
S E S Q U I T E R P E N E S  O F  T H E  R O O T S  O F  I n u l a  g r a n d i s  

L .  P .  N i k o n o v a  a n d  G .  K .  N i k o n o v  UDC 547.913.5:668.5 

We have prev ious ly  r epo r t ed  the isolat ion f rom the roots  of Inula grandis  Schrenk of the total  sesqu i -  
te rpene lactones which, according to TLC,  cons is ted  of eight subs tances .  F r o m  this mix tu re  two compo-  
nents were  i so la ted to  which the names  grandin [1] and igalan [2] were  given.  Continuing a study of the l ac -  
tones ,by repea ted  column and th in - l aye r  ch romatography  we have isola ted another  four subs tances .  

When the column was washed with benzene containing methanol ,  a substance  C15H2003 with mp 2 70°C 
(decomp.),  Rf  0.58 ( c h e r r y - r e d  spot), readi ly  soluble in methanol ,  ethanol,  and benzene,  and spar ingly  so l -  
uble in aqueous ethanol,was obtained. I ts  IR spec t rum (Fig. la) exhibited bands at 1770 cm -1 (carbonyl of 
a y - l ac tone ) ,  1670, 1419, 1440, and 1140 cm -1 (exocyclic methylene group in conjugation with a lactone 
carbonyl) ,  896, 830, and 850 cm -1 ( p r i m a r y - t e r t i a r y  double bond), 3400 cm -1 (hydroxy group), and 2945, 
2840, and 2880 cm -1 (C-methyl  groups) .  The re  were  no absorpt ion m a x i m a  in the 210-360 nm region of the 
UV spec t rum,  which shows the absence of conjugation. The substance is neut ra l  and p o s s e s s e s  the p r o p e r -  
t ies  of a lactone:  it d isso lves  in alkalis  on heating and is r ep rec ip i t a t ed  unchanged on acidif icat ion.  The 
chemica l  p rope r t i e s  and the spec t r a l  c h a r a c t e r i s t i c s  show that this substance  is a sesqui te rpene  lactone,  
and we have provis iona l ly  cal led it igalin. 

The s ame  f rac t ions  yielded a second substance with the composi t ion  C~5H2602, mp 102-102.5°C (aque- 
ous ethanol),: R f  0.20 {bright c r i m s o n  colorat ion),  which we have cal led igalol.  I ts  IR spec t rum (Fig. lc)  
shows s t rong absorpt ion bands at 1640,1440, and 890 cm -1, which are  c h a r a c t e r i s t i c  for  a p r i m a r y - t e r t i a r y  
double bond, and a broad  band in the 3200-3400 cm -1 region (hydroxy group).  On compar ing  the spec t ra l  
c h a r a c t e r i s t i c s  (IR and m a s s  spec t ra ) ,  it can be seen that igalol  is identical  with the diol which we obtained 
by the reduct ion of igalan with sodium borohydr ide  and, consequently,  has  the s t ruc tu re  I (see Fig.  l c ) .  The 
dif ference in the mel t ing points of the natural  and synthetic products  is probably  due to the fact  that the l a t -  
t e r  consis ts  of a mix tu re  of e p i m e r s .  

The washing of the ch romatograph ic  column with methanol  yielded a compound C~sH2sOs, mp 320 ° (from 
ethanol), read i ly  soluble in wate r ,  and soluble in cold ethanol,  e ther ,  benzene,  and ch lo ro fo rm.  It is neut ra l  
and does not r eac t  with carbonyl  r eagen t s .  I ts  IR spec t rum (see Fig.  lb) has bands at 3280-3250 and 1080, 
1170 cm -1 (hydroxy groups) ,  1345, 1370, and 1170 cm -1 (gem-dimethyl  groups) ,  2974, 2945, and 2850 cm -1 
(C-methyl  groups) ,  and 1645 cm -1 (C ~ C  bond). The re  is no absorpt ion in the 210-260 nm region of the UV 
s p e c t r u m .  These  facts  show that this substance ,  which has been cal led provis ional ly  grandol,  is a sesqu i -  
te rpene  alcohol.  

