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Abstract. In the article synthesized 2,3-trimethylene-3,4-dihydropyrido[2,3-d] pyrimidin-
4-one from 2-Aminonicotinic acid and pyrrolidone-2 in the presence different agents, such as
PCls, POCIs. Its reduction reaction with NaBH4 carrying out. Obtained 2,3-trimethylene-1,2,3,4-
tetrahydropyrido[2,3-d] pyrimidin-4-one — this three-component coupling of a carbonyl, an amine
and a hydrophosphoryl compoud leads to a-aminophosphonates, phosphorous acid-
formaldehyde; aldehydes in three component system; minomethylphosphonic acid synthesis based
on kabachnik-filds reaction. 2,3-trimethylene-3,4-dihydropyrido[2,3-d] pyrimidin-4-one 35% da
product obtained. The reason of low reaction yield was studied. Structures were confirmed using
IR and 1H NMR spectroscopies. Obtained product reduced using NaBH4 and 2,3-trimethylene-
1,2,3,4-tetrahydropyrido[2,3-d] pyrimidin-4-one synthesis was carried out with high yield. 2,3-
trimethylene-1,2,3,4-tetrahydropyrido[2,3-d] pyrimidin-4-one and respective aminophosphonic
acids were synthesized in three component system with high yield.

Keywords: 2,3-trimethylene-3,4-dihydropyrido[2,3-d] pyrimidin-4-one, 2,3-trimethylene-
1,2,3,4-tetrahydropyrido[2,3-d]  pyrimidin-4-one, 2-Aminonicotin  acid, pyrrolidone-2,
Kabachnik—Filds reactions & IR spectra

INTRODUCTION

In the world synthesis of new physiologically active derivatives of pyrido[2,3-d]pyrimidin
and creation on their basis of modern medicinal facilities come with the use of high-tech. It is
known that the anti-cancer drugs applied to date, destroying malignant cancer cells, simultaneously
damage healthy cells.

Representatives of pyrido[2,3-d]pyrimidins is preferentially operating anti-cancer drugs of
palbocyclik, preparations of antibacterial action of pipemidic and piromid acids are worked out by
the world scientists. These medical facilities promote practical interest in derivatives.

Organophosphous compounds are ubiquitous in nature and find applications in the fields
of agriculture, medicine, and industry [1-3]. Some organophosphorus compounds are important
pesticides [4], bactericides [5-7], and antibiotics [5]. Phosphorus analogues of a-pyrones act as
HIV protease inhibitor [8]. a-aminophosphonic acids constitute important motifs among the
organophosphorus compounds in medicinal chemistry due to their obvious structural similarities
to a-amino acids [9,10]. Many natural and synthetic aminophosphonic acids and their ester and
peptide derivatives display a wide range of biological activities [11,12], act as herbicides [13],
enzyme inhibitors [14], and antibacterial [15,16] antiviral [10], and antitumor [17] agents, and may
even be peptide mimics [18].

The most common synthetic route to a-aminophosphonic acids is via chemical
manipulation of the corresponding a-aminophosphonates [19-21]. The hydrophosphonylation of
imines is a widely used method for the synthesis of a-aminophosphonates [19-27]. This is achieved
by one of two pathways: () in a two-component fashion known as the Pudovik reaction [28,29]
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or (I1) by the Kabachnik-Filds reaction [22, 23, 30, 31] which combines in situ formation of imine
by condensation of amines with an aldehyde or ketone and an hydrophosphonylation step [32].

One-pot Kabachnik-Filds reaction can be promoted by acidic or basic catalysts, microwave
irradiation, or by heating [33]. Due to the above—mentioned factors, in this paper we reported the
synthesis of a-aminophosphonates with high yield using a recyclable catalyst for applications in
medicine and industry.

MATERIALS AND METHODS

Threecyclic 2,3-thremetilenpyrido[2,3-d] pyrimidin-4-one (1) was synthesized coming
from 2-aminonicotinic (2-amino-3-pyridin carboxylic) acid that was exposed to condensation with
pyrrolidone-2 in the presence of POClIs.
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Scheme 1: Synthesis of 2,3-trimethylene-3,4-dihydro-pyrido[2,3-d]pyrimidin-4-one

Yield of products of condensation with lactam row 2-aminotiophen-3-carboxylic, 2-
aminobenzoyic(antranilic) and 2-aminopyridin-3-carboxylic acids go down. So, if 2,3-
threemetylentieno[2,3-d]-pyridin-4-one is got with 81% vyield, and 2,3-polymetylen-hinazalon -
with 56-70% yield, in the cases of 2,3-threemetylenpyrido-[2,3-d]pyrimidin-4-one (1) he made a
35%. This fact explained by that m-electron a surplus tiophenic ring facilitates, and zm-deficit
pyridinic ring hampers flowing of this condensation.

In infrared spectrum 1 there are absorptions bands characteristic for amido carbonyl groups
(N-C=0) in area of 1683 cm, and absorption bands of C2=N1 double bond show up in area of
1625 cm™.

