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Abstract - A novel isoprenylated spiro-compound named kazinol 
P (&I was isolated from a benzene extract of the root bark of 

Broussonetia kazinoki Sieb. (Japanese name "Himekozo", Moraceael. 

The structure was shown to be 1 on the basis of spectral evidence. 
Kazinol P is regarded biogenetically as a variation of a flavan 

and/or a 1,3-diphenylpropane derivative, such as kazinol E (2-1 

and kazinol C (61. 

Previously we reported the structure determination of isoprenylated flavans and 

isoprenylated 1.3-diphenylpropane derivatives obtained from the extract of the 

root bark, or cortex of Broussonetia kazinoki Sieb. (Japanese name "HimekEzo', 

Moraceael .' In the course of our studies on the components of the same plant, 

kazinol P was isolated from the root bark. In this paper we report the structure 

determination of the compound. The benzene extract of the root bark was dissolved 

in methanol. The methanol extract was fractionated sequentially by the deactivated 

2 silica gel column chromatography and preparative tlc, resulting in the isolation 

of 1 (1.0 x % from the root bark1 . 
Kazinol P (1) was obtained as colorless needles, mp 163-168 'C. lCilil 0' (CHCl31, 

+ M =460.2576, C30H3604, positive to ferric chloride test and sodium molybdate test. 3 

The compound 1 showed the following spectra; ir vKBr an-': 3430 (brl, 1650, 1590 max 

(shl, 1575; uv Lmax EtOH nm (logtl: 211 (4.611, 228 (infl. 4.291, 240 (infl. 4.171, 

282 (3.93). The ir spectrum showed the presence of hydroxyl groups, a conjugated 

carbonyl group, and a benzene ring. The 'H nmr spectrum of 1 (400 MHz, CDCl31 was 
analysed by comparing it with those of isoprenylated flavan derivatives and 1.3-di- 

phenylpropane derivatives.ls4 The spectrum showed the following proton signals: 



1: R = H  -, 
* 

l a :  R = C H 3  
?.% 
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T a b l e  1 13c nmr s p e c t r a  o f  1, 2, 1, a n d  4 

C-NO. 1 - 2  - 4  - 3  - 

s o l v .  A  A B B 

s o l v e n t :  A; CDCl 8; dmso-d6 
3  

a - e : Ass ignments  may be i n t e r c h a n g e d  i n  e a c h  column 

T a b l e  2  'H nmr c h e m i c a l  s h i f t s  (ppml T a b l e  3  nmr c h e m i c a l  s h i f t s  (ppml 

o f  m e t h o x y l  g r o u p s  

6.07 5.17 5 . 2 1  3.82 3.80 X 2  3 .77  

+ 0 . 1 8  -0 .20 -0 .21  3 . 8 3  

measured  i n  CDC13 measured  i n  CDCl 
3  

1) p r o t o n s  o f  two 3 , 3 - d i m e t h y l a l l y l  g r o u p s ,  b 1 . 6 9 ,  1 . 7 3  ( e a c h  3H, d ,  J=1), 1 . 7 6 ,  

1 .80 (each 3H. s ) ,  3.37 (4H, m ) ,  4 .92  ( 1 H .  b r  t ,  J = 7 ) ,  5.10 ( 1 H .  b r  t ,  J = 7 1 ,  2) 

p r o t o n s  o f  1 . 1 - d i m e t h y l a l l y l  g r o u p ,  h 1 . 3 6  (6H, s )  , 4 .97  ( 1 H .  d d ,  J=1 a n d  8) , 5.00 

( l H ,  d d ,  J=1 a n d  1 5 1 ,  6 .25  ( l H ,  d d ,  J = 8  a n d  1 5 ) ,  3) for?= m e t h y l e n e  p r o t o n s ,  h 1.55- 

