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Reaction of l-0x0-2-formyl-3-dimethylamino-1H-naphtho[2,1-b |pyran with amidines, guan-
idine, O-methylisourea, S-methylisothiourea afforded 9-substituted 12-oxo-12H-naphtho[1',2":-

5,0 |pyrano| 2,3-d | pyrimidines.

When the reaction with O-methylisourea was carried oul in anhydrous pyridine, 10,20-dioxo-
10H,20H-dinaphtho| 1,2-:1",2"¢"][1,5 Jdiazocino[2,3-b:6,7-6" |dipyran was [ormed.

J. Heterocyclic Chem., 13, 761 (1976).

Naphtho[1',2":5,6 |pyrano[2,3-d ]Jpyrimidine hetero-
cyclic system derivatives have been sporadically reported
in the literature in only a few instances. For instance,
during rescarches concerning the behavior of barbituric
acids in the condensation with aldehydes, some 9H-naph-
tho|1",2":5,6 |pyrano| 2,3-d [pyrimidine derivatives were
obtained when 2-hydroxynaphthaldehyde was employed
in the reaction (1,2).

Subsequently two compounds 1, with substituents in
the 9 and 11 positions, were described in the only paper
which appeared on this specific topic. Cyclization of pro-
perly substituted 5-(2"-oxynaphthyl-1"-methyl)-6-oxypy-
rimidines was the conclusive step of a rather laborious
method to achieve the synthesis of such compounds start-
Moreover, at-
tempts to obtain in the 9 position other substituents than

ing from 3-acyl-5,06-benzocoumarins (3).

a methyl group were unsuccessful (3).

In connection with our chemical and pharmacological
rescarches on a new class of 1H-naphtho|2,1-b |pyran
derivatives, some of which showed interesting antidepres-
sanl, anliconvulsant or sedative activities (4-10), in a pre-
vious paper we described the reaction of 1-oxo-2-formyl-
3-dimethylamino-1H-naphtho[2,1-b]pyran (II) with hydra-
zine or monosubstituted hydrazines as a route to achieve
the condensation of a new heterocyclic ring with the 1H-
naphtho[2,1-6 | pyran system. Indeed, the casy cleavage
of the dimethylamino group from the 3 position led,
through the intermediate hydrazones, Lo the formation of
8H,1 1 H-naphtho|1',2":5,6 |pyrano| 2,3« |pyrazole deriva-
tives (1) (I'1).

As a further part of our continuing interests in the
chemistry of 1H-naphtho[2,1-b |pyrans, we have extended
our investigations to the condensation of compound I

with reagents other than hydrazine or monosubstituted
hydrazines.

Therefore, the present paper describes the facile synthe-
sis of novel 12H-naphtho[1',2":5,6 ]pyrano|[2,3-d]pyrim-
idine derivatives (12). |

Actually, 1-ox0-2-formyl-3-dimethylamino-1Il-naphtho-
[2,1-b}pyran (II) underwent reaction with amidines, guan-
idine, O-methylisourea, S-methylisothiourea affording the
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corresponding 9-substituted 12-oxo-12H-naphtho[1'2":-
5,0 |pyrano[2,3-d ]pyrimidines (V), as shown in the fol-
lowing reaction pattern (Chart I).

The: peculiar mesomeric form of y-pyrone ring, illus-
trated in the presumable intermediate IV, may explain the
easy splitting of the 3-dimethylamino group, as previously
reported (11).

Naphtho[1',2":5,6 ]pyrano[2,3-d ]pyrimidines (V) were
crystalline compounds whose structure was supported by
elemental analyses, ir and nmr spectral data.

As previously reported for compounds III (11), spectral
data of V afforded an evidence that both 2-formyl and
3-dimethylamino groups of the starting compound II were
involved in the reaction. Actually, the ir spectra showed
the lack of the aldehyde carbonyl band and the nmr spec-
tra showed only signals for the 9-substituent and hetero-
cyclic system protons, among which the downfield H-1
[deshielding effect of 12-CO (13,4,5,6)] and H-11 signals,
whereas signals for the 3-dimethylamino protons were no
longer present.

It is of interest to note that, although compound II was
converted to the 9-substituted 12-0x0-12H-naphtho[1',2":-
5,6 ]pyrano[2,3d |pyrimidines (V) by condensation with
amidines, guanidine or S-methylisothiourea without any
difficulty, the reaction with O-methylisourea was found
to be very difficult. In this case, the cyclization might be
hindered by the electron withdrawing effect of the meth-
oxyl group.
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Actually, the preparation of 9-methoxy-12-0x0-12H-
naphtho[1°,2":5,6 }pyrano[2,3-d ] pyrimidine (Vd) was at-
tempted a number of times using different conditions and
the procedure described in the Experimental section which
involved the use of ethanol as solvent in the presence of
triethylamine represents the optimum found.

