compaction: 

The roller compaction of powder by means of pressure 

roll can also be accompanied by machine called 

Chilosonator. Unlike tablet machine the chilosonator 

turns out to be a compacted mass in a steady continuous flow. 

The powder is fed down between the powder into the 



compaction zone like slugs. The aggregates are milled or 

screened out for the production into granules. 

Processing Steps: 

1. Selection of raw materials 

2. Weighing 

3. Size Reduction 

4. Mixing (Precompression or slugging) 

5. Screening 

6. Lubrication 

7. Compression 

This method has also some advantages and 

disadvantages too. 

3. Direct compression: 

This method is used when a group of ingredients can be 

blended and placed in a tablet press to make tablet 

without any of the ingredients having to be changed, This 

is not very common because many tablets have active 

pharmaceutical ingredients which will not allow for 

direct compression due to their concentration or 

excipients used in formulations are not conductive to 

direct compression. Granulation is the process of 

collecting particles together by creating bonds between 

them. 

This method is utilize simple operation it requires mixed 

all the ingredients then go for the direct compression 

using compressor machine. This method used when the 
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small dose of drug is directly used with diluent. 

Manufacturing of Tablet: 

First the powder is filled into the die from above. The 

mass of powder is determined by the position of the 

lower punch in the die, the cross section area of the die, 

and the powder density. At this st~ge adjµstment.to the 

tablet weight are normally made by repositioning the 

lower punch. After the die filling upper punch is lowered 

into the die and the powder is uniaxially compr~ssed to a 

porosity of between 5 and 20%. The compression can 

takes place in one or two stages and for commercial 

production occurs very fast. Finally the upper punch is 

pulled up and out of the die and the tablet is ejected from 

the die by lifting the lower punch until its upper surface . 

is flush with the top face of the die. This process is 

repeated for each tablet. 

Common problems encounter in during tablet 

manufacturing operation include: 

111 Fluctuations in tablet weight, usually caused by uneven 

powder flow into the die due to poor powder flow 

properties. 

0 Fluctuations in dosage of the active pharmaceutical 

ingredient, caused by uneven distribution of the API in 

the tableting blend. 

111 Sticking, mottling ,orange pill effect ,capping, 



I~ 

lamination, etc., are the problems were encounter in the 

tablet manufacturing. 

Tablet Coating! 

An application of coating material to the exterior of tablet 

with the intension of conferring benefit and properties to the 

dosage form over uncoated variety. 

Objective: 

To mask color, odor and taste of drug. 

To provide physical and chemical protection to drug. 

To control release of drug from the tablet. 

To provide physical elegance. 

Types of Tablet Coating 

• Sugar coating. 

• Film coating. 

• Press coating. 

The materials used for coating may largely comprise 

sucrose, water soluble film coating polymers or 

substances which are soluble in intestinal secretions 

but not in the stomach. These types of coating 

can be applied by the pan or fluid bed processes. The 

compression coating technique is suitable for sugar 

and enteric coatings but not for film. The tablet 

coating contains use of polymer, coloring agent, etc. 

Quality Control Section 



It is the essay method in substance such as drugs, packing, 

material, raw material, adjuvant, containers are checked 

according to the monograph as per standards given to the 

pharmacopoeia. 

Following are the equipment's used in QC section: 

1. Magnetic stirrer 

2. Electronic and simple balance 

3. Capsule disintegration tester 

4. Dissolution test apparatus 

5. pH meter 

6. Autoclave 

7. UV and visible spectrophotometer 

8. Leaker test apparatus. 

1. Autoclave: Autoclave is a device used to sterilize the 

equipment and supply by subjecting them to high 

pressure saturated at 121 degree Celsius for around 10-15 

minutes. 



Pressure Regulating Device 

l Pressure Gauge Safety Valve /2 / Autoclilve Lid 

V / 

Handles 

~ ,&a,--111-,--- Steam Release Valve 

1+.-.._,..,.:__ Vacuum Release Valve 

2. pH meter: A pH meter is an electronic device used for 

the measuring the pH of liquid formulation. A typical pH 

meter consist of a special measuring probe connected to 

an electronic meter that measure the display the pH 

Reading. 

