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-tract- 9c and lob (one of which represents the repeating unit of the 
N. meningitidis capsular polysaccharide A) have been synthesized via the 
common intermediate 6, commencing from D-mannitol. 

Chiral glycerol derivatives play an important role (i) for the synthe- 

sis of cell wall and cell membrane constituents and (ii) as highly func- 

tionalixed CJ synthons for the EPC synthesis of many types of natural pro- 

ducts and pharmacologically important compounds. 1 Many different ways of 

preparing optically active glycerol starting materials have been repor- 

ted,' but apparently, the capacity of quite a few of these procedures has 

yet to be demonstrated. Their synthetic merits may be judged by the effi- 

ciency of handling the protective group chemistry and the ease of provi- 

ding both enantiomeric series.3 Recently, within the context of platelet 

activating factor synthetic studies, use of 1,3(R):4,6(R)-bis-O-(4- 

methoxy-benxylidene)-D-mannitol (?a) as precursor of such glycerol com- 

pounds has been shown to be very promising in terms of both above mentio- 

ned requirements.4 It appeared to us that the synthesis of the repeating 

unit of the N8iSS8riS meningitidis serogroup H capsular polysaccharide 

would be a good further test for the efficiency of our method. 

0 

I 
-->4)-a-D-Galp-(l-->Z)-glycerol-(3-O-P-O--> 

N. meningitidis is a Gram-negative organism that has been classified 

serologically into a number of groups. Almost each group produces a unique 

capsular polysaccharide that is the antigen responsible for group specifi- 

city.' Some time ago, structure A (partially 0-acetylated in the 2'- and 
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the 3'-position, respectively) has been established for the capsular anti- 

gen of serogroup ?I. The configuration at C-2 of the glycerol moiety remai- 

ned, however, undetermined.617 If 0-acetylation in the D-galactose part is 

neglected, the repeating unit of A has either structure 9c or lob. It is 

the purpose of this article to outline an approach to both 9c and lob via 

central intermediate 6 that may be of general applicability.a*9 

The synthesis commenced from D-mannitol (1) which was converted into 

bis-acetal 2a by reaction with 4-methoxybenzaldehyde-HzSOI-trimethyl 

orthoformate.4 Although Pa is now reproducibly available in 48% yield and 

the other reaction products (5-membered ring and mixed acetals) can, in 

principle, be recycled, there seems to be room for further improvements. 

Alkylation of 2a with ally1 bromide under phase transfer conditions'0 

furnished 2b in 95% yield. Reductive opening of the acetal groupings 

(2b-->4, 86%), and periodate cleavage. followed by sodium borhydride 

reduction (4-->3a, 92%) were performed as described previously.4 Protec- 

tion of the free OH group (3a-->3b, 79%) using the Hernandez procedure11 

and Pd2*-mediated deallylationl2 (3b-->3c, 88%) proceeded uneventfully. 

Stereoselective a-galactosidation of 3c turned out to be the most diffi- 

cult step of the synthesis. After much experimentation13 best results were 

obtained using a-chloride 5b (prepared from tetra-O-benzyl-D-galacto- 

pyranose (5a) on reaction with the Vilsmeier reagentI') as glycosyl donor 

and silver triflate as catalyst for the in-situ anomerisation-glycoside 

formation.ls a-Galactoside 6 was obtained in 58% yield alongside with 27% 

of the s-isomer.13c.16 From 6 the p-methoxybenzyl protecting group was 

selectively removed by oxidation with ceric ammonium nitrate in aceto- 

nitrile-water to give 7 (81%).'7 For the phosphorylation the phosphite 

methodology18 was employed. 7 was treated with N,N-diethyl dibenzyl phos- 

phoramiditeloa,b in the presence of lH-tetrazole, and the intermediate 

phosphorous acid triester was oxidized with tert-butyl hydroperoxide to 

give phosphoric acid triester 9a in 85% yield. Deblocking of 9a was found 

to be critical. The benzyl groups have to be removed Prior to cleavage of 

the silyl ether in order to avoid phosphate group migration.13a Thus, 

hydrogenolysis of 9a gave 9b (86%) from which the silyl protecting group 

was cleaved off by treatment with potassium fluoride in methano1138,19 

whereupon the desired compound 9c was obtained in 96% yield. For the 

preparation of lob the silyl ether bond in 6 was broken with tetra-n- 

butylammonium fluoride to provide 8 (99%). 20 Phosphorylation was performed 

as described above and led to 10a in 92% yield. Finally, simple hydrogeno- 

lytic removal of all protecting groups of 10a gave lob in quantitative 

yield. 

