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Abstract As part of a program to tdentlfy a stable LTB4 antagontst, several novel compounds 
contarnmg a 2,6-drsubstrtuted pyrrdlne ring In place of carbons 7-9 of the natural ercosanord were 
synthesized utrlrzrng a Pd-Cu cross coupling reaction 

Leukotrrene B4,5S,12R-6,14-~1~-8,1O-trans-e1cosatetraeno1c acid (LTB4). IS believed to be a potent 

mediator of Immediate hypersensmvrty reactions and lnflammatron 1 It stimulates aggregatron and 

degranulatlon of human neutrophlls, promotes chemotaxls and chemokrnesls of leukocytes, and IS a 

medtator of lysosomal enzyme release and superoxide generation 2 LTB4 also constructs respiratory 

smooth muscle v/a an Indirect mechanism involving stimulation of the release of cyclooxygenase 

products 3 

Receptors for leukotrlene Bq have been characterized In human neutrophrls and HL-60 cells 4 

Given Its srgnrflcant brologlcal actrvrty It IS possrble that a receptor level antagonist of leukotrlene B4 

mtght be therapeutrcally useful In the treatment of mflammatory diseases Although many 

compounds are known which Interfere wrth the blosynthesls of LTB4,5 relatively few agents have 

been prepared which directly block Its pharmacologlcal effects 6 We have begun a program with 

the goal of Identifying a stable LTB4 receptor level antagonrst Our strategy IS to design molecules 

In which the cls,trans,trans-tnene unit of leukotrlene B4 has been modified so as to render It a more 

stable entity Herein we describe our mrtlal efforts In this area with the synthesis of compounds 

(typified by U-75302) where a 2,6-dlsubstltuted pyndlne ring has replaced carbons 7-9 of LTB4 The 
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pyrrdme rmg was selected with the hope that the basic nitrogen would be a source of Internal 

hydrogen bonding to the C-5 hydroxyl group, thereby enhancing the molecule’s conformatronal 

slmrlarity to LTB4 

The carbon skeleton of the target compound and some closely related analogs were assembled 

by a series of palladrum-copper catalyzed cross couplmg reactIons between suitably functlonalrzed 

pyndyl bromides and 3-hydroxy-undec-5Z-en-1-yne (6) 8 The requrred pyrrdyl bromides were 

prepared starting with 6-bromo-2-formyl pyndme (lJ’J (Scheme 1) Reactron of 1 wrth the ylld 

formed from 4-carboxybutyltnphenylphosphonlum bromide and lrthlum (brs)trrmethylsrlylamrde 

(THF, 23°C) afforded the corresponding olefrn-acid as a 4 1 mixture of cls/trans Isomers In 69% 

yield 10 Careful chromatography of the mixture allowed the rsolatron of the pure c~solefm zm 54% 

yield lodolactonlzatlon of 2 (12, KHCO3, KI, aq THF) provrded lodolactone 2 In 94% yield 

Reductive removal of the rodme of 2 with trr-n-butyltln hydride (AIBN, toluene, 75°C) afforded 

lactone 4 (71%) Alternatively, base catalyzed methanolysrs of 3 cleanly gave epoxy-ester 5 In 81% 

yield 
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The palladlum-copper catalyzed coupling reactions between the bromopyndrne substrates 1 and 

acetylene 5 proceeded smoothly as shown In Scheme 2 In general, the reactions were carried out In 

tnethlyamme at 50°C for 1 5-4 h usmg 1 2 equivalents of acetylene and 2 mol % of (brs)trrphenyl- 

phosphrnepalladlum-dlchlorlde The yields for thus process ranged from good to excellent 

Treatment of the coupled products L wrth excess sodium (brs)-2-methoxyethoxy alummum hydride 

(Red-Al) (OX, toluene) served to reduce the acetylene to the desired trans allylrc alcohol as well as 

effected reduction of the C-l carbonyl 11 In the case of b It was necessary to run the reaction at 

23°C to allow for complete reduction, producrng llla 12 The correspondrng carboxyllc acids E were - 
obtained vra selectrve oxrdatlon of the primary alcohol of 111 with oxygen, catalyzed by platmum 

black (aq acetone, 50°C) 13 
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Scheme 216 
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- CH,Cll- U-75302(92) U-75305(32) 

b. 2 H-,_+WP#’ 65 
Hm 

U-75463(66) U-75360(60) 

c. 5 U-75465(65) U-76015(52) 

Compounds 111 and E were tested for their abllrty to tnhrbrt the brndmg of 1nM [3HILTB4 to 

human neutrophll membranes 14 At a dose of 1 PM, all of the compounds were found to compete 

effectively for receptor s&es with mhlbrtlons rangmg from 40-92% (% mhrbrtlon for 1 PM LTB4 = 

96) In addltlon, several of these compounds have been found to slgnrflcantly mhrbrt LTBa-Induced 

neutrophrl aggregation at concentratrons at least 100 times less than their Inherent agonist 

actrvrty 14 The compounds were also tested for their effect on LTBcmduced contractron of guinea 

pig lung parenchyma strips 15 At least one compound, U-75302 (ltla), proved to be an effective 

antagonist In thus assay at a dose (0 3 PM) where It was votd of agonrst actrvrty 

Several structural varrants of these compounds are currently under mvestrgatron In order to 

probe the nature of the mteractron of this class of compounds wrth the leukotnene B4 receptor 

The results of these studres, as well as detailed brologrcal evaluatrons, will be reported separately 
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