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ANTIARIS TOXICARIA LESCH.' s1 

Yoshio Hano, Pedro Mitsui ,  and Taro Nomura* 

Facul ty  of Pharmaceutical Sciences ,  Toho Univers i ty ,  2-2-1, 

Miyama, Funabashi, Chiba 2 7 4 ,  Japan 

Abstract - Two new prenyla ted  aurones,  an t i a rones  A and 8, 

were i s o l a t e d  from t h e  r o o t  bark of A n t i a r i s  t o x i c a r i a  Lesch. 

On t h e  b a s i s  of s p e c t r a l  evidence,  t h e  s t r u c t u r e s  of an t i a rones  

A and B were shown t o  be 1 and 2 ,  r e s p e c t i v e l y .  These two 

compounds a r e  t h e  f i r s t  examples of prenylaurones.  

Previously we repor t ed  a  s e r i e s  of i soprenoid-subst i tu ted  phenolic compounds i s o -  

l a t e d  from t h e  mulberry t r e e  and r e l a t e d  p l a n t s . 2  Some of these  compounds a r e  

regarded b i o g e n e t i c a l l y  as n a t u r a l  Diels-Alder type  adducts of dehydroprenylphenals 

and chalcones.  I n  con t inua t ion  of our s t u d i e s  on t h e  i soprenoid-subst i tu ted  phenols 

from t h e  Moraceae p l a n t s ,  we examined t h e  phenol ic  c o n s t i t u e n t s  of t h e  r o o t  bark of 

Artocarpus heterophyl lus  Lamk., Indonesian Moraceous p l a n t ,  and repor t ed  t h e  charac- 

t e r i z a t i o n  of two prenylf lavones ,  a r t o n i n s  A and B , ~  along wi th  two Diels-Alder type 

adducts,  a r t o n i n s  C and D . ~  On t h e  o t h e r  hand, A n t i a r i s  t o x i c a r i a  Lesch., an Indo- 

nes ian  ?loraceous p l a n t ,  i s  a  b ig  t r e e  grown i n  f o r e s t  and known as "upas t r e e " ,  of 

which l a t e x  from wood has been used f o r  an  arrow poison.  On t h e  c o n s t i t u e n t s  o f  

t h e  p l a n t ,  many i n v e s t i g a t o r s  r epor t ed  a s e r i e s  of ca rd iac  g lycosides  i s o l a t e d  from 

t h e  l a t e x  and t h e  seeds .=  This paper d e s c r i b e s  t h e  c h a r a c t e r i z a t i o n  of two new 

prenylaurones i s o l a t e d  from t h e  r o o t  bark of A.  t o x i c a r i a  Lesch. 

The d r i e d  r o o t  bark of A .  t o x i c a r i a ,  c o l l e c t e d  i n  Indonesia,  w a s  ex t r ac ted  suc- 

c e s s i v e l y  wi th  n-hexane, benzene, and acetone.  Antiarones A (1) and B ( 2 )  were 

i s o l a t e d  from t h e  acetone e x t r a c t  a s  descr ibed i n  "EXPERMENTAL". 

Antiarone A (1) i s  yellow needles ,  mp 220-223 'C, exhibi ted  p o s i t i v e  f e r r i c  

ch lo r ide  r e a c t i o n .  The molecular formula of 1 was determined by HR-ms t o  be  

C25H2606. Treatment of 1 with  a c e t i c  anhydride i n  p y r i d i n e  gave t h e  t e t r a a c e t a t e  

( l a ) .  The i r  spectrum of 1 d i sc losed  absorp t ion  bands due t o  hydroxyl, conjugated 



T a b l e  1 13c N m r  c h e m i c a l  s h i f t s  (ppm) 

