
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

AN IMPROVED SYNTHESIS OF 1-METHYL-2-
TRICHLOROACETYLIMIDAZOLE
Elżbeta Masiukiewicza; Damian Mrugalaa; Barbara Rzeszotarskaa

a Institute of Chemistry, University of Opole, Opole, POLAND

To cite this Article Masiukiewicz, Elżbeta , Mrugala, Damian and Rzeszotarska, Barbara(2005) 'AN IMPROVED
SYNTHESIS OF 1-METHYL-2-TRICHLOROACETYLIMIDAZOLE', Organic Preparations and Procedures International,
37: 4, 403 — 405
To link to this Article: DOI: 10.1080/00304940509354973
URL: http://dx.doi.org/10.1080/00304940509354973

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304940509354973
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 37, No. 4 (2005) OPPI BRIEFS 

AN IMPROVED SYNTHESIS OF 1-METHYL-2-TRICHLOROACETYLIMIDAZOLE 

Submitted by 
(05/06/05) 

Elzbieta Masiukiewicz, Damian Mrugala and Barbara Rzeszotarska* 

Institute of Chemistry, University of Opole 
Ul. Oleska 48,45-052 Opole, POLAND 
e-mail: rzeszot@ uni.opole.pl 

Lexitropsins, the oligoamides of some N-methylheteroaromatic amino acids, viz. of 
those derived from N-methylpyrrole, N-methyl-3-hydroxypyrrole, N-methylimidazole and other 
N-methylhetarenes are so far the most promising structures for the regulation of gene expression 
in biotechnology.] It is known that the trichloroacetyl group of the title compound can be 
converted to the acid, esters or amides with facility.2 Therefore this compound serves as the inde- 
pendent N-terminal component of ~ligoamides.'.~ It is also useful as a substrate for the introduc- 
tion of the amino group through nitration at position 4 and the reduction of the nitro group to the 
4-amino g r o ~ p . * - ~ , ~  1 -Methyl-2-trichloroacetylimidazole is synthesized through the addition of 
trichloroacetyl chloride to N-methylimidazole in an organic solvent; after a waiting period of 
time for the formation of the salt triethylamine is added to complete the reaction.2.6 During the 
addition of triethylamine, the reaction mixture grows dark and therefore the total time was kept 
to only one hour.2 The product was isolated with the help of column chromatography. Because 
attempts to reproduce the literature procedure failed, we now report the elaboration of an 
improved preparation of 1 -methyl-2-trichloroacetylimidazole. 

The action of triethylamine turned out to be too brief to secure a good yield. The chro- 
matographic column did not fully remove triethylamine hydrochloride, and experiments to purify 
the compound by other methods failed, because 1 -methyl-2-trichloroacetylimidazole was too 
reactive and gave several decomposition by-products. During attempts to wash out the triethy- 
lamine hydrochloride with water, it was found that the triethylamine remained partially in the 
organic phase which brought about the decomposition of the compound. We thus have substi- 
tuted triethylamine by N-methylmorpholine which is removed completely by washing with water 
and carried out the reaction under nitrogen. The reaction with N-methylmorpholine was 
performed for 20 hours. Upon evaporation of the solvents, diethyl ether was added to the residue 
to remove a small amount of an insoluble solid. Upon repeated evaporation, the product crystal- 
lized spontaneously. It was obtained in 88% yield and 100% purity by HPLC. 
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The improved method of the synthesis of 1 -methyl-2-trichloroacetylimidazole displays 
a high degree of convenience and practicality, because it does require the use of a chromatog- 
raphy or re-crystallization. At room temperature, the compound is unstable and is hydrolyzed in 
moist air to I-methylimidazole-2-carboxylic acid (a haloform reaction). Its 1 % solution in dry 
dichloromethane is stable for two months; however, 1 % addition of N-methylimidazole or 
triethylamine causes complete hydrolysis in several hours. I -Methyl-2 trichloroacetylimidazol, 
kept at -30°C is stable for more than three months. 

