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A s e r i e s  of homoaporph ine  ba se s  i so la ted  f rom c o l c h i c i n e - c o n t a i n i n g  spe c i e s  of L i t i a ceae  is known [1-6].  
We have s tud ied  the m a s s  s p e c t r a  of m e r e n d e r i n e  (I), s z o v i t s a m i n e  (I1), O - m e t h y l k r e y s i g i n e  (III), O , O - d i a c e t y l -  
m e r e n d e r i u e  (IV), and  s zov i t s i ne  (V). 

I t 2 0 " ~  
H3CO"5"¢f~ 

OiL s 

I. RI=Ra:H; R:=CH3 
II, RI=R3=CH3; Pc=H 
III. RI=Rc=R3=CH3 
IV. Rz=Rs=COCHa; R,.'=CH3 

Szov i t s ine  (V) is a m o l e c u l a r  compound  with the compos i t i on  C42HsoNO10 c o n s i s t i n g  of two i s o m e r i c  b a s e s :  
2 , 4 - d i h y d r o x y - 3 , 5 , 6 - t r i m e t h o x y h o m o a p o r p h i n e  and  3, 6 -d ihydroxy-2 ,4 ,  5 - t r i m e t h o x y h o m o a p o r p h i n e  (or 3 , 5 - d i -  

h y d r o x y - 2 , 4 , 6 - t r i m e t h y o x y h o m o a p o r p h i n e ) .  

The r e l a t i v e  i n t e n s i t i e s  of the m a i n  ions in the m a s s  s p e c t r a  s tud ied  a r e  g iven below (%): 

Ion, m/e I II I l l  I V  V 

M + 55 33 23 I 1 50 
(M--l) + 21 5 4 2 9 
(M--15} + 35 15 17 3 20 
(M- 17) + 100 6 --  3 100 
{M--19) + 4 -- -- -- 5 
(M--29) + 17 7 lO -- 12 
(M- 31) + 25 100 I00 -- 60 
(M--33) + 15 4 -- -- 11 
(M--43) + 5 3 2 20 5 
(M--45) + 4 3 4 -- 4 
{M--47) + 10 4 4 -- 9 
m/e 204 12 2 6 -- 12 

A n a l y s i s  of these  f i gu re s  shows that  the homoaporph lnes  d i f fer  in t he i r  m a n n e r  of f r a g m e n t a t i o n  f rom the 
apo rph lne  b a s e s  [7, 8]. In the m a s s  s p e c t r a  of the homoaporph ines  the m a x i m u m  peak  is that  of the ions f o r m e d  
by the e l i m i n a t i o n  of the C 3 subs t i tuen t .  When a hydroxy group is p r e s e n t  in this  pos i t ion  ( m e r e n d e r i n e ) ,  the 
m a x i m u m  peak  is  that of the ion (M - 17) +, and  in  the case  of a methoxy group ( s z o v i t s a m i n e ,  O - m e t h y l -  
k r eys ig ine )  the peak of the ion (M - 31) +, and  when it is  an ace ty l  group ( O , O - d i a c e t y l m e r e n d e r i n e )  it is the peak 
of the ion (M - 59) +. 

The fo rma t i on  of the f r a g m e n t  men t i one d  t akes  p lace  in the fol lowing way. Loca l i za t ion  of the pos i t ive  
cha rge  on the  n i t r o g e n  l eads  to the c leavage  of of the G 9 -  C10 a bond and then,  through f ree  ro t a t ion  a r o u n d  the 
C3a-C4a  bond and a t t ack  of the r ad i ca l ,  e l i m i n a t i o n  of the C 3 subs t i t ue n t  with s i m u l t a n e o u s  r i n g  c l o s u r e  t akes  
p lace .  The f o r m a t i o n  of the next  mos t  i n t e n s e  ion (M - 15) + is  p r o b a b l y  connec ted  with the l o c a l i z a t i o n  of the 
pos i t ive  cha rge  in r i n g  D, as  is shown for  m e r e n d e r i n e  in the Scheme.  The s a m e  Scheme gives  the r o u t e s  of 
decompos i t i on  of the ions ( M -  19) +, ( M -  29) +, and ( M - 4 3 )  +. 
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The  e l i m i n a t i o n  of  CH 2 = N - C H  3 i s  not c h a r a c t e r i s t i c  fo r  the  h o m o a p o r p h i n e s ,  and  the  p e a k s  of t h i s  ion 
have a low i n t e n s i t y  in t h e i r  m a s s  s p e c t r a .  

