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Abstract-A new prenylated benzophenone, VlsmIaphenone C, has been Isolated from the root bark of Vzsmza 
guaramzrangae together with the known vlsrmaphenone A, chrysophamc acid, y-hydroxyferrugmm A and y-anthrone 
A, The woody part of the roots has been shown to contam 10 xanthones, three xanthonolrgnolds and syrmgaresinol 
Three of the xanthones and one of the xanthonohgnolds are descrrbed for the first time The co-occurrence of xanthones, 
xanthonohgnolds and syrmgaresmol IS of biogenetic slgmficance 

INTRODUCTION 

Accordmg to Engler [l] the V~smza genus belongs to the 
family, Guttlferae, subfamily, Hypencoldeae, tribe, 
VIsmteae In the last three years, besides common sesqm- 
terpenes, we have isolated many new prenylated an- 
thranolds and benzophenones [2] from the fruits of 
V bacczjiera var dealbata, V bacczjkra var ferrugznea, V 
macrophylla, V lzndenzana, V falcata, V deczpzens, V 
guzanenszs and V guaramzrangae, and also from the leaves 
[3] and the bark [4] of the latter two speaes, respectively 
In addltlon, dammaradienol and two hgnans, sesamm and 
5, S-dlmethoxysesamm, were found In the bark Recently 
anthranolds have been also Isolated by De Lourdes et al 
[5] from the leaves of V rezchardtzana (syn V guaramz- 
rangae [6]) and by Do Carmo et al [7] from the wood of 
V cayennenszs and V lapurenszs Xanthones, character- 
IstIc secondary metabohtes of Guttlferae, have so far not 
been reported In the genus Vzsmza, but they occur In 
Harungana madagascarzenszs [8] and m Psorospermum 
febbrzfugum [9], both of which belong to the tribe 
Vismieae 

hydroxyanthrone A3 (2), vlsmlaphenone A (3) and a new 
prenylated benzophenone (4), which we have named 
vlsmlaphenone C y_Hydroxyferrugnun A was previously 
found m the fruits of the same species [lo] and vnmla- 
phenone A In the fruits of V deczpzens [2] y- 

The present mvestlgatlon on the roots of V guaramz- 
rangae has led to the lsolatlon of two prenylated 
benzophenones, 10 xanthones, three xanthonohgnoIds, 
y-hydroxyferrugmm A, y-hydroxyanthrone AJ, syrmgare- 
smol and chrysophamc acid Three xanthones, one ben- 
zophenone and one xanthonohgnold are here described 
for the first time 

RESULTS 

The extracts of the bark and the woody part of the roots 
revealed a different composltlon on TLC and were 
separately processed 

Chromatographlc separation of the root bark extract 
gave chrysophamc aad, y-hydroxyferrugmm A (l), y- 

*Part 9 zn the series “Chenustry of the Fbma Genus” For Part 
8 see ref [4) 
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Hydroxyanthrone Aj, previously described [lo] as a 
product of the thermal rearrangement of 1, was Isolated as 
a natural product The UV and MS (ion at m/z 105) data 
of vlsmlaphenone C, CZ4H2s04 ([M] + 380) were mdlcat- 
ive of a benzophenone with one unsubstltuted rmg The 
‘H NMR spectrum, m addltlon to a complex multlplet 
(5H) m the aromatic region, showed signals due to one 
methoxyl group, two equivalent y, y’-dlmethylallyl chams 
and two equivalent chelated hydroxyl groups, con- 
sequently vlsmlaphenone C was an isomer of vamlap- 
henone A (3) The bathochromrc shift of the UV maxima 
after addition of alummmm chloride (but not of sodmm 
acetate), the shift to low-field of the CH2 signal m the 
‘H NMR spectrum m pyrldme-d, [ 111, as well as the acid- 
catalysed cychzatlon of the chain to give 5, establish the 
structure 4 for vlsmlaphenone C 

TLC of the extract of the woody part showed the 
presence of well over a dozen compounds of varying 
polarity, whose fractlonatlon was achieved by combined 
extraction with aqueous sodmm carbonate and sodmm 
hydroxide, CC, fractional crystalhzatlon and prep TLC 
(see Expenmental) As a result, 10 xanthones, three 
xanthonohgnolds and one hgnan were isolated m quan- 
tities sufficient for their complete characterization Seven 
of the xanthones isolated (I e 2-hydroxy-, 2-methoxy-, 1,7- 
dlhydroxy-, I-hydroxy-7-methoxy-, 2-hydroxy-l- 
methoxy-, 3-hydroxy-2-methoxy- and 1,5-dlhydroxy-3- 
methoxyxanthone) were compounds known to occur m 
Guttlferae [12j Their ldentlfication was based on the 
spectral (UV, H NMR, and MS) data and mps of the 
compounds and then derlvatlves and by comparison with 
the data available m the hterature (see Experimental) The 
remaining three lsomerlc xanthones, C,,H,02 (OH), 
(OMe) ([Ml + 258), the structures which were determined 
as 1,3-dlhydroxy-2-methoxy-xanthone (6), 1,5-dlhydroxy- 
8-methoxyxanthone (7) and 1,7&hydroxy-4-methoxy- 
xanthone (8) are described here for the first time 

