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Aminonaphthoquinones constitute a group of com-
pounds that are rarely encountered in nature [1]. Some
aminonaphthoquinone derivatives were found to ex-
hibit cytotoxic [2] and antimalarial activity [3]. Amino-
hydroxynaphthazarins (5,8-dihydroxy-1,4-naphtho-
quinones), specifically echinamines A and B, have
been isolated recently from the sea urchin Scaphechi-
nus mirabilis and synthesized [4]. These compounds
displayed high antioxidant activity in vitro. Although
the structure of echinamines A and B was proved by
their total synthesis [4, 5], no convenient preparative
procedures for the synthesis of analogous aminohy-
droxynaphthazarins have been developed so far.
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I R'=R?=CI; II, R' = ONa, R’ = NO; IIL, R' = OH,
R?=Cl; IV, R' = OH, R = NO,; V, R' = OH, R* = NH,;
VII, R' =R?=OH.

In the present communication we describe the syn-
thesis of 2-amino-3-hydroxynaphthazarin and its acid-
catalyzed transformation into spinazarin that is the
natural pigment of echinoderms [6]. For this purpose,
commercial 2,3-dichloronaphthazarin (I) was treated in
acetone—methanol with 6 equiv of sodium nitrite over
a period of 1 h [7]. The precipitate of sodium salt 1T
was acidified with hydrochloric acid, and by prepara-
tive thin-layer chromatography we isolated 3% of
known chloroquinone III [8] (resulting from attack on
dichloronaphthazarin I by oxygen atom of nitrite ion)

and 87% of the target 2-hydroxy-3-nitronaphthazarin
(IV). The latter was reduced with sodium dithionite to
obtain 2-amino-3-hydroxynaphthazarin (V) (78%) and
product of its further reduction, dihydro derivative VI
(10%). Amine V was converted into spinazarin (VII,
80%) by heating in boiling 30% aqueous sulfuric acid
over a period of 1.5-2 h.

The structure of quinones II-VII was confirmed by
the IR, "H NMR, and mass spectra.

2,5,8-Trihydroxy-3-nitro-1,4-dihydronaphtha-
lene-1,4-dione (IV). 2,3-Dichloronaphthazarin (I),
0.258 g (1 mmol), was dissolved in 20 ml of a 1:1 (by
volume) acetone—methanol mixture, 0.345 g (6 mmol)
of powdered sodium nitrite was added, and the mixture
was stirred for 1 h. The precipitate was filtered off,
acidified on a filter with concentrated hydrochloric
acid, and colored substances were washed off from the
precipitate with acetone. The filtrate was evaporated to
dryness with addition of toluene, and the residue was
subjected to preparative thin-layer chromatography on
silica gel using hexane-benzene—acetone (2:1:1 by
volume) as eluent (four elutions) to isolate 0.007 g of
2-chloro-3-hydroxynaphthazarin (III), R; 0.85, and
0.219 g of nitroquinone (IV), R; 0.81, mp 227-229°C
(from acetone), red prisms. IR spectrum (CHCL;), v,
cm ': 3373, 1715, 1677, 1620, 1577, 1546, 1457, 1388,
1321, 1264, 1213, 1198, 1145, 1086. '"H NMR spec-
trum (300 MHz, CDCl;), o, ppm: 7.33 d and 7.40 d
(6-H, 7-H, J = 9.5 Hz), 11.60 s and 12.30 s (5-OH,
8-OH). Mass spectrum, m/z (I, %): 251 (84) [M]',
233 (8), 221 (100), 204 (42), 193 (41), 176 (37), 162
(22), 147 (14), 134 (17), 119 (23), 108 (25), 92 (16),
79 (14), 58 (25), 43 (60). Found: M 251.0057.
C,0H5NO4. Calculated: M 251.0066.
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2-Amino-3,5,8-trihydroxy-1,4-dihydronaphtha-
lene-1,4-dione (V). Nitronaphthazarin IV, 0.251 g
(1.0 mmol), was dissolved in 40 ml of water, and
4-5 mmol of finely ground Na,S,0, was added in
portions under stirring over a period of 1 h. The pre-
cipitate was filtered off, washed with water, dried, and
dissolved in acetone. By preparative TLC (see above)
we isolated 0.173 g of aminonaphthazarin V, Ry 0.78,
mp 237-240°C (from acetone), brown needles. IR
spectrum (CHCly), v, cem ' 3015, 2965, 2937, 2876,
1464, 1381, 1245, 1067, 1026. '"H NMR spectrum
(500 MHz, CDCly), 6, ppm: 4.78 br.s (2H, NH,), 6.40 s
(1H, 3-OH), 7.10 d and 7.14 d (1H each, 6-H, 7-H, J =
9.4 Hz), 11.92 s and 12.03 s (1H each, 5-OH, 8-OH).
Mass spectrum, m/z (I, %): 221 (100) [M], 204 (15),
193 (83), 176 (26), 165 (8), 147 (19), 137 (6), 120
(18), 108 (5), 92 (12), 81 (8), 63 (5), 53 (7). Found:
M 221.0329. C,oH;NOs. Calculated: M 221.0324.

6-Amino-5,7,8-trihydroxy-1,2,3,4-tetrahydro-
naphthalene-1,4-dione (VI) was isolated as by-prod-
uct. Yield 0.022 g, R; 0.75, mp 206-208°C (decomp.,
from acetone), brown prism-like crystals. IR spectrum
(CCly), v, ecm™': 3458 (OH), 3367 (NH,), 2365, 1633
(C=0), 1606 (C=0), 1446, 1409, 1384, 1295, 1201,
1149, 1100, 1019, 943. "H NMR spectrum (250 MHz,
CDCly), o, ppm: 2.98 m (4H, CH,), 4.64 br.s (2H,
NH,), 6.01 br.s (1H, 7-OH), 11.42 s and 12.70 s (1H
each, 5-OH, 8-OH). Mass spectrum, m/z (I, %): 223
(100) [M]", 205 (30), 194 (6), 177 (19), 149 (11), 139
(15), 121 (13), 93 (15), 65 (9). Found: M 223.0478.
C10HoNO:s. Calculated: M 223.0481.

Spinazarin (VII). A mixture of 0.221 g of amine V
and 10 ml of 30% aqueous sulfuric acid was heated for
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1.5-2 h under reflux. Red needles separated and were
filtered off, washed with water, dried, and identified by
comparing with an authentic sample [6]. Yield 0.178 g.

This study was performed in the framework of State
contract no. 02522.11.2013 (June 21, 2007).
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