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extracted with methanol The residue obtained by evapor-
ation of the solvent was partitioned between ethyl acetate
and water The organic extract was dried and evaporated
The residue was chromatographed on silica gel and the
sterol fraction was fractionated further by HPLC Each
subfraction was analysed by GC and GC/MS leading to
the identification of the sterols of the mixture (see Table 1)
by comparison with known standards As 1t has been
normally found m red algae, cholesterol was by far the
most abundant constituent of the mixture, which also
contamned C,5 and C,, saturated and unsaturated com-
ponents It is interesting to note that desmosterol was
present, in small amount, 1n the free state but we were
unable to detect any side chain hydroxylated sterol

EXPERIMENTAL

General RPLC was carried out on a Whatman Partisil M9
10/50 ODS-2 column using an RI detector (mobile phase
MeOH) GC was on a fused silica capillary column (12 m
x 002 mm) coated with methy! sihcone fluid (Hewlett—Packard)
Computerized GC/MS was on a Varian-Mat CH7-A instrument
at 70eV

Plant material Gigartina skottsbergn was collected at Puerto
Madryn, Chubut, Argentina 1n winter at 8 m depth Voucher
specimens have been deposited at the Centro Nacional
Patagénico, Puerto Madryn

Extraction and analysis Fresh algae (3 4 kg) were freeze-dnied
and the residue (12kg) was extracted with MeOH (2x21)
yielding an extract which was partitioned between EtOAc and
H,O The syrup obtained by evapn of the organic solvent (4 45 g)
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was chromatographed twice on silica gel columns eluted with
toluene and toluene—~CH,Cl, (1 1) to separate the free sterol
fraction This fraction (99 mg) was purified by HPLC yielding
four subfractions that were analysed by GC and GC/MS
techmques Identification of each sterol was made by comparison
with the MS data of authentic samples (see Table 1)
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Abstract—Two new anthraquinones have been 1solated from the root bark of Cassia sophera and characterized
as 1,8-dihydroxy-3,6-dimethoxy-2-methyl-7-vinylanthraquinone and 1,3-dihydroxy-5,7,8-trimethoxy-2-methylanthra-

quinone

Cassia sophera (Leguminosae) 1s well known for its
medicinal value [1], roots, flowers and heartwood have
been studied chemically [2-6]

From the benzene fraction of the acetone extract of the
root bark of Cassia sophera two new anthraquinones have
now been isolated and characterized by spectral and

chemical studies Both compounds (1 and 2) responded to
characteristic colour tests for anthraquinones Their 4,
and IR spectra supported the above conclusion Strong
peaks at 1460 cm~! i the IR spectrum of 1 and at
1450 cm ™! 1n that of 2, a signal at 2 35 in the 'H NMR
spectrum of 1and 2 38 1n that of 2 and 1dentification of 2-
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methylanthracene on zinc dust distillation indicated a
methyl group at the B-position 1 both compounds
Presence of two hydroxyl groups (peak at 3400 cm ™! 1n
IR and formation of a diacetate) was also observed 1n
both

In 1, molecular formula C, H, 4O, mp 261° (dec), the
presence of two methoxyl groups was also observed [7] A
strong peak at 750 cm ™! 1n the IR spectrum for C=C
suggested the presence of an unsaturated side chain in the
molecule Unsaturation estimation [81 and signals at 64 6
and 47 (s, 3H of -CH=CH,) in the "H NMR spectrum
confirmed the presence of a vinyl group The formation of
a copper complex showed the presence of chelated
hydroxyl, 1¢ a hydroxyl « to the carbonyl [9] Its A, at
430 nm 1ndicated the presence of at least two hydroxyl
groups 1n the a-position Two strong peaks 1n the IR at
1665 and 1620 cm ™! and positive response to the colour
tests with alkalh and formamide [10] and alkaline zr-

