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Glycosides of ~yo-inositol are common in Nature (compare, e.g., ref. 1). In 
structural studies of these and of other myo-inositol derivatives, access to the six 
different penta-0-methyl-myo-inositols would be of value. Ballou and Lee’ have 
characterized the two meso- and the two racemic forms of pentamethyl ethers in 
mixtures by g.1.c. For the synthesis of these ethers, the corresponding mono-O- 
benzyl ethers would be suitable starting materials. They would also be useful inter- 
mediates in the synthesis of different natural myo-inositol derivatives. Different 
mono-O-benzyl ethers of myo-inositol have been prepared by Angyal et al.3,41 and 
the four chiral mono-O-benzyl ethers by Shvets et CZ~.~*~. In the present communica- 
tion, syntheses of l(3)- (14), 4(6)- (9), and S-mono-O-benzyl-~~~-inositol (8), and 
of the two meso and the two racemic forms of penta-~-methyl-~~~-inositol are re- 
ported. 

Treatment of myo-inositol with I-ethoxycyclohexene and a catalytic amount 
of ~“toluenesuifonic acid in ~,~-dimethylformamide yielded a mixture of dicyc- 
lohexylidene derivatives that was fractionated by crystallization and chromatog- 
raphy on silica gel columns. The 1,2:3,4- (l), 1,2:4,5- (7), and 1,2:5,6-di-O-cy- 
clohexylidene-myo-inositol (4), previously prepared and characterized by Angyal 
et nl.‘, were obtained in yields of 19, 26, and 38%, respectively (only one enan- 
tiomer is given in the Scheme). 

Partial benzylation of 1 using phase-transfer catalysis” in order to obtain good 
yields of monobenzyl ethers gave a mixture of the 5- and the 6-benzyl ethers (2 and 
3, respectively). These were separated by chromatography on a silica gel column 
and hydrolyzed to give 5-Q-benzyl-~yo-inositoi (8) and 4(~)-~-benzyi-~yo-in- 
osito14 (9), respectively. 

*Dedicated to Professor Raymond U. Lemteux. 
‘Present address: Swechsh Forest Products Research Laboratory, Box 5604, S-l 14 86 Stockholm (Swe- 
den). 
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Similar ~nzylation of 4 yielded the l(3)- and the 4-benzyl ethers (5 and 6, re- 
s~ctiv~ly), which were hydrolyzed to give l(3)-U-~nzyl-myo-inosito13 (14) and 
4(d)-O-benzyl-nyo-inositol (9) respectively, the latter indistinguishable from the 
sample obtained from 3. The melting points of the three monobenzyl myo-inositols 
agreed with literature values 334 Each of the three mono-O-benzyi-myo-~nositols . 
was methylated according to Hakomori’, and the benzyl group removed by cataly- 
tic hydrogenation, yielding 1,2,3,4,6- (12), 1,2,3,4,5- (13), and 1,2,4,5,6-penta- 
methyl-myo-inositol(l6). The remaining 1,3,4,5,6pentamethyl ether (20) was pre- 
pared from 1 ,2-0-cyclohexylidene-myo-inosito17 (17) by methylation, followed by 
removal of the acetal group by acid hydrolysis” to give the 1,4,5,6-tetra-O-methyl 
ether 18. Selective methylation of the dibutyl stannate at the equatorial” OH-1 
gave crystalline 1,3,4,5,6-penta-O-methyl-myo-inositol (20). The four penta- 
methyl ethers were well separated, as their acetates, by g.1.c. on an SP-loo0 glass 
capillary column (Table I). 

