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COMPONENTS OF BROUSSONETIA PAPYRIFERA (L.1 VENT. 2.' 

STRUCTURES OF TWO NEW ISOPRENYLATED FLAVANS, KAZINOLS A AND B  

* 
Junko I k u t a  (n8e Matsumotol,  Yoshio Hano, and Taro  Nomura - 

F a c u l t y  of  Pharmaceu t i ca l  S c i e n c e s ,  Toho U n i v e r s i t y ,  2-2-1, 

Miyama, Funabashi-shi ,  Chiba 274, J a p a n  

A b s t r a c t  -- Two new i s o p r e n y l a t e d  f l a v a n s ,  named k a z i n o l s  A 

( 1 1  and B  (21, w e r e  i s o l a t e d  from t h e  benzene e x t r a c t  of t h e  

c o r t e x  of B r o u s s o n e t i a  p a p y r i f e r a  (L.1 Vent .  ( J a p a n e s e  name 

"Kaz inok i" ,  Moraceae) .  The s t r u c t u r e s  of  k a z i n o l s  A and B  were 

shown t o  b e  1 and 2, r e s p e c t i v e l y ,  on t h e  b a s i s  of  s p e c t r a l  

e v i d e n c e .  

P r e v i o u s l y  we r e p o r t e d  t h e  s t r u c t u r e  d e t e r m i n a t i o n s  o f  two i s o p r e n y l a t d d  c h a l c o n e s  

and two i s o p r e n y l a t e d  f l a v o n o l s  o b t a i n e d  from t h e  c o r t e x  of  B r o u s s o n e t i a  p a p y r i f e r a  -- -- 

(I,. I Vent.  ( J a p a n e s e  name "Kaz inok i" ,  Moraceae) . i n  t h e  c o u r s e  of  e x t e n d e d  

s t u d i e s  of  t h e  benzene  e x t r a c t  o f  t h e  c o r t e x ,  k a r i n o l s  A ILI and B 12) were i s o -  

l a t e d .  I n  t h i s  p a p e r ,  t h e  s t r u c t u r e  d e t e r m i n a t i o n s  o f  t h e  compounds a r e  d e s c r i b e d .  

The benzene e x t r a c t  of t h e  c o r t e x  was d i s s o l v e d  i n  methanol .*  The methanol  e x t r a c t  

was f r a c t i o n a t e d  s e q u e n t i a l l y  by column chromatography and p r e p a r a t i v e  t h i n - l a y e r  

chromatography on s i l i c a  g e l  t o  g i v e  k a r i n o l s  A (I) and B (21. 
Kazinol  A  (5) was o b t a i n e d  as an o i l y  s u b s t a n c e ,  ~ + = 3 9 4 . 2 1 3 8 ,  C21HJ004, e x h i b i t i n g  

p o s i t i v e  f e r r i c  c h l o r i d e  t e s t  and sodium molybdate  t e s t , 3  b u t  n e g a t i v e  Gibbs t e s t .  
4 

Treatment  o f  w i t h  d imethy l  s u l f a t e  and po tass ium c a r b o n a t e  i n  a c e t o n e  gave  a tri- 

methyl  e t h e r  (12) as an  o i l y  s u b s t a n c e .  The compound (;a_) gave t h e  m s  which showed 

t h e  m o l e c u l a r  i o n  peak a t  m/z 436 and e x h i b i t e d  a n e g a t i v e  f e r r i c  c h l o r i d e  t e s t .  

The i r  spec t rum of  1 i n d i c a t e d  t h e  p r e s e n c e  o f  hydroxy l  group 1 3 5 9 5 ,  3540, 3400 

lb r l  6'1 and a r o m a t i c  r i n g  I 1620, 1595 cm-'1. The uv spec t rum showed a b s o r p t i o n  

maxima a t  226 l i n f l . ,  l o g  E=4.661,  276 ( i n f l .  3 . 7 7 ) .  284 (3 .831 ,  and 289 nm l i n f l .  

