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Abstract:

A mixture of 2-amino-4-(3-bromo-4,5-dimethoxyphenyl)-6-(4-nitrophenyl)pyridine-3-carbonitrile and
bis(methylthio)methylene malononitrile (BMMM) was combined with banana peel powder (1gm) in DMF as the
solvent and refluxed for approximately 4-6 hours to obtain the pyrido-pyrimidine nucleus (yield: 77%). The
structures of the synthesized compounds were confirmed through IR, *H NMR, and mass spectral analyses.
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Introduction:

Heterocyclic compounds containing
nitrogen, oxygen, and sulfur exhibit significant
pharmacological activity. Compounds such as
pyridine, pyrimidine, and triazine demonstrate
noteworthy pharmacological properties, with some
fused heterocyclic compounds containing pyridine
showing remarkable antitubercular activity[1].
Additionally, fused heterocyclic compounds
featuring pyrido-pyrimidine and its derivatives
display enhanced antibacterial activity against both
Gram-positive and Gram-negative bacteria[2].
Researchers have long been interested in the
chemistry of these heterocyclic compounds and their
derivatives due to their promising biological
activities[3].

A.B.A. El-Gazzar et al.[4] reported a one-
step synthesis of pyrido[2,3-d]pyrimidine-2-thiones
through the reaction of an appropriate aldehyde,
malononitrile, and 6-amino thiouracil. They also
described an alternative method using arylidine
malononitrile with 6-amino thiouracil to obtain the
same compound. Sangeeta Bhargava et al.
[5]synthesized novel pyrido-pyrimidine derivatives
and investigated their microbial properties. They
prepared a series of these derivatives via the
condensation of 2-amino-3-cyano-4,6-disubstituted
pyridine with various reagents, such as formamide,
urea, and thiourea. All synthesized compounds were
reported to exhibit antibacterial and antifungal
activity. Additionally, heterocyclic compounds
containing  cyanopyridine and  cyanopyrane
derivatives  demonstrate  versatile  biological
activities, including antimicrobial,[6] antitubercular,
[7] anti-inflammatory, [8] antitumor, [9]antiviral,
[10] D.H. Vyas et al. [1] reported the synthesis and
antimicrobial  activity = of  several  novel

cyanopyridine and cyanopyrane compounds. They
prepared cyanopyridines by reacting substituted
chalcones with malononitrile in the presence of
ammonium acetate, yielding 2-amino-3-
cyanopyridine. Based on this literature review, we
believe it is worthwhile to synthesize bicyclic
heterocyclic compounds containing a pyrido-
pyrimidine nucleus and its 2-substituted derivatives.
Recently, there has been an increasing
demand for heterogeneous catalysts in chemical
transformations due to their ease of handling,
operational simplicity, high selectivity, and
reusability. To address the drawbacks of
homogeneous catalysts, such as difficulties in
separation and regeneration, it is essential to focus
on the use of inexpensive and readily available
heterogeneous catalysts.[11] Natural waste, such as
Musa sapientum (banana) peel, is an easily
accessible heterogeneous catalyst that can be
utilized for the synthesis of benzofuran-2-yl phenyl
methanone derivatives. The peel, which constitutes a
significant portion of fruit and vegetable waste,
accounts for approximately 40% of banana
production. Composition analysis of banana peel
reveals a high concentration of various minerals.[12]
On average, a banana contains about 460 mg of
potassium, with the peel containing around 40% of
that amount, or approximately 180 mg of potassium
per peel. This potassium is present in the form of
potassium ions, which can be quantified by the
weight of potassium carbonate.[13] We present an
eco-friendly protocol for synthesizing 8-(3-Bromo-
4,5-Dimethoxyphenyl)-6-(Nitrophenyl)-4-Imino-2-
(Methylsulfanyl)-4H-Pyrido[1,2-a]Pyrimidine-3,9-
dicarbonitrile  using  2-amino-4-(3-bromo-4,5-
dimethoxyphenyl)-6-(4-nitro -phenyl) pyridine -3-
carbonitrile and bis(methylthio)methylene
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malononitrile (BMMM). This reaction is conducted
in the presence of banana peel powder, a natural and
biodegradable catalyst, in acetone at room
temperature (Scheme 1).

