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The alk~Lloid ta la t i samine  was f i r s t  isolated f rom Aconitum ta lass icum M. Pop. [1]. The composit ion C24H~1~O 5 
and a developed fo rmula  C19H23(N--C2Hs) (OH)2(OCH3)3 was establ ished for it. In t a la t i samine  one hydroxyl group is 
secondary and the other is t e r t i a ry  [2, 3]. 

This paper  gives the r e su l t s  which have permi t ted  us to give ta la t i samine  the s t ruc ture  I. The resu l t s  of a study 
of the mass  spec t ra  of a s e r i e s  of compounds containing the lycoctonine skeleton [4] and a compar ison of them with the 
mass  spectrura  of t a la t i samine  has shown that the spec t rum of the la t ter  is  charac te r i s t i c  for this group of alkaloids. 
To conf i rm this hypothesis,  we per formed the pyrolys is  of d iace ty l ta la t i samine  (II). Two products were obtained which 
differed f rom the s ta r t ing  mate r ia l  by the e lements  of acetic acid. According to the NMR spect rum,  the main reac t ion  
product  st i l l  contained one acetyl and three methoxyl groups. In the region  of olefinic protons an unresolved two-proton 
signal had appeared.  In the other product  again only one acetyl group and three methoxyl groups were shown, and in 
the region of olefinic protons there was a one-proton doublet. This behavior  on pyro:iysis is charac te r i s t i c  of alkaloids 
having the lycoctonine skeleton with a hydroxyl group in posit ion 8 and a methoxyl group at C1~ [5]. 

The production of two subs tances  is connected with the appearance of a double bond between C8 and C16 in 
pyroacety l ta Ia t i samine  (III) and a subsequent  allyl r ea r r angemen t ,  leading to i sopyroace ty l ta la t i samine  (IV). The 
p resence  of one of the methoxyl groups at C15 in HI is confirmed by its hydrogenolysis  when the compound is t reated 
with l i thium a luminum hydride, leading to the format ion of V. 

An in te res t ing  feature  is observed in the compounds of the pyro se r i e s ,  consis t ing in the appearance in their  UV 
spec t rum of an absorpt ion max imum at 235-245 m# [6]. The maximum disappears  when the solution is acidified and 
reappears  on neutra l iza t ion.  The isopyro der iva t ives  do not absorb at all. The products of the pyrolys is  of 
t a la t i samine  have completely analogous proper t ies .  In the NMR spect rum of ta la t i samine  at 6 4.03 there is a poor ly-  
resolved t r ip le t  with an in tens i ty  of one proton uni t  and J = 5 Hz; this signal shifts in all the der ivat ives  of ta la t i samine  
containing an acetyI group to 5 4 .6 -4 .7  (3 = 5 Hz), which shows the secondary nature  of the hydroxyl group. The 
posi t ion of the signal and the sp in-sp in  coupling constant  are charac te r i s t i c  for a proton at C10 when the la t ter  also 
bea r s  a hydroxyl group [6]. 

The resu l t s  of a study of models has shown that posit ions 6 and 12 are excluded for a hydroxyl group with this 
value of the spl i t t ing constant.  The p resence  of a hydroxyl group at C10 is confirmed by the NMR spect rum of 
ace ty lbenzoyl ta la t i samine  (VI) (benzoylation of the secondary hydroxyl group), in which the s ignals  f rom the protons 
of the acetyl group appear in an unusual ly  s t rong field (5 1.27). This phenomenon takes place when a benzoyloxy group 
is  p re sen t  on C10 and an acetoxy group on C8. In this case the methyl of the acetoxyl group falls under  the influence of 
the anisotropic  field of the benzene ring,  which also causes  the above-ment ioned d isp lacement  of the signal in the 
s t rong-f ie ld  di rect ion [7]. 

