
Abstract 

The main topic of the Diploma Thesis is the conversion of the batch N-alkylation 

reaction into a continuous regime. It is the reaction of 10α-methoxydihydrolysergic acid methyl 

ester to 1-methyl-10α-methoxydihydrolysergic acid methyl ester. It represents one step in the 

industrial synthesis of Nicergoline, a pharmaceutical used for senile dementia treatment. This 

methylation reaction is performed in two immiscible liquid phases. Phase-transfer catalysis is 

used to increase the efficiency of the reaction, which allows the reaction to proceed in the entire 

volume of the organic solvent, not only at the phase interface. The reaction is rapid, with an 

exothermic character. The advantages of continuous arrangement are better control of the 

reaction, increased operational safety due to handling smaller volumes of reaction components, 

and more intensive removal of heat of the reaction. The Thesis deals with the influence 

of reaction conditions on the course of the reaction in a microfluidic reactor. 

The glass microchip reactor was chosen to perform the reaction in a flow arrangement. 

This reactor could produce up to grams of the product per hour. Several series of experiments 

were performed on this apparatus. The conversion of the starting material, and selectivities 

to the product and the side products were observed depending on the temperature, flow rate and 

molar excess of the methylating agent. The continuous synthesis of the reaction product was 

extended by involving a neutralization step with acetic acid and ammonia. 

When the optimization process was finished, the scale up of the reaction was attempted. 

Product production can be up to kilograms per hour at this scale of reaction. The stainless 

LONZA reactor, modular microreactor system and membrane separator were chosen for this 

purpose. The membrane separator was used for separating organic and aqueous phase. 

The conditions for this reaction come out from optimized reaction conditions at previous 

experiments. The conversion of the starting material, the selectivity to the product and side 

products were again observed depending on the flow rate and flow of aqueous hydroxide 

solution. 
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