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ABSTRACT

1,3-Dibromo-5,5-dimethylhydantoin (DBH) was found to be an effective
catalyst for the condensation of 1,2-diamines with 1,2-dicarbonyl
compounds to afford the corresponding quinoxaline derivatives in

excellent yields under mild reaction conditions.
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Quinoxaline derivativesarean important class of
benzoheterocyclest!, which haveawiderange of bio-
logica and pharmacologica activity®?. They havebeen
widely used as anticarcinogen®, antimicrobial,
antihe mintic®, HIV-1reversetranscriptaseinhibitort®,
and pesticideé”. Moreover, they also serveasbuilding
blocksinthesynthesisof organic semiconductors, rigid
subunitsin macrocyclic receptorsor for molecular rec-
ognition®, dyes*®, and e ectroluminescent materia §Y.
In recent years, the synthesis of quinoxalines has at-
tracted considerabl e attention™? and awide range of
synthetic methods has been devel oped for the synthe-
sisof quinoxainederivatives™. Theconventiond syn-
thetic methods of quinoxainederivativeswerecarried
out in organic solvent viathe condensation of arene-
1,2-diamineswith 1,2-dicarbonyl compoundsfor 2-
12 hoursunder refluxing conditionswiththeyields of
34-85%9, or in high bailing point solvent such asdim-
ethylsulfoxide (DM SO) using themolecular iodineas
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thecatalyst™. A number of catalystshave been devel -
oped for the preparation of quinoxalines, including
B, MnQ,, POCI ", Ga(OTf) [, cerium am-
monium nitrate®, CuSO,.5H,0%1, AcOH*? or
RuCl,-(PPh,).* aswell as SA/MeOH!*. Very re-
cently, other catalysts, such as metal hydrogen sul-
fates®, CuCl, combined with molecular sieve® and
molybdophaosphoric acid exchanged by ironi?). How-
ever, most of the existing methodol ogies suffer from
one or morelimitations such ascomplicated reaction
process, expensive and detrimental metal catalysts,
using of volatile organic solvents, low product yields,
and harsh reaction conditions, which comeinto colli-
sion with both economical and environmenta require-
ments. Dueto these disadvantages, the search for new
catal ysts which are green and cheaper remains an ex-
isting challenge. Although great success hasbeen ob-
tained, many of these processes suffer from draw-
backs such as drastic reaction conditions, low prod-
uct yields, tedious work-up procedures, using toxic
metal saltsas catalysts, long reactiontimeand rela-
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tively expensive reagents. Hence, the searchfor the  transformationsby ha ogenating agents®34, hereinwe
better method, especially thereadily availableand  reported theuseof DBH asamorerobust and efficient

green catdysts, isstill being actively pursued. catayst for the one-pot synthesis of the quinoxalines
derivatives 3a—o by reaction of 1,2-dicarbonyl com-
RESULTSAND DISCUSSION poundswith different 1,2-diaminesin excdllent yields

(90%-96%) under solvent free conditions (Scheme 1,
Incontinuation of our on-goingresearchonvarious TABLE1).
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Scheme 1

TABLE 1: Synthesisof quinoxalinesusing different 1,2-diaminesand 1,2-diketonesby DBH

Entry Product ? Time (min) Yield (%)° Mp (°C)
3a | j@ 30 95 129-131
3b 28 90 133-135
3c 31 92 192-194
3d 27 90 187-189
3e 31 91 77-78
3f 30 93 117-119
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Entry Product ? Time (min) Yield (%)° Mp (°C)
39 | :©/ 34 %5 138-139
3h Ij/ 31 9 140-142
3 }[ D/ 28 01 165-166

30 % 233234

, j@

Asshownin TABLE 1, thereactions were com-
pleted within 27-34 min under solvent free conditions.
Theexperimentd resultsindicatethat themost effective
conversion occurred when amoleratio of 1:0.12 sub-
strate/DBH wasused. Longer reactiontimeswerere-
quired when lower amounts of DBH were employed.
It isimportant to notethat no quinoxainesderivatives
were afforded when the reactionswere performed in
the absence of DBH in thereaction mixture.

The advantages or the characteristic aspectsof the
method described inthispaper in comparison with other
previoudy reported onesinclude: theyieldsof prod-
uctswerebetter thanthe previoudy reported yieldsand
inaddition, the catalyst DBH isinexpensiveand mois-
ture stable and no special measuresarerequiredfor the
reaction.

EXPERIMENTAL

The employed chemicalswere obtained from ei-
ther Merck or Flukaand used asreceived unless oth-
erwise noted. The IR spectrawere recorded using a
Shimadzu 435-U-04 spectrophotometer (KBr pellets)
and theNMR spectrawere obtained in CDCI3using a
90MHz JEOL FT NMR spectrometer. All themelting
pointswere determined on aBiichi 530 melting point
apparatus and are reported uncorrected.

Typical experimental procedureis as follows:

amixtureof 1,2-diketone (2 mmol), 1,2-diamine (2
mmol) and 1,3-dibromo-5,5-dimethyl hydantoin
(DBH) (0.12 mmol, 0.34 mg) was stirred in an oil-
bath at 110 °C. The progress of the reaction was
monitored by TLC. After completion of thereaction,
the mixturewasdirectly with ethyl acetate. The upper
layers were decanted, combined, dried over anhy-
drous MgSO, and was concentrated under vacuo to
afford the crude product. The product wasrecrystal -
lized from acetone or puritied by column chromatog-
raphy onslicage using petroleum ether—ethyl acetate
astheeluent to givetheanayticaly pure product. The
desired pure product(s) was characterized by com-
parison of their physical datawith those of known
quinoxaliness?4,

CONCLUSIONS

The present methodol ogy showsthat 1,3-dibromo
5,5-dimethyl hydantoin (DBH) isanefficient catdystin
theone-pot synthesisof quinoxalinesderivatives. The
mai n advantages of the presented protocol are mild,
clean and environmentally benign reaction conditions,
aswdll asthehighyields. Furthermore, thismethod is
also expected to find application in organic synthesis
dueto thelow cost of the catalyst. It isbelieved that
thismethod will be auseful additionto modern syn-
thetic methodologies.
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