3.751, which i n d i c a t e d  t h e  p r e s e n c e  o f  a n  uncon juga ted  a r o m a t i c  The 'H 

nmr spectrum of 1 showed t h e  p resence  of  two r , r - d i m e t h y l a l l y l  groups as f o l l o w s :  

6 1 . 7 1 ,  1 . 7 5  l each  3H, a ) ,  1 .76 (6H, s l ,  3.34 (2H, d ,  J = 7 1 ,  3.42 ( Z H ,  d ,  J=6.51,  
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5 .17  ( 1 H .  b r  t ,  5 = 6 . 5 ) ,  5 .32  I l H ,  b r  t ,  J = 7 )  , a n d  a l s o  showed s i g n a l s  o f  ABC type  

a r o m a t i c  p r o t o n s  a n d  a s i n g l e t  p r o t o n  as f o l l o w s :  6 6.36 I l H ,  d ,  J = 2 . 5 1 ,  6 . 3 7  IlH, 

dd,  J = 2 . 5  and 8 1 ,  6 . 9 3  ( 1 H .  d ,  J = a ) ;  6 6 . 8 1  ( l H ,  s ) .  These r e s u l t s  s u g g e s t  t h a t  

k a z i n o l  A (1) p o s s e s s e s  a p e n t a s u b s t i t u t e d  b e n z e n e  r i n g  and a 1 . 2 . 4 - t r i s u b s t i t u t e d  ,. 
b e n z e n e  r i n g .  The r e m a i n i n g  f i v e  a l i p h a t i c  p r o t o n  s i g n a l s  were  a n a l y s e d  w i t h  the  

a i d  o f  o f  s e q u e n t i a l  d e c o u p l i n g  e x p e r i m e n t  and t h e  deduced p a r t i a l  s t r u c t u r e  i s  

shown i n  F i g .  2  a l o n g  w i t h  the c h e m i c a l  s h i f t  v a l u e s  and t h e  c o u p l i n g  c o n s t a n t s  of 

t h e  p r o t o n s  o f  t h e  m o i e t y .  The rns o f  showed t h e  peaks  a t  m/z 272 12) and 1 2 3  

(4, b a s e  peak)  . 5 ' 7  From t h e  above s p e c t r a l  d a t a  a n d  t h e  r e s u l t  o f  sod ium molybdate  

t e s t ,  i t  is  s u g g e s t e d  t h a t  k a z i n o l  A i s  a f l a v a n  d e r i v a t i v e  h a v i n g  two f ,  f -dimethyl-  

a l l y 1  g r o u p s  and an  o r t h o - d i h y d r o x y l  m o i e t y  b o t h  on  t h e  B r i n g ,  and a h y d r o x y l  

g r o u p  an  t h e  A r i n g .  

I n  o r d e r  t o  c o r r o b o r a t e  t h e  s t r u c t u r e  o f  A, t h e  13c nmr s p e c t r u m  of  i was measured,  

and t h e  ca rbon  atoms w e r e  a s s i g n e d  by t h e  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  a s  

w e l l  as by compar i son  o f  t h e  13c nmr s p e c t r u m  o f  w i t h  t h o s e  o f  model compounds 8  

( 5  and 5 )  ( T a b l e  1) .  I n  t h e  13c nmr s p e c t r u m  o f  I, t h e  chemica l  s h i f t  v a l u e s  of  

t h e  ca rbon  atoms of t h e  A and C r i n g s  w e r e  s i m i l a r  t o  t h o s e  of  t h e  r e l e v a n t  carbon 

atoms of 5 e x c e p t  t h e  chemica l  s h i f t  v a l u e s  o f  t h e  ca rbon  atoms a t  t h e  C-2 a n d  C-3 

p o s i t i o n s  which w e 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 s .  The chemical s h i f t  v a l u e s  

o f  t h e  o x y g e n a t e d  ca rbon  atoms o f  t h e  B r i n g  o f  1 w e r e  s i m i l a r  t o  t h o s e  o f  t h e  