In this connection, although pyridine was generally a
suitable solvent to obtain compounds V, in the case of Vd
the reaction occurred in this solvent with the formation
of 10,20-dioxo-10H,20H-dinaphtho[l,2e:1',2¢"][1,5]-
diazocino[2,3-b:6,7-" |dipyran (VI) most likely in accor-
dance with the following intermolecular condensation
pattern.

Table 1

Ir and Nmr Spectral Data (7) of 9-Substituted 12-Oxo-12H-naphtho[1',2":5,6 ] pyrano[2,3-d ] pyrimidines (V) (a).

Compound Solvent R CH3

Va Deuteriotrifluoro- CH3 s, 6.74
acetic Acid

Vb Deuteriotrifluoro- CgHs
acetic Acid

Ve Deuteriotrifluoro- NH,
acetic Acid

vd Deuteriochloroform CH30 s, 3.79

Ve Deuteriotrifluoro- CH;3S s, 7.00

acetic acid

H-2,3.4,5.6 H-1 H-11 ».CO
(plus C¢Hs)

m, 2.37-1.33 mec, 0.32 s, 0.01 1640 cm™1
m, 2.53-1.40 me, 0.47 s, 0.07 1650 ecm™!
m, 2.60-1.56 mc, 0.56 s, 0.63 1646 cm™!
m, 2.61-1.71 me, 0.09 s, 0.56 1652 cm™!
m, 2.46-1.47 me, 0.45 s, 0.37 1643 em™!

(a) s = singlet, m = multiplet. mc = multiplet center: the inteerations of peak areas were consistent with the assigned structures.
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The structure of the crystalline compound VI was
deduced from elemental analysis, nmr and mass spectral
data. Particularly the nmr spectrum of VI no longer
showed signals for the 3-dimethylamino protons of the
starting compound 11; only signals for the heterocyclic
system protons were present, among which those down-
field for H-1, H-11 (deshielding effect of 20-CO and 10-CO,
respectively), H-9 and H-19. The downfield H-1 and H-11
signals were a confirmatory evidence that the naphtho-
[2,1-b ]pyran moiety remained in the molecular constitu-
tion of the compound. Moreover, the mass spectrum of
VI showed the expected and molecular (m/e = 442) and
fragment ions.

EXPERIMENTAL

Melting points were determined using a Fisher-Johns (Electro-
thermal when above 300°) apparatus and are uncorrected. Infrared
spectra were recorded on a Perkin-Elmer 257 instrument in potas-
sium bromide pellets. Nuclear magnetic resonance spectra were
determined with a Perkin-Elmer R12 spectrometer using TMS as
internal standard (7 = 10). Mass spectra were recorded on a Varian
CH 7 instrument (70 eV). Elemental analyses were performed by
Laboratorio di Microanalisi, Istituto Carlo Erba per Ricerche Tera-
peutiche, Milano.

9.Methyl-12-0x0-12H-naphtho[1',2":5,6 | pyrano{2,3-d ] pyrimidine
(Va).

A mixture of 0.96 g. (3.6 mmoles) of 1-0x0-2-formyl-3-dimethyl-
amino-1H-naphtho[2,1-b ]pyran (I1) (11), 0.34 g. (3.6 mmoles)
of acetamidine hydrochloride and 20 ml. of anhydrous pyridine
was refluxed for 8 hours. Removal of solvent under reduced
pressure and treatment of the residue with dilute aqueous sodium
carbonate gave a yellow solid which was collected by filtration,
washed with water and crystallized from acetone with the addition
of charcoal. There was obtained 0.41 g. (43.6%) of nearly pure
crystalline Va. On recrystallization from ethanol, the product
melted at 191-191.5°.

Anal. Caled. for C16H10N2025 C, 7327, H, 384-, N, 10.68.
Found: C, 73.19; H, 3.87; N, 10.71.

9-Phenyl-12-0x0-12H-naphtho[1 ' 2":5.6 |pyrano[2,3-d ] pyrimidine
(Vb).

A mixture of 0.96 g. of 11, 0.56 g. (3.6 mmoles) of benzamidine
hydrochloride and 20 ml. of anhydrous pyridine was refluxed for
8 hours. The solvent was removed in vacuo and the residue was
treated with dilute aqueous sodium carbonate. The solid ultimately
obtained was boiled with acetone. The insoluble white material
(0.86 g. of pure Vb) was collected and recrystallized from benzene
or pyridine; m.p. 264°. Concentration of the acetone solution
afforded an additional crop of product (0.13 g.; total yield 84.6%).

