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Abstract—Template condensation of S-methylisothiosemicarbazones of acetyl- or benzoylacetone with
8-quinolinecarboxaldehyde in the presence of nickel(II) and copper(II) ions gave four new mononuclear
coordination compounds [NiL1]I (I), [CuL1I] (II), [NiL2]I (III), and [CuL2I] (IV). The chemical composi-
tion of the products was confirmed by elemental analysis, IR spectroscopy, and mass spectrometry, and the
crystal structure of compounds I and II was determined by X-ray diffraction analysis (CCDC nos. 2266386,
2266387). X-ray diffraction study revealed a square planar coordination environment of the central ion of the
cationic Ni(II) complex and square pyramidal geometry for the molecular Cu(II) complex.
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INTRODUCTION

Transition metal complexes with Schiff bases with
azomethine nitrogen donor atoms containing hetero-
cyclic substituents attract considerable attention of
researchers because of their unique properties and ver-
satile applications in various fields [1].

The use of various diamine derivatives or dicar-
bonyl compounds in which the terminal groups are
identical in functional properties as the initial blocks
gives rise to various symmetrical systems. The use of
hydrazine derivatives such as thio- and semicarba-
zides, thio- and semicarbazones, and S-alkylated
thiosemicarbazones may afford asymmetric systems
belonging to open-ring Schiff bases [2–11]. These
compounds exhibit various biological activities,
including antiviral, cytostatic, antibacterial, antican-
cer, and antifungal activities and catalytic activity
towards a wide range of compounds [2].

It is also known that transition metal complexes
based on quinoline derivatives (in particular, quino-
line carboxaldehydes) exhibit bactericidal, insecti-
cidal, fungicidal, and antitumor properties [12–15]. A
combination of two active moieties, thiosemicarba-
zone or S-alkylisothiosemicarbazone ones, with a
quinoline moiety in one molecule appears promising

for the preparation of biologically active compounds.
There are a number of known 3d-metal complexes
based on semi- and thiosemicabazones of 8-quinolin-
ecarboxaldehyde and its structurally diverse deriva-
tives [10, 11, 16–19], including complexes able to
inhibit cancer cell growth, which may allow, in the
future, the use of these compounds as antitumor
agents [10, 19]. Study of coordination compounds
containing 8-quinolinecarboxaldehyde thiosemicar-
bazone [10, 16–18, 20–24] has shown that the nature
of the anion and substituents in the chalcogen semi-
carbazide moiety of the ligand influences the compo-
sition and structure of the complexes. Thus, it is of
interest to study asymmetric systems of transition
metal complexes based on S-alkylisothiosemicarba-
zones of various β-diketones and quinolinecarboxal-
dehydes, which have diverse structures and useful
properties.

This paper describes procedures for the synthesis
and results of studies of four new asymmetric mono-

nuclear nickel(II) and copper(II) complexes, [NiL1]I

(I), [CuL1I] (II), [NiL2]I (III), and [CuL2I] (IV), with
ligands obtained by the reaction of acetyl- or benzoy-
lacetone S-methylisothiosemicarbazone hydroiodide
with 8-quinolinecarboxaldehyde.



224

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY  Vol. 50  No. 3  2024

COCU et al.

National Agency for Research and Development of the

Republic of Moldova.

CONFLICT OF INTEREST

The authors of this work declare that they have no con-

flicts of interest.