9c and lob exhibit very similar spectroscopic and chromatographic pro- 

perties (see Experimental). Nevertheless, a differentiation between them 

is possible. On TLC (methanol-CHCla-water-acetic acid 15:10:3:0.1) lob is 

the faster moving compound. The phosphate resonance in the 31P NMR 
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spectrum of lob appears at 8 = 3.67 and that of 9c at b = 3.48 (external 

standard: cont. HaPOd). The specific rotation of 9c is +107 and that of 

lob +97 (in HzO). 

From these values the configuration of A at C-2 of the glycerol part 
should be obvious as soon as a sample of the repeating unit becomes avai- 

lable by degradation. In this respect it is of interest to mention that 
these compounds are not configurationally stable: A pure specimen of 1Ob 
equilibrated to a 1:l mixture of 9c and 1Ob on storage. 

Experirental 

All Oz- or moisture-sensitive reactions were performed in oven-dried 
glassware under a positive pressure of argon. Liquids and solutions were 
transferred by syringe. Small-scale reactions were performed in Wheaton 
serum bottles sealed with aluminium caps with open top and Teflon-faced 
septum (Aldrich). Usual work-up means partitioning the reaction mixture 
between water and an organic solvent (given in parenthesis), evaporating 
the combined organic solutions in vacua at 40-C using a rotatory evapora- 
tor. Solvents were purified by standard techniques. Holecular sieves were 
activated at 320'C and 13 Pa for 14 h. The instrumentation used was: Helt- 
ing point (corrected): Kofler hot-stage apparatus (Reichelt); 1H NMR: WP 
80 (Bruker), AM 400 (Bruker); 1°C NMR: AM 400 (Bruker); IlP WWR: WI4 250 
(Brukerl, proton broad band decoupled, the samples were passed through an 
ion exchange resin column (Dowex 50-H+) prior to recording the spectra; 
IR: Perkin Elmer 1310; EI W: MAT CH7 (Varian); FAB MS: MAT 731 (Varian); 
[ala: Perkin-Elmer 141, 10 cm cell, 22'C; preparative gravitational LC: 
silica gel (ICN Biomedical8 Silica 63-100); HPLC (medium-pressure licxuid 
chromatography): 40.0 cm x 4.5 cm (column C) or 31.0 cm x 2.5 cm (column 
B) glass tubes, 50 pm silica gel (Amicon), Duramat pump (CfG), Thomachrom 
W detector (Reichelt); analytical TLC: Merck precoated silica gel 60 F254 

plates (0.2 mm), spots were identified under a UV lamp (Camag 29 200) and 
by spraying with a 2.22H HzSOb-solution which contained Ce(SOa)z*4HzO (10 
g/l) and H3[PO~(Ho309)~1.xHaO (25 g/l) and heating at 140-C; lyophili- 
zation: Leybold-Heraeus GT2. 
The position numbers in the sugar part are dashed in this publication. 

1 31Rl.4 6(R) Bis G (4 q e(b _.__ - -_ 

To a solution of D-mannitol (2.14 g, 11.73 mm011 in DMF (13.5 ml) were 
successively added 4-methoxybenzaldehyde (1.90 ml, 15.62 mmol), cont. 
HzSOI (0.43 ml, within 10 min), and trimethyl orthoformate (3.20 ml, 29.26 
mmol). The mixture was stirred at 20-C for 17 h. A second portion of 4- 
methoxybenxaldehyde (2.00 ml, 16.44 mmol) was added and the mixture was 
warmed to 60-C for 4 h. Then stirring was continued at 2O'C, 14 h at Ca. 
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3x102 Pa, 1.5 h at normal pressure, and again 2 h at ca. 3x102 Pa. The 
reaction mixture was then poured into an ice-cold KS03 solution (120 ml). 
Usual work-up (ethyl acetate) and MPLC (C column, hexanes-ethyl acetate 
1:2) provided Za (2.36 g, 48%). For spectral data, see ref.4 

