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Organic Compounds 
Containing High Enantiomer 
Excesses
A Simplified Production of sugars and sugar acids 
containing high enantiomer excesses

NASA has developed a novel approach for producing sugars and 

sugar acids enriched with one of the two enantiomers of individual 

compounds. This approach can also be adapted for other 

compounds such as amino acids. All objects, including chemical 

compounds, have mirror images, some of which cannot be 

superimposed. In the case of chemical compounds, these non-

superimposable mirror images are called enantiomers and are widely 

used in biological processes. NASAs method produces high 

enantiomer excesses from simple and relatively inexpensive 

precursors (formaldehyde and simple salts) and hardware 

components without the need and expense of using (at some stage) 

biological sources. Unlike the commercial production of most rare 

enantiomers, this innovation employs conditions that are extremely 

common, non-biological and relatively inexpensive to set-up.

BENEFITS
Employs conditions that are 
extremely common, non-
biological and inexpensive 
to set-up

Excesses are permanent 
and the products can be 
removed and isolated for 
any desired research or 
commercial purpose

Produces high enantiomer 
excesses from simple and 
relatively inexpensive 
precursors

Significant savings in the 
production of a single 
enantiomer
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THE TECHNOLOGY
Chemical compounds are called chiral if their mirror images (enantiomers) cannot be 
superimposed on each other, similar to a left and right hand. Some important biological 
compounds, such as amino acids in proteins and sugars in RNA and DNA, are found 
exclusively as only one of the two possible enantiomers. These critical biological 
polymers cannot work if both enantiomers are present. NASAs unique innovation creates 
excesses of one enantiomer or the other during synthesis of compounds from simple and 
inexpensive originators: the excesses can range up to more than 7 to 1. These excesses 
were measured with a common gas chromatograph-mass spectrometer but can also be 
measured with a polarimeter. The excesses are permanent and the products can be 
removed and isolated for any desired research or commercial purpose. In this method a 
commercially purchased neodymium magnet was used to obtain the magnetic strength of 
0.3T, and judging from some of the large excesses, a lower magnetic strength can be 
used. This abiotic synthesis should make the cost of other organic enantiomers cheaper 
in the majority of cases and substantially less in others, resulting in a significant savings 
in the production of single enantiomers for business as well as for research in general.

The influence of light and magnetism on the mirror-image ratios of organic compounds 

APPLICATIONS
The technology has several potential 
applications:

Pharmaceutical Industry

Dietary and Nutritional Supplements

Nutraceuticals and Biotech

Chemical engineering

Inorganic and organic chemicals

Industrial Gas

PUBLICATIONS
Patent No: 9,023,182

 

National Aeronautics and Space Administration

Technology Partnerships Office

Ames Research Center

MS 202A-3
Moffett Field, CA 94035
855-627-2249
ARC-TechTransfer@mail.nasa.gov

http://technology.nasa.gov/

www.nasa.gov
NP-2015-05-1838-HQ

NASA's Technology Transfer Program
pursues the widest possible applications
of agency technology to benefit US
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program ensures that NASA's investments
in pioneering research find secondary
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