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ABSTRACT

Using CrO, supported on anhydrous sodium carbonate the oxidation of
primary and secondary al coholsto the corresponding carbonyl compounds
are efficiently carried out under solvent free conditions without over oxi-

dation. © 2008 Trade Science Inc. -INDIA

INTRODUCTION

Aldehydes and ketones are very important reac-
tiveintermediatesand their synthesisby the oxidation
of acoholshasgained much importancein recent years
(-3, Among the transition metal oxidants*®, Cr(V1I)
oxidantsarevery versatileand efficient. Their usefor
the conversion of alcoholsto carbonyl compoundsis
well known. Cr(V1) oxidants are highly economical,
water soluble, sableand commercidly available. Cr(V1)
oxidantscan act aspowerful oxidizing agentsinthepres-
ence of solventsand in absence of inorganic support,
but these oxidants suffer from seriousdrawbacks dur-
ing commercia isolation such astoxicity and environ-
mental hazardness®”. In order to overcomethese dif-
ficultiesthereisadefinite need to devel op convenient
methods, inwhich chromiumtrioxideisused aongwith
somesolid support.
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Recently, oxidation of alcoholsusing CrO, sup-
ported on inorgani ¢ solids under solvent free condi-
tions has gained much attention because of the mild re-
action conditions, short reactiontime, giving high yields
of pure products and ecofriendly nature. Oxidizing
agents prepared by using CrO, supported on Graph-
ite®, Halosillang®, Silicage™, Aluminum Silicate™
Kiesdguhr'3, Zirconium (1) Oxidé™ inthe presence
of solventshave been reported earlier. Microwave as-
sisted oxidation of acoholsto Carbonyl compounds
using CrO, supported on Wet alumina, Wet Silica
gel & ZeoliteHZSM-519in solvent less system have
been previously reported methods. In super critical
Carbon Dioxide*® reaction medium, the application of
CrO, supported on SiO, has been recently reported. It
isobserved that in theabsence of inorganic support the
oxidation reactions under microwaveirradiation are
duggish andlargeamount of starting material remains
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asitis. It isrecently reported that the oxidation of
a cohols using cro, supported on Copper Sulphate™,
Sodium Bisul phate®® and a umind*® under solvent free
conditions are quite useful methodsfor getting pure
products.

RESULTSAND DISCUSSION

The above reported methods promote usto syn-
thesize carbonyl compoundsusing CrO, supported on
anhydrousNa,CO, under mild reaction conditions. In
amortar with apestle chromiumtrioxide supported on
sodium carbonate was prepared by smply co-grinding
powdered sodium carbonate with CrO, for 1min. in
theratio of 5:1.To the above-prepared reagent an al -
cohol wasadded. Themixturewasgroundwithapestle
for 5-minutesat room temperature. The TLC examina-
tion of mixturetaken after 5-minutesshowed thedis-
appearance of the starting material. Wetried first the
oxidation of benzylal cohol and cyclohexanol to seethe
feaghility of oxidation by mixing 1 equivaent of dcohols
with 2 equivalents of reagent at room temperature. This
proportion of acohol and reagent isnecessary for ef-
fective oxidation process.

Interesting feature of thisreagent wasthe conver-
sion of benzylal cohol to benzal dehyde without over
oxidation to benzoic acid. The oxidation reactions of
other alcoholswereal so carried out and it wasfound
that al the reactions proceeded to completionwithin 5-
10 minutesgiving high purity productsingood yields.
Theresultsobtained aregivenin TABLE 1. Thisre-
ported methodisrapid, cost effective, highly efficient,
facile, mild, completdy freefrom any by productsand
isenvironmentaly benign. Using thismethod diphatic,
benzylic and heterocyclic a coholsare converted into
corresponding carbonyl compoundsin excdlent yields
under solvent free conditions.

GCandli', reported theoxidation of cyc ohexanal
and benzylal cohol using CrO, supported on anion ex-
changeresininthe presence of solvent. Thetimere-
quired for the compl etion of reaction was about 2-3
hourswhen refluxed. In Ji-Dong Lou et a . method,
benzyl dcohol oxidation wascarried out inthe absence
of inorganic support under solvent less conditions at
roomtemperature. Thetimerequired wasmorethan 3
hours, whilein present method reactions proceed to

Ry CrOz/ Na,CO5 R1
>—OH S ——— }o
R; 5-10 min R;
Where, Ry and R, = H,Alkyl or Aryl
SCHEME

TABLE 1: Oxidation of primary and secondary alcoholsto
carbonyl compoundsusing Cr O,supported on Na,CO,

> M-P. TimeYield
= Substrate Product mp_ "
w °C (Min) %
1. 1-Butanol Butanal 7% 5 71
2. 1-Heptanal Heptand 155 7 72
3. 1-Octanol Octanal 1717 6 72
4. Benzylal cohol Benzal dehyde 180 5 85
5. 4-Nitrobenzylalcohol  4-Nitrobenzaldehyde 109 10 92
6. Cycloheptanol Cycl oheptanone 131 7 75
7. Cyclobutanol Cycl obutanone 101 6 80
8. Cyclohexanol Cyclohexanone 153 7 90
9. Benzhydrol Benzophenone 50 8 90
10.  Hydrobenzoin Benzoin 136 6 83
11. Benzoin Benzil 97 5 80
12. Menthol Menthone 208 8 89
4-Methyl 4-Methyl
13 Cyclohexanol Cycl ohexanone 125 91

completionwithin 5-10 minutes. Thisdemonstratesthe
efficiency of thisnewly prepared reagent.

Thework reported herethusprovidesarapid, fac-
ile, and direct method for the conversion of primary
and secondary a cohol sto the corresponding carbonyl
compoundsunder solvent freeconditionsat roomtem-
perature.

In conclusion, we have devel oped asimple envi-
ronmental conscious method for the synthesisof car-
bonyl compoundsin excdlent yid dsby grinding solid-
solid or solid-liquid reactantsat solvent free conditions.
Theshort reaction time, mild reaction condition, chegp-
nessand commercid availability of thereagent, cleaner
product, easy workup and ecofriendly nature are ad-
vantages of thismethod.

EXPERIMENTAL

Physical constantsweredetermined in open capil-
lariesin paraffin oil bath and are uncorrected. TLC
andysesweredoneusing glassplatescoated with sllica
gel-G. 'HNMR spectra were recorded on Avance
300M Hz spectrometer using TMSasinterna standard
inCDCI,, solvent .IR spectrawererecorded in KBr on
aJASCO-FTIR 5300 spectrometer. All theyieldsre-
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fer toisolated products. The productswereidentified
incomparison withthephysical constantsof authentic
samplesand *HNMR, IR spectral values. Chromium
trioxide, sodium carbonateand d coholswere purchased
froms. d. Finechem. Ltd.

Procedure

Inamortar the mixture of Na,CO,(1g) and CrO,
(0.2g) wastaken and ground with a pestlefor 1min.
Then Benzyladcohol (1mmol) wasaddedtothe above
mixture. Thereaction mixturewasground for 5 mints.
Theprogressof thereactionwasfollowed by TLC us-
ing hexane-ethyl acetate (8:2). Thereaction mixture
extracted with ether and dried with sodium sulphate.
The obta ned product was purified by column chroma-
tography.

Yield = 85%; B.P.=180°C
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