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Abstracf : Pte siereose&ecttive m’&rnt of citron&o1 N-pk~lcarM is akriied using 
fk jutgus Aspergihs nigw, iWs alcaws the uaeqt&xat straighflorward sp#itesis all&r 

6, %diols, one of them being a possible kepbuikiing block 

of the Red &ale 

We recently described formal oblation geraniol N-pulse and of 

2 via ~cr~i~~~ rnedntted performed by fimgus Aqwgihs 

In the of those we have the unique of controhiig 

stereochemical outcome these bioconversions, by changing pH of medium Indeed, 

mechanism of biocorwersion implies, a fust a stereoselective of the The 

second involves hydrolysis this key via a acid-catalyzed hydroiysis pH 2, 

the (6S)-dial, an enzymatic at pH leading to (fiR)-diol. This which implies 

both cases stereoselective oxidation the si face of pro&&al substrate, to prepare 

enantiomer of corresponding diol enantiomeric purities high as ~~t~n~, these 

offer a e&ient short-cut rather lengthy conventionmd synthetic 

Indeed, the stereoselective oxidation, compounds such 1 and has not described up 

now using classical chemistry. 

of the potential of biooxidations for preparation of chiral synthons, 

decided to further these Several questions raised by preceed$~ results - is 

this reaction substrate specific for gemuiol detivatives or would it be possible to oxide other sir&r 

compounds ? - would it be possible to start with a substrate already bearing center 7 - what 

would be the intluence of such a preexisting chin&y on the stereochemical outcome of the bioconversion and, 

in particular, would a possible match / mismatch process modify the obtained ees ?s In order to answer these 

questions, we investigated the bioconversion of citronellol N-phenykarbamate 3, a substrate quite similar to the 
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previously used gexaniol derivatives, but which bears a prebuilt stereogenic center at carbon C?. This arti~k 

describes the results of these experiments. 

RESULTS AND DISCUSSION 

Starting from both commercially avaiIable citroneliot enantiomers we have prepared the corresponding 

N-ph~l~~~ 3 by condensation with ph~y~~te. These two substrates were not optically pure 

since (3S)-(-)-citroneIiol was contaminated with 5% of the (3Rj-enantiomer (ee 90%) and the (3R)-(+)- 

citronellol contained 2% of the (3s) enantiomer (ee 96%). The two N-phenylcarbamates 3 were then submitted 

as previously described3 to resting cells of the tingus A. niger suspended in a solution buff&d either at pi32 or 

at pH6. The results obtained are summarized on Scheme 1 and on Table I. 

Scheme 1 

1 R = CONHC,N, 2 
1 R= Coumarine 

NWW (394-z (3WRk9 

(3R,65k? <3RM {3RGRfi 

R- WNHC& 

As can be seen, the corresponding dials 4 are formed in all cases as expected. The yields are of about 

60% and the observed diastereomeric proportions of the expected dials are in the region of 80-95%. 

Recrystalliiion from benzene of these diastemomerk mixtures alhw~ the four diols 4 to be obtained easily 
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in a high state of ~~~~rn~c purity. The absoh&e ~~~0~ of each one of the thus obtained diols have 

been u~big~~ established by HPLC comparison with authentic samplea prepared from the corresponding 

6(S) and 6(R) geranyl N-pbenylcarbamate dials’ and invoIving hydrogenation of the 2,3&uble bond. 

Our results show - that this type of bioconversion is not restricted to geraniol derivatives but can also by 

applied to citronellol - that both enantiomers are processed by the ox&&g enzyme, which means the reaction 

is not enantioselective - that, however, this transformation remains highly stereoselective in each case, and, 

finally - that the preexisting stereogenie center has only little influence on the stereochemical outcome of the 

reaction. Indeed, the &oh&e ~~~~tion of the ~~~e~i~ formed dial is always 6(S) at pH2 and 6(R) at 

pH6, though a better steraos&ctivity was obtained f%om (3R)-3 than &om (3s). 

Table I . Diastereomeric compositions of diols 4 obtained by bioconversion with the &ngus A. niger 

(3R6W4 d.t. W 

0% 85% 

0% 89% 

5% 73% 

6% 9ft% 

5% 9Q% 

3% 94% 

95s/o 92% 

97% 94% 

The diastereomeric cmqmsitioas were detmhed by HFLC analysts of (-)-can@@ derivatives using a Sqxn silka gel 
c&mfi (~,~) using a mixture ~~n~~ (9515) as ehuxtt. 
(a) - AtIer biocmversion 
@)-Merbioco~ aadtwomxystauizationsbenzuie 
(c) - After biwnversion and one recrystallization Bom benzene 
(d) - Commed dhtcmxmeric excess (calculated on the base of optically pure substrates) 

As far as synthesis is concerned, we have shown previously that such diols can be transformed without 

loss of enantiomeric purity to the corresponding epoxide of opposite absolute configuration.2 l’hus, for 

instance, diol(3S&R)-4 can be cyclised to the ~K~~n~ng (3S,6S) epoxide. This constitutes a possible key 

chiral building block for &ther synthesis of the (3S,6R)-3-methyl6-i~pro~I-9~~-l-y1 acetate 5, one of 

the two constituents of the CaIiEornia red scale (Aonidieua iaurmtiii) pheromone, a major pest of citrus over 

the world.6 Indeed, the synthesis of this compound has been previously described, in its racemic form, starting 

from such an epoxide 7 Work is in progress in our laboratory in order to fhrthw study the scope and limitations 

of these bioconversions. 
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(S)-(-)-citror&uI was pu~chawd fhm Fhka, its R enantiomer &om Sigma, Their ees were determined 
using HPLK analysis of the au-bmate diastereoisomers obtained after chemical epotidation of the double bond, 
acid hydrolyds of the oxirane ring then derhtization of the formed diois with (S)-(-)-cam hank acid chloride. 
The pnxedwe used to carry out the bicwnversions has been described in detail previousl ys . The obt&ed data 
for the diasterekomers 4 are as fdlaws, 

(3S,6Rk4: Yield 60%; xnp 93-94’C, [a]2 
22D +36.9 (c 1.46, B&O 

+118.2 (c 1.4, M&H). Afbr two recristallizations fhn 
benzene * mp 89-9OT; [a] ). 
3h) : 0.94 (d, 3Q J=6&, CH3), 1.15 (s, 

IR (CHCJ3, cm-l) : 3450, 1735; *H NMR @BC13, 200 
3H, CH3), 1.21 (s, 3H, CH,), 1,25-l 73 (m, 7)1), 2.46 (s, 2H, 

OH), 3.32 (d 1H, J‘=7Hz, C@)-H), 4+20 (t, 2H, P6Fk C(H)-I), 7.04 (r~ 2H, NH and para anxnati~), 7.25- 
7.41 InI+ 4K ar); 
(c4#), 35.lcio 

13c I+JMR (CDCI,) f9.83 (CIO)), 23.53 (es*), X,5? fC9”)* 29*2(C5), 30.29(C3), 34.28 
fC2#), 63.67 (Cl); 73-24 (C?), 79.18 (CS), 118.89, 

An&& for C ~+~~NU~ . ” fuund (cakd) 
123,44, 129.08, fS&X& @r.), 153.79 

c, 66.26 (65.99) ; 3% 8*50 (S,rrO) ; N, 4s4 (4S3). 
(C==U), 


