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COMPONENTS OF THE ROOT BARK OF rEzS r E s E  BUK. 2 

STRUCTURES OF FOUR NEW ISOPRENYLATEU XANTHONES, 

MORUSICNINS E, F, G, AN11 HIe2 

Yashio Hana, rsuyoshi Okamoto, and Taro Noaura* 

Faculty of Pharmaceut.ica1 Sc~ences, Toho University, 

2-2-1, Miyana. Funabashi, Chiba 274. Japan 

A b s t r a c t  - F o u r  new isoprenylated aanthanes, morusig- 

nins E (11. F (21, G 131, and H 141 were isolated from the 

root bark of Morus insignis Bur. (Eoraceae), collected in - --- 
Paraguay. The structures of marusignins E - ti were shown 

to he 1 - 4, respectively, an t~he basis of spectroscopic 

data. 

In the course of o u r  studies on the constituents of the maraceous plants, 

we examined the constituents of i.lorus insignis E u r .  collected in Paraguay 

end described the structures of four isoprenylated xanthones, morusignins A 

(51, B 161, C 0 1 ,  and D This paper deals with the characterization 

of four new isoprenylated xanthones, marusignins E ill, F 121, G (31, and H 

(41. 

b!orus~gnin E 111, yellow prisms, rnp 196-203.5"C. [ ~ ] ~ ~ + l l ' ,  C23H2407, gave  

a purple color with methanolic ferric chloride, and was negative to the 

Gibbs test. The uv spectrun of 1 resembled those of gartanin 19),4'5 5,3 

and 63 tc indicate 1 to be a 1.3.5.6-tetraoxygenated xanthone derivative. 

The 'H nmr spectrum showed the signals for the following protons: 11 

protons in a 3,3-dimethylallyl (prenyll group, 8 1.65, 1.83 (each 3H. br 

51, 3.46, 3.54 reach lH, dd. J = 7 and 14 Bzl, 5.34 IlH, ml, 21 protons in 

a 2-11-hydroxy-1-methylethyl)-2.3-dlhydrofuran ringa5 6 1.29, 1.30 leach 
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1 : R = O H  - 
3 : R - H  - 
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Table 1 13c Nmr c h e m i c a l  s h i f t s  l p p m l  of 1. 2 .  3 ,  4 ,  9 ,  10, and 12 

I c - 2  1 0 ' l .  3  1 0 5 .  1  1 0 8 .  7  1 0 4 .  6  
C - 3  1 6 7 .  9  1 6 8 .  1  1 6 7 .  1  1 6 7 .  3  
C-4 1 0 3 .  6  1 0 8 .  2  1 0 4 .  4  1 0 7 . 0  
C-4a  1 5 5 . 6  1 5 1 . 2  1 5 5 . 4  1 5 1 . 2  
F 4 b  1 4 5 . 1  1 4 4 . 4  1 4 6 .  4  1 4 5 . 9  
C-5  1 3 8 .  I  1 3 7 .  9  1 4 7 .  1  1 4 6 .  8  
C-6  1 2 4 .  5  1 2 4 .  7  1 2 1 .  2  1 2 1 .  5 
C - 7  1 1 0 . 0  1 1 0 . 5  1 2 4 .  6  1 2 4 . 7  
C-8  1 5 4 .  2  1 5 4 .  3  1 1 6 .  4  1 1 6 . 5  
C - 8 a  1 0 8 .  3  1 0 7 .  4  1 2 2 .  2  1 2 2 .  3 
C-9  1 8 5 . 8  1 8 5 . 4  1 8 1 .  9  1 8 1 . 5  
C-Ya 1 0 3 . 4  1 0 2 . 8  1 0 3 .  2  1 0 3 . 8  

C - 1 1  2 7 .  2  2 2 .  3  2 7 .  3  2 2 .  4  
C-12  9 2 . 8  1 2 2 .  5  9 2 .  6  1 2 2 .  7  
C - I 3  7 1 .  6  1 3 2 .  2  7 1 .  6  1 3 2 .  0  
C-14  2 5 .  2  2 5 . 9  2 5 .  1 2 5 .  9  
C-15  2 6 .  2 1 7 . 9  2 6 .  2  1 7 .  9  
C-16  2 2 .  5  2 7 . 8  2 2 .  6  2 7 .  9 

C-17  1 2 2 . 8  9 2 . 8  1 2 3 .  0  9 2 .  6  
C - 1 8  1 3 2 .  3  7 1 .  6  1 3 2 .  1  7 1 .  6  
9  2 5 .  9  2 5 .  1  2 5 .  9  2 5 .  0 
C-20  1 8 . 0  2 6 . 4  1 8 .  0  2 6 . 4  

S a l v e n t : * : a c e t o n ~ - 4 s  * * : U W S O - r J a  

a - c : A s s i g n m e n t s  n a y  b e  r e v e r s e d .  

