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From Haplophyllt tm pedicel laham Juss . ,  in addition to scopolet in,  6 -me thoxymarmin ,  and 7 -ge rany l -  
oxy-6 -me thoxycoumar in ,  we have i so la ted  a new, opt ical ly  inactive compound, C20HuO6 (I), with mp  90- 
92°C ( c h l o r o f o r m / p e t r o l e u m  ether) ,  which we have cal led pedicel lone.  On a paper  c h r o m a t o g r a m  (with 
fo rmumide  as  the s ta t ionary  phase  and benzene a s  the mobi le  phase),  substance  (I) gave a spot with Rf 0.71 
(blue f luorescence  in UV light). In i ts  chemica l  composi t ions  and p rope r t i e s ,  (13, which contains a hydroxy 
group and a keto group, does not c o r r e s p o n d  to any known coumar in .  

The UV s p e c t r u m  of (D shows absorpt ion m a x i m a  cha rac t e r i s t i c  for  6 ,7-disubst i tu ted coumar ins :  
Xmax 205,230,  244, 296, 346 nm (log 8 3.63, 4.23, 3.84, 3.77, 4.10, respec t ive ly) ;  the IR s p e c t r u m  of (I) 
shows absorpt ion  bands at  (cm -1) 3450 (hydrexy group), 1718 (keto group), 1695 (C=O of a 6- lac tone) ,  
1620, 1570, and 1520 (a romat ic  sys tem) .  

Pedicel lone is  read i ly  hydrolyzed by acids .  Acid hydrolys is  f o r m s  scopoletin,  which was identified 
by means  of i t s  IR spec t rum and the absence  of a depress ion  of the mel t ing  point of a mix tu re  with an au-  
thentic sample .  The reduct ion of (I) with sodium te t r ahydrobora te  gave a diol with mp  119-120°C the IR 
spec t rum of which coincided with that  of 6 -me thoxy-  7- [ (6 ,7-d ihydroxy-3 ,7-d imethyloc t -  2-enyl) oxy] c ou- 
m a r i n  (6 -methoxymarmin) .  A mix tu re  with an authentic sample  gave no depress ion  of the mel t ing  point. 
This shows that, in con t r a s t  to 6 -me thoxymarmin ,  pedicellone contains a keto group capable  of being r e -  
duced with sodium t e t r ahydrobora t e  to an OH group. To conf i rm the p roposed  s t ruc tu re  of (I), 6 - m e t h -  
o x y m a r m i n  was oxidized with ch romium tr ioxide in acet ic  acid. F r o m  the oxidation products  a subs tance  
was i so la ted  with mp 89-90°C the IR s pec t r um of which was identical  with that  of pedicel lone.  A mix tu re  
of the oxidation products  and (D mel ted  without depress ion .  On the bas is  of the above facts ,  the following 
s t ruc tu re  has  been proposed  for  pedicellone: 
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Structure  (I) is conf i rmed  by the NMR spec t rum (Fig. 1), which was  taken by V. A. Gindin on a 
Var ian  HA 100-MHz s p e c t r o m e t e r  in CDC13, the chemica l  shif ts  being given on the 8 sca le  re la t ive  to the 
signal of H1VIDS. The doublets a and b (6.22 ppm, 1 I-I, and 7.60 ppm, 1 H, J 10 Hz) r e l a t e  to the protons  in 
posi t ions  3 and 4 of the coumar in  nucleus.  The s ingle ts  c (6.82, 1 H) and d (6.88, 1 H) a re  due to the p r o -  
tons at  C 8 and C5, r e spec t ive ly .  The p r e s ence  of chemica l  shif ts  of the olefinic proton e (5.50, 1 H) and of 
the pro tons  i of a methylvinyl  group (1.76, 3 H)conf i rms  the p r e sence  in (I) of a s e c o n d a r y - t e r t i a r y  double 
bond. The d o u b l e t f  (4.64, 2 H, J 6 Hz) is  ass igned  to the methylene  group of the - - O - C H 2 - C H = f r a g m e n t  
through which the connection of scopoletin with the al iphatie chain is  effected.  The signal j (1.36, 6 H) 
co r r e sponds  to the pro tons  of the gem-d ime thy l  groups.  The singlet  signal h of the proton of the hydroxy 
group appea r s  at  3.64 ppm (ltD. The downfield shift of the signal as  compared  with the s ignals  of the t e r -  
t i a ry  hydroxyls  of known coumar in s  [1] shows the poss ibi l i ty  of the fo rmat ion  of a hydrogen bond [2]. This  
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Fig. 1. N'MR spec t rum of pedicellone. 

is evidence in favor of the vicinal location of the OH and keto groups. The absence of the signal of a p ro -  
ton present  in the geminal position to the hydroxy group conf i rms its t e r t i a ry  nature .  The singlet g (3.90, 
3 H) cor responds  to a methoxy group. 

On the basis of the facts p resen ted  concerning the products  of chemical  t ransformat ion  and UV, IR, 
and NMR spectra ,  the s t ruc tu re  of 7- [ (7-hydroxy-3 ,7-d imethyl -6-oxooct -  2-enyl) oxy]-6-methoxycom+narin 
is proposed for pedicellone. 

The eoumarin  der iva t ives  that  we have isolated f rom Haplophyllum pedieel latum Juss.  [3, 4] are  
biogenetically connected with one another.  The change in the i r  s t ruc ture  takes place through the stage of 
prenylation,  hydroxylation, and oxidation in the sequence of changes 7-hydroxy-6-methoxycoumar in  (seo- 
poletin)-+ 7-geranyloxy-6-methoxyeoumar in  -+ 7- [6 ,7-d ihydroxy-3 ,7-d imethyloc t -2-enyl )oxy]-6-methoxy-  
coumarin  (6-methoxymarmin)-+ 7- [ (7-hydroxy-3 ,7-d imethyl -6-oxooct -2-enyl )oxy]-6-methoxyeoumar in  
(pedicellone). 
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