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The reaction of 3-amino-1,2,4-triazolo[4,3-aJquinoline (II) with diethy} ethoxymethylenemalonate and ethyl
acetoacetate/ethyl trifluoroacetoacetate afforded 10-carboethoxy-9-ox0-9H-pyrimido[1',2":1,5]1,2,4]triazolo-
[4,3-a]quinoline (ITT) and 11-methyl/trifluoromethyl-9-ox0-9H-pyrimido[1',2":1,5]1,2,4}triazolo[4,3-a]quinoline
(IV/V) respectively. 2-Chloropyridine-3-carboxylic acid chloride reacted with II to yield 5-oxo-5H-pyrido-
(3”,2":5',6'lpyrimidof1,2":1,5)1,2,4}triazolof4,3-aJquinoline (VII), a new ring system.

J. Heterocyclic Chem., 27, 981 (1990).

The importance of quinoline, 1,2,4-triazole and pyrimi-
dine nuclei is well established in pharmaceutical chemis-
try. Heterocycles bearing a triflucromethyl group are of
interest as intermediates for pharmaceuticals [2], but these
have received fairly limited attention. In continuation of
our studies on the synthesis of biologically active fused
heterocycles 3,4}, an extensive study on the reactions of
3-amino-1,2,4-triazolo[4,3-a]quinoline has been taken up.

We have come across the following literature references
belonging to the related systems. Pyrimido[1',2":1,5][1,2,4]}-
triazolo[4,3-a]quinolin-8-ium salts have been prepared by
the reaction of 3-amino-1,2,4-triazolo[4,3-aJquinoline with
B-diketones [5]. Another literature report [6] mentions the
synthesis of pyrimido[l’,2":1,5])[1,2,4]triazolo[3,4-alisoqui-
nolines by the cyclocondensation of 3-amino-1,2,4-triazolo-
[3,4-alisoquinoline with (-oxoesters.

The preparation of 3-amino-1,2,4-triazolo[4,3-a]quino-
line (II) was reported in a U.S. patent [7] by the reaction of
2-hydrazinoquinoline (I) with a suitable acid or ester. In
the present work, I was synthesised conveniently in a sin-
gle step by condensing I with cyanogen bromide followed
by neutralisation with aqueous potassium bicarbonate in
80% yield. Then II was reacted with diethyl ethoxymeth-
ylenemalonate, ethyl acetoacetate and ethyl trifluoroaceto-
acetate to obtain III, IV and V respectively in a single
step. In our efforts to synthesise fused pentacyclic ring
system with a bridgehead nitrogen atom, the reaction of I1
with 2-chloropyridine-3-carboxylic acid via its acid chlo-
ride was carried out for the first time in toluene and trieth-
ylamine which resulted in N1,2,4-triazolo[4,3-a]quinoline-
3-yl}-2-chloropyridine-3-carboxamide (VI). The cyclisation
of VI in dimethylformamide afforded VII, an entirely new
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class of heterocyclic system. The characterisation of II-
VII is based on elemental analyses and spectroscopic
data.

EXPERIMENTAL

Melting points were determined in Buchi 510 apparatus and
are uncorrected, infrared (ir) spectra were recorded on a Perkin-
Elmer 221 spectrophotometer. The 'H nmr spectra have been ob-
tained with a Varian FT-80A spectrometer using TMS as an inter-
nal standard. Mass spectra were recorded on a VG micromass
70-70H mass spectrometer at 70 eV.

3-Amino-1,2,4-triazolof4,3-a]quinoline (II).

A solution of 2-hydrazinoquinoline (7.96 g, 0.05 mole) in etha-
nol (70 ml) and cyanogen bromide (5.83 g, 0.055 mole) was stirred
for 5 hours at room temperature. After neutralisation of it with
10% aqueous potassium bicarbonate, the solid was filtered and
recrystallised from ethanol to give 7.37 g (80%) of II, mp
175-177°; ir (potassium bromide): 3320, 1640, 1580 cm™; 'H nmr
(dimethyl sulfoxide-de): 8 7.2-7.9 (m, 6H, aromatic protons), 6.4 s,
2H, NH,, deuterium oxide-exchangeable); ms: m/e 184 (M*).

Anal. Caled. for C,;H,N,: C, 65.21; H, 4.38; N, 30.42. Found: C,
65.45; H, 4.41; N, 30.31.

10-Carboethoxy-9-0x0-9H-pyrimido[1’,2":1,5][1,2,4]triazolo[4,3-a]-
quinoline (III).

