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We have previously  repor ted  the isolation f rom the roots of Seseli tschuense E. Nik, sp. novo, of the 
new coumarin  chuin [1]. The presen t  paper  gives the resul ts  of a chemical  study of this component and of 
the determinat ion of its s t ruc ture .  Chuin (I), C22H18Oz, with mp 212-213.5°C, [a]}~-225 ° (c 0.2; ethanol), as 
was shown previously,  is an acylated furocoumarin .  The IR spec t rum of (I) has absorption bands at (cm -1) 
3320-3400 (hydroxy group), 1720 ( C =O of an a - p y r o n e  and an es ter) ,  1690 (carbonyl of an A r - C O - R  ke-  
tone}, and 1636, 1620, and 1580 cm -1 ( C =C bond of an aromat ic  system).  

The presence  in the NMR spec t rum of (I) (Figure 1) of doublets at 6.13 and 7.80 ppm (J=9.5 Hz) and 
of singlets at 7.32 and 6.72 ppm (the la t te r  superposed on one of the components of a doublet at 6.52 ppm) 
shows that the substance is a 6,7-substi tuted coumarin.  A singlet  at 1.54 ppm (6 H}, a two-proton doublet 
with its center  at 3.10 ppm (J =8 Hz), and a one-proton t r iplet  at 5.05 ppm are due to gem-dimethyl ,  meth-  
ylene, and methine protons of a dihydrofuran ring. Thus, (I) is a l inear  d ihydrofurocoumarin  acylated with 
an aromat ic  acid. 

Doublets at 6.52 and 7.04 ppm (J = 8.5 Hz} each with an intensity of two proton units are  due to two 
pa i rs  of or tho- in terac t ing  protons in an aromat ic  nucleus. The paramagnet ic  shift of the signal at 7.04 ppm 
relat ive to the chemical  shift of the protons of an unsubstituted benzene ring is caused by the carbonyl 
group of an es te r ,  and the diamagnetic shift of the signal of the protons at 6.52 ppm is due to the donor in- 
fluence of a hydroxy group. This shows that the hydroxy group in the acid residue is p resen t  in the pa ra  
position. The presence  of a phenolic hydroxyl in (I) is confirmed by the format ion on its t reatment  with 
diazomethane of a methyl e s t e r  C23H2007, with mp 69-71°C, and a bathochromic shift by 33 nm of the long-  
wave maximum in the UV spec t rum recorded  in the p resence  of alkali, and also by an absorption band at 
3320-3400 cm -1 in the IR spect rum.  Chuin reac t s  with 2,4-dinitrophenylhydrazine to form the co r respond-  
ing hydrazone with mp 216-218°C (from ethanol). This shows that its molecule contains an oxo group. 

The mass  spec t rum of (I) shows the peaks of the molecular  ion M + with m / e  394 and of f ragments  
corresponding to a hydroxycoumarin  with m/e  246 and to an oxo acid with m/e  149. 

By the alkaline methanolysis  of (I) we obtained a hydroxylactone with the composit ion CuHuO4, mp 
186-188~C (ethanol), and an oxo acid with mp 176-177°C, [ a ] ~ - 2 6  ° ( ch lo ro form) ,Rf  0.74. 

The lactone was identified as nodakenetin f rom its IR and mass  spec t ra  and also by a mixed melting 
point. 

The acid was identified as p-hydroxyphenylglyoxylic  acid f rom its composit ion,  melting point, the 
methyl e ther  (mp 85-86°C) obtained by the hydrolysis  of O-methylchuin,  the methyl e ther  of its methyl e s -  
te r ,  and its mass  spec t rum [2]. When the acid was heated in vacuum, it split out CO and was converted 
to p-hydroxybenzoic  acid with mp 210-212°C. 

Thus, substance (I) is an es te r  of nodakenetin and p-hydroxyphenylglyoxylic acid and has the s t ruc ture  
shown in Fig. 1. 
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Fig .  1. NMR s p e c t r u m  of  chuin.  

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

The UV s p e c t r a  w e r e  taken  on a Hi tach i  s p e c t r o m e t e r ,  the IR s p e c t r a  on a UR-10  s p e c t r o m e t e r  (KBr),  
the m a s s  s p e c t r a  on an MKh-1303 i n s t r u m e n t ,  and the NMR s p e c t r a  on a J N M - 4 H - 1 0 0 / 1 0 0  MHz i n s t r u m e n t  
in DMSO ( reg ion  f r o m  5 to 10 ppm) and in p y r l d i n e  ( f rom 1 to 6 ppm) ,  the c h e m i c a l  sh i f t s  be ing  g iven  in the  
6 s c a l e  f r o m  the s i g n a l  of HMDS taken  as  0. 

The a c i d s  w e r e  c h r o m a t o g r a p h e d  in a thin l a y e r  of c e l l u l o s e  and on type  "C" [" fas t" ]  p a p e r  in the 
e t h a n o l - a m m o n i a - w a t e r  (95 : 5 : 5) s y s t e m  with B r o m p h e n o l  Blue as  the c h r o m o g e n i c  agent .  The r e s u l t s  
of  e l e m e n t a r y  a n a l y s i s  c o r r e s p o n d e d  to the c a l c u l a t e d  f i g u r e s .  

