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F r o m  a methanol ic  ex t r ac t  of the roots  of Feru la  korshinskyi  Eug. Kor .  col lected in the wooded slopes 
of the mountains  in the environs  of Lake Iskanderkul '  (TadzhSSR), by ch romatography  on a column of s i l ica  
gel we have isolated a substance with the composi t ion C 22H3405, bp 42°C/8 m m  Hg, [~]~ - 2 9  ° (c 0.94; ch lo ro-  
form),  [n]~ 1.491, Rf 0.8 ( sys tem 1), M + 378. The substance has a neutral  c h a r a c t e r  and is readi ly  soluble 
in pe t ro l eum ether ,  diethyl e ther ,  and chloroform,  and insoluble in water .  

In the UV s p e c t r u m  of the substance there  is a m a x i m u m  with kmax 222 nm (log e 3.94) and in the 
IR s p e c t r u m  absorp t ion  bands at 1745, 1720, and 1230-1270 cm -I  (ester  carbonyl ,  carbonyl  s t re tching v i b r a -  
tions), 1660 cm -1 (double bond), and 2880-2960 cm -1 (methyl and methylene groups) .  A considera t ion of 
the IR spec t rum gave grounds for  a s suming  that  the substance  was an e s t e r .  When it was hydrolyzed with 
a 5% solution of caus t ic  potash,  a sesqui te rpene  alcohol with the composi t ion CisH2eO s, mp 82-83°C, [a]~ + 
50 ° (c 1.5; ethanol) was obtained which was identified by its IR and NMR spec t r a  and a mixed mel t ingpoint  
and by its d iaceta te  as ugamdiol,  which we have isolated f r o m  Ugamian giantfennel [1, 2]. F rom the acid 
f rac t ion  of the hydrolyzate  we isolated an acid with the composi t ion C5H802, mp 44-45°C, identical acco rd -  
ing to its IR spec t rum with angelic acid, and by pape r  chromatography  we detected acet ic  acid [3]. 

Thus, fekor in  is a d i e s t e r  of ugamdiol  and angelic and acet ic  acids.  This  is conf i rmed by the m a s s  
and NMR spec t r a  of fekor in .  In the m a s s  spec t rum of the substance there  a re  peaks  of ions with m / e  378 
(M+), 318 (M - CH3COOH), and 279 (M - C5H702). In the NMR spec t rum of fekor in  there  a re  doublets at 
0.95 and 1.10 ppm (J = 6 Hz, 3 H each), due to the methyl  groups  of an isopropyl  radical ,  and s inglets  at 
1.10 and 1.76 ppm (3 H each) assigned,  respec t ive ly ,  to angular  and vinyl methyl  groups.  Singlets at 1.8 
ppm (3 H) and 1.9 ppm (3 H), and a lso  doublets at 1.87 p p m  (J = 3 Hz, 3 H) a re  due, respec t ive ly ,  to the 
methyl  groups of acetyl  and angeloyl res idues .  In addition, at 2.72 ppm there  is a doublet f rom an epoxy 
pro ton  (J = 6 Hz). The s ignals  of geminal  protons  appea r  in the fo rm of a doublet at 4.75 ppm (doublet, J = 
6 Hz) and 5.3 ppm.  On the l a t t e r  is superposed  the signal of an olefinic proton.  The olefinic proton of an-  
gel ic  acid is obse rved  in the f o r m  of a quar te t  with secondary  split t ing at 5.96 ppm.  There  a re  two hydroxy 
groups  in the ugamdiol  molecule  - at C 6 and C s. 

In o r d e r  to es tab l i sh  the s t ruc tu re  of fekor in  it was n e c e s s a r y  to de te rmine  the posi t ion of each of 
the acid res idues .  In the s t e r eochemica l  respec t ,  the acyl residue in the C 8 pos i t ion  is probably  in a more  
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Fig. 1. IR spectrum of fekorin. 
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Fig. 2. MMR spec t rum of fekor in  (a) and the 
m o n o e s t e r  (b). 

favorable  posi t ion energe t ica l ly  then the s ame  grouping at C 8. Consequently,  the acyl res idue at C 8 should 
be more  labile  and, on hydrolys is ,  be spli t  off f i r s t .  In actual fact,  mild acid hydrolys is  of fekor in  with 
1% methanol ie  caust ic  potash  in the cold led to the fo rmat ion  of a m o n o e s t e r  and acet ic  acid. .  In the IR 
spec t rum of the monoes te r ,  the absorpt ion  band of one o f  the carbonyls  (1745 c m  -1) had d isappeared ,  and 
the absorpt ion band of a hydroxy group (3200-3600 cm -1) had appeared .  In the NMR spec t rum of the mono-  
e s t e r ,  the signal of one of the geminal  protons,  namely  the doublet at 4.75 ppm cor responding  to H-8, had 
shifted to 3.5 ppm and, s imultaneously,  the singlet  signal at 1.8 ppm due to the acetyl  group had d isappeared .  
These  facts  show that in the d ie s t e r  the acet ic  acid res idue is p resen t  in the C-8 posi t ion and the angelic 
acid residue at C-6 .  On saponif icat ion under  s eve re  conditions, the second acyl residue was a lso  spli t  off, 
as was shown by the d i sappearance  of the s ignals  of the protons  of the angelic acid res idue and by the d is -  
p lacement  of the quar te t  cor responding  to H-6 f r o m  5.30 to 4.14 ppm.  On the bas i s  of the facts  given above, 
it may be concluded that fekor in  has the s t ruc tu re  of 8 - a c e t o x y - 6 - a n g e l o y l o x y - 9 , 1 0 - e p o x y g e r m a c r - 3 - e n e .  