Table 2 '8 Nmr c h e m i c a l  s h i f t s  l p p m l  

2 3 .  2 2 .  3 . 2 4 ( 1 1 - H )  3 .  3 2 ,  3 .  3 8 ( 1 6 - 8 )  
3 3 .  4 9 ,  3 .  5 7 ( 1 6 - H )  3 .  1 7 .  3 .  2 4 ( 1 1 - H )  

m e a s u r e d  i n  a c e t o n e e p a  
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3H. s l ,  3 . 16  ( 1 H .  dd ,  - 2 = 1 0  and  16 H z ] .  3 . 2 3  ( l f l ,  d d ,  2 = 8 a n d  16 F!zl, 

4 .86  ( l l i ,  d d ,  2 = e a n d  1 0  l i z l ,  31 o r t h o - c a ? i p l e d  a r o m a t i c  p r o t o n s ,  6 6 . 6 1 .  -- 
7 .29  ( l H ,  d ,  J = 9 f l z l ,  a n d  p r o t o r i s  i n  two h y d r o g e n - b o n d e d  h y d r o x y l  

g r o u p s ,  6 1 1 . 3 3 ,  12 .07  ( e a c h  1 H .  s i .  The I 3 c  nnlr  s p e c t r u m  of 1 was  

a n a l y s e d  by c o m p a r i n g  i t  w l t h  t h o s e  of g 3  a n d  c u c i r a x a n t h o n c  J ( 1 0 1 6 ( ~ a b l e  

11. I n  t h e  1 3 c  nmr s t u C i i e s ,  t h e  c h e m i c a l  s h i f t s  o f  t h e  c a r b o n  a t o n i s  i n  

t h e  R ring were of t h e  s i r n l l a r  v a l u e s  t o  t h o s e  of t h e  r e l e v a n t  ca rbon  a t o m s  

of 9 .  From t h e  above r e s u l t s ,  1 was s u g g e s t e d  t o  b e  a 1 , 3 , 5 , ? - t e t r a o x y -  

g e n a t e d  x a n t h a n e  h a v l n g  a p r e n y l  g r o u p  a n d  a 2-(1-hydrouy-1-methylethyll- 

2 . 3 - d i h y d r o f u r a n  r i n g  i n  t h e  A r i n g ,  a n d  two  p o s s i b l e  s t r u c t u r e s  (1 and 1')  

were p r o p o s e d .  The  l o n g  range  s e l e c t i v e  'H d e c o u p l i n g  ( L S P U I '  was c a r r i e d  

o u t  t o  d l s c r l m i n a t e  t h e  s t r u c t u r e s .  When t h e  s i g n a l  a t  S 12 .07  (C-1-014) 

was i r r a d i a t e d ,  t h e  d o u b l e t  of t r i p l p t  s i g n a l  a t  6 1 5 6 . 1  (C-1 .  ' J  = 4  Hz, 

3 3~ = 2  Hz1 c h a n g e d  t o  t r i p l e t  ( L7 = 2  N z i .  when t h e  s i g n a l  a t  6 3 . 4 6  

IC-16-HI was i r r a d i a t e d ,  t h e  d o u b l e t  of d o u b l e t  s i g n a l  a t  1 5 5 . 6  (C-4a ,  3,1 

3  
= 3  a n d  4  Hz1 c h a n g e d  t o  d o u b l e t  ( J = 4  Hz1 a n d  t h e  m u l t i p l e t  s i g n a l  a t  

1 6 7 . 9  ( C - 3 )  c h a n g e d  t o  t h e  d o u h l e t  of d o u b l e t  o f  d o u b l e t  s i g n a l  (3.! = 2  a n d  

4  H z ) .  T h e s e  r e s u l t s  i n d i c a t e  t h e  p r e n y l  g r c u p  t o  be l o c a t e d  a t  t h e  C-4 

p o s i t i o n  a n d  t h e  f o r m u l a  1 w a s  p r o p o s e d  f a r  t h e  s t r u c t u r e  o f  m o r u s ~ g n i n  E. 

