
Tetrahedron Letters No. 25, pp 2509 - 2512, 1972. Pergamn Press. Printed in &eat Britain. 

THE STRUCI'URR OF DETOXIN Dl 

ASELRCl!IVR ARTACONIST OF BLASTICIDIIV S 

Xatsumi Xakinuma, Roboru hake and Biroshi Yonehara 

Institute of Applied Microbiology, The University of Tokyo, Tokyo 

(Received in Japan 24 April 1972; reoeived in UIC for publioation 9 My 1972) 

Detoxin Dl, one of the most active principle of detoxin complex produced by Streotomyces 

caespitosus var. detoxicus, is a selective antagonist of blasticidin S and shovs several 

interesting biological activities to counteract the toxicity of the antibiotic against plant 

and animal cells.1)'2) This commmication concerns with the structural elucidation of 

detoxin Dl. 

25 Detoxin Dl L, C2RH41R308, mp. 156 - 15S°C, lot], -16" (C 1, MeOH), is an emphoteric 

compouudvith pXa 4.0 and 8.0 aud shows positive ninhydrin reaction. 1 is a kind of peptide 

(>Z 3400, 2750, 1740, 1650, 1600 cm") exhibiting the signals of one phenyl nucleus 

(S cDLLJ 7.22). one acetyl (s 2.00) and four methyl groups (near 61.0) in the RMR spectrum. 

Detoxin Dl acetate methyl ester II, C31H45R309 (M+: m/e=603) vas obtained by scetylation 

of rwith acetic anhydride in pyridine followd by esterification with diazomethaue. 

Acid hydrolysis of &with 5.7s HCl at 110% for 16 hrs provided each one mole of L-valine 

and L-phenylalauine accompanying sn unknown smino acid designated detoxinine vhich vae coloured 

to yellow vith ninhydrin. The Ii-terminue was determined to the smino group of L-valine by DRP 

and diazotisation methods. 
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Alkaline hydrolysis of Iwith O.lN NaOH at room temperature for a week, followed by 

ethereal extraction at acidic condition, gave crystalline needles III, C14H19N03 (M+: m/e=249) 

mp. 122-123%, >-AL 3300, 2800, 1740, 1650 cm-l. L-Phenylalanine and (+)-S-2-methyl- 

butyric acid, PI’, + 19.2O (C 1.2, MeOH)3! were obtained by acid hydrolysis of III. These - 

evidences together with the NMN and mass spectral data are consistent with the structure of 

(+)-2-methylbutyryl-L-phenylalanine for III d 

Alkaline hydrolysis of &with 1N NaOH followed by resin chromatography on Dowex 50W x 2 

[Ii+] gave valyl-detoxininolactone E, which was acylated with CD 
3 
COCl in pyridine to crystalline 

N-deuteroacetate v, C 14HlgN205D3 (M+: found; m/e=301.1744, calcd.; 301.17151, mp. 174 - 175%, 

rter 
$ I(~ 1730 cm -' and with aCetiC anhydride in pyddine t0 diacetate VI, c1&&,!$06 (M+: m/e=3401 

The results of NMN and spin decoupling experiments of v and stogether with the IFf and 

mass spectral data provided the evidences of their structures as formula v and E (Fig. 2 and 3). 

On the other hand, the resin chromatography on Dowex 50W x 2 of the alkaline hydrolysate 

of 1. after neutralization with dilute hydrochloric acid provided amorphous powder of valyl- 

detoxinine VII, C H N 0 
12 22 2 5' Unlike the lactone IV, VII has an amphoteric nature with a free - 
urjol 

carbowl group is, 2700, 1730 cm-'), which was converted to the corresponding triacetate 

methyl ester VIII, ClgH30N208 (M+: m/e=414), on acetylation followed by esterification. The 

NMH spectrum of VIII is also shown in Fig. 2 and is very similar to that of II except the - 

signals of 2-methylbutyryl-phenylalanyl moiety. Accordingly, the structure of VII was - 

established (Fig. 4). 

These accumulated information6 lead to the structure &or b for detoxin Dl, and the 

binding position of III remains to be settled unequivocally. - Several attempts in effecting 

partial hydrolysis of 2 or transesterification of bulky group III were unsuccessful. Since the - 

/3-acyloxycarboxylic group is present in the structure of 2 or Ib, /j-elimination provoked by 

the nucleophiles to form an DI,~ -unsaturated carboxylic acid would be expected. Fortunately, 

treatment of rwith acetic anhydride at 70% for 1 hr yielded the a,p-unsaturated acid N- 

acetate E C16H24N206 (M+: m/e=340),1_ m&w 210 nm (6 14,OOO),s 5.92 (lH,d), 6.75 (lH,dd). 

This result demonstrated that the bulky group III was removed by the - P 
-elimination and 

consequently, the structure of detoxin Dl is established as depicted in Fig. 1. 




