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Anabasine sulfate  f rom the cen t ra l  Asian plant A. aphylla [1] is a good insect ic ide  [2] which is being 
manufac tu red  in the Chimkent  fac tory  for  p h a r m a c e u t ~ a l  chemica l s .  

In anabas ine  sulfate,  only anabasine,  the amount of which is 70-75% of the total  bases ,  p o s s e s s e s  
insect ic idal  p rope r t i e s ,  and the accompanying alkaloids [3, 4] (10-15% of lupinine, 5-10%of aphylline,  5- 
10% of aphyllidine,  4-5% of anabasamine ,  and ~1% of oxoaphylline and hydroxyaphyllidine) a r e  "bal las t . "  

We have shown [5] that the high-boil ing f r ac t i on  of the alkaloids of Anabasis  aphylla (aphylline, 
aphyllidine) can be reduced in good yield to pachycarpine ,  which is obtained industr ia l ly  f rom Sophora 
pachycarpa .  Another  a l k a l o i d -  lupinine - may  also have independent value,  s ince some p repa ra t ions  
made f rom it a r e  anes thet ic  subs tances  [61. Aphylline hydrochlor ide  is dist inguished by a long-act ing 
anes thet ic  effect  [7]. We have previous ly  developed a method for  isolat ing it f rom the high-boil ing f r a c -  
tion of the anabas i s  alkaloids and f rom the c rys ta l l ine  was tes  f rom the production of anabas ine  [8]. F u r -  
t h e r m o r e ,  f r ee  anabasine may  be used  as a p repa ra t ion  which s t imula tes  the growth and development  of 
the cotton plant [9]. 

On the bas is  of the above facts ,  we propose  the s epa ra t e  isolat ion and use  of all  the alkaloids of 
technical  anabasine.  

Severa l  methods exis t  for  the l abora to ry  separa t ion  of the mix tu re  of alkaloids [1]. They a re  all  l a -  
bor ious  and a r e  based  on the isolat ion of the combined alkaloids f rom anabasine  sulfate,  the f ract ionat ion 
of the alkaloids in vacuum into low-boiling (anabasine,  lupinine) and high-boil ing (aphylline, aphyllidine, 
anabasamine) ,  and the subsequent  separa t ion  of the low-boiling fract ion.  These  methods cannot be used 
under  industr ia l  conditions in view of the i r  technological  difficult ies and economic disadvantages .  An ex-  
ception is the sulfur ic  acid method of separa t ion  [10], which pe rmi t s  the alkaloids to be ex t rac ted  d i rec t ly  
f rom the anabasine  sulfate.  However ,  this method is a s soc ia ted  with the use  of a l a rge  amount of conc. 
sul fur ic  acid at a high t e m p e r a t u r e  (90-100°C) and with the subsequent t r ea tmen t  of the mix tu re  with con-  
cen t ra ted  alkali .  This leads not only to difficulties in the choice of the m a t e r i a l  of const ruct ion of the 
appara tus  but a lso  to the format ion  of a l a rge  amount of sodium sulfate res idue  which, natural ly ,  compl i -  
ca tes  the technological  p r o c e s s .  We have improved and modif ied some production p r o c e s s e s  and have 
developed a un i ta ry  scheme  for  the isolat ion of the individual alkaloids f rom anabasine sulfate  us ing the 
high-boi l ing f ract ion to obtain aphylline and pachycarpine .  The proposed scheme  can be r ecommended  
for  industr ia l  use.  

In d i rec t  ex t rac t ion  of anabasine sulfate  with ch loroform,  the aphylline,  aphyllidine, and a sma l l  
amount of anabasine  pass  into the ch lo ro form ext rac t .  The bulk of the anabasine  and lupinine r ema in  in 
the anabasine sulfate .  Then, by n i t rosa t ion  of an acid aqueous solution it is poss ib le  to i so la te  lupinine 
and anabasine f rom the anabasine  sulfate in the form of the n i t roso  de r iva t ives  [11]. 

