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Abstract-Two prenylated bianthrones, an anthran-10-01 and a new emodin derivative were isolated for the first time 
from the root bark of Psorospermum tenu~olium, together with several known metabolites typical of the genus. 

INTRODUCIION 

The genus Psorospermum is a source of vismiones and 
other biogenetically linked anthranoids, which show 
cytotoxic activity Cl-33 and feeding deterrence [l]. 
Following our chemosystematic investigation on the 
secondary metabolites of the tribe Vismieae 
(Hypericoideae), we report on our examination of the root 
bark of Psorospermum tenuifolium, collected in Nigeria. 

chemical behaviour very close to those of bianthrone Al. 
In Table 1 a comparison of the mass fragmentation ions 
of bianthrones Al, A2a and A2b is presented. The loss of a 
geranyl chain (as C,,,HIL) from [M] l was seen in the 
spectrum of 2, the loss of a prenyl chain (as C,Hs) in that 
of 4 and the losses of a geranyl chain and a prenyl chain in 

RESULTS AND Dl.SCU!SSION 

Acetylvismione D (1) [4] and vismione D (la) [S] are 
the main components of the cold acetone extract of 
P. tenuijblium (- 25 and 8 %, respectively). Vismiones 
usually co-occur with the corresponding anthrones, bian- 
thrones and anthraquinones, which are at least partially 
their transformation products formed during the iso- 
lation [6]. 3-Geranyloxychrysophanol (the geranyl ether 
of emodin) and the corresponding 9-anthrone were 
isolated again, as well as bianthrone Al (2) [7]. Vismione 
H (1 b) [8], where a prenyl chain is present instead of the 
geranyl one, was isolated as a minor component (3%). 
Madagascin (the prenyl ether of emodin) and its 9- 
anthrone were found as expected. 
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Two new bianthrones were also obtained and assigned 
structures 3 and 4 and the names bianthrone A2a and A2b. 
The two compounds Cb5H,,0s and C~,,HJsOsr respect- 
ively, showed spectral (‘H NMR, UV and IR) data and 

l Part 5 in the series ‘Chemistry of Psorosprrmw! genus’, for 
part 4 see ref. 143. A preliminary report was presented at the 
International Symposium on the Chemistry of Natural Products, 
Edmonton, Canada, 23-26 June 1985. 

t Author to whom correspondence should be addressed. 
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Tabk 1. Mass fragmentation of biinthrones Al, A2a and A2b 

Al (2) A2a (3) A2b (4) 

WI+ 
EM-C,,H,J+ 
EM -G&J + 
Eal’ 
Eb3: 

;;- 

*m/z (ret. int.) 

782 (17)* 7 14 (2) 646 (2) 
646 (3) 578 (2) 

646 (1) 578 (2) 
510 (9) 510 (2) 510 (2) 
392 (15) 392 (17) 

256 (100) 324 256 (42) (100) 324 256 (72) (100) 

Table 2. ‘% NMR smtra of ant- 
hraquinones 6 and 7 (CDCI,) 

c W 7 

1 166.2 165.7 
la 110.3 110.1 
2 108.9 108.6 
3 162.8 162.4 
4 107.8 107.6 
4a 133.6 133.1 
5 118.7 118.7 
Sa 135.5 135.1 
6 148.5 148.3 
7 124.6 124.4 
8 165.4 165.0 
8a 114.0 113.6 
9 191.0 190.6 
10 182.2 182.0 
11 22.1 221 
12 66.0 65.8 
13 121.3 121.2 
14 142.7 142.3 
15 16.7 16.7 
16 39.9 36.5 
17 22.3 23.2 
18 43.5 77.8 
19 70.9 73.1 
20 30.0 29.3 
21 29.4 26.4 

that of 3. The losses of both the 3. and 3’-O-substituents 
gave in each case the ion [a]+, corresponding to the 
molecular ion of em~nb~nthrone. Moreover bian- 
throne Al gave the ion @I+, corresponding lo the 
molecular ion of the geranyl ether of emodinanthrone, 
whereas bianthrone A2b gave ion [c] +, corresponding to 
the molecular ion of the prenyl ether of emodinanthrone. 
Notably bianthrone A2a showed both peaks @]” and 
[cJ+.In~lthe~sthe~~,~d]+,~~~~nd~to 
the molecular ion of emodinanthrone. Both compounds 3 
and 4 on acid treatment gave emodin bianthrone, as a 
mixture of meso and ( 2 ) forms, as did bianthrone A 1 [7]. 
The structures 3 and 4 are in agreement with the co- 
occurrence of the component anthrones. 

