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ABSTRACT. Condensation of 2-O-acetyl-3,4,6-tri-O-benzyl-a-o-mannopyranosyl fluoride (12) or ethyl 2-O- 
benzoy1-3,4,6-tri-O-benzy1-l-thio-a-o-mannopyranoside (13) with racemic 1,2-Ocyclohexylidene-3,4,5-tri-O-benzyl- 
myo-inositol (11) gave, after deacylation and column chromatography, the enantiomorphs 16a and 16b. Benzylation, 
acid hydrolysis of the 1,2-O-cyclohexylidene group and regioselective allylation of 16b led to Sb, which was 
deblocked by deallylation and hydrogenolysis to give 6-O-(a-O-D-mannopyranosyl)-n-myo-inositol (5b). Any 
attempt to glycosylate the hydmxyl at the axial C-2 position of the myo-inositol moiety in 4b with the 
matmopyranosyl fluoride 12 or the ethyl thiomannopyranoside 13 failed. 

In an earlier report’ from this laboratory, the synthesis of l-O-( 1,2-di-O-palmitoyl-sn-glycero-3-phosphoryl)-2-G 

(a-o-matmopyranosyl)-mmyo-inositol (1) was described. The disubstituted u-myo-inositol derivative 1 is a fragment 

of a family of naturally occurring mycobacterial phospholipids h-b, the structure of which was elucidated by 

Ballou et up. 
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As part of an ongoing study directed towards the preparation of the trisubstituted n-myo-inositol fragment 3, 

we now report a synthetic route to the o-myu-inositol mono-mamroside 5b. 
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The original purpose of this study was to use the partially protected D-myo-inositol mono-mannoside 4b (i.e. 

the precursor of 5b) as the starting compound for the preparation of the trisubstituted u-myo-inositol 3. Thus 

stereoselective mannosylation of the hydroxyl group at C-2 of 4b, and subsequent removal of the ally1 protecting 

group followed by the introduction of the phosphatidic unit, as described for the synthesis of 1’. would eventually 

lead to the target compound 3. However, in executing this intended route to 3 an unexpected pitfall was met. 

The synthetic route to 4b comprises three distinct stages. The fast one, the synthesis of the properly protected 

o(t)-myo-inositol acceptor 11 is depicted in Scheme 1. Regioselective benzylation of racemic 1,2:4,5di-0 

y=70% I- / -- -- -- 9 1?-pMaCX3n,f?-H 
7 R’- Bn.Ft-I4 

R’- Bn.R2=ph400@4 c 

10 F?-ph4eOf3n,R3=Bn 
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11 l?=ti.F?=en 

!Scheme 1 Reagents : (I) BnBr I BaO. Ba(OH)z .WQ3 /DMF. (II) p MeOBnCl Mati / DMF (ill) 
p -TsOH /HCCH&H@ti. (ii) BnBr NaH /Dt.‘F (v) DW I CH& / H&I 

cyclohexylidene derivative 6 with benzyl bromide, in the presence of barium oxide - barium hydroxide 

octahydrate’, in Nfldimethylformamide led to the isolation of the crystalline 3-0-benzyl derivative 7, after 

separation from a small amount (3%) of the 3&h-0-benzyl derivative. In this respect, it is of interest to note 

that the reported’ sodium hydride assisted regioselective benzylation of 6 was accompanied by an unacceptable 

amount of the 6-0-benzyl position isomer of 7. Treatment of 7 with puru-methoxybenzyl chloride’ and sodium 

hydride yielded, after purification on silica gel, crystalline 8. Selective removal of the rra-cyclohexylidene 

function in 8, to give 9, was effected by trans-ketalisation with ethylene glycol and catalytic para-toluenesulfonic 

acid’. Fiially, benzylation of 9 (+ 10) and subsequent removal’ of the para-methoxybenzyl group with 2,3- 

dichloro-5,6dicyano-1,4benzoquinone (DDQ) resulted in the isolation of racemic 11 in 762 overall yield for the 

two steps. 

The next stage, which entails stereospecific 1,2-frunr mannosylation of 11 with a donor having at C-2 a 

participating ester group followed by separation of the individual diastereoisomers thus obtained, is outlined in 

Scheme 2. 

