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A SHORT SYNTHESIS OF A KEY LEUKOTAIENE B4 SYNTHON 
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Abstract: The enantioselective epoxidation of the diene 5 is reported as the key step in 

a short synthesis of the LTB4 synthon 1. 

Leukotriene BQ (LTBQ), a recently characterised metabolite of arachidonic acid, is thought 

to be an important mediator in inflammatory and allergic diseases because of its potent 

chemotactic and smooth muscle contractile actions1*2. To date, four syntheses of LTBQ have 

been reported2-5, and three of these have utilised the Wittig coupling of either 1 or 2 with 

the aldehyde 1 as a means of constructing the LTBQ skeleton. Thus , 1 has been prepared 
in fourteen steps from D-(+)-mannose whilst 1 has been prepared in thirteen steps from 

2-deoxy-D-ribose3 and in fourteen steps from L-arabinose4. We now wish to report a six 

step synthesis of 1 starting from the diyne 4 which is easily prepared on a large (1 Mole) 

scale in three steps from propargyl alcoho16. 

0 COPh 

0"CX/VC02CH3 ---_) 

3 
-- 

LTB, j_ R=H 

2 R =SiPh,But 

OH cv 
0 

R L 
6 R=CH,OH 

7 R=CHO 

8 R=CH=CHCH=CH2 
Z/E 

OH 
Br 

409 



410 

Catalytic hydrogenation of 4 (Pd on BaS04 in pyridine) cleanly gave the z,Z-diene 2 7 (70%) 

which was subjected to an enantioselective epoxidation8 (1.1 equiv. each of Ti(OPri)4 and 

natural (+)-dimethyl tartrate, 2 equiv. of But02H, CH2C12, -25', 18h) to give the epoxide 6 - 

[[@Is5 -10.2O (Cz1.5, CHC13)] in 71% yield and 94% enantiomeric excess9. Collins oxidation 

of 6 (CrO3, pyridine, CH2C12, 23O, 0.5h) afforded the aldehyde 1 (77%) which was elaborated 

essentially as described previously2. Thus, reaction of 1 with allylidenetriphenylphospho- 

rane (1.1 equiv., THF, -78O, 1.5h) gave the conjugated diene 8 [67%, Z:E=4:1, [alE4 +40.6O 

(Cz1.5, CHC131, lit. 2 [a]65 +40.4O (C=3.5, CHC13)1 which was treated with dry HBr'O to give 

exclusively the labile E,E-conjugated diene 2. Without purification, 2 was treated with 

triphenylphosphine (3 equiv., CH2C12, 23O, 24h) to give, after concentration and tritu- 

ration with ether, the salt 1 as a white hygroscopic solid in 58% yield from 8. The reaction 

of 1 with 3" afforded the corresponding Wittig coupled product [29%, 62:6g=7:3, [a];5 

+152.6O (C=O.85, CHC13), lit. 2 [cl65 +164.4o (C.1.4, CHC1311 which on hydrolysis (NaOH/H20/ 

MeOH) afforded a 7:3 mixture of LTB4 and SE-LTB4 together with a trace of the corresponding 

C-12 epimers12 which inevitably arise from the intermediate 5 (94ge.e.). Preparative RP- 

HPLC 
12 

effected a very clean separation of this mixture to give LTB4 with >99% purity and 

with characteristic biological activity. 
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