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8-Quinolinol reacts with cinnamonitrile derivatives in presence of a basic catalyst to afford pyrano[3,2-
h]quinolines (3a—f). The reaction of 3a with reagents such as acetic anhydride/pyridine, formamide, formic
acid/formamide, and carbon disulfide gave the fused heterotetracyclic systems pyrimido[4’,5” : 6,5]pyrano[3,2-
h]quinolines.

A variety of pyrans and condensed pyrans were amino-4-aryl-4H-pyrano[3,2-k]quinoline-3-carboxyl-
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Compound 3 was subjected for further reactions to
produce fused heterotetracyclic systems incorporating
pyrimidine nucleus in addition to pyranoquinoline
moiety. Thus the reaction of 3a, with acetic anhy-
dride/pyridine mixture gave pyrimidopyranoquino-
line 5, while reaction of 3a with acetic anhydride alone
gave the acetamido derivative 4. Interaction of 3a
with formamide afforded aminopyrimidine derivative
6, while the reaction with formamide/formic acid
mixture gave pyrimidinone derivative 7.

The reaction of 3a with carbon disulfide in pyridine
proceeded through the addition of CSz on the amino
group followed by cyclization by nucleophilic attack
of the sulfur atom on the cyano group which under-
went rearrangement to give pyrimidinedithiol deriva-
tive 8.1112 Compound 8 reacted smoothly with
methyl iodide in ethanol containing anhydrous
sodium acetate to give bis(methylthio) derivative 9.

Also, refluxing of 3a with ethyl orthoformate in
acetic anhydride gave the corresponding ethoxyme-
thyleneamino derivative 10. The latter compound
further reacted with hydrazine hydrate or methylam-
ine to give the corresponding derivatives 11a,b, respec-
tively. Attempts to cyclize compound 1la by reflux-
ing in ethanol containing piperidine and/or pyridine
were unsuccessful.

Experimental

Melting points are uncorrected. IR spectra were recorded
(KBr) on a Pye Unicam spectrophotometer. H NMR spec-
tra were obtained on 90 MHz Varian spectrometer in suita-
ble deutrated solvent using TMS as internal standard.
Analytical data were obtained by the microanalytical data
Unit at Assiut University.

2-Amino-4-aryl-4H-pyrano[3,2-h]quinoline-3-carboni-
triles (3a—c) and Ethyl 2-Amino-4-aryl-4H-pyrano[3,2-h]-
quinoline-3-carboxylates (3d—f). General Procedure. A
mixture of cinnamonitrile derivative (2a—f) (0.01 mol) and
8-quinolinol (0.01 mol) was refluxed in absolute ethanol (50
ml) containing a catalytic amount of piperidine for 5 h.
The reaction mixture was concentrated, cooled and the
precipitated product was collected by filtration. The phys-
ical and spectral data are sumrmarized in Table 1.

2-Acetamido-4-phenyl-4H-pyrano[3,2-h]quinoline-3-
carbonitrile (4). A mixture of 3a (0.01 mol) was refluxed in
acetic anhydride for 3 h, then cooled and poured onto ice/
water mixture. The solid product thus formed was filtered
off and washed several times with water.

10-Methyl-7-phenyl-7H-pyrimido[4’,5" : 6,5]pyrano[3,2-
h]quinolin-8(9H)-one (5). A solution of 3a (0.01 mol) in
Ac2O/pyridine mixture (30 ml, 2:1 v/v) was heated on a
water bath for 8 h, then cooled, and poured into ice/water
mixture. The precipitate thus formed was collected by
filtration and washed several times with water.

8-Amino-7-phenyl-7H-pyrimido[4’,5" : 6,5]pyrano[3,2-k]-
quinoline (6). A mixture of 3a (0.0l mol) and formamide
(20 ml) was refluxed for 1 h. After cooling the precipitated
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brown crystalline product was filtered off and washed sev-
eral times with cold ethanol.
7-Phenyl-7H-pyrimido[4’,5" : 6,5]pyrano[2,3-k]quinolin-
8(9H)-one (7). A mixture of 3a (0.01 mol) and formic acid
(5 ml) in formamide (20 ml) was refluxed for 2 h. After
cooling the reaction mixture was poured onto ice/water
mixture and the solid product thus formed was filtered off.
7-Phenyl-7H-pyrimido[4,5" : 6,5]pyrano[3,2-k]quinolin-
8,10-dithiol (8). A mixture of 3a (0.01 mol) and carbon
disulfide (5 ml) in pyridine (30 ml) was heated on water bath
for 8 h. The solid product thus formed was filtered off
while hot and washed several times with ethanol.
8,10-Bis(methylthio)-7-phenyl-7H-pyrimido[4’,5” : 2,3]-
pyrano[3,2-h]lquinoline (9). A mixture of 8 (0.001 mol) and
methyl iodide (2 ml) in ethanol (30 ml) in the presence of
anhydrous sodium acetate (2 g) was refluxed for 2 h. The
reaction mixture was concentrated, poured into cold water
and the solid product was collected by filtration.
2-(Ethoxymethyleneamino)-4-phenyl-4H-pyrano[3,2-
h]quinoline-3-carbonitrile (10). A mixture of 3a (0.01 mol)
and ethyl orthoformate (2 ml) in acetic anhydride (10 ml)
was refluxed for 1 h. After cooling the precipitated pale
yellow crystalline product was filtered off and washed severl
times with cold ethanol.
2-(Hydrazinomethyleneamino)-4-phenyl-4H-pyrano[3,2-
h]quindine-3-carbonitrile (11a) and 2-(Methylaminomethyl-
eneamino)-4-phenyl-4H-pyrano[3,2-h]quinoline-3-carboni-
trile (11b). General Procedure: A mixture of 10 (0.01 mol)
and hydrazine hydrate or methylamine (0.01 mol) in abso-
lute ethanol (50 ml) was stirred at room temperature for 15
min. The precipitated products (11a or 11b) were collected
by filtration.
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