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Absfracr-A new lignan mglucoside was isolated fmm sesame seed. This compound 
had branched (1-12)- and (14)-glucosidic linkage, and showed antioxidative 
activity. 

We recently reported the structural determination of lipid-soluble antioxidative lignans isolated from sesame seed, 

sesamolinoll and ~esaminol ,~  in the course of isolation of novel antioxidants from plant material3 We have now 

succeeded in further purification of the other water-soluble fraction which also has strong antioxidative activity. A 

new lignan glucoside composed of three D-glucoses and (+)-pinoresin01 was also~isolated. This pinoresinol 

mglucoside, whose structure was fully determined by instrumental analyses including methylation analysis,4 was 

a characteristic compound for its sugar component and characteristic linkage pattern. In this paper, we describe 

isolation and s t ruc~ral  determination of the new pinoresinol higlucoside. 

Sesame seed (500 g) was ground and defamed with n-hexane, and extracted with 80% ethanol. The exmct was 

chargedon an amberlite XAD-2 column.5 The 50% methanol fraction had antioxidative activity. Then, this 

fraction was purified by preparative hplc using three reverse-phase columns: ODS-I0 (r.t 22 min),6 ODS-5 (r.1. 

16.5 min)? and ph-7 (r.t. 16.5 min),8 and pure KP3 (26.1 mg) was finally isolated. 

KP3 showed [a];-12.0 (c 0.136, H2O). Uv spechum showed, Xm.max (~m.max) at 278 nm (5790) and 228 nm 

(15820) in H2O. This data suggests that KP3 has phenolic residue as the partial structure. An aglycone and a 

sugar component were generated from KP3 by ueahnent with P-glucosidase. Aglycone moiety was identitied as 

(+)-pinoresin01 by comparison of the ms, nmr, uv, ir and [ a ] ~  data with those of an authentic sample.9 The 

suagr component observed as one peak by hplc analysis10 was identified as D-glucose by its retention time. After 

methanolysis of KP3 was carried out, a -  and P-methylglucoside TMS derivatives were analyzed by glc.ll The 

FAB-ms spectrum of KP3 showed m/z 845 as a [M+H]+ peak and m/z 867 as a [M+Na]+ peak. The results of 

hydrolysis and FAB-ms spectroscopy indicate that KP3 is constituted from one (+)-pinoresin01 and three 

D-glucoses. 



934 HETEROCYCLES, Val. 38, No. 5,1993 

In the l~ -n rn r  specmm of KP3, chemical shifts of anomeric proton showed at 5.18 ppm (H-GI J = 7.3 Hz), 

4.68 ppm (H-GI' J = 7.9 Hz) and 4.26ppm (H-GI" J = 7.6 Hz), respectively. The anomeric configurations were 

deduced from the homonuclear vicinal coupling constants. Values obtained f& the IH homonuclear coupling 

constants of the D-glucose moieties (7.3 Hz, 7.9 Hz and 7.6 Hz) were characteristic of P-configuration. In the 

13c-nmr spectrum of KP3.12 the C-4' at 136.5 ppm showed a dwonfield shift in comparison with C-4" at 

133.8 ppm. This data indicate that the three sugar residues are linked at the C-4' position of the pinoresinol. One 

of the 2-position carbon signal of D-glucosyl residue at 82.1 ppm showed a downfield shift in comparison with 

the other 2-position carbon signals of D-glucosyl residues observed at 74.9 ppm and 74.4 ppm. The same 

downfield shift was also observed in the case of one of 6-position carbon signal of D-glucosyl residue. One of the 

&carbon signal at 69.5 ppm showed a downfield shift in comparison with the other 6-carbon signals at 62.0 ppm 

and 60.9 ppm. These results suggest that KP3 has (1-2)-linkage and (1-6)-linkage for sugar moiety. From 

these results, three glucosidic linkages pattern are possible; 

Since the H-GI at 5.18 ppm showed a downfield shift in comparison with H-GI' at 4.68 ppm and H-GI" at 4.26 

ppm, H-G1 was linked to pinoresinol. The H-G2 at 3.70 ppm was correlated with the H-GI at 5.18 ppm by 

I H - ~ H  COSY spectrum, and the H-G2 at 3.70ppm was correlated with the C-G2 at 82.1 ppm by 1 % - 1 ~  COSY 

specmm. Hence, it was found that the C-G2 at 82.1 ppm is located at 2-position of the D-glucosyl residue which 

is linked to pinoresinol. This result eliminates the second possible KP3 smcture given above. Numbers one and 

three possible smctures were then distinguished by methylation analysis. Two peaks were observed by 

methylation analysis using G C - ~ S . ~ ~  The frst peak was determined as 1.5-0-di-acetyl-2,3,4,6-teea-0-methyl- 

D-glucitol, second peak was confirmed as 1,2,5,6te!ra-0-ace@-3,hdi-0-methyl-D-glucito from mass 

f1a~ment.14 Since the 0-2 and 0-6  positions of D-glucosyl residue were not methylated, the pinoresinol was 

found to linked with D-glucosyl residues that had the branched (1-2)- and (1+6)-glucosidic linkages. From 

these results, the structure of KP3 was confirmed as (+)-pinoresinol4'-0-P-D-glucopyranosyl(l+2) -0-[P-D- 
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OH 

KP3 
KP3 has strong antioxidative activity using the rabbit erythrocyte membrane ghost system.15 Moreover KP3 can 

he classified as proantioxidant, because KP3 has the potentiality to produce lipid-soluble antioxidative 

pinoresinol by hydrolysis with P-glucosidase of intestinal bacteria after ingestion.16 Therefore, KP3 may play an 

important protective role from oxidative damage in two different mechanisms. A direct inhibitory effect on lipid 

peroxidation in the f m  of glncoside in foods and a inhibitory effect on lipid pemxidation in the membrane lipid 

of cells and erythrocytes by the lipid-soluble aglycone after digestion. Derails of the antioxidative mechanism and 

other biological activities will be repotted soon. 
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