M o r u s l g n l n  F ( 2 1 ,  y e l l o w  p r i s m s ,  mp 2 0 2 - 2 0 4 ° ~ ,  [a ]2D5+11 ' ,  C23H2407,  g a v e  a 

brown c o l o r  w i t h  m e t h a n o l i c  f e r r i c  c h l o r i d e ,  a n d  was  n e g a t i v e  t o  t h c  Glbbs 

test .  The u v  s p e c t r u m  o f  2 r e s e m b l e d  t h a t  o f  1 t o  i n d i c a t e  2  t o  b e  a 

1 . 3 . 5 . 8 - t e t r a o x y g e n a t e d  x a n t h o n e  d e r i v a t i v e .  The  'H nmr s p e c t r u m  s h o v e d  

t h e  s i g n a l s  of t h e  f o l l o w i n g  p r o t o n s :  11 p r o t o n s  i n  a p r e n y l  g r o u p ,  21 

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

o f  a r t h a - c o u p l e d  a r o m a t i c  p r c t o n s ,  a n d  4 1  two  p r o t o n s  of h y d r o g e n - b a n d e d  

h y d r o x y l  g r o u p s .  From t h e  a b o v e  r e s u l t s ,  2  i s  a s t r u c t u r a l  i s o m e r  of 1. 

I n  t h e  1 3 c  nmr s p e c t r u m  of 2 ,  t h e  c h e m i c a l  s h i f t s  of a l l  t h e  c a r b o n  a t o m s  

e x c e p t  t h o s e  of t h e  P r i n g  c a r b o n s  (C-1 ,  2 ,  4 ,  a n d  4 a i  w e r e  s l r n i l a r  t o  t h e  

s h i f t s  of t h e  r e l e v a n t  c a r b o n s  of 1 ( T a b l e  1 ) .  I n  t h e  mass s p e c t r u m  of 2 ,  

t h e  c h a r a c t e r i s t i c  f r a g m e n t  i o n  a t  nl/c 369  (11. ~ i + - c  H ) was o b s e r v e d .  - 3  7 
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T h i s  r e s u l t  s u p p o r t s  t h a t  a p r e n y l  g r a u p  i s  l o c a t e d  a t  t h e  C-2 p o s i t i o n .  
8 

From t h e  above r e s u l t s ,  t h e  f o r n ~ u l a  2 was p r o p o s e d  f o r  t h e  s t r u c t u r e  o f  

" , o r u s i g n i n  F. 

h l o r u s i g n i n  G 131, y e l l o w  p r i s m s ,  mp 203-20Gac,  [ ~ ] ~ ' - 4 . 0 " ,  D C23H2406 ,  q a Y r  

a brown c o l o r  w i t h  m e t h s n o l i c  f e r r i c  c h l o r i d e  a n d  was p o s i t i v e  t o  t h e  G i b b s  

t e s t .   he uv  s p e c t r u m  o f  3 r e s e n b l e 6  t h o s e  of 1 . 3 . 5 - t r i a r y g c n a t e d  

x a n t h o n e   derivative^.^ The '1i nmr s p e c t r u m  showed t h e  s i g n a l s  For t h e  

f o l l o w i n g  p r o t o n s :  1)  p r o t o n s  i n  a p r e n y l  g r a u p ,  6 1 . 6 5 ,  1 .84  l e a c h  3H, b r  

d ,  2 = 1 H z ) .  3 .49 ,  3 .57  ( e a c h  L H ,  d d ,  J = 7  a n d  14 Hz), 5 . 3 7  ( l H ,  m), 2 )  

p r o t o n s  in a 2-(I-l~ydrony-l-methylethyl1-2,3-~~hydrofuran r i n g ,  6 1.29 

(6H. 5 ) .  3 .17  I l H ,  d a .  J = 1 0  a n d  1 6  Hz), 3.24 I l H ,  dd, J = 8  a n d  16 H z ) ,  - 
4 . 8 6  (LH, dd, 2 = E a n d  10  E z l ,  3 )  ABC t y p e  a r o m a t l c  p r o t o n s ,  6 7 .26  ( l f l ,  

t ,  J = 8 H z ) ,  7.36 (111, dd. J = 2  a n d  8 H z ) ,  7.66 (113, d d ,  J = 2  a n d  8 H z ) ,  - - 

and 41 a p r o t o n  i n  a hyd rogen -bonded  h y d r o x y l  g r a u p ,  8 1 3 . 1 1  (1H. s l .  

