
S T R U C T U R E  AND 

AND P O L Y A N T H I N I N  - N E W  

OF F e r u l a  p o l y a n t h a  

T .  K h .  K h a s a n o v ,  A.  I .  
a n d  G. K.  N i k o n o v  

CONFIGURATION OF POLYANTHIN 

COUMARINS FROM THE 

S a i d k h o d z h a e v a ,  

R O O T S  

UDC 547.9 : 482.89 

F r o m  the roots  of F e r u l a  polyantha Eug. Kor.,  col lected at the end of July, 1973, in the Fergana  oblast 
(valley of the River  Shakhimardan) we have isolated two new coumarins  with the composit ions C26I-I3205, mp 
148-149°C, [o~]}~-50 ° (c 0.8; chloroform) and C26H3205 mp 127-129°C. [o~]}~-32 ° (c 1; ethanol), which we 
have named polyanthin (I) and polyanthinin (II), respec t ive ly .  The UV spec t ra  of both substances have max- 
ima at ~. max  323, 297, and 250 nm (log ~ 4.15, 3.9, 3.29), which show that they a r e  der iva t ives  of 7-hydroxy-  
coumarin.  

The IR spec t ra  of (I) and (II) show absorption bands at 1730, 1640, 1615, 1560, 1390, 1370, 1250, 895, 
and 840 cm -1. The broadened carbonyl  adsorption band at 1250 cm -1 has permi t ted  their  assignment to the 
acylated coumarins  [1, 2]. In fact, when (I) and 0I) were  t rea ted  with a 5% solution of caustic potash, they 
underwent  hydrolysis ;  f rom the hydrolyza te  of (I) we obtained a hydroxycoumarin  C24H3004 with mp 157- 
159°C [ G ] E - 5 6  ° (c 1; ethanol) and f rom the hydrolyzate  of (II) a hydroxycoumarin  C24H3004 with mp 176- 
177°C [(~]E-54 ° (c 1; 0; chloroform).  By comparing the physicochemical  constants and IR spec t ra  of the 
hydroxyla~tones obtained, mogoltadin [3] and gummosin [4, 5] - terpeneoid coumarins  of the i r esane  g r o u p -  
we re  identified. By TLC, acet ic  acid was found in the hydrolyzates  of both substances.  These  resu l t s  pe r -  
mit  the conclusion that (I) and (II) a r e  natural  aceta tes  of mogoltadin and gummosin.  

The proposed s t ruc tu res  ag ree  complete ly  with the resu l t s  of mass  and NMR spectroscopy.  The mass  
spec t ra  of (I) and (II) show the peaks of ions with m / e  424 (M+), 381 (M-43) +, 364 (M-60) +, 221 ( M - A r -  
O-CHsCO) and 162 (ArOH) +. 

In the NMR spec t rum of polyanthin t he r e  a re  signals f rom t e r t i a ry  methyl  groups at 0.85, 0.9, and 
0.98 ppm (s, 3H each), a broadened t r ip le t  4.43 ppm (Wl/2 = 16 Hz) f rom a hemiacyl  proton in the axial or ien-  
tation, two quar te ts  with centers  at 3.95 and 4.25 ppm f rom the methylene protons in an A r - O - C H  2-  group-  
ing (J1=10.5 Hz; J2 = 6 Hz), and broadened singlets at 4.62 and 4.72 ppm f rom the protons of an exocyclic 
methylene  group. In addition, signals f rom the five protons of a 7-hydroxy substituted coumarin Can be 
seen in the 6.05-7.45-ppm region. 

The NMR spect rum of polyanthinin differs  f rom that of polyanthin by the f,"ct that the hemiacyl  proton 
appears  in the fo rm of a b roadeneds ing le ta t4 .65  ppm, with W1/2 = 6 Hz, this being superposed in the signal 
of a vinyl proton corresponding to its equator ia l  orientat ion [3, 4]. 

Thus, compounds (I) and (II) a r e  s t e r eo i somer i c  compounds, (I) having the configuration analogous to 
mogoltadin and (II), to gummosin.  

On the basis  of what has been said above, we propose the following most  probable  s t ruc tu res  and con- 
f igurat ions for  polyanthin {I) and polyanthinin (II). (See scheme on following page.) 
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We have also isolated polyanthin from the roots of F. mogoltavica [3, 4]. 
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