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Abstract-The leaves of Cassia Joribunda afforded N’,Ns-dibenzoylspermidine, physcion, 5,7’-biphyscion and 5,7’- 
physcion-physcionanthrone whose structures were determined by MS, ‘H and 
by chemical methods. 

’ 3C NMR spectra1 analysis as well as 

INTRODUCTION 

The genus Cassia is known to possess important medi- 
cinal properties and is a rich source of anthraquinones 
and flavonoids. CassiaJIoribunda Cav. (syn. C. laevignta) 
is one of the Cassia species growing in Ethiopia. The 
pods, roots and seeds of this plant have yielded the 8- 
mono-, and digalactosides of physcion as well as chryso- 
phanol and emodin [l-3]. Flavonoids including ombuin 
and quercetin have also been reported from the roots, 
leaves and seeds [4-61. Our investigation of the leaves of 
C. Jloribunda has resulted in the isolation and identifi- 
cation of two new bianthraquinones for which the names 
floribundone-1 (1) and floribundone-2 (2) are suggested, 
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in addition to physcion (3) and N’,N’-dibenzoyl- 
spermidine (4). The sptrmidine alkaloid (4) has not been 
reported from natural sources previously. 

RESULTS AND DISCUSSION 

The chloroform extract of the leaves of C. floribunda 
was chromatographed to afford the common anthraquin- 
one, physcion (3) (see Experimental) and an orange 
pigment, which was shown by MS and ‘H NMR to be a 
mixture of two closely related compounds. These two 
compounds could not be separated, even though the 
mixture can be slightly resolved on oxalic acid-impreg- 
nated TLC (silica gel, benzene). This mixture was dis- 
solved in aqueous potassium hydroxide (0.2 M), followed 
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by acidification with concentrated hydrochloric acid and 
extraction with chloroform to yield only one of the 
components of the mixture, floribundone-1, for which 
structure I is proposed. This compound shows the 
characteristic colour reactions of hydroxyanthraquin- 
ones. Reductive cleavage with alkaline sodium dithionite 
gave only physcion (TLC comparison). The UV-VIS 
absorption of 1 resembles that of physcion 171. The IR 
spectrum of 1 showed a weak shoulder at 1665 cm ’ and 
an intense band at I640 cm ’ for the non-chelated and 
chelated carbonyl groups. The MS showed a molecular 
ion at rn,is 566, which corresponds to a dehydrodimer of 
physcion (m/z 535), which may be formed by loss of 
methoxy from M’ and cyclization of the 8’-hydroxyl 
group onto C-6, and an ion at m/z 283 which corresponds 
to the physcion monomer. The ‘H NMR of 1 showed four 
distinct peaks in the chelated hydroxyl region, six aro- 
matic proton signals, two methoxy signals and two 
methyl signals indicating 14 aromatic protons in the 
parent compound. Since anthraquinone has only eight 
aromatic protons, it follows that compound 1 has to be a 
bianthraquinone, with a molecular formula of 

C,,H#,,, which is in agreement with the value 
566.1223 obtained for [M] + by HRMS. Floribundone-I 
(1) and physcion (3) have similar ‘H NMR spectra. The 
chemical shifts for the protons of 1 were assigned using 
the data for physcion from ref. [S]. 

The most striking difference between the spectrum of I 
and that of physcion is the presence of two singlets at 
67.57 (I H) and 6.83 (I H) in the spectrum of 1, whereas the 
corresponding signals in the spectrum of physcion appear 
as doublets at 57.32 and 6.60 (J=2.5 H7). The latter 
signals represent the H-5 and H-7 of physcion, re- 
spectively. This is consistent with a 5-7’ coupled bianthra- 
quinone structure, which would give rise to the appear- 
ance of two singlets fbr the protons at positions 5’ and 7. 
There is a small uplield shift for H-4 and Me-3 probably 
due to the twisted conformation of the dimer which 

would result in the shielding of these protons by the other 
anthraquinone moiety. The DEPT spectrum of 1 showed 
four methyl signals at (522. I, 22.2, 56.5 and 56.6, and five 
C-H signals at 6 103.6, 104.6, 121.1, 123.9 and 124.4. The 
intensity of the C-H signal at (S 121.1 is much higher than 
any of the other C-H signals probably representing two 
C-H signals. The observation, that out of the above 
signals for six C-Hs, only two have chemical shifts 
appropriate to C-5 and C-7 [9], further supports the 5-7’ 
coupling of the bianthraquinone structure. 

An important observation made about the second 
pigment 2 was its transformation to floribundone-I (1) by 
treatment with base and subsequent acidification. This is 
a reaction which often brings about the conversion of 
anthrones to anthraquinones. It was, therefore, suspected 
that floribundone-2 may be a physcion-(physcion- 
anthrone) dimer. The HRMS of the mixture of 1 and 2 
shows ions at m/z 552.1415 ([Ml T of2calc. 552.1420) and 
fragments at WI/Z 283 and 269 arising by cleavage of the 5- 
7’ bond of 2. The ’ H NM R spectrum showed four signals 
integrating for four protons in the chelated hydroxyl 
region, six aromatic protons. two methoxy signals and 
two methyl signals. Signals at 66.53 and 7.56 for H-7 and 
H-5, respectively, appear as singlets supporting the 5-7’ 
coupling of the bianthranoid system. The ‘H NMR sig- 
nals of 2 were assigned by comparison with those re- 
ported for anhydrophlegmacin (5) [lo] (Table 1). 

The alternative structure which would have the 0x0 
group at C-10 and the CH? group at C-10’ is ruled out 
from the ‘H NMR data since in this case the protons at 
positions 2 and 4 would have chemical shifts greater than 
67, and those at positions 2’. 4’. 5’, and 7 would resonate 
below (i7. The signal of the methylene protons at C-IO 
slightly overlap with the methoxy signals and appear at 
6 2 3.9. Anthrone hydrogen signals are usually observed 
at 64.3 [IO]. The shielding of (‘11 0.4 ppm observed for 
these hydrogens in 2 ma) be due to the twisted confor- 
mation of the dimer about the 5-7’ bond. which would 

Table I. ‘H NMR data of physcion (3) (100 Mhz), lloribundonc-1 (1) and flori- 
bundone- (2) (400 MHz. CDCI, TMS as int. standard). 
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I’-OH 

2,-H 

3’-Me 

4-H 

5,-H 

6’-OMe 

8’-OH 

12.26 S 
7.04 hr b 

2.45 s 
7.57 hr s 
1.32 d. J = 2.5 

3.92 s 
6.60 d, J-2.5 

12.05 F 

12.10 s 

7.04 hr d. J = 2.0 

2.35 s 

7.42 hr d. J = 2.0 

3.82” 5 

6.83 S 
12.05 S 

12.20 s 

7.06 hr (1. J = 2.0 

2.45 .\ 
7.67 hr d, .I = 2.0 

7.57 ., 
3.85’ S 

13.10 S 

12.30 s 

6.64 hr s 

2.25 \ 

6.52 hr s 

3.85” z 
6.53 .\ 

12.05 s 
3.x- 3.9t 

I?. IO < 
7.0X hr rl. J = 2.0 

7.45 ., 

7.66 hr ti. .I = 7.0 

7.56 \ 

3.75* 5 

13.10 \ 

J in Hz. 

*May be interchanged. 

tNot distinctly observed. probably overlapped by the OMe signals 
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126.83, 128.34, 128.44, 131.11, 131.25, 134.74, 134.79. 167.23, 

167.48. 
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