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By the fur ther  separat ion of the mixture  of alkaloids from the epigeai par t  of Vinca erec ta  we have isolated 
another four bases :  e rv inceine ,  e rvamic ine ,  e rv inc in ine  and ( - ) - ebu rnamon ine  [1-4] .  

Erv ince ine  (I), C2~H28N203, contains two methoxyl and one C-ethyl groups.  Its UV spect rum is charac te r i s t i c  for 
a -methylene indol ine  alkaloids.  

Ervamle ine  (II), C22H26N203, is an amorphous base.  It forms a c rys ta l l ine  hydriodide and hydrochloride.  Its UV 
spec t rum is s im i l a r  to those of e rv ince ine  and e rv inc in ine .  The IR spectra  of I and II have the absorption bands of a 
secondary ni t rogen atom, an es te r  carbonyl  group conjugated with a double band, and a 1, 2, 4 - t r i snbs t i tu ted  benzene 
r ing.  On the bas i s  of these data, e rv ineeine  and e rvamic ine  have the following developed formulas :  

C~gH~t (•N-- H)(> N--)(OCHa)(COOCHa)(= ) (1) 
C19H19 (>N H)(> N--)(OCH3)(COOCHs)(=)~ (II) 

The reduet ion of I with zinc in methanolic  sulfur ic  acid gave an indole base,  d ihydroervineeine C22H~0N:,O 3 {IV). 

The mass  spect rum of IV (table} has the molecular  peak M + with m / e  370, and also the peaks of ions with m / e  
284 and 124. The format ion of the f ragment  with m / e  284 in IV is eonfirmed by a metas table  peak with m / e  218 
(calculated 218.3) for 370 ~ 284. The mass  spect ra  of e rv ine in ine  and of 16-methox~jwineadifformine are  simitlar [5], 
but differ in the in tens i t ies  of the peaks.  Since, according to the IR spectrum,  e rv ince ine  is a 1, 2, 4 - t r i subs t i tu ted  
benzene der ivat ive,  i ts  methoxyl group may be p resen t  in posit ion 15 or 16. 

Substance 

Ervinceine (I) 
Ervamicine (U) 
Ervincinine (II1) 

Dihydroervinceine 

Relat ive Intensi t ies ,  m /e ,  % 

Fragments 
M+ 

indole nonindole 

368 (45) -- 124 (100). 125 (16) 
366 (60) [ -- 135 (1OO). 107 (47) 
382 (100) •351 (10)_244 (78) 138 (9). ~08(t6) 

(Iv) 370(t5) 284 (26). 174 (4) 124 (100). 125 (11) 

In the NM'R spec t rum of e rv ince ine  (figure), the three  protons of the aromat ic  r ing (14, 15, and 17) form a t h r e e -  
spin sys tem of the ABX type which can be subjected to f i r s t - o r d e r  analys is .  Direc t ly  from the spec t rum we find the 
chemical  shifts (CSs) and sp in-sp in  coupling constants  (J) of the A (17), B {15), and X (14) protons,  namely:  ~r x 3.12, 
r A3.72,  and r B 3 . 8 5 p p m ; J B x = 8 . 0  Hz, JAB =2.0 Hz, a n d J A x = 0 .  
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NMR spec t rum of e rv ince ine .  

The appearance of the CS of the X (14) proton in the weaker field and also the displacement  of its signal by 
0.37 ppm in the s t rong-f ie ld  d i rec t ion in the spec t rum of d ihydroervinceine  as compared with e rv inee ine  shows that 

221 



there  is a OCH~ at C16 in the benzene r ing.  In actual fact, if the OCH 3 group were p resen t  in posit ion 15, the CSs of all 
three  protons could be s imi l a r  and would be shifted in the s t rong-f ie ld  di rect ion because of the e lec t ron-donat ing  
influence of the methoxyl on the 14- and 16-protons [6]. 

The signals  of the ethyl protons of the methoxyl and es te r  groups of erv inceine  give two th ree -pro ton  singlets  at 
r 6.34 and 6.37 ppm, respect ively .  The CH 3 protons  of the ethyl group appear in the form of a t r ip le t  at r 9.47 ppm 
(3H), 3 = 4.5 Hz, and the s ignals  of the CH 2 group are  in the 8.0 ppm region.  The quartet  at T 7.20 ppm corresponds  to 
two nonequivalent  protons of a CHF-N group, and the singlet at r 7.48 ppm (1H) to a CH---N group. The signal of an 
NH proton is found in the weak field at r 1.12 ppm. 

