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Abstract. (llS,12S,13S)-Trihydroxy-(9Z,l5Z)-octadecadienoi~ acid 1 and 
methyl (11R,12S,13S)-ll-hydroxy-l2,l3-epoxy octadecadienoate 3a were 
synthesized starting from L-(+1- and D-t-)- tartaric acids, respectively. 

Oxygenated metabolites of unsaturated fatty acids play various 

important roles in biological systems, either in animals or in plants. 

Recently, several oxygenated C,, fatty acids have been isolated from rice 

plants such as Fukuyuki , suffering from the rice blast diseasel, among 

these acids, A-f can act as self-defense substances against the fungus. 

1 R’ aOH, R2 = H 3 R' = Ii, R3 = OH, R=H - - 

2 R' = H, R2 = OH 3a RI o H, R2 = OH. R = Me "_ - 

.4 R1 = OH, R2 = H, R=H 

In the last three years, a few individual organic syntheses of 

compounds &a,3 have been reporedz-4, however, a general synthetic method 

for these structurally similar acids has not appeared in the literature 

yet. we have been endeavoring to develop a methodology for stereoselective 

synthesis of all of the four acids 1-4. In this communication, we wish to 

report the first total synthesis of (llS,12S,13S)-trihydroxy-(9Z,l5Zl- 

octadecadienoic acid 1 and a total synthesis of methyl (llR,12S,13S)- 

(92,15Z)-11-hydroxy-12,13-epoxy octadecaditnoate a, starting from L-I+)- 
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and D-(-)-tartaric acids, respectively. 

The synthetic approach to J, is outlined in scheme 1. 

Scheme I 

COOH 

4= 
CHO 

H 

COWI 

13 - 

a) 2%. BrCH,C=CH, DMP-Et,O(l:l) b) TBDMSCl, imidazole 
THF-HHPA, 2.BrC,H5 

c)l.n-BuLi, 

f)Swern Oxd. 
d) H,, Pd-Pb-CaCO,, quinoline e) Li, 

g)Br-Ph,P+C,H,BCOOEt,t-BuOK. THF h)n-Bu,NP 
liq. NH, 

j) KOH. EtOH-H,O 
i)PTS, MeOH 

The known four-carbon building block, 4-O-benzyl-2,3-O-isopropylidene- 

-L-threose (3) , readily available from L-tartaric acids, was treated with 

propargyl bromide in the presence of zinc dusta. to afford the erythro- 

products 6 after column chromatography. HPLC analysis showed that the 

ratio of erythro to threo isomer was ca. 30 : 1. Silylation of the free 
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hydroxy group of 6 with TBDMSCl followed by alkylation of the terminal 

alkyne with C,H,Br provided compound 8 . After partial hydrogenation of 8 

over Lindlar catalyst and removal of the benzyl group , the corresponding 

primary alcohol 10 was obtained. Swern oxidations of &CJ followed by 

Wittig reaction of the resulting crude aldehyde with ethyl 9-ltriphenyl- 

phosphorylidene)-nonanoate under cis olefination conditions afforded the 

(Z)-unsaturated ester 11 (Z/E > 95/5) in 76 % yield in two steps. 

The sibyl ether 1;1 was converted to 13 by a standard two-step 

sequenceIn-Bu,NF and then TsOH in aqueous CH,OH), it is of interest to 

note that ester exchange (from ethyl ester to methyl ester) was complete 

under these acid conditions. The 1H NMB spectra of _13 was identical to 

that reportedla. Finally, saponification of 13 with KOH in aqueous 

ethanol produced the natural acid 110 ,the overall yield from the known 

carbohydrate-derived precursor being as high as 33 %. 

The epoxide ester & can be prepared from ent-ij by the same strategy 

followed by inversion at C-13 during closure of the epoxide (scheme 2). 
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Starting from D-(-I-tartaric acid, application of the same reaction 

sequences employed in scheme 1 to the ent-5 led to trihydroxy ester ent-B 

in good overall yield, the spectral data of all of intermediates are in 

agreement with those of their enantiomers. Tosylation of ent-u with 

p-TsCl-pyridine followed by removal of the acetonide group with 

TsOH-aqueous methanol and treatment with potassium carbonate in methanol 

afforded the epoxy alcohol & (methyl ester of natural product 11, [alo= 

-79.50 (c 0.6, CHCl,), its spectral properties are identical with that 

reportedlb 
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