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2-Ammo-2,6-drdeoxyhexoses were requn-ed m order to develop new methods 
for then analysis and for the preparatron of reference methyl ether denvatrves needed 

for structural studres on polysacchandes Isolated from Pseudomonas specres 
Although the syntheses of many of these glycoses have been reported, we have found 
It convement to make them by a drrect and general procedure mvolvmg the addrtron 
of mtromethane to readrly avarlable 5deoxypentoses to yreld 1,6-drdeoxy-l-mtro- 

hexrtols whrch, after acetylatron and treatment wrth methanohc ammoma, gave 
2-acetamrdo-1,2,6-tndeoxy-I-mtrohexrtols These, under modrfied condrtrons of the 
Nef reactron’ ’ gave the expected 2-acetamrdo-2,6-drdeoxyhexoses3 Thus note 

records the successful syntheses of 2-ammo-2,6-drdeoxy-L-marmose (L-rhamnosamtne) 
and 2-ammo-2,6-drdeoxy-L-glucose (r_-qumovosamme) from 5-deoxy-L-arabmose by 

the mtromethane addrtron-method 

Smce we farled to obtam crystallme mtermedrates, the synthesis was performed 

wrthout therr rsolatron m pure form 

5-Deoxy-L-arabmose, obtained by the degradatron of L-rhamnose drethyl 
drthroaceta14, on base-catalyzed addrtron of mtromethane. gave a mrxture of 1,6- 
drdeoxy-1-mtro+manmtol and 1,6-drdeoxy-1-mtro-L-glucrtol (ca 1 0 7) Acetylatron 

of the mixture afforded the correspondmg 2,3,4,5-tetra-O-acetyl denvatrves of the 
1,6-drdeoxy-I-mtrohexrtols, and treatment of the product wrth methanohc ammoma 
afforded a mrxture of 2-acetamrdo-1,2,6-tndeoxy-1-mtro-L-marmrtol and Zacetamrdo- 
1,2,6-tndeoxy-1-mtro-L.-glucrtol (ca 2 1) The mrxed 2-acetamrdo-1.2,6-tndeoxy- 

I-mtrohexrtols, treated under the modrfied Nef condrtrons’ gave a mrxture of 

2-acetamrdo-2,6-drdeoxy-L-mannose and 2-acetamrdo-2,6-drdeoxy-L-glucose The 
latter, on hydrolyses wrth hot, drlute hydrochlonc acrd afforded a mixture of the 
correspondmg 2-ammo-2,6-drdeoxyhexose hydrochlondes 

The 2-ammo-2,6-dmeoxyhexose hydrochlondes were easrly separated by 
cellulose-column chromatography to grve pure 2-ammo-2,6-drdeoxy+mannose 
hydrochlonde and 2-ammo-2,6-drdeoxy-L-glucose hydrochlonde m 17 9% and 9 2% 
yreld, respectrvely, based on the 5-deoxy-r-arabmose used The 2-ammo-2,6-drdeoxy- 
L-mannose crystalhzed readrly, but the 2-ammo-2,6-drdeoxy-L-giucose denvatrve 
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could not be Induced to crystalhze It was therefore converted, m good yield, mto 
crystalhne 2-acetamldo-2,6-dldeoxy-L-glucose 

EXPERIMENTAL 

General methods - Paper chromatography was performed by the descending 
method’ on Whatman No 1 filter paper with either (A) pyndme-ethyl acetate-water 
(2 5 5 v/v, top layer) or (B) butyl alcohol+thanol--water (4 1 5 v/v, top layer) as the 
mobile phase Glycoses were detected with either (a) 2% silver mtrate m acetone 
followed by 3% sodmm hydroxide m ethano16, (b) 2% p-amsldme hydrochloride m 
ethanol’, or (c) 2% nmhydrm m acetone The rates of mlgratlon of the glycoses are 
quoted relative to D-galactose (RGol) or to 2-ammo-2-deoxy-D-glucose hydrochlonde 

(&XV) 
Gas-hqmd partltlon chromatography was carned out by usmg a Hewlett- 

Packard Model 402 chromatograph with a hydrogen-flame detector and fitted w,th 
glass U-tubes (1 3 m x 6 mm x 3 mm internal diameter) packed with either (A) 10% 
neopentylglycol sebacate polyester on SO-100 mesh acid-washed Chromosorb W or 
(B) 3% ECNSS-M on 100-120 mesh Gas-Chrom Q (Applied Science Labs, State 
College, Pennsylvama) Retention times of the compounds are quoted relative to 
2-acetam~do-2-deoxy-1,3,4,5,6-penta-O-(tr~methyls~lyl)-D-gluc~tol8 (T&, or to penta- 
G-acetyl-L-arabmltol’ (T,) 

