
IR spec t r a  were  taken on a Specord-75 ins t rumen t  in CC14 and PMR spec t r a  on a Tes la  BS-467 ins t ru -  
ment  (with a working f requency of 60 MHz; in ternal  s tandard  TMS; CC14; 5 sca le ) .  Mass  spec t r a  were  obtained 
on a MKh-1302 ins t rument .  The ana lyses  of all  the compounds cor responded  to the calculated f igures .  
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Continuing an invest igat ion of the lactones  of the epigeal  pa r t  of Ajania fas t ig ia ta  (c. Winl4), Poljak.  [1, 
2], we have ch romatographed  a benzene ex t r ac t  of c h l o r o f o r m - e x t r a c t e d  m a t e r i a l  [ 3] on a column of s i l ica  gel 
(type KSK). F r o m  the f rac t ions  eluted by b e n z e n e -  acetone (10 : 1) we have  isola ted a lactone with mp 212-213 °C 
( b e n z e n e - a c e t o n e ) .  The lactone proved not to have been desc r ibed  in the l i t e r a t u r e  and has been  cal led ajafin 

M + (I). Ajafin has the composi t ion C16H2006, 308, [ ~ ] ~  +34.7 ° (c 3.57 methanol) .  The IR s p e c t r u m  of (I) ( tab- 
le t s  with KBr) contains absorpt ion  bands at  (cm -1) 3410-3440 (OH), 1740-1750 ( C = O  of a 7-1actone and of a 
cyclopentanone) ,  and 1659 (C- -C)  [4]. The PMR spec t r a  of (I) (deuteropyridine,  0 -  HMI)S) shows s ignals  at  
the following 5 values  (ppm):  1.53 (3 H, br .  s,  CH3-C-- -C) ;  1.72 (3 H, s, C H 3 - C - O ) ;  3.15 (3 H, s, C H 3 - O - ) ;  
3.85 (2 H, m, H-2 and H-6) ;  and 6.26 and 6.51 (1 H each, Tr,  --CH2). The H-2 signal  appea r s  in the fo rm of a 
s ingle t  and is superposed  on the cent ra l  component  of the t r ip le t  f r o m  H-6. 

The values  of  the chemical  shif ts  of the protons  of the exomethylene  group show the p r e sence  of a hy- 
droxy  group in the fi posit ion,  i .e . ,  a t  C-8 [5]. The hydrogenat ion of (I) with NaBH 4 gave dihydroajaf in  (II),  
C16H220 o M + 310, mp 223-225°C. The IR s p e c t r a  of (II) showed absorp t ion  bands a t  (cm -1) 1770 (C--O,  c a r -  
bonyl of a ~/- lactone),  1750 (C = O of a cyclopentanone) ,  and 1670 (C- -C) .  The IR spec t r a  of (I) and (II), and 
a lso  the PMR s p e c t r u m  of (I) p e r m i t  ajafin to be ass igned  to the guaianolides.  The PMR s p e c t r u m  of (II),  un- 
l ike that of (I) ,  shows the signal of a methyl  group a t  a secondary  ca rbon  a tom in the f o r m  of a doublet  at  1.55 
ppm (3 H, J = 7 Hz; CH2-CHa) .  

The hydrogenat ion of (II) in the p r e s enc e  of PtO 2 in ethanol gave te t rahydroa ja f in  (III) .  The acetyla t ion 
of (III) with acet ic  anhydride in pyr idine led to d iace ty l t e t rahydroa ja f in  (IV), C20H2sO ~, mp 145-146 °C ( h e x a n e -  
ace tone) ;  M + 396, the IR s pec t rum  of which exhibited absorp t ion  bands at  (cm -1) 1787 (C- -O of a ~/-lactone),  
1740 (C---O of a cyclopentanone) ,  and 1730 and 1242 (OCOCH3). The PMR s p e c t r u m  of (IV) contained s ignals  a t  
the following 5 values  (ppm).  1.28 (3 H , d ,  J =  7 Hz, C l l -CH3) ;  1.40 (3 H, s, C4-CH3; 3 H, br .  s, C10-CH~); 
two s inglets  at  1.88 and 1.93 (3 H, OCOCH 3, each) 3.07 (3 H, s, OCH3); 4.20 (1 H, t r ,  Z3J = 20 Hz, H-6) ;  4.85 
(1 H, d. t r .  3j= 9.5, 9.5, and 4.2 Hz, H-8) ;  5.27 (1 H, d, J =  4.0 Hz, H-2) .  

The doublet  spli t t ing of the signal at  5.27 ppm and i ts  s p i n - s p i n  coupling constant  (J = 4.0 Hz) show that 
one of the acety l  groups  in (IV) is p r e s en t  in the cyclopentane ring a t  C-2,  and the carbonyl  group is at  C-3. 
The absence  of the signal of an olefinic proton and the t r ip le t  nature  of the lactone proton indicate the posit ion 
of the endocyclic double bond at  C1-C10. 

According to the informat ion given, ajafin has the s t ruc tu re  of 2 ,8 -d ihydroxy-4 -me thoxy-3 -oxo-5 ,7a  (H)-  
6,8fl (H) -gua i a -  1 ( 10), 11 ( 13)-dien-  6,12-olide (I).  
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By chromatographing on alumina the total lactones [ 1] obtained f rom the epigeal par t  of Ar temis ia  
leucodes Schrenk in the budding stage, we have isolated leucomisln,  austr icin,  parishin C, parishin B, and a 
lactone with the composition C15Hi60 s (I), M + 244 mp 206-208°C (from ethanol),  [ ~ ] ~  +180 ° (c 0.43; methanol),  
Rf 0.43 (on Silufol, b e n z e n e - a c e t o n e  (9: 1)). 

The IR spec t rum of (I) shows absorption bands at (cm -1) 1775 (carbonyl of a y- lac tone  r ing) ,  1680 (~ ,  
f i -unsaturated eyctopentanone),  and 1625 and 1600 (double bonds).  

The UV spec t rum shows the presence  of three maxima at ~ 245, 258, and 300 nm (log e 4.29, 4.28, and 
3.60), which a re  charac te r i s t i c  for  a conjugated system. 

In the PMR spec t rum of (I) (taken in deuterochloroform on a JNM-4H-100/100 MHz instrument) ,  a 
doublet at 1.27 ppm is the signal of the protons of a secondary  methyl group attached to a lactone ring, singlets 
at  2.07 and 2.38 ppm are the signals of the protons of the two methyl groups at a double bond, and a doublet at 
5.74 and a singlet  at 5 . 99ppmare  those of two olefinic protons at C 6 and C 2. A one-proton sextet  with its cen- 
ter  at 4.4 ppm (Jl = 5, J2 = J~ = 10 Hz) belongs to a lactone proton. The nature of the splitting of the signal of 
the lactone proton shows the position of the lactone ring at C7-C8, and the s p i n - s p i n  coupling constant shows 
its t rans  linkage. 

The charac te r i s t i c  of (I) coincide with those of anhydroaustr iein [2, 3]. The dehydration of austr ic in  
gave anhydroaustr ic in ,  which was shown to be identical with (I) by a mixed melting point test  and a compar ison 

of Ill, UV, and PMR spect ra .  

This is the f i r s t  t ime that the natural  lactone anhydroaustr ic in  has been detected in a plant. 
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