ca rbon  atoms a t  t h e  C-3' and C-4' p o s i t i o n s  of i8 and  o t h e r  3 ' . 4 ' - d i o x y g e n a t e d  

f l a v o n o i d s g  ( T a b l e  1 1 .  The s u b s t i t u t i o n  p a t t e r n  i n  t h e  B r i n g  was f u r t h e r  s u p p o r t -  

e d  by t h e  f o l l o w i n q  r e s u l t s .  Dahmi g c. r e p o r t e d  t h a t  t h e  s i g n a l  o f  t h e  d i e -  

s u b s t i t u t e d  methoxy l  ca rbon  n u c l e u s  a p p e a r s  a t &  -60 ppm, w h i l e  t h a t  o f  t h e  mono- 

o r t h o - s u b s t i t u t e d  methoxy l  n u c l e u s  a t  6 + 55  ppm.l0 I n  t h e  case o f  t_a t h e  s i g n a l s  - 
o f  t h e  methoxyl  c a r b o n s  a p p e a r e d  a t  & 55 .0 .  54 .9 ,  a n d  6 0 . 1  ppm s u g g e s t i n g  t h a t  two 

o f  t h e  methoxy l  g r o u p s  a re  d i a - s u b s t i t u t e d  methoxy l  g r o u p s .  On t h e  b a s i s  of  

t h e  CD s p e c t r u m ,  1 was shown t o  h a v e  t h e  ( ? ) - c o n f i g u r a t i o n  a t  C-2 p o s i t i o n .  
11 

From t h e s e  r e s u l t s ,  k a z i n o l  A i s  r e p r e s e n t e d  by t h e  f o r m u l a  1;). 

2 4  -20D,  K a z i n o l  B ( 2 )  was o b t a i n e d  a s  an  o i l y  s u b s t a n c e ,  ~ + = 3 9 2 . 1 9 7 7 ,  C25H2804, [WID 

e x h i b i t i n g  ~ o s i t i v e  ferric c h l o r i d e  test a n d  Gibbs t e s t .  The i r  s p e c t r u m  of  2 
i n d i c a t e d  t h e  p r e s e n c e  o f  h y d r o x y l  g r o u p  1 3615, 3560,  3340 ( b r )  I a n d  a r o m a t i c  

r i n g  1 1625 ,  1590 cm-'I. Trea tment  of Z w i t h  d i m e t h y l  s u l f a t e  and 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  ether ($1 a s  c o l o r l e s s  p r i s m s ,  mp 89-92 O C .  

The compound (221 gave  the rns s p e c t r u m  which showed t h e  m o l e c u l a r  i o n  p e a k  a t  m/z 



I 
solvent: CDCi3 * :  Assignments may be reversed. 

Table 2 Acetylation shifts of aromatic protons of 2 

-0.32 -0.18 -0.25 -0.26 ] 
measured in CDC13 (ppm) 

Fig. 3 The NOE experiments of 2 
8 :  An increase in the signal area. 5.09 

(measured in CDC13) 
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420, and e x h i b i t e d  n e g a t i v e  f e r r i c  c h l o r i d e  t e s t .  A c e t y l a t i o n  o f  2 w i t h  a c e t i c  

a n h y d r i d e  i n  p y r i d i n e  g a v e  a d i a c e t a t e  (?)?I a s  c o l o r l e s s  n e e d l e s ,  mp 140-143 "C, 

t h e  m s  s p e c t r u m  o f  which  showed t h e  m o l e c u l a r  i o n  peak a t  m/z 476.  The u v  spectrum 

of  2 showed t h e  a b s o r p t i o n  maxima a t  233 ( l o g  t = 4 . 4 9 ) ,  268 ( i a f l .  3 .861 ,  276 (4 .00)  , 

285 ( 4 . 0 0 ) ,  a n d  312 nm ( s h  3 .181,  which  was s i m i l a r  t o  t h a t  of 1. The m s  spectrum 

