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In studying the chemica l  composi t ion  of the roots ,  s t ems ,  and f rui t  of P rangos  lophoptera  Boiss ,  co l -  
lected in May, 1972, in the environs  of the vil lage of A r a f s a  (Dzhul'fa region, Nakhichevan ASSR), we found 
in it a number  of compounds (I-XIV) of coumar in  nature .  

The identif icat ion of compounds fI-XII) with ostole,  suberosin ,  suberenol ,  impera to r in ,  i so impera to r in ,  
oxypeucedanin hydrate ,  ( - ) - h e r a c l e n i n ,  (+)-heraclenol,  gosfero l ,  pranchimgin ,  and umbel l i ferone ,  r e s p e c -  
t ively,  was made on the bas i s  of the i r  phys icochemica l  p rope r t i e s ,  thei r  R f  values ,  and the i r  IR and NMR 
spec t r a .  

Substance (XIII) with the composi t ion  C ~6H~405, mp 72-73.5°C, and (XIV) with the compositionC~sH1605, 
mp 183-184°C, M + 276 (mass  spec t roscopica l ly )  p roved  to be new; we have cal led them isogosfero l  and 
lophopterol ,  r e spec t ive ly .  On the bas i s  of i ts  chemica l  and spec t ra l  c h a r a c t e r i s t i c s ,  (XIII) was ass igned 
to the 8-monosubst i tu ted  fu rocoumar ins ,  and (XIV) to the 6,7-disubst i tuted coumar ins .  The p r e sen t  p a p e r  
gives  the r e su l t s  of a study of the s t ruc tu re  of (XIV). Substance (XIV) contains one methoxy group and a 
f r agmen t  consis t ing of C5H902 and containing one hydroxy group.  The p r e s e n c e  of the l a t t e r  is conf i rmed 
by the fo rmat ion  of a monoacetyl  der iva t ive  (X'V), C17H1806, with mp 127-129°C the IR spec t rum of which 
lacks  the absorpt ion  band of a hydroxy group. 

In the N-MR s p e c t r u m  of (XIV) (Figure la),  in the  region of a roma t i c  protons  there  a re  two doublets 
with chemica l  shifts of 6.27 and 7.66 ppm (J = 10 Hz) and two singlets  at 7.66 and 6.83 ppm (1 H each).  The 
f i r s t  s ignals  a re  due to the pro tons  at C 3 and C 4 and the second to the protons  at C 5 and C 8 of a eoumar in  
nucleus.  Consequently,  {XIV) is a 6,7-disubst i tuted coumar in .  In the region of al iphatic  pro tons  there  a re  
also two doublets at 2.90 and 4.85 ppm (1 H each) (J = 8 Hz) probably  due to the p r e sence  in the side chain 

/ O \  

of (XIV) of a --CH --  CH-- grouping.  A t h r e e - p r o t o n  singlet  at 3.89 ppm co r r e sponds  to a methoxy group bound 
to an a roma t i c  r ing in posit ion 7. A one-pro ton  singlet  at 2.32 ppm re l a t e s  to the proton of a hydroxy group. 
The signals  of two methyl  groups at tached to a qua te rna ry  ca rbon  a tom with a hydroxy group appear  at 
1.28 and 1.41 ppm (3 H each), each  of these  s ignals  being spli t  additionally into two components  with a sep -  
a ra t ion  f rom one another  of 2 Hz, which is c ha r ac t e r i s t i c  for  nonequivalent methyl  g roups .  F u r t h e r m o r e ,  
the additional spli t t ing of the s ignals  of the methy l s  is apparent ly  a lso  due to the i r  in te rac t ion  with the 
proton of the hydroxy group.  This is conf i rmed by the NMR s p e c t r u m  of lophopterol  ace ta te  (Fig. lb) in 

\o l/ /CH ) which four  t h r e e - p r o t o n  singlets  a re  obse rved  at 1.26; 1.38 | - - C \  , 2.09 (COCH3) and 3.90 ppm (OCH3). 
CH3 

As was to be expected,  the s ignals  f r o m  the methine p ro ton  adjacent  to the acetyl  group have under -  
gone a s t rong  pa ramagne t i c  shift  and appear  at 5.98 ppm (doublet, 1 H, J = 8  Hz). The signal f rom the 
second methine proton,  at tached to the a romat i c  ring, has remained  unchanged (3.10 ppm, doublet, J = 8 Hz). 
The s ignals  that appea r  in the weak field at 6.26 and 7.62 ppm (doublets, 1 H each, J = 10 Hz) and 7.46 and 
6.82 ppm (singlets,  1 H each) co r respond  to the a romat i c  protons  in posi t ions  3, 4, 5, and 8 of the coumar in  
nucleus.  
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Fig. 1. NMR spect ra  of lophopterol (a) and oflophopterol  
monoacetate (b). 

