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sw~lary: The ring o ning of unsymmetrical oxabicyclic compounds was found to be highly regioselective, 
givingriseu,plQducts Em the attack of the nucleophik distal to the bridgehead substituent 
acyclpc chains with up to five stereocentem and differentiated ends. 
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The development of methodology to synthesize compounds with known relative stereochemistry is a 

continuing challenge in synthetic organic chemistry. Both our group and the group of Arjona have reported one 
such stmtegy which utilizes the nucleophilic ktg opening of meso oxabicyclic [2.2. l] and [3.2.1] compounds and 

subsequent ozonolysis to generate acyclic fkagments with up to 5 contiguous stereocentem.~ We now extend our 

investigation of this reaction from symmetrical, meso oxabicyclic substrates to unsymmetrical oxabicyclic 

compoumk7 
Ring opening of unsymmetrical substrates with a substituent at the bridgehead could conceivably give rise 

to two regiois0mers.s At the outset of this study, there was conflicting data on the structural requirements for 

regioselective ring opening in oxabicyclic [2.2.1] systems. We had established that the ring opening reaction of 
unsymmetrical 12.2.11 oxabicyclic compounds 1 (X=CHzOBn) by organocuprates was not regioselective.3a 

However, compound 1 (X&H) gave only 2 when treated with n-BuLi. although both i and 3 were obtained 

when the hydroxyl group was protected (%OBn). 2a This selectivity was not only a function of the protection of 

the hydroxyl group, but was also a proximity effect, for we observed little regioselectivity when 1 (X=CH20H) 

was treated with n-BuLi.w No data was available for unsymmetrical [3.2.1] compounds. 
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Table 1 shows the results of our study of the ring opening reaction of unsymmetrical subtrates.t~ The 
unsymmetrical oxabicyclo[2.2.1] compound 4 undergoes regioselective opening with primary, secondary, and 
tertiary akyllithium reagents, the facility of the reaction increasing with Wreasiq substitution of the nucleophile 

(entry l).tl Excellent yields of cyclohexenols S&d have been obtained. Siiarly, unsymmetrical [3.2.1] 
oxabicyclic compounds also undergo regioselective ring opening to give cyclokptenols with 5 contiguous 
stereocenters in good yields (entries 2-4). 12 When the hydroxyl group at C3 is protected (entry 2). regioselective 
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ring opening gives the same major regioisomer, alheit under more v@ous conditions.~3 
ltte high regiMvity of the ring opening takes on additional signitlcance in the next step of the overall 

strategy: oxidative cleavage of the ring. Starting from a symmetrical substrate, ring opening and oxonolysis yields 
a dialdehyde or diola which requires several additional steps to differentiate the termini. Methodology to achieve 
this differentiation has been developed and successfully applied to the syntheses of stereochemically complex 

fragments of rifamycin St3 and ionomycin. Although this strategy is successful, oxidative cleavage of substrates 
prepared from the ring opening of unsymmetrical substrates would be more efficient, giving ketoaldehydes or 
ketoacids which do not require further functional group manipulations to differentiate the ends. 

Ozonolyses of 14 and 15 were perfomed to illustrate the concept. Ketoaldehyde 16 (R=TBDMS) was 

isolated in 70% yield following treatment of 14 with oxone (CHzCWvleOH 1:2, -78T. then Me$). Reaction of 
the monoprotected compound 1s. followed by PCC oxidation gave 17 in 59% yield for the two steps. 

(3) 

IS 17 (R = TEDMS) 

In summary. we have established that bridgehead substituents control the site of attack of nucleophilic ring 
opening in oxabicyclic (3.2.11 and [2.2.1] compounds. Subsequent ozonolysis under oxidative conditions 

provides acyclic compounds with diffemntiated termini. Studies to exploit these results in the synthesii of natural 

products am in progress. 
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A typical experimental procedure follows: To 47.0 mg (0.280 mmol) of 6 in 1.0 mL of dry ether was 

added 0.48 mL n-BuLi (2.5M in hexanes, 1.2 mmol) at O°C. The reaction mixture was stirred at OOC for 3 

hours, then diluted with ether and quenched with a saturated aqueous solution of NJL$l. ‘Ihe organic 

layer was separated and combined with ethereal extracts of the aqueous layer. After drying over anhydrous 
MgSO4 the solvent was removed in VUCIW. and the residue was purified by column chromatography on 

silica gel (15% EtOAc/hexane.s) to afford 51.4 mg of 7b (81%). The tH and t* NMR spectra of the 

cycloheptenols showed broad signals at room temperature which sharpened at 65%. indicating that a single 

stereoisomer was produced. 
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