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ABSTRACT

The conversion of different oximes to the corresponding carbonyl com-
pounds was carried out at room temperature in good to high yields with
N-bromosuccinimide in water in the presence of B-cyclodextrin.
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INTRODUCTION

Regeneration of carbonyl compounds from oximes is of great significance
in synthetic organic chemistry, since oximes can be prepared both from carbo-
nyl and noncarbonyl precursors.!'! They are utilized in the purification and
characterization of carbonyl compounds as well as in a variety of organic
reactions.””! Therefore, regeneration of carbonyl compounds from stable
oximes under mild conditions is an important process. Various methods
reported to generate carbonyl compounds from oximes involve hydrolytic'*!
(acid-catalyzed), reductive,w oxidative,lsl clay supported ferric nitrite,[6]
microwave assisted,m N-halo amides,[gl manganese triacetate,[9] PCC,“O]
photochemical deprotection,[“] etc. However, only a few methods are avail-
able under mild conditions and hence, there is continued interest to explore
new methodologies, especially using water as a solvent. In our efforts to
develop biomimetic approaches through supramolecular catalysis with water
as a solvent involving cyclodextrins,"'?! we have attempted the oxidative
cleavage of oximes with NBS in the presence of B-cyclodextrin (3-CD) in
water (Sch. 1).

RESULTS AND DISCUSSION

We report herein a new methodology for the deoximation of various
oximes (1) to carbonyl compounds (3) under supramolecular catalysis with
B-cyclodextrin using N-bromosuccinimide (2) in water. Cyclodextrins are
cyclic oligosaccharides, which exert microenvironmental effect. They cata-
lyze reactions by supramolecular catalysis through noncovalent bonding as
seen in enzymes. 3-CD was used as a catalyst because it is easily accessible
and inexpensive among various cyclodextrins. N-bromosuccinimide has

l,\ll-OH (’) 'e)
\ B-CD/H,0 M

6]
1 2 3

Scheme 1.
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been utilized as an effective deoximating agent under mild conditions to yield
carbonyl compounds in excellent yields.

These reactions were carried out by dissolving 8-CD in water at room
temperature followed by the addition of oxime (1) and N-bromosuccinimide
(2). The yields of the products were impressive, ranging from 80% to 90%
(Table 1). It is also noteworthy that no over-oxidation to acids was observed.
It is also observed that the reaction times were extended in the absence of
B-CD. In a specific example, the reaction of 4-methyl benzaldoxime 4
(Table 1), which takes 20 min for completion in the presence of B-CD, was
extended up to 40min in the absence of B-CD. B-Cyclodextrin was used
only in catalytic amount (0.1 mmol of CD per 1.0mmol of the oxime).
Products were separated and purified by chromatographic techniques and
were also identified by IR, NMR, Mass spectroscopy, and by comparison
with the authentic samples.''*

In conclusion, we have presented a simple methodology for the deprotec-
tion of a variety of oximes using NBS at room temperature with water as a
solvent under supramolecular catalysis.

EXPERIMENTAL SECTION
Materials

All reactions were carried out without any special precautions in an
atmosphere of air. Chemicals and solvents were purchased from Fluka
and S. D. Fine Chemicals and used as received. '"H NMR spectra were
obtained on a Gemini-200 or 300 MHz spectrometer. IR spectra were recorded
on a NICOLET FT-IR spectrometer. Mass spectra were observed on V. G.
Auto spectrometer. All oximes were prepared using standard synthetic
methods.!

