
T H E  S T R U C T U R E  O F  P I L O P L E U R I N  - A N E W  

F R O M  P i l o p l e u r a  k o z o - p o l j a n s k i i  

L .  G.  A v r a m e n k o ,  Y u .  E .  S k l y a r ,  
M.  E .  P e r e l ' s o n ,  a n d  M. G.  P i m e n o v  

C H R O M O N E  

UDC 547.9 : 582.89 

F r o m  the roots  of P i lop leura  kozo-pol janski i  Schischk.,  the only r ep re sen ta t i ve  of a monotypical  genus 
of the fami ly  Umbel l f fe rae  which has  not p rev ious ly  been studied chemical ly ,  we have isola ted a new c r y s -  
ta l l ine subs tance  with the composi t ion C20H220 o mp 130-131°C, [ a ] ~ - 2 4 . 8  ° (c 0.97; ethanol), which we have 
cal led pi lopleur in  (D. 

The IR spec t rum of the subs tance  [Xmax 212,222 (inflection}, 251, 258, 296 nm (log e 4.48, 4.43, 4.28, 
4.27, 3.87)] shows that  the substance  is  a chromone.  The p r e s e n c e  in the IR spec t rum of pi lopleur in  (Fig. 
1) of bands at 1653, 1631, and 1580 cm -1 (absorpt ion of ~/-pyrone and benzene rings} conf i rms  this  conclu- 
sion, and a band at 1721 cm -~ shows the p r e s e n c e  of an e s t e r  grouping in the molecu le .  The fact  that  p i lo-  
p leur in  is an acyla ted  chromone is a l s o  shown by a dec r ea se  in the Rf value of the product  of the alkaline 
hydro lys i s  of (I). 

The hydro lys i s  of (I) gave a chromone  ClsHt605 with mp 200-201°C. In its IR spec t rum,  the abso rp -  
tion band of the e s t e r  group had d i sappeared  and the absorpt ion  band of a hydroxyl  (3523 cm -1) had appeared .  
The r e su l t s  of a compar i son  of this substance  with hamaudol  (ID [1, 2] showed that  they were  identical .  Con- 
sequently,  p i lopleur in  is an e s t e r  of (ID and an acid C4H~COOH. A pos i t ive  reac t ion  with f e r r i c  chloride 
showed the p r e s e n c e  of a f r ee  phenolic hydroxyl  in the molecule  of (I); thus,  the hydroxy group in posi t ion 
3' of the d ihydropyran nucleus mus t  be es te r i f ied .  

The NMR spec t rum of pi lopleur in  (Fig.  2) enables  the s t ruc tu re  of this  compound to be de te rmined  
unambiguously .  A singlet  at 2.25 ppm (3ID is caused  by a methyl  group at C 2 of the chromone  nucleus,  a 
s ignal  at 5.81 ppm (1H, s) by a methine proton at C3, and a singlet  at 6.10 ppm (liD by a pro ton  in posit ion 
8; a s ignal  at 12.84 ppm (s, liD shows that the molecule  contains a phenolic hydroxyl .  The s t ruc tu ra l  e l e -  
ments  of the d ihydropyran ring of hamaudol  a r e  respons ib le  for  the appearance  of  the following signals  in 
the NMR spec t rum:  those  o f  a gem-d ime thy l  grouping (1.26 and 1.28 ppm, s, 6ID; those  of a 
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A t - - C - - C - - C - -  grouping (d, f iA=2.89,  613=2.63, f iX=5.00; 5AB=17.5 Hz, 5AX=5.2 Hz, 3BX=5.7 Hz). The 
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remain ing  s ignals  in the NMR spec t rum of pi lopleur in  (1.82 and 2.09 ppm, doublets,  J ~  1 Hz, 6H; 5.55 ppm, 
broadened singlet,  l i d  a r e  c h a r a c t e r i s t i c  fo r  senecioic  acid [3]. 

Consequently,  pi lopleurin  has the s t ruc tu re  of 5-hydroxy-2 ,2 '  , 2 ' - t r i m e t h y l - 3 ' - s e n e c i o y l o x y - 3 '  , 4 ' - d i -  
hydropyrano-5 ' ,  6' : 6 ,7 -chromone  (I). 
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IR spec t rum of pi lopleur in  (mull in paraf f in  oil}. 

Fig. 2. NMR spectrum of pilopleurin. 

EXPERIMENTAL 

The UV spec t rum of an ethanolic solution of pi lopleurin  was taken on a Hitachi EPS-3T spec t ropho-  
t ome te r ,  the IR spec t rum in paraf f in  oil on a UR-10 ins t rument ,  and the NMR spec t rum on a Varian HA- 
100D ins t rument  (CC14, 0 - HMDS). The mel t ing  points  were  de te rmined  by  Kof l e r ' s  method.  The ana lyses  
of all  the compounds co r re sponded  to the calcula ted f igures .  

Isolat ion of Pi lopleur in .  The dr ied and comminuted  roots  of P i lop leura  kozo-pol janski i  (1 kg), col-  
lec ted  in August, 1970, in the upper  r eaches  of the r i v e r  Ta las  (Kirghiz ia ) ,were  ex t rac ted  with methanol  in 
6-, 4-,  and 4 - l i t e r  por t ions .  The resu l t ing  ex t rac t  was evapora ted  in vacuum and the co lo r less  c ry s t a l s  
that  deposi ted were  sepa ra t ed  off. Yield 32.45 g (3.2%), mp 161-163°C, a f t e r  r ec rys t a l l i za t ion  f rom ethanol, 
mp 165-166°C. The subs tance  was identified as  mannitol  (IR spec t rum) .  

Af ter  the separa t ion  of the mannitol ,  the weight of the res idue was 208 g. Of this  res idue ,  108 g was 
t r e a t ed  with wa te r  (250 ml), the aqueous l aye r  was decanted off, and the oily res idue  was heated with pe -  
t ro l eum ether  (3x 100 rot). When the solution was concentra ted,  co lo r l e s s  c r y s t a l s  sepa ra ted  out with the 
composi t ion C20H2206 (1.95 g, 0.4%), mp 130-131°C ( f rom pe t ro leum ether) ,  Rf 0.60 [Silufol, pe t ro leum 
e t h e r - e t h y l  ace ta te  (1 : 1)]. 

Hydrolys is  of Pi lopleur in .  A solution of 0.50 g of pi lopleurin  in 2 ml  of 5% caust ic  potash in methanol  
was boiled for  2 h, cooled, neut ra l ized  with 10% sulfur ic  acid, and diluted with 50 ml  of water .  Crys ta l s  of 
hamaudol,  ClsHlsOs, deposited.  Yield 0.32 g, mp 200-201°C (f rom methanol) .  

S U M M A R Y  

F r o m  the roots  of P i lop leura  kozo-pol janski i  Schischk. a new chromone has been isola ted which has 
b~en cal led pi lopleurin .  On the bas i s  of the r e su l t s  of hydro lys i s  and UV, IR, and NMR spec t roscopy ,  it has 
been es tabl ished that  pi lopleurin  has the s t ruc tu re  5 - h y d r o x y - 2 , 2 ' , 2 ' - t r i m e t h y l - 3 ' - s e n e c i o y l o x y - 3 ' , 4 ' - d i -  
hydropyrano - 5' ,  6' : 6,7- chromone.  
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