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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 slhca gel and the 
sterol fraction was fractionated further by HPLC Each 
subfraction was analysed by GC and GC/MS leading to 
the ldenttication of the sterols of the mixture (see Table 1) 
by comparison with known standards As it has been 
normally found m red algae, cholesterol was by far the 
most abundant constituent of the mixture, which also 
contamed Czs and Cz9 saturated and unsaturated com- 
ponents It ts interesting to note that desmosterol was 
present, m small amount, in the free state but we were 
unable to detect any side chain hydroxylated sterol 

EXPERIMENTAL 

General HPLC was camed out on a Whatman Partlsd M9 
lo/50 ODS-2 column using an RI detector (mobde phase 
MeOH) GC was on a fused s111ca capillary column (12 m 
x 0 02 mm) coated with methyl sihcone fluid (Hewlett-Packard) 

Computerized GC/MS was on a V-n-Mat CH7-A mstrument 
at 70 eV 

Plant maternal Gtgartma skottsbergu was collected at Puerto 
Madryn, Chubut, Argentma m winter at 8 m depth Voucher 
spectmens have been deposIted at the Centro Naclonal 
Patagdmco, Puerto Madryn 

Extractton and analyszs Fresh algae (3 4 kg) were freeze-dned 
and the residue (12 kg) was extracted with MeOH (2 x 2 1) 
yleldmg an extract winch was partitioned between EtOAc and 
Hz0 The syrup obtamed by evapn of the orgamc solvent (4 45 g) 

was chromatographed twice on s&a gel columns eluted WUI 
toluene and toluen~H#& (1 1) to separate the free sterol 
fraction Ttus fraction (99 mg) was punt% by HPLC yieldmg 
four subfractlons that were analysed by GC and GC/MS 
techmques Identdicatlon of each sterol was made by comparison 
wrath the MS data of authentic samples (see Table 1) 

Acknowledgements-We thank Dr A Borasso (Centro Naclonal 
Patag6mco) for collectlon and classficatlon of the algae and 
Prof C DJerassi (Stanford Umversity) for authentic samples We 
are also indebted to the Organuatlon of the American States for 
financial support 

REFERENCES 

Goodwin, T W (1974) m Algal Phystology and Bzochemtstry 
(Stewart, W D, ed ), Botanical Monographs, Vol 10 
Blackwell Sclentdic Pubbcattons, London 
Goad, L J (1978) m Manne Natural Products Chemacal and 
Blologzcal Perspecrrues (Scheuer, P J , ed ), Vol II, Chap 2 
Academic Press, New York 
Amm, V, Chdlerm, R, Scmto, S , Trmgah, C, Cormac~, M 
and Furnan, G (1982) Naturallsta SICI~ S IV, VI (Suppl), 1, 
pp 95-106 
Combaut, G , &dormer, L , Teste, J and Pedersen, M (1981) 
Phytochemtstry 20, 1748 
Francisco, C , Combaut, G , Teste, J , Tar&ml, C and 
DJerassl, C (1979) Sterouis 34, 163 
Kabore, S A, Combaut, G, Vldal, J P, Codomler, L , Passe& 
J , Gerard, J P and Ross~, J C (1983) Phytochemtstry 22,1239 

Phytochwtry, Vol 23, No 11, pp 2689-2691, 1984 0031~9422/84 $3 00 +0 00 
Pmtcd III Great Bntarn Q 1984 Pergamon Press Ltd 

ANTHRAQUINONES FROM 

SHUKJA* 

Department of Chermstry, University of Allahabad, Allahabad, India, *Department of Pharmacology, M L N Medical College, 
Allahabad, India 

(Reused recerved 12 Aprd 1984) 

Key Word Index-Cass~a sophera, Legummosae, 1,8-dlhydroxy-3,6almethoxy-2-methyl-7-vlny~nth~qulnone, 
1,3dlhydroxy-5,7,8-tnmethoxy-2-methylanthraqumone 

