PYRIDAZINOQUINOXALINES.
VIII. CONVERSION OF 3-~CHLORHYDROPYRIDAZINO{4,3-b]QUINOXALINES INTO 3-~KETO
DERIVATIVES

T. V. Kartseva, G, S. Predvoditeleva, UDC 615,281,221,1:547.863.1]1.012,1
L. I. Lazareva, and v, I, Shvedov

1n continuation of the search for substances possessing bacteriostatic activity
among derivatives of dihydropyridazino[4,3-blquinoxaline [1, 2] it seemed of interest to
introduce a keto group into the pyridazine nucleus of this heterocyclic system., The syn-—
thesis of such type of compounds is ome of the ways of molecular modification for biolog-
ically important derivatives of benzopteridine among which are found antimetaboiites possess-
ing antivitamin, antibacterial, and antitumor activity [3]. With this aim the synthesis has
been effected of, for example, keto derivatives in the pyridazino[4,5-b]lquinoxaline series
starting from quinoxaline dicarboxylic acid [4]. To obtain similar compounds we started
from a preparation of the tricyclic system containing chlorine in the pyridazine ring.

R
)
a U«mvth
~ 2) H0
00" ame s @EI%
H

Ia-c R R
a R-cuy |OROCL+ DMF ”
b R= G Gotts R N
B Hm a-c
€ R=R=Ciy
G 7 {GH4G0)7 ©
3 2 HzO
g Nanm
Ta, b w a, b
2 R= C;Hy
b wr- Cbﬂ,a
(CHACO)2 0 HZO IY
@EIY B CI x\ Fooon; == @K
ya& ra, b W a,b
a4 R=CqH
b C:H; pocts/ DMF wa

The formation of pyridazine keto derivatives on boiling chloropyridazines with acetic
anhydride has been described in the literature [5]. The analogous reaction was observed for
chloropyridazines included in a condensed tricyclic system of the diazaphenoxazine type on
interaction with acetic anhydride [6] and with Vilsmeier reagent, since the normal products
of the Vilsmeier reaction were not detected in the latter case [7].

We have investigated the interaction of substituted 3-chlordihydropyridazino[4,3~b]
quinoxalines with acetic anhydride and with the Vilsmeier reagent,

It was shown that on boiling 3~chloro derivatives of (I) and also of their 1- and
10-alkyl substituted derivatives with acetic anhydride, the formation of the corresponding
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keto derivatives occurred. This was confirmed by the appearance in the IR spectra of the
compounds obtained (II, IV, and VI) of absorption bands corresponding to a carbonyl group
in the 1640 cw™* region and to the amide carbonyl of the N-acetyl group in the 1695-1660
em™* region,

By analogy with the mechanism proposed previously in [5] for the reaction to prepare
pyridazones from chloropyridazines by boiling with acetic anhydride, it is possible to pro-
pose the following scheme for the conversion ot 3~chloropyridazinoquinoxaliness
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which includes the formation of a quaternary salt on the nitrogen atom at position 2, attack
by OCOCHs: anion at the carbon at position 3, breaking of the double bond, and splitting off
acetyl chloride.

Confirmation of the proposed scheme may be partially afforded by the extremely facile
conversion, detected by us previousty [2], of 3-chloro-l-alkylpyridazinoquinoxalines
quaternized at nitrogen in position 2 into 3-keto-l,2-dialkyl derivatives in the presence of
2% aqueous alkali at room temperature, At the same time the initial compound (I) was not
subject to change during many hours boiling with 10% aqueous alkali solution. The acetyl
group in the 3-keto derivative (VIa) was hydrolyzed on treatment with water (to compound
ViIa). It was shown that the 3-keto derivative obtained from (Ia) and acetic anhydride
contained only one acetyl group both after contact of the reaction mass with water and under
anhydrous conditicns. Proceeding from the fact that (I} is not acetylated under mild condi-
tions and gave the monoacetylderivative (IIa) on boiling with acetic anhydride it should be
regarded that the acetyl group is at the 2 position.

