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The isolat ion of 7 - f aga r ine  and sk immianine  f rom the epigeal  pa r t  of H-- pedice l la tum Bge. has been 
repor ted  p rev ious ly  [1]. We have inves t iga ted  this plant col lected in the environs  of Dekhkanabad, Uzbek 
SSR, on June 3, 1964, in the f lowering stage.  The methanol ic  ex t rac t ion  of the epigeal  p a r t  of the plant 
gave the combined alkaloids,  f rom which sk immianine ,  T-fagar ine ,  haplopine [2], and robust ine  [3] were  
isolated.  

The plant  H. obtusifol ium Ldb. was  col lec ted  in the region of Kora -Kola ,  Turkmenian  SSR, in the 
f lowering stage (June 2, 1970). Chloroform ext rac t ion  of the epigeal  pa r t  of the plant  gave a mix tu re  of 
bases ,  f rom which sk immianine  and evoxine [2] were  isolated.  

In the m o t h e r  l iquors  of the combined alkaloids  of H. buchar icum Litv. r ema in ing  a f t e r  the s e p a r a -  
tion of the bucharaine,  sk immianine ,  haplopine, folifine [4] and bucharidine [5] we found T-fagar ine ,  robus -  
tine, and benzamide.  F r o m  the mothe r  l iquors  obtained in the r ec rys t aUiza t ion  of bucharaine we i so la ted  
a base with mp 223°C, tool. wt. 371 (mass  spec t rome t ry ) .  The alkaloid is  opt ical ly  inact ive,  readi ly  so l -  
uble in methanol  and ch loroform,  c rys t a l l i zed  f rom acetone,  and is  insoluble in wa te r  and alkal is ,  while it  
d issolves  in acids  on gentle heating. The base proved  to be new and we have cal led it  bucharamine.  

Bucharamine  lacks  methoxy,  methylenedioxy,  and N-methyl  groups.  The IR spec t rum of the sub-  
stance shows bands at 1504, 1518, 1575, and 1625 cm -1 of approx imate ly  equal in tens i t ies ,  which i s  c h a r -  
ac t e r i s t i c  for  2-a lkoxyquinol in-4-ones  [6]. The UV spec t rum of the base [kma x 215, 233, 250 (inflection), 
298 (inflection), 306, and 318 am; log a 4.19, 4.24, 3.96, 3.69, 3.78, and 3.71] i s  c lose  to that  of folisine,  
which has a d ihydropyranoquinol in-4-one skeleton [7]. The absence  f rom the UV spec t rum of a m a x i m u m  
in the 265-295 nm region,  and a lso  the change in the spec t rum on acidification,  i s  cha r ac t e r i s t i c  of quin- 
o l in -4-ones  [8]. 

In the weak-f ie ld  region the NMR spec t rum of the alkaloid has a one-pro ton  reso lved  doublet at ~- 
1.63 (H 5) and a t h r e e - p r o t o n  mult ip le t  at 2.53 (HG, ?, 8) showing the absence  of subst i tuents  in the benzene 
ring of the quinoline nucleus. The shift  of the H 5 signal by 90 Hz downfield re la t ive  to the center  of the 
mui t ip le t  of the other  a rom a t i c  protons  conf i rms  the 2-a lkoxyquinol in-4-one s t ruc tu re  of bucharamine.  
The s p e c t r u m  contains two one-proton signals  in the fo rm of broad unreso lved  mul t ip le ts  at  5.4 and 6.4 
ppm (o~-proton of a dihydrofuran r ing a n d - C H - O - )  and a 22-proton signal at 7.65-9.2 ppm including six 
C - C H  3 groups.  Since the molecu la r  weight of bucharamine dif fers  f rom that of bucharaine and buchar i -  
dine [5] by 40 m a s s  units,  we a s s u m e d  that  the base  i so la ted  contains an acetonide group. 

The acid hydro lys i s  of bucharamine  fo rmed  a substance  (II) with mp 206°C, tool. wt. 313 (mass  spec -  
t r ome t ry ) ,  and acetone was found in the volat i le  f ract ion of the hydrolyzate ,  being identif ied in the fo rm of 
the 2 ,4-dini t rophenylhydrazone.  The di f ference  of 58 units of  the m o l e c u l a r  weight of (II) f r o m  that  of the 
initial substance  shows that  in addition to the saponificat ion of the acetonide a pinacolone r e a r r a n g e m e n t  
of the resul t ing  diol took place .  This is conf i rmed by the IR and m a s s  spec t ra .  The IR spec t rum of (II) lacks  

L 

Inst i tute  of the Chemis t ry  of Plant  Substances,  Academy of Sciences of the Uzbek SSR. T rans l a t ed  
f rom Khimiya Pr i rodnykh  Soedinenii, No. 3, pp. 343-346, May-June ,  1972. Original a r t i c l e  submit ted  
December  14, 1971. 

