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Heterocycelic Compounds. V1.

Synthesis of Polynuclear Thienopyrimidine Derivatives (1)

M. 8. Manhas and S. G. Amin

Department of Chemistry and Chemical Engineering, Stevens Institute of Technology, Hoboken, N.]J. 07030

Received January 19, 1976

Quinazoline derivatives have received great interest because of their potential biological activity.
This communication describes a facile method for the synthesis of substituted thiophenopyrim-
idones. 2-Amino-3-carbethoxy-4,5-tetramethylenethiophene on heating with substituted imidoy!-
chlorides, iminoethers, iminothioethers or thioamides affords thiophenopyrimidones. By using
this method a number of such compounds of varying complexity were synthesized which are

otherwise not so easily accessible.

J. Heterocyclic Chem., 13,903 (1976).

In an earlier communication (2), we described the syn-
thesis of several substituted thienopyrimidines of the gen-
eral structure (1). Several additional reportshave appeared
in the literature which describe the synthesis and biological
activity (3-5) of these types of compounds. We have found
that the formation of such compounds via the azlactone
method (2) is not a very clean reaction and yields are
unsalisfactory. In the present communication we describe
a facile method which not only can be employed for
generating these compounds but can also be conveniently
extended 1o the synthesis of more complex policyelic
heterocycles.

Iminoethers (6-8) and iminochlorides (9,10) are known
to react with o-aminoesters to yield quinazolones. We
have found that this reaction can also be used for the
synthesis of thienopyrimidones. Thus, when 2-amino-3-
carboethoxy-4,5-tetramethylenethiophene (2) (11) was
heated with N-arylbenzimidoyl chloride (10) (3a) for about
half an hour and a methylene chloride solution of the
melt passed over a Florisil column, 2,3-diphenyl-4-oxo-
5,0-tetramethylenethieno(2,3-d Jpyrimidine (4a) was ob-
tained in 70% yield. By using the same general procedure
and an appropriate iminochlorides the thienopyrimidones
4b, 4c, and 4d were also obtained.
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This reaction of the iminochlorides was then extended
to 2-chloropyridine which also has the N=C-Cl moiety.
[t was found that the fusion of 2-chloropyridine with 2
resulted in the tetracyclic compound 7 (80% yield) under
similar conditions. The iminochloride moiety in such
diverse structural environments as in 2-chlorothiazole,
2-chlorobenzothiazole, 4-chloro-5,6-tetramethylenethieno-
{2,34d ]pyrimidine (8) (12), and 6-chloro-2-methyl-7,8,9,
10-tetrahydrophenanthridine (13) (6) was also found to
be reactive enough to provide cyclization reactions with 2.
The polycyclic derivatives 8, 9, 10, and 11 obtained from
the above mentioned chlorocompounds in a simple, one
step process and in good yield are not otherwise easily
accessible. However, when 2-chloro-3-methylquinoxaline
was similarly treated with 2 no cyclization reaction was
observed. The sole product of this reaction under a variety
of experimental conditions was the N-alkylated product
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(12a). In a similar reaction, 2 failed to provide the cyclic
pyrimidine derivative with N-(o-anisyl)benzimidoyl chlo-
ride (3, R = 0-Ch;0C4H,, R' = Ph) and instead the
N-alkylated product 12b was isolated.

The reaction of 3 with anthranilic acid was interesting.
Chromatographic separation of the products indicated the
presence of the unreacted anthranilic acid, 2,3-diphenyl-
4-quinazolone (10) and benzanilide. The quinazolone and
benzanilide were present roughly in equimolar proportions
in the reaction product even when the reaction was carried
out under anhydrous conditions. It appears that during
this reaction the water produced in the cyclization step
hydrolyzes the iminochloride to the benzanilide (10).

