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In a preceding  paper ,  we gave the r e su l t s  of the isolation f rom the epigeal  pa r t  of Ve ra t rum lobel ia -  
num of a base  with mp 220 221°C, [~]D -173.17" [1]. A study of its phys icochemica l  p rope r t i e s  has shown 
that the alkaloid is a new one, and we have cal led it veralos idinine.  

Veralosidinine,  C29H4504N (I) is a t e r t i a r y  unsaturated base .  I ts  IR spec t rum (Vmax, cm- l ) :  3420, 
1065, (OH), 3030 (C =CH), 2930, 1445 (CH3- , - C H 2 - ) ,  1650 (C = N - ) ,  1725, 1250 (es ter  C =O). The f inger -  
pr in t  region is s i m i l a r  to that of vera los in ine  (Fig. 1) [2]. The UV s p e c t r u m  ~ m a x  248 nm (log ~ 2.44)] is 
identical with the UV spec t r a  of ve ras ine ,  vera los in ine ,  and vera los id ine ,  which have cholestane skeletons 
[2-4]. The mass  s p e c t r u m  of vera los idinine  has as its main peaks  those of ions with m / e  98, 99, 110, 111, 
124, 125 (100%), 126,138,148,162,163,  (M-60)  +, 412,413, (M-42)  +, (M-15)  +, 471 (M+), as in the  f r a g m e n t a -  
tion of the alkaloids vera los id ine  and vera los in ine  [2, 4]. In the NMR s p e c t r u m  of (I) there  a re  the following 
resonance  signals  (ppm): s inglets  at  0.58 (3H, 18-CH3) , 0.89 (3H, 19-CH3),  1.95 (3H, OCOCH3); doublets 
at 0.86 (3H, 21-CH3) , 0.92 (3H, 27-CH3)  , and mul t ip le t s  at 4.85 (H, H - C - O C O C H 3 )  and 5.23 (H, olefinic 
proton).  

The hydrogenation of veralosidinine in ethanol f o rmed  dihydroveralos idinine  (II), in the IR s p e c t r u m  
of which the absorpt ion band c h a r a c t e r i s t i c  for  a C =N bond had d isappeared .  Acetylat ion in pyridine with 
acet ic  anhydride led to the amorphous  O,O',  N- t r i ace ty lve ra los id in ine  (III) with R f  0.91. IR s p e c t r u m  of the 
t r iace ty l  der iva t ive  (~max,  cm-1) : 1730 (O-acetyl) ,  1670 (N-acetyl) ,  and 1650 (CeH=C bond). The format ion  
of a N-acety l  group is explained by the migra t ion  of hydrogen f r o m  posi t ion 23 to the ni t rogen a tom with the 
format ion  of a C =C double bond between a toms 22 and 23. The NMR s p e c t r u m  of (III) showed the following 
signals  (ppm): s inglets  at 0.67 (3H, 18-CH3) , 0.93(3H, 19-CH3) , 1.95 (9H,-OCOCH3), 2.11 (3H. N-COCH3).  
doublets at 0.91 (3H, 21-CH3) , 0.86 (3H, 27-CH3);  and mult iplets  at 5.02; 4.69; 4.46 (3H, H - C - O C O C H 3 ) .  
and 5.27 (2H, olefinic protons) .  The appearance  of a second signal of an olefinic proton at 5.32 ppm in (HI) 
conf i rms once again the migra t ion  of hydrogen and the d i sp lacement  of the double bond in O ,O ' .N- t r i a ce ty l -  
vera los idinine  and reca l l s  the N-ace ty la t ion  of tomati l idine and of ve ras ine  [3, 5]. Consequently,  of the four 
oxygen a toms in the molecule  of vera los idinine ,  two a re  p r e sen t  in the fo rm of secondary  hydroxy groups  
and two a re  in the fo rm of an e s t e r  grouping. Veralosidinine is saponified by ethanolic alkali .  F r o m  the 
products  of alkaline hydrolys is  have been isolated an amino alcohol - v e r a l o s i d i n i n o l  - C27H4303N (IV) - a n d  
acet ic  acid (paper chromatography) .  

