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We have studied the flavonoids of the epigeal  pa r t  of th ree  spec ies  of Centaurea  collected in the f lowering 
s tage in Armen ia .  The subs tances  were  i so la ted  by ex t rac t ing  the plants  with hot water  followed by c h r o m a t o -  
graphy of ch lo ro fo rm e x t r a c t s  on s i l ica  gel in the c h l o r o f o r m - m e t h a n o l  (95 : 5) sys t em.  F r o m  Centaurea  
pseudomacu losa  Dobrocz.  we isola ted  a compound (I), f rom C. aggrega ta  Fisch.  et Mey compounds (I) and (II) 
(minor  component),  and f r o m  C__. sa l ic i fol ia  Bieb. compound (III). 

MeOH 
Compound (I), C19H1807, mp 189-190°C, vCO 1660 cm -1,  l m a x  , nm; 241, 254 (shoulder),  277, 341; in 

the p r e s e n c e  of AIC13/HCI: 262, 290,368.  In the m a s s  spec t rum,  the s t ronges t  peaks  were  those  of ions 
with m / e  358 (M +) and 343 (M - C H 3  )+ . PMR spec t rum in CDC13: s inglets  of four CI{30 groups  (3.92 ppm, 
9 H and 3.87 ppm,  3H), a 5-OH group (12.77 ppm, 1 H), and the s ignals  of  five a r o m a t i c  protons ,  th ree  of 
which show the 3 ' , 4 ' - subs t i tu t ion  of the B ring in the s t ruc tu re  of (I) with the flavone skeleton,  and two singlets  
at 6.46 and 6.42 ppm which a re  cha r ac t e r i s t i c  for  a flavonoid with a t r i subs t i tu ted  ring A. A posi t ive  Gibbs 
t e s t  (with 2 ,6-dibromobenzoquinone chloroimide) showed the p r e sence  of a f ree  posi t ion 8 in (D. T h e  ace ty l a -  
t ion of (I) gave a monoaee ta te ,  C21H2008, M + 400, mp 182-185°C; ~CO 1630, 1764 cm -1. PMR spec t rum in 
CDC13: s ignals  of 5-OAc at  2.49 ppm,  H-3 at  6.49 ppm, and H-8 a t  6.88 ppm.  

Thus,  compound (I) has the s t ruc tu re  of  5 -hyd roxy-3 ' , 4 ' , 6 , 7 - t e t r ame thoxyf l avone  which has been desc r ibed  
as  a semisyn the t i c  product  [1]; we have i so la ted  it f rom natural  sou rces  for  the f i r s t  t ime.  

Compound (II), C18Ht607, M + 344, mp 190-193°C; gives a blue colorat ion with the Gibbs reagent .  The 
PMR spec t rum of  (II) in CDC13 dif fered f r o m  the spec t rum of (I) only by the fo rm of the s ignals  of the CH30 
g r o u p s  (9H). According  to the shif ts  of the s ignals  in the PMR spec t rum (II) in CsD6, the methoxy groups were  
ass igned in the following way: 3.87 ppm (6-OMe), 3.31 ppm (4 '-OMe),  and 3.16 ppm (7-OMe). These  facts ,  
and also the m a x i m a  of  the UV spec t r a ,  coincide with those given in the l i t e ra tu re  for eupator in  (3 ' ,5 -d ihydroxy-  
4 ' ,6 ,7 - t r imethoxyf lavone  [6]. This  is  the f i r s t  t ime that  eupator in  has  been isolated f rom plants  of the genus 
C entau rea .  

MeOH 
Compound (D7), C18H1608, M + 360, mp 167-168°C, l m a x  257, 272, 354 nm. PMR spec t rum of the TMS 

e ther  of (III) in CC14: the s ingle ts  of th ree  methoxy groups  (3.86, 3.84, 3.82 ppm),  s ignals  of a r o m a t i c  protons  
of a 3 ' , 4 ' - subs t i t u t ed  ring B (flavone skeleton),  and a s inglet  at  6.32 ppm which can be ass igned  to H-3 or  one 
of the pro tons  of the t r i subs t i tu ted  r ing A. 

The acetyla t ion of compound (III) gave a t r i ace ta t e ,  C24H22Oll , M + 486, mp 163-165°C. PMR spec t rum 
in CDC13: s ignals  of th ree  acetoxy groups (2.31, 2.34, 2.49 ppm), of th ree  methoxy groups  (3.77, 3°84, 3.87 
ppm),  and of four a r o m a t i c  protons ,  the one-pro ton  singlet  being displaced to 7.18 ppm. 

The p r e s e n c e  of a 3-OCH 3 group was shown by the format ion  of f lavones when compound (III) was demethy-  
lated with pyridine hydrochlor ide  [3]. The product  obtained was identified as  querce t in  (3 ,3 ' ,4 ' ,5 ,6 ,7 -hexahy-  
droxyflavone):  C15H1008, M + 318, mp 306-308°C, ~MeOH 259, 276, 366 nm; a negat ive gossypetone  reac t ion  J~ max  
and a pos i t ive  Gibbs t es t  conf i rmed that posit ion 8 in the compound is  f ree .  

