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Summary

Methyl (58,65)-epoxy-11,14-eicosadiyne-7E,9E-dienoate 1 and its 7Z isomer 2 were prepared using
Wittig methodology. 1 did not inhibit human neutrophil 5-lipoxygenase but rather stimulated LTB,

formation.

Arachidonic acid [AA or 20:4 (n-6)] is a polyunsaturated 20 carbon acid. It is an important component of
membrane phospholipids in animal cells. Various phospholipases can release AA, which is metabolized by

5-lipoxygenase to give peptidoleukotrienes (1) through LTA,.
As a part of our studies on pharmacologically active lipids, we report here the syntheses of two diacetylenic
analogues of LTA4 methyl ester : methyl (55,68)-epoxy-11,14-eicosadiyne-7E,9E-dienoate 1 and its 72

isomer 2 :
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The synthesis of racemic epoxydiyne 4 via sulfonium ylid chemistry (2,3 has two major drawbacks :

- the time of reaction must not exceed 1 min at -25°C )

- as 4 is a racemic, its ring opening by thiopeptides (glutathione, cysteinylglycine, cysteine) leads to
diastereoisomeric diacetylenic peptidoleukotrienes which ought to be separable by HPLC. However, only
the chromatographic resolution of the diastereomeric diacetylenic LTE, has been described (2.
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Both analogues 1 and 2, and especially 1, are particularly interesting because :

a) controlled Lindlar semi-hydrogenation of 1 with deuterium or tritium gas leads to 11,12,14,15-
tetradeuterated or -tritiated LTA4 methyl ester (1),

b) 1 and 2 are precursors in the syntheses of acetylenic analogues of peptidoleukotrienes.

On the other hand, racemic epoxydiyne 3 has been shown to inhibit 50 % of SRS-A activity at a
concentration of 10 uM. The (5S,6R)-LTE, analogue shows 50 % SRS-A activity at 11 pM(®),

Thus, it seemed interesting to synthesize the chiral diacetylenic LTA4-methyl ester analogues 1 and 2

according to the following scheme, in order to test their biological properties as well as those of the
corresponding peptidoleukotrienes.
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a: CHy = CH-OC,Hs, toluenesulfonic acid, 0°C, 1 h; b: C,HsMgBr, THF, 20°C; CuBr, 20°C ; n-
CsHy1-C=C-CH;Br, 60°C, 45 min ; ¢ : 0.5 N HySO4, CH3COCH3, 3 h, 20°C ; d : PBrs, 5 % pyridine in
ether, 18 h, 20°C ; e : PPhy, ether, 20°C, 48 h ; f : PPhCH;CH,CO4H, ether, 20°C, 48 h ; g :
P(OC,Hs)3, CH3CN, 80°C, 7 h; h : nBuLi : 1 eq for 8 and 10, 2 eq for 9 ; anhydrous THF ; -80°C ; 30
min.



Diyne enol 6, prepared from pent-4-yn-(2E)-en-1-0l 5 (4) according to ROSENBERGER et al.(3), was
brominated to 7 () (63 % yield). When 7 was treated with triphenylphosphine, 3-diphenylphosphinoyl-
propanoic acid ©) or triethyl phosphite, phosphonium salts 8 (85 %) and 9 (50 %) or phosphonate 10 (72

%) were formed (57, A solution of one equivalent of chiral epoxyaldehyde 11 ) in anhydrous THF was
added dropwise to the ylid of 8, 9 or 10 over the period of one hour at 0°C. The crude mixture of 1 and 2
obtained was purified by column chromatography on silica gel (hexane/ethyl acetate/triethylamine :

70/30/02). Final purification allowed the isolation of 7E-1 and 7Z-2 ® (Yield from ylid of 8 : 40 % of 1/2
(21779), from ylid of 9 : 44 % of 1/2 (54/46), from ylid of 10 : 25 % of 1/2 (81/19).
It must be noticed that the partially stabilized ylids react according to previously described

results (10),

The lithio phosphonate formed from 10 is probably too nucleophilic towards the fragile epoxy
bridge of 11, which can explain the lower yield of 1/2 obtained (25 %), 7E-1 being predominant. Better
yields were obtained with the less nucleophilic phosphonium salts of 8 and 9. The best results were
obtained with the ylid of 9 (44 % of 1/2 : 54/46 with a slightly predominant 7E isomer formation) due to
the following factors :

- acidic phosphine oxide formed during the coupling reaction is eliminated in the aqueous phase,
which makes easier further HPLC purification of 1/2.

- in our experimental conditions the lithio carboxylic group of the ylid of 9 is compatible with the
epoxy bridge.

Biological evaluation of 1 .

Saponified 1 (12 did not inhibit soybean 15-lipoxygenase confirming the structural specificity of the
enzyme for a -(1Z,3Z)-pentadiene unit.

The formation and assay of 5-HETE at 234 my, LTB4, w-hydroxy LTB4 and ®w-carboxy LTB4 during the
incubation of 1 with human neutrophils (10-30 mn incubation with 5 x 106 cells) showed that 1 did not
inhibit human neutrophil 5-lipoxygenase (13), It rather increased of about 30 % the amount of L'TB 4 formed
at concentrations of 1-10 uM (13), The better bioavailability of endogeneous LTA, for LTA-hydrolase
could account for this result. Since diacetylenic peptidoleukotrienes (DAPTS) are devoid of any contractile
activity on guinea pig ileum (19, inhibition of glutathione-transferase by endogeneously biosynthetized
DAPTS might be involved and explain our results as well as those reported by Rosenberger (2) on racemic
3.

On the other hand, 1 inhibited w-hydrolase by 40 % at a concentration of 14M and by 80 % at 10 uM (13),
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