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Continuing an investigation of the alkaloids of the epigeal par t  of Peti l ium eduardi [1, 2], the pH 4 fraction 
obtained by the c i t ra te-phosphate  buffer separat ion of the combined e ther-soluble  alkaloids was ch romato -  
graphed on a column of alumina. F r o m  the initial e thereal  eluates we have isolated a new alkaloid, edpetisine, 
with mp 169-171°C (acetone), [a]D+5.31 ° (c 1.6; chloroform),  C27H41NO2 (i). 

The IR spec t rum of (I) [Xmax 282 nm (log e 2.16)] is charac te r i s t i c  for a nonconjugated carbonyl group. 
In the IR spec t rum of (I) there a re  the absorption bands Vmax 3530 cm -1 (OH), 1685 cm -1 (C =O in a s ix -mem-  
bered ring), 2790 cm- t  (trans-quinolizidine),  and the region of the bands of the skeletal vibrations is s imi la r  
to that of tim IR spec t rum of deoxodihydroimperialone (II) [3, 4]. An acid solution of (I) instantaneously de- 
color izes  a solution of potass ium permanganate,  which shows the presence  in (I) of a double bond, and since in 
the NMR spec t rum of (I) there is no signal f rom an olefinic proton, the double bond is tetrasubsti tuted.  

The mass  spec t rum of (I) has the peaks of ions with m / e  98, 111, 112 (100%), 124, 125, 140, 154, 155, 156, 
164, 354, 355, 366, 368, 378, 393 (M-18) ,  396 (M-15),  411 M +, which are  charac te r i s t i c  for the C-nor -D-ho-  
mosteroid  ,alkaloids of the imperial ine se r ies  [5, 6]. 

In (I)~ the hydroxy group has a t e r t i a ry  nature (it is not acetylated and is not oxidized by chromium tr i-  
oxide). The Huang-Minlon reduction of (I) gave deoxodihydroedpetisine with mp 126-128°C (acetone), C27H43NO 
(III), M + 397. The IR spec t rum of (III) lacked the absorption band of the C =O group. 

A compar ison of the mass  spectra of (I) and (II), and also of (III) and of deoxotetrahydroimperlalone (IV) 
[3, 4] showed that in the region of high masses  there is a difference of two units. Consequently, (I) has one 
double bond. 

The facts given show that (I) contains the cevanine skeleton [6, 7]. The charac te r i s t i cs  of the NMR spect ra  
of (I-IV) are  given below (chemical shifts, 5 ppm): 

Substance 19-CHa, S 

I 0.95 
II 0.91 

Ill 0185 
IV 0.68 

s-singlet; d-doublet .  

21"CH3. S"  

1.04 
1.03 
1.04 
1.00 

27-CH~, d 0. Hz) 
].03 (7) 
1.02 (7) 
1.03 (7,5) 
1.00 (6) 

The presence  in the mass  spec t rum of (I) of the peaks of ions with m/e  154, 155, and 156 shows that the 
t e r t i a ry  hydroxy group is located at C20 [5]. This is confirmed by the resonance of the signal of the protons 
f rom 21-CH 3 at 1.04 ppm in the NMR spec t rum of (I} in the form of a singlet. The double bond in (I) may be 
present  between carbon atoms C a-  C 9, C 8- C14, C12- C13, C n -  C14, or C13- C17. In the NMR spec t ra  of (I) and (HI), 
the chemical  shifts of the proton (CSP) of 19-CH 3 are  shifted downfield by 4 and 17 Hz, respect ively ,  as compared  
with the NMR spect ra  of (II) and (IV);hence the position between C 8 and C 9 remains  for  the double bond [8]. The 
signal f rom the 19-CH3 protons is shifted 10 Hz downfield in the NMR spec t rum of (I) as compared  with that of 
(III). This shows that the carbonyl group in (I) is located at C 3 [8]. F r o m  the values of the CSP of the 19-CH 3 
and 21-CH 3 groups, rings A/B and D/E are  trans linked, and C/D are  cis [4, 9]. The presence  of Bohlmanbands 
[10] in the IR spec t rum of (I) shows the t rans  linkage of r ings E/F,  and f rom the CSP of the methyl groups 27- 
CH 3 has the [3-axial and 21-CH 3 the cLequatorial  orientation, and the hydroxy group at C20 is E-axial ,  as in 
imperial ine and its t ransformat ion  products (II, IV) [4, 5, 9]. 
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On the basis  of the facts given, edpetisine has the mos t  probable s t ruc ture  and configuration of 20 fl-hy- 
droxycevan-  8-en- 3 '  one (I): 

