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From the leaves and flower heads of Artemisia fragransWilld., vat.  erivauica Bess., we have isolated a new ses- 
quiterpene lactone, etivanin, with the composition CIsH2zO 4, mp 203-205* C (from benzene), [a]~ ° +112 ° (c 3.9; 

ethanol) [1]. 

The IR ~;pectrum of the substance has absorption bands at 1762 cm "z (carbouyl of a 7"lactone ring), 3444 cm'* 

(OH group), and 1675 cm "z (double bond). 

The presence of a lactone ring in erivanin is confirmed by its solubility in alkali on heating. The acetylation of 

erivanin gave a diacetyl derivative Cz9 H2606 with mp 192-198 ° C (from ethanol). Its IR spectrum had absorption bands 

at 1766 cm (~-lactone carbonyl)o 1745 and 1262 cm -z (acetyl group), and 1660 cm -1 (C=C bond). 

The lactone contains one double bond, as was found by its hydrogenation in the presence of a Pt catalyst. The 
dehydrogenation of erivanin over Se at 280-320 ° C for 30 hr gave 6-ethyl-1-merhylnaphthalene, identified through 
its picrate, mp 94-96 ° C (from ethanol), and by the absence of a depression of the melting point in admixture with 
an analogous sample obtained by the dehydrogenation of tauremisin. 

Thus, the hydrocarbon skeleton of erivanin is the same as that of santonin, tauremisin, and alantolactone, i . e . ,  

the substance is a sesquiterpene iactone of the eudesmane type; it contains one double bond and two OH groups. 

The N~,tR spectrum of the lactone has the signals of a quaternary methyl (singlet at 0.79 ppm) and a tertiary methyl 

(doublet at ~L.2 ppm, l = 7 Hz), and broadened singlets at 4.95 and 5.13 ppm corresponding to the protons of an exo- 
cyclic methylene. The POSitions of the signals show that the double bond is not located at Cll-Cls [2, 3] and it can there- 
fore be only in the C4-Cz4 position. The signal of the lactone proton (H at C5) in erivanin appears in the form at a 
triplet at 4.06 ppm (J5.6 + Js,10 = 20 Hz), from which it follows that the lactone ring is located at C5--C 6. Two 
signals in the 3.37 an~ 4.36 ppm regions show the presence in the lactone of two other protons attached to a carbon 
atom with an OH group. Thus in erivanin the two hydroxyls are secondary. The comparatively high value of the chem- 
ical shift of one of these protons can be explained by the fact that one OH group is located in the c~-position to the 
double bond. 

In the NMR spectrum of the product of the oxidation of erivanin II the signal of the angular methyl group has been 
shifted comparatively strongly (by more than 0.25 ppm) into the weak field. This permits the conclusion that the second 
OH group is present i n  the a-posit ion to the angular methyl. The value of the latter (1.12 ppm) is extremely close to 
that for tauremisin and taurin, which contain an oxo group in position 1. 

On the basis of the results obtained, the folIowing structure (I) may be proposed as the most probable for erivanin. 
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Experimema_l 

Isolation of erivanin. The plant was collected in August 1965 in the Nakhichevan ASSR in the Shakhbuz region at 
the village of Badamly. R. I. Abbasov determined the plant as Artemisia Popovii Rzazade [4]. However, in view of 
the fact that this species of wormwood was not recognized in "Flora of the USSR" [5], it was ascribed to Artemisia 
f r a ~  Willd. ,  vat.  erivanica Bess. 

The leaves and flower heads were steeped in hot water (80-85 ° C) for 30 rain three t imes .  The aqueous extract 
was treated with chloroform and the Iatter was evaporated. The residue was treated with ether. The crystals that de- 
posited (yield 0.01%)were recrystalltzed from benzene, mp 203-205 ° C, [a]~ +112 ° (3.9; ethanol). 

Found, %: C 67.57, 67.38; H 8.54, 8.36; tool. wt. 251, 280 (cryoscopically). Calculated for C15H2zO4, %: 
C 67.66; H 8.27; tool. wt. 266. 
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The resin after the isolation of the erivanin was cbxomatographed on neutral A1203 (activity grade IV) and eluted 

with petroleum ether, a mixture of petroleum ether and benzene, and benzene. An additional amount of erivanin was 

obtained from the benzene fraction. The total yield was 0.05%. 

Aeetylerivanin. A mixture of 0.4 g of erivanin, 4 ml of acetic anhydride, and 8 mI of pyridine was heated at 

60 ° C for 1 hr and was then diluted with water. The crystals that deposited were washed with water and recrystallized 
from ethanol to give 0.8 g of colorless crystals with mp 192-198.5 ° C. 

Found, ~¢. C 64.91; 65.81; H %59, 7.40. Calculated for C19H2dD6, %: C 65.14; H 7.42. 

Dih}rdmerivanin. A solution of 0.17 g of erivanin in 50 ml of ethanol was treated with 0.05 g of PrO 2 (Adams) and 
was hydrogenated for 3 hr. The reaction product was extracted in the usual way, giving colorless crystals (0.1 g) with 
mp 219-221.50 C (from benzene and ethanol). 

Found, %: C 67.88, 67.44; H 9.06, 9.04. Calculated for C15H2404, %: C 67.14; H 8.94 

Oxidation of erivanin. A solution of 0.19 g of erivanin in 1.5 ml of pyridine was treated with a solution of 0.19 g 
of CrO s in 3.5 ml of pyridine and left at 0 ° C. After a day, the reaction mixture was diluted with water and the reaction 
product was extracted with a mixture of benzene and ether (1 : 1); the extract was washed with water, with 5% HC1 
solution, and with water again, the solvent was evaporated off, and the residue was washed with ether and recrystal- 
l ized from benzene. This gave 0.1 g of colorless crystals with mp 178-183 ° C. IR spectrum: v max'  cm'~: 8520, 
8480 (OH), 1780 (y-lactone), 1722 (C = 0). 

~ e n a t i o n  of erivanin. A mixture of 2 g of erivanin and 1 g of selenium was heated at 300-320 ~ C for 80 hr. 

The reaction product was extracted with petroleum ether and the residue after the elimination of the solvent was frac- 
tiona~ed at 2 mm Hg. The first highly mobite fraction was puxified on neutral A120 s (activity grade I, petroleum ether). 

After the evaporation of the eluate the liquid substance was distilled over Na at 2 mm Hg. This gave 0.09 g of color- 
less liquid with n~ 1.8470 which was dissolved in 1 ml of absolute ethanol and mixed with a solution of 0.05 g of pie-  

t ic  acid in absolute ethanol. Orange needles deposited. After recrys~allization from ethanol, mp 94-96 ° C. 

Found, %: C 56.91, 56.74; H 4.23, 4.44; N 10.38, 10.81. Calculated for ClsH14 • C6H3N~O ~, o/~ C 57.14; H 

4.26; N I0 .52 .  

Conclusions 

From Arte____misia frangrans Willd. vat .  erivanica Bess. a new sesquiterpene laetone, erivanin, has been isolated. 

Structure I has been proposed as the most probable for i t .  
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