,
f 



3. Dissolution Test Apparatus: In this apparatus the 

dissolution study of tablet is carried out . A single tablet 

is taken and placed in wire mesh basket connected to 

variable speed motor by means of a shaft this basket is 

immersed in the dissolution medium contain in 100ml; 

flask. The flask is maintained at 37+-0.5 degree Celsius 

by means of constant temp bath. Motor is adjusted to 

specified speed and samples of fluid are withdrawn at 

regular time interval to determine the amount of drug in 

the solution. 

I 
Jr-

c_ , ~ 
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4.UV-Visible Spectrophotometer: uv Visible 

spectrophotometer is used in pharmaceutical industry due 

to its various applications. It is one useful in detection of 

impurities, Food industry, forensic science, qualitative 



and quantitative analysis are carried out with the help of 

the same. 

CONCLUSION 

In the end I am glad to tell you that training in 

REVE PHARMA, Sinnar Dist- Nashik was an excellent and fabulous experience. During 

the training l learned about the Pharmaceutical 

company and above its working the theoretical knowledge is 

worth for getting a degree, and it is accessible in the book. 

We can only imagine about the thing we read, but practical 

life is always different and excellent one. During My training 

period, I had seen the various instruments and apparatus in 

the industry. The highly sophisticated instruments that work 

precisely must be operated with intense care for optimum 

use. We could acquire a lot of information regarding the 

latest instruments and their working procedures. 

Similarly, from practical point of view a 

pharmaceutical company is very difficult. During the 

training session I tried to my level best to gain practical 



t 

knowledge as much as I can. I improved my basic classified 

doubts and also understood the importance of maintaining of 

quality of products at pharmaceutical company. 

I was successfully able to complete my short venture of 

training. Lastly, I hope that my training report fulfill the 

intended requirements. 
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Abstract 

1M.SC. OrganIC Chemi 

Bio-inspired synthesis of mixed-phase Fe203 magnetic nanorods as a 
novel recoverable heterogeneous catalyst for Biginelli synthesis 

1Caueh 

For the first time, mixed-phase (Hematite and Maghemite) magnetic FezO, nanorods were 
successfully biosynthesis by sol-gel auto-combustion method using the 1:1 mixture of 
Eucalyptus citriodora and Murraya koenigii leaf extract as a capping agent, and its catalytic 
effect on synthesis of ethyl 1,2,3,4-tetrabydro-6-methyl-2-oxo-4-arylpyrimidine-5-carboxylate 
(THPMS) derivatives were investigated. Further, the phase formation, surface topography, and 
crystallinity of biosynthesized Fez03 nanorods (NRs) were explored using powder XRD (X 
Ray Diffraction), UVDRS (UV-Visible Reflectance Spectroscopy), FTIR (Fourier Transform 

Infrared Spectroscopy), FESEM (Field Emission Scanning Electron Microscopy), EDX 
(Energy Dispersive X-Ray), and VSM (Vibrating Sample Magnetometry). Furthermore, the 
catalytic activity of biosynthesized Fez0; NRs was examined for one-pot synthesis of ethyl 
1,2,3,4-tetrahydro-6-methyl-2-oxo-4-arylpyrimidine-5-carboxylate via Biginelli reaction. To 
achieve high yields (93-99 %) of ethyl 1,2,3,4-tetrahydro-6-methyl-2-oxo-4-arylpyrimidine-s 
carboxylate derivatives, this heterogeneous catalytic method is used with a wide range of 
aromatic aldehydes within a minimum reaction time, simple reaction work-up, and easily 

recoverable catalyst by an external magnet. The recovered catalyst is then employed for five 

successive cycles without non-noticeable loss of catalytic activity. We believe that this protocol 

presents a broad scope for Biginelli reaction through greenly produced and magnetically 

separable heterogeneous catalysts. 

1. Introduction 

Keywords: Green synthesis; Biginelli reaction; Fez03 NRs; Heterogeneous catalysis 

The 2-oxo-1,2,3,4-tetrahydropyrimidines-THPMs (The former name is 3,4-dihydropyrimidin 

2(1H)-ones-DHPMs) Safford's are an important class of heterocyclic compounds known for a 

wide range of biological activities including anti-HIV [1], antibacterial, antifungal, anti 

tubercular, antioxidant, anti-inflammatory (2], and anticancer [3] as well as potential agents in 

the treatment of many diseases including diabetes, Alzheimer's disease [4, 51, and other neuros 

diseases [3]. 



