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~bstrpet: (+)-I~CUIS and cis Cyclobexme-12diols have been shown to undergo a double stereoinversion process to 

give ltlln~ (S,.!+cyclohexane-13dids on incut. :ticm with the fungus C. cacsiicoh. 

Optically active dials which possess a Q-axis of symmetry are compounds which can serve as chiral 

starting materials or as chiral auxiliaries in asymmetric synthesis. 1 For example, enantiometicaUy pute puns 

cyclohexane- 1.2-dial 12 has been employed in asymmetric a.lkylations.3 conjugate additions to o;~unsatura.ted 

ester8 and for the preparation of chiral phosphines5 and crown ethers.6 

In connection with our work on the enzyme catalysed hydrolysis of cyclohexene epoxide with various 

fungi we made the unexpected observation that the microorganism Cor~~sporiun8 caesiico& was able to 

interconvert the l(R), 2(R) and l(S). 26) cnantiomers of the product, rmns cyclohexane-1,2diol. As the 

reaction proceeded the l(R), 2(R) enantiomer was converted to the l(S). 2(s) enantiomer (Egute 1). To our 

knowledge the only other interconversion of this type was reported by Hasegawa and coworkers. They 

documented a microbial stereo-invedon. cataiysed by two dehydrogenase enzymes in the fungus Ctidida 

purapsifosis, in which terminal (R) - 1 .Zdiols can be converted into Q- 1.2diols in high molar yields.7 
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Fig. 1. 

From our initial result we became interested in the possibility of obtaining optically active cyclic 1,2diols 

by a microbial double stereoinversion process which would allow access to a single enanti- of a rmm cyclo- 
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-01 from its antipode or racemate obviating the need to discard an unwanted enantiomer. Incubation of 

the (&>-nuns diol 1 or meso cis dio12 with whole cells of Corynospotiunt cassiicola over 5 days gave optically 

pure (999% e.e.)8 (+)-l(S), 20-l in 50% and 41% yield respectively (Figure 2). In a control experiment, 

incubation of the l(R), 2(R)-dioll over 4 days gave the meso diol2 (26%) and the l(R), Z(R)-truns dial 1 

(27%, 48% CC.) while incubation of the l(S), 2(.9-diol l over the same time period showed no loss of 

optical purity. 
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Fig. 2. Some biotransfonnations catalysed by C. cassiicola 

It must be assumed from these biotransfotmations that two or mote dehydrogenase enzymes (DH- 1 and 

DH-2) in this microorganism cataIyse the irreversible formation of the lQ, 2(S) isomer of the diol 1 viu 

tandem oxidation-reduction reactions (Schem 1). Interestingly, cis cycloheptane-1.2-dio13~ gave the (+)-Q- 

cr-hydroxyketone 410 (50%. 83% e.e.). The absolute configuration of compound 4 was determined by 

comparison of its c.d curve, which exhibited a positive Cotton effect, with that of (R)-acetoin.1 t Evidently 

compound 4 is not a substrate for the second enzymic transformation mediated by DH-2. Biotransformation 

of the non symmetrical (i)-cis, tram 3-methylcyclohexane-12dlolS gave recovered starring dlol (+)-l(s), 

2(R), 3(S)-5 (32%. 40% e.e.). The absolute configuration of this dextrorotatory diol was deduced using 
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established data.12 In addition. two trm diols l(s), 2(s). 3(R)-6 (81% c.c.) and 713 (88% et.) (17% 

combined yield: ratio 4~7; 1: 1.5) were isolated (Schcmc 2). The racemic dids 6 and 7 (61% yield, ratio 6:7; 

1:4) wqe made as stand&s by p&o& acid oxidation of 3-mcthylcyclohcxene followed by hydmlysis of 

the formate esters. The absolute apron of the l(s), 2(s), 3(R)-diol6 was detumined by Mitsunobu 

inversion of the C-l hydmxyl group of the optically active recoveml {+)diol 5 to give ent 6. While the 

absolute configunttion of the dio17 remains undeamG& we surmise that the major enantiomer pmsent in the 

mixture is the 1 (s), 2(S), 3(S)-diol (see Scheme 2). 
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Scheme 1 

Thus we beliie the process for 5 is e~~o~l~tive, the l(R), 2(S), 3(R) enantiomer being processed more 

rapidly. However, each enantiomer gives a different diastereomeric dial product. Hence the (Rbsclective 

DH-1 and (s)-selective DH-2 can accept both CR) and (s) orientations of the methyl group. We are currently 
extending the range of substrates which will be accepted by this microorganism to give new &ii dials/a- 

hydroxyketones for use as novel chid auxiliaries. 
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