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Streptolidine is a guanidino amino acid widely distributed as an amino acid 

component in a number of streptomyces antibiotics. This amino acid was first 

isolated from the hydrolyzate of streptothricin and streptolin 1) , and thereafter 

roseonine from roseothricin 2) as well as geamine from geomycin 3) were identified 

as the same amino acid. The chemical structure of the amino acid was correctly 

4) elucidated by Carter et al , and its absolute stereochemistry was recently 

51 established by X-ray crystallography as mentioned in 1 . - 
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For the purpose of a total synthesis of streptolidine involving three 

asymmetric centers in its molecule, we adopted a rather novel approach to a 

polyamino acid of a definite configuration from a natural pentose. A synthesis 

of the key intermediate, triamino lactone 2, was performed by sterically se- 

lective conversion of hydroxyl groups of D-ribose to the corresponding amino 

groups. Hildesheim et al prepared two isomers of monoazido dibenzamido tri- 

deoxypentose @, 5) from D-ribose through azidolysis of an epimino derivative 

3a6). - They tentatively assigned each isomer 

structure respectively. Oxidation of C-l in 

petted to lead to the desired intermediate 2 
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to arabino (4a) and xylo (I) type - 

4a to carboxyl group would be ex- - 

after several steps of required 
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transformations. 

However, in an attempt to convert 4a into lactone 6, oxidation of 7 with - - 

CrOs-pyridine afforded an epimino derivative S (mp 196-197’C, 73%) as a main 

product unexpectedly. The structure of 8 was confirmed by a conversion to 2 (mp 

212-213°C; 52%; NMR: 62.5 (1H d, J=lO Hz), 2.7 ppm (1H q, J=S, 10 Hz) in CDCls) 

on catalytic hydrogenation. The formation of the epimino ring in S is obviously 

resulted from an elimination of the azido group with a participation of the 

neighboring benzamido group. On the other hand, oxidation of 10 obtained by - 

hydrolysis of another isomer 2, with CrOj-pyridine, afforded an azido lactone 11 

(mp 164-166°C (dec.), 67%; vmax 2130, 1790 cm-‘) without elimination of the 

azido group. There was a doubt raised about the assignment of the structures of 
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15b (52%), which was then treated with HBr in acetic acid to afford trihydro- 

bromide of the desired key intermediate 2 (mp 103°C (dec.), quantitatively). 

This hydrobromide 2. was converted to a free lactam 16 in an aqueous solution by - 

adding 1N NaOH and then treated directly with cyanogen bromide at room tempera- 

ture. In this reaction, the amino group on C-5 in the lactam form was advan- 

tageously protected for guanidination, and a selective formation of the 

guanidine ring between C-2 and C-3 was prompted. Finally, the reaction product 

was subjected to Dowex-50 x8 (NHb+ form) column after hydrolysis of the lactam 

by refluxing in 6N HCl. Elution with 0.2N NHkOH afforded fairely pure strepto- 

lidine l_, which was isolated as bis-4-hydroxyazobenzene-4'-sulfonate dihydrate 

(7.5% from 2, mp 250-254°C(dec.),[u]:1 +20.5' (c 0.29, CHsOH); natural salt: mp 

250-254'C (dec.), [cx]:~ +22.1' (c 0.29, CH,OH)). The IR spectra of both tbe 

above salt and dihydrochloride, mobilities on paper chromatography and paper 

electrophoresis, as well as elution time on amino acid analysis of the synthetic 

product were all identical with those of natural streptolidine. 

REFERENCES 

* This work was presented at the 17th Symposium on the Chemistry of Natural 

Products, Tokyo, Japan, October, 1973; p 221. 

1) H. E. Carter, R. K. Clark, P. Kohn, J. W. Rothrock, W. R. Taylor, C. A. West, 

G. B. Whitfield and H. G. Jackson, J. Am. Chem. Sot., 76, 566 (1954). 

2) K. Nakanishi, T. Ito and Y. Hirata, ibid., 76, 2845 (1954). 

3) H. Brockmann and H. MUSSO, Chem. Ber., E, 648 (1955). 

4) H. E. Carter, C. C. Sweeley, E. E. Daniels, J. E. McNary, C. P. Schaffner, 

C. A. West, E. E. van Tamelen, J. R. Dyer and H. A. Whaley, J. Am. Chem. Sot., 

83, 4296 (1961). 

5) B. W. Bycroft and T. J. King, J. Chem. Sot., Chem. Comm., 1972, 652. 

6) J. Hildesheim, J. Cleophax, A. M. Sepulchre and S. D. Gero, Carbohyd. Res., 

2, 315 (1969). 