On m~thylation analysis of an ~-L-fu~pyranosyl-rn~u-i~osito1 isolated from 
urine’2, the penta-Q-methy - y 1 m o-inositol obtained had a retention time of 0.93 re- 
lative to that of 1,5-di-O-acetyl-2,3,4,6-tetra-O-methyI-~-gIucitol, demonstrating 
that the L-fucosyl group was linked to O-4(6) of myo inositol. 
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O-~et~.~I d~riva~iv~~~ T” 
-. -.- .I_ - - -- - ._ .-.. -.. ~ ._ _ 

1,3.4,5.6 (20) 0 29 
1.2,4.4,6 (16) 0 34 

1.2.3,4.5 (13) 0.93 
1,2.3,4,6 (12) 0.84 

--. -.. .“-.I __ -. .I - I___ _~.~ .-_ .~. 
‘On an SPl~xX) ~l~ss~capilla~ column at 190”. ‘Retention time relative to that of I,%di-O-acetyl- 
2,3,4.6-tri-O-methyl-rt-glucttol (retentt~n time 12.4 min). 

EXPEKlMENTAL 

~~~~r~~ reflows. - felting points are corrected. evaporations were per- 

formed at bath temperatures <40”. For t.l.c., Merck plates (silica gel FB4f were 

used. Compounds were located by quenching of U.V. fluorescence or by charring 

with sulfuric acid. For column chromatography, Merck silica gel 60 (40-63 pm> was 

used. The loadings on columns were I :50-100. The light petroleum used boiled be- 

tween 40-60”. The ‘H- and “C-n.m.r. spectra were recorded for a11 substances and 

were in agreement with the postulated structures. 

1,2:3,4-Di-0-cyclohexylidene-myo-inositol (I), 2,2:4,5-di-O-cyclohexyl- 
idene-myo-inositol(7), and 1,2:5,6-di-0-cyclohexylidene-myo-inositol(4). -A so- 
lution of rrzyo-inositol (9 g, 50 mmol), I-ethoxycyclohexaneJ3 (16.5 g, 130 mmol), 

and p-toluenesulfoni~ acid monohydrate (0.25 g, 1.3 mmol) in ~,~-dimethylfor- 

mamide (125 mt) was heated at 95-100” for 2 h, The mixture was cooled to room 

temperature, diluted with dichioromethane {250 mL), and washed with a saturated 

solution of aqueous sodium hydrogencarbonate (100 mt) and with water (2 x 10 

mL). The di~hIoromethane layer was evaporated to a syrup which, after dissolution 

in acetone-[ight petroleum, gradually deposited crystaltine 7 (4.5 g, 13 mmol, 

26%), m.p. 172--174” (lit.’ m.p. 174”). The remaining acetone-light petroleum 

mother liquor was evaporated to a syrup, which was chromatographed on silica gel 

(2:1 chloroform-acetones to yield 1 (3.2 g, 9.4 mmol, 19%), m.p. 157-159” (from 

light petroleum) (lit.’ m.p. 158”); and 4 (6.4 g, 19 mmol, 38%), m.p. 130-131” 

(from light petroleum) (lit.7 m.p. 133’). 
5-O-Benzyl-I,2:3,4-di-O-cyclohexylidene-myo-inosito~ (2) and 6-O-benzyl- 

1,2:3,4-di-O-cyclohexy~idene-myo-inositol(3). - Aqueous sodium hydroxide (125 

mL of a 5% solution) was added to a solution of 1,2:3,4-di-O-cyclohexylidcnc- 

~yo-inosi~ol (1) (2.5 g, 7 mmol), tetrabutylammonium hydrogensulfate (2.5 g, 7 
mmol), and benzyl bromide (2.0 g, 12 mmol) in dichloromethane (125 mL). The 

mixture was boiled overnight under reflux, cooled to room temperature, and the 
two layers were separated. The dichloromethane layer was washed with water and 

evaporated. Chromatography on silica gel (15: 1 chloroform-acetones yielded 

syrupy 2 (0.6 g, 1.3 mmol, 18%). and 3 (1.1 g, 2.6 mmol, 36%), m.p. 12.5-126” 
