
soaphyUoylpiperldine (VII). The phys icochemica l  constants  of the compounds obtained a r e  given in Table  1. 
The r e su l t s  of the pharmaco log ica l  invest igat ion will be published separa te ly .  
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I S O L A T I O N  O F  T H E  A L K A L O I D  L I N D E L O F I N E  F R O M  

L i n d e l o f i a  a n c h u s o i d e s  BY A N  I O N - E X C H A N G E  M E T H O D  

B .  B a b a e v ,  N .  P .  A b d u l l a e v ,  
a n d  T .  T .  S h a k i r o v  

UDC 577.17 

The alkaloid lindelofine is widely dis t r ibuted in plants of the family  Boraginaceae  and has been detected 
in va r ious  spec ies  - Rindera  cyelodonta,  L indelofia anchusoides ,  L~ s tylosa~ and o thers  [1-4]. 

The exis t ing method of obtaining lindelofine by ext rac t ion  with ch lo ro form is compara t ive ly  laborious 
and uses  la rge  amounts of expensive solvent .  

We have studied the poss ib i l i ty  of  using ion-exchange res ins  for  the isolation of the alkaloid lindelofine 
f rom aqueous ex t r ac t s  ot  the epigeal  p a r t  of L. anehusoides and, in pa r t i cu la r ,  the p r o c e s s e s  of  the extract ion,  
sorpt ion,  and desorpt ion of the combined alkaloids.  Exper iments  have shown the economic des i rab i l i ty  of  using 
water  to ex t rac t  the alkaloids,  the sorpt ion  of  the l a t t e r  on KU-1 cat ion-exchange res in ,  and the desorpt ion of 
the alkaloids f rom the r e s in  by a 2% solution of ammonia  in 80% ethanol.  

The comminuted  raw ma te r i a l  (50 kg), col lected on April  4, 1974 in Chimgan (Tashkent oblast) in the 
budding phase  was charged  into a ba t te ry  of two e x t r a c t o r s  and was ex t rac ted  continuously with water .  The 
aqueous e x t r a c t  of the alkaloids was pa s sed  through a ba t te ry  of a d s o r b e r s  consis t ing of four columns filled 
with KU-1 ca t ion-exchange res in  in the H fo rm (2.2-2.5 kg each).  The ra t e  of flow of the ex t rac t  was 600-700 
l i t e r s / h ,  m 2. 

After  the complete  ext rac t ion of the alkaloids f rom the raw ma te r i a l ,  they were  desorbed f rom the cat ion- 
exchange res in  with a 2% solution of ammonia  in 80% ethanol. The ra te  of flow of the eluent was 200 l i t e r s / h .  

9 
m-. The ethanolic solution was concent ra ted ,  the aqueous res idue  was made alkal ine with 25% ammonia  solution, 
and the alkaloids we re  exhaust ively  ex t rac ted  with ch loroform.  The N-oxide fo rms  of the alkaloids were  r e -  
duced with zinc dust and ex t rac ted  with ch lo ro fo rm.  The ch lo ro form ex t rac t  was concentra ted  in vacuum to d ry-  
ness .  This gave 1511 g of combined alkaloids,  o r  302%ofthe weight of the raw m a t e r i a l .  

F r o m  the combined alkaloids by t rea tment  with acetone we isolated 702 g of  lindelofine with mp 105-106°C 
(1.4% of the weight of the raw mate r ia l ) .  

Thus,  we have developed a s imple  and economical ly  favorable  method of obtaining lindelofine f rom the 
epigeal  pa r t  of L. anchusoides and have es tabl i shed the epigeal pa r t  of this plant in the budding s tage  as a bas ic  
source  for  the product ion of l indelofine.  

Inst i tute of the Chemis t ry  of  Plant  Substances,  Academy of Sciences of the Uzbek SSR, Tashkent .  T r a n s -  
lated f r o m  Khimiya P r i rodnykh  Soedinenii,  No. 1, p. 116, J a n u a r y - F e b r u a r y ,  1976. Original  a r t i c le  submit ted 
July 24, 1975. 
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2 , 3 , 7 - T R I M E T H C X Y - 8 , 9 - M E T H Y L E N E D I O X Y P A V I N A N  - 

N E W  A L K A L O I D  F R O M  T h a l i c t r u m  s t r i c t u m .  I I  

A 

S.  K h .  M a e k h ,  S. Y u .  Y u n u s o v ,  UDC 547.944/945 
a n d  P .  G .  G o r o v o i  

F rom the epigeal pa r t  of  Th. s t r i c tum we have i so la ted  a new unidentified base  B (I). The alkaloid (I) is 
readi ly  soluble in methanol ,  ethanol,  and acetone and when the solvents are  evapora ted  it s epa ra t e s  out in the 
fo rm of a faint yellowish oil .  After  chromatography  twice on a column of a lumina and concentrat ion of the 
e therea l  eluate,  compound (I) c rys ta l l i zed  in the fo rm of t r anspa ren t  p r i s m s  with mp 144-145°C, [o~]~ - 1 7 4  ° 
(c 0.977; methanol).  

UV spec t rum:  ;~ethanol 287 nm (logo 3.84). The NMR spec t rum (CDCIs, 5 values ,  ppm) showed signals -max 
at 2.46 (singlet,  3H, NCH3), 3.80 (singlet, 6H, 2OCH3) , and 3.72 (singlet,  3H, OCHs), and two one-pro ton  doublets 
at 5.75 and 5.80 (J : 1.5 Hz) due to the protons  of a methylenedioxy group. In the region of a roma t i c  protons  
there are  three one-pro ton  singlets  at 6.23, 6.36, and 6.54 ppm.  F u r t h e r m o r e ,  in the 4.05-2.40 ppm region a re  
observed  signals  f rom methine and methylene protons  (6H) with c h a r a c t e r i s t i c  split t ing analogous to the cor -  
responding pro tons  of  a rgemonine .  The mos t  valuable informat ion  on the s t ruc tu re  (I) is given by its mass  
spec t rum in which, in addition to peaks  with m / e  369 M + 368 ( M -  1) +, and 354 (M -15 )+ .  the re  a re  s t rong peaks 
of ions with m / e  204 (100%, II) and 218 (70%, M).  The combination of the r e su l t s  of UV, NMR, and m a s s  spec-  
t roscopy shows that (I) i s  a pentasubst i tu ted pavinan. Since the three  a r o m a t i c p r o t o n s  appear  in the fo rm of 
singlets  and in the m a s s  spec t rum the main peak  is that of the ion {II), the two methoxy groups must  be located 
as in argemonine  [2]. According to the biogenetic hypothesis ,  f rom one and the same benzylisoquinoline with 
the appropr ia te  i n t r amoleeu la r  cycl izat ion both pavine and aporphine bases  can be fo rmed [3]. F rom the epi-  
geal pa r t  of ~ s.trictum, in addition to (I) we isola ted the aporphine alkaloids thal icmine,  nor tha l iemine ,  and 
thalicminine [1]. This p e r m i t s  the assumpt ion  that all  these compounds are  based  on the same  p r e c u r s o r .  F rom 

HaSO 

H2 C ,,i] . . ,~..J~.# N (] H 3 
HaGO ~ ' e " O  " II I I I  

I OGHa 

the facts  given, we propose  for  (I) as the mos t  probable  s t ruc tu re  2 ,3 ,7 - t r imethoxy-8 ,9 -methy lened ioxy-N-  
me thylpavinan (I): 
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