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Abstract : A stereoselective synthesis of 5(5)-12(R) LTB 4 is described in this paper using a novel reaction, the sodium
amalgam induced reductive elimination of allylic dibenzoates for the selective synthesis of the EEZ - triene moiety.
The creation of the chiral centers was controled by a chiral sulfoxide group.

In most syntheses of LTB !, the conjugated E,E,Z triene moiety was prepared by Wittig reactions,
additions of vinyl cuprates, triple bond reduction or a combination of theses methods. We recently
reported? our discovery that a conjugated E,E,Z-triene could be prepared with a stereoselectivity higher
than 95% and in almost quantitative yield via Na/Hg reductive elimination of allylic dibenzoates,
readily made by coupling an allylic aldehyde with a propargylic alcohol:
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We report in this paper a stereoselective total synthesis of 5(S), 12(R) LTB, in which the conjugated
triene unit is prepared using this novel reaction and the chiral centers obtained by asymmetric synthesis
monitored by a chiral sulfoxide group.

The synthesis is based on the condensation of the optically active lithium acetylide of 6 to the
aldehyde 7 followed by reduction of the triple bond. Protection of the alcohols as benzoate esters
followed by sodium amalgam reductive elimination of the allylic dibenzoates lead to the isolation of
the trienic compound 11 in 81% yield (scheme 2) with no sign of the other possible double bond
isomers.

The optically active acetylenic compound 6 was prepared from the chiral aldehyde 1, which was
made by asymmetric synthesis and already described> for the synthesis of (6E) LTB,. Condensation of
the aldehyde 1 with Ph3P/CBr, gave the corresponding vinylic dibromide in 88% yield (scheme 1).
Dehydrohalogenation with butyl lithium in THF lead to the propargylic alcohol 3 in 88% yield. The
formylation was carried out with N-formyl piperidine in 83% yield. Finally the triple bond was reduced
with Lindlar catalyst (82%) and acetylene magnesium bromide added to afford compound 6 in 97%
yield.
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Scheme 1

Thg aldehyde 7 was already made by asymmetric synthesis? and used also in the synthesis of (6E)-
LTB3.

Condensation of the lithium acetylide of 6 to the aldehyde 7 afforded the diol 8 as a mixture of
diastereoisomers in 71% yield. Triple bond reduction with Lindlar catalyst (55%) and diol
benzoylation with benzoyl chloride in pyridine lead to the dibenzoate 10 in 909 yield. Following our
recent discovery?, the dibenzoate 10 in a 3/10 methanol/THF solution was treated® at -20°C with 6%
sodium-amalgam® for 2h giving the triene 11 in 81% yield. By 'H NMR and spin decoupling it was
possible to show the Z geometry of the C5 7 (J=10.9Hz) and Cy4 15 (J=11Hz2) double bonds and the E
geometry for the C%? (=15Hz) and Cyq.1; (J=14.7Hz) double bonds. The absence of any other isomer
was confirmed by '°C NMR showing only one set of 8 vinylic carbons (136.5, 135.5, 133.4, 132.1,
130.2, 127.5, 127.3 and 124.5). The primary hydroxyl group was oxidized without deprotection by
using PDC in DMF at room temperature in 62% yield ; the secondary t-butyldimethylsilyloxy group
did not react under these conditions. Finally deprotection with TBAF afforded LTB,4 (71% yield)
showing all the characteristics” reported in the literaturele.ij.m,

Hence this application showed the synthetic promise of the sodium amalgam reductive elimination
of allylic dibenzoates, easily made, to prepare conjugated E,E,Z-trienes in high yield and high
stereoselectivity. We are currently investigating extension of this methodology towards higher
polyenes as well as continuing our synthetic applications of this method.
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