We have studied the hydro lys i s  of n i t rosoanabas ine  to anabasine  under  var ious  conditions. The opt i -  
mum conditions a r e  the use  of 18% hydrochlor ic  acid at 98-100°C. With sulfur ic  acid (20-25%) hydro lys i s  
takes  place compara t i ve ly  slowly (on heating for  10 h, only 20-25% of the n i t rosoanabas ine  is saponified).  
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TABLE 1. Results of the Sulfation of a Kerosine Extract  

An3ount of 
40~/o H2SO4, 
ml 

25 
25 
25 

T~ °C 

Time of 
sulfa- 
tion, h 

Anabasine 
sulfate 

amt., aua- free 
g basine acid 

High-boiling 

70--80 
50--60 
40--50 

45 13,5106 5,3 72,2 32,4 0,49 
7.4 70,5 28.'0 0,51 

fraction 

2,1 
5,4 
4,4 

3,1 
7,5 
6.2 

,4.. 

I' 

f 
J 

/ 

Fig. 1. Apparatus for the extraction of alkaloids 
from a strong kerosine extract  with sulfuric 
acid: 1) vessel  for the s trong kerosine extract;  
2) cock; 3) column; 4) e lect r ic  heater;  5) asbestos 
insulation; 6) thermometer ;  7) cock for run-off; 
8) rece iver  for the spent kerosine extract .  

In the production of anabasine sulfate, during 
the sulfation of the mixture of alkaloids with 40% 
sulfuric acid (70-80°C) a considerable amount of 
aphylline and aphyllidine is hydrolyzed, forming the 
corresponding amino acids. The optimum conditions 
for retaining the maximum amount of high-boiling 
alkaloids in the anabasine sulfate (Fig. 1) were 
achieved by sulfating the kerosine extract  with 40% 
sulfuric acid at 50-60°C (Table 1). 

The promising schemes for the isolation of the 
alkaloids of anabasine and for obtaining pachycarpine 
from a mixture of high-boiling bases that have been 
developed permit  the profitability of the production 
of anabasine to be ra ised considerably,  with the s i -  
multaneous elimination of the necess i ty  for a special 
factory for the production of pachycarpine from 
Sophora pachycarpa.  

E X P E R I M E  NTA L 

Sulfation of a Kerosine Extract .  A factory 
kerosine extract  was passed through a bat tery of 

glass  columns (see Fig. 1) filled with small  fragments of glass,  fitted with an electr ic  heater,  and contain- 
ing 40% sulfuric acid, at the rate of about 2 l i t e r s /h  at 50-60°C. 

When the anabasine sulfate had reached a neutral  reaction, the f i rs t  column was removed from the 
bat tery and the passage of the kerosine extract  was continued with the following column, and so on. The 
anabasine sulfate obtained was analyzed for its content of anabasine, high-boiling fractions,  and free sul-  
furic acid. The amount of anabasine was determined by the standard method [1], that of the high-boiling 
fraction by weighing, and that of the free sulfuric acid by t i trat ion (see Table 1). 

Extract ion of the High-Boiling Alkaloids. Technical  anabasine sulfate (500 g) was repeatedly ext rac-  
ted with chloroform (200-ml portions) until the high-boiling alkaloids had been eliminated completely [thin- 
layer  chromatography on alumina of activity grade II in the a c e t o n e - w a t e r  (100 : 8) system].  All the extracts  
were combined (1.4 li ter),  the chloroform was distilled off, and the residue (23.2 g), containing the aphyl- 
line, aphyllidine, anabasamine,  and a small  amount of anabasine, was distilled in vacuum at 2 mm Hg. The 
following fractions were obtained: I) 6.0 g of anabasine* (120-130°C); II) 13.2 g of aphylline and aphyllidine 
(160-170°C); and HI) 3.1 g of anabasamine (170-180°C). 

Nitrosation. A. After  extraction with chloroform,  400 g of technical anabasine sulfate (35% of ana- 
basine) was dissolved in 500 ml of 15% sulfuric acid. With cooling and continuous s t i r r ing,  90 g (1.5 moles 
with respect  to the anabasine) of sodium nitri te in 321 ml of water was added dropwise to the solution. 
St irr ing was continued for  3 h. Then the reaction mixture was left to the following day, after  which the 
product was t reated with 153 ml of 40% caustic soda solution and exhaustively extracted with 1.4 l i ters  of 
chloroform.  After the chloroform had been distilled off, 157.4 g (96%) of a ni trosoanabasine residue with 
Rf 0.65 [paper chromatography,  b u t a n - l - o l - w a t e r - h y d r o c h l o r i c  acid (100 : 27 : 13)] was obtained. The 