Thus glycosidation of acceptor 11 with the donor 2-O-acetyl-3,4.6-tri-0-a-o-mannopyranosyl fluoride (12)’ in the 

presence of boron uifluoride ethera& gave, as expected’, the a-linked diastereoisomers 14a-b in 97% yield. It was 

aho established that the condensation of 11 with ethyl 2-0-benzoyl-3,4,6-tri-O-benzyl-l-thio~-o-m~nopy~oside 

(13). using the recently developed promoter system N-iodosuccinimide and catalytic trifluorom&anesulfonic acidlO, 

proceeded stereospccifically. and led to the isolation of Ha-b in a compatible yield. The ethyl thioglycoside 13 

was easily prepared, according to a published procedure”, by converting 2-O-acetyl-3,4,6-tri-0-bcnzyl-a&D- 
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Scheme 2 Reagents : (i a) BF3 Et20 ; (i b) NIS/CF&QH. (ii) NaOMa or KOtBu/ MeOH, doxane. (iii) Column chmmatography. 

(iv) BnBV NaW DMF. (v) HCVMeOH. (vi) Bu+nO/ MeOH; AIIBV CsF/ DMF. (vii) a. Ir(COD)[PMePh.2]2~PFQR12: b: HgOdigCl$ 
Acatone/H~O. (viii) 10% Pd/C1H@opropanolM~0. 
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mannopyranose’2 first to the corresponding a-chloride with the Vilsmeier-Haack reagent and additional treatment 

of the chloride with potassium ethyl mercaptide. 

With respect to the separation of the individual diastereoisomers 14a-b (lSa-b) we anticipated, on the basis 

of earlier experimental evidence gathered during the synthesis of similarly protected mono-mannosylated D(L)- 

myo-inositols, that the diastemoisomer showing the highest R+ilue also contained the L-myo-inositol moiety. 

Unfortunately, no significant difference in I$-values between 14a and 14b or 15a and 15b was observed. However, 

Zempl&r deacetylation of Ma-b, or potassium tert-butoxide assisted debenzoylation of 15a-b, gave stereoisomers 

16a-b having an acceptable difference in R+alue. In accordance with the above formulated rule of thumb we 

selected the enantiomorph 16b (low R,-value) for the preparation of the chiral pure o-myo-inositol containing target 

compound 4b. To this end, 16b was subjected to the following sequence of protecting group manipulations. 

Benzylation of 16b gave 17b, the cis-1,2-0-cyclohexylidene group of which was removed with dry hydrochloric 

acid in methanop. Regioselective allylation of lSb, to give 4b, could be realized by treating the stannylidene- 

complex” of 18b with ally1 bromide in the presence of cesium fluoride”. The ‘H- and “C-NMR data of 4b and 

fully deblocked 5b, which was isolated after de-allylation’s and hydmgenolysis of the ally1 and benzyl groups 

(steps vii and viii in Scheme 2) from 4b followed by purification (HiLoad Sephadex SlOO), were in complete 

accordance with the proposed structures. The presence in 16b, and hence in 4b, of the o-myo-inositol unit was 

corroborated indirectly as follows. Firstly, the dispensable enantiomorph 16a (high &value) was converted to 19s 

by the same sequence of reactions as executed earlier (see Scheme 2) for the synthesis of 4b. 



C. J. J. ELDZ et al. 

OBn 

C 
191 R’ - Al. R2 I H 

y-75% i ala R’= All. I? I Bn 
y-7% i r 2lS d-All. F?=H 

L 220 R’ - AU, I$ = Bn y-86% iii C 23. R’- H, R2PBll 

Schsms 3 Reagents : (i) &rBv?daWDW. 
(ill) p -T.sOWd(C~ h4dW+$I 

(ii) HCAC. 3% Hclmp 

Secondly (see Scheme 3), benzylation of 19a. and acid hydrolysis of the interglycosidic linkage” in 20a, gave 

the inositol derivative 21a. Benzylation of 2111, and subsequent deallylation of 22.a with palladium on charcoal 

in the presence of catalytic p-toluenesulfonic acid”, yielded penta-0-be@-myo-inositol Ua, the specific optical 

rotation ([a]:-value) of which was the same as repotted for 2,3,4,5,6-penta-0-benzyl-L-myo-inositol”. 

The availability of 4b opened the way to glycosylate the hydroxyl at C-2 with a mannopyranosyl donor. 