Reaction of 3~chloropyridazinoquinoxalines (I) and (V) with Vilsmeier reagent proceeded
even at room temperature to the corresponding keto derivative but compound (I) was also sub-
ject to the normal process of C formylation, The reaction products were 3-keto-4-formyl-
5-methyl(benzyl)-5,10-dihydropyridazino{4,3-b]quinoxalines (VIIIa~c). In the IR spectra of
these compounds the stretching vibrations of the carbonyl at position 3 appeared in the
1640-1630 cm™* region and an absorption in the 1660~1650 cm~* region corresponding to the
stretching vibration of the formyl group. The absence of a signal for the proton at posi-
tion 4 from the PMR spectra of (VIII) indicated substitution at this position of the formyl
group. This signal did appear in the spectra of starting (I) as a sharp singlet at 6 ppm.
Two broadened singlets at low field (at § > 11 ppm) were assigned to protons of NH groups
at positions’ 2 and 10. The structure of (VIIIa) was confirmed by the formation of it from
phenylhydrazone (IXa).

The product from the reaction of (VA) with Vilsmeier reagent was a compound (VIIa)
identical with that obtained by interaction of (VA) with acetic anhydride,

It might be proposed that conversion of (I) and (Va) into the keto derivatives (VI)
and (VII) under conditions of the Vilsmeier reaction proceeded according to a mechanism
analogous to that which takes place on interaction of these compounds with acetic anhydride
i.e., through the formation of quaternary salts at the nitrogen atom at position 2,

A comparative chemotherapeutic study of the obtained compounds showed that all the
3-keto derivatives were practically inactive in contrast to the initial 3-chloropyridazino-
quinoxalines which possessed high antibacterial activity [1, 2].

EXPERIMENTAL

UV spectra were taken on an EPS-3 spectrophotometer and IR spectra in the crystalline
state in form of Nujol mulls on a UR-10 spectrophotometer (DDR).

2-Acetyl-3-keto-5-methyl-5,10-dihydropyridazino[4,3~b]quinoxaline (IIa). Method A,
A mixture of (Ia) (1 g: 0.0086 mole), acetic anhydride (20 ml), and pyridine (10 ml) was
boiled for 4 h and the reaction mixture was poured into water (100 mli). The precipitated
orange solid (Ila) was filtered off. Yield was 0.4 g (43.6%), mp 315-316“C (from 70 %
aqueous acetic acid).
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Method B, A mixture of (Ia) (1 g: 0.U086 mole), acetic anhydride (20 ml), and
pyridine (1U ml) was boiled for 4 h., Pyridine and the excess of acetic anhydride was dis-
tilled off and the oily residue was treated with a mixture of absoiute alcohol and dry
ether. The crystalline solid was filtered off. Compound (IIa) (0.5 g: 54.6%) was obtained
having mp 314~316°C (from absolute alcohol). IR spectrum, v, cm~‘: 1645, 1655 (C=0).
¥Found, %: C 60.68; H 4.75; N 21,73, C3:H;0N40. Calculated, %: C 60,92; H 4,723 N 2..86,

1-Butyl-2-acetyl-3-keto-5-methyl~1,5~dihydropyridazino[4,3-bJquinoxaline (IVa). A
mixture of (IIIa) (5 g: 0.0173 mole) and acetic anhydride (50 ml) was boiled for 3 h. The
reaction mixture was poured into water (200 ml)., The precipitated solid (IVa) was filtered
off and washed with water. Yield was 4 g (73.3%), mp 143-146°C (from alcohol). IR spec~
trum, v, cm~ : 1640, 1695 (C0)., Found, ¥: C65.32; H 6,43; N 17.81, C.7H2:N.0,. Calcu-
lated, %: C 65.17; H 6.76; N 17.88.

