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Abstract: The title bioactive eicosanoids were prepared from dimethyl L-malate by a convergent strategy exploiting the 
differential reactivity of ethereal dialkylcuprates towards tosylates versus bromides. 

Arachidonic acid metabolism by microsomal cytochrome P450 proceeds via olefin epoxidation, allylic 

oxidation, or o/w-l hydroxylation.’ The latter monooxygenase activity is most prominent in lung,2kidney,3 

and bone marrow4 where 20- and 19-hydroxyeicosatetraenoic acids (20- and 19-OH-AA, respectively) are the 

major cytochrome P450 arachidonate metabolites. The potent biological activities5 of 20-/19-OH-AA and their 

correlation6 with pathophysiologic disorders such as hypertension have stimulated wide interest in this pathway 

as a source of endogenous autacoids. Recently, additional monooxygenase metabolites have been isolated from 

a variety of mammalian tissues and their identities provisionally determined, in most cases, by mass 

spectroscopy.’ To expedite current pharmacologic evaluations, we confirm herein the structural assignments of 

two of these, viz., 18- and 17-OH-AA, and describe their enantiospecific total syntheses by a convergent 

strategy coupling the known aldehyde 1 with appropriately functionalized Wittig reagents derived from a single 

member of the chit-al pool (eq 1). 
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Scheme 1 summarizes the preparation of methyl 18(R)-hydroxyeicosatetraenoate (8). Regiospecific 

reduction of dimethyl L-malate (2) according to literature procedure* afforded dio13 from which 49, mp 83- 

84“C, was obtained by selective primary tosylation followed by silylation of the remaining alcohol. Low 

temperature diisobutylaluminum hydride (DIBAL-H) reduction of the ester and alcohol-halide interconversion 

under standard conditions provided the key intermediate, bromo-tosylate So, mp 102-KM°C. Preferential 



displacement” of the tosylate in 5 using dimethyl cuprate in EbO gave rise to bromide 6 that in turn was 

homologated to phosphonium salt 7 by displacement with a-lithiomethylenetriphenylphosphorane12. 

Generation [NaN(SiMQ), THF, -4O”C, 40 min] of the ylide from 7 and condensation with aldehyde 113 gave, 

after fluoride mediated deprotection and HPLC pUrification’4, methyl 18(R)-OH-AA (8), [a]?= -4’(c 0.35, 

acetone). Mitsunobu inversion’s (PhCQH, Ph,P, DEAD) of 8 and methanolysis (NaOMe, MeOH, 24’C. 2h) 

of the resultant benzoate led to the 18(S)-isomer in good overall yield. 
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“BH3~M~S,NaBH4,~,O~240C,0.5h.bTsCl,C~~N/~~Cl~(l:12),O”C,12h. 

?I3uPh~SiCl,CsH,N~(1:3)AgN03 (1.5 equiv), 24”C,12h. dDIBAL-H.CHK12,-78°C,2h. 
l CBrJPhsP,CH&l2,00C,0.5h. fMe2CuLi (3 equiv), EtzO,OY4h. ‘Ph#CHLi,THF, 

-78+-30°C,4h;HOAc.“NaN(SiMe3),,THF,-40°C,40mhK 1,-78-K% lh. iB@JP,THF.24°C.10h. 

Access to the C(17)-hydroxyl regioisomer was gained by selectively coupling tosylate 5 with diethyl 

cuprate in Et20 to give bromide 9 (Scheme 2). Conversion to phosphonium salt 10 by standard procedure and 

union of the corresponding ylide with aldehyde 1 as described above fumishedl’methyl 17(R)-OH-AA 

(ll),[a]g= +3.8’ (c 1.5, acetone), following desilylation. The S-isomer was prepared as earlier using the 

Mitsunobu sequence. 

Saponification of 8 and 11 and HPLC comparisons I4 of the resultant free acids with natural material 

derived from incubation’. of arachidonic acid with rat hepatic microsomal fractions as well as GC/NICI-MS 

analyses16 of the corresponding pentafluorobenzyl ester trimethylsilyl ether derivatives corroborated the initial 

structural assignments. Details of biological testing and the elucidation of additional monooxygenase 

metabolites will be reported elsewhere. 
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Scheme 2 
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l,-78’+O’C,lh. dBuNF, THF, 24’C, 15h 
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