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We are  studying for  the f i r s t  t ime the alkaloids of the epigeal  par t  of Ve ra t rum lobel lanum growing 
in Dzhergalan.  The combined b a s e s  f r o m  this plant col lected at the beginning of the vegetat ion period were  
ex t rac ted  by the usual method with ch lo ro form (Table 1). 

F r o m  the e the rea l  f rac t ion  of the combined alkaloids on the epigeal  par t  of V. lobel ianum (collected 
on May 5, 1968) vera los ine  [1] and vera t roylzygadenine  [2] have been isolated by separa t ion  on a column 
of s i l ica  gel. After  the separa t ion  of the vera los ine ,  the mother  l iquor was f rac t ionated  with c i t r a t e - p h o s -  
phate buffer  solutions having pH 8-3.8. The f rac t ion  with pH 4 . 2 - 3 . 8  gave vera los inine  [1-3]. 

The f rac t ion  with pH 8 . 0 -  6.6 was  chromatographed  on a column of s i l ica  gel. The b e n z e n e - e t h a n o l  
eluate gave a new base ,  C39H61012 N, mp 156-158°C, [~]D +3.7°. The substance was identical with the base  
having mp 156-158°C isolated f r o m  the epigeal  par t  of V. lobel ianum of different  or igin (collected in the 
K a r k a r a  valley) [3]. The alkaloid fo rmed  a p ic ra te .  The IR spec t rum of the base  showed absorpt ion bands 
at (cm -~) 3450 (OH), 2950, 1450, 1380 (CH 3 and - C H 2 - ) ,  and 1738, 1250 (es t e r  C = O). I n the  NMR spec-  
t r u m  there  was a t h r e e - p r o t o n  singlet  at 1.79 ppm f rom a OCOCH 3 group. The alkaloid proved to be new, 
and we have cal led it germina l ine  (I).  On alkaline hydro lys i s ,  germinal ine  yielded an amino alcohol with 
the composi t ion C27H43OsN , mp 218-220°C, laiD +16.1°, identical  with ge rmine  (II) obtained f rom the prod-  
ucts  of the saponificat ion of g e r m e r i n  (III) [2, 4]. By paper  chromatography ,  / -2 -me thy lbu ty r l c  acid (MB), 
d -2 -hyd roxy-2 -me thy lbu ty r i c  acid (HMB), and acet ic  acid (Ac) were  detected.  

The acetylat ion of germina l ine  gave an acetyl  der iva t ive  with mp 192-194°C, identical ( f rom its IR 
spec t rum and melt ing point) with the acetyl  der ivat ive  that we isolated f r o m  ge rmer ine .  

The fac t s  presented  conf i rm once again the p resence  o f / - 2 - m e t h y l b u t y r i c  and d - 2 - h y d r o x y - 2 - m e t h y l -  
butyr ic  acid res idues  in the germinal ine  molecule .  

Germtnal ine  di f fers  sharply  f r o m  the known alkaloid ge rmi t r i ne  (IV) [4, 5] in its mel t ing point and 
the sign of its specific rotation; it does not fo rm a c rys ta l l ine  thiocyanate.  Germi t r ine  contains the he t e r -  
ocyclic  skeleton of ge rmine  [6] and three  acyl groups:  a l -2 -me thy lbu ty r i c  acid res idue  at C-3,  a d-2-  

TABLE 1 

Date of" Height of the I Amount of  combined alkaloids 
collect ion plant, crn Io~ the weight of  the dry plant, c7, 

5. V 1968 
11. V 1970 
11. V 1970 

5--12 
7--15 
7--15 

(hypogeal part) 

2,08 
1,66 
1.26 
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hydroxy-2 -me thy lbu ty r i c  acid res idue  at C-15,  and an acet ic  acid res idue  at C-7.  Consequently,  ge rmin -  
aline is an i s o m e r  of g e r m i t r t n e ,  and the acet ic  acid res idue  in the germtna l ine  molecule  can be only at 
C-16.  On the ba s i s  of the fac t s  given above,  germina l ine  has  the s t ruc tu re  and configurat ion of 16fl-ace- 
ty l -  15 ~-  (d- 2 -hydroxy-  2- methylbutyryl)  - 3fl- ( l -  2- methylbutyryl)  ge rmine  (I) .  