Melting points were determined on a Fisher-Johns apparatus and are corrected 
Solutions were concentrated under dmumshed pressure below 40” Optical rotations 
were determined at 20° with a Perkm-Elmer 141 polanmeter 

Addltron of nrtronzethane to Zdeoxy-L-arabmose - 5-Deoxy-L-arabmose4 
(18 6 g), dissolved m a nuxture of dry methanol (230 ml) and mtromethaae (65 ml), 
was treated with freshly prepared 1 7~ sodium methoxlde m methanol (96 ml) and 
the stu-red solution was kept for 2 h at 20” and for a further 14 h at 5” Followmg the 
addition of ether (800 ml), the resulting preclpltated product was collected by 
filtration and washed with a httle cold methanol followed by ether The air-dned 
product, dissolved m water (200 ml), was passed down a column of Rexyn-101 (H+) 
Ion-exchange resm (ca 500 ml) and the eluate and water washmgs were concentrated 
to a syrup (25 1 g) 

A porbon of the product (40 mg) m 2&1 sodium hydroxide was added to a 
solution of cold 3M sulfunc acid (0 6 ml) and the mixture was then kept for 5 h at 20” 
The diluted mixture was neutralized (BaCO,) and deloruzed [Rexyn-101 (Hf) and 
RG6 (OH-) resms, 5 ml] and was concentrated to a syrup (ca 30 mg) Paper- 
chromatographlc exammatlon of the syrup (solvent A) showed two components 
having Real 2 58 and 2 81, correspondmg m moblhty and color reactions with 
authentic 6-deoxy-L-glucose and 6-deoxy-L-mannose, respectively Gas-hqmd 
pmtlon chromatography (column B, 180”) of the reduced (NaBH,) and acetylatedg 
Nef-reaction product gave two peaks correspondmg with penta-O-acetyl-B-deoxy- 

L-manrutol (T, 0 58, 58%) and penta-O-acetyl-6-deoxy-L-gucltol (TA 0 84, 42%) 
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Acetylatlon of I,6-dldeoxy-I-nrtro-L-mannrtol and 1,6-drdeoxy-I-nrtro-L-glucltoi 

- The mlxed 1,6-dldeoxy-1-mtrohexltols (25 g) (from the precedmg expenment), 
lssolved m acetIc anhydnde (225 ml), were treated with two drops of concentrated 
sulfunc acid and, after the lmtlal reactlon, the mixture was heated for 30 mm on a 
bolhng water-bath The cooled mixture was poured mto stn-red Ice-water (1 6 hters) 
and after 1 h the water was decanted from the 011y product, whch was then taken up 
m chloroform (350ml) The chloroform sol&on was washed wrth cold water 
(2 x 70 ml), dned (anhydrous Na2SOJ, and concentrated to Bve a mixture of 
2,3,4,5-tetra-O-acetyl-l,6-d~deoxy-l-mtro-~-manmtol and 2,3,4,5-tetra-O-acetyl-1,6- 
dldeoxy-I-mtro-L-glucltol(45 5 g) 

Treatment of the mzxture of 2,3,4,5-tetra-0-acetyl-1,6-drdeoxy-I-nrt 
mannitoi and -L-glrrcltol with methanolrc ammoma - The mixed 2,3,4,5-tetra-O-acetyyl 
denvatlves of 1,6-dldeoxy-1-mtro-L-manmtol and 1,6-dxdeoxy-1-mtro-L-glucltol (45 g) 
(from the precedmg expenment) were dissolved m dry methanol (900 ml) and the 
solutlon, cooled externally m Ice, was saturated with ammoma gas and then kept 
for 14 h at 5” The reactlon mixture was concentrated to a syrup whch, followmg 
tnturatlon with hot chloroform (4 x 100 ml) to remove acetamlde, left a resrdual 
mixture of 2-acetamldo-1,2,6-tndeoxy-1-mtro+manmtol and 2-acetamldo-1,2,6- 
trldeoxy-1-mtro-L-glucltol (27 1 g) 

2-Acetamzdo-2,6-dzdeoxy-L-mannose and -L-glucose - The mixture of 2- 
acetamldo-1,2,6-trldeoxy-1-mtro-L-manmtol and Zacetamldo-1,2,6-trldeoxy-l-mtro- 
L-glucltol (26 g) (from the precedmg expenment) was dissolved m a solution of 
Ba(OH), 8H20 (32 g) m water (520 ml) and the solutlon was added dropwIse with 
stlrrmg to a cooled sol&on of concentrated sulfunc acid (30 ml) m water (300 ml), 
and the mixture was kept for 14 h at 20” The reactron mixture was neutrahzed 
(BaC03), filtered, passed through Rexyn-101 (H’) and RG6 (OH-) (20 ml) Ion- 
exchange resms, and concentrated to a syrup (20 g) 

