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CHEMISTRY AND CYCLIZATION REACTIONS
OF 2-MERCAPTO-3-PHENYL PYRIMIDO
THIENO[2,3-b)]QUINOXALINONE DERIVATIVES

0.S. MOUSTAFA* and M.Z.A. BADR

Chemistry Department, Faculty of Science Assiut University, Assiut, Egypt
(Received 12 June 1996; Revised 10 September 1996; In final form 10 September 1996)

Reaction of 2-mercapto-3-phenyl pyrimido{4',5' :4,5]thieno[2,3,-b]quinoxalin-4-one(1) with hydra-
zine hydrate gives 2-hydrazino derivative (2) which undergoes ring closure reactions with formic
acid, acetic anhydride, and benzoy! chloride to produce the S-triazolo derivatives(3-5). While treat-
ment with nitrous acid gives the tetrazolo derivative (6). Reaction of (2) with acetylacetone, phthalic
anhydride, and/or aromatic aldehydes affords, N-pyrazolyl- N-phthalazino- and N-arylidene deriva-
tives (7-9) respectively. Compound (1) reacts with alkyl halides in basic medium to give the corre-
sponding thioethers (10). Compound (1) reacts with diethyl bromomalonate to yield (11) which is
transformed into (12a,b) under the influence of hydrazine or phenylhydrazine. Treatment of (1) with
ethyl chloroacetate yields the thioester (13). Reaction of (1) with chloroacetamide or (13) with
ammonia gave the same product. Hydrazinolysis of the thioester (13) gave the comresponding car-
bohydrazide (15) which reacts with acetylacetone, aromatic aldehydes, and phthalic anhydride to
give the corresponding 2-(N-pyrazolyl, N-arylidene, and/or N-phthalazino) pyrimido-
thienoquinoxalin-4-ones (16-18). Oxidation of (1) by H,0, either in dioxane or in NaOH gives
either the corresponding disulfide or the pyrimidothienoquinoxalin-2,4-dione (19,20) respectively.

Keywords: Cyclization reactions; quinoxalones; NMR spectra; thioethers

Quinoxaline derivatives constitute an important class of biologically active com-
pounds as antimicrobial, anticancer; and antileprous{1,4] agents. As a continua-
tion of our interest in the study of the chemistry of quinoxaline derivatives[5,6];
the present investigation deals with the synthesis of certain novel pyrimi-
dothienoquinoxaline derivatives.

Refluxing 2-mercapto-3-phenyl-pyrimido{4',5":4,5]thieno[2,3-b]quinoxalin-
4-one (1) in ethanol with hydrazine hydrate gave the corresponding 2-hydrazino-
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3-phenyl pyrimido thieno quinoxalinone (2). Compound (2) underwent several
cyclization reactions. Treatment of (2) with formic acid; acetic anhydride or
benzoyl chloride gave the corresponding substituted (R = H,CH;, Ph) triazol-
opyrimidothienoquinoxalinone (3-5) while reaction with nitrous acid yielded
tetrazolopyrimidothienoquinoxalinone (6). Treatment of (2) with acetylacetone
led to formation of 2-(3,5-dimethylpyrazol-1-yl)-3-phenyl pyrimido[5',4’:4,5]
thieno[2,3-b]quinoxalin-4-one (7). Reaction of (2) with phthalic anhydride in
acetic acid yielded (3-phenyl-4-oxo-pyrimido[4',5':4,5] thieno[2,3-b]quinoxa-
lin-2-yl)phthalazin-1,4-(3H)dione (8). Compound (2) reacted with 4-N,N-dim-
ethylbenzeldehyde in basic medium to give the corresponding 2-arylidene de-
rivative (9). The mercapto compound (1) was transformed by reaction with alkyl
or aralkyl halides in ethanolic solution containing anhydrous sodium acetate into
the S-alkyl or S-aralkyl derivatives (10, .) (Scheme I). Compound (1) also re-
acted with diethyl bromomalonate in basic medium to give the S-alkylated prod-
uct (11). Further, compound (11) reacted with hydrazine and phenyl hydrazine to
give the S-pyrazolone derivatives (12,,). Treatment of (1) with ethyl chloroac-
etate in basic medium yielded 2-(ethoxycarbonylmethylthio)-3-phenyl-
pyrimido[4',5:4,5]thieno[2,3-b]quinoxalin-4-one (13), which when treated with
ammonia gave the 2-(carboamidomethyl-thio) derivative (14). The same product
was isolated by reaction of (1) with chloroacetamide. Reaction of the ester (13)
with hydrazine hydrate in ethanol led to formation of the 2-thiomethylcarbox-
hydrézide derivative (15). The hydrazide (15) reacted with acetylacetone; aro-
matic aldehydes; and phthalic anhydride yielding the corresponding 2 (pyra-
zolyl, arylidene and/or phthalizino)-3-phenyi-pyrimido-[4',5':4,5]thieno[2,3-b
Jquinoxalin-4-one (16-18) respectively. Oxidation of the mercapto compound
(1) by H,0, either in acetic acid or in dioxane gave the disulfide derivative of
the dimer (19). When (1) was refluxed in aqueous NaOH it gave 3-phenyl-
pyrimido[4'.5' : 4,5]thieno[2,3-b]lquinoxalin-2,4-dione(20) (Scheme II). The
physical data agrees with a compound described earlier[S]. The analytical, IR-
and "H-NMR- spectra of the novel compounds agree with the assigned struc-
tures and are compiled in tables I and II.

