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F r o m  the epigeal  g r een  pa r t  of A r t e m i s i a  caucas i ca  Willd (-A. G r o s s h e i m i i - K r a s c h ,  ex-Poljak} 
(Caucasian wormwood) col lected in the Krasnoda r  reg ion  in May, 1970 we have isolated two sesqut te rpene  
lac tones  by aqueous ex t rac t ion .  

One of them,  which we have cal led g r o s s m i s i n ,  C15H1804 -H20, me l t s  at 120-135°C and then c r y s t a l -  
l i ze s  again and r e m e l t s  at 156-158°C ( f rom ethanol),  [c~]~ + 115.26 ° (c 1.2; ethanol).  I ts  IR s p e c t r u m , v m a  x, 
c m  -1 : 3500 (OH), 3300-3040 (H20), 1760 (T-lactone),  1683 (~,f l-cyclopentenone),  1635 and 1610 (double 
bonds in conjugation).  I ts  UV s pec t rum  has  a s t rong absorpt ion m a x i m u m  at 256 nm [log e 4.09 (a , f l -cy-  
clopentadienone)]. 

The NMR s p e c t r u m  of g r o s s m i s i n  (Fig. 1) has  the s ignals  of the protons  of a secondary  methyl  
group - doublet at  1.25 ppm; of the protons  of two methyl  groups  on a double bond - s ingle ts  at 2.25 and 
2.38 ppm; of a vinyl p r o t o n -  doublet (1H) at 6.12 ppm; a lactone p r o t o n -  t r ip le t  at 3.85 ppm; and a proton 
geminal  to a hydroxyl  - sexte t  at 3.70 ppm. 

When this  subs tance  was  dehydrogenated over  se lenium,  chamazulene  was  fo rmed .  By compar ing  the 
obse rva t ions  made with l i t e r a tu r e  informat ion  we came  to the conclusion that  g r o s s m i s i n  p o s s e s s e s  the 
s ame  s t ruc tu ra l  f o r m u l a  as  aus t r i c in  (deace ty lmat r icar in)  - a sesqui te rpene  lactone f r o m  A r t e m i s i a  aus-  
t r i a c a  Jacq.  et al. [1-5] - but g r o s s m i s i n  is not identical  with aus t r ic in .  The i r  IR s p e c t r a  differ .  The 
NMR s p e c t r u m  of g r o s s m i s i n  is ve ry  s i m i l a r  to that of ans t r i c in  but d i f fers  f r o m  the posi t ion of the signal 
of the methyl  group at Cll. 

With acet ic  anhydride,  g r o s s m i s t n  gave an ace ta te  CiyH2005 with mp 190-191.5°C ( f rom ethanol),  
[~]~ + 97.9 (c 1.3; ethanol).  IR spec t rum,  Vmax, cm -1 : 1780 (T-lactone),  1740 (OCOCH~), 1680 (a ,f l -cy-  
clo~entenone),  1640 and 1610 (C = C); UV s p e c t r u m :  X m a  x 255 nm (log e 4.172). 
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Fig.  1. NlVIR s p e c t r u m  of g r o s s m i s i n  (deuteroc ldoro-  
fo rm,  100 MHz). 
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Fig. 2. NMR s pe c t rum of anhydrogrossmis in  (deutero-  
ch loroform,  100 MHz). 

Ace ty lg ros smis in  has  the same melt ing point as aee ty laus t r ic in  (matr icar in)  ; however ,  a mixture  of 
these  compounds showed a mel t ing  point depress ion  of 19°C. The NMR spec t rum of a ce ty lg ro s smi s in  
again di f fers  f r o m  the NMR spec t rum of ace ty laus t r ic in  only by the posit ion of the signal of a methyl  
group. This  p e r m i t s  the assumpt ion  that g r o s s m i s i n  is the s t e r e o i s o m e r  of aus t r ic in  at Ctt; i .e. ,  g r o s s -  
mis in  (I) has  the same spat ia l  a r r angemen t  at C 4, C5, C10, and Cll as 6-hydroxyachi l l in  [5-8]. 

When g r o s s m i s i n  was  heated with a 0.1% solution of Ca(OH) 2 or  a 3% solution of K2CO3with subse-  
quent acidification,  dehydrat ion took place with the fo rmat ion  of a substance having the composi t ion C 1~H1603, 
mp 184-186°C (f rom ethanol), IR spec t rum,  Vmax, cm -1 : 1780 (7-1actone), 1690 (~,fl-cyclopentenone),  
1625 and 1600 (C = C in conjugation). The UV spec t rum had two absorpt ion max ima:  ~ m a x I  243 nm (loga 
4.279), and XmaxII 258 nm (log ~ 4.273). The NMR spec t rum of anhydrogrossmis in  (Fig. 2) has  the signal 
of a lactone proton - mult iplet  with a cen te r  at 4.4 ppm - and in addition, another  signal of a vinyl proton - 
singlet  at 6.15 ppm. The NMR spec t rum of the anhydro der iva t ive  showed a reor ien ta t ion  of the lactone 
ring and the dehydrat ion of the hydroxy group fo rmed  by the hydro lys i s  of the lactone ring. Hence, the 
s t ruc tu re  of the anhydro der iva t ive  is shown by fo rmula  (II).  