comum nitrate [ 11] confirmed a 1, 8-dihydroxy system To

ascertain the positions of the methoxyl groups the
compound was demethylated with hydriodic acid and red
phosphorus The demethylated product contained four
hydroxyl groups, since 1t gave a tetra-acetate It gave a
pink colour with methanolic magnesium acetate suggest-
ing a 1,3-dihydroxy system [12], so one of the methoxyls
must be at position 3 Negative tests for a 1,4- or a 1,5-
dihydroxy system [13] along with a signal at 67 3 (for
protons at positions 4 and 5) suggested that positions 4
and 5 were unsubstituted, so the second methoxyl must be
at position 6 or 7 The demethylated product did not give
colour with ammonium molybdate and acetic acid [14]
showing the absence of a catechol unit This ehminated
the possibility of hydroxyl being at position 7 1n the
demethylated compound, so that the vinyl group must be
at 7 and the hydroxyl (and hence the second methoxyl)
must be at position 6 This was further confirmed by
permanganate oxidation of the demethylated product
Neutral permanganate oxidation of the compound for
15 hr gave only one product identified as 3,5-dihydroxy-
trimellitic acid by direct comparison with a synthetic
sample (mmp 104°, co-TLC, AEIOH 220 nm, and super-
immposable IR) Absence of a free catechol unit 1n the
oxidation product, confirms the position of the second
methoxyl as 6 Hence 1 can be characterized as 1,8-
dihydroxy-3,6-dimethoxy-2-methyl-7-vinylanthraquinone
Thas 1s the first report of the compound in nature

Compound 2, molecular formula C,gH, 0, mp 305°
(d) revealed the presence of three methoxyl groups by
quantitative estimation [7], supported by the signal at
53 91n1ts '"H NMR spectrum [15], peaksat 2840 [16] and
1110 cm ™! 1n the IR [17, 18] The formation of a copper
complex indicated the presence of a a-hydroxyl group
Thus 1s supported by 1ts 4,,,,, at 412 nm Positive response
to the methanolic magnesium acetate test indicated the
presence of two hydroxyls at the 1,3-positions The
presence of B-hydroxyl group was further supported by its
solubility 1n sodium carbonate

Chromic acid oxidation of 2 yielded 34,6-tn-
methoxyphthalic aaad which was identified by direct
comparison with an authentic sample (mmp, co-TLC
and superimposable IR) Identification of 34,6-tr1-
methoxyphthalic acid indicates that all the three methoxyl
groups are present on one ring and two definitely at
positions 5 and 8 (corresponding to 3 and 6 positions of
3,4,6-timethoxyphthalic acid) The third methoxyl may
be at position 6 or 7 The position of the third methoxyl
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was determined by the IR spectrum of the demethylated
product which revealed only one very strong absorption
peak at 1580cm~! confirming the presence of 1,7-
dihydroxy system [19] So the third methoxyl 1s present at
7 Hence 2 1s 1,3-dihydroxy-5,7,8-trimethoxy-2-methyl-
anthraquinone An anthraquinone of this substitution
pattern has not been reported before 1n literature

EXPERIMENTAL

The root bark of Cassia sophera was extracted with hexane and
Me,CO successively The concd Me,CO extract was fractionated
mto petrol, C¢Hyg, Et,0, EtOAc and MeOH soluble portions
The CgHj fraction yielded 1 and 2, which were separated by prep
TLC

Compound 1 Yellow crystals, mp 261° (dec), molecular formula
C,9H,04, Found C, 67049, H, 47%,, OMe, 18 07 %, requires
C,6705%, H,470%,0Me, 18 23% UV AEOH ym 270 (sh), 288,

199 ish) and 420 IR uKBl’m-n‘l 1280 ‘xmn R85 16875, 1820,

Tk (i) GIIG FOU XN Vppoy FIIU, JULV, LUIT, 1V Iy 104y,

1460, 1380, 1310, 1265 1110, 1036, 995 and 750 'H NMR
(90 MHz, CDCl,) 82 35 (s, 3H, Me), 3 8 (s, 6H, 2 x OMe at C-3
and C-6),46and 47 (s, s, 1H, 2H,-CH=CH,)and 7 2 (2H, H4
and H-5) Diacetate (pyridine, Ac,0, 24 hr at room temp ) mp
245° (found Ac, 20159, C,sH,,0¢ (Ac), requires 2028%)
Unsaturation estimated 8 7%, C,,H,,04 (CH=CH,) requires
8659, Demethylated product crystallized from EtOAc-light
petrol, mp 269°, formed tetra-acetate (Ac 356 9, C, s HgOs (Ac)s
requires 35 8 %)

Neutral KMnO, oxidation Compound 1 (50 mg) in Me,CO
(50 ml) was refluxed with excess of KMnO, for 15 hr Excess of
Me,CO dsstilled off MnO, was dissolved by passing SO, gas
and the clear soln extracted with Et,O The Et,O extract was
shaken with NaHCO; and acidified with HCl It was again
extracted with Et,O The residue on crystallization from Et,O
had mp 104°, AE!QH 220 nm, identified as 3,5-dihydroxytn-
mellitic acid by direct comparison with an authentic sample
(mmp, co-TLC and supenmposable IR)

