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The isola t ion f rom Acropt i lon repens  L. (DC) of two sesqui te rpene  lactones,  repin  and acropt i l in ,  
has been r epor t ed  p rev ious ly  [1-3]. F r o m  Cen taurea  hyrean ica  Bornm.  we have isola ted repin  [4], a c rop -  
til in, and a lactone re la ted  to them with mp 218-220°C ( f rom ethanol}, [~]~ + 104.7 ° (c 1.91; dioxane); in 
the NMR spec t rum of the l a t t e r  (Fig. 1) a s inglet  (3H) at 1.52 ppm re l a t e s  to a methyl  group on a qua te rna ry  
carbon atom, two p a i r s  of doublets at 3.68 and 3.85 ppm (J = 11 Hz) and at 3.97 and 4.40 ppm (J = 12 Hz) to 
two CH2OH groups;  and two doublets at 5.57 ppm and 6.03 ppm (J = 4 Hz) to an exocycl ic  methylene group 
in conjugation with the carbonyl  of a 7 - lactone;  the signal of the lactone pro ton  is apparent ly  located in the 
4.8-5.3 ppm region.  

The p re sen t  pape r  gives the r e su l t s  of a chemical  study of repin  with the composi t ion cI~H2~o 7, mp 
154-156°C, [5 ]~ + 101.2 ° (c 2°57; ch loroform) .  The IR spec t rum of repin  has  absorp t ion  bands at (cm -1) 
3480 (OH), 3080, 3065, 1280, 1227, 1146 (epoxy group), 1770 (C = O  of a y - lactone) ,  1745 and 1240 (C =O),  
1660 and 1640 (C =C) .  UV spec t rum:  ~max 200 nm, ~ 15,827 (c~-methylene-y-lactone) .  

With acet ic  anhydride, repin  fo rmed  a monoacetyl  der ivat ive  (II), C~lH~40 S, as a v i t reous  substance.  
I ts  IR s p e c t r u m  lacked the absorpt ion  band of an OH group. Hydrogenat ion ove r  a Pt  ca ta lys t  in ethanol 
gave a v i t reous  substance  (HI), which was dehydrogenated ove r  Se at 260-310°C, as a resu l t  of which c h a m -  
azulene (IV) was isolated.  

When repin  was saponified,  two moles  of alkal i  were  consumed.  F r o m  the hydro lys i s  products  were  
isola ted a dihydroxy lactone (V)with the composi t ion  C15H1805, mp 162-164°C, and an acid (VI), C4H603, and 
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Fig.  1. NMI=t spec t rum of the lactone with mp 218-220°C. 
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T A B L E  1. Chemica l  Shifts and Coupl ing Cons tan t s  of  the P r o t o n s  of  
Repin  and I t s  D e r i v a t i v e s ,  ppm (J in Hz) 
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Note. Solvent  - CDC1 s [ spec t rum of V taken in [D]pyridine r e l a t ive  
to TMS and the s p e c t r u m  of (II) r e l a t ive  to HMDS]; q - quar te t ;  m 
- mul t ip le t ;  t - t r ip le t ;  d - doublet;  s - single(;  b r . s  - b r o a d e n e d  
s inglet .  

consequen t ly  rep in  has  the s t r u c t u r e  of an e s t e r .  

The  NMR s p e c t r u m  of the ac id  {Fig. 3) shows a 3H s ingle t  at  1.66 ppm and two double ts ,  each of  one 
p r o t o n  unit, at  3.13 and 2.82 ppm (J = 6 Hz),  which p e r m i t  the a s s u m p t i o n  of  s t r u c t u r e  (VI) fo r  the ac id .  
When the ac id  wa s  m e t h y l a t e d  with d iazomethane  in mo i s t  methanol ,  the s igna ls  of the epoxide p ro to n s  d i s -  
appea red ,  and the s igna l s  of  the p r o t o n s  of  a hyd roxyme thy l ene  group a p p e a r e d  - two double ts  at  3.48 and 
3.74 ppm (J = 12 Hz).  An upfield c h e m i c a l  shift  of  the s ignal  of the me thy l  group was  o b s e r v e d  (Table 1), 
which can  be exp la ined  by the opening  of  the epoxide r ing  with the f o r m a t i o n  of two hydroxy  g roups .  On 
this b a s i s ,  we c o n s i d e r  that  the me thy l  e s t e r  of  the ac id  i so la ted  c o r r e s p o n d s  to s t r u c t u r e  (VII}. 

