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Scheme 1. Scheme of f ragmenta t ion  of the M + ions of the gossypol  hexamethyl  e the r s  (I-III) .  

The p r e s e n c e  of f r a g m e n t a r y  ions co r respond ing  to the spli t t ing out of methyl  (@1) and methoxy (@2) 
groups  is common for  the DADI spec t r a  of  the M + ions of all  the t au tomer ic  f o r m s  of GttME under  c o n s i d e r a -  
tion. in the DADI s p e c t r u m  of the M + ion of  (I), the peak  of the @1 ion has  the m a x i m u m  intensi ty ,  while in the 
spec t r a  of (ID and (Ill) i t  has  a ve ry  low intensi ty.  In the spec t r a  of these  compounds the opposi te  pa t te rn  is 
obse rved  for  the intensi ty of  the peak  of the @2 ion (Fig. 1, a -c ) .  

The high intensi ty of the peak  of the (1)2 f r a g m e n t  in the DADI spec t ra  of M + for  (fl) and (ITD shows that  
the eject iou of a methoxy group of the lac to l  r ing takes  p lace  fa r  m o r e  readi ly  than that of  a methyl  group.  

In addition to those  mentioned above,  compound (I) gives a ( M -  60) + f r a g m e n t a r y  ion which, in all  p r o b -  
abi l i ty ,  co r r e sponds  to the s imul taneous  spl i t t ing out of four  methyl  groups.  The energe t ic  sui tabi l i ty  of such 
an ejection is poss ib ly  due to the s tabi l i ty  of  the quinoid s t ruc tu re  a s c r i bed  to this ion (Scheme 1). On the o ther  
hand,  the p r e s u m a b l e  s t ruc tu re  of the (M - 60) + ion ag ree s  well with the p rope r t i e s  of  gossypol  and s o m e  of i ts  
de r iva t i ve s ,  which,  under ce r ta in  condit ions,  read i ly  pa s s  into subs tances  with s t ruc tu r e s  analogous to that  of 
the (M - 6 0 )  + ion. The (M - 4 3 )  + ion is f o rmed  as the r e su l t  of the spli t t ing out of an isopropyl  radica l .  The 
spec t r a  of compounds (II) and (Ill) show the peaks  of a (M - 46) + ion with m / e  556. This ion is fo rmed  by the 
s imul taneous  ejection of a methoxy group f r o m  the lactone r ing and of a methyl  group e i ther  f r o m  methoxy side 
groups  o r  f rom an i sopropyl  r ad ica l  with the fo rmat ion  of a quinoid s t ruc tu re .  

Among all  the f r a g m e n t a r y  ions,  the m o s t  s t r ik ing  is the (M - 6 2 )  + ion with m / e  540 of compound (III) 
which does not appea r  in the spec t r a  of the o ther  f o r m s  of GHME. The format ion  of this ion is apparen t ly  c o n -  
nec ted  with the s imul taneous  p r e s e n c e  of aldehyde and lactol  groups .  The peak of this ion is  c h a r a c t e r i s t i c  of  
compound (In) exclus ively .  

The s i m i l a r  vola t i l i t ies  and a lso  the d i f fe rences  shown in the DADI spec t r a  of  the M + ions of the Gt~MEs 
can be used for  answer ing  the question of the ra t io  of the i s o m e r s  in the products  of the methylat ion of gossypol .  

With this a i m  we have  studied the DADI spec t r a  of a model  mix tu re  of the GHMEs (I-M) p r e p a r e d  in a 
ra t io  of 1 : 1 : 1 and of the i r  na t ive  mix t  e obtained by methyla t ing gossypol  with dimethyl  sulfate  in the p r e s e n c e  
of a lkal i ,  without puri f icat ion and without separa t ion  on a column (Fig. 1, d, e). As canbe  s e e n f r o m  Figure  1, 
the DADI spec t r a  of  the mix tu res  cons i s t  of a combined pa t te rn  of the DADI spec t ra  of a l l  th ree  i s o m e r s .  

The absolute  in tens i t ies  of the peaks  of the ions detected in the DADI spec t r a  of the M + ions of  (I-M) and 
model  and nat ive mix tu re s  of them a r e  given below (mV): 
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M + with m / e  602 of the hexa -  
methyl  e thers  of: a) the dialdehyde f o r m  of GI~ME (I); 
b) the dilactol  f o rm  of GHME (If); c) the monoaldehyde-  
monolactol  form of GHME (111); d) a model mix ture  of 
(I-HI); e) a mix tu re  obtained by methylat ing gossypol 
with dimethyl  sulfate in the p re sence  of alkali.  

