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F rom the r acemes  of C. xanthifolia F resen .  we have isolated the sesqui terpene lac tam anhydrocoronopil in (I), 
C15Hi803, mp 120-122 ° C (from ether), [c~]~ -60 ° (chloroform), identical with the product of the dehydration of the 
pseudoguaianolide eoronopil in (II). The s t ruc ture  of Al(9-anhydrocoronopilin has been proposed for it provis ional ly  [1]. 

In the dehydration of IT the formation of a double bond is theoret ical ly  possible  at ei ther  Cf--C 2 or at C1--C10. The 
possibi l i ty  is not excluded that the ketolactone I consis ts  of an i somer ic  mixture  of substances with the double bond in 
the two posit ions mentioned.  

We have investigated the posit ion of the double bond in the lactone I by dehydrating the products of the reduction 
and hydrogenation of coronopflin with var ious agents capable of spli t t ing out water.  Under severe conditions of the 
hydrogenation of II over Pd/SrCO~ in ethanol, dihydroisoparthenin (III) was formed. The dehydration of the la t te r  with 
P~O 5 in benzene led to an anhydro derivat ive (IV) with the composit ion C15HtsO~, mp 153-155 ° C, [a]~  +8 ° (chloroform). 

In its physicochemical  constants and IR spectrum,  compound IV is identical with the anhydrodihydroisoparthenin 
descr ibed in the l i t e ra ture ,  which has the double bond at C1---C10 [2]. 

The reduction of IT with zinc in acetic acid gave dihydrocoronopil in (V) with mp 186-188 ° C (from ace tone-e ther ) .  
Dehydration of the la t te r  with thionyl chloride in pyridine yielded anhydrodihydrocoronopil in (VI), C1~H2003, 
mp 145-146 ° C (from ether), [(~]~ -33 ° (chloroform). According to its IR spectrum, the dehydration product does not 
contain a hydroxyl group, and it shows absorption bands charac te r i s t ic  for a T-lactone and a cyclopentanone (1745, 
1405 c m - i ) .  The proper t ies  mentioned for anhydrodihydrocoronopil in agree well with those of the product of reduction 
with zinc in acetic acid of the sesqui terpene lactone par thenin with the double bond at Cf--C 2 [2]. 

When anhydrocoronopil in was reduced with zinc in acetic acid, compound VII was obtained. The reduction 
product,  VH, was identical in its physicochemical  constants,  IR spectrum, and mixed melt ing point with 
anhydr odihydroc oronopilin.  

Consequently, the dehydration of dihydrocoronopil in takes place with the format ion of a double bond at C1--C 2, 
which proves the s t ruc ture  proposed previously  for anhydrocoronopilin.  The identity of anhydrodihydroeoronopil in with 
the product of the reduct ion of par thenin  shows the fi-configuration of the methyl group at C 5 and C10 and conf i rms the 
s t ruc ture  (I) proposed previously  for anhydrocoronopil in.  
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E X P E R I M E N T A L  

Dfhydrotsoparthentn (III). One gram of coronopil in in 30 ml of ethanol was hydrogenated with 200 mg of 5% 
Pd/SrCO~ under a p r e s s u r e  of 2 atm of hydrogen at 29 ° C for 24 hr.  The solvent was dist i l led off and the res idue was 
purif ied with 5 g of a lumina (activity grade IV) with chloroform. The chloroform eluates were evaporated and the 
react ion product was crys ta l l ized  from benzene -pe t ro l eum ether (1 : 1): This gave 0.85 g of III with mp 191-193 ° C. 
IR spect rum (UR-10, KBr), c m - l :  3490 (--OH), 1745, 1408 (T-laetone and cyelopentanone), 1655 (double bond). 
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Anhydrodihydroisoparthenin (IV). A solution of 0.8 g of III in 20 ml of anhydrous benzene was t rea ted  with 2 g of 
1)205, and the mixture  was left for 2 hr. The phosphorus pentoxide was f i l tered off and the benzene f i l t ra te  was 
evaporated. The res idue was dissolved in chloroform and the solution was chromatographed on 12 g of a lumina {activity 
grade ID in the b e n z e n e - e t h e r  (1 : 2) sys tem.  The eluates were evaporated and the res idue was crys ta l l ized  f rom ether,  
giving 0.27 g of IV, C15H1803, mp 153-155 ° C, [~]~ +8 ° (c 1.1; chloroform).  IR spectrum,  c m - l :  1750 (~-lactone and 
cyclopentanone), 1674 ( > C = C < )  cm -1 

Dihydroooronopilin (V). A solution of 3 g of coronopil in in 100 ml of 85% acetic acid was t rea ted  with 18 g of zinc 
dust, and the mixture  was left for 72 hr.  The excess of zinc dust was f i l tered off and the acetic acid was dis t i l led off 
in vacuum. The res idue was t rea ted  with 100 ml of chloroform, and the chloroform extracts  were washed with 20 ml of 
10% sodium carbonate  solution and then with water  and were dried and evaporated.  The res idue was crys ta l l ized  f rom 
ace tone -e the r  (1:1),  giving 2.2 g of dihydrocoronopil in,  mp 186-188 ° C. IR spectrum,  c m - l :  3485 (--OH), 1770 
(y-lactone),  1745, 1407 (cyclopentanone). 

Anhydrodihydrocoronopil in (VI). A solution of 0.85 g of dihydrocoronopil in in 10 ml of dry pyr idine was cooled to 
0 ° C, and a solution of 0.85 ml of thionyl chloride in 5 ml of dry pyridine,  also cooled to 0 ° C, was added dropwise.  
After 10 rain, the react ion mixture  was poured into 50 ml of ice water.  The react ion products were extracted with 
chloroform; the 80 ml of chloroform extract  was washed with 30 ml of 15% HC1 solution and then with water and was 
dr ied and evaporated.  The res idue was purif ied on 5 g of a lumina {activity grade II) in the ch lo ro fo rm-benzene  (7 : 3) 
sys tem.  The eluates were evaporated and the res idue was crys ta l l ized  f rom ether,  giving 0.45 g of VI with 
mp 145-146 ° C, [ ~ ] ~ - 3 3  ° (c 3.0; chloroform).  IR spectrum,  c m - l :  1745, 1408, 1380, 1210, 1180, 980. 

Reduction of I with Zn/HAc. A solution of 0.7 g of anhydrocoronopil in in 35 ml of 90% acetic acid was t rea ted with 
5 g of zinc dust.  The mixture  was left for 72 hr. The zinc dust was f i l tered off. The acetic acid was dis t i l led off under  
vacuum. The res idue was t rea ted with 50 ml of chloroform, and the chloroform extract  was washed with 5% sodium 
carbonate solution (20 ml) and was dr ied and evaporated. The res idue was crys ta l l ized  f rom ether,  giving 0.45 g of 
substance VII with mp 144-146 ° C (no depress ion  of the mel t ing point was found in a mixture  with anhydrodihydro-  
eoronopil in) ,  I~ ] ~ - 3 5  ° (c 3.3; chloroform).  IR spec t rum,  cm- l :  1745, 1408, 1380, 1210, 1180, 980. 

CONCLUSIONS 

It has been shown that the dehydration of the sesqui terpene lactone coronopil in with SOC12 forms 
A1 (2)_anhydrocoronopilin. The configuration of the methyl groups at C 5 and C1~ in anhydrocoronopil in has been 
establ ished by analogy with the convers ion products  of the pseudoguaianolide par thenin .  
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