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Acroptilon repens L. (DC) has been repeatedly studied chemically. However, the l i terature informa- 
tion on its composition is extremely contradictory. According to A. Orekhov [1], the epigeal part  of this 
plant contains alkaloids; G. Lazurevskii and A. Sadykov did not confirm this; other workers [2] foundabout 
4% of glucoalkaloids in the epigeal part  of this plant. 

From the leaves and flower heads of A. repens collected in the Caucasus we have isolated two new 
sesquiterpene lactones possessing pharmacological activity: acroptilin and repin [3]. 

In the present  paper we describe the results of a chemical study of acroptiHn, which has the com- 
position C~1H240~, mp 196-198°C (from ethanol), [a]~+92.3 ° (c 0.68; ethanol). The IR spectrum (Fig. 1) 
has absorption bands at 3470 cm -i  (OH group) and 1743 cm - i  (C=O), and weak bands at 1665 and 1630 cm -I 
(C -- C). 

The NMR spectrum of acroptilin (Fig. 2, a) has the signals of two exocyclic methylenes; one of them 
is conjugated with the lactone carbonyl (doublets at 6.26 and 5.84 ppm, 5=3.5 Hz); the signals of the sec-  
ond are  located in a stronger field (doublets at 5.14 and 5.24 ppm with a coupling constant of the protons 
with one another of 1.5 Hz); a singleg at 1.75 ppm of three proton units corresponds to a methyl group, 
probably adjacent to a hydroxyl or on a double bond. It has been established by the double-resonance 
method that a multiplet (1H) at 4.35 ppm corresponds to a gem-hydroxy proton, a quartet at 5.05 ppm to a 
lactone proton, and a doublet in the 6.94 ppm region to a hydroxy proton. 

Acroptilin dissolves readily in ethanol and pyridine, is almost insoluble in chloroform, and dissolves 
in alkalis on heating, with saponification, consuming 3 moles of caustic soda. The hydrolysis of'aeroptilin 
takes place in the cold giving two substances according to the concentration of the alkali and the duration 
of the process.  From the products of the saponification of acroptilin with a 4% aqueous solution of KOH 
the following two substances have been obtained: a hydroxy lactone A, with the composition C15H1805; Vma x 
3370 cm -1 (OH), 1770 cm -1 (T-lactene), 1648 cm -1 (C = C), and a hydroxy lactone B, with the composition 
CIoHz2Os; t~ma x 3550 cm -1 (OH), 3440 cm -1 (OH), 1775 cm -1 (T-lactene), and 1660 and 1650 cm -I (C=C). 

In the N~R spectrum of hydroxy lactone A (Fig. 2, b), the signals of an exocyclic methylene group 
conjugated with the lactene carbonyl undergo pronounced changes (triplets at 6.25 and 6.45 ppm), which 
shows the fi position of the acyl group in acroptilin with respect ¢o an exocyclic methylene; the signal of 
the methyl group in the 1.75 ppm region also disappears, while the signals of the second exocycHc methy- 
lene group are retained. In the NMR spectrum of hydroxy lactene B (Fig. 2, c), the signals of the exocyclic 
methylenes change similarly, but the signals of the methyl protons do not. 

Hydroxy lactene B gives an acetyl derivative with the composition C21Hz409, mp 167-169°C, Vma x 
3510 cm -1 (OH), 1780 cm -1 (T-lactone), 1740 and 1240-1270 cm -1 (OCOCH3) , and 1650 cm -1 (C=C). 

Acetic acid, identified by paper chromatography and by NMR spectroscopy, was isolated from the 
acid fractions from the hydrolysis of acroptilin. 
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Fig. 1. IR spec t rum of acropti l in (UR-10 in-  
s t rument ,  KBr p r i sm,  paraff in oil). 
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Fig. 2. NMR spec t ra  of acropti l in (100 MHz, 
pyridine) (a), the hydroxy lactone A (100 
MHz, CDC13) (b), and the hydroxy lactone B 
(100 MHz, pyridine) (c). 

