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Abstract - A syn the t ic  approach t o  b io log i ca l l y  ac t ive  cyclo- 

pentanoids o r  t h e i r  intermediates  s t a r t i n g  from na tu r a l  hetero- 

cyc l i c  precursors  ( i r i d o i d  glucosides) has been devised. Aucubin 

1 was e f f i c i e n t l y  converted i n t o  c h i r a l  cyclopentenone 2 , i n t e r -  - 
mediate f o r  syn thes i s  of methyl jasmonate-type compounds and pro- 

s taglandins .  

I r i do id  glucosides a r e  a widespread c l a s s  of na tu r a l  compounds with heterocycl ic  

( cyclopenta[c]pyran ) skeleton whose most common and abundant represen ta t ive  is au- 

cubin 1 . 
S t a r t i n g  by t h i s  na tu r a l  c h i r a l  template we a r e  running3& a program of syntheses 

of b io log i ca l l y  ac t ive  cyclopentanoids o r  t h e i r  intermediates.  I n  cont inuat ion of 

ou6 work we put now our a t t en t i on  upon isoeucommiol 2 whose unique u t i l i z a t i o n  f o r  

syn the t ic  purposes was the  acid-catalyzed t rans format ion , in to  cis-2-oxa-bicyclon. 

3.01 4.7-dihydro-ethyl-oct-7-ene 5 , a precursor  of modified P G ' s . ~ ' ~  The in te -  

r e s t  f o r  the  cyclopentenetetrol  2 i s  due a l s o  t o  i ts  easy preparat ion by NaBH re-  
4 

duct ion of t he  aglycone of 2 (aucubigenin 2)  ca r r i ed  out  a t  f i r s t  on t he  i so l a t ed  

aglyconee and then d i r e c t l y  "one-pot" on the  enzymatic (8-glucosidase) hydrol izate  
3 

Of 1 ( Y1+ = 9%). 

I n  t h i s  r epo r t  we descr ibe the  conversion of 2 i n t o  bis-0-acetylcyclopentenone 2 . 
a c h i r a l  intermediate usefu l  e i t h e r  f o r  syntheses of X's o r  of methyl dehyddroja- 

smonate 9 and methyl jasmonate 14 , the  l a t t e r  i den t i f i ed  a s  an i n sec t  sex-attrac- 

tant pheromone9 o r  a senescence promoting substance i n  some plants1' and both used 

i n  perfume industry. 
11 

Epoxidation of Z w i t h  m-chloro perbenzoic acid i n  EtOH (12 h a t  r . t . )  proceeded i n  

a s te reose lec t ive  way affording only the  epoxide 22 with the  oxirane r i n g  i n  p con- 

f igura t ion .  This  r e s u l t  was i n  agreement with t he  well  known = o r i en t i ng  e f f e c t  1 3  

exerted by t he  a l l y l i c  hydroxyl funct ion i n  the  epoxidation of I-hydroxy-2-cyclo- 

pentenes. LiA1H4 reduct ion of acetylepoxy der iva t ive  g4 i n  anhydrous DME afforded 

the  cyclopentanepentol 115 (6% overa l l  y i e ld  from 2) , whose &-dial funct ion was 



successively oxidized (NaIO ) to give the 8-hydroxy cyclopentanone derivative 8 
4 

(7 - 48%). 
In spite of literature data16 describing the great tendence of similar cyclic 8-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 echieved only under acetylation conditions which transformed 8 in- 
17 to the acetylenone 2 (y - 61%). 

This readily available cyclopentenone may be considered a useful chiral intermedia- 

te for the synthesis of jasmonate-type compounds and PG's. 

In fact 4 can be easily converted, by routine methodologies, into diesters 11 and 
12, in their turn reported precursors - 18'19 of methyl jasmonate 14 and methyl dehy- 
drojasmonate respectively, through known and well established chemistry (C-alky- 

lation of p-ketoester function with 2-pentynyl bromide followed by @-hydrogene- 

tion of triple bond by I,indlar19 or palladium-on-barium sulfate1' catalyst and fi- 

nal acid-catalyzed de~arboxylation'~ providing the thermodynamically stable 

isomer). 

On the other side the Corey lactone analogue 5 should be obtained from y,d unsa- 

turated carboxylic acid 1020 by direct lactonieation2' or through iodolactonization 
22 

procedure. 

Various attempts to obtain 2 (or its epimer at C 4 )  directly from 2 by Markownikoff 
hydration of double bond through classical oxymercuration-demercuration (OM-DM) 

procedure23 (mercuric acetate in A 0-THF) were unsuccessful. 2 
The lack of reactivity of 2 was absolutely unpredictable as OM-DM of trisubstitu- 
ted cyclopentene double bonds (e.g. 2,4,5-trimet~ylcyclopentene~~ and 5-methyl-&- 

25 hicyclo[3.3.0] oct-2-ene ) or of acyclic allylic alcoholsz6 were described to give, 

the expected hydration products. 

This failure however could hide a positive aspect. In fact if the cyclopentene al- 

lylic 1,4-diol system of 2 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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