General Procedure

To a solution of B-cyclodextrin (113.5mg, 0.1 mmol) in distilled water
(15 mL) at room temperature was added the appropriate oxime (1.0 mmol) dis-
solved in acetone (2mL), followed by the addition of N-Bromosuccinimide
(2.0mmol). The reaction mixture was stirred at room temperature for
the specified time (Table 1). The product was extracted with ethyl acetate
(3 x 15mL) and washed with brine solution. The combined organic phases



Downloaded by [RMIT University] at 12:48 03 September 2014

3878

Reddy, Narender, and Rao

Table 1. Oxidative cleavage of oximes with NBS in the presence of 8-CD in water.
Entry Substrate Product® Time (min) % Yield®
—N-OH CHO
—N-OH CHO
2 Q‘ O/ 30 84
cl Cl
=N-OH CHO
3 /@ ©/ 25 85
Br Br
—N-OH CHO
4 J@( O/ 20 80
Me Me
—N-OH CHO
5 /@ J@/ 20 82
MeO MeO
MeO —N-OH MeO CHO
6 @ 20 80
OMe OMe
MeO —N-OH MeO CHO
7 \E’:r \Q/ 45 81
OH OH
—N-OH CHO
8 @( ©/ 45 82
HO HO
9 “ge NOH SpeHo 20 80
10 e NOH ~psHo 20 80
N-OH @]
11 ©)J\ 35 89
N-OH O
Cl

Cl

(continued)
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Table 1. Continued.

Entry Substrate Product® Time (min) % Yield®

N-OH 0
oo e
Br Br
N-OH 0
14 Q)J\ /©/U\ 50 87
HaC HsC
N-OH 0
o L e
HyCO H;CO
N-OH 0
] 0

15

N-OH
I I
17 O O 25 87
-OH (|)|
18 PPN PN 20 84
-OH (o]
19 I I 25 90
\/\/\/\ \/\/\/\

4All products were identified by IR, NMR, and mass spectroscopy.
"Yields of products isolated after column chromatography.

were dried (Na,SO,) and concentrated under vacuum. The crude product thus
obtained was purified by column chromatography on silicagel (60—120 mesh)
using ethyl acetate: n-hexane (1:9).

ACKNOWLEDGMENT

We thank CSIR, New Delhi, India, for fellowships to MSR and MN.



Downloaded by [RMIT University] at 12:48 03 September 2014

3880 Reddy, Narender, and Rao

REFERENCES

. (a) Greene, T.W.; Wuts, P.G.M. Protective Groups in Organic Synthesis,

2nd Ed.; Wiley; New York, 1991; 175; (b) Sandler, S.R.; Karo, W.
Organic Functional Group Preparation; Academic Press: San Diego,
1989; 430; (c¢) Shriner, R.L.; Fuson, R.C.; Curtin, D.Y.; Morrill, T.C.
The Systematic Identification of Organic Compounds, 6th Ed.; Wiley:
New York, 1980.

. (@) Donaruma, L.G.; Heldt, W.Z. Organic Reactions; 1960; 111;

(b) Sandler, S.R.; Karo, W. Organic Functional Group Preparations;
Acadamic Press: London, 1989; 430.

. (a) Donaldson, R.E.; Saddler, J.C.; Byrn, S.; Mckenzie, A.T.; Fuchs, P.L.

A triply convergent total synthesis of L-(—)-prostaglandin E}. J. Org.
Chem. 1983, 48, 2167; (b) Corsaro, A.; Ugo, Ch.; Pistara, V. Regener-
ation of carbonyl compounds from the corresponding oximes. Synthesis
2001, /3, 1903.

. (a) Curran, D.P.; Brill, J.F.; Rakiewicz, D.M. A mild conversion of

oximes to ketones. J. Org. Chem. 1984, 49, 1654; (b) Drabowicz, J.
Rapid deoximation with pyridinium chlorochromate/hydrogen peroxide
system. Synthesis 1980, 7, 125.

