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K o r s e v e r a m i n e  C27H4sO3N , is a sa tura ted  t e r t i a r y  base  isolated f r o m  Korolkowia sewerzowii  Rgl. 
[1]; it f o r m s  a s e r i e s  of c rys ta l l ine  sa l t s  and der iva t ives .  

The IR spec t rum of the alkaloid has  cha r ac t e r i s t i c  absorpt ion f requencies  at (cm -j) 3610, 3430, 1053, 
and 1000 (hydroxy groups),  2960-2885 and 1460-1440(C-methyl  groups),  and 2780 ( t rans-quinol iz idine 
(Fig. 1). 

The th ree  oxygen a toms in k o r s e v e r a m i n e  a re  p resen t  in the f o r m  of hydroxy groups,  two of which 
acetyla te  with acet ic  anhydride in pyridine giving d i ace ty lko r seve ramine .  

The IR spec t rum of the diacetyl  der iva t ive  shows absorpt ion bands at ( c m - ' )  3400 and 1040 (hydroxy 
groups),  2960-2870, 2810, 1460, and 1440 (C-methyl  groups),  1735, 1725, and 1260-1250 (acetyl carbonyl  
groups),  and 2770-2760 ( trans-quinolizidine) .  

The absorpt ion of a hydroxy group and two acetyl  groups found in the IR spec t rum pe rmi t s  the as -  
sumption that k o r s e v e r a m i n e  contains one t e r t i a r y  and two secondary  hydroxy groups.  Correspondingly,  
in the NMR spec t rum of d i ace ty lko r seve ramine  there  a re  s inglets  f rom the chemica l ly  equivalent protons  
of two acetyl  methyl  groups  at 1.97 and 2.02 ppm, and two one-pro ton  signals  at 5.03 and 4.57 ppm f r o m  
hydrogens  attached to ca rbons  bear ing  acetyl  groups,  which definit ively prove  the secondary  nature of the 
cor responding  two hydroxy groups [2]. The absence f r o m  the spec t rum of the diacetyl  der iva t ive  of a s ig-  
nal between 3 and 4 ppm f r o m  a proton attached to a carbon with a hydroxy group and the above-ment ioned 
r e s i s t ance  of one hydroxy group to acetylat ion unambiguously show the t e r t i a r y  nature of the third hydroxy 
group of k o r s e v e r a m i n e .  When k o r s e v e r a m i n e  was  oxidized with ch romium tr ioxide in acet ic  acid, a di-  
ketone - ko r seve ramined ione  - was  obtained (the two secondary  hydroxy groups  having been conver ted  into 
carbonyl  groups) .  Mol. wt. 427 (mass  spec t rum) .  

The IR spec t rum of the ketone has  absorpt ion f requenc ies  at (cm -1) 3520-3410 and 1130 (hydroxy 
groups),  2960-2870, 1470, and 1430 (C-methyl  groups),  and 1710 (carbonyl groups) .  

K o r s e v e r a m i n e  and korseveramined ione  undergo f ragmenta t ions  under  the conditions of m a s s  spec-  
t r o m e t r y ,  fo rming  s imi l a r  cha r ac t e r i s t i c  f r agment s .  The spec t r a  of these  subs tances  differ  by the values 
of the m a s s  numbers  of the molecu la r  ions and the ions a r i s ing  f r o m  them as the resu l t  of the eject ion of 
f r agmen t s .  
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Fig. 1. IR spec t rum of k o r s e v e r a m i n e .  
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Fig.  3. NMR s p e c t r a  of d iace ty lkor -  
s e v e r a m i n e  (taken in deu te roch lo ro -  
form) (a), d i a c e t y l k o r s e v e r a m i n e  
(taken in deu t e roeh lo ro fo rm contain-  
ing t r i f luo roace t i c  acid) (b), k o r s e v -  
e ramined ione  (taken in deuterochloro-- 
form) (c), and ko r seve ramined ione  
(taken in deu t e roch lo ro fo rm contain-  
ing t r i f luo roace t i c  acid) (d). 

The m a s s  spec t rum of k o r s e v e r a m i n e  has  the peaks  of 
ions with m/e  98, 111,112,  124,125,  149, 150, 162, 164, ( M -  
36)+; (M-33)+;  (M-18)+;  (M--15)+; 431 (M+), which a re  c h a r a c -  
t e r i s t i c  fo r  the C - n o r - D - h o m o s t e r o i d  alkaloids of the cevine 
group [3, 4] (Fig. 2). The cevane skeleton of k o r s e v e r a m i n e  is 
conf i rmed  by the fact  that i ts  molecule  contains 27 ca rbon  a toms  
and the IR spec t rum of the alkaloid and its de r iva t ives  c l ea r ly  
show the absorp t ion  of a t rans-quinol iz id ine  sys t em.  And, f i -  
naily,  i ts  re la t ionship  to cevine was  es tab l i shed  f r o m  the cha r -  
ac t e r i s t i c  values  of the th ree  t h r e e - p r o t o n  s ignals  f r o m  the 
chemica l ly  equivalent  protons  of the 19-CH3, 21-CH3, and 27-CH 3 
groups  observed  in the NMR s p e c t r a  of k o r s e v e r a m i n e  de r iva -  
t ives  [5-11]. 

