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Note 

Resolution of anomaric 2-amino-2-deoxy-D-glycofuranosid8s 
and -glycopyranosldes by cation-exchange chromatography’ 

SHIGEHIR~ HIRANO AND MAho-ro IS~GA~II 

Dfpartmrnr of Agrrclrlrurol Blochemrsrrr , Totrorr Unrrersrry. Torcorr 630 (Japan) 

(Rewired hlny 19th 1976, accepted for publication, Juls 27th, 1976) 

The resolwon of anomerlc 2-acetanudo-2-deoxy-D-glycofuranosldes and 
glycopyranosldes bas been effected by dlfferentlal solublhty, by chromatography on 
czllulosc, charcoal-Cehte, btarch, etc, or, more recently, by amen-exchange chro- 
matography’-’ We now reporr another conven’ent method, based on catIon- 
exchange chromatography (see ExperImenta!) 

2-Ammo-2-deouy-D-glycosldes were produced In U-96% yield by N-deacetyla- 
tlon of 2-acetamldo-2-deoxy-D-glycosldes 

DIsbnctly dIRerent retention times (R PH,j were oberved (Table I) for the 
anomenc 2-ammo-2-deoxy-D-glycofuranosldes and -glycopyranosldes havmg the 

TABLE I 

RETENIlOV Tlhu (Rlr,,,J OF THE ANOMERS OF z-AMINo-‘$-DEOuY-o-GLYCOS1DES RELATIVE 

TO AhIMONlA, AS DETERhIm BY AN AMSNO AClD AhALYZER 

hlethyl 2-ammo-2 deoxg-D glwzopyranosldc’ 0 4’1 0 51 0 08 
hlethyl 2-ammo-2-deoq-D galsctopyrano>ldeb 0 47 051 (IO-I 
hlethyl 2-amino-2-dco’ty-D-manoopyranosldeb 0 50 0 6.5 0 I5 
Eth\l 7,-3mlno-~-deouy-D-~ucopyraoovdeb 0 47 0 56 0 09 
Elhyl 2-ammo-2-dcoy D-galac~opyrznoslde 0 >2 0 38 000 
Ethyl 2-ammo-2-deoxy-D-mannopyrano>ldc 0 56 0 75 0 19 
Phenyl 2-ammo-I deouy-D-glucopyrano>lde I 93 2 63 0 70 
Pheql 2-ammo-2 dwy-D-gdnclopyranoside I 93 1 53 0 62 
Phcnyl 2 ammo-2_deoxy-D-m~nnop~~oside 2 26 3 86 2 60 
hlethyl 2 anwoo -2-deoxy D glucofuranoslde’ 0 50 0 6’ 0 I2 
hlcthyl 2-amino-?dcoxy-D galactofuranosldeC 0 55 051 -004 
Xlethl I ~-amino-ldeo~v-o-rnnnnorurlmoslde’ 0 62 0 34 -008 
Ethyl 2 ammo-ldcoxy D-g&lactaTur~o~ide 0 62 0 57 -005 
Ethyl I-ammo 2-dewy-D-m~nofuranollde 0 70 061 -009 

“A’-Acctyl dcnvaurc~ of these 2 ammo -2-deoxy LI gl>co,ldes here prepE.red b> the corrrspondmg 
coovcntronal meLhod *See Rel 16 The N aceI> dcrl\atl\es were Llodly supplied by Dr H Kushlda, 
hyoro General hledlco Chemlcnl Lsbontory Kyoro dR,.,II, of the 01 anomcr - RhH, of the Banomer 
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galaclo, gluco, and manno wnfigurahons For the D-gala&o-, D-gluco-, and D- 
manno-pyranosldrs and D-glucofuranos!des, the ;L anomec was eibted EIfrsr the 
fl anomer, but the reverse was found for the D-galacto- and D-manno-furanosldes 

The values of RN”, and ARNHl for pours of a and /I anomers mcreased m the 
order phenyl > ethyl > methyl, and were larger for D-mannopyranosIdes (anal 
nmlno group) than for the D-galactopyranosldes and -glucopyranosldes (equatonai 
3rnl’lO group) 

o-Galactopyraqo>ldes (aural HO-4) showed relauvely small values of AR,,, 
in comparbon \\lth D-glucopyranosldes and D-mannopyranosides 

The toregomg elutlon patterns, iktuch were determmed on an amino acid 
analyzer, can be used for preparahvc separatlonb (Table 11) 

I-ABLE II 

?-AMIMJ-:! DEJ\\ D-CL\ COSIDSS OBTAINED FROH 

THE r”-4CETI L CiL\CO>IDES PREPARED BY THE FI>CHER AhD HCLFERJCH \IETHODS 

Pwpa- Pi ranosrd9 (Sb) FwL?nosrde (010) 
ralion 
merhodb Q B iz B 

Ethyl I-ammo-kkouy D glucoslde’ 

Phenyl 2-amloo-‘-dco~y-o-~ucoslde 
Elhyl Z-ammo-2 dcovy D msnnoalde 
Ethyl 2 ammo 2-deoq-D galacroslde 
hlethjl 7 anm~o 2 deosy D gal.tctoaldef 

