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ABSTRACT

Synthesis of Quinoxalines derivatives with excellent yields using a cata-
lytic amount of lead peroxide (PbO,) at roomtemperature. The advantages
of this synthetic protocol are a wide substrate range, easy handling and

commercially availableinexpensive cataly<t.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Thedeve opment of smple, efficient, environmen-
tally-benign and economicaly viablechemica processes
or methodol ogiesfor widdy used organic compounds
isingreat demand¥. Quinoxdinederivaivesareanim-
portant class of nitrogen containing heterocyclesand
they congtitute useful intermediatein organic synthess.
Quinoxainederivativesarewd | knowninthepharma
ceutical industry and have been shown to possess a
broad spectrum of biological activitiessuch asantibac-
terid, anti-inflammeatory, antivira and anticancer activ-
ity?. Besidesthese gpplicationsin dyesd, efficient eec-
troluminescent material §4, organic semi conductors®,
building blocksfor the synthesis of anion receptort®,
cavitandd”, dehydroannulenes’® and DNA cleaving
agents® have been reported. A number of synthetic
strategies have been devel oped for the proportion of
ubstituted quinoxalines.

Over the years, numerous synthetic methodsfor
preparation of quinoxalines have been reported inthe
literature®, Among them, the condensation of 1,2-
aryldiaminewith 1,2-diketonein refluxing ethanol or
acetic acid isageneral approachi™, Research efforts
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has been focused on finding new catalyststoimprove
theyield of thiscondensation reaction. In addition to
common Lewisacids, many other catalystsincluding
| [22120] SAd - Montmorilinite K-10024, SSA,
H,P,W ,O,,.24H,01?1 InCl 120, MnCI 122",
CuSO,.5H,0*1, CANMI, p-TsOH!*, Ga(OTF) [*4
and microwave™™ have been reported.

RESULTSAND DISCUSSION

Hereinwereport asmple, highly efficient process
for the preparation of the biologically important
quinoxaline derivativesthrough thereaction of 1,2-di-
aminesand 1,2-diketonesby using lead peroxideasa
catayst (Schemel).

The catalytic activity of lead peroxidefor the syn-
thesisof quinoxaline derivatives o-phenyldiamine (2
mmol), benzil (2 mmoal), and lead peroxide(0.1 mmol)
under room temperaturewas studied and it wasfound
that the application of lessthan 0.1 mmol of lead per-
oxideinchloroform (2ml) gaveamoderateyield of the
corresponding quinoxaine(TABLE 1, entries 1, 2, 3),
whereasthe use of morethan 0.1 mmol gave an excdl-
lentyield (TABLE 1, entries-4, 5, 6).
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TABLE 2: Quinoxilation of o-phenyldiamine(2mmol) and
benzil(2mmoal) inthe presenceof 0.1 mmol of PhO, in various
solventsat room temperature

Entry CuO mmoal Solvent Time(min) Yield*(%)
1 1.0 THF 120 60
2 1.0 CH,Cl, 120 80
3 1.0 Et,O 90 85
4 1.0 EtOAC 90 85
5 1.0 DMF 120 83
6 1.0 CHCl; 30 93
7 0.1 CHCl; 30 93

3 solated Yield., ® CHCI, solvent is more effective

In order to find out the most effective quinoxilation,
o-phenyldiaming(2 mmol) was chosen asamodel sub-
drate. It wastreated with 2 mmol of benzil inthe pres-
enceof 0.1 mmol of PbO, in varioussolventsat room
temperature (TABLE 2). Thereactionin THF, CH,CL.,
H,0, Et,O, EtOAc, DMF(TABLE 2, entries 1-6) were
found lesseffective. Sincethen, we have carried out
thereactioninthe presence of the CHCI, solvent to get
anexcellent yield (93%, entries 7, 8).

Inorder tofind out the most effective catalyst for
quinoxilation, weemployed various metal oxidesdur-
ingthequinoxilation of o-phenyldiaminewithbenzil (1:1
equimolar) a room temperature (TABLE 3). Accord-
ingtotheresults obtained, lead peroxidewasfound to
bethe most efficient catalyst. However, other metal
oxidessuch asZnO, MO, Cu,0,, SIO,, Ca0 exhibit
lesssignificant cataytic propertiesin theqw noxilation
of o-phenyldiaminewith benzyl.