2.5-Di-O-allvl-1.3(R).4.6(R) his 0 (4 methoxv-b-e) . _.__ - __ D mannitol 

I_Zl&' 
A two-phase system consisting of (i) a solution of la (6.28 g, 15.00 
mmol), ally1 bromide (32.6 ml, 376.70 mmol) and tetra-n-butylammonium 
hydrogensulfate (3.17 g, 9.34 mmol) in toluene (47 ml) and (ii) a solution 
of NaOH (21 g) in water (54 ml) was vigorously stirred at 60-C for 2.5 h. 
The organic layer was then separated, washed with water, and dried 
(NazSO4). Solvent evaporation and LC (hexanes-ethyl acetate 5:l) gave Zb 
(7.07 g, 95%). For spectral data, see ref.4 

- - butvl -' dlphenvl-silvloxv 3 (4 methoxv-benzvLoxv)- -- - 

To a solution of 3a4 (50.0 mg. 0.198 mmol) in CHaC12 (3.0 ml) were added 
triethylamine (31 ~1, 0.222 mmol), 4-dimethylaminopyridine (0.9 mg, 0.007 
mmol), dissolved in CH2Clz (0.80 ml), and tBuPhzSiC1 (110 ~1, 0.423 mmol), 
and the reaction mixture was stirred at 2O'C for 5 d. Solvent evaporation 
and MPLC (B column, hexanes-acetone 4O:l) furnished 3b (77.0 mg, 79%).- 

9H, 
(2H, 
.60- 
491 

, 44 
re- 

IaID = +1.43 (c 1.4, CHCl3).- 'H NMR (80 MHz, CDC13): 6 = 1.00 (s, 
C(CH3)3), 3.40-3.76 (m, 5H), 3.78 (6, 3H, OCH3). 3.98-4.16 
Ctlz(CHCHz)), 4.45 (8, 2H, benzyl. H's), 5.00-5.38 (2H. CHz(CHCH2)). 5 
6.16 (1H. CHz(CHCHz)), 6.72-7.81 (14H, aromat. H’s).- MS: m/z (%)= 
(0.1). 463 (0.15). 239 (l.l), 211 (1.2), 178 (20). 71 (30). 57 (56) 
(loo).- (Found: c, 73.63; H, 7.96. CJoH3804Si (490.721*; 490.321b) 
quires C, 73.43; H, 7.81). 

OXY 3 (4 methoxv-benzvlg&y)-nrooan 2 01 -- - _- 

OZ 
A suspension of 3b (3.31 g, 6.75 mmol) and PdClz (3.85 mg, 21.51 mmol) in 
O.lM NaOAc in 2O:l acetic acid-water (110 ml) was stirred at 20'C for 1 h. 
Then CHC13 (250 ml) and water (350 ml) were added. After filtration the 
layers were separated. The organic phase was washed with water (2x), with 
saturated aq. NaHCOJ, and dried (NazSO4). MPLC (C column, hexanes-isopro- 
panol-ethyl acetate 120:2:1 --> 100:2:1) gave 3c (2.69 g, 88%).- 
CalD = +3.6 (c 1.0, CHC13).- 'H NM? (80 MHz, CDC13): 6 = 1.03 (6, 9H, 
C(CH3)3). 2.80 (br s, lH, OH), 3.44-3.90 (8H), 3.78 (s, 3H, OCH3), 4.45 
(6, 2H, benzyl. H's), 6.88-7.74 (14H, aromat. H's).- IR (CHC13): 3580 
(OH), 1615 (C=C), 1590 and 1510 cm-l (C=C, aromat.).- MS: m/z (%)= 241 
(5), 225 (4), 199 (loo), 181 (7), 163 (12), 152 (7), 135 (25), 121 (39), 
105 (6). 91 (7). 77 (21), 45 (12).- (Found: C, 71.53; H, 7.89. C27H3404Si 
(450.621.; 450.22lb) requires C, 71.96; H, 7.60). 
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signals), 97.86 (C-l'), 81.57 (C-3' or C-P'), 78.90 (C-2), 76.42 (C-2' or 

C-3'), 74.95 (C-4'), 70.04 (C-5'); (CHZ signals) 74.56, 73.50, 73.24, 

73.18, 69.48 (C-6’), 63.48 and 63.37 (C-l, C-3); (CHJ signal) 26.79.- 

(Found: C, 74.49; H, 7.18. CsJHsoOaSi (853.121.) requires C, 74.62: H, 

7.09). 

