
SUMMARY 

6,6'-Methylenebisdeoxyvacisinone and its homologs have been synthesized by the reaction of methylene- 
bisanthranilic acid with lactams (T-hutyrolactam, 6-valerolactam, ~-eaprolactam, and ~-cbloro- and ~,~-dichlo- 
ro-~-caprolactams). The condensation of anthranilic acid and its derivatives (4-nitro-, 5-bromo-, 5=iodo-, 
and 5-nitroanthranilic acids) with ~,fl-diehloro-~-caprolactam has given seven-membered analogs of deoxyvas- 
icinone containing two chlorine atoms in the polymethylene ring. 
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P a p a v e r  b r a c t e a t u m  Lindl. (great  s ca r l e t  poppy) is a r ep re sen ta t i ve  of the sect ion Oxytona Bernh. ,  and is 
a perennia l  endemic  plant of the nor the rn  Caucasus  [1]. The alkaloids isothebaine,  or ipavine,  b rac te ine ,  and 
b r a c t a m i n e  have been isolated prev ious ly  f r o m  this  plant col lected in T r a n s c a u c a s i a  [2]. Cultivated f o r m s  of 
P. b r a c t e a t u m  have been studied abroad and m o r e  than 15 alkaloids  have been isolated [3-7]. 

We have invest igated the epigeal  pa r t  of P . b r a c t e a t u m  col lected in the region of Nit. Beshtau (Pyatigorsk)  
in the end of f lowering to beginning of f r u i t - bea r i ng  per iod.  Methanolic ex t rac t ion  yielded 0.6% of combined 
alkaloids,  which w e r e  sepa ra ted  into phenolic and nonphenolic f rac t ions .  T r e a t m e n t  of the nonphenolic f rac t ion  
with methanol  yielded thebaine [8]. Repeated t r e a t m e n t  of the mo the r  solution with ethanol gave thebaine and 
m e c a m b r i d i n e  [9]. 

Af te r  the separa t ion  of these  alkaloids,  the mothe r  l iquor was  ch romatographed  on a column. Elution with 
benzene  and b e n z e n e - m e t h a n o l  yielded isothebaine,  or ipavine,  or iental idine [10], sa lu tar id ine  [11], alpinigenine 
[4, 12, 13], f lor ipavidine [11, 14], a ba se  with mp 119-120°C, and two amorphous  ba se s  (I) and (II). The alkaloids 
thebaine,  or ipavine,  salutar idine,  and f lor ipavidine  w e r e  identified by d i r ec t  c o m p a r i s o n  with authentic samples ,  
and isothebaine,  mecambr id ine ,  or iental idine,  and alpinigenine by compar i son  of the i r  p r o p e r t i e s  and spec t ra l  
c h a r a c t e r i s t i c s  with those  given in the l i t e ra tu re .  The c rys ta l l ine  base  with mp 119-120°C was identical  in its 
spec t ra l  c h a r a c t e r i s t i c s  with alpinine, which has  been found in the amorphous  fo rm in P. alpinum [12, 13] and 
has  been  obtained by the methyla t ion of alpigenine [4]. F r o m  the e the r - so lub le  f rac t ion  of the combined pheno-  
l ic alkaloids we isolated isothebaine,  or ipavine,  thebaine and brac teol ine ,  which was identified by c o m p a r i s o n  
with an authentic sample  isolated f r o m  Corydal i s  gor tschakovi i  [15]. 
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t r u m :  
8 Hz, 

EXPERIMENTAL 

For chromatography we used type KSK silica gel. The UV spectra were taken on a Hitachi spectrometer 
(in ethanol), the IR s p e c t r a  on a UR-20 spec t ropho tome te r  (molded tab le t s  with KBr),  the m a s s  spec t r a  on a 
MKh 1303 m a s s  s p e c t r o m e t e r ,  and the NMR spec t r a  on a JNM-4H 100/100 MHz ins t rument  with hexamethy ld i s i -  
loxane as  internal  s tandard (6 scale) .  

