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THE STRUCTURE OF AUREOLIC ACID (MITHRAMYCIN)

G.P.Bakhaeva, Yu.A.Berlin, E.F.Boldyreva, 0.A.Chuprunova,
I.K.Kolosov, V.B‘.Soifﬂ.‘, E.I.Vasil;]m and I.V.Yartseva

Institute for Chemistry of Natural Produots
USSR Academy of Sciences, Moscow, USSR

{Received in UK 3 May 1968; accepted for publication 15 May 1968)

AURROLIC acid from Streptomyces sp. (1), the parent substance of an import-
ant group of antitumour antibiotics, had recently been shown (2) to be iden-
tical with antibiotics IA-7017 (3) and amithramycin (4). We have now found it
to possess structure I.

The antibiotic is a glycoside 052376024 (a.p. 180-183°, from Me,CO;
focd 2° —54, 6 0.4 1in EtOH) that on acid hydrolysis ylelded chromomycinone
(v), D-mycarose (II), D-olivose (III) and D-oliose (Iv) in the ratio 1:1:3:1,
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the product being identified by direct comparison with the aglycone V of the
chromomycins (5) and with the sugars I~II, D-IIT and D-IV isolated from
sagnamycin (6), olivomycin A (7) and olivemycin C (8), respectively.

Aureolic acid greatly diminishes the pH of boric acid solutions (ApH
2.5), indicating that in the antibiotic the peri-dihydroxynaphthalene group
of chromomycinone is free (cf. (7)). On periodate oxidation of aureoclic acid
under conditions not affecting the glycoside bonds degradation of the termi-
nal sugars and the aglycone side chain takes place with liberation ot one
wole each of Hcozn and AcH; hence the 3-’-03 end 4~OH hydroxyls of the aglyco-
ne moiety also must be free., The oxidation product only retains intact one
oliose and two olivose residues, the aglycone having become chromomycinonic
acid (VI) obtainable from chromomycinone (V) by periodate oxidation (¢f.(9)),
On acid degradation of the benzoate of the antibiotic (by wethanolic HC1,
then AcOH aq.) oliose (IV) was isolated as the 3-benzoate and olivose (III)
as a mixture of the 3,4-dibenzoate and the 4-monobenzoate. Therefore aureol-
ic acid contains two unbranched carbohydrate chains attached to the aglycone
through the 2-0H and 6-0H hydroxyls and terminated by mycarose (II) and
olivose (III), the oliose residue being glycosided wia the 4~0H and two of
the olivose residues via the 3~OH hydroxyls.

The periodate oxidation product was reduced by NaBH,'_, subsequent mild
hydrolysis by 0.1 N HCl yielding oliosyl-olivosyl-olivosyl-chromomycinonic
acid (VII). The latter subjected to benzoylation followed by acid degrada-
tion (similarly to the benzcite of the antibiotic) afforded the 3,4~dibenzo-
+tes of olivose and oliose and the 3~-moncbenzoate of olivose. Partial hydro-
lysis of aureolic acid yielded two lsomeric monosides, namely 2- and 6~0li-
vosyl-chromomycinones, and a mycerose-free tetroside in which the oliose
residue is readlly destroyed by NaIOq_. These results lead to mycarosyl-

(1 —>4)oliosyl(1—3)olivosyl and olivosyl{1—> 3)olivosyl structures for
the carbohydrate chains.

To locate the chains the antibiotic was treated with potassium nitro-
sodisulfonate in acetic acid solution. The reaction resulted in the oxida-
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tion of the aglycone molety to & quinone and removal of the olivosyl-

olivosyl chain, which shows it to be at the 6 position, leaving the 2 posi-
tion for the trisaccharids chain.

Me Me Me
Me OH OH OH oH OH
HO HO
OH
II III v

OH OH O

v VI: R=R'=H
VII: R = IIT(1—),
R’= IV(1— 3)TII(1—)

Finally, the molecular rotation of aureolic acid and its partial

hydrolysis products treated according to Klyme's rule indicated that of the
five sugar residues present in the antibiotlc ollose is of the (X-configu-
ration, while the rest are of the p-configuration.

Thus, aureolic acid is 2-[ P -mycarosyl(1— 4) K(~oliosyl(1— 3) p-~
olivosyl]-6-{ p ~olivosyl(1—-3) p-olivosyl]-chromomycinone (I).
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