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The alkaloid composi t ion of plants of the genus Hypecottra (family Papave raceae )  has beenl i t t l e  studied. 
There a re  r epor t s  in the l i t e r a tu re  on the isolat ion f rom Hypecoum pendulum L. of protopine [1], f rom H. 
t r i lobum Trautv . ,  H. l ep toca rpum Hook f. e t  Thorns., and H. p rocumbens  L. of protopine and s angu ina r i~"  
[2, 3] and f rom H. p rocumbens ,  as well ,  of che lery thr ine ,  a l locryptopine,  che l i rub ine ,and  coptis ins [3]. F rom 
Hypeeoum e r e c t u m  L. ,  col lected in Transba ika l ia  in the f lowering phase ,  in addition to protopine [4], we have 
isola ted two new alkaloids,  which we have called hypercor ine  and hypecorinine.  

Hypecorine ,  C20HlsNOs, cons is t s  of white c rys t a l s  with mp 154-156°C (from ethanol),  opt ical ly inactive.  
The mel t ing  point of the hydrochlor ide  C20HlsNO 5. H C1 is 250-252°C (decomp.,  f rom ethanol). 

The UV s p e c t r u m  of this subs tance  (Zma x 236 and 290 nm; log a 3.93, 3.87) is cha r ac t e r i s t i c  for  a l -  
kaloids having two isolated benzene nuclei with O-alkyl  subst i tuents .  The IR s p e c t r u m  of the alkaloid (Fig. 
1) conf i rms  the p re sence  of a r o m a t i c  r ings in its molecule .  The NMR s p e c t r u m  of hypecor ine  in CC14 (Fig. 
2) has the s ignals  of a N - C H  3 group (2.19 ppm, s inglet ,  3H), of a O -  CH2-Ar  grouping (4.61 and 4.65 ppm, 
doublets,  J = 15.0 Hz, 1H each),  of two a roma t i c  methylenedioxy groups (5.79 and 5 .86ppm, s ingle ts ,  2H each),  
and of four a roma t i c  protons  as two pa i r s  in the ortho and p a r a  posi t ions to one another  (6.40 and 6.74 ppm,  
singlets;  6.38 and 6.52 ppm, doublets,  J =8.0 Hz). A s ix -p ro ton  mul t ip le t  in the 2.35-3.35 ppm range shows 
the p re sence  in the hypecor ine  molecule  of three methylene groups ofthe C-CH2-Ar and C - C H 2 - N  type. 

Oxidation of the alkaloid with po tass ium permangana te  gave 4,5-methylenedioxyphthal ide (II), wh ichen-  
ables hypecor ine  to be ass igned  to the group ofspi robenzyl i soquinol ine  alkaloids.  In addition, this shows 
that the ortho protons  belong to r ing D. 

On the bas i s  of its chemical  and spec t ra l  c h a r a c t e r i s t i c s ,  hypecor ine  may  be cons idered  to have  the 
s t ruc tu re  r e p r e s e n t e d  by fo rmula  I. A c h a r a c t e r i s t i c  feature  of this s t ruc tu re  is the p r e sence  of  a sp i ro  
amino ketal  grouping ( O -  C -  N -  CH3), which is absent  f rom known alkaloids of the spirobenzyl isoquinol ine type. 
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Fig. 1. IR s p e c t r u m  of hypecor ine .  
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Fig 2. NM_R s p e c t r u m  of hypecor ine .  

Such a grouping m u s t  be respons ib le  for  the instabi l i ty  of the alkaloid to acid reagents  and, in p a r t i c -  
u lar ,  to acet ic  anhydride.  In actual fact ,  when hypecor ine  was heated with acet ic  anhydride in ch loroform,  
the C - O  and C - N  bonds of the amino ketal grouping were  c leaved with the fo rmat ion  of the N,O-diacetyl  
ketone (IT[). 2*he IR s p e c t r u m  of (III) has the carbonyl  bands of a sa tu ra ted  e s t e r  (1748 cm-1), of an oxo 
group conjugated with an a r o m a t i c  nucleus (1679 cm-1),  and of a t e r t i a r y  amide group (1651 cm-1). 