+ 
o f  2 showed t h e  peaks  a t  m/r 392 ( ~ ' 1 ,  377 ( M  -CH31, 336 ( M + - C ~ H ~ I ,  321 (336-CH31, 

270 (2) , 5  255 (270-CH3), 199 (255-C4H8). From t h e s e  r e s u l t s ,  it i s  s u g g e s t e d  t h a t  

k a r i n o l  B is  a f l a v a n  d e r i v a t i v e  h a v i n g  a h y d r o x y l  g r o u p  i n  t h e  A r i n g ,  a n d  a hy- 

d r o x y l  g r o u p  as w e l l  as a 2 , 2 - d i m e t h y l p y r a n  r i n g  s y s t e m  i n  t h e  B r i n g .  The nmr 

s p e c t r u m  o f  2 i n d i c a t e d  t h e  p r e s e n c e  o f  a 3 , 3 - d i m e t h y l a l l y 1  g r o u p  a n d  a 2 , 2 - d i -  

m e t h y l p y r a n  r i n g  s y s t e m  a s  f o l l o w s :  X 1 . 6 8 ,  1 . 7 3  l each  3H, s l ,  3.40 ( l H ,  dd ,  J = 7 . 5  

and 1 5 ) .  3 .45 ( IH,  dd,  J=7 and 1 5 ) .  5 .15  ( I H ,  d d ,  J = 7  a n d  7 . 5 ) ;  s 1 . 4 4 ,  1 . 4 7  (each 

3H, 5 1 ,  5 .57  ( l H ,  d ,  J=101 ,  6 . 3 1  ( l H ,  d ,  J = 1 0 ) ,  and a l s o  i n d i c a t e d  s i g n a l s  o f  four  

a r o m a t i c  p r o t o n s  as f o l l o w s :  6 6.39 ( 1 H .  d ,  J = 2 . 5 ) ,  6 .39 ( 1 H .  d d ,  J-2.5 a n d  9 1 ,  

6 .94 ( l H ,  d ,  J = 9 ) ;  b 6 .75 ( l H ,  s ) .  The r e m a i n i n g  f i v e  a l i p h a t i c  p r o t o n  s i g n a l s  

w e r e  a s s i g n e d  by d e c o u p l i n g  e x p e r i m e n t  as d e s c r i b e d  i n  F i g .  2.  I n  t h e  13c nmr 

Spec t rum o f  5,  t h e  c h e m i c a l  s h i f t  v a l u e s  o f  t h e  c a r b o n  atoms of  t h e  A and  C  r i n g s  

were 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  ca rbon  atoms o f  L, w h i l e  t h e  c h e m i c a l  s h i f t  

v a l u e s  of t h e  oxygena ted  c a r b o n  atoms o f  t h e  B r i n g  were  s i m i l a r  t o  t h o s e  of t h e  

r e l e v a n t  ca rbon  atoms o f  t h e  3 ' , 4 ' - d i o x y g e n a t e d  f l a v a n ~ i d s . ~ ~ ~  i n  t h e  13c nmr 

s p e c t r u m  of z, the s i g n a l s  of t h e  methoql  c a r b o n s  a p p e a r  a t  6 5 5 . 3  and 60.6 ppm, 

s u g g e s t i n g  t h a t  one o f  t h e  methoxy l  g roups  is  d i e - s u b s t i t u t e d .  

'The CD s p e c t r u m  o f  2 s u p p o r t s  t h e  ( 2 1 - c o n f i g u r a t i o n  a t  t h e  C-2 pos i t ion . ' '  From 

above r e s u l t s ,  two p o s s i b l e  s t r u c t u r e s  ( L  and Z _ ' )  w e r e  p roposed .  

