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The biologically important monoalkyl eatersl (1) of 1,2-diacyl-gn=glycero-3=phosphoric
acid2 (II) are prepared mostly by multistep qnthesea3 in whieh the phosphate ester bonds
are created by the reaction of phosphoryl chlorides with alcohols, or alkyl iodides with
silver phosphate derivatives. The direct esterification of (II) (scheme 1) provides a
short, general and potentially useful route and we have exploited it successfully for the
preparation of several glycerophospholipida®, 7This was possible by the choice of 2,4,6-tri-
isopropylbenzenesulphonyl chloride6 (‘!PS) in the preaence of pyridine, as the condensing
agent. Phosphorylation proceeded smoothly and little pyrophosphate was obtained even in
the presence of a two-fold excess of the alcohol component. Essentially complete conversions
are cbiained and in the thres examplies cited hersunder, chromatographically pure condensation

products were isolated in 73-3¥% yield (based on the phosphatisic acid),.

* The condensation of a phosphatidic acid with glycerol using DCC has been described
earlierd. However, a large amount of pyrophosphate is formed as a by-product using
this condensing agent4sD,
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In a typical experiment, a pyridine-chloroform solution of 1,2~dioctélecanoyl-gn-

glycero-3~phosphoric acid! (11, R = n017335) (1 molar equivalent), N,N-dimethylamino-
ethano1® (1I1a) (2 molar equivalents) and Tps’ (2-3 molar equivalents) was stirred at 20-22°
for 3 hours., Water was added to destroy the unreacted TPS or mixed phosphoric-sulphonic
enhydride and the mixture evaporated to dryness at 4000, under reduced pressure, The residue
was purified by chromatography over SilicAR CC-7 (ex, Mallinkrodt). Pure N,Nedimethyl-O-
(1,2-dioctadecancyl-gn-glycero~3-phosphoryl) ~ethanolamine (Ia) was obtained in 80% yield;

nePy 163-64°, [a]%z + 5.9° (¢ 1,0, ethanol-free dry chloroform); lit.%om.p. 169-1700,

[a]n + 5.4° (¢ 5.7 ethanol=free dry chloroform),.

In general, reversible blocking of additional groups in poly-~functional alcohols
will be necessary before the TPS mediated condemsation can be effected, Thus, N-tritylethanol-
amine* (IIIb), the phosphatidic acid II (Bnn-C”H”) and TPS, after reaction in chloroform~
pyridine for 4 hours and work up, gave a 93% yield of N-trityl-O-(1,2-dicctadecancyl=gn-
glycero-3-phosphoryl)-ethanolamine > (Ib)j m.p. 113-1140,[11]]2)2 + 6,3° (¢, 2, dry ethanol-free

# Prepared by the action of tritylbromide on ethanolamine in the presence of triethylamine
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chloroform). Subsequent hydrogenolysis (Hz/Pd—C) as desoribed earlierll gave O-(1,2-diocta-
decmoyl-g—glycero-,‘i—phosphowl)-othanolu‘.lnolz'n’u’11 (Ic), m.p. 187-88°, El]%z + 6,2°
(c,4)5 126,23 m,p, 188~89°, [a]} + 6.2° (C, 3.4, ohloroform, acetic mcids 911)*e

Similarly, the oomdensation of K—mtwm-oubobuzqw-ethmolmnos(lm) with II,
yielded (71%), N-carbobenzoxy-N-methyle0-(1,2-diocctadecanoyl-gp~glycexro-3-phosphoryl)-
ethanolamine’ (I1d), m.p. 53°, ["]n + 3,8°(C,2 ethanol~free dry chlorform), Eydrogenolysis
(Ez/Pd-G) of Id yielded N-mt!wl-o-(l,Z-uootadnmoylu_c_n-glyuro-}phosphoryl)-ofhmom
(Te), mups 176% [a]22 4 7.5° (¢,2, ethanci-fres dry chloroform)s 1it.', m.p. 178-179°
[a]§5 + 745° (G, 5.7 chloroform), '

By chooeing protecting groups which do not require hydrogenation for their removal,
it should be possible to prepare glycerophospholipids containing unsaturated fatty aoyl
residues., This work, together with the preparation of phosphatidylserines and other phospho-
lipids is in hand,

The utility of the approach to the syntheses disqussed above will depend on the
availability of phosphatidic acids, 8everal satisfactory methods for their preparation are
available?.grd a timely publicstim16 describing the direet acylation of glycerophosphoric acid
has provided an éxsellent new method, Considéring this development and our experience of
glycerophospholipid syntheses by the existing routes, we conclude that the TPS mediated
condensation of phosphatidic acids with the appropriate alcchols (Scheme 1) offers an
efficient, simple and general route for the preparation of several glycerophospholipids
required for biochemical and biophysical investigations,
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