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Studies on the Synthesis and Cyclization Reactions of
2-(5-Amino-3-arylpyrazol-1-yl)-3-methylquinoxalines
Hassan A. El-Sherief,* Abdalla M. Mahmoud and Ahmed A. Ismaiel

Chemistry Department, Faculty of Science, Assiut University, Assiut, 71516, Egypt

A series of 2-(5-amino-3-arylpyrazol-1-yl)-3-methylquinoxalines (2a–d) has been synthesized by the condensation of
2-hydrazino-3-methylquinoxaline (1) with substituted benzoylacetonitriles and converted into the corresponding
3,4-diaryl-1-(3-methylquinoxalin-2-yl)-4,8-dihydro-1H-pyrazolo[3,4-e][1,4]thiazepin-7(6H)-ones (7a–d) and 2-(3-aryl-
4,5,6,7-tetrahydro-5-alkyl/aryl-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-3-methylquinoxalines (8a–e).

Quinoxaline derivatives have been found to be biologically
active compounds having antibacterial, antifungal, anti-
cancer, antiinflammatory, antidepressant, anthelmintic and
herbicidal properties.1–3 Likewise, pyrazole derivatives are
reported to have antibacterial, antifungal and other biologi-
cal activity.4–7 In view of the above interest in these com-
pounds and in continuation of our studies on the cyclization
of hydrazino heterocyclic compounds we have investigated
2-hydrazino-3-methylquinoxaline in ring-closure reactions
with substituted benzoylacetonitrile under different reaction
conditions.

Condensation of 2-hydrazino-3-methylquinoxaline (1)
with substituted benzoylacetonitriles either in boiling ethanol
or by fusion led to the formation of 2-(5-amino-3-arylpyrazol-
1-yl)-3-methylquinoxalines (2) (Scheme).

Condensation of the 3-phenylpyrazolyl derivative 2a with
formic, acetic or propionic acid afforded the corresponding
N-acyl derivatives 3a–c. Compounds 3b,d,e were also
obtained on treatment of 2a with acetyl, chloroacetyl and

benzoyl chloride11 respectively. Refluxing of the p-tolyl deriv-
ative 2d with arenesulfonyl chlorides12 in chloroform contain-
ing anhydrous K2CO3 provided the corresponding N-aryl-
sulfonyl derivatives 4a,b. Condensation of 2 with aromatic
aldehydes either in acetic acid or in toluene gave 2-(4-aryl-
methylidene - 5-imino-3-arylpyrazol-1-yl)-3-methylquinoxalines
(5a–d), while in ethanol containing a few drops of piperidine,
as a catalyst, the corresponding Schiff’s bases (6a–d) were
the sole isolable products.15

Condensation of 5 with sulfanylacetic acid in boiling
toluene gave 3,4-diaryl-1-(3-methylquinoxalin-2-yl)-4,8-
dihydro-1H-pyrazolo[3,4-e][1,4]thiazepin-7(6H)-ones (7a–d).
Interestingly, condensation of 6 with sulfanylacetic acid
under the same reaction condition gave the same products 7.

We also investigated the behaviour of 2 as a bifunctional
nucleophile with formaldehyde and appropriate amines in
order to study the reactivity at the 4- and 5-positions of the
pyrazole moiety. When 2a,b were treated with formaldehyde
and primary amines in boiling ethanol only one pure product

*To receive any correspondence (e-mail: assiut@frcu.eun.eg).

Scheme
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8 was obtained. This could be formed via a double Mannich
reaction.17

Techniques used: Elemental analysis, IR, 1H NMR, mass
spectrometry, TLC
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Schemes: 3

Tables: 3 (Yields, mps, spectral and analytical data for 2–8)
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