
31 7/84 7Z, 9E, 11 E, 142- Leukotrienes 651 

Arch. Pharm. (Weinheim) 317, 651-652 (1984) 

Syntheses of 72 ,9E,  11E, 142-Leukotrienes 
Synthese von 7 5  9E, 11E, 14Z-Leukotrienen 

Bernd Spur*, Heiner Jendralla 

Department of Chemistry, Harvard University, 12 Oxford Street, Cambridge MA 02138 and 
Department of Rheumatology and Immunology, Brigham and Women’s Hospital, Harvard 
Medical School, Boston MA 02115, U.S.A. 

Attilio Crea, Wilfried Peters 

Institut fiir Medizinische Mikrobiologie und Institut furAnorganische Chemie I der Universitat 
Dusseldorf, Universitatsstr. 1, D4000 Dusseldorf 

and Wolfgang Konig 

Lehrstuhl fiir Medizinische Mikrobiologie und Immunologie, Arbeitsgruppe fur 
Infektabwehrmechanismen, Ruhr-Universitat Bochum, D-4630 Bochum 
Eingegangen am 9. Marz 1984 

The discovery of the leukotrienes and the further elucidation of the biosynthesis of these important 
mediators of inflammatory and allergic disorders has initiated syntheses of a large number of 
leukotriene analogues in order to find the biological active sites and  antagonist^'^^) 
Until now there have been only 2 descriptions of the synthesis of a 7-cb isomer of the naturally 
occurring leukotrienes. This isomer displayed contractile activity on isolated guinea pig ileum and 
induced bronchoconstriction in guinea pig, its activity is about 1/10 of the natural leukotriene~~*~). 

In this paper we wish to describe the first synthesis of the 7Z,9E,llE,14Z-LTA4, C4,D4, 
and E, possessing the same stereochemistry as the highly chemotactic LTB, in order to 
evaluate the full biological effect of the polyene system on the contractile and chemotactic 
activity of these peptide conjugates. 
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The synthesis is based on the Wittig coupling of the phosphorane of (2)-3-nonen-l-y1 
triphenylphosphonium bromide (1)6) with the dienealdehyde 2 which was synthesized 
according to Ernest et aL4). This strategy seems to be superior to a Wittig reaction using an 
appropriately modified C-13 Wittig reagent and the well known C-7 epoxyaldehyde, 
because the final reaction step is not ~tereospecific~~'). 

The crude dienealdehyde 2 was purified by column chromatography over SiO, using 2 : 1 
hexane, ethyl acetate. 'H-NMR indicates a 4 : 1 mixture of the 7-cis-aldehyde 2 and its 
7-trans isomer which was further purified by low temperature crystallization. Thus the 7-cis 
aldehyde 2 was obtained as a yellow to green oil and subjected to the final Wittig coupling 
with 1 in THF for 15 min (-78°C). Standard work up furnished the 72,9E,11E,14Z-LTA4 
methyl ester 3 in 65 % yield with a geometrical purity of 85 % (lH-NMR). This product 
could be purified by h.p.1.c. using 100 : 0,7 : 0.7 hexane/ethyl acetate/triethylamine on 
pPorasil. 
It was fully characterized by UV (271sh, 280, 290sh nm) and 'H-NMR spectroscopy. 'H-NMR 
(CDC13)of3: G(ppm) = 2,38(H-2), 1,90-1,50(H-3,4),2,86(H-5, J5,6 = 2,0Hz),3,48(H-6, J6,,= 9,O 

(H-131, 5,40 (H-14), 5,45 (H-15), 2,05 (H-16). 1,28 (H-17 - 19), 0,88 (H-20), 3,67 (OCH3). 
Reaction of 3 as previously described'-") with glutathione, cysteinylglycine, and cysteine 

in methanolhiethylamine (1 : 1) with subsequent RP-h.p.1.c. provided the 
7Z,9E,llE,14Z-LTC4 4, LTD, 5, and LTE, 6 in the form of the monomethyl esters. 
Alkaline hydrolysis with K$03 liberates the free leukotrienes which were homogenous on 
RP-h.p.1.c.. They were tested on isolated guinea pig jejunum. Only LTC, 4 showed a weak 
activity whereas LTD, 5 and LTE, 6 were nearly inactive indicating that the 
stereochemistry is an important factor for the contractile activity"). We are hopeful that 
related analogs can be found that will exhibit SRS-A antagonism. The possible mode of 
action and potential utility of these and related compounds will be the subject of further 
communications. 

Hz), 5,05 (H-7, J7<8 = 11 Hz), 6,O-6,7 (H-8- ll), 5,47 (H-12, J11,1, = 15 Hz, J1,,13 = 7,5 Hz), 2,92 

This research was supported by the Deutsche Forschungsgemeinschaft (DFG) 

References 

1 B. Samuelsson, Angew. Chem. 95, 865 (1983). 
2 E. J. Corey, Experientia 38, 1259 (1982). 
3 R. H. Green and P. F. Lambeth, Tetrahedron 39, 1687 (1983). 
4 I. Ernest, A. J.  Main, and R. Menasse, Tetrahedron Lett. 1982, 167. 
5 J. C. Buck, F. Ellis, and P.C. North, Tetrahedron Lett. 1982, 4161. 
6 J. Rokach, Y. Girard, Y. Guindon, J. G. Atkinson, M. Larue, R. N. Young, P. Mason, and 

G. Holme, Tetrahedron Lett. 1980, 1485. 
7 B. Spur, A. Crea, W. Peters, and W. Konig, Tetrahedron Lett. 1983, 2135. 
8 B. Spur, A. Crea, W. Peters, and W. Konig, Arch. Pharm. (Weinheim) 316, 572 (1983). 
9 B. Spur, A. Crea, W. Peters, and W. Konig, Arch. Pharm. (Weinheim) 316, 968 (1983). 
10 B. Spur, A. Crea, W. Peters, and W. Konig, Arch. Pharm. (Weinheim) im Druck. 
11 B. Spur, A. Crea, W. Peters, and W. Konig, in preparation. 

[KPh 3051 




