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Abstract: A facile synthesis of LTA4 l_ methyl ester was achieved according 

to Scheme 1, in which the key intermediates 5 and 1 were prepared with the 

new procedures conveniently, stereoselectively and in good yields. 

The important mediator of anaphylaxis, leukotrienes, 1 especially LTA4 l, 

has become the synthetic target of many organic chemists, because 1 is also 

the biological and chemical precursor of the other leukotrienes C4, D4 and E4.2 

Herein we would like to report a facile stereoselective synthesis of its methyl 

ester. The strategy of our synthesis involves: the synthesis of 5 through an 

asymmetric inductive dihydroxylation of 2, followed by lactonization and ring 

opening; a building up of an E,E-conjugated dienyl aldehyde 1 from an aldehyde 

5 by means of an arsonium salt (Scheme 1). 
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Starting from the readily available acetonide of D-glyceraldehyde 2 as the 

chiral template, compound 2 was obtained by Wittig reaction in the usual manner. 

Rokach et al. 3 have reported that the trans isomer of 3 could be selectively 

reacted with mCPBA to give the epoxide, but unfortunately in favor(2:l) of the 

undesired enantiomer of 5. So we considered that cis addition to the cis double - 
bond followed by configuration inversion at C6 will yield the desired 5S, 6R 
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product. Thus, compound 2 underwent dihydroxylation selectively 

(N-methyl morpholine oxide),4 

with Os04-NM0 

and the crude product was directly treated with 

DCCI(N,N'-Dicyclohexylcarbodiimide), DMAP(4-dimethylaminopyridine) in CH2C12 to 

afford 5S,6S-hydroxy-lactone 4 in 75% yield, accompanied with a small amount of 

the 5R, 6R isomer. The proportion of the two isomers is 9:l. The stereoselec- 

tivity of this reaction is much higher than that of epoxidation or iodolacto- 

nization. 5 The compound 46 could - easily be purified by column chromatography. 

Mesylation of the free hydroxy group followed by treatment with sodium methoxide 

gave the desired 5S, 6R-epoxide 53 in 75% yield. Deprotection of the vie-glycol 

and C-C bond cleavage with sodium periodate in one pot yielded the known epoxy- 

aldehyde 6' in 55% yield. - In extension of our method of formylolefination of 

aldehyde8, formyl-enyl-olefination of epoxyaldehyde 2 by means of 3-formylallyl- 

triphenylarsonium bromide and potassium carbonate gave trans-trans and cis-trans 

products, in favor of the former (85:15)' in 80-85% yield. Treatment with iodine 

afforded pure trans,trans-a,P,?,6-aldehyde 2, from which the title compound was 

synthesized according to the known procedure. The methyl ester of synthetic 1 

has m.p. 28.5-30.5OC, (alg3-26.4, (C 0.39, cyclohexane) and the other spectro- 

scopic data are in complete agreement with that reported in literature, 7a,b 

ACKNOWLEDGEMENT We thank the Science Funds of the Chinese Academy of Sciences 

for the financial support. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

References and Notes 

P.Borgeat, P.Sirois, J. Med. Chem., 24, 121 (1981); B.Samuelsson, Angew. 

Chem.Intern. Ed.Engl., 21, 902 (1982); idem, Science, 220, 568 (19831. 

J.Ackroyd, F.Scheinmann, Chem.Soc.Rev., 321 (1982); E.J.Corey, Experientia, 

38, 1259 (1982); R.H.Green, P.F.Lambeth, Tetrahedron, 2, 1687 (1983); 

Yu-Lin Wu, Youji Huaxue (Org.Chem.China), 83 (1985). 

J.Rokach, R.N.Young, M.Kakushima, C.-K.Lan, R.Seguin, R.Frenette, Y.Guindon, 

Tetrahedron Lett., 22, 979 (1981). 

V.van Rheenen, R.C.Kelley, D.Y.Cha, Tetrahedron Lett., 1973 (1976). 

Our experiments show that peracid epoxidation gave both isomers in the 

proportion of 3:2, while iodolactonization followed by alkali-treatment 

gave both isomers in the proportion of 5:2. 

Compound 4: m.p. 99-100°C, [al, 22+13.7 (C 0.98, Chloroform). Spectroscopic 

data and elemental analysis are in agreement with the given structure. 

a) E.J.Corey, D.A.Clark, G.Goto, A.Marfat, C.Mioskovski, B.Samuelsson, 

S.Hammarstrom, J. Am. Chem. Sot., 102, 1436 (1980); b) N.Cohen, B.L.Banner, 

R.J.Lopresti, F.Wong, M.Rosenberger, Y.Y.Liu, E.Thom, A.A.Liebman, ibid, 

105, 3661 (1983); c) G.A.Tolstikov, M.S.Miftakhov, A.G.Tolstikov, 

E.T.Lesnikova, Zh. Org. khim., 19, 463(1983). 

Yaozeng Huang, Lilan Shi, Jianhua Yang, Tetrahedron Lett., 26, 6447 (19851. 

idem, Facile Formyl-enyl-olefination of Aldehydes by Means of Arsonium Salt, 

to be published. 

(Received in Japan 31 May 1986) 


