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Summary: An efficient total synthesis of the host defense sdmulant maesanm has been achieved by a route 
featuring a photochemlcal aromatic annulation as a key step. 

In East Africa the Bwana Mganga ttibal medicine men prescribe an extract of the berries of the Maesa 

lanceolata bush as a drug for protection against cholera infection. Kubo and coworkers have identified maesanin 

as the active “host defense stimulant” compound in this drug, and in recent studies they have elucidated the 

structure of maesanin and confirmed the assignment by synthesis.1 hlaesanin is an inhibitor of KDO transferase 

and exhibits activity against gram negative bacteria; it also blocks Mpoxygenase and is under investigation as 

an antiasthmatic drug.*2 

Maesanin OH 
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The previous synthesis of maesanln by Kubo and coworkers employed a classical linear substitution 

strategy in which the requisite fifteencarbon appendage was introduced via the reaction of IO-pentadecenal with 

an aryllithium compound generated by directed metalarlon of a differentially protected 1,2,4-uihydtoxybenzene 

derivative. As detailed below, our synthetic approach involves the application of a convergent annulation 

straregy in which the six-membered aromatic ring is assembled from acyclic precursors in a single step with the 

pentadecenyl substituent already in place. Previously we have shown that the addition of vinylketenes to 

acetylenes provides an efficient annulation route to highly substituted aromatic systems.3 Our strategy for the 

synthesis of maesanin is based on a recently developed “second-generation” version of this aromatic annulation 

method4 in which irradiation of the a&unsaturated a’diaw ketone 2 triggers a photochemical Wolff 

rearrangement which produces the vinylketene 3, and thereby initiates a cascade of pericyclic transformations 

ending with the fourration of the desired substituted phenol. oxidation then furnishes maesanin. 
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The siloxyalkyne 8 was selected as the acetylene component for the pivotal aromatic annulation step. 

Siloxyalkynes can be conveniently prepared from carboxylic esters using the Kowalski reactions and function as 

outstanding ketenophiles in our aromatic annulation reaction. scm4$ (Z)-Ethyl 1 1-hexadecenoate (7), the 

immediate precursor to 8, was easily prepared in three steps from inexpensive ethyl 11-undecenoate (4) as 

outlined below. Hydroboration of 4 with 2 equiv of disiamylborane in THF (0 ‘C, 3 h) followed by oxidation 

with 6.6 equiv of 30% hydrogen peroxide and 3 equiv of sodium acetate (rt. 15 h) furnished ethyl ll- 

hydroxyundecanoate (5)’ in 78-82% yield after chmmatogmphic purification.* Swem oxidation9 then provided 

the aldehyde 610 (8692% yield), which was treated with pentylidenetriphenylphosphorane under Bestmann 

conditionslt (THF, -70 OC, 2 h, then 0 ‘C, 15 min) to produce the requisite unsaturated ester 712 in 88-94% yield 

(greater than 98:2 ratio of Z : E olefin isomers). Sequential treatment of 7 with 2.2 equiv of dibromomethyl- 

lithium (from the metalation of dibromomethane with LiW, -78 ‘C. 10 mm), 5.0 equiv of n-butyllithium (-78 

‘C, 10 mitt, then rt, 45 min), and finally 5.0 equiv of triisopropylsilyl chloride (-78 “C, 2 h, then rt, 16 h) gave the 

Et02C(CH2),CH=CH2 
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siloxyacetylene 813 in 52-54% yield a&r purification by column chromatography on silica gel. 

The diazo ketone 2 required for the key aromatic annulation reaction was prepared employing the 

improved “detiuaroacetylative” diazo transfer method recently developed in our laboratory.14 Exposure of 4- 

methoxy-3-butenone to 1.05 apdv of LiHlLDS in THF at -78 OC! for 30 min fumi&ed the corresponding lithium 

enolate. which was trifluomacetylated by treatment with 2.1 equiv of CF3C!QCH&F3 (-78 ‘C, 15 min). At this 

point the cooling bath was removed, and a solution of 3 equiv of methanesulfonyl azide, 1.5 equiv of 

triethylamine, and 2 equiv of water in acetonitrile was added to the reaction mixture. After 16 h at room 

temperature, tbe reaction was worked up, and the crude product was purified by column chromatography on 

silica gel to afford the a-d&o ketone 215 as an unstable orange oil in 39% yield. It should be noted that none of 

the desired diazo ketone was obtained when standard “deformylative” diazo transfer procedure~*~ were employed 

for this reaction. 

The key aromatic annulation step was accomplished by irradiating a degas& 0.5 M solution of the 

siloxyacetylene 8 and the diau, ketone 2 in 1,2-dichloroethane in a vycor tube using a low-pressure mercury 

lamp (254 nm). After 4 h, a second equivalent of 2 was added and irradiation was continued for 4.5 h. 

Concentration and chromatographic purification provided the phenol 917 in 53-54% yield. Cleavage of the silyl 

2 OH 

ether protective group and oxidation to produce maesanin was then achieved in a single operation (67% yield) by 

exposure of 9 to the action of 1.1 equiv of tetra-n-butylammonium fluoride in THF (-78 ‘C! to rt, 30 min) in the 

presence of oxygen. column chromatography on silica gel furnished maesanin as yellow needles, mp 69-69.5 “C 

[lit.* mp 69-70 “CJ, with spectral properties indistinguishable from those of an authentic sample of the natural 

. pKxiuct.‘S 
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