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The sesqu i te rpene  lactone cnicin has been isolated f r o m  the epigeal  par t  of Centaurea  s q u a r r o s a  (family 
Composi tae)  [1]. 

In the p resen t  paper  we p ropose  a method for  the quanti tat ive determinat ion of cnicin consis t ing in the ex-  
t r ac t ion  of the combined lactones  f r o m  the plant r a w  ma te r i a l  by the method descr ibed  [1], its ch romatograph ic  
separa t ion ,  and the de terminat ion  of the lactone in the eluate by a mic romethod  of vo lumet r ic  ana lys i s .  The 
comple teness  of ext rac t ion  was checked chromatograph ica l ly  on "Silufol" plates in the solvent  s y s t e m  ch lo ro -  
f o r m - e t h a n o l  (9 : 1). The cnicin was sepa ra t ed  f r o m  the accompanying  subs tances  in a thin fixed l ayer  of s i l ica  
gel in the s a m e  sys tem.  On elution with c h l o r o f o r m - e t b a u o l  (9 : 1) 97-99% desorpt ion was achieved.  The 
amount cnicin in the eluate was de te rmined  by an ac id ime t r i e  method a f te r  saponificat ion of the lactone with 
alkali .  

The op t imum conditions (concentration of a lkal i ,  solvent ,  t ime  of hydrolysis)  in which, in addition to the 
opening of the lactone r ing ,  hydrolys is  of the es te r  group of cnicin takes  place  were  de te rmined  by spec ia l  ex-  
pe r imen t s .  Then a g ram-equ iva len t  of cniein wUl be equal to half a g r a m - m o l e c u l e .  Below we give the r e su l t s  
of a s ta t i s t i ca l  t r e a t m e n t  of the de terminat ion  of mic roamount s  of cntcin (0.5-2.0 mg): 

n "x" S ~ S S-~ a ta, k ea Erel 
5 9 7 , 0 %  0,598 0,773 0.334 0.95 2,776 0,955 0,98% 

The amount  of cnicin in the r aw  ma te r i a l  was found in the following way: 10 g (weighed with an a c c u r a c y  
of 0.01 g) of the comminuted  a i r - d r y  r aw  ma te r i a l  was exhaust ively ex t rac ted  with 95% ethanol,  and the ex t rac t  
was evapora ted  to give the to ta l  laetones [1], which were  dissolved in 20 nd of ethanol. On a plate (13 × 18 cra) 
with a fixed layer  of s i l ica  gel (type KSK, par t i c le  s i z e  0.16-0.10 mm;  pH of a 10% aqueous solution 8.2), 0.3 
ml  of the ethanolic solution was deposited and ch roma tog raphy  was c a r r i e d  out in the s y s t e m  given above. On 
the s a m e  pla tes  was placed a , m a r k e r "  - 0.05 ml  of a 0.25% ethanolic solution of cnicin,  which was r evea led  
with a 1% solution of vanill in in concent ra ted  sulfur ic  acid (Rf 0.40). The laetone was eluted with 50 ml of the 
mix tu re  mentioned tn a Schott No, 4 funnel, the eluate was evapora ted  to d ryness ,  the r e s idue  was dissolved in 
1 ml  of ethanol, and 2 ml  of 0.01 N caust ic  soda solution was added and saponif icat ion ,gas p e r f o r m e d  for  5 min. 
The excess  of a lkal i  was back - t i t r a t ed  in the hot s ta te  [2] with a 0.01 N solution of hydrochlor ic  acid until the 
blue color  of the solution had d i sappeared  (indicator: thymolphthalein).  

The amount of cnicin in the raw ma te r i a l  (x, %) on the absolute ly  d ry  weight was calcula ted f r o m  the 
fo rmula  

10( v, %,~d" Vacid~ gal~E V., 
~ =  - ~a~ ] 
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where p is the weight of the raw mater ia l ,  g; h is the mois ture  content of the raw mater ia l ,  %; E is a g r a m -  
equivalent of cnicin (190;22); V t is the volume-of alkali taken for  saponification, nil; V~ is the volume of the 
ethanolic solution in which the total lactones were  dissolved,  ml; V 3 is the volume of the solution deposited on 

t h e  ch romatogram,  ml; Naeid is the normal i ty  of the acid solution; and Nal k is the normal i ty  of the solution of 
alkali.  

A control  t i t ra t ion and elution was per formed in paral lel .  The amount of cnicin in plant raw mater ia l  
(1975 harvest)  was determined by the method developed and was found to be 0.8% on the weight of the raw 
mater ia l .  The maximum deviation on the mean value for six determinations did not exceed • 3%. 
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Information on the chemical  s t ruc ture  of amber  is given in the l i te ra ture  [1-4], and Rottliinder et al. [5, 
6] have shown that amber  consis ts  predominantly of a polyester  the basis  of which is hydroxydiabietic acid and 
they consider  a suggested mechanism of the format ion of succinite.  

Our a im was to ref ine  the s t ruc ture  of the fract ion of amber  soluble in ethanol or acetone. By exhaustive 
extraction of succinite in a Soxhlet apparatus with ethanol we isolated a soluble f ract ion of amber  (I) - a r e s -  
inous da rk -co lo red  s u b s t a n c e - w i t h  a yield of about 25Y0. Resin (1) was hydrolyzed with 1070 KOH in a mixture 
of ethan_el and te t rahydrofuran  (1 : 1) in the cold for severa l  hours.  Trea tment  of the hydrolyzate  with HC1 gave 
the light yellow acid f o r m  of the product (ID, which was dried at r o o m  tempera tu re  in vacuum. The acid num- 
be r s  of (D and (ID were  determined by t i trat ion with 0.5 N ethanolic KOH and their molecular  weights by the 
isopiestic method on a Hitachi instrument Gable  1). The IR spec t ra  were  taken on a UR-20 spect rophotometer  
in the 400-4000 em -1 region using the substances in the fo rm of pastes with paraffin oil (see Table 1). 

The molecular  weight of the hydrolyzed res in  (ID (590) gives grounds for assigning the bulk of it to dia- 
bietinic acid and it s derivat ives (molecular weight of diabietic acid 604). The presence  of an acid is also shown 
by the acid numbers  and by absorption bands at 1690 and 1710 cm -1 in the IR spec t ra  (see Table 1). 

TABLE 1. 
(]) and (r[) 

Resin 

Physicochemical  Proper t ies  of the Resins 

Acid 
No. 

95 

145 

Characteris<c absorption band[ in the IR 
tool. wt. spectrum and meir most proDame as- 
(indi- i Slgnments 
~tmhyl" ], ~ c = o [  ", c-o 

i ~ c - o  ~ c=c  aITlide) (intO0 (inCOOH) l 

100 1055 m 
I10~0 

590 11065 sh 

1645 sh 
1640m 

1690[ s 
1710J 
1690]. 
17051 ~ 

1735 s 
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