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When reac ted  with phosgene,  pyr idine f o r m s  a ye l low-orange  addition product  which is  known as the 
d ipyr id inium salt  of phosgene [1, 2]. P iper id ine  and morphol ine  on reac t ing  with phosgene give acid ch lo r -  
ide s, p i p e r i d i n e -  N -  carbonyl  chlor ide [3 ] and morphol ine-  N-carbonyl  chloride [4 ], o r  the c o r r e  sponding 
s y m m e t r i c a l  u r e a s  [5]. 

Anabasine is a s e c o n d a r y - t e r t i a r y  he te rocyc l ic  amine  containing pyridine and piper idine r ings  in the 
molecu le .  Consequently,  in i ts  reac t ion  with phosgene one m a y  expect  the fo rmat ion  of the anabas in ium 
salt  of phosgene (I), anabas ine -N-ca rbony l  chloride (II), and N,N ' -ca rbonyld ianabas ine  (III). In addition, it 
i s  known that when anabasine r e a c t s  with phosgene an intense red color  is  fo rmed ,  which is used for  the 
quali tat ive detect ion of phosgene [6]. The red color  shows that  the pyridine ring of anabasine  opens with 
the fo rmat ion  of substance  IV, which has  a comple te ly  conjugated s y s t e m  with s t rong absorpt ion  in the v i s -  
ible region of the spec t rum.  The color  is intensif ied in the p r e sence  of mois tu re  and a lkal is .  

Mixing of equ imolecu la r  amounts  of toluene solutions of anabasine and phosgene cooled to -15°C 
gives  an amorphous  substance ,  the anabas in ium salt  of phosgene Cl0Ht4N 2 • COC12, which with aniline f o r m s  
diphenylurea  and the initial anabas ine .  At r o o m  t e m p e r a t u r e  this sal t  g radual ly  becomes  ye l low-orange ,  
and in t ime  f o r m s  a dark  red product  V, f rom which the acid chloride II and substance IV have bee~ isolated.  
The acid chlor ide II  is stable under  the usual  conditions only in the f o r m  of the hydrochlor ide  since,  in the 
f r ee  s ta te ,  it decomposes  according  to the following react ion:  

0 

React ion of I I  with ethanol has  given ethyl anabas ine -N-ca rboxy la t e  (VI), identical  with the reac t ion  
product  of anabasine with ethyl ch lo ro fo rmate  [7]. 

Oxidation of IV with po t a s s ium pe rmangana te  in an acid med ium gives  pipecolinic acid,  conf i rming 
the fact  that,  under  the action of phosgene,  the opening of the pyr idine ring of anabasine takes  place .  Com-  
pound IV is  1 - c h l o r o - 5 - c h l o r o f o r m y l a m i n o - 2 - ( p i p e r i d i n - 2 - y l ) p e n t a - l , 3 - d i e n e ,  whose s t ruc tu re  and c o m -  
posi t ion were  shown by i ts  IR s pec t r a  and by e l e m e n t a r y  ana lys i s ,  r e spec t ive ly .  The complex  absorp t ion  
s p e c t r u m  in the 1600-1660 cm - i  region,  having three  bands (the s t ronges t  at 1605 cm -1 and weak bands at 
1640 and 1660 c m - i ) ,  shows the p r e s e n c e  of conjugated C ~ C bonds. The peak in the 1680 cm -i  region 
shows the p r e s e n c e  of a -C---- N -  group,  and the re  is an absorpt ion band in the 1820 cm -i  region c o r r e -  
sponding to an acid chloride group.  The p r e s e n c e  of a piper idine  r ing was shown by the absorpt ion  bands 
fo r  CH 2 groups  of sa tu ra ted  s i x - m e m b e r e d  r ings  and for  an NH group in the 2920 and 3150 cm -1 reg ions ,  
r e spec t ive ly .  

The IR spec t r a  of the adduct of anabasine with phosgene have no absorpt ion  bands c h a r a c t e r i s t i c  for  
the s t re tching v ib ra t ions  of a C ~ O  group (1810-1710 em-1).  A band a p p e a r s  in the 1900-2200 cm -I  region,  
re f lec t ing  an i nc rea se  in the o r d e r  of the C ----O bond which r e su l t s  f r o m  convers ion  of phosgene into an ion 
which f o r m s  a salt  with the anabas ine .  F o r  subs tances  II and ItI,  absorp t ion  bands appea r  cor responding  to 
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the C----O group of a carbonyl chloride and of a urea at 1740 
and 1610 cm -1, respect ively.  

