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Abstract-Three new styrenes have been Isolated from Dorstenra barmmmna (Moraceae) and were asstgned the 
structures 6-methoxy-5-vmylbenzofuran, 4,6-dtmethoxy-5-vmylbenzofuran and 2,4_dtmethoxystyrene 

INTRODUCTION 

Dorstema barmmmna IS a seasonal Afrtcan plant whose 
roots are used m folk medicine for skin diseases In the 
literature only one paper [l] about the genus has de- 
scribed the isolatton of steroids Thts paper deals with the 
structure eluctdatton of three new styrenes isolated from 
the acetone extract of roots of the plant 

RESULTS AND DISCUSSION 

Sthca gel chromatography of the acetone extract of 
Dorstema barmmlana afforded the three new compounds 
1-3 together with bergaptene, glutmol [2] and /I-amyrm 
acetate. Hydrogen and carbon counts from the NMR 
spectra and M+ at m/z 174 in the mass spectrum mdt- 
cated a molecular formula C, rH,oO, for compound 1. 
The ‘H NMR spectrum showed the srgnals of a methoxy 
group, a vmyhc side chain, two isolated aromatic protons 
and two furan protons Cumulattvely these data account 
for a benzofuran skeleton, whtch was also supported by 
the r3C NMR spectrum, whose signals were m agreement 
wtth the literature [3] The posttton of the substttuents 
was established on consrderatron of the inter-ring 
couphng between the H-3 furan proton and the upfield 
aromatic proton (H-7) [4] Compound 1 was thus as- 
signed the structure of 6-methoxy-5-vmylbenzofuran 

Compound 3, C, ZH I 20, (M + at m/z 204) displayed a 
very stmtlar ‘H NMR spectrum, only the signal of the H- 
4 proton of 1 bemg replaced by that of a second methoxy 
group. As a confirmatton m the 13C NMR spectrum of 3, 
only one of the methoxyl signals appeared at 60 ppm [S]. 
The compartson between the 13C NMR spectra of 1 
3 evidenced downfield shift the signal C-4 and 

upfield shifts the resonances C-3a, C-5 C-7, 
as for the of the group 
Therefore 3 was the structure 4,6- 
dtmethoxy-5-vmylbenzofuran 

The ‘H NMR spectrum of compound 2, C,,H,,O, 
(M + at m/z 164), showed the signals for two methoxyls, a 
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vinyhc side cham and three aromatic protons ortho- 
ortho-meta coupled. The substttutton pattern of the aro- 
matic ring was established when 2 was oxidized wtth 
IO,-/ MnO,- to yteld 2,4-dtmethoxybenzaldehyde and 
its correspondmg actd Consequently compound 2 ts 2,4- 
drmethoxystyrene. 

Notably, metabohtes 1 and 3 are the first examples of 
natural styrenes which contam a furan mojety Com- 
pounds 1, 2 and 3 have been tested against the followmg 
mtcroorgamsms Staphylococcus aureus, S. epldermidls, 
Streptococcus faecahs, Escherlchta cob, Enterobacter 
cloacae, Klebstella oxytoca, Proteus mtrabilzs, Pseudom- 
onas aeruymosa, Acmetohacter and Candtda alhlcans, but 
they did not show any stgmficant mhtbttory acttvtty. 

EXPERIMENTAL 

Plant material Roots of Dorstema harmnnana Schwemf were 

collected m Ethtopta and a voucher sample (DB-86) ts deposited 

at the Herbartum of Centro Chrmtca de] Recettorr (Roma) 
Extractmn andfiactronatmn Powdered au-drted roots (290 g) 

were extracted exhausttvely wtth cold Me,CO Evapn of the 

Me,CO gave a residue (26 g), whtch was dtssolved m 
MeOH-H,O (9 1) and extracted several ttmes wtth hexane The 

pooled hexane extracts (21 5 g) were chromatographed on a 

sthca gel column elutmg wtth hexane-EtOAc mtxtures, to grve 

several fractrons, only two of whrch were further processed The 

former on sthca gel CC and prep TLC (CH,CI,-hexane, 9 1) 

afforded 1 (I4 mg), 2 (195 mg), 3 (265 mg), fi-amyrm acetate (80 
mg) and lupeyl acetate (traces) From the latter fractton mainly 

bergaptene (60 mg) and glutmol (25 mg) were obtamed The 

known compounds were tdenttfied by the spectral data and 
compartson (co-TLC, mmp) wtth authenttc samples 
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6-Methoxy-5-~rnylhenzofuran (1) 011, C, , H, “0, UV 
1~:~” nm (log F) 246 (4 lo), 311 (3 61), IR v~~~‘l cm-’ 1625, 

1610. 1580, 1430, 1300, 1210, 1150, 1090, ‘HNMR (CDCl,) 
6 7 50 (1 H. d, J = 2 Hz, H-2). 6 60 (I H, br d, J = 2 Hz, H-3), 7 69 

