
lo 
2. 

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

H. Hikino, C. Konno, and T. Takemoto, Yakugaku Zasshi,  83_., No. 3 ,372 (1969). 
V. Y. Isakova, A. K. Dzizenko, Y. I. Govorchenko, V. A. Denisenko, and Yu. S. Ovodov, Khim. Pr i rodn .  
Soedin., 425 (1972)o 

T H E  S T R U C T U R E  O F  A K I C H E N O L  A N D  A K I C H E N I N  

A.  S. K a d y r o v ,  A.  I .  S a i d k h o d z h a e v ,  
a n d  G.  K. N i k o n o v  

UDC 547.913.7;547.587.52 

Continuing a study of plants of the genus Ferula  [1-3], f rom the roots of Ferula  akitschensis B. Fedsch.  
gathered in July, 1974, in the Susamyr valley, Kirghiz SSR, we have isolated a substance C27H3~O6, M + 456, 
mp 162-163°C, [a , ]~-8.3  ° (c 0.9; CHC13). It is  readily soluble in ethanol and chloroform,  sparingly soluble in 
petroleum ether,  and insoluble in water;  its UV spectrum has a maximum at 260 nm (log e 4.16), which is 
charac te r i s t i c  for an aromat ic  nucleus, and its IR spectrum shows absorption bands at 1520, 1590, 1625 cm -t 
(aromatic nucleus), 1695-1710 cm -1 (ester carbonyl),  and 3200-3600 cm -1 (hydroxy group). The substance is 
new, and we have called it akichenln (I). 

When compound (I) was hydrolyzed by being heated with 5% caustic potash for 2 h, f rom the acid part  of 
the hy~trolyzate we isolated p-hydroxybenzoic acid (II) and by chromatography,  and also by NMR spectroscopy,  
we identified angelic acid (III). F rom the neutral fraction we obtained a previously unknown triol - akiehenol 

M + (IV), C15H2603, 254, mp 155-156°C, [c~]~ +37.5 ° (c 1.33; CHC13), the IR spectrum of which showed absorption 
bands at 1660 cm -1 (double bond) and 3200-3600 cm -1 (hydroxy group). On acetylation it formed a diacetate 
C19H3205 (V) with mp 105-106°C having in its IR spect rum the absorption band of a hydroxy group, which is 
te r t iary .  This is also confirmed by the fact that when the IR spect rum of the deuterated acetate of akichenin 
(V) was recorded,  an absorption band charac te r i s t i c  for the - G - D  bond was observed at 2650 cm -1 and the 
intensity of the absorption band at 3590 cm -1 had decreased.  

The presence ,  according to the NMR spectrum, of only one double bond in the triol showed its bicyciic 
s t ructure .  When the NMR spectrum of (IV) was compared with that of ferutinol (VI) [4], i twas  seen tha t the two 
compounds are  s imilar .  Judging f rom the nature of the multiplicity and the values of the chemical shifts of 
the signals of the hemihydroxyl and the olefinic protons and of the C-methyl  groups,  (IV) differs f rom (VI) only 
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Fig. 1. NMR spect rum of akichenin (in CDC13). 

Institute of the Chemist ry  of Plant  Substances, Academy of Sciences of the Uzbek SSR, Tashkent. Trans -  
lated f rom Khimiya Pr i rodnykh Soedinenii, No. 1, pp. 102-103, J anua ry -Feb rua ry ,  1976. Original ar t ic le  
submitted May 21, 1975. 

This material is protected by copyright registered in the name of  Plenum Publishing Corporation, 227 West 17th Street, New York, 3f. E 10011. No part [ 
of  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanieal, photocopying, ] 
microfilming, recording or other~se, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $ 7.50. I 

93 



by one additional secondary  hydroxy group.  The dehydrogenation of both alcohols  (IV) and (VI) gave the one 
azulene (VII). 

The mult ipl ici ty of  the signal of the secondary  hemihydroxyl  methine proton in the spec t rum of akichenol  
at 3.3 ppm (q, J1 = J2 = 10 Hz) shows that it i n t e rac t s  with only two o the r  p ro tons .  This  pa t tern  can be obse rved  
only if this hydroxyl  is p r e s e n t  at C 2 or  C~. The r e s i s t ance  of akichenol to o&dation with per iodic  acid excludes 
the C 3 posit ion. 

