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Abstract: Bicyclic meso diester 7 waF found to undergo enantioselective hydrolysis with PLE (pig 

liver esterase) generating the chiral monoester 8 in excellent yield with high enam’omeric excess. 

The chiral nwnoester 8 was successfulb utilized in the improved synthesis of IR-cis-THF derivative 

(I), a strong agonist of PAF which we previously developed. 

During the course of our continuing interests in the molecular design based on the structure of platelet 

activating factor (PAE),’ we synthesized tetrahydrofuran derivatives l-4 in which the PAF structure is partially 

fixed as a part of the tctrahydrofuran skeleton.2 (Scheme 1) Among the four stereoisomers pmpared, lR-cis- 

THF derivative (1) was found to have strong agonistic activity almost equivalent to that of natural Cls-PAF. 

Then it became necessary to develop a practical route to 1 for further investigation on biological tests. 

Scheme 1 

’ WA+33 

AcO 2 c 3 OPC - 

C0J-l 

HO 
f 

OH 

C,,-PAF 
C02H - 

1 lR-cis-THF 
R’= H, R2=C,5H3, 

2 1 R-tram-THF 

I?‘= C,5H3,, R*=H 

AcO 
i- OPC - 

3 1 S- cisTHF 
R’= H, R*=C, 5H3, 

4 lS-tmnsTHF 
R’= C, 5b,, R’=H 

The synthetic approach taken in the previous study was devised to synthesize all stereoisomers in a 

stereochemically unambiguous manner, and L-tartaric acid was employed as a starting material. We mport here 

the improved synthesis of 1 by enzymatic approach using pig liver esterase (PLE). 
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In relation to the enzymatic approach to nucleoside antibiotics, we previously demonstrated the PLB- 

mediated hydrolysis of tricyclic meso diester 5 furnishing the corresponding chiral monoester 6 with 80-U% 

enantiomeric excess.3 Therefore, we were particularly interested in the hydrolysis of the meso diester 7 with 

PLE, since ozonolysis of the carbon-carbon double bond of the 7-oxabicyclo[2.2.1]heptene skeleton would 

provide a new entry to chiml2,5-syn-disubstituted tenahydrofurans. 

Scheme 2 
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Bicyclic meso diester 7 was prepared by the selective hydrogenation (5% W-C, Hz, 96%) of the Diels- 

Alder adduct of furan and dimethyl acetylenedicarboxylate. When the diester 7 (0.3448, 1.6 mmole) was 

treated with PLES (IOO~, cu 180 units/mmole 7) in pH 8.0 phosphate buffer (27m[) and acetone (3mo at room 

temperature for 18hr, the monoester 8 was obtained in 99% yield (0.317g).6 The crude monoester 8 was 

converted to the mixed diester 9 (isobutene, cat. H2SO4 / CH$& 82%), and the enantiomeric excess of 9 (viz. 

that of 8) was determined to be higher than 95% by ‘H-NMR experiments using Eu(hfc)3 as a chiral shift 

reagent The absolute configuration of 8 was tentatively assigned as shown by analogy with those of other 

bicycld2.2.l]hept-2cne derivatives, 9 and was unambiguously confinned by correlating to the known 

intermediate 16.2 Excellent enantiomeric excess is noteworthy because the enantiomeric excesses range between 

80 and 85% in the case of other bicyclic derivatives. Enantiomerically pure monoester S7 could easily be 

obtained by recrystallization from ethyl acetate-hexane, and the following experiments were carried out using 

pure 8. 
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Selective hydrolysis (0.25M NaOH-acetone, OT, OShr) of the mixed dicarboxylate 9 gave the r-butyl 

monOester 108 in quantitative yield. Ozonolysis of the resulting monoester 10 proceeded smoothly in methanol 

at -78T accompanying decarboxylation to form a-ketoester 11, which without isolation was dimctly treated with 
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sxliun~ borohydride to obtain hydroxy diesters 12 and 13 in 61% and 35% yields, respectively.9 ((i) 03 / 

MeOH, -78”C, (ii) NaBQ / MeOH, -78’C + O’C) (Scheme 3) 

The stereochemistry of 12 and 13 was determined later by correlation to the known 16 and 17. 

respectively.2 Scheme 4 shows the transformation of the polar isomer 12 to 16, the key intermediate of 1. 

Thus, the protection of the hydroxyl group with tetrahydropymnyl ether (dihydropyran, cat. p-TsOH / CHzC12, 

r.t. lShr,93%). Reduction of the ester group followed by deprotection of the THP ether ((i) LiAlIQ / Et20 (ii) 

AcOH / THF-H20,98%) gave the trio1 15. Treatment of 12 with LiAlI-4 resulted in the formation of 

unidentified material as a by-product, and higher overall yields was obtained by stepwise procedure. Vicinal dial 

was selectively protected as a cyclohexylidene acetal to obtain 16, lo which was identical in all respects with the 

intermediate of 1.2 The transformation of 16 to 1 was already established.2 

In a similar manner, less polar isomer 13 was converted to 17, 10 and the latter proved to be the enantiomer 

of the intermediate of lS-cis-THF derivative (3).2 

Scheme 4 
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Although the reduction of a-ketoester 11 with NaB& is not stereoselective, the present method is superior 

to the previous one starting from ~-tar&c acid in terms of overall yields (33% from 7 to 16) and experimental 

operation. Furthermore, the present enzymatic approach provides a new route to chiral tetrahydrofuran 

derivatives which are considered potential intermediates for the synthesis of many biologically interesting 

compounds having tetrahydrofuran skeleton. 
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