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POUR NEW P1IENOI.IC CONSTITUENTS PROM 1,ICORICR ( H O O T  OF G L Y C Y H K H I Z A  SSP. 1 

Compound 1  ( s e r n i l i r . o i s o f l a v o n ~  R l ,  C z o H I s O s ,  w a s  o b t n i n r d  a s  c o l o r l e s s  n e e i l l r s ,  mp 

1 3 1 - l 3 ? ' C  . The u r  abaorpLio%\ mnximiim at 2 6 5  nm I l o g  E ~ 4 . 4 3 1  nnhd t h e  11. absorption 

a t  1 6 5 5  c m - 1  snngpstrd t h a t  i t  i s  an i s o f l n v u n c  derivative." I t s  lH n m r  spectrum 

showed two sets of m e t a - c o u p l e d  aromatic p r o t o n s  I S  6.21 and 6 . 3 7 ,  a n d  6 . i Z  and  

6 . 9 0 ,  e a c h  d, 5 2 2 . 0  H z ) ,  a p r o t o n  on a y - p y r o n e  r i n g  I S  8 . 3 1 ,  5 1 ,  and signals o f  
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r i n g s  A a n d  r i n g  n ,of  8 ,  r . e s p e ~ . t . i v e l y .  'This  i r ~ d i c a t e r i  t h a t  r i ~ ~ g  i nf' 3 hea i s  ;I 

m c t h o x i ~ l ,  a e l  ulld n lh?Cir~\?I  gr011ps a n d  r111B I 3  iieilrci :i p r e n \ - I  a n d  a lhydrosy1 

g ro i1ps .  s i n r e  u l l  t h e  a r o m a t i c .  p r u t o n i  ;rppcnl-<.d 2,s s i n g l e t . ,  a prri , ) .1 a n d  n 

l ~ y d r o s v l  g r o u p s  osi ring 11 h a v e  t .  I I  I C - 8  and 0 - 9 .  L l ~ r m ~ c a l  s h i f t s  o f  

aromnt i c  p r o t < , n s  o f  3 i n  ClIi:l, i s e r r  v e r y  s ~ s t i l n r  t o  t h o s e  u f  f i c ~ f o l  i n 0 1 1 9  191 r x -  

c e p t  t h a t  3 I a c l i r 4  H - 1  s i g n a l  nnil t h u i ,  li-I s i i l n n l  s h l f t r r i  t o  u p f i r i d  16 6 . 2 5 1  

cumpared IU t h a t  c,f $1 I S 6 . 1 2 1 .  T h ~ s  a ~ z g g r a t b  LhuL 3 has t h e  same s u l ~ s t i t n t i i , ~ ~  

p a t t r r n  as t h a t  i , C  9 c ~ c c p t  t hn t .  3 hers ; i t #  udr i i t . ion i l l  o x y g r l l  f u u < : t ~ o r ~  a t  ? - I ,  i w h l c t i  

m u s t  b e  a m r t h o x r  g1-<,1tp. T h i s  was cc>nf  i  m e d  11). nu, . l  e a r  O i ~ e t I ~ i l ~ i b v ~ ~  ~ r f ~ ~ t .  I nee) ex-  

p e r i m e n t s .  T r r a d ~ n t l z , ! ~  i ~ f  t h e  m e t l r o s r l  prutriu 18 3 .891  r e s u l t e d  i r i  i x O e ' s  or*  H - l l a  

a t  S 5.53 I R % 1  nrrd Lhe o l c f i n i i  p r o t n ! ~  of a p r e n y l  s m u p  at. 6 5 . 2 5  1 1 % 1 .  'Thus 

cornpo~lnd  3 %was d ~ t . e r m i n e i 1  as I - m r t , h n i y f l c i  f r i l  i i l o l  . Z O  

30% P d 4 / H 2  

Ac OH 

8 - I m/z 206(46%) 
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g l u c i ~ l u l - t y p e  n ~ u g e n  s u b s t i  t u r n t , ~ .  'l'lre l r i t .ennc m s  f r a g m e n t  p e a k s  a t  in i z  2 3 5 .  1111 