Experimental:

General details: Melting points were determined in
open capillary tube and were uncorrected. TLC was
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aluminum plates. IR spectra were obtained using
the potassium bromide pellet technique. *H NMR
spectra were recorded on an AVANCE 300 MHz
spectrometer in DMSO, with TMS as the internal
standard. Mass spectra were acquired using an FT
VG-7070 H mass spectrometer employing the El
technique at 70 eV.

carried out with Merck silica gel 60-F-254

General procedure for the synthesis of Synthesis of 8-(3-bromo-4,5dimethoxy phenyl)-6-(nitrophenyl-4-
Imino -2 (methylsulfanyl)-4H-pyrido[1,2-a] pyrimidine-3,9dicarbonitrile:

In this study, we report the synthesis of 8-(3-bromo-4,5-dimethoxyphenyl)-6-(nitrophenyl)-4-imino-2-
(methylsulfanyl)-4H-pyrido[1,2-a]pyrimidine-3,9-dicarbonitrile. This was achieved by refluxing a mixture of 1 g
(0.0017 mmol) of 2-amino-4-(3-bromo-4,5-dimethoxyphenyl)-6-(4-nitrophenyl)pyridine-3-carbonitrile with 0.29
g (0.0017 mmol) of [bis(methylsulfanyl)methylidene]propane dinitrile in the presence of banana peel powder
(1gm) and DMF as the solvent for approximately 4-6 hours. The purity of the compound was assessed using TLC,
where it appeared as a single spot in benzene. The structure of the compound was confirmed through elemental
analysis and spectral data.
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2-amino-4-(3-bromo-4,5-dimethoxyphe nyl)-
6-(4-nitrophenyl)pyridine-3-carboni trile 8-(3-bromo-4,5-dimethoxyphenyl)-6-(nitrophenyl-
4imino-2-(methylsulfanyl)-4 H -pyrido[1,2a ]

pyrimidine3,9-dicarbonitrile
Scheme 1: (i) -Reaction conditions: DMF, Banana peel powder, Reflux 4-6 hrs

Spectral data:

8—(3—bromo-4,5—dimethoxyphenyl)—6—(nitrophengl—4imino—2—(methylsulfanyl)—4 H -pyrido[1,2a]
pyrimidine3,9-dicarbonitrile: Yield: 77 %, M.P : 261°C, IR:(KBr/cm-1) : 3444 (=NH), 3382 (-NH), 1622
(C=N), 1518 & 1340 (-NO2, asymmetric and symmetric stretching), EI-MS: (m/z:RA%) : 577 (M+1),
Elemental analysis : C,sH;7,BrNgO,S Calculated: (%) C 52.00, H 2.97, N 14.55, O 11.08, S 5.55 Found (%) : C
51.90, H 2.95, N 14.50, O 11.03, S 5.50.

Result and discussion: A literature survey reveals
that significant work has been published on
pyrimido-pyrimidine  heterocycles.  Compounds
containing  pyrimido-pyridine  derivatives have
demonstrated notable anti-inflammatory,
antiallergic, antitumor, and antihypertensive
activities. In the present study, we report the
synthesis of pyrido-pyrimidine and its 2-anilino
derivatives.

The pyrido-pyrimidine nucleus, specifically
8-(3-bromo-4,5-dimethoxyphenyl)-6-nitrophenyl-4-
imino-2-(methylsulfanyl)-4H-pyrido[1,2-
a]pyrimidine-3,9-dicarbonitrile, was synthesized
through the reaction of 2-amino-4-(3-bromo-4,5-
dimethoxyphenyl)-6-(4-nitrophenyl)pyridine-3-
carbonitrile with bis(methylthio)methylene
malononitrile in the presence of banana peel powder
in DMF. The compound features a methylthio group
at the 2-position, which serves as an excellent

leaving group. This group can be replaced by
selected nucleophiles, such as substituted aniline
groups. Thus, the reaction of pyrido-pyrimidine with
these selected nucleophiles in the presence of
banana peel powder in DMF vyields the
corresponding 2-anilino derivatives of the pyrido-
pyrimidine nucleus.

Conclusion:

In conclusion, we have developed a
straightforward one-pot synthesis for the target
compounds using readily available starting
materials. This method involves a series of reaction
equilibria that ultimately lead to an irreversible step,
resulting in the desired product. Compared to multi-
step syntheses, one-pot reactions require minimal
effort and often achieve quantitative yields.