The r e s u l t  o f  Gibbs t e s t  b e i n g  t a k e n  i n t o  c o n s i d e r a t i o n ,  t h e  s t r u c t u r e  121 seems t o  

be more f a v o r a b l e  t h a n  t h e  s t r u c t u r e  ( 2 ' ) .  T h i s  r e s u l t  was f u r t h e r  s u p p o r t e d  by 

o b s e r v a t i o n  of the  a c e t y l a t i o n  s h i f t  o f  t h e  a r o m a t i c  p r o t o n  s i g n a l s  o f  z.  
The NOE measurement  o f  2- was c a r r i e d  o u t  a s  f o l l o w s :  when t h e  a r o m a t i c  p r o t o n  

s i g n a l  a t  b 6.75 (C-6'-HI was i r r a d i a t e d ,  t h e  NOE was o b s e r v e d  i n  t h e  p r o t o n  

a t  b 6 . 3 1  (C-14-H, 9 % )  and t h e  p r o t o n  a t  h 5.09 (C-2-H, 4 % ) .  The NOE between t h e  

m e t h y l e n e  p r o t o n s  a t  S 3.40 a n d  3 . 4 5  (C-9-H), a n d  t h e  p r o t o n s  a t  & 5.09 ( C - 2 - H ,  6%)  

and 6 2.09 (C-3-H, 28)  was o b s e r v e d  by t h e  i r r a d i a t i o n  o f  t h e  m e t h y l e n e  p r o t o n  

S i g n a l s  a t  C-9 p o s i t i o n .  These r e s u l t s  a r e  shown i n  F i g .  3. Comparison o f  t h e  

'H nmr s p e c t r a  of  2 a n d  i n d i c a t e s  t h a t  t h e  a c e t y l a t i o n  o f  t h e  p h e n o l i c  hydroxyl  

g r o u p  on t h e  B r i n g  o f  ; ? , caused  a r e m a r k a b l e  d o w n f i e l d  s h i f t  ( -0 .32  ppm) o f  t h e  



p r o t o n  a t  C-6' p o s i t i o n .  On t h e  o t h e r  h a n d ,  a c e t y l a t i o n  of t h e  h y d r o x y l  g r o u p  a t  

C-7 p o s i t i o n  c a u s e d  s m a l l e r  d o w n f i e l d  s h i f t  ( - 0 . 1 8  ppml of t h e  p r o t o n  a t  C-5 

p o s i t i o n  ( T a b l e  2 ) .  T h e s e  r e s u l t s  s u g g e s t  t h a t  t h e  h y d r o x y l  g r o u p  i n  t h e  B r i n g  

is n o t  l o c a t e d  a t  t h e  C-4' p o s i t i o n  b u t  a t  t h e  C-3' p o s i t i o n .  From t h e s e  r e s u l t s ,  

we p r o p o s e  t h e  f o r m u l a  (2) f o r  t h e  s t r u c t u r e  o f  k a z i n o l  8. 

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  w e r e  u n c o r r e c t e d .  A b b r e v ~ a t i o n s :  s = s i n g l e t ,  d = d o u b l e t ,  t = t r i p l e t ,  

m = m u l t i p l e t ,  b r = b r o a d ,  s h = s h o u l d e r ,  i n f l . = i n f l e c t i a n .  The g e n e r a l  e x p e r i m e n t a l  

p r o c e d u r e s  u s e d  a r e  d e s c r i b e d  i n  t h e  p r e v i o u s  p a p e r . 2  The f o l l o w i n g  i n s t r u m e n t s  

W e r e  u s e d :  'H nmr s p e c t r a ;  JEOL GX-400 a n d  V a r i a n  XL-200 FT NMR s p e c t r o m e t e r s :  13c 

nmr s p e c t r a ;  JEOL GX-270 a n d  GX-400 FT NMR s p e c t r o m e t e r s :  o p t i c a l  r o t a t i o n ;  JASCO 

DIP-4; CD S p e c t r a ;  JASCO J -20  ORD s p e c t r o m e t e r .  