( C ,  i l l r  @ O l  i and  l 3 i . 0 2 1 1  I I I I  ?onfirmcd r h n t  r i n g  .4 hears two t ! y d r m ? l  g r u ~ ~ p s  

r i n g  R bears t w ~ ,  m v t h o s i l ,  o n e  p r r n y l ,  a n d  unr i h y d ~ u x y l  g r o u p s .  The  srlb- 

s t i t u r r ~ t  p s i t , i o n s  o n  r i n ~  R were e s t ; ~ l r l ~ s h e d  as t ' o l l o ~ ~ s .  C h c m ~ c a l  s h i f t s  o f  t h e  

m c t h , ~ s . v l  c a r b o n s  ( 8  5 5 . 6   DIM^ 6 2 . Z i  i n i 1 l c a t . d  t h a t  ~ 6 .  u f  t h e  O Y e  g r o u p s  1 6  6 2 . 2 1  

h a s  d i o r t h i > - s ~ ~ h ~ t i t u e n t . ~ . ~  8 s u g g c i t r n ~  Lhnt  t h ~  O'lr g r o u p  t o  br. a t  C - 2 '  . 11.- 

r a d i a t i o n  o f  t h e  ONr s i g n a l  at S : i . i 6  p r m d u c 4  1 5 %  rmr o n  t h e  prot .on a t  S 6 . 3 6  

IH-5' I ,  w h i l e  i r r a d l n t  l n r r  r , f  Lhr l a t t e r  p r o t o t ,  v e s u l  ted i n  10% nOe n o  t h e  formel .  

p r o t o n s .  o n  t h e  o t t r r r  h a n d ,  i r r a d ~ n t i o n  o f  t h e  m r l h y l r n a  p i < i t . n n s  ut  S I .  I R  ( H - M I  

produced not's or8 t h e  OMr a t  6  3.Ci9 ( 6 % )  a n d  t h e  nvom8aLic p r o t o r )  iH-61 a t  6 8 . 0 9  

1 2 3 8 1 .  Thus  t h e  s t r u c t u r c  4 r ias n s s i g n c d  Cur. t.111~ compound,  ~'111c.li mus t  be  t h e  

p r e c u r s o r .  of g : l n r ' ;%r ,n~n  1  ! I I ) . z Z  1 I t r ~ a t m r r 8 t .  o f  4 iwit.11 g u l ~ j ~ l ~ o s ~ ~ t i i ~ r i r ~  uclr i  

i n  i :HzC1~ p r ~ d i l c e d  1 1 .  To o u r  p r r s ~ n t  l i n o w l ~ ~ d q r ,  s u r h  p h r n y l u c e t o p l ~ r r ~ ~ r r r  d e r i a z l -  

t i v e  1s t h e  f~ rst ,lcnrr.r.ellci? i n  1 i c o t . l c r ,  atid  he nzmr. 1 icnrl  phr,nnlic is ~ p v ~ ~ m s e d .  

rn/z 235.1311 - 4 

C14H1903 

o f  t h e  t h i r t e e n  p h r n c l l i ( .  ~ o ~ ~ , ~ ~ t x ~ r l s  uh, ,ar  i s ~ l i ~ t e d ,  I i c i> f l i i v01#01  s t ~ c ~ ~ ~ ~ l  : ~ p p l ~ e < ~ i a I , l * :  

n e m a t o c ~ d ; r l  a c t i v i t y  n g ; i l n s t  t t lv I  o f  . a ,  w t l i l r  L l l r  o l h r r s  w a r e  

v e ~ k l y  or not.  :rt a 1 1  n c t i \ i . .  ' t  i l l  he rop i ! rLwl  e l s c w h r r r .  
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! r a i . h  I H ,  b r  6 ,  OH x 2 1 .  ' H  N m r  ICDCI* I :  6 1 . 7 6 ,  1 . 7 7 0 ,  1 . 7 7 3 ,  1 . R 3  l c a c h  311, s ,  

1 1 - 1 ,  H - 5 ' ,  1 - 4 "  1 - 5 ' 1 ,  3 . 2 8 ,  1 . 3 9  ( c u c h  ZH, t d ,  J : b . 5  H z ,  H-1 '  a i d  H - I " ) ,  3.3.1  

I L H ,  m ,  11-61. 3 . 5 9  ! I H ,  t ,  J = l 0 . 9  H z ,  H - 6 1 ,  3 . 9 2  (311, s ,  W r l ,  4 . 1 6  1111, , I d ,  

. J :10 .9 ,  5 . 2  H z ,  H - 6 : i l ,  5 . 2 1 ,  5 . 2 9  l e a r h  1H,  t \ ; i t h  f l n e  s p l i t t  i n y s ,  6 .  H z ,  H-2' 

:in11 H - 2 " 1 ,  3 . 3 0  I l H ,  hr  s ,  O H ] ,  5 . 5 7  I I H ,  b r  s ,  O H ) ,  5 . 5 9  I I H ,  d ,  .J:6. 1 H z ,  ti- 

I l a l ,  6 . 2 5  I l H ,  s ,  I ,  6 . 3 3  I l H ,  s ,  H - 1 0 1 ,  6 . W  ( L H ,  5 ,  H - i ) .  

