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The epigeal part  of Leontice Albertii is rich in alkaloids the qualitative and quantitative composition 
of which depends on the growth site [1, 2]. These alkaloids belong to the pyridine, cytisine, biphenyl, 
matrine, and leontidine groups. On separating the combined alkaloids of the epigeal part  collected in the 
flowering stage in the environs of the village of Sidzhak, Tashkent oblast, we isolated leontidine, which has 
been found previously in the epigeal part  and tubers of Leontice Ewersmannii [3-5]. Some reactions of 
leontidine have been studied, but its structure has not been determined [6, 7]. 

The presence in the IR spectrttm of leontidine of a trans band, especially absorption in the finger- 
print region, shows that it is similar to the alkaloid thermopsine. The NMR spectrum shows the signals 
of three protons of a-pyridone (OH quartet at 7.04 ppm, YH doublet at 6.12 ppm, ~H doublet at 5.75 ppm) 
and the multiplet of the proton of a methylene group attached to nitrogen, forming part  of the ~-pyridone 
system (6 = 4.03 ppm). 

The mass spectra of leontidine and its hydrogenation products (Fig. 1) have a number of features,  
and also peaks, character is t ic  for the quinolizidine alkaloids [8-10]. 
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Mass spectra of leontidine (a) and tetrahydroleon- 
tidine (b). 
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In addition to the peak of the molecu la r  ion (M + 230), conf i rming the composi t ion C14H18N~O , the 
spec t rum of leontidine has s t rong peaks  of ions with m / e  160 and 146, which a re  cha r ac t e r i s t i c  of quin- 
olizidine alkaloids containing a 1,3-condensed te trahydroquinol izone f r agmen t  connected with at l eas t  one 
methylene group [11]. 

Peaks  of ions with m / e  96 and 84 show the p re sence  of a sa tu ra ted  or tho-subs t i tu ted  s ix -  or  f ive-  
m e m b e r e d  he te rocyc le ,  but the high intensi ty  of the la t te r  is  in favor  of the p r e s e n c e  of a t e rmina l  p y r -  
roLidine ring. Taking into account the t e t r acyc l i c  s t ruc tu re  of leontidine, we m a y  a sc r i be  to it s t ruc tu re  
(I), which ag rees  with the production of te t radehydroleont idine  (TT) on dehydrogenation over  pal ladium and 
of oxoleontidine 0ZI) on oxidation with po ta s s ium permangana te .  

A compar i son  of the spec t r a  of te t rahydroleont idine  (IV) and of [3,3-D2]tetrahydroleontidine (IV} con-  
f i rmed  the conclusion concerning the format ion of the ions with m / e  160 and 146 f rom rings AB in the de-  
composi t ion of ~), s ince in {IV) these peaks  a r e  displaced by 4, and in (V) by 6, a tomic  m a s s  units. 
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The high intensi t ies  of the peaks  of the ions with m / e  136 and 122 in (IV) a re  explained by the d i sap-  
pea rance  of the conjugated s y s t em  of double bonds favoring the localizat ion of the posi t ive  charge  in r ings 
AB. Consequently, in {IV) and (V) f ragmenta t ion  accompanied  by the c leavage of r ing C becomes  favored.  
In the m a s s  spec t rum of (V) there  a re  a lso  par t ia l  shifts  of the peaks  mentioned,  which shows that they 
a r i s e  f rom r ings  AB. 
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The spec t rum of hexahydrodes-N-methyl leont id ine  (VII),* obtained by the catalyt ic  hydrogenation of 
des-N-methyl leont id ine  (VI) is  cha r ac t e r i z ed  by the p r e sence  of the m a x i m u m  peak of an ion with m / e  58 
and by the low intensi t ies  of the peaks  of the ions fo rmed  f rom the indolizidine p a r t  of the molectfle.  This 
is due to the cleavage of the C n - N t 5  bond in (I) (stage of Hoflnann degradation).  