Thus,  it is  mos t  l ikely that akichenol (IV) has the s t ruc tu re  of the triol corresponding to (I). When (I) 
was hydrolyzed with 1% ethanolic caust ic  potash in the cold for 2 h, we obtained a monoes t e r  (VIII) with the 
composition C20H3204, M + 336, the NMR spec t rum of which showed an upfield shift  of the sexte t  at 5.5 ppm 
(H-6) by 1.6 ppm with a s imul taneous  d i sappearance  of the s ignals  of the protons of p-hydroxybenzoic  acid. 
It  follows f rom this that the p-hydroxybenzotc  res idue  is p r e sen t  at C 6 and the angelic acid res idue  a t  C2o Con- 
sequently,  akichenin has the mos t  p robable  s t ruc tu re  (I). 

1. 
2. 

3. 
4. 

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

A. Sh. Kadyrov and G. K. Nikonov, Khim. Pr i rodn.  Soedln., 59 (1972). 
A. Sh. Kadyrov,  T. Kh. Khasanov,  A. I; Saidkhodzhaev, and G° K. Nikonov, Khim. Pr i rodn.  Soedin., 808 
(1972) o 
T. Kh. Khasanov, A. I. Saidkhodzhaev, and G. K. Nikonov, Khim. P r i rodn .  Soedin., 807 (1972). 
A. I. Saidkhodzhaev and G. K. Nikonov, Khim. P r i rodn .  Soedin., 166 (1974). 

C A T E C H I N - 7 - X Y L O S I D E  F R O M  S p i r e a  h y p e r i c i f o l i a  

T .  K .  C h u m b a l o v ,  L .  T .  P a s h i n i n a ,  
a n d  N .  D° S t o r o z h e n k o  

UDC 547.972 

As repor ted  previous ly  [1], in an invest igat ion of the s t ems  of S..: hyper ic i fo l ia  we found two catechin 
glycosides .  The p r e s e n t  pape r  de sc r ibe s  an invest igat ion of a catechin xyloside.  

The glycoside ex t rac ted  f rom the raw ma te r i a l  with methanol was separa ted  f rom cateckins  and poly- 
flavones by chromatography  on Kapron using m e t h a n o l - c h l o r o f o r m  (9 : 1) as eluent. The separa t ion  of the 
flavan glycosides  f rom one another  was achieved by subsequent  chromatography  on s i l ica  gel (with e ther  and 
ethyl aceta te  as eluents) .  

The glycoside was isolated in the fo rm of co lo r less  needles with the composit ion C20H22010 , mp 165-167°C, 
[~]~ - 1 8 . 0  ° (c 3.89; acetone).  The e l emen ta ry  ana lyses  of  the substance i t se l f  and of i ts  de r iva t ives  c o r r e s -  
ponded to the calculated f igures .  

In the products  of acid hydro lys i s  (+)-catechin and xylose were  found. Acylation by acet ic  anhydride in 
pyridlne yielded a heptaacetyl  der iva t ive  C34H36017 in the fo rm of co lor less  needles  with mp 179-181°C [o~]2i~ 
- 75.0 ° (c 0.12; acetone) ,Rf  0.28 on T LC in b e n z e n e - a c e t o n e  (9 : 1) ; NMR (CDC13) 5 (ppm): 1.94 (1 alip Ac), 2.02 
(3 alip Ac of a sugar) ,  and2.22 (3 a rAc ) .  Methylat ionwith diazomethane at room tempera tu re  for  120 h gave a 
t r imethyl  der iva t ive  C23H28010 in the fo rm of pla tes  with mp 172-173°C, [c~]2i~-70.0 ° (c 0066; methanol);  Rf  0.44 
in the b e n z e n e - a c e t o n e  (9 : 1) sys tem;  NMR (CDCI3), 5 (ppm): 3.78 (1CH30), 3.89 (2CH30). The acetyl  and 
methyl  der iva t ives  were  purif ied on columns of s i l ica  g e l - C h r o m a t o n  (5:1) using mix tu res  of benzene and 
acetone (9 : 1 and 7 :3 )  as  eluents .  A t e t r aace ty l t r ime thy l  der iva t ive  of catechin xyloside was obtained with R f  
0.43 in the b e n z e n e - a c e t o n e  (9:1) sys tem;  M + 632, which co r responds  to the calculated molecu la r  weight. The 
formation of a t r i -  and not a t e t ramethyl  e the r  with diazomethane and the p r e sence  of the signal of an aliphatic 
acetyl  group at6 1.94 in the NMR spec t rum showed that the sugar  is at tached to the phenolic hydroxyl .  
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