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F r o m  the epigeal  g reen  pa r t  of Stizolophus coronopifol ius  (Lam.) Cass . ,  col lected in the Caucasus ,  
we [1] have isola ted a new sesqui te rpene  lactone,  "St izol icin,"with the composi t ion C20H2607, mp 152-153.5°C 
( f rom e t h a n o l ) , [ a ] ~ -  32.4 ° (c 2.19, ethanol).  We have also isola ted this substance f rom the epigeal  pa r t  of 
Stizolophus ba l sami t a ,  where  it is p resen t  together  with stizolin {I). The IR spec t rum of st izolicin has ab-  
sorpt ion bands at (cm -t) 3455 and 3480 (OH), 1762 and 1670 ( a -me thy lene  y - l ac tone ) ,  1720 and 1240 (C- -O) ,  
and 1650 (C--~ C). 

The hydrogenat ion of the lactone ove r  a Raney Ni ca ta lys t  gave a t e t r ahydro  der iva t ive  with the com-  
posit ion C20H3007, mp 163-16W°C (decomp.) ,  Vma x (cm -1) 3470 and 3550 (OH), 1756 (~/-lactone), and 1720 
(C----O); d iace ty l te t rahydros t izo l ic in  fo rmed  a v i t reous  product  with the composi t ion C24H3409, p max (cm-l) 
1780 (y- lac tone)  and 1740-1750 (OCO). 

On hydrogenat ion over  a Pt ca ta lys t  (according to Adams) in ethanol,  2.5 mole  of hydrogen was con-  
sumed.  The reac t ion  products  yielded a hexahydro der iva t ive  with the composi t ion C20H300 e in the f o r m  of 
a v i t r eous  product  with Vma x (cm -t) 3490-3530 (OH), 1775 (~- lac tone) ,  and 1730 ( C = O ) .  These  r e su l t s  
p e r m i t  us to cons ider  that s t izolicin contains two hydroxyls ,  one of which is readi ly  reduced [2, 3]. 

Stizolicin is saponified in the p r e s ence  of caust ic  soda, 2 moles  of alkali  being consumed (it contains 
two saponifiable groups) ,  but it was  imposs ib le  to isola te  the hydro lys i s  products  (a res inous  product  was 
obtained in e x t r e m e l y  low yield). When te t rahydros t izo l ic in  was saponified in the p r e sence  of K2CO 3 at 60- 
70°C for  2 h, we obtained a hydroxylactone with the composi t ion Cl~H2204 in the f o r m  of a v i t reous  product  
with Vma x (cm -1) 3470-3500 (OH) and 1770-1760 (y- lac tone) .  This  shows that st izolicin contains a f ive -  
carbon acyl r e s idue .  

The NMR s pec t rum  of st izolicin (Fig. 1) is e x t r e m e l y  close to that of stizolin (Fig. 2). Like that of 
s t izolin,  it contains the following proton s ignals :  methyl  on an epoxide r ing and an epoxide proton (singlet 
at 1.20 ppm and doublet at 2.88 ppm),  a methyl  on a double bond (singlet at 1.70 ppm),  an exocycl ic  me th y l -  
ene group conjugated with a lactone carbonyl  (doublet at 5.96 and 6.38 ppm),  J = 4 and 3.5 Hz, and vinyl and 
lactone protons  (quartets  at 5.35 ppm and 4.58 ppm) [4]. 
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Fig. 1, NMR s pec t rum  of st izolicin ([Ds]- 
pyr id ine ,  100 MHz). 
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Fig. 2. NMR spec t rum of st izolin ([Ds]- 
pyr idine,  100 MHz). 
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In contrast  to the spect rum of stizolin, the NMR spect rum of stizolicin has a triplet  of one proton 
unit at 7.45 ppm (J = 12 Hz), the vinyl proton of an acyl residue,  and a doublet at 4.84 ppm (J = 6 Hz) and a 
singlet at 4.70 ppm (each of two proton units) character iz ing the protons of hydroxymethylene groups on a 
double bond [5]. 

On dehydrogenation over Se, stizolicin, like stizolin, forms chamazulene.  

According to the resul ts  obtained, we propose s t ructure  II as the most probable for stizolicin. 
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E X P E R I M E N T A L  

The IR spect ra  were taken on a UR-10 spectrophotometer .  The analytical resul ts  for all the com-  
pounds corresponded to the calculated f igures.  

Isolation of Stizoliein. A mixture of the leaves,  flower heads, and thin s tems of Stizolophus eoronopi-  
folius (Lam.) Cass.  collected on July 5, 1968 in Azerbaidzhan on the Dzheiranchel mountain plateau was 
steeped in hot water  (80-85°C) for  30 min four t imes.  The lactones were extracted f rom the aqueous solution 
with chloroform,  the chloroform was evaporated off, and the residue was t reated with a small amount of 
ethanol and an excess of ether.  The light, c r eam-co lo red  c rys ta l s  that deposited were washed with ether,  
mp 130-140°C. On TLC in neutral  A1203 (activity grade IV) in a benzene-e thanol  (9 : 1) system,  two spots 
with R f  0.34 and 0.46 were revealed by a 0.5~c solution of KMnO 4 in 0.5% H2SO 4. 