THPMs are a unique scaffold for constructing and creating biologically important medicines 

and agents for anti-tumour [31, and Alzheimer's disease [4, 5] by changing the substituent on 

its C6 position. 

Conventionally, the THPMs Safford's were synthesized by the well-known Biginelli reaction 

by three components reaction between aldehyde, ethyl acetoacetate, and urea assisted by 

hydrochloric acid as a homogeneous catalyst [6] with the yield of 72-92 %. 

However, there are five major challenges embedded in the synthesis of THPMs Safford's: 1) 

use of hazardous solvents; 2) use of hazardous reagents; 3) low to moderate yield; 4) long 

reaction time; 5) recovery of homogenous catalyst. Herein, we report the successful synthesis 

strategy for the THPMs Safford's synthesis, using heterogeneous - magnetically separable 

biosynthesized Fez03 catalyst, with the yield in the range of 93-99 % (Scheme 1). The structure 

of the synthesized products was confimed by 'H NMR and C NMR. 

2a-2c (1.2 mmol) 

O 

la (1 mmol) 

H,N 

2. Experimental 
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R 

NH, 

2.1 Chemical/materials 

Fe,0, (30 mg; 0.19 mmol) 

EtOH, Reflux, 25-35 Min. 

3a (1.5 mmol) 

H 

Scheme 1: Strategies for the construction of ethyl 1,2,3,4-tetrahydro-6-methyl-2-oxo-4 

arylpyrimidine-S-carboxylate 

4e-4g; 3 Examples 

Eucalyptus citriodora (Nilgiri Plant Leaf), Murraya koenigii leaf (Curry Leaf), Ferric nitrate 

nonahydrate (Fe(NO:)3.9.H,0), substituted aldehydes, ethyl alcohol, ethyl acetate, and n 

hexane were purchased from S.D. Fine Chemical Limited. Before being used in this 

investigation, all the solvents were distilled off. 
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2.2 Preparation of leaves extracts 

The fresh leaves of Eucalyptus citriodora and Murraya koenigii were collected from the 

campus of GM.D. Arts B.W. Commerce and Science College Sinnar, Nashik (Maharashtra), 

were washed thoroughly with distilled water to remove mud, dirt, impurities, and surtace 

contamination. The wash leaves were weighed accurately at gm each, cut into small pieces 

and pulverized using the mixer in 10 mL distilled water separately. Transfer the pest to a 100 

mL RB flask and add 30 mL of distilled water to each pest mixture, then gently heat at about 

80-90 °C for 1 h, then cool it, and filter it with Whatman filter paper (No. 41). The obtained 

filtrates use for the synthesis of Fez03 NRs after mixing. 

2.3 Synthesis of Fez0s Magnetic NRs 

Fe203 Magnetic NRs were successfully fabricated by a simple sol-gel auto-combustion 

technique using the Fe(NO:)3.9.H20, Eucalyptus citriodora, and Murraya koenigii leaves 

extract precursors. 

5g of Fe(NO3)3.9.H,0 was dissolved in 15 mL of distilled water, and stir it for the next 30 min 

at 70-80 "C, to the same homogeneous salt solution, 50 mL of the mixed leaves extract (1:1) 

added drop by drop over 40 min at 70-80 "C, stirring of mixture was continued for next 30 min 

upon addition of leaves extract is over. After that, the resulting solution was kept on a hot plate 

for the next 3 h at about 70-80 °C to get a thick paste. The paste obtained was heated to 100 

120 °C for 5 h in a hot air oven for auto-combustion to get a dried thick mass. Further dried 

mass, grind in mortar-pestle for 30 min to get dry powder. The obtained dried FezO3 powder 

was calcinated at 600 °C for 3 h. Finally, the Gray FezO3 powder obtained. The obtained 

nanocrystalline Fez03 Screen for the synthesis of ethyl 1,2,3,4-tetrahydro-6-methyl-2-0xo-4 

arylpyrimidine-S-carboxylate-THPMs derivatives. 

