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In an invest igat ion of a methanol ic  ex t r ac t  f r o m  the roots  of P rangos  f e ru lacea  (L.) Lindl,  we have 
i so la ted  four individual compounds (I-IV) giving a posi t ive  r eac t ion  for  coumar in  der iva t ives .  The p r e s e n t  
pape r  gives the r e su l t s  of a s tudy of the s t ruc tu re  of (I). 

Substance (I), CltH2006, mp 135-137°C (from benzene) , [e ]~+81 .12  {c 1.26; ch loroform) ,  p o s s e s s e s  a 
br ight  blue f luorescence  in UV light  and apparent ly  belongs to the coumar in  group. 

The IR s p e c t r u m  of (I) has absorp t ion  bands at  (cm -1) 3545 (OH); 1725 (C=O of an ~ -py rone  ring); 
1605, 1565, 1495 ( - C = C  bond in an a rom a t i c  ring); 1405, 1380, 1365 (gem-dimethyl  group). In the nature 
of the d is t r ibut ion of the absorp t ion  bands in the 1500-1625 cm -~ region,  the IR s p e c t r u m  of (I) is ve ry  s i m -  
i la r  to the s p e c t r a  of osthole,  meranz in ,  m e r a n z i n  hydra te ,  and p r a n f e r i n  [1, 2], which shows that this sub-  
s tance is a 7 ,8-disubst i tu ted  coumar in .  

The p r e se nce  of a hydroxy group in the molecule  of (I) is conf i rmed by the fo rmat ion  of an acetyl  de-  
r iva t ive  (V), C19H220?, mp 83.5-85°C (from b e n z e n e - p e t r o l e u m  ether) .  

The NMR s p e c t r u m  of (I) (Fig. 1) has the following s ignals :  s inglets  at  6 1.25 ppm (6 H), 1.67 ppm 
(3H), and 3.93 ppm (3H) cor responding  to a O-C(CH3) 2 gem-d ime thy l  grouping and to -OCOCH 3 and - O C H  3 
groups ,  r e spec t ive ly ;  and a mul t ip le t  at 6 3.10 ppm (2H) and a quar te t  at 6 5.10 ppm (1H) due to the m e t h -  
ylene and methine protons in a -CH 2-  C H - O  grouping. In the region of a r o m a t i c  s ignals  there  a re  doublets 
cor responding  to the protons  at  C 3 and C 4 (6 3 6.16; 6 4 7.82 ppm, Js,4=10 Hz) and at C s and C 6 (6 5 7.47; 5 6 
6.96 ppm; J5,6=9 Hz) (1H each).  The signal  of a hydroxy group is found in the fo rm of a broadened s ingle t  
at  5 3.71 ppm (1H). 
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In a m a s s - s p e c t r o m e t r i c  study, we found that (I) undergoes the decomposi t ion cha rac t e r i s t i c  for  ace t -  
ylated coumar ins  [3]. 
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The value of M + found is 320 m / e .  The p re sence  of a peak  with m / e  43 (CH 3 -  C=-O +) in the m a s s  spec t rum 
of (I) (Fig. 2a) shows that this compound is in fact  an aceta te .  A compar i son  of the m a s s  spec t rum of (I) 
with the s p e c t r u m  of ulopterol  aceta te  [3], and also the IR and NMR spec t ra ,  p e r m i t  the conclusion that  (I) is  an 
i somer  of the la t t e r ;  i .e . ,  it is 8 - (2 ' - a ce toxy -3 ' - hyd roxy i sopen ty l ) -7 -me thoxycoumar in .  
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A peculiar feature of the fragmentation of (1) and its acetate (V) (see Fig. 2b) is shown in the elimina- 
tion from M + of a molecule of acetic acid with the formation of ions having m/e  260 (m* =211) and m/e 
302 (m* =252), respectively (schemes 1 and 2). 
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The s t ruc tu re  found cor responds  to me ranz in  hydrate  monoaceta te  [4]. This is conf i rmed by the ab-  
sence of a depressLon of the mel t ing point of a mix ture  with an authentic sample  and by the s i m i l a r i t y  of 
thei r  IR s p e c t r a .  When (I) was saponified with 10~c KOH in methanol ,  m e r a z i n  hydra te  (VD, C15H18Os, mp 
126°C (from benzene),  which we have p rev ious ly  isola ted f rom the roots  of the plant  under invest igat ion [4], 
was formed.  

The acetyla t ion of (VD under the usual conditions, as r epo r t ed  prev ious ly  [4], f o rms  a monoacetyl  de-  
r iva t ive ;  however ,  when a sample  of (VD was subjected to prolonged heating (8-10 h) with acet ic  anhydride 
in pyr ldine,  a diacetate  was also obtained, with mp 83,5-85°C, which was shown to be identical  with (V)by a 
mixed mel t ing point and by the i r  IR spec t ra .  The study of the other  three subs tances  (II-IV) is continuing. 

EXPE R I M E  NTAL 

The IR s p e c t r a  were  taken on P e r k i n - E l m e r  457 and UR-20 s p e c t r o m e t e r s  (paraffin oil), the NMR 
s p e c t r u m  on a JNM-4H-100 s p e c t r o m e t e r  (deuteroacetone,  HMSO as internal  s tandard) ,  and the m a s s  spec -  
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Fig. 2. Mass s p e c t r a  of (1) (a) and (V) (b). 

t r u m o n a n M K h - 1 3 0 3  ins t rument  fi t ted with a s y s t e m  for  the d i rec t  introduction of the substance into the ion 
source  at an ionizing voltage of 30eV. The melt ing points were  de te rmined  on a Kofler  block. The e l e m e n -  
t a ry  ana lyses  of all the compounds cor responded  to the calculated f igures .  