Unfortunately, contrary to expectation’, glycosylation of acceptor 4b with either donor 12 or 13, under the 

conditions mentioned earlier in Scheme 2, was not successful. In the light of this disappointing result, we are at 

present exploring whether 3 may be attained by a reversed diglycosidation sequence : i.e. first glycosidation of 

HO-2, instead of HO-6. of a properly protected myo-inositol derivative. The results of this alternative synthetic 

route will be published in due course. 

EXPERIMENTAL 

Triethylamine, dichloromethane and 1,2dichloroethane were dried by refluxing with calcium hydride (5 gram per 
htre) for 16 h and distilled. We liquids were stored over molecular sieves 0.4 nm. l&Dichlorcethane was 
redistilled from lithium aluminium hydride (2 gram per line) before use. Methanol was dried by refluxing with 
magnesium methoxide, distilled and stored over molecular sieves 0.3 nm. Toluene and die&y1 ether were distilled 
from phosphorous pentoxide and stored over sodium wire. N,IVdimethylformamide was stirred with calcium 
hydride (5 gram per hue) for 16 h at 20 “C, distilled under reduced pressure and stored over molecular sieves 
(0.4 MI). Triethyl ammonium bicarbonate (TEAB) was prepared by passing a stteam of carbon dioxide gas 
through a cooled (ice-water bath) solution of triethylamine in de-ion&d water (2 molar) until a neutral solution 
was obtained. Cesium fluoride was purchased from Fhtka and para-methoxybenxyl chloride from Aldrich. 
Schleicher and Schtill LIC Fertigfolien F1500 IS254 were used for TLC analysis. Compounds were detected under 
UV light or by spraying with 20% sulphuric acid in methanol, or with 1% potassium pennanganate in 5% aqueous 
potassium carbonate for compounds containing a double bond or with a solution of ammonium molybdate (25 g) 
and ammonium cerium sulphate (10 g) in 10% aqueous sulphuric acid, followed by charring at 140 “C! for a few 
minutes. Short column chromatography was performed on Kieselgel 60 (230-400 mesh ASTM, Merck). The 
HiLoad Sephadex SlOO (HR 26/60) was eluted with 0.15 M TEAB, equipped with a HPLC pump (LXB 2150) 
with a flow of 1.5 mJ/min. The fractions welt detected by a differential refractometer (LKB 2142). ‘H-NMR 
spectra were measured at 300 MHz, using a Bruker WM-300 spectrometer interfaced with an ASPECT-2000 
computer, operating in the Fourier transform mode. Cormlated spcara wete measured at 400 MHz, using a Bruker 
MSL-400 spectrometer interfaced with a ASPECT 3OOOcomputer. ‘C-NM spectra were measured at 50.1 MHz, 
using a JEOL JNM-FX 200 spectrometer, also quipped with an ASPECT-2000 computer, operating in the Fourier 
transform mode. Tetramethylsilane (TMS) was used as internal standard for samples in CDCl,. Chemical shifts 







6-O-(a-JSMannopyranosyl)-D-myo-inositol 
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4.00 (dd, 1 H, H-3, J,, 9.08 Hz), 3.95-3.90 (dd, 1 H, H-6’, J,,. 9.67 Hz), 3.87-3.74 (dd, 1 H, H-4, J, 1.87 Hz). 

