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After  the separation of the gentianine (314 g), the ethereal  fraction of the combined alkaloids (754 g) 
of C. olivieri  (collected in May, 1969, in the basin of the r iver  Karatag,  Tadzhik SSR) was dissolved in 
chloroform and separated according to the strengths of the bases with sodium phosphate buffer. The ini-  
tial buffer solutions were p repared  by mixing a 5% solution of caustic soda with orthophosphoric acid to 
give definite pH values. The chloroform solution after  being t rea ted  with the buffer and with 5% sulfuric 
acid was neutralized with 25% ammonia and was dried with anhydrous sodium sulfate, and the chloroform 

Fraction. pH of buffer Wt. of fraction, g 
1 6 9,2 
2 4 8,6 
3 2 28,5 
4 5~] e, HsPO4 8 ,9  
5 .5°Iv t H~O, 125,5 
6 Chloroformic residue 45,5 

was distilled off. 

Fract ions  1 and 2, by t rea tment  with acetone, gave gentiotibetine [1]. Fract ion 5 was t reated with 
ethanol, water ,  acetone, and methanol and was passed  through a column of alumina. Gentianine [2], genti- 
ananine [3], oliverine [4], and a base with mp 253-254°C (ethanol) were isolated. 

The ch loroform residue was t rea ted  with methanol. The slow evaporation of the methanolic extract  
led to the deposition of c rys ta l s  with the composition CllI-I10NO~CI 3 (I), rap 134-135°C, mol. wt. 293 (mass -  
spec t romet r ica l ly  for 3sCl). The base is readi ly soluble in organic solvents and crys ta l l izes  f rom metha-  
nol. Its UV spect rum (Xmax 266 am, log E 3.17) is ve ry  s imi lar  to that of dihydrogentianine (II). The IR 
spect rum has absorption bands for a lactone group at 1730 cm -1 and for a pyridine nucleus at 1590 cm -1. 

The oxidation of substance of {I) with potassium permanganate in acetone gave an acid identical with 
the acid (lII) obtained under the same conditions f rom gentianine (IV). 

The NMR spect rum of the base (Fig. 1) had two signals in the form of singlets at 0.94 and 1.16 ppm 
due to the two a protons of a pyridine ring. A two-proton tr iplet  at 5.46 ppm (J= 6.0 Hz) was due to the 
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Fig. 1. NMR spectrum of the base 
with nap 134-135°C. 

I 

methylene group of a lactone ring CH2--O--C=O , and a six- 
proton multiplet the center  of which was located at v 7.00 ppm 
was due to three other methylene groups. 

1. R-- CH2.CH~.CCla 
0 

a 0 I1. R -- Ci-12.CHs 
Ill. R--COOH 
IV. R-- CH=CH~ 

These resul ts  permi t ted  the assumption that the base that 
we had isolated was the product of the condensation of ch loro-  
form with gentianine and that the chloroform added to the vinyl 
group of (IV). In aetual fact, by heating a chloroform solution 
of gentianine with benzoyl peroxide [5, 6] we obtained substance 
(I). The study of the other f ract ions is continuing. 
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E X Y E R I M E N T A L  

The UV s pec t rum  was taken on an SF-4 ins t rumen t  (ethanol), the IR spec t rum on a UR-10 in s t rumen t  
(molded tab le t s  with KBr),  the m a s s  s p e c t r u m  on an MKh-1303 m a s s  s p e c t r o m e t e r  with a g lass  inlet  s y s -  
t em a t 4 0 e V a n d  150 mA, and the NMR s pec t rum on a JNM-4H-100/100 MHz ins t rumen t  in CDC13 with 
HMDS as  the in te rna l  s tandard  (T scale) ,  and the pH values  of the buffer solut ions were  de te rmined  on an 
LPU-1  po ten t iomete r .  

I sola t ion of the Alkaloids.  G. o l iv ier i  (530 kg) was ex t rac ted  with ch lo ro fo rm in the usual way. This  
gave 754 g of e the rea l  a lkaloids  and 327 g of ch loroformic  alkaloids (0.2% of the weight of the d ry  plant). 
The m a t e r i a l  (240 g) f r o m  the m o t he r  solution of the e the rea l  f rac t ion  a f t e r  the isola t ion of the gentianine 
was d isso lved  in 5 l i t e r s  of ch lo roform,  and the solution was t r ea t ed  with sodium phosphate  buffer. The 
buffer  solutions were  made alkal ine with gaseous  ammonia ,  and then the alkaloids were  ex t r ac t ed  with 
ch lo roform.  

Frac t ion  1 (9.2 g) and f rac t ion  2 (8.6 g) were  t r e a t ed  with acetone.  They gave gentiot ibetine - 1.26 
and 0.58 g, r e spec t ive ly .  

F rac t ion  5 (125.5 g) was d isso lved  in ethanol and the solution was left  in the r e f r i g e r a t o r  for  s eve ra l  
days.  Technica l  gentiananine deposi ted (7.7 g). The ethanol was evapora ted  off, and the res idue  was 
t r e a t e d  with hot water .  The aqueous ex t rac t  yielded 10.57 g of gentianine. By f rac t ional  c rys ta l l i za t ion  
and the p a s s a g e  of the m o t he r  solution through a column of alumina,  o l iver ine  (3.53 g) and a base  with mp  
253-254°C (0.98 g) were  isolated.  

The ch lo ro fo rm res idue  (45.0 g) was t r e a t ed  with methanol .  The ex t r ac t  was s epa ra t ed  off, and the 
methanol  was slowly evaporated.  C rys t a l s  deposi ted with mp 130-132°C (1.61 g). Af ter  r ec rys t a l l i za t ion  
f rom methanol  of the base  with mp 134-135°C, the mo the r  l iquor was p a s s e d  through a column of alumina.  
A benzene eluate  gave an additional 0.68 g of the base with mp 134-135°C. 

Oxidation of the Base  with mp 134-135°C. To a solution of 0.1 g of the base  in 50 ml  of acetone was 
added (in port ions)  0.25 g of an acetone solution of po ta s s ium permangana te .  The mix tu re  was heated  in 
the wa te r  bath for  3 h. The p rec ip i t a te  of manganese  dioxide was f i l te red  off and washed with acetone and 
then with hot water .  The aqueous f i l t ra te  was evapora ted  to d ryness ,  and the res idue  was acidif ied with 
ethanolic hydrogen chloride.  A prec ip i ta te  (15 rag) deposi ted with mp 256-260°C (decomp.,  f rom water) .  

Condensation of Gentianine with Chloroform.  Benzoyl peroxide  (0.05 g) was added to a ch lo ro fo rm 
solution of gentianine (0.1 g). The mix tu re  was heated  in a sea led  tube in the wa te r  bath for  10 h. Then 
the ch lo ro fo rm was" evapora ted  off and the reac t ion  mix ture ,  in benzene solution, was  p a s s e d  through a 
column of a lumina.  The benzene eluate yielded a base  with mp 134-135°C. 

S U M M A R Y  

F r o m  G. o l iv ier i  we have i so la ted  gentiotibetine,  gentiananine, gentianine,  o l iver ine ,  and a base with 
mp 253-254°C. The product  of the condensation of gentianine with ch lo ro fo rm has been obtained f rom the 
ch lo ro fo rm res idue .  
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