In the NMR spec t rum of dihydroervinceine,  the CSs of the s ignals  of the protons,  apart  f rom the X (14) proton, 
p rac t ica l ly  coincide with those of the protons of ervinceine ,  with the exception of the NH proton which is markedly  
displaced in the s t rong-f ie ld  d i rec t ion at r 5.81 ppm, which is i nha rmonywi th the  charac te r i s t i c  feature found previously  
for these alkaloids [7]. 

On the bas i s  of what has been said above, s t ruc ture  I, 
e rv ince ine .  

~co N~ , 

H COOCH s 

i somer ic  with 16-methoxyvincadifformine is proposed for 

[I 

H COOCH z 

A compar ison of the developed formulas  I and II shows that e rvamic ine  differs f rom ervinceine  only by the 
p resence  of a double bond. When e rvamic ine  was subjected to Adams hydrogenation in ethanol, 1 mole of hydrogen was 
absorbed and 6, 7-d ihydroervamic ine ,  Cz2H2sN20~, was formed. The la t te r  was shown to be identical (Rf, UV, IR, and 
mass  spectra),  with ervinceine .  

The NMR spect rum of e rvamic ine  has the s ignals  of three  aromat ic  protons A (17), B (15), and X (14): r X 3.06, 
r A 3.7], and r B 3.82 ppm, JBX = 8.0 Hz, JAB = 2.0 Hz, and JAX = 0, it also has the s ignals  of an Ar--OCH 3 group at 
r 6.34 ppm, of a COOCH 3 group at r 6.37 ppm (singlet, 3H each), and of a N--CH~-C==C group at r 6.70 ppm (poorly 
resolved quartet ,  2H), i. e . ,  the two CH 2 protons are a lmost  equivalent.  

The two olefinic protons of r ing  D form a AB system and give a quartet  with r A 4.39 and r B 4.47 ppm, 
JAB = 10 Hz, which shows the cis a r r angemen t  of these hydrogen atoms re la t ive  to the double bond. The CH 3 group of 
the ethyl appears  at r 9.42 ppm (triplet,  3H) with 3 = 6.0 Hz and the CS of the signal of the NH proton is 1.05 ppm. The 
mass  spect rum of e rvamic ine  is s imi l a r  to that of 16-methoxytabersonine [8], isolated f rom V. minor .  However, the 
mel t ing points of the hydrochlorides of these alkaloids and the CS of the protons in the NMR spectra  are different.  
Consequently e rvamic ine  is perhaps a s t e r e o i s o m e r  of methoxytabersonine and has the s t ruc ture  II. 

Erv inc in lne  (III), CzzH2~O4N2, contains two methoxyl groups and an active hydrogen. The IR absorption spect rum 
of III shows the p resence  of an es te r  earbonyl group conjugated with a double bond, a secondary ni t rogen atom, and a 
1, 2, 4 - t r i subs t i tu ted  benzene r ing.  The UV spect rum of erv incin ine  is  s imi l a r  to the spect ra  of I and II. 

The oxidation of e rv inc ine  by a modified Kuhn-Roth method yielded acetic and propionic acids, which shows the 
p resence  of a C-ethyl  group in it. The reduct ion of the base with zinc in methanolic H2SO 4 gave an indoline base,  
d ihydroervincin ine  (V), C22H2804N2. Its FR spec t rum contained the bands of an unconjugated carbonyl  group 
(1720 cm-1) .  

The saponification of e rv inc in ine  in HC1 (15%) gave desmethoxycarbonylervincinine ,  the UV spect rum of which 
had the maximum charac te r i s t i c  for the indolenine bases .  
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The m a s s  spec t rum of e rv inc in ine  proved  to be s i m i l a r  to that  of lochner in ine  (differing only by the low in tens i ty  
of the peaks  with m / e  138 and 108). The peak  with m / e  138 shows the p r e s e n c e  of an a sp idospe rmine  skele ton 
containing oxygen a t tached to the p ipe r id ine  pa r t  of the molecule .  The pos i t ion  of a t tachment  of the e therea l  oxygen was 
e s t ab l i shed  f rom a compar i son  of the p r o p e r t i e s  of e rv inc in ine  with those  of o ther  a lka lo ids  of s i m i l a r  s t ruc tu re  [9]. 