ctonvranosvloxv)- 

A solution of 6 (9.4 mg, 0.0096 mmol) and tetra-n-butylammonium fluoride 

(1M in THF, 26 ~1, 0.026 mmol) in THF (0.5 ml) was stirred at 2O'C for 

3.7 h. Solvent evaporation and LC (hexanes-ethyl acetate 2:l) provided 8 
(7.0 mg, 99%).- [aID = +31.7 (c 1.5, CHC13).- lH NtfR (400 MHz, CDC13): 6 = 

3.26 (br s, lH, OH), 3.42-3.65 (5H), 3.70 (m, lH), 3.77 (8, 3H, OCHs), 

3.83 (m, lH, 2-H), 3.97 (dd, lH, 3'-H), 4.00 (m, lH), 4.05 (dd, lH, 2'-H), 

4.12 (m, lH, 5'-H), 4.32-4.96 (lOH, benzyl. H's), 5.01 (d, lH, II-H), 

6.81-7.42 (24H, aromat. H's), J10,2*=3.7 Hz, Jzo,3#=9.7 Hz, J3a.bl=2.7 Hz, 

Jb* .sl<l Hz, J5v.o 116.5 Hz.- FAB MS (triethyl citrate): m/z 735 = [M+H]+.- 

(Found: C, 73.47: H, 6.92. C45H5009 (734.g21.; 734.321b) requires C, 

73.55; H, 6.86). 

rt-butvl dlDhQDY1 _. _ . sill - _ _ - - _ _ 

) -DrODVU DhosDhate ( 9a ) , 

A solution of N,N-diethyl dibenzyl phosphoramiditelranb (69.2 mg. 0.216 

mmol) and 7 (79.8 mg, 0.093 mmol) and lH-tetrazole (21.1 mg, 0.300 mmol) 

in THF (3.0 ml) was stirred at 20-C for 2 h. At -30-C tert-butyl hydro- 

peroxide (80%, 61 ~1, 0.488 mmol) was added and the mixture was stirred 
for 15 min at this temperature and for 45 min at 2O'C. After addition of 

CH2Cl2 (2 ml) the mixture was washed with saturated aq. Na2903, saturated 

aq. NaHCO3, and water, then dried (Na2904). LC (hexanes-ethyl acetate 6:l 

+ 0.1% triethylamine) furnished 9a (88.2 mg, 85 %).- lal~ = +33.7 (1.5, 

CHC13).- 1H NMR (400 MHz, CDC13): 6 = 1.03 (8, 9H, C(CH3)3), 3.51 (1H) and 

3.54 (1H; AB part of an ABX system. 6'*-H and 6'b-H), 3.72 (m, 2H. CH2- 

3). 3.87 (dd, lH, 3'-H), 3.89 (m, lH, 4'-H), 3.92 (m. lH, 5'-H), 3.98 (dd, 

lH, 2'-H), 4.13-4.22 (2H. 1.-H, 2-H), 4.32-4.39 (1H. lb-H), 4.32-4.91 (8H, 

benzyl. H's), 4.93 (d, lH, l'-H), 4.95-5.05 (4H, CPC(CCB2CsB5)2), 7.05- 

7.69 (40H. aromat. H's), J1~,2~=3.7 Hz, J~~.3'=10.0 HZ, J31,40=2.8 Hz, 

J4' ,sa<l Hz, Js*,s'.=7.2 Hz, Js~.s~b=6.2 Hz, [Jb'..b'b(=8.8 Hz.- 13C NMR 
(100.6 HHz, CDC13, DEPT): 6 = (Cp signals) 138.80, 138.63, 138.29, 138.16, 

135.90, 135.80, 132.99, 132.83, 19.10; (CH signals) 135.51, 135.44, 
129.81-127.23 (16 signals), 97.11 (C-l'), 78.87, 76.23, 75.85 (d, C-Z, 

J2.~=7.4 Hz), 74.89, 69.39; (CH2 signals) 74.70, 73.28, 73.13, 72.96, 

69.11 (d, CPC(CCB2CsHs)2, Jc.p=6.0 Hz), 69.06 (d, CPC(CCiiZCbB5)2), 
Jc,p=5.8 Hz), 68.74, 67.41 (d, C-l, J1.~=5.7 Hz), 61.88; (CH3 signal) 
26.75.- (Found: C, 72.30; H, 6.60. C67H73CllPSi (1113.421a) requires C, 

72.28; H, 6.61). 
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ltSl 3 -^ (tert-Butvl -1 2 la D WtoovzA)xf,@vl1-Ixqp.rLU _. _ * __ __ 

