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SYNTHESIS OF A NOVEL PLATELET ACTIVATING FACTOR CONGENER FROM DIACETONE GLUCOSE
R. C. Anderson* and R. C. Nabinger

Preclinical Research Department, R&D,
Sandoz, Inc. East Hanover, New Jersey 07936

Summary: A synthesis of the novel PAF congener 2 via a monosaccharide template

is described.

Since its structure elucidation in 1979 via partial synthesis from bovine

heart plasmalogenslf2

. Platelet activating factor (1) (PAF) has been increas-
ingly studied for its remarkable biological profile. 1Its ability to cause
platelet aggregation and granule release at concentrations of 1078 to 107!'u
makes it one of the most potent stimulators of human and animal platelets
known.? 1t appears that PAF may be a contributing factor in inflammatory and
allergic responses' and it has recently been discovered that it also possesses
anti-hypertensive activities.’ There are now several repcrts describing total

syntheses of PAF from glycerol derivatives,®
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In our program directed towards the discovery of specific PAF-platelet
receptor’ antagonists, we have synthesized the homologous diacetate 2 in an
optically pure form via the use of a monosaccharide template.8 In this note
we would like to report our synthesis and the biological efficacy of this
novel congener,
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The synthesis was initiated by the preparation of the known alcohol 5?
from commercially available diacetone glucose (3) in four steps and 65% overall
yield [(BnBr,(n-But), NI,NaH,Tsr),'° (0.8% H, S0, ,MeOH,24h), (NalO, ,H,0,dioxane),
(NaBH, , EtOH)]. The alcohol 4 was then alkylated using phase transfer condi-
tions!! to give the octadecyloxy derivative 5 (1.5 eq. C;gH3;Br,0.5 mol%
(nBut), NHSO, ,50% NaOH, 70°C,24h; 86% yield, mp 33-34°C, [«]3°-25.0° (c 2.9,
CHC1;)'%2®) which was then hydrolysed (2% H, SO, :dioxane, 5:2, 90°C, 3h; 98%
yield) to yield the hemiacetal 6. Oxidative cleavage and reduction of the
intermediate aldehyde [(NaIO,,dioxane, H;0), (NaBH, ,EtOH); 65% yield from 6, mp
57.5°-59.0°C, [a12°-10.7" (c 5.3,CHC1;)'??] afforded the diol 7.

At this juncture the desired fragment, with the correct chirality and
oxidation levels, had been excised from the monosaccharide template and it was
now necessary to undertake some protective group manipulations to set the stage
for the phosphorylation, Thus, the diol 7 was selectively silylated (t-butyl-
dimethyl-chlorosilane, imidazole, DMF; 98% yield, [a]és—15.6° (c 1.4, CHC13)
12a) to give the alcohol 8 which was then benzylated and then desilylated
[({BnBr,NaH,THF), ((n-But), ,NF,THF); 95% from 8, mp 37.0°-38.0°C, [u];S-a.e‘

(¢ 1.6,CHC13)12a] to give the alcohol 9.

The phosphatidyl choline was introduced by phosphorylation of the alcohol
9 with 2-chloro-2-oxo-1,3,2-dioxaphospholane and ring cleavage of the inter-
mediate 10 with anhydrous trimethylamine13 to yield the dibenzyl derivative 11
[(C1P(0)5], EtyN, DMAP,CH,Cl,), (Me3N,CH3CN,70°C,24h); 53% from 10]. The
benzyl groups were hydrogenolysed (5% P4/C,H, ; 94% yield, [a]§5+5.19° (c3.85,
MeOH)le) and the resultant diol 12 was acylated (Ac,0,DMAP,CH,Cl;; quanti-

tative, [a];5+5.49° (c 2.73,Me0H)‘2b) to give the desired diacetate 2.

The diacetate 2 inhibited the PAF (synthetic, 1, n=15) induced aggregation
of human platelets by 18% at 100 uM, thereby proving itself to be a weak
antagonist. Interestingly, the diol 12 showed a weak synergistic effect,
increasing the platelet response to PAF by 35% at 100 uM.

Acknowledgements: We thank Dr. R. N. Saunders for the biological data, Dr. M.

J. Shapiro for proton and carbon-13 nmr spectra, and Prof. R. K. Boeckman,
Univ. of Rochester, for optical rotatory measurements of the diol 12 and the
diacetate 2.



(%]
~}
[~y
=%

References

1. J. Benveniste, M. Tence, P. Varenne, J. Bidault, C. Boullet, and J.
Polonsky, C.R. Acad. Sci. Paris, 289D, 1037-1040 (1979).

2. C.A, Demopoulos, R.N. Pinckard, and D.J. Hanahan, J. Biol. Chem. 254 9355
(1979).

3. B.B. Vargaftig, M.Chignard, J. Benveniste, J. Lefort, F. Wal, Ann. N.Y,.
Acad. Sci. 370, 119 (1981); and references cited therein.

4, R.N. Pinckard, L.M. McManus, and D.J. Hanahan, Adv. in Inflammation Res.,
4, 147 (1982); and references cited therein.

5. M.,L. Blank, F. Snyder, L.W. Byers, B. Brooks, and E.E. Muirhead, Biochem.,
Biophys. Res. Commun. 90 1194 (1979).

6. J.J. Godfroid, F, Heymans, E.Michel, C. Redeuilh, E. Steiner, and J.
Benveniste, FEBS Lett., 116, 161 (1980). F. Heymans, E. Michel, M.C.
Borrel, B, Wichrowski, J.J. Godfroid, O. Convert, E. Coeffier and J.
Benveniste, Biochem. Biophys. Acta 666, 230 (1981). T. Muramatsu, N.
Totani, and H. K. Mananld, Chem. and Phys. of Lipids 29 121 (1981).

7. F.H. Valone, E. Cole, V.R. Reinhold, and E.J. Goetzl, J. Immunology, 129,
1637 (1982).

8. B. Fraser-Reid and R.C. Anderson, Fortschritte der Chemie Organischer
Naturstoffe 39, 1 (1980).

9, T. Nakagawa, H. Tokuoka, K. Shinoto, J. Yoshimura, and T. Sato, Bull.
Chem. Soc. Japan, 40 2150 (1967).

10. S. Czernecki, C. Georgoulis, and C. Provelenghiou, Tetrahedron Lett., 3535
(1976).

11. H.H. Freedman and R.A. Dubois, Tetrahedron Lett., 3251 (1975).

12. Optical rotation was run on: a) a Carl Zeiss model LEP polarimeter, b) a

Perkin Elmer model 241 MC polarimeter.

13. N.T. Thuong and P. Chabrier, Bull. Soc. Chim., France, 667 (1974).

(Received in USA 29 March 1983)