The NMR spec t rum of k o r s e v e r a m i n e  was  not r e co rded  
because  of the poor  solubil i ty of the substance in deu te roch loro-  
f o rm ,  pyridine,  and benzene.  The NMR spec t rum of d iace ty l -  
k o r s e v e r a m i n e  has  s ingle ts  at (ppm) 0.79 (9H, 19-CH3, 21-CHs, 
and 27-CH3) , 1.97 (3H, OCOCH3) , and 2.01 (3H, OCOCH~, atrip-- 

I I 
le t  at 2.77 (2H, H e - C - - N - C - H e )  , a one-pro ton  signal  spli t  into 

I I 
six l ines  at 4.57 (H, Ha-COCOCH3) , and a mul t ip le t  at 5.03 
(H, He-- COCOCHs). 

As can be seen  f r o m  the spec t rum of d i a c e t y l k o r s e v e r -  
amine,  the s ignals  f r o m  the chemica l ly  equivalent  protons  of the 
19-CHs, 21-CHa, and 27-CH 3 groups  are  superposed  upon one 
another  and appear  in the f o r m  of a singlet.  To invest igate  them 
individually, two drops  of t r i f luoroace t i c  acid were  added to a 
deu te roch lo ro fo rm solution of d i ace ty lko r seve ramine .  A solu- 
t ion of the cor responding  sal t  of the base  was  fo rmed ,  and the 
nature  of the spec t rum changed. The NMR spec t rum of d iace-  
t y l k o r s e v e r a m i n e  in deu te roch lo ro fo rm in the p r e sence  of t r i -  
f luorace t ic  acid exhibited s inglets  at (ppm) 0.79 (3H, 19-CH~), 1.97 
(3H, OCOCH3) , and 2.01 (3H, OCOCH~, doublets at 0.86 (3H, 21- CH~ 
and 0.86 (3H, 27-CH~,  and mul t ip le ts  at 5.03 (H, H e -  COCOCH3) , 

I I 
4.57 (H, H a -  COCOCH3) , and 3.25 (2H, H e -  C -  N -  C -  He). 

I I 
The r e s u l t s  of a c o m p a r i s o n  of the NMR s p e c t r a  of d i ace ty lko r seve ramine  in deu te roch lo ro fo rm and 

in deu te roch lo ro fo rm containing t r f f luoroace t ic  acid show that  the s ignals  f r o m  the 21-CH 3 and 27-CH 3 
groups  and the two-pro ton  mul t ip le t  of equator ia l  protons  at ca rbon  a toms connected with the ni t rogen a tom 
a re  superposed .  The o ther  c h a r a c t e r i s t i c  s ignals  in the absorpt ion s p e c t r a  do not change the i r  posi t ions;  
i .e . ,  the values  of the chemica l  shif ts  (CSs) in the two s p e c t r a  a r e  identical .  Consequently,  t r i f luoroace t ic  
acid at the ni t rogen a tom of d i ace ty lko r seve ramine  e x e r t s  i ts  influence on the 21-CH 3 and 27-CH s groups  
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and also on the methylene protons connected to the nitrogen atom [11]. The other changes in the spectrum 
caused by changes in hydrogen bonds take place in the methylene region and are therefore  difficult to 
descr ibe .  

The NMR spect rum of korseveraminedione has a singlet at (ppm) 0.86 (3H, 19-CH3), doublets at 0.8 
I L 

(3H, 27-CH3), and anuncharac ter i s t ica l ly  split signal at 2.75 ppm (2H, HeC - N - C H  e) . In the spectrum of 
I I 

korseveraminedione,  just as in the spectrum of d iacetylkorseveramine,  the lines of the 19-CH3, 21-CH3, 
and 27-CH 3 signals are superposed on one another. However, in the spect rum of korseveraminedione,  be- 
cause of the splitting of the lines of the signal, it is possible to observe doublets if values of 6 or 7 Hz are 
taken for  the s p i n - s p i n  splitting constants of the 21-CH 3 and 27-CH 3 secondary methyl groups,  these fig- 
u res  having been established in many cases  where there is a well-defined doublet f rom a secondary methyl 
group [7, 12, 13]. 

