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Abstract: 1,3-Dialkyl glycerophosphocholines deuterated on the glycerol moiety were synthesized
starting either from propiolic acid to yield a pentadeuterated compound, or from epibromohydrin to
give a monodeuterated substance. Copyright © 1996 Elsevier Science Ltd

Although a number of techniques have been used to study fluidity parameters at interfaces,’ the measure
of absolute fluidity inside a two-dimensional assembly still remains a challenge, and only results obtained using
the same technique can be reliably compared. Among spectroscopic methods, "H-NMR has been widely used,
either to study oriented lipid bilayers or lamellar phases.2 For such purposes, different deuterated lipid probes
have been prepared presenting various hydrogen/deuterium substitutions at the fatty chains or at the polar heads.
Herein, we wish to describe the synthesis of two new glycerophospholipid probes 1 and 2, differently
deuterated at the glycerol moiety. These molecules were designed to perform fluidity measurements in synthetic

1,3-diether glycerolipid membranes that will be used in two-dimensional crystallization experiments of soluble

proteins.
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The pentadeuterated lipid 1 was prepared according to scheme |. Propiolic acid was esterified and
replacement of the alkyny] proton with deuterium in propiolate ester 3 was effected by handling the compound
in a deuterated protic solvent such as CD;0D. The ester was half deuterated over 24 hours. Solvent was

removed and the operation was repeated three times to accomplish total deuterium exchange. Propiolate ester 4
was then reduced into deuterated allylic alcohol which was directly converted into the corresponding
methanesulfonyl ester 5 without intermediate purification. Nucleophilic displacement of the leaving group with
sodium stearate, epoxidation and opening of the resulting compound 7 with oley} alcohol in the presence of a
catalytic amount of SnCl, afford diglyceride analog 8. This compound was converted into the corresponding
phosphocholine in a “one pot” procedure using phosphorus oxychloride and choline tosylate in a triethylamine-

pyridine mixture.” The modest yield obtained in that last step of the synthesis is essentially due to real

difficulties to achieve purification of the compound to homogeneity.
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Scheme 1

The monodeuterated probe 2 was more readily obtained starting from epibromohydrin to prepare

monodeuterated precursor 9 that was transformed into compound 2 following the same procedure as for 8

(Scheme 2).*
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Scheme 2

In conclusion, we describe here two new deuterated phospholipids 1 and 2 which are presently used as
probes to investigate the fluidity of synthetic lipids in two-dimensional associations by the solid phase *H-NMR

technique.
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3 Compound 1: '"H-NMR (CDC!,/CD,OD 1:1, 200 MHz): d 5.31 (m, 2 H); 4.26 (m, 2 H); 3.55 (m, 2 H); 3.43 (t, ] = 6.4 Hz, 4
H); 3.17 (s, 9 H); 1.96 (m, 4 H); 1.50 (m, 4 H); 1.23 (m, 52 H); 0.84 (t, J = 6.3 Hz, 6 H). HRMS: m/z for C;,H,;D;OP
[MH*-NMe,], calc.: 705.6069; found: 705.6064.

4 Compound 2: '"H-NMR (CDCI/CD,OD 1:1, 200 MHz): d 5.31 (m, 2 H); 4.26 (m, 2 H); 3.58 (m, 4 H); 3.53-3.41 (m, 6 H);
3.19 (s, 9 H); 1.96 (m, 4 H); 1.53 (m, 4 H); 1.23 (m, 52 H); 0.86 (1, ] = 6.3 Hz, 6 H). HRMS: nv/z for C,H,DO;P [MH"-
NMe,], calc.: 701.5822; found: 701.5830.

(Received in France 30 May 1996; accepted 20 June 1996)



