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F rom a methanolic extract  of the needles of Larix s ibir ica (Siberian larch) by chromatography on 
polyamide and elution with 30% aqueous methanol we have isolated a fraction containing three substances.  
The chromatography of this fraction on polyamide in a nonaqueous sys tem [ch lo roform-methano l  (95:5)]  
yielded an individual compound with mp 173-175°C (methanol), laiD 2° -23 .01  ° [c 0.25; m e t h a n o l - w a t e r  (1 : 
1)1. 

The UV absorption at 267 and 350 nm (log ~ 4.28, 4.20, 4.24, 4.33)* and the frequency of the s t re tch-  
ing vibrations of the C =O group in the IR spec t rum (1660 cm -1) show the flavonoid s t ructure  of the com- 
pound. In the NMR spectrum,  two doublets (6 =6.28 and 6.50 ppm, J=2 .6  Hz) correspond to two protons at 
C 6 and C 8 of r ing A. The lateral  phenyl ring is para-subst i tuted.  This is shown by the bands of the defor-  
mation vibrat ions in the IR spec t rum (810, 840 cm-1) and by two doublets (6= 6.98 and 8.11ppm) in the NMR 
spect rum.  The constant J=9 .0  Hz corresponds  to the interaction of the protons at C2, and C3, and those 
at C5, and CG, which are  in the ortho positions with respec t  to one another.  A signal at 6 12.68 ppm is due 
to the proton of a 5-OH group, the presence of which is also confirmed by a bathochromic shift of the long- 
wave maximum by 44 nm in the presence  of A1C13. A broad singlet (width 60 Hz) with its center  at 6 =9.82 
ppm is due to the protons of the 4t-OH and 7-OH groups,  leading to a displacement of the shor t -wave max-  
imum by 8 nm and of the long-wave maximum by 19 nm in the UV spect rum in the presence  of sodium ace-  
tate.  

A signal at 6 = 5.49 ppm rela tes  to the protons of a glycosidic substi tuent.  The fl configuration of 
the glycosidic ag lycone -  sugar bond was shown by hydrolysis  with f l-glucosidase.  

Acid hydrolysis  gave the aglycone, with mp 269-272°C (aqueous methanol) with a yield of 61%, which 
cor responds  to a monoglycoside.  

In the NMR spec t rum of the aglycone there is no signal at 6 = 5.49 ppm. The doublets corresponding 
to the protons at C G and C8, at C 2' and C~ T, and at C3 t and CsT agree with the corresponding signals of the 
protons in the spec t rum of the glycoside. The appearance of a free 3-OH group on hydrolysis  is sa t i s fac-  
tori ly confirmed by the increase  in the bathochromic shift in the presence  of A1C13 in the UV spect rum of 
the aglycone as compared with the spec t rum of the glycoside (55 nm). Consequently, the aglycone is 3 ,4 ' , -  
5,7-tetrahydroxyflavone (kaempferol). 

The hydrolysate was shown to contain glucose by paper chromatography [but 'anol -pyr id ine-H20 (10 : 
3:3)1. 

The experimental  resul ts  that we have obtained permit  the compound isolated to be charac te r ized  
as kaempferol  3-glucoside (astragalln),  which has been found in the flowers of Aesculus hippocastanum L. [1]. 

The NMR spect ra  were taken by V. K. Voronov on a BS487B spec t rometer .  Dimethyl sulfoxide was 
used as solvent and as internal standard.  The values of the chemical shifts are  given relat ive to the signal 
of hexamethyldisiloxane. 

*As in Russian original - Publ isher .  
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