© 1974 Consultants Bureau, a division of  Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

337 



the absorp t ion  band of a hydroxy group but it has an absorpt ion band at 1710 cm -1 of a carbonyl  group. The 
main peaks  in the m a s s  spec t rum of bucharamine (I) a re :  371 (M +, 3%), 365 (6%), 313 (30%), 215 (80%), 214 
(100%), 200 (19%), and in the saponif icat ion product  (H) 313 (M + 10%), 215 (75%), 214 (100%), 200 (18%). The 
spec t rum of (II) a l so  has peaks  with m / e  270 and 242 of low intensi ty  (2.5 and 5%, respec t ive ly) ,  fo rmed  as 
the r e su l t  of the c leavage of bonds in the e posit ion to a carbonyl  group. In both substances ,  the m a x i m u m  
peak a r i s e s  on the detachment  of R f r o m  the qua t e rna ry  carbon atom. 

On the basis  of what has been said above,  and a lso  the biogenetic re la t ionships  of bucharamine with 
bucharaine and bucharidine [5] (all th ree  alkaloids contain an unsubsti tuted dihydroxyquinoline nucleus and 
two i soprene  units), two poss ib le  s t r u c t u r e s  can be put fo rward  for the base:  g) and (In). 

i R = CI'L-CH-CH-c"CHt 

0 R,= H ..C.. 
% c~ -,,. JL CH 3 

R 

R,= G~t.- CI'L- CH - C ''CH~I 
H , v , ~"CH 

R = CH~ CMo- C-CH/CH3 O\ ~0 ] 
" ~  "C,  3 CI~;C'C,, 

6,= M 

However,  the p r e sence  in the NMR spec t rum of (H) of a quar te t  at 5.46 ppm (J=6.5  Hz), the chemi -  
cal shift  and s p i n -  spin coupling constant  of which a r e  typical for  the e - p r o t o n  of a dihydrofuran r ing [9], 
p e r m i t s  us to cons ider  s t ruc tu re  (I) as the m o r e  likely. 

Thus,  bucharamine is  the acetonide of the product  of l inear  condensation of the normal  Claisen r e -  
a r r a n g e m e n t  of bucharaine.  A s i m i l a r  alkaloid, but with one i soprene  unit, has been i so la ted  f rom the 
plant  F l inders ia  iff laina F. Muell [10]. 

By ch lo ro form extract ion,  the roots  of H. buchar icum col lected in the budding s tage (May 8, 1962, in 
the environs  of Dekhkanabad) have yielded alkaloids f rom which skimmianine ,  dyctamnine,  7 - fagar ine ,  
haplopine, robust ine,  and a smal l  amount of bucharaine have been isolated.  All the alkaloids were  ident i -  
fied by d i rec t  compar i son  with authentic s amples  (by rap, IR spec t ra ,  and TLC). 

Consequently,  unlike the epigeal  pa r t ,  f rom which, in addition to furanoquinoline alkaloids,  alkaloids 
forming  de r iva t ives  of 4-a lkoxyquinol in-2-one and 2-alkoxyquinol in-4-one have been i so la ted  as the main 
products ,  the roots  contain furanoquinoline bases  and only t r a c e s  of bucharaine.  

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

H. pedicel la tum Bge. The epigeal  m a t e r i a l  (7 kg) ~vas ex t rac ted  with methanol .  The concentra ted  
ex t rac t  was t r ea t ed  with 10% sulfuric acid.  The acid solution was pa r t i a l ly  neut ra l ized  to a feebly acid 
react ion and was p a s s e d  through KU-2 anion-exchange res in .  The alkaloids  were  desorbed  by ammoniaca l  
methanol .  The yield of the mix tu re  of bases  was 28 g (0.4%). When the mix tu re  was t r ea t ed  with acetone,  
9.9 g of sk immianine  sepa ra ted  out. The mothe r  l iquors were  ch romatographed  on alumina.  The e therea l  
e luates  yielded 11 g of 7 - fagar ine  and 0.6 g of sk immianine ,  and the e t h e r - c h l o r o f o r m  eluates  yielded 0.2 
g of haplopine. The mothe r  l iquors  a f t e r  the r emova l  of the haplopine were  sepa ra t ed  p r epa ra t i ve ly  in a 
fixed l aye r  of s i l ica  gel, giving robustine.  

