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Starting with ethyl 1-aminoanthraquinone-2-carboxy-
late, the synthesis of 3-amino/3-alkyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidol[4,5-alanthraquinones and some re-
lated compounds is described.

During the last years, special attention has been
focused on the synthesis and biological properties
of pyrimidin-4-ones and particularly on their 3-
amino derivatives, fused with different carbocyclic
or heterocyclic systems, such as benzene (quina-
zolinones), benzothiophene, pyrozoles, imidazole
and 1,2,3-triazole due to their potential pharma-
cologlcal interest''’.  These compounds are
generally obtained by the cychsatlon of o-amino-
aryl hydrazine with orthoesters''’. However, this
reaction may yield different products namely 3-
aminopyrimidin-4-ones, the respective triazepi-
nones or also oxadiazoles, depending on  the
reagents, their molar proportion, the solvents and
other conditions. The most suitable conditions to
obtain each product, and the mechanisms, have
been studied in detail with the anthra-
nilichydrazides'™. In continuation of our earlier
work on the synthesis and biologlcal properties of
fused systems of anthraquinone'''®, we describe
herein the synthesis of 3-amino/3-alkyl-2,4-dioxo-
1, 2, 3,4-tetrahydropyrimido[4,5-a]anthraquinones.
The compounds were obtained as illustrated in
Scheme 1. Boiling a solution of 1 with ethyl/methyl
chloroformate in xylene gave 2a,b which were
cyclised to 3 with hydrazine hydrate. The 'H NMR
spectra of 3 showed a signal at 8 5.7 (s, 2H), which
was assigned to the 3-amino group. According to
the llterature1 2819 3_aminopyridazin-4-ones show
in the "H NMR spectra a signal at § 5.0-6.0 (s, bs,
2H, 3-NH,), which disappears on addition of
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deuterium oxide. In the isomeric triazedinones t‘tﬁ

signals for the protons of the system £O—N
NH-CX-(X=N, O) appear at values of >8.0% as tw
different signals (s, bs). On reﬂuxmg qompoudd§
2a-b with excess aliphatic amines, gave 4a-d.
Treatment of 1 with hydrazine hydrate g
compound 5. Further, reaction of 5 with ethyl
orthoformate yielded compound 6 (80%) 'H NM&
spectra of 6 showed a signal at & 5.5 for the I3
amino group. In view of the wide range io‘f
pharmacological properties reported ﬂpr variqu
quinone"? structures and several otﬁer rela
compounds, the various anthraquinone derivative
prepared now would be screened Ffor thei
biological activity and the results jwould b
published elsewhere. (11 !
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Experimental Section \‘\

All melting points are uncorrecte The [IR
spectra were recorded on a Perkin- %lmer 1157
spectrophotometer using potassium | bromide,
'H NMR spectra in DMSO-d, on a Vhr‘ an Gemﬁni
300 MHz spectrophotometer (chemical shifts inl &
ppm downfield from TMS as internal| standard
and mass spectra on Kartos MS 80 RFA mas
spectrometer at 70ev. Satisfactory‘, ‘ C, H, ‘P
analysis were obtained. ‘
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Ethyl 1- [(ethoxycarbonyl)ammo}al+thraqu n
one-2-carboxylate 2a. To a suspension ( f1(0.5
g, 0.002 mole) in xylene (10 mL) |e )ﬁcess ethy
chloroformate (3 mL) was added. JT e reactio
mixture was then refluxed for 7 hr. T he‘prec1p1t§t
obtained on cooling was filtered, washe@ with ¢l
ethanol and crystallised from ethanol. IR (KBr):
3200 (NH), 1735, 1672 (C=0), 1640 (C»—N) 1592,
1509 (C=C).

Ethyl 1- [(methoxycarbonyl)ammo]#nthraqul
none-2-carboxylate 2b. The above promedure wa
repeated with a modification wherein, methy
chloroformate was used instead |of ethy
chloroformate. IR (KBr): 3284 (NH), I‘i741, 1691,
1669 (C=0); 'HNMR (CDCly): 8113 (1, 3H,
—CHs), 3.8 (s, 3H, -OCH3), 4.3 (q, 2H, ~CH2) 7.4
(d, 1H, ArH, J=8.4 Hz), 7.8 (m, 2H, ArH) 8.2 (n?,
3H, ArH), 9.1 (bs, 1H, NH).

