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Preparation of 2-0-Arachidonoyl-1-O-stearoyl-sn-glycerol and
Other Di-O-Acyl Glycerol Derivatives

Piers R. J. Gaffney and Colin B. Reese

Department of Chemistry, King's College London, Strand, London WC2R 2LS, England

Abstract: R(-)-2,3- and S(+)-1,2-O-Isopropylidene-sn-glycerols (4 and 9) are converted into 2-O-
arachidonoyl-1-O-stearoyl and 2-O-arachidonoyl-3-O-stearoyl-sn-glycerols (2 and 3, respectively); glycerol
is also converted into its racemic 1,2- and its symmetrical 1,3-di-O-linoleoyl derivatives (14 and 17,
respectively). © 1997 Elsevier Science Ltd.

In connection with our studies on the synthesis of phosphatidyl-D-myo-inositol 3,4,5-trisphosphate
(PIP3)! 1, we required a synthetic source of 2-O-arachidonoyl-1-O-stearoyl-sa-glycerol2 2, and of the
enantiomeric 3-O-stearoyl derivative 3. We now report the synthesis of both of these enantiomers.
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R(-)-2,3-O-Isopropylidene-sn-glycerol® 4 was allowed to react (Scheme 1a) with a slight excess of
stearoyl chloride in the presence of a twofold excess of triethylamine and a catalytic quantity of 4-
dimethylaminopyridine (DMAP) in dichloromethane solution to give its 1-O-stearoyl derivative 5 in virtually
quantitative yield. A solution of the product § was treated with trifluoracetic acid in triethyl borate - 2,2,2-
trifluoroethanol (8:1 v/v) at room temperature to give 1-O-stearoyl-sn-glycerol 6 as waxy needles? in 74%
isolated yield. Despite the relatively drastic acidic conditions required to remove the isopropylidene protecting
group, acyl migration, leading to 2-O-stearoylglycerol, occurred only to a minor extent. A solution of
compound 6 and a slight excess (ca. 1.1 mol equiv.) of 9-phenylxanthen-9-0l6 (PxOH) 10 in glacial acetic
acid was evaporated under reduced pressure (bath temp. < 35°C) to give 3-O-~(9-phenylxanthen-9-yl)-1-O-
stearoyl-sn-glycerol 7 as an oil in 72% isolated yield’. The 2-O-arachidonoyl group was introduced in a very
economical and effective way by allowing compound 7 to react with ca. 1.25 mol equiv. of arachidonic acid
and ca. 2.5 mol equiv. of 2,6-dichlorobenzoyl chloride8 in the presence of 1-methylimidazole in
dichloromethane solution at room temperature®. The product 8, which was obtained in nearly quantitative
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Scheme 1 Reagents and conditions : i , CHy(CH,);6-COC! , E4N , DMAP , CH,Cly , 0 °C to room temp.,

50 min ; ii , CF3CO;H , CF3CH,0H , B(OEY); , room temp. , 5.5 h; iii , PxOH 10, AcOH , room temp. to
<35°C, ca. 15 mmHg ; iv, arachidonic acid , 2,6-Cl,C¢H;-COCI , 1-methylimidazole , CH,Cl, , room temp. ;
v, ClCHCO,H , pyrrole , CH,Cl, , room temp. , 5 min .

yield!®, was treated with dichloroacetic acid and pyrrole!! in dichloromethane solution at room temperature for
5 min. The required 2-O-arachidonoyl-1-O-stearoyl-sn-glycerol 2 was thereby obtained under these very mild
reaction conditions as a colourless oil, in high enantiomeric excess (96-97%) and in high yield!2. $(+)-1,2-0-
Isopropylidene-sn-glycerol!4 9 was converted into 2-O-arachidonoyl-3-O-stearoyl-sn-glycerol 3 by the same
five step procedure (Scheme 1b). Compound 3 was isolated in relatively high (ca. 90%) enantiomeric
excess!2, and its overall yield was closely similar to that of its enantiomer 2 (Scheme 1a).
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Scheme 2 Reagents and conditions : i , PxOH 10, TsOH , DMF , room temp. ; ii , linoleic acid , 2,6-Cl,C¢H3-COCl,
1-methylimidazole , CH,Cl, , room temp. ; iii , acetic acid , pyrrole , room temp. , 1 - 2h;iv, Pr,Si(CYOSI(C)PP, ,
CsHsN , room temp. , 4 h ; v, 9-chloro-9-phenylxanthene ( PxCl ) , CsHsN , room temp. , 1 h;vi, EtyyNF,MeCN,
60°C , 5 min ; vii , CLCHCO,H , pyrrole , CH,Cl, , room temp. , 5 min.
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Glycerol can very easily be converted (Scheme 2a) into its crystalline racemic 1-O-(9-phenylxanthen-9-

yl) derivative 1215 and, via its 1,3-0-(1,1,3,3-tetraisopropyldisiloxan-1,3-diyl) derivative 1516 (Scheme 2b),
into its crystalline 2-O-(9-phenylxanthen-9-yl) derivative 1617. These two compounds 12 and 16 are valuable
intermediates in the preparation of racemic 1,2-di-O-acyl- and symmetrical 1,3-di-O-acyl-glycerol derivatives
14 and 17, respectively; their two step conversions into racemic 1,2-di-O-linoleoylglycerol 1418 and
symmetrical 1,3-di-O-linoleoylglycerol 1719 in 87 and 63% overall yields, respectively, is indicated in outline
in Scheme 2. The conditions required!! for the removal of the 9-phenylxanthen-9-yl protecting group in the
presence of pyrrole are very mild indeed.
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