The IR s p e c t r u m  of (IV) lacks  the absorpt ion band of an e s t e r  carbonyl .  Its NMR s p e c t r u m  has the 
s ignals  (ppm): s inglets  at 0.56 (3H, 18-CH3) , 0.91 (3H, 19-CH3); doublets at 0.87 (3H, 27-CHs)  , 1.13, (3H, 
21-CH3);  and a mult iplet  at 5.26 (H, olefinic proton).  In its mass  s p e c t r u m  the main peaks a r e  those of the 
ions with m / e  98, 100, 111, 112, 125 (100~), 126, 138, 150, 151, 162,291,  (M-18)  +, (M-CH3) +, 429 (M'~. 
This f ragmenta t ion  pathway r e s e m b l e s  those of the typical  s t e ro id  alkaloids ve ra s ine ,  peti l ine,  and v e r a l o s -  
idine [3, 4, 6], in which the max imum peak of the ion with m / e  125 c o m p r i s e s  the ni t rogen-containing moie ty  
of the molecule;  it is fo rmed  as a r e su l t  of the c leavage of the C17-C20 bond. 

Thus,  the r e su l t s  of a compara t ive  study of the phys icochemica l  p r o p e r t i e s  of vera los idinine  and its 
t r ans fo rma t ion  products  with those of vera los id ine  and of o ther  s t e ro id  alkaloids [2-7] shows that v e r a l -  
osidinine (I) contains the he te rocyc l ic  skele ton of vera los id ine  (V). 

Absorpt ion at about 3030 and 1065 c m  - I  in the IR s p e c t r u m  of vera los id in ine  shows the p re sence  of a 
As-3fl-OH group in it [8, 9]. Differences  in the chemical  shif ts  (CSs) of the protons  of the 1 8 - C H  3 and 2 1 -  
CH 3 groups between vera los id in ine  and veralosidininol  show that the acetyl  of the seconda ry  hydroxy groups 
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in veralosidinine can be located only on the carbon atoms of rings C and D in the 11, 12 o r  15, 16 positions.  
The change in the CSs of the protons of the 1 8 - C H  s group in the NMR spec t rum of veralosidininol in the 
upfield direct ion by 3 Hz in compar ison with the CSs of the protons of the 1 8 - C H  3 group of veralosidinine 
excludes the 11, 12 positions of the acetyl group, which may be presen t  in r ing D on carbon Ci6; it has the 

orientation [2, 10]. This is conf i rmed by the difference in the molecular  rotations (AI[M]D-301.56 °) of 
veralosidinine and veralosidininol [ -815.63 ° for (I) and -514.07 ~ for (IV)I, which is close to the increment  
that has been found for  C16-~-OCOCH 3 groups [11]. 

In the NMR spec t rum of O,O' ,N- t r iace ty lvera los id in ine  the signal f rom the protons of the 1 8 - C H  s 
group resonates  in a s t ronger  field by 9 Hz than the protons of the 1 8 - C H  3 group of veralosidinine,  which 
excludes positions 11 or  12 for the secondary  hydroxy group and shows that it is  located at C15; it has the 
17 orientation [10]. The CSs of the protons of the 18-CH3, 1 9 - C H  3 and 2 7 - C H  3 groups in the NMR spec t rum 
of O,O' ,N- t r iace ty lvera los id in ine  agree well with the CSs of the protons of the corresponding methyl groups 
in O,O' ,N- t r iace ty lvera los id ine .  This shows that the B/C and C/D rings in the molecule of  veralosidine are  
t rans- l inked and the remaining a symmet r i c  centers  have the same configuration as the a symmet r i c  centers  
of veralosidine [2, 4]. The large  difference in the CSs of the protons of the 2 1 - C H  3 group in the compounds 
O,O' ,N- t r iace ty lvera los id ine  and O,O' ,N- t r iace ty lvera los id in ine  is apparently due to the presence  in the 
molecule of O,O' ,N- t r iace ty lvera los id in ine  of a 15fl-OCOCH 3 group. On the basis  of what has been said, 
veralosidinine (I) has the most  probable s t ruc ture  and configuration of 16~-acetoxy-22,26-ni t r i locholes ta-  
5,22 (N)-diene-3fl, 15/7 -diol. 
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E X P E R I M E N T A L  