The  e o m p o s i t i o n s  of  the  m a i n  m e r e n d e r i n e  ions  have b e e n  c o n f i r m e d  by  h i g h - r e s o l u t i o n  m a s s  s p e c t r a  and 
in add i t i on ,  it  has  been  e s t a b l i s h e d  tha t  the  (M - 33) + ion i s  f o r m e d  a s  the  r e s u l t  of the  e l i m i n a t i o n  of  a m e t h o x y  
g roup  and  two  h y d r o g e n  a t o m s :  

m/e m/e 
found calculated 

371.1743 371.1726 
356~ 1489 356.1492 
354.1718 356.1699 
342,1349 342:1336 
340.1543 340". 1543 
338.140"2 338.1387 
328.1290 328.1305 

Composition of 
the ion 

C21H25NO~ 
Ce0H~2NO~ 
C2tH2,NO~ 
C19H2oNO5 
C2oHnNO~ 
C~oH~NO~ 
C19H~o05 

The  (M - 43) + ion in the  s p e c t r u m  of  O - m e t h y l k r e y s i g i Q i n e  is  a doub le t .  The  f i r s t  m e m b e r  of  the  doub le t  i s  
f o r m e d  by  the  e l i m i n a t i o n  of CH 3 --NCH 3 t h r o u g h  a r e t r o d i e n e  d e c o m p o s i t i o n  (found: 356.1611;  c a l c u l a t e d  
356.1617),  and  the  s e c o n d  by  the  e l i m i n a t i o n  of  a C3H 7 r a d i c a l  (found: 356.1490; c a l c u l a t e d  356.1492).  

U n d e r  m a s s - s p e c t r o m e t r i c  c o n d i t i o n s ,  s z o v i t s i n e  (V) d e c o m p o s e s  with the  f o r m a t i o n  of  two i s o m e r i c  
s u b s t a n c e s  having  the  c o m p o s i t i o n  C12H2~NO 3 ( m a s s  s p e e t r o m e t r i c a l l y ) .  T h e p r e s e n c e  in i t s  m a s s  s p e c t r u m  of  
the  p e a k s  of  the  (M - 17) + and (M - 31) + i0ns a s  the  m o s t  i n t e n s e  shows  the  s u b s t i t u t i o n  of  the  C 3 p o s i t i o n  in the  
d e c o m p o s i t i o n  p r o d u c t s  by  d i f f e r e n t  g r o u p s :  in one of  t h e m  a h y d r o x y  and  in the  o t h e r  a m e t h o x y  g roup .  A t  t he  
s a m e  t i m e ,  in the  s p e c t r u m  of  m e t a s t a b l e  t r a n s i t i o n s  o b t a i n e d  by  the  DADI [ d i r e c t  a n a l y s i s  of  d a u g h t e r  ions]  
m e t h o d  the  two p e a k s  c o r r e s p o n d i n g  to  the  e l i m i n a t i o n  o f  OH and  OCH 3 g r o u p s  a r e  the m a x i m u m .  
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Fig. 1. Mass spectrum of szovitsinine. 

We ihave also studied the mass  spectrum of szovitsinine (VI) - an alkaloid of hitherto unknown s t ructure .  

Szovitsinine, a base isolated from Colchicum szovitsi i  Fisch. et Mey, has the composition C2tH25NO5 (mass 
spect rometr ica l ly) .  Its mass  spectrum is shown in Fig. 1. Analysis  of the spect rum enables szovitsinine to be 
assigned to the group of aporphine compounds. Its spectrum includes the peaks of an ion with m/e  328 (M - 4 3 )  +, 
which shows the presence  of a N-methyl group. The maximum peak is that of an ion with m / e  340 (M - 31) +, 
which shows the substitution of position C 3 by a methoxy group. The composition of szovitsinine permits  the 
conclusion that its molecule contains two hydroxy groups. Since the natural homoaporphines contain not more 
than one hydroxy group in each of the benzene rings, it is easy  to represent  the position of one of them in the 
C 2 position of r ing A. 

