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We have  p r e v i o u s l y  [1, 2] r e p o r t e d  the  i so l a t i on  f r o m  F e r u l a  c o n o c a u l a  of two new t e r p e n o i d  c o u m -  
a r i n s  - c o n f e r o l  and  c o n f e r o n e  - fo r  which  the p r o b a b l e  f o r m u l a s  (I) and (II), r e s p e c t i v e l y ,  have  been  p r o -  
posed :  

GH Cli2-O'~O~ 0 
H o ~  

Ocff 3 CH 3 ~. CH s CH a 

It  was shown by m e a n s  of NMR s p e c t r a  tha t  the  OH g roup  in (I) is a x i a l  and is l o c a t e d  a t  C s o r  a t  C~. 
The p o s i t i o n  of  the  h y d r o x y l  in (I) and of  the  c a r b o n y l  in (ll) a t  C s was s u g g e s t e d  by ana logy  with o t h e r  
compounds  of  th is  g r o u p .  

In the  p r e s e n t  p a p e r ,  we g ive  the r e s u l t s  of a s tudy  of  the s t r u c t u r e  and s t e r e o c h e m i s t r y  of c o n f e r o l  
ob ta ined  by  the u s e  of e u r o p i u m  t r i s ( d i p i v a l o y l m e t h a n a t e )  Eu(DPM)3* as  s h i f t  agen t  in NMR s p e c t r a  [3-5].  

To ob ta in  the  va lue s  of AEu,  r e p r e s e n t i n g  the downf ie ld  s h i f t  of the  s i g n a l  on the  add i t ion  of a m o l e  
of Eu(DPM) 3 to a m o l e  of  c o n f e r o l , t h e  s p e c t r a t  w e r e  m e a s u r e d  at  v a r i o u s  m o l a r  r a t i o s  of r e a g e n t  to s u b -  
s t a n c e  with  the  s u b s e q u e n t  e x t r a p o l a t i o n  of th is  r a t i o  to 1. 

5, ppm, multiplicity, AEu 
Group:a J, Hz (CDC13) 

Cs_CH ~ 0,89; s. 3,72 

Cs_CHna 0,85; s. 2,02 

Cs--CHa 0,85; s. 1,50 
C2--CHs 1,63; s. 0,46 

Cs--H 5,48; broadened signal 0,6,6 
W 1 = 9  Hz 

-T 
Ca--CHzO 4,05 (center of an octet) 0,77 

Jgem=9,7 Hz; Jlvie =3,6 Hz 

Jzvic =5,7 Hz 

* The Eu(DPM) s was k ind ly  g iven  to us by V.  P .  Z v o l i n s k i i  and V. F .  Z a k h a r o v  (P.  L u m u m b a  P e o p l e ' s  
F r i e n d s h i p  U n i v e r s i t y ) .  

t O n  an Ha-100D i n s t r u m e n t  in CDCI3, the s i g n a l  of HMDS be ing  t aken  as  0. 
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Fig.  1. LogAEu as a hmction of log r -3 for  four  configurat ions of the  t e r p e n -  
oid res idue  of confero l ,  a) C6-OH,  t rans  linkage of the r ings ;  b) C s - O H ,  
t r ans  linkage of the r ings ;  c) C8 -OH,  cis linkage of the r ings .  1) C t - C H  2 
equator ia l ;  2) C I - C H  2 axial;  3) points cor responding  to the other  pro tons .  

It  is known [3-5] that  to a f i r s t  approximat ion  the value of AEu is inverse ly  propor t iona l  to the cube 
of the dis tance of the proton f rom the cen te r  of complex  format ion .  In conferol ,  this cen te r  is the oxygen 
a tom of the hydroxy group [6], and the pa ramagne t i c  shif t  of the s ignals  mus t  be substant ia l ly  s m a l l e r  as 
a r e su l t  of coordinat ion with other  he t e roa toms  (in the f i r s t  place,  the carbonyl  of the a - p y r o n e  r ing).  

The dis tances  f rom the hydroxyl  oxygen a tom to the protons ,  the s ignals  of which appear  fa i r ly  c l e a r -  
ly in the s p e c t r u m  and can t he re fo re  be used to de te rmine  the cor responding  values of AEu, were  m e a s u r e d  
for  all the known var ian t s  of the s t r u c t u r e  and s t e r e o c h e m i s t r y  of conferol  on Dreiding models .  

Of the s ix teen poss ib le  i s o m e r s  of conferol ,  to de te rmine  the re la t ive  configuration of the molecule  
it  is n e c e s s a r y  to cons ider  eight va r i an t s .  If the axial  posi t ion of the hydroxy group is taken into account,  
the number  of poss ib le  va r i an t s  becomes  four .  

In Fig.  l b  and c, the dependence of logAEu on log r -s for  all four poss ib le  configurat ions of the t e r -  
penoid r e s i d u e o f c o n f e r o l ,  when the hydroxyl  is located at Cs, is shown. It  can be seen  f rom this f igure 
that  in none of the cases  cons idered  is i t  poss ib le  to draw a s t r a igh t  line through the points .  Converse ly ,  
for  the va r i an t  of the s t r u c t u r e  with the hydroxyl  at C 6 and the equator ia l  location of the methylene group 
at  C1, the points a r e  c l e a r l y  grouped around a s t r a igh t  line (Fig. l a ) .  

The question of the cis  or  t rans  linkage of the decal in nucleus r ema ins  open, s ince the differences  
in the d is tances  f rom the oxygen a tom to the groups mentioned exceed the e r r o r  of m e a s u r e m e n t  only in- 
s ignif icant ly  in the two c a s e s .  Thus,  conferol  has the s t r u c t u r e  (III) or  (IV}. 

"~~I D~3 ~ C H  3 
HO "" ~ H O , " ~  

gH3 CH 3 " CH 3 CH 3 

In view of the fact  that  conferone is obtained by the oxidation of conferol  [2], i t  may  be ass igned a 
s t r u c t u r e  cor responding  to (III) or  (IV) with the oxo group in posit ion 6. 

S U M M A R Y  

On the basis  of a s tudy of the NMR s p e c t r a  of conferol  with additions of Eu(DPM) 3 the molecu la r  
s t r u c t u r e  p roposed  for  it p rev ious ly  has been conf i rmed,  and two var iants  of the re la t ive  configurat ion 
have been given.  Conferone has the analogous s t r u c t u r e  with the oxo group in posit ion 6. 

1. 

L I T E R A T U R E  C I T E D  

V. V. Vandyshev,  Yu. E .  S'klyar, M. E .  P e r e l ' s o n ,  M. D. Moroz,  and M. G. Pimenov,  Khim. P r i rodn .  
Soedin., 670 (1972). 

697 



2. 

3. 
4. 
5. 

6. 

V. V. Vandyshev, Yu. E.  Sklyar, M. E.  Pe re l ' son ,  M. D. Moroz, and M. G. Pimenov, Khim. Pr i rodn .  
Soedin., 669 (1972). 
C. C. Hinckley, J .  Amer .  Chem. Soc., 9_/1, 5160 (1969). 
C. C. Hinckley, J .  Org. Chem.,  3_55, 2834 (1970). 
P.  V. Demarco,  T. K. Elsey,  R. B. Levis,  and E.  Wenkert, J .  Amer .  Chem. Soc., 9___[2, 5734, 5737 
(1970). 
H. Hart  and J.  M. Love, Tet rahedron Lett . ,  625 (1971). 

698 


