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Abstractt 2-0-(~DGlucopyranosyl)glycerol and 2-0-(2’,3’,4’.6’-tct-0-acttyl-BD-gluco- 

pyranosyl)glycerol have been submitted to lipau-catalyzed aatylation using Pseudomom 

cepuczh (LPS) and Cmrdida untarcticu (LCA) lipases in organic solvent. The reactions involved 

the glycerol moiety and were highly diastercosclective: LPS yielded the (ZS)-l-O-acetyl- 

derivative, while, more interestingly, LCA yielded the (2R)- I-0-acetylderivative; in this way the 

natural compound liliosick A could be obtained. Conversely, lipase.-catalyzd hydrolysis of the 

fully acctylated 13-di-o-acetyl-2-O-(2’,3’,4’,6’-letra-O-~l-~~~~p~~yl)~y~l using 

U=A furnished the (2s)1-0-acetyl-dcrlvative showing the same steric preference as the reverse 

reaction. 

ln Itcent years glycemglycolipids have been found1 in plants; animal tissues and many kind of bacteria. 

Various functions have been assigned to these glycerol derivatives, e.g. mediation of the cell surface 

recognition. but till now their role is not well understood Moreover, they are in general obtained from the 

natural sources in very small quantities: the chemical synthesis could supply larger amounts for their use in 

biological studies or as authentic standank in extraction and characterization procedures. 

In paiticular, several glycerol glucosides, named lilioside.5 and regalosidcs, have been isolatc4l from 

different plants, e.g. from bulbs of the genus Lilir& or, recently.3 from Spotvb0lus stupjIanus. a typical 

desiccation-tokrant plant. The glycosidk bond between glucose and glycerol may involve the 2-position of the 

latter, such as in l&&k A (1) and liliosidc. B (4 wltcmas in other cases glucose is bound to a primary 

hydroxyl group of glycerol, such as in liliosidc C (3) and in lilioshks D (4) and E (5). 
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A major problem, in the synthesis of the monoacetylated liliosides like 1 or 5, is the regio- and 

stereoselective introduction of an acetyl group on the suitable polihydxoxylated substrate. This is a very di&ult 

task with conventional chemical tools, because it is necessary to differentiate among three (in the case of 1) or 

two (in the case of 5) primary hydroxyl functions. As a valuable alternative could be used the enzymatic 

approach which, in the last years, has been shown more and mom useful for the solution of such a kind of 

problems. 

1 : R’= H, d= AC 3 
2 : R’= RZ= H 

10 : RI= AC, R*= H 

HOG-&_ 
OH 

A-&-& ITi 
OAc CM= 

C&(X 

4:R=H 
6 : R’= R2= H 9 : R’= H, R2= Ac 

5: R=Ac 
7: R’= R’=,& 11 : R’= AC. R2= C(C$I& 

8 : R’= AC, R2= H 12 : R’= C(C,H$,, R2= AC 

In fact, mgiosekctive acylation of polihydroxylated substrates. and in particular of carbohydrates, has 

greatly stridden forward with the introduction of procedures utilizing hydrolytic enzymes, such as lipases, in 

organic solvents4 

In mg papers we have studied the mgiosebzctivity of the acylation of secondary hydroxyl groups of 

various methyl U-D and Lglycopyranosides.~ The selectivity in the acylation of primary hydroxyl groups has 

been less studied and liliosides arc suitable substrates for this purpose. The proper choice of the experimental 

conditions could allow to obtain the natural acetylated liliosides by direct acylation of unprotected substrates. 

In general, enqmatic hydrolysis by lipases is widely used in the case of glyccroglycolipids for the location 

of the acyl substituent linked to the glycerol moicty.6 To the best of our knowledge, however, only once7 

lipases have been utilized in the mverse reaction of direct acylation of glyceroglycosides as such. 