In the mass  spect rum of szovitsinine, the peak of the ion (M - 17) +, due to the elimination of hydroxyl, is 
a lso strong. Because of a tendency to the elimination of a hydroxyl at C 4 that is g rea te r  than for other positions, 
it may be assumed that one of the hydroxy groups is located in this position. 

The resul ts  of the m a s s - s p e c t r a l  analysis  of Szovitsinine agree  with the NMR spectrum, in which there a 
a re  the signals of a N-methyl group (2.38 ppm) and of three methoxy groups (3.50, 3.80, and 3.82 ppm). The 
resonance of two aromat ic  protons gives singlet signals in the weak field (6.52 and 6.60 ppm). According to the 
mass  spectrum,  the C 3 position of r ing A is occupied by a methoxy group, and therefore  the t h r e e ' p r o t o n  singlet 
at 3.50 may [1] be assigned to this group, and there  is a hydroxy group in the C 4 position. 

On the basis of the facts given, the s t ructure  2 ,4-dihydroxy-3,5 ,6- t r imethoxyhomoaporphine  (VI) is p r o -  
posed as the most probable for szovitsinine. 

Szovitsinine was shown chromatographica l ly  to be identical with one of the substances obtained f rom the 
decomposition of szovitsine,  for which the s t ructure  of 2 ,4-dihydroxy-3,5 ,6- t r imethoxyhomoaporphine  has been 
established. 

S U M M A R Y  

The mass  spec t ra  of homoaporphine bases  have been studied. The main decomposit ion of these bases  is 
connected with the elimination of the substituent in position C 3. 

The mass  spect rum of the new base szovitsinine has been studied and the s t ruc ture  of 2 ,4-d ihydroxy-3 ,5 , -  
6- t r imethoxyhomoaporphine has been proposed as the most probable form of it. 
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THE STRUCTURE OF MAGNOLAMINE 
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The bisbenzylisoquinoline alkaloid magnolamine was f i rs t  isolated f rom the leaves of Michelin fuscata 
Blume (synonym Magnolia fuscata Andr.) in 1938, and the s t ruc ture  (I) was proposed for  it [1-4]. 

Continuing the study of magnolamine,  we have found that its spect ra l  cha rac t e r i s t i c s  contradict  formula(I).  

The NMR spec t rum of magnolamine (Fig. 1) contains, in addition to the protons of the bisbenzyl isoquino-  
line skeleton,  two singlets of N-methyl  groups at 2.34 and 2.43 ppm and the sharp singlets of th ree  aryl  methoxy 
groups at 3.74, 3.76, and 3.78 ppm. At the same t ime,  accord ing  to (I) the re  should be the signals of only two 
methoxy groups.  A quanti tat ive de terminat ion  of methoxyls by the method of ViebSck and B r e c h e r  conf i rmed 
the p re sence  of th ree  methoxy groups in the magnolamine molecule.  It must also be noted that magnolamine 
does not show the color  reac t ion  with f e r r i c  chloride that  is cha rac t e r i s t i c  for  an orthodiphenyl group. 

Oils O.r,~-----r,",~ OH30~ 

" ~ 0 H  ,.R=H ~--F/'DR ,.. R=OH a 
0CH~ ,. R= CH a OOH a ,v. R = C~ H 5 

ocH, 
, ~  CHs O ~ N  O~H5 + GH 3 ROOC/~T~ O C~H 50 

OOOR 0 
v, R=H 
v,,. R=CH 3 I 

l 
I " OOH~ 

HOH, O ~ L  D~I ] 'H5 

v,. CH20H 

The methylation of magnolamiae with diazomethane led to a hexamethoxy derivative (III). identical with 
that desc r ibed  prev ious ly  [2]. The NMR spect rum of this compound has  the singlets of six methoxy groups at 
3.57 (3H), 3.60 (3H), 3.74 (6H), and 3.80 (6H) ppm. 

The ethylat ion of magnolamiae with diazomethane gave a substance (IV) with mp 101-102°C (from ethanol) 
which, according to its NMR spec t rum,  had th ree  methoxy groups [3.83 (3H), 3.88 (6H), ppm] and three  ethoxy 

groups [1.46 (9I-I), 3.70-4.18 (6H) ppm]. 
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