(from diethyl ether.--light petroleum). 
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1~3)-O-Benzyl-2,3:4,5-ff,2:5,6)-di-O-cyC (5)+ and 

rl-U-benzyl-1,2:5,S-di-O-cyclohex)llidene-myo-inositoi (6). - Benzyfation of 4 (5.0 

g, 1.5 mmol) was performed as described for 1, yielding the syrupy products 5 (1.6 

g, 3.7 mmol, 25%) and 6 (3.6 g, 8.4 mmol, 57%). 

2 f3)-O-Benzyt-myo-inositol(14). - The syrupy product 5 (1.6 g, 3.7 mmol) 

was treated with 80% aqueous acetic acid (100 mT,) for 1 h at 95-100”. The solution 
was evaporated and the resulting crystalline residue recrystallized from ethanol to 

yield 14 (0.75 g, 2.8 mmol, 75%), m.p. 203-205” (lit.3 m.p. 203-206”). 

4f6)-0-Benzyl-myo-inositol (9). - Compound 6 (3.6 g, 8.4 mmol) was 

treated with aqueous acetic acid and processed as described for the preparation of 

14, yielding 9 (1.4 g, 5.2 mmol, 62%), m.p. 165-267” (from ethanol) flit4 m.p. 

169-170”). Compound 9 was also obtained from 3 in an analogous manner. 

5-0-Benzyl-myo-inositol (8). - Compound 2 (300 mg, 0.7 mmol) was 

treated with aqueous acetic acid and processed as described for the preparation of 

14, yielding 8 (140 mg, 0.5 mmol74%), m.p. 281-283” tethano~-Waters. 

rf3)-o-Benzyl-2,3,4,5,6-(1,2,4,S,6)-pent (lS)*. -A 

solution of sodium methylsulfinylmethanide, prepared from sodium hydride (1 g) 

and dimethyl sulfoxide (20 mL), was added to 14 (540 mg, 2 mmol) in dimethyl 

sulfoxide (10 mL). The precipitated sodium salt was solubilized by ultrasonic treat- 

ment for 1 h. The reaction mixture was cooled to o”, and methyl iodide (10 mL) was 

added, followed by ultrasonic treatment for further 30 min. The dimethyl sulfoxide 

solution was diluted with water (50 mt) and extracted with diethyl ether (2 x 25 
mL). The diethyi ether extracts were dried (silica gel) and evaporated tb a syrup, 

which was chromatographed on silica gel (4: 1 chloroform-acetone) to yield 15 as 

a chromato~aphica~ly homogenous syrup (410 mg, 1.2 mmol, 40%). 

4(6~-O-Berrzyl-I,2,3,5,6-f1,2,3,4,5)-pentu-O-m~thyl-myo-inosttoE (II)*. -- 

This compound was prepared, as described for 15, from 9 (270 mg, 1 mmol). The 

crystalline product was recrystaliized from light petroleum to yield pure 11 (180 

mg, 0.5 mmol, 51%), m.p. N-82”. 

Anal. Calc. for C18HZ806: C, 63.5; I-I, 8.29. Found: C, 63.4; H, 8.19. 

5-O-Benzyl-1,2,3,4,6-penta-O-methy1-myo-inos~ful (10). - This compound 

was prepared, as described for 15, from 8 (100 mg, 0.4 mmol). The crystalline re- 

sidue was recrystallized from light petroleum to give pure 10 (100 mg, 0.3 mmol, 

79%), m.p. 77-79”. 

1,3,4,5,6-Penta-0-methyl-myo-inosiral(20). -A suspension of 1,4,5,6-tetra- 
O-methyl-rrsyu-inositol “Jo (18) (500 mg, 2.1 mmol) and dibutyltin oxide (550 mg, 

2.2 mmol) in methanol (25 mL) was heated under reflux for 30 min (clear solution), 

and then the solvent was removed under diminished pressure. The resulting syrup, 
~,2-U-dibutylstannylene-3,4,5,S-tetra-O-methyl-myo-inositoI (19) was taken up in 
~,~-dimethylformamide (IO mL) and treated with methyl iodide (2 mL). The mix- 