Thus ,  in the NMR s p e c t r u m  of (I) (Fig.  2a), the s ingle(  in the s t r o n g  f ield at 1.66 ppm and the doub-  
le ts  at  3.22 and 2.87 ppm re l a t e  to the acy l  r e s idue .  The NMR s p e c t r u m  of  rep in  a l so  shows the s igna l s  
of  the p r o t o n s  of  an exocyc l i c  me thy lene  group conjuga ted  with the ca rbony l  of  a 3 / - l ac tone  r ing  - a p a i r  of  
doublets  at 6.24 and 5.62 ppm.  B r o a d e n e d  s ing le t s  in the 5.24 and 5.02 ppm reg ion  a r e  the s igna ls  of  the 
p ro tons  of  a s econd  e x o c y c l i c  me thy lene  group;  a qua r t e t  in the 4.02 ppm reg ion  is the s ignal  of  a h e m i -  
hyd roxy  p ro ton ,  and in the s p e c t r u m  of a c e t y l r e p i n  it is sh i f ted  downfield (see Tab le  1). The  mul t ip le t  at  
5.16 ppm - the s ignal  of a h e m i a c y l  p r o t o n  - is sh i f ted  upfield in the s p e c t r u m  of iV), and the s igna l s  of  
the p ro tons  of  the me thy lene  group a t t ached  to the T - l ac tone  r ing  approach  one ano ther  to a cons ide r a b l e  
extent ,  which ind ica tes  the fl pos i t ion  of  the acy l  r e s idue  with r e s p e c t  to the me thy lene  of  the "y - l ac tone  
r ing  [5]. A qua r t e t  at  4.68 ppm in (I) is the s ignal  of  the lactone pro ton ;  the s ignal  changes  l i t t le  in the 
s p e c t r a  of  all  the r ep in  de r iva t i ve s .  

The d ihydroxy  lac tone  iV) f o r m e d  a d iace ta te  (VIII) with the compos i t i on  C19H2~O ~, mp 112-113°C 
the IR s p e c t r u m  of which  l acked  the abso rp t i on  band of  a hydroxy l ;  i .e . ,  compound  (V} has  only two h y -  
d roxy l s .  I t  fol lows f r o m  a c o m p a r i s o n  of  the NMR s p e c t r a  of  (V) and (VHI) with that  of  (I) that  cons ide rab l e  
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Fig. 2. NMR spec t r a  of repin  (I) (a) and of i ts  monoacetyl  
der ivat ive  (I1) (b). 

changes  took place  on hydro lys i s .  In the spec t rum of (V) the signal of the hemihydroxyl  proton at C2 had 
d isappeared ,  while a new signal had a p p e a r e d -  a broadened singlet  at 3.77 ppm in the acetyl  der ivat ive  
(VIII) not undergoing a downfield shift,  s ince this signal co r r e sponds  to a proton at tached to oxygen but not 
in a hydroxy group. In (V) a signal typical  for  a -CH2OH group (AB quar te t  in the 4.1-4.4 ppm region) had 
appeared ,  and in (VIII) it had shifted downfield (Fig. 4a). 

The composi t ion  of (V), C15H1805, the p r e s e n c e  of two hydroxy groups,  and the absence of the ab-  
sorpt ion band of a carbonyl  group inthe IR spec t rum,  apa r t  f rom the lactone carbonyl  group, gives ground for  
a s suming  that (V) contains an oxide br idge.  The oxidation of (V) ove r  a Pt  ca ta lys t  in acet ic  acid fo rmed  
a mix tu re  of products ;  two of them were  success fu l ly  i so la ted  with the composi t ions  C15H2405 (IX) and 
C15H2206 (X). The  la t te r  f o rmed  a diacetate  (XII), C1~I2607, with mp 125-127°C. The IR spec t rum of (XII) 
has  no absorp t ion  band of an OH group. The acetyla t ion of (IX) also gave a diacetate,  (XI), C18H2807, in 
the IR spec t rum of which there  was the absorpt ion  band of a hydroxyl ,  showing that (IX) contains three  hy-  
droxy groups,  one of which is t e r t i a ry .  Consequently,  in the hydrogenat ion of (V) the oxide r ing opened 
with the fo rmat ion  of a t e r t i a r y  alcohol; i .e. ,  the oxide br idge is connected with a t e r t i a r y  carbon a tom.  
A hydroxymethylene  group may a r i s e  in (V) by the hydro lys i s  of an e s t e r  group o r  by the opening of the 
epoxide ring. The p r e s e n c e  of a second e s t e r  group in (I) is excluded by the r e su l t s  of the reac t ions  p e r -  
fo rmed  and the fea tu res  of the NMR spec t rum.  I t  r ema ins  to be a s s u m e d  that repin has  a second epoxide 
br idge,  which a g r e e s  with the NMR spec t r a  of (I) and (II) (Fig. 2)which each have two doublets in the 3.1- 
3°3 ppm region cor responding  to the pro tons  of an epoxide. On hydro lys i s ,  the oxide brdige opens with 
the fo rmat ion  of an epoxide in a different  posi t ion.  