H ! 

L I T E R A T U R E  C I T E D  

1. R. Shakirov, R. N. Nuriddinov, and S. Yu. Yunusov, Khim. Pr i rodn.  Soedin., 384 (1965). 
2. A. Nabiev, R. Shakirov, and S. Yu. Yunusov, Khim. Pr i rodn.  Soedin., 535 (1975). 
3. H . G .  Bolt, Chem. Bet . ,  87,472 (1954). 
4. R. N° Nuriddinov et al., Khim. Pr i rodn.  Soedin., 333 (1968). 
5. R . N .  Nuriddinov, R. Shakirov, and S. Yu. Yunusov, Khim. Prirodn.  Soedin., 316 (1967). 
6. H. Budzikiewicz, Tetrahedron. ,  20, 2267 (1964). 
7. IUPAC-IUB Revised Tentative Rules for Nomenclature of Steroids, J.  Org. Chem., 34, 1517 (1969). 
8. R . F .  Ztireher,  Helv. Claim Aeta, 46, 2054 (1963). 
9. S. Ito, J.  B. Stothers,  and S. M, Kupchan, Tetrahedron,  20, 913 (1964). 

10. F. Bohlmann, Chem. Ber. ,  91, 2157 (1958). 

P O L Y B U F F E R  S E P A R A T I O N  OF T H E  C O M B I N E D  

A L K A L O I D S  O F  P e g a n u m  h a r m a l a  

B.  K.  M i r z a k h m e d o v ,  B. K h .  Z h a r e k e e v ,  
M. V.  T e l e z h e n e t s k a y a ,  K h .  N.  A r i p o v ,  
T .  T .  S h a k i r o v ,  a n d  S.  Y u .  Y u n u s o v  

UDC 547.944/945 

The mother  solution f rom the combined alkaloids of Peganum harmala  (the plant was collected in May, 
1973 in the building stage), af ter  the isolation of the peganine and deoxypeganine [1, 2] was separated according 
to basici t ies  on an apparatus for  automatic liquid extract ion [3] between buffer solutions of various pH values 
and chloroform.  

The ch loroform mother  solution (4 l i ters) contained 400 g of combined alkaloids. The solution of the com- 
bined alkaloids, and also the washing chloroform,  was passed through the column of the apparatus at  the rate  of 
1000-1200 ml/h, and then the buffer solutions were  washed with pure chloroform.  Each buffer solution was de- 
canted off separa te ly  and made alkaline with concentrated ammonia to pH 8-9, and the alkaloids were extracted 
with chloroform.  Then the chloroform was evaporated to dryness .  The fract ions of alkaloids obtained in this 
way were analyzed to TLC [nonfixed alumina; c h l o r o f o r m - m e t h a n o l - b e n z e n e  ( 5 : 1 : 4 ) ] ,  and the fract ions with 
identical ch romatograms  were combined. The alkaloids were isolated according to their  solubilities, by re-  
crystal l izat ion,  by the prepara t ion of salts,  by precipitation, etc. [2]: 

Thus, the total alkaloids of Peganum harmala  contain s t rongly bas ic  (pH of the extract ing buffer 6.5-7.0), 
moderate ly  basic (pH 3-6.5), and weakly basic (pH 2 and 10% H2SO 4) alkaloids, additional amounts of which can 
be obtained by using potybuffer separation.  
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