Abstract-Two new anthraqumones have been Isolated from the root bark of Cawa sophera and charactemed 
as 1,8-dlhydroxy-3,6-d~ethoxy-2-methyl-7-v~nylanthraqu~none and 1,3-dlhydroxy-5,7,8-trlmethoxy-2-methylanthra- 
qumone 

Cassaa sophera (Legummosae) 1s well known for Its 
mdcmal value [l], roots, flowers and heartwood have 

chermcal studies Both compounds (1 and 2) responded to 

been studled chenucally [2-6] 
characteruW colour tests for anthraqumones Then & 
and IR spectra supported the above conclusion Strong 

From the benzene fraction of the acetone extract of the peaks at 146Ocm-’ m the IR spectrum of 1 and at 
root bark of Cassaa sophera two new anthraqumones have 1450 cm-’ m that of 2, a signal at 62 35 m the ‘H NMR 
now been Isolated and characterzed by spectral and spectrum of 1 and 2 38 m that of 2 and ldentficatlon of 2- 
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methylanthracene on zmc dust dlstdlatlon mdlcated a 
methyl group at the /?-position m both compounds 
Presence of two hydroxyl groups (peak at 3400 cm-’ m 
IR and formation of a dmcetate) was also observed m 
both 

In 1, molecular formula C19H,,0,, mp 261” (de@, the 
presence of two methoxyl groups was also observed [7] A 
strong peak at 75Ocm-’ m the IR spectrum for C==C 
suggested the presence of an unsaturated side cham m the 
molecule Unsaturatlon estnnatlon [8J and signals at 64 6 
and 4 7 (s, 3H of -CH=CH,) m the H NMR spectrum 
confirmed the presence of a vinyl group The formatlon of 
a copper complex showed the presence of chelated 
hydroxyl, 1 e a hydroxyl a to the carbonyl[9] Its &, at 
430 nm indicated the presence of at least two hydroxyl 
groups m the a-position Two strong peaks m the IR at 
1665 and 1620 cm-’ and positive response to the colour 
tests with alkali and formarmde [lo] and alkaline ar- 
comum nitrate [l l] confirmed a 1,8-dlhydroxy system To 
ascertain the positions of the methoxyl groups the 
compound was demethylated wth hydnodic acid and red 
phosphorus The demethylated product contamed four 
hydroxyl groups, since it gave a tetra-acetate It gave a 
pmk colour with methanohc magnesmm acetate suggest- 
mg a 1Jdlhydroxy system [12], so one of the methoxyls 
must be at position 3 Negative tests for a 1,4- or a 1,5- 
dlhydroxy system [13] along with a signal at S7 3 (for 
protons at positions 4 and 5) suggested that posltlons 4 
and 5 were unsubstituted, so the second methoxyl must be 
at position 6 or 7 The demethylated product did not @ve 
colour wth ammomum molybdate and acetlc acid [14] 
showing the absence of a catechol unit This ehmmated 
the posslblhty of hydroxyl being at posltlon 7 in 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 oxldatlon of the demethylated product 
Neutral permanganate oxldatlon of the compound for 
15 hr gave only one product identified as 3,5dlhydroxy 
trlmelhtlc acid by direct comparison Hrlth a synthetic 
sample (mmp 104”, co-TLC, 1&H 220 nm, and super- 
nnposable IR) Absence of a free catechol unit in the 
oxldatlon product, confirms the position of the second 
methoxyl as 6 Hence 1 can be characterized as 1,8- 
dlhydroxy-3,6-dlmethoxy-2-methyl-7-vmylulnone 
This 1s the first report of the compound m nature 

Compound 2, molecular formula ClsH160,, mp 305” 
(d) revealed the presence of three methoxyl groups by 
quantitative estnnatlon [7], supported by the signal at 
63 9mrts ‘H NMR spectrum [15],peaksat2840[16] and 
1110 cm-’ m the IR [17,18] The formation of a copper 
complex Indicated the presence of a a-hydroxyl group 
This 1s supported by rts 1, at 412 nm Positive response 
to the methanohc magnesium acetate test indicated the 
presence of two hydroxyls at the 1,3-posItions The 
presence of j?-hydroxyl group was further supported by Its 
solublhty m sodium carbonate 

