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Abstract: l-O-octadecyl-3-O-trityl-glycerol and 1-O-benzyl-3-0-
trityl-glycerol can be prepared by asymmetric catalytic hydro-
genation in 0.P.> 96% and 87-88% respectively.

Optically active 1,3-glyceryl-ethers are important and versatile key
building blocks for the synthesis of a large variety of compounds that are
bioclogically important or are of interest in biochemical research 1like
1,2-sn-dioctaylglycerol , effective activator of protein kinase C,1l-hexa-
decyl-2-benzyl-sn-glycerol , important intermediate in the synthesis of
platelet activating factor or 1-O-palmitoyl-2-O-benzyl-sn-glycerol,
starting material for 1-O-palmitoyl-2-O-oleyl-sn-glycerol, main phospho-
lipid of animal membranes!:2.3,

The versatility of these intermediates is related to the presence of
ether groups, e.g. trityl or benzyl, that can be selectively removed. Our
goal is to find a simple method to synthetize the title compounds from
achiral starting materials avoiding the general strategies which proceed
from optically active 1,2-isopropylidene glycerols*® or 3,4~isopropylidene-

D-mannitol?l.

4381



4382

We adopt a strategy that involves the stereoselective reduction of
prochiral 1,3~disubstituted derivatives of dihydroxyacetone, obtained from

the corresponding racemic 1,3-glyceryl diethers by oxidative treatment,

(BINAP are the atropisomeric chiral diphosphines R(+) and S(-)-
Bis(diphenylphosphino)~-1,1’~binaphthalene) extremely powerful catalysts
for the enantioselective reduction of a large variety of prochiral
ketones®: ¢ .

Oour strategy is applied to the synthesis of both enantiomers of

1-0-octadecyl-3-0O-trityl—-glycerol and of 1-O-benzyl-3-0O-trityl-glycerol,

of the presence of trityl group that can be selectively removed by
catalytic amounts of inorganic acids. The designed synthetic sequence,
which starts from racemic isopropylidene glycerol, is shown in the

following scheme:

R CPh CPh
0= §oon \ on /7 S A
Ho A_-0 o QVJ\/OH - O;v/Lv.O —_ OVJL;O
2a,2b 3a,3b 4a,4b
a: R C,gHay b: R = CH,Ph

The compounds 2 and 3 are prepared according to literature methods?: 4.
Oxidation of 3a and 3b with pyridinium chlorochromate in dichloromethane
gives the corresponding keto derivatives 47 ®.The complexes utilized for
the reduction of the substrates 4a and 4b are the dimers

nd TRPu. ¢l ((RY-RTINAD)
G I RU L L4 ()T OoLNAD

to literature methods®. These catalysts are capable of producing a variety
of functionalized alcohols in synthetically useful enantiomeric excesses
from a number of Ketones®:'?® but ,to our knowledge, ketones with hydroxy
protecting groups like trityl or benzyl have never been investigated.
Optimum conditions for the hydrogenation reaction are as follows: the

reactions are carried out in a stainless steel autoclave at 20°C under a
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pressure of 100 kgw/cm?(1 kgw/cm’= 9.81 x 10% Pa) of H, for 96 hours
with a 0.1 M solution of the substrates in dichloromethane and with a
ratio substrate to catalyst close to 100 : 1.The results of asymmetric

hydrogenation are summarized in the following scheme:

0 CPh, GPh,
o O/ H,/[RuBINAP] o “u, o0 [
Ve —_— 0
R CH,Cl,/25°C R
4a,4b 5a, 5b

a:R = C18H37 b:R = CHzPh

4a RU(SIBINARL (py_ (4)-5a O.P.>96% 4a To{RIBINAR, (gy. (-)-5a 0.P.>96%

4b RU(SIBINARL  (py.(+)-5b O.P.= 88% 4bRU(R)BINAPY (gy_(_y.5b 0.P.=87%

Chemically pure 1-0O-octadecyl-3-0-trityl-glycercl 5a and 1-0-
benzyl-3-0-trityl-glycerol 5b are obtained in high chemical yields (> 70
%) by flash-chromatography '! . When the reactions are carried out in
protic solvents or at higher temperature (60°C) some debenzylation and
detritylation are observed. It is worth noting that the removal of the
protecting groups as well as the optical yields are also strongly
dependent on the purity of the ruthenium catalysts.

