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Abstract: Several polyfunctional carbonyl compounds, sucluasnd (3-ketoesters, were
chemo- and stereoselectively reducedvycor rouxii cultures in water and in organic sol-
vents. Results show that reductions can be carried out in a variety of organic solvents.

Introduction

In recent years, microorganism whole cells as sources of biocatalysts have widely been used in the
laboratory and industry [1]. It is well known the application of baker's yeast oxidoreductases in reduc-
tion of carbonyl compounds such as aldehydes, ketones, ketoesters and ketoacids [2-4]. Recently,
has been reported their use in presence of organic solvents [5]. In order to extent this methology tc
other microorganisms, we have studied the behavior of fuMgieer rouxii in the reduction of poly-
functional carbonyl compounds, suchoaandf ketoesters:

Mucor rouxii
RCOCOOR" D0O0OO0OOOODO -~ RCHOHCOOR"

Mucor rouxii
RCOCHR'COOR'"OUOODODDOOOO -~ RCHOHCHR'COOR"

R: 'Cl_b,, (CHS)ZCH', C6H5CH2CH2'; BrCHz'
R H; -CH;
R": CHyCH,-, (CHs),CH-, CH{OCH,CH,-,

Mucor rouxii is asaprophytic and dimorphic fungus with spores that can germinate as a cenocytic
mycelium or as yeast-like cells.
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Experimental

Oxidoreductase activity was assayed on the biomass of fresh cultures, grown in rich medium YPG
(yeast extract, peptone, glucose) harvested immediately before the assays. The incubations with th
different substrates were perfomed in a nutrient-free medium, in order to avoid the putative metaboli-
zation of the substrates by the fungal cells. Biomasses obtained from cultures at different growth stage:
were incubated with different organic solvents such as ethyl acetate, toluene, hexane, dioxane, etc
alone or in biphasic systems mixed with sterile water; pure water and water plus glucose were also
used. The substrates to be analyzed were added to these systems and incubations were performed
28°C with agitation at 120 rpm for different times. The reaction was stopped by centrifugation at
10000 rpm; the supernatants were removed and when applied, water phases were extracted with eth
acetate. Extracts were analyzed by GC and isolated products identified by spectroscopic fiethods:
NMR and MS. Optical purity of products was determined by specific rotation.

Results and Discussion

It was observed the complete and chemoselective carbonyl group redudidketoesters to give
the correpondin@-hydroxyesters, keeping ester carbonyl group unchanged by working with both my-
celium and yeast-like cells. This behavior was observed in aqueous medium and in mixtures of water
and organic solvents such as toluene and hexane by using yeast like-cells. Microorganism suspensio
in pure hexane showed a 100% conversion to alcohol in 21 hs. On the other hand, pure toluene and d
oxane afforded lower yields. Stereoselectivity was variable and dependent on the polarity of the sol-
vent. High stereoselectivity (93% e.e.®élcohol) was observed when the biocatalytic reduction was
performed with yeast-like cells in hexane. In water, % e.e. decreased in both morphologies.

Acknowledgement¥Ve thank CONICET for CPM fellowship and partial financial support.

References and Notes

Csuk, R; Glanzer, BChem. Rev1991] 91, 49.

Heidlas, J.; Tressi, BEur.J. Biocheni99(Q 188 165.

Ward, O. P.; Young, C.&nzyme Microb Technd99Q 12, 482.

Seebach, D.; Roggo, S.; MaetzeHE€lv. Chim. Actdl987, 70, 1605.
Rotthaus, O.; Kruger, D.; Dermuth, M.; SchaffnerTKtahedrornl997 53, 935.

a s ownhpeE