When acropti l in was hydrogenated over  PtO 2 in 
ethanol, 2 moles  of hydrogen was consumed, but the 
react ion product  could not be c rys ta l l ized .  When 
acropti l in was hydrogenated in acetic acid, 3 moles  of 
hydrogen was consumed with the formation of a hexa-  
hydro der ivat ive of the composition C21H3009; Vmax 
3420-3530 cm "1 (OH) and 1770-1740 cm - i  (C = O). 
Hexahydroacropt i l in  was reduced with lithium t e t r a -  
hydroaluminate.  The resul t ing product  was dehydro-  
genated over  selenium at 280-315°C for  30 rain. F r o m  
the react ion products  chamazulene with rap 128-129°5°C, 
identified through i ts  t r in i t robenzene  derivative,  was 
isolated.  

The facts  given pe rmi t  the conclusion that ac rop-  
tilin is a sesqui terpene lactone of the guaiane or  
ge rmacrane  type and contains two acyl res idues ,  an 
OH group, and two exocycl ic  methylenes ,  one of which 
is  conjugated with the carbonyl  group. The study of 
the s t ruc ture  of aeropti l in is  continuing. 

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

Isolation of Acropti l in.  The leaves ,  f lower heads, 
and green par t s  of the s tems  of A. repens  col lected in 
May in the Caucasus were  s teeped in hot water  (80- 
85°C) for  30 rain four t imes.  The total  lactones were  
ex t rac ted  f rom the cooled aqueous ex t rac t  with ch loro-  
form,  and the ch loroform ex t rac t  was evaporated to 
dryness .  The res idue was t r ea t ed  with ethanol and 
e ther  (1 :5) .  The mic rec rys t a l l i nep rec ip i t a t e  that 
deposited was f i l te red  off and was washed on the f i l ter  
with e ther  twice. This gave the white mic roc rys ta l l ine  
combined lactones,  with mp 143-160°C. Yield 0.18%. 
In a thin layer  of AlzO 3 (activity grade IV) in the ben- 
z e n e - m e t h a n o l  (9 : 1) system, using a 0.5% solution of 
KMnO 4 in 0.5% H2SO 4 as the reveal ing agent,two spots 
were  found with Rf 0.54 and 0.44. After  four r e c r y s -  
tal l izat ions f rom ethanol, co lor less  c rys t a l s  were  ob- 
tained in the fo rm of needles  with rap 196-198°C giving 
on TLC in the same sys tem a single spot with I~¢ 0.44. 
IR spect rum,  Vmax, cm-t :  3470, 1743, 1665. 

Found %: C 59.75; 60.24; H 5.78; 5.67; mol.  wt. 400.44,* 444 (Rast). C2iH2409. Calculated %: C 60.0; 
H 5.71, tool. wt. 420. 

Hydrolys is  of Acropti l in.  A mix tu re  of 1.0 g of acropti l in and 50 ml of 4% KOH solution was left  at 
room t e m pe r a tu r e  for  19 h, and was then acidified with 10% H2SO 4 to pH 1 and ex t rac ted  with ethyl acetate .  
The ethyl aceta te  ex t rac t  was washed with 5% NaHCO 3 solution and with water .  The solvent was el iminated 
to give co lo r l e s s  c r y s t a l s  of hydroxy lactone A, with the composit ion C15H1805, mp 162-164°C (from ethyl 
acetate),  which was dr ied  under vacuum over  P205 with heating by ethanol vapor  for  3 h. The analytical  
r e su l t s  for  this  and the subsequent substances cor responded  to the calculated f igures .  

The mother  l iquors f rom the rec rys ta l l i za t ion  were  dissolved in a mixture  of benzene and ethanol 
(9 : 1) and pur i f ied on a column containing l0 g of neut ra l  AI203 (activity grade IV), being eluted with ben- 
zene, benzene-e thano l ,  and ethanol. The benzene f ract ions  deposited co lor less  needles  of the hydroxy 
lactone B, with the composit ion C19H2208, mp 184-186°C (decomp., f rom ethyl acetate).  