1-0-octadecyl-3-0O-trityl-glycerol Sa is obtained almost optically
purel? while 1-O-benzyl-3-O-trityl-glycerol 5b shows an O.P.ranginhg
from 87% to 88%!2. These results confirm that the homogenecus asymmetric
hydrogenation by transition metal complexes is a viable method for
obtaining quantities of both enantiomers of substituted glycerols which
have a high value as synthetic precursors for the preparation of lipids
and phospholipids. The compounds 5a and 5b in fact can be detritylated by
standard methods to give the corresponding 1-0O-octadecyl-sn-glycerol

almost optically pure and 1-O-benzyl-sn-glycerol in high otical purity.

References

1. Eibl,H.:Wolley,P. Chemistry and Physics of Lipids 1988,47,47-53.



4384

2. Eibl,H.;Wolley,Chemistry and Physics of Lipids 1988 ,47,55-62.

3. Hirth,G.;Barner,R. Helv.Chim.Acta 1982,65,1059-1084,

4. Eibl ,H.;Wolley,P. Chewmistry and Physics of Lipids 1986,41,55-63.

5. Nojori,R. Chem.Soc.Rev.1989,18,187-208.

6. Ikariya,T.;Ishii,Y.;Kawano,H.;Arai,T.;Saburi,M.;Yoshikawa,S. ;Akutagawa,
S. J.Chem.Soc.Chem.Comm.1985,922~924,

7. Corey,E.J.;William Suggs,J. Tetrahedron Lett.1975,31,2647-2650.

8. 4a:1H NMR(8OMHz,CDCl3) & : 7.6-7.2(m,15H),4.3(s,2H),3.9(s,2H),3.4(br.t,
2H),1.3(br.s ,32H),0.9(br.t,3H); m.p.= 53°C. 4b :1u NMR(80MHz ,CDCl3)
8§ ¢+ 7.6-7.1 (m,20H),4.5(s,2H),4.3(s,2H),3.9(s,2H); m.p.=85"°C.

9. Noyori,R.;Ohkuma,T.:Kitamura,M.; J.Am.Chem.S0c.1987,109,5856-5858.

10.Kitamura,M. ;0Ohkuma,T.;Inoue,S.;Sayo,N. ;Kumobayashi, H.;Akutagawa,S.;
Ohta,T.;Takaya,H.;Noyori,R. J.Am.Chem.S0c.1988,110,629-631.

11.8i02:hexane/ethylacetate 8/2. 5a : 1y NMR(80MHz,CDC13) &8 : 7.35(m,15H),
3.92 (m,1H),3.5(4,2H),3.45(t,2H),3.22(d,2H),2.25(s,1H,0H) ,1.3(s, 32H),
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12.1-0O-octadecyl-3-0-trityl-glycerol(S)-(-)5a :{«]p-4.59°,(c=5,CgHg)(Lit.3
: {alp ~4.78°);(R)-(+)5a :[ulp +4.70°,(c=5,CeHeg)(Lit.3 : [x]p +4.72°,
ref.3).1-0O-benzyl-3-0O-trityl-glycerol (S)-(-)5b:[alp —-5.54°(c=5,CgHg)
(Lit.3 :[alDp =6.37°);(R)=(+)5b:[«]p +5.59°(c=5,C¢Hg) (the specific
rotation of (R)-(+)-5b is assumed to be equal but opposite to that of

the optically pure (S)-(-)-5b , see ref.3).
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