Here we describe the enzymic transformation, via lipase-mediated reaction in organic solvent, of 2-O-@- 

lSglucopyranosyl)glycerol (2). easily synthesized by chemical means, 8 and of some related compounds, the 

tetraacetate 2-0-(2’,3’,4’,6’-tetra-O-aoetyl-~D-glucopyranosyl)glycerol(6) and the hexaacetate 1,3di-O-acetyl- 

2-0-(2’,3’,4’,6’-tetra-O-acetyl-gD-glucopyrauosyl)glycerol(7). 
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RESULTS AND DISCUS!SION 

Prior to undertake the study of the acylation of compound 2 via lipasecatalyzed methods we investigated 

the relative nztivity of the two diasteteotopic hydtoxymethyl groups of the glycerol moiety on a model in 

which all the primary and secondary hydroxyl groups of the sugar moiety have been mashed as acetates. This 

model, 2-0-(2’,3’,4’.6’-tetO-r~~tyl-~D-glucopyranosyl)glyce1ol(6). was used as substrate for a scmening of 

the experimental conditions. Two enzymes, Pseudomnas cepacia (LPS) and Candida anrarctica (WA) 

lipases, proved to carry out the reaction in good yields and high selectivity when used in lHF at 45 “c with 

vinyl acetate as acyl donor (Table 1). Interestingly, these two enxymes displayed an opposite 

diastereoselectivity: while LPS pteferentially acylates the pro-S hydroxymethyl group, LCA prefenntially 

acylates the pro-R one yielding, as the main products, compounds 8 and 9, mspectively (for the dekrmimuion 

of the configuration at C-2 see below). 

Table 1. Enxymic Transesterification of 6 and 2 by LPS and I-CA.’ 

suBsTRAm ENZYME YtELD PRODUCTS R/s 
(96) ratio 

6 LF5 2 85 9m 991 

6 LCA 2 45 9/a 98:2 

2 LPS 2 611 in0 l&90 

2 LCA 2 43 1110 8218 

‘Noacylaticmmokphceintkabsenceofthccaqme. 

The same experimental conditions wete then applied to the acylation of 2, except for the fact that pyridine 

was the solvent of choice owing to the insolubility of 2 in the other organic solvents suitable for a 

transesterification reaction. Again the teaction proved to be highly regio- and diastemoselective; in fact, though 

in the presence of another possible site of reaction, i.e. the primary hyxhoxyl group of the ghtcosyl moiety, the 

results (‘Table 1) closely paralleled those already found for 6, but with slightly lower yields and 

diastereoselectivity. The main products were, respectively, the monoacetate 10 with LPS pnd the natural 

compound 1 with LCA. which exhibited at C-2 the same stereochemistry of the pentaacetates 8 and 9. 

respectively, previously obtained with the same enxymes. It is worthy pointing out that only trace amounts of 

the 6’-monoacetate were detected in the reaction mixtures. 

To the. monoacetate 10 was assigned the 2s configuration and to 1 was assigned the 2R one on the basis 

of the chemical comlation with the corresponding penta-pbromobenzoyl derivative almady described in 

literature.9 The configuration of the pentaacetatcs 8 and 9 was also assigned through chemical correlation with 

10 and 1, respectively. To this aim, compound 8 was converted into its 3-0-trityl derivative 11, altematively 

obtainable from 10 through tritylation and isolation of the fraction corresponding to the monotrityl derivatives, 

followed by treatment with acetic anhydride. Analogously compound 12 could be achieved from both 9 and 1. 
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The rcgiosekctivity of LPS and LCA in the mverse hydrolytic reaction was also investigated in order to 

ascertain if the two enxymes maintain the same selectivity both in the forward and in the backward reactions. 

So, the hexaacetate 7 was submitted to lipase catalyzed hydrolysis in several experimental conditions. Wbemas 

no transformation was observed with LPS (see Experimental), LCA suspended in ‘IHF-water saturated 

diisopropyl ether prefemntially hydrolyzed the pro-R acetyloxymethyl group of the glycerol moiety affording in 

44% yiekl the same pentaacetate 8 (ii a 94:6 ratio with its isomer 9) obtained in the tmnsesmrification ma&on 

of 6 catalyzed by LPS. 

In conclusion, this study shows that the selectivity of LPS and LCA in the enzymatic transesterification 

reaction is independent from the fact that the glucose moiety has free or protected hydroxyl groups: LPS 

always transfers the zetyl group to the pro-S hydroxymethyl group of the glycerol moiety, whereas LCA 

transfers it to the pro-R one. The two enzymes have opposite selectivity. so it is possible to obtain the 

diastemoisomeric lihosides 10 or 1 (and 8 or 9) simply by changing the enxyme. Moreover, LCA shows the 

same diasteteosekctivity either in the transesterification or in the hydrolysis reaction, so it is possible to obtain 

the diasteteoisomeric lilic&les 8 or 9 only by changing the procedure of enzyme utilization on the proper 

substrate. 

Work is in progtess to extend the described procedures to the syntlrsis of glyceroglycolipids widely 

occurring as natural products. 