Chromic acid oxldatlon of 2 yielded 3,4,6-tn- 
methoxyphthahc acid which was ldenttied by direct 
comparison with an authentic sample (mmp, co-TLC 
and supenmposable IR) Identlficatlon of 3,4,6-tn- 
methoxyphthahcacld indicates that all the three methoxyl 
groups are present on one rmg and two defimtely at 
positions 5 and 8 (correspondmg to 3 and 6 posItions of 
3,4,6_tnmethoxyphthahc acid) The third methoxyl may 
be at position 6 or 7 The position of the third methoxyl 

was determmed by the IR spectrum of the demethylated 
product which revealed only one very strong absorption 
peak at 158Ocm-’ confirmmg the presence of 1,7- 
dlhydroxy system [19] So the third methoxyl 1s present at 
7 Hence 2 IS 1,3-drhydroxy-5,7,8-tnmethoxy-2-methyl- 
anthraqumone An anthraqumone of this substltutlon 
pattern has not been reported before m hterature 

EXPERIMENTAL 

The root bark of Cassm sophera was extracted Hrlth hexane and 
Me&O successively The coned Me&O extract was fractionated 
mto petrol, C,H,, Et,O, EtOAc and MeOH soluble portlons 
The C,Hs fraction yielded 1 and 2, which were separated by prep 
TLC 

Compound 1 Yellow crystals, mp 261” (de@, molecular formula 
C19H1606r Found C, 67 04 %, H, 4 7 %, OMe, 18 07 %, requires 
C, 67 05 %, H, 4 70 %, OMe, 18 23 % UV nEH nm 270 (sh), 288, 
322 (sh) and 430 IRvEcm -I 3350, 3010, 2855, 1675, 1620, 
1460, 1380, 1310, 1265, 1110, 1036, 995 and 750 ‘HNMR 
(90 MHz, CD&) 62 35 (s, 3H, Me), 3 8 (s, 6H, 2 x OMe at C-3 
and C-6), 4 6 and 4 7 (s, s, lH, 2H, -CH=CH,) and 7 2 (2H, H-4 
and H-5) Dmcetate (pyrldme, Ac,O, 24 hr at room temp ) mp 
245“ (found AC, 20 15x, C,,H140, (Ac)~ requires 2028%) 
Unsaturatlon eshmated 8 7%, C,,H1306 (CH=CH,) requires 
8 65 % Demethylated product crystalbzed from EtOAc-bght 
petrol, mp 269”, formed tetra-acetate (AC 35 6 %, C,,HB06 (Ac)~ 
requires 35 8 %) 

Neutral KMnO, oxtdat~on Compound 1 (SO mg) m Me,CO 
(50 ml) was refluxed Hrlth excess of KMnO, for 15 hr Excess of 
Me&O dlstdled off MnO, was dissolved by passmg SO, gas 
and the clear soln extracted urlth Et,0 The Et,0 extract was 
shaken with NaHCOJ and acidtied with HCI It was agam 
extracted wth Et,0 The residue on crystalhzatlon from Et,0 
had mp 104”, lzH 220 nm, Identified as 3,5dlhydroxytn- 
melhtlc acid by direct comparison with an authentic sample 
(mmp, co-TLC and supenmposable IR) 

Synthesis of 3,5_dzhydroxytrunellltlc acul It was prepared by 
heating one mole of 2,6dlhydroxytoluene with three moles of 
chloroacetyl chlonde m presence of dry AICl, for 15 hr The 
reaction product was then oxldlzed wth acldlc KMnO, to @ve 
3,5dlhydroxytnmelhtic acid, mp 104” Found C 4485%, H, 
24%,Calc forC,H,O,,C,446%,H,24% IRvgcm-’ 3430, 
3010,2980, 1710,1640, 1610, 1520,1400, 1200, 1060 and 910 