EXPERIMENTAL

Melting points reported are uncorrected. IR spectra (Tables I and II) are recorded
for potassium bromide wafers on a Pye Unicam SP 3100 Spectrophotometer;
'H-NMR spectra (Tables I and II) are recorded in (CDCl,) or (DMSO-d) on a
Varian 90 or EM-390 M Hz Spectrometer using TMS as an internal standard.
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Elemental analysis, yields, melting points, and spectral data are given in tables I

.and II respectively.

2-Mercapto-3-phenyl-pyrimido[4',5' . 4,5]thieno[2,3-b]quinoxalin-4-one (1)
was isolated as a yellow compound m.p 328-330°C (literature)[S] m.p 330°C.

2-Hydrazino-3-phenyl pyrimido[4',5' . 4,5]thieno[2,3-b]quinoxalin-4-one (2)

was prepared by refluxing hydrazine hydrate (5 ml) with 1 (3.6 g, 0.01 mol) in
absolute ethanol (30 ml) for 2 hr. The solid which separated on cooling was
filtered and washed with ethanol to yield 2.
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SCHEME II

5-Phenyl-S-triazolo[3",4":2',3' Jpyrimido[4',5' .4,5]thieno
{2,3-b]-quinoxalin-6-one (3)

A mixture of 2 (0,72 g, 0.002 moL) and formic acid (10 ml) was refluxed for 4

hr. The solid which was isolated after addition of water to yield 3

1-Methyl-5-phenyl-S-triazolo[3",4":2",3' [pyrimido[4',5'" 4,5]thieno
[2,3-b]-quinoxalin-6-one (4)

A mixture of 2 (3.6 g, 0.01 mol) and acetic anhydride (25 ml) was refluxed for

3 hr. Compound (4) precipitated upon cooling.
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1,5-Diphenyl-S-triazolo[3",4":2',3' Jpyrimido[4',5' : 4,5]thieno
[2,3-b]-quinoxalin-6-one (5)

A mixture of 2 (1.8 g, 0.05 mol) and benzoyl chloride (15 ml) was refluxed for
5 hr. The solid which separated was filtered and washed by pet-ether.

5-Phenyl-S-tetrazolo[3",4":1',6' Jpyrimido[4',5' :4,5]thieno
[2,3-b]quinoxalin-6-one (6)

was prepared by treatment of 2 (3.6 g, 0.01 mol) and hydrochloric acid while
dropping sodium nitrite solution (10 ml) at 0°C and stirred for 30 minutes.
Compound 6 precipitated upon cooling.

3-Phenyl-2 (3,5-dimethyl-pyrazol-1-yl)pyrimido[4',5' : 4,5 ]thieno
[2,3-b]Jquinoxalin-4-one (7)

A mixture of 2 (3.6 g, 0.01 mol) and acetylacetone (0.005 mol) in ethanol (20
ml) was refluxed for 4 hr. After cooling, compound 7 which separated by filter-
ation.

2-(3,4-Dihydro-3-phenylpyrimido[4’,5' - 4,5]thieno
[2,3-b]Jquinoxalin-4-one)phthalazin-1,4(3H)dione (8)

A mixture of 2 (0.62 g, 0.002 mol) and phthalic anhydride (0.296 g, 0.002 mol)
in acetic acid (15 ml) was refluxed for 3 hr. Compound 8 precipitated on cool-
ing.

3-Phenyl-2-arylidinehydrazonopyrimido[4',5' . 4,5]thieno
[2,3-b]quinoxalin-4-one (9)

A mixture of 2 (0.76 g, 0.002 mol) and p-N,N-dimethylbenzaldehyde (0.002
mol) in ethanol (15 ml) and a few drops of piperidine was refluxed for 3 hr. The
solid 9 was isolated after cooling.

