
1 .  

2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

J .  Folch, M. Lees,  and J° H. Sloane-Stanley, J .  Biol. Chem.,  226,497 (1957). 
M. E. McKillican and J .  A. G. La rose ,  J .  A m e r .  Chemis ts  T Soc., 4__7, No. 7, 256 (1970). 
Methods of Carbohydra te  Chemis t ry  [in Russian],  Moscow (1967). 
l~. V. Dyatovi tskaya,  T. I. Torkhovskaya,  and L. D. Berge l ' son ,  Biokhimiya, 34, 117 (1969). 

F L A V O N O I D S  O F  S e n e c i o  s u b d e n t a t u s .  

T .  K .  C h u m b a l o v ,  O .  V .  F a d e e v a ,  
a n d  T .  K .  N i k i s h c h e n k o  

I I I  

UDC 574.972 

We have isolated two flavonol glycosides  f rom the herb Senecio subdenatus L. D. B. 

Compound 1, C28H32017 mp 210-212°C, Rf  0.31 (BAW, 4 : 1 : 2 ) ;  0.56 (15% acetic  acid), [ a ] ~ - 8 5  ° (c 0.5; 
DMFA), ~max 355, 255 nm (log ~ 4.15, 4.28). ~On hydrolysis  with 5% sulfuric  acid, it was spli t  into i so rham-  
netin (yield 52%), ga lac tose ,  and glucose.  

Compound 2, C27Ha007, mp, 215-217°C, [Rf 0.29/0.55, [ a ] ~ - 9 2  ° (c 0.3; DMFA), ~max 360,257 nm (log 
4.13, 4.31); was hydrolyzed to quercet in  (yield49%), ga lac tose  and glucose.  
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Fig. 1. NMR spec t rum of the TMS ether  in CC14. 
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The i so rhamnet in  and quercet in  were  identified by their  phys icochemica l  constants  and by a compar i son  
with m a r k e r s  [1]. The p r e sence  of the sugars  in the glycosides  at C 3 and C 7 was es tab l i shed  by a spec t r a l  
invest igat ion in the UV region.  

The products  of s tepwise  acid hydro lys i s  (0.1~ hydrochlor ic  acid) were  7 -monos ides  identical  with com-  
pounds i so la ted  p rev ious ly :  i so rhamnet in  7 -O-f i -D-g lucopyranos ide ,  C22H23Oi2 , mp 250-252°C, [c~]~-40.5 °, 
and querce t in  7 -O-f l -D-g lucopyranos ide ,  C21H20012 , mp 247-248°C [ a ] ~ - 5 2  ° [2]. Alkaline hydro lys i s  [3] (0.5°~ 
KOH) yielded i so rhamnet in  3 -ga lac tos ide ,  C22H23012 , mp 198-200~C, [ ~ ] ~ - 1 2 0  ° (c 0.1; methanol) and quercet in  
3 - g a l a c t o s i d e ,  C21H20012 , mp 237-239°C, [ ~ ] ~ -  128 ° (c 0.12 ; methanol) ,  r e spec t ive ly .  The resu l t s  of a ca lcu la -  
tion of mo lecu la r  ro ta t ions  according  to Klyne [4] showed the fi--linkage and the furanose f o r m  of the galactose ,  
and this was conf i rmed  by the r e su l t s  of d i f ferent ia l  spec t roscopy  in the UV region (890, 1030, 1070 cm -t) and 
the rap id  acid hydrolys is  [5]. The NMR spec t rum of the TMS ether  in CC14 showed that the ca rbohydra tes  a re  
at tached by fi-l inkages at the C 3 and C 7 of the aglycone: d, 5.80 ppm (1H, J = 7 Hz), d 4.80 ppm (1H, J = 7 Hz) 
[6] (Fig. 1). On the bas i s  of the r e su l t s  obtained, the flavonoids i so la ted  can be c h a r a c t e r i z e d  as 3 ,4 ' ,5 ,7-  
te tr  ahydroxy-3 '  methoxyflavone 3 -O-  f l -D-ga lac to fu ranos ide -7 -O- f l -D-g lucopyranos ide  (I) and 3,3' 4 ' ,  5 ,6 -penta -  
hydroxyflavone 3 - O -  f l -D-galacofur  anoside-  7 -O-  f l -D-glucopyr anoside.  
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F r o m  a f rac t ion  of the methanol is  ex t r ac t  of the needles of P icea  aianenis" (Yeddo spruce)  [1] by p r e -  
pa ra t ive  ch roma tog raphy  on polyamide sorbent  (with c h l o r o f o r m - m e t h a n o l  as the eluent) we have isola ted 

• the total  flavonoid components .  GLC analys is  of the TMS e thers  in compar i son  with the authentic samples  
showed the p r e sence  of naringenin (RT 7.12 min, taken as 1.0), a romadendr in  (RRT 1.15), kaempfero l  (RRT 
1.86), spigenin (RRT 1.91), and quercet in  (RRT 2.56). For  identification by the GLC method, we used additions 
of authentic s a m p l e s .  

The analys is  was p e r f o r m e d  on a Tsve t -4  ch romatograph  with a f lame- ioniza t ion  de tec tor .  The column, 
300 x 0.3 cm, was filled with 5~  of SE-30 on Chromaton  N-AW-HMDS, c a r r i e r  gas helium, column t e m p e r a -  
ture 284~C, evapo ra to r  t e m p e r a t u r e  350~C. 

The nar ingenin and apigenin, which were  p r e sen t  in the f ract ion in sufficient  amount,  were  obtained by 
column ch roma tog raphy  on s i l ica  gel {with c h l o r o f o r m - m e t h a n o l  as the eluent).  N a r i n g e n i n -  mp 249-251~C 
(CH3OH), ~max 288 nm (log e 4.20), mol .  wt. 272 (mass  spec t rome t r i ca l l y ) .  

A p i g e n i n -  mp 346-348°C (CH3OH) , ~max 268, 336 nm (logc 4 2 9 ,  4.42), mol .  wt. 270 (mass  s p e c t r o m e t -  
r ica l ly) .  
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