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ABSTRACT

Racemic 1,2,4-tri-O-benzyl-5,6-O-isopropylidene-myo-inositol was prepared by a new route involving
crotyl (but-2-enyl) ethers and converted into the (—)-w-camphanates to give the pure crystalline
1L-diastereoisomer and the chirally impure, syrupy 1p-diastereoisomer. The latter was converted via the
1-O-allyl or 1-O-p-methoxybenzyl ethers into chirally pure 1p-2,3,6-tri-O-benzyl-myo-inositol [required
as an intermediate for the synthesis of 1p-myo-inositol 1,4,5-trisphosphate (1,4,5-1P;)], which was also
prepared by de-p-methoxybenzylation of 1p-2,3,6-tri-O-benzyl-1,5-di-O-p-methoxybenzyl-myo-inositol.
Racemic 2,4-di-O-benzyl-5,6-0-isopropylidene-1-O-p-methoxybenzyl-myo-inositol was prepared in a
similar way to the analogous tribenzyl ether (using crotyl ethers) and the w-camphanate esters behaved
similarly, allowing efficient resolution by crystallisation of the (—)- and (+ )-w-camphanates. Racemic
1,2,4-tri-O-allyl-3-O-(but-2-enyl)-myo-inositol was resolved via the (—)-w-camphanates and was also
converted into 1,2,4-tri-O-(cis-prop-1-enyl)-myo-inositol, an alternative intermediate for the synthesis of
1,4,5-1P;.

INTRODUCTION

The interaction of many agonists with their receptors on the cell surface
stimulates a membrane-bound phosphodiesterase to cause the hydrolysis of the
membrane lipid phosphatidylinositol 4,5-bisphosphate (1). This reaction produces
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Ip-myo-inositol 1,4,5-trisphosphate (3), which is liberated into the cytosol and
interacts with receptors on the endoplasmic reticulum, resulting in the release of
calcium ions which activate the cell.

The ubiquitous nature of this signal transduction system for many different
types of agonist-receptor interactions has stimulated much biological interest (for
reviews, see refs. 5 and 6) and consequently much chemical synthetic work (for
reviews, see refs. 5 and 7) on the second messenger 3.

We now describe the preparation of chiral derivatives of myo-inositol suitable
for phosphorylation to give 3.

RESULTS AND DISCUSSION

We have described®® the synthesis of racemic 1,2,4-tri-O-benzyl-5,6-O-isopro-
pylidene-myo-inositol (15) by way?® of the allyl ethers (7, 11, and 12) and we now
describe a modification of the synthesis using the crotyl (but-2-enyl) ethers (8, 13,
and 14). The removal'®™"! of the crotyl group from 14 is a single stage reaction,
whereas the removal of the allyl group from 12 requires® two stages, one of which
involves the use'® of mercury salts.

One-pot, tin-mediated? crotylation of racemic 1,4-di-O-benzyl-myo-inositol'? (6)
with 1 equiv of dibutyltin oxide gave crystalline 8 as a major product together with
small proportions of two dicrotylated derivatives (18 and 20) and a product
presumed to be 10, which were separated by column chromatography.

Because, with an excess of reagents in the tin-mediated reaction, 6 should give
18 and 20 in high yield, and as they were readily separated and may be useful
intermediates for future work, they were characterised. This aim was achieved by
conversion of 18 through 19 and 22 (and 20 through 21 and 25) into known® 2,5-
(23) and racemic 2,4-di-O-methyl-myo-inositol (26) and their respective tetra-
acetates (24 and 27).

Compound 8 was converted into the O-isopropylidene derivative 13 which gave
the crystalline tribenzyl ether 14. Removal of the crotyl ether from 14 by the
action'”!! of potassium fert-butoxide in methyl sulphoxide gave known 15 (refs. 8
and 9), which was resolved as described"'? via (—)- and (+ )-w-camphanates (16
and 17) to give 33 and 28, respectively. Deprotection' of 28 gave 1p-2,3,6-tri-O-
benzyl-myo-inositol' (37) required as an intermediate for the synthesis of 1p-myo-
inositol 1,4,5-trisphosphate (3).

Before (+)-w-camphanic acid became available to allow the ready preparation'
of the crystalline (+ )-w-camphanate (28) (and hence 37), other routes were
investigated for the conversion of the crude, syrupy (—)-w-camphanate (29) (re-
maining in the mother liquors after the crystallisation of 33 and still containing
some 33) into an enantiomerically pure derivative of 37.
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For this purpose, crude 29 was converted through the alcohol 30 into the crude
allyl ether 31 which was hydrolysed with dilute acid to give the crude diol 38. We
have shown'’ that the chiral allyl ether 46 (the enantiomer of 38) is readily
crystalline, whereas the racemate 51 was obtained as a syrup. Therefore, recrys-
tallisation of crude 38 gave the enantiomerically pure diol 38 since the racemate
remained in the mother liquors as a syrup. The enantiomeric purity was estab-
lished by comparison of the optical rotations of 38 and its diacetate 39 with those'?
of the enantiomer 46 and its diacctate 47, and also by '"H NMR spectroscopic
studies (at 200 MHz) of the chiral (39 and 47) and racemic (52) diacetates in the
presence of the chiral shift reagent tris[3-(heptafluoropropylhydroxymethylene)-
(+)-camphorato]europium(III) [Eu(hfc),, Aldrich] at different concentrations.



T. Desai et al. / Carbohydr. Res. 234 (1991) 1-21 5

The pure chiral allyl ether 38 was converted into the crystalline cis-prop-1-enyl
ether 40 by the action'® of potassium tert-butoxide in methyl sulphoxide, and acid
hydrolysis of 40 gave 1p-2,3,6-tri-O-benzyl-myo-inositol (37) identical with the
compound described’.

The crude (— )-w-camphanate 29 was also converted via the alcohol 30 into the
crude O-p-methoxybenzyl derivative 32 which was hydrolysed to give the crude diol
42. The crude mixture of diastereoisomeric bis-( —)-w-camphanates 43, obtained
from 42, was recrystallised to give the pure diastereoisomer 43, as established by
conversion into the diol 42 and its diacetate 44 and comparison of these with the
enantiomers 48 and 49 prepared via the alcohol'? 34. De-p-methoxybenzylation®
of 42 gave the enantiomerically pure triol 37 identical with the material described
above.

Again, before (+)-w-camphanic acid became available, we investigated a fur-
ther route for the preparation of 37. We have shown® that crystallisation of the
mixed diastereoisomeric bis-( — )-w-camphanates 54 of the racemic diol 53 gave the
pure diastereoisomer 55 in good yield and saponification of this isomer gave® the
chiral diol 56. We have also shown' that tin-mediated benzylation of the chiral diol
60 (an analogue of 56) gave 61 in high yield. Therefore, the tin-mediated benzyla-
tion of 56 was investigated and this produced 57 in good yield together with a small
proportion of the regioisomer 59. De-p-methoxybenzylation of 57 gave the chiral
triol 37 identical with the material described above.

Because of the success achieved' in the resolution of the alcohol 15 by
crystallisation of the (—)- and (+)-w-camphanates (16 and 17), we investigated
similar resolutions of analogues (68-70) of 15 in which one of the O-benzyl groups
was replaced by an O-p-methoxybenzyl group since, if successful, the pure chiral
products would be useful for the synthesis of other inositol phosphates of the
phosphatidylinositol cycle.

For this purpose, the p-methoxybenzyl cther® 64 was prepared from 62 (refs. 9
and 16) and converted into 66. Tin-mediated crotylation of 66 gave the crotyl ether
76, which was converted via 71 into 68 as described for the preparation of 15.
Likewise, 65 (ref. 16) was converted via 67, 77, and 72 into 69, and 13 was
converted via 75 into 70.

The w-camphanates of the alcohol 68 behaved as did those of 15, and thus the
(+)-w-camphanate 79 and the (—)-w-camphanate 81 were obtained readily by
crystallisation in the same way! as for the preparation of 28 and 33.

We have not been able to separate the diastereoisomeric camphanates of the
alcohols 69 and 70 by crystallisation. However the mixed, syrupy diastereoisomeric
(—)-w-camphanates (94) of 69 were converted through the diols 93 into the
diacetates 95, and crystallisation of the mixed diastereoisomeric diacetates 95 gave
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a pure diastereoisomer (as observed from the 'H NMR spectrum) whose absolute
configuration was not established.