* The anabasine fraction can be returned to the anabasine sulfate mater ia l .  
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neut ra l  aqueous solution was made  alkaline (to phenolphthalein) with 122 ml  of 40% NaOII and was ex t rac ted  
with 1300 ml  of ch lo ro fo rm until the reac t ion  for  alkaloids (Dragendorff ' s  reagent) was negative.  The chlo-  
ro fo rm was dist i l led off and the res idue  - 12.4 g (3.1%) of technical  lupinine - had mp  67-68°C a f t e r  r e c r y s -  
ta l l iza t ion f r o m  pe t ro l eum ether .  

B. After  the ch lo ro form extract ion of the high-boil ing alkaloids (12.5 g) and n i t rosa t ion  under  the 
conditions of the preceding exper iment ,  200 g of anabasine  sulfate  (33.2% of anabasine) was made  alkal ine 
(pH 10-11) with 40% caust ic  soda and exhaust ively  ex t rac ted  with ch loroform.  The ch lo ro form was dist i l led 
off giving a res idue  of 90.2 g of n i t rosoanabas ine  and lupinine.  

Dist i l lat ion at 3 m m  gave f ract ion I, consis t ing of 13.4 g of lupinine (130-140°C),and f rac t ion  II, con- 
s is t ing of 57.3 g of n i t rosoanabas ine  (170-180°C). 

Hydro lys i s  of Ni t rosoanabas ine .  A solution of 150 g of n i t rosoanabas ine  in 828 ml  of 18% hydrochlor ic  
acid (1 : 7 molar )  was heated at 98-100°C f o r  8 h, by which t ime  the n i t rosoanabas ine  had been comple te ly  
hydrolyzed.  Then the solution was made alkaline (to phenolphthalein) with 350 ml  of 40% caust ic  soda and 
was ex t rac ted  with 3 l i te rs  of ch loroform;  the ch lo ro form was evapora ted  off and the res idue  - 23.2 g (97%) 
of f ree  anabasine  - a f t e r  dis t i l la t ion (120-130°C at 2 mm) gave in the mas,Q spec t rum a m o l e c u l a r  peak  
with m / e  162. 

Hydrogenat ion of the High-Boil ing Alkaloids.  A solution of 100 g of the mix tu re  of bases  in 500 ml  
of dioxane was t r ea t ed  with 100 g of c o p p e r - c h r o m i u m  ca ta lys t  (CuCrO4). The mix tu re  was s t i r r e d  in an 
autoclave under  a p r e s s u r e  of 120 a tm of hydrogen at 150-160°C for  14 h. Af ter  reduction,  the ca ta lys t  was 
f i l te red  off and the solvent  was r emoved  in vacuum at 10-20 m m .  The res idue  (92.2 g) was dis t i l led at 4 
m m .  

This  gave f rac t ion  I consis t ing of 58.2 g (61.2%) of pachyoarpine  with [O~]D+ 16.2 ° (methanol) (150- 
170°C), and f rac t ion  II* consis t ing of 28.1 g (28.1%) of a mix tu re  of aphylline and aphyllidine (180-190°C). 

A sa tu ra ted  aqueous solution of ammonium iodide was added to the pachycarpine .  White c r y s t a l s  of 
pachycarp ine  monohydriodide prec ip i ta ted  instantaneously.  Af ter  two rec rys t a l l i za t ions  f rom ethanol,  the 
subs tance  had mp 233-234°C. A mix tu re  of the monohydriodides  of synthetic  and na tura l  paohycarp ines  
showed no depress ion  of the mel t ing  point. 

S U M M A R Y  

1. A new method for  the separa t ion  and isolat ion of the alkaloids of Anabasis  aphylla f rom technical  
anabasine  sulfate  has  been developed. 

2. The poss ibi l i ty  has been shown of the s imul taneous  production of anabasine  sulfate,  pachycarp ine  
monohydriodide,  and anabasine,  and a lso  of f ree  lupinine, f r o m  anabas i s .  
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* Frac t ion  II may  be added to a new portion of high-boil ing alkaloids.  
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