
rapid  in use .  To i so la te  homogeneous f rac t ions  of X 1- and Xz-PLs  a f te r  the separa t ion  r equ i r e s  m e r e l y  r e -  
ch romatography  in a thin l a y e r  of  s i l i ca  gel .  
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Continuing a study of the coumar ins  of the roots  of Fe ru la  polyantha (Eugo Kor.) [1], col lected in the 
Fergana  . b l a s t ,  we have isola ted four new coumar ins  whichwe have cal led feropolin (I), feropolol  (II), feropolone 
(III), and feropolidin (IV). Substance (I) has the composi t ion C26H3GOT, mp 63-65°C, [a]~ +85.0 ° (c 1.33; chloro-  
form) M + 460; (II) - C24H3406, mp 96-98°C, [~]~ +38.2 ° (c 1.1; ch loroform) ,  M ÷ 418; ( I I I ) -  C24H3206, mp 225- 
226°C, [a']~ - 7 . 5  ° (c 1.0; ch loroform) ,  M+416; and (IV) - C24H3004, mp 154-156°C, [~]~ +154 ° (c 1.0; chloro-  
form),  M + 382. All the subs tances  have a neutral  c h a r a c t e r  and a re  readi ly  soluble in organic  solvents and 
insoluble in water .  

On acid hydro lys i s  with a mix tu re  of sulfuric  and acet ic  acids ,  (I-IV) fo rmed umbel l i ferone.  The dehy- 
drogenation of (IV)with se lenium gave only 1 ,2 ,5 ,6- te t ramethylnaphthalene  (V), while (I-III) gave (V) and also 
1,2,3,4-te t r ame  thylbenzene (YI)o 

The UV spec t ra  of (I-IV) have the absorpt ion hands cha rac t e r i s t i c  for  7 -hydroxycoumar in  der iva t ives  at 
hmax 220,244,  328 nm. The hydro lys i s  of  (I) by heating it  with a 5~ solution of caust ic  potash yielded (II), and 
the oxidation of (II) with ch romium tr ioxide in acetone gave (III). Thus, it has been es tabl ished that (I) and (iII) 
a re  the natural  ace ta te  of (II) and the ketone corresponding to it, r e spec t ive ly .  Of the six oxygen a toms  in the 
molecule of (II), three  a r e  p re sen t  in the coumar in  and the r e m a i n d e r  in the terpenoid moie t ies .  The absence 
of absorp t ion  bands of earbonyl  and epoxy groups  in the IR spec t rum shows that in (II) the oxygen a toms a r e  

p re sen t  in the fo rm of hydroxy groups .  The format ion of a monoketone and a monoaceta te  shows that (II) con- 
tains one secondary  and two t e r t i a ry  hydroxy groups.  The NMR spec t rum of (iI) show s ignals  at  (ppm): 0.84, 
0095, lo24, and 1.28 (s, 3H each), 3034 (t, W1/2 = 7 Hz),  4.09 (m, 2H), 6.15 (1H, d, J = 10 Hz), 6.73 (d, 1H, J = 
2 Hz), 6080 (q, 1H, J = 9.0; 2.0 Hz), 7.30 (d, 1H, J = 9 Hz), and 7.55 (d, 1H, J = 10 Hz).  The dehydrat ion of (II) 
with phosphorus  pentoxide in abs .  benzene and also with sulfur ic  acid in ethanol gave two anhydro der iva t ives  
with the composi t ion C24H3004 (VII), mp 177-178°C (yield 20%) and C24H3004, mp 155-156°C (VIII) (yield 80%). 
F r o m  its IR and NMR spec t ra  and a mixed melt ing point, substance (VII) was identified as gummosin [2], which 
we have also isola ted f rom F. samarcancl ica .  The second dehydrat ion product  (VIII) was identified by its IR 
and NMR spec t r a  as feropolidin (IV). When (IV) was oxidized, a ketone C24H2804 the IR spec t rum of ~nich  had 
an absorpt ion band at 1710 cm -I  and lacked the absorpt ion of a hydroxy group was obtained. The NMR spec t rum 
of (IV) shows signals  at (ppm): 0.85 (s, 3H), 0.90 (s, 6H), 1.68 (hr. s . ,  3H), 3.79 (q, 1H, J1 = 10, J2 = 2.5 Hz), 
4ol l  (q, 1H, J1 = 10, J2 = 505 Hz), 3.35 (br. so, 1H, r.1/2 = 7 Hz), 5.45 ppm (br. s . ,  El/2 = 6.0 Hz). In addition, in 
the 6.12-7.56 ppm region there  a r e  the s ignals  f rom the five protons  of a 7 -hydroxy-subs t i tu ted  coumar in .  

