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Abstract

The versatility of racemic 2,4-di-O-benzoyl-myo-inositol 1,3,5-orthoformate as an intermediate
for the preparation of protected myo-inositol derivatives is demonstrated. Procedures described
provide simple access to several protected myo-inositol derivatives which are intermediates for the
preparation of myo-inositol phosphates and racemic ononitol. © 1998 Elsevier Science Ltd. All

rights reserved
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The involvement of myo-inositol phosphates in
cellular signal transduction pathways in living cells
of various tissues is now established [1]. The eluci-
dation of mechanisms that govern the myo-inositol
based signal transduction pathways requires the
availability of myo-inositol phosphates and their
analogues [2—-12]. Suitably protected myo-inositol
derivatives are the key intermediates for the syn-
thesis of phosphorylated inositols and their ana-
logues. We herein describe the preparation of
several protected myo-inositol derivatives from
racemic 2,4-di-O-benzoyl-myo-inositol 1,3,5-ortho-
formate (1) [13] using simple procedures. Regio-
selective opening of the orthoester moiety in some
myo-inositol orthoformate derivatives has been
reported [14-16].
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The synthetic utility of the dibenzoate 1 is
demonstrated by its conversion to several protected
myo-inositol derivatives (Scheme 1). The dibenzo-
ate 1, on refluxing with zerz-butylamine in metha-
nol, afforded myo-inositol orthoformate 2. Hence
this route is an alternative procedure for the prep-
aration of the triol 2 [17-19] without the use of
chromatography.

Heating the dibenzoate 1 in 1:5 pyridine—metha-
nol at 50 °C resulted in the preferential solvolysis
of the axial 4-benzoate to afford the known diol 3
[20] in 75% yield.

Reaction of the dibenzoate 1 with an excess of
benzyl bromide in the presence of an excess of sil-
ver (I) oxide yielded the symmetrical 2-O-benzoyl-
4,6-di-O-benzyl-myo-inositol  1,3,5-orthoformate
[21], which on aminolysis gave the known 4.
Preparation of 4 (from 2), in 30-50% yield has
been reported earlier [17,18] as an intermediate
for the synthesis of myo-inositol-2-phosphate as
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Reagents and conditions: (a) fert-Butylamine, MeOH, reflux. (b) Pyridine, MeOH, 50 °C. (c) DMF, Ag,0, Benzyl

Scheme 1.
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bromide. (d) p-toluenesulfonic acid, MeOH. (e) CH,Cl,, pyridium p-toluenesulfonate dihydropyran [21]. (f) DMF, Ag,O, ICH; [21].

well as scyllo-inositol. The present procedure gives
the symmetrical diether 4 in an overall yield of
74% starting from the dibenzoate 1 (33% from
myo-inositol). Removal of the orthoformate moi-
ety in 4 affords the 1,2,3,5-tetrol 5. The preparation
of D-myo-inositol-1-phosphate from 5 has been
reported previously [22].

The free 6-hydroxyl group of the dibenzoate 1
could be protected as the corresponding tetra-
hydropyranyl ether [21] which on aminolysis with
tert-butylamine in methanol afforded the 2,4-diol
6.

Methanolysis of the dibenzoate 1 in the presence
of p-toluenesulfonic acid gave the tetrol 7 in excel-
lent yield. None of the steps (starting from myo-
inositol) involve column chromatography or any
expensive reagent. Meek et al. [23] have prepared
the tetrol 7 from 3,6-di-O-benzoyl-1,2:4,5-di-O-
isopropylidene-myo-inositol in two steps (overall
yield 18%.

The dibenzoate 1 could be converted into the
corresponding methyl ether 8 using methyl iodide
and silver (I) oxide in 80% yield [21]. The benzoate
groups in 8 were then removed by reaction with
tert-butylamine and the orthoformate moiety was

removed using p-toluenesulfonic acid—methanol to
obtain racemic ononitol 9 [24].

In conclusion, the results presented provide con-
venient access to several known O-protected myo-
inositol derivatives, which can be converted to the
corresponding myo-inositol phosphates using pro-
cedures available in the literature.

1. Experimental

General methods—For general experimental
conditions and procedures for the preparation of
2-0O-benzoyl-4,6-di-O-benzyl-myo-inositol ~ 1,3,5-
orthoformate, the methyl ether 8 and 2,4-di-O-
benzoyl-6-O-tetrahydropyranyl-myo-inositol 1,3,5-
orthoformate (mixture of diastereomers) see
ref. [21]. The dibenzoate 1 was prepared as reported
earlier [13]. Anhyd p-toluenesulfonic acid [25] was
prepared according to lit. All the compounds pre-
viously reported were characterized by comparison
of their mp, IR and NMR spectroscopic data with
those available in the literature.