Saponification of the (—)-w-camphanate 81 gave the alcohol 82 which, on acid
hydrolysis, gave the triol 86 and this on de-p-methoxybenzylation gave the known®
1p-2,4-di-O-benzyl-myo-inositol (87), thus establishing the absolute configuration

of 81 (and 79).

Similar reactions with 79 will give the enantiomers 84 and 85, which are suitable
intermediates for the synthesis of 1p-myo-inositol 1,4,5-tris- (3) and 1,3,4,5-tetra-
kis-phosphate (4), respectively. The triol 84 is also required as an intermediate for
the synthesis of a 3-phosphorothioate analogue (5) of p-myo-inositol 1,3,4,5-tetra-
kisphosphate and possibly also of a 3-3H-analogue of p-myo-inositol 1,4,5-tris-

phosphate (3).
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Because the chiral alcohols 80 and 82 are therefore readily available by the
resolution of 68 and as they are potentially valuable intermediates for the synthesis
of other inositol phosphates of the phosphatidylinositol cycle, a more direct route
for the synthesis of 68 was investigated. The racemic diol 90 is readily available®
from racemic 2,4-di-O-benzyl-myo-inositol. Partial p-methoxybenzylation of 90
gave 68 in moderate yield and this was readily separable from the other products
91 and 92 by column chromatography.

Allylation of the chiral alcohols 82 gave 83 which gave 88 on acid hydrolysis, and
de-p-methoxybenzylation of 88 gave 1L-1-O-allyl-2,6-di-O-benzyl-myo-inositol (89).
Compound 89 is being used as a model for the investigation of the synthesis of
phosphatidylinositol 3,4,5-trisphosphate (2) which is of considerable biological
interest!”.

As an alternative intermediate for the synthesis of p-myo-inositol 1,4,5-tris-
phosphate (3), we considered a compound such as 101 where the hydroxyl groups
are protected as prop-1-enyl ethers and the phosphate groups are protected as
2-cyanoethyl esters. With 101, a mild hydrolysis with alkali (to remove the 2-
cyanoethyl esters) followed by a mild hydrolysis with acid (to remove the prop-1-enyl
ethers) would afford a simple method of deprotection. We therefore investigated
the synthesis of the racemic intermediate 99 and the resolution of 103 to see if this
was a practical route.

Racemic 1,4-di-O-allyl-myo-inositol>® (96) was converted by tin-mediated croty-
lation into crystalline 97 which gave a crystalline triacetate 98. The triol 97 was
converted into the O-isopropylidene derivative 106 and this gave the triallyl ether
107 which, on acid hydrolysis, gave the diol 103 that gave a crystalline diacetate
104. Treatment of 103 with potassium fert-butoxide in methyl sulphoxide
removed'®!! the crotyl ether and isomerised'* the allyl ethers to give racemic
1,2,4-tri-O-(cis-prop-1-enyl)-myo-inositol (99) (which gave a crystalline triacetate
100), thus establishing the practicality of the route.

In order to confirm the structure of 99, it was converted into the trimethyl ether
102 which, on acid hydrolysis, gave racemic 1,4,5-tri-O-methyl-myo-inositol (108)
identical with the compound prepared by the methylation and subsequent hy-
drogenolysis of known®'® racemic 1,2,4-tri-O-benzyl-myo-inositol (117). The chiral
1L-1,4,5-tri-O-methyl-myo-inositol (121) was also prepared from the known'? 1p-
1,2, 4-tri-O-benzyl-myo-inositol (45) via 123.

RO BnO
OR OBn
OMe OMe
MeO OMe MeO OMe
RO OBn
123

121R=H
122 R = Ac
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The diol 103 was converted into the mixture of diastereoisomeric bis-(—)-w-
camphanates 105, which were resolved by TLC and separated by column chro-
matography to give the crystalline diastereoisomers 110 and 113. Alkaline hydroly-
sis of 110 and 113 gave the diols 111 and 114, which gave crystalline diacetates 112
and 115, respectively.

The absolute configuration of 114 was established by conversion into the
dimethyl ether 116 and subsequent deallylation—decrotylation, using'® Pd/C, to
give the known' 1p-5,6-di-O-methyl-myo-inositol (119), thus establishing the practi-
cality of the route for the preparation of chiral materials.

EXPERIMENTAL

General. —The general methods were as described!”

( +)-1,4-Di-O-benzyl-3-O-(but-2-enyl)- (8), (+)-1,4-di-O-benzyl-3,6-di-O-(but-2-
enyl)- (18), and (+)-1,4-di-O-benzyl-3,5-di-O-(but-2-enyl)-myo-inositol (20).—A
mixture of racemic 1,4-di-O-benzyl-myo-inositol'? (6; 12 g, 33.3 mmol), dibutyltin
oxide (8.3 g, 33.3 mmol), tetrabutylammonium bromide (10.8 g, 33.5 mmol), and
acetonitrile (300 mL) was stirred and heated under reflux with a Soxhlet apparatus
containing molecular sieve 3A (20 g) for 8 h. Crotyl bromide (5.5 mL, 53 mmol)
was added, and boiling under reflux was continued for 10 h; TLC (ether) of the
clear solution then showed complete conversion of 6 (R 0) into major (Rg 0.25)
and minor (Rg 0.3, 0.75, and 0.85) products. The solution was cooled, the solvent
evaporated, and the residue distributed between ether (100 mL) and water (100
mL). The layers were separated and the aqueous layer was extracted with ether
(2 X 100 mL) to obtain more of the product R 0.25. The combined ether layers
were stirred with satd aqg NaHCO, (50 mL) containing solid NaHCO, (10 g) for 1 h
and the mixture was filtered through Celite. The ether layer was separated, dried
(K,CO5), and concentrated to give a crystalline product (11.6 g). Recrystallisation
from EtOAc-light petroleum (2:1) gave 8 (6.1 g, R 0.25). Column chromatogra-
phy of the contents of the mother liquors separated the minor products (see below)
and gave more (2.25 g) 8. The product 8 (8.3 g, 60%) had mp 109-111°. '"H NMR
data: 8 1.70 (d, J 4.9 Hz, =CH Me), 3.17, 3.20, 3.23, 3.27, 3.30, 3.33, 3.37, 3.47, 3.65,
3.75, 3.86, 3.96, 4.04, 4.10, 4.18, 4.21, 4.24 (m, 6 ring H and ~-OC H,CH=), 4.71 (s,
CH,Ph), 4.83 (ABq, CH,Ph), 5.56-5.68 (m, 2 H, -CH=CH-), 7.34 (s, aromatic)
(Found: C, 69.25; H, 7.43. C,,H,0;. Calcd C, 69.54; H, 7.30%).

Compound 8 gave the 2,5,6-triacetate 9, mp 103-105° (from light petroleum—
EtOAc, 8:1). '"H NMR data: § 1.70 (d, J 4.9 Hz, =CH Me), 1.91, 1.98, 2.18 (3 5, 3
Ac), 3.33-3.52 (m, H-1,3), 3.82 (t, J 9.5 Hz, H-4), 3.96-4.33 (m, ~-OC H,CH=), 4.63
(2ABq, 2CH,Ph), 5.01 (t, J 9.7 Hz, H-5), 5.32 (t, J 9.9 Hz, H-6), 5.58-5.72 (m,
-CH=CH-), 5.75 (t, J 2.7 Hz, H-2), 7.28 (s, aromatic) (Found: C, 66.19; H, 6.79.
C;oH;3,0,. Caled C, 66.65; H, 6.71%).

The minor product 18 (1 g, R 0.85) formed in the crotylation reaction had mp
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82-84° (from light petroleum-EtOAc, 10:1) (Found: C, 71.45; H, 7.91. C,4H;,O,.
Calcd C, 71.77; H, 7.74%).

Compound 18 was treated with Mel and NaH in N,N-dimethylformamide in
the usual way, and the product 19 was decrotylated with 10% Pd /C, as described®
for related compounds, to give the diol 22, mp 131-134° (from light petroleum-
EtOAc, 3:1) (Found: C, 67.83; H, 7.28. C,,H ,0O,. Calcd C, 68.02; H, 7.27%).

