
S T R U C T U R E  O F  G L A U F I D I N E  

I .  A. I s r a i l o v ,  S. D. K a r i m o v a ,  
lYi. S. Y u n u s o v ,  a n d  S. Yu .  Y u n u s o v  

UDC 547.943 

From the phenolic e ther-soluble  mater ia l  of the epigeal par t  of Glaucium fimbriUigerum [1] collected in 
the flowering phase on the slopes of the Baubashata range,  Kirgiz SSB" (sai Karamazar)  we have isolated a new 
base with [(~]D +182° (c 0.4; C}t30}I), which we have called glaufidine (I). 

The UV spect rum of (I) has three maxima,  a t  223,269,  and 305 nm (log e 4.51, 4.03, 3.69), which are  
charac te r i s t i c  for 1,2,10,11-substituted aporphine alkaloids [2, 3]. 

The IR spect ra  have absorpt ion bands at 1580, 1610 cm -1 (aromatic ring) and 3200-3500 cm -1 (OH). The 
mass  spectrum of glaufidine contains the peaks of ions with m/e 357 0VI+), 3 5 6 , 3 4 2 , 3 4 0 , 3 3 9 , 3 2 6 , 3 1 4 ,  and 178.5 ~2+). 

The NMR spect rum (6 scale) has th ree-pro ton  singlets at 2.48 ppm (N-Ctt3), 3.66 ppm (OCI-I3) , 3.85 ppm 
(OCH3) , and 3.88 ppm (OCH3). In the a romat ic  region of the spect rum there a re  two doublets at 6.79 and 6.99 
ppm (J = 8 tlz, ortho aromat ic  protons) and a one-proton singlet at 6.92 ppm. Methylene and methine protons 
appear  in the form of multiplets in the 2.20-3.50 ppm region. At 4.46 ppm there  is a poorly resolved o n e - p r o -  
ton tr iplet  (W!/2 = 5 Hz). 

When the base was acetylated with acetic anhydride in pyridine,  a diacetyl der ivat ive (II) was obtained with 
M + 441. The NMR spect rum of (II) had signals in the form of three-proton  singlets at 2.15 and 2.22 ppm (2 O C O -  
CH3), 2.50 ppm (N-CH3) , and 3.43, 3.79, and 3.84 ppm (3 OCH3) , a one-proton singlet at 6.91 ppm, one-proton 
doublets at 6.82 and 6.95 ppm (J = 8 tlz,  ortho aromat ic  protons) ,  and a poorly resolved one-proton tr iplet  (Wl/2 = 
5 ttz) at 5.87 ppm. 

The formation of a diacetyl derivat ive shows that (I) contains two hydroxy groups.  The presence  in glau:- 
fidine of an aporphine nucleus with five oxygen functions and three aromat ic  protons,  and the downfield shift of 
the weak-field signal in the form of a t r iplet  in the spectrum of (II) shows that one of the oxygen functions is a 
secondary  hydroxy group. The alcoholic hydroxy group may  be present  at Ca, C5, or  C~. 

The mass  spect rum of the base has an ion with m / e  314 0VI - 43) which shows the absence of a substituent 
at C a [4, 5]. The appearance in the NMB spect ra  of (I) and (13) of a geminal proton in the form of a tr iplet  ex-  
cludes the possibili ty of the presence  of a hydroxy group at C7. The facts stated above show that the secondary  
hydroxy group is present  at C a [3, 6]. 

When the base was hydrogenated with palladium on carbon,  and also when it was t reated with PC13 followed 
by reduction with zinc in sulfuric acid,  a single product was obtained which was identified as (+)-corydine.  The 
formation of this substance conf i rms the positions of the substituents in the a romat ic  part  of the molecule and 
shows the S configuration of the C6a a symmet r i c  center  r8]. The CD curve of glaufidine has a positive Cotton 
effect at 233 ram and a negative effect at  268 nm. The presence  of a one-proton tr iplet  at 4.46 ppm in the NMR 
spect rum of (I) shows that the alcoholic group at C a had the s -or ienta t ion  (pseudoaxial) [9, 10]. 