2.4 General procedure for ethyl 1,2,3,4-tetrahydro-6-methyl-2-ox0-4-arylpyrimidine-5 

carboxylate synthesis 

A mixture of freshly distilled Ethyl acetoacetate (l mmol), aromatic carbaldehyde (1.2 mmol), 
Urea (1.5 mmol), and biosynthesized Fez03 NRs (0.19 mmol) in ethyl alcohol (3mL) was well 
refluxed in a 25 mL RB flask under dark condition (Table No. 3, Entry 1 to 3). TLC was used 

to track the development of the reaction (using n-Hexane and Bthyl acetate in l:l proportion). 
Upon the completion of the reaction, the reaction mixture is kept near an external magnet for 
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5 to 7 min to separatc the Fe:O3 catalyst. and then the ethanolic layer of the reaction mixture is 

separated by decanting into a beaker through Whatman filter paper. In the end, the catalyst in 

RB was washed using i mL ethanol every time thrice, dried, activated, and used for a sequentiai 

cycle. After column chromatography, the pure product was obtained using n-hexane and ethyl 

acetate (85:15 to 40:60) solvent as a mobile phase. By using H NMR, and C NMR 

techniques, all the organic products were confirmed. 

2.5 Fez0; MNRs characterization technique 

Model V-770 - Jasco Spectrophotometer was used to get a UV-DRS of Fe2O3 NRs. The UV 

DRS abSorption spectra were measured fron 200 to 800 nm. A JASCO-4600, Type-A model 

range. 
spectrophotometer was used to acquire FT-IR spectra of NRs in the 400 to 4000 cm 

Bruker D8 diffractometer having Cu-Ka radiation (having à = 1.54060 A) with an angle 

between 20 to 80, with a minimum step size of 20 is 0.020° were carried out for crystal 

structure analysis ofbiosynthesized NRs. 10 kV accelerating voltage FEI Nova Nano SEM 450 

instrument was used to examine cross-section morphology or surface structure and element 

mapping of NRs. Quanta-Chrome NOVA 1000e model instrument was used to acquire the data 

of N2 adsorption-desorption, pore-sized distribution, and pore diameter at 77 K. The magnetic 

behavior of biosynthesized NRs was investigated using Vibrating Sample Magnetometry. 

Thiele's tube assembly measured the melting points of the synthesized ethyl 1,2,3,4-tetrahydro 

6-methyl-2-oxo-4-arylpyrimidinc-S-carboxylate scaffold. Finally, the Bruker Advance NEO 

500 MHz Spectrometer was used to confirm the molecular structure of synthesized ethyl 

scaffold with the 1,2,3,4-tetrahydro-6-methyl-2-oxo-4-arylpyrimidine-5-carboxylate 

instrument strength of 500 MHz and 126 MHz for 'H and "C nuclei, respectively. 

3. Result and discussion 

3.1 Physical, chemical, and structural characterization of the catalyst 

The powder X-Ray Diffraction pattern of biosynthesized Fez03 demonstrates that the sample 

contains Hematite and Maghemite mixed phase, with rhombohedral and cubic crystal systems 

[8]. Figure 1 revealed characteristic X-Ray Diffraction peaks at 20: 24.18 (110), 33.20 (211), 

35.68 (101), 40.92 (210), 49.53 (202), 54.15 (312), 64.10 (211), 72.01 (433), and 26.18 (211), 

30.23 (202), 35.72 (311), 43.42 (400), 46.20 (411), 57.44 (511), 63.01 (404), 74.66 (533) for 

Hematite and Maghemite phase respectively. This result of the mixed phase is in good 

agreement with previous studies for Hematite [9, 10] and Maghemite [11], respectively. The 



avcrage crystalline size of mixed-phase biosynthesized NRs was calculated using Scherrer's 

equation by Full Width at Half Maximum (FWHM) for prominent peaks, which were found to 
be 28.48 nm (Table 1). 
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Figure 1: XRD patterns of biosynthesized Fe,O; NRs 
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Table 1: Calculation of average crystal size of biosynthesized Fez0; NRs by Scherer equation 

211 
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Further morphological characteristics, sizes, and element mapping of fabricated Fe203 NRs 

were studied by FESEM analysis, as shown in Figure 2. According to FESEM images, the rod 

shaped morphology and uniform distribution were obtained Fig. 2(a-b) as-prepared NRs. 

