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Althou& a considerable literaturi, exi4ts on the microbial oxidation of aliphatic end 

aromatio compotlnd4*(') oomparatively few 4tudie4 have exaedned microbial oxidation4 of 

4imple alicyellc hydrooerboas.(2) In order to determine the stereoohemi4try of the trew- 

formation of a carbon-carbon double bond into a rici.~Z glycol, we exemlned the product4 

formedby the acti@nof amutant etr4in of Peeudomonae putida (P. putlda39/D) on(i) 3- 

methylcyolohexene. A portion of the crude oxidation product4 obtained with P. putida 39/D 

grown in the preeence of (2) 3-methylcyclohexene wae converted to bill-trlmethybilyl ethers, 

with hexamethyldi4ilazaue in p@dine, and examined by r.p.c. under conditions (4ee Table I) 

where authentic 4aaple4 (3) of the four immerlc 1,2-dihydro~-3-methylcyelohexane4 oouldbe 

4eparated. The only volatile compound4 observed under the4e oonditioxw were Thor of the 

bi4-trimethyl4ilylether4 of the ii4 diol4~and2& - 

TablO 

c.f.3. ha4d4 of m0lrr aa Trimethyl Si41 Ethar4 T-75'; I$ W-1 

Ccapopnd Relative retention time (R,) Colporrnd 
Bi 

1.00 1.34 ow tran4 (24 
1.25 tran4, tran4 -- 1.77 

In order to a4oertain whether one or both l nantiomer4 of )_wthylayolohexene were od- 

dized, the crude dial fraction wae reacted with one equivalent of 3&dini~benzoyl chloride 

and the mixture (lb, 2b, &and21 separated. The 4tereoche4l4try a44igmd to the dio3s 

va4 confirmed by i4olatlon of 2 and g end analy4i4 of their mu 4pectra. Each compound 

wa4 optically active, e4tablkshing that P. putida ~44 etereo4elective in ox%dia both 

l nzutiomer4. In order to determine whether one or both enantiomer4 were oxidized the abrro- 

lute 4tereoehemi4try of each diol VU determined wing a combination of ehemlcal and plty4ical 

uthod4. 

The dlol&i (aD31.7Oi CRC+ orI. prepzred by hydroly4i4 of 2 uaa converted to the di- 

~~~~o,~~~~lchloridminplri~~~ea.d.~eoi~~~d~~ 

oak dotemined. The c.d. curve exhibited anegati~e band at237 naud apo4ltive band at 

222m. We have 4howJ4) l arUer that@& ad. &tehof& requir44 the ab4dute 4ter4o- 
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CH 

R 

CH3ee 0 R' & (a) R - R' = H 

(a) R - R' - H 

1 (b) R- H, 
R' - 3,%dinitrobenzoyl 

(c) R- R' - benzoyl 

(b) R = H. 

2 (c) :' 

= 3,5-dinitrobenzoyl 
- 3,5-dinitrobenzoyl 

R' = H 
(d) R = R' = 3,5-dinitrobenzoyl 

chemistry be to 3(R)-methyl-l(S),2(R)-dihydroxycyclohexane. 

The diol 2a (aD-35.2', CHC13, - c=1.2) was prepared by hydrolysis of 2d and the absolute - 

stereochemistry of the methyl group established by oxidation to (+)-2(S)-methyl adipic acid 

of known absolute stereochemistry. (5) This result, in conjunction with the known relative 

stereochemistry of Za, establishes 2a as 3(S)-methyl-l(S),2(R)-dihydroxycyclohexane. - 

The observation that the absolute stereochemistry at the carbons bearing hydroxyl groups 

in each case is l(S),Z(R) also suggests that either the same or a very similar enzyme is in- 

volved. These results represent one of the few authenticated cases where microbial oxi- 

dation of an olefin results exclusively in the formation of a cis diol. - 
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