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Oxidation of alcohols to the corresponding carbo

nyl compounds plays a central role in organic chemis-
[1]

try Traditionally, the transformation is performed
with stoichiometric and toxic oxidants, such as
o-iodoxybenzoic acid (IBX), permanganate, chromi-

um reagents, which are cost-ineffective and yield large

.. . 247 L.
quantities of noxious waste'>™*'. Therefore, it is not

surprising that in the area of oxidative transformations

one major goal is the replacement of stoichiometric pro-

[5~6]

cedure with catalytic procedures On the other

hand, salen as a kind of ligand shows wide applicabili-
ty and its metal complexes act as highly selective cata-

lysts for a variety of reactions such as epoxidation'’ ™® |

(9]

cyclopropanation' ™' , asymmetric epoxide ring-opening

(10] , kinetic resolution of sec- -alcohols!! and

reactions
so on. In our research group, Li Jing-wei employed Mn
(Salen ) complexes to oxidize sec-alcohols by Phl
(OAc), in CH,CN with excellent yield in 2004 .
Room temperature ionic liquids ( RTILs) as a no-
vel reaction media are interesting solvents in the last
decade due to their unique physical properties such as
non-volatility, non-flammability and thermal stability.
They have been employed for organic synthesis, cata-

lytic reactions, electrochemistry, extractions and so

on'" ") Additionally in a few catalytic reactions in-

volving the use of ionic liquids, they could provide a
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new approach for catalyst separation and recycling by

5200 In the cataly

immobilizing the catalyst in RTILs"
tic oxidation of alcohols, the use of ionic liquids as re-
action medium also brought definitive advantages over
an organic catalytic phase: the reaction proceeded with
high efficiency and the rate was much higher than that

') In view of the fact that 1,

of in organic solven
3-dialkylimidazolium sulfate ionic liquids are cheap,
stable and not used very much in catalytic oxidation re-
actions, So herein, we report the oxidation of selected
sec-alcohols with iodobenzene diacetate (IBDA) cata-
lyzed by Mn ( Salen) complexes in such ionic liquids

under gentle reaction conditions.
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Initially for the purpose of comparison, the oxida-
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tion of a-methylbenzyl alcohol with PhI ( OAc), was
chosen as model reaction in the presence of Mn
(Salen) complexes 1a-1g with different substituting
groups. a-methylbenzyl alcohol was oxidated into ace-
tophenone without any other by-products( Table 1).
Table 1 Oxidation of a-methylbenzyl alcohol by Mn( III)

complexes la-1g *

Entry Catalyst R, R, Yield" (% )

1 1a H H 95.3 (42.7)°
2 1b Br H 97.2 (62.5)
3 1c Br  Br 97.8 (65.4)
4 1d c H 82.1 (73.2)
5 le a o 83.8 (40.5)
6 1f NO, H 87.6 (96.4)
7 1g -Bu  -Bu  59.3 (33.3)

* Reaction conditions; molar ratio of Catalyst: o-methylbenzyl
alcohol: PhI(OAc), = 1: 50: 70;

rt; 1 hy MMISM/CH,CL, (1/4,v/v) ; solvent volume: 2.5 mlL
" Estimated by GC using decane as an internal standard

‘ The data inside the parentheses are for CH,Cl, of 2.5 mL as

One can see from the results, that the activities of the
catalysts in the presence of MMISM were better than
that of in pure CH, Cl, except 1f. Moreover, among
these catalysts 1¢ was the best one, which may be arise
from its strongly electron-drawing effect and high solu-
bility in MMISM.

We employed 1c as a tentative catalyst to further
expand the scope of substrates in the catalytic system.
The results obtained are listed in Table 2. The data
show that this catalyst system is suitable to a wide
range of sec-alcohols. Moreover, the activity of ali-
phatic sec-alcohols is lower than that of activated aro-
matic sec-alcohols. In addition, we can also see that
the non-substituted aromatic sec-alcohols could convert
into corresponding ketones with a quantitative yield.

Further, a series of 1,3-dialkylimidazolium-based
ionic liquids containing sulfate anion were tested as im-
mobilizing agents for 1¢ in the catalytic oxidation of o-
methylbenzyl alcohols(Fig. 1). Except MEISE, other

ionic liquids containing sulfate anion all brought

solvent advantages over an organic catalytic phase in accelerating
Table 2 Oxidation of various sec-alcohols with 1¢c-IBDA system in MMISM-CH, Cl, (1:4,v.v) *
Entry Substrate Yield (%) Entry Substrate Yield (%)

1 o .8

OH

OH
OH OH
2 . Q)\ 78.7 6 O:> 9.3
OH H
3 H;CQ)\ 63.4 7 40.3
OH
OH
4 99.0 8 NN 4.7
* Reaction conditions; molar ratio of Cat. (1¢): «-methylbenzyl alcohol: PhI(OAc), = 1: 50: 70; rt; 1 h;

MMISM/CH,Cl, (1/4,v/v) ; solvent volume: 2.5 mL
reaction rate, which was better than that observed in
traditional [ bmim ] BF, medium. The oxidation reaction
in the presence of MEISE was rather sluggish, which

was compared with that of in simple [ bmim ] PF, ( due

to insolubility of a-methylbenzyl alcohols with [ bmim ]
PFy).
It was noteworthy that unchanged reactant and

product were both easily removed from the reaction
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mixture via extraction with n-hexane, which is immis-
cible with the ionic liquids and that the catalyst was re-
tained in the ionic liquids. We studied the recyclability
of the catalytic system in various RTIL-CH,Cl, (1 :4,
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Fig. 1 Influence of the type of ionic liquids on the catalytic

performance of 1¢ *
* Reaction conditions: molar ratio of Cat.
(1e): a-methylbenzyl alcohol: PhI(OAc), = 1: 50: 70;
rt; 1h; RTIL-CH,Cl,(1:4,v:v); solvent volume: 2.5 mL
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Fig.2 Recovery and reuse of BMISM or
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A typical procedure for the oxidation of sec-alcohols: cat-
alyst was dissolved in ionic liquid (0.5 mL). To this so-
lution, sec-alcohols (250 wmol) in dichloromethane
(2.0 mL) and PhI(OAc), (350 pmol) were added.
The reaction solution was stirred at room temperature for
1 h. After the reaction, the yields were determined by

internal standard method of GC (SE-54)
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