I s o l a t i o n  o f  Kaz i r ro l s  A  (11 a n d  B  (21  

The  b e n z e n e  e x t r a c t ,  d e s c r i b e d  i n  t h e  p r e v i o u s  p a p e r , 2  o f  t h e  c o r t e x  ( 3 . 5 0  Kg) o f  

B r o u s s o n e t i a  - p a e y r i f e r a  ( L . )  V e n t . ,  was d i s s o l v e d  i n  m e t h a n o l ,  a n d  t h e  m e t h a n o l  

e x t r a c t  ( 2 8 . 0  g )  w a s  c h r o m a t o g r a p h e d  on  s i l i c a  g e l  ( 3 4 0  g l  u s i n g  b e n z e n e - a c e t o n e  as 

a n  e l u e n t ,  e a c h  f r a c t i o n  b e i n g  m o n i t o r e d  by t l c .  One o f  t h e  f r a c t i o n s  e l u t e d  w i t h  

b e n z e n e  was e v a p o r a t e d  t o  g i v e  t h e  r e s i d u e  ( 9 7 9  m g ) ,  wh ich  was f r a c t i o n a t e d  b y  p r e -  

p a r a t i v e  t l c  ~ c h l o r o f o m  : e t h e r = 4  : 1, a c e t o n e  : h e x a n e = l  : 3 ,  b e n z e n e  : e t h y l  

a c e t a t e = 3  : 1) t o  g i v e  k a z i n o l  A  (1,  334 mgl and  k a z i n o l  B 12, 7  mgl .  * 

K a z i n o l  A (12 

The compound it) was o b t a i n e d  as an  o i l y  s u b s t a n c e ,  !01i7 -11' l c = 0 . 1 3  i n  c h l o r o -  

f o r m ) ,  FeC13 t e s t :  b rown ,  s o d i u m  m o l y b d a t e  t e s t :  o r a n g e ,  G ibbs  t e s t :  brown ( n e g a t i v e )  

H i g h - r e s o l u t i o n  m s :  C a l c d .  f a r  CZ5Hj00q (M', m/z) : 394 .2143 .  Found:  394.2138.  uv  

EtOH 
max nm ( l o g  E l :  226 ( i n f l .  4 .661 ,  276 i i n f l .  3 . 7 7 ) ,  284 ( 3 . 8 3 1 ,  289 ( i n f l .  3 . 7 5 ) .  

i r  v CHCI3 m-l 
max : 3595,  3540 ,  3400 ( b r l ,  1 6 2 0 ,  1 5 9 5 .  ms m/z: 394 ( M ' ) ,  338 ( M + - C ~ H ~ I ,  

272 (2). 271 ,  216 (272-CqH81, 215 (271-C4H8) ,  1 2 3  (4 ,  b a s e  p e a k ) .  'H nmr ( 4 0 0  MHz, 

CDC13): 8 1 . 7 1 ,  1 . 7 5  ( e a c h  3H, s ,  C - l l  o r  C-16-CH3), 1 . 7 6  (6H. s ,  C-11 a n d  C-16-CH3), 

2 . 0 3  ( l H ,  m, C-3-HI, 2 . 1 1  i l H ,  m, C-3-H), 2 .74  (1H. m, C-&HI, 2.90 ( l H ,  m ,  C-4-HI, 

3 .34  (2H,  d ,  J = 7 ,  C-14-H x21 ,  3 .42  (2H. d ,  J = 6 . 5 ,  C-9-H x 2 ) ,  5 .08  ( l H ,  d d ,  J = 2 . 5  

a n d  1 0 ,  C-2-HI, 5 . 1 7  I l H ,  b r  t ,  J = 6 . 5 ,  C-10-H), 5 . 2 8  ( l H ,  b r  s ,  OH), 5 .32  ( l H ,  b r  t ,  

J=7,  C-15-H),  5 . 5 5  I l H ,  b r  s ,  OH), 5 . 5 6  ( l H ,  b r  s ,  OH),  6 .36 ( I H ,  d ,  J = 2 . 5 ,  C-+HI, 

6 . 3 7  ( l H ,  d d ,  J = 2 . 5  a n d  8 ,  C-&HI, 6 . 8 1  ( l H ,  s ,  C-6'-HI,  6 . 9 3  ( l H ,  d ,  J = 8 ,  C-5-HI. 

