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Note 

Methyl 2-amino-%deoxy-D-glucoside 6-phosphates 
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(Recewed August 4th, 1980, accepted for publIcanon, September 23rd 1980) 

2-Acetamrdo-2-deoky-D-hexose phosphates are components of many blo- 

chemically Important polysacchandes’ --1 Although hevosamme phosphates and 

their derlvatwes are essential for the complete characterlsatlon of the structure of 

these polysaccharldes these compounds have not been fully described’ We now 

report on the preparation and characterlsatlon of the methyl 2-ammo-2-deoxy-x- 
and +D-glucosrde 6-phosphates Methyl 2-ammo-2-deoxy-y,P-D-glucoslde 6-phos- 

Fig 1 

4 

Ttme (h) 

Methyl glycosldatlon of 2-ammo-2-deoxy-o-glucose 6-phosphate -_O--, reducmg power, . _ _ _ --A --, released morgamc phosphorus 

*To whom enqumes should be addressed 
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Froctlon number 

FIN 2 Elutlon profile on Dowex 5OW-X2 (H-) rtsm of the product ml\ture obtalncd on meth)l 
glycosIdatlon of 2-ammo-2-deoxy-o-glucose 6-phosphate 
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Fig 3 Rates of productlon and decomposltlon of 2-ammo-2-deoky-D-glucose 6-phosphate dew- 
atweb durmg methyl glycosldabon at 100’ --@--, 2-ammo-2-deoxy-o-glucose 6-phosphate 
-_G-, methyl 2-ammo-2-deohy-D-glucoslde 6-phosphate, - 8 =, meth> I 2-ammo-2-deouy-o- 

glucoslde 6-(methyl phosphate), ---A---, 2-L-ammo-2-dcoxy-o-glucose 6-(methyl phoqhate) 
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TABLE I 

PH\SICALCO\STAWTSOFSEPARATEDGLYCOSIDES 

NOTE 

Pet rodare consamptton 

Ono1/PO4) 
1&l cc> 
(degrees) 

3 1 27 3 90 - 
4a 
4b 1 80 1 85 

-38 (0 08) 
-116(016) 

Sa 
Sb 1 33 208 

-39 (0 06) 
T 120 (0 13) 

“Key 3, 2-ammo-2-deoxy-D-glucose d(methyl phosphate), 4a, methyl 2-amino-2-deoxy+D-gko- 
side 6-(methyl phosphate) 4b, methyl 2-ammo-Z-deoq-z--o-glucoslde 6-(methyl phosphate), 
Sa. methyl 2-ammo-2-deoxj-p-r>-glucos!de 6-phosphate, Sb, methyl 2-ammo-2-deoxy-a-D-glucoslde 
6-phosphate 

TABLE 11 

13C-~~~~~~~A~ SHIFTS 44~ C~RBO%-PHOSPHORUS COUPLINGS (Hz, IN PARENTHESES) OF ~-AMINO-~- 

DEOYY-D-GLUCOSE 6-PHOSPHATE DERIVATIVES 

___ -__ _________ -- __ __ __---- - 

FI a: tram” C-I C-2 c-3 C-4 C-5 C-6 &feO-I P-OMe 
______ - 

3(x) 90 1 55 1 704 70 1 71 4(7 4) 65 0(4 9) - 53 8(6 1) 
(B) 93 7 57 6 72 7 70 2 75 8(7 3) 65 0(49) - 53 8(6 1) 

4a 101 1 58 4 73 0 70 1 75 8(8 6) 64 8(4 9) 56 7 53 8(6 1) 
4b 970 54 9 70 7 700 71 8(8 6) 64 8(4 9) 56 2 53 8(4 9) 
8a 100 8 58 4 72 7 70 1 75 9(7 3) 64 3(4 9) 566 - 
86 97 0 54 8 70 6 69 8 71 8(8 6) 64 4(4 9) 562 - 

“For key see Table I 

phate was prepared by treatment of the parent sugar wrth methanol m the presence 

of Dowex 50 (H-) resm at 100” (Fig 1) The reactron product was fractronated6 

on Dowex 5OW-X2 resm (Fig 2). which revealed by-products as well as the methyl 

2-ammo-2-deoxy-z,fi-D-glucosrde 6-phosphates. the rates of formatron are shown 

m Fig 3 

Fractrons 3 and 4 contamed the methyl ester of 2-ammo-2-deoxy-D-glucose 

6-phosphate and methyl 2-ammo-2-deoxy-z 8-D-glucoside 6-phosphate, respectrvely, 
as rndrcated by the results of perrodate oxrdatron, phosphomonoesterase treatment, 

and r3C-n-m r_ spectroscopy 

Chromatography on Dowex SOW-X8 (H’) resm separated the anomers as 

shown in Frg_ 4 Data on the mono- and dr-esters are grven m Tables I and II 

It should be noted m structura! studres of phosphate-contammg polysaccharrdes 
by r3C-n m r spectroscopy that the chemrcal shifts of mono- and dr-esters are drfferent 
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4b 