. (a) Chrisman, W.; Bankinship, M.J.; Taylor, B.; Haris, C.E. Selective

deoximation using alumina supported potassium permanganate. Tetra-
hedron Lett. 2001, 42, 4775; (b) Rao, C.G.; Krishna, A.HR.
Singh, B.B.; Bhatnagar, S.P. Oxidative cleavage of oximes with Triethyl
ammonium chlorochromate. Synthesis 1983, 6, 808; (c) Verma, R.S.;
Meshram, H.M. Solid state deoximation with ammonium persulfate-sili-
cagel: Regeneration of carbonyl compounds using microwave. Tetrahe-
dron Lett. 1997, 38, 5427; (d) Bose, D.S.; Narsaiah, A.V. Regeneration
of carbonyl compounds from oximes and hydrazones using peroxymono-
sulfate on silicagel under solvent free conditions. Synth. Commun. 2000,
30, 3121; (e) Bose, D.S.; Narsaiah, A.V. Quinolinium fluorochromate: An
efficient reagent for the cleavage of C=N of oximes and hydrazones.
Synth. Commun. 2000, 30, 1153; (f) Hashemi, M.M.; Beni, Y.A. Regen-
eration of carbonyl compounds by oxidative cleavage of carbon—nitrogen
double bonds with molecular oxygen in the presence of copper(I)
chloride /Kieselghur as catalyst. Synth. Commun. 2001, 37, 295.

. Laszlo, P.; Polla, S. Carbonyl regeneration from semicarbazone, tosyl

hydrazones, phenyl hydrazones, and 2.4-dinitrophenyl hydrazones by
clay-supported ferric nitrite. Synthesis 1985, 4, 439.

. Hajipour, A.R.; Mallapour, S.E.; Shoee, S. An easy and fast method for

conversion of oximes to the corresponding carbonyl compounds under
microwave irradiation. Synth. Commun. 2002, 32, 9.



Downloaded by [RMIT University] at 12:48 03 September 2014

Regeneration of Carbonyl Compounds by Oxidative Cleavage of Oximes 3881

8.

9.

10.

11.

12.

13.

Bandgar, B.P.; Kunde, L.B.; Thote, J.L. Deoximation with N-haloamides.
Synth Commun. 1997, 27, 1149.

Ayhan, H.D.; Tanyeli, E.A. Manganese triacetate mediated regeneration
of carbonyl compounds from oximes. Tetrahedron Lett. 1997, 38, 7267.
Maloney, J.R.; Lyle, R.E.; Scavedra, J.E.; Lyle, G.G. Oxidative deoximi-
nation with pyridinium chlorochromate. Synthesis 1978, 3, 212.

Haley, M.F.; Yates, K. The photochemistry of carbon—nitrogen multiple
bonds in aqueous solution.l. Aromatic oximes, oxime ethers, and nitriles.
J. Org. Chem. 1987, 52, 1817.

(a) Surendra, K.; Krishnaveni, N.S.; Reddy, M.A.; Nageswar, Y.V.D;
Rao, K.R. Mild oxidation of alcohols with ortho-iodoxy benzoic acid
(IBX) in water/acetone mixture in the presence of B-cyclo dextrin.
J. Org. Chem. 2003, 68, 2058; (b) Reddy, M.A.; Surendra, K.
Bhanumathi, N.; Rao, K.R. Highly facile biomimetic regioselective ring
opening of epoxides to halohydrins in the presence of S-cyclodextrin.
Tetrahedron. 2002, 58, 6003.

(a) Shirini, F.M.; Zolfigol, A.; Mallakpour, B.; Mallakpour, S.E.;
Hatipour, A.R.; Baltork, .M. A mild efficient method for cleavage of
C=N using Mg(HSQO,), in the presence of wet SiO,. Tetrahedron Lett.
2002, 43, 1555; (b) Firouzabadi, H.; Mohammadpoor-Baltork, I. Trans-
formation of allylic and benzylic oximes to their carbonyl compounds
with zinc bismuthate Zn(BiOs),. Synth. Commun. 1994, 24, 489;
(c) Salchi, P.; Khodaei, M.; Goodarzi, M. A mild and selective deoxima-
tion method using vy-picolinium chlorochromate (y-PCC). Synth.
Commun. 2002, 32, 1259.

Received in India June 21, 2004



