
Carbohydrate Research, 45 (1975) 323-326 
0 Elsevier Scientific Publishing Company, Amsterdam - Printed in Belgium 

Note 

A facile synthesis of derivatives of lividosamine, 
a component of lividomycin 6’ 
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The antibiotic lividomycin B’ (l), isolated in 1971 from SCreptomyces Ziuidrs’, 
is structurally related to neomycin B. However, lividomycin B is less toxic and is not a 
substrate for certain neomycin B-inactivating enzymes2*3. These differences in biolo- 
gical properties are possibly related to the presence in lividomycin B of the amino- 
sugar component 2-amino-2,3-dideoxy-D-ribo-hexose (lividosamine), attached to C-4 
of the 2-deoxystreptamine moiety in place of 2,6-diamino-2,6-dideoxy-D-glucose 
(neosamine) in neomycin B. We now describe a facile, convenient synthesis of 
lividosamine by a method analogous to that employed previously for the synthesis of 
the antibiotic sugars tobrosamine4, purpurosamine5, and sisosamine5, namely by 
way ofa I&addition to an a&unsaturated carbonyl sugar derivative. 

1 

Treatment of ethyl 2,3-dideoxy-a-D-glycero-hex-2-enopyranosid-~u!ose6 (2) 
with sodium azide in aqueous acetic acid resuhed in the addition of the elements of 
hydrazoic acid to the carbon-carbon double-bond. The progress of the reaction was 
monitored by p.m.r. spectroscopy. Thus, after 3 min, only the kinetically favored 
product, ethyl 2-azido-2,3-dideoxy-a-D-threo-hexopyranosid4ulose (3), was observed, 
as indicated by the signal a66 5.0 for H-l. Compound 3 was gradually converted into 

*Dedicated to the memory of Dr. Hewitt G. Fletcher, Jr. 
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the thermodyuamically more-stable product, ethyl 2-azido-2,3-dideoxy-or-D_erythro- 
hexopyranosid4ulose (4) (H-l, 6 5.2), and after 4.5 h, the equilibrium mixture 
contained the D-erythro and D-the0 isomers in the ratio 5.5:4.5. 
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The mixture of azido-ketones was reduced with sodium borohydride in 
methanol to give ethyl 2-azido-2,3-dideoxy-cr_D-ribs-hexopyranoside (6) (RF 0.6) as 
the preponderant product, together with ethyl 2-azido-2,3-dideoxy-ar-D-Zyxo-hexo- 
pyranoside (5) (RF 0.7). These two compounds were isolated by preparative thin-layer 
chromatography. Hydrogenation of the azides (5) and (6) in acetic anhydride- 
methanol over Adams’ catalyst afforded ethyl 2-acetamido-2,3-dideoxy-c+n-Zyxo- 
hexopyranoside (7) and ethyl 2-acetamido-2,3-dideoxy-a-n-ribs-hexopyranoside (9), 
respectively. Each of these compounds was characterized as a dibeuzoate (8 and lo), 
and the stereochemistry at C-4 was established by p-m-r. spectroscopy. Compound 9 
was finahy converted into 2-acetamido-2,3-dideoxy-D-ribo-hexopyranose (Wacetyl- 
lividosamine) (12) by acid-catalyzed hydrolysis, followed by N-acetylation of the 
resuhing amine (11). The product had physical constants identical to those reported’ 
for N-acetyl-lividosamine. 

EXPERIMENTAL 

T.1.c. and preparative-layer chromatography (p.1.c.) were performed with 
silica gel; compounds were detected by charring with sulphuric acid. Evaporations 
were carried out at 40” in UCICUU. All melting points are corrected. New compounds 
had i.r., n.m.r., and mass spectra consistent with the assigned structures. 

Ethyl 2-azido-2,Edineoxy-c-threo-Zzexopyran (3) and ethyZ Lazido- 

2,3-dideoxy-a-D-erythro-Zzexopyranusid-.+uZose (4). - To a solution of ethyl 2,3- 
dideoxy-a-n-glycero-hex-2-enopyranosid4ulose6 (2) (1 g) in glacial acetic acid 
(8 ml) was added a solution of sodium azide (1 g) in w?ter (5 ml), and the mixture 
was kept at room temperature for 5 h with stirring. Ice-water was then added and the 
mixture was extracted five times with chloroform. The chloroform solution was 
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washed with water and aqueous sodium hydrogen carbonate, and dried. Evaporation 
gave a syrupy, crude mixture (1 g, 80%) of azido-ketones (3 and 4) in the ratio 4.5:5.5 
as determined by n.m.r. spectroscopy. The i.r. spectrum showed the presence of azide 
and ketone bands at 2100 and 1735 cm-‘, respectively. 