500 nm 

Fe 

EHT 5.21 V 
WD 3.7 m 

NRs (b). 

Mag = 60 00 KX 
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Fe 

Signal A InLons 

10 
keV 

Figure 2: FE-SEM images of as-prepared Fea03 NRs (a-b). 
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15 

Additionally, as demonstrated in Figure 3a, the EDX spectrum indicated the FeO3 NRs 

elemental composition. This EDX analysis (Fig. 3b) shows that the material contains Iron (Fe) 

and Oxygen (O), demonstrating the formation of Fe203 NRs. 

500 nm 
EHT 521 KV 

3.7 (nm 

20 

WD 

(B) 

Element 

(B) 

Fe 

Mag : 50 00 K X 

Weight % 

79.49 

Sgral A inLens 

20.51 

Atomic % 

52.61 

47.39 

Figure 3: EDX spectrum of synthesized Fez0s NRs (a); Percent element composition of FeO; 

The FTIR spectrum was used to investigate the nature of chemical bonding in the molecule. 

Figure 4, FTIR spectrum of biosynthesized Fez03 NRs, shows intense absorption peaks at 

1581, 1095. 594, and 532 cm'. The peak at 1581 cm' may correspond to the amide bending 

vibration of proteins N-H bond or may be due to the stretching vibration of aromatic C=C 

bonds [12]. The next observed peaks at 1095 cm could be caused by aliphatic ether C-0 



stretching [12]. The two strong peaks of stretching vibration at S94 and 532 cm correspond 
to Fe-O bond formation in FeO; NRs [13-14]. 
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Figure 4: FTIR spectrum of biosynthesized Fez0, NRs 
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Figure 5 illustrates the main active phytochemicals found in Eucalyptus citriodora (Fig. 5a), 

and Murraya koenigii (Fig. 5b) leaves to explain how the metal precursor salt Fe(NO:)2 9 H;0 

can change into Fe-O; nanorods. The plausible reaction mechanism demonstrates how different 
active phytochemicals act as stabilizing and reducing agents. Diverse active phytochemicals 
are found in Eucalyptus citriodora and Murraya koenigii, inchuding saponins, carbohydrates, 
sterols, glycosides, alkaloids, flavonoids, terpenoids, and polyphenols [15-16]. For a possible 
reaction mechanism, a flavonoid has been chosen as a sample molecule to suggest the 

mechanism. Because of the electrostatic attraction between hydroxyl groups of flavonoid and 

cation of metal precursor, aromatic hydroxyl groups cling to ferric ions (Fe), and ferric ions 

and flavonoids form a stable complex. After the treatment of calcination, the complex 

decomposes and forms FezO; nanorods. As a result, the singlc-phase formation of Fe:O3 is not 

selective. Therefore, two phases were observed in the XRD analysis corresponding to a-Fe03 

and y-Fe;O0s (Figure 6). 
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Quercetin-3-0-alpha-L-rhamnoside 

Stirring for 30 min 

at 70-80 'C 

Quercetin 

HO 

OH 

OH 
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0H 

F 

OH 

Complex formation 
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Figure 5: Biologically active phytochemicals present in a) Eucalyptus citriodora and b) 

Murraya koenigii 
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Figure 6: A plausible reaction mechanism for the formation of FezO; NRs using metal salt and 

leaf extracts 

The optical absorbance of the fabricated mixed-phase Fe03 NRs (a-Fe20,-Hematite and y 

FezO3-Maghemite) was investigated in the range of 200 to 800 nm [17]. The corresponding 

spectrumn is shown in Figure 7a. The absorption spectra of a Fe203 NRs show the presence of 
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threc distinct adsorption zones [18], namely, the first region (200-400 nm) due to charge 

transfer from ligands to Fe* metal ion and because of the Fe* ligand field transitions 
contributions, in part from 'A1 ’T((P) at 290-3 10 nm, A ’ 'E(»D) and A, ’ Tz('D) at 
360-380 nm. The second region (400-600 nm) represents the end consequence of pair 

excitation of processes A + A, ’ 4T(G) + 4T(G) at 485-550 nm and overlapped 
contribution of "A1 ’ *E, 'Ai(G) ligand field transitions at 430 nm and the charge-transfer 
band tail. Region third (600-750 nm) is attributed to 640 nm for the A ’ T2(G) transition. 

