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The i so la t ion  of a new sesqu i t e rpene  lactone a r t ab in  (I) f r om A r t e m i s i a  abs in th ium L. has been r e -  
po r t ed  p rev ious ly .  The compos i t ion ,  s p e c t r a l  c h a r a c t e r i s t i c s ,  and o ther  p r o p e r t i e s  showed that  a r t ab in  
was a lactone of the  g e r m a c r a n e  type  [1]. 

Continuing our  inves t iga t ion  of the s t r u c t u r e  of a r tab in ,  we have s tudied the s p e c t r a  and p r o p e r t i e s  
of i ts  de r i va t i ve s :  a ce ty l a r t ab in  (II) and t e t r a h y d r o a r t a b i n  (III). 

The NMR s p e c t r u m  (5 scale)  of a ce ty l a r t a b i n  has  the s igna ls  of a s econda ry  methyl  (doublet at 1.19 
ppm,  J = 9 Hz) and s ing le t s  at  1.45 and 1.61 ppm co r re spond ing  to methyl  groups on double bonds .  The s i g -  
nal of the methyl  of an ace ty l  group appea r s  at  2.03 ppm in the fo rm of a s ingle t  and the lactone pro ton  at 
4°76 ppm.  

The ca ta ly t i c  hydrogena t ion  of a ce ty l a r t a b i n  (II) gave t e t r a h y d r o a c e t y l a r t a b i n  (IV) in the IR s p e c t r u m  
of which the re  a r e  absorp t ion  bands at 1760 cm -1 (y - lac tone)  and 1722 and 1250 cm -1 (acetyl  group)° The 
NMR s p e c t r u m  of compound IV has  the s igna ls  of s econda ry  methyls  (doublets at 0.63 ppm, J = 7 Hz, 0.74 
ppm,  J = 7 Hz, and 0.88 ppm, J = 8 Hz). The s inglet  at  1.75 ppm co r r e sponds  to the methyl  of an ace ty l  
group, and a two-pro ton  s ignal  in the fo rm of an unreso lved  mul t ip le t  at 4.50 ppm to the  lactone proton at 
C G and to a proton at C 3 (Fig.  1). 

: ~ e  hydrogena t ion  of a r t ab in  in the  p r e s e n c e  of PrO 2 and H'CIO 4 in acet ic  acid did not give a cyc l i zed  
produc t .  This can be explained as follows : while in o the r  lactones  of the g e r m a c r a n e  type (d ihydrocos tuno-  
fide, ba lchanol ide ,  and others)  on cyc l i za t ion  under  the condit ions mentioned [2] the double bond at C 4 - C 5 
m i g r a t e s  in the C 3 - C 4 pos i t ion ,  in the ca se  of a r t ab in  t he re  is  a hydroxy group at C3, which opposes  the 
mig ra t ion  of the double bond. 
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We effected the cyc l iza t ion  of a r t ab in  by hea t ing  it with 50% sul fur ic  acid.  
was iden t ica l  with t e t m h y d r o - f l - s a n t o n i n  (V). 

The cyc l i za t ion  product  
The l a t t e r  has been obtained f rom f l -santonin  (VI) [3]. The 
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Scheme of the transformations of artabin 
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Fig. 1° NMR spect ra  of acetylar tabin 
(II) and te t rahydroace ty lar tab in  (IV). 

IR spect ra  of the two compounds were identical,and a mixture 
gave no depress ion of the melting point. The 2 ,4-dini t rophenyl-  
hydrazones of both compounds were also obtained and shown 
to be identical. 

Consequently, the lactone ring of artabin has the same 
configuration as in fl-santonin, and its hydroxy group is lo- 
cated at C 3, 

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

The NMR spectra  were taken on a JNM-4H-100/100 MHz 
instrument  (in CDC13). 

Isolation of Artabin (I). A 27-kg sample of the epigeal 
par t  of the plant (collected in August, 1969) was extracted 
three  t imes with hot water  (80°C, 30 min). The aqueous ex- 
t r ac t  was shaken with chloroform,  and the solvent was distilled 
off. The residue (110 g) was t r i tura ted with ether .  The res ins  
remaining after  the ether  had been distilled off were dissolved 
in ethanol,and sufficient water  was added to give a 60% aqueous 

ethanolic solution. This solution was washed with petroleum ether ,  the ethanol was distilled off, and the lac-  
tones were extracted with chloroform.  The residue f rom the ch loroform was chromatographed on a column 
(600 g) of acid alumina (activity grade IV). The benzene solutions, af ter  the solvent had been distilled off 
and a small  amount of e ther  had been added, yielded c rys ta l s  of artabin (5.4 g), C15H2203, mp 162-164°C 
(from b e n z e n e - p e t r o l e u m  ether), [oz]~ + 220 (c 1.5; ethanol), mol.  wt. 250 (mass spec t romet ry) .  

Acetylar tabin (II). A mixture of 100 mg of artabin, 2 ml of pyridine,  and 2 ml of acetic anhydride 
was s t i r red  for 12 h, and then water  was added. Ether isolated 70 mg of acetylartabin,  C1~H2404, mp 172- 
173°C (from ethanol), tool. wt. 292 (mass spec t rometry) .  

Tet rahydroar tabin  (III). In the presence  of 42 mg of platinum oxide (Adams), 150 mg of artabin in 
20 ml of ethanol was hydrogenated until the absorpt ion of hydrogen ceased.  The catalyst  was fil tered off 
and the solvent was distilled off. The yield of te t rahydroar tabin  was 100 mg, composit ion C15H2GO3, mp 
153-154°C (from benzene), mol. wt. 254 (mass spec t rometry) .  

Tet rahydroacety lar tabin  {IV). Under the conditions for the preparat ion of III, 400 mg of acetylar tabin 
in 50 ml of ethanol was hydrogenated with 0.1 g of platinum oxide (Adams). The yield of t e t rahydroace ty l -  
artabin was 250 rag, composition, C17H2804, mp 107-108°C {from pet roleum e ther ) ,mol .wt .  296 (mass spec-  
t romet ry ) .  

Cyclization of Artabin. A mixture of 190 mg of ar tabin and 10 ml of 50% sulfuric acid was heated in 
the water  bath for 5 rain. The solution was cooled, diluted with a fivefold amount of water ,  and shaken with 
chloroform.  The ch loroform extracts  were washed with 3% NaHCO 3 and then with water  to neutrali ty.  Dis-  
t i l lat ion of the ch loroform left 80 mg of te t rahydro-~-santonin  (V), C15H2203, mp 123-124°C, mol.  wt. 250 
(mass spec t rometry) .  

The 2,4-dini trophenylhydrazone of cycloartabin*(V) was obtained by mixing an ethanolic solution of 
the substance with a saturated solution of 2,4-dini trophenylhydrazine.  Crys ta ls  deposited in the form of 
yellow needles with mp 224-225°C (from ethanol). 

S U M M A R Y  

From Ar temis ia  absinthium L. a new sesquiterpene lactone of the germacrane  type - artabin - has 
been isolated. Structure I is proposed for it. 
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