EXPERlMENTAL SECTION 

Reactions were monitored and the products checked on a DC Alufolien Kieselgel60 No 1.05553 
Merck in the solvent system A (v/v): benzene-methanol-acetone-pyridine-acetic acid 
(24:4:2:2: l), visualization with chlorine-K1-tolidine, and on a DC Alufolien Kieselgel 60 F,,, 
No 1.05553 Merck in the solvent system B (v/v): benzene-ethyl acetate (7:2) and in the solvent 
system C (v/v): chloroform-methanol-acetic acid (95:5:3), vizualization under an UV h 254 nm 
lamp, and then with chlorine-KI-tolidine. The solvents from the reaction mixture were removed 
in vucuo on a rotary evaporator at a bath temperature not exceeding 30°C. HPLC analysis was 
carried out using a Beckman System Gold chromatograph, a 5 pL loop, an Alltech Alltima, C,,, 
5 pm, 150 x 4.6 mm column, mobile phase: 0.1 % aqueous trifluoroacetic acid-acetonitrile 
(85:15), a flow rate of 1 ml/min and detection at 210 nm. The IR spectrum was recorded on a 
Philips Analytical PU9800 FTIR spectrometer at 2 cm-' nominal resolution. MS spectrum was 
taken on a MS 59 5973 (EI) mass spectrometer. 

1-Methyl-2-trichloroacetylimidazole.- A stirred solution of trichloroacetyl chloride ( 1  1.2 mL, 
100 mmol) in acetonitrile (100 mL) was cooled to -5"C, and purged with nitrogen for 15 min; 
then N-methylimidazole (8 mL, 100 mmoles) was added dropwise. After 1.5 h stirring, the 
temperature was raised to 20°C and stirring was continued for an hour. Then the reaction mixture 
was cooled to -5°C N-methylmorpholine (10.4 ml, 95 mmoles) was added dropwise, stirring 
was continued for an hour and reaction mixture was left to stand at room temperature for 20 h. 
The solution was evaporated to half its volume and chloroform (100 mL) was added. The 
organic phase was extracted with water (3 x 50 mL) and brine (2 x 50 mL), dried and evaporated 
to give an orange crystalline solid. Diethyl ether (75 mL) was added, and after a minute, the floc- 
culent precipitate which had formed, was filtered off. Evaporation of the straw-colored filtrate 
afforded 19.1 1 g (88%) of a light yellow crystalline solid, mp. 7577°C (uncorrected, a Boetius 
heating block), lit.h mp. 74"C, lit.2 mp. 79-80°C. TLC: R, (A) 0.76, R, (B) 0.60, R, (C) 0.70. 
HPLC: tR 7.57 min, 100% purity. FTIR (KBr): 3141, 3115, 2958, 1684, 1385 cm-', (CH,CI,): 
1700, 1389 cm-I. MS m/z for C,H,Cl,N,O: 227 (M+, 31%), 109 (M-CCl,, loo%), 82 
(M-COCCI,, 9%), 54 (M-COCCI,-HCrN, 15%). 
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Committee for Scientific Research l/ICh-S-2005. The support deserves our grateful thanks. 
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Some aroylacetonitriles have been shown to exhibit various biological activities'" and 
are valuable precursors for the synthesis of a number of heterocyclic  compound^.'-^ Aroylace- 
tonitriles have been prepared via S,2 displacement of halide by ~yanide.~.*.~ The use of the litera- 
ture method for the synthesis of aroylacetonitriles in our laboratory led to results somewhat 
different from those  reported.'^^.^ It was found that addition of an aqueous solution of NaCN or 
KCN to ethanoljc solutions of a-chloro- or a-bromoacetophenones at room temperature with 
constant stirring resulted in an exothermic reaction (temperature rises to 40-50°C) and precipita- 
tion of a solid in each case. These solids turned out to be different than the expected and known 
aroylacetonitriles derived from the normal displacement reaction. 
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