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Abstract - Mass spectra of lirserlcme (L), N-methyllitsericine 
(2), lauformine (3) and N-methyllauformine (2) belonging to the 
hexahydroproaporphine grbup were measured, and the main fragment- 

ation pathways for these alkaloids were presumed from the examin- 

ation of their mass shifts. 

In the previous papers, we have reported the natural occurrence of litsericine 

(1) and N-methyllitsericine (2)  in Neolitsea aurata and N. buisanensisl (Lauraceae), 

and lauformine (3) and N-methyllauformine (2) in Phoebe formosana2 (Lauraceae). 
In this paper, we wish to describe the studies on the mass spectra3 of these 

hexahydroproaporphine alkaloids. 

These four alkaloids (2 - 4)  essentially show the same spectrometric pattern. 

Litsericine (2) and lauformine (3 )  cornonly show intensive fragment peaks at mlz 

286 (base peak), 258 (58), 242 (6). 240 (lo), 228 (16). and 189 (48%) (Figure 1). 

but N-methyllitsericine (2 )  and N-methyllauformine (4) show those at mlz 300 
(base peak), 258 (63), 242 (15), 240 (14), 228 (21). and 203 (88%) (Figure 2). The 

molecular Ion peak of each alkaloid was observed at mlz 287 (48) in the former 

two and at mlz 301 (48) In the latter two. In the region lower than mlz 258, all 

of these four alkaloids (1 - 4) exhibit the same spectrum except for the peaks at 
mlz 189 on litsericme (2) and lauformlne ( 3 )  and at mlz 203 on N-methyllitsericine 

(2) and N-methyllauformine (4).  These spectral data suggest that these four 
alkaloids (2 - 4) belong to a group of hexahydroproaporphine alkaloids and the 
latter two (2 and 4) should be N-methyl derivatives of the former two, respectively. 
The fragmentation of these alkaloids (1 - 4) may he explained by formation of two 
species of molecular ions. Loss of an electron from their nitrogen atoms in the 

molecules gave the molecular ions 5 and 5, while a loss of an electron from oxygen 

atom located at their cyclahexanol rings produced the ions 1_0 and 1_1. 
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Figure 1. Mass spectrum of litsericine ( 2 )  or lauformine ( 3 ) .  
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Figure 2. Mass spectrum of N-methyllltsericine (2) or 
N-methyllauformine (4). 

The presence of the (~+-l) ion [mlz 286 in litsericine (1) and lauformine (3 )  and 
mlz 300 in N-methyllitsericine (2) and N-methyllauformine (A)] as a base peak in 

- 

each spectrum was ascribable to a loss each of one proton from the C1-position of 

the molecular Ions 5 and 6 and ClO-position of the molecular ions and 1_1. 

Moreover, the common appearance of the peak at mlz 258 indicates that the retro 

Diels-Alder reaction of the molecular ions _5 and? took place at the tetrahydro- 

lsoquinoline skeleton to give the fragment ion ( 9 ) .  On the other hand, fragment- 
ation of the molecular ions 1_0 and 1_1 seem to result in d -&bond cleavage of 

their cyclohexanol ring, because the similar fragmentation of cyclohexanols has 

4 already been studied extensively . The formation of the principal fragment ions 
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of  l i t s e r i c i n e  ( 2 )  and lauformine (3)  a t  mlz 189 (F igure  1) and those  of t h e i r  

N-methyl d e r i v a t i v e s  (2 and 4) a t  m/z 203 ( F i g u r e  2 )  was exp la inab le  by t h e  

degradation of t h e i r  0- ionized molecular  i o n s  (LO and 11) i n t o  t h e  fragment ion 

(1_6 and 1_7) by e l i m i n a t i o n  of a methyl r a d i c a l ,  an e thy lene  molecule and a 

+ + .  
CH =CH-CH=O H ion  [or  two e thy lene  molecules and a CH2=CHOH lon  (a .CH~-CH=O+H 

2 

r ad rca l )  1 .  

These deduct ions  suppor ted  our  assignment t h a t  t h e s e  a l k a l o i d s  (2 - 4) belong t o  

t h e  hexahydroproaporphine group. 
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