I i v d r o j e n a t i o n  o f  I - > f e t h o r y f i c l f o l i r l o l  1 3 )  

Compuuni l  3  I 5  m41 was h y d r m g e n n t e d  w i t h  H z  4 I r g / c m l  oi,er. 3 0 %  I'd-C i n  r t i r a r ~ o l -  

; i c e t i c  a r i d  I 1.5 rnl 1 i n r  6  h  t g i v e  i s o f l a v u r l  8 a s  at8 o i l  1 3  m s l .  E l - ? I s :  428  

l ? l l ' ! 3 h l ,  3 i 1 1 2 6 1 ,  3 1 3 ! l O l ,  2 2 1 1 1 5 1 ,  2 2 3 1 1 0 0 1 ,  2 0 7 1 1 0 1 ,  2 0 6 1 4 6 1 ,  2 0 3 1 2 4 1 ,  1 9 3  

1 1 9 1 ,  1 6 7 1 2 9 1 .  

1 , i c o r i ~ h r n o n r  ( 4  1 

IComponnd 4 c r > ~ s t a l  l i z e s  f rom e t h e r - h e z a n r  a s  r . o l o r l e s s  n e e d l e s ,  mp 1 : - I :  , l i v  

XRI ( a h  1 . 2 6 1 ,  27R 1 1 . 1 8 1 ,  3 1 5  I I . .  1 :  16:JO, 1 6 2 0 ,  1 6 0 0 .  IiI-!Is: 3 i 2 L ? I I + i 6 i i l ,  

3 5 4 1 3 7 1 ,  2 3 6 1 2 9 1 ,  2 3 5 1 1 0 0 1 ,  2 2 1 1  1 5 1 ,  1 6 7 1  1 6 1 ,  1 3 7 1  1 5 1 .  HH->Is, m/i: 3 7 2 .  1 3 7 1  [ ? I l a  

lC1111 i rOa  r e q u i r e s :  3 i 2 . 1 i i l I .  '11 Nnir ( C D C I ?  I :  6 1 . 6 5  1311, d ,  J-11.9 H z ) ,  1  . i- i  

1311, h r  s i .  :1 .26  1211. tlr d ,  6  I t i - 1  3 . 6 9  1311, s .  2 ' - O Y e I ,  3 . 7 6  1311, s ,  

I ' O I I  1 .  I 8  1 2 H ,  s ,  H - X I ,  5 . 1 5  I I H ,  t  -1t.h f l n c  i p l ~ t t . i n g s ,  J : b . 5  H z ,  H - 2 " 1 ,  

6.112 1111, hr. s ,  O l l l ,  l j . 3 1  i l l l ,  d ,  2 .  I ,  I - :  6 . 3 6  I I H ,  s, - ' I ,  6 . 1 3  1111, 

r i d ,  J 2 . 4  8 . 9  l l z ,  t i  1 ,  7. i 6  I l H ,  h r  s ,  O l l i ,  8 . 0 9  I I H ,  i l ,  8  I 1 1 - w ,  1 2 . 2 8  

I I H ,  br s ,  O H ) .  

I C o n v e r s l o n  o f  L i c o r i p h e n o n c  ( 4 )  LC, G a n r a o n l r i  I I I l l  

4 m l ~ t u r v  of 4 1 3  my)  a n d  p o l y p h o s p l r o r i c  a c i d  1 1 2  my 1 i n  ,d ry  m e t h y i e n e  c t l l o r i d e  I 2  

ml 1 w a s  h e a t e d  a t  iO'C f o r  2 0  m i n .  ? l e t ,hano l  ( 1 0  m l  I was a d d e d  t o  t h e  r e a r t i a n  mix- 

t18r.c and t h e  w h o l e  *cis ~ o n c c n ~ r i l t < ~ d  t o  d r y n e s s .  Thi: r.eslduc= W A S  purified 1,)- 

p r rp i l r t l t  i vc  t . l c  i 1 ,  b e n z e n e - a c e ! o r r r 5 :  1 )  L O  g l u e  1 1  ( 1  . 5  m g l ,  w h i c h  was  

i d e r l t i r . a l  w i t h  c o n c n o n i n  1  l t l c  a n d  111 n m r  c o m p a r i s o r , s l .  
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