Hydrogenolysis of the diol 22 gave 2,5-di-O-methyl-myo-inositol (23), mp 271-
272° (from EtOH), identical with that described’, which gave the 1,3,4,6-tetra-
acetate 24, mp 151-152°, with a 'H NMR spectrum identical with that described?,
thus establishing the structure of 18 (R 0.85).

The syrupy minor product 20 (1.2 g, R 0.75) was methylated and the product
21 was decrotylated (as described above for the product Ry 0.85) to give the diol
25, mp 153-155° (from light petroleum-EtOAc, 5:2) (Found: C, 67.70; H, 7.29.
C,,H 0. Caled C, 68.02; H, 7.27%).

Hydrogenolysis of 25 gave racemic 2,4-di-O-methyl-myo-inositol (26), mp 193-
194° (from EtOH), identical with that described’; 26 gave the 1,3,5,6-tetra-acetate
27, mp 176-178°, identical with that described®, which had a 'H NMR spectrum
identical with that of the known'® chiral derivative, thus establishing the structure
of 20 (R 0.75).

The minor product (R 0.3, 0.5 g) was not further investigated, but was assumed
to be the crotyl ether 10.

(+)-1,2,4-Tri-O-benzyl-3-O-(but-2-enyl)-5,6-O-isopropylidene-myo-inositol  (14).
—A solution of 8 (23 g) in acetone (200 mL) and 2,2-dimethoxypropane (100 mL)
containing toluene-p-sulphonic acid (500 mg) was kept at 20° for 2 h. TLC (ether)
then showed almost complete conversion of 8 (R 0.25) into the O-isopropylidene
derivative 13 (R 0.9). Triethylamine (1 mL) and NaHCO, (1 g) were added and
the solvents were evaporated. The product was extracted from the residue with
ether and subjected to column chromatography (ether-light petroleum, 2:1) to
give 13 (21 g) as a syrup. '"H NMR data: § 1.46 (s, CMe,), 1.69 (d, J 4.9 Hz,
=CH Me), 2.62 (s, OH), 4.79, 4.82 (2 ABq, 2 CH,Ph), 5.64 (m, -CH=CH-), 7.36 (s,
aromatic). This syrup was treated conventionally with benzyl bromide and NaH in
N, N-dimethylformamide, and TLC (ether-light petroleum, 1:2) showed conver-
sion of 13 (R 0.25) into 14 (R 0.7). The product was isolated in the usual way
and column chromatography (light petroleum—ether, 4:1 then 3:1) gave 14 (23.5
g), mp 59-60° (from light petroleum). "H NMR data: 8 1.45 (s, CMe,), 1.69 (d, J
4.88 Hz, =CH Me), 4.72 (ABq, C H,Ph), 4.83 (s, 2 CH,Ph), 7.23-7.33 (m, aromatic)
(Found: C, 74.74; H, 7.59. C3,H,,0,. Calcd C, 74.97; H, 7.40%).

( +)-1,2,4-Tri-O-benzyl-5,6-O-isopropylidene-myo-inositol ° (15).—A solution of
14 (22 g) and potassium tert-butoxide (8 g) in dry Me,SO (200 mL) was kept at 20°
with exclusion of moisture and CO, for 4 h. TLC (ether-light petroleum, 1:2)
then showed complete conversion of 14 (R, 0.7) into the alcohol 15 (R 0.3). The
solution was poured into ice-cold, semi-satd aq KCl and the product was extracted
with ether. The ether solution was dried (K,CO,), the solvent was evaporated, and
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column chromatography (ether-light petroleum, 1:1) of the residue gave the
alcohol 15 (17 g), mp 76-77°, identical with the material described previously®. 'H
NMR data: § 1.46 (s, CMe,), 2.41 (d, J 6.1 Hz, OH), 4.57, 4.60, 4.71, 4.73, 4.81,
4.86, 4.93, 4.95, 4.99 (m, 3 CH,Ph), 7.30 (s, aromatic).

1D-1-0-Allyl-2,3,6-tri-O-benzyl-myo-inositol (38) and the 4,5-diacetate (39).—The
crude (—)-w-camphanate (29) left in the mother liquors after the removal®!? of the
crystalline (—)-w-camphanate 33 (and still containing some 33) was saponified (as
described®® for 33) to give the crude alcohol 30, which was converted into the
crude allyl ether 31 in the usual way. Deacetonation of 31 (as described'® for 36)
gave the crude diol 38, recrystallisation of which from light petroleum-EtOAc
(25:1) gave 38, mp 95-97°, [a]§ +19.5° (¢ 1, CHCI,). 'H NMR data: § 3.13-3.50
(m, 3 ring protons), 3.77-4.13 (m, 3 ring protons and ~-OCH,CH=), 4.58 (s,
CH,Ph), 481, 4.87 (2 ABq, 2 CH,Ph), 5.12-541 (m, =CH,), 5.72-6.08 (m,
-CH,CH=),7.31-7.47 (m, aromatic) (Found: C, 72.40; H, 6.97. C;,H,0, - 0.5H,0.
Caled C, 72.12; H, 7.06%) {lit."*, mp 96-98°, [a]5 —20.5° (¢ 1, CHCl,) for the
enantiomer 46}.

The diacetate (39) of 38 had mp 132-133°, [@]3] +41° (¢ 1, CHCl,). '"H NMR
data: & 1.89, 1.98 (2's, 2 Ac), 3.23-3.46 (m, H-1,3), 3.93-4.13 (m, H-2,4 and
-OCH,CH=), 4.50 (s, CH,Ph), 4.72 (ABq, CH,Ph), 4.85 (s, CH,Ph), 4.99 (t, J 9.8
Hz, H-5), 5.10-5.35 (m, =CH,), 5.53 (t, J 9.8 Hz, H-6), 5.78-5.98 (m, —-OC H,CH=),
7.25-7.39 (m, aromatic) (Found: C, 71.19; H, 6.69. C,,H3,0;. Caled C, 71.06; H,
6.67%).

ID-2,3,6-Tri-O-benzyl-1-O-(cis-prop-1-enyl)-myo-inositol  (40) and the 4,5-di-
acetate (41),—A solution of the allyl ether 38 (2 g) and potassium tert-butoxide
(3.5 g) in dry Me, SO (30 mL) was kept at 50° for 4 h. A portion of the solution was
diluted with semi-satd aq KCI and the precipitated product was extracted with
ether and treated with acetone-M HCI (10:1) at reflux for 20 min. TLC (ether—
CH,Cl,, 9:1) then showed coniplete conversion of 38 (R 0.7) into a product (R
0.6, co-chromatographing with 37), indicating that the isomerisation of the allyl
group into the prop-1-enyl group was complete. The reaction mixture was poured
into ice—water and the crystalline product (2 g) was filtered off, washed with water,
and dried to give 40, mp 114-115° (from light petroleum containing a little
triethylamine), [a]; +33° (¢ 1, CHCl,). "H NMR data: § 1.67 (dd, J 1.2 and 6.7
Hz, =CH Me), 4.55, 4.77 (2 ABq, 2 CH,Ph), 4.84 (s, CH,Ph), 6.07 (dd, J 1.8 and
6.1 Hz, ~OCH=), 7.31-7.74 (m, aromatic) (Found: C, 73.41; H, 7.05. C;,H,,0,.
Caled C, 73.44; H, 6.99%).

The diacetate (41) of 40 had mp 154—155° (from light petroleum-EtOAc, 10:1,
containing a little pyridine), [a]5 +49° (¢ 1, CHCl;). '"H NMR data: § 1.68 (dd, J
1.83 and 6.71 Hz, =CH Me), 1.91, 1.98 (2 s, 2 Ac), 3.43, 3.59 (2 dd, J 2.44 and 9.8
Hz, H-1,3), 4.07 (t, J 2.44 Hz, H-2), 4.09 (t, J 9.8 Hz, H-6), 4.49, 4.66 (2 ABq, 2
CH,Ph), 4.86 (s, CH,Ph), 5.01 (t, J 9.8 Hz, H-5), 5.54 (t, J 9.8 Hz, H-4), 6.06 (dd,
J 1.83 and 6.10 Hz, -OCH=), 7.27-7.45 (m, aromatic) (Found: C, 70.96; H, 6.69.
C;4H3304. Caled C, 71.06; H, 6.67%).
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1p-5,6-Di-O-acetyl-3-O-allyl-1,2,4-tri-O-benzyl-myo-inositol (47).—The chiral
diol'® (46) gave the diacetate 47, mp 133-134° (from light petroleum-EtOAc,
10:1), [a]3 —42° (¢ 1, CHCI,), with '"H NMR data identical to those described
above for the enantiomer 39 (Found: C, 70.96; H, 6.79. C;,H ,,O4. Calcd C, 71.06;
H, 6.67%).