1' 2* 3** ll* l* z* 4 * * *  

C-2 1 4 7 . 7  1 4 7 . 6  1 4 5 . 6  1 4 7 . 6  C-11 2 5 . 8  2 1 . 8  C-2 1 6 4 . 5  
C-3 1 8 2 . 0  1 8 3 . 4  1 8 0 . 9  1 8 1 . 7  C-12 1 2 4 . 0  1 2 3 . 4  C-3 1 0 3 . 3  
C-4 1 5 8 . 9  1 5 5 . 9  1 2 5 . 3  1 5 8 . 8  C-13 1 3 2 . 0  1 3 1 . 6  C-4 1 8 2 . 2  
C-5 9 8 . 5  1 1 0 . 9  1 1 5 . 9  9 8 . 6  C-14 2 6 . 0  2 5 . 9  C-5 1 6 2 . 1  
C-6 1 6 8 . 3  1 6 6 . 2  1 6 7 . 3  1 6 8 . 4  C-15 1 8 . 2  1 7 . 9  C-6 9 9 . 2  
C-7 9 1 . 9  91 .8  9 8 . 2  9 2 . 1  C-16 2 8 . 7  25 .8  C-7 1 6 4 . 7  
C-8 1 6 8 . 2  1 6 5 . 4  1 6 5 . 9  1 6 8 . 3  C-17 1 2 3 . 1  1 2 3 . 9  C-8 9 4 . 2  
C-9 1 0 4 . 4  1 0 4 . 1  1 1 3 . 7  1 0 4 . 3  C-18 1 3 3 . 5  1 3 1 . 9  C-8a 1 5 7 . 9  
C-10 1 0 8 . 8  1 0 9 . 1  1 1 2 . 6  1 1 0 . 4  C-19 2 6 . 0  2 5 . 9  C-4a 1 0 4 . 2  
C-1' 1 2 3 . 6  1 2 4 . 0  1 2 3 . 3  1 2 6 . 1  C-20 1 7 . 9  1 8 . 2  C - 1 '  1 2 2 . 1  
C-2' 1 2 8 . 9  1 3 0 . 5  1 1 1 . 5  1 3 3 . 6  C-2 '  1 1 3 . 8  
C-3' 1 4 3 . 8  1 4 4 . 1  1 4 5 . 3  1 1 5 . 3  C-3'  1 4 6 . 2  
C-4' 1 4 5 . 9  1 4 7 . 2  1 4 7 . 7  1 6 1 . 8  C-4' 1 5 0 . 1  
C-5' 1 2 7 . 0  1 1 3 . 9  1 1 7 . 9  1 1 5 . 3  C-5' 1 1 6 . 4  
C-6' 1 2 5 . 5  1 2 4 . 6  1 2 4 . 2  1 3 3 . 6  C-6' 1 1 9 . 3  

0CH3 5 5 . 8  

S o l v e n t :  *; a c e t o n e - d  **; DMSO-d6 a t  6 0  'C ***; DMSO-d6 -6 
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carbonyl .  and benzene r i n g  moie t i e s ,  and t h e  uv spectrum exh ib i t ed  maxima a t  205, 

267, 340, and 402 nm and was s i m i l a r  t o  those  of aurone d e r i v a t i v e s . 6  Moreover 

t h e  uv spectrum of 1 showed remarkable bathochromic s h i f t  upon a d d i t i o n  of aluminum 

c h l o r i d e ,  whi le  t h e  spectrum i n  t h e  presence of aluminum c h l o r i d e  showed t h e  

hypsochromic s h i f t  on a d d i t i o n  of a c i d .  These r e s u l t s  suggest  t h e  presence  of 

--dihydroxy groups i n  t h e  s t r u c t u r e . 6  The 'H nmr spectrum showed t h e  s igna l s  

of t h e  fo l lowing protons:  1 1  protons  i n  two 3.3-dimethylallyl  (p reny l l  groups,  S 

1.66,  1 .78,  1.81, 1.86 (each 3H, br  s ) ,  3.39 ( Z H ,  b r  d ,  5=7.3 Hz),  3.57 (2H, b r  d ,  

5=6.8 Hz1 , 5.10, 5.40 (each l H ,  m )  , 21 a p a i r  of m& coupled aromatic protons ,  8 