1-Hexyl-2-acetyl-3-keto-5-methyl-1,5~dihydropyridazino{4,3-b]quinoxaline (IVb) was ob-
tained analogously to the foregoing from (Va) (2 g: 0,0063 mole) and acetic anhydride (20
ml). Yield was 60.5%, mp 104-107°C (from 40% aqueous alcohol). IR spectrum, v, cm—': L640,
1695 C=0).. Found, %: C67.30; H 7.34; N 16,60, C,sH2,N,0. Calculated; C €7,20; H 7,073
N 16.50.

2-Acetyl-3-keto-5-methyl-10-butyl-5,10-dihydropyridazino4,3-blquinoxaline (VIa}, A
mixture of (Va) (1 g) and acetic anhydride (15 ml) was boiled for 3 h, The brown solid
which separated on cooling was filtered off and washed with dry ether, Yield was 0,7 g
(64.5%). mp 176-178°C. IR spectrum, v, cm *: 1650, 1705 (C=0), Found. %: ¢ 65.43;

H 6,40; N 17.85. C,,H;oN,02. Calculated, %: C 65.40; H 6.443; N 18,00,

3-Keto-5-methyl-10-butyl-5,10-dihydropyridazino[4,3~b]lquinoxaline (VIIa)." Method A.
A mixture of (Va) (1.5 g: 0.0052 mole) and acetic anhydride (20 ml) was boiled for 3 h and
the reaction mixture was poured into water (200 ml), The orange solid which separated was
filtered off and washed with water. Yield was 0.8 g (55%) mp 261-263° (from acetic acid).
IR spectrum, v, cm™*: 1640 (C=0), 3140, 3260 (NH). Found, %: C 66.90; H 6.75; N 21.79.
CysHyeN,O. Calculated, % C 66.80; H 6.65; N 2G.80,

Method 8. Phosphorus oxychloride (5.35 g: 0.035 mole) was added to dimethylformamide
(DMF) (40 ml) with stirring and cooling below 5°C. The mixture was then cooled to 0°C and
a solution of (Va) (2 g: 0.0069 mole) in DMF (30 ml) was added gradually. The mixture was
left to stand at room temperature for 3 days. A solid gradually separated from the solution.
The reaction mixture with the solid was poured onto ice., Orange crystals were filtered off,
Yield was 79.5% mp 262-264°C (from 80% aqueous alcohol). IR spectrum, v, cm ‘s 1640 (C=0),
3140, 3260 (NH). Found, %: C 66,02, H 6,51, N 20,09, C,ysH;eN,0. Calculated, %: C 66.54,
H 6.71, N 20,73,

3-Keto-5-methyl-10-hexyl-5,10-~dihydropyridazino [4,3-blquinoxaline (VIIb),Compound (VIIb)
was obtained similarly to the above by method A, Yieldwas 52.1% mp 264-267°C. IR spectrum, v, cm—':
1640 (C=0), 3300 (NH). Found, %: C 68.56, H 7.58, N 18,46, C,,H.,N,0, Calculated, %:
C 68,50, H 7.40, N 18.80.

4=Formyl-3-keto-5~-methyl-5,10-dihydropyridazino{4,3-b]quinoxaline (VIIa). Compound (VIIa)
was obtained similarly to the above by method B from (Ia) (3 g). Yieldwas 80.2% mp 312-315°C (from
acetic acid). IR spectrum, v, cm ‘s 1630, 1650 (C=0), 3150 (NH). PMR spectrum, 8, ppm
in D-DMSO: 6.7-7.3 (Ph), 3.15 (NCHs), 9.93 (CHO), 11,70 and 11,10 wide singlet (NH), Found,
Zs € 59,72, H 6,09, N 23,16, C;y2H;0oN,02. Molecular weight (here and subsequently mass
spectrometrically) 242, Calculated, Z: C 59.4Y, H 4,16, N 23,13, Molecular weight 242,