Furthermore, according to the selection rules, the area's first and second absorption intensity is 
significantly higher than that of the third region, indicating that the absorption from charge 
transfer transitions or pair excitations is much stronger than that from ligand ficld transitions 

[19]. The bandgap energy of biosynthesized Fez0, NRs is calculated using Tauc's plot (direct 
method) (Figure 7b) and was estimated to be 1.98 eV. 

I.00 

0.75 -

.15 

0.94 

Absorbance 

J00 400 

(A) 

Wavelength (nm) 

M.Sc. Organic Chemistry Project: Academic Year 2022-23 

600 700 800 

60 

Rohii Ganesh Kokate 

20 

tn -

(B) 

Taue Plot (C2) 

22 13 

Energy (eV) 

2 

Figure 7: a) UV-DRS spectrum of bio-synthesized FezOs NRs; Band-gap cnergy by Tauc plot 

(b) 

Surface area and porosity of Fez03 NRS were calculated by Brunauer-Emmett-Teller (BET) N. 

adsorption/desorption studies to get an idea of the absorbance capacity ofbiosynthesized Fe:O; 

NRS, and Pore Size distribution (PSD) was obtained by Barrett-Joyner-Halenda (BJH) plot 

(Figure 8). The surface area of the as-formulated sample was observed to be 3.2097 m² g. 

The magnetic behavior of biosynthesized Fe203 NRs was investigated by Vibrating Sample 

Magnetometry (VSM). Figure 9 shows the hysteresis loop for synthesized FezO; NRS. The 

value of Ms, Hc, and Mr (Table 2) were estimated based on the hysteresis loop by applying 

the applied field in the range of -15 kOe to l5 kOe to study the magnetic characteristics of 

NRs. 
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Synthesis of ethyl 

1,2,3,4-tetrahydro-6-methyl-2-0xo-4-arylpyrimidine-5-carboxylate derivative 

Synthesis and purification of ethyl 1,2,3,4-tetrahydro-6-methyl-2-0xo-4-arylpyrimidinc-5-carboxylate 

carboxylate derivative 
Table 3: Synthesis of cthyl 1,2,3,4-tctrahydro-6-methyl-2-oxo-4-arylpyrimidinc-5-

Za-2c (1.2 mmol) 

derivative was carried 

1a (1 mmol) 

Entry² 

2 

3 

condition. 

H,N 

Isolable yield 
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-R 

NH, 

out according to section 2.4 procedure. 

2-fluoro Pheny! 

Fe,0, (30 mg; 0.19 mmol) 

3a (1.5 mmol) 

EtOH, Reflux, 25-35 Min. 

Aryl Carbaldehyde 

2-Bromo Phenyl 

4-Hydroxy Phenyl 

Product 
Code 

4e 

4f 

4g 

H 

4a-4c; 3 Examples (93-99 % Yield) 

Time 

(Min) 

35 

35 

35 

Yield 

(%) 

93 

99 

Reaction Condition: Ethyl 
acetoacetate (1 mmol), Aromatic aldehyde (1.2 mmol), Urea (1.5 

mol), Ethanol (3 ml), 
Catalyst-FezO; NRs (30 mg; 0.19 mmol; 4.83 mol %) under reflux 

96 



Ethyl 4-(2-fluorophenyl)-1,2,3,4-tetrahydro-6-methyl-2-oxopyrimidine-5-carboxylate 

4EHNMR (S0 MH, MSO) 

H,c 

12.5 

210 

11.5 

200 

4E-"CNMR(126 MH, DMSO) 