6.13 ( l H ,  d ,  <=1.8 Hz), 6.28 ( 1 H .  d ,  J=1.8 Hz), I two aromatic and/or o l e f i n i c  

protons ,  E 6.83, 7.71 (each lH, s l .  In  t h e  13c nmr s t u d i e s ,  t h e  carbon atoms of 1 

were assigned by t h e  off-resonance decoupling technique a s  wel l  a s  by comparing 

7  t h e  13c nmr spectrum of 1 with  those  of s u l f u r e t i n  ( 3 ) 7 ,  l u t e o l i n  (41 , and other  

f lavonoids7 (Table 1 1 .  The chemical  s h i f t s  of t h e  carbon atoms a t  t h e  C-3' and 

C - 4 '  p o s i t i o n s  were s i m i l a r  t o  those  of t h e  corresponding carbon atoms of 3 and 

o t h e r  3 ' ,  4 '-dioxygenated f  lavonoids.  The phloroglucinol  type oxygenated p a t t e r n  

f o r  t h e  A r i n g  was suggested by comparison between t h e  chemical s h i f t s  of t h e  

carbon atoms i n  t h e  A r i n g  of 1 and those  of t h e  r e l e v a n t  carbon atoms of 4 and 

o t h e r  5.7-dioxygenated f l a v ~ n o i d s . ~  The HR-ms of 1 showed t h e  fragment ions  a t  m/z 
257 ( 5 ,  C17H2102) and 153 (6, C7H504). From t h e s e  r e s u l t s ,  a n t i a r o n e  A seems t o  be 

a 4,6,3',4'-tetrahydroxyaurone having two prenyl groups i n  t h e  H r i n g .  Presence 

of 4,6-dihydroxyl groups i n  t h e  A r i n g  was confirmed by t h e  a c e t y l a t i o n  s h i f t  

va lues  of t h e  m- coupled protons  i n  t h e  A r i n g s  of l a  and model compound, sang- 

genon N a c e t a t e s  (7a, b) (Table 21 .' The proton s i g n a l s  a t S  7 .71 and 6.83 ppm of 

1 were ass igned t o  t h e  €3 r i n g  proton and t h e  proton a t  t h e  C-10 p o s i t i o n , 6  respec- 

t i v e l y ,  and t h i s  assignment was supported by t h e  a c e t y l a t i o n  s h i f t  va lues  of t h e  

r e l e v a n t  protons  (Table 2 ) .  The s i g n a l  a t 6  7.71 ppm was ass igned t o  t h e  proton 

a t  t h e  C - 2 '  o r  C-6' pos i t ions  on t h e  b a s i s  of t h e  chemical s h i f t s  of t h e  H r i n g  

protons  of aurone  derivative^.^ From t h e s e  r e s u l t s ,  two poss ib le  s t r u c t u r e s  (1 and 

1 ' 1  were proposed. Discr iminat ion between these s t r u c t u r e s  was c a r r i e d  o u t  a s  

fo l lows:  In  t h e  nmr spectrum of 1 (off-resonance decoupling spect ruml ,  t h e  

chemical s h i f t  of t h e  double t  s i g n a l  a t  b 125.5 ppm was s i m i l a r  t o  t h a t  of the  

7  carbon atom a t  t h e  C-&I p o s i t i o n  of 3 r a t h e r  than t o  t h a t  of t h e  carbon atom a t  

t h e  C - 2 '  p o s i t i o n  (Table 1). From above r e s u l t s ,  formula 1 was proposed f o r  t h e  

structu5-e of an t i a rone  A .  



Table 2 Acetylation shift values ( A ppm) 

Measured in acetone-d 
-6 

7: R1=R H 2- 
7.: R 1 
7b: Rl=R2=Ac 

Antiarone B (2) is yellow needles, mp 217-220 'C, exhibited positive ferric chlo- 

ride reaction. The molecular formula of 2 was determined by HR-ms to be C25H2606. 