E X P E R I M E N T A L  M E T H O D  

The UV spec t r a  were  taken on a Hitachi ins t rument ,  the IR spec t r a  on a UR-10 s p e c t r o m e t e r  (in 
KBr), and the NMR s pec t r a  on a JNM-4H-100/100 MHz ins t rument  in CDC13, the chemica l  shifts  being 
given in the 5 sca le  f r o m  the signal of HMDS taken  as 0. TLC was p e r f o r m e d  in a fixed l a y e r  of KSK si l ica  
gel in the following s y s t em s :  1) pe t ro l eum e t h e r - e t h y l  aceta te  (3 : 1); 2) b u t a n - l - o l  sa tu ra ted  with 1.5 N 
ammonia .  The e s t e r s  were  revea led  with a 1% solution of vanill in in concent ra ted  sulfuric  acid, and the 
acids with a 0.04% ethanolic solution of Bromophenol  Blue. 

I s o l a t i o n  o f  F e k o r i n  

The comminuted roots  of Feru la  korsh inskyi  were  steeped three  t imes  with methanol  (60, 45, and 
40 l i t e r s ) .  The combined methanol ic  ex t r ac t s  were  concent ra ted  to th ree  l i t e r s ,  diluted with wa te r  (2 : 1), 
and t r ea t ed  with e the r  (5 x 1 l i te r ) .  Af ter  e l iminat ion  of the solvent,  290 g of v iscous  ex t rac t  was obtained. 

The combined ex t rac t ive  subs tances  (10 g) were  deposited on a column (h 50, d 5 cm) filled with KSK 
s i l ica  gel and eluted with a mix tu re  of pe t ro l eum e the r  and ethyl aceta te  (3 : 1), 50-ml  f rac t ions  being col-  
lec ted.  

Frac t ions  9-18, a f t e r  the dis t i l la t ion of the solvent,  yielded 2.1 g of an oily substance  with Rf 0.8 
(sys tem 1), composi t ion  C22H3405 (tool. wt. 378, m a s s  spec t romet r i caUy) ,  [~]~--29 ° (c 0.94; ch loroform) .  
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S e v e r e  H y d r o l y s i s  o f  F e k o r i n  

Product ion of Ugamdiol .  A solution of 0.3 g of the substance in 30 ml  of a 3°/0 solution of caus t ic  potash  
in methanol  was heated for  two hours .  The solvent  was dist i l led off in vacuum, the residue was diluted with 
water ,  and the neut ra l  f r ac t ion  was ex t rac ted  with e ther ,  The e therea l  ex t r ac t  was washed with water ,  dried, 
and dis t i l led.  The res idue  was c rys t a l l i zed  f rom pe t ro l eum e ther  in the f o r m  of co lo r l e s s  needles  with 
mp 82-83°C, [o~]~= +50 ° (c 1,5; ethanol).  

Isola t ion of Angelic Acid. The res idue  a f t e r  the ex t r ac t i ono f the  ugamdiol  was acidified with 5% HC1, 
and the acid pa r t  was ex t rac ted  with e ther .  On chromatography  in s y s t e m  2, the e therea l  ex t rac t  gave two 
spots  with Rf 0,13 and 0.45 cor responding  to acet ic  and angelic acids .  When the e therea l  ex t rac t  was con- 
cent ra ted ,  c r y s t a l s  deposited with mp 44-45°C which were  identified by the i r  IR spec t rum as angelic acid [4]. 

M i l d  H y d r o l y s i s  o f  F e k o r i n  

Format ion  of a Monoester .  A solut ion  of 0.15 g of fekor in  in 30 ml  of 1~0 methanol ic  caust ic  potash  
was left  at r oom t e m p e r a t u r e  for  1.5 h. Then the liquid was diluted with wa te r  and ex t rac ted  with e ther .  
Af te r  the e the r  had been dist i l led off, a monoes t e r  with Rf 0.6 was obtained. The mo the r  solution was ac id-  
ified with 5% HC1, and on t r e a t m e n t  with e the r  an acid f rac t ion  was isolated which was invest igated by p a p e r  
ch romatography .  In s y s t e m  2 a spot with Rf 0.13 was obtained, which co r r e sponds  to acet ic  acid. 

U g a , m d i o l  D i a c e t a t e  

The alcohol (0.1 g) was ace ty la ted  with acet ic  anhydride (3 ml) in pyr idine (3 ml) with heating f o r f o u r  
hours .  The reac t ion  product  was isolated in the usual  way, giving co lo r l e s s  c r y s t a l s  with mp l l0-111°C 
(from ether) .  

SUMMARY 

From the roots of Ferula korshinskyi Eug. Kor. we have isolated a new ester with the composition 
C22H~O5, [~]~-29 ° (c 0.94; chloroform) n~ 1.491, bp 42°C/8 mm Hg, which we have called fekorin. On the 
basis of a study of the products of hydrolysis and also spectral characteristics, it has been established that 
fekorin is 8-acetoxy- 6-angeloyloxy-9,10-epoxygermacr-3-ene. 
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