10.5 

H,ç 

180 

-165.4703 

14 

170 

9.2547 

9.0 

i49 4239 

150 

8.0 7.5 

40 130 

7.0 6.5 

120 

.04 

-97.9190 

100 

2.12 

6.0 5.5 S.0 4.5 4.0 3.5 3.0 2.5 2.0 

90 20 

-2.5023 -2219 

-s9,5498 

3.11 

J.5 1.0 0.5 0.0 

30 

-14.3320 --18.1763 
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125 

mbronophenyy*ryaro--imethyl-2-oxopyrimidine-5-carboxvlate -l19386 

AF.'H NVR (S0 MHz, DMSO) 

J1.5 10.5 

-172.483 
--165.4189 

4t."CNMR (126 M Hz, DMSO) 

B 
77 

14 

I.00 

9.5 9.0 8.5 8.0 

143.8561) 

7.5 7.0 

1.04-« 

-98.7257 

0ject: Academic Year 2022-23 

00 

o1 2.11 

6.5 6.0 5.5 S.0 4.5 4.0 3.5 3.0 25 2.0 1.5 L.0 . 0.0 

3.08 

-$9,5165 --$4,4%45 



125 

210 

H,C 

200 

H,c 

OH 

4G-CNMR (126 MHL DMSO) 

190 

10.5 

OH 

180 

--165.8920 

170 

9.5 9.0 8.5 

-9.10:9 9.1017 

l60 

rt48.2134 

150 

-135.9082 

140 

DXYphenyl)-6-methyl-2-oxopyrimidine-5-carboxylate 

8.0 7.5 7.0 6.5 6.0 5.5 

-127.S745 -115,4484 

120 

-I00.2150 

I00 

5.0 4.5 4.0 3.5 3.0 2.5 2.) 1.5 L0 0.5 

80) 

Z022-23 

-S9.5745 -S3.9036 18.2046 
4 

) 
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aldchydc to gct THPMS. The third 
subscqucntly undergocs nuclcophilic addition on 

Inechan1stic path involves a Knocvenagel-type reaction (Figure 10c) (22]. Here firstly, the 

condensalion of an aldchyde with cthy! 3-hydroxybut-2-cnoate (enol gencrated in-silu form 

Ethyl acctoacetate) takes placc. which on reaction with urca result in the formation of THPMs. 

In the last decáde, De Souza ct al. [231. Neto et al. [241. and Puripat et al. [25] did a comparat1vc 

study on the mnechanistic path of the Biginclli reaction. They found that the Iminium 

intcrmcdiatc routc is favorcd ovcr the Enaminc and Knocvcnagcl routc. According to Puripat 

et al. [25], bascd on AFIR and DFT calculation, the order of reactive intermediate formation is 

Imine > Enamine > Knoevenagel route. 

Rouie 

Iminium 
Route (1) 

Enamine 
Route (2) 

Knoevenagel 
Route (3) 

Con ponent i 

H,N 

Ar. 

Cuinpieni 2 

4. Conclusion 
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Condematon 

-H,0 Condensation 

-H,0 

-H,0 

lnternediuies 

OEt 

OEt 

Cumooneni 3 

H. 

0 A 

OEt 

Cyelization 

Cyclization 

Cyclization 

EtO 

Pruduct 

Figure 10. Possible reaction mechanism for the Fe:O; NRs catalyzed THPMs synthesis 

In this study, for the first time, mixed-phase Fez0: NRs were biologically synthesized using a 

mixture of Eucalyptus citriodora and Murraya koenigii leaf extracts and its application as a 

heterogencous magnetic nanocatalyst in the multicomponent Biginelli reaction was reported. 

The catalyst was synthesized through an utterly green approach and then characterized by 

XRD, UVDRS, FTIR, FESEM, EDX, and VSM analysis. Then, the practical synthesis of ethyl 

1,2,3,4-tetrabydro -6-methyl-2-oxo-4-arylpyTimidine-5-carboxylate was prepared with an ethyi 

acetoacetate, aromatic aldehydes, urea with a catalytic amount of the magnetically recoverable 

Fe:0; NRs in ethanol as a green solvent. The notable merits of this protocol are easy workup 

procedure, reusability of catalyst, being clean and safe and having excellent yields of the final 



products. This eco-fricndly approach for synthesizing Fe2O3 NRs can opcn new horizons for 

exploring their possible role in organic transformation. 
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