In the spec t rum of leontidane (VIII), the peaks  of the molecu la r  ion and of the f r agmen t  a r i s ing  f rom 
the el iminat ion of a hydrocarbon par t ic le  in the fo rm of an al lyl  rad ica l  f rom ring A have the highest  in-  
tens i t ies .  This  is  conf i rmed  by a compar i son  with the spec t rum of [2,2-D2]leontidane (IX), where  the peak 
of the ion with m / e  179 is also shifted and has  the lowest  intensi ty  in the spec t r a  of (I) and (IV). A com-  
par i son  of the spec t r a  of (VIII) and fiX) shows that the low-molecu la r -we igh t  f r agments  a re  fo rmed  f rom 
r ings  AB and CD equally, which is  explained by the c loseness  in space of the two l inkages.  In cont ras t  to 

* As in Russ ian  original  -- Publ i sher .  
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the preceding compounds, the spec t rum of the sa tura ted  product  has the peaks of ions with m / e  137 and 
136, the intensi ty  of the f i r s t  being g r e a t e r  than that of the second. This is due to the fact that the peak 
with m / e  137 a r i s e s  mainly f rom the AB r ings and the ion with m / e  136 f rom the CD rings.  

Charac te r i s t i c  for  the sa tura ted  product  is the formation of a pai r  of peaks with ions having m / e  98 
and 96, a r i s ing  f rom different  par t s  of the molecule  - the f i r s t  f rom ring A and the second f rom D. The 
ion with m / e  84 is  fo rmed  f rom rings A and D, since it is shifted by two amu in the spec t rum of (IX). The 
spec t ra  of (VIH) and (IX) also show peaks of medium intensi ty  with m / e  70 corresponding to the p y r r o l i -  
dinium ion. 
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Thus, all  the resu l t s  obtained f rom an analysis  of the mass  spec t ra  a re  in harmony with the p ro -  
posed s t ruc tu re  and p e r m i t  a conclusion concerning the charac te r i s t i c  peaks of alkaloids of the leontidine 
group. 

To conf i rm the s t ruc tu re  given, the synthesis  of leontidine has been p e r f o r m e d .  The s tar t ing ma te -  
r ia l  was cytisine,  which was chlor inated with calc ium hypochlori te;  the resul t ing N-chlorocyt is ine  was 
conver ted  by t rea tment  with ethanolic caust ic  potash into dehydrocytis ine which, under the action of a l -  
ly lmagnesium bromide,  gave 11-al lylcyt is ine [12]. For  the formation of ring D, the la t te r  was heated with 
hydriodic acid in the p resence  of ammonium iodide in phenol. The product  obtained and leontidine had the 
same sign of rotat ion,  and they were  shown to be identical by mixed melt ing points of the pe rch lo ra tes  and 
methiodides and by a compar ison  of thei r  IR spect ra .  

Thus, leontidine is the parent  of a new group of alkaloids including te trahydroquinol izone and indo- 
lizidine f ragments .  

EXPERIMENTAL 

The ch lo roform extract ion of 5 kg of the epigeal par t  of the plant yielded 92 g of combined alkaloids. 
The mix ture  was dissolved in 5% sulfuric  acid and, a f te r  being made alkaline with ammonia,  it was sepa-  
ra ted  into e therea l  (73 g) and ch loroformic  (18 g) f ract ions.  N-Methylcyt is ine (1.4 g) was isola ted f rom 
the la t te r  in the fo rm of the hydrochlor ide .  Then a perch lora te  was obtained f rom the mother  solution, 
and a mix ture  of acetone and ethyl acetate  deposited a c rys ta l l ine  pe rch lora te  giving on TLC [sil ica g e l -  
gypsum (9 : 1)] in the c h l o r o f o r m - m e t h a n o l  (4 : 17 sys tem two spots with Rf 0.32 and 0.61. When a hot 
aqueous solution of tMs mixture  of pe rch lo ra t e s  was cooled, ac icu la r  c rys ta l s  with mp 278°C, Rf 0.3, de- 
posi ted.  The base f rom the pe rch lo ra te  was c rys ta l l i zed  f rom pe t ro leum ether ,  and had mp 119°C, l a i d  
-186.5  ° (c 1.22; methanol), and its IR spec t rum was identical with that of leontidine. 

Des-N-methyl leont id ine  (VI). A solution of 2 g of the methiodide of (It in 15 ml of ethanol was heated 
with 20 ml of 40% caust ic  potash solution for  2 h. The residue af te r  evaporat ion was dissolved in water  
and ex t rac ted  with e ther .  Yield 0.43 g, Rf 0.25; pe rch lo ra te  with mp 265°C (ethanol). 

