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Mea Me0 

E' = n-C H 
5 11 3 4 

Reagents E2 overall yield 2) 
3 (%) 4 (%) - - 

a Me2S2 3a) SMe 60 19 81 

b ClSiMe3 3b) SiMe3 60 63 37 

C (i) CO2 3c) 
C02Me 65 100 0 

(ii) Me1 

5 
7 

6 
- 

The utility of this new procedure is demonstrated in an efficient short-step syn- 

thesis of pyrenophorin 6, a diolide antibiotic produced by the plant pathogenic fungus Pyre- 
7,8) - nophora avenae . This bislactone is characterized by a 16-membered ring derived by head 

to tail dimerization of unit 7. Thus, 9 was easily prepared from 8. Metalation of 9 by n-butyl- _ - - - 
lithium in THF, carboxylation, esterification, hydrolysis, equilibration by P-pyridine thiol 

in xylene leti to the oure (E)-ketoester 10 in 30% yield. Subsequent ketalization 
St') , 

Pronuceo - 

11, a known intermediate ") which has already been converted into (+) pyrenophorin 6. Since - - 

the (R) and (S) enantiomers of 3-hydroxy-butan-l-01 are both commercially available, it iS pOS- 

sible to prepare optically active 11 and therefore to synthesize all diastereoisorners of 6 9) . - _ 
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OMe OMe 

-.-/ a*b ~ =- 
c,d,e,f, 

OR - 
0 

a - 2 10 - 

R = SiMe2But 

6 
- 

1 

a) n8uli , Tp,F ; S) Br(CH2)2CH(Me)OSiMe2But ; c) nBilLi, THF ; dl CO2 then MeI, HMPA jc; 

e) H2S04 10% ; f) Z-pyridinethiol,xylene,reflux ; g)(CH2UH)2,HC(DEt)3,BF3-Et20,benzene, reflux. 

Typical procedure : preparation of methyl 7- [It-butyl)dimethylsilyloxy) -4-0x0- 

(E)Z-octenoate 10 : - 
A solution of 6- [(t-butyl) dimethylsilyloxyl-3-methoxy-1, 2-heptadiene 9 lo) (7.59 ; 29,3mmol) - 
in dry THF (80ml) was treated with n-butyllithium in hexane (2Oml. 3Ommol) under nitroqen 

at - 38" tor 2.Sh. Atter cooling to - 78", a stream of dry CO2 was bubbled through the solu- 

tion for lhr. The reaction mixture was stirred for an additionnal 2hr (-78" to O"C), then 

HMPA (20ml) was added. Hexane and THF were removed under reduced pressure at 0". Methyl io- 

dide (209, 140 mmol) was added and the solution was stirred overnight at room temperature. 

The mixture was transferred to a flask containing H2S04 (lo%, 250 ml) and ether (100 ml) 

cooled to 0" and kept under nitrogen. The mixture was stirred at 0" for lhr. The organic phase 

was separated and the aqueous phase was extracted with ether. The combined ether layers were 

washed with brine, dried with magnesium sulfate and evaporated. The residue obtained was dis- 

solved in xylene (80 ml) and heated under reflux in the presence of 2-pyridinethiol (84 mg ; 

0.7 mmol) for 4 hr. Removal of xylene under reduced pressure followed by flash chromatography 

of the residue (ether : pentane, 10 : 90) gave pure (El isomer 10 (2.64 g) in 30% overall yield 

from 9. NMR (CDC13), 6 : -0.04 (s,3H) ; - 0.02 (s,3H) - ; 0.81 (s,9H) ; 1.07 (d,3H, J=6Hz) ; 

3.77 (s,3H) ; 3.83 (m,lH) ; 6.67 (d,lH, J=lGHz) ; T.07 ppm(d, lH, J=16Hz). 

NOTE 
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by flash-chromatography. The new 

compounds were identified by satisfactory analytical and spectral data. 

3. a) the addition of Me2S2 was carried out at -78", the reaction mixture was slowly 

warmed up to 0" within Zhr. 

b) 30 mn at -78" 

c) anhydrous carbon dioxide was bubbled at -78' for 1 hr. ; the reaction mixture 



5766 

was then warmed up to 0" and the lithium carboxylate was quenched with methyl iodide 

in HMPA. 

4. Isomer 4b was obtained in 80% yield by heating pure 3b in xylene for 0.5 hr (method 6). - - 
The trans nlethyl 4-oxo-Z-nonenoate 4c was obtained in 50% overall yield from 1 by - - 
following method A for 7 hr or method 6 for 2 hr. 
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