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General procedure of one-step synthesis of monosubstituted

piperazine derivatives

- based on a one–step reaction of a piperazine (free or HCl salt) with an appropriate compound (chloride,

chloroderivative, ester, unsaturated compounds, anhydride etc.)1-3

- proceeds at room or higher temperature in common solvents (methanol, acetic acid)

- catalyzed by metal ions supported on commercially available polymeric resins4,5



Comparison of classic and microwave-assisted processes

A - classic synthetic procedure1-3

B - batchmicrowave procedure

C - flowmicrowave reactor procedure

Microwave assisted procedures accelerate the

course of reactions while keeping comparable yields.

Microwave reactor flow processes show the biggest

decreases in reaction times, moreover a flow reactor

allows processing of larger volumes.



Draft of an outer design of 
a flow reactor

Flow reactor with microwave unit and/or catalytic bed6

Scheme of a flow microwave/catalytic bed
reactor system

o variable design

o large volume processing

o speed and efficiency at
affordable price

Three working modes possible:

1) Microwave assisted flow mode
2) Microwave assisted flow mode combined with a catalytic bed
3) Simple flow mode with a catalytic bed



Monosubstituted piperazine derivatives are now commercially available for research and 

development, please visit:

www.entwickchemicals.com

www.fichema.cz
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