Xanthone 6, mp 176-178”, had to be trlsubstltuted in 
the same rmg since the ‘H NMR spectrum exhibIted an 
isolated aromatlc proton signal (6 645) It gave a 
dimethyl-derivative, identical m all respects to 1,2,3- 
trlmethoxyxanthone [13], thus estabhshmg the oxygen- 
ation pattern The presence of a chelated hydroxyl group 
was mdlcated by a sharp singlet (6 13 0) in the ‘H NMR 
spectrum and by a bathochromlc shift with alummmm 
chloride m the UV spectrum The second hydroxyl group 
was located at C-3 because of the bathochromic shift of 
the UV maxima m the presence of sodium acetate 
Consequently, the natural product was 1,3-dihydroxy-2- 
methoxyxanthone (6), a structure which was m accord 
with the stability of xanthones m alkalme medium 

Also m the second xanthone (7), mp 230-231”, one of 
the hydroxyl groups could be placed at C-l (or C-8), smce 
the ‘H NMR spectrum showed a sharp singlet at 6 12 97 
Examination of the aromatic region of the spectrum 
revealed the presence of two ortho-coupled protons 
(doublets at 6 7 26 and 6 66, J = 9 Hz) and three vlcmal 
protons (triplet at 6 7 56, J = 8 5 and 8 Hz, double 
doublet at 6 696, J = 1 5 and 8 5 Hz, double doublet at 
6 6 76, J = 1 5 and 8 Hz) The UV maxima were shifted by 
addition of alummmm chloride and sodmm methoxlde 
(stable during the period of the experiment) but the 
chromophore system remamed unaltered with sodium 
acetate Consequently, the C-3 and C-6 posltlons for the 
second hydroxyl group could be excluded, as well as the 
posslblhty that the two hydroxyls were on the same rmg in 

an ortho or puru relatlonshlp With these hmltatrons three 
possible structures were compatible with the ‘H NMR 
data, 1 e 1-methoxy-2,8-dlhydroxyxanthone, 1,5- 
dlhydroxy-6-methoxyxanthone and 1,5-dihydroxy-8- 
methoxyxanthone (7) The first one was that of a known 
xanthone, isolated for the first time [14] from Kzelmeyera 
petzolarzs (Guttlferae) However, the reported mps of the 
compound (197-199”) and its dlmethyl (153-155”) and 
diacetyl derivatives (165-167”), as well as the spectral data, 
were very different from those of the recorded xanthone A 
1,5-dihydroxy&methoxy structure was ruled out since an 
o&o-coupled H-8 proton should be at ca 6 8 Therefore, 
the structure of 1,5-dlhydroxy-8-methoxyxanthone (7) 
was proposed Moreover, the chemical shifts expected 
[15] for this oxygenation pattern were well m accordance 
with the observed values while the MW loss of 18 from the 
molecular ion m the mass spectrum supported the C-8 
location of the methoxy group [16] 

The third xanthone (8), mp 239 5-240 5”, exhlblted 
shifts of the UV maxlma with alummmm chloride and 
sodium methoxlde (stable during the period of the 
experiment), but not m the presence of sodium acetate 
The ‘H NMR spectrum showed signals for two orrho- 
coupled protons (6 7 17 and 6 53, d, J = 8 5 Hz) and a set 
of peaks (3H) between 6 7 60 and 7 20 from which the 
substltutlon pattern could not be deduced In the 
‘H NMR spectrum of the dlacetyl derlvatlve one meta- 

coupled proton appeared (S 7 90) and this was attnbut- 
able to H-8 of a C-7 mono-substituted rmg The downfield 
shift of this proton signal after acetylatlon also indicated 
that the C-7 substltuent was orlgmally a hydroxyl group 
The above data suggested either 1,7-dlhydroxy-C 
methoxy or 1,7-dlhydroxy-2-methoxy substltutlon for the 
xanthone, with a definite preference for the former 
alternative (8) on the basis of the provided [ 151 chemical 
shifts of the ortho-coupled protons An attempt was made 
to confirm this by use of the Gibbs test However, It gave a 
positive result which indicated 1,7-dthydroxy-2-methoxy 
substitution This frequently used test has been reported 
to be sometimes mnleadmg, therefore we checked its 
validity m the present case with model compounds, le 
I-hydroxy-4-methoxybenzene (hydroqumone mono- 
methylether) and 2-hydroxy-5-methoxy methyl benzoate 
Both compounds gave a positive test, thus estabhshmg 
that this test cannot be used to dlstmgulsh between these 
two possible substltutlon patterns and structure 8 was 
proposed for our compound 

Four additional compounds were isolated from the 
fractions with lower R, The UV data and mass fragmen- 
tation pattern (ions at m/z 274 and 180) of the first 
compound, CZ4H2,,09 ([Ml’, 452), suggested a xan- 
thonohgnold structure [17] with a chelated hydroxyl 
group However, owmg to its low solublhty It did not 
furnish a significant ‘H NMR spectrum On acetylatlon It 
gave more soluble dl- and tnacetyl derivatives, both 
containing znter nlra two methoxyl groups and one 
isolated aromatic proton From the available data the 
compound was identified with cadensm A (9), previously 
isolated by Castel&o et al [17] from Kzelmeyera and 
Carazpa spp Dlacetyl- (9a) and tnacetyl-cadensm A (9b) 
have not previously been described 

The other three compounds constituted a mixture 
which could not be resolved by chromatographlc 
methods After acetylatlon four products were separated, 
two of which were identified with dlacetylsyrmgaresmol 
(10) and dlacetylkzelcorm (11) Klelcorm occurs in 
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