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The question of the t a u t o m e r i s m  of qua te rnary  bases  of the type of sanguinarine and be rbe r ine  has 
been repeatedly  d iscussed  in the l i t e ra tu re .  Although it has been shown on the bas i s  of some indirect  in- 
format ion  obtained f r o m  the chemica l  behavior ,  the i r  pK value, and the i r  UV spec t r a  that the reac t iv i ty  of 
compounds of this type is due to c a r b i n o l a m i n e - a m i n o a l d e h y d e - i m m o n t u m  t au tomer i sm ,  this informat ion 
does not provide the poss ibi l i ty  of in te rpre t ing  the resu l t s  obtained unambiguously [1, 2]. Fu r the rmore ,  
for  sa l ts  of these alkaloids the exis tence  has been shown of only the qua te rnary  immonium f o r m  with a 
stable he t e roa roma t i c  s t ruc tu re .  Except ions a re  the cyanide alkaloids,  which have been isolated in the 
pseudo fo rm [3, 4]. 

The p re sen t  pape r  gives informat ion on the influence of the polar i ty  of the medium on the spec t r a  of 
sanguinarlne and he ler i t r ine .  For  this study we used the ace ta tes  of these alkaloids,  which a re  soluble in 
organic solvents ,  since sa l t s  of the alkaloids with inorganic acids a re  p rac t i ca l ly  insoluble in them.  

The ace ta tes  of sanguinarine and he ler i t r ine  that were  obtained, like other  sa l t s  of these alkaloids,  
f o rm colored aqueous solutions.  In many organic solvents  they give a colorat ion of lower  intensi ty than in 
water ,  and the i r  solutions in e the r  or  dioxane a re  co lo r l e s s .  When the e the r  is removed,  or  on prolonged 
standing under  e ther ,  it is poss ib le  to isolate  co lo r l e s s  f o r m s  of the ace ta tes  of the alkaloids considered.  

In UV spec t r a  (Table 1) of aqueous solutions of such sa l t s  a number  of absorpt ion m a x i m a  can be 
seen, one of which is p r e sen t  in the visible region. Converse ly ,  in dioxane or  e the r  solution the long-wave 
m a x i m u m  is not observed,  which can be explained by the absence of an a romat ic i ty  of ring B in the c o m -  
pounds p re sen t  in e therea l  solvents and, as a consequence of this, a b r eak  in the chain of conjugation be-  
tween rings A and C. 

The NMR spec t rum (CDC13, f resh ly  p r epa red  solution) of he ler i t r ine  aceta te  with mp 235°C (Table 2) 
has the s ignals  of two i s o m e r s ,  and on a c h r o m a t o g r a m  in a thin l a y e r  of s i l ica  gel (Silufol; pe t ro l eum 
e t h e r - d i e t h y l  e t h e r - m e t h a n o l  (15 : 35 : 3) sys tem)  two spots a re  found with R f  0.3 and 0.49; the l a t t e r  of 
them predomina tes ,  and when a ch lo ro fo rm solution is allowed to stand the intensity of the lower  spot in- 
c r e a s e s  {with the cor responding  deposit ion on the plate of an e the rea l  solution of he ler i t r ine  acetate ,  only 
one spot appea r s  on the c h r o m a t o g r a m  with R f  0.49). One of the compounds p r e sen t  in the ch lo ro fo rm 
solution is the aceta te  of a pseudo base ,  s ince the N'MR spec t rum shows the signal of a proton geminal  to 
an acetoxy group at 6.55 ppm. The second compound in the mix ture  may be an acycl ic  t au tomer  of the a lka-  
loid, as can be judged f r o m  the p r e sence  in the spec t rum of the signal of an aldehyde pro ton  at 9.92 ppm. 
In the IR spec t rum of a ch lo ro form solution of he ler i t r ine  aceta te  absorpt ion  bands appea r  of carbonyls  of 
different intensi t ies  at 1710 and 1755 cm TM {OCOCH 3 and CHO) with the second frequency predominat ing.  
The acyl ic  amino aldehyde is apparent ly  p r e sen t  in the sal t  form,  since in its IR spec t rum absorpt ion bands 
appea r  in the 2700-2800 cm - t  region.  An amino aldehyde can a r i s e  f r o m  the cor responding  base  on sa l t -  
format ion .  When a ch lo ro fo rm solution is allowed [o stand, the equi l ibr ium shifts  to ~he m o r e  stable pseudo 
aceta te  form,  which c ry s t a l l i z e s  out f r o m  the solution in the fo rm of yel low ac icu la r  c r y s t a l s  more  s p a r -  
ingly soluble in ch lo ro fo rm with nap 225-226°C. In an IR spec t rum the intensity of the i r  1710 cm - t  f r e -  
quency is reduced.  In dioxane solution he ler i t r ine  aceta te  l ikewise has two absorpt ion bands at 1728 and 
1750 cm -1 of a lmos t  equal intensity; on standing, the second of them d i sappears  and the f i r s t  i n c r e a s e s  in 
intensity.  In deuteropyridine solution the p r e sence  of the aldehyde fo rm was not observed.  The two corn- 
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pounds p re sen t  in solution were  asc r ibed  to the ace ta tes  of two i somer i c  pseudo bases  apparent ly  differing 
by the mutual posi t ions  of the N - C H  3 and OAc groups  (from the i r  NMR spect ra) .  

In the NMR s pec t rum  of an aqueous (D20) solution of he ler i t r ine  acetate  the signal of the protons  of 
the N - C H  3 group is p r e s en t  in a weaker  field as compared  with a solution in CDC13 (4.3 and 2.35 ppm, r e -  
spectively),  which shows the sa l t - l ike  nature  of the compound in aqueous solution. F u r t h e r m o r e ,  in aqueous 
solution seven a romat i c  protons  can be seen, one of which is he t e roa romat i c  (9.1 ppm).  Simi lar  changes 
in the spec t r a  a re  also observed  for solutions of sanguinarine aceta te .  

Thus, for sanguinarine and he ler i t r ine  ace ta tes  the exis tence  of an equi l ibr ium of t au tomer ic  f o r m s  
may be assumed:  immonium s a l t - p s e u d o  base  salt ,  the ra t io  between them being de te rmined  by the polar i ty  
of the medium.  

G~, 0@0 OR O.C/G 
I 

E X P E R I M E  N T A L  

The NMR s pec t r a  were  taken on a Var ian  HA-100D ins t rument .  As internal  s tandards  we used HMDS 
(for ch lo ro fo rm and deuteropyridine solutions) and te r t -butanol  (for aqueous solutions).  The IR spec t r a  
were  obtained on a UR-10 spec t ropho tomete r  and the UV spec t r a  on a Hitachi EPS-3T spec t rophotomete r .  
The ace ta tes  of the alkaloids were  p r e p a r e d  by mixing the cor responding  bases  with an excess  of glacial  
acet ic  acid, followed by washing out the excess  of acid with e the r  and drying the sa l t  obtained in the a i r .  
The washing with e the r  must  be done in smal l  por t ions  in o rde r  to avoid the dissolut ion of the aceta te .  

SUMMARY 

The spec t r a  of sanguinarine and he le r i t r ine  ace ta tes  in var ious  solvents  havebeen  studied~ It has 
been  shown that an equi l ibr ium exis t s  of the tau tomer ic  f o r m s  of the ace ta tes  which depends on the polar i ty  
of the medium.  
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