Gas-hquld parWon chromatography (column A, 190”) of the tnmethylsllylated 
product’ showed a cornposItIon of peaks correspondmg to 2-acetamIdo-2,6-dldeoxy- 
r_-mannose (68%, peaks TGN 0 76 and 0 92) and 2-acetarmdo-2,6-dldeoxy-L-glucose 
(32%, peaks TGN 1 38 and 2 14) 

2-Ammo-2,6-drdeoxy-L mannose and -L-glucose hydrochlorrdes - The mixture of 
2-acetamldo-2,6-dldeoxy-L-mannose and 2-acetarmdo-2,6-dldeoxy-L-glucose (19 6 g) 
(from the precedmg preparation) m 3hf hydrochlonc acid (400 m1) was heated for 3 h 
on a bollmg water-bath, and was then concentrated to a syrup (17 g) The product 
was dlvlded mto two equal portlons, and each was fractionated on a cellulose column 
(6x50 cm) with butyl alcohol-water (10.1 v/v) as the moblIe phase Fractions 
collected (20 ml each) were exammed by paper chromatography (solvent B) The first 
component eluted was 2-ammo-2,6-dldeoxy-L-glucose, and concentration of the 
combrned fractions contammg thy glycose gave a syrup that was taken up m M 
hydrochlonc acid (50 ml), and extracted wrth chloroform (30 ml) and ether (30 ml) 
FolIowmg reconcentration, the product was kept under vacuum over potassmm 
hydroxide The 2-ammo-2,6-dldeoxy-L-glucose hydrochloride, on paper chromato- 
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graphy, gave a smgle nmhydrm-posltlve spot havmg RGN 1 74 (solvent B) and had 

[& -50” (c 1.1, water) (ht lo [aID -53” m water) 
AnaZ Calc for CBH&lNO,_ C, 36 10, H, 7 07, N, 7 02 Found C, 36 21, 

H,711,N,700 
The second component eluted from the column was 2-ammo-2,6-dldeoxy- 

L-mannose, which was purtied m the manner already described to yield a syrup 
(4 94 g) 2-Ammo-2,6-dldeoxy+mannose hydrochlonde (4 4 g), obtamed crystalline 
from a methanol-acetone-water mixture, gave on paper chromatography a smgle 
nmhydrm-posltlve spot having RGN 1 50 (solvent B) qnd had m p 170-17.5” (decomp ), 
[aID +25 5” (c 0 4, water) ht l1 m p 180” (decomp ), for the D enantiomorph” 
m p 175” (decomp ), [aID -23” m water) 

AnaZ Calc for C6H14ClN04 C, 36 10, H, 7 07, N, 7 02 Found C, 36 06, 
H, 7 16, N, 7 10 

A portron of the N-acetylated and tnmethylsllylated crystallme Zammo- 
2,6-dldeoxy+mannose hydrochlonde’, on gas-hqmd partltlon chromatography 
(column A, 190”), gave two peaks havmg TGN 0 76 (72%) and 0 92 (28%) 

2-Acetamdo-2,6-dldeoxy-L-glucose - The syrup of 2-ammo-2,6-dldeoxy- 
L-glucose hydrochlonde (2 g) was N-acetylated’ 3 The product (2-acetamldo-2,6- 
dldeoxy-L-glucose), obtamed crystallme from ethanol solution, gave on paper 
chromatography a smgle spot havmg Rca, 3 20 (solvent A), m p 215-218”, [aID 

-68O+ -8 6” (c 0 5, water) (ht lo m p 201-204”, [a]o -54-+ - 14” (water), for the 
D- enantlomorph lo mp 209-211”, [aID +63++15” (water), mp 210-211”, [a],, 

t15 3” (water) (ref 4) 
Anal Calc for CsHISNO, C, 46 82, H, 7 37, N, 6 83 Found C, 46 71, 

H,721,N,662 
The tr~methyMylated* crystalhne 2-acetamldo-2,Qdlieoxy-L-glucose, on gas- 

hqmd partltlon chromatography (column A, 190”), gave a smgle peak havmg TGh 

1 38, whereas the tnmethysllylated product prepared from the ammoglycose 
equlhbrated m water gave two peaks havmg rG,V 1 38 (72%) and 2 14 (28%) 
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