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Protopine,  cryptopine,  d - a -hyd ra s t i ne ,  parfumine,  parfumidine,  fumaridine,  fumaramine ,  and fum- 
vaill ine have previous ly  been isolated f rom Fumar ia  vaillantii  LoisI.  [1-3]. 

In the p resen t  paper  we give the resu l t s  of an investigation of F. vaillantii  col lected in the environs 
of the village of Aktash (Karzhantau range, Western  Tien-Shan) in the per iod of f lowering and the beginning 
of f ru i t  bearing. Chloroform extract ion y ie lded 0.62% of combined alkaloids (e ther  f rac t ion 0.4% and chlo- 
r o fo rm  fract ion 0.22%). When the e ther  f ract ion was concentrated,  the alkaloids c rys ta l l i zed  out. F r a c -  
tional r ec rys ta l l i za t ion  f rom a mixture  of chloroform and methanol of the precipi ta ted  c rys ta l s  led to the 
isolat ion of protopine and fumaridine [2, 4]. When the mother  l iquor f rom the e therea l  f ract ion was t r ea ted  
with methanol,  d - a - h y d r a s t i n e  separa ted  out, a f te r  which the residue was chromatographed on a column of 
alumina. In addition to the three  alkaloids mentioned above, fumaramine,  d-bicucull ine,  /-adlumine, l- 
adlumidine, and a base with mp 165-167°C (decomp.) were  obtained. All the alkaloids were  identified by 
d i rec t  compar ison with authentic samples  [2, 5]. It must  be noted that the alkaloid fumvailline isolated 
previously  [1] has physicochemical  p roper t i e s  ve ry  close to those o f / -ad lumine ,  and i t  is possible that 
they a re  identical.  

The base with mp 165-167°C is spar ingly soluble in e ther ,  benzene, chloroform,  acetone, and ethanol, 
and readi ly  soluble in alkaloids. Its UV spect rum has an absorption maximum at 292 nm (log e 3.92). Mo- 
lecu la r  weight 357 (mass spec t romet r ica l ly ) .  The base is  a new one, and we have cal led i t  vaillantine (I). 
The production of a O,O-dimethyl  e ther  (II) with mp 174-175°C (M + 385) on methylat ion with diazomethane 
shows the p resence  of two phenolic hydroxy groups in the base. In the IR spec t rum of (II), as  in that of 
the base i tself ,  there  a re  absorpt ion bands at 1650 em -1 (C =O) and 1600 cm -I  (aromat ic  ring), and in i ts 
NMR spec t rum there  a re  signals in the form of a th ree-pro ton  singlet  at 1.80 ppm due to an N - C t t  a group, 
the signals f rom four  methoxy groups at 3.80 ppm (3H) and 3.84 ppm (9H), two one-proton singlets at 6.60 
and 6.97 ppm (pa ra -a romat i c  protons),  and two one-proton doublets at  6.74 and 6.88 ppm (J=8 Hz) (ortho-  
a romat ic  protons).  The UV, IR, NMR, and mass  spect ra  of (I) and (ID are  cha rac te r i s t i c  for  protopine 
alkaloids.  

The spec t ra l  cha rac te r i s t i c s  given, and also the melting point of (II). coincide with the cha r ac t e r -  
is t ics  of muramine  [6]. The mass  spec t rum of (II), the main peaks of which a re  due to ions with m / e  121, 
149,164 (100%), 179,206,  and 385, coincides with that of muramine  [7]. The resu l t s  of a d i rec t  compar ison  
of (II) and an authentic sample of muramine ,  kindly provided by Prof .  F. Shantavy, showed thei r  identity. 
The peak of an ion with m / e  164 is the maximum peak in the mass  spec t ra  of vaillantine and its methyl 
e ther  (II). Since this ion is formed f rom ring C, hydroxy groups must be presen t  in ring A at C~ and Ca. On 
the basis  of the facts given, s t ruc ture  {I) follows for vaillantine. 
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E X P E R I M E N T A L  

The UV spect ra  were  taken on a Hitachi spect rophotometer ,  the IR spec t ra  on a UR-10 ins t rument  
(tablets with KBr), the mass  spec t ra  on an MKh-1303 mass  spec t rome te r  fitted with a sys tem for  d i rec t  
introduction into the ion source,  and the NMR spec t ra  on a JNM-4H 100/100 MHz spec t romete r .  

The a i r - d r y  plant mater ia l  (13 kg) was mois tened with 7% ammonia and ex t rac ted  with chloroform.  
The alkaloids were  r e - e x t r a c t e d  f rom the ch loroform solution with 10% sulfuric  acid. The acid solution 
was made alkaline with 25% ammonia and the alkaloids were  ex t rac ted  with e ther  and then with chloroform.  
This gave 52.97 g (0.4%) of combined e ther -so luble  and 27.74 g (0.22%) of combined chloroform-soluble  
alkaloids. When the e ther -so luble  f ract ion was t rea ted  with a mixture  of chloroform and methanol,  7.0 g 
of protopine separa ted  out with nap 204-205°C. On standing, the mother  l iquor deposited 4.1 g of fumaridine 
with mp 189-190°C. After  the separat ion of the protopine and fumaridine,  r e t r ea tmen t  of the mother  l iquor 
with methanol gave 0.96 g of d -~-hydras t ine .  The remainder  of the e ther -so luble  fract ion (40.0 g) was 
chromatographed on a column of alumina with elution by chloroform,  ch lo ro fo rm-me thano l ,  and methanol.  
The eluate was col lected in 50-ml fract ions.  The f i r s t - th i rd  chloroform fract ions yielded an additional 5.6 
g of protopine and 3.7 g of fumaridine,  and the fourth and fifth gave 0.4 g of fumaramine .  On elution with 
c h l o r o f o r m - m e t h a n o l  (98 : 2), the second-four th  f ract ions  yielded 2.5 g of d -~-hydras t ine  and 0.7 g of d- 
bicuculline, the seventh and eighth gave 0.25 g of /-adlumine, and the tenth and eleventh fract ions,  0.21 g 
o f / -ad lumid ine .  Elution with c h l o r o f o r m - m e t h a n o l  (1 : 1) led to the isolat ion of 0.11 g of vaillantine with 
mp 165-16TC (decomp.,  ace tone -me thano l ) .  

O,O-Dimethyl E the r  of (I)(II). The methylat ion of (I) (27 rag) with diazomethane gave a crys ta l l ine  
substance with mp 174-175°C (from methanol).  

SUMMARY 

The plant Fumar ia  vaillantii  Loisl .  has yielded protopine, fumaridine,  fumaramine,  d-(~-hydrastine,  
l-adlumine,  d-bicueuUine, and /-adlumidine (this being the f i r s t  t ime tha t / -ad lumid ine  has been isolated 
f rom the genus Fumaria) ,  and the new base vaillantine. On the basis of UV, IR, NMR, and mass  spectra ,  
and also the identi ty of O,O-dimethylvail lantine with muramine,  the s t ruc ture  of vail lantine has been e s -  
tablished as 2 ,3-didemethylmuramine .  
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