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We have previously studied the mass spectra of alkaloids of the ungerine type [1]. Continuing our investigation of 
the mass-spectrometr ic  behavior of alkaloids similar  to them in structure, we have considered the mass spectra of six a l -  
kaloids of the lycorine type isolated from plants of the family  Amaryl l idaceae  and four derivatives of these alkaloids [2] 

(Table  1). 

Table  1 

Compound R, R' RI Rz Ra 

(I) Caranine 
(la) Deuterocaranine 
(IT) Pluviine 
(III) Lycorine 
(Illa) Diacetyllycorine 
(lllb) Lycorine 
(IV) Methylpseudolycorine 
(V) Ungminorine 
(Va) Diacetylungminorine 
(VI) Galanthine 
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It has been established that the mass spectra of a l l  the compounds of this group are charac ter ized  by peaks of very 
high intensity in the region of high mass numbers and by the absence of strong peaks from the region of low mass numbers. 
The decomposi t ion of the molecu la r  ions of the alkaloids I - V I  and their  derivat ives begins with the formation of the 
( M - l )  ion ,flue to the detachment  of a hydrogen atom from ring D (scheme 1). The energet ic  sui tabi l i ty  of this process is 
due to its extension of the system of conjugated double bonds. 

The second character is t ic  direct ion of the decomposi t ion of the molecular  ions of a l l  the compounds studied is the 
formation of the ion- rad ica l  451, apparent ly arising as the result of a retrodiene c leavage  of a tautomeric  form of the 
molecu la r  ion in which migrat ion of a double bond from ring B into the position of the l inkage of rings B and C takes 
p lace .  The: fragment ~2 is formed from the ion ( M - l )  by a similar  mechanism.  Another probable route for the origin of 
the ion ~>g is the e l imina t ion  of a hydrogen atom from ring D of fragment ~>1. Before the comple t ion  of this investigation,  
two papers [3, 4] appeared which gave the results of a study of the mass spectra of compounds t, III, IIIa,  and IV, which 
were similar  to ours. 
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,&nother character is t ic  direct ion of fragmentat ion of the compounds studied is connected with the successive de-  
tachment  from the ion ( M - l )  of the radicals  R 1 and R 2 and of the molecule  HRs, leading to an extension of the system of 
conjugated double bonds (Scheme 2). The e l imina t ion  of substituents RI-E ~ in this sequence may also take place  di rec t ly  

Scheme 2 
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from the molecu la r  ion, but the peaks of the corresponding fragments have a lower intensity.  The values of m / e  and the 
re la t ive  intensities of the peaks of the character is t ic  fragments in the spectra of a l l  the compounds studied are given in 
Table  2. 

In addi t ion to the general  features of the fragmentat ion ment ioned above, some specific features due to the nature 
of the substituents R1-R a have been found. For example ,  in the spectra of III, IV, and VI, the e l imina t ion  of the substitu- 
ent R 1 = OH from the ion (M-I )  takes place predominantly not in the form of an OH radical  but in the form of a neutral  
mo lecu le  of water.  Consequently, the peak of the ion (M-19) is more intense than that of the ion (M-18) (~s) (figure). 
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Mass spectra of pluviine (a), galanthine (b), ungminorine (c), and 
d iace ty l lycor ine  (d). 

Character is t ic  for the spectrum of ungminorine is the e l imina t ion  of the groups of atoms CO and CHOH from the ion 
~52, leading to the formation of fragments with m / e  214 and 212, respect ively (see Scheme S and the figure). 

The correctness of the proposed sequence of f ragmentat ion of the compounds studied is confirmed by the mass spec- 
tra of deuteroearanine (Ia) and, in a major i ty  of cases, by the presence in the mass spectrum of the corresponding 
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metastabIe peaks. 

The mass spectra were taken on a standard MKh-1303 mass spectrometer fitted with a system for the introduction of 
the sample direct ly  into the ion source at 100-150 ° C with an energy of the ionizing electrons of 30-70 eV. 

Table  2 

Com- Value of m/e relativeintensity, %) 

pound M+ N-1  @1 @~ @5 

(i) 
(Ia) 
(it) 
dI1) 
(Ilia) 
(l]Ib) 
{I\') 
(V) 
(Va) 
(VI) 

271(73) 
272(72) 
287(100) 
287(53) 
871(24) 
255(49) 
308(45) 
317(24) 
401(7) 
817(35) 

270(43) 
271(45) 
286(52) 
286(27) 
370(3) 
251(100) 
302(32) 
316(22) 
400(5) 
316(26) 

227(62) 
227(66) 
243(68) 
227(100) 
227(16) 
227(42) 
243(100) 
243(t3) 
285(20) 
243(100) 

226(100 253(18) 
226(100 253(22) 
242(84) 269(15) 
226198) 269(10) 
226(23) 311(25) 
226(59) 253(8) 
242(95) 285(11) 
242(40) 299(53) 
284(13) 34t(73) 
242(80) 299(5) 

252(70) 
252(70) 
268(48) 
252(10) 
252(100) 
252(23) 
268(10) 
268(100) 
310(95) 
268(28) 

250(13) 
250(22) 
266(16) 
250(22) 
250(75) 
250(4) 
266(25) 
250(30) 
250(100) 
266(20) 
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The authors are grateful to Professor Witdman (Iowa State University, USA) for the samples of methylpsendolycorine,  
galanthine,  and pluviine.  

Summary 

1. The  mass spectra of six alkaloids of the lycorine type (caranine, pluviine, lyeorine,  methylpseudolycorine,  
ungminorine,  and galanthine)  and four derivatives of these alkaloids have been studied. 

2. Three main  directions of fragmentat ion of the molecular  ions of the compounds studied have been established: 
the formation of the ion (M- l ) ,  the c leavage  of ring 13 in the form of a retrodiene reaction,  and the successive e l imina -  
tion of the substituents from rings 13 and C in the ton ( M - l )  +. 
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