The m a s s  spec t rum of (IV) shows the peaks  of ions with m / e  382 (M+), 364 (M-H20)  +, 220 (M-ArOH)  +, 
203 ( M - A r O - H 2 0 )  , 162 (ArOH) +, which are  cha rac te r i s t i c  for  the spec t r a  of  i r e s ane  coumar ins  [310 

Insti tute of the Chemis t ry  of  Plant  Substances ,  Academy of Sciences of the Uzbek SSR, Tashkent .  T r a n s -  
lated f rom Khimiya Pr i rodnykh  Soedinenii,  No. 1, pp. 91-92, J a n u a r y - F e b r u a r y ,  1976. Original a r t i c l e  submi t -  
ted May 27, 1975. 

! 
This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N..Y. 10011. No part [ 

[of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electromc, mechamcal, photocopying, I microfilming, recording or otherwise, without written permission o f  the publisher. A copy of  this article is available from the publisher for $ Z 50. 

79 



On the basis of the facts presented,  for (IV) we propose the empir ical  s t ructure  shown below, which ex- 
plains the position of the ter t iary  hydroxy groups in (II), these being split out with the formation of a cyclic 
product of dehydration. 

CHs'O~O GH~,O~O 

I I ~  ~'°fl H O ~  " 
I v  

x. R = OCOGH 3 
• z[. P,- OH 
ul. R =0 

1, 
2. 
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At the present  time, hydroxycoumarins are  identified by charac ter i s t ic  physical,  physicochemical ,  and 
chemical proper t ies  [1-3]. As compared with alkylated coumarins ,  they have a s t ronger  f luorescence in UV 
light [1-3], a reduced sublimability, diffuse absorption bands of the lactone ring in the UV spectra  [1], a low 
value of the integral intensity of the absorption of the carbonyl group of the lactone ring in the IR spec t ra  [1], 
a charac te r i s t i c  formation of in termolecular  hydrogen bonds, ease of acetylation and esterif ication [2], and 
other chemical proper t ies .  

In an investigation of complex-formation with metal salts and of e lect rochemical  reduction at a dropping 
mercury  electrode (DME), we found a se r ies  of new chemical and physicochemical  proper t ies  of the natural  
hydroxy coumarins .  On elect rochemical  reduction at a DME of the natural hydroxycoumarins ,  diffuse po la r -  
graphic waves are formed because of the appearance of in termolecular  hydrogen bonds. Alkylation and com- 
plex formation with metal salts e l iminates  the diffuseness of the waves and permits  the energy of the in ter -  
molecular  hydrogen bond to be est imated from the shift in the polarographic half-wave potential. 

On electrolysis  at a DME, solutions of fraxinol are colored the intense lemon yellow that is charac te r i s -  
tic for quinoid compounds [4]. There  is a linear relationship between the optical density of this coloration and 
the concentration of the depolar izer  (fraxinol), as we showed on an SF-4 instrument .  Esculetin gives a s imi lar  
coloration in the presence  of AI203. The remaining alkyl- and hydroxycoumarins of the 40 compounds that we 
investigated do not give such a coloration, which can be used for their specific identification. 

The inhibiting action of hydroxycoumarins  revealed in a reduction of the rate of oxidation of sulfltes by 
molecular  oxygen is two to three times g rea te r  than for alkylated coumarins.  With an increase  in the number 
of phenol groups and of the molecular  weight, the inhibiting action r i ses  symbatically.  The detection of the 
reaction was per formed by a polarographic  method at a DME until the complete disappearance of the maximum 
of the f i rs t  oxygen wave [5]. 
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