* As in Russian original  - Publ isher .  
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The bicarbonate  ex t rac t  was acidif ied with 10% HC1 to pH 1 and was ex t rac ted  with e ther .  Then the 
e ther  was evapora ted  off at r oom t e m p e r a t u r e .  The res idue  cons is ted  of a co lo r l e s s  liquid with a c h a r a c -  
t e r i s t i c  odor which was identified as acet ic  acid by i ts  NMR spec t rum and by descending pape r  c h r o m a -  
tography in the b u t a n - l - o l - l . 5  N ammonia  (1 : 1) s y s t e m  in the p r e s e n c e  of m a r k e r s  (the spots were  r e -  
vealed  with a 0.1% ethanolic solution of b romthymol  blue) [4]. 

Hydrogenation of Acropti l in  in Ethanol. The hydrogenation of 1.0 g of aeropt i l in  in 173 ml  of ethanol 
was p e r f o r m e d  in the p r e s ence  of 0.05 g of PrO 2 until the absorpt ion of hydrogen ceased.  The amount ab-  
sorbed  was 2 moles .  The ca t a lys t  was f i l t e red  off, and the ethanol was evapora ted  off to give a co lo r l e s s  
liquid which could not be c rys ta l l i zed .  IR spec t rum,  Vmax, era-l :  3460, 1780, 1660 cm -1. 

Hydrogenation of Acropti l in in Acet ic  Acid; P repa ra t ion  of Hexahydroacropt i l in .  The hydrogenation 
of 1.25 g of acroptiI£n in 50 ml  of acet ic  acid was p e r f o r m e d  in the p r e s e n c e  of 0.25 g of PtO 2 until the ab-  
sorpt ion of hydrogen ceased.  The react ion  was complete  a f te r  2 h, 2 moles  of hydrogen having been ab-  
sorbed.  The reac t ion  mix tu re  was diluted with wa te r  (1 : 5) and neu t ra l i zed  with Na2CO3, and the reac t ion  
product  was ex t r ac t ed  with ch loroform.  The ch lo ro form ex t rac t  was washed with wa te r  to neutra l i ty ,  and 
the solvent was evapora ted  off. The res idue  c rys t a l l i zed  f rom ethanolic solution. Composit ion C21H3009, 
rnp 105°C (Kofler),  rnol. wt. 426. 

Reduction of Hexahydroaeropt i l in  with LiAIH4; P repa ra t ion  of the Glycol. A solution of 2.2 g o fhexa -  
hydroacropt i l in  in 200 ml of d ry  benzene was t r ea t ed  dropwise with a solution of 3.4 g of LiAIH 4 in 200 ml 
of d ry  benzene. The react ion mix ture  was boiled on the wa te r  bath for  4 h. After  12 h, the res idues  of un- 
changed LiA1H 4 were  des t royed  - f i r s t  with mo i s t  benzene and then with a smal l  amount of water .  E l imi -  
nation of the solvent  gave a sl ightly yellowish v iscous  liquid with the composi t ion C15H2805; IR spec t rum,  
Vrnax , crn-l :  3580-3280, 2380. 

Dehydrogenation of the Produc t  of the Reduction of Hexahydroacropt i l in .  A mix tu re  of 0.3 g of the 
glycol and 0.3 g of se lenium was heated at 280-315°C for  30 rain. The react ion  product  was ex t rac ted  with 
pe t ro l eum ether .  The res idue  consis ted  of a blue oil (azulene). This was dissolved in 1 rnI of absolute 
ethanol and the solution was mixed with an equal amount of a hot ethanolic solution of t r in i t robenzene.  
Long, thin, black c r y s t a l s  deposited with mp 128-129.5°C (after  drying in a vacuum des icca to r  overH2SO4). 

SUMMARY 

A new sesqui te rpene  lactone - acropt i l in  - i so la ted  f rom Acropti lon repens  L. (DC) has  been a s -  
signed to the sesqui te rpene  lactones  of the guaiane or g e r m a c r a n e  type, and it  contains two acyl res idues ,  
a OH group, and two exocyelic methylenes ,  one of which is  conjugated with the carbonyl .  
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