In the NMR spect rum of korseveraminedione taken in deuterochloroform containing t r i f luoroacet ic  
acid there are well-defined doublets f rom the 21-CH 3 and 27-CH 3 groups:  singlets at (ppm) 0.8 (3H, 19- 

I I 
CH3) , and doublets at 0.88 (3H, 21-CH3), 0.94 (3H, 27-CH3), and 3.45 (2H, H e - C - N - C  -He)  (Fig. 3). Thus, 

I t 
it has been shown that in korseveramine  there are two secondary and one t e r t i a ry  methyl groups. 

The facts given show that in the NMR spec t ra  of d iacetylkorseveramine and korseveraminedione the 
21-CH 3 and 27-CH 3 protons have s imilar  chemical  shifts; they are not subject to the effects of the acetyl 
and carbonyl groups,  while the chemical  shift f rom 19-CH 3 group changes considerably with a change in 
the substituents. This shows that the secondary hydroxy groups in korseveramine  are close to the 19-CH 3 
group and very remote  f rom the 21-CH 3 and 27-CH 3 groups.  

Thus, in korseveramine  the secondary hydroxy groups can be located only on the carbon atoms of 
r ings A, B, and C, since in other positions acetyl and carbonyl  groups scarce ly  change the chemical  shift 
of a 19-CH 3 group [9, 14]. The IR spect rum of korseveraminedione shows the absorption band of a carbonyl 
group which is charac te r i s t i c  for two isolated carbonyl  groups located in s ix -membered  rings. Conse- 
quently, the assumption of the presence  of a carbonyl group in position 11 in the f ive -membered  ring C 
must be rejected.  

In the NMR spect ra  of d iacetylkorseveramine and diacetyl isodihydroimperial ine,  the 19-CH 3 signals 
appear at 0.79 ppm, and in the NMR spect ra  of korseveraminedione and imperialone the chemical shifts of 
the 19-CH 3 groups are 0.86 and 0.87 ppm, respect ively [9]. On the basis  of the identity of the values of the 
chemical  shifts in the compounds compared,  it has been shown that the hydroxy groups in korseveramine ,  
as in isodihydroimperial ine,  are located at C 3 and C G. However, the NMR spectrum of diacetylisodihydro- 
imperial ine,  unlike that of d iacetylkorseveramine,  has the signals of two axial protons attached to carbons 
bear ing acetyl groups [2]. As mentioned previously,  the NMR spectrum of diacetytkorseveramine contains 
the signals f rom one axial proton and one equatorial  proton attached to carbons bearing acetyl groups. Ac- 
cording to these signals, the secondary hydroxy groups in korseveramine  must be oriented s imilar ly  to the 
hydroxy groups in dihydroimperial ine.  With such an orientation, in d iacetylkorseveramine the signal f rom 
the 19-CH 3 group should be found in the weaker  field at 0.92 ppm, which is not the case.  Consequently, in 
korseveramine  the A/H and B/C rings are t rans- l inked and the hydroxy group at C 3 has the a -axia l  and that 
at C G the ~-equator ia l  orientation. The configuration of the hydroxy group at C~ is also confirmed by a 
one-proton signal split into six lines in the NMR spectrum of diacetylkorseveramine.  Such splitting of the 
signal of the axial proton at C 6 takes place in the interaction of the axial protons at C 5 and C? and the equa- 
tor ial  proton at C 7 [1]. 

Under the conditions of mass  spec t rometry ,  korseveramine  and korseveraminedione undergo f rag-  
mentation like alkaloids of the cevine group having no hydroxy substituent at C~2 , C~3, CI?, C20 , C22 , or  C2~ 
[3]. Fur thermore ,  according to the NMR spectra,  the t e r t i a ry  hydroxy group does not affect the chemical  
shifts of the 19--CH3, 21-CH3, and 27-CH 3 groups. The t e r t i a ry  OH group must be located at C~4 and have 
the ~ orientation. 

The chemical  shifts of the 19-CH 3, 21-CH3, and 27-CH 3 groups in the NMR spect ra  of diacetylkorsev-  
eramine and korseveraminedione and the presence  in the IR spec t ra  of korseveramine  and its derivatives 
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of the absorpt ion  bands of a t r ans - l i nked  quinolizidine group show that the linkage of the r ings  in them is 
the s ame  as in imper ia l ine  [3]. According to the i r  chemica l  shif ts ,  the 21-CH 3 and 27-CH 3 groups  in ko r -  
s e v e r a m i n e  have the a - e q u a t o r i a l  o r ien ta t ion .  