The 1 3 c  n s p e c t r u m  of  3 was analysed by c o m p a r i n g  i t  w i t h  t h o s e  of 1, 2, 

a n d  L , 3 , 5 - t r i h y d r o x y x a n t i l o n e  1 1 2 1 . ~ ~  The c h e m i c a l  s h i f t s  of  t h e  c a r b o n  

atonns i n  t h e  A r i n g  were s i m i l a r  t o  t h e  s h l f t s  of  t h e  r e l e v a n t  a toms  i n  1 

W I ~ I I C  of t h e  E r i n g  a toms  t o  t h e  s h i f t s  of t h e  r e l e v a n t  a t o m s  i n  12 .  

C o m p a r a t i v e  s t u d y  of t h e  'H nnr s p e c t r a  of  3 w i t h  1 a n d  2 showed t h a t  t h e  

'chemical shifts cf t h e  n i e t h y l e n e  p r o t o n  s i g n a l s  i n  t h e  p r e n y l  g r o u p  a n d  i n  

t h e  d i h y d r o f u r a n  r i n g  of 3 w e r e  mare s i m i l a r  t o  t h o s e  of t h e  relevant 

m e t h y l e n e  p r o t o n  s i g n a l s  of  1 t h a n  t h o s e  of t h e  r e l e v a n t  s i g n a l s  o f  2  

( T a b l e  21 .  From t h e  above r e s u l t s ,  t h e  f o r m u l a  3 was p r o p o s e d  Far t h e  

s t r u c t u r e  of  m o r u s i g n i n  G .  

M o r u s i g n i n  H 141 ,  y e l l o w  p r l s n m ,  mp 2 3 4 - 2 3 9 ' ~ .  [ a ] Y + 5 . 7 ' ,  C23 i i2406 ,  gave  

a brown c o l o r  w i t h  m e t h a n o l l c  f e r r i c  c h l o r i d e  a n d  was p o s i t i v e  t o  t h e  G i b b s  

t e s t .  The uv s p e c t r u m  of  4  r e s e m b l e d  t h o s e  of 1 . 3 . 5 - t r i o x y g e n a t e d  

x a n t h o n e  d e r i v a t i v e s .  The 'H n m  s p e c t r u m  showed t h e  s i g n a l s  of  t h e  

fallowing p r o t o n s :  1 1  p r o t o n s  i n  a p r e n y l  g r o u p ,  21 p r o t o n s  i n  a 

2-(1-hydroxy-1-methylethyli-2.3-dihydrcf r i n g ,  3 )  ABC t y p e  a r o m a t i c  

p r o t o n s ,  a n d  41 a p r o t o n  of a hydrogen -bonded  h y d r o x y l  g r o u p .  I n  t h e  l 3c  
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nar s t u d i e s ,  t h e  c h e m i c a l  s h i f t s  o f  t h e  Ca rbon  a t o m s  e x c e p t  t h o s e  o f  t h e  A 

r i n g  carbons - 1 ,  2 ,  4 ,  and 4 a )  were s imilar  t o  t h e  s h i f t s  of t h e  r e l e v a n t  

c a r b o n s  o f  3 I T a h l e  1 ) .  T h e  mass s p e c t r u m  of 4 showed t h e  f r a g m e n t  i o n  a t  

rn/z 3 5 3  ( 1 3 ,  M+-c H  ) t o  s u g g e s t  t h e  p resence  o f  t h e  p r e n y l  g r o u p  a t  t h e  - 3 7  

C-2 p o s i t i o n . 8  F r o m  t h e  above r e s u l t s ,  t h e  formula 4 was proposed f o r  t h e  

s t r u c t u r e  o f  m o r u s i g n i n  H .  

