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ASYMMETRIC SYNTHESIS OF THE DIASTEREOISOMERS OF THE
LEUKOTRIENE B4 ANTAGONIST, U-75302
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summary: A synthesis of the four diastereoisomers of U-75302 has been completed using (R) and (S)-
g’l\ycidol as the precursors to the Cs chiral centers and asymmetric reductions of a ketone to generate
the Cy2 centers.

In 1988, Morris and Wishka described the synthesis of a series of 2,6-disubstituted pyridine
analogs of leukotriene B4 (LTB4) which were found to bind competitively to LTB4 receptors in human
neutrophils.1.2 One of the compounds (1, U-75302) was described as an effective antagonist to LTB;3-
induced contraction of guinea pig lung parenchyma strips at a concentration (0.3 uM) where it is
devoid of agonist activity.1.3 Other work has shown that 1 blocks antigen-induced eosinophil
migration into the lungs of sensitized guinea pigs.4 The synthesis of 1 was designed 1o give a racemic
mixture of the four diastereoisomers of 1. With the finding of desirable biological properties for 1,
the question arises naturally as to whether the agonist and antagonist properties of this substance
might be split among the diastereoisomers. To address this question, we have carried out the
asymmetric synthesis of the four diastereoisomers of 1 as described in this communication.
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1, U-75302

The synthetic approach we have developed takes advantage of several aspects of the original
synthesis! of 1. In that synthesis, 1 was constructed by elaboration of a C1-Cq fragment {(numbering of
atoms is by analogy to the numbering of LTB4) and coupling of this to a C19-C2g fragment. The
coupling reaction was the penultimate step of the synthesis and was followed by an efficient
reduction as the final step. Application of this approach to suitable enantiomerically pure fragments
offered an attractive route for assembly of the four diasterecisomers. We therefore undertook
asymmetric synthesis of the two needed fragments by methods that could be used to generate both
enantiomers of each fragment.
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For the Cy-Cg fragment, the synthesis outlined in Scheme 1 was developed. (5)-Glycidol 3-
nitrobenzenesulfonate (2), readily available from the asymmetric epoxidation of allyl alcohol,5
provided the asymmetric carbon for the eventual Cs position. The epoxide ([alp +22.35°) was
subjected to boron trifluoride etherate assisted6 opening at the 3-position by nucleophilic attack? of
the anion of propargyl-THP (3),8 giving a six-carbon chain (4) corresponding to Cy-Cg of the desired
fragment. This hydroxy-nosylate (4) can be isolated and purified but the crude product is conveniently
transformed into epoxide 5 (71% yield) by reaction in the presence of potassium carbonate-methanol.
Boron trifluoride assisted ring opening of epoxide 5 with the anion derived from 2,6-
dibromopyridine? (6) gives 7 (48%) accompanied by a side reaction that produces 1,6-dihydroxyhex-2-
en-4-yne 6-THP (~10%) and recovered 5 (17%). Catalytic reduction of the acetylenic bond of 7 (90%)
and subsequent removal of the THP group (92%) both proceed smoothly to give a C1-Cg fragment, (§)-
8,10 suitable for the coupling process. Repetition of the steps of Scheme 1 using (R)-glycidyl 3-
nitrobenzenesulfonate in place of the (5)-enantiomer leads to the synthesis of the epimeric (R)-8. The
enantiomeric purity of (5)-8 and (R)-8 was determined from the NMR spectra of the bis-Mosher esters
and was > 98% ee for both isomers.

A number of alternatives exist for preparation of the C1g-Czg side chain in optically active
form.11 With alcohol 9 availabie from the synthesis of 1, we decided to examine asymmetric reduction
of ketone 10, derived from 9, as a route to the (R) and (S)-enantiomers of this side chain (Scheme 2).
Oxidation of 9 with Jones reagent provided a satisfactory route to ketone 10. Reduction of 10 with
(8)-Binal-H12,13 at -100°C generated (5)-11 with an ee of 90% as determined from the NMR spectrum
of the acetate derivative in the presence of Eu(hfc)3. Removal of the silyl group provided the C19-Cpg
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fragment (5)-12 (47% yield overall from 9) needed for the coupling reaction. In a similar way,
reduction of 10 with (R)-Binal-H followed by desilylation gave the epimeric (R)-12. Correlation of the
sign of rotation of (8)-12, [alp -10.9°, with a sample of known absolute configuration11 confirmed the
assignment of configuration. We also have found that the diastereomeric urethans!4 13 and 14,
derived from 9, are separable by chromatography. Reductive removal of the urethan group from the
pure diastereoisomers with Dibal provides an alternate route to ($)-12 and (R)-12 with ee >95%.
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Palladium-copper promoted coupling! of the two fragments, (5)-8 and (5)-12, gave 15 in 97%
yield. Finally, Red-Al reduction of 15 produced (5$,125)-16, (70% yield), mp 75-76°C, [alp -51.47° {c =
5.25, CHCl3), a diastereoisomer of 1. Three repetitions of the coupling-reduction reaction sequence
using the remaining three combinations of fragment 8 and 12 enantiomers gave (5R,125)-16, (70%),
an oil, [alp +1.29° (¢ = 5.12, CHCI3); (5R,12R)-16, (60%), mp 77-78°C, [alp +51.16° (¢ = 5.02, CHCl3);
and (55,12R)-16, (83%), an oil, [alp -0.95°C (¢ = 5.50, CHCI3). Attempts to derivatize the
diastereoisomers as acetates or Mosher esters were unsuccessful, so the compounds were first reduced
catalytically over platinum to remove the Cyg and C14 double bonds. Then derivatization as the tris-
Mosher esters was possible and,high field NMR spectra of these esters confirmed that the same degree
of optical, purity was present in the final products as had been observed in the fragments 8 and 12.
Biological evaluation of the four diastereoisomers will be reported separately.16
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