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Visnadin and dihydrosamidin  - d iacyld ihydropyranocoumar ins  f r o m  the khellactone group - a re  the 
active substances  of some spasmolyt ic  p repa ra t ions :  vibeline (France) [1], ca rduben  (GFR) [2], and visnadin 
and dimidin {USSR) [3, 4]. These  subs tances  a re  obtained f r o m  plant raw ma te r i a l  which s imul taneously  
contains visnadln and dlhydrosamidin  (Ammi visnaga and Phlojodicarpus  s ib i r i cus  [5, 6]). The only d i f fer -  

e n c e  of visnadin {I) f r o m  dlhydrosamidln  0I) is in the s t ruc tu re  of the 4 ' - acy l  group, namely:  the f i r s t  is 
acylated by a*-methylbutyric and the second by /3-methylbu tyr ic  ( isovaleric)  acids .  Such c loseness  in the 
s t ruc ture  makes  the chemical  and phys icochemica l  p r o p e r t i e s  of these subs tances  so s i m i l a r  that if they 
are  p re sen t  s imul taneously  in the initial raw ma te r i a l  it is p rac t ica l ly  imposs ib le  to separa te  them c o m -  
ple te ly  e i the r  by repeated  r ec rys t a l l i za t ion  or  by chromatography .  In the manufacture  of the p repa ra t ions ,  
it is very  impor tant  to de te rmine  the ra t io  of visnadin and dihydrosamidin  in thei r  m ix tu re s  and medicinal  
forms. 

O-~-~-OH{OH 3 O-~-GH~-~- [,H 3 
:? CH~ 0 CH~ 

The method of de te rmina t ion  using a PMR s p e c t r o m e t e r  [7] r equ i res  complex appara tus  and cannot 
be used under  industr ial  conditions. There  has been no other,  more  convenient method for  the i r  separa te  
determinat ion.  However,  if the ra t io  between the 4 ' - a cy l  groups  is de te rmined  this will co r re spond  to the 
ra t io  of the substance themse lves .  

We have developed a method for  de termining the rat io  of visnadin and dihydrosamidin  in mix tu res  of 
them which cons is t s  in f i r s t  hydrolyzing the mix ture  of subs tances  with alcoholic alkali,  then acidifying 
the hydrolyzate  to conver t  the sa l t s  formed f r o m  the acyl groups  and the f r ee  acids,  ex t rac t ing  the l a t t e r  
with e ther ,  and injecting pa r t  of the e therea l  ex t rac t  into a gas chromatograph .  The calculat ion of the ra t io  
of visnadin and dihydrosamidin  in the mix ture  can be p e r f o r m e d  in the usual way f r o m  the a r ea s  of the c o r -  
responding peaks ,  taking the sum of the a r e a s  as 100%. To separa te  the c~- and f l -methylbutyr ic  acids,  
which have close boiling points (177.0 and 176.7°C [8]) we used behenic acid [9] deposited on an iner t  sup- 
por t .  The par t i t ion  coeff icient  of these acids depends on the t e m p e r a t u r e  {K at 120, 115, 110, and 102°C = 
0.92, 1.06, 1.11, and 1.27, respec t ive ly) .  F igure  1 shows the resu l t s  of the separa t ion  of an ar t i f ic ia l  mix-  
ture  of the i somer i c  acids f r o m  C 2 to C5, inclusive at l l0°C and K= 1.11 ("Ch" ["pure"]  i sova le r ic  acid 
gives two peaks) .  However,  in this method of separa t ion  the peaks  of the ce- and f l -methylbutyr ic  acids 
par t ia l ly  over lap  and it is difficult to m e a s u r e  the half-width of the peaks  accura te ly ;  consequently,  to ca l -  
culate the ra t io  we used the method of de termining  the product  of the height of the peak by the re tent ion 
t ime of the component,  which is equivalent to the calculat ion of a r e a s  [10]. Figure 2 gives typical c h r o m a t o -  
g r a m s :  a) a mix ture  enr iched with visnadin; b) the sum of the visnadin and dihydrosamidin  obtained f r o m  
Phlojodicarpus  s ib i r icus ;  and c) "Ch" i sova le r lc  acid {which co r re sponds  to a mix ture  enr iched with di-  
hydrosamidin);  the method of calculat ion f r o m  c h r o m a t o g r a m  b is a lso  given. 