3,4~-~0-benzyl-1.~~y~ohexvlidene_6 
inositol (Ma and 14b) 
Compound 11 (2.0 g, 3.77 mmol) and 12 (2.3 g, 4.66 mmol) were dried by cocvaporation with toluene (2 x 25 
ml). To a stirred solution of 11 and 12 together with activated molecular sieves (0.4 nm, 2.0 g) in dichloromethane 
(35 ml), under a blanket of nitrogen, boron trifluoride etherate (0.5 M, 1.0 ml) was added. T.1.c. analysis (n- 
hexane/diethyl ether, l/l, v/v). after 1 h at 25 ‘C, revealed the formation of 14a and 14b. The reaction was 
stopped with triethylamine (1 ml). The solids were removed by filtration and the clear filtrate was evaporated to 
dryness. The residual oil was applied onto a column of silica gel (100 g), which was eluted with n-hexaneldiethyl 
ether (500 ml, 10010 to 5050, v/v). The appropriate fractions were pooled and concentrated in vuaw to give a 
mixture of 14a and 14b as a colourless oil. Yield 3.67 g (3.66 mmol, 97%); R, 0.38 and 0.33 (n-hexane/diethyl 
ether, l/l, v/v); ‘Y! NMR (CDCI,) 6 170.1 and 169.3 (C=O, carbonyl AC), 138.6, 138.5, 138.2, 138.1, 138.0, 
137.8, 137.7 and 137.6 (12 x C_ benzyl), 128.1-127.0 (CH, benzyl). 110.6 and 110.1 (2 x C, cyclohex.), 
98.2 and 95.9 (C-l), 82.3, 80.7, 80.6, 78.8, 78.3, 78.2, 77.4, 76.8, 76.6, 74.0, 73.9, 73.8, 73.4, 71.2, 71.0, 68.5 
and 68.4 (CH myo-inositol and mannopyranosyl), 75.2, 74.8, 74.7, 74.6, 74.3, 73.3, 72.9, 72.8, 71.6, 71.3 and 68.3 
(6 x CH, benzyl and C-6’mannopyranosyl), 34.8 and 34.4 (2 x CH, cyclohex.), 24.8, 23.7 and 23.5 (2 x CH, 
and CH,), 20.9 and 20.8 (2 x CH, AC). 

Anal. Calc. for f&ho,, : C, 74.08; H, 6.82. Found : C, 73.82; H, 6.97. 

3,4~-~~-benzyl-l,2-Ocyclohexylidene-6~-(2’~-benzoyl-3’,4’,6’-tri-~-benzyl-a-~-mannopyranosyl)-~~)- 
myo-inositol (1Sa and 15bj 
Compound 11 (0.285 g, 0.5 mmol) and 13 (0.35 g, 0.6 mmol) were dried by co-evaporation with toluene (2 x 
10 ml). To a cooled (0 “C) and stirred solution of 11, 13 and molecular sieves (0.4 nm, 0.5 g) in dichloroethane 
was added, under a blanket of argon, a stock solution of N-iodosuccinimide (0.1 M, 6 ml) and 
uifluoromethanesulfonic acid (0.12 equiv.) in diethyl ether/dichloroethane (10, ml, l/l, v/v). T.1.c. analysis (16% 
ethyl acetate/toluene), after 15 min at 0 “C. showed the formation of lSa/lSb. The reaction was stopped with 
triethylamine (0.25 ml). The solids were removed by filtration over a pad of celite and the clear filtrate was 

washed with sodium thiosulfate (100 ml, 20% w/v), aqueous sodium bicarbonate (100 ml, 10% w/v) and water 
(2 x 100 ml). The organic solution was dried over magnesium sulfate and concentrated in VUCIW to dryness. The 
oily residue was applied onto a column of silica gel and eluted with a mixture of n-hexane/ethyl acetate (300 ml, 
41, v/v). The appropriate tractions were concentrated and the oil thus obtained was purified by Sephadex LH- 
20 column chromatography. Elution was effected with a mixture of methanol/dichloromethane (l/2, v/v) to give 
a mixture of 15a and 15b as a colourless oil in 96% yield (0.51 g, 0.48 mmol); & 0.81 and 0.79 (16% ethyl 
acetate/toluene); 13C NMR (CDCl,) 6 166.1 and 165.7 (C=O, carbonyl Bz), 139.3, 139.2, 138.9, 138.8, 138.7, 
138.6, 138.4 and 138.3 (14 x C_ bcnzyl and benzoyl), 133.4-127.7 (CH_ bcnzyl and benzoyl), 111.3 and 110.8 
CC,, cyclohex.), 98.8 and 96.7 (C-l’), 82.9, 81.5, 81.4, 79.4, 79.1, 78.9, 78.2, 77.5, 77.4, 74.7, 74.5, 74.1, 73.1 
and 69.6 (CH myo-inositol and mannopyranosyl), 75.9, 75.7, 75.5, 75.4, 75.2, 75.0, 73.9, 73.6, 73.5. 72.0, 71.7 
and 69.3 (CH, benzyl and C-6’), 37.8 37.7, 35.4 and 35.2 (CH, cyclohex.), 25.5 24.3 and 24.2 (CH, and CH, 
cyclohex.). 