We used awide variety of compounds to which
were applied optimal reaction conditionsto preparea
widerangeof quinoxalines. Theresultsaresummarized
inTABLE4.

In order to expand the scope of this new protocol
to synthesizequinoxdinefrom o-phenylenediamineand
diketones, weinvestigated thereactionin the presence
of lead peroxide (TABLE 4, entries 1-16). Resultsin
TABLE-4 show that el ectron-donating groups at the
phenyl ring of 1, 2-diaminefavored the product with

TABLE 1 : Catalytic effect of PbO,in the synthesis of
quinoxalinederivativesat room temperature

Entry PbO, mmol(mg) Time(min) Yield(%)?
1 0.005(1.2) 240 50
2 0.01(2.3) 120 65
3 0.05 (12) 90 75
4 0.10 (24) 30 93
5 0.15 (36) 30 93
6 0.20 (48) 30 93

alsolated yield of the corresponding quinoxaline product

TABLE 3: Quinoxilation of o-phenyldiaminewith benzil in
thepresenceof different metal oxideswith CHCI, solvent

Entry Metal oxide mmol(mg) Time (min) Yield® (%)

1 CuO 0.1(8) 120 20
2 ZnO 0.1(8.1) 120 25
3 MgOo 0.2(8) 120 25
4  Cu,0Os 0.1(17.6) 120 20
5 S0, 0.1(6.0) 120 30
6 CaOo 0.1(5.6) 120 30
7  PbO, 0.1(24) 30 93
8 PbO, 0.01(2.3) 30 93
a solated yield

quantitativeyields (TABLE 4, entries2, 7 and 10). In
contrast, e ectron-withdrowing groups such asnitro,
Chloroandbromo groupsafforded dightly lower yid ds.
Ethylene-1,2-diamine which was also reacted under
smilar conditionsgaveconsderableyields(TABLE 4,
entries 13-15). Different 1,2-diketoneswere gave ex-
cellent yields of quinoxaline derivatives, while 1,2-
dialkylketones afforded the reaction (TABLE 4, en-
tries 16).

In conclusion, thismanuscript describesamethod
inwhich PbO, isahighly efficient catal yst for the syn-
thes sof quinoxdinederivatives. Theadvantagesindude
low cogt, ease of catalyst handling, mild reaction con-
ditionsand reactions carried out at room temperature
withexcdlentyields.

EXPERIMENTAL

Genera Experimenta Procedure: A mixture of o-
phenyldiamine(2mmol), benzil (2mmoal), CHCI, (1ml)
and lead peroxide(0.1 mmol) was stirred magnetically
at room temperature and the progress of thereaction
was monitored by thin-layer chromatography (TLC).
Thereaction mixturewasfiltered and extracted with
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TABLE 4: Synthesisof quinoxalinein presenceof PbO,at room temper ature
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ethyl acetates (3 x 30ml). The combined ethyl acetates
extracts were dried with Na,SO, and concentrated
under reduced pressure. In all the cases, the product
obtained after the usual work up gave satisfactory spec-
tral data.

SPECTRALANALYSIS

2,3- Diphenylquinoxaline(1b) M .P. 119°C

IR ( KBr): 697, 770, 1211, 1346, 1578, 1659,
1675, 3058 cm;H*NMR (300MHz, CDCl,): 6=7.55
(m, 5H ), 7.35 (m,5H) ; 8.0 (d, 2H, J = 8 H2z);
8.2(m,2H, J= 8 Hz); Andl. Calcd. for C,H, N,: C,

85.08; H, 5.00, N, 9.92, Found: C, 85.09; H, 5.00,
N, 9.93.

2,3-Diphenyl-6-Nitro quinoxaline (3b) M .P. 148°C

IR ( KBr): 690, 772, 1215, 1351, 1576, 1672,
1658, 3053 cm?; H*'NMR (300MHz, CDCl,): § =
7.50-7.85 (m, 10H ), 8.05 (d, 2H, J = 7.4 Hz);
8.29(s,1H, J=7.4Hz); And. Cdcd. for C, H ,N.O:

C, 73.38; H, 4.00, N, 12.84, Found: C, 73.35; H,
4.02, N, 12.85.
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