200-MHz 'H NMR spectra of the diacetates 39, 47, and 52 in the presence of
Eu(hfc),.—The racemic diacetate'® 52 had a 90-MHz 'H NMR spectrum identical
to that described above for the chiral derivative 39. In the 200-MHz 'H NMR
spectrum of 52 in the presence of Eu(hfc), at a ratio of 20:1 [(w/w) 52: Eu(hfc),],
the ABq system centred at 4.72 ppm showed signs of splitting and the triplet
originally centred at 4.99 ppm had moved downfield to 5.12 ppm (where it partially
overlapped the =CH , signals) and showed splitting of ~ 4 Hz. With a ratio of 8:1,
the ABq system originally centred at 4.72 ppm had moved downfield to 4.80 ppm
and showed splitting of ~4 Hz, and the triplet originally centred at 4.99 ppm
overlapped the =CH, signals around 5.2 ppm and was therefore not of diagnostic
value. With the chiral diacetates 39 and 47, single signals were observed at these
positions [those downfield in the ABq system (4.80 ppm) were due to 1p-4,5-di-O-
acetyl-1-0-allyl-2,3,6-tri-O-benzyl-myo-inositol (39)], thus indicating the chiral pu-
rity of these compounds.

Iv>-1,2,4-Tri-O-benzyl-3-O-p-methoxybenzyl-myo-inositol (48).—The alcohol'® 34
was converted into the p-methoxybenzyl ether 35 in the usual way, and the product
was treated with acetone-MeOH-M HCI (5:5:1) at 20° for 2 h when TLC (ether)
showed complete conversion of 35 (Rg 1.0) into the diol 48 (R 0.7). An excess of
NaHCO, was added and the solvents were evaporated. Extraction of the residue
with CH,Cl, gave 48, mp 106-107° (from light petroleum-EtOAc, 6:1), [a]}
—15.3° (¢ 1, CHCl;). 'H NMR data: § 3.09-3.51 (m, 3 H), 3.79 (s, OMe),
3.89-4.13 (m, 3 H), 454 (s, 2 CH,Ph), 481 (s, CH,Ph), 4.85 (ABg, CH,Ph),
6.79-7.30 (m, aromatic) (Found: C, 71.29; H, 6.54. C;;H;30,-H,0. Caled C,
71.41; H, 6.85%).

The 5,6-diacetate (49) of 48 had mp 125-126° (from light petroleum-EtOAc,
4:1), [a)3 —36° (c 1, CHCl,). '"H NMR data: § 1.89, 1.97 (2 s, 2 Ac), 3.36 (dd, J
1.8 and 9.7 Hz, H-1,3), 3.81 (s, OMe), 3.96-4.17 (m, H-2,4), 4.48 (ABq, CH,Ph),
4.52 (s, CH,Ph), 4.73 (ABq, CH,Ph), 4.84 (s, CH,Ph), 499 (t, J 9.5 Hz, H-5), 5.53
(t, J 10 Hz, H-6), 6.78-7.47 (i, aromatic) (Found: C, 71.59; H, 6.42. C;,H,,0,.
Calcd C, 71.54; H, 6.47%).

Ip-1,2,4-Tri-O-benzyl-5,6-di-O-[ ( — )-w-camphanoyl]-3-O-p-methoxybenzyl-myo-
inositol (50).—A solution of the diol 48 in toluene was concentrated in order to
remove water, and the product was converted in the usual way into the bis-( —)-w-
camphanate 50, mp 172-175° [a]5 —19.3° (¢ 1, CHCl,). 'H NMR data: § 0.80 (6
H), 0.96 (6 H), 1.04 (6 H) (3 5, 6 CMe of the camphanates), 3.79 (s, OMe), 4.47 (s, 2
CH,Ph), 4.80 (ABq, CH,Ph), 4.83 (s, CH,Ph), 5.28 (t, J 9.15 Hz, H-5), 5.68 (t, J
9.16 Hz, H-6), 6.75-7.34 (m, aromatic) (Found: C, 71.07; H, 6.81. C;sH,0,,.
Caled C, 70.95; H, 6.71%).
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ID-2,3,6-Tri-O-benzyl-4,5-di-O-[( — )-w-camphanoyl]-1-O-p-methoxybenzyl-myo-
inositol (43).—The crude syrupy (—)-w-camphanate 29 (containing some 33) was
saponified to give the crude alcohol 30, which was converted into the crude
p-methoxybenzyl ether 32 in the usual way. Deacetonation of 32 (as described
above for the preparation of 48) gave the crude diol 42 (containing some 48) and
this was converted into the crude bis-(— )-w-camphanate 43. The 'H NMR spec-
trum showed peaks in the CMe region of the camphanate portion mainly due to 43
(see below) together with small peaks due to 50 (see above). Crystallisation from
MeOH gave 43, mp 111-112°, [a]} +13.1° (c 1, CHCl,). 'H NMR data: § 0.74 (3
H), 0.76 (3 H), 0.90 (3 H), 0.93 (3 H), 1.02 (6 H) (5 s, 6 CMe of the camphanates),
3.79 (s, OMe), 4.48 (s, 2 CH,Ph), 4.82 (ABq, CH,Ph), 4.84 (s, CH,Ph), 5.33 (t, J
9.2 Hz, H-5), 5.75 (t, J 9.6 Hz, H-6), 6.75-7.42 (m, aromatic) (Found: C, 70.70; H,
6.75. CssH¢,0,5. Caled C, 70.95; H, 6.71%).

ID-2,3,6-Tri-O-benzyl-1-O-p-methoxybenzyl-myo-inositol (42).—Saponification of
the pure camphanate 43 gave the diol 42, mp 105~106° (from light petroleum—
EtOA, 10:1), [a]5 +15.5° (¢ 1, CHCl,), with a 'H NMR spectrum identical with
that of the enantiomer 48 (Found: C, 73.56; H, 6.55. C;sH,0,. Caled C, 73.66; H,
6.71%).

The 4,5-diacetate (44) of 42 had mp 125-126° (from light petroleum-EtOAc,
10:1), [a]3 +34.7° (¢ 1, CHCl,), with a '"H NMR spectrum identical with that of
the enantiomer 49 (Found: C, 71.60; H, 6.54. C;;H,,0,. Caled C, 71.54; H,
6.47%).

ID-2,3,6-Tri-O-benzyl-1, 5-di-O-p-methoxybenzyl-myo-inositol (57).—A mixture of
the chiral diol® 56 (700 mg), dibutyltin oxide (434 mg), tetrabutylammonium
bromide (562 mg), and benzyl bromide (0.5 mL) in acetonitrile (50 mL) was heated
under reflux for 24 h with molecular sieve 3A present in a Soxhlet thimble. TLC
(ether-light petroleum, 1:1) then showed conversion of 56 (R 0) into a product
(Rg 0.5). The product was isolated in the usual way' and crystallisation from
EtOH gave 57 (750 mg), mp 78-7%, [a]} +10.7° (¢ 1, CHCl,). '"H NMR data: &
2.45(d, J 1.8 Hz, OH), 2.83-3.43 (m, 3 H), 3.77-3.80 (2 s, 2 OMe), 3.84-4.27 (m, 3
H), 4.56 (s, 2 CH,Ph), 4.56-4.87 (m, 3 CH,Ph), 6.78-7.30 (m, aromatic) (Found:
C, 74.87; H, 6.76. C;3H ,,04. Caled. C, 74.76; H, 6.71%).

