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The major component of the oviposition attractant pheromone of the mosquito Culex pipiens

fatigans was shown to be (-)-(5R, 6S)-6-acetoxy-5-hexadecanolide (I) .1 For the chemical

synthesis of this optically active pheromone,2 carbohydrates such as D-mannitol2' and 2-deoxy-D-

ribose21 have been utilized as chiral templates. In this laboratory the natural pheromone has been

synthesized from (S)- and (i?)-O,O-isopropylideneglyceraldehyde independently, using

diastereoselective dihydroxylation as the key step.2m We now describe an enantiospecific

synthesis of the pheromone from D-glucose.

2,3-O-Ethylidene-D-erythrose (2), which can be easily prepared as an anomeric mixture in

three steps from D-glucose,3 was treated with triphenylnonylphosphorane in tetrahydrofuran to

afford a mixture of alkenes (3)4 in 95% yield (Scheme 1). Without separation of the geometrical

isomers, the alcohol (3) was converted to aldehyde (4) in 89% yield by Collins1 oxidation.

Addition of the appropriate three carbon unit was achieved by a Wittig reaction5 of aldehyde

mixture (4) with triphenyl(2-carboxyethyl)phosphorane in THF-DMSO (4:1) at -5 °C. Carboxylic

acid (5) was obtained in 69% yield after chromatography. Simultaneous hydrogenation of the two

double bonds in the presence of palladium on carbon gave (5R, 6S)-5,6-0-ethylidene-5,6-

dihydroxyhexadecanoic acid (6). Finally, removal of the ethylidene protecting group and

subsequent lactonization in aqueous trifluoroacetic acid (90%) furnished the known

hydroxylactone (7), [a]D20-12.4° (c 0.6, CHCI3). Acetylation of 7 gave the natural pheromone in

almost quantitative yield; [CX]D20-37O (C 0.4, CHCI3). The spectral properties (IR, ^ -NMR, MS)

of 1 were identical with those reported in the literature.2'

In conclusion, a concise enantiospecific synthesis of the natural misquito oviposition

attractant pheromone has been achieved from the most readily available carbohydrate, D-glucose.
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D-glucose
Cr
Y

HO C H = C H ( C H 2 ) T C H 3

Y

HOOCCH2CH=:CH CH=CH(CH2hCH3

Y
OHC

Y

HOOC(CH2)3 C10H21

YY

HO O

(-) - (5R, 6S) - 1

Reagents and conditions: a, Ph3P+C9Hi9Br", n-BuLi, THF; b, CrO3-2pyr., CH2C12;

c, Ph3P
+CH2CH2CO2HCl", n-BuLi, THF-DMSO (4:1); d, H2, Pd-C, EtOH;

e, CF3CO2H-H2O (9:1); f, AojO, Pyridine, CH2C12.

Scheme 1
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