General procedures 

lH NMR spectra were recorded with a Bruker AM-500 spectrometer, in deuteriochloroform solutions. 

unless otherwise stated. Optical rotations were measured with a Perkin Elmer 241 polarimeter at 25 “C, as 

chloroform solutions. Melting points wem recorded on a B&hi 510 capilhq melting point apparatus and were 

uncorrected. Analytical thin layer chromatography (TLC) was carried out on Merck 60 Fm silica gel plates 

(0.25 mm thickness) and the spots were detected by spraying with 50% aqueous H#04 and heating at 110 Oc. 

Flash chromatography was performed with Merck 60 silica gel (23@400 mesh). The elemental analyses of the 

new products were consistent with the calculated ones. 

Compounds 2.6 and 7 were synthesixed according to literature procedures8 

Pseudomonas cepacia lipasc (lipase PS, LPS, specific activity 30.5 triacetin unitsJmg solid), a generous 

gift from Amano pharmaceutical Co (Mitsubishi It&a), was supported on cclite according to Bovara et al.;‘0 

Candida wsmrctica lipase SP 435 L. immobihzed on a macroporous acrylic resin. (Novoxym@ 435. LCA 

specific activity 9.5 PL units/mg solid), was a generous gift from Novo Nordisk A/S. 

LPS and LCA were kept under vacuum prior to use in order to lower the water content to 0.5%. 

Tetrahydrofuran (THF) and pyridine were distilled just prior to use iicm, mspectively, sodium/henz.ophenone 

and calcium hydride. Vinyl acetate was dried over 3A molecular sieves. Evaporation under reduced pressure 

was always effected with the bath temperature kept below 40 “C. 
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LPS-catdyzed trmsester@catiu~ uf 6 

2-0-(2‘,3’,Q’,6’-tctra-O-ar;etyl-&E)-glr (6) (90 mg, 0,214 mmul) was dissolved in 2 

mt of THF; vinyt acetate (0.2 mL, 2.14 mmof) and LPS (400 mg) were &cd in the order and the suspension 

was shed at 45 OC for 2 h. The reaction, monitored by TLC using methylenc chloride-acetone 8:2, was 

stopped by filtering-off the enzyme which was then washed with lWF. The solvent was removed under reduced 

pxzssure to yield a crude product (5/R ratio 91:9 by 1H NMR), which was purified by flash chromatography 

(methykne chkhk-mmne 8:2) affording (2S)- 1 -U-act~~-2-0-(2’,3’,4’,6’-~ra-U-acetyi-~D-gl~opy~~yl~ 

glycerol (8) (77 mg) followed by its diastereoisomer 9 (8 mg). Compound 8 was crysta@aed from etfianol, mp 

75-76 *C, [a]~ -2.1 (c 1.0): 1H NMR 6 1.98, 2.00, 2.02, 2.04, 2.06 (Ss, 15H, 0COCH3), 2.68 (dd, IH, 

JOWa = 9.0 Hz, JOKk = 5.0 HZ. OH), 3.60 (ddd, lH, &q+ = 12.0 HZ, J3h2 = 6.5 HZ, H-3b), 3.64 (ddd, lH+ 

J3%2 = 3.0 Hz, H-3a), 3.74 (ddd, lH, J,,, = 9.5 Hz, Js,6’a = 3.0 Hz, Js~,6r> = 6.0 Hz, H-S), 3.86 (dddd, IH, 

&~a = 6-O Hz, &lb = 5.0 Hz, H-2),4.06 (dd, lH, Jlbra = 12.0H2, H-lb), 4.09 (dd, IH, H-la), 4.14(dd, IH, 

Ja,ea = 12.0 Hz, H-6’b), 4.19 (dd, IH, H&a), 4.60 (d, if-I, &v,~ = 8.0 Hz, H-f3,4.98 (dd, IH, & = 9.5 Hz, 

H-2’), 5.02 (dd, lH, J4’,3 = 9.5 Hz, H-4’), 5.20 (dd, 1 H, H-3’). 