Compound 57 gave the 4-acetate 58, mp 129-130° (from light petroleum-EtOAc,
10:1), [a]5 +7.4° (¢ 1, CHCL,). 'H NMR data: & 1.94 (s, Ac), 3.18-3.38 (2 dd,
H-1,3), 3.41(t, J 9.2 Hz, H-5), 3.77, 3.81 (2 5, 2 OMe), 3.98 (H-2), 4.01 (t, J 9.8 Hz,
H-4), 447 (ABq, CH,Ph), 4.54 (s, CH,Ph), 4.65 (ABq, CH,Ph), 4.84-4.86 (m, 2
CH,Ph), 5.62 (t, J 9.7 Hz, H-6), 6.76—7.30 (m, aromatic) (Found: C, 73.64; H, 6.56.
C,sH 4O, Caled C, 73.75; H, 6.60%).

ID-2,3,6-Tri-O-benzyl-myo-inositol ! (37).—(a) A solution of the prop-1-enyl
ether 40 (1 g) in M HCl-acetone (1:10, 40 mL) was kept at 50° for 1 h. Sodium
hydrogen carbonate (1 g) was added, the solution concentrated, and the residue
extracted with CH,Cl,. The solution was dried (K,CO;) and evaporated to give 37
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(920 mg), mp 122-123°, [a]5 +10° (¢ 1, CHC,), with a '"H NMR spectrum
identical with that described!.

(b) The O-p-methoxybenzyl derivative 42 was treated with dichlorodicyanoben-
zoquinone in CH,Cl,-water (10:1) in the usual way®. TLC (EtOAc-light
petroleum 1:1) showed conversion of 42 (Rg 0.4) into a product (R 0.3) which
was isolated in the usual way. Crystallisation from ether gave 37 identical with the
material described in (a).

(c) A mixture of the di-O-p-methoxybenzyl ether 57 (480 mg) and dichlorodi-
cyanobenzoquinone (402 mg) was stirred in CH,Cl,-water (20: 1, 20 mL) for 6 h,
when TLC (CHCl;-MeOH, 15:1) showed conversion of 57 (R 1.0) into major
(Rg 0.7) and minor products (R 0.45 and 0.3, which co-chromatographed with
1,4-di-O-benzyl-'? and 2,4-di-O-benzyl-myo-inositol®, respectively), indicating par-
tial debenzylation. The products were isolated in the usual way and column
chromatography (ether) gave 37 identical with the material described in (a).

( + )-3-O-p-Methoxybenzyl-1,2 : 4,5-di-O-isopropylidene-myo-inositol® (62).—
Compound 62 was prepared as described’ and had '"H NMR data: § 1.34, 1.46,
1.48, 1.53 (4 s, 2 CMe,), 2.77 (d, J 2.44 Hz, OH), 3.81 (s, OMe), 4.78 (ABq,
CH,Ph). In this preparation, 62 is separated from the regioisomer 63 by crystalli-
sation; 62 and 63 are not resolved by TLC, but their acetates are resolved'®. The
regioisomer'® 63 had 'H NMR data: & 1.36, 1.39, 1.45, 1.46 (4 5, 2 CMe,), 2.46 (d,
J 7.9 Hz, OH), 3.79 (s, OMe), 4.74 (s, CH,Ph). Thus, the singlet at 1.53 and the
doublet at 2.77 ppm in the spectrum of 62 and the singlet at 1.39 and doublet at
2.46 ppm in the spectrum of 63 are diagnostic for these compounds in a mixture.

( +)-6-O-Benzyl-1,2 : 4,5-di-O-isopropylidene-3-O-p-methoxybenzyl-myo-inositol®
(64).—The alcohol 62 was treated with NaH and benzyl bromide in N, N-dimethyl-
formamide, and the product was isolated in the usual way to give 64, mp 131-133°
(this is a correction of the previous® value of 111-113°). 'H NMR data: 6 1.31,
1.38, 1.46, 1.47 (4 s, 2 CMe,), 3.20-4.31 (m, 6 ring protons), 3.80 (s, OMe), 4.77
(ABg, CH,Ph), 4.80 (s, CH,Ph), 6.82-7.38 (m, aromatic) (Found: C, 68.85; H,
7.25. C5,H4,0,. Caled C, 68.91; H, 7.28%).

( + )-4-O-Benzyl-1-O-p-methoxybenzyl-myo-inositol (66).—A solution of 64 (4.8
g) in MeOH (150 mL) and M HCI (15 mL) was kept at 20° for 10 h. Triethylamine
(5 mL) was added, the solution was concentrated, the residue was diluted with
water, and the product 66 (3.9 g) was collected by filtration; mp 186-188° (from
EtOH) (Found: C, 64.71; H, 6.87. C, H 0. Calcd C, 64.60; H, 6.71%).

( +)-4-O-Benzyl-3-O-(but-2-enyl)-1-O-p-methoxybenzyl-myo-inositol  (76).—The
tetraol 66 (3.5 g) was subjected to tin-mediated crotylation, as described for the
preparation of 8, to give 76 (2.57 g, 64%), mp 130-132° (from EtOAc-light
petroleum, 8:5). '"H NMR data: 8 1.7 (d, J 4.9 Hz, =CH Me), 2.45, 2.59, 2.61 (35, 3
OH), 3.17-4.27 (m, 6 ring H and ~-OCH,CH=), 3.80 (s, OMe), 4.64-5.01 (m, 2
CH,Ph), 5.61-5.69 (m, -CH=CH-), 6.84-7.34 (m, aromatic) (Found: C, 67.49; H,
7.34. C,sH,0,. Caled C, 67.55; H, 7.26%).
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( +)-2,4-Di-O-benzyl-3-O-(but-2-enyl)-5,6-O-isopropylidene-1-O-p-methoxybenzyl-
myo-inositol (71).—The triol 76 was treated with 2,2-dimethoxypropane and
toluene-p-sulphonic acid in acetone and the products were isolated in the usual
way!. TLC (ether-light petroleum, 1:1) showed almost complete conversion of 76
(R 0) into major (R 0.4) and minor (R 0.9) products. Column chromatography
(ether—light petroleum, 1:1) gave 73 as a syrup (90%). 'H NMR data: § 1.45 (s,
CMe,), 1.70 (d, J 4.8 Hz, =CH Me), 2.58 (s, OH), 3.80 (s, OMe), 4.68, 4.73, 4.79,
4.82 (m, 2 CH,Ph), 6.81-7.34 (m, aromatic). This syrup was benzylated and the
product was isolated in the usual way. Column chromatography (ether-light
petroleum, 1:2) gave 71 (94%), mp 69-71° (from light petroleum). 'H NMR data:
8 1.44 (s, CMe,), 1.70 (d, J 4.8 Hz, =CH Me), 3.80 (s, OMe), 4.60, 4.68, 4.81, 4.84
(m, 3 CH,Ph), 6.90-7.36 (m, aromatic) (Found: C, 73.25; H, 7.52. C;H,,0,.
Calcd C, 73.14; H, 7.37%).

( +)-2,4-Di-O-benzyl-5,6-O-isopropylidene- 1-O-p-methoxybenzyl-myo-inositol
(68).—(a) The crotyl ether 71 (2.2 g) was treated with potassium tert-butoxide (1 g)
in dry Me,SO (30 mL) at 50° for 1 h, when TLC (ether-light petroleum, 1:1)
showed conversion of 71 (R 0.8) into a product (R; 0.45). The solution was
diluted with semi-satd aq KCl (30 mL) and extracted with ether, and the extract
was dried (K,CO;) and concentrated. Column chromatography (ether-light
petroleum, 1:1) of the residue gave 68 (1.79 g, 90%) as a syrup. 'H NMR data: §
1.46 (s, CMe,), 2.41 (d, J 6.7 Hz, OH), 3.80 (s, OMe), 4.51, 4.58, 4.64, 4.74, 4.86,
4.91, 4.99, 5.04 (m, 3 CH,Ph), 6.81-7.32 (m, aromatic) (Found: C, 71.48; H, 7.01.
C4;H340,. Caled C, 71.52; H, 6.97%).

