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Summary Using D-Xylose as a source of chirality at C-5 and C-12 in LTB4, an efficient synthesis 

of the optically active propargylic alcohols A and 8, chiral precursors for the LTB4 synthesis, has 

been achieved. 

Leukotriene B4 (LTB4), a member of the arachidonic cascade identified by Borgeat and Samuels- 
1 

son , IS a potent chemotactrc agent and its implication in inflammatory processes is very likely 

and is being actively investigated. 

Since 19X0, several syntheses of LTB,, have been published2a-g and one report describes the 

preparation of chiral intermediates3. In every case, a common approach was used, based on a final 

Wrttrg reaction step. We are now describing a new approach to the synthesis of LTB4, based on 

the following retrosynthetic scheme: 

OOH 

n 
ll-Xylose 

Cleavage of C7-Cg and Cq-CIo bonds leads to chiral fragments Cl-C7 [B] and C,o-C20 [A] 

and a single olefin [Cl. Fragments [A] and [B] are chit-al propargylic alcohols which can be prepared 

from a common precursor: Dxylose. The final carbon-carbon bond could be formed by coupling 

of fragments [A] and [B] with [Cl according to a method developed by Linstrumelle 
495 . 

The deoxy compound 1 could be easily obtained from D-xylose’. Removal of the dithioacetal 

(red HgO/BF3-Et20 in THF-H20J7 afforded the 8hydroxy aldehyde 2 in 90% yield. Reaction of 
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B-Hydroxy aldehyde 2 was reacted with methyl (triphenylphosphoranylidene) acetate (1.02 eq., 

AcOEt, 1 h, reflux) to give the crude unsaturated ester 10 as a mixture of the 2 and E isomers 

(Z:E= I: 10) which could be separated by silica gel column chromatography: IOZ (7%), [a], = +9.5” 

(c, 1.84, CCI4); 6 H3 : 6.45 fpprn (II3 2 1 11.3 Hz); 10E (72?6), ia], = + 16" (c, 2.25, CC$); 6 H3 : 

6.97 ppm (II3 2 = 16.0 Hz). Catalytrc Hydrogenation of the mixture of isomers 10 (10% Pd/C, AcOEt, 

15 psi, 24 h) ‘gave the saturated ester 11 (95%), [al, = +I 1.5” (c. 3.28, CCI,)" which was benzoylat- 

ed (I.1 eq. BzCl, pyrldrne, r.t.) to give 5(R) 12 (84%), [al, : +23” (c, 3.40, CC14). 

The 5(S) benzoylated conlpound 13, could be obtained using a methodology first proposed by 

st,11f5. Reactron of the alcohol II with 3.0 eq. Ph3P and 1.5 eq. Zr1(0Bz)~, (toluene, O”C, then 

dropwise additron of 3.0 eq. of diethylazodrcarboxyIate, r.t.) 
I6 

yrelded benzoate 13 (70% after purifr- 

cation) f7, [ol, = -0.5” (c, 2.04, CCl4). Cleavage of the acetonide (TFA/H20, 9:1, 30 mm, 0°C) 

gave the dial 14 (91%), [al, = -4” (c, 1.50, CCi4) which was converted Into the aldehyde 15 (1.2 

eq. Pb(OAc)4, CH2C12, 2.0 eq. Na2C03, 30 min, 0°C) in 75% yield, [aID = -37” (c, 2.45, CCI,)“. 

The aldehyde 15 was then treated with bromomethylenetrlphenyiphosphorane (I.5 eq. Ph3PtCH2 

Br,Br-, 1.3 eq. t-BuOK, THF, -7Z”C), to give the bromovinyl derivative 16 (7Ooio) as a mixture of 

Z and E isomers 
19 

which could not be separated. 

Debenzoylatron of compound 16 (catalytic MeONa, MeOH, r.t.) gave a mixture of the (Z,E)- 

bromovinyl alcohols 17 and Z-bromovrnyl lactone 18 in a 4: I ratio 
20 

(65% overall yreldj which could 

be separated. Reaction of the Z-bromovinyl lactone 18 with t-HuOK (1.05 eq. t-HuOK, THF -78°C 

to -20°C) produced the acetylenic lactone 19 m only moderate yield 
21 . Fmally, dehydrohalogenation 

of the (Z,E) mixture of bromovinyl alcohols 17E (2.0 eq. t-HuOK, DME, -78°C to r.t.) yreldad the 

E-bromovinyl alcohol 17 and the propargylic alcohol [Bl in a I: 3 ratio (92% overall yreld) which 

22 
could be separated by flash chromatography and fully characterized . 
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