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We have p rev ious ly  r e p o r t e d  some fea tu res  of the m a s s  s p e c t r a  of d i te rpene  a lka lo ids  with the l y -  
coctonine skele ton.  The max imum peak in the s p e c t r a  of these  compounds,  with a few except ions ,  is  due 
to the f r agment  fo rmed  by the e jec t ion  of the subs t i tuent  at  C-1 f rom the mo lecu l a r  ion [1, 2]. 

It was of i n t e r e s t  to study the dependence of th is  p r o c e s s  on the or ien ta t ion  of the subst i tuent  at  C-1.  
The f igures  in Table 1 show that the ease  of de tachment  of the subst i tuent  f rom C-1 is connected to a con-  
s i de r ab l e  degree  with i ts configurat ion,  while compounds having hydroxy and methoxy groups  in th is  po-  
s i t ion must  be cons ide red  s e p a r a t e l y .  The ease  of de tachment  of a subs t i tuent  i n c r e a s e s  with an i n c r e a s e  
in i ts  s ize  ( i s o t a l a t i s i d i n e ~  t a l a t i samine - - -  condelphine ace ta te) .  It is convenient  to compare  the in tens i t i e s  
of the peaks  M - O R  1 and M - 1 5 ,  s ince  they a r i s e  as  the r e s u l t  of p a r a l l e l  p r o c e s s e s  and cannot take place  
s u c c e s s i v e l y  [1], and a lso  M - O R  1 and M +. The s ize  of the M - H 2 0  peak depends on s e v e r a l  f ac to r s  [1]and 
is t h e r e f o r e  not app rop r i a t e  for this  purpose .  

On compar ing  the s p e c t r a  of i so t a l a t i s id ine ,  condelphine,  and neoline with the s p e c t r u m  of t a l a t i s id ine  
it can be seen that  the change in the conf igurat ion of the hydroxy group at  C-1 f rom ~ to/3 s t ab i l i ze s  the 
mo lecu l a r  ion, cons ide rab ly  d e c r e a s e s  the peak of the M - 1 7  ion, and i n c r e a s e s  that  of the M--15 ion. A 
s i m i l a r  change of conf igurat ion in the case  of a methoxy subst i tuent  ( t a la t i samine ,  and aconine,  and lycoc to -  

TABLE 1 

Compound 
(configura- 
tion of OR l) 

Neoline (a) 
Condelphine (a 
Isotalatisidine 

(a) 
Talatisidine (8) 

Talatisamiae 
(a) [3] 

Aconine (a) [4] 
Lycoctonine (8) 
Delphatine (8) 
Browniine (8) 
Condelphine 

acetate (a) 
Talatisidine di- 

acetate (8) 

R (when not otherwise indicated, 
R= H) 

R3=CH3; R4-----OCHa 
Rs=CH3; RT=COCH3 

Rs=CH3 
R~=CH3 

RI=Rs=CHs 
RI=CHs; R==Ro=Rs=OH; R4=OCHs 
R1-----RT=CH3; Rh=OH; R,=OCH3 
RI=R3=R~=CH3; Rh=OH; R,=OCH3 
RI=Ra=CH3; R~=OH; R~----OCH3 

Ra=CH3; Rt---R~=COCHa 

R3=CHa; RI=R~=COCH3 

Relative intensities of the peaks,% 

25 
29 

34 
100 

19,5 

!5 I00 
t8 I00 

~0 I00 
)3 57 

3 1,5 I00 
1,2 3,2 I00 
4,5 .)6 I00 
3 D IO0 
7 !8 I00 

1,3 0,6: I00 

6 I00 

4,0 4,0 
3,4 3,6 

2,9 3,3 
o,5~ 0,61 

33 67 
83 31 
22 3,8 
33 5,0 
14 3,6 

77 154 

5tl 16,6 
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nine, delphatine,  and browniine),  while it does not lead  to an app rec i ab l e  s tab i l iza t ion  of the molecu la r  ton, 
neve r the l e s s  leads  to a sharp  i nc rea se  in the intensi ty of the M - 1 5  peak. The l a s t  two columns of t he t ab le  
give the r a t io s  of the in tens i t i e s  of the M -  OR 1 and the M + and M -  15 peaks .  

CH2OP, 3 

F o r  each type of subst i tuent  OR 1 a change in i ts configurat ion leads  to a change in the r a t io  by p r a c -  
t i ca l ly  an o r d e r  of magnitude,  with the exception of the r a t io  IM_OR1/IM+ for the 1-methoxy de r iva t ives ,  
where  this  dis t inct ion is not so pronounced.  With a change in the t e m p e r a t u r e  of the expe r imen t s  f rom 80 
to l l0°C,  the r a t io  of the in tens i t i es  of the peaks  changed only s l ight ly ,  and the f igures  given in the table 
r ema ined  p r a c t i c a l l y  constant .  

