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Abgtract - A synthetic approsch to biologicelly active cyclo-
pentanoids or their intermediates starting from natural hetero-
eyelic precursors (irideid glucosides) has been devised. Aucubin
1 was efficiently converted into chiral cyclopentenone 9 ,inter-
mediate for synthesis of methyl jasmonate-type compounds and pro-

staglandins.

Irideid glucosides are a widespread class of natural compounds with heterccyclic
( cyclopenta[c] pyran ) skeleton whose most common and abundant representative is au-
cubin 1 .,

3-6

Starting by this natural chira] template we are running a program of syntheses
of biologically active cyclopentancids or their intermediates. In continustion of
our work we put now our attention upon isoeucommiol 3 whose uniqgue utilization for
synthetic purposes waa the acid-catelyzed transformation into cis-2-oxa-bicyclo[3.

3.7 The inte-

3.0] -6 ,7-dihydroxymethyl-oct-7-ene & , a precursor of modified PG's.
rest for the cyclopentenetetrol 3 is due also to its easy preparation by NaBHA re-
duction of the aglycone of 1 (sucubigenin 2) carried out at first on the isolated
aglycone8 and then directly "one-pot™ on the enzymatic (g-glucosidase) hydrolizate
of 17 ¢ Yy = 928

In this report we describe the conversion of 3 into bis=O~acetylcyclopentenone 9 ,
a chiral intermediate useful either for syntheses of PG's or of methyl dehydroja-
smonate 1% and methyl jasmonate 14 , the latter identified as an insect sex-attrac-
tant pheromone9 or a senescence promoting substance in some plantsqo and toth used
in perfume ir.1cl1.vs‘l:ry.l]’s

Epoxidation of 3 with m-chloro perbenzoic acid in EtCH (12 h at r.t.) proceeded in
8 stereoselective way affording only the epoxide 2?2 with the oxirane ring in pcon-
figuration. This result was in agreement with the well known syn orienting effect13
exerted by the allylic hydroxyl function in the epoxidation of 1-hydroxy-2-cyclo-
pentenes. LiAlH, reduction of acetylepoxy derivative gj“ in snhydrous DME afforded

n
41
the cyclopentanepentol 7 5 (68% overall yield from %), whose vie-diol function was



guccessively oxidized (NaIOu) to give the g-hydroxy cyclopentanone derivative 8

(y = 48%).

In spite of literature data16 describing the great tendence of similar cyclic pg-ke-
tols to be dehydrated to the corresponding enones by acid or basic catalysis, 8 re-
sulted in rather stable compound under these conditions and the dehydration to the
enone system was achieved only under acetylation conditions which transformed 8 in-
to the acetylenone 2?7(y = 61%).

Thig readily available cyclopentenone may be considered a useful chiral intermedia-
te for the synthesis of jasmonate~type compounds and PG's.

In fact 9 can be easily converted, by routine methodologies, into diesters 11 and

18,19 of methyl jasmonate 14 and methyl dehy-

1§, in their turn reported precursors
drojasmonate 13 respectively, through known and well estgblished chemistry (C-alky-
lation of g~ketoester function with 2-pentynyl bromide followed by cis-hydrogena-
tion of triple bond by I;:'L):Lcila:r"19 or palladium-on-barium Sulfﬂt818 catalyst aend fi-
nal acid-catalyzed decarboxylation’l9 providing the thermodynamically stable trang
isomer).

On the other side the Corey lactone sanalogue 45 should be obtained from y,6 unsa-
turated carboxylic acid 19?0 by direct f},actonizat‘.ir.mz’l or through iodolactonization
procedure.22 ‘
Various attempts to obtain 7 {or its epimer at C-4) directly from 2 by Markownikoff
hydration of double bond through classical oxymercuration-demercuration {OM-DM)

procedure23 {mercuric scetate in H,_ O-THF) were unsuccessful.

The lack of reactivity of 3 was abiolutely unpredictable as OM-DM of trisubstitu-
ted cyclopentene double bonds (e.g. 2,4,5—trimethylcyclopentenez4 and 3-methyl-cis-
bicyclo[3.5.0]oct-2-ene25) or of amcyclie allylic alcohols26 were degcribed to give
the expected hydration products.

Thig failure however could hide & pogitive aspect. In fact if the cyclopentene al-
1ylic 1,4-diol system of 3 would retain its unreactivity towards OM-DM also in the
parent iridoid 1 , it could be possible to guess a chemoselective OM-DM reaction

of the only enol-ether double bond of aucubin 1 , with results of predictable prac-
tical interest.

We are investigating at present the OM-DM reaction of 1 and the first results will

be next published.
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