EXPERIMENTAL 

A b b r e v i a t i o n s :  s = s i n g l e t ,  d  = d o u b l e t ,  dd = double  d a u h 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 ,  sh = s h o u l d e r .  The g e n e r a l  p r o c e d u r e s  fo l lowed  as  d e s c r i b e d  i n  o u r  p r e v i o u s  

p a p e r s .  11'12 The i n s t r u m e n t s  used a r e  d e s c r i b e d  i n  o u r  p r e v i o u s  p a p e r .  11 

I s o l a t i o n  o f  Morusignins  E (1). F  121, G ( 3 1 ,  and H ( 4 1  from t h e  Root B a r k  o f  M. i n s i g n i s  

BUT.  - 
The d r i e d  r o o t  b a r k  (3.A Kg) of M. i n s i g n i s ,  c o l l e c t e d  i n  t h e  suburb  of Encarnacion C i t y .  

I t a p u a  P r e f e c t u r e ,  Paraguay,  i n  Februa ry  1989,  was  e x t r a c t e d  wi th  p-hexane 11 1 )  a t  room 

t e m p e r a t u r e  for 3 days ,  and such was r e p e a t e d  two more t imes .  Evapora t ion  o f  t h e  

p-hexane s o l u t i o n  y i e l d e d  170 g of t h e  r e s i d u e ?  The p-hexane e x t r a c t  (135  g13 was 

chromatographed on s i l i c a  g e l  (1 Kg) wi th  p-hexane c o n t a i n i n g  i n c r e a s i n g  amount o f  e t h y l  

a c e t a t e  as an  e l u e n t  ( f r a c t i o n s  1-9, e l u t e d  volume o f  1  1  e a c h ) .  The f r a c t i o n  e l u t e d  

w i t h  n-hexane c o n t a i n i n g  25% e t h y l  a c e t a t e  I f ? .  7 .  2.9 g )  was rechromatographed on s i l i c a  - 
e e l  1100 g l  w i t h  p-hexane c o n t a i n i n g  i n c r e a s i n g  amount of a c e t o n e  a s  an e l u e n t  ( f r s .  

1 ' - 2 9 ' 1 ,  each  f r a c t i o n  (200  m l )  b e i n g  moni tored by t i c .  The f r a c t i o n  e l u t e d  wi th  

n-hexane c o n t a i n i n g  20% ace tone  ( f r s .  1 5 ' - 1 6 ' ,  253 mg) was f r a c t i o n a t e d  by p r e p a r a t i v e  t i c  

( s i l i c a  g e l ,  ch lo ro fo rm : a c e t o n e  = 10  : 1 ,  chloroform : ace tone  = 30 : I ) ,  and then  by 

P r e p a r a t i v e  h p l c  (p-hexane : e t h y l  a c e t a t e  = 2  : 1, column. Senshu Pak SSC-Si l ica  4251-N, 

1 cmy' x 25 cm, d e t e c t o r ,  uv 280 nml t o  g i v e  morus ign ios  E ( 1 ,  14 rng) and G (3 ,  1 0  mg). 

The f r a c t l o n  e l u t e d  w i t h  n-hexane c o n t a i n i n g  50% e t h y l  a c e t a t e  ( f r .  '3. 950 m g )  was - 
f r a c t i o n a t e d  by p r e p a r a t i v e  t l c  In-hexane : a c e t o n e  = 2  : 11 ,  and t h e n  by p r e p a r a t i v e  h p l c  

(p-hexane : e t h y l  a c e t a t e  = 1 : 1 ,  above-descr ibed c o n d i t i o n s )  t o  g i v e  rnarusignins  F ( 2 ,  

84 mpl and H ( 4 ,  1 6  me). 
Morusignin E  (1) 

Compound 1 w a s  r e c r y s t a l l i z e d  from p-hexane-ether  t o  g i v e  y e l l o w  p r i sms ,  mp 1 9 6 - 2 0 3 . 5 ~ ~ .  

FeC13 t e s t ;  p o s i t i v e  ( p u r p l e ) .  Gibbs t e s t ;  n e g a t i v e .  [a]E5 ill' ( Z  = 0.09,  a c e t o n e ) .  

