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Summary. A stereospecific and chorally economical synthesis of LTE, starting from 

E-deoxy-D-nbose IS reported as part of a comprehensive and efflclent approach to the Leuko- 

tnenes (A, 8, C, 0, E). The process includes a novel approach to choral dienlc synthons. 

Leukotnene 8, (1) IS a component of the arachldonlc acid cascade which has been recently 

lsolatedl and characterized*. This local hormone stimulates leukocyte functlons3 (chemotaxls, 

chemokinesis), induces an increase in capillary permeablllty3 and causes smooth muscle contrac- 

tion4. The potential importance of LTE, in allergic and inflammatory states and the need for a 

better supply to lnvestlgate Its properties prompted us to embark on the synthesis of this 

mediator which we are now reporting. 

HO 

1, LT84 1. 

Our approach IS based on the reallzatlon that the common synthetic precursor, 

2-deoxy-D-nbose (L), which has been used in the stereospeclflc synthesls5s6 of LTA4, 

5-epi-LTA4, 6-epi-LTA, and 5-epl,6-epl-LTA, could also be utilized in the preparation of LTB,. 

In particular, we recognized the potential stereochemlcal and functional overlap between the 

hydroxyls at C-5 and C-12 of LTB, (1) and those at C-3 and C-4 of 2, respectively. 

The key step in our synthesis IS based on our flndlng that some C-glycosides which possess 

a leaving group on the tetrahydrofurane ring, could be considered as masked dienic precursors, 

as illustrated in the stereospecific conversion of 2 to 4. (The structure of 2 was secured by 

sodium periodate oxidation to yield ethyl (L, I)-6-oxo-2,4-hexadienoate and comparison with 

authentic matena17). The formation of compound 4 can be explalned by a B-ellminatlon to give 

the corresponding a,B-unsaturated ester denvatlve 5 which rearranges under the basic conditions 

to 4. 

3 R=OH 5 - 4 R=OH 
5 R=e 

1 R=- 
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Based on this observation, It was envisaged that replacement of the primary hydroxyl group 

in the C-glycoside 2 with an alkyl side chain (e.g. compound 2) and subsequent treatment with 

base will give the corresponding choral diene alcohol (7_) bearing the desired R conflgura- 

tion. The condensation of this C-14 fragment with the C-6 piece, 2, would give LTB,, 1, 

stereospecifically. 

The preparation of the key IntermedIates 1. and 19 was carried out as follows. Reaction of 

2 with 1.2 equivalent of (carbethoxymethylene)tnphenylphosphorane in reluxing THF for 6 hours 

gave the trio1 2 in 80% yleld5s6. The C-glycoside (a/8:1/1) 2 were then obtained by treating 

8 with a catalytic amount of sodium ethoxide in ethanol (95% yield). 

Selective tosylation of the primary alcohol 2 (1.1 equivalent TsCl, pyr.) and subsequent 

treatment with 2 equivalents of tert-butyldimethylsilyl chloride (CH,Cl,, Et,N, DMAP) gave the 

derivative 10 (82%). Displacement of the tosylate with sodium iodide in refluxlng acetone (18 

hours) led G the 7-iodo-C-glycoside 11 in 70% yield. The chain extension was then realized by 

adding the iodide 11 (at -25') to theheterocuprate reagent 12' (in ether), in the presence of - - 
0.3 equivalent excess of CuBr*Me.$', to obtain, after 16 hours, 

yield with 25% recovered starting material)". 

the C-14 unit 13 (36% isolated - 
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t-BDMS,b 
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lR=H R' = C02Et 

14 R = t-BDPSl R' = C02Et 

15 R J t-BDPS1 R' = CHEOH 

16 R = t-BDPSl R' = CH2P+Ph3Br- 

Removal of the silyl group (nBu,NF, THF) and subsequent mesylatlon (MsCl, Et,N, CH,Cl,) of 

the resulting alcohol gave the key Intermediates 5 in 71% yield. Treatment of 5 with 

2.5 equivalents of sodium ethoxide in ethanol (0.5 hours, R.T.) led cleanly to the dlenlc 

synthon 2 in 90% yield, [a]o = +11.4" (c 1.31, COCl,) which was transformed into 14 (90% 

yield), [a]o = +44.8" (c 1.25, CDCl,) using tert-butyld~phenyls~lylchlondel' (EtN, CH,Cl,). 

The ester 14 was then reduced by AlH, (THF) to the alcohol 15, [a]D = +21.9O (c 1.67, CDCl,). 

Brominationof the primary alcohol (CBr,, 2.5 equiv., Ph,P, 2 equiv., 0') and Its displacement 

with Ph,P (5 equlv.) in acetonitnle (R.T., 1.5 hrs) provided the C-7 to C-20 segment, in the 

form of the Wittig reagent 16. 

Since the stereochemlsGy at C-3 of the starting sugar, 2, was Identical to that at C-5 of 

LTB,, the synthesis of the C-l to C-6 segment of 1 was done using the same IntermedIates. 

Hydrogenation of the a,B-unsaturated ester 8 and formation of the kinetically favored acetonlde, 



~‘9~ CIS compound 20 (30% yield from 15), [a]~ = +202" (c 1.2, CHCl,) and 

b6,7 trans Isomer 2113 (12% yield Fom E), [U]O = +106” (c 1.0, CHCl,). The compound 22, - 
14 [c/j0 = +260° (c 1.0, CHCl,) , obtalned in 80% yield from 20 (nBu,NF, 10 equlv.) was then 

treated with K,CO, (10 equiv,) in MeOH-H~O (4.1) to give LT5,15(L) cleanly in 60% yield, U.V. 

(max.) CH30H*260, 270.5, 281. 

I 20 R = t-BDPSl 

gR=H 
11 R = t-BDPSl 

The identity of the synthetic material with native LTB416 was assured by comparison of 
their HPLC behavlour17 and their biological activities'*. 

The present synthesis of LTB, can be considered as being chrrally economical since all the 

choral centers of the synthetic precursor are malntalned as choral centers In the final target 

molecule. 4s such, it constitutes part of our comprehensive approach to the Leukotnenes, since 

from the same precursor, 2-deoxy-II-nbose f2), one can also obtain optically active LTA,, LTC4, 

LTO, and LTE, and their respective 1somers'F. 
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