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Continuing the separat ion of the chloroformic  fract ion of the combined alkaloids of Haplophyllum 
fol iosum Vved°, we have obtained a base in the form of its hydrochlor ide  with the composit ion CigH25OsN, 
mp 119-120°C (I). The same base was isolated by chromatography on alumina of the combined alkaloids 
obtained afLer the isolation of dubinidine. 

The base is nonphenolic, optically active,  and readily soluble in organic solvents,  c rys ta l l iz ing  f rom 
pet roleum ether .  The UV spec t rum has the maxima charac te r i s t i c  for  4-alkoxyquinolin-2-ones (}'max 215, 
233, 250, 275 inflection, 284,315 inflection, 323 nm; log ~ 4.63, 4.50, 4.43, 3.84, 3.80, 3.44, 3.50, r e spec -  
tively) and almost  coincides with the UV spec t ra  of 4 -methoxy- l -methylquinol in-2-one  derivatives sub- 
stituted in posit ion 8 [1]. 

The IR spec t rum of I has the absorption band of an amide carbonyl  group with a high integral  inten- 
si ty at 1650 cm -1 and lacks the absorpt ion bands of hydroxy groups. A functional analysis  showed the p r e s -  
ence of a methoxy and a N-methyl  group. The base contains a gem-dimethyl  group, since oxidation by the 
Kuhn-Roth  method yielded acetone. 

The NMR spec t rum of the base (Fig. 1) shows six groups of signals with a rat io of their  intensities 
of 1 : 2 : 1 : 3 : 6 : 12, cor responding  to the 25 hydrogen atoms of the base .  

In the s t rong-f ie ld  region there  are  three  singlets at ~- 8.60 (3H), 8.68(6H), and 8.87 (3H) and a poorly 
resolved singlet at T 6.15 (6H) showing the p resence  in the base of four C-methyl ,  one N-methyl ,  and one 
methoxy groups.  The th ree -p ro ton  signal at ~- 5.94 corresponds  to the - O - C H 2 - C H - O -  grouping. In the 
weak field region of the spec t rum there  is a one-proton singlet at ~- 4.07 showing the absence of substi tu-  
tion at C 3 of the quinoline nucleus, a two-proton doublet at ~- 2.94, and a one-proton t r iplet  at T 2.47 with 
approximately  the same distances between the components (J = 5 Hz), represent ing an ABX sys tem,  the 
chemical  shifts of the A and B protons coinciding and the constants JAX and JBX differing [2]. In this case ,  
the t r iplet  cor responds  to a proton at C5, since in the 4-methoxyquinoline nucleus this proton appears  in a 
weaker  field [3]. A direct  compar ison  of the NMR spect ra  of I and of foliosidine (II) showed that they are  
ve ry  s imi la r  and differ  only by the absence of signals f rom protons of hydroxy groups and by the p resence  
of signals f rom the protons of four C - C H  3 groups in the spec t rum of I instead of two C - C H  3 groups in the 
spec t rum of II. The nature of the splitting of the signals f rom the aromat ic  protons in the spec t ra  of I and 
II is the same.  All these facts enable us to assume that in I a gem-dimethyl  group is attached to two ad-  
jacent oxygen atoms of the side chain of foliosidine. In actual fact, when I was heated in ethanolic solution 
with hydrochlor ic  acid a phenolic base with mp 232°C, identical with the norfoliosidine obtained f rom folio- 
sidine under s imi lar  conditions [1] and a nonphenolic base with mp 140°C which proved to be foliosidine 
were  obtained. The lat ter  was also formed by heating I with dilute sulfuric acid. On the other  hand, the 
condensation of foliosidine with acetone in the presence  of acid led to the formation of a substance with 
mp 119°C which gave no depress ion of the melting point with our  base .  Their  IR spec t ra  were also identi- 
cal.  Thus, base I is foliosidine acetonide. Since on t rea t ing the combined alkaloids we used acetone and 
acid,  the base I is probably formed f rom foliosidine and is not a natural alkaloid; this will be checked sub- 
sequently.  
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Fig.  1. N1VIR s p e c t r a  of fo l ios idine  ace ton-  
ide (a) and nor fo l ios id ine  (b). 
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In view of the  fact that  the a s s ignmen t  of the s ignals  
f rom the a r o m a t i c  protons for  fol ios[dine [4] d i f fe rs  f rom 
that for  fol ios[dine ace tonide ,  we have s tudied the NMR 
s p e c t r u m  of nor fo l ios id ine  acetonide (III) o 

As was to be expected ,  in the s p e c t r u m  of III the s i g -  
nal f rom the pro ton  at C 5 is d i sp l aced  downfield by 8 Hz as  
compared  with the s ignal  f rom the same  proton  in the s p e c -  

t r u m  of I ,  and this  shows that  the s ignal  in the weake r  field is  due to the pro ton  at C 5 and not that  at C 7. In 
the s p e c t r u m  of III, the a r o m a t i c  protons  a p p e a r  in the fo rm of a one-pro ton  quar te t  at T 2.39 and a two-  
pro ton  mul t ip le t  with a cen te r  at 3.00. There  is no s ignal  f rom the  pro tons  of a methoxy group. The o ther  
pro tons  a r e  found at T 4.03(H3),5.80-6.10 ( - O - C H - C H 2 - O - ) ,  6.31 (N-CH3) , 8.56, 8.65, and 8.83 ( 4 C - C H  3 
groups) .  