Hexahydrodes-N-methyl leont id ine  (VII). A solution of 0.4 g of (VI) in 20 ml of glacial acet ic  acid 
was shaken in an a tmosphere  of hydrogen in the p re sence  of 0.35 g of PtO z fo r  3 h. The res idue  af te r  the 
el imination of the cata lys t  and the solvent was dissolved in water ,  and the solution was made alkaline with 
ammonia and ex t rac ted  with e ther .  After  the solvent had been dist i l led off, the base was crysta l l ized;  mp 
105°C, l~f 0.90. 

Tetrahydroleont idine  and leontidane were  obtained as descr ibed  in the l i t e ra tu re  [5, 6]. 

[3,3-D2]Tetrahydroleontidine (V) was obtained by heating 0.01 g of (II) and 0.02 g of K2CO 3 in 2 ml  of 
D20 in a sealed tube for  3 days. 
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[2,2-D~]Leontidane (IX). A solution of 0.05 g of (II) in 50 ml  of absolute e ther  was t r ea t ed  with 0.05g 
of IAA1D4, and the mix tu re  was heated for  4 h, a f te r  which 10 ml  of wa te r  was added and the (IX) was ex-  
t r a c t ed  with e ther .  

N-Chlorocyt i s ine  (X). By the method of Bohlmann et al. [12], 6 g of cyt is ine yielded 3.6 g of (X) in 
the fo rm of a co lo r l e s s  oil with Rf 0.83. 

Dehydrocyt is ine (XI). F r o m  3.6 g of (X), 3.66 g of the dihydrochloride of (XI) was obtained with Rf 
0.81. 

Allylcy~isine (XII). Four  m o l a r  equivalents  of an e therea l  solution of a l ly lmagnes ium bromide were  
added to 3.6 g of the dihydrochloride of (XI) in absolute e ther ,  and the mix tu re  was s t i r r e d  at room t e m -  
pe ra tu re  for  3 h. Then i t  was decomposed  with wa te r  and ex t rac ted  with e ther  and methylene chloride.  

E therea l  fract ion:  Rf 0.11, 0.36, 0.68, 0.81, 0.93. Methylene chlor ide  fraction: Rf 0.11, 0.36, 0.68, 
0.78, 0.81, 0.93. 

The methylene chloride fract ion (1.83 g) was sepa ra ted  p r epa ra t i ve ly  on p la tes  of s i l ica  gel,  giving 
0.32 g of (XII) with Rf 0.68 and t r a c e s  of subs tances  with Rf 0.80 and 0.90. 

Leontidine (I). A mix ture  of 0.32 g of (XII) and 0.5 g of phenol was heated in the wa te r  bath until a 
homogeneous me l t  had been formed.  Then 5 ml  of f r e sh ly  dist i l led hydriodie acid and 1.2 g of ammonium 
iodide were  added. The mix tu re  was heated  to 150°C for  35 rain. Then the t e m p e r a t u r e  was r a i sed  to 225- 
230°C for  10 min.  After  cooling, the solid res idue  was dissolved in a sma l l  amount of 5% hydrochlor ic  
acid, and the solution was washed with e ther  until i t  had become decolorized.  Then it  was made  alkaline 
with 20% caust ic  soda solution and ex t rac ted  with e ther  and chloroform:  

Etherea l  fraction: Rf  0.09-0.10, 0.27, 0.41, 0.75, 0.87. 

Chloroform fraction: Rf  0.09 ( traces) ,0.32,  0.75 ( t races) .  

The ch lo ro fo rm fract ion (0.045 g) was sepa ra t ed  p r e p a r a t i v e l y  on s i l ica  gel p la tes ,  and 0.03 g of {I) 
with Rf 0.32 was isola ted.  

S U M M A R Y  

1. Leontidine has  been iso la ted  f rom the ch loroformic  f ract ion of the combined alkaloids of the ep i -  
geal p a r t  of Leontice Albert i i .  

2. The s t ruc tu re  of leontidine has been es tab l i shed  on the basis  of chemical  reac t ions  and a study of 
m a s s  spec t ra ,  and i t  has  been conf i rmed  by synthesis .  
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