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Abstract: Products that possess 4-azido-3-chlorobenzyl group
were selectively isolated from reaction mixtures by using a solid-
supported phosphine. Successive treatment with 2,3-dichloro-5,6-
dicyanobenzoquinone readily liberated purified products. Applica-
tion of this method to several oligosaccharide syntheses is de-
scribed.
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In organic synthesis, the isolation of products is some-
times a tedious and time-consuming procedure. Especial-
ly in the area of combinatorial chemistry, a simple and
effective isolation method is necessary because many
compounds are handled at the same time. For instance,
chromatography is a quite popular method for the isola-
tion of products of organic synthesis. However, it is some-
what tedious and consumes a considerable amount of
solvents and optimization of the conditions of the separa-
tion sometimes requires much time. Therefore, techniques
for polymer-supported synthesis such as polymer-bound
reagents, scavenger resins, catch-and-release purification
have been developed recently.1

We have already reported the use of the 4-azido-3-chlo-
robenzyl (ClAzb) group for practical protection of hy-
droxy functions.2,3 The ClAzb group is stable under
various conditions but is readily removed by a safety
catch procedure, i.e., conversion of the azido function to
the corresponding iminophosphorane followed by oxida-
tion using 2,3-dichloro-5,6-dicyanobenzoquinone
(DDQ). We thought that the ClAzb group could be used
not only as a protecting group but also as a tag of the prod-
uct for catch-and-release purification. A compound pos-
sessing the ClAzb group can be selectively caught by a
solid-supported phosphine based on the specific reaction
between the azido function and the phosphine, separated
from the other compounds by simple rinsing, and then re-
leased from the solid-support by treatment with DDQ.
This method was examined in several oligosaccharide
syntheses.

As shown in Scheme 1, ClAzb-thioglycoside 1 was react-
ed with 3 equiv of glycosyl acceptor 2 using N-bromosuc-
cineimide (NBS) and Sn(OTf)2 as activating reagents in
the presence of molecular sieves 4Å. In this reaction,
MS4A and excess amount of the acceptor were used to
avoid formation of the hydrolyzate of the thioglycoside 1.
The reaction mixture was neutralized with Amberlite®

IRA-68, and then filtered. To the filtrate was added triph-
enylphosphine-polystyrene resin to catch the ClAzb-dis-
accharide 3 onto the resin. The reagents and by-products
without the ClAzb moiety were removed by simple rins-
ing with dichloromethane and the solid-supported disac-
charide 4 was obtained. The disaccharide part of the resin
4 was finally released by treatment with DDQ. Excess
DDQ was removed by ion-exchange resin Amberlite®

IRA-68 after conversion of DDQ to the corresponding hy-
droquinone using L-ascorbic acid. After passing the solu-
tion of the product through a silica gel short column (1 × 2
cm) to remove 4-amino-3-chlorobenzaldehyde derived
from the ClAzb group, pure disaccharide 5 was obtained
in 72% yield.4 Disaccharide 5, which has a free hydroxy
group, can be used as a glycosyl acceptor for the subse-
quent glycosylation.

Scheme 1 Glycosylation using ClAzb-thioglycoside
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We then carried out disaccharide synthesis using a glyco-
syl acceptor having the ClAzb group. As shown in
Scheme 2, 1-O-ClAzb-glycoside 7 was glycosylated with
3 equiv of thioglycoside 6 as above. The reaction mixture
containing disaccharide 8 was neutralized and treated
with triphenylphosphine-polystyrene similarly to give
solid-supported disaccharide 9. After the treatment with
DDQ and the operation described above, disaccharide 10
was obtained in 61% yield in a pure state. Disaccharide 10
can be used as a glycosyl donor for the subsequent glyco-
sylation after conversion of the 1-hydroxy group to a
proper functional group such as trichloroacetimidate.

Scheme 2 Glycosylation using 1-O-ClAzb-glycoside

Next, we examined one-pot trisaccharide synthesis.5 One
problem in this approach is the separation of the desired
products from the reaction mixtures containing by-prod-
ucts derived from excess glycosyl donors. As shown in
Scheme 3, glycosyl trichloroacetoimidate 11 was reacted
with thioglycoside 12 using Sn(OTf)2 in the presence of
molecular sieves 4Å at r.t. for 30 min and then 1-ClAzb-
glycoside 7 and NBS were added. The reaction was con-
tinued at r.t. for 30 min. to give a complex reaction mix-
ture containing trisaccharide 13. The mixture was first
treated with triphenylphosphine-polystyrene resin and
then with DDQ to give the pure trisaccharide 14 in 55%
yield from 7.

Finally, we examined a combined application of this
method with solid-phase glycosylation.6 In the final cleav-
age step of solid-phase synthesis, solid-bound impurities
formed in each reaction step are released with the desired

compound, and such impurities must be removed. As
shown in Scheme 4, a glycosyl acceptor bound to a
macroporous polystyrene (ArgoPore™-NH2

7) 15 was gly-
cosylated with thioglycoside 1 using NBS and Sn(OTf)2

in the presence of MS4A to give a mixture of disaccharide
16 and unreacted 15.8 The resin was treated with sodium
methoxide in methanol to cleave the linker, and a mixture
of disaccharide 17, monosaccharide 18 derived from 15
and other by-products was obtained. Then, the mixture
was treated with triphenylphosphine-(polyethylenegly-
col-polystyrene-copolymer) resin9 in methanol instead of
the triphenylphosphine-polystyrene resin employed
above. This was because disaccharide 17 was insoluble in
dichloromethane and the polystyrene resin does not swell
in methanol. The solid-supported disaccharide 19 ob-
tained was treated with DDQ. Excess DDQ was then
quenched with L-ascorbic acid. The mixture was treated
with ion exchange resins Amberlyst® A-26 (OH- form, to
remove hydroquinone) and Amberlyst® 15 (H+ form, to
remove 4-amino-3-chlorobenzaldehyde derived from the
ClAzb group) to afford highly pure disaccharide 20 in
38% yield from 15.

Thus, the products possessing the ClAzb group were se-
lectively isolated from the reaction mixture using triphe-
nylphosphine-resin, and the successive treatment with
DDQ readily afforded purified products. Since a new free
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Scheme 3 One-pot trisaccharide synthesis
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hydroxyl function is generated through this purification
procedure, this method can be regarded as a combination
of purification and deprotection.

In conclusion, the catch-and-release purification using the
ClAzb group was proved to be simple but quite effective.
This method offers a new approach to the purification of
products in organic synthesis, especially in the field of
combinatorial synthesis.
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