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Note

Resolution of anomeric 2-amino-2-deoxy-D-glycofuranosides
and -glycopyranosides by cation-exchange chromatography?!
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Department of Agriculiural Biochenustry, Tottor: University, Tottort 680 (Japan)
(Recenved May 19th 1976, accepted for publication, July 27th, 1976)

The resolutron of anomeric 2-acetanudo-2-deoxy-bD-glycofuranosides and
glycopyranosides bas been effected by differential sofubility, by chromatography on
cellulase, charcoal-Celite, starch, efc, or, more recently, by amon-exchange chro-
matography?~?7 We now report another conveneni method, based on cation-
exchange chromatography (see Experimenta!)

2-Amino-2-deoxy-p-glycosides were produced 1n §3-96% yield by N-deacetyla-
tion of 2-acetamido-2-deoxy-D-glycosides

Disunctly different retention times (Ruy,) were observed (Table I) for the
anomeric 2-amino-2-deovy-D-glycofuranosides and -glycopyranosides having the

TABLE 1

RETENTION TIMES (RNy,) OF THE ANOMERS OF 2-AMINO-2-DEOXY-D-GLYLOSIDES RELATIVE
TO AMMONIA, AS DETERMINED BY AN AMINO ACID ANALYZER

2 Anuno-2-deox)-p-gly coside” Rnu, AR%y,
B o
Methyl 2-anuno-2 deoxy-p glucopyranoside® 043 0 51 008
Methyl 2-amino-2-deoxy-D galactopyranoside® 047 051 004
Methyl 2-amino-2-deoxy-D-mannopyranoside® 050 065 015
Ethvl 2-amino-2-deoxy-p-glucopyranoside® 047 056 009
Ethyl 2-amino-2-deoxy p-galactopyranoside 0>2 0>8 0 Vo
Ethyl 2-amino-2-deoxy-pD-mannopyranoside 0 56 075 019
Phenyl 2-amino-2 deoxy-D-glucopyranoside 193 263 070
Phenyl 2-armino-2 decovy-p-galactopyranoside 193 25> 062
Phenyl 2 ammo-2-deoxy-D-mannopyranoside 226 4 86 260
Methy!l 2 amino-2-deoxy D glucofuranoside* 0 50 062 012
Methyl 2-amuno-2-deosy-p galactofuranoside® 055 051 -004
Methyvl 2-amino-2-deoxv-D-mannofuranoside 062 0 >4 -008
Ethyl 2 amino-2-deoxy p-galactofuranoside 062 0 57 -005
Ethyl 2-amino 2-deoxy-p-mannofuranoside 070 061 —-009

*N-Acetyl denvatives of these 2 amino-2-deoxy b glycosides were prepared by the corresponding
convenuonal method ?See Ret 16 “The N acetyl derivatines were hindly supplied by Dr H Kushida,
kyoto General Medico Chemical Laboratory Kyoto Ry, of the @ anomer — Rny, of the fanomer
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galacto, gluco, and manno configurations For the b-galacto-, D-gluco-, and b-
manno-pyranosides and D-glucofuranosides, the x anomer was eluted after the
B anomer, but the reverse was found for the p-galacto- and p-manno-furanosides

The values of Ryy, and ARy, for pairs of o and f anomers 1ncreased in the
order phenyl > ethyl>methyl, and were larger for D-mannopyranosides (axial
amino group) than for the p-galactopyranosides and -glucopyranostdes (equatonal
amino group)

b-Galactopyranosides (axial HO-4) showed relatively small values of ARyy,
in comparwon with p-glucopyranosides and b-mannopyranosides

The toregoing eluuon patterns, which were determined on an amino acid
analyzer, can be used for preparative separations {(Table 11)

TABLE i

2-AMINO-2 DEONY D-GL Y COSIDES OBTAINED FROM
THE M-ACETYL GLYCOsIDES PREPARED BY THE FISCHER AND HELFERICH METHODS

2-Anruno 2-~deox)y-o gl coside Prepa- Prranoside (%95)° Furanoside (%0)*
ration
method® « B a B
Ethyl 2-amuno-2-deoxy D glucoside” F 53 47 —- —d
(43) (40) L0) 0)
Pheny! 2-amino-2-deoxy-n-glucostde H 58 42 — -
Ethyl 2-amino-2 deoxy b mannoside F 78 12 6 4
Ethyl 2 ammo 2-deoxy-p galactostde F 78¢ 16 6
Methyl 2 amuino 2 deoxy D galactoside” F 75° 16 9
(35)