ture was stirred overnight at room temperature, when t,l.c. (2:l chloroform- 

*The n~lrn~ring in parentheses indicates the filiation with the starting material. 
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acetone) showed complete disappearance of the starting material. The mixture was 

evaporated to dryness, and then chromatographed on a silica gel column, in the 

solvent system used for tic., to yield 20 (480 mg, 1.9 mmol, 91%), m.p. 82-83” 

(from diethyl ether-light petroleum). 

Anal. Calc. for C, ,HZ20h: C, 52.8; H, 8.86. Found: C, 52.9; H, 8.51, 

1,2,4,5,6-Penta-O-methyl-myo-~~~~~f~~ (16). - Syrupy 15 (400 mg, 1.2 

mmol) was hydrogenated at room temperature and atmospheric pressure, in 

ethanol (20 mL) and in the presence of palladium-on-charcoal (lo%, 400 mg). 

When the hydrogen consumption had ceased, the catalyst was removed by filtra- 

tion, and the filtrate was evaporated to a crystalline residue that was recrystallized 

(from light petroi~um) to yield 16 (210 mg, 0.8 mmol, 71%), m.p. 89-90”. 

Anal. Cafe. for C,,Hzz06: C, 52.8; H, 8.86. Found: C, 52.9; H, 8.48. 

1,2,3,4,5-P~nta-0-methyl-myo-inosiroI (13). - Compound 11 (260 mg, 0.8 

mmol) was hydrogenated, as described for the preparation of 16, to yield 13 as a 

chromatographically homogeneous syrup (186 mg, 0.7 mmol, 97%). 

r,2,3,4,6-Penla-O-~~rhyf-myo-inositot (12). - Compound 10 (100 mg, 0.3 

mmol) was hydrogenated as described for the preparation of 16, except that ethyl 

acetate (IO mL) was used as solvent, to yield 12 (70 mg, 0.3 mmol, 96%), m.p. 85- 

87” {from light petroleum). 

Anal. Calc. for C1 ,HuOs: C, 52.8; H, 8.86. Found: C, 53.0; H, 8.53. 

ACKNOWLEDGMEhT 

The authors thank the Swedish Natural Science Research Council for finan- 

cial support. 

REFERENCES 

1 I,. AWRRSON. in W. PIGMAN AND D. HOKTON (Eds.), T/w Carbohydraies, Vol. I A, Academic 

Press, New York, 1972, pp. 520-579. 
2 C. E. BALLOU ANDY. C. LEE, 3iochemistry, 3(1964) 682-685. 
3 S. J. ANGYAL,M. H. RANDALL,AND M. E. TATU. Chem. Sec., C, (1967) 919-922. 
4 S. J. ANGYAL AND A. F. RUSSELL,AMS~. J. Chem., 22 (1969) 391-404. 
5 B. A. KLYASHCHITSKII, E. B. KR~OVA, AND V, I. SHVETS. Zh. Obshch. Khim., 42 (1972) 2586- 

2587; Chem. A&r., 78 (1973) 84692~. 
6 A. P. KAPLW, V. N. KRYI.OVA, G. Y~I. SOLOVEICIIIK, B. A. KLYASHCHITSKII, AND V. I. SHVETS.~~. 

Org. Khim., 14 (1978) 1863-1867; Chem. Abstr., 90 (1979) 23456a. 
7 S. J. ANCYAI,.M. E. TATE,ANDS. D.GERo.J. Chem. Sac., (1961)4116-4122. 
8 P. J. GAREG~. ‘I’. I\ZRSEN. AND% OSCARSON, Carbohydr. Res., 50 (1976) ~12. 
9 S. FIAKOMORI.J. &o&em. (Tokyo), 55 (1964) 205-208. 

10 S. J. ANGYAL AND<?. J. Ii. MELROSE..~. Chem. Sot., (196.5) 6494-6500. 
11 M. A. NAWED AND L. ANDERSON, Tetrahedron La., (1976) 3503-3506. 
12 G, LJ?XNARTSON, A LUNDRLAD. B. LINDBERG. AND J, LONYGREN, Biochem. 3~o~~ys. Res. Com- 

mun.. 69 (1976) 92fr-926. 
13 A. JOHANISSIAN AND E. AWNIAN. Bull. Univ. I&i. R. S. S. Arm&e, 5 (1930) 245-249; Chem. 

Abar., 25 (1931) 921-922. 
14 Y. C. LEE ANDC. E. BALLOWJ. Bioi. Chem., 239(1964) 13X-1327. 


