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SUYMARY: A new stereospecific synthesis of etherljlosljlolipids leading to Z-lhiOPAF iS 
reported. 

Structurally nodified dsrivatives of platelet activating factor (PM1 represent an 

inportant class of exceptionally potent biologically active e.2-5 Specifically, a 

nut&r of alkylglyceropboqbocholines have been shown to exhibit platelet activating', 

antihypertensive and insundulating activities, as well as selective tumor cytotoxicity 

against a series of human cancer cellsl. The high potency andwide spectrumof biological 

activity of PAF itself are generating a great deal of current interest5, yet elucidation of 

its mechanism of action in biochemical as well as in physiological-regulatory processes 

remainstobe accomplished. Consequently, development of efficient synthetic methods for 

the preparation of biologically active structural analogues of platelet activating factor has 

become one of the most timely problems in lipid chemistry and biochemistry today. 

In the present comunication we describe a new stereospecific phoqbolipid synthesis 

focusing on the preparation of l-hexadecyl-2-thioacetyl-2-deoxy-~-glycero-3-phos@choline 

(2-thioPAF, (1)) a thiol-producing probe for the study of PAF-netabolizing enzymes Sa(Schams 

1). The sequence should be readily applicable to the synthesis of a series of related 

ether-phosrholipid derivatives for structural, chemical and cell-biological studies. 
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Our approach to the synthesis is based on the following elements: 1) l-tosyl- 

2,3-isopropylidene+-glyro16 provides a suitable chiral conduit to construct the target 

molecule around the optically active center, 2) the thioacetyl group is introduced by 

nucleophilic sulfur-displacement at the ~itrobenzenesulfonyl-adivated secondary glycerol 

function (through inversion of the configuration of the m-2-carbon), and 3) the 

plospbocholine moiety is elaborated yin a B-bromoethyl phosphodichloridate - trixethylamine 

Sequence. Significantly, the synthesis requires only minimal use of protecting groups and it 

presents a general route to a wide spectrum of structurally well-defined PAF analogues.' 
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SCHEME 1 
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l-D-hexadecylglycerol (3) was obtained fran a reaction of D-2,3-isopropylideneglycerol 

tosylate (2) with hexadecanol in the presence of 1 equiv. NaH in tetrahydrofuran, followed 
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by acidetalyzed daprotection of the diol function using methanolic HCl at r.t. for 1 hr 

(65% from (2)). Tritylation of the alkyl glycerol (3) with trityl chloride/triethylamine 

gave compound (4) in 75% yield, which then was allowed to react with excess p-nitrobenzene- 

sulfonyl chloride/e(dimathylamino)pyridine in anhydrous chloroform for 48 hrs. at r.t.. 

The resulting p-nitrobenzenesulfonate was detritylated with HC1 gas in chloroform-n-ethanol 

(1:l) at r.t. for 1 hr yielding compound (5) in 90% (m.p. 5110). Anal. talc. for C25~43qS; 

C, 59.85; H, 8.64; N, 2.79; S, 6.39; found C, 60.16; H, 8.55; N, 2.87; S, 6.82. The alcohol 

(5) was treated with potassium thioacetate in dry acetonitrile at r.t. for 6 hrs. to give 

the thioester (6) which was purified by Sephadex LH-20 chromatcgraphy.8 Compound (6) was 

dried in over P2G5, and phosphorylated with B-broxoethyl phos@odichloridateg in dry 

chloroform, in the presence of excess triethylamine at r.t. for 18 hrs.. The crude 

bromoethyl @ospholipid was stirred with aq. 0.1 M KC1 for 1 hr, extracted at pH 3.0 with 

chloroform, dried over P2G5 and then treated with anhydrous trinethylamine in CHCl3 at 600 

(in a pressure - bottle) for 14 hrs.. Passage of the product (1) through silica gel colurm 

KHCl3-MeOH-H20, 65:25:4, Rf = 0.31) gave chromatcgraphically pure &os&olipid (47% 

isolated yield" from alcohol (6)). lH-n.m.r. KDCl3), 60.88 (br t, 38, - CH31, 1.26(s, 

28H,- CH21, 2.34 k, 3H, - CCCH31, 3.45 (5, 9H, - NKH3)3), 3.45 - 4.35 (m, 11 A). Anal. 

Calc. for C26Hg$JOgPS'H20, C, 55.99; H, 10.12; N, 2.51; P, 5.55; S, 5.75; found C, 55.82; H, 

10.11; N, 2.69; P, 4.48; S, 5.45.11 The stereochemistry of the product (1) was ascertained 

by enzymatic hydrolysis using bee-venan phospholipase A2. Exhaustive hydrolysis of 

2-thioPAF in mixed micelles with Triton X-100 (1:8) at 4ooC gave 97.0 f. 5% chiral purity.12 

Preliminary results indicate that compound (1) exhibits potent hypotensive activity at 

the picomolar level.13 
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