1 .70  (2H, m ) ,  1 . 9 3  ( l H ,  m ) ,  2 .18 ( l H ,  r n ) ,  41 o n e  m e t h i n e  p r o t o n ,  6 5 .76  ( l H ,  dd, 

J=1 a n d  4 ) ,  a n d  51 two o l e f i n i c  p r o t o n s ,  i, 5.60 ( l H ,  s )  , 7.38 ( l H ,  s ) .  The cou- 

p l i n g  p a t t e r n s  o f  t h e  rne thy lene  a n d  m e t h i n e  p r o t o n s  w e r e  s i m i l a r  t o  t h o s e  o f  t h e  

r e l e v a n t  p r o t o n s  o f  f l a v a n  d e r i v a t i v e s .  l a r 4  T r e a t m e n t  of w i t h  d i m e t h y l  s u l f a t e  

a n d  p o t a s s i u m  c a r b o n a t e  i n  a c e t o n e  gave a d i m e t h y l  e t h e r  ($1, which  is  n e g a t i v e  

t o  t h e  f e r r i c  c h l o r i d e  t e s t .  From t h e  a b o v e  r e s u l t s  a n d  t h e  sod ium m o l y b d a t e  test.  

k a z i n o l  P seems t o  b e  a f l a v a n  d e r i v a t i v e  h a v i n g  a 1 , l - d i m e t h y l a l l y l  g r o u p  and two 

3 , 3 - d i m e t h y l a l l y l  g r o u p s ,  and *-dihydroxyl g r o u p s  i n  t h e  m o l e c u l e  

The 13c nmr s p e c t r u m  was a n a l y s e d  by o f f - r e s o n a n c e  d e c o u p l i n g  t e c h n i q u e  and by 



comparison wi th  t h e  s p e c t r a  o f  t h e  o t h e r  i sopreny la t ed  f l a v a n  d e r i v a t i v e s ,  kaz ino l s  

E (;)la and H . ' ~  The spectrum showed t h e  fo l lowing carbon atom s i g n a l s :  1) carbons 

i n  two 3 .3-dimethyla l ly l  groups (C-14 - C-23). 2) carbons i n  a  1 .1-dimethyla l ly l  

group (C-9 - C-13) , 3) one oxygenated methine carbon and two methylene carbons 

( C - 2  - C - 4 ) .  and 4 )  carbons i n  a h e m s u b s t i t u t e d  benzene r i n g  LC-1'- C - 6 ' ) .  Com- 

pa r i son  o f  13c nmr spectrum of 1 wi th  those  of spi robroussonin  B (3)  and caesa lp in  

J ( t i 6  i n d i c a t e d  t h a t  s i g n a l s  a t  b 43.2, 172.9 and 186.0 a r e  a s s i g n a b l e  t o  s p i r o -  

carbon atom, oxygenated o l e f i n i c  carbon atom, and carbonyl carbon atom, r e spec t ive -  

l y  (Table  1) .  This r e s u l t  sugges t s  t h a t  would involve  a  3-oxygenated 2.5-cyclo- 

hexadienone r i n g  w i t h  t h e  spi ra-carbon atom i n  t h e  s t r u c t u r e .  The above s p e c t r a l  

da ta  and t h e  b i o g e n e t i c  analogy t o  t h e  f l avan   derivative^,'^'^ k a z i n o l s  A (1) and 

E ( Z )  ,la and a l s o  t o  t h e  1.3-diphenylpropane d e r i v a t i v e s , '  k a z i n o l s  C (6)1a and J 

(1) ,lb ob ta ined  from t h e  p l a n t s  o f  Broussonet ia  s p e c i e s ,  l e d  us t o  t h e  assumption 

t h a t  t h e  carbon s k e l e t o n  o f  kaz ino l  P is  2 ' .  
In t h e  'H nmr spectrum of  1, t h e  s i g n a l  a t  E. 7.38 is  ass igned t o  t h e  proton a t  C-5 - 
p o s i t i o n  by comparison o f  t h e  chemical  s h i f t  va lue  of t h e  s i g n a l  wi th  those  of t h e  