Treatment of 2 with acetic anhydride in pyridine gave the tetraacetate (2a). The 

uv spectrum was similar to those of 1 and other aurone  derivative^.^ Furthermore 

the uv spectrum of 2 showed a similar bathochromic shift upon addition of aluminum 

chloride as in 1, while the spectrum in the presence of aluminum chloride showed a 

hy~sochromic shift on addition of acid to the ~olution.~ From these results, 

antiarone B seems to be an aurone derivative having the ortho-dihydroxyl groups in 

the structure6 and a structural isomer of 1. The 'H nmr spectrum showed the signals 

of the following protons: 1) protons in two prenyl groups, & 1.65, 1.67, 1.76, 1.88 

(each 3H, br 61, 3.31 (2H, br d, J=7.1 Hz), 3.60 (ZH, br d, J=6.8 Hz), 5.13, 5.25 

(each lH, m), 2) a pair of ortho coupled aromatic protons,s 6.85, 7.67 (each lH, 

d, 5=8.6 H z ) ,  3) two aromatic and/or olefinic protons, s 6.39, 6.87 (each 1H. s ) .  

The HR-ms of 2 showed the fragment ions at mjz 221 ( 8 ,  C12H1304), 189 (9 ,  C12H1302), 

and 165 (10, C8H504). Comparison of the 13c nmr spectrum of 2 with those of 1 and 

4 suggests that 2 is a 4,6,3',4'-tetrahydroxyaurone derivative (Table 1). From 

above results, the 2'-prenyl-3',4'-dihydroxyphenyl partial structure for the B ring 

was confirmed and the location of the prenyl group in the A ring was suggested to 

be at the C-5 or C-7 position. On comparison of the chemical shifts of the carbon 

atoms in the A ring of 2 with those of the relevant carbon atoms of 1, 6- or 8- 

pren~lflavonoids,~ and 2- or 4-prenyl~anthones,~ the carbon signal at 6 91.8 ppm 

observed as a doublet signal in the off-resonance decoupling spectrum was assigned 

to the carbon atom at the C-7 position. Accordingly the location of the prenyl 

group was supported to be at the C-5 position. From above results, formula 2 was 
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proposed f o r  t h e  s t r u c t u r e  of a n t i a r o n e  B. 

On t h e  s t r u c t u r e s  of a n t i a r o n e s  A ( 1 1  and B ( 2 ) .  t h e  s t e r e o c h e m h t r y  of t h e  double 

bond a t  t h e  C-10 p o s i t i o n  was suggested t o  be ?-form from t h e  chemical s h i f t s  of 

t h e  carbon atoms a t  t h e  C-10 p o s i t i o n s 9  a s  fo l lows:  1, 6 108.8 ppm; 2 ,  6 1 0 9 . 1  ppm. 

To our knowledge, an t i a rones  A ( 1 1  and B 12) a re  t h e  f i r s t  examples of prenylaurones.  

On t h e  o t h e r  hand, t h e  s i g n a l s  due t o  hydrogen-honding between 4-hydroxyl group and 

C-3 carbonyl group were no t  observed i n  t h e  'H nmr s p e c t r a  of an t i a rones  A I 1 1  and 

H ( 2 ) .  This f a c t  coincided wi th  t h e  r e s u l t s  from ir  and uv spec t roscop ic  s t u d i e s . l O '  

l1 I n  t h i s  p o i n t  of view 4.6-dihydroxy-4'-methoxyaurone (11) was synthes ized i n  

o rde r  t o  co r robora te  t h e  absence of hydrogen-bonded 

hydroxyl group i n  t h e  4-hydroxyaurone d e r i v a t i v e .  

The compound 11 showed no any s i g n a l  due t o  hydrogen- 

1 bonded hydroxyl group i n  t h e  H nmr spectrum. The 

13c nmr s p e c t r a l  d a t a  of 11 were summarized i n  Table 1. OH 0 11 

EXPERIMENTAL 

A b b r e v i a t i o n s :  s = s i n g l e t ,  d=doub le t ,  t = t r i p l e t ,  m=multipleL, b r=broad ,  s h = s h o u l d e r ,  i n f l = i n f l e c t i o n .  