~ae NiV[R s p e c t r u m  of (IID in CC14 cor responds  comple te ly  to that expected  for  a compound of this 
s t ruc tu ra l  formula :  N - A c ,  O - A c  (1.89 and 1.91 ppm, s ingle ts ,  3H each); N - C H  3 (2.93 ppm, singlet ,  3H); 
A r -  CH 2-  C H 2 - N -  (2.70-3.00 ppm,  mult iplet ,  2H; 3 . i5-3.45 ppm, mult iplet ,  2H); (X)-  CH2-Ar  (4.10 ppm, 
singlet ,  2H); A c O - C H 2 - A r  (4.95 ppm, singlet ,  2H); two a r o m a t i c  methylenedioxy groups (5.92 ppm, s inglet ,  
4H); and a r o m a t i c  protons H 4 (7.23 ppm, doublet,  J - ' ~  1.5 Hz); H i (6.78 ppm, singlet);  and His and H14 (6.50 
and 6.62 ppm,  doublets,  J = 8 . 0  Hz). 

Apar t  f r o m  these s ignals ,  the NiV[R s p e c t r u m  of (III) shows additional s ignals  at 1.78, 2.78, and 6.56 
ppm making up together  with the peaks  f rom N - A c ,  N -  CHs, and H 1 3, 3, and 1 pro ton  units, r e spec t ive ly .  
The r e su l t s  of a s tudy of the t e m p e r a t u r e  dependence of the s p e c t r u m  of (III) in deuteropyridine between 
32 and 80°C showed that at 80 ° C there  was a broadening and complete  fusion of the s ignals  f rom N - A c  and 
N -  CH 3 with the cor responding  sa te l l i tes .  Because of masking  by the solvent ,  the reg ion  of a r o m a t i c  so l -  
vents was not studied. Thus, the additional s ignals  re la te  to a second confo rmer  fo rmed  as a consequence 
o f h i n d e r e d r o t a t i o n a r o u n d  the N - A c  and (or) A t - C = O  bonds. 

Hypecorinine,  C20HlzNO6, has a s t ruc tu re  s i m i l a r  to that of hypecor ine  and consis ts  of a co lo r less  
opt ical ly  inactive c rys ta l l ine  substance  with mp 197-198°C (from ethanol). E l e m e n t a r y  analys is  shows that  
hypecor inine has one more  carbonyl  group than subs tance  (I). It  can be seen  f rom the IR s p e c t r u m  of the 
alkaloid (Fig. 3) that its molecule  has a carbonyl  group conjugated with an a roma t i c  nucleus (1690 cm-i ) .  
The UV s p e c t r u m  of hypecorinine (kmax 240, 292, 322 nm; log ~ 4.38, 4.10, 3.95) also shows that its chain 
of conjugated bonds is longer  than that of (I). 
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Fig. 3. IR s p e c t r u m  of hypecorinine.  
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Fig. 4. NMR s p e c t r u m  of hypecorinine.  

In the NMR s p e c t r u m  of hypecortnine in CCI 4 (Fig. 4) there a re  s ignals  of the following s t ruc tu ra l  
e l ement s :  N - C H  3 (2.21 ppm, singlet ,  3H); A r - C H 2 - C H 2 - N  (2.3-3.4 ppm, mult iplet ,  4H); O - C H 2 - A r  (4.63 
and 5.04, doublets,  J =15.5 Hz, 1H each); two a roma t i c  methylenedioxy groups (5.81 and 6.01 ppm, s ingle ts ,  
2H each); two a r o m a t i c  p a r a  protons (6.41 and 6.45 ppm, s ingle ts ,  1H each); and two a roma t i c  ortho protons 
(6.76 and 7.61 ppm, doublets,  J =8.2 Hz, 1H each). The posi t ions of the s ignals  of the ortho protons  in hy- 
pecorinine show the conjugation of a C =O group with a benzene nucleus,  and the chemical  shif t  of the p r o -  
ton in the weakes t  field (7.61 ppm) shows that  it is located  in the ~ posi t ion to the si te of a t t achment  of the 
C =O group (such a pronounced desc reen ing  of the pro ton  is the r e su l t  of a combinat ion of the effects  of the 
reduced e l ec t ron  densi ty on the carbon atom, the magnet ic  an iso t ropy  of the C =O group, and d ipo le -d ipo le  
in te rac t ion  with it). 