Synthesis of 3,5-dihydroxytrimellitic acid It was prepared by
heating one mole of 2,6-dihydroxytoluene with three moles of
chloroacetyl chloride n presence of dry AlICl, for 15hr The
reaction product was then oxidized with acidic KMnO, to give
3,5-dihydroxytrimellitic acid, mp 104° Found C 44857, H
24%, Calc for CoHgO4,C,44 6%, H,24% IR vEBrem ! 3430,
3010, 2980, 1710, 1640, 1610, 1520, 1400, 1200, 1060 and 910

Compound 2 Yellow crystals, mp 305° (dec), molecular formula
C,3H,60, Found C,4 65%,H,4 55%, OMe, 26 99, requires C,
6279%, H, 465%, OMe, 2703%, UVAECH ym 275 290,
328 (sh) and 412 IR vKBrem=! 3350, 3000, 2840, 1690, 1450,
1375,1315, 1110, 1032 *H NMR (90 MHz, CDCl;) 42 38 (s, 3H,
Me), 39 (5,9H,3 x OMeat 5,7and 8), 72 (s, 1H, H-6),7 7 (s, 1H,
H-4) Acetate (pyridine—-Ac,0, 24 hr at room temp) mp 278°
(Found Ac 1999%, C,sH,,0, (Ac), requires 2009%;)

Chromic acid oxidation Compound 2 (20 mg) in Ac;O (3ml)
and HOAc (1 ml) were refluxed for 05 hr CrO; (300 mg) in
HOACc (3 ml) was added and refluxed for 2 hr After work up, the
product was extracted mnto Et,O and then crystalhized It was
1dentified as 3,4,6-trimethoxyphthalic acid by direct comparison
with an authentic sample (mmp, 185°, co-TLC and super-
imposable IR)
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Abstract—A new phenolic compound, isolated from the wood of Zollerma paraensis, has been shown to be 2,4,2'-
trihydroxy-4'-methoxybenzil by spectral data and synthesis

INTRODUCTION

In previous papers [ 1, 2], we reported the 1solation of ten
flavonoids from a benzene extract of Zollerma paraensis
Hub Further studies of the more polar fraction led to the
isolation of a new compound, 2,4,2-trihydroxy-4'-
methoxybenzil (1) Benzils have not been isolated so far
from natural sources, but have been obtained only as
degradation products of hgnins [3, 4]

RESULTS AND DISCUSSION

The 'H NMR spectrum of 1, C,sH,,0¢ (M* at m/z
288), showed signals for a methoxy group (63 90), six
aromatic protons (66 50-7 50) of two 1,2,4-trisubstituted
rings and one or two chelated hydroxyl groups (br,
511 0-11 50) Methylation of 1 with methyl 10dide gave
the trimethyl ether 2, C,gH;30¢ (M* at m/z 330), the
'H NMR spectrum of which showed a new methoxyl
group comcident with the methoxyl group of 1 (63 85),
while the other two methoxy groups resonated upfield
(63 55)

*Part 3 of the series “Flavonoids and Isoflavonoids from
Zollerma paraensis” For part 2 see ref [2] A preliminary
communication of this work was presented at the 2nd
International Conference on Chemistry and Biotechnology of
Biologically Active Natural Products, Budapest, 1983

The fragmentation pattern of 1 in the mass spectrum
showed two majyor 10ns at m/z 151 (a, 1009;) and 137 (b,
90 9;), which were both shifted to m/z 165 (c, 100 %) in the
mass spectrum of the methyl derivative 2 Consideration
of the 'H NMR spectra and the typical MS fragmentation
of benzils [5] suggested for the three 10ns the structures
a—c, and consequently structure 1 for the natural product

A benzil structure was confirmed by oxidative cleavage
of 2 with alkaline hydrogen peroxide to give 2,4-dimeth-
oxybenzoic acild Direct synthesis of compound 1 by
oxidation of the corresponding benzylated chalcone by
TTN 1n perchloric acid [6] was unsuccessful, as was the
attempted synthesis of the trimethyl ether of 1 via benzoin
{7] Conversely compound 2 was synthesized by reaction
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