In 1H NMR spectrum 1 (CDCI3) aromatic protons are observed in the weak fields at 7.31-
7.34 ppm in a kind duplicate of duplicates (1H, dd, J=4.6, 7.9, H-6), 8.48-8.53 (1H, ppm J=2.0,
7.9, H-5) and 8.86-8.89 (1H, ppm, J=2.0, 4.6, H-7).

Selective reduction of N1=C2 bonds. Reduction of 2,3-three-metylenopyrido[2,3-d] by the
pyrimidin-4-one (1) borhydrid of natrium in a spirit solution at boiling results in formation of 2,3-
threemytilen-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-4-on (2). In this case, selective reduction
goes N1=C2 to double bonds of pyrimidinic ring, and carbonyl group C=0 in position 4 remains.
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Scheme 2. Reactions of 1 with NaBH4
CONCLUSIONS
The new method of preparation of 2,3-threemytilenpyrido[2,3-d]-pyrimidin-4-one
condensation of 2-aminonicotinic acid with lactam.
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Carries out selective renewal of N1=C2 double bonds of 2,3-threemytilenpyrido[2,3-d]-

pyrimidin-4-one.

The synthesis of new a-aminophosphonic acid was achieved in high yields through a one-

pot three-component reaction process, a Kabachnik-Filds reaction. It involves the reactions among
2,3-trimethylene-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-4-one, substituted aromatic aldehydes,
and phosphorous acid in dry toluene at reflux temperature. Their structures were determined by
elemental analysis IR, 1H-NMR, and mass spectral data.

10.

11.

12.

13.

REFERENCES
E. Breuer, The Chemistry of Organophosphorus Compounds, vol. 4, John Wiley & Sons, New
York, NY, USA, 1996.
K. Srinivasulu, M. Anilkumar, C. Nagaraju, and C.S. Reddy “Synthesis and bioactivity of
some new 2 substituted 3,4-dihidro-1-(9H-carbazol-4-yloxy)methyl-3-[2-(2-
methoxyphenoxy)ethyl]-1.3.215-oxazaphosphole 2-oxides, sulfides and selenides,” Arkivoc,
vol. 2007, no. 14, pp. 100-109.
T.K. Prakasha, R.O. Day, and R.R. Holmes, “New class of bicyclic oxyphosphoranes with
an oxaphosphorinane ring: Molecular structures and activation energies for ligand exchenge,”
Journal of the American Chemical Society, vol. 116, no. 18, pp. 8095-8104, 1994,
C. Fest and K.J. Schmidt, The Chemistry of Organophosphorus Pesticides, vol. 12, Springer,
1982.
M.S. Bhatia and P. Pawanjit, “Phosphorus containing heterocycles as fungicides: synthesis of
2,2’ diphenylene chlorophosphonate and 2,2’ diphenylene chlorothiophosphonate”,
Experientia, vol. 32, no. 9, p. 1111, 1976.
P.N. Manne, S.D. Deshmukh, N.G.V. Rao, H.G. Dodale, and S.N. Tikar, “Efficacy of some
insecticide against Helicoverpa armigera”, Pestology, vol. 34, p 65, 2000.
D. Hendlin, E. O. Stapley, M. Jackson et al., “Phosphonomycin, a new antibiotic produced by
strains of Streptomyces”, Scence, vol. 166, no. 3901, pp. 122-123, 1969.
AM. Polozov and S.E. Cremer, “Synthesis of 2H-1,2-oxaphosphorin 2-oxides”, Journal
of Organometallic Chemistry, vol. 646, no. 1-2, pp. 153-160, 2002.
V.P. Kukhar and H.R. Hundson, Aminophosphonic and Aminophosphinic Acids: Chemistry
and Biological Activity, John Wiley & Sons, New York, NY, USA, 2000.
J. Huang and R. Chen, “HYPERLINK an overview of recent advances on the synthesis and
biological activity of a-aminophosphonic acid derivatives”, Heteroatom Chemistry, vol. 11,
pp.480-492, 2000.
L.D. Quin, A Guide to Organophosphorus Chemistry, vol. 11, Wiley, New York, NY, USA,
2000.
J. Hiratake and J. ODA, “Aminophosphonic and aminoboronic acids as key elements of a
trantsition state analogue inhibitor of enzymes,” Bioscience, Biotechnology, and
Biochemistry, vol. 61, no. 2, pp. 211-218, 1997.
L. X. Xiao, K. Li, and D. Q. Shi, “A Convenient Synthesis and Herbicidal Activity of N-
phosphonoalkylpyrazolo[4,3-€][1,2,4]-triazolo[1,5-d]pyrimidines,” Phosphorus, Sulfur, and
Silicon and the Related Elements, vol. 183, no. 12, pp. 3156-3165, 2008.