Fig 4 Elutlon profiles on Do\\e\ SOW-X8 (H*) resm 01 methli 2-ammo-2-deoxy-r,/%u-glucostde 
6-phosphate (A, 7 S-ml fractions) and methyl 2-ammo-2-deouy-cr,@-D-glucoslde 6-(methyl phosphate) 
(B, 4 6-ml fractions) Optwzal rotations recorded m a 0 5-dm cell 

EYPEKIMENTAL 

Ge/w~ crl -T I c was performed on cellulose (Merck 5577) at room temperature 
with ethyl acetate-pyndme-acetlc acid-wlter (5 5 2 4) and detectlon with nm- 
hydrm 6 13C-N m r spectra were recorded at room temperature on a JEOL-FX 100 
spectrometer at 25 0 MHz, In the pulsed, Founcr-transform mode with complete 
proton-decouplmg Chemical shifts are expressed as p p m downfield from the slgnal 
(49 8 p p m ) of MeOH Optlcal rotations were measured for solutions m 0 l- or 
0 5-dm tubes with a JASCO DIP-4 Dlgltal polarlmeter Meltmg pomts were detcr- 

mmed on a Micro Meltmg Pomt Apparatus (Yanaglmoto) Determmatlons of 
phosphorus content6 and perlodate consumption’ were performed by hterature 

methods PerIodate oxldatlon was conducted m the dark m 4Omxt acetate buffer 
(pH 5-5) at room temperature 

2-Ammo-Z-deoxy-D-glucose 6-phosphate, prepared by the hterature methodsh, 
had PI,-, +63” (equal , c 0 4, water) 

Anal CaIc for C&&&P C, 27 81, H, 5 45 N, 5 41, P, 11 95 Found 
C, 27 78, H, 5 64, N, 5 58, P, 12 05 

Glyzosdatlon of 2-ammo-2-deo \J -D-g/MOM 6-plroJphate - To a solution of 
2-amJno-2-deoxy-D-glucose 6-phosphate (100 mg) m water (250 ftl) wds added drop- 
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wse with constant btlrrrng, a suspension of Douex SOW-X4 (H’) resm (20-50 mesh) 
(10 9) m methanol (75 ml) The nuxture was then heated for S h at IOO”, cooled, and 
filtered_ and the resm was washed wth water (- 10 vol ) The combmed filtrate and 
washmgs were concentrated to dryness, and the residue was apphed to a column 
(1 5 x 2s cm) of Dowex SOW-X2 (H’) resm (200400 mesh) and eluted wth water 

at 4” (Fq 2) Each phosphorus-contammg fraction was concentrated to dryness 
Fraction 3 contamed 2-ammo-2-deoxy-D-glucose 6-(methyl phosphate), which 

could not be crystalhsed 
Ilncrl Calc for C,H,,NO,P C, 30 77. H, 5 90 N, 5 13, P, 1 I 34 Found 

C. 3078: H 621, N, 5 13, P, 11 1s 
Fraction 4 contamed methyl 2-ammo-2-deoxy-7,/?-D-glucoslde 6-(methyl 

phosphate) Separation of the anomers was performed on a column (I 2 x 60 cm) 
of Dower SOW-XS (H*) resm (200400 mesh) by elutlon \\lth water at 4” (Fig 4) 
The /3 dnomer was Isolated as a colorless syrup 

&ml Calc for C8H18N0,P H,O C, 31 4s H, 6 61 N. 459_ P, 10 15 
Found C, 3145. H, 6 44. N, 4 94. P. 10 16 

The Y anomer was Isolated cfs a colorless syrup 
Fraction S contamed methyl 2-amino-2-deoxy-q/&D-&IcosIde 6-phosphate 

Separation of the anomers was performed by the procedure described above (FI_~ 4) 
The j3 anomer was obtamed as an amorphous powder from water-methanol-acetone, 
which decomposed at 140” 

ii/ml_ Calc for C,H,.NO,P 2 Hz0 C, 27 02, H, 6 52, N 4 53, P, 10 02 

Found C, 37 35, H, 6 50, N, 4 96 P, 9 99 
The rl anomer was a colorless syrup 
if/& Calc for C,H,,NO,P C, 30 77, H, 5 90. N, 5 13, P, 11 34 Found 

C.3075,H,590.N_500 P-1152 
Data on these compounds are recorded m Tables I and II 
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