Preparation of myo-inositol 1,3,5-orthoformate
(2).—The dibenzoate 1 (1.64g, 4.1 mmol) was
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refluxed in MeOH (44mL) with fert-butylamine
(2.2mL, 20.5mmol) for 3h. The product was crys-
tallized from MeOH (0.78¢g, 100%). mp 300—
301 Ce, lit. 300-302 °C [17].

Preparation of 2-O-benzoyl-myo-inositol 1,3,5-
orthoformate (3)—The dibenzoate 1 (1.5g,
3.8mmol) was heated with pyridine (18 mL) in
MeOH (90mL) for 24h at 50 °C. The reaction
mixture was allowed to attain room temperature
and the solvent evaporated. The residue was crys-
tallized (MeOH-CHCIl;) to obtain the diol 3
(0.58 g, 53%), mp 210-213 °C, lit. 202-204 °C [20].
A further quantity of 3 (0.24g, 22%) could be
obtained by silica gel column chromatography of
the mother liquor (eluent: 30% EtOAc-light pet-
roleum) along with some triol 2 (0.09 g, 13%).

Preparation of 4,6-di-O-benzyl-myo-inositol 1,3,5-
orthoformate (4).—2-0O-benzoyl-4,6-di-O-benzyl-
myo-inositol 1,3,5-orthoformate (0.47g, 1.0 mmol)
was refluxed with tert-butylamine (0.8 mL) and
MeOH (10mL) for 20 h. The solvent was removed
under reduced pressure and the residue was pur-
ified by crystallization from CHCIs-light petro-
leum mixture (0.34g, 92%), mp 124-125 °C, lit.
125 °C[18].

Preparation of 4,6-di-O-benzyl-myo-inositol (5)—
The crude dibenzyl ether 4 (0.83 g, 2.3 mmol) prior
to crystallization was dissolved in MeOH (20 mL)
and stirred at room temperature with p-toluene-
sulfonic acid (0.4 g) for 24 h. The pure product was
obtained by column chromatography over silica gel
(Rf 0.4 in EtOAc) (0.75g, 93%), mp 137-138 °C,
lit. 138.5-139 °C [18].

Preparation  of  4-O-tetrahydropyranyl-myo-
inositol 1,3,5-orthoformate (6).—2,4-Di-O-benzoyl-
6-O-tetrahydropyranyl-myo-inositol  1,3,5-ortho-
formate (0.33 g, 0.7 mmol) was refluxed in MeOH
(8 mL) with tert-butylamine (0.6 mL) for 9h. The
product (mixture of diastereomers) was purified by
column chromatography over silica gel (1:1
EtOAc-light petroleum) (0.17g, 91%), mp 201—
203 °C. IR: 3160-3380cm~'. 'H-NMR: (200 MHz,
CDCI3-Me;S0O-dg) 1.5-1.9 (m, 6 H, CH, X 3), 3.1—
3.4 (broad s, D,O exchangeable, OH), 3.5-3.7 (m,
1 H), 3.8 (d, 1 H, D,O exchangeable, OH, J 7Hz),
3.84.0 (m, 1 H), 4.0-4.3 (m, 3 H), 4.34.6 (m, 2
H), 4.6-4.8 (m, 2 H), 5.5 (s, 1 H, O;CH). Anal.
Caled for C,H307: C, 52.55, H, 6.57; found: C,
52.90, H, 6.26.

Preparation of racemic 2,4-di-O-benzoyl-myo-
inositol (7).—The dibenzoate 1 (0.4g, 1.0mmol)
was dissolved in CH,Cl, (4mL) and MeOH (4mL)

and anhyd p-toluenesulfonic acid (0.04g,
0.2mmol) was added and the reaction mixture
stirred for 40 h at room temperature. The solvent
was then evaporated and the residue purified by
filtration over a short column of silica gel (1:1
EtOAc-light petroleum) to give the tetrol 7 (0.36 g,
93%). mp 193-195 °C, lit. 198-201 °C [23].
Preparation of racemic 4-O-methyl-myo-inositol
(ononitol) (9)—The methyl ecther 8 (0.42g,
1.0mmol) was stirred with fers-butylamine
(0.8 mL) in MeOH (10 mL) at room temperature
for 19h and the product obtained (0.25g) was
treated with p-toluenesulfonic acid (0.14g,
0.74 mmol) and MeOH (8 mL) as in the prepara-
tion of the tetrol 5. Crude 9 was purified by silica
gel column chromatography (1:9 MeOH-EtOAc)
(0.19g, 98%). mp 165-168 °C, lit. 165-166 °C [24].
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