The product ion  of chamazulene  on dehydrogenation,  and also the s p i n - s p i n  coupling constant  of HI.~ 
and Hi3 t (J = 3.5 Hz) in the NMR spec t rum of (I) p e r m i t s  the conclusion that repin  has e i the r  a guai~ne or  
a g e r m a c r a n e  ca rbon  skeleton.  In tegra t ion  of the s ignals  of the NMR s p e c t r a  of (II) and (VIII) conf i rmed 
the p r e s e n c e  in ace ty l rep in  of 24 and in the acetyl  dihydroxy lactone of 22 hydrogen a toms .  With this num- 
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b e r  of pro tons  and the p r e s e n c e  of the functional groups mentioned,  a monocycl ic  (ge rmacrane)  s t ruc tu re  
fo r  (I) is  excluded.  Thus,  rep in  has  a guaiane ca rbon  skeleton.  

The mult ip l ic i ty  of the signal of the laetone proton in (I) (Fig. 2) shows that the lactone r ing is at C 4 
- C  6 and, consequently,  the aeyl  group is located at C 6 (fl posi t ion with r e s p e c t  to the exocycl ic  methylene 
of the T - lac tone  ring).  

By means  of the INDOR method it has been  poss ib le  to de te rmine  the s t ruc tu re  of the signal of the 
Hi0 p ro ton  (see F igs .  2 and 4b). This  signal f o r m s  quar te t s  in the NMR spec t r a  of (I) and (H) and t r ip le t s  
in the s p e c t r a  of the o ther  der iva t ive ,  which means  that i t  in te rac t s  with only one pro ton  in addition t o t h e  
lactone proton.  The invar iabi l i ty  of the mul t ip l ic i ty  of the signal in the hydrogenated der iva t ive  (XII) (see 
Fig.  4b) excludes  the locat ion of the exocycl ic  methylene group in repin  at C 3. Consequently,  only one po-  
s i t i o n r e m a i n s  for  it - C8; in rep in  the epoxide br idge  is a t tached to C15. 

I t  was  poss ib le  to de te rmine  the s t ruc tu re  of the H 9 pro ton  by the s a m e  method.  The distance b e -  
tween the f i r s t  he t e ropo la r  s ignals ,  if  each line r e p r e s e n t s  one t rans i t ion ,  should co r r e spond  to the coupling 
constant  be tween the pro tons  in the l ines  of which INDOR is obse rved  [6]; i .e . ,  J~,10 = 9 Hz. However ,  in 
the INDOR spec t rum of the H 8 p ro ton  the dis tance between the he te ropo la r  s ignals  is 18 Hz, which is  equal 
to 2J~,10. The absence  of a signal of po la r i ty  opposite to the f i r s t  can  be explained by the coincidence of 
INDOR signals  of different  po la r i t i e s  at a dis tance of 9 Hz f rom the f i r s t  l i n e .  This  shows that  the inner  
l ines  of the qua r t e t  c o r r e s p o n d  to m o r e  than one t ransi t ion;  i .e. ,  H~ in te rac t s  with m o r e  than two protons ,  
while only the pos i t ion  at  Cz r e m a i n s  for  the OH group.  The nature of the signal of the hemihydroxy p r o -  
ton ag ree s  with those cons idered .  The mult ip l ic i ty  of the signal of the Hi0 p ro ton  shows that there  is no 
p ro ton  at  C 3 in (I) and all i ts  de r iva t ives .  

--g 
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The large coupling constant of the H a and H10 protons  (J = 11 Hz) shows that they are  in the t rans  
posi t ion with respec t  to one another: the coupling constant of the H 4 and H 6 (J = 9Hz) by itself does not 
show ei ther  the cis or  the t rans  posit ion [7], but in the hydrogenated product  (XII) it has increased (J = 
10 Hz) whichnow permi ts  the conclus ionthat the  H 4 and H 5 protons are  in the t ransoid position. 