~OCH~ ~OCHz 

4118 

~,,~ ~ ' ~ - ~  -OOH: o ~  

Z,, 405 mle['M'~ 17%) 374 mlS(lgO~"J 
t 

c~ cH 2 
OCHs 349 m/e[73%) 3"7~ n71e(33%) 

C,2H ~" C2H ~- 

0%.~~ -OH~G~GHO ~ T -" -" II 
~ ' ~ \  OH ' OH 0 

n 407 m/e[M~35~) ssx rnle (YO0 %) 350 mle(60~,; 

We have shown [1] that a methoxymethylene residue at C-4 does not as a rule take part in the frag- 

mentation of the group of alkaloids considered. In the determination of the structure of the compounds men- 

tioned, the de te rmina t ion  of the p re sence  of this  grouping" p re sen t s  g rea t  diff iculty.  It has proved very  u se -  
ful in answer ing  this question to study the m a s s  spec t r a  of the ca rb ino lamine  e the r s  which a r e  r ead i ly  
fo rmed  by the oxidation of a lka lo ids  with an ~ -hydroxy  group at  C-1 by Mar ion ' s  method [5]. Attention 
must  be paid to the influence of the or ienta t ion  of a methoxy group at C-6 in the format ion of the ca rb ino l -  
amine e the r s  [5]. A c h a r a c t e r i s t i c  fea ture  of the mass  s pe c t r a  of such compounds is the p resence  of an 
intense M - 5 6  peak due to the e jec t ion of a molecule  of ac ro le in  f rom the molecu la r  ion. The i o n - r a d i c a l  
a r i s i ng  e jec t s  a methoxy r ad i ca l  f rom C-19.  This p rac t i ca l ly  comple tes  the decomposi t ion of the molecule .  
Another  d i rec t ion  of the f ragmenta t ion  of the ca rb ino lamine  e the r s  is the e ject ion of the methoxy rad ica l  
at C-19 f rom the molecu la r  ion. When a methoxy group is p re sen t  at C-19 [carbinolamine e ther  of i so -  
t a l a t i s id ine  (I)] this  p r o c e s s  is r e spons ib le  for the maximum peak in the spec t rum.  When there  is n o m e t h -  
oxymethylene grouping [carbinolamine e the r  of lapaconidine (H)] the maximum peak is M - 5 6 ,  and the peak 
co r re spond ing  to the e ject ion of 31 amu is smal l  (370). All the t r ans i t ions  mentioned a re  conf i rmed by me-  
t a s t ab le  peaks .  

We have obse rved  a s i m i l a r  decomposi t ion  prev ious ly  in the case  of songoramine  [6]. Howeve r , t he r e  
the s tab i l i za t ion  of the i o n - r a d i c a l  fo rmed  a f t e r  the e ject ion o~ an ac ro le in  molecule  took place through a 
s e r i e s  of ske le ta l  c leavages  and the appea rance  of an ion with m / e  122. In the ca rb ino lamine  e ther  of l ap -  
aconidine (II) the s tab i l iza t ion  of the co r respond ing  i on - r ad i ca l  is effected by the e jec t ion of hydrogen f rom 
the hydroxy group at  C-4 and the fo rmat ion  of the s table  sy s t em of an a f l - u n s a t u r a t e d  ketone. 

The m a s s  s p e c t r u m  of the ca rb ino lamine  e ther  of N-no r i so t a l a t i s i d ine  p o s s e s s e s  an in te res t ing  fea -  
tu re .  In it the M - 3 1  peak is the maximum peak while the M - 5 6  peak amounts to only 870, the M - 5 6 - 3 1  
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peak to 4%, and the peak of the molecu la r  ion to 11%. Apparent ly ,  this is connected with the influence of 
the N-ethyl  group on the f ragmenta t ion  of compounds of this type.  

The m a s s  spec t r a  were  r eco rded  onanMKh-1303 ins t rument  fi t ted with a s y s t e m  for  the d i rec t  in t ro-  
duction of the substance into the ion source .  The t e m p e r a t u r e  of the exper iment  was 90-110°C and the ion- 
izing vol tage 40 V. 

S U M M A R Y  

A m a s s  s p e c t r o m e t r i c  method for  determining the configurat ion of the substi tuent  at C-1 in the ly -  
coctonine alkaloids has been proposed.  The m a s s  spec t r a  of the carb inolamine  e the r s  of th ree  diterpene 
alkaloids have been studied. The possibi l i ty  of using these  spec t r a  for  determining the nature  of the sub-  
st i tuent at C-4 has been shown. 
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