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The medium-f iber  var ie ty  of the cotton plant, S-4727, that we are  studying is sown in the nor thern  and. 
foothill regions of Uzbekistan on soils weakly infected with wilt. The var ie ty  is ear ly- r ipening  and high-yield- 
ing and is one of the ances tors  in the breeding of the "Tashkent" wi l t - res i s tan t  var ie t ies  [1]. 

We have repor ted  the isolation and the qualitative and quantitative composit ion of the phospholipid complex 
of the kernels  previously [2]. The combined phospholipids (PLs) i so la tedwere  additionally f reed f rom carbohy-  
drates  on Molselekt G-25. Their  yield was 1.15% on the weight of the kernels ,  and their  phosphorus content 
was 3.51%. Homogeneous fract ions of phosphatidylcholine (PC), phosphatidylethanolamine (PE), and phospha- 
tidylinositol (PI) were  obtained by the success ive  fractionation of the combined PLs  with ethanol and column 
chromatography on si l ica gel [3]. The PE and PI fract ions were additionally separated by TLC on si l ica gel in 
the CHC13- CH3OH- NH4OH (14 : 6 : 1) solvent system.  

The s t ruc tu res  of the PC, PE, and PI, confirmed by physical  and chemical  methods, corresponded to those  
of known compounds. We determined the fat ty-acid composit ions of the intact PLs  and the position distribution 
of the fa t ty-acid radicals  in their  molecules  by Using enzymatic  hydrolysis  with phospholipase A 2 under condi- 
tions descr ibed previously [4], but for the application of this react ion to the PI the amount of enzyme was 
doubled. The time of complete enzymatic hydrolysis  at room tempera ture ,  23°C, was 0.5 h for  the PC, 16 h for 
the PE, and 120 h for the PI. It follows f rom the fat ty-acid analysis (Table 1) that the cells of the plant t issue 
of the seed kernels  of the var ie ty  of cotton plant investigated synthesize molecules of PC in which unsaturated 

a c i d s  predominate  in both positions of the glycer ide  moiety. For  PE and, especial ly PI, this synthesis  takes 
place more  select ively,  since saturated (S) acids are  localized mainly in position 1 and unsaturated (U) acids in 
position 2. The main groups of PLs have the sequence of increas ing saturat ion PC ~ PE ~ PI. 

In the initial combined PLs obtained under mild conditions [2], we found natural  lyso-PC (1.7°/0), isolated 
it preparat ively ,  and determined its fat ty-acid composit ion (%): 10 :0-07 ;  12 :0 -1 .5 ;  14 : 0 -0 .5 ;  16 :0-26 .8 ;  
16 :1"1 .2 ;  18 :0 -4 .0 ;  18 :1 -27 .1 ;  1 8 : 2 - 3 8 . 2 , t h e s u m o f t h e s a t u r a t e d f a t t y a c i d s b e i n g 3 3 . 5 %  and of the unsatu-  
rated 66.5%. The fa t ty-acid  composit ion shows that the natural  lyso -PCs  are  present  in 1= and 2-acyt  form.  A 
s imi la r  situation has been descr ibed for  the lyso-  PCs of wheat [5]. 

TABLE 1. Fat ty-Acid Composition of the Phospholipids, % 
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C O U M A R I N S  O F  A n g e l i c a  s a c h a l i n e n s i s  
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a n d  P .  G .  G o r o v o i  
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The  new c o u m a r i n  s a c h a l i n i n  has  p r e v i o u s l y  been  i s o l a t e d  f r o m  the r o o t s  of A n g e l i c a  s a c h a l i n e n s i s  
Max im,  f a m i l y  U m b e l l i f e r a e ;  i t  i s  an o p t i c a l  i s o m e r  of  the  known d i s c o p h o r i d i n  [2]. The  high con ten t  of  cou- 
m a t i n s  in the  r o o t s  and f r u i t  of  the  p l an t  i n v e s t i g a t e d  i nduc e d  us  to s tudy  i t  f u r t h e r .  

By c h r o m a t o g r a p h y  on a c o l u m n  of s i l i c a  ge l  we i s o l a t e d  a n o t h e r  two c o u m a r i n s  f r o m  the r o o t s  of  th is  

p lan t .  

The  f i r s t  c o u m a r i n  (I) wi th  the  c o m p o s i t i o n  C21H2007, m p  131-132°C,  [ a ] ~ - 4 1  ° (in c h l o r o f o r m )  p r o v e d  to 
be  a d i e s t e r  of k h e l l a c t o n e ,  and  on the  b a s i s  of  i t s  p h y s i c o c h e m i c a l  c o n s t a n t s  and IR and NMR s p e c t r a  i t  was  
i d e n t i f i e d  as  i s o p t e r y x i n .  

The  s econd  c o u m a r i n  (II), C14H1203, mp  104°C, i s  so lub l e  in o r g a n i c  s o l v e n t s .  I t  g i v e s  the  c h a r a c t e r i s t i c  
r e a c t i o n s  fo r  c o u m a r i n s  ( l ac tone  t e s t ,  d i a z o  r e a c t i o n ) .  I t s  UV s p e c t r u m  has  a m a x i m u m  a t  328 nm (log e 4.11), 
wh ich  i s  c h a r a c t e r i s t i c  fo r  the  c h r o m o p h o r e  of 7 - h y d r o x y c o u m a r i n .  The  p r e s e n c e  of s m a l l  m a x i m a  a t  250 and 
262 nm (log e 3.50 and 4.0,  r e s p e c t i v e l y )  e n a b l e d  us  to a s s i g n  i t  to the  d i h y d r o f u r o -  and d i h y d r o p y r a n o  c o u m a -  
r i n s .  The  IR s p e c t r u m  con t a ined  m a x i m a  at  (cm-1) 1740 ( c a r b o n y l ) ,  1620, and 1585 ( a r o m a t i c  nuc l eus ) .  The 
NMR s p e c t r u m  con ta ined  a q u a d r u p l e t  a t  7.54 and 6.10 ppm,  J = 9.5 Hz (H-4,  H-3) ,  and  d o u b l e t s  a t  7.21 and6 . 65  
ppm,  J = 8.5 Hz (H-6 ,  H-5) .  

T h e s e  fac t s  show tha t  s u b s t a n c e  (II) i s  a 7 , 8 - d i s u b s t i t u t e d  c o u m a r i n .  A t w o - p r o t o n  s e x t e t  wi th  i t s  c e n t e r  
a t  3.22 p p m  is  due to the  m e t h y l e n e  p r o t o n s  a t  an u n s u b s t i t u t e d  c a r b o n  a t o m  of a d i h y d r o f u r a n  r i n g  and a t r i p l e t  
a t  5.25 ppm,  J = 9 Hz, to a m e t h i n e  p r o t o n  of the s a m e  r ing .  

The  s u b s t i t u e n t  in the f u r a n  r i n g  i s  an  i s o p r o p y l e n e  g roup ,  which  a p p e a r s  in the  f o r m  of a t h r e e - p r o t o n  
s i n g l e t  a t  1.7 p p m  (me thy l  on a double  bond) and o n e - p r o t o n  doub le t s  a t  5.0 and 4.86 p p m ,  J = 2.5 H z - v i n y l  
p r o t o n s .  

On the b a s i s  of  the  f a c t s  p r e s e n t e d ,  i t  m a y  be conc luded  tha t  (II) ha s  the  s t r u c t u r e  of 2 ' - i s o p r o p e n y l - 2 ' ,  
3 ' - d i h y d r  o f u r o - 4 ' , 5 '  :8 ,7-  c o u m a r i n -  a n g e n o m a l i n .  
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