Ion with m/e 
Compound 

587 571 556 540 

I ~5 ,40  5 20 - -  
] I t ,  62 40 ,00  1 ~.33 
III 4,30 33,80 3,00 975 

Model mixture (1:1:1) I0.20 26.50 1.45 3.30 
Native mixture of (I-III) 8,35 25,25 2,68 4,7 

With identical  in tens i t ies .of  the mate rna l  ions (IVI+), the absolute intensi t ies  of the daughter  ions ~1 and 
4~ 2 depend on the contributions made by each component of the mix tu re  of (I-III). But the amounts  only of c o m -  
pounds (1~ and (HI) appear  in the intensi t ies  of the peaks of the ions with m / e  556 and 540. The p r e s e n c e  of 
(In) is r e f l ec ted  in its DADI spec t rum by the peak of the ion with m / e  540. 

Since in the DADI spec t rum of M + for  (ffI) the ra t io  of  the intensi t ies  of the peaks of the ions ~ l and  ~2 
and of that with m / e  556 to the intensi ty of the peak of the ion with m / e  540 is constant ,  being 0.44, 3.45, 0.3, 
r e spec t ive ly ,  by measur ing  the intensi ty of the l as t -ment ioned  peak in the DADI spec t rum of the mix tu re  under 
study i t  is poss ible  to de te rmine  the amount  of (III) in it. Then,  by calculating the contribution made by the (HI) 
to the total pa t te rn  of  the DADI spec t rum of the mixture  and pe r fo rming  the analogous calculat ions for  the DADI 
spec t r a  of M+for  (11) with r e spec t  to the same ions i t  is poss ible  to find the amounts of the o ther  two i somers .  

As a r e su l t  of repea ted  measu remen t s  and calculations the amounts of (I), (II), and (i iI) in the model  
and nat ive mix tures  have been establ ished (34.34, 33.07, and 32.59%, and 27.09, 20.81, and 52.10%, respect ive ly) .  
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E X P E R I M E N T A L  

The m a s s  spec t r a  and DADI spec t ra  w e r e  taken on a MAT-311 in s t rumen t  (GFR) a t  an ene rgy  of  the ion i -  
zing e lec t rons  of 70 eV with a cathode emiss ion  c u r r e n t  of 300 /~A and an acce le ra t ing  vol tage of 3 kV. The 
t e m p e r a t u r e  of the ionization c h a m b e r  was 100°C. The t e m p e r a t u r e  of evaporat ion of the s amp le s  was va r i ed  
f r o m  130 to 200°C but no apprec iab le  changes in the r a t ios  of  the peaks  of the DADI w e r e  obse rved .  We a lso  
checked the volat i l i ty  of each of the s amples  in this r ange  of  t e m p e r a t u r e s  by record ing  the i r  evapora t ion  cu rves  
a t  identical  amounts  of  the s a m p l e s  a t  t imes  of evapora t ion  within this range  of t e m p e r a t u r e s .  It was  found that  
the volat[ l i t ies  were  identical .  

The mix tu r e  of  i s o m e r s  in a ra t io  of  1 : 1 : 1 was p r e p a r e d  by dissolving 0.21 mg of each of them in 1 ml  
of  absolute  methanol .  

The absolute  in tens i t ies  of  the peaks  in the DADI spec t ra  w e r e  m e a s u r e d  in mi l l ivo l t s  and a r e  given in 
the f o r m  of the a r i thmet ic  mean  values  f r o m  s e v e r a l  m e a s u r e m e n t s  a t  d i f ferent  t e m p e r a t u r e s ,  the r e l a t ive  e r -  
r o r  not  exceeding 4-6%. 

At a constant  magnitude of  the peak  of the m a t e r n a l  ion, the t rue  @bsolute) intensi ty  of  the peak of each 
daughter  ion in the DADI s p e c t r a  a l so  r e m a i n s  constant .  For an accu ra t e  compar i son  of the DADI spec t r a  of 
{I-III) and a m e a s u r e m e n t  of the in tens i t ies  of  t h e p e a k s  in them,  the intensi t ies  of the peaks  of the ma te rna l  
ions were  adjusted to 6 mV for  all  the s amples  recorded .  

The i s o m e r i c  GHMEs were  obtained as  desc r ibed  p rev ious ly  [8], and the mix tu re  was purif ied and s e p a -  
r a t ed  into the individual i s o m e r i c  f o r m s  as  desc r ibed  by ou r se lves  and o thers  [3, 4]. 

S U M M A R Y  

On the bas i s  of the r e su l t s  of a study of the DADI spec t r a  of the M + ions of the hexamethyl  e the r s  of the 
t au tomer ic  f o r m s  of gossypol  and of m ix tu r e s  of t hem,  the amounts  of each f o r m  in a nat ive  mix tu re  have  been 
de te rmined .  
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