A~tyl~s~one F [9], vismione F [7] and emodin were 
also isolated and identified by comparison with authentic 
samples. The low intensity molecular peak (2 %at m/z 340) 

in the EIMS spectrum of a new pigment C&,HZ005, 5, was 
confnmed in the CIMS spectrum (base peak at m/z 341). 
Its ‘H NMR spectrum showed a close similarity with that 
of emodin in the aromatic region as well as the presence of 
two chelated hydroxyl groups. In addition the signals of a 
y;?‘~~ethy~llyl chain were displayed, and the chemical 
shifts suggested a link with an spJ carbon. Only the 
absorbance of a chelated CO was present in the carbonyl 
region of the IR spectrum and accordingly the UV 
spectrum showed the presence of a chromophore less 
extended than in anthraquinon~ of the emodin type (A,, 
N 430 nm) and comparable with those of xanthones or 
benzophenones (J.,, * 36Onm). These data and the 
existence of an undetermined oxygen (from the molecular 
formula) are consistent with the structure of a lo- 
isoprenylemodinanthran-10-01 (5). Notably in the mass 
spectrum the loss of the prenyl chain (as &HP) from 
CM]’ gave rise to the oxonium ion e, C,$H, ,05 (base 
peak). 

The emodin derivative CZJH2s06, 6, also present in the 
extract, has been reported from Psorospermumfelrifugum 
[Z’J. We have now isolated a more polar pigment 
CfJHZ807, 7, closely related to 6. The ‘H NMR (in the 
aromatic region)and UV-VIS spectra were coincident and 
the difference between the two compounds, ie the extra 
oxygen of 7, was localized on the Cl0 chain. In the mass 
spectrum of 7 the loss of the C,, chain gave the base peak 
as in those of 6 and 3-geranyloxyemodin. A broad triplet 
(1H) at 63.83 suggested the presence of a CH,CX(OH) 

Q 
oup in 7, whiie the com~son.(Table 2) between the 

jC NMR spectra of the two compounds was conclusive. 
The close coincidence of the carbon signals was perturbed 
at the level of C-16 and C-18 was thought to bear the new 
oxygen by its large paramagnetic shift to 677.8. The 
smaller downfield shifts of C-17 and C-19 and upfield 
shifts of C-16, C-20 and C-21 were in agreement with the 
introduction (B and y effects) of an oxygen in C-18 [lo]. 
Thus structure 7 was assigned to the last new metabolite. 

EXPERtMENTAL 

Pkmt material. Roots of P. t~~u~lj~ were collazted in 

Nigeria by one of us (J.U.O.). A voucher s@men PST-85 is 
deposited in the Herbarium of Centro Chimica dei R-tori. 

Extraction andfracrionurion. Airdried, finely ground bark of 
roots (310 g) was extracted exhaustively with cold Me&O, the 
~l~ext~s~~nga~idueof~~,CCofa~oftheextmct 
(10 g) on silica gel elutal with CH,C&-EtOAc mixtures afforded 
nine fractions (PTI-P’I9) which on furthe.r purification yield& 
3-geranyloxycbrysophanol[S] (lWmg,mp 124-126”)fromPTl 
(crystallition from Et,O); 3-geranyloxychrysophanol(23O mg) 
and madagascin [I l] (140 mg, mp 157-l 58”) from PT2 (sika 
gel; C,H,-hexane, 2: 1); 3-~ranylox~~methyl-l,g~ihydroxy- 
anthraquinone [12] (120 mg, mp 98-99”). ~~~nanthro~ 
[ 1 l] (60 mg, mp 16%l&V’), friedeiin (60 mg), bianthrone Al 175 
(2, 50 mg, mp 134-136”), bianthrone A2a (3. 12Omg) and 
bianthrone A2b (4, 30 mg) from PT3 (siiica gel; C,He-hexane, 
3: 1, and C6H& acetylvismionc D [4] (1.2.5 g, mp 65-W) from 
PT4 (silica gel; CH,Ci& vismione H [S) (260 mg, mp 109-f 12”) 
from PT5 (silica gel; CH$&); acetylvismione F [9) (lSOm& 
mp 118-120”) from PT6 (silica gel; CH2CII-EtOAc, 19: 1); 
emodin (350 mgb 3.( 18,19_dihydro-19-hydroxygeranyl- 
oxytCmethyl-1,8dihydroxyanthraquinone 123 (6, 80 m& mp 
tos-toti*), betutin (3Omgf and t~isopentenylemodinaothmn- 
lo-01 (S, 25 mg) from PT7 (silii gek CH,C&-EtOAc, 9: lk 
vismione D [S] (2,800 mg, mp 142-W”) and vismione F [q 