~co~ 
N COOCH~ 

Ill v 

The signals of the AB part of the aromatic protons X (14), A (15), and B (17) in ervincine were identical with the 

signals of dihydroervineeine: T X 3.02, 7 A 3.77, and T B 3.66 ppm, and JAX = 8.0 Hz, JAB = 2.0 Hz, and JBX = 0. The 
two OCH 3 groups give a six-proton singlet at ~" 6.29 ppm, the signal of the methine proton in the N--CH2CH-O grouping 

appears in the form of a quartet at ~" 5.72 ppm with J1 = 12.0 Hz and J2 = 5.0 Hz, and the second CH--O methine forms a 

broadened singlet at ~" 6.44 ppm. The CH2--N protons appear at T 7.36 ppm, those of the CH3--CH 2 group at -r 9.38 ppm 

(triplet), and that of the NH group at ~" I.i0 ppm. 

The IR spectra of ervinceine, ervamicine, and ervincinine lack absorption bands in the 2700-2800 cm -I region, 

which shows the cis-orientation of the hydrogen with respect to the unshared pair of electrons of the N 5 nitrogen atom. 

In al l  i ts  p r o p e r t i e s  (mp, [~]D, UV, IR, and m a s s  spec t ra ) ,  the qua te rna ry  base  r e s e m b l e s  ( - ) - e bu rnamon ine ,  
i so la ted  f rom V. minor .  

A comparison of the structures of ervinceine, ervincinine, and ervamicine shows that they are very similar. It 

is extremely likely that mutual transitions take place in the plant between these alkaloids [10]. 

E X P E R I M E N T A L  

Erv tnce ine  (I). Seventy g r a m s  of the combined e the rea l  a lka lo ids  was chromatographed  on a lumina (act ivi ty  
g rade  II, 1 : 30). Then, 5 g of the combined a lka lo ids  e luted by benzene ( f ract ions  1-3)  was d i s t r ibu ted  between 85% 
ethanol and p e t r o l e u m  e the r  (40-70 ° C). The p e t r o l e u m  e the r  f rac t ion  y ie lded  3 g of a mix ture  of hydr iod ides  of b a s e s .  
After  four  r e c r y s t a l l i z a t i o n s  f rom methanol ,  a hydr iodide  with mp 214-215 ° C was obtained.  This hydr iodide  y ie lded  
base  with mp 99-100 ° C (methanol),  [a ]~) -448  ° (c 0.9 '  ch loroform) .  IR spec t rum,  c m - l :  3335, 1622, 1682, 805, 
868. UV spec t rum,  kC2HhOH mp: 248, 328 (log e 4.12, 4.26). Mol wt 368. 

max  

Dlhydroerv inoe ine  (IV). A solut ion of 1O0 mg of the base  in 50 ml of 10% methanol ic  sul fur ic  acid  was t r e a t e d  
with 2 g of zinc dust,  and the mix ture  was bo i led  in the wa te r  bath for  40 rain. The f i l t e r ed  solution was evapora ted  in 
vacuum to smal l  volume,  and the r e s idue  was d i s so lved  in 30 m! of water ,  made  a lkal ine ,  and ex t r ac t ed  with e ther .  
Dihydroerv ince ine  was obtained with mp 118-119 ° C (methanol),  [e~]~ +33.0 (c 0.9; ch loroform) ,  Rf 0.78 [TLC on s i l i ca  
gel,  e t h e r - p e t r o l e u m  e the r  (1 : 2)]. IR spec t rum:  1720 cm -1. UV spec t rum,  ~C2HsOH, 249, 305 (log e 3.78, 3.73). 
Mol wt 370. max  