(b) A mixture of racemic 2,4-di-O-benzyl-5,6-O-isopropylidene-myo-inositol®
(90; 4.28 g, 10.7 mmol) 'and NaH (720 mg, 30 mmol) in dry N,N-dimethylform-
amide (35 mL) was cooled in ice—water with the exclusion of moisture and CO,.
p-Methoxybenzyl chloride (1.88 g, 12 mmol) was added and the mixture was stirred
for 2 h. TLC (ether-light petroleum, 1:1) then showed partial conversion of 90
(R 0) into major (R 0.6 and 0.45) and minor (R 0.15) products. The products
were isolated in the usual way and column chromatography (ether—light petroleum,
1:1) gave presumed 91 (R 0.6, 1.28 g), and the product 68 (R 0.45, 1.16 g, 21%)
identical with the material described in (a). Further elution with ether gave
presumed 92 (R 0.15) and recovered 90.

ID-2,4-Di-O-benzyl-3-O-{( — )-w-camphanoyl]-5,6-O-isopropylidene-1-O-p-meth-
oxybenzyl-myo-inositol (81).—The racemic alcohol 68 was converted into the mix-
ture of diastereoisomeric (— )-w-camphanates (78 and 81) as described! for the
preparation of 16. 'H NMR data: § 0.79 (3 H), 0.83 (3 H), 0.86 (3 H), 0.94 (3 H),
1.05 (6 H) (5 s, 6 CMe of the camphanates), 1.46 (s, 2 CMe,), 3.81 (s, 2 OMe) (cf.
the '"H NMR data' for 16). The mixture was crystallised from ether to give the
(—)-w-camphanate 81 (80% of this diastereoisomer), mp 151-153°, [a]5 +49° (c
1, CHCIl;) 'H NMR data: & 0.79, 0.94, 1.05 (3 s, 3 CMe of the camphanate), 1.47
(s, CMe,), 3.81 (s, OMe) (cf. the '"H NMR data' for 33) (Found: C, 70.07; H, 6.98.
C4H 30,y Caled C, 70.27; H, 6.90%).
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1D-2,6-Di-O-benzyl-1-O-[ ( + )-w-camphanoyl]-4, 5-O-isopropylidene-3-O-p-meth-
oxybenzyl-myo-inositol (79).—The contents of the mother liquors after the crystalli-
sation of 81 were saponified and the product was converted into the (+)-w-
camphanates as described! for the preparation of 28. Crystallisation of the product
from ether gave 79 (85% of this diastereoisomer), mp 150-152°, [a]5 —53° (¢ 1,
CHCI,), with 2 '"H NMR spectrum identical with that of its enantiomer 81 (Found:
C, 70.42; H, 6.94. C, H ,;O,,. Caled C, 70.27; H, 6.90%).

1D-2,4-Di-O-benzyl-1-O-p-methoxybenzyl-myo-inositol  (86).—Saponification of
the ( — )}-w-camphanate 81 gave the alcohol 82, and acid hydrolysis of the O-isopro-
pylidene group, as described for the preparation of 66, gave 86, mp 120-122° (from
EtOH), [a]5 —10.4° (¢ 1, CHCI,). '"H NMR data: § 2.35 (d, J 6.1 Hz, OH), 2.74
(m, 2 OH), 3.24 (dd, J 2.4 and 9.8 Hz), 3.79 (s, OMe), 4.55, 4.81 (2 ABg, 2
CH,Ph), 4.84 (s, CH,Ph), 6.81-7.33 (m, aromatic) (cf. the '"H NMR data' for 37)
(Found: C, 70.04; H, 6.80. C,4H ;,0,. Calcd C, 69.98; H, 6.71%).

Removal of the O-p-methoxybenzyl group from 86, in the usual way, gave
1p-2,4-di-O-benzyl-myo-inositol (87), mp 146-147°, [a]% +28° (¢ 1, EtOH), identi-
cal with the material prepared previously® {lit.® mp 146-148°, [a]¥ +28° (¢ 1,
EtOH)}, thus establishing the absolute configuration of 81 (and 79).

1D-3-0-Allyl-2,4-di-O-benzyl-1-O-p-methoxybenzyl-myo-inositol (88).— Allylation
of 82 (prepared by saponification of the camphanate 81) in the usual way gave 83
as a syrup. 'H NMR data: & 1.45 (s, 2 CMe), 3.79 (s, OMe), 4.65 (ABq, CH,Ph),
4.81 (s, CH,Ph), 4.82 (ABg, CH,Ph), 6.81-7.36 (m, aromatic). Acid hydrolysis of
the O-isopropylidene group in 83 (as described for the preparation of 66) gave 88,
mp 121-122° (from light petroleum-EtOAc), [a]3 —22° (¢ 1, CHCl;). 'H NMR
data: 8 2.57-2.62 (m, 2 OH), 3.79 (s, OMe), 4.50, 4.83, 4.85 (3 ABq, 3 CH,Ph),
6.81-7.33 (m, aromatic) (Found: C, 71.63; H, 7.01. C;,H;,O,. Caled C, 71.51; H,
6.97%).

1D-3-O-Allyl-2,4-di-O-benzyl-myo-inositol (89).—Compound 88 was treated with
dichlorodicyanobenzoquinone in the usual way and TLC (EtOAc) showed conver-
sion of 88 (R 0.8) into a product (R 0.5). Column chromatography (EtOAc) gave
89, mp 108-110° (from ether-light petroleum), [a]5 —3.6° (¢ 1, CHCI,) (Found:
C, 69.13; H, 6.87. C,;H ;0. Calcd. C, 68.98; H, 7.05%).

( +)-1-O-Benzyl-4-O-p-methoxybenzyl-myo-inositol (67).—Compound 65 (ref. 16)
was hydrolysed, as described above for the preparation of 66, to give 67, mp
182-184° (from EtOH) (Found: C, 64.57; H, 6.92. C,,H,,0,. Calcd C, 64.60; H,
6.71%).

( + )-1-O-Benzyl-3-O-(but-2-enyl)-4-O-p-methoxybenzyl-myo-inositol  (77).—Tin-
mediated crotylation of 67, as described for the preparation of 8, gave 77, mp
124-125° (from EtOAc-light petroleum). 'H NMR data: § 1.71 (d, J 4.9 Hz,
=CH Me), 2.49 (s, OH), 2.63. 2.65, 2.68, 2.70 (m, 2 OH), 3.79 (s, OMe), 4.71 (s,
CH,Ph), 4.76 (ABq, CH,Ph), 6.82-7.35 (m, aromatic) (Found: C, 67.49; H, 7.47.
C,sH4,0,. Caled C, 67.55; H, 7.26%).

The 2,5,6-triacetate of 77 had mp 125-127° (from light petroleum). 'H NMR



T. Desai et al. / Carbohydr. Res. 234 (1991) 1-21 17

data: 8 1.93, 1.98, 2.17 (3 s, 3 Ac), 3.79 (s, OMe) (Found: C, 65.58; H, 6.94.
C;H330,. Caled C, 65.25; H, 6.71%).

( +)-1,2-Di-O-benzyl-3-O-(but-2-enyl)-5,6-O-isopropylidene-4-O-p-methoxybenzyl-
myo-inositol (72).—The triol 77 was converted into the syrupy O-isopropylidene
derivative 74, as described for the preparation of 13. '"H NMR data: 6 1.46 (s,
CMe,), 1.69 (d, J 4.9 Hz, =CH Me), 3.79 (s, OMe), 4.75, 4.76 (2 ABq, 2 CH,Ph),
6.81-7.36 (m, aromatic). Compound 74 was benzylated in the usual way to give the
readily crystalline derivative 72, mp 111-113° (from light petroleum~EtOAc). 'H
NMR data: & 1.44 (s, CMe,), 1.69 (d, J 4.9 Hz, =CH Me), 3.79 (s, OMe), 4.52-4.89
(m, 3 CH,Ph), 6.81-7.37 (m, aromatic) (Found: C, 73.20; H, 7.57. C;sH,,0,.
Calcd C, 73.14; H, 7.37%).

