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The sesqui te rpene  lactone inulicin has prev ious ly  been isolated f r o m  Inula japonica (Japanese inula) 
[1]. In addition to inulietn, f r o m  this plant we have obtained a sesqui te rpene  lactone with the composi t ion 
C15H2204, mp 174-176°C (from ethyl acetate) ,  [a]~ +90.22 ° (c 2.66; ethanol). The NMR spec t rum of the new 
laetone is e x t r e m e l y  close to that  of inul[cin (Fig. 1). 

With acet ic  anhydride in pyrldine,  the lactone f o r m s  an aceta te  identical  with acetyl inulicin.  Con- 
sequently, the second lactone isolated f r o m  Japanese  inula is deacetylinulicin.  

In the preceding  communica t ion  we gave the s t ruc tu re  of tnulicin. The resu l t s  of a subsequent study 
of the NMR spec t rum of inulictn and its NMR spec t rum with the addition of the pa ramagne t i c  shift  reagent  
Eu(DPM)3 has enabled the conformat ion  of the molecule  of this lactone to be es tabl i shed.  

By compar ing  the coupling constants  J4,5 in inulicin (8.5 Hz) and oxidized te t rahydroinul ie in  (6 Hz), 
we have deduced the cls addition of the lactone ring to the s e v e n - m e m b e r e d  ring. The smal l  values of the 
coupling constants  J5,e' and J~,6 (2.1 and 4.0 Hz) show that the dihedral  angles between the H~, H e, and the 
H5, H e, protons  a r e  acute.  In the spec t rum of inulicin with the addition of the pa ramagne t i c  sal t  Eu(DPM) 3 
(Fig. 2b), the signal of the H e protons  (JL6=4.0 Hz) is g rea t ly  shifted, which shows the spat ia l  propinquity 
of the hydroxy group and an H e proton (an H e pro ton  and the hydroxy group occupy quas i -ax ia l  posi t ions  in 
the molecule) .  A la rge  d i sp lacement  is also observed  for  the signal of the methyl  group at C 2 which shows 
the mutual c is  a r r a n g e m e n t  of this methyl  group and the hydroxyl.  Also in favor  of a quas i -ax ia l  a r r a n g e -  
ment  of the H 2 pro ton  is the value of the sum of J8,2 +J8',2 (5 Hz), which is compara t ive ly  l a rge  for  long- 
range constants .  

The averaged  values of the coupling constants  of the protons  of the methyl  group at C 7 with the p r o -  
tons at C e a re  different .  With the quas i -ax ia l  p ro ton  (at C e) the value of the constant  Je, CH 3 is 1.5 Hz, while 
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Fig. 1. hrMR spec t rum of deacetyl inulicin in CDC13. 
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Fig. 2. Change of the chemica l  shifts in the NMI:t spec t rum ofinul icin 
on the addition of the reagent  Eu(DPM)3: a) NMR spec t rum of inulicin; 
b) NMR spec t rum of inulicin with the addition of Eu(DPM) 3. 

with the quas i -equa to r i a l  p ro ton  it is l e s s  than 0.5 Hz. Since the hydrogen a toms at C~ and C 2, and also at 
C~4 and C ~, occupy analogous posi t ions  in the molecule ,  l a rge  values of the coupling constants  of the protons  
at C 8 with the pro ton  at C 2, occupying the quas i -ax ia l  posit ion, mus t  be expected.  This p e r m i t s  the follow- 
ing s t ruc tu ra l  fo rmulas  (Ia and Ib, respect ive ly)  to be put forward  for  inulicin and deacetyl inulicin:  

RO - (GH2) 3 

: a  a--Ac U 
0 

, b R = H  

E X P E R I M E  NTA L 

Isolat ion of Deacetylinulicin (Ib). The res in  f r o m  the Japanese  inula, a f te r  the prec ip i ta t ion  of the 
inulicin [1] [according to TLC in s i l ica  gel in the b e n z e n e - m e t h a n o l  (9 : 1) sys tem,  two spots with R f  0.15 
and 0.07] was ch romatographed  on s i l ica  gel and eluted with e ther .  The c rys ta l l ine  total  lac tones  isolated 
were  r ech romatographed  on s i l ica  gel and eluted with benzene.  The f i r s t  f rac t ion  gave a white c rys ta l l ine  
substance with R f  0.16, identified as inulicin, and the subsequent f rac t ions  gave a white c rys ta l l ine  sub- 
stance with R f  0.09, composi t ion  C15H2204 ffrom ethyl acetate) ,  with mp 174-176°C, [(~]}~ +90.22 (c 2.66; 
ethanol), mol .  wt. 266. IR spec t rum (paraffin oil), Urea x, cm-~: 3530 (OH), 1730 and 1658 (~-methylene in 
a T-lactone).  UV spec t rum:  ;~max 203 nm (e 12,579). 
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Aeetylat ion of Deacetylinulicin.  P repa ra t ion  of Acetylinulicin.  A mixture  of 0.1 g of deacetylinulicin,  
1 ml  of acet ic  anhydride, and 2 ml  of pyridine was kept at room t e m p e r a t u r e  for  12 h, diluted with water ,  
and ex t rac ted  with e ther ,  and the ex t rac t  was washed with 5% HC1 solution and with water .  Af ter  the sol-  
vent had been dist i l led off, c ry s t a l s  were  obtained with mp 83-85°C (from ethanol), compositionC19Hz606. 
The IR and NMR spec t r a  were  identical with those for  acetylinulicin.  A mix ture  with acetylinulicin gave 
no depress ion  of the mel t ing point. 

S U M M A R Y  

1. F r o m  Inula japonica a new sesqui te rpene  lactone - d e a c e t y l i n u l i c i n -  has been isolated.  

2. Spatial fo rmulas  have been put forward  for  inulicin and deacetyl inulicin (Ia and Ib, respect ive ly) .  
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