Enzymes in Organic Synthesis
Attractive Properties

Enzymes catalyze a wide variety of organic reactions

- reversibly
- under mild conditions

Enzymes are highly -chemoselective
-regioselective
-diastereoselective
-enantioselective catalysts

Enzymes frequently display

-high substrate specificity
-remarkable broad substrate
tolerance
-stability towards
temperature
organic media
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Esterhydrolases - Catalytic Transformations

Hydrolysis and Esterification

Esterification via Reversible Acylitransfer
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Esterification via Irreversible Acyitransfer
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Lipase catalyzed esterifications - Acyldonors
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Enantiomerically pure o-lactones
Retrosynthetic analysis
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Synthesis of enantiomerically
pure oxiranes
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Enzymatic resolution of 3-
hydroxythioethers
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Synthesis of 6-lactones
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The phosphatidylinositol pathway
(Retro) - synthetic approaches
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C - Analogous glycerides
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Carba-analogues of Phospholipids -
Modification of the sn - 2 Position
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LPL Assisted Synthesis of
Enantiomerically Pure
1D-1-O-Butyryl-4,6-O-Dibenzoyl-myo-Inositol
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Synthesis of D-myo-Inositol-1,2,6-
trisphosphate
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|lsomerically pure mono- and diacylglycerides
possible routes

Selective hydrolysis
Selective glycerolysis
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Regioisomerically Pure 1,3-sn-Diglycerides

Irreversible Acyltransfer

OH OH
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Regioisomerically pure 1 ( 3) - sn - monoglycerides
Synthetic process

"recycling”
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Regiosiomerically pure 1 ( 3 ) - sn - monoglycerides
Irreversible acyltransfer
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Biotechnological Routes to
Regioisomerically Pure Mono-
Diglycerides

Advantages
Starting Materials: Natural Fats and Qils
Natural biocatalysts : Immobilized and Recycled
Non-toxic solvents : Recycled

Reaction conditons : mild, neutral pH
Energyconsumption : Low , Room Temperature or slightly
above
Selectivities : High
Products: Natural
Properties : Pure Isomers, Colorless, Odorless




[Novozym + 435)
35 % H,0,. rt. 16 h
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M. Rusch gen. Klaas and S. Warwel
J Am.Oil Chem Soc 73 1453 (1996)




Target Molecules

Sugar Esters
Acyl = Cg - C22

OAcyl
HO Q
HO
OH "oH
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Selective Esterification of D-Ribose
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A.K. Prasad, M. D. Sagrensen, V.S. Parmar, J . Wengel, Tetrahedron Lett. 36 (1995) 6163
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fatty acids from Cg - C22




Acylation of other compounds
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