Anal. Caled. for C21H12N202: C, 7777, H, 3.73; N, 8.64.
Found: C, 77.55; H, 3.71; N, 8.70.

9-Amino-12-0x0-12H-naphtho[1 ' 2':5.6 | pyrano[2,3-d ] pyrimidine
(Vo).

A suspension of 0.96 g. of 11, 0.32 g. (1.8 mmoles) of guanidine
carbonate and 40 ml. of ethanol was refluxed for 8 hours. After
cooling, the precipitate was collected and crystallized from pyrid-
ine. There was obtained 0.68 g. (71.6%) of white crystalline Ve,
m.p. 381.282° dec
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Anal. Caled. for C;sHgN30,: C, 68.43; H, 3.45; N, 15.96.
Found: C,68.41; H, 3.47; N, 16.00.

Acetyl Derivative of Vc.

A suspension of 0.25 g. of V¢ in 15 ml. of acetic anhydride
was refluxed for 3 hours. There was obtained the white crystalline
acetyl derivative (89.9%) which melted at 334-335° dec., after
erystallization from pyridine; ir: 1686 cm™! (amide CO), 1656
em™! (12-CO); nmr (deuteriotrifluoroacetic acid) 71 7.37 (s, 3,
CHs3), 2.47-1.50 (m, 5, H-2,3,4,5,6), 0.41 (mc, 1, H-1), 0.26 (s, 1,
H-11).

Anal. Caled. for C;7HyN303: C,66.88; H,3.63; N, 13.77.
Found: C, 66.70; H,3.63; N, 13.79.

9-Methoxy-12-0x0-12H-naphthofl ' 2.5 6 pyrano[2,3-d ] pyrim-
idine (Vd).

A mixture of 0.96 g. of II, 1.24 g. (7.2 mmoles) of O-methyl-
isourea sulfate, 9 ml. of triethylamine and 60 ml. of anhydrous
ethanol was refluxed for 8 hours. After cooling, the precipitate
was collected and treated with dilute aqueous sodium carbonate.
There was obtained 0.40 g. of crude material from which an
analytically pure sample of white crystalline Vd was obtained
after several recrystallizations from benzene, m.p. 207-208°,

Anal. Caled. for C16H10N2033 C, 6906, H, 362, N, 10.07.
Found: C, 69.25; H, 3.62; N, 10.08.

9.Methylthio-12-o0x0-12H-naphtho[1 ' 2":5,6 ] pyrano[2,3-d ] pyrim-
idine (Ve).

A suspension of 0.96 g. of 11, 1.0 g. (3.6 mmoles) of S-methyl-
isothiourea sulfate and 20 ml. of anhydrous pyridine was refluxed
for 8 hours. After cooling, the white crystalline precipitate was
recovered and treated with dilute aqueous sodium carbonate. There
was obtained 0.79 g. (74.5%) of pure Ve which was crystallized
from acetone and melted at 220-220.5°.

Anal. Caled. for C1gH oN20,S: C, 65.30; H, 3.43; N,9.52;
S, 10.88. Found: C,65.21; H, 3.43; N, 9.56; S,10.93.

The ir and nmr spectral data of the compounds Va-e are
included in Table I.

10,20-Dioxo-10H,20H-dinaphtho[1,2-:1',2"¢'1{1,5 ]diazocino-
[2,3-b:6,7-b"]dipyran (VI).

A mixture of 0.96 g. of II, 0.62 g. (3.6 mmoles) of O-methyl-
isourea sulfate and 20 ml. of anhydrous pyridine was refluxed for
8 hours. After cooling, the precipitate was separated by filtration
and treated with dilute aqueous sodium carbonate, then with hot
acetone. The insoluble nearly pure VI (0.35 g., 43.8%) was col-
lected and recrystallized from pyridine; pale yellow crystals, m.p.
351-352°: ir: 1636 ecm~! (CO); nmr (deuteriotrifluoroacetic
acid) 71 2.43-1.31 (m, 10, H-2,3,4,5,6,12,13,14,15,16), 0.30 (mc,
2, H-1 and H-11), 0.12, 0.00 (singlets, 1 plus 1, H-9 plus H-19);
mass spectrum, m/e (relative intensity %): 442 (100), 414 (25),
386 (5), 222 (5), 221 (20), 193 (6), 170 (9), 165 (11), 155 (5),
154 (2), 142 (12), 126 (10), 114 (33).

Anal. Caled. for CogH 4N,04: C, 76.01; H, 3.19; N, 6.33.
Found: C, 75.80; H, 3.19; N, 6.32.
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