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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 
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derivative and It was readliy characterized by standard 
procedures [l] as the analogous succmyl ester of pelar- 
gomn, 1.e as peiargomdin 3-(6”~succmyigiucoside)-5- 
gluconde. In particular, hydrogen peroxide oxldatlon 
gave 6-succmylglucose, ldentlfied by comparison with 
material produced from the cyamdm derlvatlve Ad- 
dltlonally, fast atom bombardment mass spectroscopy 
(FAB-MS) gave a molecular Ion at m/z 695, which se- 
quentially lost succmate (m/z at 595), glucose (m/z at 533), 
and succmylglucose (m/z at 433) A metastable ton at 409 
mdlcated that the Ion at m/z 533 (M-162) could be 
formed from the molecular Ion m a smgle step process. 

This 1s only the second anthocyamn succmate to be 
reported m nature and like the previous one, It appears to 
be restrlcted to the tribe Cynareae of the Composltae All 
other tribes m the family appear to contam malonate 
esters mstead [l] Identlficatlon of this pigment brings 
the number of anthocyanms acylated with aliphatic 
dlcarboxyhc acids known m the Composltae to 14, but 
many related structures undoubtedly await discovery m 
these plants. 

EXPERIMENTAL 

Pmk flowers of a garden form of Centaur-en cyanus were 

collected from plants m the Botamc Garden of Tokyo Gakugel 

Umverslty. The pigment was isolated and purified as previously 

described [I]. except that a further purification was carried out 

by means of HPLC on an ODS (IO-20 brn) column (7 x 300 mm) 

eluted lsocratlcally with HCO,H-MeCN-MeOH-H,O 
(2 2 1 20) Acid hydrolysis of the pure pigment gave pelargom- 

dm and glucose, whde alkaline hydrolysis yielded pelargomdm 

3,5-dlglucoslde and succnnc acid H,O, oxldatlon gave 6-suc- 

cmylglucose, 1dentlEed by direct chromatographlc comparison 

[cf l] with an authentic sample slmllarly prepared from cyan- 

rdm 3-(6”-succmylglucoslde)-5-glucoslde R, ( x 100) values of 

the new pigment, compared with pelargomdm 3,5-glucoslde m 

parentheses. were 70 (46) m HOAc-HCI-H,O (15 3 82), 47 (25) 

m n-BuOH-HCI (1 I), 58 (49) m BAW (4 1 5) and 41 (21) in 1% 
HCI HPLC was carried out on a C, column with gradient 

elution using 20% solvent B (MeOH-HOAc-H,O, 18 1 1) m 

solvent A (HOAc-H,O, 1 1) and mcreasmg the proportion of B 

by 2% per mm with a flow rate of 1 ml/mm and a constant temp 

of 25”, R, s were 11 55 mm for the succmate ester and 7 25 mm 

for pelargonm FAB-MS, m the positive Ion mode, gave a 

molecular cation at m/z 695, an [M - 1001 at 595, an [M - 1621 

at 533, an [M-262] at 433 and an aglycone ion at m/z 271 
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