The f i r s t  component  that issued f rom the c h r o m a t o g r a m  is f l -methylbutyr ic  acid {peak D--  dihydro-  
samidin) and the second is ce-methylbutyric acid {peak V - visnadin). The height of the peak  cor responding  
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Fig. 1. C h r o m a t o g r a m  of a synthetic mix tu re  of acetic,  
propionic,  i sobutyr ic ,  butyr ic ,  "Ch" i sovaler ic ,  and va le -  
r ic  acids (in m o l a r  rat io) .  

Fig. 2. 
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Typical  c h r o m a t o g r a m s  of var ious  m i x t u r e s  of  
visnadin and dihydrosamidin.  

v 

/ 
to d ihydrosamidin  (peak D) is equal to the difference between the m a x i m u m  of peak  D and the ze ro  line H D. 
To de te rmine  the height cor responding  to visnadin (I-I V) the "tai l"  of the p reced ing  peak  D mus t  be excluded 
f rom peak V. For  this purpose ,  the point of in te rsec t ion  (X) between the tangents drawn through thepoin ts  
of inflection of the r e a r  line of peak  D and the line of the front  of peak  V is found (Fig. 2b). F r o m  point X 
a s t ra ight  line is drawn para l l e l  to the ze ro  line to in te r sec t  the r e a r  line of peak V (point Y). Then the 
segment  X'Y obtained is moved pa ra l l e l  to i t se l f  along the r e a r  line of peak V until the end X coincides with 
the pe rpend icu la r  drawn f r o m  the point of the m a x i m u m  of peak V (point O). The value of the in tercept  GV 
is taken as the height of peak V (I-Iv). 

The calculat ion is p e r f o r m e d  f r o m  the fo rmula  

HVX TVX 100 HDX T D ~. I00 
%V=HvXTv-J-HD X T D'  %D = HVATv~HD>~TD, 

where  %V and %D are  the amounts  of visnadin and dihydrosamidin;  H V and H D a re  the heights of the peaks;  
and T V and T D a re  the re tent ion t imes  of the acids cor responding  to visnadin and dihydrosamidin,  

The e r r o r  of the de te rmina t ion  does not exceed 10~0 re la t ive ,  
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Determinations of the rat io  of visnadin and dihydrosamidin in one and the sample of natural  mixture  
enr iched with visnadin by this method (69 and 31c~, see Fig. 2a) and by the PMR method (67 and 33~0) agree 
sa t is factor i ly .  The composit ion of the mixture  of visnadin and dihydrosamidin f rom P. s ibir icus  (Fig. 2b) 
is 46 and 54°~, respect ively .  

The "Ch" isovaler ic  acid contained 36.5~ of a~-methylbutyric acid (Fig. 2c). According to our  resul ts ,  
this method can also be used successful ly to evaluate the quality of the raw mater ia l  used for  the produc-  
tion of the prepara t ion  and for  the sea rch  and select ion of plants having a high content of visnadin or  di- 
hydrosamidin.  

E X P E R I M E  NTA L 

Method of Analysis. A 10-ml flask with a ground-in stopper was charged with 15-20 mg of the mix- 
ture, and then 0.5 ml of a 5% solution of KOH in methanol was added and the flask was heated on the water 

• bath with a reflux condenser for 30 rain and cooled, after which 1 ml of water, I ml of diethyl ether, and, 
in drops, 0.2 ml of concentrated HCl were added. The flask was closed, shaken vigorously, and left for 
the mixture to separate. About 20 pl of the ethereal layer was injected by a syringe into a chromatograph 
(Khrom-2). The stainless-steel column, 3 m x 4 mm (internal diameter), was filled with 20% of behenic 
acid and 0.4~ of H3PO 4 on Chromaton NAW HMDS, 0.16-0.20 ram. The rate of flow of the carrier gas, nitro- 
gen was 31 ml/min, that of hydrogen 55 ml,/min, and that of air 600 ml/min, the temperature of the evapo- 
rator and of the column was 110°C, and the rate of movement of the paper strip of the recorder 2 ram/rain; 
the time of analysis was about 75 rain. 

SUMMARY 

A gas-chromatographic method for determining the ratio of visnadin and dlhydrosamidin in mixtures 
of them has been developed. 
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