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SYNTHESIS OF THE 7-CIS ISOMER OF THE NATURAL LEUKOTRIENE D4

*
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Summary: Methyl 5(S),6(S)~oxido-1l-oxo~7-cis-9~trans-undecadienocate 5 was pre-

pared and used for the synthesis of the novel 7-c{4-LTD, (9) as well as, after
isomerization to the aff-trans dienal ester 3, for that of the natural leukotrienes.

1 of the optically active leuko-

In the pioneering synthesis by Corey et al.
triene A4 methyl ester 1, the two frans double bonds of the conjugated triene
system were introduced in a two-step extension of the epoxy aldehyde ester 2 to
the diene homolog 3 using the four-carbon reagent (l-lithio-4-ethoxybutadiene)

developed by Wollenberg 2.
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In this letter we wish to report on an easy and efficient, two-step, conver-
sion of 2 to 3 forming a practical alternative to the Wollenberg extension. In
addition to the natural leukotrienes accessible from 3, a new intermediate (5)
of our procedure made the synthesis of the unknown 7-c{s stereoisomers of leuko-
triene A, methyl ester (7) and D, (9) possible.

Slow addition (over 1 h) at R.T. of a solution of the epoxy aldehyde ester
_2_l (2.89 mmol) in CH2C12 (15 ml) to triphenylphosphoranylidene-crotonaldehyde
33 (3.45 mmol) in the same solvent (15 ml) followed by stirring at R.T. for
another 1.5 h and column chromatography (Merck silica gel, toluene: ethyl
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acetate 4:1) of the crude product afforded an oily, about 4:1, mixture (1H—NMR
evidence4) of the novel c¢4s, thans diene aldehyde ester 5 and of its ftrans,
thans isomer 3 (total yield 91 %). Iodine (3 mg)-catalyzed isomerization of this
mixture in CH2C12 (20 ml) resulted,;after 2h at R.T., in a complete conversion
to the crystalline taans,trans diene aldehyde 3 (92 % after chromatography on
silica gel, toluene: ethyl acetatZ 4:1), m.p. 57.5-58.5°¢ (from Etzo),[a]g0
-31° £1° (c 1.98, cHucl,).

Wittig condensatlon (in THF - hexamethylphosphoric triamide,- -78° C) of the
dienal ester 3 with a phosphorane prepared {in 4{fu (BuLi) from the crystalline

phosphonium tosylate §5 (1.1 equiv.) gave, after work-up and purification as

described by Corey', LTA, methyl ester 1 (88 %), m.p. 28-32°C, Aﬁii“ 270,278,

290 nm (e 43 900, 56 700, 43 100)6’7. Using the two-step procedure of Corey et
al.l, leukotriene D, (potassium salt), AZEOM 271, 280.5, 290 nm(e 39 200, 48 600,
38 400)6, homogeneous on reversed-phase HPLC13 (MeCN: H20 : AcOH = 650 : 350

1, adjusted to pH 5.6 with NH4OH) and of comparable biological activity with

that of the natural LTD48’9, was prepared from the latter compound.

On the other hand, the aff-trans dienal ester 3 could be partially separa-
ted from the above-mentioned 1:4 mixture with 5 by low-temperature (-25°¢) cry-
stallization from a concentrated EtZO solution; chromatography (silica gel,
toluene : ethyl acetate 4:1) of the mother liquor residue afforded then the c4is,

trnans isomer 5 (64-70% from 2) as a yellowish oil, AEtOH

high-resolution lH—NMR4 still containing about 10% of 3. Removal of the resi=~

275 nm, according to

dual 3 proved difficult, however, thanks to a clean HPLC separation in the last
step of the synthesis, pure 7—CLA—LTD4 could ultimately be prepared from this
90 % pure 5.

Reaction of 5 (THF-hexamethylphosphoric triamide,-78°C) with l-triphenyl-
phosphoranylidene~-3-c{4-nonene, liberated, as before in the preparation of LTA4
methyl ester 1, from the phosphonium tosylate §5 (1.1 equiv.), gave, after 20
min. at —78°C, quenching with phosphate buffer, pH 8.0, extraction with Et20
and, finally,rapid chromatography on basic alumina (Woelm, act. V; hexane with
0.5% Et N), the methyl ester of 7- CLA-LTA4 7 (73%) as a colorless 0il containing
about lO% of LTA, methyl ester 1 as the only contaminant ( H—NMR evidence) . 1o 11

Opening of the epoxide ring of 7 with N-trifluoroacetyl - L-cysteinylglycine
(2 equiv.) and triethylamine (4 equiv.) in MeOH was accomplished in 3 h at
50 = 2:1) (91% yield)

O:MeOH = 6.5:2.5:1), the dimethyl
14

R.T. and afforded, after RP plate chromatography12 (MeCN:H
and additional RP HPLC purification13 (MeCN:H2
ester of N-trifluoroacetyl-7-cis~leukotriene D, 8 (stereochemically 90% pure)
(50~55%). Its deprotection with 0.13 M K2CO3 (5 equiv.) in MeOH—HZO (1:3) (40 h,
12 (MeCN:HZO = 2:1) resulted in a 9:1 mixture
(56%) of 7-cis- LTD4 9 and of LTD, (as K-salts); the two components were sepa-
rated by RP- HPL&'JJ1a MeOH- THF—HZO (48:12:40) system containing 0.04% AcOH and

adjusted to pH 5.4 with aqueous ammonia (retention times of 9 and LTD4, at R.T.

R.T.) and RP plate chromatography

and flow-rate of 0.8 ml/min., being 19.6 and 22.1 min., resp.).

, EtOH 15 . .
Pure 7-CL6—LTD4 9, Amgg 271.5, 281, 290.5 nm (5281%50000) 5, displayed con-
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tractile activity on isolated guinea pig ileum and induced bronchoconstriction
in anesthetized guinea pig, its activity in both cases being about 1/10 of that

of LTD416.
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