The g e n e r a l  p rocedures  fo l lowed  a s  d e s c r i b e d  i n  our p r e v i o u s  paper .12 The i n s t r u m e n t s  used a re  

d e s c r i b e d  in our p r e v i o u s  p a p e r .  
13  

I s o l a t i o n  of Ant ia rones  A ( 1 1  and B (21 f r o m  t h e  Root Bark of A. t o x i c a r i a  Lesch.  

The d r i e d  r o o t  ba rk  of A. t o x i c a r l a  L e s c h .  (750 gl c o l l e c t e d  i n  B o t a n i c a l  Garden of Bogor, Indonesia  

i n  February  1988,  and i d e n t i f i e d  by members of  t h e  b o t a n i c a l  ga rden ,  was e x t r a c t e d  w i t h  ;-hexane 

( 5  11 a t  room t e m p e r a t u r e  f a r  3  d a y s ,  and such was r e p e a t e d  t w o  mare times. m e  r e s i d u e  w a s  extrac- 

t e d  s u c c e s s i v e l y  w i t h  benzene ( 5  1 x 31 and acetone ( 5  1 x 3)  a s  d e s c r i b e d  above.  m a p o r a t i o n  of 

t h e  c-hexane,  benzene, and acetone s o l u t i o n s  t o  d r y n e s s  y ie lded  8 g ,  1 0  g ,  and 1 6  g  of  t h e  r e s i d u e ,  

respectively. The a c e t o n e  extract (16 g l  w a s  e x t r a c t e d  w i t h  e t h e r .    he e t h e r  s o l u t i o n  was concen t -  

r a t e d  t o  a f f o r d  t h e  r e s i d u e  (7 g ) .  T h i s  r e s i d u e  (7 9 )  was chromatographed on s i l i c a  g e l  (200 g l  

w i t h  c-hexane containing 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  e l u e n t ,  each f r a c t i o n  be ing  monitored 

by t l c .  The f r a c t i o n  e l u t e d  w i t h  2-hexanr  c o n t a i n i n g  33% e t h y l  a c e t a t e  w a s  evapora ted  t o  g i v e  a 

r e s i d u e  ( 0 . 6  g l ,  which was f r a c t i o n a t e d  by g e l  f i l t r a t i o n  Isephadex LH-20, s o l v e n t  system: methanol)  

and by p r e p a r a t i v e  hp lc  ( s o l v e n t  system: a c e t a n i t r i l e : w a t u = 7 : 3 .  column: senshu ~ a k .  C-8-4301-PI t o  

g i v e  a n t i a r o n e s  A (1, 5  mgl and B (2 ,  3 . 5  mgl .  

A n t i a r o n e  A ( 1 1  

Compound 1 was r e c r y s t a l l i z e d  f r o m  r h l o r o f o m - e t h e r  to g i v e  yel low n e e d l e s ,  mp 220-223 OC. FeC13 

t e s t :  brown. EI-MS: m/z 422 [MI+ ,  407, 353, 270, 257, 243, 201, 153  ( b a s e  p e a k ) .  ~ i g h - r e s o l u t i o n  

ms ( m - m s ~ ,  m/z 422.1732 [MI+  (C  H o r e q u i r e s :  422.1729) .  353.1010 (C  x o r e q u i r e s :  353.10251, 
25 26 6  20 17  6  

257.1525 (C H 0 r e q u i r e s :  257.15421. 153.0189 (C H 0  r e q u i r e s :  153 .0188) .  uv x M e o H  m ( l o g s  I :  
17  21 2  7  5 4  man 

205 (4.611, 267 (3 .87) .  340 (4 .02) .  402 ( 4 . 3 5 ) .  Uv 1::?3 :205  (4.611, 290 (3 .81) .  351 (3.891, 

542 14.50) .  Uv .l:Eyl 3 iHC1 : 272. 35b. 410, 466 nm. Ir VKRr cm-I : 3540, 3480. 1660 ( s h l ,  
max 