?Ratios obtained by an amino acid analyzer, the numbers 1n the brackels are the yields of hydro-
chlorides 1solated by the preparatine method °F = the Fischer method, H = the Hclfvrich method
‘a Pyranoside HCl, m p 199-203", [x]3® + 135~ (c 0 48 water) B-pyranoside HCi, mp 227-228 5,
[2]3* —18 7 (c 0 48, water) °Not detected by an amuno acid analyzer fAlso includes the a-furanoside
YThe o~ and B-pyranosides and the = furanoside were overlappaed 1n preparative chromalographs
For re~olution the 2 acetamido-2-deoxy D galactoside was separated 1nto two {ractions on a column
(2% 30 cm) of Dowex-1 X8 (OH ) resin eluted with distitled water The first fraction was posiave
for the chromotropic acid reacuon, and gave products haviag Ruu, 0 57 (2 furanoside) and 0 62
(f-furanoside) on V deacetylation The second fraction gave a aegative chromotropic acid reacuion,
and gave products having Ku, 052 (f-pyranoside) and O 58 (x pyranoside) on N-deacetylaucn
Each of the anomers was i1solated by cation-exchange chromatography (see Expenmental), the
a-pyraroside HCl had mp 216-2195 ,nmr data (D,0) 6495(d, 1 H, J, 2 40 Hz, H-1), 1 10
(t, 3 H, CHjy)

A solunon of each of the anomers of ethyl 2-acetamido-2-deoxy-D-gluco-
pyranoside, prepared from the corresponding ethyl 2-amino-2-deoxy-D-gluco-
pyranoside®, 1n ethanol was boiled under reflux 1n the presence of dry Dowex 50
(H7) resin for 16 b The products were N-deacetylated with 2s sodium hydroxide
and assayed 1n the amino acid analyzer The a- and f-pyranosides were detected
(30 1), but furanosides were not detected

The amino group of 2-amino 2-deoxy-z-D-glucopyranose i1s more basic (pK,
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I 95> 1078) than that of the B anomer (pA, 537 x107%)® '° The phenyl group is
involved in hydrophobic interaction with benzene rings of the resin matny'’, as
indricated by the Ryy, values (1 93—% 86) of the phenyl ? amino-2-deovy-D-glycosides
These data indicate that the umaue values of Ryy, of the anomeric 2-amino-2-
deovy-D-glycosides are variously based on differences 1n the basicity of amino groups
and in the hydrophobic interactions with the resim matrix

EXPERIMENTAL

N-Deacetylation of 2-acetamido-2-deoxy-p-glycosides was performed!? with
2m MaOH at 100 for 53 h

The Hitachi KL A-2 amino acid analyzer used in the present work was equipped
with a 50-cm column (99 x 48 cm) for resolution of methyl and ethyl 2-amino-2-
deoxy-p-glycosides, and a 15-cm column (09 x 14 cm) for resolutton of phenyl
2-amino-2-deoxy-D-glycosides The columns were pached with Amberlite CG-120
resta (Type L) and eluted with 035y citrate buffer contaiming 0 26m boric acid
(pH 509)

For preparative separations, a solution of a sample (0 5 g) of the mixture of
2-acetamudo-2-deoxy-D-glycosides prepared by the Fischer'? or Helferich'* methods
in 2y NaOH (10 ml) was kept at 100° for 3-5 h, then neutralized with 6v HCI,
and diluted to ~ 150 ml with distilled water An aliquot (~0 2 mi) was then assayed
in the amino acid analyzer The dilute solution was applied to a column (2 7 x 52 cm)
of Amberiite CG-120(H ") resin and eluted with 03 HCl Fractions (7 ml) were
collected, and examuned by the minhydnin and chromotropic acid reactions'®> The
fractions containing each pure anomer were combined, and concenirated n vacuo,
with several additions of distitled wate~ to afford the hydrochlonde

Analysis of authentic 2-amino-2-deovy-D-glycosides by the amino acid analyzer
was carried out as previously described'®
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