5 r e l e v a n t  p ro ton  s i g n a l  o f  ;! and q , 6 ' 7  and by cons ide ra t ion  o f  t h e  paramagnetic 

e f f e c t  o f  t h e  B r i n g .  The l o c a t i o n  of t h e  1 , l - d i m e t h y l a l l y l  group a t  C-6 p o s i t i o n  

was confirmed by t h e  NOE experiment a s  fo l lows:  when t h e  methyl s i g n a l  a t  6 1.36 

(6H. sl w a s  i r r a d i a t e d ,  t h e  NOE was observed i n  t h e  proton a t  C-5 ( 6  7.38,  1 5  %) . 
This r e s u l t  was f u r t h e r  suppor ted  by t h e  comparison of t h e  chemical  s h i f t  va lues  of 

t h e  o l e f i n i c  proton s i g n a l s  o f  1 , l - d i m e t h y l a l l y l  group of 1 with  those  o f  t h e  r e l e -  

vant  proton s i g n a l s  o f  2, as fo l lows:  t h e  o l e f i n i c  proton s i g n a l  a t  C-12 p o s i t i o n  

of s h i f t e d  downfield from t h e  r e l e v a n t  p ro ton  o f ,  wh i l e  t h e  proton s i g n a l s  a t  

C-13 p o s i t i o n  s h i f t e d  u p f i e l d  by t h e  a n i s o t r o p i c  e f f e c t  of t h e  carbonyl group (Table  

2 ) .  From above r e s u l t s  and t h e  b i o g e n e t i c  analogy t o  t h e  f l a ~ a n ' ~ ' ~  and 1.3-di- 

phenylpropane de r iva t ives1  obta ined from t h e  p l a n t s  of Broussonet ia  s p e c i e s ,  t h e  

S t r u c t u r e  of kaz ino l  P is  poss ib ly  r ep resen ted  by 1 o r  1". 
Between them, 1 was p r e f e r r e d  based on t h e  fo l lowing s p e c t r a l  d a t a :  I n  t h e  13c nmr 

spectrum of 1, t h e  chemical s h i f t  va lues  o f  t h e  carbon atoms of B r i n g ,  except f o r  - 
t h e  carbon atoms a t  C - 1 ' ,  2 '  and 5 '  p o s i t i o n s  which a r e  a f f e c t e d  by s u b s t i t u e n t  

e f f e c t ,  were s i m i l a r  t o  those  of t h e  r e l e v a n t  carbon atoms of 2 (Table  1 ) .  The 

presence  of methoxyl group a t  C-3' p o s i t i o n  o f  l a w a s  supported by c o n s i d e r a t i o n  Of 

t h e  chemical  s h i f t  va lues  of t h e  proton s i g n a l s  of methoxyl groups of kc, kaz ino l  A 

t r i m e t h y l  e t h e r  (55) , 4  and kaz ino l  I t r i m e t h y l  e t h e r  (8) (Table 3 ) .  I n  t h e  'H nrnr 
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s p e c t r u m  o f  la, o n e  o f  t h e  m e t h o x y l  g r o u p s  s h i f t e d  0 . 2 3  ppm u p f i e l d  f r o m  t h e  

a n o t h e r  o n e .  T h i s  r e s u l t  c a n  b e  e x p l a i n e d  b y  t h e  d i a m a g n e t i c  e f f e c t  o f  t h e  A r i n g .  

~ a z i n o l  P  i s  r e g a r d e d  b i o g e n e t i c a l l y  as a v a r i a t i o n  o f  a f l a v a n  a n d / o r  a 1 .3-di -  

p h e n y l p r o p a n e  d e r i v a t i v e ,  s u c h  as k a z i n o l  E ( 2 )  a n d  k a z i n o l  C ( 5 ) .  
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