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Why this paper?

• Microdroplet pathway of N-alkylation reaction is limited by low product formation due to protonation of amine ( loss of 
nucleophilicity) and low efficiency of C-N bond breakage.

• Mixing of non-thermal plasma with microdroplets will introduce reactive oxygen species which have high proton affinity. 
Benzyl radical formation will also be facilitated more efficiently.

• Contained electrospray can help with the time scale of the reaction (microseconds to milliseconds)
• Increased concentration will increase the number of amine nucleophiles, hence double N alkylation will be obtained.

Boron-Catalyzed N-Alkylation of Arylamines and Arylamides with Benzylic Alcohols Murali Mohan Guru, Pradip Ramdas Thorve, and Biplab Maji* The Journal of Organic Chemistry 2020 85 (2), 806-819 2



Experimental design

Etching is done using polyimide coated silica capillary in to 10% v/v HF (after removal of 
polyimide coating) for 1 day
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Results and Discussion

5



Results and Discussion

6



Results and Discussion

 Ion population plot is the derivative plot of survival 
yield plot.

 Peak broadening indicates predominantly collisional 
activated fragmentation.

 Narrow peak distribution indicates additional 
chemical ionization at atmospheric pressure ( a well –
defined energy deposition)

• Type I spray mode (protruding) – reactants get time 
to react in microseconds, hence low dialkylated 
product

• Type II spray mode (contained) – reactants get time 
to react in milliseconds (more time to react), hence 
higher dialkylated product
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Conclusions

• Plasma-microdroplet synthesis of N-alkylated primary amines is performed at a higher efficiency due to higher bond 
dissociation efficiency of non-thermal plasma.

• ROS production can induce proton abstraction and helps to enhance the nucleophilicity.
• Contained electrospray ionization helps efficient product formation due to reaction timescale and a highly active thin film 

formation
• Efficient tuning of mono and dialkylation can be achieved by simply changing the concentration.

Thank you
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