PhOSDh03 I9bl. 
A solution of 9a (86.2 mg, 0.077 mmol) in ethanol (22.0 ml) was hydro- 
genated over 10% Pd/C (187.5 mg) at 2O'C and atmospheric pressure for 17 
h. After filtration and solvent evaporation the residue was dissolved in 
water and lyophilized. LC (CHCls-methanol-water 5:5:1) gave 9b (37.6 mg, 
86%).- m.p. 165-167'C.- [aID = +74.6 (c 1.5, HeOH).- iii Bl4R (400 NHz, 
CDJOD): 6 = 1.03 (8, 9H, C(CHz)a), 3.60-3.86 (m, 6H), 3.92 (lH)*, 3.97 

(lH)*, 4.05 (lli)", 4.14 (lH)*, 4.28 (1H)". 5.03 (d, lH, l'-HI, 7.33-7.46 
(6H, aromat. H's), 7.63-7.73 (4H, aromat. H's), Ji~.z~=3.4 Hz; 'broad un- 
resolved signals.- 1°C NMR (100.6 MHz, CDJOD, DBPT): (Cp signals) 134.30, 
19.95; (CH signals) 136.70, 130.91, 128.87, 99.74 (C-l'), 78.31 (d, C-2), 
72.10, 71.54, 70.95, 70.42; (CHz signals) 66.51 (C-l or C-3), 64.44 (C- 

6'), 62.63 (C-3 or C-l); (CH3 signal) 27.32.- CzsH3701lPSi (572.621.; 
572.221s), PAB MS (DBSO-glycerol): m/z (%)= 573 ([H+Hl*, 7.0), 411 
([Cl9Hz7GcPSi+H]*, 4.5). 

SCSI 2 (a D Galactopvran[te -_ __ -_ (9~). 
A solution of 9b (9.6 mg, 0.017 mmol) and KF (10.2 mg, 0.175 mmol) in 5:l 
water-methanol (1.3 ml) was stirred at 2O'C for 6 d, then diluted with me- 
thanol and filtered through a short column (0.5 g SiOz, eluent: methanol). 
After solvent evaporation the residue was dissolved in water and lyophili- 
zed. LC (methanol-CHCla-water 10:5:1) gave 9c (5.4 mg, 96 %).- [a]D = +107 
(c 0.7, H20).- 'H NMR (400 MHz, D20, H,H COSY): 6 = 3.50-3.59 (2H, CH2- 
6'). 3.53-3.67 (2H, CH2-3), 3.63 (dd, lH, 2'-H), 3.73 (dd, 1H. 3'-H), 3.78 
(lH, 2-H), 3.81 (m, lH, 4'-H), 3.85-3.93 (2H, CH2-l), 4.00 (m, lH, 5'-H), 
4.96 (d, lH, l'-H), Jil.z*=3.9 Hz, J21.3*=10.4 Hz, J3~,r~=3.4 Hz, J1~.5~<1 
Hz, J5'.6 ~46.4 Hz.- 'SC BMR (100.6 MHz, D20, DEPT): 6 = (CH signals) 
100.46 (C-l'), 79.38 (d, C-2, Jz.p=7.7 Hz), 73.37, 71.76, 71.64, 70.90; 
(CHz signals) 67.63 (d, C-l, J1,~=4.5 Hz), 63.56 and 62.53 (C-3, C-6').- 
3lP NMR (101.3 MHz, DzO): 6 = 3.48.- C9H19011P (334.22'a; 334.121b), FAB 
HS (DHSO-glycerol): m/z 335 = [M+H]*.- Rr = 0.43 (methanol-CHCl,-water- 
acetic acid 15:10:3:0.1, 3x developed). 

