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Abstract: A new intramolecular acyl transfer from aglycon to sugar moiety in C-glucopyranoside
has been observed. This unusual acyl transfer reaction has been extended to the regioselective and
direct acylations of 2'-hydroxyl group of free C-glucopyranoside and one step syntheses of four natural
C-glycosylchromones from aloesin glucopyranoside have also been achieved by this method.
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Over recent years C-glycosides have been the subject of considerable interest in carbohydrate chemistry
including C-glycosylation as well as enzymatic and metabolic chemislry.1 More recently, selective acylation of
secondary hydroxyl groups of C-glycoside has emerged as a focus of carbohydrate chemistry due to its
versatile synthetic utilities in a wide variety of the new C-glycosyl chromones  and flavonoids.” However,
selective acylation of the secondary hydroxyl groups of free glycoside without prior protection of primary
hydroxyl group has not yet been reported in spite of its significant synthetic utilities.

We have been working on the selective acylations of 2'-hydroxyl group of the C-glucopyranoside for the
efficient syntheses of the diverse 2'-O-acylated C-glucosylchromones which possess the potentially propound
effects” on many cellular events such as proliferation, macromolecular synthesis, cell membrane transport and
immune cell signal transfer. In this connection, we have developed an unique intramolecular acyl transfer from
the phenolic hydroxyl group of aglycon to the 2'-hydroxyl group of sugar moiety in C-glucopyranoside. To
the best of our knowledge, only few intramolecular acyl migrations in carbohydrate have been reported. ©6
Herewith we describe the first regioselective acylation of 2'-hydroxyl group of glucopyranoside with the
various acyl groups in presence of free primary and secondary hydroxyl groups via intramolecular acyl
transfer from aglycon to sugar moiety which can be importantly utilized in wide range of carbohydrate
chemistry.

We have initially observed that reaction of the free aloesin 1 with acyl halide or acid anhydride for the
preliminary protection of 6'-hydroxyl group prior to acylation of 2'-hydroxyl group affords 7-phenolic hydroxy
acylated product 2 along with a small amount of the unexpected 2'-acyloxy product 3 as shown in Scheme 1.
However, the 7-acyloxy product 2 could be efficiently converted to the 2'-acyloxy product 3 by treatment
with triethylamine or DMAP as a consequence of intramolecular acyl transfer. Thus, we have intensively
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investigated this unusual intramolecular acyl transfer in an attempt to develop a new direct and regioselective
acylation of 2'-hydroxyl group of free glucopyranoside. After examination of various reaction conditions,
2'-hydroxy! group of the free aloesin 1 could be selectively acylated in a single step without prior protection of
any other hydroxyl groups.

HO
HO .
OH (RCO),0
or RCOC1
pyridine +
HO.
o]
1 2 (predominant product) 3
Et;N or DMAP

Scheme 1

The free aloesin 1 was reacted with the corresponding carboxylic acids (1.5 eq.) in THF in the presence
of DCC (2.0 eq.) and DMAP (0.5 eq.). The reaction mixture was stirred for 35 to 50 hours at room
temperature and worked up by normal procedure. The acylation products were isolated by flash column
chromatography on silica gel with a mixture of chloroform and methanol (8 : 1).

Table 1 illustrates the selective acylations of 2'-hydroxyl group of aloesin with various carboxylic acids.
All reactions proceeded smoothly under the standard reaction conditions to provide the 2'-acylaloesins as only
products in modest or good yields. The acyl transfer has been found to be successful with various carboxylic
acids such as alkanoic, aromatic and conjugated acids regardless of their substitution patterns. It is noteworthy
that acylations with benzoic fentry 8-10) and cinnamic acids (entry 15, 16) possessing free phenolic hydroxyl
groups provide exclusively the 2'-O-acylated products. Especially, the single step syntheses of four natural
C-glucopyranosides 2'- O-tigloylaloesin 4 (entry 12), 2'-O-p-methoxycoumaroylaloesin ~ (entry 14), aloeresin
A (entry 15) and 2'-O-feruloylaloesin ¢ (entry 16) from aloesin have been achieved as preliminary attempts to
investigate the potentiality of this method. The excellent regioselective acyl transfer is likely due to the
favorable geometry between 2'-hydroxyl group of sugar and 7-phenolic hydroxyl group of aglycon and the
labile acyl group of 7-phenolic hydroxyl seems to be an additional benefit for the facile acyl transfer.

In conclusion, an unusual regioselective acylation of 2'-hydroxyl group of free C-glucopyranoside has
been observed as the first example of intramolecular acyl transfer form aglycon to sugar moiety of glycoside.
This useful reaction has been also extended to the general synthetic route for the direct regioselctive acylation
of the free C-glucopyranosides. Currently, the detailed studies on scope and applications of this procedure as
well as expansion to other general and regioselective reaction of both C and O-glycosides are in progress and
the successful results will be forthcoming.
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Table 1. Regioselective acylation® of 2'-hydroxy group of the free aloesin glucopyranoside.
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a. All reactions were carried out by standard procedure.

b. Isolated yield. Numbers in parentheses indicate isolated yields based on recovered starting material.

c. Structures of all acylation products were fully characterized by spectroscopic methods (IR, 'H and
3C-NMR and Mass spectrometry.)
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It turned out that the 2'-acyloxy product 3 was formed by intramolecular acyl transfer instead of direct
acylation of 2'-hydroxyl group.
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