Of the th ree  hydroxy groups  in (III), one is located at  C-5 (singlet at  12.7 ppm in the PMR spec t rum 
taken in DMSO), the second at  C-7 ( l m a x  274 nm with NaOAc), and the th i rd  in r ing B (mass  spec t rum)  at  C-4 '  
(~ max 414 nm with NaOMe). Consequently,  compound (III) has the s t ruc tu re  of 4 ' , 5 , 7 - t r i h y d r o x y - 3 , 3 ' , 6 - t r i -  
methoxyflavone,  i .e . ,  jaeeidin; however ,  i ts  mp is given in the l i t e r a tu re  as  127-133°C [4]. 

I t  mus t  be mentioned that C. aggrega ta  and C. Pseudomacu losa  which contain compound (I) that  is new 
for the genus Centaurea ,  belong to the same subgenus,  Acrolophus.  Centaurea  sa l ic i fol ia  contains jaceidin 
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(IID, which has  been isola ted p rev ious ly  f r o m  C__. jacea.  Both these  spec ies  o f C e n t a u r e a  belong to the sub-  

genus Jacea .  
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E S T E R S  OF F e r u l a  c e r a t o p h y l l a  

L .  A .  G o l o v i n a  a n d  G .  K .  N i k o n o v  UDC 547.913.5:668.5:547.587.52 

The isola t ion of angrendiol  f rom Fe ru la  ee ra tophy l l a  Regel  et  Schmalh.  has been r epo r t ed  p rev ious ly  
[1]. In a methanol ic  ex t r ac t  of the roo ts  of F_ z. cera tophyl la  collected in the mountains of Kara tau ,  Kazakh SSR, 
in the f ru i t -bea r ing  per iod,  we found no angrendiol  but detected two subs tances  with Rf  0.35 and 0.5 giving a 
c r imson  coloration when chrorna tograms  were  t r ea t ed  with a 1% solution of vanil l in  in su l fur ic  acid {SilUfol; 

ch lo roform sys tem) .  

By chromatography  on type KSK s i l ica  gel with elat ion by h e x a n e - b e n z e n e  (5 : 1) of a phenolic  f ract ion 
obtained f rom a rnethanolic ex t r ac t  of the roo ts  by a known method [2] we isolated both subs tances ,  which 
proved to be new e s t e r s  and we have called them ferocin and ferocinin.  

Fe roc in  (I), C22H2803, rnp 127-128°C [ h e x a n e - e t h e r  (5 : 1)], M + 340, l a i d  2° - 2 0 0  ° (c 1.0; benzene);  
feroeinin (II) CnH~0Os, rnp 107-108 ° M + 370, la iD 2° - 1 9 7  ° (c 1.0; benzene),  Both compounds a r e  readi ly  
soluble in benzene and ch loroform,  modera t e ly  soluble in e ther  and methanol ,  spar ingly  soluble in hexane,  
and insoluble in water .  

The UV s p e c t r u m  of (I) showed a m a x i m u m  at 253 nm (log e 4.43) and that of (ID showed,maxirna at 252 
nm (log e 4.31) and 295 am (log ~ 3.94), which a r e  cha r ac t e r i s t i c  for  p-hydroxybenzoyl  and p - h y d r o x y - m -  
methoxybenzoyl  chrornophores ,  r e spec t ive ly .  In the p r e s e n c e  of alkal i ,  the sho r t -wave  m a x i m a  under  went 
bathochrornic  shif ts  by 51 and 64 nm, r e spec t ive ly ,  which shows that  these  subs tances  belong to the phenol 
group.  This  was conf i rmed by the fact  that  (D and (II) d isso lve  in a lkal i s  and on acidif icat ion s epa ra t e  out 
in unchanged form,  and a l so  by the brown colorat ion that they give with FeC1 s. 

The IR spec t r a  of ferocin  and ferocinin show the absorpt ion  bands of the carbonyl  of an e s t e r  of an 
a r o m a t i c  acid (1680 and 1705 cm -1, respec t ive ly) ,  and a lso  those of an a r o m a t i c  nucleus and of hydroxy groups.  

On s e v e r e  alkal ine hydro lys i s  with a 15% methanol ic  solution of KOH, both compounds yielded the same  
terpenoid  alcohol with the compos i t i on  C15H240 , map 82-83°C (hexane), M + 220, which we have called fecerol ,  
and ferocin  gave p-hydroxybenzoic  acid and ferocinin gave vani l l ic  acid.  

The NI~iR s p e c t r u m  of fecero l  showed the s ignals  of the protons  of an exomethylene group (quadruplet,  
4.75 ppm, J1 = 7.5 tIz, J2 = 2.5 Hz, 2H) an olefinlc proton in a - C t I ~  C - g r o u p i n g  ( tr iplet ,  5.17 pprn, J = 6  Hz, l iD, 
of  t r ans  protons  in a -CH--- - -CH-grouping (doublets at 5.74 and 5.32 ppm,  l i t  each, J =  15 I-Iz), and of a h e m i -  
hydroxyl ic  pro ton  (multiplet ,  3.48 ppm, l iD.  

On the bas i s  of  i ts  composi t ion and NIVfR spec t rum,  i t  may  be a s s u m e d  that  feeero l  is a secondary  
alcohol  containing th ree  double bonds and having a monocycl ic  s t ruc tu re .  
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