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ABSTRACT

A catalyst-free, high-yielding conversion of aldehydes and ketones into
oximes has efficiently been carried out by treatment with NH,OH.HCI at
room temperature using polyethylene glycol (PEG-400) as the reaction

medium. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Theoximesaremost ussful derivativesof adehydes
and ketones, both for the purposes of characterization
and also as the key intermediates in the important
Beckmann rearrangement!:3. They area so used aspre-
cursorsinthesynthesisof variety of organic compounds
a-phenyl-N-substituted nitrones and o-alkyl
benzal doximes“ and alsoin the preparation of 1,3-di-
polar reagents®. Although severd methodsfor their syn-
thes 9258 havebeenreportedintheliteraturemost are
associated withlong reaction times, tediousreaction con-
ditionsand low yields. A typical experiment wouldin-
volve heatingamixture of the carbonyl compound and
hydroxylaminehydrochlorideinwater or ethanol, dong
with abase such as pyridineor sodium acetate”. Few
other procedures also have been reported under sol-

OH
/
0 N
)J\ + NH,OH.Hcl _PEG-400 )|\
R R rt,3-7h R R!
1 2 3

R=R=alkyl, aryl, H
Scheme 1

KEYWORDS
Polyethylene glycol
(PEG-400);
Carbonyl compounds;
Oximes,
Hydroxylamine
hydrochloride.

vent freeconditionsusing molecular seves®. Hencethere
isaneedfor an efficient mildand environmentaly friendly
procedurefor thesynthesisof oximes.

RESULTSAND DISCUSSION

For the devel opment of useful synthetic method-
ologieswe have observed that aldehydes and ketones
can conveniently beconverted into their oximesby treat-
ment with NH,OH.HCl in polyethylene glycol (PEG-
400) at room temperature (Scheme 1), in excellent
yidds.

A seriesof oximeswere prepared from severa a-
dehydesand ketones(TABLE 1) by following theabove
method. No additiond catayst wasrequired and thecon-
versonwascompleted within 3-7 h. The productswere
obtainedin good yieldswithout any side products. The
structures of the productswere established by melting
point comparison and spectral (*H-NMR & GCMYS)
data. Polyethyleneglycol (PEG-400)1¥, hasbeen gpplied
hereasan efficient greenreaction mediumfor the prepa-
ration of oximes. Itisaninexpensgve, low toxicity, eco-
friendly polymer and further recycled to usewithout loss
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TABLE 1: One-pot synthesisof oximesusing polyethyleneglycol (PEG-400) asthereaction medium

Entry Substrate Product® Time (h) Yield®(%)
1 @\ @\ =NOH 3 98
S CHO S ﬁ
CHO HC—NOH
2 /I /I 5 93
NS N
N N
HC-—NOH
OMe OMe
CHO HC—NOH
4 © 4 95
OEt OEt
CHO HC—NOH
5 © © 6 92
OCHZPh OCH,Ph
HC—NoH
6 5 97
MeO
OMe OMe
CHO HC—=NOH
7
4 96
MeO OMe MeO OMe
CHO HC—NOH
8 5 97
MeO OMe MeO OMe
OMe OMe
NOH
o o
o) NOH
o) NOH
11 4 97

MeO

3

MeO
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Entry Substrate Product?® Time (h) Yield®(%)
O NOH
13 5 92
O NOH
14 7 94
Cl Cl Cl Cl
s O Oy s s

aThe structures of the productswer e established from their spectral (m.p. *H NMR and GC M S) and analytical data. ®l solated yield

of activity. Their applicationsasareaction mediumin
organic synthesishavenot yet beenfully explored.

General procedurefor thesynthesisof oximes

Toadtirred suspension of aldehydesor ketones 1
(L mmoal) in PEG-400 (2g), NH,OH.HCI (1.5 mmol)
2 was added and the mixturewas stirred at room tem-
peraturefor 3-7h (TLC showed the compl etion of re-
action). Thereaction mixturewas pouredinto crushed
iceand filtered the solid was obtained and recrystal -
lized from agueousethanol to afford the pureoxime 3
product. Thephysicd data(mp,And, NMR & GCMS)
of the compound are present bel ow.

Compound 2

Pyridine-4-adoxime: Solid. m.p.129-131°C. *H
NMR: (200MH,, CDCl,), 58.30 (s, 1H), 7.85(s,1H),
8.08 (d, 2H, J=9.0), 8.84 (d, 2H, J=9.0), GCM S (m/
2): 122[M]*.And. Calcd. for CH.N,O: C,49.18; H,
4.91; N, 22.95. Found: C, 49.12; H, 4.95; N, 22.99%.

Compound 6

2-Hydroxy-3-methoxybenza doxime: Solid. m.p.
119-121°C. *H NMR: (200 MH,, CDCl,), 6 9.9 (s,
1H, OH), 8.3 (s, 1H), 8.0 (s, 1H), 6.7-6.9 (m, 3H),
3.9 (s, 3H). GCMS: m/z 167 [M]*. Anal. Calcd. for
C,H,NO,: C, 57.48; H, 5.38; N, 8.38%. Found: C,
57.42; H, 5.50; N 8.40%.

Compound 7
3,4-Dimethoxybenza doxime: Solid, m.p. 95°C.H
NMR: 3 8.15, (s, 1H), 7.9 (s, 1H), 7.25,(d,1H, J=8.0

Hz), 7.05, (d, 1H, J=8.0 Hz), 6.9, (d, 1H, J=8.0 Hz),
3.90, (s, 6H). GCMS: (m/z) 181 [M]*. Anal. Calcd.

for C,H,,NO3: C,59.66; H, 10.18; N, 7.73%. Found:
C, 59.50; H, 10.02; N, 7.80%.
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