
Tetrahedron Letters,Vo1.23,No.40,pp 4161-4162,1982 0040-4039/82/404161-02$03.00/O 
PrInted In Great Brltaln 01982 Pergamon Press Ltd. 

A NOVEL STEREOSPECIFIC SYNTHESIS OF 

(f)-LEUKOTRIENE AQ(LTAI+),ME~YL ESTER 

Judrth C Buck, Frank Ellis and Peter C North* 

Chemistry Dlvlslon, Glaxo Group Research Ltd , Ware, 
Hertfordshlre SG12 ODJ, England 

Abstract The reaction of the phosphonate 1 with the epoxyaldehyde 1 1s reported as 
the key step In a novel stereospeclfic synthesis of (+)-LTA4, methyl ester 1 

The possible implication of the leukotrienes LTC4, D4 and E4 In Immediate hyper- 

sensitivity reactlons such as allergic asthma, has prompted much interest In the 

synthesis of these mediators I-4 The key Intermediate leukotrlene A4 (LTA4), methyl 

ester serves as a common precursor to LTC4, D4 and E4 via its coupling with the 

appropriate thlol followed by base hydrolysis 4 This paper describes a new synthesis of 

(i)-LTA4, methyl ester 2 via the stereospeclflc coupling of the phosphonate 1 with the 

epoxyaldehyde 2 5 Clearly, the synthesis may also be applied to the preparation of 

optically active? by coupling the known6 optically active form of 2 with 1 under the same _ _ 

conditions 
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Treatment of commercially available L-2-butene-1,4-dial with 0 75 equivalents of 

propionic anhydride in acetone (reflux, 7h) afforded, after flltratlon and concentration, 

the crude monopropionate 2, which was washed consecutively with petrol and brine (to 

remove diproplonate and unreacted dial) to give pure 4 -7 In 55% yield after distillation8 

[b p 90°/2mm] Oxldatlon of 3 wlkh 1 1 molar equivalents of pyridinium chlorochromate in 

dlchloromethane (2X0, 2 5h) proceeded with concomitant double bond lsomerisation to give 

exclusively the E -enal 5 in 54% yield [b p 115°/14mmI On a large scale, 5 was more _ 
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conveniently prepared by stirring a solution of 4 In dlchloromethane with an aqueous 

solution containing 0 4 molar equivalents of sodium dichromate and 3 2 equivalents of 

sodium bisulphate (23O,23h) to give 5 in 48% yield after distillation w1tt1g coup- 

ling of 5 with the ylid derived from the phosphonium salt 5 ' (1 equivalent of n-butyl- _ 

lithium In tetrahydrofuran-hexamethylphosphoramide,-78°, Ih) proceeded stereospecifi- 

tally to give the Z--coupled product 7 which on treatment with potassium carbonate in _ 

methanol (23O, 3h) afforded the alcohol 8 in 72% overall yield from 2 Exposure of g 

to 1 2 equivalents of carbon tetrabromlde and 1 3 equivalents of triphenylphosphlne in 

dichloromethane (O", lh) afforded the labile bromide 'j which was treated directly with 

1 7 equivalents of triethyl phosphate (23', 3 days then 80°, 3h) to give the phosphonate 

1 as a colourless oil in 55% yield from 8 Addition of a 1 1 mixture of 1 and 25 to 1 1 - _ _ 

equivalents of sodium hydride in tetrahydrofuran containing 0 04 equivalents of 15- 

crown-5 (OO, lh) gave (+)-LTA4, methyl ester 3 in 34% yield after quenching with water, 

extraction into ether and purification by flash column chromatography using tri- 

ethylamine deactivated silica The 250 MHz PMR spectrum of this material did not reveal 

contamination by other Isomers of 3, and was identical to a spectrum of 3 prepared by a 

different route 9 The crude bromide 9 was also treated with an excess of tri- 

phenylphosphlne in toluene (40°, 16h) to give the phosphonium salt 10 in 68% yield from 

8 In contrast to the phosphonate 1, coupling of the ylid derived from 10 with the - 

aldehyde 2 (1 equivalent of n-butyllithlum, toluene, -78O, lh) proceeded non-stereo- - 

specifically to give a 54% yield of a 1 1 mixture of 3 and the corresponding 'I-L-isomer 

of j10 as determined by 250 MHz PMR 9 The preparation and subsequent separation of 7- 

L-LTD4 from a mixture of 3 and its IT-L-isomer has recently been reported g - 
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