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

Iso la t ion  of Fo l ios id ine  Acetonide .  A solut ion of 313 g of the combined ch lo ro fo rmic  a lka lo ids  in 
600 ml of acetone was ac id i f i ed  with 10% HC1. On cooling,  dubinidine hydroch lo r ide  (4805 g) depos i ted .  On 
the following day folifine (14.1 g) [6] c r y s t a l l i z e d  f rom the mothe r  solut ion.  The acid  acetonic  mothe r  s o -  
lu t ionwas made a lka l ine  with sodium ca rbona te ,  d i s t i l l ed  to s m a l l  volume,  and again  ac id i f ied  with 10% HC1. 
On cooling, 18 g of the hydroch lo r ide  of I with mp 156.5-157.5°C ( e t h a n o l - e t h e r )  depos i ted .  When ammonia  
was added to an aqueous solut ion of the hydroch io r ide  of I, the c o l o r l e s s  ba se  depos i ted  with mp 119-120°C 
(pe t ro leum e ther ) ,  [o~]~ + 51 ° (c 2.5; methanol); p i c r a t e  of I mp 182-183°C (ethanol) o 

The combined nonphenolic a l k a l o i d s  (18.3 g) a f t e r  the s e p a r a t i o n  of the dubinidine we re  c h r o m a t o -  
graphed on a lumina  (550 g)o The e t h e r e a l  e luates  y ie lded  fol ios[dine ace tonide .  

Oxidation of Fol ios id ine  Acetonide .  0.1 g of the base  was t r e a t e d  with 0.8 g of ch romic  anhydr ide ,  
1 ml of conc.  su l fur ic  ac id ,  and 3 ml of wa te r ,  and the mix ture  was hea ted .  The vola t i le  p roduc ts  were  
t r apped  in a 0.1% solut ion of 2 ,4 -d in i t rophenylhydraz ine  hyd roch lo r ide .  A p r e c i p i t a t e  of acetone 2,4- 
d in i t rophenylhydrazone  with mp 123-124°C (ethanol) was formed.  

Action of Hydroch lo r ic  Acid on Fol ios [d ine  Acetonide.  A solut ion of 0.35 g of the ba se  in 5.5 ml of 
ethanol  and 1.5 ml of conc. HC1 was heated in the w a t e r  bath for  6 h. Then the ethanol  was d r iven  off and 
the r e s idue  was d i s so lved  in 4% caus t ic  soda solut ion.  The a lka l ine  solut ion was washed with ch lo ro fo rm 
and ac id i f ied  with ace t i c  ac id .  The r e su l t ing  p r e c i p i t a t e  of nor fo l ios id ine  (0.14 g) was s e p a r a t e d  off, mp 
231-235°C (ethanol). 

The eh lo ro fo rmic  ex t r ac t  was dr ied  ove r  sodium sulfate  and was then d i s t i l l e d .  On t r e a t m e n t  with 
acetone the r e s idue  c r y s t a l l i z e d .  The yie ld  of fol ios[dine was 0.13 g, mp 139°C. 

Hydro lys i s  of Fo l ios id ine  Acetonide .  A mix ture  of 0.2 g of the base  and 10 ml of 5% sul fur ic  ac id  
was hea ted  on the sand bath for  1 h. The acid  solut ion was cooled and made a lka l ine  with ammonia .  This 
gave fol ios[dine (0.18 g) with mp 140-141°C (acetone).  

P r e p a r a t i o n  of Fol ios[dine  Acetonide .  A solut ion of 0.6 g of fol ios[dine in 30 ml of acetone was 
t r e a t e d  with 1 ml of conc.  su l fur ic  ac id .  Af te r  12 h, the acid  solut ion was brought  to s l ight  a lka l in i ty  with 
anhydrous sodium ca rbona te .  The acetone solut ion was s epa ra t ed  f rom the p r e c i p i t a t e  and evapora ted .  
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The res idue  was t r ea t ed  with e ther .  The e therea l  solution was evapora ted  to smal l  volume and pe t ro l eum 
e the r  was added. On cooling, foliosidine acetonide (0.31 g) prec ip i ta ted  with mp 119-120°C (pet ro leum e ther ) .  

Norfol iosidine acetonide (0.13 g) was obtained f r o m  norfol iosidine (0.2 g) by the method descr ibed  
above,  mp 246-247°C (ether).  

S U M M A R Y  

Foliosidine acetonide has been  isola ted f rom the mix ture  of alkaloids f r o m  H. fo l iosum.  
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