Isolat ion of the Coumarins .  The comminuted roots  of P rangos  fe ru lacea  (L.) (0.5 kg) were  ex t rac ted  
with methanol  (2 × 1 l i ter) .  2he methanol  was dist i l led off under vacuum, and the resu l t ing  res idue  (27 g of 
resin)  was ch romatographed  on a column of a lumina (200 g; act ivi ty  grade V). Elution was p e r f o r m e d  with 
benzene (fractions 1-8), b e n z e n e - c h l o r o f o r m  (1:1) (fractions 9-14), ch lo roform (fractions 15-21), a n d m e t h -  
anol (fractions 22-26). The volume of each f rac t ion  was 50 ml.  The composi t ions of the f rac t ions  were  de- 
te rmined  by th in - l ayer  ch romatography  [A1203, act ivi ty grade HI, ethyl a c e t a t e - b e n z e n e  (1 : 2 and 1 : 1) and 
ethyl aceta te  sys tems] .  

Isola t ion of (I). After  the solvent  had been dist i l led off, f rac t ions  15-21 yielded c rys t a l s  of (i). After  
r e c ry s t a l l i z a t i on  f rom benzene,  mp 135-137°C, [c~]~+81.12 ° (c 1.26; ch loroform) ,  Rf  0.32 [A1203, act ivi ty 
grade III,  ethyl a c e t a t e - b e n z e n e  (1 : 1)]. The mothe r  solution, by p r epa ra t i ve  sepa ra t ion  in a thin l a y e r  of 
a lumina,  yielded (II) with mp 119-121°C (from pe t ro l eum ether) ,  Rf  0.84 [A1203, act ivi ty  grade  II, ethyl ace -  
t a t e - b e n z e n e  (1 : 4)], posses s ing  a yellow f luorescence  in UV l ighf .  

Isola t ion of (III) and (IV). After  the dis t i l la t ion of the solvent ,  the methanol ic  f rac t ions  yielded a m i x -  
ture of (III) and (IV), which was r e s e p a r a t e d  on a column of a lumina (activity grade  V). In this way, sub-  
s tances  (III) and (IV) were  i so la ted  in the individual s ta te .  In UV light they have a br igh t -b lue  f luorescence  
and they are  apparent ly  l iquids,  s ince a t tempts  to c rys ta l l i ze  them f rom var ious  solvents  p roved  unsuccess -  
ful. Rf i i i  0.27; Rfi  V 0.65 (A120~, act ivi ty  grade III, ethyl acetate) .  

Acetyla t ion of (I). A mix tu re  of 0.5 g of (i), acet ic  anhydride (5 ml) ,  and pyridine (2 ml) was heated 
for  2 h. Af ter  working up by the usual method,  the reac t ion  mix ture  was chromatographed  on a mic roeo lumn  
of alumina.  This gave (V) with mp 83.5-85°C [ b e n z e n e - p e t r o l e u m  e ther  (1 : 1)], Rf  0.51 [A1203, act ivi ty  
grade III,  ethyl a c e t a t e - b e n z e n e  (1 : 4)]. 

Alkaline Hydro lys i s  of (I). A mix ture  of 0.1 g of (I) and 10 ml  of 10% I~OH in methanol  was heated for  
30 min,  then the methanol  was evapora ted  off, and the res idue  was dissolved in water .  Af ter  acidif icat ion 
with conc. HC1, the r eac t ion  product  was ex t rac ted  with e ther .  The e the r  was washed with wa te r  and dried 
ove r  sodium sulfate.  The solvent  was dist i l led off under vacuum. This gave (VI) with mp 126°C (from ben-  
zene), identical  with m e r a n z i n  hydrate .  

Acetyla t ion of (VI). A mix ture  consis t ing of 0.03 g of (VI), 2 ml of acet ic  anhydride,  and 0.5 ml  of 
pyridine was heated for  2 h. By the usual method,  the r eac t ion  products  yielded,  a f te r  r ec rys t a l l i z a t i on  
f rom benzene,  a substance with mp 135-137 ° C, identical  with (I). After  prolonged heating (8-10 h), a sub-  
s tance with mp 83.5-85°C was also isola ted f r o m  the r eac t ion  mix ture ,  and it was shown to be identical  with 
(V) by a mixed mel t ing  point and by the s i m i l a r i t y  of their  IR spec t r a .  

S U M M A R Y  

Four compounds (I-IV) of coumar in  nature ha,¢e been isola ted f rom a methanol ic  ex t r ac t  of the roots  
of P rangos  fe ru lacea  ('L.) Lindl. 
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A study of IR, NMR, and mass  spec t ra ,  and also chemical p roper t i es ,  has shown that (I) is 8-(2 ' -  
ace toxy-3 ' -hydroxyisopenty l ) -7-methoxycoumar in ,  identical with the monoacetyl  derivat ive of meranz in  hy-  
dram; this is the f i r s t  t ime it has been found in nature.  The [nvestigatLon of the s t ruc ture  of compounds 
0I-IV) is continuing. 
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