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Abstract: The quasi quantitative and regioselective bromination of 0-(2,3,4,6-tetra-O-
acetyl-f3-D-glucopyranosyl) phenols is described. The orientating effect of the glycoside
group is compared with those of other oxygenated groups and its usefulness illustrated
with examples. These bromo-glycosylated aromatics are able to react with alkenes via a
Heck reaction and could be used for the synthesis of natural products.

A large number of natural aromatic products are lS—glycosylatedl and the glycoside group is frequently
introduced by a phase-transfer reaction in the final stages of synthesisz. However, although this reaction is
applicable to almost all phenols, it gives a low yield, a major drawback for the final stages of any synthesis. In
addition, it would be useful to be able to introduce the glycoside moiety before the end of the synthesis but, at
the present time, very few synthesis reactions have been developed for working in the presence of glucosides.
In this work, we have studied the functionalization by bromination of $-O-glycosylated aromatic rings. This
reaction turns out to be especially effective in terms of the yields and regioselectivity obtained.

Bromination was performed by the classic method for bromination of activated aromatics3, i.e. the
addition, in the cold (-20°C), of bromine to a solution of glycosylated phenol in dichloromethane (scheme 1),
followed by two hours reaction at -5°C4, conditions under which the bromination yields are quantitative and the
position of bromination completely selective. The bromination results for several mono- or di-substituted
glycosylated phenols are shown in table 1°.

Scheme 1
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In all cases we observed a regioselective monobromination except with compound 4a. Indeed the
reaction with 1-0-(2,3,4,6-tetra-O-acetyl-8-D-glucopyranosyl)-3-methoxy-phenol 4a for 2h at -5°C gave a
50%/50% mixture of bromination at positions 4 and 6, but reaction for Sh at -78°C resulted in bromination
exclusively at position 6 (determined by nOe).

The results show that the 1-0-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl) group is less strongly
orthoipara directing than the methoxyl and so even less than the hydroxylé. Selection of orientation between the

1705



1706

Table 1. Bromination of a Series of Substituted O-B-Glycosylated Phenols

Starting material

Product

Yield %

OGIc(OAC)4
@ la
: :OGIc(OAc)4
OH 2a

OGIc(OAC)4
BrO 1b
Br\@OGIc(OAc).;

OH 2b

94

94

OGIc(OAC)4 Br. OGIc(OAC)4
s g :
OMe 3a OMe 3b
4 MeOUOGIc(OAc)4 MeOGOGIc(OAc)a o

4b
4a ab Br
MeO OGIc(OAc)4 MeO OGIc(OAc)4
sy X .
HO Sa HO Br 5b

OGIc(OAC)4 OGIc(OAC)4
6 6a OH 6b OH 96
CsHyq Br CsHyq4

OGIc(OAc)4
7 - 0
7
c

a) 50/50 mixture of bromination at positions 4 and 6 after reaction for 2h at -5°C.
b) 100% of bromination at position 6 after rcaction for Sh at -78°C.
¢) 0% yield after reaction for 5 hours at 25°C.

methoxyl and hydroxyl groups is sometimes difficult and the introduction of the glycoside group makes it
possible to accentuate the differences in directing potential of the oxygenated groups. For example, 1-O-methyl-
3-n-pentylcatechol gives a 75%/25% mixture of bromination (scheme 2) at the position para to the hydroxyl and
methoxyl groups, while 1-O-(2,3,4,6-tetra-O-acetyl-8-D-glucopyranosyl)-3-n-pentylcatechol 6a is exclusively
brominated at the position para to the hydroxyl group.

Scheme 2
OH OH R X=H  X=Br
R Bry R Y=Br Y=H
— e -
CH,Cly, -5°C v OMe 25% 75%

X 0-8-Glc(OAc)4 6a 0% 100% 6b
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This difference in orientation-inducing ability can also be exploited to obtain two bromination isomers by
reversing the order of the glycosylation/bromination sequence (scheme 3); starting with guaiacol, glycosylation
(i) by phase-transfer catalysed by triethylbenzylammonium chioride (TEBAC!), followed by bromination (ii)
gives isomer 3b brominated in the position para to the methoxyl, while the reverse order of reaction,

bromination’ (i) followed by glycosylation (i), gives derivative 8 brominated at the position para to the
8
glycosyl”™.

Scheme 3
OGlc(OAC)4 OGIc(OACc)4
MeO
———-— ———-——» 3b
43% 94% Br
OH OGIc(OACc)4
cO .. McO
1
8
97% 418%
Br

i. Gle(OAc)4Br, NaOH 1.25N, TEBACI, CHCly; ii. Bry, CH,Cls.

These brominated glycosylated aromatics can then be used as starting synthons for the branching of
aliphatic chains, giving a point of access to the synthesis of natural products?. Two brominated aromatics were
coupled to an alkene via a Heck reactionlo (scheme 4)1.

Scheme 4
O OGlc(0Ac), N\/@, OGlc(OAC)4 OGIc(OAc)4
Br 59%
1b 69 / 31
OGlc(OACc), OGIc(OAc), OGIc(OAc)4
McO i McO MeO
— - +
Br 66% P COoEL CO,Et

3b 73 /27

i. 1-pentene (3 eq), PA(OAc); (0.1eq), P(o-Tol); (0.4¢q), NEt3 (>3cq), 110°C, 24h
ii. Ethyl pent-4-enoate (3 eq), PA(OAc)2 (0.1eg), P(o-Tol)s (0.4cq), NEt3 (>3¢q), 110°C, 24h

In conclusion, new perspectives in strategies for the synthesis of natural O-B-glycosylated products are
opened up by the possibility of selective and quantitative functionalization by bromination of B-glycosylated
aromatic compounds. In addition, combined with the availability of developed effective methods for
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glycosylation permitting the coupling of glycosides with excellent yields and with the high lability of the

glycoside-phenol bond, the ability of glycosides to modify selective orientation in aromatic electrophilic

substitution reactions should permit their use as true protecting groups.
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Five-fold more equivalents of Pd(OA¢)y and P(o-Tol)3 were required compared with the classic conditions
(0.02%, 0.08%) to achieve coupling, which can be explained by complexing of the palladium by the acetoxy
groups of the glycoside.
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