A mixture of IT (1.84 g, 0.01 mole) and diethyl ethoxymethyl-
enemalonate (2.16 g, 0.01 mole) in ethanol (25 ml) was refluxed
for 3 hours. The solution was cooled and the solid obtained was
filtered, recrystallised from ethanol to give 2.31 g (75%) of III,
mp 250-253°; ir (potassium bromide): 1720, 1630, 1590 cm™; 'H
nmr (dimethyl sulfoxide-ds): 6 9.2 (s, 1H, 11-H), 7.6-8.8 (m, 6H,
aromatic protons), 4.4 (q, 2H, CH,, J] = 7 Hz), 1.4 (, 3H, CH,, J
= 7 Hz); ms: m/e 308 (M*).

Anal. Caled. for C,H,,N,O,: C, 62.34; H, 3.92; N, 18.17.
Found: C, 62.50; H, 4.01; N, 18.06.

11-Methyl-9-0x0-9H-pyrimido[1’,2":1,5]1,2,4]triazolo[4,3-a]quino-
line (IV).

A mixture of IT (1.84 g, 0.01 mole), ethyl acetoacetate (1.43 g,
0.011 mole) and glacial acetic acid (25 ml) was refluxed for 4
hours. The sclution was concentrated and the crude product ob-
tained was recrystallised from chloroform-n-hexane (1:1) mixture
to give 1.75 g (70%) of IV, mp 223-225°; ir (potassium bromide):
1650, 1560 cm™'; *H nmr (deuteriochloroform): 6 9.4 (s, 1H, 10-H),
7.6-8.3 (m, 6H, aromatic protons), 2.7 (s, 3H, CH;); ms: m/e 250
(M)

Anal. Caled. for C, ,H,,N,O: C, 67.19; H, 4.03; N, 22.39. Found:
C, 67.30; H, 4.12; N, 22.28.

11-Trifluoromethyl-9-0x0-9H-pyrimido[1’,2":1,5](1,2,4]triazolo-
[4,3-a]quincline (V).

To a mixture of ethyl trifluoroacetoacetate (1.84 g, 0.01 mole)
and freshly prepared polyphosphoric acid (10 ml) heated at 100°,
was added II (1.84 g, 0.01 mole). The reaction mixture was
stirred and heated at 130° for 2 hours. After cooling, ice water
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was added into the solution. The separated solid was filtered and
recrystallised from chloroform to obtain 2.13 g (70%) of V, mp
183-185°; ir (potassium bromide): 1640, 1560 cm™; *H nmr (deu-
teriochloroform): 6 9.5 (s, 1H, 10-H), 7.8-8.5 (m, 6H, aromatic pro-
tons); ms: m/e 304 (M*).

Anal. Caled. for C H,F,NO: C, 55.27; H, 2.32; N, 18.41l.
Found: C, 54.99; H, 2.30; N, 18.51.

NA1,2,4-Triazolo[4,3-a]quinoline-3-yl}-2-chloropyridine-3-carboxa-
mide (VI).

2-Chloropyridine-3-carboxylic acid (1.57 g, 0.01 mole) and thio-
nyl chloride (8 ml) were refluxed in benzene (20 ml) for 3 hours.
The excess thionyl chloride distilled off, benzene (15 ml) was add-
ed and was distilled to remove the traces of thionyl chloride. The
crude 2-chloropyridine-3-carboxyl chloride was dissolved in
toluene (15 ml) and added slowly to a mixture of IT (1.84 g, 0.01
mole) in toluene (20 ml) and triethylamine (1 ml). Then, the mix-
ture was refluxed for 4 hours. The solid was filtered and the
filtrate was concentrated to give 2.10 g (65%) of VI, mp
193-195°; ir (potassium bromide): 3100, 1630, 1560 cm™; *H nmr
(dimethyl sulfoxide-d¢): 6 7.3-8.3 (m, 9H, aromatic protons), 8.6
(broad, 1H, NH, deuterium oxide-exchangeable); ms: m/e 323
(M*).

Anal. Caled. for C H,,CIN;O: C, 59.36; H, 3.11; N, 21.63.
Found: C, 59.50; H, 3.12; N, 21.52.

5-Oxo0-5H-pyrido[3”,2":5',6']pyrimido[1',2":1,5][1,2,4]triazolo-
[4,3-a]quinoline (VII).

A solution of VI (1 g, 0.003 mole) in dimethyl formamide (10
ml) was refluxed for 18 hours. After cooling, the solution was
poured into ice cold water. The precipitate formed was filtered
and recrystallised from ethanol to give 0.53 g (60%) of VII, mp
208-210°; ir: 1640 and 1580 cm™; ms: m/e 287 (M*).

Anal. Calcd. for C,;H,N,O: C, 66.90; H, 3.16; N, 24.38. Found:
C, 67.02; H, 3.20; N, 24.34.
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