E I - M S : ~ / Z  ( = e l .  i n t .  412 ( M + ,  66%1, 397 171 ,  379 ( 9 ) ,  357 (1001,  353 (10) .  HR-MS: m/z  - - - - 
412.1525 ( M I +  (CZ3HZ4O7 ' equ i re s  412.15221, - m/z - 357.0977 (C H 0  r e q u i r e s  357.0975) .  I r  

KB" -1 
V m a x  cm : 3420, 1660,  1635,  1610,  1565,  14E0, 1420.  L l v l ? ~ ~ $  nw, ( 1 0 ~ 6 ) :  206 (11.501, 

226 ( 4 . 5 5 ) ,  in:< ( s h  u.u6!, j r v  (n .5:~1,  i ~ r .  !n .n61,  344 (4 .210.  ?I.C (sh 3 . m ! .  uli 2, 

C t C H + * l C ' : ~  : PO? (4.65), 727 ( 4 . 5 6 ) .  261 ( 4 . 4 4 ) ,  300 ( 4 . 4 2 1 ,  344 ( 4 . 1 8 1 ,  374 ( 4 . 1 4 ) .  Uv max 

EtOH+AcONa : no s h i f t .  Nmr (acetone-d 400 MHz) :  S 1.29,  1 .30 ( each  3H. s ,  1 "I.. -6 ' 
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C-13-CH3), 1.65,  1.83 leach 3H, b r  s, C-18-CH ) ,  3.16 ( IH,  dd, J = 1 0  and 16 Hz, C-11-HI, 
3 

3.23 ( IH,  dd, j = 8 and 16 Hz, C-11-HI, 3.46, 3.54 (each l l i ,  dd, J = 7 and l a  Hz, C-16- 

H I .  4.88 ( l H ,  dd. J = 8 and 10 Hz. C-12-HI. 5.34 IIH, m, C-17-HI, 6.61 (IH,  d ,  J - = 9 !Iz, 

C-7-HI, 7.29 IlH, d ,  J = 9 llz, C-6-!I), 11.33 ( IH,  s, C-6-OH), 12.07 I l H .  5 ,  C - 1 - O H ) .  - 
Marusignin F ( 2 )  

Compound 2 was c r y s t a l l i z e d  f r o m  - n-hexane-ether t o  g i v e  yel low pr i sms ,  mp 202-204'c. 
- 2 5  

F'eCI3 t e s t ;  p o s l t l v e  (hrownl.  Gibbs t e s t ;  nega t ive .  [ a ] D  + l l D  (: = 0.23, ace tone) .  

EI-MS: - m / z  - ( = e l .  i n t . )  412 I M + ,  100%). 357 ( 3 3 ) .  379 ( 1 4 ) .  369 1 3 8 ) .  357 1 7 0 ) .  59 1171. 

RR-Me: m/z 412.1533 ( # > I +  (C23H2407 r e q u i r e s  412.1522),  369.0967 lC20Hlg07 Pequires  
KBP -1 EtOH 369.0974). I r  v ,,,. cln : 3500, 3440, 1655 ( s h ) ,  1635. 1570, 1090. 1460. Uv a,,, nm 

( l o g  6 ) :  204 14.271, 22H (4 .251 ,  240 (4.201,  256 (4.221,  284 ( 4 . 1 1 ) .  352 (4 .32) .  Uv 2 
EtOH+klC13 : 205 
max (4.371,  227 (4.241,  270 (4.201,  301 ( 4 . 1 5 ) ,  341 (3 .751 ,  392 13.rJ51, 469 

EtoH+AcoNa : no shift.. lii imr (acetone-g6,  400 M H ~ I :  8 1.29 16H, s. 13 .46) .  Uv lmex 
C-18-CH. x 21, 1.66,  1.78 leach 3H, b r  s ,  C-13-CH3), 3 .24 ,  3.32 leach lti,  dd, 2 = 8 and 14 

Hz, C-11-HI, 3.32 I l H ,  dd, J = 1 0  and 16 Hz, C-16-H), 3.38 ( l l i ,  dd. J = 8 a n d  1 6  3 r ,  

C-16-11), 4.90 IIH, dd,  J = 8 and 10 Hz. C-17-HI, 5.28 I l H ,  m. C-12-HI. 6.61 I lH,  d, J = 9 

Hz, C-7-HI, 7.26 IlH, d ,  J = 9 Hz, C-6-HI, 11.33 ( IH,  s ,  C-8-OH), 12.46 ( IH,  5 ,  C-1-OR). 