3PS-~i-Q-benzyl-1~-cyclohexylidene-6-(3’~’,6’-t~~-~nzyl-~~mannopy~n~yl)-~-mv~ -inositol(16a) and 
3.45~t&D-benzyl-l&0 cyclohexylidene-6-Q-(3’,4’,6’-tri-0-benzyl-~~mannopy~n~yl)-~mv~-in~itol (16b) 
Methanolic sodium methoxide (1 M, 6.0 ml) was added to a solution of 14a and 14b (3.4 g, 3.39 mmol) in a 
mixture of dry methanol (50 ml) and dioxane (50 ml), and the mixture was stirred for 6 h at 20 “C. In a similar 
fashion, compounds 15a and 15b were debenzoylated by treatment with potassium t-butoxide (2 cquiv.) in a 
mixture of methanol and dioxane for 4 h at 20 “C. Both solutions were neutralized with Dowex 50 XW4 (H+- 
form) resin (100200 mesh), filtered and concentrated in vmw. The two diastereoisomets 16a and 16b were 
applied onto a column of silica gel (60 g), and eluted with a gradient of n-hexanelethyl acetate (2000 ml, 90:10 
to 6040, v/v) to give 16a (1.14 g, 1.18 mmol), [a]? +23.9 ’ (c 1 CHCl,) and 16b (1.11 g, 1.15 mmol), [a]: 
i43.5 o (c 1 CHCl,) as colourless oils; Rr 16a and 16b, 0.50 and 0.45 (acetone/dichloromethane, 3:97, v/v), 
respectively; ‘% NMR (CDCl,) of 16b S 138.5, 138.2. 138.1, 138.0 and 137.7(2x) (6 x C_ benzyl), 128.7- 
125.0 (CL benzyl), 110.5 (C,,,,, cyclohex.), 97.3 (C-l’, Jc.,..z.,. 172.9 Hz), 80.9, 80.8.79.5, 78.7, 77.1, 76.7,75.3, 
74.2, 74.0 and 70.8 (C-2’, C-3’. C-4’, C-5’, C-l, C-2, C-3, C-4, C-5 and C-6). 75.0, 74.5, 74.4, 72.7, 72.6, 71.3 
and 68.4 (6 x CH, benzyl and C-6’). 36.9 and 34.9 (CH, cyclohex.), 24.8, 23.7 and 23.4 (2 x CH, and CH, 
cyclohex.); ‘H NMR (CDCI,) 6 7.43-6.85 (m. 30 H, H, 6 x benzyl), 5.53 (d, 1 H, H-l’, J,..z. 1.77 Hz), 4.83- 
4.33 (m, 12 H, 6 x CH, benzyl), 4.23 (dd, 1 H, H-2, Jlr 3.81 Hz, J, 5.46 Hz), 4.11-4.05 (m, 2 H, H-4 and H- 
2’, J,, 7.20 Hz, J2%’ 2.70 Hz), 4.01 (dd, 1 H, H-3), 3.98 (bt, 1 H, H-5’), 3.94 (dd, 1 H, H-3’, J,...,. 8.68 Hz), 3.90- 
3.85 (m, 2 H, H-6 and H-4’, JS,6 7.78 Hz), 3.67 (dd, 1 H, H-l, J,., 8.30 Hz), 3.56 (dd, 1 H, H-6a’. JSti. 3.35 Hz), 
3.45 (dd, 1 H, H-6b’, J,.,. 1.62 Hz, J,:, 11.05 Hz), 3.27 (dd, lH, H-5, J,> 9.76 Hz), 2.34 (s, 1 H, 2’-OH), 1.84- 
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mmol) and ally1 bromide (0.10 ml, 1.16 mm@. T.1.c. anaIysis (~~ex~ethyl acetate, 2/3, v/v), aftor stirring for 
18 h at 20 *C, indicated complete conversion of lgb (& 0.43) into 4b (R, 0.66). The solution was concentrated 
in vucuo md the oily residue was purified by silica gel column (2x3 cm) chromatography, eluted with n- 
hexanekthyl acetate (400 ml, l/l, v/v). The appropriate fractious were pooled and concentrated in VUCIW to afford 
4b (0.65 g, 0.65 mmol) as a colourless oil; & 0.33 (n-hexaue/ethyl acetate, 3/2); [a]$’ +lO.F (c 1 CHCl?); ‘Y! 
NMR (CLXl,) 8 138.8, 138.4, 138.3, 137.8 and 137.7 (C_ benzyl), 134.1 (-CH=, aIIyl), 128.1-126.8 (CH,, 
benzyl), 117.3 (CH,=, alIyl), 97.9 (C-l’), 81.2, 81.1, 80.3, 79.7, 79.5, 75.0, 74.9, 74.7, 71.6 and 66.1 (C-1, C-2, 
C-3, C-4, C-S, C-6, C-2’, C-3’, C4’and C-5’), 75.4, 74.5, 72.8, 72.2, 7T.8, 71.7, 70.2, 68.4 and 65.8 (7 x CH1 
bcnzyl, CH, ally1 and C-6’); *H NMR (CDCI,) 6 7.48-7.02 (m, 35 H, H_ 7 x benzyl), X84-5.71 (m, 1 H, - 
CH=, allyl), 5.51 (d, I H, H-l’, J,, 1.78 Hz), 5.28-5.12 (m, 2 H, CH,=, allyl), 4.91-4.23 (m, 14 H, 7 x CH, 
benzyl), 4.16 0, 1 H, H-2, JtS 2.52 Hz, J, 2.89 Hz), 4.13-3.86 (m, 7 H, H-4, H-6, H-3’, H-Q’, H-S, -CH% allyl), 
3.82 (dd, 1 H, H-2’, JrX 2.96 Hz), 3.43-3.38 (dd, 1 H, H-6’), 3.35 (dd, 1 H, H-3, &A 9.50 Hz), 3.35-3.31 (dd, 
1 H. H-6”), 3.26 (t, 1 H, H-5, J, 9.48 Hz, J,, 9.83 Hz), 3.18 (dd, 1 H, H-l, Ja,& 9.54 Hz), 2.36 (s, lH, 2-OH). 
Compound 19a was obtained in a similar way asdescribed for 4b; R( 0.34 (~-hex~/e~yl acetate, 312, v/v); ‘% 
NMR (CDcl,) 6 138.9, 138.6, 138.4, 138.3, 137.8 (C_ benzyl), 134.2 (-CH=, allyl), 128.8-125.1 (CH_, benzyl), 
118.0 &X2=, allyl), 98.3 (C-l’), 83.5, 81.0, 79.8, 79.4, 78.1, 75.5, 75.3 and 66.7 (C-l, C-2, C-3, C-4, C-5, C- 
6, C-2’. C-3’, C-4’ and C-S’), 75.7, 74.5, 73.1, 72.4, 71.7, 71.5 and 69.3 (7 x CH, benzyl, CH, alIyl and C-6’). 