As compared  with (I), hypecor inine is more  s table  to the act ion of acet ic  anhydride and does not under-  
go acetyla t ion with the opening of the sp i ro  amino ketal grouping even on being boiled with acet ic  anhydride 
for  6 h. 

It is obvious that  in this case the amino ketal  grouping is s tabi l ized by the neighboring e l e c t r o n - a c -  
cepting carbonyl  group. All that has been  said above pe rmi t s  us to p ropose  s t ruc tu re  (IV) for  hypecorinine.  

The m a s s  s p e c t r u m  of (IV) has ,  in addition to the mo lecu l a r  peak M + 367, a signal with m / e  177, 
which is c h a r a c t e r i s t i c  for  a4 ,5-methylenedioxynaphthalene  ion and a signal with m / e  190, re la t ing  to a 2- 
methyl -6 ,7-methylenedioxy-3 ,4-d ihydro isoquinol ine  ion, which also cor responds  to s t ruc tu re  (IV). 

The p re sence  in hypecor ine  and hypecorinine of a sp i ro  amino ketal grouping apparent ly  explains the 
ease  of r a c e m i z a t i o n  of these compounds and, the re fore ,  the fact  that (i) and (IV) a re  isola ted f rom the nat-  
ura l  raw m a t e r i a l  in the f o r m  of opt ical ly inactive compounds.  

E X P E  RIS/IE N T A L  

The NMR s p e c t r a  were  ob ta inedonanHA-100D ( i 00MHz) in s t rumen t  with HMDS as s tandard.  The IR 
spec t r a  were  taken on a UR-10 spec t ropho tomete r  and the UV s p e c t r a  o n a n E P S - 3 T  ins t rument  (solvent 
ethanol ). 

The ana lyses  of all the compounds cor responded  to the calculated f igures .  
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Iso la t ion  of Hypecorine  and Hypecorinine.  Diehloroethane ex t rac t ion  of 5 kg of the a i r - d r y  epigeal  
p a r t  of Hypecoum e r e c t u m  gave 105 g of combined alkaloids.  Af ter  the sepa ra t ion  of the e thanol- insoluble  
protopine (51 g), the ethanolic solution of the combined alkaloids was evaporated.  The res idue  was d is -  
solved in 5% sul fur ic  acid, the solution was brought  to pH 6.5 with sa tu ra ted  sodium carbonate  solution, and 
the hypecor ine  (4.3 g) was ex t rac ted  with e ther .  When the pH was r a i s e d  fu r the r  to 7.5, ex t rac t ion  with 
e the r  yielded hypecor inine (0.3 g). 

Oxidation of Hypecorine  with P o t a s s i u m  Pe rmangana te .  At r o o m  t empera tu r e ,  powdered po ta s s ium 
permangana te  was added in 0.25-g por t ions  to a solution of 1.5 g of the substance in 100 ml  of acetone.  A 
total of 6 g of KMr£) 4 was added. Af te r  the sepa ra t ion  of the manganese  dioxide, the f i l t ra te  was evapora ted  
and the res idue  (0.6 g) was repea ted ly  ex t rac ted  with boiling e ther .  This gave 0.45 g of (H), C9H604, mp 
180-181°C (from ether) ;  mol.  wt. 178 (mass  spec t rome t r i ca l l y ) ;  IR spec t rum:  Vma x 1745 cm-1; UV spec -  
t rum:  Xmax 224, 270, 294 nm (log e 4.44, 3.80, 3.71) [5]. 

NMRspec t ruminCDCl3 :  A r - C H 2 - O  (5. i6 ppm, singlet,  2H); a roma t i c  methylenedioxy group (6.04 
ppm, singlet ,  2H); two a r o m a t i c  ortho protons  (6.91 and 7.41 ppm, doublets,  J = 8 . 0  Hz, 1H each). 

Acetyla t ion of Hypecorine .  A solut ion of 0.2 g of the substance in 30 ml  of ch lo ro form was boiled 
with 1.2 ml of acet ic  anhydride for  4 h and was evapora ted .  The res idue  was washed with ethanol,  giving 
0.15 g of subs tance  (III), C24H25NO8, with mp 126-127°C (from ethanol). 

S U M M A R Y  

TWo new alkaloids (hypecorine and hypecorinine} have been isola ted f rom Hypecoum e r e c t u m  L. ,  and 
their  s t r u c t u r e s  have been  determined.  
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