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In our continuing investigations on the crude drugs originated from Scrophulariaceous 

plants, we have examined the glycosidic components of Litia jcrponica Miq.(a former Japanese 

folk medicine as a diuretic, Scrophukriaceae) collected on the seashore to elucidate the 

biologically active principle of the plant, since the flavonoids have been the only constituents 

previously clarified 1) . The present communication deals with the chemical evidences of a new 

iridoid glucoside named linarioside leading to the structure(I), which is the first example of 

a chlorine containing iridoid glucoside found in nature, 

Repeated chromatography (using active charcoal-celite and silica gel) of the glycosidic 

portion obtained through the ordinary procedure from the methanolic extract of aerial parts 

furnished two iridoid glucosides in ca. 5% yield (based on the air-dried plant material) along 

with D-mannitol. The physical properties including the PMR data of the main glucoside (yield: 

3.3%) and its penta- and hexa-acetates are superimposable with those reported for antirrhinoside 

(IV), which was initially revealed from Antirrhinwn species (ScrophuZariaceae) by Scarpati et 

al.‘) 3) and has recently been isolated from Linaria vulgar& Mill. , although the direct 

comparison was not undertaken. 

Linarioside(I), the second major glucoside component, is a quite unstable and hygroscopic 

amorphous substance. It is colored dark purple by cont. HCl and yellow-brown to dark green- 

brown by Trim and Hill reagent 4) , and shows a positive Beilstein test. It exhibits the 

characteristic enol ether absorption band S) at 1663 cm 
-1 

and a broad hydroxyl band at 3460 cm 
-1 

in’ its IR spectrum(KBr) . On acid hydrolysis it gave glucose as detected by PPC and TLC( 

ccl lulose powder) . 

Acetylation of I with acetic anhydride and pyridine afforded a hexaacetate(II), C2,H3SO16Cl!) 
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Table II. The Decoupling Experiment Of III 

(100 MHZ, CDCI3) 

564 Hz 

Cl-H (3.88T, br.s. sharp singlet 

w* =2.5) 

C3-H (3.73 ‘&, d. singlet 

507) 

C4-H (4.362, d.d. sharp doublet 

J=7, 2) (J=7) 

RO - 3 
Cl - 

(A) .bu(W4 
R=If=H for I 

R=Ac, RLH for II 

R=RI=Ac for III 

OR 

1) KOH / MeOH 

2) Ac20 / Pyridine 

I: R=R)=H, linarioside 

II : R=Ac, d=H 

III: R=R&Ac 

OR 

IV: R=R)=H, antirrhinoside 

V: R=Ac, R)=H 

VI: R=RLH, harpagide 

VII: R=Ac, RI=H 

VIII: R=R’=Ac 

good yield(ca. 70% or even more) an epoxide, which was found identical in all respects(mixed 

mp, TLC, toID, and IR) with the pentaacetate(V) of antirrhinoside. Based on the mechanistic 

consideration on ready formation of antirrhinoside(IV) possessing a B-epoxy function, the 

functional group pattern including stereechemistry of linarioside(1) has become unambiguous. 

Although two alternative 8-epoxides(6,7- and 7,8-) are possibly derivable, the 7,8-epoxide is 

formed almost preferentially. The true reason is a subject of further study. 

The additional support for the location of chlorine atom at C7 is given in the PMR data 

of heptaacetate(II1). In the PMR studies on various halogenated compounds, Lack et al. 9) 

have pointed out that the signal of proton at y position to the halogen atom is observed at 




