Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2013, 5(7):96-99

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

One-pot synthesis of oxime ethers from cinnamaldehyde or crotonaldehyde,
hydroxylamine salt, potasium carbonate and alkyl halides

"A. O. C. Aliyu, O. W. Salawu and Oluwasola O. Henry

Chemistry Department, Kogi State University, Anyigba, Nigeria

ABSTRACT

Oxime ethers were synthesised in a one-pot reaction from cinnamaldehyde and crotonaldehyde, hydroxylamine
hydrochloride, methyl and ethyl bromide and anhydrous potassum carbonate in THF. The reactions were
completed in about 1 hour with yields of 75 to 82%.H-NMR, C-13 NMR and Infra red spectra of the products
confirmed the structures of the o, S-unsaturated aldoxime ethers.
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INTRODUCTION

The importance of oxime ethers in medicine, agtizel and organic synthesis is well establishedaéndture [1-5].
The usual method for the preparation of oxime a&tliBvolves a two-step reaction in which the firstpsis the
reaction of aldehyde or ketone with hydroxylaminghie presence of a base to give aldoximes or katscwhich
are subsequently, in the second step, reactedaliyth halides in the presence of a base such asirsoalkoxides,
NaH, K;CO;, KOH, NaHCQ etc [1, 3], in solvents like acetone, DMSO, DME to give the corresponding oxime
ethers. Some authors [5] have reported a one-puhasis of oxime ethers from benzaldehyde or atetopne,
hydroxylamine hydrochloride, potassium hydroxidel atkyl halides in DMSO or DMF. In this report weave
substituted potassium hydroxide with anhydrous gsitem carbonate in an attempt to increase the gigdtoducts
using milder reaction conditions and used crotoglayde and ciaanamaldyhde as the carbonyl compodids.
present a one-pot procedure in whieh B-unsaturated oximes are generated from cinnamatidehyr
crotonaldehyde and coupled with alkyl halides ie pot with anhydrous potassium carbonate as babdn

EXPERIMENTAL SECTION

General

The infrared spectra were recorded on Perkin-Elltedel 1310 spectrophotometer. Théand **C-NMR spectra
of aandb were run at 250 MHz whiléH, *3C, **C-DEPT,'H-'H coupling correlation'H- *C 1J correlations were
run at 400 MHz for products and d, the O-alkyl cinnamaldoxime ethers, using deuterated dfiom (or
carbontetrachloride) in some cases as solvent @emanethylsilane (TMS) as internal standard andctiemical
shifts are given on thé& (ppm) scale. Elemental analysis was determinec ofanaco CHN Corder Elemental
analyzer. Cinnamaldehyde, crotonaldehyde, and kythmine hydrochloride were purchased from Aldrich.
Column chromatography was performed using silica6@e(230—400 mesh, Merck). All the oxime ethergave
purified by redistillation under reduced pressutliquid chemical compounds used were redistillefore use but
all solid reagents were used with melting pointsaurected.
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Typical procedure for preparation of oxime ethers:

Excess anhydrous Potassium carbonate (5.6 mMol)addsd to a mixture of hydroxyl amine hydrochlor{8e60

mMol), redistilled cinnamaldehyde (3.60 mMol) ethylomide (3.60 mMol) in redistiled THF (100mL). &h
resulting mixture was allowed to stir for fifty mites or one hour. The reaction was monitored by &b@ the
mixture was allowed to cool to room temperature podred into cold water (100mL). The product israsted

from the mixture trice with 25mL of chloroform, waed once with water and the chloroform evaporatédraer

vacuum and the oxime ether is purified by vacuustiltfition.

3-Phenylpropenal o-ethyl oxime (a)

Excess anhydrous Potasium carbonate (19.0g, 0.b42was added to a mixture of hydroxyl amine hydhodde
(4.93g, 0.071 mol), redistilled cinnamaldehyde 88,40.071 mol), ethyl bromide (7.74g, 0.071mol)rédlistilled
THF (140 mL). The resulting mixture was allowedrédlux for fifty minutes. The reaction was monitdrby TLC
and the mixture was allowed to cool to room tempeeaand poured into cold water (160 mL). The poiduas
extracted from the mixture trice with 50 mL of ctdéorm, the combined extracts was washed once wiétter and
the chloroform evaporated off from under vacuum #mel oxime ether is purified by vacuum distillatiobtain
colourless oil, 9.0g, 72%.

N-Methoxy-4-phenyl-1-azabutadiene 3Phenyl propenal O-methyl oxime ether (b)

Excess anhydrous Potasium carbonate (19.0g, 0.b#2was added to a mixture of hydroxyl amine hydiodde
(4.93g, 0.071 mol), redistilled cinnamaldehyde 89.40.071 mol), methyl iodide (10.10g, 0.071 malyédistilled
THF (150 mL). The resulting mixture was allowedrédlux for fifty minutes. The reaction was monitdrby TLC
and the mixture was allowed to cool to room tempeeaand poured into cold water (150 mL). The poiduas
extracted from the mixture trice with 50 mL of ctdorm each time, the combined extracts was wasined with
water and the chloroform evaporated off from théxtane under vacuum and the oxime ether is puribgdracuum
distillation to obtain an oily liquid. 7.50g (65%).

But-2-enal O-methyl oxime (c).

Excess anhydrous Potasium carbonate (19.0g, 0.b#2was added to a mixture of hydroxyl amine hydiodde
(4.93g, 0.071 mol), redistilled crotonaldehyde 8490.071mol), methyl iodide (10.1g, 0.071 mol)radistilled
THF (160 mL). The resulting mixture was allowedrédlux for fifty minutes. The reaction was monitdrby TLC
and the mixture was allowed to cool to room tempeeaand poured into cold water (150 mL). The poiduas
extracted from the mixture trice with 50 mL of ctdéorm, the combined extracts was washed once wiétter and
the chloroform evaporated off under vacuum. Thenexether was purified by vacuum distillation, (4.68.0%).