F 53 47 -d _d 
(33) W) (0) (0) 

H 58 -13 _d -d 

F 78 12 6 4 
F 78’ 16 6 
F 

,::; 
16 9 

“RUINS obtained by an ammo acid analyzer, the numbers m the hrackeis are the jlelds of hydro- 
chlorides ~solsled b> the preparstlle method hF = the Flszher merhod, H = the HFKrlch method 
ca Pyranoslde HCI, m p 199-303-. [al&’ + 135” (c 0 45 nater) fl-pyranosidc HCI. m p 7-27-228 5 , 

24 [a]~ - 18 7 (c 0 -18. waler) ‘NOL delesred by an amloo acid analyzer •iU~~ mcludes the a-furanosldc 
IThe a- and p-pyranosldea opd rhe G ruranoslde mere overlapped in preparative chromalograah\ 
For re-oluuoo Ihr: 2 acetarmdo-2-deoxy D galacloslde uas separated 1010 LHO ~rxuons on a column 
(2 x 10cm) of Do~ek-1 3r8 (OH-) resin eluted ulth dl>tllled water The firs1 rractlon uas po~~,ne 

for the chromotropls acid reactIon, and gate proJurts haling RN”, 0 57 (a furanoblde) and 0 61 
(j-furanoside) on A’ deaceblation The second frnclloo ga\e a aegatlbe chromotropIc acid reacct~oo, 
and gale producb havmg XII,, 0 > 2 (&pyranosrde) and 0 38 (a pyranosldc) on N-dcacet>lati?l 
Each of the anomers uas ~~olcl~ecl by cation-exchange chromatography (see Experlmcotal), the 
a-p)rapo>lde HCI had m p 216-219 5 , n m r data (DzO) B 495 (d, I H, J, 1 40 Hz, H-l), I 10 
(t, 3 H, CH,) 

A soluclon of each of the anomers of ethyl 2-ace-do-2-deoxy-o-gluco- 
pyranoslde, prepared from the correspondmg ethyl 2-ammo-2-deouy-D-gluco- 
ppranosldc*, In ethanol was hollezl under reflux In the presence of dry Dowex 50 
(I-i’) resm for I6 b The products were N-deacetylated w~tb 241 sodium hydroxide 
and assayed In the ammo acid analyzer The a- and j?-pyranosldes here detected 
(30 I), but furanosldes were not detected 

The ammo group of ‘-amino 2deouy;r-D-glucopyrvlose IS more basic (PK, 
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I 95 Y IO-“) than that of the fi snomer (PA, 5 37 x 1O-8)9 lo The phenyl group IS 
Inroltcd In h>drophoblc InteractIon wth hcnzeoe rings of the rebtn matn’c”, as 
lndlcated by the RNH, values (I 934 86) of the phenyl ? amino-2-deo~y-o-gl}cosrdes 
These data lndlcnte that the umaue \nlues of RN”, of the anomerrc 2-amino-2- 

deoxy-o-glbcobtdes are \anously based on differences In the basicicy of amlno groups 

and in the hjdrophobic Interactlow wth the re>ln malr~v 

PI-Deacetylat ion of 2-scetamldo-9-deouy-o-glycosldes was pctfo~ med” wtvh 
7~ NaOH at 100 for 5 h 

The Hltachl KL4-3 amino acid analyzer u>ed In the present worh wab equipped 
\ilth a 50-cm column @9x18 cm) for resolution of methyl and ethyl 2-amtno-b 
deouy-o-glycosldes. and a I5-cm column (0 9 x 14 cm) for resolution of phenyl 
I-armno-?deouy-o-glycostdzs The columns were pached wlrh Amberllte CG-120 
rzbtn (Tvpe 111) and eluted wtth 0 35st citrate butkr conmmng 0 2ht boric acid 

(PH 5 09) 
For preparative separations, a solution elf a sample (0 5 g) of the mlvturz of 

2-acetamldo-2-deouy-D-glyco~tde~ prepared by the Fischer’ 3 or HelfenchL4 method3 
In Z\r NaOH (IO ml) was hept at loo’ for 3-5 h, then neutrahzed with 6x1 HCI, 
and diluted to - I SO ml WIIJI d~sttlled water An ahquot ( -0 2 ml) was then assayed 
In the amino acid snal>zer The dilute soluuon was applied to a column (3 7 x 52 cm) 
of 4mberllte CG-l20(H ‘) resm and eluted \\lth 0 3ht HCI Fractions (7 ml) were 
collected. and examtned by the mnhydnn and chromouoplc acid reactlonb” The 

frnctrons contalntng each pure anomer were combined. and concentrated m ZVKIIU, 
\ktth several addltlonb 01 d~~tllled Hate- to afford the hydrochlonde 

4naiyals ofauthenr~c ISamIno- 2-deoxy-o-glqco>ides bv the amino acid analyzer 
wab carrted out as prcvloubly descn bed ’ 6 
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