H. obtusifol ium Ldb. The ch lo ro fo rm extract ion of 14 kg of the plant gave 6 g (0.04%) of total  a lka-  
loids,  which were  ch romatographed  on alumina.  The e therea l  e luates  yielded sk immianine  and evoxine. 

H. buchar icum Litv. The mothe r  l iquors  r emain ing  a f t e r  the separa t ion  of the bucharaine,  sk im-  
mianine,  haplopine, folifine, and bucharidine were  s epa ra t ed  into phenolic and nonphenolic f ract ions .  The 
acetone t r e a t m e n t  of 15.2 g of the nonphenolic f ract ion yielded 5.5 g of skimmianine .  The mo the r  l iquors  
were  ch romatographed  on alumina,  and the e therea l  e luates  gave 1.2 g of sk immianine ,  0.15 g of T-fagar!ne ,  
and 0.3 g of benzamide with mp 122°C, tool. wt. 121 (by m a s s  spec t romet ry ) .  

Bucharamine .  The methanol ic  mo the r  l iquors  obtained as the resu l t  of the purif icat ion of the bucha-  
ra ine  were  condensed and chromatographed  on alumina.  The acetone e luates  yielded bucharamine with mp 
223°C (f rom methanol  and acetone).  
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Hydrolys is  of Bucharamine .  A mix tu re  of 40 mg of the base  and 2 ml  of 57o sulfuric  acid  was heated 
in the sand bath for  45 rain. The volat i le  f rac t ion  was t rapped  with a 0.170 solution of 2 ,4-d in i t rophenyl -  
hydrazine  hydrochlor ide .  The orange c r y s t a l s  that  p rec ip i ta ted  had mp 119-120°C and gave no depress ion  
of the mel t ing  point in admix ture  with acetone 2 ,4-dini t rophenylhydrazone.  The acid  solution was  made  
alkaline with ammonia  and ex t rac ted  with e ther .  The e ther  was evapora ted  off, and the solution deposited 
c r y s t a l s  with mp 205-206°C ( f rom ether) .  The substance was readi ly  soluble in the usual organic  solvents  
apa r t  f rom pe t ro l eum ether .  On TLC in the m e t h a n o l - b e n z e n e  (1:4)  s y s t e m  i t  gave a single spot. 

Roots  of H. buchar icum.  The ch lo ro fo rm ext rac t ion  of 8 kg  of the roo ts  yielded 12 g (0.1570) of the 
combined bases ,  f rom which, by acetone t r ea tmen t s ,  7.5 g of skinunianine was isolated.  The mothe r  l iq-  
uor  was evapora ted  and the res idue  was t r e a t ed  with ethanol. Crys t a l s  of robust ine (1.4 g) deposited.  
The r e m a i n d e r  of the total  a lkaloids  was p a s s e d  through a column of a lumina.  E the rea l  e luates  yielded 
0.15 g of dyctamnine,  0.4 g of sk immianine ,  and 0.1 g of 7 - fagar ine ,  the ch lo ro fo rm e lua tes  yielded 0.08 g 
of haplopine,  and c h l o r o f o r m - m e t h a n o l  e luates  yielded 0.005 g of bucharaine.  

S U M M A R Y  

1. Haplopine and robust ine have been obtained f rom the epigeal  pa r t  of H. pedice l la tum Bge. and 
sk immianine  and evoxiae  have been obtained f rom H. obtusifol ium Ldb. 

2. The mothe r  l iquors  of the combined alkaloids f rom the epigeal  pa r t  of H. buchar icum Litv. have 
yielded y - f aga r ine ,  benzamide,  and a new base,  bucharamine.  

3. Bucharamine  is  an ~ , f l - subs t i tu ted  der iva t ive  of c~,fl-dihydrofuranoquinolin-4-one. 

4. The roo ts  of H. buchar icum contain six known alkaloids:  dyctamnine,  sk immianine ,  ~/-fagarine, 
robust ine ,  haplopine, and bucharaine.  
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