(—)-w-Camphanate (95) of Ip- or 11-4,5-di-O-acetyl-2,3-di-O-benzyl-6-O-p-
methoxybenzyl-myo-inositol.—The crotyl group was removed from 72, as described
for the preparation of 68, to give the alcohol 69 as a syrup; '"H NMR data: & 1.46
(s, CMe,), 3.79 (s, OMe). This syrup was converted into the syrupy mixture of
diastereoisomeric ( — )-w-camphanates (94), in the usual way. 'H NMR data: § 0.81
(3 H), 0.87 (3 H), 0.88 (3 H), 0.97 (3 H), 1.06 (6 H) (5 s, 6 CMe of the camphanate),
1.47 (s, 2 CMe,), 3.79 (s, 2 OMe). Hydrolysis of the O-isopropylidene group in 94,
as described above in the preparation of 66, gave the mixed diastereoisomeric diols
93 which were acetylated with acetic anhydride—pyridine to give the mixed di-
astereoisomeric diacetates 95. 'H NMR data: § 0.89 (3 H), 0.91 (3 H), 0.99 3 H),
1.02 (3 H), 1.10 (6 H) (5 s, 6 CMe of the camphanate), 1.92, 1.98 (2 s, 4 Ac), 3.77 (s,
2 OMe). Crystallisation from ether gave one diastereoisomer, mp 152-154°, [@]5
—15.6° (¢ 1, CHCl;). '"H NMR data: § 091, 1.02, 1.10 3 5, 3 CMe of the
camphanate), 1.92, 1.98 (2 s, 2 Ac), 3.77 (s, OMe) (Found: C, 67.80; H, 6.58.
C,,HO,. Caled C, 67.73; H, 6.50%). This compound was not further investi-
gated.

(+)-1,4-Di-O-benzyl-5,6-O-isopropylidene-2-O-p-methoxybenzyl-myo-inositol
(70).—The crotyl ether 13 was converted, in the usual way, into the syrupy
p-methoxybenzyl ether 75. '"H NMR data: 8 1.44 (s, CMe,), 1.69 (d, J 4.9 Hz,
=CH Me), 3.76 (s, OMe), 4.51-4.88 (m, 3 CH,Ph), 5.58 (m, -CH=CH-), 6.77-7.32
(m, aromatic). The product 75 was decrotylated as described for the preparation of
15, to give 70 as a syrup which slowly crystallised; mp 83-85° (from light petroleum).
TH NMR data: 6 1.45 (s, CMe,), 2.55 (s, OH), 3.75 (s, OMe), 4.54, 4.59, 4.67, 4.72,
4,78, 4.84, 4.92, 4.97 (m, 3 CH,Ph), 6.78-7.32 (m, aromatic) (Found: C, 71.62; H,
7.09. C;H,0,. Caled C, 71.52; H, 6.97%).

Hydrolysis of the O-isopropylidene group in 70, as described for the preparation
of 66, gave racemic 1,4-di-O-benzyl-2-O-p-methoxybenzyl-myo-inositol, mp 139-
140° (from light petroleum—EtOAc, 1:1). '"H NMR data: § 2.34 (d, J 6.1 Hz, OH),
2.68 (m, 2 OH), 3.26 (dd, J 2.4 and 9.8 Hz), 3.79 (s, OMe), 4.61, 4.74 (2 ABq, 2
CH,Ph), 4.84 (s, CH,Ph), 6.81-7.34 (m, aromatic) (Found: C, 69.54; H, 6.79.
C,5H3,0,. Caled C, 69.98; H, 6.71%).

The crystalline mixed diastereoisomeric (—)-w-camphanates were prepared
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from 70 in the usual way. '"H NMR data: § 0.81 (3 H), 0.84 (3 H), 0.87 (3 H), 0.95
(3 H), 1.06 (6 H) (5 s, 6 CMe of the camphanate), 1.46 (2 CMe,), 3.79 (s, 2 OMe).
Recrystallisation from ether—light petroleum or MeOH gave a mixture of di-
astereoisomers, as observed by '"H NMR spectroscopy, which were not further
investigated.

( + )-1,4-Di-O-allyl-3-O-(but-2-enyl)-myo-inositol (97).—Racemic 1,4-di-O-allyl-
myo-inositol>® (96, 5 g) was subjected to tin-mediated crotylation as described for
the preparation of 8. TLC (EtOAc) showed major (Ry 0.5) and minor (R 0.6,
0.85, and 0.9) products. The solvent was evaporated, ether (300 mL) was added to
the residue, the mixture was stirred, and the crystalline precipitate of tetrabutyl-
ammonium bromide was discarded. The ether solution was washed with water
(3 X 100 mL) to extract the products (R 0.5 and 0.6) and the aqueous solution
was concentrated. Column chromatography (EtOAc) of the residue (5.6 g) gave 97
(4 g, 66%), mp 91-93° (from light petroleum) (Found: C, 61.16; H, 8.59. C;,H 5 Os.
Calcd. C, 61.13; H, 8.34%).

The 2,5,6-triacetate (98) of 97 had mp 128-129° (from light petroleum or 50%
aq EtOH). 'H NMR data: & 1.64-1.74 (m, =CH Me), 2.03, 2.05, 2.15 (3 s, 3 Ac),
3.30-3.49 (m, H-1,3), 3.69 (t, J 9.5 Hz, H4), 3.96-4.22 (m, 3 -OCH,CH=),
4.88-5.52 (m, 2 =CH, and H-5), 5.58-5.96 (m, -CH=CH-, 2 —-CH,CH=, and
H-2,6) (cf. the 'H NMR data’ for 2,5,6-tri-O-acetyl-1,3,4-tri-O-allyl-myo-inositol)
(Found: C, 60.35; H, 7.41. C,,H,0,. Calcd C, 59.99; H, 7.32%).

( + )-5,6-Di-O-acetyl-1,2,4-tri-O-allyl-3-O- (but-2-enyl)-myo-inositol (104).—A so-
lution of the triol 97 (1 g) in acetone (20 mL) and 2,2-dimethoxypropane (5 mL)
containing toluene-p-sulphonic acid (25 mg) was kept at 20° for 3 h. TLC (ether-
light petroleum, 1:1) then showed almost complete conversion of 97 (R 0) into
the O-isopropylidene derivative 106 (R 0.8). Triethylamine (1 mL) and NaHCO,
(50 mg) were added and the solvents were evaporated. Column chromatography
(ether-light petroleum, 1:1, followed by ether) of the residue gave 106 (1.07 g,
95%) as a syrup that was treated with allyl bromide and NaH in N, N-dimethyl-
formamide, in the usual way, to give the triallyl ether 107 as a syrup. A solution of
107 in MeOH (22.5 mL) and M HCI (2.5 mL) was heated under reflux for 30 min,
NaHCO, (500 mg) was added, and the solvents were evaporated. The syrupy
product 103 was extracted from the residue with CH,Cl, and acetylated with
acetic anhydride—pyridine to give the diacetate 104, mp 117-119°. 'H NMR data:
8 1.65-1.74 (m, =CHMe), 2.01, 2.03 (2 s, 2 Ac), 3.22 (dd, J 2.44 and 9.8 Hz, H-1 or
H-3), 3.29 (dd, J 2.44 and 9.8 Hz, H-1 or H-3), 3.81 (t, J 9.8 Hz, H-4), 3.93-4.32
(m, 4 -OCH,CH= and H-2), 4.93 (t, J 9.8 Hz, H-5) (cf. data® for 5,6-di-O-acetyl-
1,2,3,4-tetra-Q-allyl-myo-inositol) (Found: C, 63.32; H, 8.16. C,;H;,0,. Calcd C,
62.99; H, 7.82%).

