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and Isomeric 7-one Derivatives
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Continuing preceeding studies, designed to obtain derivatives of 1,3,4-thiadiazolo[3,2-a]pyrimidin-5-one
and of the isomeric 7-one of pharmacological interest, some of the above mentioned compounds were
prepared. Their structural identification was obtained by mass spectra.
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The thiadiazolopyrimidine nucleus and its substituted
products, as well as a number of other substances belong-
ing to the pseudopurine class are reported to have interes-
ting biological properties [1-9]. With the aim of extending
our research on 1,3,4-thiadiazolo derivatives of pharmaco-
logical interest, we synthesized some derivatives of thiadi-
azolopyrimidine corresponding to the general formulas A
and B. Various methods for obtaining this class of com-
pounds have been reported [10-15] and recent studies have
emphasized that the reaction of various heterocyclic nitro-
gens, carrying an «-amino group, with acetylenic com-
pounds can generate both isomers of general formulas A

and B [16,17).
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In our case, compounds of type A 7-12 were prepared by
reacting 5-substituted-2-amino-1,3,4-thiadiazoles 1-4 re-
spectively with ethyl propiolate 5 or with ethyl phenyl-
propiolate 6 (Scheme 1), whereas 1,3,4-thiadiazolo{3,2-a]-
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7, R = CHz, Ry =H 10, R = CgHg, Ry = H
8, R = CpHg, R) = H I, R = CFg, R = CgHg
9, R =CFy R =H 12, R = R = CgHg

pyrimidin-5-one isomers, compounds of type B, 13-16
were obtained by reacting compounds 1-4 with ethyl benz-
oylacetate in heated PPA (Scheme 2).
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Considering that these reactions could yield both 7-one
and 5-one derivatives and because the spectral data uv, ir
and 'H-nmr did not always allow us to distinguish between
the two isomers, it seemed interesting to undertake an in-
vestigation of the ms electron impact behaviour of the syn-
thesized substances 7-16. The detailed mass spectrometric
investigation given by us in a previous paper [18], allowed
us to point out that the compounds investigated were
stable enough to electron impact and that ring contraction
reactions are characteristic of these structures. In fact, a
diagnostic retro Diels-Alder process (RDA) has been no-
ticed by us only in the 7-one derivatives 7-12, while this
fragmentation does not occur in the isomeric 5-one deriva-
tives 13-16, since in these structures the pyrimidine moie-
ty of the molecule contains two conjugated bonds, thus al-
lowing the unequivocal assignment of the structure. This
behaviour is illustrated in Figure 1 in which the mass spec-
tra of 12 and of isomeric derivative 5-one 16 are compar-
ed.

It can be seen that compound 2,5-diphenyl-7H-1,3,4-
thiadiazolo[3,2-a]pyrimidin-7-one (12) gives intense ions at
m/z 203 and m/z 102 originating from the RDA process; in-
stead these ions are completely absent in isomeric 2,7-di-
phenyl-5H-1,3,4-thiadiazolo[3,2-a]pyrimidin-5-one (16).
Moreover the ir spectrum of thiadiazolopyrimidine deriva-
tives 7-12 (compounds of type A) exhibits an intense ab-
sorption at 1660-1630 cm™ due to the carbonyl group.
This band is shifted in compounds of type 13-16 to higher
frequency.
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EXPERIMENTAL

Melting points were determined on a Biichi 510 apparatus and are
uncorrected. Elemental analyses were performed on a Carlo Erba 1006
elemental analyzer. The ir spectra were recorded using a Perkin-Elmer
281 Spectrophotometer for potassium bromide mulls. The 'H-nmr spec-
tra were recorded in deuteriochloroform on a Bruker WP-80 spectrome-
ter operating at 80 MHz. Chemical shifts are reported in ppm from TMS
as an internal standard and are given in units 6. Mass spectra are run on
a Jeol JMS 015G-2 double focusing mass spectrometer with a 10 KV
accelerating voltage and 75 eV electronic beam energy.
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General Procedure for the Reaction of 5-Substituted-2-amino-1,3,4-thia-
diazoles with Ethyl Propiolate, 7-10 or With Ethyl Phenylpropiolate, 11,
12.

A solution of 3-substituted-2-amino-1,3,4-thiadiazole 1-4 (0.01 mole)
and ethyl propiolate (3) or ethyl phenylpropiolate (6) (0.01 mole) in 40 ml
of absolute ethanol was refluxed for 14 hours. In most cases, after cool-
ing the precipitate was filtered and crystallized from appropriate solvent.
If the product did not precipitate, the solution was concentrated and al-
lowed to stand overnight. The precipitate was crystallized from ethanol.
Analytical data and the characteristics of the products 7-12 are reported
in Table I and Table II.

Synthesis of 2-Alkyl and Aryl-7-phenyl-5-oxothiadiazolo[3,2-a]pyrimidine,
13-16.

A mixture of 2-amino-5-alkyl or aryl-1,3,4-thiadiazole 1-4 (0.01 g), ethyl
benzoylacetate (0.013 mole) and PPA (10.6 g) was heated on an oil bath at
130-140° for 1 hour. The cooled reaction mixture was treated with ice
water, stirred at room temperature for 1 hour. The crystals formed were
collected by filtration, washed with water and recrystallized from appro-
priate solvent.

Compound 15 was chromatographed on silica gel and elution with
benzene-ethyl acetate (80:20). The major product was separated and crys-
tallized from cyclohexane.

Analytical data and the characteristics of the products 13-16 are repor-
ted in Table L.
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Fused Pyrimidine Compounds 7-16

Mp, °C Solvent of
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Formula (cm™) C H N
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60.93 4.20 16.25
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Table II

‘H-NMR Spectral Data & (ppm) of 2-Substituted Fused Pyrimidin-7-one Compounds 7-10

Compound Cs-H CsH Other Protons
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8 8.05 d, 1H, I56 = 7.7 Ha) 6.36 (4, 1H, J5.6 = 7.7 Ha) 2.96 (g, 2H, C,-CH,-CH,)
1.40 (t, 3H, C;-CH,-CH,
9 8.17(d, 1H, J5.6 = 7.7 H) 6.48 (d, 1H, J5 6 = 7.7 Ha) -
10 8.17(d, 1H,J56 = 7.9 Hz) 6.41 (d, 1H, Js 6 = 7.9 Hz) 7.60 (m, SH, C,-C,H)
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