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Total Synthesis of the Antibiotic, Actinonin

By Nicaoras H. ANDERsON, W. Davip OrLis,* JouN E. THORPE, and A. Davip WARD
(Department of Chemistry, The University, Sheffield S3 THF)

Summary A regioselective and stereoselective synthesis of
the antibiotic, actinonin (1), is described.

THE antibiotic, actinonin (1),! produced by Streptomyces
roseopallidus is of interest in several respects. It is the
first natural product to be identified (a) as a hydroxamic
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acid® and (b) a derivative of i-prolinol. Furthermore,
although actinonin contains a residue derived from D-(+)-
pentylsuccinic acid,® the absolute configuration (1) of
actinonin! is such that the topological* arrangement of its
pentyl, isopropyl, CO, and NH groups shows a noteworthy
isosteric correspondence with a polypeptide (2) containing
only r-amino acid residues. This topological correspond-
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Reagents and conditions: (i) PhCH,ONH, in anhydrous ether at
0°; (ii) NN’-dicyclohexylcarbodi-imide in ethyl acetate at 0°
followed by thick layer chromatography (silica—benzene);
(ili) ethyl acetate at room temperature. Abbreviations (i—iii)
are also employed in the text.



J.C.S. CuEm. Comm., 1974

ence (c¢f. 1 and 2) could be relevant in structure—activity
correlation.®® The synthesis of actinonin (1) is now
reported.

The reaction of pentylmaleic anhydride (3)” with nucleo-
philes was expected to be regioselective by steric control
(see 3; reaction preferred at # rather than y). Reaction (i)
of pentylmaleic anhydride (3) and O-benzylhydroxylamine®
gave one product identified as the maleamic acid (4); its
ozonolysis, reduction of the intermediate ozonide, and
treatment with diazomethane yielded methyl 2-oxo-
heptanoate, characterised as its 2,4-dinitrophenylhydrazone.
In contrast with earlier beliefs,® dehydration (ii) of the
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maleamic acid (4) yielded the isomaleimide (5; Apax 285 nm;
VYmax 1795, 1640 cm™1) as the major product and the male-
imide (6; Amax 216 nm, vpax 1730, 1625 cm™?) as the minor
product. .

The reaction of the isomaleimide (5) with nucleophiles was
expected to be regioselective (see 5; reaction preferred at
C=0 rather than C=N).1® The maleimide (5) and L-valyl-
L-prolinol (7)1 yielded (iii) the fumaryl bisamide (8)t which
by catalytic hydrogenation and hydrogenolysis (palladised
charcoal catalyst in ethanol-pyridine!?) gave actinonin (1).

(Received, 31st December 1973 ; Com. 1755.)

§ The fumaryl configuration (8) is proposed on the basis of model reactions between the maleimide (5) and other primary amines.
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