I so la t ion  and Separat ion of the Combined Alkaloids.  The a i r - d r y  comminuted  epigeal  pa r t  of P. b r a c t e a t u m  
(6 kg) was charged  into a p e r c o l a t o r  and cove red  with methanol .  Af te r  a day, the solvent was poured off and the 
r aw  m a t e r i a l  was  cove red  with a f r e s h  por t ion of methanol .  Th is  was repea ted  eight  t imes .  Then the solvent  
was  dis t i l led  off in vacuum to a vo lume of one l i ter .  The las t  t r a c e s  of solvent  we re  evapora ted  off at room 
t e m p e r a t u r e .  The methanol ic  ex t r ac t  so obtained was t r ea t ed  with 3% acet ic  acid. The acet ic  acid solution was 
washed with e the r  and was brought  with Na2CO 3 to pH 7-8, and the a lkaloids  we re  ex t rac ted  with e the r  ( f ract ion 
A, 12.4 g) and with ch lo ro fo rm (fract ion B, 14.5 g). Af te r  this ,  the alkal ine solution was sa tura ted  with NH4CI 
and the  a lkaloids  of phenolic na ture  we re  ex t rac ted  with e the r  (fract ion C, 5.2 g) and with c h l o r o f o r m  (fract ion 
D, 4.1 g). 

Fraction A was treated with ethanol, and 5.1 g of thebaine was isolated. By fractional crystallization from 
ethanol t h e m o t h e r  l iquor  yielded an addit ional 1.5 g of thebaine and 0.8 g of mecambridineo After  t r e a t m e n t  
with ethanol,  f rac t ion  B yielded 4.3 g of or ipavine .  F rac t iona l  c rys ta l l i za t ion  f r o m  ethanol of  the res idue  f r o m  
the m o t h e r  l iquor  yie lded 0.8 g of or ipavine,  2.1 g of thebaine,  0.52 g of mecambr id ine ,  and 0.62 g of isothebaine.  
Af te r  the isolat ion of these  alkaloids,  f r ac t ions  A and B were  combined (11.2 g) and ch romatographed  on a co l -  
unto of s i l ica  gel (350 g), using m i x t u r e s  of benzene and methanol  (99 : 1, 98 : 2, 97 : 3, 95 : 5, and 9 : 1). 

The b e n z e n e - m e t h a n o l  (99 : 1) e luate  yielded alpinine (0.25 g) and alpigenine (0.59 g); the (98:2) mix tu re  
y ie lded or ienta l id ine  (0.65 g), meeambr id ine  (3.9 g), and isothebaine (0.51 g); the (97 : 3) e luate  yielded s a l u t a r i -  
dine (0.05 g) and f lor ipavine  (0.08 g); the  (95 : 5) mix tu re  yielded 5.3 g of thebaine and 0.5 g of or ipavine;  and 
the (9 : 1) f rac t ion  yielded 8 mg of b a s e  (I) and 10 mg of ba se  (ID. On t r e a t m e n t  with ethanol,  f rac t ion  C yielded 
2.5 g of or ipavine,  and then the m o t h e r  l iquor  gave 0.81 g of isothebaine.  The mo the r  l iquors  of f r ac t ions  C and 
D w e r e  combined and were  ch romatographed  on a column of s i l ica  gel. Elution with m i x t u r e s  of benzene and 
methanol  (99 : 1, 98 : 2, 97 : 3, 96 : 4, 95 : 5, and 9 ~ 1) yielded 1.9 g of or ipavine,  1.7 g of isothebaine,  0.2 g of t h e -  
baine,  and 0.08 g of b rac teo l ine .  

Thebaine,  mp 192-193°C (ethanol), [~]D-217o (c 0.8; ch lo roform) .  

Oripavine,  mp 201-202°C (ethanol), [C~]D-230o (c 1.2; ch loroform) .  

Isothet)aine, mp 202-203°C (ethanol), [~]D + 272° (c 0.6; ch loroform) .  

Salutaridine,  mp 200-201°C (ethanol), [~]D + 90 ° (c 1o2; ch loroform) .  

