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JANATA SHIKSHAN SANTHA’S
KISAN VEER MAHAVIDYALAYA, WAI

CERTIFICATE
DEPARTMENT OF CHEMISTRY

This is to certify that, Miss. Shinde Kajal Rajendra, Miss. Tarate Vaishnavi
Anil,Miss. Shelar Swapnali Subhash, has successfully completed the project work on
“Synthesis of Benzodiazepine Derivatives” which is being submitted here with as partial
fulfillment for the award of Degree of Master of Science Department of Chemistry,
ShivajiUniversity Kolhapur.

This project is the result of data information coliected from the respective
information media and we have successfully verified the result obtained.
All the resulting aspects are found to be correct and appropriate in the view of
This project and the best of our knowledge.

Date: 24/ 27/ 2024

Place:- Wai

Prof. Dr. D. N. Zambare Mrs. D.S. Patil
Head of Department Project Guide,
Department of Chemistry,
Kisan veer Mahavidyalaya, Wai.

External examiner

& Scanned with OKEN Scanner



(¥ Sscanned with OKEN Scanner




(¥ Scanned with OKEN Scanner




(¥ Sscanned with OKEN Scanner




(¥ Scanned with OKEN Scanner




(¥ Sscanned with OKEN Scanner




(¥ Sscanned with OKEN Scanner




(¥ Sscanned with OKEN Scanner




(¥ Scanned with OKEN Scanner




JANATA SHIKSHAN SANSTHA'S
KISAN VEER MAHAVIDYALAYA,WAI

SRy o

DEPARTMENT OF CHEMISTRY

Certificate

This is to certify that the project report entitled “SYNTHESIS AND
CHARACTERISATION OF AZO DYE FROM ACACIA
CATECHU” submitted by Mr. WAGH AGAMYA SHANKAR, Mr.
KACHARE RAHUL SUBHASH in fulfilment ofthe project work,
prescribed bySHIVAIJI UNIVERSITY, KOLAHAPUR forM.Sc. course in

Organic Chemistry have been completed satisfactorily undermyguidance
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Owing 10 their extensive applications, numerous approaches for the synthesis of

benzodiazepines have been reported by reaction between o-phenylenediamines (OPDAs) and

enones, ketones, or f-halo ketones using several homogenous catalysts such as BFs:etherate[ 7],

NaBH4[ 8], polyphosphoric acid [9], solvent free under microwave irradiation[ 10], ZnCl[11],

YBOTD:[12]. tonic liquids [13].Along with that various solid acid as well as solid supported

catalysts have been used for the synthesis of 1,5-benzodiazepines that includes sulfate

zircomial 14],  amberlyst-15[15], stannic oxide NPs[16], polymer-supported FeCls[17],

ALOVIMOSIR], Zeohite[19], H-MCM-22[20], and Hg(OT1)s121]. However, all of these

procedures have difficulties, which include expensive reagents, drastic reaction conditions,

comparatively long reaction time, low yields, generation of side products and difficulty in

retrieval and reuse of the catalysts. Consequently, developing a novel approach for the synthesis

of 1.5-benzodiazepines in terms of being eco-friendly, simple and economically feasible is still

of prime importance. To overcome all those limitations, development of green and

environmentally sustainable synthetic methods is extremely required. Usually, heterogeneous

calalysts offer various advantages such as modesi reaction conditions, high selectivity, high

yield and ease of work-up processes. Recently organic transformations by using solid super

acid catalyst are receiving a great importance. Among the several solid acid catalysts studied,

sulfated tin oxide has fascinated much courtesy because of its super-acidity, non-toxicity and

low cost [22].

As a part of our research, here we validate the synthesis of 1,5-benzodiazepines by using

sulfated tin oxide as catalyst through condensation of o-phynelencdiamines with various

ketones in ethanol at reflux condition (Scheme 01).

N NH, 0 Sulphated Tin Oxide N N\t\ R,
l - + R N’ R3 - ! i / R;
N, I Ethanol/ water & N¢<
{ ) Reflux 3(1-10) R,
Scheme 01
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Scheme 4

3.4 P. Hazarika et al. Approach(2007)

P. Hazarikaet. al. have reported the One-pot synthesis of 1,5- benzodiazepine derivatives
in excellent vields using indium chloride as an effective catalyst from o-phenylenediamine and

a vanous ketones in aqueous medium at room temperature with stirring. (Scheme 5)[27]

R; = alkyl, alryl

Scheme 5

1
f H R R,
| ,NH'_) Q N N

B inCly (10 mole %) X
) E + 2 /U\ - |l R,

= Ry CH;R,  RT,H,0 N 1
! i NH, N
| “ i
" R, = H. alkyl
1
L

3.5 M. A. Alibeik et al. Approach (2008)

M. A. Alibeik have been proposed the hugely effective, discerning synthesis of 1,5-
benzodiazepines at room temperature by stirring o-phenylenediamine with ketones employing

alumina supported 12- tungstophosphoric acid (30 wit%) as catalyst under solvent free

condition (Scheme 6)[28].

O ]
NH; TPA/ ALOD, XN R,

R2 h ing = e,
R, NI, RT , Stirring e )

Ry, Ry, Ry= H, alkyl, aryl

Scheme 6
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4. PRESENT WORK

T the present work, we have developed synthesis of 1,5-benzodiazepine derivatives

using sulfated tin oxide as solid super acid catalyst at reflux condition in ethanol.

e i
NH H R*t

| . \ . 9 Sulphated Tin Oxide P Nafs R.

& H 4 ,u R o T A SR T I ; R.

L SegPs R >t : |

' ; NH, Fthanol/ water ~F ==

‘ 1 2 Reflux 3a-g) Ry

4.1 Materials and Method

All the reagents used were brought from Sigma Aldrich, SD Fine. Solvents utilized for
chromatography were distilled to make them pure. The reactions were reviewed with TLC
using aluminum coated with silica gel. Melting points of produced derivatives were assessed
on Fisher John’s apparatus. The synthesized derivatives were examined by IR 1H NMR
spectroscopy and Mass Spectrometry. IR spectra were invaded from a Perkin Elmer Spectrum
RX FTIR (SAIF, Punjab University, Chandigarh) instrument. 'HNMR was recorded on a
Bruker Advance ! 400MHz Spectromcter (SAIF, Punjab University, Chandigarh) using
tetramethylsilane as standard in CDCl;. SEM images were obtained using Carl Zeiss LSM 710
and Quanta 200 from FEIL

4.2 Synthesis of Sulfated Tin Oxide Catalyst

Sulfated tin oxide was produced ensuing literature process [23]. 50 g of stannous
chloride was dissolved in 150 ml water. The pH of solution was adjusted to 8 with addition of
20% ammonia drop wise with continuous stirring. The precipitate developed then appended in
200 ml cold ammonium acetate solution (1 to 5%). The solid generated was salvaged by

filtration and dried at 100 °C for 24-30 h. 20 ml concentrated H>SO4 was added slowly to

obtained tin oxide and allowed to stand for 1 h. The solid obtained was filtered and dried at 100

C, then further heated at 500° C for 4 h and potted in a closed sample bottle.
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Fig. TLC of Sulphated Tin Oxide

'R “

7. TLC ANALYSIS

Afer completion of the peaction, the for

chromatography (TLC).

o

[ Catalyst |

Fig. TLC of Derivative

med products were analyzed by (hin Jayer

Fig. TLC of Derivative
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