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The Constitution of Bronianone

By W. D. Otrris,* B. T. REpmaN, and I. O. SUTHERLAND
(Department of Chemistry, The University, Sheffield S3 THF)

and K. JEWERs
(Tvopical Products Institute, London, W.C.1)

Summary Bronianone is shown to have the constitution 7, 2-74, 75 3:23; J,x 2:0, J,5 80, Jax 0 Hz.) characteristic
(IV) and is considered to be biogenetically related to the of a 3,4-dimethoxybenzoyl group; this was confirmed by
polyisoprenylated xanthonoids (Ia—1Ig). permanganate oxidation of the trimethyl ether, which

A crLass of structurally related xanthonoids has recently
been recognised, and this group includes morellin (Ia),!
isomorellin (Ib),! morellic acid (Ic),? isomorellic acid (Id),2
deoxymorellin (Ie),? dihydroisomorellin (If),> and gambogic
acid (Ig).#-®* These natural products are phytochemically
characteristic of several Garcinia species (Guttiferae family)
and they may be regarded biogenetically!,5% as polyiso-
prenylated xanthones in which one of the benzene rings has
been modified giving a bicyclo[2,2,2]octenone skeleton.
Further examination of the Guitiferae has now provided a
novel polyisoprenylated ‘‘benzophenone,” bronianone,
which is biogenetically related to the xanthonoid pigments

(Ta—g).

Bron:anone, C,;H;,O,, was obtained as an optically active, ) R R2 RS
deep vellow oilt from the stem wood of Garcinia hombroniana a H M. CHO
Pierre. TIts spectra indicated considerable conjugation b H CI-eIO Me
[Amax nm. (€) 250 (10,350), 278 (7000), and 365 (6500)] and c H Me CO,H
the presence of unconjugated (vmax 1720 cm."!) and d H CO,H Me
conjugated (Vmax 1660 cm.) carbonyl groups. Methyla- ;’ g 1(\:’151 o I\I&:

tion gave a trimethyl ether (vypax 1720 and 1665 cm.—?) (single bond at C-1'-C-2))
whose n.m.r. spectrum showed an ABX system (rx 2-40, Me,CH=CHCH, Me CO,H

]

t Bronianone and its derivatives were noncrystalline compounds, but their homogeneity was established chromatographically and
they were fully characterised spectroscopically (u.v., i.r., and n.m.r. spectra and mass spectral fragmentation patterns). Molecular
formulae: were established by high-resolution mass spectrometry.
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yielded 3,4-dimethoxybenzoic acid. Sodium borohydride
reduction of bronianone trimethyl ether, C;sH4,O4, gave a
secondary alcohol, C,¢HgOg (Vmax 1665 cm.™). The
alkaline hydrolysis of the trimethyl ether yielded the
corresponding dimethyl ether, indicating® the presence of
a vinylogous ester grouping derived from an enolised
B-diketonic function present in bronianone which was
associated with the carbonyl group of the 3,4-dihydroxy-
benzoyl residue. Accordingly, reaction of bronianone with
phenylhydrazine gave an N-phenylpyrazole, C;Hg,N,Oy,
and copper(i1) acetate gave a copper(ir) co-ordination
derivative.

OH
HO
o aNy =0
| |CoHiO-X
HO * -Y
(1

(ITT) R'=X, R%=
(IV) R'=Y, R?=

In formulae (IT), (III) and (IV)
X=CH,CH:CMe'CHyCH,CH:CMe,
Y=[CH,CH:CMe'CH,], CH, CH:CMe,

The mass spectra of bronianone and its di- and tri-
methyl ethers showed an initial loss of a fragment, C, H,,*
followed by the loss of a C{,H,, fragment either in a single
process (—192a.m.u.) or in a three-step sequence (—68,
—68, —56 a.m.u.). The n.m.r. spectra of bronianone and
its derivatives indicated infer alia the presence of seven
olefinic methyl groups, sixteen allylic protons, and five
vinylic protons. This combination of mass spectral and
n.m.r. evidence suggested the existence (see II) of ome
geranyl and one farnesyl residue in bronianone, which was
supported by catalytic hydrogenation experiments in
which the five double bonds of the geranyl and farnesyl
residues were reduced. The u.v. spectra of these decahydro-
derivatives showed that the chromophore was unchanged
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and their n.m.r. spectra were as expected only for the
transformations geranyl — tetrahydrogeranyl and farnesyl
— hexahydrofarnesyl. The mass spectral fragmentations
of these decahydro-derivatives showed independent cleavage
patterns associated with (i) loss of the tetrahydrogeranyl
residue as the radical, C;oH,,*, (ii) loss of the hexahydro-
farnesyl residue as the olefin, C;;H,, and (iii) loss of the
3,4-dioxygenated benzoyl residue.

The n.m.r. spectra of bronianone and its derivatives,
coupled with the hydrogenation evidence, showed that the
undefined C;H,,O residue (see II) could not contain any
C=C double bonds and that the oxygen was ethereal.
This CoH,,O residue plus the asterisked carbon atoms (see II)
therefore formed a tricyclic system and the ten protons had
to be associated with two methyl groups (s, v 8-92 and 9-23)
and four hydrogen atoms associated with high-field (+ 8-0—
9-0) signals. It was clear that the isolated ketone group
(Vvmax 1720 cm.™) had to be either acyclic or in a ring that
was at least six-membered and that none of the four high-
field hydrogen atoms (7 8-:0—9-0) could be located « to this
carbonyl function.?.5,?

Comparison of the u.v. spectra of bronianone and its
derivatives with 2-(3,4-dimethoxybenzoylcyclohexanone)
demanded more extensive conjugation than that shown in
the partial formula (II). This requirement is met by the
bicyclo[2,2,2]octenone system which permits a homocon-
jugative interaction associated with an enhancement of
the # —> r* carbonyl transition;! this has been observed
with a number of By-unsaturated ketones of the bicyclo-
[2,2,2]octenone type. These considerations, coupled with
the attractive biogenetic hypothesis that the C,H,,O
residue contained an isoprenoid unit (-CH,CH-CMe,-), led
to two possible constitutions [(III) and (IV)] for bronianone.
A decision in favour of one of these (IV) was made possible
by a detailed consideration of the mass spectra of bronianone
and its derivatives, which will be discussed in detail in the
full paper.

There is an interesting biogenetic relation (see rings
labelled A and B) between the polyisoprenylated ‘“‘benzo-
phenone’” structure now suggested for bronianone (IV) and
the polyisoprenylated xanthonoids (Ia—g). This relation
is relevant to current interest in the biosynthesis of
xanthones from benzophenone precursors.
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