CD s p e c t r u m  : - 5 0 .  101287 +50 ( c = 3 . 8  x  MeOH). 13c nmr s p e c t r u m  is  
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d e s c r i b e d  i n  T a b l e  I .  

K a r i n o l  A T r i m e t h y l  E t h e r  ( l a )  

A m i x t u r e  o f  k a z i n o l  A (1. 60 mg) , d i m e t h y l  s u l f a t e  ( 0 . 7  m l l  and  p o t a s s i u m  c a r b o n a t e  

( 5  g)  i n  a c e t o n e  (30 mll was r e f l u x e d  f o r  2  h  and  f i l t e r e d .  The f i l t r a t e  was eva- 

p o r a t e d .  Wate r  was added  t o  t h e  r e s i d u e ,  wh ich  was t h e n  e x t r a c t e d  w i t h  e t h e r .  The 

e t h e r  l a y e r  was t r e a t e d  as u s u a l  and f i n a l l y  e v a p o r a t e d .  The r e s i d u e  was p u r i f i e d  

by p r e p a r a r i v e  t l c  ( b e n z e n e )  t o  g i v e  t r i m e t h y l  e t h e r  (la, 37 mg) which showed only 

o n e  s p o t  on t l c .  FeC13 t e s t :  n e g a t i v e .  ms m/z: 436 (M') .  13c nmr s p e c t r u m  i s  

d e s c r i b e d  i n  T a b l e  1. 

K a z i n o l  B ( 2 )  

The compound ($1  was o b t a i n e d  as an  o i l y  s u b s t a n c e ,  l s 1 i 4  -20-  ( c = 0 . 3 8  i n  c h l o r o -  

f o r m ) ,  FeC13 t e s t :  n e g a t i v e ,  Gibbs  t e s t :  b l u e  ( p o s i t i v e ) .  H i g h - r e s o l u t i o n  ms: 

C a l c d .  f o r  C25H2804 iM+, m / z ) :  392.1985.  Found: 392.1977.  EtoH nm ( l o g  t : uv 'max 

2 3 3  ( 4 . 4 8 1 .  268 ( i n f l .  3 .861 ,  276 ( 4 . 0 0 ) .  285 ( 4 . 0 0 ) .  312 ( s h  3 . 1 8 ) .  i r  v MC13 
max 

- 1 cm : 3615,  3560, 3340 (br), 1650 (sh), 1635  ( s h l ,  1630 ( s h ) ,  1625 ,  1590 .  m s  m/z: 

392 ( M ' ) ,  377 ( M + - c H ~ ) ,  336 (M+-c4H8), 321 (336-CH3), 270 [ ? I .  255 (270-CH3), 199 

(255-C4H8), 1 2 3 .  'H nmr (400 MHz, CDC13) : b 1 . 4 4 ,  1 .47  ( e a c h  3H. s ,  C-16-CH3), 

1 . 6 8 ,  1 . 7 3  ( e a c h  3H, s ,  C-11-CH3), 1 .99  ( 1 H .  m ,  C-3-HI, 2 .09 ( I H ,  m ,  C-3-HI, 2.75 

( l H ,  m ,  C-4-HI, 2.90 ( 1 H .  m ,  C-4-81, 3.40 ( l H ,  dd ,  J=7 .5  and  1 5 ,  C-9-H), 3.45 ( l H ,  

d d ,  J=7 and  1 5 ,  C-9-HI, 5 .09  I l H ,  dd ,  J=2  and  1 0 ,  C-2-HI, 5 . 1 5  i lH ,  d d ,  J = 7  a n d  7 .5 ,  