I s o l a t i o n  of Churn (I). The c o m m i n u t e d  r o o t s  of S e s e l i  t s c h u e n s e  (3 kg) w e r e  t r e a t e d  wi th  me thano l  
(3 x 10 l i t e r s ) ,  and the c o m b i n e d  e x t r a c t  was  c o n c e n t r a t e d  to two l i t e r s ,  d i lu t ed  wi th  w a t e r  ( 1 :2 ) ,  and e x -  
t r a c t e d  wi th  d ie thy l  e t h e r  (5 x 0.5 l i t e r ) .  The e t h e r e a l  e x t r a c t  was  d i s t i l l e d ,  g iv ing  40 g of a v i s c o u s  p r o d -  
uct ,  wh ich  was  d e p o s i t e d  on a c h r o m a t o g r a p h i c  co lumn  f i l l ed  wi th  KSK s i l i c a  ge l  (h=40 ,  d =9 cm) ,  and the 
co lumn was  e lu t ed  wi th  a m i x t u r e  of p e t r o l e u m  e t h e r  and e thyl  a c e t a t e  wi th  g r a d u a l l y  i n c r e a s i n g  c o n c e n -  
t r a t i o n s  of the l a t t e r ,  the vo lume  of e a c h  f r a c t i o n  c o l l e c t e d  be ing  0.6 l i t e r .  

F r a c t i o n s  21-28 (10go of e thy l  a c e t a t e  in p e t r o l e u m  e the r )  y i e l d e d  0.5 g of  a c r y s t a l l i n e  s u b s t a n c e ,  
C22H1807, wi th  mp 212-213°C (MeOH), [ a ] ~ - 2 2 5  ° (c 0.2; e thanol ) .  

2 , 4 - D t n i t r o p h e n y l h y d r a z o n e  of (I). A f r e s h l y  p r e p a r e d  so lu t i on  of  2 , 4 - d i n i t r o p h e n y l h y d r a z i n e  was  
added  to a s o l u t i o n  of  0.03 g of the s u b s t a n c e  in e thano l .  A f t e r  a day ,  c r y s t a l s  d e p o s i t e d  wi th  mp 216-218°C 
(ethanol) .  

Methyl  E t h e r  of (I). A s o l u t i o n  of d i a z o m e t h a n e  in e t h e r  was  a d d e d  to a s o l u t i o n  of 0.1 g of the s u b -  
s t a n c e  in the s a m e  so lven t .  The m i x t u r e  was  l e f t  fo r  12 h, and then the e t h e r  was  e v a p o r a t e d  off and the 
r e s i d u e  was  w a s h e d  wi th  e t h e r .  A s u b s t a n c e  wi th  mp 69-70°C was  ob ta ined .  

Nodakene t in .  A s o l u t i o n  of  0.2 g of chuin in a 5% so lu t i on  of KOH in m e t h a n o l  was  h e a t e d  o n t h e w a t e r  
ba th  fo r  3 h. The l iqu id  was  d i lu t ed  wi th  w a t e r ,  the me thano l  was  d i s t i l l e d  off in vacuum,  and the so lu t i on  
was  a c i d i f i e d  wi th  5% H2SO 4 and was  t r e a t e d  wi th  e t h e r  (3 x 50 ml) .  The e t h e r e a l  e x t r a c t  was  w a s h e d  wi th  
3% Na2CO 3 so lu t ion ,  d r i e d ,  and d i s t i l l e d .  This  gave  a s u b s t a n c e  wi th  mp 186-188°C (ethanol) ,  [ a ] ~ - 2 6  ° 
( c h l o r o f o r m ) .  

p - H y d r o x y p h e n y l g l y o x y l i c  Ac id .  Solu t ion  A was  a c i d i f i e d  and t r e a t e d  wi th  e t h e r  (3 × 30 ml ) ,  and the 
s o l v e n t  was  d i s t i l l e d  off. C o l o r l e s s  a c i c u l a r  c r y s t a l s  d e p o s i t e d w t t h  mp 176-177"C (benzene) ,  R f  0.74. 

p - M e t h o x y p h e n y l g l y o x y l i c  A c i d .  The me thy l  e t h e r  of chuin (0.5 g) was  t r e a t e d  as  d e s c r i b e d  above ,  

g iv ing  an ac id  wi th  mp  85-86°C and R f  0.42. 

Methyl  p - M e t h o x y p h e n y l g l y o x y l a t e .  Methyl  p - h y d r o x y p h e n y l g l y o x y l a t e  was  d i s s o l v e d  in a c e t o n e ,  an 
e x c e s s  of d t a z o m e t h a n e  was  added ,  the m i x t u r e  was  l e f t  f o r  12 h, and the s o l v e n t  was  e v a p o r a t e d .  An o i ly  

n e u t r a l  s u b s t a n c e  wi th  M + 194 was  ob ta ined .  
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S U M M A R Y  

The roo ts  of Sesel i  t schuense  E. Nik., sp. novo, have yielded a new coumar in  C22H180~ with mp 212- 
213.5°C, [a]}~-225 (c 0.2; ethanol),  which has been cal led chain. On the bas i s  of NMR, m a s s ,  IR, and UV 

" spec t r a  and the products  of alkaline methanolys i s ,  and de r iva t ives ,  it has been es tab l i shed  that chain is an 
e s t e r  of p-hydroxyphenylglyoxyl ic  acid and nodakenetin.  

This is the f i r s t  t ime that p-hydroxyphenylglyoxyl ic  acid has been found in acyla ted  coumar ins .  
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