
Chemistry in Water
Micellar catalysis for API synthesis with less organic solvent

Differentiating Technologies 

2 Enhanced reaction rates and selectivity through micellar catalysis

1 Significant reduction of organic solvent use

3 Ready to use for a broad type of reactions
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Chemistry in Water is a technology that allows 
classical organic reactions and the synthesis of active 
pharmaceutical ingredients and intermediates to be  
carried out in water.

Benefits
The technology significantly reduces the use of organic 
solvents and therefore the waste created during  
chemical production. 

Reaction performance can be increased for improved 
yield and/or selectivity, while catalyst loading and energy 
consumption can be reduced. 

As a result, Chemistry in Water can help reduce solvent 
waste, catalyst use and energy demand in chemical 
synthesis.

Surfactant
The technology is based on Vitamin-E derived designer 
surfactants such as TPGS-750-M, that self-assemble into 
micelle-shaped nano-reactors. These micelles enable 
organic reactions, which are generally run in organic 
solvents, to be performed in water.

TPGS-750-M is fully  
removable below the  
Limit of Quantification  
(LOQ). 

Chemistry in Water can be applied in a broad 
range of reaction types, including:
•	 Suzuki-Miyaura  
	 couplings 
•	 Stille couplings 
•	 Heck couplings 
•	 SNAr reactions 
•	 Aryl aminations 

•	 Amide bond reactions  
•	 C-H-activations 
•	 Heterogeneous catalysis 
•	 Peptide couplings 
•	 Biocatalytic 
	 transformations

Evonik is working in collaboration with micellar technology 
pioneer, Professor Bruce Lipshutz of the University of 
California, Santa Barbara, to offer this technology for the 
industrial scale production of pharma intermediates and APIs.

This information and any recommendations, technical or otherwise, are presented in good faith and believed 
to be correct as of the date prepared. Recipients of this information and recommendations must make their 
own determination as to its suitability for their purposes. In no event shall Evonik assume liability for damages 
or losses of any kind or nature that result from the use of or reliance upon this information and recommenda-
tions. EVONIK EXPRESSLY DISCLAIMS ANY REPRESENTATIONS AND WARRANTIES OF ANY KIND, 
WHETHER EXPRESS OR IMPLIED, AS TO THE ACCURACY, COMPLETENESS, NON-INFRINGEMENT, 
MERCHANTABILITY AND / OR FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE 
OF SUCH PURPOSE) WITH RESPECT TO ANY INFORMATION AND RECOMMENDATIONS PROVIDED. 
Reference to any trade names used by other companies is neither a recommendation nor an endorsement of 
the corresponding product, and does not imply that similar products could not be used. Evonik reserves the 
right to make any changes to the information and / or recommendations at any time, without prior or subse-
quent notice.
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	■ Dioxane replaced by water and tBuOH as 
co-solvent

	■ Reduced catalyst loading from 5 mol% to 1 mol%
	■ Reduced reaction temperature from 100 °C to 50 °C

	■ MeTHF substituted by water
	■ �Improved regioselectivity, no formation  

of pivaloated byproduct
	■ �Short reaction sequence without need for freebasing

Example 1

BUCHWALD-HARTWIG COUPLING IN 
WATER

Example 2

AMIDE COUPLING WITH IN SITU FORMED 
MIXED ANHYDRIDE IN WATER

Hydrophilic shell
Makes the micelle  
water soluble

Lipophilic core
Accommodates
organic reactions

 