Compound 2 Yellow crystals, mp 305” (dec), molecular formula 
C,sH1607 Found C, 4 65 %, H, 4 55 %, OMe, 26 9 %, requires C, 
6279x, H, 465%, OMe, 2703x, UVrlgHnm 275, 290, 
328 (sh) and 412 IR v= cm -’ 3350, 3000, 2840, 1690, 1450, 
1375,1315,1110,1032 ‘H NMR (90 MHz,CDCl,) 62 38 (s, 3H, 
Me), 3 9 (s, 9H, 3 x OMe at 5,7 and 8), 7 2 (s, lH, H-6), 7 7 (s, lH, 
H-4) Acetate (pyndm+Ac,O, 24 hr at room temp ) mp 278” 
(Found AC 19 99 %, CIsH140, (AC& requires 20 09 %) 

Chromzc acid oxufatton Compound 2 (20 mg) in Ac20 (3 ml) 
and HOAc (1 ml) were refluxed for 0 5 hr 00, (300 mg) in 
HOAc (3 ml) was added and refluxed for 2 hr After work up, the 
product was extracted mto Et,0 and then crystalhzed It was 
identified as 3,4,6-tnmethoxyphthahc acid by direct comparison 
with an authentic sample (mmp, 185”, co-TLC and super- 
imposable IR) 
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Abstract-A new phenoltc compound, isolated from the wood of Zollernla paraenws, has been shown to be 2,4,2’- 
tnhydroxy-4’-methoxybenzll by spectral data and synthesis 

INTRODUaION 

In previous papers [ 1,2], we reported the lsolatlon of ten 
flavonolds from a benzene extract of Zollernta paraensls 
Hub Further studies of the more polar fraction led to the 
lsolatlon of a new compound, 2,4,2’-tnhydroxy-4’- 
methoxybenzll (1) Benzlls have not been isolated so far 
from natural sources, but have been obtained only as 
degradation products of hgnms [3, 43 

RESULTS AND DISCUSSION 

The ‘H NMR spectrum of 1, C15H1206 (M+ at m/z 
288), showed signals for a methoxy group (63 90), WC 
aromatic protons (66 50-7 50) of two 1,2,4-tnsubstltuted 
rmgs and one or two chelated hydroxyl groups (br, 
6 11 O-l 1 50) Methylatlon of 1 with methyl iodide gave 
the trlmethyl ether 2, C1eH,sOs (M+ at m/z 330), the 
‘H NMR spectrum of which showed a new methoxyl 
group comcldent with the methoxyl group of 1 (63 85), 
while the other two methoxy groups resonated upfield 
(63 55) 

*Part 3 of the senes “Flavonolds and Isoflavonolds from 
Zollernla paraensw” For part 2 se-e ref [2] A preliminary 
communication of this work was presented at the 2nd 
Intematlonal Conference on Chemistry and Biotechnology of 
Iholo@cally Active Natural Products, Budapest, 1983 

The fragmentation pattern of 1 m the mass spectrum 
showed two major ions at m/z 151 (a, 100%) and 137 (b, 
90 %). which were both shifted to m/z 165 (c, 100 %) m the 
mass spectrum of the methyl derivative 2 Conslderatlon 
of the ‘H NMR spectra and the typical MS fragmentation 
of benzlls [5] suggested for the three Ions the structures 
a-c, and consequently structure 1 for the natural product 

A benwl structure was confirmed by oxldatlve cleavage 
of 2 with alkaline hydrogen peroxide to gve 2,4dlmeth- 
oxybenzolc acid Direct synthesis of compound 1 by 
oxldatlon of the corresponding benzylated chalcone by 
TTN m perchlorlc acid [6] was unsuccessful, as was the 
attempted synthesis of the tnmethyl ether of 1 via benzom 
[7] Conversely compound 2 was synthesized by reaction 

OR‘ R’ R= 
aH Me 

+0--c OR* bH H 
c Me Me 