Morusignin G ( 3 )  

Compound 3 was c r y s t a l l i z e d  from n-hexane-acetone t o  g i v e  yel low pr i sms ,  m ~ .  203-206°C. - 
FeCI3 t e s t ;  positive lbrownl.  Gibbs t e s t ;  p o s i t ~ u e .  - 4 . 0 ' 1 ~  = 0 . 1 0 ,  EtOHI. EI-Ms: 

m/z - -   re^. i n t . 1  396 (MI, IOOX), 381 132) .  363 1281. 337 (251. H R - ~ s :  m / z  - 396.1618 I X ) +  
KBr I C  ti. 0  r e q u i r e s  396.15731, 337.1049 ( C  H 0  r e q u i r e s  337.10763. Ir vmax  0.' : 

23 ~4 6 l7 ii.:cl) 
3400, 1660, 1620, 1590, 1565, 1500, 1465. ::v 2 n m  ( l o g  t ) : 202 14.40).  223 14.471, 

246 14.551, 323 ( 4 . 2 8 ) .  U v  I::$H'A1C13 : 205 ( d . 4 8 ) ,  226 14.511,  247 ( a , * ] ) ,  284 14.451, 

350 14.371. 418 13.631. 'H Eimr (acetone-u6, 400 M H Z ) :  s 1.29 (611, s ,  ~ - 1 3 - c ~ ~  x ii, 

1.65,  1.84 (each 3H, b r  d ,  J =I Hz, C-18-CH I .  3.17 IlH, dd, .I = 1 0  and 16 Hz, C-11-HI, - 3 - 
3.24 I l H ,  dd, J = 8 and 1 6  Hz, C-11-ill, 3 .49,  3.57 leach IH, dd. J = 7 and 14 Hz, C-16-ti), 

4.86 (1H. dd, J = B and 10 tlc, C-12-HI, 5.37 I1H. rn. C-17-H), 7.26 i l t i ,  t .  J = H hz. 

C-7-H), 7.36 IIH, dd, J = 2 and 8 Hz, C-&HI, 7.68 ( IH,  dd, J = 2 and 8 Hz, C-8-HI, 13.11 - 
l l t l ,  a, c-I-OF!). 

lnorusignin H 14)  

Compound 4 u.as c r y s t a l l ~ i e d  from - n-hexane-acetone t o  g i v e  yel low pnsrns,  rnp 234-239'~.  

FeC13 t e s t ;  p o s i t i v e  (brown).  Gibhs t e s t ;  p o s i t i v e .  [a]2: t 5 . 7 '  l c  - = 0 . 1 1 ,  EtOHI. 

21-Ms: / l r e l .  i n t . )  396 I N + ,  83x1, 381 (291 ,  363 (91 ,  353 (341 ,  341 ( 1 0 0 ) .  337 1 4 1 .  - - 
IIR-IIs: - m/z - 396.1609 I M ) +  (C- H 0  r e q u i r e s  396.1573). 353.1025 IS H 0  r e q u ~ r e s  

1 3  24 6 
353.1025). Ir v:,: cm-' : 3380, 1610, 1610. 1575. 1495. 1450,  1440. :: yifi n m  ( h e  

r l :  204 1 4 . 4 6 ) ,  221 ( 4 . 5 0 ) .  244 (4.651,  259 ( 4 . 4 5 ) .  325 14 .36) .  uv a::y+A1C13 : 205 

( 4 . 4 9 ) .  244 14 .61) ,  265 (6.391. 328 14.30).  'H Nmr (acetone-G6, a00 ?.lHzl: 6 1.29. 1.30 

(each 3H, 8. C-18-CH 1 ,  1.66,  1 .79  leach 3H, b r  s ,  C-13-CH 1. 3 . 2 7 ,  3.35 (eacil 1H, dd .  J = 
3 3 - 

7 an6 14 Hz, C-11-I?), 3 .35 IlH, do,  = 10 and 16 Hz, C-16-HI. 3.41 ( l t l ,  dd, J = fi and 16 

!Hz. C-16-HI, 4.88 ( IH,  dd,  J = E and 1 0  Hz. C-17-HI, 5.30 IlH, m, C-12-H!, 7.26 IlH, t. J 
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= 8 Hz, C - 7 - 1 1  7.33 ( 1 H ,  dd, J = 2 and R Hz,  C - 6 -  7.65 (I!<, d d ,  J = 2 and 8 Hz, 

C - 8 - H I ,  13.50 ( 1 H .  5, C-1-OH) .  
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