Thus, glaufidine is the f i r s t  aporphine alkaloid of the 1,2,4,10 , l l -pentasubst i tu ted type, and it has the fol-  
lowing s t ruc ture  (I): 

H. ~OR 
H3CO ~ 

n. R= OOCH 3 
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The a lkaloids  of Ve ra t rum nigrum L. [1] have  been studied inadequately.  T h e r e  a r e  r e p o r t s  on the dynam-  
ics  of  the accumulat ion of the combined  alkaloids in var ious  o rgans  accord ing  to the vegetat ion s tage  of the 
plant [2], of  a p r e l i m i n a r y  ch romatograph ic  separa t ion  of the combined alkaloids s epa ra t ed  f rom the epigeal and 
hypogeal  pa r t s  [3], and of the isolat ion of j e rv ine ,  g e r m e r i n e ,  and vera t roy lzygaden ine  [4]. In view of th is ,  we 
have  under taken the study of the composi t ion of the alkaloids of  this spec ie s  of V e r a t r u m .  

From the combined alkaloids  isola ted by t rea t ing  the r o o t s  wi th  r h i z o m e s ,  by the method desc r ibed  for  
V e r a t r u m  lobel ianum Bernh. [5], we have isola ted by ch romatography  on a column of ce l lu lose  [6] two alkaloids 
with Pf  0.40 (I), and 0.47 {II) (chloroform,  sa tu ra t ed  fo rmamide ;  type "M" ["slow"] paper  of  the Volodarski i  
pape r  mi l l ,  impregna ted  with a 1 : 2  solution of f o r m a m i d e  in ethanol). 

Alkaloid (I), mp  191-192°C (benzene), [ ~ ] ~ - 1 6  ° (c 0.6 pyridine) .  IE spec t rum (KBr): 1740, 1250 cm -1 
(ester  C =O). The UV s p e c t r u m  of a su l fur ic  acid solution of the alkaloid taken 24 h a f t e r  its dissolut ion CAma x = 
2 5 0 , 2 9 0 , 3 7 0 , 5 4 0  nm) had a region at  360 nm of coincidence with the spec t rum taken a f te r  1.5 h (the amino a l -  
cohol p ro tover ine  [7]). In the hydro lys i s  products  of the alkaloid,  paper  ch romatography  [8] showed the p r e s -  
ence  of subs tances  analogous to the hydro lys i s  products  of deace ty lp ro tove ra t r i ne  A (III), which we have isolated 
f rom Vera t rum lobel ianum Bernh. [9] : t h eamino  alcohol p ro tover ine  ( b u t a n - l - o l - C H 3 C O O H - H 2 0  (4 : 1 : 5)), 
acet ic  ac id ,  (1 ) - '~ -methylbu tyr ic  acid,  and (d ) -~ -hyd roxy -~ -me thy lbu ty r i c  acid (bu t an - l -o1 -1 .5  N aqueous a m -  
monia  (1 : 1)). The me thano lys i s  [10] of (I) conver ted  it into d ideace ty lp ro tove ra t r ine  A (IV) [11]. 

The r e su l t s  of ana lys i s  show that  the alkaloid (I) is deace ty lp ro tove ra t r i ne  A [9]. This is the f i r s t  t ime  
that it has  been isola ted f rom Vera t rum .nigrum L. 

Alkaloid (II), mp  202-204°C (benzene),  [~]~  - 7  ° (c 0.88; pyr id ine) .  IB spec t rum (KBr); 1738,1250 cm -1. 
A sulfur ic  acid solution of the subs tance  had a spec t rum in the UV and vis ib le  regions  taken 24 h a f t e r  d i s so lu -  
tion ( k m a  x 2 4 6 , 3 1 5 , 4 0 6 , 5 2 8  nm) that  did not coincide with the spec t rum taken a f t e r  1.5 h (amino alcohol g e t -  
mine) [7]. The products  of the a lkal ine  hydro lys i s  of (II) [8] we re  shown by pape r  ch roma tog raphy  with " m a r -  
k e r s "  to contain the amino alcohol ge rmine  {butan-l -ol  - C H 3 C O O H -  tt20 (4 : 1 : 5)), (1)- c~-methylbutyric acid,  
and (d) -c~-hydroxy-~-methylbu tyr ic  acid.  According to the scheme  of de te rmin ing  the posi t ions of acyl  groups 
in Ve ra t rum e s t e r s  [12], the acids  found m u s t  occupy posit ion 3 and 15 of the ge rmine ,  r e spec t ive ly .  

The r e su l t s  of ana lys i s  p e r m i t  the conclusion that  the alkaloid (II) isolated is g e r m e r i n e .  This is the f i r s t  
t i m e  that it has been isolated f rom raw m a t e r i a l  growing on the t e r r i t o r y  of the USSP. 

1° 
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F l o r a o f  the USSP [in Russian] ,  M o s c o w -  Leningrad,  Vol. 4 (1954), p. 11. 
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