~C. 

OH 

I. R=MB, RI=H, R2= HMB, Ra=AC, I[ R=RI=R2=R3=H, 
Ill R=MB, RI=H, R.-=HMB, R3=H, IV R = ~ ,  Rz=Ac, R~=HMB. Ra=H. 

EXPERIMENTAL 

Thin - l aye r  ch roma tog raphy  (TLC) was p e r f o r m e d  with KSK s i l i ca  gel (10 ~) and the following solvent 
s y s t e m s :  1) b e n z e n e - e t h a n o l  (9 : 2.5) and 2) e t h a n o l - b e n z e n e  (35 : 5). The spots were  revea led  with 
Dragendo r f f ' s  reagent .  The IR s p e c t r a  we re  r eco rded  on a UR-10 double -beam spec t ropho tome te r (mo lded  
t ab le t s  with KBr) .  

The epigeal  pa r t  of V__. 10belianum (var ious  samples)  was  mois tened with 10% ammonia ,  and the alka-  
loids  we re  ex t rac ted  with c h l o r o f o r m  in a continuous appara tus  (see Table 1). 

Vera los ine ,  Veratroylz~,gadenine,  and Veralos in ine .  The epigeal  pa r t  of the plant (30 kg) was mois t -  
ened with 10% ammonia ,  and was  perco la ted  with ch lo ro fo rm until the b a s e s  had been ex t rac ted  comple te ly .  
F r o m  a sulfur ic  acid solution made alkaline with ammonia ,  the a lkaloids  we re  ex t rac ted  with e the r  (103.5 g~ 
and c h l o r o f o r m  (482 g). The total  yield of combined alkaloids was  585.5 g (1.95% of the weight of the d ry  
plant) .  

The e the rea l  solution of combined alkaloids,  on concentra t ion,  yielded 31.5 g of a mix tu re  of c r y s t a l s  
(A), mp 178-180°C, which were  sepa ra t ed  on a column of a lumina.  The e luates  [benzene-e thano l  (9 : 2.5)] 
y ie lded a base  with mp 213-215°C [ f rom m e t h a n o l - a c e t o n e  (1 : 3)], R f  in s y s t e m  1, identified as  ve ra los ine  
(IR s p e c t r u m ,  mel t ing  point). 

Af ter  the separa t ion  of A, 72 g of the res idue  f r o m  the mothe r  l iquor  was  dissolved in 5% sulfur ic  
acid,  and the solution was  made alkaline with ammon ia  and ex t rac ted  with benzene and ch lo ro fo rm.  The 
benzene ex t rac t  was  t r ea t ed  with 20% acetic  acid, the acet ic  acid solution was  made alkaline,  and the a lka-  
loids we re  ex t rac ted  with e the r  - 33.7 g (9.2 g of a p rec ip i ta te  spar ingly  soluble in ether) - and then with 
c h l o r o f o r m -  8 g. 

The res idue  (9.2 g) was  sepa ra ted  on a column of s i l i c age l .  The c h l o r o f o r m - e t h a n o l  (9 : 1) eluate de-  
pos i ted  a ba se  with mp 259-261°C ( f rom acetone),  R f  0.18 in s y s t e m  1. A mix ture  with vera t roy lzygadenine  
gave no dep res s ion  of the mel t ing  point. The i r  IR s p e c t r a  were  identical  [2]. 

The combined e the rea l  f rac t ion  (33.7 g) was  dissolved in benzene and separa ted  by means  of c i t ra te  
- p h o s p h a t e  buffer  solut ions with pH 8-3.8.  T rea tmen t  of the pH 4 . 2 - 3 . 8  f rac t ion  with acetone gave an a lka-  
loid with mp 163-165°C, identical  with vera los in ine  (UV and IR spec t r a  and mel t ing  point). 