But-2-enal O-ethyl oxime (d).

Excess anhydrous Potasium carbonate (19.0g, 0.1%2mae added to a mixture of hydroxyl amine hydiodke
(4.93g, 0.071mol), redistilled crotonaldehyde (4.,98.071mol), ethyl bromide (7.74g, 0.071mol) idistilled THF
(160 mL). The resulting mixture was allowed to weflfor fifty minutes. The reaction was monitored ByC and
the mixture was allowed to cool to room temperatanel poured into cold water (150 mL). The produesw
extracted from the mixture trice with 50 mL portsoaf chloroform, the combined extracts was washsz avith
water and the chloroform evaporated off under vatutlihe oxime ether was purified by vacuum disiilatto
obtain an oily liquid (5.36g, 67%)

RESULTSAND DISCUSSION
The reactions were carried out by adding 2.5 edgmia of potassium carbonate to the aldehyde, ythmine
hydrochloride and ethyl bromide in THF (100mL) ahe resulting mixture stirred. The produetsiwere passed

through a column of silica gel with ethyl acetateddine (1:2) mixture (as eluent) to eliminate tramfesitrone and
other impurities. The reactions were completed iwiBi® minutes to one and a half hours.
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0o CO R-CH,B
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\H THF H OH K,>CO H O
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- CO, + *
Kl THF
-CO, KBr
R R Yield (%)
CeHeCH=CH H 83
CeHeCH=C CHy 81
CH3CH=CH H 70
CH3CH=CH CHg 76
Scheme 1

It is easy to monitor and confirm the transformasicas the reaction proceeds from the aldehydesighréhe
oximes to the corresponding oxime ethers. The alesesf the C=0O band of the carbonyl compounds
(Cinnamaldehyde and crotonaldehyde) and the existefia broad =N-OH band centred around 3168 icnthe IR
spectrum of the oximes is the evidence the aldehyae transformed into the oximes. The —OH prefopears as

a broad singlet at around 13.0 ppm in #HeNMR spectrum. This peak disappears upon alkytetibthe oxime.

3-Phenylpropenal o-ethyl oxime (a)

Colourless oil, b.p.: 100-102 °C (10 mmHg), 8.9 (@2%), d 0.994g/mL, IR(cth, neat): 2820-2920, 1613(C=N),
1030 (N-O);*H-nmr (CDCI3):8 1.25 (t,J = 12.5Hz, 3H, Me), 4.05-4.20(d,= 12.5Hz,2H, CH20), 6.7-6.8 (m, 2H,
CH=CH), 7.1-7.4 (m, 5H, ArH), 7.8 (dl = 12.5Hz, 1H, N=CH}*C-nmr (CDCI3)5 150.5,138.0, 136.0,129.0,
127.5,127.0,122.0, 70.0, 16.0. Anal. Calc. (%) fdtB13NO: C, 75.40; H, 7.48; N, 7.99; O, 9.13. Faubd75.60;
H, 7.20, N, 7.54; O, 9.20.

N-Methoxy-4-phenyl-1-azabutadiene 3Phenyl propenal O-methyl oxime ether (b)

Qil, b.p. 103 °C (10 mmHg), Yield: 7.5g (65%)0.994g/mL, IR (crt, neat): 2820-

2920, 1613, 1030H-nmr (CDCH): & 4.1 (s, 3H, MeO), 6.8-6.9 (m, 2H, CH=CH), 7.3-T5(

5H, Ar-H), 7.9 (d,J = 10.0Hz, 1H, N=CH)**C-nmr (CDC}): & 150.5, 140.0, 138.5, 129.0, 128.0, 127.0, 122.0,
63.0. Anal Calc. (%) for CI0H11NO: C, 74.51; H,&.8\, 8.69; O, 9.93. Found: C, 74.20; H, 6.99; N\g88 O,
9.61.

But-2-enal O-methyl oxime (c).

Qil, b. p. 103 °C (10 mmHg), d 0.894g/mL,Yield: 4,88.0%; IR (cnt, neat): 2820-2920,

1613 (C=N), 1030'H-NMR (CDCI3): 6 1.4-1.6 (ddJ1 = 7Hz,J2 = 1Hz, 3H, Me); 4.0 (s, 3H, MeO-) 5.4-5.9 (m,
2H, CH=CH); 7.9 (dJ = 7Hz, 1H, N=CH); 13C-NMR (CDCI3) 163.0, 137.0, 124.0, 55.0, 17.0; Anal. Calc (%)
for CSHINO: C, 60.58; H, 9.15; N, 14.13, O, 16.Edund: C, 60.42; H, 9.11; N, 14.08; O, 16.50(6].

But-2-enal O-ethyl oxime (d).

Oil, b.p. 107-110 °C (12 mmHg); Yield: 5.36g, 6784).901g/mL; IR (cr): 2820-2920,

1613, 1030H-NMR (CDCI3): 8 1.4-1.6 (m, 6H, Me); 4.1, (§), = 8Hz, 2H, CH20); 5.5-5.8 (m, 2H, CH=CH); 7.9
(d, J = 7Hz, 1H, N=CH);**C-NMR (CDCI3)5164.0, 137.0, 124.0, 64.0, 17.0, 12.0. Anal. C@le). for C6H11NO:
C, 63.68; H, 9.80; N, 12.38; O, 14.14. Found: C463H, 9.30; N, 12.20; O, 14.10[6].
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