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Angel ica t e rna t a  Rglo et Sehmalh. is a h igh-mountain  herbaceous  plant which grows in the Tien-Shan 
at a height of 3600-4000 m above sea  level  and has not p rev ious ly  been studied chemica l ly .  

We have inves t igated the roots  and epigeal  par t  of the plant col lected in Sep tember  in the per iod of 
the ripening of the frui t  (Zarafshanski i  range,  Remon Pass) .  

The dr ied and comminuted  roots  (1 kg) were  t r ea t ed  with methanol .  When the methanol ic  ex t rac t s  
were  concentra ted ,  a cons iderab le  amount of a substance  with mp 178-180°C, identified by a mixed mel t ing  
point as suc rose ,  deposited.  The f i l t r a te  f rom this was concentra ted ,  diluted with water ,  and t r e a t ed  with 
e ther .  The ex t rac t  was dist i l led.  This  yielded 92.5 g (9.25%) of an oily res idue  with a specif ic  odor  which 
contained two components  giving a red colora t ion  with diazot ized sulfani lamide (R~f 0.0 and 0.2) and one 
component  (Rf 0.09) not giving this reac t ion  but having a bright-blue f luorescence  [ n - : h e x a n e - b e n z e n e -  
methanol  (5 : 4 : 1) sys tem;  pape r  impregna ted  with a 10% solution of f o r m a m i d e  in methanol] .  

On chromatograph ic  separa t ion  on alumina,  elution with 5.5 l i t e r s  of pe t ro leum e ther  gave a f rac t ion  
with Rf  0.95. This  was then dist i l led in vacuum at 140-145°C/1 m m  Hg. The dis t i l la te  was r e e h r o m a t o -  
graphed on A1203, giving a yellow, oily, neu t ra l  substance  with the composi t ion C12H1402, readi ly  soluble in 
ca rbon  t e t r ach lo r ide ,  benzene,  and pe t ro leum ether ,  and insoluble in water .  On t r e a t m e n t  with alkali ,  the 
subs tance  underwent i r r e v e r s i b l e  changes,  f r o m  which it followed that  it is ne i ther  a sesqu i te rpene  lactone 
nor  a coumar in  laetone.  The UV spec t rum (in chloroform)  had s t rong absorpt ion in the 260-350 nm range 
with m a x i m a  on this background at 276 nm (inflection),287, 294, and 325 nm (log ~ 3.95, 3.96, 3.93, 3.91) 
and a min imum at 307-312 nm (log e 3.52), which is specif ic  fo r  the eh romophore  of butyl idenephthalides.  
The IR spec t rum had absorpt ion  bands at 1760-1780 cm -1 (C =O of an unsa tura ted  3~-laetone) and 1632 em - I  
(C=C bond in conjugation). The NMR spec t rum (in CC14, taken on a ffNM-4H-100/100 MHz instrument)  had 
s ignals  cor responding  to the s t ruc tu re  of l i g u s t i l i d e -  doublets at 6.12 and 5.86 ppm, J =10 Hz (olefinie p r o -  
tons in a s i x - m e m b e r  ring), t r ip le t  at 5.12 ppm, J =  8 Hz (olefinic proton in a s ide  chain) - and three  me thy-  
lene groups adjacent  to a double bond - mul t ip le ts  in the 1.8-2.6 ppm region, toge the r  with methyl  and 
methylene  groups,  0.75-1.6 ppm. The resu l t s  of a cons idera t ion  and compar i son  of the spec t roscop ic  f ind- 
ings showed that the subs tance  was identical  with l igusti l ide,  a s ample  of which, i sola ted f rom Angelica 
s inens is  [1] was kindly given to us by Dr.  O. Motl. F rac t iona l  vacuum dist i l lat ion at 80-100°C/1 m m  and 
140-160°C/1 m m  yielded us another  two phthalides with M + 204 and 220 having f ragmenta t ion  in the m a s s  
s p e c t r a  s i m i l a r  to that  of l igusti l ide,  which we have provis iona l ly  cal led te rn in  and terni t in .  The i r  NMR 
s p e c t r a  had the s ignals  cha r ac t e r i s t i c  for  l i g u s t i l i d e -  a t r ip le t  at 5.06 ppm, J =7.5 Hz, two doublets at 
5.84 and 6.15 ppm, ff=10 Hz, and a mul t ip le t  in the 2.1-2.5 ppm region with an intensi ty of 6 H, but with a 
h igher  in tegra l  intensi ty  o f  the s ignals  of the methylene  and methyl  groups than in the case  of l igust i l ide.  
These  resu l t s  pe rmi t  the conclusion that  t e rn in  and te rn i t in  a r e  homologs of l igusti l ide and contain side 
chains consis t ing of f ive and six carbon a toms .  In addition to this ,  a component  with M + 192 was detected,  
in the m a s s  spec t rum of which the f r agmen t s  were  located two units h igher  than in l igust i l ide,  which can 
be explained by the p r e s e n c e  of dihydrol igust i l ide in the plant.  As accompanying subs tances  we isola ted 
f l - s i t o s t e ro l  and a keto acid with mp 168-169°C (from ethyl aceta te) .  

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

1. B. Tr iv ide ,  L. Vol icer ,  and O. Motl., Ceskos l .  F a r m a e i e ,  1966, No. 4, 206. 

O r d e r  of the Red Banner  of Labo r  Inst i tute  of the C h e m i s t r y  of Plant Substances of the Academy of 
Sciences of the UzbekSSR. T rans l a t ed  f rom Khimiya Pr i rodnykh Soedinenii, No. 3, pp. 387-388, May-June ,  
1971. Original  a r t i c l e  submit ted  J anua ry  29, 1971. 

O 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoeve¢ without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

373 


