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A TOTAL SYNTHESIS OF LEUKOTRIENE Fy (LTFy)
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The synthesis of LTFy via the reaction of (i)-leukotriene Ay(LTAy), metr;1
ester 1 with the protected glutamylcysteine 2 1s reported

Abstract

The leukotrienes LTCy, Dy and Ey are a recently discovered family of arachidonic acid
metabolites which are thought to be involved 1n certain hypersensitivity reactions including
allergic asthma 1 It was recently disclosed? that incubation of LTEy with ¥ -glutamyl
transpeptidase, 1n the presence of glutathione, produces a new leukotriene (LTFy) possessing
a ¥ -glutamylcysteine residue The biological activity of this new leukotriene was,
however, not given We now wish to report a total synthesis of LTFy via the reaction

of (X)-leukotriene Ay, methyl ester3 1 with the protected glutamylcysteine 2, thus making
this new leukotriene accessible for further study The ease o" synthesis of 2 1s particu-
larly noteworthy, and the methods described herein should be applicable to other areas

of peptide chemistry 1n which the formation of a ¥ -glutamyl peptide bond 1s required
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Treatment of L-glutamic acid with an excess of trifluoroacetic anhydride gave a 55% yield

of the anhydride g“»5 which was refluxed in dry methanol (20ml/g, 2 man) to afford a 52
mixture of the a-ester 4 [NMR/CDCl3 6 3 8 COyCH3] and the ¥ -ester 5 [NMR/CDCl3 & 3.7

CO>CH3] 1n 100% yield Without further purification, this mixture was dissolved in ether
(10ml/g) and treated with 0.7 equivalents of dicyclohexylamine at 0° The resulting pre-
cipitate was recrystallised from dioxane to give the pure dicyclohexylamine salt of 4

[m.p. 193-5-1940, [a]@%.21 4O, ¢=1.6 in Hp0) which was treated with 2M hydroechloric acid

to give, after extraeglon into ethyl acetate, the pure a-ester 4 as a colourless oil in

36% overall yield from 3 [{a]@% =31 9%, c=1 1 in H0]  The preparation of § from glutame
acid as described above can egsxly be accomplished in one day Exposure of 4 to 1 5 equi-
valents of thionyl chloride in ether-dimethylformamide (100:1, 10ml/g, 23°, 2h) gave the

acid chloride 6 which was treated with 0 5 equivalents of L-cystine, dimethyl ester, dihydro-
chloride which had previously been stirred with 2 equivalents of triethylamine 1in tetrahydro-
furan for 15h at 23° The disulphide 7 [m p 167-169°, [algo -82 99, e=1.1 1n CH30H]

so obtained (60%) was reduced with an excess of zinc and acetic acid in ethyl acetate

to give the thiol 2 in 73% yield [m p 124-1259, [“353 +26.60, ¢=1.2 1n CHCl3]. The coupling
of 2 with 13 under standard conditions® gave a 1:1 mixture of the trimethyl ester, N-tri-
fluoroacetamide of LTFy together with 1ts 5(R),6(S)-diasterecisomer in 82% yield Hydrolysis
of this mixtured afforded the corresponding mixture of LTFy and its diastereoisomer as

their tripotasc_um salts in 99% yleld7 Initial studies indicate that the mixture of LTFy

and 1its S(R),6(5)-d1astereo&sorer8 1s 282 times less active than LTDy in contract:~g the

guinea pig 1leum and nas negligibie contractile activity on the human bronchus in vit~o
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