QUenzvl L(R) 2 _- (tetra 0 benzvl a D salea _- --- __ - _ _ 

utloxv)-nronvl] DhoaEhate (lOti 
A solution of N,N-diethyl dibenzyl phosphoramidite (42.2 mg, 0.133 mmol) 
and 8 (28.0 mg, 0.038 mmol) and lH-tetrazole (9.9 mg, 0.141 mmol) in THF 
(0.5 ml) was stirred at 20-C for 1 h. At -3O'C tert-butyl hydroperoxide 
(80%, 10 ~1, 0.080 mmol) was added and the mixture was stirred for 1 h at 
this temperature and for 20 min at 20-C. After addition of aq. NaHCOJ (59, 
2 ml) and CH2Clt (5 ml) the phases were separated and the Organic layer 
was washed with aq. NazSO3 (lo%, 5 ml), aq. NaHCO3 (58, 6 ml), then dried 
(NazSOd). MPLC (B column, hexanes-acetone 7:2 + 0.1% triethylamine) fur- 
nished 10a (34.4 mg, 92 %).- [a]s = +27.5 (c 1.5, CHCl,).- 'H NMR (400 

MHz, CDC13, H,C COSY): 6 = 3.44-3.54 (4H, CHz-3, CH2-6'). 3.72 (6, 3H, 

OCH,), 3.88 (dd, 1~. 3'-H), 3.93 (m, lH, 4'-H), 3.96 (m, lH, 5'-H), 4.01 
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(dd, lH, 2'-Ii), 4.08 (1H. 1.-H), 4.09 (lH, 2-H), 4.19 (lH, lb-Ii), 4.25- 

4.93 (lOH, benzyl. H's), 4.94-5.04 (IH, OPO(OCH~CIH~)~)~ 5.06 (d, lH, 

l'-H), 6.76-7.35 (34H, aromat. H's), Ji~,z~=3.6 Hz, 52~,3~=10.4 Hz, 

J31.4 *=2.9 Hz, J1~.5~<1 Hz, Js.,6*s6.3 Hz.- 1'C NMR (100.6 MHz, CDCl3. 

DEPT): S = (Cq signals) 159.10, 138.85, 138.66, 138.48, 138.03, 135.79, 

135.72, 130.06; (CH signals) 129.22-127.33 (15 signals), 113.69, 97.45 

(C-l'), 78.79 (C-3'), 76.32 (C-2'), 75.09 and 75.03 (C-4', C-5'), 69.45 

(C-2); (CHZ signals) 74.73, 73.37, 73.15, 72.80 (benzyl. C's), overlapping 

signals at 69.31, 69.28 and 69.24 (OPO(O~HzCtHs)z), 69.04 and 68.98 (C-6'. 

C-3), 66.89 (d, C-l, J1,~=5.8 Hz); (CHJ signal) 55.20.- (Found: C, 71.21; 

H, 6.35. C59H63GlZP (995.121a) requires C, 71.21; H, 6.38). 

I(R) 2 la D GaLgctoD~ranosvlwLY~ -- __ -- 3 hvdr.QXY-DrODVll vhosvhate llOb). 
A solution of IOa (39.0 mg, 0.039 mmol) in methanol (10.9 ml) was hydro- 

genated over 10% Pd/C (94.8 mg) at 2O'C and atmospheric pressure for 30 h. 

After filtration and solvent evaporation the residue was dissolved in 

water and lyophilized. LC (CHCll-methanol-water 5:5:1) gave lob (13.0 mg, 

lOO%).- [(IID = +97 (c 0.7, HzO).- 1H NMR (400 MHz, DzO, H,H COSY): 6 q 

3.56 (2H, AB part of an ABX system, CHz-6'), 3.57-3.61 (2H. CHz-3). 3.62 

(dd, lH, 2'-H), 3.71 (dd, lH, 3'-H), 3.75-3.88 (4H, 4'-H, CHz-1, 2- 

H), 3.90 (m, lH, 5*-H), 5.01 (d, lH, l'-H), J10,20=3.9 Hz, J2~,3~=10.4 Hz, 

J~Q ,41=3.4 Hz, J1~.5~<1 Hz, J6*,c0a6.4 Hz, IJ6*.,c0bj Very Small.- "C NMR 

(100.6 MHz, DzO, DEPT): 6 = (CH signals) 100.54 (C-l'), 79.46 (d, C-2, 

Jz.p=7.5 Hz), 73.51 (C-5'), 71.72 and 71.67 (C-3', C-4'), 70.85 (C-2'); 

(CHz signals) 66.20 (d, C-l, J1,~=5.5 Hz), 63.70 and 63.59 (C-3, C-6').- 

'lP NMR (101.3 MHz, D20): 6 = 3.67.- C9H19011P (334.221a; 334.1zlb), FAB 

MS (DMSO-glycerol): m/z 357 = IM+Nal*, 335 = [M+H]*.- RP = 0.39 (methanol- 

CHC13-water-acetic acid 15:10:3:0.1, 3x developed). 
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