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through the stem by the procedure daiuibed previously [l]. 
After 2days of incubation in the gramhouse, the young shoot was 
haM?xtalandanaly=xi. 

E.xtroct&n and kolatiar of a new llnonoid. Limonoids were 
extracted from 15 seedlings (82g) by procedures previously 
deacriba! [l]. ‘Ibe total extract wxs plocad on the top of a silica 
gel column (1.6 x 18 an). The column was clutai, stepwk, by 
ina&g concns of EtOAc in M 500 ml each of 35.40.45. 
50 and 55% EtOAc. Fractions omtaining the compound of 
interest were still contaminated with nomilin. Therefore, the 
combined fractions were further purilicd by a preparative TLC 
plxtc, which was developed with solvent system b (see below). 

Analysis o/limonoti. The isolate obtained above was analysed 

by~,rrnd’HNMR(Ul(i”CNMRspactrrNMR~wac 
obtained with a JEOLFT spcctromcta, JNM-GX 270 WB. 
L&died mctabolita obtained from [“CJaatate fading were 
analyscd with a Bathold Automatic TLC-linear Analyxcr LB 
2832. TLC plates were developed with solvent systems: 
(a) EtOAc-cyclohcxane (3 : 2k (b) CH,Cl,-McOH (97 : 3) and 

(c) EIOAc-CH,CII (2 : 3). Liionoids wm rev& by spraying 
p&tcs with Ehrkh’s vt followed by HCI @ m [7j. 
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Abetract-From the sads of Cassk hirsute a new bianthraquinooc, 4,4’-bis(l,3,8-trihydroxy-2-methyl-kmethoxy 
anthraquinooe) and a titcrpenoid 3/3,16/3,22-trihydroxykoisohopane have been isolated. 

INl’RODUCTlON 

Spa53 of Cassiu are rich source of flavoooids [l]. 
anthraquinooes [2] and polysac&ridcs [3 and the plant 
possess0 important medicinal properties 2 43. 

RESULTS AND DISCUSSION 

Aye~owcrystallinep~t(l~CllHllOIIr([M]~ at 
m/z S98), mp > 300’ (dcc.) and a tritcrpcooid (2). 
C&M&, ([M -H201+ at m/z 442), mp 211 o were 
isolated from the ethyl acetate extract of the dcfattcd seeds 
of cassia hirsuta. 

Compound 1 contained two methyl groups, two mcth- 
oxyl groups and gave a pink colour with mcthanolic 
magnesium acetate [S] for the presence of a chelated (a- 
hydroxy) hydroxyl group. The xolubility of the compound 

in5%aq.sodiumbicarbonateandaptalrat3440cm-’in 
its IR spectrum showed the P~CSCDCC of at least one j- 
hydroxyl group. A medium band at 2910 and 2890 cm- ’ 
indicated the presence of a methoxyl and a methyl group, 
respectively. Sharp and strong bands at 1630 and 
1668 cm-’ suggested the presence of chelated and ooo- 
chelated carbooyl groups. The dKH at 260, 390 and 
44Oum indicated that 1 was a polyhydroxy anth- 
raquioone [6,7]. 

On acetylatioo, a hexaacetyl derivative, CuH,,OI, 
(la), mp 213”. was obtained. The IR spectrum of 18 
showed a phenol& acetate band at 1770 cm- ’ and a oon- 
chelated carbooyl a1 1668cm-‘. Thus, out of twelve 
oxygen atoms in compound 1, four occur as quinone 
carbony groups, which arc both chelated (163Ocm- ‘) 
and non-chelated (1668 cm- ‘) as revcakd from a com- 
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parison of the IR spectra of 1 and la. This contirmed the 
presence of a bianthraquinonoid chromophore in 1. The 
mass spectrum in addition to the molecular ion peak at 
m/z 598 had strong peaks at [M - 171, [M - 183. [M 
-75-J and [M - 1033 exhibiting the loss of water and 
multiple loss of carbon monoxide typical of hydroxyl 
anthraquinone [8]. The high molecular weight of 1 
([M] + at m/z 598) also supported the bianthraquinonoid 
nature of 1. 

Reductive cleavage of I with lithium aluminium hy- 
dride or with alkaline sodium dithionite [9] gave lb, 
C,eH,zOs. mp 250”. as the only product. Compound lb 
was identified as 1.3.8~trihydroxy-2-methyl-Cmethoxy 
anthraquinone by colour reactions [lo, 111, UV, IR, 
NMR, MS and co-chromatography with a natural sample 
[12]. This suggests that 1 is the dehydro dimer of lb, 
~ikz0~. 

The ‘H NMR spectrum of la showed signals at 62.10 
(s. 6H, 2 x C-Me), 3.89 (s. 6H, 2 x OMe), 2.45 (s. 6H, 
2 x AC), 2.40 6H. (s, 2 x AC), 2.34 6H, 2 x (s, AC), 7.65 
(d, 2H, J = 2.5 Hz, H-5, H-5’) and 6.84 (d, 2H, J 
= 2.5Hz, H-7, H-7’). Comparison with the NMR spec 
trum of the acetate of lb [signals at 62.10 (s, 3H, C-Me), 
3.89 (s, 3H,OMe), 7.89 (s, 1H. H-4), 7.67 (d, lH,J 
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= 2.5 Hz, H-5), 6.85 (d, H-l, J = 2.5 Hz, H-7), 3.89 (z, 3H), 
2.43 (s, 3H), 2.39 (s, 3H) (each due to AC)] confirms that 1 
is a symmetrical dehydro dimer of lb. 

In the ‘HNMR spectrum of la a singlet at 
67.89 (assigned to H-4) is absent, showing a C-4, C-4 
inter anthraquinone linkage Thus the compound 
is 4,4’-bis( 1,3,8-trihydroxy-2-methyl-bmethoxy anthra- 
quinone). 