The reaction of thioimidates with 2 was also investi-
gated. Heating 2 with 13a (14) resulted in the isolation of
4a which was identical in all respects with the product
obtained by treating 2 with 3a. Similarly, the reaction of
13b with 2 gave 4e (2). The thioimidates13a also reacted

Cl
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with anthranilic acid under the same reaction conditions
to give 2,3-diphenyl-4-quinazolone in 60% yield (10). We
have found that the yields of thienopyrimidones obtained
by treating amino esters with thioimidates or imidoyl
chlorides are comparable.

Because of the greater enolizability of thioamides as
compared to the corresponding amides we were interested
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in exploring their reaction with amino esters to form the
pyrimidine ring. No reaction was observed when 2 was
treated with thiobenzanilide and the reactants were re-
covered unchanged. The 5-membered cyclic thioamides
in vafious structural environments, such as, 2-mercapt0
thiazoline, 2-imidazolidinethione and 3-N-ethyl-5-benzyl-
2-thiohydantoin (15) also failed to react with the amino-
ester 2 to form the pyrimidine derivatives. When the
6-membered thioamide, 3,4,5,6-tetrahydro-2-pyrimidine
thiol, was heated with 2 the tetracyclic product 14 was
obtained in very poor yield. The formation of 14 was
confirmed only through the mass spectral analysis of the
product which showed a molecular ion peak at m/e 261
(C13H;5N308).  Interestingly enough the reaction of
2-mercapto-5,6-dihydro-4H-3-thiazine (16) with 2 resulted
in the formation of 15 in 85% yield (17). The reaction of
aseven-membered thiolactam, w-thiocaprolactam, was also
investigated. It was found that its reaction with 2 gave
16 in about 10% yield. The identity of 16 was confirmed
by its comparison with the product derived from the
reaction of 2 with 1-aza-2-methoxy-1-cycloheptene (18).
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a. R =R' = Ph 14, X NIl n=3
b, R = Ph, R' = Cll, 15, X=8.n=3
16, X=Cll,, n=4
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EXPERIMENTAL

Ir spectra were recorded with a Perkin-Elmer Infracord. Nmr
spectra were recorded with a Varian A60A spectrometer using
deuterated chloroform or dimethylsulfoxide-dg and mass spectra
with a 21-103C CEC spectrometer. Microanalyses were performed
by MHW Laboratories, Garden City, Michigan, and A. Bernhardt,
Mikroanalytisches Laboratorium im Max-Planck Institut, Mulheim
(Ruhr), West Germany.

General Procedure for the Reaction Between the o-Aminoesters
and Imino Derivatives.

A. Imidoyl Chlorides and o-Aminoester.

An equimolar mixture of benzimidoyl chloride and 2-amino-
3-carboethoxy-4,5-tetramethylenethiophene (2) (11) was heated
in an oil bath at 175-200° for 4 hours, or heated on a low flame
for 15 minutes. On cooling a jellylike mass was formed. It was
chromatographed over florosil using methylene chloride as eluant
crystallization from methylene chloride-hexane gave 4a, m.p. 146°
(60%). Using these reaction conditions, the quinazolones 4 and
7-11 were prepared from the appropriate imidoylchlorides and the
amino ester 2.
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B. Thioamides and o-Aminoester,

In a similar manner 14, 15, and 16 were obtained by heating
2 with 3,4.,5,6-tetrahydro-2-pyrimidinethiol (18), 2-mercapto-5,6-
dihydro-4H-3-thiazine (16) and w-thiocaprolactam respectively.

C. Thioimidate and o-Aminoester.

The thioimidates 13a (14) and 13b on heating with 2 afforded
the substituted quinazolones 4a and 4e respectively in 70% yield.

D). Iminoether and o-Aminoester.

The quinazolone (16) was obtained in 80% yield on heating 2
with 1-aza-2-methoxy-1-cycloheptane (18) as described above. The
product was recrystallized from methylene chloride-hexane as a
colorless powder.

The analytical and spectral data on the quinazolones and other
products isolated in the above reactions are given in Table 1.
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