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Previously,  on the bas i s  of an analys is  of the NMR spec t ra  of the hydroxyindole alkaloids majdine 
(I) and isomajdine (II), two possible  s t r uc tu r e s  ( Iaor  Ib) were put forward  which differed in the posit ions of 
the a romat ic  OCH 3 groups - at C 9 and Clo or at Cll and C12 [1]. 
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Ognyanov et al. [2, 3] came to an analogous conclusion for  the alkaloids A-4 and A-5 isolated f rom 
Vinca he rbacea  W.K., which proved to be identical with majdine and isomajdine,  respec t ive ly .  These au- 
thors ,  by reducing majdine in dioxane in the p resence  of LiA1H 4, obtained 2-dihydroxy-2-dihydromajdinol  
(III), in the NMR s p e c t r u m  of which the signals  of the a romat i c  protons  gave two doublets at 6 6.38 and 6.79 
ppm, J = 8 . 0  Hz. In acetylated (iII), i .e. ,  in Na, O-diacetyldihydromajdinol  (IV) the signals  of these protons 
were  found at 6.92 and 7.12 ppm, J=  9.0 Hz, respec t ive ly ,  and, therefore ,  the relat ive chemical  shifts (CS) 
/x61 =A6Iv--2x6III = 0.54 ppm and A62= 0.33 ppm, respec t ive ly .  Considering these shifts of the a romat i c  p r o -  
tons to be smal l  and taking into account the fact that the i r  CS's in (IV) are  comparab le  with the signals of 
the protons at C14 (C9) and C1~ (C10) in alkaloids of the indole se r i es ,  they decided in favor  of the location 
of the OCH 3 groups  in (i) and (II) at Clt and C12. It must  be mentioned that although in the major i ty  of cases  
the N-acylat ion of indole, indoline, and hydroxyindole alkaloids leads to a considerable  pa ramagne t ic  shift 
with A6=0.75-1 .73  ppm of the a romat ic  protons at C12 [4-8], n e v e r t h e l e s s , t h e r e  are cases  in which this 
shift may be smal l .  Fo r  example ,  in the acetylat ion of the hydroxyindole alkaloid v iner ine*  the relat ive 
CS for C12-H is only 0.47 ppm, i .e. ,  s m a l l e r  than A6 in (IV). Thus, the value of 0.54 ppm of the re la t ive  
CS of the a romat i c  proton during the acylat ion of N - H  in ([II), which also depends on the or ientat ion of the 
C =O group of the N-acyl  residue [9], stil l  does not prove the posit ion of the OCH 3 groups at Cll-C12 in (I) 
and (iI). 

In o rde r  to prove the substitution of the methoxy groups in the a romat ic  nucleus of majdine and i so-  
majdine unambiguously,  we have used the method of measu r ing  the in t r amolecu la r  nuc lear  Overhause r  e f -  
fect  (NOE). This method has been widely and successfu l ly  used recent ly  in the solution of s t ruc tura l  and, 
in par t i cu la r ,  s t e r eochemica l  p rob lems  of the spirobenzylisoquinoline [10-12], hasubanane [13, 14], and 
other alkaloids [15]. Bell and Saunders [11], genera l iz ing exper imenta l  resu l t s  on the NOE for  var ious  
compounds,  have es tab l i shed  that the value of the NOE c o r r e l a t e s  with the distance between the H - H  and 
C H z - H  nuclei.  Consequently, it could be expected that if a methoxy group were  located at Clz in fl) and 

*Details  will be published l a t e r  in Khim. Pr i rodn.  Soedin. 
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(II) a NOE should be observed  between the N - H  and the OCH 3 s ignals .  Otherwise,  a NOE could be detected 
between the signals  of the N - H  proton and one of the doublets of the a romat i c  protons .  

The NOE for  isomajdine was measu red  on a Var ian-HA-100D ins t rument  (CDC13; internal  s tandard 
HMDS), since the signals  f r o m  the two a romat i c  OCH 3 groups in it a re  separa ted ,  while in majdine they 
give a single s ix -p ro ton  singlet.  The expe r imen t  showed that when the signal of one of the OCH 3 groups of 
i somajdine  was sa tu ra ted  at 3.81 ppm (robs = 381 Hz), the in tegral  intensity of the N - H  proton at 5 8.76 
ppm inc reased  by 15%, and when the signal of the secomi OCH 3 group with v =378 Hz was i r radia ted  , the in- 
t egra l  intensity of the doublet at 6 6.47 ppm, J =  8.0 Hz, inc reased  by 27%. 

Consequently, the exper imenta l  observa t ion  of a NOE (15%) between the signals  of the OCH 3 protons 
and the N - H  unambiguously shows that the methoxy groups in (I) and {II) are  located at Cll and C12. Fu r the r -  
more ,  the resu l t s  of the m e a s u r e m e n t  of the NOE p e r m i t  the following ass ignments  of the signals of the 
OCH 3 and the a roma t i c  protons in isomajdine:  ~ 3.81 ppm, the OCH 3 at C12; 5 3.78 ppm, the OCH 3 at Cll; 
doublet with 6 6.47 ppm, J = 8 . 0  Hz, C10-H; and doublet with 6 6.86 ppm, J = 8 . 0  Hz, C~--H. 

SUMMARY 

On the bas i s  of m e a s u r e m e n t s  of the NOE, the posi t ion of the a romat i c  methoxy groups in majdine 
and isomajdine at Cll and C12 has been  shown unambiguously,  and an ass ignment  has been made of the a ro -  
mat ic  protons  at C 9 and Cl0. 
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