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The a lkaloid  anabasamine,  which we isolated some t ime ago from A. a p h ~  L. [1, 2], has the composit ion 

Ci6H19Na. The three nitrogen atoms in it are tert iary and it contains one >N--CHa group. 

A comparison of the UV spectra of anabasamine (Fig. 1), 2, 3 ' -b ipyr idyt ,  and some of its derivat ives [3] per-  
mitred the assumption that the unsaturated part of the molecu le  of anabasamine is 2, 3 ' -b ipyr idy l .  

In the IR spectrum of anabasamine (Fig. 2), bands appear at 3090-3030 em -1 (aromat ic  C--H), 2550-2780 (C--H 
bond in the a position to a ter t iary a l iphat ic  nitrogen atom), 1560-1593, 1470 (C=C and C = N  bonds in substituted 

pyridines), and 1330 cm " l  (deformation vibrations of the C--H bonds i n > N - - C H a ) .  

In the region of tile nonplanar vibrations of the C--H bonds, there are bands at 805 cm "1 (1, 3-substi tution in the 
nucleus and 1, 2, 4-substi tution in the a nucleus of the bipyridyl) .  Thus, on the basis of these results we can propose 

the following structural fragments for the molecu le  of anabasamine (a). 
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The proton spectrum of the substance (Fig. 3, A) consists of nine signals with different degrees of splitting and a 
ratio of the intensit ies of 1 : 2, 1 : 2, 2 : 2, and 1 : 3 : 6. In the weak-f ie ld  region the spectrum shows the presence of 
seven aromatic  protons and in the region of stronger fields twelve al iphat ic  protons. 

From a consideration of the signals in the weaker-f ie ld  region i t  can be seen @~ #./ 
that they correspond pr imar i ly  to the protons of the 2, 3 ' -b ipyr idy l  system. 4.o A / ~  

In the NMR spectrum of anabasamine,  a triplet  (2.8 ppm) corresponds to the ~9 
5 proton of the B nucleus, and a doublet  (0.9 ppm) to the ¢z proton of the/3 nucleus 48 
with slight splitting from the meta  protons, the la t ter  being shifted by about 0.6 
ppm in the direct ion of lower fields as compared with the signal of the a proton of ~z 

I I r , pyridine (1 .5  ppm).  We consider that the shift in the signal of this proton is caused ~2 2z0 /4# 2~o 280 3##.t, m;~ 
by the interact ion of the unshared pair of the neighboring nitrogen with this pro- 
ton of the nucleus, i . e . ,  the 2, 3 ' -b ipyr idy l  is present in the cis conformation [4]. Fig. 1. UV spectra of ana-  

basamine (in ethanol) (1) 
The t r iplet  (1 .5  ppm) corresponds to the two a '  protons of the different nuclei .  

and of 2, 3 ' -b ipyr idy l  (in 
The presence in the spectra of an incomplete ly  resolved structure shows that the 
over -a l l  signal is the sum of a singlet and a doublet ,  water) (2). 

The doublet  (1.8 ppm) corresponds to the 7 proton of the 8 nucleus (the slight decrease in the chemica l  shift of 
this proton is due to the influence of the ring current of the neighboring a nucleus), and the doublet  (2.4 ppm) to the 
B' and y protons of the a nucleus. 

In the region of stronger fields in the NMR spectrum of anabasamine there is a narrow signal at 8 .18 ppm 

( > N - - C H s  group) a n d a b r o a d p o o r l y r e s o l v e d s i g n a l ( 6 p r o t o n s ) a t 8 . 4 - 8 . 8 p p m ( 3 o r d i n a r y  CH2 groups). 

signal at 7 .2  ppm corresponds to the 2 a protons in the >N--CHa fragment of a piperidine.  The mul t ip le t  The 

at 8 . 0 - 8 . 1  ppm must be assigned to the ter t iary hydrogen atom in the "x/CH--N--CH a group. 
/ 
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In this case,  the increased value for the ter t iary proton can be explained by the fact  that the substituent on it 

must be present in the equatorial  position. Increased shielding is caused by the interact ion of the axia l  unshared pair of 
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Fig. 2. IR spectrum of anabasamine in KBr tablets .  

the nitrogen with the a axial  proton of piperidine.  Thus, the combinat ion of data given above permits  the deduction of 
the most probable structure for the a l iphat ic  moie ty  of the anabasamine molecu le  as (b). An addi t ional  indicat ion of 
the correct:ness of this assumption can be obtained by considering the NMR spectrum of N-methylanabas ine  (Fig. 3, t3). 
The individual  peaks in the h igh-f ie ld  region are ident ica l .  

In the mass spectrum of anabasamine,  the position of the peak of the molecular  ion shows that the molecular  
weight of the base is 268. The same molecular  weight has been obtained from the results of the NMR spectrum. 

