Tetrahedron Letters, Vol. 36, No. 46, pp. 8513-8516, 1995
Pergamon Elsevier Science Ltd

Printed in Great Britain
0040-4039/95 $9.50+0.00

0040-4039(95)01784-4

1-(Benzoylamino)-3-methylimidazolium Chlorochromate (BAMICC), a New Selective and
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Abstract. A new mild chromium( V1) oxidizing reagent, the 1-(benzoylanino)-3-methylimidazolium chlorochromate
(BAMICC) has been prepared as a stable yellow-orange solid which selectively oxidizes allylic and benzylic alcohols,
including those bearing basic nitrogens, to carbonyl compounds

Prior to 1975 the principal oxochromium-amine reagent used for the conversion of alcohols to carbonyl
compounds was the Collins reagentl and related systems based on the chromium trioxide-pyridine complex
first described by Sarett.” Since the introduction by Corey and Suggs of the pyridinium chlorochromate (PCC)S,
complexes of chlorochromate with ligands such as 2,2'—b1pyr1dme,4 4-(dimethylammo)pyrldine,5 1,8-
naphthyrldme,(‘ }f)),'razme("7 and tnalkylamines8 inter alia have been reported. In general, these amine-
chlorochromate complexes are miider than the acid-based reagent systems and show various degrees of
selectivity towards the oxidation of alcohols to carbonyl compounds depending on the donor strength of the
associated amine hgand 8% However. in most cases oxidation still remains difficult on substrates containing

. 10
basic nitrogens, since exchange may occur with the oxidant to give substrate-chromium complexes.
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Our interest in new synthetic applications of 1-(acylamino)cycloimmonium salts led us to explore the
preparation and oxidant properties of chlorochromate salts which incorporate an N-aminide as a ligand for the
first time and here we report our initial results in the use of 1-(benzoylamino)-3-methylimidazolium
chlorochromate (BAMICC) as a new chromium(VI) complex oxidant.

Of the various N-aminides explored, a combination of 1-methylimidazole as heterocycle and the benzoy!

group as acyl moiety gave a nonhygroscopic and air-stable chlorochromate salt which was easily prepared from
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the N-aminide 2 and CrO, in the presence of HCl. Like other compiexes, BAMICC does not dissolve
appreciably n organic solvents. The selectivity of this reagent was indicated by the absence of oxidation of
prnimary and secondary alcohols when compared to the slow oxidation of allylic or benzylic alcohols. Thus
treatment of 2-phenylethanol or 2-cyclohexylpropanol (see Table, entries 1 and 2) in refluxing CH,Cl, with
5.0 equiv of BAMICC for 48 h leads to recover unchanged the alcohols. This result contrasts with those
obtained with benzylic alcohols (entries 3-5) which are oxidized in CH,Cl, to the corresponding aldehydes or
ketone using 1.5 equiv of the complex. When a higher excess of the oxidant was employed a reaction rate
enhancement was observed within the first two hours but the reaction was completed only after 15 h at reflux
temperature (entry 3). Under similar conditions allylic alcohols are also oxidized to the corresponding o, -
unsaturated aldehydes in good yields although the oxidation of Z-2-hexenol resulted in extensive geometric

isomerization of the double bond either using 1.5 or 5 equiv of the reagent (entry 6).
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A remarkable utility of BAMICC was found in the oxidation of substrates bearing basic nitrogens (entries
7-9). Substrates such as 2- or 3-pyndylcarbinol proved to be more reactive than benzyl alcohol and complete
conversion to the corresponding aldehydes were obtained using 1.5 equiv after 8 h. Under similar conditions
other previously reported chromium(V1) complexes failed to give this conversion due to above mentioned
exchange problems 1

Two diols were also tested for illustrating the selectivity of this reagent. The oxidation of 1-pheny!-1,3-
propanediol (entry 10) with 1.5 equiv afforded the ketone in 75% yield, whereas the phenylglyoxal was the
main reaction product (58%) obtained when the I-pheny!-1,2-ethanediol (entry 11) was subjected to oxidation.
In the latter case the ninal formation of the ketone presumably activates the remaining primary alcohol group.

1t should be noted that a further advantage of this reagent is that at the end of the oxidation process the
imidazolium salt 3 produced can be easily recovered and reused to obtain the BAMICC complex through the
N-aminide 2 (Scheme 2).
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Table. Oxidation of Alcohols to Carbonyl Compounds with BAMICC.

ENTRY  ALCOHOL

CARBONYL CONDITIONS YIELD%
COMPOUND Equiv Time () CH,Cl,
1 oH CHO
©/\/ ©/\/ 10 48 reflux 0
OH [0}
10 48 reflux 4]
2
15 8 r.t. 35
cHO
OH ©/ 15 20 reflux 83
3 5 15 reflux 83
o o o cHO
4 < ﬂ\ < j©/ 1.5 25 reflux 92
O ]
oH i 15 rt 33
15 reflux 7
5 15 20 refux 82
oH cHo 15 2 reflux 46
6 /S N/ / \—/ 5 15 reflux 81 ez@)
15 25 reflux 80 EZ(31)
2 z
(]\/ (1 15 8 reflux 81
7 S OH NS
N N CHO
y PP
8 (E/\OH (j/ 15 8 reflux 83
NS X
N N
Me Me
" OH NS
N N CHO
OH o]
10 m Q)H\ 15 20 reflux 79
OH OH
oH o)
i1 @J\/ [j)& 15 20 reflux 56
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The BAMICC reagent13 was prepared as follows: To a stirred solution of CrQ5 (1 g, 10 mmol) in 6N HCI
(10 ml), a solution of the N-aminide 2! (2 g, 10 mmol) in 20 ml of 6N HCI was slowly added. The reaction
mixture was cooled to 0 °C and the yellow-orange solid formed was collected by filtration, washed with water
and dried under vacuo (yield 3.1 g, 92%). In a typical oxidation procedure the reagent was suspended in
CH,CI; (5 ml for each 0.5 mmol) and the alcohol (0.5 mmol) was added. The mixture was refluxed until the
alcohol was consumed (see table) and then diluted with dry ether (10 ml). The supernatant was decanted and
the insoluble residue washed with dry ether (3x5 ml). The combined organic solution was passed trough a short
column of celite, and the solvent was removed under reduced pressure. The carbonyl compound was purified
by distillation or column chromatography. The N-aminide 2 was recovered by treatment of the insoluble
residue with K,CO; (0.55 g, 4 mmol) in CH,Cl, (15 ml). After stirring for 4 h, the organic phase was separed
by filtration and 2 was 1sotated 1n a 83% yield by simple removal of the solvent.

In summary, the use of BAMICC is a cheaper and cleaner alternative to other chromium(VI) complexes
for the oxidation of allylic and benzylic alcohols, including those bearing basic nitrogens. Further studies of
the oxidant properties of this and related reagents are in progress in our laboratory and will be reported on due

course.
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