The oxidation of t a la t i samine  gave a ketone containing a carbonyl  group in a f i ve -membered  r ing  [3], which 
agrees  with the posi t ion of the hydroxyl at C j0. In the mass  spec t rum of the alkaloid, the maximum peak is M - 31, 
and in that of its oxo der ivat ive (VII) i t  is M - 15. An invest igat ion of the mass  spect ra  of compounds with the 
lycoctonine skeleton has shown that the peak due to the detachment of the subst i tuent  f rom posit ion i is the maximum 
peak in the spec t ra  of these compounds, while in the oxo der ivat ives  it  becomes inconsiderable .  Consequently, the 
second methoxyI group is located at C1. In alkaloids of the lyeoetonine type, the subst i tuent  at C~ is general ly  
methoxyl, hydroxyl, or methyl.  The presence  of hydroxyl and methyl groups is excluded--the f i r s t  because of the 
absence of the p r i m a r y  hydroxyl group f rom the alkaloid and the second because of the absence of the C-methyl  group 
(apart f rom that in the N--C2H5 grouping). 

85 



. . . .  _~-OCH 3 
~H~O ~ ~ . .  '51 CH~O, FI~---~-~'~ 

I R,= Rz= H ~ IV 

II R,= Rz-- COCHa 

V[ R~ = COC(~Hs; R2=COCH 3 x 

VII R I = R~= H; CI~= CO 

OCH~ 

v" Ill 

The alkaloids of this group exis t  in only one conformation because  of the r igidi ty  of the lycoctonine skeleton. The 
configuration of the methoxyl at C10 follows f rom a considerat ion of the spli t t ing constant (5 Hz) of the signal of the 
proton at C10. This value is sa t i s f ied  by a f i-proton (dihedral angle between the vicinal  protons and a fl-H10 is 
approximate ly  40 -45  ° while for  an c~-H10 it  is 80-90°; in the f i r s t  case Jcalc  = 5 -6  Hz and in the second case  it  is 0 -1  
Hz). The olefinic proton in pyroace ty l ta la t i samine  appears  in the fo rm of a doublet with a spl i t t ing constant of 6.2 Hz. 
Models show that the dihedral  angle between the olefinic protons and the a -p ro ton  at C15 is 30-35 ° (Jcalc = 6 .5-7 .0  Hz), 
while that between the olefinie and fi15 protons is 85-90 ° (Jcalc  = 0). Thus, the NMR spec t rum definitely shows that the 
methoxyI at C15 must  be in the f l -conf igura t ion .  

EXPERIMENTAL 

Chromatography was ca r r i ed  out with type ShSK s i l i ca  gel. The NMR spec t ra  were  r eco rded  on a JNM~4H-100/  
100 MHz ins t rument  in deu te roch loroform with HMDS as internal  s tandard (the values a re  given in the 5 scale) ,  and the 
mass  spec t ra  on a MKh-1303 ins t rument  fit ted with a sys tem for  d i r ec t  introduction into the ion source .  

Diace ty l ta la t i samine  (II). This was obtained by the usual method--by heating a mix ture  of ta la t isamine,  ace t ic  
anhydride, and p- to luenesulfonic  acid; mp 122-123 ° C (from methanol).  NMR spect rum,  ppm: 1.95, 1.87 (singlets,  
2 OCOCH2), 0.99 (triplet,  NCH2CH3). 

Benzoyl ta la t i samine .  A mixture  of 0.38 g of ta la t i samine ,  0.25 ml of benzoyl chloride,  and 3 ml of pyridine was 
Ieft  at room tempera tu re  for 1 hr.  The reac t ion  mixture  was poured onto ice and made alkaline with potass ium 
carbonate.  The reac t ion  product  was ext rac ted  with chloroform.  After  the solvent had been dis t i l led  off, a dark oil 
r emained  which was dr ied  in vacuum and was t rea ted  with hexane. The hexane was evaporated off to give 0.17 g of 
product  in the form of a light yellow oil which was converted on drying in vacuum into a white powder.  On 
chromatography in a thin l ayer  of s i l i ca  gel, the product  exhibited a single spot. IR spec t rum,  cm- l :  1720, 3400, 3590. 

