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In the antibiotic program conducted in our laboratories, a strain of Streptomyces 

hygroscopicue isolated from soil was found to produce e water-soluble, strongly basic enti- 

biotic active against gram-negative end gram-positive bacteria. The antibiotic, called LL- 

AC541, was isolated by carbon and ion-exchange chromatography es en amorphous hydrochloride 

salt (Found: C, 35.68; Ii, 6.04; N, 18.58; 0, 24.35; Cl, l2.31), [G 'z -58' (2 1.09, water), 

mp 200-215' d, no absorption from 220 w to 400 q.' 

Hydrolysis of the antibiotic with 3 E hydrochloric acid at reflux temperature for 

5 hr yielded glyclne, etreptolidine, ammonia, carbon dioxide, formic acid, a reducing compound 

(I), end a very basic compound (II). Streptolidlne, isolated a8 the crystalline dihydrochlorldr 

Salt, rtp.~2l5~ d, [u] 'i +55.3 (5 1.01, water), was identified by direct ccmparleon with an 

authentic sample obtained by hydrolysis of streptothricin. 
2 

Compound I was isolated from the hydrolyeete by chromatography on cellulose and then 

on Dowex 5oU-X8 (Ii' form) as a cryatalU.ne hydrochloride salt, C 7H151i05.HCl (Found: C, 36.48; 

H, 6.89; N, 6.10), mpul55' d, [ti] 'z +39' initial (extrapolated), -22' final (2 0.785, water). 

It has been tentatively identified as N-methyl -u-D-gulosemine from the following evidence. 
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water). II was tentatively identified as N-B-streptd.idyl N-methyl-B-D-gulosamiminide on the 

basis of the following evldence. Nlnhydrin and Weber tests were positive, ad Elson-Morgan 

11 

and Sakaguchi teats negative. Following hydrolysis under the conditions used on the anti- 

biotic, streptolidlne, a small amount of I, and a considerable amount of unreacted II were de- 

tected. Hyilrolpis of II with 6 _N hydrochloric acid at 120' (sealed vial) caused considerable 

charring, and atreptolkine and methylamine were the only identifiable products In the hydro- 

lysate. The NMR spectrum of the hydrochloride of II had one N-methyl singlet that was near 

63.3, as did I and the intact antibiotic. 

The negative Elson-Morgan test for compound II indicated that the sugar is linked 

through a glycosidic bond. A one-proton do&let atg5.80 (J = 10 cps) in the CM spectrum is 

consistent for the anomerlc proton. The large coupling constant of the anomeric proton re- 

sulted from an axial-axial relationship of Cl and C2 protons, and suggested the pyranose form 

For N-methyl-D-gulosamine and a 8-glycosldic linkage to the streptolidine moiety. 8 Spin de- 

coupling studies showed that the anomeric proton was coupled to a single proton atd 4.0, 

which had four lines due to spllttlng by the anomeric and C3 hydrogens. The chemical shift of 

the C2 proton was upyield from protons attached to carbon atoms bearing oxygen, and was con- 

sistent for a proton on carbon attached to the N-methyl group. The J 
223 

veluc (3.5 cps) in- 

dicated an axial-equatorial relationship for the C2 and C3 protons. 

The unusual acid stability of the glycosidic bond in II is similar to that observed 

for N-e-strcptolidyl gulosaminide isolated from streptothricin, and can be attributed to 

stabilization from linkage to the 2-amino-imldazoline unit and the proximity to a positively 



charged methylamino gro& At ai. time she aeeigned attachment of this glycoeidic bond to 

the exocyclic nitrogen of the 2-aminoimidazoline moiety ie based on analogy to the structure 

of the corresponding glycoside from streptothricin. The similarities between the optical 

rotations and chromatographic properties of II and N-e-streptolidyl gulosaminide (reported 

PS D -22.4°)g are consistent also with the propoeed structure for II. 

Quantitative determinatione of the ninhydrin-positive fragments in the antibiotic 

hydrolysate by means of an amino acid autoanalyzer 10 gave the following relative molar ratios: 

glycine, 1.0; mnia, 2.3; streptolidine, 0.2; N-J-guan-streptokidyl N-methylguloeaminide, 0.7. 

Assays for formic acid 11 and carbon dioxide 
I.2 

Uberated in the hydrolyeie gave approxktely 

a l/l molar ratio to each other. The m spectrum of the antibiotic had a l-proton singlet 

attributed to a formyl group atb8.16 and a 3-proton singlet for the N-methyl group atg 3.18. 

Consideration of all of the quantitative data indicated the following molar ratios of primary 

fra@nents from the antibiotic: ammonia, 2; carbon dioxide, 1; formic acid, 1; glycine, 1; 

N-e-streptolidyl N-methylgulosaminide, 1. 

Antibiotic I&-AC541 belongs to the streptothricin class since it contain6 an N-e- 

etreptolidyl hexosaminlde unit, but is distinctive by having an N-methyl amino sugar and 

glycine, and no B-lysine. Tkia seeme to be the first antibiotic of this type which does not 

contain Plysine. Moat other antibiotics of the streptothricin class appear to differ mainly 

by the number of B-lyslne groupa(l-6) per molecule. 13 
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