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Abstract - The synthesis L a  oreanoiron complexes of the  

c h i r a l  9-(4-Keto-l-mcthylcy~10nex-2-en~l)-O-Ks-aes-AB- 

ersosta-14,15-22,23-aiene l3, as  well a s  t h e  rearransement 

of 5 to 6-oxa B-ncw heterosteroias a re  described 

we previously reporteal t h a t  the  junction reaction between the  racemic iron 

tricarbonyl cyclohexadienyl cation i (scheme 1) and t h e  ch i ra l  carbanion 2 

occurred enantioselectlvely a t  CI0 giving, a s  the  main product, t he  complex 3 

which shows the  natural  B steroia confisuration of the  c1g methyl? BY fur ther  

elaboration was converted into the  enone 4, an, useful heterosteroid interme- 

a1ate.l Nevertheless, since the  C9 hydrosen of 4 results to  be oriented i n  the  

B unnatural steroid configuration> we have now planned to  prepare an enone 

having t h e  a configuration of t h i s  hydrosen, i n  order to  set  a suitable inter-  

mediate to be converted into natural  steroids a s  well a s  heterosteroids. 



Scheme 1 

Dreldlng models examination showed that ,  despite conformational flexibility 

Showed by the corresponding hydrindanel, the  hydrlndene moiety could only 

exist i n  the  conformation reported i n  fig. 1 (scheme 2), 1.e.. with the  Cg 

axial hydrogen i n  the  desired a natural orientation. Therefore, i n  order to 

prepare the complex ?L, havidg the  natural stereochemistry a t  cg.  we planned 

the  synthesis of the hydrindene Ketoester =a by the junction reaction of the 

corresponding anion w i t h  the cation i (scheme 21. 
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Scheme 2 

For t h e  syn thes i s  of (scheme 2) t h e  c h i r a l  Ketone @ was u t i l i z e d  a s  

s t a r t i n g  material .  T h i s  Ketone was converted ( t r ime thy l s i ly l  iodide,  hexame- 

t h y l d i s i l a z a n e ,  ca rbon  t e t r ach . lo r i ae ,  - 2 0 ~ ~ 1 ~  i n t o  t h e  s i l y l  en01 e t h e r  c4 
(90K). Nevertheless, 5 was dehydrogenated by Pa s a l t s  (Pd(oAc)~,  C H ~ C N ,  r.t.)5 

a t  t h e  l eas t  s u b s t i t u t e d  carb0.n atom t o  give 7. Alternatively,  r eac t ion  of g 

w i t h  NBS (NBS. CCl4, r.tA6 yielded t h e  more s u b s t i t u t e d  bromo-Ketone g which 

was dehYdrobrominatea (r-collidine. 1 7 0 0 ~  2 h) t o  give t h e  des i red enone 9. The 

l a t t e r  was f u r t h e r  conver tea  ( l i th ium isopropylamide,  c a r b o n  dioxide,  -25OC, 

t h e n  trimethYlsilYlethano1 and  dicyclohexYlcarb0diimide) i n t o  t h e  p ke to  s i ly l  

e t h y l  e s t e r  u7 i n  o r d e r  t o  remove t h e  e s t e r  group under  mild conditions. The 

following junction reac t ion  between t h e  corresponding carbanion a b  (Nan, THP. 

O°C) and  t h e  i r o n  t r i ca rbony l  a i eny l  ca t ion i (r.t., 0.5 h) yielded a, c r u d e  

11 was conver tea  i n t o  12 By decarBoxylation (tetrabutylammonium f luor ide .  THF. - 
r.t., 1 hLT followed by decomplexation of t h e  i r o n  carbonyl group ( t r imethyl-  

amine N-oxide. benzene, 80°C. 12 111.8 Compoundlr? was found t o  be s t ab le  and, on 

h ~ d r o l ~ s i s  w i t h  OxallC ac id  (r:L., 1 h), gave t h e  c h i r a l  dienone 13 (85%) as a 

main Product, having t h e  n a t u r a l  s t e r o i d  conf igurat ion a t  Cg a s  well a s  a t  

clog. Therefore.  13 is a s u i t a b l e  in te rmedia te  t o  be converted by previously 

repor ted  methodsll i n t o  6-oxa as well a s  6 - ~ e t o  n a t u r a l  s teroids .  

Both t h e  enoneq 4 a n d  a a r e  eas i ly  conver tea  by enolization a t  Cg i n t o  t h e  

unusual  B nor-6 oxa he te ros te ro ias  and  15 having t h e  d i h y d r o f u r a n  moiety. 

The conversion ( repor ted  he re )  occurs q u a n t i t a t i v e l y  and  regloselectively a t  Cg 

i n  bas ic  medium (sodium methoxide,  methanol, 3 h ,  r e f lux l ,  as well as.  by 

chromato#raphy, (on bas ic  alumina) and  it occurs also f o r  s imi la r  enones. I n  

f ac t ,  under  t h e  above condi t ions  t h e  diketone ig12 r e a r r a n g e s  i n t o  the corre-  



sponaing dihydrofuran compouna 17. The x ray  analysisi' carried out on H 

confirmed its heterocyclic s t ructure  (fig. 2) and evidenced the  stereochemistry 

6 Of the  C5 hydrogen resulting from a stereoselective a attacK of the  enolate 

to  the  enonic double bond. 

The new compounds 14 and appear to  be stable under strong hydrolytic condi- 

tions (hydrochloric acid 10% aloxane, 600~). compouna E, on treatment with m- 

chloroperDenzolc acid under Controlled conditions (peracid 1 eq., CHC13, r.t.. 

4 h) reacted selectively a t  the  activate6 enolic double. bond to sive, a s  the  

main product, t he  Ketoester @ formed Dy oxidative opening of the  liable inter- 

mediate epoxidation pr0auct .2~ Compound@ was f u r t h e r  converted on hydrolysis 

(acetone, sulphuric acid 2K 12 h ,  r.t.), followed by acetylation, i n t o  a 

compouna with the  structure 19. 

AS a useful extention of t h i s  oxidative sequence, we plan to  utilize specific 

enolethers as s t a r t ins  material t o  get a cyclohexane r ing bearing a functlo- 

nallzed carbon chain. 
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