The considerable shift in the signals of the vinyl protons of the 7 - lactone r ing when the substituent 
in position C 5 is substituted (see Table 1) shows the spatial propinquity of the methylene group of the 7 - 
laetone r ing and the acyl group, which is possible only if the H 5 and H 8 protons are  in the t rans  position. 

To determine the configuration of the OH group the spect ra  of repin with additions of a paramagnet ic  
salt  were recorded.  * A large downfield shift was observed  for the signals of the H 4 and H 9 protons (AS 
0.7 and 0.4 ppm). This conf i rms the project ion of the hydroxy group and of the H 4 and H 8 protons in the 
same direct ion f rom the plane of the f ive -membered  ring. 

0 

*The salt  used was europium tris(dipivalomethanate),  which was synthesized at Pa t r iee  Lumumba Univer-  
si ty by V. P. Zvolinskii and V. F. Zakharov. 
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I f  the methylene  group of the epoxide r ing and the hydroxy group were  in the cis  posi t ion,  a la rge  
di f ference  would be expected inthe  shifts  of the His and His,, protons ,  since the d is tances  f rom them to the 
hydroxy group differ  by a fac tor  of approx imate ly  two. The proton c loses t  to the hydroxy group and the H 2 
proton should be shifted to approx imate ly  the same  extent  because  of the s imi l a r i t y  of the d is tances  of 
these protons  to the hydroxy group [8]. However ,  the s ignals  f rom the protons  at CI~ are  shifted s i m i l a r l y  
(AS 1 ppm), while the H 2 signal is shif ted to a considerably  g r e a t e r  extent (AS 2.5 ppm). T h i s  shows that 
the Cis protons  a re  p re sen t  in the t r ans  posi t ion with r e spec t  to the hydroxy group. 

On the bas i s  of the facts  p resen ted ,  we propose  s t ruc tu re  (I) as the mos t  probable  for  repin.  

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

The IR s p e c t r a  were  taken on a UR-10 s p e c t r o m e t e r  in paraf f in  oil, the UV spec t r a  on a Hitachi E P -  
3T, and the NMR s p e c t r a  on a HA-100D ins t rument .  T h i n - l a y e r  ch romatography  (TLC) was p e r f o r m e d  on 
neutra l  a lumina (activity grade  IV) in the b e n z e n e - m e t h a n o l  (9 : 1) and e the r  sys t ems ;  the chromogenic  
agent  was a 0.5% solution of KMnO 4 in 0.5% H2SO4. The r e su l t s  of the m i c r o a n a l y s e s  co r r e sponded  to the 
calcula ted f igures .  

I so la t ion  of Repin f rom Acropt i lon repens  L. (DC). The total  laetones a f te r  the isolat ion of the a c r o p -  
ti l in f rom them [3] were  d issolved in benzene,  and the c r y s t a l s  that  subsequently deposi ted were  twice r e -  
c rys t a l l i zed  f rom ethanol and were  dr ied ove r  P205 at 75°C (10 m m  Hg). Composi t ion  CiaH220 ~, mp 154- 
1560C, [~]~ + 101.2 ° (e 2.57; chloroform);  on TLC in the pe t ro leum e t h e r - b e n z e n e - m e t h a n o l  (5 : 4 : 2 : 1) 
sys t em* it showed one spot with Rf  0.29, and in the b e n z e n e - m e t h a n o l  s y s t e m  one spot with Rf 0.54. 

I so la t ion  of Repin f rom Cen taurea  hyrcan ica  Bornm.  The leaves  and f lower heads (1 kg) were  s teeped 
in hot w a t e r  (80-90°C). The lactones were  isola ted f rom the aqueous ex t r ac t  with ch loroform,  and the ex-  
t r a c t  was  evapora ted  to d ryness .  On TLC,  the combined lactones gave four spots with Rf 0.1, 0.3, 0.5, and 
0.9. When a mix ture  of ethanol and e the r  (1 : 5) was added to the combined lactones,  s l ightly yel lowish c r y s -  
ta l s  deposited;  a f t e r  two r ee rys t a l l i za t i ons  f rom ethanol they had mp 155-156°C, [a ]li~ + 85.32°(c 1.72; chlo-  
r e fo rm)  and showed one spot on TLC in the b e n z e n e - m e t h a n o l  sy s t em with Rf 0.56. A mix tu re  with the r e p -  
in f r o m  Aeropt i lon repens  gave no depress ion  of the mel t ing  point and the i r  IR ~pect ra  were  identical.  

