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Example 1: 

The preparation of N-isopropylmethacrylamide (NIPMAA) is carried out as shown in 

Fig. 1. 800 kg of methacrylic anhydride are placed in the stirred reactor (1) and, after 

mixing with 135 g of 4-methyl-2,6-di-tert-butylphenol and 115 g of 4-hydroxy-

2,2,6,6-tetramethylpiperidin-1-oxyl, precooled to -5°C. The reactor (1) is flushed with 5 

nitrogen. The pressure regulator is set to 1.3 bar. 437 kg of 70% strength 

isopropylamine solution are pumped by means of the pump (2) into the reservoir (4) 

which can be cooled. The isopropylamine is introduced into the reactor (1) via the 

metering pump (3) in such a way that the reaction temperature is in the range from -5 

to 40°C during the reaction. The contents of the reactor are circulated via the heat 10 

exchanger (6) by means of the pump (5) during the reaction. The heat of reaction is 

removed by brine cooling (7) of the reactor (1) and the heat exchanger (6). After all 

the isopropylamine has been added, an after-reaction is carried out for 15 minutes at 

20-40°C, preferably at 35-40°C. The slurry of NIPMAA in methacrylic acid formed 

after the reaction is diluted with 1100 kg of deionized water (demineralized water) to 15 

reduce the viscosity. The diluted mixture is transferred by means of the pump (5) to 

the stirred vessel (8) and neutralized by means of 355 kg of 25% strength ammonia 

solution while stirring. The major part of the NIPMAA precipitates in the 

neutralization, while the ammonium methacrylate formed remains in solution. To 

separate off the NIPMAA, the suspension is drained via the buffer reservoir (9) which 20 

serves for buffering the crystal slurry. The buffer reservoir (9) is cooled (to max. 

-5°C). The buffered suspension is introduced via the mill (10) into the centrifuge (11). 

Cold deionized water (~5 °C) which is used for washing the crystals in the centrifuge 

(11) in order to obtain the necessary purity is provided via the deionized water 

container (14). The aqueous mother liquor, which contains mainly ammonium 25 

methacrylate in addition to NIPMAA, is pumped by means of the pump (12) back into 

(8) or (9). At the end of the centrifugation, all of the mother liquor is collected in the 

vessel (13). The yield of NIPMAA in the NIPMAA reservoir (15) is 84%, based on 

methacrylic anhydride. 

If the mixture in the reaction phase is cooled too much, crystals and deposits are 30 

formed on the reactor walls and in the heat exchanger, after which the reaction has 

to be stopped. If, on the other hand, the reaction temperature exceeds the limits 
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Claims 

 

1. Process for preparing N-alkyl(meth)acrylamides  of the general formula (1), 

                                    

R1

O

N

R2

R3

 (1) 

where R1 is H or a CH3 group, R2 and R3 are hydrogen or a linear, branched or 5 

cyclic alkyl radical or aryl radical having from 1 to 12 carbon atoms and also 

reaction products of (meth)acrylic anhydride with amines from the group consisting 

of primary substituted aliphatic amines, benzylamine, allylamine, isomeric 

aminotoluenes, individually or in mixtures, isomeric xylidines, individually or in 

mixtures, which are substituted by one or more halogens, secondary aliphatic, 10 

cycloaliphatic or aromatic amines which are substituted by one or more halogens, 

dibenzylamine, morpholine, substituted piperidine, 

 

characterized in that  

 15 

initially charged (meth)acrylic anhydride is reacted with an aqueous solution of an 

alkylamine of the formula (2), 

                                              R2R3NH (2) 

where R2 and R3 are hydrogen or a linear, branched or cyclic alkyl radical or aryl 

radical having from 1 to 12 carbon atoms, or else amines from the group consisting 20 

of primary substituted aliphatic amines, benzylamine, allylamine, isomeric 

aminotoluenes, individually or in mixtures, isomeric xylidines, individually or in 

mixtures, which are substituted by one or more halogens, secondary aliphatic, 

cycloaliphatic or aromatic amines which are substituted by one or more halogens, 

dibenzylamine, morpholine, substituted piperidines, and the amide formed is 25 

separated off, the reaction is carried out from -5 °C to 40 °C at a pressure of from 

0.5 to 6 bar, preferably at from 0 to 1 bar, where the addition of the aqueous amine 

solution to the (meth)acrylic anhydride is carried out at 
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such a rate that the initial reaction temperature of the exothermic reaction does 

not rise above 25 °C, and the further introduction is carried out in such a way that 

the internal reactor temperature rises, as a result of the reaction, to a maximum 

value of 40 °C and the temperature of the cooling liquid used for cooling the 

reaction vessel is not below the crystallization temperature of the N-5 

alkyl(meth)acrylamide in the reaction solution at any point in time. 

 

2. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 

characterized in that reservoir and alkylamine are precooled to below 30°C, 

preferably to from 10 to -5°C, before the reaction. 10 

 

3. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 

characterized in that the resulting solution of N-alkyl(meth)acrylamide and 

(meth)acrylic acid is diluted with water, optionally with the centrifuge mother 

liquor, subsequently neutralized by means of an alkaline solution, preferably 15 

ammonia solution, NaOH or KOH, and the precipitated N-alkyl(meth)acrylamide is 

separated off.  
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4. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 

characterized in that the reaction and also the neutralization and precipitation are 

each carried out in a separate vessel. 

 

5. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 5 

characterized in that the alkylamine to be reacted in the reaction is added in a 50-

90% strength, preferably 60-80% strength, particularly preferably 65-75% 

strength, aqueous solution to the (meth)acrylic anhydride. 

 

6. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 10 

characterized in that the reaction is carried out in the presence of water-soluble 

polymerization inhibitors which act under inert gas, preferably nitrogen. 

 

7. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 

characterized in that the product crystal slurry is milled in a mill before being 15 

separated off in the centrifuge. 

 

8. Process for preparing an N-alkyl(meth)acrylamide according to Claim 1, 

characterized in that the reactor is equipped with an external heat exchanger and 

a circulation pump. 20 
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Process for preparing N-alkyl(meth)acrylamides 

 

Abstract 
 
 5 

 

The invention relates to a process for preparing N-alkyl(meth)acrylamides  by 

reacting (meth)acrylic anhydride with corresponding alkylamines.  

[No suitable figure]
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