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Abstract. The synthesis of a series of novel Leukotriene A4 analogs containing the
oxabicycloheptene nucleus has been achieved. These compounds have been evaluated as
inhibitors of the leukotriene A4 hydrolase enzyme.

Leukotriene B4 (LTB4) has been proposed as a significant pathological mediator
of a number of human inflammatory diseases, for example, psoriasis and ulcerative
colitis.1 It is produced in vivo from arachidonic acid by the action of two enzymes, 5-
lipoxygenase (5-LO) which produces the labile intermediate leukotriene As (LTA4) and
leukotriene A4 hydrolase (LTA4-H) which converts LTA4 regio and stereospecifically
to LTB4 (Fig. 1)2. As the rate limiting step for LTB4 biosynthesis, LTA4-H represents

an aftractive target for therapeutic agents which interfere with LTB4 biosynthesis.
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Figure 1

Leukotriene Ag, itself, has been shown to function as a mechanism based inactivator

of LTA4-H and appears to covalently bind to the enzyme during the catalytic cycles.
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As part of our efforts to design inhibitors of LTA4-H based on the structure of the

natural substrate/inhibitor we were attracted to structures 1 and 2 as potential
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targets.

Molecular modeling studies suggested that the oxabicycloheptene nucleus might
function as an excellent surrogate for the vinyl oxirane present in the natural ligand.
In addition, we anticipated that a projected release of approximately 18 kcal of
strain energy might provide sufficient impetus for the oxabicycle to undergo
nucleophilically triggered ring fragmentation in a manner similar to LTA4 itself
during its conversion to LTB4.4

The syntheses of 1 and 2 are elaborated in Scheme 1 The somewhat outré ring
substitution pattern of the oxabicycloheptene nucleus5 was constructed through the
auspices of a highly regiospecific intermolecular Diels Alder reaction. Substituted
furan 36 was treated with 1-cyanovinyl acetate in dichloromethane at ~ 18 kbar for
20 hrs to provide cyano-acetate 4 as the major product and isomer in a yield of 93%.
Diimide reduction followed by unmasking of the protected cyanohydrin with
methanolic sodium hydroxide afforded the ketone 5 in a yield of 86% for the two
steps. Adjustment of oxidation state to access the requisite C-1 (Leukotriene
numbering) carboxylic acid ester 6 was accomplished by sequential exposure of § to
tetrabutylammonium fiuoride In tetrahydrofuran, Jones reagent in acetone at 25° and
ethereal diazomethane. The overall yield for the three steps was 82%. Compound §
was subsequently transformed to its corresponding vinyl tnflate derivative under
standard conditions via conversion to the sodium enolate (NaHMDS, THF, -78°C) and
reaction with N-phenyl trifluoromethanesulfonimide (92%). The critical coupling
reaction between this viny! triflate and the appropriate dienyl or vinyl stannane 9 or
107 was accomplished via utilization of the excelient Stille protocol8, to afford after

purification on silica gel the corresponding diene or triene derivatives 7 and 8 in
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yields of about 50%.9 Conversion to the sodium salts of 1 and 2 was achieved via
careful hydrolysis using 0.25M sodium hydroxide in acetone. The sodium salts were
used for bioassay without .further purification. Interestingly, the diene and triene
esters 7 and 8 displayed a remarkable propensity towards intermolecular Diels Alder
dimerisation when stored neat at temperatures as low as -20°C and were, as a result,
routinely stored as dilute solutions in ethanol or hexane. The major product isolated
from this process (in the case of 7) was identified to be adduct 1110, rather than 12,
based on NOE experiments.1t Compounds 1 and 2 were evaluated in bioassays
established to whether these compounds were inhibitors of leukotriene By
biosynthesis in isolated enzyme and whole cell screens. Both 1 and 2 were found,
disappointingly, to be ineffective at inhibiting the conversion of LTA4 by a purified
LTA4-H enzyme.12 However, both compounds exhibited good inhibitory activity against
calcium ionophore induced LTB4 biosynthesis by the promyelocytic leukemia cell line
HL-60 at concentrations of 10-8M. Studies to elucidate the mechanism of action of 1
and 2 in whole cell systems and gain an understanding of why these compounds are

not LTA4-H inhibitors are currently in progress.
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a) 1-cyanovinyl acetate, 17-20 kbar, CHoClp, 25°C, 20hrs,~ 100%, b) KO,CN=NCO2K, CHzOH, CH3COH, 25°C then c) NaOH,
CHa0H, 25°C, 86% for the two steps, d} tetra n- butylammonium fluoride, THF, 25°C, ¢) Jones oxidation, acetone, 25°C, f) CH,N,, ether,
0°C, 82% for the three steps, g) NaHMDS, PhNTE,, THF, -78°C, 92%, h) § or 10, cat Pd(PhgP),, LiCl, THF, 50-60°C, 2.5hrs., ~50%.
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