I so la t ion  of Aeropt i l in  f rom Cen taurea  hyrcan ica  Bornm.  After  the prec ip i ta t ion  of the repin (114 g), 
the combined lactones were  ch romatographed  on 1800 g of neutral  A12Os (activity grade  IV) and were  eluted 
f i r s t  with e ther ,  then with e t h e r - e t h a n o l  (9 : 1, 8 : 2 ,  I : 1)and with ethanol,  300-ml f rac t ions  being co l lec t -  
ed. F rac t ions  6-8 gave 5 g of co lo r l e s s  c r y s t a l s  with mp 151-155°C, Rf 0.5. F rac t ions  9-11 deposi ted 1.2 
g of c o l o r l e s s  c r y s t a l s  with mp 187-191°C, Rf 0.28; a f t e r  r ec rys t a l l i za t ion  f rom ethanol,  mp 194-196°C. A 
mix tu re  with the aeropt i l in  i so la ted  f rom Acropt i lon repens  gave no depress ion  of the mel t ing  point, and 
the i r  NMR and IR s p e c t r a  were  identical .  

F rac t ions  11-13 [ e t h e r - e t h a n o l  (9 : 1)] deposited co lo r l e s s  c r y s t a l s  with mp 210-220°C; a f t e r  r e c r y s -  
ta l l izat ion f rom ethanol mp 218-220°C, Rf  0.1. Yield 0.08 g. IR spec t rum,  7 m a  x, cm- l :  3540, 3470 (OH), 
1750 (~- lae tone) ,  1665 and 1640 (C =C) .  

Hydro lys i s  of Repin.  P r e p a r a t i o n  of the Dihydroxy Lactone (V) and of the Acid (VI). A mix tu re  of 
0.7 g of repin  and 35 ml  of a 4% solution of KOH was left  at  room t e m p e r a t u r e  for  a day and was then ac id-  
if ied to pH 1 with 10% H~SO¢ solution and was ex t rac ted  f i r s t  with e the r  and then with ethyl ace ta te .  Each 
ex t r ac t  was  washed  five t imes  with 5% Na2COs solution and with wa te r  to neutral i ty .  El iminat ion  of the 
e the r  yielded t r a c e s  of a v i t reous  substance .  The sodium carbonate  ex t rac t  f rom the e therea l  solution was 
acidif ied with 5~ HCI, the acid l ibe ra ted  was ex t rac ted  with e ther ,  and the ex t r ac t  was  washed with wa te r  
five t imes .  The solution then yielded a faintly yel lowish noncrys ta l l ine  product  which, a f t e r  drying ove r  
P20 s for  th ree  days,  was found by m i c r o a n a l y s i s  to have the composi t ion C4HsO 3 (VI). 

The ethyl ace ta te  ex t r ac t  yielded 0.15 g of a co lo r l e s s  v i t reous  substance  (V) with the composi t ion  
ClsHlsO s, mp 162-164°C ( f rom ethanol).  IR spec t rum,  ~/max, cm-X: 3380, 3440 (OH), 1770 (~- lac tone) ,  
1650 (C = C). 

Methylat ion of (VI). P r e p a r a t i o n  of the Methyl E s t e r  (VII). An excess  of a solution of diazomethane 
in e the r  was added in smal l  por t ions  to a solution of 0.03 g of (VI) in 5 ml  of methanol  until decoiorat ion 
ceased ,  and the mix tu re  was left  for  a day. Then the solvent  was evapora t ed  off at room t e m p e r a t u r e  and 

*As in Russ ian  or iginal  - Pub l i she r .  
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Scheme of the React ions  of Repin 
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the res idue  was dried ove r  P205 for  two days.  

Acety[ation of iV). P r e p a r a t i o n  of (VIII/. A mixture  of 0.5 g of the d ihydroxylac tone ,  5 ml  of acet ic  
anhydride,  and 10 ml  of pyr id ine  was left  at room t e m p e r a t u r e  for  18 h and was then diluted with wa te r  
(1 : 5), and the reac t ion  product  was ex t rac ted  with a mix tu re  of e the r  and benzene (1 : 1), a f t e r  which the 
ex t r ac t  was  washed three  t imes  with 5% NaHCO s solution and then with w a t e r  to neutral i ty .  The res idue  
a f t e r  the e l iminat ion of the solvent  was t r ea t ed  with e ther ,  and the co lo r l e s s  c r y s t a l s  that deposited were  
r e c r y s t a l l i z e d  f rom ethanol; composi t ion  C1~-I2207 (VIII), mp 112-113.5°C. IR spec t rum,  ? m a x '  cm-l :  
1765 (T-lactone) ,  1745 and 1235 ( -OCO) ,  1647 iC = C). 

