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SYNTHETIC APPROACH TOWARD ANTIBIOTIC TUNICAMYCINS --- VI 
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Summary: Tunicamycins and their eight analogs have been 
condensation of 

synthesized by 
a N-acetyl-D-glucosamine derivative and an anomeric chloride 

of tunicaminyl uracil, followed by deprotections and N-acylation. 

Nucleoside antibiotic tunicamycins have been discovered in a fermentation 

broth of Streptomyces lysosuperficus nov, sp.' Tne antibiotics exhibit wide 
biological activities, such as antiviral and antimicrobial activities, a 

G1 
arrest of a cell culture, a higher susceptibility of transformed cells compared 

to that of normal cells, an alteration in a translocation of intracellar 
materials and modulation of cell differentiation. 2 Tunicamycin complex 
consists of at least sixteen homologs having different fatty acid residues. 3 

The structures of tunicamycins have been established by a degradation study of 

the antibiotics, which are constituted of uracil, a fatty acid, N-acetyl-D- 
glucosamine and a c1 1 dialdose derivative named tunicamine. 4 A common 
component, tunicaminyl uracil has been synthesized in a preceding paper. 5 

In the present communication, we wish to report a total synthesis of 
tunicamycin V (u15iU)6 (11, together with tunicamycin III (ul4nU), VI (sl5iU), 

VIII (ul6nU), and eight analogs by a condensation of 2-acetamido-2-deoxy-4,6-0- 

isopropylidene-3-0-propionyl-a-D_glucopyranose (2) and I-[2',3',5',8',9'-penta- 

0 

CH *OH 
Tunicamycin V (1> 
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O-acetyl-lO'-(benzyloxycarbonyl)amino-ll'-chloro-l' ,6',10',11'-tetradeoxy-a-L- 
galacto-D-allo-undecodialdo-(ll'R)-pyranose-(1l',7')-furanosyl-(l',4') I-uracil 

(8), followed by deprotection and N-acylation with an appropriate fatty acid 

residue. 

Compound 5 was prepared as follows. 0-Isopropylidenation of ally1 2- 
acetamido-2-deoxy-a-D-glucopyranoside7 (2) with 2,2_dimethoxypropane in the 

presence of p-toluenesulfonic acid afforded a 4,6-0-isopropylidene derivative 

(3)14 in 87% yield. - 0-Acylation of 3 with propionic anhydride in pyridine gave 

a 3-0-propionyl derivative (A)14 in 93% yield. Oxidative cleavage of the ally1 

group of 4 with selenium oxide in dioxane containing glacial acetic acid 

yielded 514 in 72% yield. 

While, 8 was prepared from I-[ methyl IO'-(benzyloxycarbonyl)amino-2',3', 

5',8',9'-penta-0-acetyl-I' ,6',10'-trideoxy-a-L-galacto-D-allo-undecodialdo- 

(1l'S)-pyranoside-(ll',7')-furanosyl-(l',4')1-uraci15 (5) as follows. 

Acetolysis of 5 in acetic anhydride containing sulfuric acid gave N- 

(benzyloxycarbonyl)-hexaacetate (1) in 68% yield. Chlorination of z in a 

mixture of acetyl chloride and dioxane containing dry hydrogen chloride 

afforded &I4 in 73% yield. 

Condensation of 5 and 8 in dichloromethane in the presence of silver 

carbonate, silver oxide and silver perchlorate under an argon atmosphere in the 

dark gave an aimed condensation product (z)14 in 19% yield by a preparative 

chromatographic fractionation. 0-Deacylation of 2 in methanolic sodium 

methoxide gave a compound (10) as a chromatographically homogeneous compound. 

Catalytic hydrogenolysis of 10 in methanol in the presence of palladium black - 
and successive acylation with (E)-13-methyl-2-tetradecenoic acid8 and 

dicyclohexylcarbodiimide gave a compound (ll)14 - in 45% yield. Hydrolysis of 11 - 
in aqueous acetic acid afforded 1,14 in almost quantitative yield, which was 

identical with an authentic sample of tunicamycin V in the spectral ( 'H NMR, 

IR)' and physical properties. 10 Tunicamycin V is a major component of 

tunicamycin complex, which was formerly designated tunicamycin A. 11 Also, 1 

showed a similar 13 C NMR signal value for each carbon atom, except carbon atoms 

of the fatty acid residue, compared to that of streptovirudine A2 (u10iU),'12 

which is a tunicamycin homolog having a short fatty acid chain. 13 

By an analogous reaction sequence, tunicamycin III (ul4nU)(u), VI 

(sl5iU)(u), VIII (u16nU)(u), and eight analogs: (OU)(G), (2U)(16), 
(s4nU)(u), (s8nU)(s), (slOnU)(fi), (sl2nU)(a), (s16nU)(z), (s20nU)(22) have 

been synthesized.14 Compounds 1, lJ, l3, 14, IJ, 19, 2J, &l_ and 22 exhibited 

antiviral activity against Newcastle disease virus, and inhibitory activities 

for a glycoconjugate biosynthesis and a formation of lipid-linked intermediates. 
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