S.L. Nakkalwar, H.M. Kasralikar, S.B. Patwari, N. S. Kaminwar

70



IJAAR Vol.12 No.2

Acknowledgement:

The authors are grateful to the Principal,

Lal Bahadur Shastri Mahavidyalaya, Dharmabad for

providing the laboratory facilities.

References:

1. DH. Vyas, S.D.Tala, J.D. Akbari, M.F.
Dhaduk, K.A. Joshi, & H.S. Joshi., (2009),
“Synthesis and antimicrobial activity of some
cyanopyridine and cyanopyrans towards
Mycobacterium  tuberculosis and  othewr
microorganisms”, Indian journal of chem,; 48B:
833-839.

2. Sambhaji P. Vartale, Nagesh D. Kalyankar,
Nilesh K. Halikar, (2012), “Synthesis and
antimicrobial activity of 3-cyano-4-imino-2-
(methylthio)-7-  methyl-4H-pyrido  [1,2-a]
pyrimidine derivatives”, JOCPR; 4(1): 186-
191.

3. F.A. Attaby, S.M. Eldin and M.A. Razik (1995),
“Reactions with cyanothioacetamide
derivatives: synthesis and reactions of some
pyridines and thieno [2,3-b]pyridine
derivatives”, Phosphorous, Sulphur and Silicon
and Related Elements; 106, 21-28.

4, A.B.A. El-Gazzar, H.N.Hafez and E.M.A.
Yakaout, (2007), “One-Pot Synthesis of
Pyrido[2,3-d]pyrimidine-2-thiones and a Study
of their Reactivity Towards Some Reagents”
Journal of the Chinese Chemical society,; 54:
1303-1312.

5. Sangeeta Bhargava & Lokesh K. Rajwanshi,
(2013), “Synthesis of some novel pyrido[2,3-
d]pyrimidine derivatives and their antimicrobial
investigations”.lJC, 52-B, 3, 448-452.

6. Dandia A., Sehgal V. & Singh P. SYNTHESIS
OF FLUORINE-CONTAINING 2-ARYL-3-
PYRAZOLYL/PYRANYL/ISOXAZOLINYL-
INDOLE DERIVATIVES AS ANTIFUNGAL
AND ANTIBACTERIAL AGENTS Indian J.
Chem.32 B, 1993; 1288-1291.

7. Kachhadia V.V., Patel M.R. & Joshi S.H.,
Synthesis of Isoxazoles and Cyanopyridines
Bearing Benzo(b)thiophene Nucleus asPotential
Antitubercular and Antimicrobial Agents. J Sci,
I R Iran, 2004; 15(1): 47-51.

8. Abdel-Galil, Amr & Mohamed M, Anti-
inflammatory profile of some synthesized
heterocyclic pyridone and pyridine derivatives
fused with steroidal structure. Bioorg med
Chem, 2006; 14: 4341-4352.

9. Pedro O.M., Jose M.P., John IL.P. Jesus V., &
Victor S.M., “Prins-Type Synthesis and SAR
Study of  Cytotoxic  Alkyl Chloro
Dihydropyrans”

10. Chem MedChem, 2006; 1: 323-329.
Perez-Perez M., Balzarini J, Rozenski J., De-
Clereq, E & Herdewijn P, Synthesis and
antiviral activity of phosphonate derivatives of

11.

12.

13.

ISSN - 2347-7075

enantiomeric dihydro-2H-pyranyl nucleosides.
Bioorg Med Chem Lett, 1995; 5: 1115-1118.

M. Haghighi, and S. Gooneh-Farahani, Insights
to the oxidative desulfurization process of fossil
fuels over organic and inorganic heterogeneous
catalysts:  Advantages and  issues.
Environmental Sci. & Pollution, Res. vol. 27,
n0.32, (2020), pp. 39923- 39945.

F. D. Romelle, A. Rani, and R. S. Manohar,
“Chemical composition of some selected fruit
peels , Eur. J. Food Sci. & Tech., vol. 4, no. 4,
(2016), pp. 12-21.

N. A. N. B. Ma’arof, N. Hindryawati, S. N. M.
Khazaai, P. Bhuyar, M. H. A. Rahim, and G. P.
Maniam, , Exploitation of costeffective
renewable heterogeneous base catalyst from
banana (Musa paradisiaca) peel for effective
methyl ester production from soybean oil.
Appl. Nanoscience (2021), pp. 1-12.

S.L. Nakkalwar, H.M. Kasralikar, S.B. Patwari, N. S. Kaminwar

71