E rvamic ine  (II). The m a t e r i a l  (11 g) obtained f rom the mothe r  l iquor  a f t e r  the i so la t ion  of the e rv ince ine  was 
d i s so lved  in benzene,  and the benzene solut ion was ex t r ac t ed  s u c c e s s i v e l y  with c i t r a t e -phospha t e  buffer  solut ions  at 
pH 4.5 and 2.8, and with 1 N HC1. The l a t t e r  f r ac t ion  depos i ted  c r y s t a l s  of a hydroch lo r ide  with mp 213-214 ° C 
(methanol) f rom which an amorphous  ba se  was obtained (0.4 g), [c~]~ -264 .4  ° (c 1.4; ch loroform) ,  Rf 0.8 [TLC, e t h e r -  
ch lo ro fo rm (1:1)]  and Rf 0.87 [TLC, b e n z e n e - e t h e r  (3 : I ) ] .  IR spec t rum (in I<Br), c m - l :  1670, 3390. Hydriodide,  
mp 207-208 ° C (methanol);  IR spec t rum,  c m - l :  795, 860; tool wt 366. 

6, 7 -Dihyd roe rvamie ine .  E rvamic ine  (70 mg d i s so lved  in 30 ml of ethanol) was r educed  in an a tmosphe re  of 
hydrogen in the p r e s e n c e  of a p la t inum ca ta lys t  for  3 hr .  The ethanol ic  solut ion was s epa ra t ed  f rom the ca ta lys t  and 
was evapora ted  to d rynes s  under  vacuum. Yield 60 mg, Rf 0.36 [ e t h e r - p e t r o l e u m  e ther  (1 : 2)]. UV spec t rum,  
hC2HhOH, mtt: 248, 329 (log e 4.12, 4.26) Mol wt 368. 

m a x  

Ervincinine (If). On treatment with acetone, fractions IV-VII, eluted with benzene, deposited a base with 
mp 247-248 ° C [from acetone-methanol (I :3)], [~]~ -80.5 ° (c 0.39; chloroform), Rf 0.84 [TLC on silica gel, 

223 



b e n z e n e - m e t h a n o l  (9:1)] ,  IR spec t rum,  c m - l :  3265, 1615-1685, 800, 840; UV spec t rum,  kC2H5 OH, m#: 250, 330 
(log e4.08,  4.18); mol wt 382. max 

Dihydroerv ine in tne  (V). The reduct ion  of 25 mg of e rv inc in ine  by the method desc r ibed  above y ie lded  20 mg of 
d ihydroerv inc in ine  with mp 206.5-207.5°C (from ether) ,  mol wt 384, Rf 0.7 [TLC on s i l i ca  gel,  benzene -me thano l  
(9:1)] .  IR spec t rum:  1720 cm -1. UV spec t rum:  ~C2aH~OH, m#: 245, 303, (log e 4.06, 4.02). 

( - ) - E b u r n a m o n i n e .  The combined a lka lo ids  were  s epa ra t ed  accord ing  to the i r  b a s i c i t i e s  by means  of a phosphate 
buffer  solution.  The pH 1.8 f rac t ion ,  on t r e a t m e n t  with acetone,  gave a ba se  with mp 167-168 ° C. IR spec t rum,  c m - l :  
760, 1700; m a s s  spec t rum:  294 M +, 265, 237, 224. m a s s  spec t rum,  ~C2H5 OH m~: 243, 268, 297-305 (log e4.55,  4.16, 

' m a x  ' 

3.36). 

The m a s s  s p e c t r a  were  taken on a MKh-1303 ins t rument  at 110 ° C with an energy  of the ionizing e l ec t rons  of 
40 eV; the NMR s p e c t r a  of a l l  the a lka lo ids  were  r e c o r d e d  on a JNM-4H-100/100 MHz ins t rument  with HMDS as  
in terna l  s t andard  (r sca le) .  The s p e c t r a  of e rv ince ine ,  d ihydroerv ince ine ,  and e rva mic ine  were  obtained in CC14, and 
that  of e rv ine in ine  in CDC1 s. 

CONCLUSIONS 

1. The epigeal  pa r t  of Vinca e r e c t a  has y ie lded  ( - ) - ebu rnamon ine  and the new b a s e s  e rv ince ine ,  e rvamic ine ,  and 
e rv inc in ine .  

2. The s t r u c t u r e s  of these  b a s e s  have been e s t ab l i shed  by means  of spec t roscop ic  data  and some chemica l  
r eac t i ons .  
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