1640, 1620 ( s h l ,  1600,  1580 ( s h l .  1520, 1450. 'H mr (acetone-%):  6 1.66,  1 .78 ,  1 .81 ,  1.86 (each 

3H, br 5 ,  C-13- and C-18-CH I ,  3.39 (2H, hr d ,  5 = 7 . 3  Hz,  C-11- or C-16-H n 21. 3.57 (2H, br d ,  J= 
3  



6 . 8  He, C-16- o r  C-11-H n 21, 5.10, 5.40 (each  l H ,  m, C-12- and C-17-HI, 6.13 (18,  d ,  e 1 . 8  H Z ,  

C-5-HI, 6.28 ( l H ,  d ,  3=1.8 Hz, C-7-HI, 6.83 1 1 H .  S ,  C-10-HI, 7 .71 ( I H ,  5, C-6'-H). 

Ant ia rone  A T e t r a a c e t a t e  (la) 

A mixture  of  1 ( 5  mg),  a c e t i c  anhydr ide  (0 .1  m l ) ,  and p y r i d i n e  ( 0 . 1  ml) was k e p t  a t  room t a p e r a t w e  

f o r  30 m m  and t r e a t e d  as  u s u a l .  Ant l a rone  A t e t r a a c e t a t e  (la1 was c r y s t a l h z e d  from c - h u a n e - e t h e r  

t o  give p a l e  ye l low n e e d l e s ,  (3 mgl, mp 150-152 'C. EI-Ms. %/? 590 [MI'. 'H W (acetone-%):  6 

1.66,  1 .76,  1 .78,  1.83 l each  3H. b r  s ,  C-13- and C-18-CH I ,  2 .33  (6H. 5 ,  COCH3 x 2 ) .  2.35, 2.36 
3 

(each  3H, s ,  CCCH31, 3.29 (2s .  br d, 5=7.0 Hz. C-11- or C-16-H x 21, 3 . 4 0  (2". br d ,  5.6.8 Hz, C-16- 

or C-11-H x 21, 5.00, 5.30 (each  1 H .  m, C-12- and C-17-HI, 6 .84 (1H. d .  J=2.0 Hz, C-5.~1. 6.95 ( 1 ~ .  

s ,  C-10-HI, 7.17 ( 1 H .  d .  J=2.0 Hz, C-7-HI, 8 . 0 5  ( l H ,  5 ,  C-6'-HI. 

Ant ia rone  B 12) 

Compound 2 was r e c r y s t a l l i z e d  from chloroform to  g i v e  ye l low n e e d l e s ,  mp 217-220 'C. pec13 t es t :  

brown. EI-Ms. m/z 422 [MI', 323,  247, 234, 221, 189,  1 6 5  ( b a s e  p e a k ) .  HR-Ms. m/z: 422.1726 [MI' - - 
(C25H2606 r e q u i r e s :  422.1729). 221.0795 (C H 0 r e q u i r e s :  221.0813). 189.0900 (C H 0 r e q u i r e s :  

1 2  1 3  4 12  1 3  2 
189.0915)r  165.0202 (C H 0 requires : 165.01881. Uv 1;: nm ( l o g C 1 :  206 (4 .45) .  269 (3.761, 344 

(3.581. 401 (4 .19) .  Uv 5'e0~i~1c13 amax : 207 14.461, 289 (3.651, 355  (3 .83) .  396 (3.901, 522 (4.261. 
MeOH+A1Cl3+HCI 
max 

: 234, 319,  362, 410 ( s h l ,  464 m. 1r vKBr cm-' : 3420, 1660. 1642. 1610,  1-0. 
max 

'R NRI- (acetone%):S 1.65,  1 . 6 7 ,  1 .76,  1 .88 (each  3H, br s ,  C-13- and C-18-CH3), 3 .31  (2H. br d ,  

J=7.1 Hz, C-11- or C-16-H x 2 ) .  3.60 12H. br d ,  j=6 .8  HZ,  C-16- or C-11-H x 2 ) .  5 .13 ,  5 .25 (each  1 H .  - 
m, C-12- and C-17-HI, 6.39 ( I H .  s ,  C-7-HI, 6.85 (lH, d ,  5 = 8 . 6  Hz, C-5'-HI, 6.87 (IH, 5, C-10-HI, 

7.67 (1H. d ,  5=8.6 H z ,  C-6'-HI. 