The strongest peak corresponds to m/e 98. The presence of this peak shows that part of the molecu le  of anabasa-  

mine  is an a - s u b s t i t u t e d ~ /  N - - C H 3  piper idine system, since this ion appears only as the result of the e l imina t ion  

of an c~ substituent with the formation of the corresponding ammonium ion (c). 

The most character is t ic  f ragmentat ion for ~-  and y-substi tuted al iphat ic  he terocycl ic  amines is that with c leavage  
of the bond between the c~ and/~ carbon atoms with the subsequent formation of ions of lower molecular  weight because 
of the e l iminat ion  of the substituent together with the carbon atom of the ring. 

In the mass spectrum of anabasamine there are also the peaks (M -- 1) +, 224 (M -- 29), and 210 (M -- 48), and 
others formed in the usual way [5].  Consequently, in view of the information given above, we can put forward the 
most probable structural formula for anabasarnine (d). 

It is quite possible that the aromatic  subst i tuent--bipyr idyl--occupies  the equatorial  position in the piperidine 
molecule .  The oxidation of anabasamine with potassium permanganate  under the conditions for the oxidation of ana-  
basine [6] .gave an acid with the composition CnHsO 2 N2, which, by decarboxylat ion,  gave 2 , 3 ' - b i p y r i d y l .  By a 
direct  comparison of the acid obtained with the synthetic product i t  was established that it  is 2, 3 ' - b i p y r i d y l - 5 - c a r -  
boxylic acid.  The la t ter  was synthesized by a known method [7].  

Thus, the results of the exper imenta l  mater ia l  comple te ly  agree with the structure proposed for anabasamine.  

Fig. 3. 
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NMR spectra of anabasamine in CC14 (A) and of N-methytanabas ine  in CDC13 (B). 

Experimenta_l 

Anabasamine has mp 65-66 ° C, [a]D + 107 ° (c 8.65; ethanol),  Rf 0.16 [1 -bu tano l - -wa te r -hydroch lo r i c  acid 
(100  : 27 : 1 5 ) ] .  

Found, %: C 76.28, 75.83; H 7.60, 7.47; N 16.52, 16.80: tool. wt. 253 (mass spectroscopy). Calculated for 
C16H19N3, %: C 75.90; H 7.51; N 16.60; tool. wt. 253. 

The NMR spectrum was recorded on a JNM-100 instrument, the IR spectrum (in tablets of potassium bromide) on 
a UR-10 spectrometer,  and the mass spectrum on an MKh-1301 instrument. 
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Oxidation of anabasamine.  A mixture of 2 g of anabasamine,  500 ml  of water, and 10 g of potassium per-  

mangana te  was heated for 12 hr. The residual potassium permanganate  was decolor ized by the addit ion of a few drops 
of methanol .  The prec ip i ta te  (manganese dioxide) was separated off and washed; the f i l t ra te  was evaporated to 1/4 
bulk, cooled,  washed with ether, and acidif ied with 10% hydrochloric acid to pH 6. The white f locculent  prec ip i ta te  
which separated was f i l tered off and recrystal t ized from water, mp 280-281 ° C. Yield 1.3 g. 

Found, %: C 66.55, 66.08; H 4.15, 3.99; N 14.39, 14.28. Calcula ted  for ClIH~OzNz, %: C 66.00; H 4.0; N 14.00. 

A mixture with synthetic 2, 3 ' - b i p y r i d y l - g - c a r b o x y l i c  acid gave no depression of the mel t ing point. 

Decarboxyla t ion of the oxidation product. A mixture of 0 .2  g of the acid, 0 .5  g of copper powder, and 5 ml of 
benzene was hea ted  within a sealed tube in an autoclave at 210-230 ° C for 6 hr. After f i l t rat ion and the dis t i l la t ion of 
the solvent, the res idue--a  viscous oi l - -was dissolved in ethanol,  and the 2, 3 ' -b ipyr idy l  was prec ip i ta ted  in the form 
of a p icra te i  mp 162-163 ° C (ethanol) .  

Conclusions 

1. A spectroscopic study of anabasamine,  isolated from the seeds of the plant  Anabasis aphylla  L. has been car -  

ried out. 

On the basis Of UV, IR, NMR, and mass spectroscopic data,  the structure 5 - ( N - m e t h y l - 2 ' - p i p e r i d y l ) - 2 ,  3 ' - b i -  

pyridyl has been proposed as the most probable.  

2. The structural formula of anabasamine has been confirmed exper imenta l ly  through the production of 2, 3 ' - b i -  

py r idy l -5 -ca rboxy l i c  acid by the oxidat ion of the base. 
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