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Prev ious ly ,  on the bas is  of the IR and UV spec t ra  and chemical  p rope r t i e s  of erv ine  and i ts  de r iva t ives ,  the 
s t ruc tu re  of 3~, 15~, 19~, 20~-he te royohimbine  was proposed for  it [1]. However,  its NMR and mass  spec t ra  have not 

been studied. 

The mass  spec t ra  of e rv ine  were  compared  with the spec t ra  of a jmal ie ine  and rese rp in ine .  We see f rom the 
f igures  given in the table that the f ragmenta t ion  of e rv ine  is s im i l a r  to that of the alkaloids a jmal ic ine  and rese rp in ine ,  
but a d i f ference is observed  in the in tens i t ies  of some peaks. In the spec t rum of ervine ,  as in those of a jmal ic ine  and 
rese rp in ine ,  the mo lecu l a r  peak is the maximum one. The peak with m / e  (M - 1) + amounts to more  than 50% of the 
maximum peak: [2]. 

Relative intensity, Er vine Ajmalicine Reserpinine Hydroxyindole- 
% ervine 

M+ 
(M-D+ 
(M--CH3)+ 
(M--OCH3) + 

Indole fragments 

Nonindole fragments 

552 (;00) 
351 (65) 
337 (20) 
321 (4) 
156 (13) 
169 (6) 
170 (4) 
225 (2) 
223 (8) 
208 (2) 

352 (100) 
351 (60) 
337 (5) 
321 (5) 
156 (63) 
169 (16) 
170 (10) 
225 (8) 
223 (3) 
208 (4) 

382 (100) 
38] (50) 
367 (tl) 
351 (3) 
186 (90) 
199 (11) 
200 (]0) 
_955 (4) 
223 (1) 

368 (100) 
367 (6) 
353 (6) 
337 (6) 
130 (6) 
144 (4) 
145 (4) 
159 (4) 
223 (34) 
208 02) 
69 (19) 

The re su l t s  of the compar i son  of the mass  spec t ra  of r e se rp in ine  and ervine  show that they differ  only in the 
f ragments  of the indole moiety  of the molecule ,  by 30 m / e .  The mass  spec t rum of a jmal ic ine  is dist inguished by the 
intensi ty of the indole ions with m / e  156, 184, and 222 compared  with the cor responding  ions in the mass  spec t ra  of 
e rv ine  and r e se rp in ine .  This is apparently due to the nature of the fusion of the C/D and D/E  r ings in the molecu les  
of these alkaloids.  

In the mass  spec t rum of hydroxyindole-erv ine ,  apar t  f rom the peaks shown in the table, there  a re  the peaks of 
ions with m / e  (M - OH) + (6%) and 180 (8%). The format ion of an ion with m / e  180 f rom an ion with m / e  223 shows that 
hydroxyindole--ervine has re ta ined the cis  l inkage of r ings D/E  and the f i -or ientat ion of the methyl  group at C19 [3]. 
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role223 ,'rile/88 

These facts  and the NMR spec t r a  (C-19 CH3, 5 1.20 ppm, C-19 H, 5 4.25 ppm, COOCHs, 5 3.46 ppm) allow us to 
assume that hydroxyindole -e rv ine  has the s t e r e o c h e m i s t r y  IV-A or IV-B [4]. 

The NMR spec t rum of e rv ine  has a t h ree -p ro ton  doublet at 6 1.33 ppm, J = 7 Hz (C-19 CH3), a one-proton 
mul t ip le t  with a center  at 6 4.41 ppm, J = 11 Hz (C-19 H), and a s ingle t  f rom an olefinic proton with 5 7.50 ppm. In 
addition, there  are  the s ignals  of a COOCH3 group, (5 3.68 ppm, singlet),  an NH group (5 7.92 ppm, singlet),  and four 
a romat i c  protons.  

The re su l t s  of a compar i son  of the chemical  shifts and t h e s p i n - s p i n  coupling constants of the C-19 H, C-20 H, 
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and C-19 CH3 protons in the NMR spect rum of ervine with those of alkaloids of analogous s t ruc ture  [5] shows that 
ervine  must  have the cis linkage of r ings D/E. 

On the bas is  of what has been said above, ervine  may be assigned to the heteroyohimbine alkaloids in which 
rings C/D have t rans  linkage, r ings D/E cis linkage, and the CHa group at C19 has the fi-axial configuration. 

EXPERIMENTAL 

The mass  spec t ra  were recorded on a MKh-1303 mass  spec t rometer  (stabilized tempera ture  of the internal  inlet  
tube 90-130 ° C and ionizing voltage 40-50 V), and the NMI~ spect ra  on a JNM-4H-100/100 MHz ins t rumen t  (with HMDS 
as in ternal  s tandard and CDC13 as the solvent). 

C O N C L U S I O N S  

Results  of a comparat ive study of the NMR and mass  spect ra  of ervine and hydroxyindole-ervine have shown that 
ervine  belongs to the heteroyohimbine alkaloids in  which the C/D r ings  have a t rans  linkage and the D/E rings a cis 
linkage and the CH3 group at C19 has the fl-axial configuration. 
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