Thus, on the b a s i s  of the fac t s  given above,  the s t ruc tu re  and configurat ion of 5~,8fl ,9~,12~,13~,17~, 
20f l ,22(~,25f l -cevane-3~,6~,14a- t r io l  have been es tab l i shed  for  k o r s e v e r a m i n e .  

H .8H~ 

C~4~~ H 
, 

Under the conditions of m a s s  s p e c t r o m e t r y ,  k o r s e v e r a m i n e  and ko r seve ramined ione  f o r m  f r agmen t s  
accord ing  to the scheme  desc r ibed  for  ko r seve r in ine  [1]. 

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

The IR s p e c t r a  we re  r eco rded  on a UR-20 s p e c t r o m e t e r  ( tablets  with KBr),  the m a s s  spec t r a  on an 
MKh-1303 ins t rument ,  and the NMR s p e c t r a  on a JNM-4H-100 ins t rument  in deu te roch lo ro fo rm with TMDS 
as in terna l  s tandard .  

K o r s e v e r a m i n e .  The substance  was  isola ted f r o m  the e the rea l  f r ac t ion  of the combined alkaloids of 
the epigeal  pa r t  of Korolkowia sewerzowi i .  It p rec ip i ta ted  f r o m  concent ra ted  e the rea l  and acetonic solu- 
t ions toge ther  with ko r seve r in ine  and ko r seve r id ine  [1, 15]. K o r s e v e r a m i n e  was  i so la ted  in the pure  s tate  
by f rac t iona l  r e c ry s t a l l i z a t i on  of the mix ture  of c r y s t a l s  f r o m  methanol .  This ba se  is spar ingly  soluble in 
pe t ro l eum e ther ,  e ther ,  benzene,  ch lo ro fo rm,  and pyridine and is  soluble on heating in methanol  and ethanol.  

K o r s e v e r a m i n e ,  C27H4sO3N , has  mp 304-305°C ( f rom methanol) ,  [(~]D- 14.63° (c 0.823; 10% acet ic  acid). 

The hydrochlor ide  was  obtained by mixing ethanolic solutions of k o r s e v e r a m i n e  and hydrogen chlo- 
r ide .  mp 320- 322°C ( f rom m e t h a n o l -  acetone).  

The hydrobromide  was  fo rmed  by t r ea t ing  k o r s e v e r a m i n e  in ethanol with 57% hydrogen b romide .  
mp 316-318°C ( f rom acetone) .  

D i a c e t y l k o r s e v e r a m i n e .  A mix tu re  of 20 mg of k o r s e v e r a m i n e  in i ml  of acet ic  anhydride and 2 ml  
of pyridine was  left  at r o o m  t e m p e r a t u r e .  The resu l t ing  solution was  evapora ted  in vacuum, and the r e s i -  
due was  t r ea t ed  with w a t e r  and made  alkaline with a sa tu ra ted  solution of sodium b icarbona te .  The r e a c -  
t ion product  was  ex t rac ted  f r o m  the alkaline solution with ch lo ro fo rm.  The solvent  was  dist i l led off, the 
pyridine was  e l iminated  in vacuum,  and the res idue  was  purif ied by r ec rys t a l l i za t ion  f r o m  pe t ro leum e ther .  
The mel t ing  point of d i ace ty lko r seve ramine  was  174-175°C ( f rom pe t ro l eum ether) ,  R f  0.6 on AI203 and 
CaSO 4 (9 : 1) in the ethyl a c e t a t e - c h l o r o f o r m - m e t h a n o l  (30 : 20 : 3) sys t em.  

Korseve ramined ione .  A mix tu re  of 100 mg  of k o r s e v e r a m i n e ,  50 mg  of ch romium tr ioxide,  and 3 ml  
of acet ic  acid was  heated in the boiling wa te r  bath fo r  20 min.  Then the solution was  diluted with wa te r  
and made alkal ine with a sa tu ra ted  solution of sodium b icarbona te ,  and the base  was  ex t rac ted  with ch loro-  
f o r m .  The res idue  a f t e r  the e l iminat ion of the solvent was  dr ied in vacuum, dissolved in benzene,  and 
ch romatographed  on a lumina.  Benzene e lua tes ,  a f te r  concentra t ion  and standing, deposited c r y s t a l s  with 
mp 215-217°C ( f rom benzene),  R f  0.14 on A1203 and CaSO 4 (9 : 1) in the pe t ro leum e t h e r - t o l u e n e - m e t h a n o l  
(5 : 5 : 0.5) sys t em.  Mol. wt. 427 (mass  spec t rum) .  

CONCLUSIONS 

A new alkaloid has  been  isolated,  and its s t ruc tu re  and configurat ion have been es tabl i shed as 5~,8fi, 
9~,12~,13fl,17 a,20fl,22~,25fi-cevane-3~,6~,14~-triol. 
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