(+)-1,4,5-Tri-O-acetyl-2, 3,6-tri-O-(cis-prop-1-enyl}-myo-inositol (100).—A solu-
tion of the diol 103 (regenerated from the crystalline diacetate 104) (630 mg) and
potassium tert-butoxide (6 g) in dry Me,SO (40 mL) was kept at 50° for 6 h with
exclusion of moisture and CO,. TLC (EtOAc) then showed conversion of 103 (R
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0.75) into a product (R 0.9). Saturated aq KCl (40.mL) was added to the cooled
solution which was then extracted with ether (4 X 100 mL). The extract was dried
(K,CO,) and concentrated, and the residue was acetylated with acetic anhydride—
pyridine at 50° for 3 h. Column chromatography (light petroleum—ether, 2:1) of
the product gave 100 (500 mg, 66%), mp 105-106°. '"H NMR data: 6 1.41-1.72 (3
dd, 3 =CH Me), 2.00, 2.03, 2.06 (3 s, 3 Ac), 3.76 (dd, J 2.5 and 9.4 Hz, H-3), 4.14 (t,
J 9.5 Hz, H-6), 4.19-4.61 (m, 3 OCH=CHMe), 4.25 (t, J 2.5 Hz, H-2), 491 (dd, J
2.5 and 9.4 Hz, H-1), 5.17 (t, J 9.5 Hz, H-5), 5.54 (t, J 9.5 Hz, H-4), 5.88-6.04 (m, 3
OCH=) (Found: C, 59.29; H, 7.27. C5;HOs. Caled C, 59.14; H, 7.09%). The 'H
NMR data for the related compound 2,4,5-tri-O-acetyl-1,3,6-tri-O-(cis-prop-1-
enyl)-myo-inositol® (omitted from ref. 5) were: 8 1.41-1.54 (m, 9 H, 3 =CH Me),
2.03(6 H), 218 BH) (2 s, 3 Ac), 3.70 (dd, J 2.7 and 9.4 Hz, H-1,3), 4.00 (t, J 9.5
Hz, H-6), 4.20-4.70 (m, 3 OCH=C HMe), 5.14 (t, J 9.5 Hz, H-5), 5.44 (t, J 9.8 Hz,
H-4), 5.72 (t, J 2.7 Hz, H-2), 5.88-6.04 (m, 3 OCH=).

(+)-1,2,4-Tri-O-benzyl-3,5,6-tri-O-methyl-myo-inositol (118).—Racemic 1,2,4-tri-
O-benzyl-myo-inositol®'>'® (117) was treated with Mel and NaH in N, N-dimethyl-
formamide in the usual way. TLC (ether—light petroleum, 1:1) of the product
showed conversion of 117 (Rg 0) into 118 (Rg 0.75), mp 115-116° (from light
petroleum). 'H NMR data: 8 3.39 (3 H), 3.64 (6 H) (2 s, 3 OMe), 4.65, 4.80 (2
ABg, 2 CH,Ph), 4.84 (s, CH,Ph) (Found: C, 73.41; H, 7.53. C;,H,O,. Calcd C,
73.14; H, 7.37%).

(+)-1,4,5-Tri-O-methyl-myo-inositol (108).—(a) A solution of 118 in EtOH was
treated with H, over 10% Pd/C at atmospheric pressure for 12 h. TLC (CHCI ;-
MeOH, 8:1) then showed conversion of 118 (R 1.0) into 108 (R 0.3), mp
130-132° (from CH,Cl,) (Found: C, 48.84; H, 8.16. C4H 30,. Calcd C, 48.64; H,
8.16%).

The 2,3,6-triacetate (109) of 108 had mp 101-103° (from light petroleum~EtOAc,
9:1). '"H NMR data: § 2.06, 2.11, 2.14 (3 5, 3 Ac), 3.05-3.69 (m, H-1,4,5), 3.31 (3
H), 3.55 (6 H) (2 s, 3 OMe), 4.78 (dd, J 2.5 and 9.7 Hz, H-3), 5.23 (t, J 9.7 Hz,
H-6), 5.64 (t, J 2.5 Hz, H-2) (Found: C, 51.72; H, 7.04. C;sH,,0,. Calcd C, 51.72;
H, 6.95%).

(b) The racemic triol 99 (regenerated from the crystalline acetate 100) was
treated with Mel and NaH in N,N-dimethylformamide in the usual way. TLC
(ether-light petroleum, 1:1) of the product showed conversion of 99 (R 0) into
102 (R 0.8). A solution of the crude product 102 in acetone-M HCI (9: 1) was
heated under reflux for 20 min, when TLC (CHCI,-MeOH, 8:1) showed conver-
sion of 102 (R 0.95) into 108 (R 0.3). An excess of NaHCO, was added and the
solvents were evaporated. Extraction of the residue with hot CHCI, gave 108,
identical with the material described in (a), which gave a triacetate identical with
109 described in (a).

In-1,2,4-Tri-O-benzyl-3,5,6-tri-O-methyl-myo-inositol (123).—The chiral triol 45
was methylated, as described above for the preparation of the racemate 118, to
give 123, mp 84-85° (from light petroleum), [@]5 —1.7° (¢ 1, CHCl,) with a 'H
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NMR spectrum as described for the racemate 118 (Found: C, 73.17; H, 7.46.
CoH;3,Og. Caled C, 73.14; H, 7.37%).

ID-3,5,6-Tri-O-methyl-myo-inositol (121).—Compound 123 was hydrogenolysed,
as described above for the racemate 118, to give 121, mp 153-155° (from EtOAc),
[al5 +2.9° (c 1, CHCl;), +12.6° (¢ 1, MeOH) (Found: C, 48.82; H, 8.15.
C,H 30;. Calcd C, 48.64; H, 8.16%).

The 1,2,4-triacetate (122) of 121 had mp 110-112° (from light petroleum), [a]5
+6.0° (c 1, CHCl,), with a "H NMR spectrum identical with that of the racemate
109 (Found: C, 51.75; H, 7.10. C,sH,,0,. Calcd C, 51.72; H, 6.95%).

Bis-(— )-w-camphanates (110 and 113) of 1,2,4-tri-O-allyl-3-O-(but-2-enyl)-myo-
inositol (103).—The racemic diol 103 was converted into the mixture of di-
astereoisomeric bis-(—)-w-camphanates 105 in the usual way'. TLC (ether-light
petroleum, 2:1) showed conversion of 103 (Ry 0.25) into a mixture of two
products (Rg 0.5 and 0.45). '"H NMR data: & 0.95 (12 H), 1.01 (3 H), 1.05 (9 H),
1.09 (12 H) (4 s, 12 CMe of the camphanate). Column chromatography (ether—light
petroleum, 2: 1) of the mixture 105 (2 g) gave the diastereoisomer 113 (R 0.5, 590
mg), mp 110-111° (from light petroleum-ether), [a]5y —22° (¢ 1, CHCI,). 'H
NMR data: & 0.95, 1.05, 1.09 (3 s, 6 CMe of the camphanate) (Found: C, 65.77; H,
7.43. C3oHs,0,,. Caled. C, 65.53; H, 7.62%).

Further elution gave a mixture (426 mg) and then the diastereoisomer 110 (R
0.45, 491 mg), mp 118-120° (from light petroleum-ether), [a]d +2.9° (c 1,
CHCI,); "H NMR data: 6 0.95 (6 H), 1.01 3 H), 1.04 (3 H), 1.09 (6 H) (4 s, 6 CMe
of the camphanate) (Found: C, 65.32; H, 8.0%).

1D-4,5-Di-O-acetyl-2,3,6-tri-O-allyl-1-O- (but-2-enyl)-myo-inositol (112) and Ip-
5,6-di-O-acetyl-1,2,4-tri-O-allyl-3-O-(but-2-enyl)-myo-inositol (115).—Saponifica-
tion of 110 (R 0.45) gave the diol 111 as a syrup, [@]§ +19.7° (¢ 1, CHCl,), which
gave a crystalline diacetate 112, mp 125-126° (from light petroleum), [a]5 +28.6°
(c 1, CHCl,), with a 'H NMR spectrum identical with that of the racemate 104
(Found: C, 63.03; H, 8.01. C»,H;,0,. Calcd C, 62.99; H, 7.82%).

Saponification of 113 (Rg 0.5) gave the diol 114 as a syrup, [a]5 —19.3° (¢ 1,
CHCl,), which gave a crystalline diacetate 115, mp 126-127°, [a]5 —28.3° (c 1,
CHCI,), with a "H NMR spectrum identical with that of the racemate 104 (Found:
C, 62.70; H, 7.74%).

Treatment of the diol 114 (regenerated from the crystalline diacetate 115) with
NaH and Mel in N, N-dimethylformamide, in the usual way, gave 116. Compound
116 was deallylated—decrotylated with 10% Pd /C in aq EtOH containing toluene-
p-sulphonic acid, in the usual way, to give 1D-5,6-di-O-methyl-myo-inositol (119),
mp 197-200° (from EtOH-EtOAc), [a],z)5 —7° (¢ 1, MeOH), which gave the
1,2,3,4-tetra-acetate 120 identical with the material described previously!, thus
establishing the absolute configuration of the bis-( — )-w-camphanate 113 (and 110).
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