Germina l ine .  The f rac t ions  with pH 8 . 0 - 6 . 6  were  combined and chromatographed  on a column of 
s i l i ca  gel. By t r e a t m e n t  with e the r ,  f r o m  the f i r s t  100 ml  of b e n z e n e - e t h a n o l  (20 : 1) eluate we isolated 
germina l ine ,  C39HslO~2N , mp 156-158°C ( f rom benzene,  mp 136-138°C), [~]D +3.7° (c 1.06; chloroform},  
R f  0.51 in s y s t e m  1. 

Germina l ine  P i c r a t e .  The substance  was  obtained f r o m  acet ic  acid solution by the addition of a sa tu-  
ra ted  solution of p ic r ic  acid,  mp 170--172°C ( f rom aqueous acetone).  A mix tu re  with germina l ine  mel ted  
a t  1 5 0 ° C .  
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Saponification of Germinal ine .  A solution of 0.32 g of germina l ine  in 16 ml  of aqueous methanolic 
caust ic  soda was  left  at r oom t e m p e r a t u r e  for  48 h. Then it was  diluted with wa te r  and ex t rac ted  with 
ch lo ro fo rm.  When the ch lo ro fo rm ex t rac t  was  concentra ted,  c r y s t a l s  (0.165 g~ deposited with mp 218- 
220°C ( f rom chloroform) ,  [a]D +16.1 ° (c 0.372; 5% acet ic  acid), R f  0.18 in sy s t em 2, identical  with an au- 
thentic sample  of ge rmine .  The IR spec t rum [3350 cm -1 (OH), 2940 and 1450 cm -I(CH 3 and CH2) ] lacked the 
absorpt ion band of an e s t e r  carbonyl .  M + 509 (mass  spec t romet r i ca l ly ) .  

Found ~ :  C 63.30; H 8.60; N 2.78. C27H43OsN. Calculated %: C 63.70; H 8.51; N 2.75. 

The alkaline solution af ter  the separa t ion  of the ge rmine  was acidified with sulfuric  acid and was 
ex t rac ted  repea ted ly  with e ther .  The combined e therea l  ex t rac t  was  t r ea ted  with a few drops  of concen- 
t r a t ed  ammonia ,  and the e the r  was disti l led off to a volume of 5 ml.  The res idue  was chromatographed  on 
paper  in the b u t a n - l - o l - l . 5  N aqueous ammonia  (1 : 1) sy s t em for  20 h, The spots were  revea led  with 
Bromphenol  Blue in ethanol.  Three  spots were  shown up: with R f  0.13 (acetic acid), 0.32 (d-2-hydroxy-  
2-methylbutyr ic  acid), and 0.54 ( l -2 -methy lbu tyr ic  acid). 

Aeetylation of Germinal ine .  A mix ture  of 0.53 g of germinal ine ,  2 ml of pyridine,  and 4 ml of acetic 
acid was kept at r oom t e m p e r a t u r e  for  three  days.  After  the appropr ia te  working up, the acetyl  der iva t ive  
isolated mel ted  at 192-194°C [from a c e t o n e - p e t r o l e u m  e ther  (1 : 3)], R f  0.69 in sy s t em 1; it was  identical 
with the acetyl  der iva t ive  of germine  obtained by the acetylat ion of germine  with acet ic  anhydride under  
s im i l a r  conditions to the fo rmat ion  of ace ty lgermina l ine .  IR spec t rum (cm-~): 3350 (OH), 2945, 1470, 
1380 (CH 3 and -CH2-)  , 1745, 1245 (ester C = O). 

C O N C L U S I O N S  

1. F r o m  the epigeal  par t  of Ve ra t rum lobel ianum col lected in Dzhergalan we have isolated the fo r -  
m e r l y  unknown alkaloids obtained previous ly  f r o m  the epigeal  par t  of V. lobel ianum collected in the Kar -  
k a r a  val ley:  vera los ine ,  vera los inine ,  vera t roy lzygadenine ,  and the new alkaloid germinal ine .  

2. The s t ruc tu re  of germinal ine  has  been  es tabl i shed as 1 6 ~ - a c e t y l - 1 5 a - ( d - 2 - h y d r o x y - 2 - m e t h y l -  
bu tyry l ) -  3fl-(l-2- methylbutyryl)  ge rmine .  

1. 

2. 
3. 
4. 
5. 
6. 
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