3-Amino/3-alkyl-2, 4-dioxo-1,2,3,4- tetrahydrc
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1, R=NH2

R’= CO0C2H5
2a, R= NH-CO0C,Hg Rz COOCoHg

2by R= NH—COOCH3 R= COOC2Hg

5 , R=NH,
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byrimido[4,5—a]anthraquinone 3,4a-d. A mixture
f 2a or 2b (0.001 mole) and excess hydrazine
ydrate or the aliphatic amine (four folds), was
eated under reflux in an oil-bath for 10 hr. The
solvent ' was removed, cooled and poured into
crush-ice. Hydrochloric acid was added dropwise
until the | precipitation was complete, filtered,
'washed| with cold water and crystallised from
' N, N-dirmethylformamide:ethanol (90:10). The physi-
' cal data are recorded in Table L.
3: IR (KBr): 3428, 3324, 3238 (OH, NH), 1695,
1645 (C=N), 1584, 1497 (C=C);

1678 (C=O),

'HNMR (DMSO-ds): 85.7 (s, 2H, NH), 7.9-8.0
(m, 3H, ArH), 8.3-8.5 (m, 3H, ArH), 11.88 (s, 1H,
OH or NH).

4a: '"HNMR (DMSO-dq): 83.7 (s, 3H, CHy),
7.8-7.9 (m, 3H, ArH), 8.1-8.3 (m, 3H, ArH), 13.22
(s, 1H, OH or NH).

4b: 'H NMR (DMSO-dq): 8 1.35 (t, 3H, CH),
428 (g, 2H, CHy), 7.8-8.3 (m, 6H, ArH), 11.15 (s,
1H, OH or NH).

4c: "H NMR (DMSO-dy): & 3.60 (t, 2H, CH,0),
3.90 (t, 2H, NCH;), 4.90 (br, 1H, OH), 7.8-8.3 (m,
6H, ArH), 11.21 (s, 1H, OH or NH).
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Table I—The physical data of compounds 2-6 i

Compd R mp Yield Mol. Found (%) (Calc.) | *x
°C (%) formula [6) H | |N }k

2a OC,H; 161 86  CyH,7NOg 65.45 472 13.70 ;
(65.39 4.66 |381) H

2b OCH; 167 75 CyoHsNOg 64.72 431 13.89 ,

(64.59 4.28 3.96) ‘

3 - 281 62  C6HoN;0, 62.50 3.05 13.28 u
(62.54 2.95 13.68) 1

4a CH, >330 32 CyHioNO, 66.52 332 19.27 {J
(66.67 3.29 9.15) ;

4b CH,CH; >330 35 C1sH,2N,04 67.33 3.80 8.90 3
(67.50 3.78 8.75) ﬂ

4c CH,CH,0H >330 40  CygHppN,O5 64.18 3.71 8.33 5 ‘

(64.29 3:60 8.33) “\

4d CH,C¢Hs 298 55 Cp;H N0, 72.08 3.63 7.40 ‘\
(72.25 - 3.69 7.31) u
5 - 240 80  CysHyN;04 64.12 3.96 14.98 }
(64.05 3.94 14.99) ‘1
6 - 248 90  CiHsN;04 65.90 3.04 14.31 |

(65.98 3.11 14.43) | |

|
|

4d: '"H NMR (DMSO-dq): 8 4.60 (s, 2H, CH,),
7.1 (s, SH, ArH), 7.6-8.3 (m, 6H, ArH), 11.11 (s,
1H, OH or NH).

1-Aminoanthraquinone-2-carbohydrazide 5.
To compound 1 (2.95 g, 0.01 mole) in dry ethanol
(100 mL) was added excess hydrazine hydrate
(98%, 10 mL). The mixture was refluxed in a
boiling water-bath for 48 hr, at the end of which
the contents were concentrated. The reaction was
cooled and to it was gradually added 150-200 mlL,
cold water accompanied by vigorous stirring,
precipitate was filtered, washed with water
followed by chilled methanol, dried and
crystallised from N, N-dimethylacetoamide. mp
240°, yield 2.25 g; IR: 3433, 3393, 3324 (NH),
1660 (C=0), 'H NMR (DMSO-dg): 6 4.6 (bs, 2H,
NH,), 7.4-8.3 (m, 6H, ArH), 8.8 (bs, 2H, NH;), 9.9
(bs, 1H, NH); MS: M" at m/z 281, and 250, 223,
193, 164.

3-Amino-4(3H)-oxopyrimido[4,5-a]anthraqui-
none 6. A mixture of 5 (0.562 g, 0.002 motle)-and
ethyl orthoformate (2 mL) was heated under reflux
for 10 hr. The solvent was then removed in
vacuum, and the residue was dispersed in ethanol.
The solid material obtained was filtered and
crystallised from N,N-dimethylformamide:ethanol
(80:20). IR (KBr): 3405, 3288 (NH), 1690, 1667
(C=0), 1625 (C=N), 1592, 1567 (C=C); '"H NMR

(DMSO-dy): 8 5.5 (s, 2H, NH,), 7.9 (m, 3H, ArFY),
8.2 (m, 3H, ArH), 8.6 (s, |H, N=CH).
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