As is well  known, on t r ea tmen t  with Ca(OH) 2 and H2SO4, aus t r ic in  l ikewise gives anhydroaust r ic in  
with mp 207-208°C {from ethanol) [3, 4]. The NMR s p e c t r a  of anhydroaus t r ic in  and anhydrogrossmis in  dif- 
f e r  only in the posit ion of the signal of a methyl  group. Thus, the s t ruc tu re  of anhydroaus t r ic in  proposed 
previous ly  [9] r equ i r e s  recons idera t ion .  Anhydroaust r ic in  is s t e r e o i s o m e r i c  with anhydrogrossmis in  and 
has  the s t ruc ture  (II) .  

Chromatography  of the res in  f r o m  the mothe r  l iquor a f te r  the isolat ion of g r o s s m i s i n  gave a second 
lactone,  with the composi t ion CtsHtBOs, mp 234-236°C (decomp.,  f r o m  ethanol), [(~]~ ± 0 °. IR spec t rum:  
Vma x 3500 cm -1 (OH), 1770 cm -1 (7-1actone). UV spec t rum:  k m a  x 208 nm (log ~ 4.01). The NMR spec-  
t r u m  has two s inglets  in the 1.20 and 1.60 ppm region,  2 C H 3 - C - O  , two doublets of 1H each at 3.25 and 3.50 
ppm, a quar te t  at 4.45 ppm of a lactone proton,  and a doublet at 2.75 ppm (1H). 

F r o m  its constants  and spec t ra ,  this  lactone is identical  with rutifolin,  a sesqui terpene lactone f rom 
A r t e m i s i a  rut i fol ia  [10]. 

EXPERIMENTAL 

The IR spectra (mulls in paraffin oil) were taken on a UR-10 spectrophotometer, the NMR spectra 
on a JNM-4H-100 MHz spectrometer, and the UV spectra (solutions in 96% ethanol) ona "Hitachi" EPS-3T 
speetrophotometer. The analyses of all the compounds corresponded to the calculated values. 

Isolation of Grossmisin and Rutifolin. The herb Artemisia caucasica collected on May 23, 1970 in 
the budding phase (Gelendzhik region, Krasnodar territory) (i kg) was steeped in hot water (80°C) for 30 
rain. The extraction with water was repeated three times. The aqueous extract was treated with chloro- 
form, and the chloroform extract was evaporated. The resulting resin was treated with ether. A faintly 
colored precipitate deposited with a yield of 1.5 g. After three recrystallizations from ethanol and drying 
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over CaC12, the substance melted at 120-135°C in a capillary and then it crystall ized again and remelted 
at 156-158°C, [~]~ + 115.26 ° (c 1.2; in ethanol). 

Found %: C 64.50; 64.57; H 7.29; 7.19. C15H1804 .H20. Calculated %: C 64.27; It 7.19. 

On drying over P2Os at 7~°C/5 mm Hg, this substance slowly lost its water of hydration, and the an- 
hydrous form had mp 157-159°C. 

Found %: C 68.57; H 6.95. Calculated %: C 68.68; H 6.92. 

The mother liquor after the isolation of the grossmtsin was chromategraphed on neutral alumina (ac- 
tivity grade IV) in a ratio of 1 : 30. Ethereal  fractions 9-12 (50 ml each) gave an additional amount of 
grossmisin in the form of colorless crystals;  ethereal  fractions 18-20 yielded colorless crystals  with the 
composition ClsH18Os, mp 234-236°C (from acetone and from ethanol). [~]~ q-0 ° (in pyridine). 

Acetylgrossmisin. A mixture of 0.5 g of grossmisin (hydrate), 5 ml of acetic anhydride, and 10 ml 
of pyridine was heated at 60°C for 1 h. After cooling, it was diluted with water and the reaction product 
was extracted with chloroform. The extract  was washed with 10% hydrochloric acid solution and then with 
water.  The solvent was driven off, giving crystals  with mp 187-202°C. The product was purified bychroma-  
tography on neutral alumina (activity grade IV) in a ratio of 1 : 30, elution being performed with ether.  
Fraction 5 deposited colorless crys ta ls  in the form of pr isms with the composition C17H2005, mp 190- 
191.5°C (from ethanol), [~]~ + 97.9 (c 1.3; ethanol). A mixture of the substance obtained with acetylaus- 
t r ic in  had mp 160-179°C. 

Anhydrogrossmisin. A mixture of 0.5 g of grossmisin (hydrate), 0.5 g of Ca(OI-I)2, and 500 ml of dis- 
tilled water was boiled for 15 rain, and the fil trate was acidified with 10% H2SO 4 solution to pH 1. The re-  
action product was extracted with chloroform, which was then washed with 5% K2CO 3 solution and with wa- 
ter ;  after  the elimination of the solvent yellowish crystals  were obtained, and on recrystal l izat ion these 
formed colorless plates with the composition C15H1603, mp 184-186°C (from ethanol). 

C O N C L U S I O N S  

1. Two sesquiterpene lactones have been isolated from the epigeal green part of Artemisia cauca- 
sica Wllld.: one with the composition C 15H1805 • H20 , which has been called grossmisin, and one with the 
composition C lsH18Os, identified as rutifolin. Structure (I) has been proposed for grossmistn. 

2. The structure of anhydroaustricin has been reviewed. Structure (II) is proposed for it. 
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