Hydrogenat ion of iV). P r e p a r a t i o n  of (IX) and iX). Compound iV) (1.0 g) in 20 ml  of acet ic  acid with 
0.1 g of PtO~ was hydrogenated until the absorpt ion of hydrogen ceased .  The reac t ion  mix tu re  was diluted 
with wa te r  and neut ra l ized  with Na~CO3; the reac t ion  product  was ex t rac ted  f i r s t  with ch lo ro form and then 
with ethyl ace ta te .  On TLC in the b e n z e n e - m e t h a n o l  s y s t e m  of the ch lo ro form fract ion,  three  spots with 
Rf 0.41, 0.51, and 0.25 were  revealed;  the ethyl aceta te  f rac t ion  gave two spots with Rf 0.1 and 0.25. 

The two subs tances  with Rf 0.41 and 0.25 were  isolated by the chromatograph ic  separa t ion  of the 
ch lo ro form f rac t ion  on neutral  a lumina iact ivi ty grade  IV). The substance with Rf 0.41 was a co lo r l e s s  
v i t reous  product  with the composi t ion  C16H2205 (X), and the substance with Rf 0.25 was also a v i t reous  
product  and had the composi t ion CIsH2405 (IX). 

Acetyla t ion of iX). P r e p a r a t i o n  of (XH). A mix tu re  of 0.2 g of (IX), 1 ml of acet ic  anhydride,  and 2 
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ml of pyr id ine  was left overnight  at room t e m p e r a t u r e .  Then the reac t ion  mix tu re  was diluted with wa te r  
and ex t r ac t ed  with ethyl ace ta te ,  and the ex t r ac t  was  washed  with 5% HC1 solution and with wa te r  to neu- 
t ra l i ty ,  a f t e r  which evapora t ion  of the solvent  gave a v i t reous  subs tance  which then c rys ta l l i zed .  The c r y s -  
ta l s  were  washed  with benzene and then had the composi t ion  Cl~I-I2607 (XII), mp 125-127°C; IR spec t rum,  
~/max, cm- l :  3470-3520 (OH, 1780-1720 (~/-lactone and -OCO) .  

Dehydrogenat ion.  The hydrogenat ion of 1 g of repin  in 100 ml of ethanol in the p r e s e n c e  of 0.06 g of 
PtO2 was p e r f o r m e d  until the absorp t ion  of hydrogen ceased  (2 moles  we re  absorbed) .  Af te r  the e l imina-  
t ion of the ca ta lys t  and the solvent ,  a v i t reous  product  (III) was  formed,  which was  then dehydrogenated in 
the p r e s e n c e  of 1 g of se lenium at 260-310°C for  1 h. The reac t ion  product  was ex t r ac t ed  with pe t ro l eum 
e the r  and ch roma tog raphed  on neutra l  a lumina  (activity grade  II). This  gave a v iscous  blue liquid (IV) 
which was identified by i ts  Rf  value on TLC in compar i son  with an authentic sample  as chamazulene .  A 
solution of 0.05 g of (V) in ethanol was mixed  with a solution of 0.05 g of t r in i t robenzene  in ethanol,  giving 
a p rec ip i t a t e  of black needles  which, a f t e r  washing with ethanol,  had mp 128-130°C. 

S U M M A R Y  

1. T h r e e  sesqu i te rpene  lactones  have been isola ted f rom Cen taurea  hyrcanica:  repin,  a c r o p t i l i n ,  
and a new lactone re la ted  to them with mp 218-220°C (ethanol), [(~I~ + 104"7° (c 1.91; dioxane). 

2. S t ruc ture  (I) has been p roposed  for  rep in  on the ba s i s  of the reac t ions  p e r f o r m e d ,  of an i n t e r p r e -  
ta t ion of the NMR s p e c t r a  of compounds (I-XII) using the INDOR method,  and also of a study of NMR s p e c t r a  
with additions of a pa r amagne t i c  sal t .  
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