Aeety lbenzoyl ta la t i samine  CCI). A mix ture  of 0.17 g of benzoyl ta la t i samine,  4 ml of acet ic  anhydride, and 0.11 g 
of p- toluenesulfonic  acid was heated in the s team bath for 2 hr.  After  cooling, the reac t ion  mixture  was poured onto 
ice,  made alkaline with sodium carbonate,  and shaken with e ther .  The e ther  was dis t i l led  off and the product  isolated 
was chromatographed on alumina. It was eluted with chloroform,  and the solvent was evaporated off. The res idue,  in 
the fo rm of a white powder,  was homogeneous on chromatography in a thin l aye r  of s i l i ca  gel. NMR spect rum,  ppm: 
1.27 (singlet, OCOCH~). 

Pyro lys i s  of d laee ty l ta la t i samine .  0.24 g of d iace ty l ta la t i samine  was kept under vacuum at 185-190 ° C for  5 min. 
This gave 0.2 g of a product  which was ehromatographed on s i l i ca  gel. Elution was ca r r i ed  out with ch loroform and 
with c h l o r o f o r m - m e t h a n o l  (10 : 1). The ch lo ro fo rm eluate gave 0.035 g of pyroace ty l ta la t i samine  (III). Mass spect rum:  
445 (M+); NMR spec t rum,  ppm: 1.92 (singlet, OCOCH3), 3.24, 3.19, 3.15 (singiets,  3 OCH3), 5.35 (doublet, 1 H); 4.58 
(triplet,  1 H). The ch lo ro fo rm-methano l  eluate contained 0.15 g of i sopyroace ty l ta la t i samine  (IV). Mass spect rum:  
445 (M+); NMR spect rum,  ppm: 1.91 (singlet, OCOCH3), 3.22, 3.18, 3.08 (singlets,  3 OCI-I3), 5.60-6.06 (multiplets,  
2 H), 4.59 (triplet,  1 H). The puri ty of both products  was checked by chromatography in a thin l ayer  of s i l i ca  gel. 

Desmethoxypyro ta la t i samtne  (V). To 40 mg of pyroace ty l ta la t i samine  in 30 ml of dry benzene was added 0.1 g of 
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l i thium aluminum hydride in 20 ml of dry ether and the mixture  was boiled for 15 hr. The excess of l i thium aluminum 
hydride was decomposed with water,  the e ther -benzene  layer  was separated off, and the aqueous solution was washed 
severa l  t imes with ether.  The combined extracts  were evaporated, and the res idue was t reated with hexane to give a 
pulverulent  product. Mass spectrum: 373 (M+). 

Oxotalat isamtne (VII). A solution of 0.25 g of ta la t i samine  in 25 ml of ace tone-wate r  (4 : 1) was mixed with 0.25 
g of potass ium permanganate  in 200 ml of ace tone-wa te r  (1 : 1). The mixture  was s t i r r ed  for 15 rain and then the 
excess of potass ium permanganate  was decomposed with sodium sulfite and the manganese dioxide was separated off. 
The f i l t ra te  was evaporated until  the acetone had been dr iven off completely and the reac t ion  product  was extracted 
with chloroform. The chloroform was evaporated and the res idue  was t reated with methanol.  On standing for some 
days, a c rys ta l l ine  substance was obtained with mp 197-200 ° C (from methanol). IR spectrum,  cm-l :  1635; Mass 
spectrum: 435 (M+); NMR spect rum,  ppm: 1.10 (triplet,  NCH2CH3). 

C O N C L U S I O N S  

The s t ruc ture  of t a la t i samine  has been establ ished by a study of the products of the pyrolysis  of 
d iace ty l ta la t i samine  and of the NMR and mass  spect ra  of ta la t i samine  and its convers ion products.  
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