On the basis  of the facts given above and the results  of a compar ison of the NM:R spec t ra  ofsuberenol  
[1] and lophopterol we have come to the conclusion that for  the lat ter  it is possible to propose as the most  
probable s t ructure  6- (3 ' -hydroxy-  1', 2 ' -epoxyisopentyl ) -7-methoxycoumarin  (XIV). 

H3~\ /ON ~ 
~O-HO-}~O-( ~ T ~i 

XIV 

E X P E R I M E N T A L  

The IR spec t ra  were taken on a UR-20 instrument (in paraffin oil), the NMR spect ra  on a Varian HA- 
100D spec t romete r  (in CDC13 with HMDS as internal standard), and the mass  spec t rum on a LKB-9000 in- 
strument.  The melting points were determined on a Kofler block. The composit ions of the fract ions and 
the puri t ies  of the substances were checked by th in- layer  chromatography on alumina (activity grade IV) 
in the benzene, chloroform, and ethyl ace t a t e -benzene  (1 : 1) sys tems.  

Isolation of the Coumarins .  The dried and comminuted roots (500 g), the s tems (52 g), and the fruit  
(25 g) of Prangos lophoptera Boiss, were extracted three t imes with chloroform.  The ch loroform extracts  
were evaporated to eliminate the solvent under vacuum. This gave 47.2 g of residue f rom the roots,  7 g 
f rom the stems,  and 5 g f rom the fruit.  The residues were dissolved in small amounts of ch loroform and 
were chromatographed on columns (1-3) filled with alumina (activity grade IV, 200, 100, and 50 g, r espec-  
tively) using as eluents pet roleum ether,  benzene, b e n z e n e - c h l o r o f o r m  (4 : 1 and 2 : 1) and chloroform.  
The volume of each fract ion was 50 nil. Fract ions  having s imi la r  composit ions were combined and the 
concentrated eluate was rechromatographed under the conditions described above. Twelve individual sub- 
stances were obtained f rom the roots  (I with rap 79-81°C; II with mp 86-87°C; IV with mp 98-99°C; V with 
rap 104-106°C; VI with rap 141-142°C; VII with nip 132-134°C; VIII with mp 103.5-104.5°C; IX with mp 120- 
122°C; X with mp 135-137°C; XI with mp 136--138°C; XII with mp 231-232°C; and XIII with mp 72-73.5°C); 
ten f rom the fruit (I, II, HI with rap 172-174°C, V-VIII, XT, XII, and XIV with rap 183-184°C); and thir teen 
f rom the s tems (I-IX, XI-XIV). 

Isolation of (XIII) and (XIV). When the benzene fract ions f rom column 1 were concentrated and the 
residue was recrys ta l l ized  f rom ethanol, co lor less  c rys ta l s  of (XIII) (0.17 g) were obtained, while the f rac -  
tions obtained by the elution of columns 2 and 3 with b e n z e n e - c h l o r o f o r m  (4 : 1) yielded (XIV) (0.087 g). 
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Acetylation of (XIV). Compound (XIV) (0.050 g) was acetylated with acetic anhydride (2 ml) inpyridine 
(1 ml) for 1 h. The reaction mixture was worked up in the usual way, giving 0.073 g of {XV) with mp 127- 
129°C {from petroleum ether). 

SUMMARY 

The coumarin composition of the roots, stems, and fruit of Prangos Iophoptera has been studied; in 
addition to known coumarin derivatives two new compounds have been isolated and have been called isogos- 
ferol (XIII)and Iophopterol (XIV). 

On the basis of a study of the IR, mass, and NMR spectra, and chemical properties of the latter, 
the most probable structure of 6-(3'-hydroxy-l',2'-ethoxyisopentyl)-7-methoxyeoumarin has been proposed 
for it. 
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