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Abstract: Starting from camphor or tartaric acid the two optically active annelated 

cyclopentadienes 3 and 5 are readily synthesized and complexed to transition metals. 

The synthesis of optically active auxiliaries in the enantioselective construction of 

organic molecules has seen intensive recent activity. 1 In this connection, optically active 

cyclopentadienes could be valuable building blocks around which to assemble chiral synthons by 

Diels-Alder/retro-Diels-Alder cycloaddition strategies.2 Perhaps more importantly, as ligands 

to transition metals, they should control the stereochemical outcome of a variety of catalytic’ 

or stoichiometric 4 transformations in which new stereocenters are made. While such potential or 

actual ligands to transition metals are known, they have involved mainly cyclopentadienes with 

one chiral substituent. 5 We report the efficient and straightforward synthesis of the two 

annelated systems 3 ’ and 5 from the chiral pool (camphor or tartaric acid). These compounds 

appear attractive because the enforced rigidity of the chiral backbone may allow for better 

stereoselection in reactions involving the diene unit directly or. after complexation, in 

transition metal-mediated transformations. 
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i(a) [(CR312CR12NLi, HMPA, TAP, BrCA2C02CR3, -78OC to 23OC, lh; 

diglyme, 
(b) LiCH2P(OCH3J2 (2 equiv.), 

-78OC. 2h, A, 18h; (c) LiAlH4, ether, 23OC. 30 min, (dl p-TsOR. C&5, 23 C. 12h. 
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z(a) NaH, cyclopentadiene, THF, 23’C. 8h. A, 2h. 

Schemes I and II depict onr respective synthetic approaches to the target systems.’ 

Several features are noteworthy: a) alkylation of 1 furnishes the kinetic product 2, 

equilibrated by base with its diastereomer (stereochemistry established by NOE experiments), b) 

formation of the cyclopentenone did not require protection of the (evidently hindered) carbonyl 

function8, c) reduction of the resulting product gave the allylic alcohol’ which could be 

dehydrated to the (apparently) thermodynamic diene 3, d) the ditosylate 4lO WSS 

cyclopentannulated directly to 5 without the generation of the possible spiroproduct. l1 e) both 

ligands can be complexed to transition metals. Thus, treatment with COAX gave (-50%) a 3:l 

mixture (endo : exe) of (3 - B)-Co(C0)2,7 but, because of C2-symmetry, only one isomer of (5 - 

R)-Co(C0)2 .’ The potent ial of these complexes in cobalt-mediated enantioselective 

cyclizations12 is being explored. Similarly, titanation51 of 3 gave mainly only one 

diastereomeric titanocene dichloride with C2 symmetry (95:5, minor isomer ansymmetrial), 

tentatively assigned the bis-endo configuration.’ The pure major isomer functions as a catalyst 

precursor for the enantioselective hydrogenation of I-ethylstyrene with the best optical yields 

yet observed 5eBf.j (CH3CR2CA2CB2Li, -20°C, 5h. lOO%, 34% optical yield, catalyst precursor 

recovered by treatment with RCl), boding well for future synthetic applications. 
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