3-Phen yl-2-alkylthib pyrimido[4',5' . 4,5]thieno[2,3-b]quinoxalin-4-one
(10,.,)

A mixture of an alkyl halide (ethyl iodide, phenacyl bromide, n-butyl bromide,
chloroacetic acid or chloro acetylacetone (0.012 mol) and 1 (3.62 g, 0.01 mol)
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dissolved in absolute ethanol (20 ml) containing anhydrous sodium acetate was
refluxed for 1 hr and cooled. Compounds 10a—e precipitated.

2-(Diethoxycarbonylmethyl
thio)-3-phenyl-pyrimido[4',5' :4,5]thieno[2,3-b]quinoalin-4-one (11)

A mixture of 1 (3,62 g, 0.01 mol) and diethyl bromomalonate (2.39 g, 0.01 mol)
was refluxed in ethanol (40 ml) in the presence of anhydrous sodium acetate for
1 hr. Upon concentration, compound (11) precipitated.

3-Phenyl-2-[[3,5-dioxo-1(H)(phenyl)pyrazol-4"-yl thio]pyrimido
[4',5':4,5]-thieno[2,3-b]quinoxalin-4-one (12, ,)

A mixture of 11 (2.6 g, 0.005 mol) and hydrazine hydrate or phenyl hydrazine
(0,005 mol) was refluxed for 3 hr. in abs. ethanol (20 ml) and cooled to precipi-
tate 12a and 12b.

3-Phenyl-2-(ethoxycarbonylmethylthio)-pyrimido [4',5':4,5] thieno
[2,3-b]-quinoxalin-4-one (13)

A mixture of 1 (3.62 g, 0.01 mol), ethyl chloroacetate (1.22 g, 0.01 mol) and
anhydrous sodium acetate (5 gm) in ethanol (80 ml) was refluxed for 3 hr. The
solid 13 was isolated after the addition of water.

3-Phenyl-2-(carboamidomethylthio)-pyrimido
[4',5':4,5]thieno[2,3-b]quinoxalin-4-one (14)

To a solution of 13 (2.24 g, 0.005 mol) in ethanol (40 ml) an ammonia solution
(20 ml) was added and the reaction mixture was kept at room temperature for 2
days. The precipitate was recrystallized and analysed as given in (Table II). The
same product was also obtained by a different method by refluxing 1 with
chloroacetamide.

3-Phenyl-2-(thiomethylcarboxhydrazide)-pyrimido
[4',5':4,5]thieno[2,3-b]quinoxalin-4-one (15)

A mixture of 13 (2.24 g, 0.005 mol) and excess hydrazine hydrate 95% (3 ml) in
abs. ethanol (40 ml) was refluxed for 2 hr. After cooling the solid product was
filtered off to give 15.
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3-Phenyl-2-[3,5-dimethyl-pyrazol-1-yl-carbomethyl
thiopyrimido[4',5' :4,5]thieno-{2,3-b]quinoxalin-4-one (16)

A mixture of 15 (2.17 g, 0.005 mol) and acetylacetone (0.005 mol) in ethanol
was heated under reflux for 2 hr. The precipitate which formed on cooling was
filtered off to give 16.

3-Phenyl-2-(thiomethylcarboxarylidinehydrazide)-pyrimido
[4',5':4,5]-thieno[2,3-b]quinoxalin-4-one (17)

A mixture of 15 (2.17 g, 0.005 mol) and p-N,N-dimethylbenzaldehyde (0.005
mol) in ethanol (40 ml) and a few drops of piperidine was refluxed for 3 hr. The
product collected after cooling and filtration was 17.

2-[3,4-Dihydro-3-phenyl-pyrimido[4',5’ :4,5]thieno
[2,3-b]quinoxalin-4-one]-phthalazin-1,4(3H)dione (18)

A mixture of 15 (4.34 g, 0.01 mol) and phthalic anhydride (1,48 g, 0.01 mol) in
acetic acid (30 ml) was refluxed for 3 hr. Compound 18 was isolated after
addition of water.

Bis{3-phenyl-pyrimido[4',5' :4,5]thieno[2,3-b]quinoxalin-4-onejsulphide (19)

A mixture of 1 (3.62 g, 0.01 mol) and H,0O, (20 ml) in acetic acid 30 ml was
stirred for 2 hr. The solid was separated by filteration.

3-Phenylpyrimido[4',5':4,5]thieno[2,3-b]quinoxalin-2,4-(1H)dione (20)

A mixture of 1 (2.62 g, 0.01 mol) and NaOH (20%, 30 ml) was refluxed for 2 hr.
The reaction mixture was cooled to room temperature and neutralized by HCL
The solid product was in agreement with an authentic sample[5].
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