536
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REACTION OF 4-AMINOURACIL WITH 2-(ARYLMETHYLENE}INDAN-1,

3-DIONES

E. I. Stankevich, A, Ya. Ozol, and G. Ya. Dubur
Khimiya Geterotskiklicheskikh Soedinenii,
UDC 547.678.3'836.3'854.4:543.422.7.6

The reaction of the arylmethyleneindanones (I) with 4-aminouracil
or its N-methyl derivative (IV) gives new multinuclear nitrogen~
containing systems—56-aryl-2, 4, 6-trioxo-1-R-3-R"-1, 2, 8,4, 5,11-
hexahydro-11-azafluorenof3, 2-dJpyrimidines (V), which are oxidized
by chromic anhydride to 5-aryl-2, 4, 6-trioxo-1-R-3-R'~1, 2, 3, 4- tetra-
hydro-11-azafluoreno[8, 2~ dlpyrimidines (VI). The UV and IR spectra
of the compounds synthesized are given.

In preceding papers [1, 2], one of us has shownthat
the cyclic p-aminovinylcarbonyl compound 3-amino-5,
5-dimethylcyclohex~2-encone (II) readily reacts with
arylmethyleneindandiones (I) to form a multinuclear
system—11-aryl-1, 10-dioxo~-3, 3-dimethyl-1, 2,3, 4, 5,
11-hexahydroindeno [1, 2-b]quinoline (III).
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On the basis of these results, we assumed that the
4-aminouracils IVa—IVe should react similarly, since
formally they also have a f-aminovinylcarbonyl group-
ing. In actual fact, the reaction of IVa-IVe with the
arylmethyleneindandiones Ia-IVe gave the new multi-
nuclear nitrogen-containing systems 5-aryl-2, 4, 6-tri-
0xo-1-R-3-R'-1, 2, 3, 4, 5,11 -hexahydro-11-azafluo-
reno[3, 2-d]pyrimidines (Va—Ve).
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IVa R=R'=H bR=CH,, R'=H, CR=R- CHy; V, VIa R=R'= X:=H_
CR=R=H, X:p-OCH3, d R« CH;. R=X=H, e R=R"=CH; X=H

Probably the 4-aminouracil first adds to the double
bond of the arylmethyleneindandione, and only then
does cyclization take place. We did not isolate the
intermediate compounds. The condensation reaction
takes place with good yields in acetic acid. The reac-
tants Ia-Ie and IVa-IVe were previously dissolved
separately in acetic acid, and then these solutions
were mixed and heated.

From 4-amino-3-methyluracil (IVb) and 4~amino-1,
3-dimethyluracil (IVc) we obtained the N-substituted
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hexahydroazofluorenopyrimidines Vd and Ve. Com-
pounds Va-Ve are stable red crystalline substances
which readily form dark red monosodium salts, We
assume that the salts are formed through the N—H
group in the dihydropyridine ring and the anions have
the structure VII;

This is indicated by the similar UV absorption
curves of compounds Va and Ve in an alkaline medium
(Fig. 1). Compound Ve can dissociate only the N—H
bond of the dihydropyridine ring and thereforeits anion
corresponds accurately to structure VIIL. It is not ex-
cluded that in 2 more alkaline medium compounds Va-—
Vd may also dissociate at the other N—H bonds,

Compounds Va—Ve are readily oxidized under the
action of Cr0O; to the corresponding 5-aryl-2,4,5-
trioxo-1-R-3-R'-1, 2, 3, 4~tetrahydro-11-azafluoreno[s,
2-d]pyrimidines (VIa—VIe). Incontrast to Va—Ve, these
are yellow crystalline substances forming bright yel-
low monosodium salts, except for VId and Ve, In
these cases the monosodium salt is formed at the ex-
pense of the N—H bond of the uracil ring, since
there is no N—H bond in the dihydropyridine ring. The
UV absorption spectra of the dihydropyridine and pyr-
idine derivatives differ markedly. Fig. 2 gives the ab-
sorption curves of Va and VIa in ethanol and in etha-
nolic alkali.