~Alfyt-23,4~-tetra-O-benzylb_ll f 3 - 2’ ‘,4’,6’-tetnr-0-benzyl-~-~manosyl)-n f2Obf and 
l~-allyl-2~,4~-tetra-Q-benegl-6~-(2’~’,4’.6’-tetra~-benzyI-a-Dmannopyranosyl) (2Oal 

Benzyl bromide (0.1 ml, 0.9 mmot) was to a cooled (tee-bath) and stirred SusFlston ui bSr _~~wwI IP 1:’ b g, 0.W 
mmol) and sodium hydride (60 mg, 2.3 mmol) in Nfl-dimethylformamide (25 ml). T.1.c. analysis (n-hexane/ethyl 
acetate, 4:1, v/v), after stking for 4 h at 20 “c, showed conversion of 19b (R+ 0.08) into 2Ob (li; 0.33). After 
the addition of methanol, the reaction mixture was evaporated to dryness, taken up in diethyl ether (40 ml), and 
washed with water (20 ml), aqueous sodium bicarbonate (20 ml, 108, w/v) and water (20 ml). The organic layer 
was dried over MgSO,, f&red and concentrated in vmw. The oily residue was purified by eluting the compound 
from a silica gel column (2x4 cm) with n-hexane/ethyl acetate (100 ml, 4:1, v/v). The appropriate fractions went? 
pooled and concentrated in vucuu, to afford 2&b (0.5 g, 0.45 mmol) as an oil; R, 0.40 (~-hex~~die~yl ether, 21, 
v/v); ‘% NMR (CDCIJ 6 138.9, 138.6 and 138.1 (C,, benzyl), 134.2 (-CH=, allyl), 128.1-125.1 (CIi_ benzyl), 
116.8 (CHZ=, aIIyl), 98.1 (C-l’), 81.7, 81.6, 81.2, 80.7, 75.1, 74.7, 72.6 and 71.5 {C-l, C-2, C-3, C-4, C-5, C- 
6, C-2’, C-3’, C-4’and C-5’), 75.4, 74.6, 73.7, 72.9, 72.5, 71.9, 71.7, 70.3 and 68,5 (8 x CH, benzyl, CH, benzyl 
and C-6’). 
Compound 2Oa was obtained in a similar way as described for U)b; R, 0.34 (n-hex~e/e~yt acetate, 4:l); ‘% 
NMR (CDCI,) 6 139.1, 138.8, 138.6, 138.5, 138.4 and 138.1 (C, benzyl), 134.4 (-CH=, aIly1). 128.8-125.1 
(CH,, benzyl), 117.3 (CH,=, allyl), 98.1 (C-l’), 84.2, 81.6, 80.5, 79.8, 79.1, 75.3, 74.8, 73.7 and 71.6 (C-l, C- 
2, C-3, C-4, C-5, C-6, C-2’, C-3’, C-4’ and C-S’), 74.7, 74.5, 73.9, 73.1, 72.4, 71.7 and 69.2 {8 x CH, benzyl, 
CH, ally1 and C-6’). 

