
metbanoB, the properties of which agree well with those of d-raddeanine [2]. The hydroxy group in ledebouri- 
dine is present at  C9, since in its NMR spectrum the methoxy group gives a signal at 3.75 ppm, and in the prod- 
uct of its methylation signals at 3.35 and 3.78 ppm [1]. Oathe basis of the facts given, the following structure 
(ID may be proposed for ledebouridine: 

H -OH 
H3CO OR 

~ R=CH s 
~[. R=H 
m C~0, R--[~H 3 

lo 
2. 
3. 
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I N D O L E  A L K A L O I D S  OF A C A L L U S  C U L T U R E  

OF V i n c a  r o s e a  

T .  I. A n d r e e v a  and  L. N. B e r e z n e g o v s k a y a  UDC 547.944/945 

There is contradictory information concerning the capacity of callus tissue of Vinca rosea  (Madagascar 
periwinlde) for synthesizing alkaloids. Some workers [1] have obtained tissue capable of biosynthesizing mono- 
meric and dimeric alkaloids, while others [2] have found only moaomeric bases in such tissues. This is the 
f i rs t  t ime that information on the chemical composition of the tissue has been published. 

Callus t issue which we obtained in 1974 was grown in modified Mttrashige-Skoog medium in the dark at 
- 27°C and at ahumidity of 70%. 

By standard methods we showed the capacity of the tissues for synthesizing indole alkaloids. Depending 
on their origin and the times of their  growth we isolated 0.10-0.20% of combined alkaloids. By chromatographic 
methods in extracts f romthe  tissues we detected alkaloids with Rf 0.18, 0.29, 0.35, 0.51, 0.60, 0.64, 0.67, 0.76, 
and 0.90 (TLC on alumina, benzene-ethanol  (9 : 1) system). The combined alkaloids consisted of a complex 
mixture of bases which it was difficult to separate by the usual methods. 

We separated the combined material into several  fractions [3]. By chromatographing them in various 
systems and treating the chromatograms with specific reagents (170 solution of cer ium ammonium sulfate in 
8570 orthophosphoric acid) we were unable to achieve a good separation and staining of the alkaloids, and there-  
fore  some of them contained a considerable amount of pigments. By chromatographing these fractions on a 
column containing inactivated alumina [4] followed by preparative separation on ~Silufol, plates we obtained 
five individual substances. Their melting points, Rf values in various systems,  color reactions,  UV spectra,  
and a comparison with l i terature  information [5] permitted the conclusion that they were ajmalicine, catha- 
ranthine, vindoline, lochnericine, and vinblastine. The other alkaloids could not be obtained in the pure form 
and be identified. Apart f rom the known alkaloids, seven bases the Rf values and color reactions of which cor -  
responded to no compounds given in the l i terature were isolated. 
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D E T E R M I N A T I O N  OF T H E  N U M B E R  OF M E T H I O N I N E  

R E S I D U E S  IN P E P T I D E S  BY T H E  M E T H O D  OF  P A R T I A L  

S U B S T I T U T I O N  

A.  B .  S i l a e v ,  G. S. K a t r u k h a ,  
a n d  S. N.  M a e v s k a y a  

UDC 547.96 

Methionine is one of the few amino acids the quantitative determinat ion of which is not infrequently made 
difficult  through its loss during the isolation and hydrolysis  of pel~ides because  of its ease  of oxidation to the 
cor responding  sulfoxide o r  sulfone [1-4]. 

In our opinion, it may be be t te r  to de te rmine  the number  of methionine res idues  (or, in genera l ,  the num-  
ber  of sulfide groupings) in natural  mate r ia l s  by a method based on par t ia l  substi tution in combination with 
paper  e l ec t rophores i s ,  the pr inciple  of which has been descr ibed  in detail  previous ly  in papers  dealing with the 
de terminat ion  of the number  of f r e e  NH~,-SH, -COOH, and OH groups in polypeptides and aminocarbohydra tes  
[5-9]. 

In cont ras t  to r e s idues  of diamino or  dicarboxylic  amino acids,  methionine res idues  present  in a poly- 
peptide chain a r e  e lec t roneu t ra l ,  and t h e r e f o r e  the e lec t rophore t ic  var iant  of the method of par t ia l  substi tution 
can be used only if the sulfide grouping of methionine is alkylated with a suitable alkyl halide. It is known [10] 
that the acylat ion reac t ion  fo rms  a sulfonium sal t  der ivat ive  of the sulfide bear ing  a charge  of +1: 

CH3 ~ 2 f CH3~+ "] 
R,/S +X --R ----~[ R,/S--R2J X-, 

where  X is I, Br ,  C1. 

(~ the alkyl halides that we have tes ted ,  the most  sui table proved to be iodoacetamide {IAA), which in the 
pH range  below 4.0 r e a c t s  s t r i c t ly  speci f ica l ly  with methionine res idues  to f o rm  the S + -ca rbamoylme thy l  de- 
r iva t ive  of methione (S + -  CAM-  Met) , which has an additional posit ive charge  (+1) in a wide pH range  [11, 12]. 
Because  of the acquis i t ionof  the additional charge ,  t h e  S+-CAM derivat ive  of methionine (or a peptide contain-  
ing a methionine r e s idue  or  another  compound with a sulfide group) will migra te  to the cathode on paper e lec -  
t rophores i s  at a g rea t e r  r a t e  than the initial compound. If the peptide analyzed contains one methionine res idue  
(or o n e - S R  group), the e l ec t rophore tog ram should show one additional spot migrat ing to the cathode fas te r  than 
the initial peptide,  and if the peptide contains two methionine res idues  t he r e  should be two additional spots,  and 
so on. The number  of methionine res idues  in the peptide N = n - 1 ,  where  n is the number  of spots on the e lec-  
t r ophore tog ram including the spot of the initial peptide. The degree  of substitution is regula ted  by the t ime of 
r eac t ion  of the IAA, taken in excess ,  with the peptide. The method has been checked on a number  of model 
compounds and peptides (Fig. 1), and this  has shown its re l iabi l i ty .  The number  of methionine res idues  in pep- 
t ides can be de te rmined  with a high accuracy  using mieroamounts  (2-10 /~mole) with molecular  weights between 

100 and 3000 daltons. 

The r eac t ion  of 2-10 /~mole of a peptide with 20-30 pmole  of IAA is pe r fo rmed  in 0.5 ml of 8570 HCOOH- 
CH3COOH-H20 (28 : 20 : 52) [6] at 37°C for  3-5 h with the periodic r emova l  (every 1 h) of aliquots and thei r  de- 
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