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Electrochemistry is Synonymous with Sustainability
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Making Electrochemistry Mainstream…



What’s Holding Back Electrochemistry in Mainstream Synthesis?

Perception: “Alien Reactivity” Reality: Non-Standardized Equipment

Perception and Partial Reality: Lack of Compelling Reactivity

• Same Transforms, more sustainable (Process/Academic interest)

• New Transforms (if powerfully enabling, everyone wants these)

• New Selectivity (everyone wants these for truly useful reactions)
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Electrochemical Amination: A Useful Tool for Green Aryl Amination

With Y. Kawamata, J. Vantourout, D. Hickey, H. Nakamura, Pfizer, Asymchem, NSF E-chem Cent, M. Neurock, H. White, S. Minteer, 

J. Am. Chem. Soc. 2019, 141, 6392.
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With Dawson group, Pfizer, J. Am. Chem. Soc. 2019, 141, 9998-10006.
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* The reactions are run under air!
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Electrochemistry For Medicinal Chemistry: Not a Gimmick



Electrifying a Classic Organic Reaction: Birch

Arthur Birch (1915-1995)

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Resurrecting “Lost” Reductive Chemistry

53 Kg batch, 2500 L of NH3, 

7 Kg Lithium

• Enough NH3 to fill three 

Boeing 747's at STP

• Equivalent to one 50 L tank 

(200 bar) of H2 generated 

from quench of excess Li

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Translating Lessons from Li-Ion Batteries for Organic Synthesis

https://www.youtube.com/watch?v=s2TvggU3AzQ

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Li-Ion Electroreduction: Simple, Sustainable, Safe

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Li-Ion Electroreduction: Simple, Sustainable, Safe

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Li-Ion Electroreduction: Simple, Sustainable, Safe, Scalable

Longrui Chen 

Modular flow setup gram to kilogram scale!! 

[10 gram]

[40 gram][100 gram]

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Li-Ion Electroreduction: Simple, Sustainable, Safe
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With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Translational Chemistry: Where Fundamental and Applied Science Meet

Two new “forcing functions” for the use of e-chem in 

synthesis (because sustainability is not enough):
Strongly reducing:

Strongly oxidizing:

With J. Xiang, M. Shang, Y. Kawamata, H. Lundberg, S. Reisberg, P. Mykhailiuk, BMS, Pfizer, D. Blackmond, 2019, Nature, 573, 398.

With B. Peters, S. Beil, Y. Kawamata, K. Rodriguez, S. Reisberg, Pfizer, Asymchem, NSF E-chem Cent, Science 2019, 363, 838.



Parting Thoughts

Cover story, Nov. 4, 2019

• Education

• Equipment

• Enablement

Prof. Song Lin Prof. Kevin Moeller

Collaboration is key! 
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Pitts • Kevin Rodriguez • Masato Saito • Ming Shang • Yusuke Takahira • Johannes Teske • Jin-Xin Zhao

Current group members as of November, 2019:

Collaborators: Dr. Jesse Sabatini (ARL), Donna Blackmond, Asymchem, Aldrich, BMS, IFF, IKA, Chemveda, Merck, Minakem, Pfizer, 

Eisai, Syngenta, Vividion, LEO Pharma, Dr. Jason Chen (Scripps Automated Synthesis Facility)  

Staff Scientist: Julien Vantourout 