REFERENCES

1. Boulechfar, Ch., Ferkous, H., Delimi, A., et al., Inorg.
Chem. Commun., 2023, vol. 150, no. 4, p. 110451.

2. Gerbeleu, N.V., Arion, V.B., and Burges, J., Template
Synthesis of Macrocyclic Compounds, Wiley-VCH:
Weinheim, 1999.

3. Graur, V., Mardari, A., Bourosh, P., et al., Acta Chim.
Slov., 2023, vol. 70, no. 1, p. 122.

4. Graur, V., Usataia, I., Bourosh, P., et al., Appl. Or-
ganomet. Chem., 2021, vol. 35, no. 5, p. e6172.

5. Eram-Jamal, S., Iqbal, A., Abdul Rahman, K., and
Tahmeena, K., J. Drug. Deliv. Ther., 2019, vol. 9, p. 689.

6. Devi, J., Yadav, M., Jindal, D.K., et al., Appl. Or-
ganomet. Chem., 2019, vol. 33, p. 1.

7. Ishak, N.N.M., Jamsari, J., Ismail, A.Z., et al., J. Mol.
Struct., 2019, vol. 1198, p. 126888.

8. Zhang, S., Dong, J., Fan, X., et al., J. Coord. Chem.,
2012, vol. 65, p. 3098.

9. Arion, V.B., Coord. Chem. Rev., 2019, vol. 387, p. 348.

10. Revenko, M.D., Bourosh, P.N., Stratulat, E.F., et al.,
Russ. J. Inorg. Chem., 2010, vol. 55, no. 9, p. 1387. 
https://doi.org/10.1134/S0036023610090093

11. Bourosh, P.N., Revenko, M.D., Stratulat, E.F., et al.,
Russ. J. Inorg. Chem., 2014, vol. 59, no. 6, p. 545. 
https://doi.org/10.1134/S0036023614060059

12. Liu, Z.-Ch., Wang, B.-D., Yang, Zh.-Y., et al., Eur. J.
Med. Chem., 2009, vol. 44, p. 4477.

13. Hewawasam, P., Fan, W., Knipe, J., et al., Bioorg. Med.
Chem. Lett., 2002, vol. 12, p. 1779.

14. Ukrainets, I.V., Gorokhova, V.O., Benzuglyi, A.P., and
Sidorenko, V.L., Farm. Z., 2000, vol. 1, p. 75.

15. Laverick, R.J., Zhang, N., Reid, E., et al., J. Coord.
Chem., 2021, vol. 74, p. 321.

16. Revenko, M.D., Bourosh, P.N., Stratulat, E.F., et al.,
Russ. J. Inorg. Chem., 2009, vol. 54, no. 4, p. 530. 
https://doi.org/10.1134/S003602360904007X

17. Stratulat, E., Revenco, M., Prisacari, V., et al., Analele
Stiintifice Ale Universitatii de Stat Din Moldova. Ser. Sti-
inte Chim., Biol., 2006, p. 448.

18. Revenko, M.D., Prisakar’, V.I., Dizdar’, A.V., et al.,
Khim.-Farm. Zh., 2011, vol. 44, no. 12, p. 40.

19. Graur, V., Chumakov, Yu., Garbuz, O., et al., Bioinorg.
Chem. Appl., 2022, p. 2705332. 
https://doi.org/10.1155/2022/2705332

20. Ablov, A.V., Gerbeleu, N.V., and Oloi, B.T., Zh. Neorg.
Khim., 1970, vol. 15, no. 10, p. 2705.

21. Ablov, A.V., Gerbeleu, N.V., and Oloi, B.T., Zh. Neorg.
Khim., 1970, vol. 15, no. 11, p. 3114.

22. Ablov, A.V., Gerbeleu, N.V., and Oloi, B.T., Zh. Neorg.
Khim., 1971, vol. 16, no. 1, p. 189.

23. Caric, S., Petrovic, D., Lazar, D., and Leovac, V., Z.
Kristallogr., 1978, vol. 148, p. 153.

24. Petrovic, D., Ribar, B., Caric, S., and Leovac, V., Z.
Kristallogr., 1979, vo. 150, p. 3.

25. Cattelain, E., Bull. Soc. Chim. Fr., 1944, p. 249.

26. Gerbeleu, N.V., Arion, V.V., Leovac, V.M., et al., J.
Serb. Chem. Soc., 1992, no. 57, p. 761.

27. Leovac, V.M., Jovanovic, L.S., Cesljevicw, V.I., et al.,
Polyhedron, 1994, vol. 13, p. 3005.

Fig. 4. Fragment of the crystal structure of II.
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