(IH, .\ H-4),~7.OO(l_H,~hr 5. H-7), 74&690(l_HI m, A_part~nf_AX,, 

H,), 5 83-5 13 (2H. m, X, part of AX,, HB), 3 86 (3H, s, OMe), 
‘% NM~K(. CDCI,I d 155 7;. 1.55 6 (.C-&C-7+,. 144 2(C-2). 1-22-i _1> 
$-8),~ 12_18_ 1.x 5 (C-3d, C-t), 1_1_8 3 (C-4), I! 3 5 (C-9). !Oh 4 (C- 

x),.94 5 (C-7),.55 9 !.~~~),.MSmiz!r~.tn~.!. 1.74 [Ml.’ (.l.Q,. I.59 
(31), 131 (37) 

2,4-Dlmrthoxyst~rene (2) 011, C,0H,202 UV nti:” nm (log 
&j zf$le ($mo), 303(3&j, i-KvzJF3ecm ~-i- 

i-m; I-U; wc~; I-4.ii); 
1260,1150,1120,‘HNMR(CDCI,) 6736(1H,d,J=XHz,H- 

6),726-670(1H,m,ApartofAX,,H,),646(1H,dd,J=8Hz+2 

Hz, H-5), 6 40( 1 H, d, J = 2 Hz, H-3). 5 73-5 00 (2H, m, X, part of 

AX,, Ho), 3 76 (6H, ~,2xOMe), 13C NMR (CDCl,) S 160 6(C-4), 

157 9(C-2), 131 3 (C-7). 127 3 (C-6). 112 2 (C-8), 104 8 (C-5), 98 4 

(C-3), 55 5 (OMe), 55 4 (OMe). MS m/z (rel mt ) 164 [M] f (lOO), 

149 (53) 
Oxldurmn of 2 Compound 2 (110mg) m Me,CO (3 ml) was 

added dropwIse to a stlrred soln of NaIO, (1 2 g) and K MnO, 

(47 me)_m H,O (4 ml).-Me&O (8 ml). The m1xtnr.c wa% stirred 

for 20 hr al room temp Evapn of the Me,CO and extractlon 

with CHCI, gave d residue which on slhca gel ylelded 2,4- 

&mcthnxyhen~ldchyde (24 mg). nn& &. 4-cbmethnxyhenz~~c 

acid (20 mg), Identified by comparison with authentic samples 

4,6-Dlmethouv-5-rlrny/hen-ofuran (3) 011. C,,H, 203 UV 

ArEFH nm (log E) 244 (454). 306 (347). IR~~,‘,‘~“crn-’ 1620. 

1600, 1580, 1530, 1400, 1350, 1300, 1140, 1100,‘HhMR 

(CDCI,) 6 7 43 (I H, d, J = 2 Hz, H-21, 6 80 ( 1 H, hr d, J = 2 Hz, 

H-3). 6 76 (1H. hr 5, H-7). 7 23-6 70 (I H, m, A part of AX,, H,), 

6 03-5 10 (2HH,~m.~X, p&of AX,. H,). 4 00.3 86 (3H~each, ‘x E. 2 

x OMe), “CNMR (CDCI,) 5 157 1. 156 (C-7a, C-5). 151 9 (C- 
4),. I.427 (C-2),. l-27 7 (C-X),. !.I.7 1 (.C-U),. l-I.3 8,. !./34. (C-5_.$-3& 

1-04 6 (C-3),~ 90 0 (C-7). 60 0 (4-OMc), 55 9 !6-OMc). MS ?n I 

(.lY?J.!nr.). 734. [M<.+ (.!oo).. !.89 (h8). I-61. C.44). 
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Abstract-A new anthocyanm acylated with succmlc acid has been Isolated from pmk flowers of Centaurra c)janus It 
has been identified as pelargomdm 3-(6”-succmylglucoslde)-.5-glucoslde 

Whife continuing our investigation ot^ malbnated. and 
other acylated anthocyanms m plants of the Composltae 
[I]; we found a new pigment m the pm!? rowers of a 
cultivated form of the corn poppy Centaurea cyanus L 
The mutation from the usual blue colour to pmk is 
probably controlled by a single gene [Z] The blue flo- 
wers were originally thought to contam cyamdm 35 
dlglucoslde, but more recent work has shown that the 

pigment is cyamdin 5-(6%uccmylgiucosld?)-5glucoslde. 
this was the first anthocyanm to be found m assoclatlon 
with succmlc acid p, 41 The same succmyl derlvatlve 
was subsequently reported m SIX other Cenraurra species 
[S] but a malonated cyamdm 3-glucoslde was found to 
occur m leaves of C cyanus and m cell cultures of the 
same plant [6] 

The new pigment of the pmk flowers is a pelargomdm 