106



SCIENCE AND INNOVATION
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 6 JUNE 2023
UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

M. C. Allen, W. Fuhrer, B. Tuck, R. Wade, and J. M. Wood, “Renin inhibitors. Synthesis of
transition-state analogue inhibitiros containing phosphorus acid derivatives at the scissile
bond,” Journal of Medicinal Chemistry, vol. 32, no. 7, pp. 1652-1661, 1989.

F. R. Atherton, C. H. Hassall, and R. W. Lambert, “Synthesis and structure-activity
relationships of antibacterial phosphonpeptides incorporating (1-aminoethyl) phosphonic acid
and (aminomethyl) phosphonic acid,” journal of medicinal chemistry, vol. 29, no. 1, pp. 29-
40, 1986.

R. F. Pratt, “Inhibition of a class C B-lactamase by a specific phosphonate monoester,”
Science, vol. 246, no. 4932, pp. 917-919, 1989.

G. lavielle, P.Hautefaye, C. Schaffer, J. A. Boutin, C. A. Cudennec, and A. Pierre, “New a-
amino phosphonic acid derivatives of vinblastine: chemistry and antitumor activity,”
Journal of medicinal chemistry, vol. 34, no.7, pp.1998-2003, 1991.

P. Kafarski and B. Lejczak, “Biological activity of aminophosphonic acids,” phosphorus,
Sulfur, and Silicon and the Related Elements, vol. 63, no. 1-2, pp. 193-215, 1991.

V. Ria and I. N. N. Namboothiri, “Enantioselective conjugate addition of dialkyl
phosphites to nitroalkenes,” Tetrahedron Asymmetry, vol. 19, 20, pp. 2335-2338, 2008.

E. Kuliszewska, M. Hanbauer, and F. Hammerschmidt, “preparation of «-
aminobenzylphosphonic acids with a stereogenic quaternary carbon atom via
microscopically configurationally stable a-aminobenzyllithiums,” Chemistry A, vol. 14, no.
28, pp. 8603-8614. 2008.

V. Coeffard, 1. Beaudet, M. Evain, E. Le Grognec, and J. P. Quintard, “Preparation
and transmetallation of enantioenriched a-aminoorganostannanes derived from N-boc
phenylglycinol: Organic Chemistry, vol. 2008, no. 19, pp. 3344-3351, 2008.

R. A. Cherkasov and V. I. Galkin, “The Kabachnik-fields reaction: synthetic potential
and the problem of the mechanism,” Russian Chemical Reviews, vol. 67, no. 10, pp. 587-
882, 1998.

N. S. Zefirov and E. D. Matveeva, “Catalytic Kabachnik-Fields reaction: new horizons for old
reaction,” ARKIVOC, vol. 1, no. 11, pp. 1-17, 2008.

R. Jacquier, M. L. Hassani, C. Petrus, and F. Petrus, “Asymmetric synthesis of 1-
aminoalkylphosphonic acids,” Phosphorus, Sulfur, and Silicon and the Releted Elements, vol.
81, no. 1-4, pp. 83-87, 1993.

G. Jommi, G. Miglierini, R. Pagliarin, g. Sello, and M. Sisti, “Studies toward a model
for predicting the diastereoselectivity in the electrophilic amination of chiral 1,2,3-
oxazaphospholanes,” Tetrahedron, vol. 48, no. 35, pp. 7275-7288, 1992.

Chakraborty, S. U. B. H. A. B. R. A. T. A., S. Mukerjee, and S. Mukerjee. "Effect of yttrium
doping on the properties of bismuth ferrite: a review." IJSST 3.1 (2013): 1-10.

S. Hannesian and Y. Bennani, “Electrophilic amination and azidation of chiral a-alkyl
phosphonamides: asymmetric syntheses of a-amino a-alkyl phosphonic acids,” Synthesis,
vol. 1994, no. 12, pp. 1272-1276, 1994.

S. E. Denmark, N. Chatani, and S. V. Pansare, “Asymmetric electrophilic amination of chiral
phosphorus-stabilized anions,” Tetrahedron, vol. 48, no. 11, pp. 2191-2208, 1992.
El-Hashash, Maher A., And Sameh A. Rizk. "Behaviour Of 4-(4-Acetylaminophenyl)-
4-Oxo0-But-2-Enoic  Acid Towards Carba-And Aza-Nucleophiles And Some Reaction With
The Products.” Technology (ljcpt) 3.2 (2013): 1-12.

107



SCIENCE AND INNOVATION
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 6 JUNE 2023
UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ

30. A. N. Pudovik, “New method of synthesis of esters of phosphonocarboxylic acids and their
derivatives,” Doklady Akademii Nauk, vol. 85, pp. 349-351, 1952.

31. A. N. Pudovik and LV. Konovalova, “Addition reactions of esters of phosphorus (III)
acids with unsaturated systems,” Synthesis, vol. 1979, no. 2, pp. 81-96, 1979.

32. M. L. Kabachnik and T. Y. Medvel, “New synthesis of aminophosphonic acids,” Doklady
Akademii Nauk, vol. 83, pp. 689-692, 1952.

108



