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Summary: llsing L-and II-arabinose respectively as the source of chirality at C-12 in LTR,, 

efficient new syntheses of LTR, and 12-epi-LTR, have been realized. 

LTR,, a metabolite of arachidonic acid, has recently been isolated and 

characterized.' The biological activity of LTQ2 (potent chemotactic and chemokinetic 

properties and induction of vascular permeablity) and the availability of only ug 

quantities from biological sources has resulted in the synthesis of this important mediator 

of allergic and inflammatory states.3*4 In our first synthesis of LTR, la4 (Scheme 2) - 

2-deoxy n-ribose was used in a chirally economic manner to provide the two synthons ;! and 

Ab which were coupled to yield the natural product. The present approach, which is also 

entirely stereospecific in nature, was designed to allow more flexibility and versatility 

in our overall approach to the synthesis of metabolites of arachidonic acid and some of 

their isomers. This strategy is illustrated below for the synthesis of LTR, & (natural 

isomer) and l?-epi LTR, E. The selection of lb as target molecule was dictated by our -- 

desire to investigate the pharmacology, biochemistry and receptor binding properties of 

this isomer of LTR, in which the only difference with the natural product is the 

stereochemistry at carbon 12. Our plan was to develop stereospecific routes to hoth R and 

S isomers of 4 -* The two compounds could then be combined with z4 through an appropriate 4 

carbon unit to form the desired LTR, isomers la and lb. - - Retrosynthetic analysis for 

Synthon 4a (Scheme 1) shows that L-arabinose 3 is an appropriate starting material. _- 

SCHEME 1 

4a R*=H, R2=ot-RoPsi 

4_b Rs=Ot-WPSi, Q=H 

?631 
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SCHEME 2 

6 R=CHD 

9 R=_ 
Wll 

& R=COzEt 

3_b R=CH2P’PhgBr‘ 

IA Rl= H, RZ=Ot-BDPSi 

12b Rl=Ot-BDPSi, R2zt-j 

12 LTB4 Rl=H , R2zOH 

lb ll-epi-LTBq Rl=OH , R~=H 
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The hydroxyl groups at C-4 and C-5 of 5 could he considered as precursors of an aldehyde _ 

function while the hydroxyl group at C-3 will provide the desired chiral center in 42 and 

ultimately the 12R center in LTS 4 la. Equally the use of n-arahinose would yield the required 

12s configuration of 12-epi LTR, IA. 

Examination of the literature revealed a simple and efficient way to prepare 6 from - 

L-arabinose in 4 steps which was used as our starting material.5 

Thus silylation of acetonide 6 (t-Rufl,SiCl/DMAP/Et,N)6 afforded silylethcr 7, 

[aIn=-14.g0 (c=2.5, CHCl,) in 80% yield. Removal of the dithioacetal (NCS/AgNqa 

in CH,CN/H$ at V)7 afforded the sensitive aldehyde 8* in 60% yield. Condensation of _ 

aldehyde 8 with hexylidcne triphenylphosphorane in THF at _ -78" gave olefin 9_ in 55-61l% yield. 

Selective removal of the acetonide group (TFA/THF/H#,l6 hrs) afforded diol 10 -- 

[aln=-QS.l"(c=3,CHC1,) in 80% yield. Cleavage of the diol with Pb(nAc), in the presence of 

finely ground Na.$O, gave aldehyde 4a [a]n=-18",(c=2.n,CHCla) in 7!l-80% yield. Repeating 

the sequence, but starting from n-arahinose we obtained the S isomer 3 [a]n=+18.5° 

(c=3.n,CHC13). 

Treatment of aldehyde 42 with 1.2 eq of formylmethylcne triphenylphosphorane in benzene 

at 75-8n" afforded a,@-unsaturated aldehyde 11 in virtually quantitative yield. Condensation 

of 11 with excess triethylphosphonoacetate (NaH, henzene, rt, - 1 hr)' afforded dienester 3a 

[&,=+45"(c=3.0,CHC13) in >75X overall yield from $a. Ye have found this two step procedure 

for chain elongation hy 4 carbons of aldehyde 4a superior to other methods tried 

(Ph,P=CH-CHn'",Ph,P=CH-CH=CH-CHn" ,(Etn),Pn-CH,~CH=CH-Cnz~t/NaH1') both in yield and ease of 

purification. Fster 3a was transformed (l.Al~,, 2.CRr,/PhsP, 3.PhsP/CH,CN)4 to phosphonium 

salt A$ and then coupled with z (n-RuLi/TYF/HMPA)4 to obtain 1_2a, [a-J-,=+202", (c=l.O,CHCls). 

neprotection (nRu),,NF,THF) and hydrolysis afforded LTR, l_a_.13914 Repeating the ahove 

sequence starting with aldehyde ,44 afforded Lcb [a]p=+lnn" (c=.5,CHCI,) which was 

dcprotected and hydrolyzed to IZ-epi-LTR, J_b.15 12-epi-LTR, was found to be approximately 16 

times less potent than natural LTR, in the rat neutrophil aggregation assay.14 
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