Ethyl 2-aceta?~ido-4,6-di-O-benzoyZ-2,3-dideoxbo-hexopyranoside (10) 
and ethyZ 2-acefamido-4,6-di-O-benzoyl-2,3-dideoxy (8). - 
The mixture (1 g) of azido-ketones 3 and 4 was dissolved in methanol (30 ml) and 
cooled to 0”. Sodium borohydride (4 x 250 mg) was then added during 30 rnin and 
the mixture was stirred for an additional 2 h. It was then neutralized with Amberlite 
IR-1200 ion-exchange resin, atered, and evaporated under diminished pressure. 
The residue was fractionated by p.1.c. with chloroform-methanol-hexane (30:20:50 
v/v) to give syrupy ethyl 2-azido-2,3-dideoxy-or-D-ribo-hexopyranoside (6; 224 mg, 
22%), RF 0.6 (t.l.c., chloroform-methanol-hexane, 30:20:50 v/v); and pure ethyl 
2-azido-2,3-dideoxy-a-Wyxo-hexopyranoside (5; 110 mg, ll%), RF 0.7. 

Compound 6 (224 mg) was dissolved in methanol (30 ml) and acetic anhydride 
(0.4 ml), and reduced over Adams’ catalyst overnight. Filtration and evaporation 
furnished the crystalline ethyl 2-acetamido-2,3-dideoxy+D-ribo-hexopyranoside 
(9; 96 mg, 40%), which was recrystallized from ethyl acetate: m.p. 185-187”, [a]n 
+ 149” (c 1.05, methanol). 

Anal. Calc. for C,,H,,NO,: C, 51.50; H, 8.20; N, 6.00. Found: C, 51.25; 
H, 8.10; N, 5.70. 

Compound 9 (80 mg) was benzoylated with benzoyl chloride (0.1 ml) in dry 
pyridine (2 ml) in the usual manner, and the product (24 mg, 16%) crystalhzed from 
chloroform-hexane to give ethyl 2-acetamido-4,6-di-O-benzoyl-2,3-dideoxy-a-n- 
ribo-hexopyranoside (lo), m-p. 176178”, [a], +74” (c 0.91, chloroform). N.m.r. data 
(250 MHz, chloroform-n): 6 4.78 (Jr ,2 4 Hz), 5.2 (J4,ae 5 Hz, J4,3n = J4,5 = 11 Hz). 

Anal. Calc. for C,,Ha,NO,: C, 65.30; H, 6.15; N, 3.20. Found: C, 65.05; 
H, 6.10; N, 3.30. 

Compound 5 (110 mg) was reduced using Adams’ catalyst, as described above 
for 6, to give oily ethyl 2-acetamido-2,3-dideoxy-cr-D-Zyxo-hexopyranoside (7; 60 mg, 
50%), which was benzoylated with benzoyl chloride in pyridine, in the usual manner, 
to give ethyl 2-acetamido-4,6-di-O-benzoyl-2,3-dideoxy-~-D-Zyxo-hexopyranoside (S), 
(from ether-hexane) m-p. 7%77”, [a],, +96” (c 0.84, methanol). N.m.r. data (90 MHz, 
chloroform-d): 6 4.7 (Jr ,a t2 Hz), 5.3 (J4,3a = J4,3e = J4,5 = 2 Hz). 

Anal. Calc. for C,,H,,NO,: C, 65.30; H, 6.15; N, 3.20. Found: C, 65.05; 
H, 6.05; N, 3.35. 

2-Acetamido-2,3-dideoxy-D-ribo-hexopyranose (12) (N-acetyZ-Zividosamine). - 
Ethyl 2-acetamido-2,3-dideoxy-or-D-ribo-hexopyranoside (9, 26 mg) was heated under 
reflux with 0.02~ sulphuric acid (15 ml) for 3 h. The solution was then neutralized 
with 20% aqueous barium hydroxide, the suspension was fltered, and the filtrate was 
evaporated under diminished pressure. The residue, 2-amino-2,3-dideoxy-D-ribo- 
hexopyranose (11; 10 mg, 44%), was treated overnight with methanol (10 ml) and 
acetic anhydride to furnish crystalline 12, which, after crystallisation and recrystal- 
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lisation from ethanol+her, had m.p. 150-152”, [cc&, +54 (2 h) + +30” (at equili- 
brium) (c 0.6, water); lit.’ m-p. 151~152”, [c&, +54+ +26.1° (c I, water). 
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