Compound 2, CseHszOs ([M -HzO]+ at m/z 442), 
mp 2 1 1 “, gave all the colour tests for a triterpenoid and its 
IR spectrum showed a peak at 324Ocm- ’ for hydroxyl 
groups. Aatylation gave a monohydroxy diacetate (2a), 
CIbHs60,, ([Ml’ at m/z 544), mp 225”. The IR spectrum 
of k showed peaks at 3600 (tertiary-OH), 1735,1755 and 
1240-125Ocm-’ (acetoxy). Tbe ‘HNMR spectrum 
(300 MHz, CDCI,) of 2n showed signals at 60.85 (3H, s, 
18a-Me); 1.05 (3H, s, 4B_Me); 1.1 (3H, s, 4a-Me); 1.16 (3Y 
s, lO/LMe)and 1.19 (6H,s, 8/?- and 14a-Me)for six tertiary 
methyl groups [ 13,141. Two methyl groups in a hydroxy- 
isopropyl side chain (Me-C-(OH)-Me) appeared at 6 1.50 
(3H, s, C-29) and 1.52 (3H, s, C-30). The signals at 62.06 
(3H, s) and 2.08 (3H. s) were due to the two acetoxyl 
methyl groups (2 x OAc). The singlet at 62.92 (1 H) which 
disappeared with DzO was due to the tertiary hydroxyl 
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groups. The 3-axial (a) proton appeared as a doublet at 
S4.2(1H,.l=7.5Hx).Aweakmultipktat65.55(1H)for 
the 168 (axial) proton, as is usually observed in 3& and 
16/?-acetoxy triterpenes [IS]. 

The mass spectrum of 2a showed a molecular ion peak 
at m/z 544 together with peaks at m/z 526 [M -HzO]+. 
466[M-HzO-HOAc]+,426[M-HOAc-58]+,424 
[M -2 x HOAc]+, 249, 59. 

The oxidation of 2 with CrOs-pyridine [16] gave a 
monohydroxy diketone (Zb), mp 232”. and a dihydroxy 
monoketone (2e), CseHseOs, mp 228”. The diketone 2b 
readily isomerized to the a&unsaturated ketone 2d by 
refluxing with EtOH-HCl (5%); C30H.+e02r mp 234”. 
The easy isomerization indicated the presence of two 
other hydroxyl groups at C-16 (secondary) and C-22 
(tertiary), respectively. Easy acetylation indicated the two 
secondary hydroxyl groups of 2 appeared to be equitorial 
(8). On considering all the above facts compound 2 may 
be represented at 3/?,16/?,22-trihydroisohopane. This is 
also confirmed by mp, mmp and co-chromatography with 
an authentic sample obtained from the flowers of Mollugo 
hirra [ 171. 

EXPERIMENTAL 

Dried and crushed suds were extracted with reIIuxing petrol 
and then with rclIuxing EtOAc and conal. The omcd extract 
contained five spots (silica gel TLC) which were separated by a 
silka gel column using dilkent solvents. The EtOAc fraction 
gave a single spot on TLC (sika gel, &I&-EtOAc, 4: I), yellow 
compound (1) crystaked from EtOAc-pctrol (1: 3) mp > Uwp. 
(C&x C, 64.21; H, 3.68. Fouod: C, 64.20, H, 3.70%) 
UVI~“nm: 240,290,430. IRvzcm-‘: 3349 2960,2800, 
1675,I630,1150. The acetate was prepared with AclO-pyridine 
mp213”.UVI~Hnm:260,290,440.1Rv~cm-*:1770,1663, 
1668.1455 1348. 

Vacuum dried product 1 (100 mg) was dissolved in aq. 1 N 
Na,CO, (200 ml) and a soln of sodium dithionite (20 mg) in Hz0 
(100 ml) WBS added through a filter paper. After gcntk shaking 
for 5 min a vol of 1 N HCl equivalent to the NasCOs present 
was cautiously added. The yellow solid (lb) wa precipitated and 
ctystalbzed from HOAc, mp 250”. 

Tbe C,Hs-MeOH (4: 1) eluate of the silks gel column gave a 
single spot on TLC (silica gel, EtOAc) of compound 2, crystaI- 
lized with CHCl,-MeOH mp 211”. (Cak.: C, 78.21; H, 11.38. 
Found: C. 78.01%; H, 11.16 %.) The acetate was prepared with 

Ac@-pyridine, mp 225”. IRvzcm-‘: 3600,1755,1735.1240, 
1250. ‘H NMR (300 MHt,CDCl,): 60.85 (3H,s, Me), I.05 (3H.s. 
Me), 1.10 (3H, s, Me), 1.16 (3H, s, Me), 1.19 (6H, s. 2 x Me), 1.50 
(3H, s, H-29), 1.52 (3H, s, H-30), 206 (3H, @and 208 (3H, s), both 
due to acetoxy methyl groups (2 x OAc), 4.2 (1 II, d, J = 7.5 Hz), 
5.55 (s, 1Ii). 

Oxldorion of compotusd 2. A cold soIn of 2 in dry pyridine (5 ml) 
was added to a slutry of CrO,-pyridinc complex at 0” with 
stirring and kft ovem&ht at room tmcp. The reaction mixture 
was poured into ia and the nxovcrcd product crystallized from 
petroKHCl,, mp 232”. 

a$-Unvatvatai ketone zd frcwn 2b. Compound 2b was 
dissolved in dry EtOH (4 ml) and dry EtOH-HCI (5 %, 4 ml) was 
added. The soln was rctluxed for 3 hr. The raxtion mixture was 
poured into ia and the raxxercd product cryxtnllkd from 
MeOH, mp 234”. 
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