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Abstract: The efficient syntheses of (+)-proto-quercitol and a
conjugate consisting of gala-quercitol and L-chiro-inositol are described
via methodology that provides a basis for a general method of

produgcing cyclitol conjugates.

Efficient access to polyoxygenated sugar analogs continues to attract
interest in synthesis.! In particular, there has recently been
considerable effort in the preparation and biological evaluation of
putative insulin mimics.2 For example, disaccharides 1 and 2 have
been prepared by Ley3 and Falck4 respectively, and the latter has been

shown to display modest insulin agonist activity.
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In both of these approaches standard glycosidation techniques were
employed to couple the inositol and glycosy! amine progenitors. While
this approach is eminently suitable for the synthesis of inositol-
glycoside conjugates this method is unsatisfactory for producing, for
example, inositol-inositol conjugates or their carba analogs, compounds
that may also possess activity as putative insulin mediators.

As part of an ongoing program aimed at preparing carbocyclic and
semi-carbocyclic analogs of conventional disaccharides, we required an
efficient method of producing such compounds via the coupling of two
oxygenated intermediates in a stereo- and regio-controlled fashion.
Such a coupling method must be highly selective because of the
immense number of possible conjugates (990 isomers of fully
hydroxylated dimers of inositols).

The basic premise of this strategy (Scheme 1) involves the Lewis acid-
mediated opening of vinyl epoxides or viny! aziridines such as 3 with a
nucleophile to produce a cyclitol derivative such as 4. In this fashion
the synthon 3 acts as an electrophilic partner in the initial condensation

and is converted to 4 in which a single nucleophilic functionality is

unraveled for the next coupling with another electrophilic partner.
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Scheme 1. General Coupling Strategy

The identity of X in dimer § will allow for stepwise and diverse
functionalization of the olefins through electronic differentiation of the
two functionalities (i.e., disubstituted olefin vs. vinyl halide).

In related studies we have found that the methylcyclohexyl moiety can
be effectively added to both epoxides and aziridines to provide models
for C-saccharide conjugates of type 6.5 We now wish to demonstrate
this concept with the synthesis of the gala-quercitol-L-chiro-inositol
conjugate 11 starting from aromatic precursors.

Nu = OH, NHp, N3
Y=0O,NTs

Reaction between the epoxide 76 and the secondary alcohol 8,78 both
readily accessible from halobenzenes via microbial oxidation,? gave, in
the presence of boron trifluoride, the coupled adduct 910 in 75% yield
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(Scheme 2). Predominant reaction of the vinyl epoxide 7 at the allylic
position follows observation in our laboratoriesS:!1 that nucleophiles
preferentially attack the allylic position of substrates such as 7 syn to
the isopropylidene group. Treatment of the di-alkene 9 with osmium
tetroxide, continuosly recycled by 4-methyl morpholine N-oxide, gave
in 74% yield the bis-hydroxylated species 10 which was subsequently
converted to the polyoxygenated conjugate 1112 under acidic catalysis.
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Alcohol 8 also served as an intermediate to the naturally occurring
penta-alcohol (+)-proto-quercitol!3 13 (Scheme 3). Standard
epoxidation of the alkene 8 with mCPBA gave the o-epoxide 12 which
was subsequently hydrolyzed,!4 with trans-diaxial opening expected
for substrates of this type,7:14:15 to give (+)-proto-quercitol 13 in high
yield. Thus one could expect either cis or the trans configuration of
1,6-diols to become available at the site of differentiated olefins in
dimers of type 5. The spectral and physical data of the penta-alcohol

13 were consistent with those reported in the literature.16

The method described above opens up possibilities of producing
conjugates of saccharides and their carbocyclic analogs and will be fully
exploited as a general method of synthesis. It further expands the
potential of biocatalytically produced cyclohexadiene-cis-diols” in the
preparation of medicinally important compounds. The synthesis of
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other conjugates and their carbocyclic disaccharide analogs are currently
being pursued and will be reported in the near future along with the
results of their biological activities.
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