4=Formyl-3~keto-5-benzyl-5,10-dihydropyridazino[4, 3~b]quinoxaline (VIIIb),Compound (VIIIb)
was obtained from (Ib) (2g). Yieldwas 24%, mp 317-318°C (fromacetic acid). IR spectrum, v, cm™*:
1640, 1660 (C 0), 3150 (NH). PMR spectrum, &, ppm in D-DMSO; 6.6-7.4 (Ph), 5,03 (NCH,),
7.32 (CH2Ph), Found, %: C 68.34, H 4,72, N 17,87, C;1sHy4N,02. Molecular weight 318,
Calculated, %: C 67.90, H 4,74, N 17,55. Molecular weight 318,

4-Formyl-3-keto~5,8~dimethyl-5,10~dihydropyridazino[4,3-b]quinoxatine (VIITc). Compound
(VIIIc) was obtained from (Ic) (4 g). Yieldwas 71%Z mp 318-320°C (fromDMF). IR spectrum, v, cm™':
1640, 1650 (C 0), 3150 (NH). Found, %: C 60.73, H 4,70, N 22,05, C,3H,;,N,0,. Calculated,
%: C 60.93, H 4.72, N 21.86.
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Phenylhydrazone of 4-Formyl~3~keto-5-methyl-5,10-dihydropyridazino{4,3-b]lquinoxaline
(IXa). & mixture of (VIIIa) (0.5 g) in alechol (100 ml), phenylhydrazine (1 g), and acetic
acid (1 ml) was boiied for 40 min. A precipitate formed in the brown solution. Yield was
43,5% mp 303-306°C (from alcohol). IR spectrum, v, cm”': 1635 (C 0), 3110, 3215, 3390
{NH)., Found, 7%: C 65.22; H 4,753 N 25.36. C,;sH16NeO. Calculated, 7%: € 65.04; H 4.85;

N 25,28,
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INVESTIGATIONS IN THE 4[3H]-QUINAZOLONE SERIES.
X. SYNTHESIS AND BIOLOGICAL ACTIVITY OF 1-ETHYL~2-METHYL-3-ARYL-4|3H]-
QUINAZOLONIUM PERCHLORATES

Yu. V. Kozhevnikov, N. N. Smirnova, UDC 615.213:547.856.17.012.1
V. S. Zalesov, and I, I. Gradel!

It was established by us previously that 4[3H]-quinazolonium salts possess anticonvul-
sant activity [1}. As a development of these investigations the synthesis has been effected
of N~ethylanthranilic acid arylamides and conversion of them into l-ethyl-Z2-methyl~3-aryl-
4[3H])~quinazolonium perchlorates
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Arylamides (I-X: Table 1) were obtained by the method in [2]. Under the action of acetic
anhydride they formed arylamides of N-ethyl-N-acetylanthranilic acid (XI-XX: Table 2) which
cyclized on boiling in methancl in the presence of perchloric acid into L-ethyl-2-methyl-3-
aryl-4[3H]~quinazolonium perchlorates (XXI-XXX). Compounds (XXI-XXX) (Table 3) were color-
less crystalline substances, soluble in organic solvents with difficulty, and were hydro-
lyzed by the action of 10% aqueous sodium hydroxide solution to compounds (XI~XX)., On boil-
ing in an aqueous alcoholic solution of sodium hydroxide they were hydrolyzed with the for-
mation of the initial arylamides. The structures of compounds were confirmed by IR and PMR
spectra. In the IR spectra of the arylamides bands characteristic of secondary amides were
detected in the region of 1640, 1530, and 1320 cm™ ' which were absent for the corresponding
4[3H]~quinazolonium compounds. In the IR spectra of the quinazolonium compounds bands were
detected in the region of 1700~1715 em™* (Ar—C=0), 1620-1626, 1560-1567, 1470-1485 cm™*
(quinazolonium ring), and an intense band in the region of 1100-1122 cm~ was explained by
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