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The m a s s  s p e c t r a  of a number  of ro tenoid  de r iva t i ve s  has been d e s c r i b e d  in the l i t e r a t u r e  [1] but not that of 
amorphigenin ,  the comple te  chemica l  s t ruc tu re  of which has been e s t ab l i shed  c ompa ra t i ve ly  r ecen t ly  [2, 3]. In this  
pape r ,  we give informat ion  on the f ragmenta t ion  of amorphigenin  (I) and rotenone (II) and the i r  reduct ion p roduc t s - -  
22, 23-d ihydroro tenone  (III) and t e t r ahydroamorph igen in  (IV)--and of methyl  amorphigena te  (V), 7, 8 -  
dehydroamorph igen in  (VI), and 7, 8 -dehydroro tenone  (VII). 

The main  fea tu re  of the m a s s  s p e c t r a  of the compounds ment ioned is the dependence of the na ture  of the 
decompos i t ion  on the deg ree  of unsa tura t ion  of the ske le ton  at C(~) and C(8). F o r  compounds with an o rd ina ry  C(~)----C(B ) 
bond (subs tances  I - IV)  the in tens i ty  of M + is f a i r l y  high but it  does not r e p r e s e n t  the max imum peak (Scheme 1). The 
max imum peak,  with m/e 192, is fo rmed  by the c leavage  of the bonds of the ~/-pyrcne r ing  [1]. Ions which a r e  l e s s  
in tense  but a r e  e x t r e m e l y  impor tan t  for  deducing the s t ruc tu re  of the compounds studied a r i s e  with the loca l iza t ion  of 
the charge  on the oxygen of the ca rbonyl  of the 7 -pyrone .  Depending on which of the a - r u p t u r e s  takes  p lace  
(C(tD--C(t2) or  C(~)---C00), e i the r  the benzopyran  or  the benzofuran p a r t  of the skele ton of the molecule  is charged,  
giving ions of type a and type b, r e spec t i ve ly .  The s p e c t r a  of compounds I - I V  contain peaks  of ions of both types ,  
while for amorph igen in  (I) the ions and b have the s ame  m a s s e s  (m/e 219). In o r d e r  to check this hypothes is ,  we 
deu te ra t ed  amorphigen in  with CD3OD and obtained a shift  in the 219 peak by one m a s s  unit (to the extent  of a lmos t  
50%). Consequent ly ,  the p robab i l i t i e s  of the fo rmat ion  of an ion with m/e  219 f rom the benzopyran and benzofuran 
p a r t s  a r e  app rox ima te ly  equal.  In the s p e c t r a  of subs tances  I I - IV ,  the ions a and b appear  s epa ra t e ly ,  in comple te  
ha rmony  with the s t r u c t u r e  of the s ide  chain at tached to the d ihydrofuran  r ing.  

If (2 +. 
0 8 t4 / 0  

. .  , v "0- ] I. tgf 29 
JJ z ,~,J  ~. - . / ]  410(20) ] - lV.  Ig2(~O0) T'r ~,,,~:~ 
Ill 218(2) 

t " , v , , , , ,o ,  
f I l +" OH • ' - 

( ] I r47(3) I. f77(13) [ 149(3) 
IV, 414(23) b,I. 219(3) \ n t47(3) I1,177(13) H f4914) 

l ]I. to3 (5,51 
"EI.205(4,5) ]1] f47(2,5) ~]1.177(t7) [I[ 149 (t0) 

b, ~23(4'l V. 219(100) IV r47(2) IV 177(11) N 149(8) 

O~ +" 7 II C O. 

CH,O ~ '~- . . ,  COOC,, I CH30 ~"~*~CH COOC H, 
] V R = ~ ¢  ~H~ , IJ R=-c~CH'~ ; [ I I .  R =-CH (CH3)z 0 = C ~ , . _ _ ~ .  | 

V. 45B (32) 

Scheme 1. Decompos i t ion  of the molecu les  of I - V ,  *Metas tab le  t rans i t ions ;  
• *)H(m) ~ H(n) denotes  the t r a n s f e r  of a proton f rom atom m to a tom n. 
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Under the influence of electron impact, the molecule of the ester V also undergoes cleavage of the C(f)--C(II) 

bond. The ion with m/e 219 corresponds to the ion b of amorphigenin and has the maximum intensity in the spectrum. 
In this case the ions with 239 and 240 amu, produced without (239) and with (240) the migration of a proton (from the 

hydroxyl) belong to type a. 

The mass spectra of dehydroamorphigenin (VI) and dehydrorotenone (VII) differ substantially from the mass 
spectra of compounds I-IV. The introduction of a double bond into the 7, 8-position greatly increases the stability of 
the molecule; M + becomes the maximum peak and indications of the cleavage of the bond of the skeleton practically 
disappear, with the exception of low-intensity peaks of type b: 219 for VI and 203 for VII. It is interesting that a 
characteristic feature of these spectra is the formation of the ions M - 47 in two stages, apparently as shown in 
Scheme 2. 
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Scheme 2. Decomposi t ion of the molecu les  of VI and VII 

The molecules of amorphigenin (I) and of dehydroamorphigenin (Vl) also split off the side chains in the. form of 
prop-l-en-3-ol, and give the ion M-58, more common in the doubly-charged form. This is particularly 
characteristic of the dehydro derivative VI in the spectrum of which the corresponding peak, (M - 58)/2, corresponds 

to 12.5% of the maximum peak. 

The appearance in the mass spectra of the peaks of the ion M - 1 and M - 2 corresponds to the mobility of the 

hydrogens at C(7) and C(8) (compounds I-IV). These peaks are absent from the spectra of compounds VI and VII. In 

addition to this, the proton at C(7 ) probably favors the tautomerism of the rotenoids in view of which in the mass 
spectrum of deuterated amorphigenin there is a partial shift of a number of peaks by two mass units. 

In all the spectra studied, apart from that of compound V, there are peaks of the ions M - 15, M - 3(), ~i - 31, 
and M - 43, which are characteristic for hydroxymethylene- and methoxy-containing compounds. 

EXPERIMENTAL 

The mass spectra were taken on a standard MKh-1303 instrument fitted with a system for the direct introduction 
of the substance into the ion source at 100-120 ° C with an ionizing voltage of 40 V. 

C O N C L U S I O N S  

The mass spectra of seven rotenoid compounds have been studied. The appearance of the main fragments in the 
mass spectra of the rotenoid is due to the cleavage of the bonds of the 7-pyrone ring. The molecules of the '7, 8- 
dehydro-derivatives are more stable to electron impact. 
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