C-10-H), 5 . 2 5  (IH, b r  s ,  OH), 5 .57  ( l H ,  d ,  J = 1 0 ,  C-15-HI, 5 .57  ( l H ,  b r  s ,  OH), 6.31 

( l H ,  d ,  J = 1 0 ,  C-14-HI. 6 .39 I l H ,  d d ,  J = 2 . 5  a n d  9 ,  C-6-HI, 6.39 ( l H ,  d ,  J = 2 . 5 ,  C-8- 

H I ,  6.75 ( 1 H .  s ,  C-6'-HI, 6 . 9 4  ( l H , d ,  J=9,  C-5-HI. CD s p e c t r u m  : -198,  

- 4  
+33 ( c = 6 . 2  x  1 0  , MeOH) . 13c nmr s p e c t r u m  i s  d e s c r i b e d  i n  Table 1. 

K a r i n o l  B Dimethy l  E t h e r  ( 2 a l  

A m i x t u r e  of k a z i n o l  B (2, 32 m g ) ,  d i m e t h y l  s u l f a t e  ( 0 . 5  ml)  and  p o t a s s i u m  c a r b o n a t e  

( 5  gl i n  a c e t o n e  (30  m l )  was r e f l u x e d  f o r  2  h  and  t r e a t e d  as u s u a l .  The r e a c t i o n  

p r o d u c t  was p u r i f i e d  by p r e p a r a t i v e  t l c  ( b e n z e n e )  t o  g i v e  d i m e t h y l  e t h e r  2 ,  19 

mg) .  The compound (5) was o b t a i n e d  as c o l o r l e s s  p r i s m s ,  mp 89-92 'C, FeC13 t e s t :  

n e g a t i v e .  The 13c nmr s p e c t r u m  is d e s c r i b e d  i n  T a b l e  1. 

K a z i n o l  P D i a c e t a t e  ( 2 b )  

A m i x t u r e  o f  k a z i n o l  B (2, 5 .5  mg) , a c e t i c  a n h y d r i d e  (0 .9  m l )  a n d  p y r i d i n e  ( 0 . 3  r n l l  

was k e p t  a t  room t e m p e r a t u r e  f o r  30 min,  a n d  t r e a t e d  as u s u a i .  The r e a c t i o n  p r o -  

d u c t  was p u r i f i e d  by p r e p a r a t i v e  t l c  ( a c e t o n e  : h e x a n e = l  : 3)  t o  g i v e  c o l o r l e s s  

n e e d l e s  ( 2 b .  6 . 1  mg) .  The compound (;I) was r e c r y s t a l l i z e d  f rom c h l o r o f o r m  t o  g i v e  



c o l o r l e s s  n e e d l e s ,  mp 140-143 OC. 'H nmr ( 2 0 0  MHz, CDCl31 : X 1 . 4 0  (6H. s ,  C-16- 

CH3 x  2 ) .  1 . 6 9 ,  1 . 7 2  (each 3H. s ,  C-11-CH3), 2 .12  (2H, m, C-3-H x 2 1 ,  2 . 2 9 ,  2 .32  

( e a c h  3H, s ,  OAcl ,  2 .89  (2H,  m,  C-4-H x 21,  3 .32  (ZH, d ,  J = 7 . 5 ,  C-9-H x 21,  5 .06  

( l H ,  b r  t ,  J = 7 . 5 ,  C-10-H), 5 .12  ( l H ,  m ,  C-2-H), 5 . 3 3  ( I H ,  d ,  J = 1 0 ,  C-15-H),  6 .34  

(1H. d ,  J=10,  C-14-H), 6 . 6 4  ( I H ,  d d ,  5=2 a n d  8 ,  C-6-H), 6 . 6 5  ( 1 H .  d ,  J = 2 ,  C-8-H) 

7 .07 ( l H ,  s ,  C-6 ' -H) ,  7 .12  ( 1 H .  d ,  J = 8 ,  C-5-HI. 
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