Thin- layer  chromatography (TLC) was pe r fo rmed  with KSK si l ica gel with a size of 100 nm containing 
10~ of CaSO¢ and the following solvent sys t ems :  1) butyl a c e t a t e - c h l o r o f o r m - e t h a n o l  (1 : 2 : 3) and 2) ben- 
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z e n e - a c e t o n e  (1 : 1). The spots were revealed with Dragendorff 's  solution. The UV spec t rum was taken on 
a Hitachi spectrophotometer ,  the IR spec t ra  (KBr) on a UR-10 spect rophotometer ,  the mass  spec t ra  on an 
MKh-1303 mass spec t romete r ,  and the NMR spec t ra  on a JNM-4H-100 MHz instrument  (I and III in CDC13; 
IV in CDC13 +CD3OD), 5 scale,  with hexamethyldisiloxane as internal standard. In the NMR spect ra  of (I, 
III, and IV) there are doublets with J =6 Hz. 

Veralosidinine C27H4504N was isolated [1] f rom the total ethereal  extract  of the epigeal part  of the 
plant Veratrum lobelianum by separat ion with an acetate buffer solution, mp 220-221°C (from acetone), 
[~]D-173.17 ° (c 0.589; chloroform),  Rf  0.82 (on TLC in sys tem 1), mol. wt. 471 (mass spectrum).  

O,O' ,N-Triacetylveralos idinine .  A mixture of 0.05 g of veralosidinine,  2 ml of acetic anhydride, and 
2 ml of pyridine was kept at room temperature  for 24 h. After the solvent had been distilled off in vacuum, 
the residue was treated with 5q~ sulfuric acid and was extracted with ether.  The ethereal  extract  was made 
alkaline with 1~ ammonia solution and was washed with water.  The ether was distilled off and the residue 
was dried in vacuum. The O,O' ,N-t r iacetylveralos idinine  obtained could not be crysta l l ized;  it was a m o r -  
phous and homogeneous with Rf  0.91 (on TLC in sys tem 1), mol. wt. 597 (mass spectrum).  

Dihydroveralosidinine.  Veralosidinine (0.06 g) was hydrogenated in 10 ml of ethanol by Adams ' method 
0.05 g of PtO2) until the absorption o fhydrogenceased .  After separat ion f rom the platinum black, the ethanol 
was distilled off in vacuum. On TLC in sys tem 2, the react ion product showed the presence  of a mixture of 
two substances with Rf  0.06 and 0.18. 

This mixture (0.05 g) was dissolved in benzene -ace tone  (4:1) and chromatographed on a column of 
si l ica gel with elution by the same mixture;  10 5-ml fract ions were collected and then five 20-ml fract ions.  
The f i rs t  nine fract ions yielded dihydroveralosidinine with mp 222-223~C (from acetone), [~]D-147-41° (c 
0.251; chloroform),  Rf  0.18 (on TLC in sys tem 2), mol. wt. 473 (mass spectrum).  

Saponification of Veralosidinine. A solution of 0.3 g of veralosidinine in 20 ml of 5% methanolic caus-  
tic potash was boiled for  3 h. Then the react ion mixture was cooled, diluted with water ,  and extracted with 
chloroform. The ch loroform residue (0.27 g) was t reated with acetone, giving veralosidininol,  C27H4303N , 
with mp 204-206°C (from acetone), [~]D-117.5  ° (c 0.4; methanol), Rf  0.56 (on TLC in sys tem 1), mol. wt. 
429 (mass spectrum).  The alkaline solution after  the separat ion of ' the veralosidininol was found by a 
method described previously [2] to contain acetic acid with Rf  0.13. 

S U M M A R Y  

On the basis of the IR, UV, NMR, and mass  spec t ra  of veralosidinine and its conversion products its 
most  probable s t ruc ture  and configuration have been established as 16~-acetyl -22,26-ni t r i locholes ta-5 ,22 
(N)-diene-3/3, 15fl-diol. 
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