To define the structure, the IR spectra of the sub-
stances Va-Ve and VIa—VIe that we had synthesized
were also recorded. The identification of the individ-
ual absorption bands presents difficulties (Table 1).
However, it can be seen that compounds Va—Ve have
spectra similar to one another, and the same applies to
compounds Vla—Ve. In the spectra of compounds Va—
Ve the three high frequencies in the 6u region (for
example, in the spectrum of Va—1640, 1673, and 1710
em~1) must be ascribed to the vibrations of the car-
bonyl groups of both the five-membered and six-mem-
bered rings. In the spectra of VIa—Vle (with the ex-
ception of VIe) only two such vibrations are observed
since, obviously, the bands overlap. The remaining
bands of compounds VIa—VIe must be ascribed tovo_¢
and vcN. These features are in harmony with those
of the IR absorption spectra of the 1,10-dioxo-1, 2,3,
4, 5,11-hexahydroindeno[1, 2-b]quinolines [3] and the
5-aryl-8, 8-dimethyl-2, 4, 6-trioxoocta~ (and —-deca-)-
hydropyrimido[4, 5-b]quinclines [4] that we synthesized
previously.
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Fig. 1. UV spectra of compounds Va and

Ve in solutions (0.1 ml of 40% KOH to 10

m] of 1x 10-4M solution of Va or Ve in
ethanol): 1) Va; 2) Ve,

A,nm

Fig. 2. UV spectra of compounds: 1) Va;
2) VIa (in ethanolic solution); 3) Va; 4)
Vla (in alkaline ethanolic solutions).
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EXPERIMENTAL

2, 4, 6-Trioxo-5~-phenyl-1, 2, 3, 4, 5, 11-hexahydro-11-azafluoreno-
[8,2-d]Jpyrimidine (Va). A solution of 1,26 g (8.5 mM) of 4~amino-
uracil in 200 m! of glacial acetic acid was added to a solution of 2 g
(8.5 mM) of benzylideneindandione in 50 ml of glacial acetic acid,
and the mixture was boiled for 1 hr. After cooling, a microcrystalline
orange substance deposited. Yield 2.49 g (82.8%), mp 352° C (de-
comp., from acetic acid). The substance dissolves in alcoholic alkali
with a violet coloration. Found, %: C 69.55; H 8.97; N 12.54. Calcu-
lated for CygH;sN30;, %t C 69.97; H 3.82; N 12.24,

2, 4, 6- Trioxo- 5-phenyl-1, 2, 8, 4~tetrahydro~11-azafluoreno[3,
2-dJpyrimidine (VIa). With heating, 2 g (5.8 mM) of Va was dissolved
in 120 ml of acetic acid, and a solution of CrOj in distilled water was
added to the cooled solution until the orange coloration disappeared.
Then more water was added until a light yellow precipitate appeared.
Tield 0.44 g (22%), mp 334" C (decomp., from acetic acid), The
substance dissolves in ethanolic alkali with dark yellow coloration,
Found, %: C 70.81; H 3.50; N 12.28, Calculated for CygH;NgO3, %t
C 170.37; H3.23; N 12,31,

The characteristics of the other compounds synthesized are given
in Table 2.

Na salt of 2,4, 6-trioxo-5~phenyl~1, 2,8, 4, 5,11-hexahydro-11-
azafluoreno[8, 2-dJpyrimidine. A solution of 0.23 g (0.01 mole) of Na
in 50 ml of absolute methanol was prepared, and 3.45 g (0.01 mole})
of Va was dissolved in it. After the solution had stood for one day at
0° C, a dark red substance deposited. Yield 8.0 g (82%).

After recrystallization from ethanol, found, %: N 11.27. Calcu-
lated for CyoHyNyNaO,, %: N 11.50.
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Na salt of 2,4, 6-trioxo-5-phenyl~1, 2, 3, 4-tetrahydro~11-azafluo-
renof3, 2-dJpyrimidine. To a solution of 0.27 g (7.9 mM) of VlIa in 10
ml of absolute methanol was added 9.1 ml of the sodium methoxide
solution prepared from 0.2 g of sodium and 50 mlof absolute methanol,
A bright yellow substance deposited immediately. Yield 0.21 g (73%).
It was crystallized from water. Found, %: N 11,48, Calculated for
CyoHyoNgNaO;, %ot N 11.57.

The UV spectra were taken in ethanol solution on an SF-4 spec-
trophotometer.

The IR spectra were taken on an IKS-14 double-beam infrared
spectrophotometer with a sodium chloride prism in the 1400-1800 mpy
region and with a lithium fluoride prism in the 3000~3500 my region.
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