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Tetra ammine copper (I1) permanganate a mild and efficient reagent
for oxidation of alcohol to corresponding carbonyl compound
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ABSTRACT

We wish to report Tetraammine copper (11) dipermanganate for the oxida-
tion of alcohol to carbonyl compounds. This reagent was prepared with
CuS0,.5H,0, NH, and KMnO,. This reagent for oxidation of Primary and
secondary benzylic alcohols is converted to their carbonyl compounds.
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INTRODUCTION

Compoundsof manganese (V1) areoneof themost
common factorsfor theoxidation of organic compounds.
Manganese (V1) capacities are used as potassium
permanganate. Oxidation of d coholsto carboxylicacids
typel usudly actionistheuseof potassum permanganae.
Thebest yid dsare obta ned when the permanganateand
alcohol in anon-polar solvent using Catalyst phase
trangition, aretogether. When thereactioniscomplete
agueous sol ution of potassium saltsof carboxylicacid
withfiltration MnQO, preci pitateare sparated™.

Copper-based antioxidant is one of oxidative
reagent. These compounds over the yearsto resolve
problemsthat arisewhenusingitinther actions; such
assolubility, lack of selectivity and extraoxidation,
continually modified by chemiststo usewider and better
selectivity, as a good reagent by organic chemists
accepted. Although effortsto resolve these problems
by using different catalysts or reagents have been
supportive, But fill alot of work to bed oneinthisfield
and opened new more horizons.

In this paper, we wish to report tetra ammine
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copper bis(permanganate) ([Cu(NH,),](MnO,), ; 1),
was discovered by Klobbi@. M ller et al.¥ studied its
IR spectrum and determined its powder diffractogram,
but thisdiffractogram could not beindexed dueto the
presenceof an unidentified contaminant. Gorbunov and
Shmagin® compared theignition propertiesof 1 with
other tetra ammine copper salts. An unidentified
contaminant wasa sofoundintheir samples. Seferiadis
et d . reported theresults of therma studiesand single-
crystal structuredetermination of 1 and concluded that
strong H-bondsarelackingin 1.

Tetra ammine copper Il dipermanganate as a
convenient, efficient and economica reagent for the
oxidation of acohol to carbonyl compounds. This
reagent was prepared easily with CuSO,.5H,0, NH,
and KMnO,. Thiscompound stableand cheap oxidant
to beused the oxidati on of organic compoundsaromatic
at room temperature. With this Oxidant reaction
efficiency isvery high, theratio of oxidation andyields
tonature’s materials. Equipment is simple in way!®. This
combination of high selectivity for the oxidation of
alcohols comprises and aromatic alcohols, aliphatic
acohol easily identifyt”.
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/©/\OH /©/
Cu(NH3)4(MnO4)2 CH;0
CH,0 4 4 3
CH3CN CHO
OH
0%

DESCRIPTIONTESTS

CHO
100%

Oxidation of alcohols tetra ammine copper (1)
permanganatein acetonitrileand water

To asolution of alcohol (1 mmol) in CH,CN (5
mL) or H,0O (5 mL) was added Tetraammine copper
(1) permanganate (0.37 g). Theresulting mixturewas
dtirred at room temperature. Theprogressof thereaction
was monitored by TLC. After the completion of the
reaction, silicagel (1 g) wasadded tothemixtureand
the solvent was evaporated under reduced pressure.
Theresulting material was added on silicagel pad (3
cmthick). Thefilter cake waswashed with n-Hexane

Ethyl acetate (4 : 1) and the solvent asevaporated to
afford thedesired product inexcellent yield.

RESULTSAND DISCUSSION

Using this reagent per 1 mmol alcohol 0.37 g
reagent (1 mmol) is needed. The reaction at the
laboratory andinnormal conditionsand bedonewith
an efficiency of 80-95%.

Thereisaheterogeneous system (two-phase). The
product Separation is easily performed. Solids by
filtration over thefilter placed, pure product obtained
by evaporating the solvent below filter.

Therateof oxidationandyied of product depended
on the nature of the substrate and reaction condition.
Oxidation of benzylica coholsproceeded morerapidly

Entry Substrate

CHO
@f\OH Cu(NH3)4(MnO 4)» ©/
Time

Yield%
CH4CN

Time(min)
CH,CN

Product

H>

©/\OH
1
OH
2
CHZ0
OH
3
cl
OH
4
O,N

OH

/©/CHO
Cl
O,N

O
©/H\CH3

CHO
©/ 20 90 30 95
CHO
/©/ 10 92 25 90
CH,0

120 85 150 80
8h 50 10h 45
80 95 120 95

@Wic CHEMISTRY c—

Au Judian Jowrual



OCAlJ, 11(11) 2015

H.Hassani and E.Hoosein Zadah

379

—=  Fyf] Peper

Time

Time(min) Yield% _ Yield
Entry Substrate Product (min)
CHsCN  CHsiCN % H,0
H,O
OH CHO
6 50 87 60 85
\/\OH \/CHO
7 160 90 200 90
OH O
No
8 No reaction
é reaction
OH CHO No
9 No reaction )
reaction
OH @)
No
10 C/u\ No reaction _
reaction

than the oxidation of aliphatic alcoholsTABLE 1. In
the oxidation of benzyl d coholsto benza dehyde, when
thereisan electron releasing group, therateand yield
of the reaction increased. 4-Nitro benzyl alcohol is
oxidizedtoitscorresponding a dehydewithin alonger
timeand 45-50%yied. Primary and secondary diphatic
acoholsarenot oxidized to the corresponding carbonyl
compounds under these conditions. Reaction in
acetonitrileconditionsisof ahighyiedd and faster than
reactionsinwater. Thereactionsarerelatively clean
with notar formationand no over oxidationto carboxylic
acids. The reaction of cinnamyl alcohol gave
cinnamal dehydewith ahigh yield without cleavage of
benzylic doublebond.

Aliphatic a coholsare not converted to carbonyl
compoundsin the presence of the oxidant.
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