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Abstract: 3(S)-Hydmxy-m B, (la), its 3(R)-epima lb, and a 14.15acetylenic endogue were effWently prepad 
vie cheletiakamtrolled reduaion of keme 12. obtained by acetylide addition te ehbal Ehydmxylacmes 7p. 

Leukotriene B4 (LTB,) is an important lipid mediator in inflammatory and immunologic responses.r In 

recent years, considerable attention has been devoted to elucidating its metabolic fate;lespecially by catabolic 

processes that result in inactivation. 3 However, Shirley and Murphy4 observed that low levels of ethanol 

interfere substantially with the normal O-oxidation of LTR, by hepatocytes in vitro, tesuhing in the accumulation 

of a new metabolite identified by mass spectroscopy as 3-hydroxy-leukotriene B4 (3-OKLTESJ. It is important 

to note that such doses of ethanol are encountered by even casual consumers of alcoholic beverages. More 

signif~candy, 3-OH-LTR4 retains or transcends the biological protIle of the parent autacoid and, thus, may 

represent the long-sought ethanol inducible chemotactic agent associated with fibrotic and cirrhotic liver 

degenemtion.5 
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To expedite phaum~~~ogic evaluations of this unique, bioactive secondary metabolite. we descrik herein 

the asymmeuic total syuthesis of 3(S)-OH-LTB4 (la), its 3(R)-epimer (lb). and a 14.15~acetylenic anal0gue.e 
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Ourapproach(SchemT)wasbasedonaversatile,convergentsaategyutilizingdre~y~kprecursors 

2.3, end 4 which cornspond to C(ll)-C(20), C(6)-C(lO), and C(l)-C(S), respectively. 
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*PwCt, &NO* C&N (5 equiv), CH&I, 23°C. 3 h.v&O, CsHsN/CH&, 0°C. 2 h; DBU (10 equiv), 
23oc, 10 h.qO% WIG. b(l abn). EtOAc, m, 10 h.~Ac/THF/H@ (l:l:l), 7VC, 14 h..PCC (3 equhr), 
A)209, CH&, 23%. 8 h.‘Bu,NF, THF, 23°C. 3 h.gPhCO&l/DEAD/Ph~ (2 equiv each), THF, 23%. 0.5h. 
hNaOMe. MeOHIlHF. 23$3 h!t-BuPh$X.$ imiiazole. DMAP. DMF. 5ooC. 3 h. 

Methyl &2deoxy-D-ribopyranoside (4)’ was converted to the pivotal methyl Itao by @osekaive 

silylation9 of the C(3)-alcohol (Scheme II). Minor amounts (-5-W) of contaminatory C(4>silyl ether were 
. easilylemoved~ yafterdehydradonoftheremainingfreeaIcoholandcatalytkhydtogenetion. 

Mild acidic hydrolysis afforded lactol6 from which &tone 710 was obtained by pyridinium chlom&oma& 

(XXX) oxidation. The epimer of 7 was acquind from 5 by desilylation, routine Mitsunobu inversion using 

benzoic acid, and aponWadon. FMection of the resultant alcohol g followed by hydrolysis and PCC oxidation 

BS described above furnished 9. 

Convergence of the three subunits into the complete carbon framework and final elabomtion to 3-OH- 

LTB., are outlined in Scheme IIL Homer-Emmons condensation of aldehyde 211 witb the ylide of 312 at low 

tetnpzatun? and selective depmtection of the terminal acetylene led to trans. traardknyne 10 acwqmid by 
(8% of the cis,traAsomer.t3 Incubation of 10 with n-BuLi generated the Aated azetylide anion that was 

almost quantitatively acylated with 7. The resultant adduct, 11, was oxidii in two-steps using PCC followed 

by Jones we EsterScation with excess diaxomethane and subsequent fluoride mediated deptection 

ultimately gave 12a. Chelation controlled reduction of the ketone in 12a according to Evanst4 af&rded a 3:l 

UC mixture13 of threo-diol13a and its S(R)-epimer in 87% combined yield. 

Rep&ion of tbe foregoing sequence using lactone 9 proceeded analogously and with comparable yields 

to give 12b. In this case, however, ketone reduction by the Narasaka protocolt~ was somewhat less 

stemospec&; erythro-diol l3b and its S(R)-isomer were isolated as an -2: 1 diastereometic mixture” in 73% 

combined yield. Rieke zinc reduction16 of 13a,b proved highly cis-selective and provided cunvenient access to 

14aW from which free acids lab could be prepared by saponifkation. 
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a:R=H,R=OH b:R=OH,R’-H 

‘3. LW=+& THF. -78°C lo -20°C. f h; add 2, -75% to -WC, WI=. 2 h.b”zCO, MeOH. 23%. 3 h.%Buu, Tl-u=. -78% 
to -3@%. 1 h; 7. TM. -73% 0.5 h.dPCC (3 oquhr)lA&&+ CH2Clp. 23%. 2 h.%10&$30,, Me&O, -7aDC, 0.5 h; cl+&, 
@‘G 0.3 h.Bu,NF (1 M In THFyH20MoAc (1:42). THF. 45% 16 h.%le,NHB(OAc)S (lo equiv). CH&NtHOAc (1:l). -40%. 
20 h.hBu~B (1.2 equhr). MF. 23oC. 2 h; NaBH4 (1.2 eguiv). II-IF. -100%. 4 h; than -78%. 6 h.~n(lUke). THFA-I~/MeOH 
WI:% @‘G 4 h!UOH. THFMP (3:l). 23%. 3 h; oxalic add (pH 4.5). 

Additionally, the 14.15acetylene analog of la was assembled as described above statting with the 

known17 acetylenic version of 2. As expected,16 only the conjugated, propargylic acetylene underwent 

hydrogenation with Rielce zinc. By taking advantage of this differential reactivity, it should be possible to site- 

specifically introduce ZH- or JH-isotope labels for quamitation and metabolism studies. Comparisonsts of la,b 

with natural material established the 3(S)-stereochemistry. Results of biological testing will be reported 

elsewhere. 
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