After four reerys ta l l iza t ions  f rom ethanol, co lor less  c r y s t a l s  with mp 152-153.5°C were obtained; on 
"0~ ~25 TLC in the same sys tem,  one spot was obtained with R f  0.34; [ ]D - 32.4 ° (c 2.19 ethanol). Found %: C 

63.40, 63.36; H 7.12, 7.15. C20H2607. Calculated %: C 63.48; H 6.93. 

Saponification of S~izolicin. A mixture of 0.0921 g of stizolicin, 10 ml of ethanol, and 10 ml of 0.1 N 
NaOH solution was heated in a water  bath for 20 min. After cooling, the excess alkali was back- t i t ra ted 
with 0.1 N HC1 solution (with phenolphthalein as indicator).  The consumption of 0.1 N NaOH was 5.0 ml, 
which corresponds  to 2 g-eq of alkali. 

Hydrogenation of Stizolicin. Production of Hexahydrostizolicin.  To a solution of 2.9785 g of s t izol-  
icin in 150 ml of ethanol was added 0.1 g of PtO~, and then hydrogenation was ca r r i ed  out until the absorp-  
tion of hydrogen ceased,  when 2.5 moles had been absorbed. The catalyst  was fi l tered off, and the ethanol 
was evaporated off. This gave a vi t reous product showing, on TLC, spots with Rf  0.75 and 0 (ether sys-  
tem). The reaction product was chromatographed on neutral A1203 (activity grade IV) in a ratio of 1 :30 .  
Ether  Muted a vi t reous product with R f  0.78 having the composition C20H300 6. 

Hydrogenation of Stizolicin over  Ni. Prepara t ion  of Tetrahydrost izol ic in .  Raney Ni catalyst was 
added to a solution of 2.9909 g of stizolicin in 150 ml of ethanol, and hydrogenation was car r ied  out until 
the absorption of hydrogen ceased,  when two moles had been absorbed.  The catalyst  was fi l tered off, and 
the ethanol was evaporated off to give a paraffin-waxlike mass  which was washed several  t imes with ethyl 
acetate and then gave a single spot on TLC with R f  0.68 (ether system).  The substance was recrys ta l l i zed  
f rom benzene-e thano l  (1 : 1). Color less  c rys ta l s  with mp 163-167°C (decomp.) having the composition 
C20H3007 deposited. 

Prepara t ion  of Diacetyl te trahydrost izol icin.  A solution of 0.1 g of te t rahydrost izol ic in  in 2 ml of 
pyridine was t reated with 1 ml of acetic anhydride. The mixture was ]eft at room tempera ture  for 12 hr ,  
and then diluted with water .  The react ion product was extracted with chloroform,  and the chloroform ex- 
t rac t  was washed with 3% HC1 solution and then with water  to neutrali ty.  After the solvent had been driven 
off, a liquid product with the composition C24I-I3409 was  obtained which gave a single spot on TLC with R f  
0.75 (ether system).  
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Saponification of Te t rahydros t i zo l i c in .  A mix ture  of 0.3 g of t e t rahydros t i zo l ic in ,  10 ml of ethanol,  
7.5 ml  of water ,  and 0.25 g of K2CO 3 was  heated in a wa t e r  bath at 60-70°C for  2 hr ,  and then diluted with 
wa te r .  The reac t ion  product  was ex t rac ted  with ch loroform,and  the ch lo ro fo rm ex t rac t  was  washed with 
0.5% HC1 solution and with wa te r  to neut ra l i ty .  After  the solvent had been dr iven off, a v i t reous  product  
was obtained with R f  0.78 on TLC (ether  sys tem) and having the composi t ion C15H2204. 

Dehydrogenation of Stizolicin. Product ion of Chamazulene.  A mix ture  of 2.0 g of st izolicin and 1.8 g 
of se lenium was heated at 335-345°C for  7 min.  The reac t ion  product  was ex t rac ted  with pe t ro leum e ther  
and chromatographed  on a column of neut ra l  A1203 (activity g rade  H). The pe t ro l eum e ther  eluate yielded 
0.05 g of a blue oil which, according  to TLC (pet roleum e ther  system) was identical  with chamazulene .  

C O N C L U S I O N S  

1. A new sesqui te rpene  lactone,  " s t i zo l i c in , '  has  been isola ted f r o m  Stizolophus coronopifol ius 
(Lam.) Cass .  

2. St ructure  II has  been p roposed  as the mos t  p robable  for  s t izolicin on the bas i s  of chemical  r e a c -  
tions and spec t ra l  c h a r a c t e r i s t i c s .  
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