LCA-catalyzed twuestetificath of6 

2-0-(2’,3’,4’,6’-te~a-O-acetyl-B_D-giucopyranclsyl)ly~~~ (6) (90 mg, 0.2 14 mmol), processed as above, 

using LCA as enzyme, yielded a crude product (WS ratio 98:2 by IH NMR), which, recovered and purifitd as 

deskbed, afforded 8 (1 mg) followed by (2R)- l-O-~tyl-2-U-(2’,3’,4’,6’-tetra-U-acctyl-BD-glucop~myl)- 

glycerol (9) (44 mg). Compound 9 was crystallkd from ethyl acetate, mp 122-124 “C, [a]~ -5.5 (c 1.0); 1H 

iW.R 6 1.98, 2.00, 2.03, 2.04, 2.06 (5s, lSH, OCQCH$ 2.12 (dd, lH, JoK3a = 7.0 Hz, &Js3b = 6.0 Hz, 

OH), 3.60 (ddd, I H, J3b3a = 12.0 Hz, J3h2 = 5.5 Hz, H-3b), 3.64 (ddd, 1 W, J~Q = 5,U Hz, H-3a), 3.70 fddd, 

IH, 15.4 = 10.0 Hz, Js,ea = 5.5 Hz, J5:6’b = 2.0 Hz, H-S), 3.90 (dddd, IH, Jzla = 5.0 Hz, Jirb = 6.0 Hz, H- 

2), 4.11 (dd, IH, &‘b,6’a = 12.0 Hz, H_6’b), 4.1 I (ad, Hi, J,b,I, = 12,Q Hz, H-lb), 4.21 (dd, lH, H-&a), 4.25 

(dd, lH, H-la), 4.67 (d, lH, Jle,r = 8.0 HZ, H-l’), 4.98 (dd, lH, 521.3’ = 10.0 HZ, H-2’), 5.04 (dd, lH, J4’,3~ = 

10.0 Hz, H-4’), 5.19 (dd, lH, H-37, 

2-8-(f3-D-glucop~osyl)~y~~~ (2) (80 mg, 0.314 mmol) was dissolved in 2 mL of pyridinc; vinyl 

acetate (0.29 mL, 3.14 mmol) and LPS (400 mg) were added in the order and the svspensian was st&d at 45 

“C for 2 h. ‘The *action, monimred by TLC using ethyl acetate-isopropanol-water 3:3:1, was stopped by 

f&ring-off the enzyme which was washed with pyridine. The solvent was removed under reduced pressure and 

the crude product was purified by fhsh ch~ma~~~hy (methykne c~~&-me~~ul hm l&f to 7:3) 

affording 63 mg of a mixture (S!R ratio 90:lO by *H NMR) of (2S)- l-O-acetyl-2-G(@D-glucopyranosyfj- 

glycerol (10j9 and its diastereoisomer 1: which ~8s submitted to the pbromobenzoylation procedure as such, 

IH NMR (C5D5N) of 10: 6 l.% (s, 3H, 0COCH3), 3.95 (ddd, iH, Jjaf41 = 8.5 Hz, Js,6’a = 2,5 Hz, Jy,6’b = 5,5 

Hz, H-5’), 3.99 (dd, lH, J2’,? = 8.0 Hz, Jrvl* = 8.0 Hz, H-Z’), 4.07 @Id, lH, J3,, = 11.5 Hz, J3, = 5.0 Hz, H- 

3b), 4-14 (dd, lH, J3&z = 5.5 Hz, )i-3a), 4.19 @Id, lH, J&,3 = 8.5 Hz, H-4’), 4.22 f&I, f&t, ff-Y&4.32 fdd, 1H, 

Js’~,&~ = 11.5 Hz, H&b), 4.44 (dddd, lH, Jzla = 6.5 Hz, J zIb = 5.0 Hz, H-2),4.52 (dd, IH, H-fi’a), 459 (dd, 

lH, Jlbsla = 11.5 Hz, H-lb), 4.65 (dd, lH, H-la), 5.06 (d, lH, H-l’). 
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LCA-catalyzed transesterification of 2 

2-O-(FD-gl~pymnosyl)glycerol(2) (80 mg. 0.314 mmol), processed as above, using LCA as enzyme, 

yiekled a crude product which, recovered and purified as described, afforded 40 mg of a mixtute (R/S ratio 

82:18 by tH NMR) of (2R)-1-0-acetyl-2-0-(BD-gl~pyranosyl)glycerol (1)9 and its diastereoisomer 10.9 

which was submitted to the p-bromobenzoylation procedure as such. 1H NMR (C5DsN) of 1: 6 1.96 (s, 3H, 

0COCH3), 3.92 (ddd, lH, J5’,4’ = 9.0 Hz, J5’,@a = 2.0 Hz. J5’,6’b = 5.0 Hz, H-Y), 4.03 (dd, 1H. .IT$’ = 9.0 Hz, 

