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Summary: The chemical constitution of safflor yellow B, a quinochalcone 

glycoside from the flower petals of Carthamus tinctorius L has been ~-- -_ _I 

characterized as 1 _, mainly on the basis of spectral means. 

We have recently reported the structures of carthamin (red pigment) and 

safflor yellow A (yellow pegment) isolated from the flower petals of C tincto- 

G.1) 

-. - 

We now wish to report the isolation and structural determination of 

the second yellow quinochalcone C-glycoside, safflor yellow B (A), 2) contained 

in the same flower petals. 

I 
n, 

, 
_ . 1’ CH2Oii 

Crude yellow pigment juice, squeezed from reddened flower petals 2) of c -- 
tinctorius --.---__I was treated with active carbon, which in turn extracted with 

pyridine to give yellow powder. Successive column chromatography of the 

pigment on cellulose with different solvent systems (e.g. BuOH/AcOH/H20=4:l:2~ 

gave a yellow substance exhibiting a sinqle spot on a TLC plate. Further 

chromatography of the pigment on Sephadex LH-20 (H20) and then on Toyo Pearl 
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Bw-40F (65% MeOH) gave the yellow pigment safflor yellow B (0.0044% yield from 

fresh flower petals), which showed Rf 0.59 on cellulose TLC using n-BuOH/AcOH/ 

H20 (=4:1:2). 

The 400 MHz 'H nmr spectrum (D20) 3) of the pigment exhibited peaks due to 

two p-hydroxycinnamoyl moieties at 66.80 and 7.43 (each 4H, AB,J=9.0 Hz), 6 

7.27 and 7.39 (each 2H, AB, J=15.0 Hz) and signals corresponding to three 

hexose moieties between 62.6-5.0 ppm. An AMX system, confirmed by decoupling 

experiments, was observed at 6 4.92 (t, J=7.5 Hz), 4.42 (d, J=7.5 Hz), 3.89 (d, 

J=7.5 Hz). Moreover, an unusually shielded broad doublet (lH, J=8.2 Hz), with 

a characteristic splitting pattern for H5 of glucopyranoside, appeared at 6 

2.72. However, since the 
1 
H spectrum exhibited a complex overlapped pattern 

except for the above peaks, safflor yellow B heptadecaacetate 4) was prepared 

and its 'H spectrum (CDC13, 500 MHz) was studies (see Fig. 1, Table 1 and 2). 

The acetate displayed four phenolic and enolic acetyl groups and thirteen 

alcoholic acetyl groups, at 2.32-2.40 and l-87-2.06 respectively. Other 

signals were correlated with each other by extensive decoupling experiments. 

The presence of two non-equivalent glucopyranoside moieties with all of the 

JCD ' JDE ' JEF ' JFG of 9.4 Hz were clearly demonstrated. The third sugar 

moiety turned out to be an open-chain hexose, by assigning H a_g protons of the 

acetyl compound as shown in Fig. 1. The coupling constants in Table 2 can be 

explained satisfactorily by allotting glucitol structure to this moiety. 

Since C 
4 

of this moiety bears bulky groups, 

and the attractive gauche interaction 5) 
Cg is expected to be anti to Cd, 

between the C-O bonds of the glucitol 

moietity predicts the presence of almost equal amount of two main conformations 

2 and 3_in equilibrium, in conformity with the observed coupling constants. 6,7) 

The FAB mass spectrum (DMSO-glycerol, 
8) 

Xe) of Ldisplayed a peak at m/z 1067, 

corresponding to C48H58027+1. In the UV-VIS spectrum (MeOH), absorption 

maxima at 408 (E 22,600), 330 (~14,600) and 240 nm (E 10,900) were observed. 

Comparison of these data with those of safflor yellow A [400 (10,200), 335 

(6,200), 226 (7,800)) coupled with the above gross molecular weiqht and 
1 
H nmr 

data, suggested that safflor yellow B was composed of two unequivalent 

chalcoquinoids similar to that of safflor yellow A, two unequivalent 

glycopyranose and one glucitol. The l3 C nmr data 9) supported this conclusion 

and moreover, showed that these components are connected together through C- 

glycosidic linkages, like safflor yellow A. 

Taking into consideration all of the above results, together with bio- 

genetic relationship, the constitution of safflor yellow B is best expressed 

by formula 1. The configurations at C*s are not yet clear at present, however. 

If they are-not identical, non-equivalency of the two chalcoquinoids and two 

glucopyranose moieties in the nmr is readily understood. However, even if 

both of chiralities are identical, and moreover rotation around the Cg-quinoid 

bonds is not hindered as shown by formula x, 

unequivalent, 

they can,b," magnetically 

since they correspond to A part of ::CH-C*-OR moiety, where C** 

is asymmetric. 
H 
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