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Synthesis of ( )-Benzoleukotriene 6,: a Novel Leukotriene B, Analogue 
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As part o f  a program to identify therapeutically effective leukotriene B,-antagonists, w e  have 
synthesized benzoleukotriene B, in which the 2-6,7 double bond of LTB, has been replaced by a 
phenyl group. The synthesis relies heavily on patladium(o) -mediated vinylstannane/vinyl halide 
coupling reactions. 

Leukotriene B,, 5(S), 12(R)-dihydroxy-6,14-cis-8,10-trans- 
eicosatetraenoic acid (LTB,),' is believed to be a significant 
mediator of a number of inflammatory diseases,2 a stimulant of 
aggregation and degranulation of human neutrophils, a pro- 
motor of chemotaxis and chemokinesis of  leukocyte^,^ and 
a mediator of lysosomal enzyme release and superoxide 
generation., As part of our program directed towards the 
synthesis of potential new therapeutic agents for the treat- 
ment of inflammatory bowel diseases, we have examined the 
possibility that a receptor level antagonist of LTB,' might be a 
useful therapeutic agent for the treatment of ulcerative colitis. 
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Our initial efforts at designing an antagonist based on the 
structure of the natural ligand focussed upon the introduction of 
bulky substituents adjacent to potential key binding sites on 
the LTB, framework. To this end, the benzoleukotriene B, 
(BenzoLTB,)? analogue was selected as a primary target. The 
molecule was efficiently constructed in racemic form as shown 
in Scheme 1 with a heavy bias towards C-C bond construction 
via organopalladium(o) coupling reactions being adopted 
throughout the seq~ence .~  

1 -Bromo-2-iodobenzene (1) was exposed to pent-4-ynoic acid 
under the conditions of Sonogashira et aL8 and the resultant 
crude disubstituted alkyne dissolved in concentrated sulphuric 
acid at 0 "C. Quenching of the reaction mixture with water and 
work-up of the crude keto acid with ethereal diazomethane 
afforded the keto ester (2) in 96% overall yield after 
chromatography on silica gel. Coupling of (2) with trans-1,2- 
bis(tributylstanny1)ethylene under palladium(o) catalysis fol- 
lowed by treatment with molecular bromine provided the 
vinyl bromide (3) (57%). Compound (3) underwent further 
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Scheme 1. Reagents and Conditions: i, pent-6ynoic acid Et,NH, Cul, 
Pd(PPh,),; ii, conc. H,SO,, then H,O; iii, CH,N,, Et,O; iv, trans-1,2- 
bis(tributylstannyl)ethylene, Pd(PPh,),, PhCH,, 100 "C, then Br, in 
CCl,, 0 "C; v, (lo), Pd(PPh,),, PhMe, 100 "C; vi, HOAc, THF, H,O; 
vii, NaBH,, EtOH; viii, LiOH, MeOH, H,O 

facile Pdo catalysed coupling with the vinylstannane (10) 
under similar conditions [Pd(PPh,),, toluene, heat] to give the 
intermediate (4) (54%). Compound (4) requires only a minimum 
of functional group manipulation in order to afford benzo- 
leukotriene B3. Of note is the extremely efficient construction of 

7 Leukotriene B, and B, have similar biological properties (see Ref. 6). 
We chose to examine LTB, analogues because of potential synthetic 
simplification. 

$Prepared in racemic form by addition of Bu,SnH to the corre- 
sponding tetrahydropyranylated acetylenic alcohol cf. K. C. Nicolaou, 
T. Ladduwahetty, I. M. Taffer, and R. E. Zipkin, Synthesis, 1986, 344. 
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Scheme 2. Reagents: i, NaBH,, EtOH; ii, PPTS, MeOH 

the entire BenzoLTB, framework in only 5 steps in excellent 
overall yield (30%). In our initial efforts to complete the 
synthetic scheme, (4) was converted into the mixture of alcohols 
(6) under standard conditions (NaBH,, MeOH, 0 "C, 95%) and 
then exposed to a solution of pyridinium toluene-p-sulphonate 
(PPTS) in methanol (Scheme 2). Surprisingly, little BenzoLTB, 
methyl ester was formed (12%) with the 12-methoxy derivative 
(8) (leukotriene numbering) and the isobenzofurans (cisltrans, 
-1:l)  (9) being major side products. The synthesis was 
completed successfully by sequential unmasking of the 12- 
hydroxy group (HOAc-THF-H,O, 3 :  1 : 1,25 "C), borohydride 

reduction of the resultant keto ester (NaBH,, EtOH, 0 OC, 85%), 
and lithium hydroxide induced saponification of benzo- 
leukotriene B, methyl ester. The racemic mixture (5)  was 
obtained in 20% overall yield from 1 -brorno-2-iodobenzene.* 

Our current efforts are focused on the asymmetric synthesis of 
the four individual components of benzo LTB, in order to 
determine the relative agonistlantagonist profile of each isomer. 
The initial pharmacological profile of (5) proved to be quite 
interesting, however, as (5) was able to inhibit LTB, induced 
neutrophil degranulation (IC5" 0.3 PM) but was unable to inhibit 
LTB, induced neutrophil migration in a modified Boyden 
Chamber at concentrations up to l t 5 ~ . ?  

In summary, we have completed a concise, stereocontrolled 
synthesis of a pharmacologically unique leukotriene B, receptor 
antagonist using a route which should prove to be eminently 
adaptable to the synthesis of other novel leukotriene B, 
analogues. 

* All new compounds exhibited analytical data ('H and n.m.r, i.r. 
and m.s.) consistent with their assigned structures. The yields reported 
are for chromatographically pure samples. 
t Biological assays are provided by Dr. B. S. Tsai, R. Keith, and D. 
Villani-Price of the GIDR biochemistry group at Searle. 
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