lo-Atlyl-W~,S-tetra-O-benzyl-~~~o~n~itol m and 1 _-O-alivf-2~,4,5-tetra-O~-~~o-inosito~~ 
A solution of 2Oa (0.4 g, 0.36 mmol) in acetic acid and 3% aqueous hydrochloric acid (15 ml, 9~1, v/v) was 
heated for 3 h at 100 “C. The reaction mixture was cooled and co-evaporated with toluene (4 x 50 ml). The oily 
residue was applied to column of silica gel (25 g). Elution was effected with a gradient of n-hexanelethyl acetate 
(100 ml, 80:20 to 60~40, v/v) to give 21a (120 mg, 0.21 mmol), [cc]p +6.9O (c 1 CHCI,); R, 0.66 (~-hex~e/e~yl 
acetate, 2:3, v/v); “C NMR (CDCI,) 6 138.7 and 138.2 (C_ benzyl), 134.3 (-CH=, ally& 128.2-127.3 (CH,, 
benzyl), 117.2 (CH,=, allyl), 83.3, 81.3, 81.0, 79.7, 73.4 and 72.6 (C-l, C-2, C-3, C-4, C-S and C-6). 75.7, 75.2, 
73.9, 72.8 and 71.0 (4 x CH, benzyl and CH, allyl); ‘H NMR (CDCl,) 6 7.61-6.81 (m, 20 H, H_ 4 x henzyl), 
5.99-5.82 (m, 1 H, -CH=, allyl), 5.32-5.16 (m, 4 H, CH, benzyl and CH,= allyl), 4.94-4.61 (m, 6 H, 3 x CH, 
benzyl), 4.13-3.98 (m, 5 H, -CH,, ailyl), 3.42-3.98 (m, 2 H), 3.42-3.12 (dd, 1 H). 2.54 (bs, 1 H, 6-OH). 
Compound 21b (90 mg, 0.16 mmol) was obtained in a similar procedure as described for 21a; [a]? -6.5” (c 1 
CHCI,). 

1-~-AIlyt-W,4,5,6-penta-S)-benzyl-o_mvQ~a~~y~-2~,4,~,6-~nta~-~nzyt-~-~_~ -inositol 
(22a) Benzyl bromide (0.05 ml, 0.42 mmol) was added to a cooled (ice bath) and stirred suspension of compo~d 
2fa (100 mg, 0.18 mmol) and sodium hydride (30 mg, 1.1 mmol) in N&dimethylformamide (10 ml). T.1.c. 
analysis (~-hex~e/e~yl acetate, 4:1, v/v), after stirrkg for 16 h at 20 “C, showed complete conversion of 2fa 
(R, 0.38) into 22a (R, 0.89). Methanol was added and the solution was stirred for 0.5 h, evaporated to dryness 
and taken up in diethyl ether (25 ml). The organic layer was washed with water (10 ml), aqueous sodium 
bicarbonate (15 rnk IO%, w/v), water (10 ml), dried over m~esium sulfate, filtered and concentrated in vuc~. 
The oily residue was purified by silica gel column (2x2 cm) chromatography. The elution was effected with a 
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