J2.1’ = 8.0 Hz, H-2’), 4.09 (dd, 1H. &Ja = 12.0 Hz. J3az = 5.0 Hz, H-3b), 4.10 (dd, 1H. Jsa2 = 5.0 Hz, H- 

3a), 4.18-4.25 (m. 2H, H-3’ and H-4’). 4.36 (dd. lH, &,#a = 12.0 Hz. Hd’b), 4.46 (dddd, lH, JZla = 5.5 Hz, 

J2lb = 5.0 Hz, H-2). 4.51 (dd, lH, H-6’a). 4.57 (dd, IH, Jtt,ta = 11.5 Hz, H-lb), 4.63 (dd. lH, H-la), 5.12 (d, 

lH, H-l’). 

LPS-catalyzed hydrolysis of 7 

Several attempts to hydrolyze 13di-O-acetyl-2-O-(2’,3’,4’,6’-tetra-O-~~l-~D-~~p~osyl)gly~~l 

(7) with LPS were unsuccessful. Compound 7 was recovered unchanged after treatment with the nucleophilic 

acyl acceptor 1 -pentanol 1 1 in THF, diisopropyl ether, l2 THFdiisopropyl ether 2:3 or THF-water saturated 

diisopropyl ether. l3 

LGI-catalyzed hydrolysis of 7 

1,3-di-O-racetyl-2-O-(2’,3’,4’,6’-tetra-O-ace~yl-~D-glucopyranosyl)glycerol (7) (90 mg, 0.178 mmol) was 

dis~lved in 9 mL of ‘IT-IF-water saturated diisopropyl ether l3 2:3, LCA (180 mg) was added and the 

suspension was stirred at 45 T for 24 h. The reaction, monitored by TLC using methylene chloride-acetone 

8:2, was stopped by filtering-off the enzyme which was then washed with chloroform. The solvent was 

removed under reduced pressure to yield a crude product (S/R ratio 94:6 by lH NMR). which was purified by 

flash chromatography (methylene chloride-acetone 8:2 as eluant) affording (2S)- l-0-acetyl-2-0-(2’,3’.4’,6’- 

tetra-0-acetyl-@D-glucopyranosyl)glyce~l (8) (34 mg) followed by its diastereoisomer 9 (2 mg). 8 was 

identical, by *H NMR, mp, and [aID. to the product obtained by transesterification of 6 with LPS. 

No reaction occurred in the absence of the enzyme. 

Assignment of the confipration of I and 10 

a) The monoacetate 10 (in mixture with 1W of its diastereoisomer) (40 mg, 0.135 mmol), obtained from 

LPS-catalyzed transesterification of 2. was dissolved in pyxidine (6 mL), p-bromobenzoyl chloride ( 1.3 g, 5.936 

mmol) was added and the mixture stirred at 95 “C for 5 h. After usual work-up, the resulting residue was 

puritied by preparative TLC (hexane-ethyl acetate 2:l) to separate the predominant penta-p-bromobenzoate 

with the major &, which was identical to the (2R)-1-O-acetyl-3-O-pbromobenzoyl-2-0-(2’,3’,4,~-tetra-O-p- 

bromobenzoyl-ED-glucopyranosyl)glycerol described in the literature.9 

b) The monoacetate 1 (in mixture with 18% of its diastereoisomer) (30 mg. 0.101 mmol), obtained from 

WA-catalyzed transesterification of 2, was p-bromobenzoylated as described above. After usual work-up, the 

resulting residue was purified by preparative TLC to separate the predominant penta-p-bromobenzoate with the 

minor Rf, which was identical to the (2S)-1-0-aaty~-3-O-p-bromobenzoyl-2-O-(2’.3’,4’,6’-tc~-U-p-bromo- 

benzoyl-BD-glucopyranosyl)glycerol described in the literature.9 
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Assignmenl of the cot@&pmlion of 8 and 9 

a) The pentaacetate 8 (40 mg, 0.084 mmol) was dissolved iu pyridine (1 mL), trityl chloride (52 mg, 

0.186 mmol) waa added and the mixture was stirred at 100 “C for 5 h. ‘Ihe solution was repeatedly evaporated 

in vacua with toluene and the resulting residue was pmified by Rash chromatography (ethyl acetate-petroleum 

ether 46) affording solid amorphous (2S)-1-O-acetyl-3-O-trityl-2-O-(2’,3’,4’,6’-tetra-O-acetyl-Bp 

glucopyrano-syl)glycerol (11) (54 mg), [a]D -2.7 (c 0.6), lH NMR 6 1.96, 1.98, 1.99, 2.00, 2.01 (5s. 15H, 

