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XE?llWY: The zinc praroted cycloaddition of a,a'-di.bm ketones to 1,3-dienes is facil- 

itated by ultrasound; highly hindered bicycle [3.2.1]cct-6_en-3-ones including a variety of 

spiroannulated derivatives, are easily accessible for the first time. 

During the lastfewyears sonochemistryhas rapidly gained importance invarious organic 

reactions. It is by new well m that certain heterogeneous reactions benefit strikingly 

when ccnducted in the presence of ultrasound! Advantages are greatly increased reaction rates, 

enhanced yields, mild conditions and simple methodology. 
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The reductive cyclocoupling of a,a’-dibram ketones with 1,3-dienes has been performsd under 

meneous and more often under heterogeneous conditions, i.e. with Zn-Cu couple2 and with 

Fe2(CO) 3. 
5g 

Despite reactiontirresof 20 - 24 h, the use of Me3SiC14 as a mediator and other 

tricks, Zn-Cu couple may lead to only ncderate yield of cycloadducts. The application of 

Fe2(CO)g appears superior fran the point of view of yields, but it involves the use of toxic 

& vive metal carbonyl, high reaction temperature and long reaction time (cf. Table 1, 

footnote c). We have naw found that ultrasound aids the ZnXu method significantly6. 

The sonicaM reactim proceeds cleanly and rapidly, even in the absence of Me3SiC1. Using 

thismethod, it is possible tocouple awidevarietyofdibx-atc ketoneswithcyclopentadiene. 
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Table 1. Cycloadducts 2 Prepared 

Entry a,a'-DIEECm IELQE 1 DIENE CYmm; ISoLFITEDYlEu),% 

1 RL R2= R3= R4= (-Jj3 cyclopentadiene 

GE 

88a 

-0 5ob 

71C 
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3: Zn/Cu-method with sonication; 5 - lO“C, 1 - 2 h. 

b: Zn/Cu-n&hcd without smicatim; 1 eq. Me3SiC1, roan temperature, 20 - 24 h. 

c: Fe2(cO)g-n&hod (Ref. 3); 10 - 60 eq. diene, 40 - 90°C, 12 - 80 h. 

9: Scmicated reaction, catalyzed with 0.01 eq. Me3SiC1, 15 - 30 min. 
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B. H. Han and P. Boudjouk, J.Org.Chem., 47, 5030 (1982). 

('Received in Germany 31 October 1985) 


