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ABSTRACT

A combination of molybdatophosphoric acid and NaNO, in the presence of
wet SiO, is used as an effective oxidizing agent for the oxidation of urazoles
and bis-urazoles to their corresponding triazolinediones under mild and
heterogeneous conditions with moderate to excellent yields.
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INTRODUCTION

4-Subgtituted 1,2,4-triazoline-3,5-diones (urazoles)
arevery important materialsfor their high reactivity in
variouskindsof chemicd reactions. Amongthediffer-
ent applicationsof thisgroup of chemicalsin research
works, their usein the synthesis of new organic com-
poundsaswell astheir useinthenew and convenient
methodsfor the preparation of organic compoundsand
thestudy of chemica reactions can be pointed out.

Among thewiderange of applicationsof 4-Substi-
tuted 1,2,4-triazoline-3,5-diones, their applicationsas
very reactivemoleculesin concerted reactionssuch as
Dids-Aldert™19, ENE™-22, and [2+2] cycloaddition re-
actiong®24 aswell asunconcerted reactions, for ex-
ample neucleophilic and addition reactions25-28, can
be pointed out. M odification of polydienesviaENE re-
actionsisan exampleof gpplication of triazolinediones
inpolymer ared®.
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Triazolinediones are a so used as oxidating agents,
for example, in conversion of ketones to 1,2-
diketones™, aswdl asoxidation of 1,3,5-trisubgtituted
pyrazolinesunder mild conditiongY and aromatization
of 1,4-dihydropyridines®.

In addition to the nitrogen dioxide mannert™, 4-
sudtituted triazolinediones are prepared using different
common methodsof oxidation for urazolessuchasslica
chloride/NaNQ,®, silica sulfuric acid/NaNO,d,
Ph_BiCO,l*, KMnO,/Al,0. B, 1,4-
diazabicyclo[2.2.2] octane, 1,4-bis(oxide)-bis(hydrogen
peroxide)/MCI#,  NO*crown H(NO,), %,
Ca(OCl),, K. Cr,0/AICL“1, silica sulfuric acid/
KCIO,*, silica chloride/oxone*d, 1,3-Dihalo-5,5-
dimethylhydantoini*, periodic acid, and oxone®/
KBri44,

In this article, we wish to report a new, simple,
cheap, and convenient method for the effective oxida
tion of 4-substituted 1,2,4-triazolidine-3,5-dionesto
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corresponding 1, 2, 4-triazoline-3, 5-diones.

EXPERIMENTAL

Oxidation of 4-cyclohexyl urazole (1a) to 4-
cyclohexyl -1,2,4-triazoline-3,5-dione (2a): a typi-
cal procedure

Urazoles and bis-urazol es*“% were synthesized
according to previously reported procedures.

A suspension of compound 1a(0.092g, 0.5 mmol),
molybdatophosphoric acid (0.913 g, 0.5 mmal),
NaNO, (0.035g, 0.5 mmol), and wet SIO2 (50% w/
w) (0.1 g) was added to the dichloromethane (10 ml),
and thesuspensionwasvigoroudly stirred. Thered sus-
pensionwasallowedto stir for 90 minand wasfiltered.
Theresiduewaswashed with CH,Cl, (2x10 ml). The
filtrate was dried over anhydrous Na,SO, (5 g), and
wasfiltered again. After 15 min, dichloromethanewas
removed by water-bath (40-50 °C)5% and simpledis-
tillation. Theyieldwas0.080 g (90%) of crystallinered
solid (2a), m.p. 95-97 °Ci®Y, 1it.[49 95-96 °C.

RESUL SAND DISCUSSION

In continuation of our studies on oxidation of
urazoles, we have found that a combination of
molybdatophosphoric acid and NaNO, inthe presence
of wet SO, generatle NO* asan effectiveoxidizing agent
for the oxidation of urazolesand bis-urazolesto their
corresponding triazolinediones. Thusinthisarticlewe
wishto report asmple, cheap, and convenient method
for the effective oxidation of urazolesand bis-urazoles
totheir corresponding triazo-linedionesunder mild and
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Scheme 1 : Oxidation reaction of 4-substituted urazolesto
their correspondingtriazolinedionesat room temperature
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Scheme?2 : Oxidation reaction of bis-urazolestotheir corre-
sponding bis-triazolinedionesat room temperature
heterogeneous conditions. Different types of urazoles
(1) and bis-urazoles (3) were subjected to the oxida-
tion reaction with a combination of
molybdatophosphoric acid and NaNO, inthe presence
of wet SIO, (50% w/w) in dichloromethane (Schemes
1land2).

Theoxidation reactionswere performed under mild
and compl etely heterogeneous conditionsa room tem-
peraturewithmoderateto excellent yidds(TABLE 1).
The present oxidation reaction can bereadily carried
out only by placing molybdatophosphoric acid and
NaNO, withurazoles(1) or bis-urazoles(3), wet SO,
(50% w/w), and CH,Cl, asthe best solvent inareac-
tionvessd, and efficiently stirring theresulting hetero-
geneous mixture at room temperature. The

TABLE 1: Oxidation of urazoles(1) and bis-urazoles(3) totheir correspondingtriazolinediones(2) and bis-triazolinediones
(4) using molybdatophosphoricacid and NaNO,in thepresencewet SO, (50% w/w) in dichloromethaneat room temper ature

Urazole NaNO, Wet

Urazole mg H3[P(M 0010)4] mg S0, CH,ClI, Time Triazolinedione Triazolinedione Yield
Code (mmol) mg (mmoal) (mmol)  (mg) (mL)  (min) code mg (%)
la 92 (0.5) 0.913(0.5) 67 (1.0) 200 10 90 2a 80 90
1b 106 (0.5) 0.913(0.5) 67 (1.0) 200 10 90 2b 88 83
1c 123(0.5) 0.913(0.5) 67 (1.0) 200 10 90 2c 82 67
1d 111 (0.5) 0.913(0.5) 67 (1.0) 200 10 90 2d 85 77
le 83 (0.5) 0.913(0.5) 67 (1.0) 200 10 90 2e 61 86
1f 79 (0.5) 0.913(0.5) 67 (1.0) 200 10 90 2f 67 87
3a 164(0.5) 1.825(1.0) 135(2.0) 200 15 90 4a 98 70
3b 183(0.5) 1.825(1.0) 135(2.0) 200 15 90 4b 113 63
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triazolinediones (2) and bis-triazolinediones (4) were
obtained by smplefiltration and evgporation of the sol-
vent. Theresults and reaction conditionswere tabu-
latedinTABLE 1.

Asmentioned above, the oxidation reactionsare
heterogeneous becauise urazolesand bis-urazoles|[ (1,
3) white solids] are insoluble in dichloromethane
whereas, thetriazolinedionesand bis-triazolinediones
[(2, 4), red and pink, respectively] arevery solublein
dichloromethane. Therefore, theoxidation reaction was
performed at thesurface of wet SO, viainsitu genera-
tionof NO* (Scheme 3).
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Scheme 3 : A proposed mechanism for insitu gener ation of
NO* and itsreaction with urazoles

Inconclusion, apractica and efficient oxidation of
urazoles and bis-urazoleswas achieved. We suggest
that these systems could be used for the oxidation of a
widevariety of urazolederivativesunder mild and safe
conditions.
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