Flor ipavidine ,  mp 241-242°C (ethanol), [~]D-156 ° (c 1.6; methanol).  

Oriental idine,  mp 193-194°C (ethanol), [~]D-236° (c 0°8; ch loroform) .  

Mecambr id ine ,  mp 176-177°C (ethanol), [~]D--260o (c 0.6; ch loroform) .  

Alpinine, mp 119-120°C methanol) ,  [~]D + 280° (c 0.6; ch lo roform) .  

~ethanol 233, 286 nm (log £ 4.23, 3.80). Mass  spec t rum:  415 (M)+,400, 384,222,208,206,  193. N M R s p e e -  
~.~t~ (s, N-CH3) ,  3.50 (s, OCH3) , 3.85 (s, 4 OCH3) , 6.62, 7.29 (s, p a r a  a r o m a t i c  protons) ,  6.86, 7.19 (d, J--- 

or tho a r o m a t i c  protons) ,  5.78 (s, 1H), 3.96, 5.51 (d, 2H, J = 9 Hz), 3.10-3.90 ppm (m, 4H). 

Alpigenine, mp 192-193°C (ethanol), [C~]D +290 ° (c 1.0; ch loroform) .  

Brac teo l ine ,  mp 218-220°C (ethanol), [C~]D +32 ° (c 1.2; ch loroform) .  

SUMMARY 

F r o m  the epigeal  p a r t  of P a p a v e r  b r a c t e a t u m  Lindl. ( family Papaveraceae )  growing in the reg ion  of Mr. 
Besh tau  (Pyat igorsk)  12 b a s e s  have been isolated:  isothebaine and or ipavine,  isolated previous ly ,  and thebaine,  
mecambridine, orientalidine, alpinine, alpigenine, salutaridine, floripavidine, bracteoline, and bases (I) and (II), 
isolated for  the f i r s t  t ime.  
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T H E  B I O S Y N T H E S I S  O F  T H E  A L K A L O I D S  

O F  G o e b e l i a  p a c h y c a r p a  

B .  A .  A b d u s a l a m o v ,  K h .  A.  A s l a n o v ,  UDC 547.944/945 
a n d  A.  S. S a d y k o v  

We have previously  [1-4] shown a possible  route for  the in te rconvers ion  of the mat r ine  alkaloids in 
Goebelia pachycarpa  C. A. Mey. In the presen t  paper  we give concre te  information on this question obtained as 
the resul t  of a detailed study of the alkaloids isolated af te r  feeding the plant with var ious labelled p r e c u r s o r s .  
In o rde r  to de t e rmine  the op t imumt imeof  feeding we studied the dynamics  of the accumulat ion of alkaloids in the 
plant. The quali tat ive composi t ion of the combined alkaloids was studied by th in - l aye r  chromatography on alu-  
mina and by paper  chromatography in var ious sys tems.  

The combined alkaloids, obtained by a known method, [1] were  separated by ascending th in - l aye r  c h r o m a -  
tography on plates  coated with alumina by a method descr ibed  previously  [3]. The amounts of the individual 
alkaloids were  determined by t i t ra t ion with si l icotungstic acid in para l le l  with s tandard solutions of the c o r r e -  
sponding alkaloids (Table 1). 

Analysis  of Table 1 shows that the main alkaloids in the initial growth per iod are  p resen t  in the epigeal 
and hypogeal par t s  of the plant in approximately  equal amounts; in the period of vigorous f lowering and f ru i t -  
bearing,  the maximum synthesis  and accumulation take place in the epigeal par t s  of the plants. 

Beginning with the f ru i t -bear ing  per iod,  the alkaloid content gradually falls,  and the re fo re  to feed the 
plant with assumed p r e c u r s o r s  of the mat r ine  alkaloids we selected the period of f lowering and budding (Table 2), 

The resu l t s  of a study of the percentage  inclusion of labelled p r e c u r s o r s  in the mat r ine  alkaloids 
(see Table  2) show that in the per iods  cons idered  an intensive biosynthesis  of the alkaloids takes  place. 
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