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Summary.- The perhydrotriquinacene skeleton has been synthesized by a 

Pauson-Khand bis-annulation process. 

Although several entries to the perhydrotriquinacene skeleton have been described over 

the last two decadesl, neither the problem of the regioselective functionalization, nor the 

question of the availability of substantial amounts of these derivatives have found a general 

satisfactory solution. 

In the course of a research program devoted to the synthesis of polyquinanes2, substan- 

tial amounts of triketone 1 were required, but the only access to this compound described so 

far in the literature, involving the hydroboration/oxidation of triquinacene, allows the 

preparation of 1 in only minute amounts through a costly and tedious separation of the inter- 

mediate regioisomeric triols 2as3. Among the several converging strategies2 investigated by our 

group, we decided to explore the possibility of using the Pauson-Khand annulation4, which has 

been successfully used in the synthesis of diquinanes5 and, quite recently6, of angularly 

fused triquinanes. Retrosynthetic analysis (Scheme I) of triketone 1 led us to consider the 

key synthon 2, which should afford the skeleton of 1 with the right functionality in a single 

intramolecular cyclization step. 

In the synthetic sense, the above ideas were actualized as follows (Scheme II): The known 

lactol 37 was added to a THF solution of ethynylmagnesium bromide affording in 95% yield a 

diastereomeric mixture of diols 4a. After protection of the alcohols as tert-butyldimethylsi- 

lyl ethers (88%), the diastereomeric mixture of enynes 4b was converted into the corresponding 

hexacarbonyldicobalt complex 5b. When this compound was heated in a sealed tube, under CO 

atmosphere, for 5 days at 160" in isooctane solution, only low yields of the desired enone 6b 

were obtained. However, when the terminal acetylenic carbon of 4b was silylated (87%) and the 
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resulting protected enyne 4c was converted into the corresponding cobalt complex 5c (85- 

100%), the silylenone 6c could be obtained in 76% yield after cyclization for 3 days in the 

same conditions as above. It is worth noting that the addition of lithium trimethylsilylacety- 

lide to lactol 3 transcurs in rather low yield ( 20%), so that the more direct route to 4c 

through intermediate 4d suffers the important drawback of a considerably lower overall yield. 

The present sequence represents the first example of the perhydrotriquinacene skeleton 

construction via a cobalt mediated bis-annulation process and, due to the relatively small 

number of steps ( 9 steps starting from cyclopentadiene), compares very favorably with the 

previously described routes1 to this system. 

Finally, catalytic hydrogenation of 6c (Pd/C) leads in almost quantitative yield to 

ketone 7b which, in turn, can be converted to triketone 18 by cleavage of the tert-butyldime- 

thylsilyl ethers (HF/H20/CH3CN) followed by neutralization with pyridine and oxidation with 

pyridinium chlorochromate. Experimental details will be reported in a forthcoming paper. 
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Scheme I I 
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