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OLIVOMYCIN. IV. THE STRUCTURE OF OLIVOMYCIN
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IN previous communications on the chemistry of olivomycin we
reported on the structure of its aglycone, olivin (II) (1),
snd of three of its carbohydrate components, namely, isobu-
tyrylolivomycose (IV), olivomose (VI) amd olivese (IX) (2).
The present paper is devoted to identification of the fourth,
last carbohydrate component (XIII) and to elucidation of the
number and sequence of the sugar residues in the antibiotic,
which resulted in assigning to olivomycin the structure I.
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On hydrolysis of olivemycin with 50% acetic acid (3 hrs.,
75°) besides the sugars (1IV), (VI) and (IX) still another su-
gar was isclated from the hydrolysate. This sugar proved to
be an aldose containing an O-acetyl group ( Vv 1722 cn’1, )

2.1 ppm) and was called scetyloliose ([ol] 22 476°, ¢ 0.6 in
water; By 0.67 (3)). Oliose, itself, OgH,,0, ([al130 446°, ¢
0.7 in water; R, 0.44), contains the groupings: GEB-OH(O-)-G
(doublet at 1.3 ppm, J 6 cps) and OHZ-GH(O-)-O (multiplet at
4,8 ppn), and consumes two moles of periodate with formation
of malonic dlaldehyde, which shows it to possess the structure
2,6-dideoxyhexose. The ablility of the methyl oliosides to
readily form isopropylidene derivatives indicates a ¢is ar-
rongement of the hydroxyls at 03 and c‘ and leaves the ribo
and lyxo configurations as the only possible ones. The choice
between the two, in favor of the lyxo configuration, was made
by direct identification of the oliose (XII) with 2,6-dideoxy-
D-lyxo-hexose, synthesized from D-fucose by the glycal method
(cf. (4)). Acetyloliose reduces 1 mole of periodate, which
shows it to be the 3-0O-acetyl derivative (XIII).

Quantitative determination of the sugars in the aforemen-
tioned olivomycin hydrolysate showed that for every olivin re-
sidue there was one residue each of isobutyrylolivomycose, oli-
vomoge snd acetyloliose, and two residues of olivose. At the
same time, on milder treatment of olivomycin with dilute acetic
acid, partial cleavage products were obtained for which the
following carbohydrate composition was established: (olivosyl-
olivosyl)~(olivomosyl-acetylolioeyl)-olivin (xIv) ([ol] 2° -25°,
¢ 0.8 in EtOH), (olivosyl-olivosyl)-(acetyloliosyl)-olivin (XV)
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([l] 39 -59°, ¢ 0.7 in EtOH) and acetyloliosyl-olivin (XVI)
([o]29 _49°, ¢ 0.5 in BtOH).

Isolation of the tetroside (XIV) showed that isobutyryl-
olivomycose is the terminal sugar. This was confirmed by a
study of the degradation of olivomycin benzoate (m.p. 170-
175°, from OHC1,-OgH,ys [ot] 2% -16°, ¢ 1 in CHC1,) prepared
by means of benzoyl chloride in pyridine. Hydrolysis of this

OR’
I1 ITIIs R = R°'= H
(olivin) : (olivomycose)

IV: R = Me,CHCO, R'a H
V: R = Me,CHCO, R’= Bz

Me Me Me
MeO 0, 0, HO
OR OH OH OR H
RO
Vi: R=H IXs R=H III: R=H
(olivomose) (olivose) (oliose)
VII: R = Bz X: R = Bz XIII: R = Ac

VIII: R = Ac XI: R = Ac

compound with 75% AcOH at 75° Yielded isobutyrylolivomycose
benzoate (V), olivomose bensoate (VII), olivose 4-bensoate (X)
(stable towards 3104) and unchanged acetyloliose (XIII) (5).
These results, moreover, show that, in contrast to chromomycin
A3, which possesses a single branched tetrasaccharide chain
(6), olivomycin contains two unbranched carbohydrate chains,
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ending with isobutyrylolivomycose (IV) snd olivomose (VI).

The attachment of these chains to the aglycone was es-
tablished in the following way. Iike olivin, olivomycin comn-
tains a peri-dihydroxynaphthalene system, as follows from
the characteristically high acidity of its borate complex
(apH 2.5 in 0.1 X 53303; ef.. (1)). At the same time, in con-
trast to olivin (px‘ 6.3 and 9.3), olivomycin possesses only
one dissoclation constant (pK, 7.2) and therefore its phenol
hydroxyl at 06 must dbe blocked by ome of the carbohydrate
chains. On the other hand, both olivomycin and olivin give
an acetonide, whence it follows that the two hydroxyls of the
aglycone side chain remain free in the antibiotic. This is in
accord also with the fact that in the oxidation of olivomycin
with excess periodate only two moleées of the oxidant are con-
sumed, with the formation of MeCHO and EQOZH, while the UV
spectrum remains unchanged, and hence the acyloin grouping
at 01—02 is wnaffected by this treatment. Consequently the
second carbohydrate chain must be attached yja the hydroxyl
at C,.

The sugar sequence in both carbohydrate chains of olivo-
mycin followed from its partial degradation products (XIV)-
(XVI). Indeed, the UV spectra of acetyloliosyl-olivin (XVI)
in neutral and alkaline media are almost identical, whereas
olivin, itself, displays a considerable bathochromic shift on
basification (7). This shows that acetyloliose (XIII) is at-
tached to the aglycone through the phenolic hydroxyl at cs.
Periodate oxidation of the trioside (IV) causes dsgradation
of one of the olivose residues, leaving the second intact,
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whereas after mild alkaline hydrolysis of (XV), the same treat-
ment not only destroys the olivose residus, dut also the oli-
ose residue. In addition, acetylation of (XV) followed by acid
clesvage, yields m alls Adtacetyloliose. From this it fol-
lows that 4-0H of scetyloliose in the triocside (XV) is free,
whereas both olivose residues form a disaccharide chain glyco-
sidizing the 2-0H of olivin., On periocdate treatment of the tet-
roside (XIV), differing from olivomyoin in the sbsence of the
isobutyrylolivomycose residus, one of the two olivose fragments
is oxidized. Completely anslogous is the periodate oxidation
of deacetyl-XIV. This indicates that in (XIV) olivomose is
bound to acetyloliose and consequently in the antibiotic, it-
self, isobutyrylolivomycose is attached to an olivose residue.
8ince only the A-benzoate (X) of olivose is formed in the hyd-
Trolysis of benzoylolivomycin, it is apparent that the isobu-~
tyrylolivomycose-olivose and olivose-olivose glycoside bonds
are effected yla the 3-OH of olivose. Finally, calculation ac-
cording to Klyne's rule showed that the glycoside bonds of the
acetyloliose and both olivose residues are of P-configuration
and those of the olivomose and isobutyrylolivomycose residues
of ot-con.fisurat;ion. Hence, olivomycin contains a ol-olivo-
nmosyl- p —acetyloliosyl chain on 6-OH and a ol-iscbutyryloli-
vomycosyl- p —olivosyl- S -olivosyl chain on 2-OH of olivin, i.e.
possesses the struoture I.
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