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Abstract: [3-13C 2-15NlA t rginine has been converted to the B-arginine moiety in blasticidin 

S with retention of both labels via an intramolecular migration of nitrogen, and 13,3-2H21argi- 

nine has been incorporated with retention of both labels with one deuterium migrating from C-3 

to c-2. 

Blasticidin S, 1, an antibiotic isolated from cultures of Streptomvces qriseochromoqenes,3 

is used con-mercially in Japan against priricularia orvzae (causative agent of rice blast dis- 

ease).4 Preliminary biosynthetic studies by Seto, et a1,5 demonstrated that 1 is formed from 

D-glucose, cytosine, L-arginine, and L-methionine. Thus, the L-8-arginine moiety, 2, is derived 

from the common cx-arginine, 3. Compound 2 is also found as the side-chain of the cyclic pep 

tide antibiotic LL-BM5478.6 We have previously found that both the L-B-lysine portion of strep- 

tothricin F7 and free L-6-lysine produced by Clostridium subterminale' are derived by a 

rearrangement involving the original a-nitrogen and the pro-3R hydrogen of L-a-lysine. In 

contrast to this, Parry and Kurylo-Borowska found that the conversion of L-a-tyrosine to the 

L-B-tyrosyl moiety of another Streptomyces metabolite, edeine, resulted in loss of both the orig 

nal nitrogen and the pro-3S hydrogen.' In an effort to determine the biogenetic relationships 

amongst the various B-amino acids, .'e have now studied the L-a-arginine aminomutase reaction 

involved in blasticidin S biosynthesis. 

As a necessary step, fully assigned 'H and 13C NMR were obtained by the analyses of the 400 

MHz lH spectrum, 100.6 MHz 13C spectrum and 'H-lH COSY, standard DEPT, lH/13C HETCOR and 

LR HETCOSY'O experiments. 11,12 

DL-[3-13C,2-15NlArginine 3a was synthesized in 6.3% overall yield by direct analogy to our 

previous preparation of the similarly labeled lysine.13 DL-[3,3-2H21Arginine 3b was prepared 

in two steps from 3. 

>95% d3 by 'H NMR).14 

The latter was first converted to [2,3,3-2H31arginine 3c (31% yield, 

The deuterium at C-2 was then almost completely removed (90%) by 

repeated exchange with 20% aq. HCl at 180" C in a sealed tube-l5 

broth;8 

qriseochromoqenes16 was maintained as spores on yeast-malt extract agar.l‘l A seed 

(50 mL in a 125 mL Erlenmeyer flask) was inoculated and grown at 29°C and 225 rpm for 

48 h in a gyrotory incubator-shaker. This was then used to inoculate (2% v/v) production 

broths" (200 mL in a 1 L baffled flask") that were grown under the same conditions for 120 h. 

Work up via ion exchange chromatographies 21 yielded crude antibiotic that was recrystallized at 
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in either case); the formation of neither N,N-dimethyl-B-phenylalanine30 nor N-methyl-@- 

glutamic acid31 has been studied. Although an initial examination of the structures of these 

metabolites would suggest a biogenetic relationship, the accumulating experimental evidence 

clearly indicates this is not necessarily the case. 

The stereochemistry of hydrogen migration in the arginine-2,3-aminomutase reaction is cur- 

rently being studied and efforts are also underway to isolate the responsible enzyme to deter- 

mine the cofactor requirements of this intriguing reaction. 
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