OCOCH$, 3.18 (dd. lH, Jm = 10.0 Hz, J3t,,2 = 6.5 Hz, H-3b). 3.31 (dd, lH, J3%2 = 5.5 Hz. H-3a), 3.60 

(d&l, lH, Js,4’ = 10.0 Hz, Jysfla = 5.0 Hz, JS’,6n = 2.5 Hz, H-5’). 3.94 (d&d, lH, Jzla = 3.5 Hz, Jztb = 7.0 

Hz, H-2), 3.98 (cld, lH, J6bB’a = 12.0 Hz, H&b), 4.14 (dd, lH, Jlbla = 12.0 Hz, H-lb), 4.17 (&I, lH, H-6’a), 

4.25 (dd, lH, H-la), 4.60 (d, lH, J1-,z = 8.5 Hz, H-l’), 4.94 (dd, lH, J2’,3’ = 10.0 Hz, H-2’). 5.03 (dd, lH, 

54.3 = 10.0 Hz, H-43,5.16 (dd, lH, H-3’). 7.19-7.42 (m. 15H. Ph). 

b) The pentaacetate 9 (30 mg, 0.063 mmol) was tritylated and puritied as described above, to yield (2R)- 

1-O-acetyl-3-O-tityl-2-0-(2’.3’,4’,6’-1el-~D-glucopyranosyl)glycerol (12) (45 mg), which was 

crystallized from mehylene chloride-kxane, mp 146148 “C, [a]D -21.0 (c LO), tH NMR 6 1.79, 1.94, 1.98, 

2.01, 2.06 (5~. 15H. OCOCH3). 3.18 (dd. lH, JjbJa = 10.0 HZ. J3b2 = 4.5 HZ, H-3b), 3.23 (dd, lH, J3%2 = 

6.0 Hz, H-3a), 3.60 (d&l. lH, Jy.4 = 10.0 Hz, Jy,ga = 5.0 Hz, J5:6b = 2.0 Hz, H-5’). 3.94 (dddd, lH, Jzla = 

6.0 Hz, JZth = 5.5 Hz, H-2). 4.08 (dd. lH, J6’b,6’e = 12.0 Hz. H&b). 4.13 (dd, lH, Jlbla = 11.5 Hz, H-lb). 

4.16 (dd, lH, H-la), 4.21 (dd, lH, Hd’a), 4.62 (d, lH, J~.,T = 8.0 Hz, H-l’), 5.00 (dd, lH, Jy,y = 10.0 Hz, H- 

2’). 5.05 (dd, lH, Jq:y = 10.0 Hz, H-43,5.16 (dd, lH, H-3’). 7.19-7.42 (m, 15H. Ph). 

c) The (ZS)-monoacetate 10 (in mixture with 10% of its diasteteoisomer) (20 mg, 0.067 mmol) was 

tritylated as described for 8. Plash chromatography (mehylene chloride-methanol 8:2) afforded a mixture (8 mg) 

of the 6’-O-trityl- and 3-0-trityl-1-0-acetyl derivatives, which was directly submitted to peracetylation. 1H 

NMR analysis of the crude mixture showed the presence of 1,3-&O-acetyl-2-0-(2.3’4’~tri-O-acetyl-6’-O- 

trityl-PD-glucopyranosyl)glycerol, of the (ZS)-3-0-trityl-1.2’,3’,4’,6’-pentaacetate (ll), and of the (2R)-3-0- 

trityl-1,2’,3’,4’,6’-pentaacetate (12) in a 69:26:5 ratio. 

d) The (2R)-monoacetate 1 (ii mixture with 18% of its diastereoisomer) (20 mg, 0.067 mmol) was 

tritylated. purified (11 mg) and acetylated as &scribed in c). tH NMR analysis showed the presence of 1,3di- 

O-acctyl-2-O-(2’,3’,4’-tri-O-acetyl-6’-O-~~l-~~glucop~syl)gly~~l, of the (2S)-3-0-trityl-1,2’,3’,4’.6’- 

pentaacetate (11). and of the (ZR)-3-O-trityl-1,2’,3’.4’,6’-pentaacetate (12) in a 63:8:29 ratio. 
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