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Synthesis, structure and properties of naphthoquinone derivatives, containing
amino acid and heterocyclic moieties

The quinone moiety is an important part of many biologically active natural products and their
synthetic analogues [1,2]. Natural and synthetic quinones exhibit a variety of biological activities
such as cytotoxic, antiviral, anti-inflammatory, antimalarial, antibacterial, antifungal and
antiproliferative [3-7] properties. Various 2,3-disubstituted 1,4-naphthoquinone derivatives can be
prepared from 2,3-dichloro-1,4-naphthoquinone by its reactions with amino- andhydroxy
substituted compounds.

In this work, we describe synthesis of new potentially biologically active 1,4-naphthoquinone
derivatives containing heterocyclic moieties. The target compounds were synthesized as
illustratedin Schemes 1 and 2. 3-[(2-Hydroxyphenyl)amino]butanoic acid 2 was synthesized from 2-
aminophenol with crotonic acid under reflux in water. 3-[(2-
Hydroxyphenyl)amino]butanehydrazide was synthesized from acid 2 in toluene with an excess of
hydrazine hydrate. Condensation of carbohydrazide with aromatic aldehydes and 2,5-hexanedione
gave corresponding 3-[(2-hydroxyphenyl)amino]-N-aryl(or furan-2-
yl)methylidene]butanehydrazide3a-e and N-(2,5-dimethyl-1H-pyrrol-1-yl)-3-[(2-
hydroxyphenyl)amino]butanamide 4 (Scheme 1). The formation of heterocyclic system in
compound 4 has been confirmed by the characteristic *H-NMR peak signal at 5.61 ppm attributed to
the protons of two CH groups in the dymethylpyrrole moiety.
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3-(6,11-Dioxo-6H-benzo[b]phenoxazin-12(11H)-yl)butanoic acid 6 and N-substituted-3-
(6,11-dioxo-6H-benzo[b]phenoxazin-12(11H)-yl)butanamide 9a,e and10 were obtained by stirring
the mixture of the respective compound 2, 3a,eor4, 2,3-dichloro-1,4-naphthoquinone, and sodium
carbonate as a base in dimethyl sulfoxide at room temperature for 14 h (Scheme 2). The reaction
was quenched by diluting the reaction mixture with water, causing the products to precipitate.The
crude product 6 was purified by acidifying filtrate with acetic acid up to pH 6.
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Scheme 2

9 |
- 0
— T |
oy "o
0
o L N o S K
I H.C OH
CH, O
2-4 —|
5 6
o [5] ﬁ
L o 0
— 1] — |
N
I 1A o |
R
Y OR H.C
CH,
[7a, e, 8] 9a, e, 10

_ _ . OHcC
R = CONHN=CH-Ar;, —{ "=y _

Iz
|
z

H,C

Ar=2a)CHs e) { )
[¢]

Acknowledgement
Postdoctoral fellowship is being funded by European Union Structural Funds project”Postdoctoral
Fellowship Implementation in Lithuania”.

Literature

1.

Xu, K.; Xiao, Z.; Tang, Y.B.; Huang, L.; Chen, C.-H.; Ohkoshi, E.; Lee, K.-H. Design and
synthesis of naphthoquinone derivatives as antiproliferative agents and 20S proteasome
inhibitors // Bioorg. Med. Chem. Lett. 2012, 22, 2772-2774.

Lavergne, O.; Fernandes, A.; Brehu, L.; Sidhu, A.; Brezak, M.; Prevost, G.; Ducommum,
B.; Contour-Galcer, M. Synthesis and biological evaluation of novel heterocyclic quinines
as inhibitors of the dual specificity protein phosphatase CDC25C // Bioorg. Med. Chem.
2006, 16,171-175.

Zakharova, O.A.; Goryunov, L.I.; Troshkova, N.M.; Ovchinnikova, L.P.; Shteingarts, V.D.;
Nevinsky, G.A. Cytotoxicity of new n-butylamino and sulfur-containing derivatives of
polyfluorinated 1,4-naphthoquinone// Eur.J.Med.Chem. 2010, 45, 270-274.

Voskiene, A.; Sapijanskaite, B.; Mickevicius, V.; Jonuskiene, 1.; Stasevych, M.;
Komarovska-Porokhnyavets, O.; Musyanovych, R.; Novikov, V. Synthesis and
microbiological evaluation of new 2- and 2,3-diphenoxysubstitited naphthalene-1,4-diones
with 5-oxopyrrolidine moieties // Molecules. 2012, 17, 14434-14448.

Ferreira, S.B.; da Silva, F.D.; Bezerra, F.A.F.M.; Lourenco, M.C.S.; Kaiser, C.R.; Pinto,
A.C.; Ferreira, V.F. Synthesis of a- and p-pyrannaphthoquinones as a new class of
antitubercular agents//Arch.Pharmazie. 2010, 343, 81-90.

Santos, M.M.M.; Faria, N.; lley, J.; Coles, S.J.; Hursthouse, M.B.; Martins, M.L.; Moreira,
R. Reaction of naphthoquinones with substituted nitromethanes. Facile synthesis and
antifungal activity of naphto[2,3-d]isoxazole-4,9-diones //Bioorg.Med.Chem.Lett. 2010, 20,
193-195.

Tandon, V.K.; Maurya, H.K.; Tripathi, A.; ShivaKeshava, G.B.; Shukla, P.K.; Srivastava,
P.; Panda, D. 2,3-disubstituted-1,4-naphthoquinones, 12H-benzo[b]phenothiazine-6,11-
diones and related compounds: Synthesis and biological evaluation as potential
antiproliferative and antifungal agents //Eur.J.Med.Chem. 2009, 44, 1086-1092.

87



