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IN 1962 a new antitumor antibiotic, olivomycin, was isolated
from Streptomyces olivoreticuly (1). Later the acid a.graaa-
tion of this compound was found to yield several sugars and
the aglycone, olivin, retaining the chromophore system of the
original glycoside (2,3,4). In this paper it will be shown
that olivin possesses structure I.

Molecular weight measurements (5) and NMR determination
of the total number of protons made possible refinement
ot the .earlier proposed tentative formula of olivin
C49-21H22.2409_10 (3) t0 OpgHy505. Olivin was round to con-
tain six hydroxyls, a conjugated (chelated) and a non-
conjugated carbonyl group and a methoxy and C-methyl group.
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It sugments the acidity of boric acid solutions, the magni-
tude of the effect (ApH 2.5 in 0.1 X 33303) bearing evidence
of the presence of a 1,8-dihydroxynaphthalens system in the
molecule (cf. (6)). At the same time it is less susceptible
to oxidation than ordinary peri-dihydroxynaphthalenes, which
nay be acocounted for by sssuming that this system is stabil-
ized by chelation of ome of the peri-hydroxyls with the o-
keto group. This is also borne out by the ability of olivin
to form metal complexes and by disappearance of the strong '
chelste carbonyl band in the 1640-1650 ca™" region on exhsust-
ive acetylation of olivin to the hexa-acetate (3) or om hyd-
rogenolysis (with Pt0, in EtOH) to the desoxo-olivin (hexa-
scetate: m.p. 195°, from Acot; [dl) 52 —25° in CHOL; (nere
and elsewers ¢ = 1), It is this ketodiphenolic grouping which
is responsible for the first ionization constant of olivin
(pKa. 6.3), the second constant (px‘.. 9.3) being associated
with the presence of another phenolic hydroxyl in the naph-~
thalens nucleus. The position of this hydroxyl can be defined
from the NMR spectra which show that of the three aromatic
protons, two are in meta position to each other, while the
third is in peri position to ome of them (see below). On this
basis olivin msy be ascribed the partial formula IX.

Olivin smoothly forms an acetonids with Me,CO in the
presence of Cus0, ( [_c(,];‘;2 ~25° in EtOH), whose peracetats
([ot)3? -42° 1n GHCL,) yields olivin tetra-acetate ([ol)32
-7° in 03013) on selective cleavage of the isopropylidene
group by 50% AcOH. The tetra-acetate readily undergoes per—
iodate (oi.' (Ac0) 4Pb) oxidation, with consumption of 2 moles
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of the oxidsnt and formation of MeCHO, HOO,H and the mono-
carboxylic tetra-acetylolivinic acid 02552','012 (dihydrates
m.p. 127°, from ¥t0H; [ot] 32 -45° 1n OHC1,). This besrs evid-
ence of the existence in olivin of a COCH(OH)CH(OH)Me group—
ing, which is confirmed by the presence of a three-proton
doublet at § 1.3 ppm (J 6 cps) in the NMR spectrum of hexa-
acetylolivin and by the non-conjugated carbonyl absorption
(V 1723 om™1) in the IR spectrum of olivin, itself. As tetra-
acetylolivinic acid hss no ethylenic bonds, it must, in accord
with its molecular formula, possess a saturated ring, which,

Judging from the total number of carbon atoms, must contain
the keto group. Hence the acid has three linearly fused rings,
the frequency (1695 cm™1) of the ketonic carbonyl indicating
the third ring to be six-membered.

Decisive information on the structure of tetra-acetyl-
olivinic acid was obtained from the NMR spectrum (Pig.1) of
its methyl ester (m.p. 171°, from BtoH; [ol] 52 -50° 1n cHOL,).
Indeed, three one-proton peaks in the region of 7 ppm show the
presence of three aromatic protons, the pair of doublets cen-
tered at 6.95 and 7.41 being due to meta hydrogens (J .3 c¢ps),
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and the singlet at 7.50 to a peri hydrogen. Of the four three-
proton singlets in the region of 2.2-2.5 ppm, three (2.30,
2.35 and 2.44) may be ascribed to aromatic acetoxy groups,

and the fourth (2.25) to an acetylated alcoholic hydroxyl.

The pesk at 3.76, absent in the spectrum of the acid itself,
is due to the methyl ester protons, whereas that at 3.39 may
be assigned to a methoxy group attached to a saturated carbon
atom. The remaining five protons in the molecule give rise to
two isolated ome-proton doublets at 5.51 and 4.12 and to a
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Fig.1. NMR spectrum of methyl tetra-acetylolivinate (IIIb)
in (JD(:l3 at 60 Mc.

three-proton multiplet in the region of 3 ppm, two of the
protons, as follows from the carbon to hydrogen ratio, being
.1n the form of a methylene group. Spin decoupling showed that
the protons absorbing at 5.51 and 4.12 both interﬁct with the
same H-atom (designated on Fig.1 by an arrow). Since both
these protons do not participate in any other interaction,
the complex three-proton multiplet must be the result, at
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least partly, of coupling of the methylene group also with
this seme H-atom; in other words the latter must be vicinal
to the two methines and to a methylene, The molecule, there-
fore, possesses the branched grouping CH,CH(CH)CH, i.e. there
is a side chain on 03. Furthermore, the position and charac-
ter of the multiplet indicate that the methylene is presum-
ably in the saturated ring and sdjacent to the aromatic nuc-
leus. Consequently the side chain of the molecule must con-
tain a methine connected to two of the three functioms, coaua,
OMe and OAc. Actually they are CO,Me and OMe, for the arran-
gement CH(OMe)OAc would have corresponded to the unstable
hemi-ketal group non-existent in olivin, and the CH(OLc)COalo
grouping was excluded by a comparison of the NMR spectra of
the olivin and desoxo-olivin hexa-acetates, which showed that
an acetoxy rather than methoxy group is adjacent to the hydro-
genolyzable (i.e. aromatic) keto group. These considerations
leave as the only possible structure for tetra-acetylolivinic
acid that expressed by formula IIIa with trans-diaxial arran-
gement of the hydrogens at C, and 03 (J 12 ¢ps). Consequent-
1y tbe structure of olivin (with COCH(OH)CH(OH)Me instead of
GOZH) is given by formula I.

The authors wish to express their ackmowlegment to Dr.
Yu.I.Khurgin for the potentiometric titration and Dr. V.F.
Bystrov for the double resonance measurements.
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