According to TLC,  the f i l t ra te  f rom the separa t ion  of the igalan contained two subs tances  with Rf  0.84 
(igalan) and  0.9 {bright c r i m s o n  colorat ion) .  After  repea ted  r ech roma tog raphy  of this f ract ion,  we obtained 
a yel lowish syrupy  m a s s  with a c h a r a c t e r i s t i c  odor readi ly  soluble in pe t ro leum e ther ,  benzene,  ch loroform,  
and ethanol.  The main  component  of this mix tu re  (Rf 0.9) did not r eac t  with earbonyl  reagents  and, f rom 
its behavior  with alkal is ,  is a lactone ("lactone No. 8"). It was imposs ib le  to i so la te  it in the c rys ta l l ine  
s ta te .  Its UV sp ec t rum  showed no absorpt ion m a x i m a  in the region indicated above, and the IR spec t rum 
(see Fig.  ld) showed s t rong bands at 1750-1780 cm -1 (carbonyl of a y - l ac tone ) ,  1670 and 1642 cm -1 (double 
bond), 2940 and 2880 cm -1 (C-methyl  group), and 3500-3300 cm -1 (hydroxy group).  The broad  carbonyl  
band in the 1750 c m  -1 region and also absorpt ion in the 1250 and 1270 cm -1 regions give grounds for  a s s u m -  
ing the p re sence  of an unsa tu ra ted  e s t e r  grouping in this lactone.  The s t rong absorpt ion at 1110-1160 cm -1 
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Fig. I .  IR spectra of igalin (a), 
grandol (b), igalol (c), and lactone 
No. 8 (d). 

and the bands at 1670 and 1410 cm -l,  together  with the absence of ab- 
sorption at 1690 cm -1, show the presence  of an exocyclic methylene 
group and the absence of a double bond in the lactone ring. The 
NMR spect rum (solution of the substance in CC14) exhibited the s ig-  
nals of methyl groups:  on a t e r t i a ry  carbon atom - doublets at 1.26, 
J = 7 Hz, and 1.06 ppm, J = 7 Hz (exocyclic methylene group at-  
tached to a lactone ring); doublets at 5.50 and 6.00 ppm, J = 2.5 Hz 
(lactone proton); multiplets in the 4.6-5.1 ppm region (protons at a 
double bond); and doublets at 6.95 and 7.27 ppm, J = 7 Hz. The 
chemical  study of the hydroxy lactone No. 8 is continuing. 

E X P E R I M E N T A L  

The NMR spect ra  were taken on a JNM-4N-100/100  MHz in- 
s t rument ,  the IR spec t ra  on a UR-20 spectrophotometer ,  the UV 
spect ra  on a "Hitachi" spect rophotometer ,  and the mass  spec t ra  on 
an MKh-1303 instrument. TLC was per formed in a fixed layer  of 
alumina in the b e n z e n e - m e t h a n o l - e t h y l  acetate (94 : 3 : 3) sys tem.  
The spots were revealed by spraying the plates with a 1% solution 
of vanillin in conc.  H2SO 4 and methanol.  

Igalin. After  elution of the igalan, the chromatographic  
column was washed with benzene and then with benzene containing 
1-5% of methanol,  fractions 13-21 (0.5 l i ter  each) being collected.  
When the eluate was concentrated in vacuum, a substance (grandin) 
c rys ta l l ized  out which was f i l tered off and washed with methanol.  
The methanolic f i l trate was distilled off. This gave 0.06 g of a mix-  

ture with R f  0.58 and 0.20; it was dissolved in hot 30°/c methanol.  On cooling, the solution deposited 0.05 g 
of a substance C15H2003 in the form of color less  acicular  c rys ta ls  with mp 134-135°C and 270°C, tool. wt. 
248 (mas s-s pectr  ometr ic  ally). 

Igalol. The fil trate f rom the separat ion of the igalin was diluted with a threefold volume of hot water .  
A precipitate of igalol with the composit ion Ct5H2602 and mp 102-102.5°C (from aqueous ethanol) was formed,  
tool. wt. 238. 

Grandol. When the chromatographic  column was eluted with methanol (fractions 22-34), and the so l -  
vent was distilled off, a precipitate was obtained which was fi l tered off and washed with benzene. The in- 
soluble par t  was rec rys ta l l i zed  f rom ethanol. In this way, 0.25 g of color less  c rys ta l s  CtsH28Os, mp 320°C 
(decomp.), tool. wt. 288, was obtained. 

The Hydroxy Lactone No. 8. The fi l trate f rom the separat ion of the igalan [2] was diluted with 50°7c 
aqueous methanol and the precipitate was f i l tered off. The fi l trate was rechromatographed  on a column of 
alumina, being eluted subsequently with 80% methanol.  The eluate was concentrated in vacuum and was 
t rea ted  repeatedly with petroleum ether .  The extract  was rechromatographed on alumina, then eluted 
with petroleum ether .  Concentrat ion of the eluate gave a yellowish syrupy mass  with Rf 0.9. 

SUMMARY 

The roots  of Inula grandis  Schrenk has yielded a sesquiterpene lactone C~5H2003, mp 134-135°C and 
270°C, which has been cal led igalin, and two diols - C15H2602 with mp 102-102.5°C and C15H280 5 with mp 
320°C - which have been called igalol and grandol, respect ively .  

Igalol is identical with the diol obtained by the reduction of igalan with sodium borohydride,  and has 
the s t ruc ture  e lemane-8,12-diol .  

The sesquiterpene hydroxy lactone "lactone No. 8" has been isolated in the form of an oil and it is 
now being studied. 
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