In o rder  to isolate the pure substances obtained in the 
react ion of anabasine with phosgene, microprepara t ive  synth- 
esis  was ca r r i ed  out in a nonfixed layer  of alumina. By the 
comparison method it was found that if the anabasine deposited 
on the sorbent is t reated with phosgene, substances II, III, and 
IV, with Rf 0.76, 0.53, and 0.73, respect ively ,  are  formed.  
Consequently, under the usual conditions, in addition to the 
formation of the phosgene salt (I), the acid chloride (II), and 
the urea  (II1), the pyridine r ing-opening react ion takes place 
giving the colored substance IV. 

The puri ty and individuality of the substances were 
checked by the TLC method. 

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

Anabasinium Salt of Phosgene.  The salt was obtained by 
mixing anhydrous toluene solutions of phosgene (0.05 mole) 
and anabasine (0.05 mole), previously cooled t o - 1 5 ° C .  A 
color less  solid was formed.  The solvent was decanted off, and 
the residue was subjected to vacuum and stored in an a tmos-  
phere of nitrogen over P205 at -10°C (Table 1). The salt I is 
hygroscopic  and deliquesces in air ,  gradually becoming yellow, 
then orange,  and, finally, bright red.  It is readi ly soluble in 
CHC13. 

A solution of 10 g of the salt I in 30 ml of anhydrous 
chloroform was t rea ted  with 7.1 g of aniline in 150 ml of benz-  
ene. The result ing oily anabasine hydrochloride crysta l l ized,  
mp 194°C (ethanol); and the benzene solution yielded carbani l -  
ide (VI), with mp 238-239°C (from ethanol). By the compar ison 
method in TLC on A1203 (activity grade II) with a layer  of so rb-  
ent 0.5 mm thick on a 20 × 9 cm plate (with iodine vapor  as the 
developer) only anabasine and carbanilide were identified, with 
Rf 0.36 and 0.49, respec t ive ly  (see Table 1). 

Prepara t ion  of Compounds II, III, and IV. A mixture of 
12 g of anabasine and 150 ml of chloroform was gradual ly added 
to 200 ml of anhydrous chloroform containing 30 g of phosgene. 
The react ion was ca r r i ed  on for 1.5 h in a current  of dry  n i t ro-  
gen with vigorous s t i r r ing  at 0-2°C with an excess of phosgene 
always present;  the solution became bright red.  The chloro-  
form was distilled off, and the individual products were isolated 
on alumina (activity grade II). A solution of 1 g of the mixture 
in 5 ml of CHC13 was deposited on a plate (35 × 35 cm) with a 
5-mm layer  of sorbent.  After  the volatilization of the solvent, 
the plate was placed in a chamber  with a benzene -ace tone  
(160:80) sys tem.  Substance IV was revealed in UV light, and 
the others  were shown up by iodine vapor  on a control  plate 
with dimensions of 3 × 35 cm. The sections of alumina with 
the individual substances were  removed,  andsubstance IV was 
eluted with ether ,  and II and HI with chloroform.  The p rope r -  
t ies  of the isolated substances are  given in Table 1. 

Ethyl anabasine-N-carboxyla te  (VII) was obtained by al-  
lowing a mixture consisting of 2 g of substance II, 30 ml of 
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ether, and 15 ml of ethanol to stand for a day. The solvent was distilled off, the hydrochloride was decom- 
posed with a 30~ solution of alkali, and the base was extracted with ether. Bp 146-147°C/2 mm, n~ 1.5241. 
Hydrochloride, mp 196-197°C (acetone). 

C O N C L U S I O N S  

The reaction of anabasine with phosgene has given the anabasininm salt of phosgene, anabasine-N- 
carbonyl chloride, and the urea derivative N,N'-carbonyldianabasine. In addition to the formation of these 
substances, the pyridine ring of anabasine is cleaved, giving the red substance 1-chloro-5-chloroformyl- 
amino-2-piperidin-2-yl) penta-l,3-diene. 
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