Ant ia rone  B T e t r a a c e t a t e  ( a )  

A m i x t u r e  of  2 (4 mg),  a c e t i c  anhydr ide  (0 .1  mll and p y r i d i n e  (0 .1  m 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 and t r e a t e d  a s  u s u a l .  m t i a r o n e  B t e t r a a c e t a t e  (a1 was c r y s t a l l i z e d  from n-henane-ether  

t o  g i v e  p a l e  ye l low n e e d l e s .  (2 m g ~ ,  mp 170-173 OC.  E I - M S , . ~ ~ ~  590 [MI+. 'H ~ n r  (acetone-%]:  6 

1 .65  (6H. b r  5, C-13- and C-18-CH31, 1 .77,  1 .85  (each  3H, br s ,  C-13- and C-18-CH ) ,  2.05. 2.29, 
3 

2.36, 2.37 (each  3H, s ,  COCH31, 3.28, 3.49 (each  2H. br d ,  3=7.0 H e ,  C-11- and C-16-H x 21, 5 .01 

(2H. m. C-12- and C-17-HI, 6.95 1 1 H .  5 ,  C-10-HI, 7 . 2 3  ( 1 H .  s, C-7-HI, 7.28 ( 1 H .  d ,  3 . 8  Hz. C-5'-H), 

8.14 ( l H ,  d ,  3 S . 8  Hz. C-6'-HI. 

S y n t h e s i s  of  4.6-Dihydroxy-4'methoxyaurone (ll) 

To a m i x t u r e  of 2.4.6-trimethox)methoxya~ettphenooe (1 g l  and p-an i sa ldehyde  (650 mgl i n  e t h a n o l  

(20 m l )  was added 25% aqueous potassium hydrox ide  15 mll . The m i x t u r e  was s t i r r e d  a t  room tempera- 

t u r e  fo r  6 h,  am3 t h e n  t h e  r e a c t i o n  mix tu re  was t r e a t e d  as u s u a l .  The p r o d u c t  was p u r i f i e d  by p re -  

p a r a t i v e  t l c  h - h e x a n e : e t h a r = l : l l  to g i v e  4-methoxy-2',4',6'-trhethimx~ymthoxy~halcne 112, 500 mgl .  

The compound 1 2  showed t h e  f o l l o w i n g  d a t a :  p a l e  y e l l o w  n e e d l e s ,  mp 68-69 'C. EI-Ms, ny'? 418 [MI+. 

Anal. Calcd f o r  C H 0 : C, 63.16; H, 6.22. Found: C, 62.98; H ,  6 .29 .  Ir V m  cm-' : 1650,  1605,  
22 26 8 max 

1515. 'H mr (CDC13, 90 MHz): 6 3.37 (6H. s .  CH2CCH3 X 21. 3 .48 (3H. s ,  CH OCH ) ,  3.81 (3H. s ,  W E 3 ) ,  
- 2 1 

5 .11  (4H. s ,  CH 0CH3 x 2 ) .  5.17 (2H. 5 ,  CH WX31, 6.57 12H. s ,  C-3'- and C-5'-H), 6.77 ( lH,  d ,  J=17 
2 - 1 

Hz, C-(I-HI, 6.88 (2H. d ,  - J=9 Hz ,  C-3- and C-5-HI, 7 .35 ( I H ,  d ,  5=17 Hz, C-*-HI, 7 .46 (2H. d ,  3=9 Hz ,  

C-2- and C-6-HI. 

To a s o l u t i o n  of 12 (450 mg) i n  methanol  (20  mli was added 3N HC1 ( 3  mll . The s o l u t i o n  was s t i r r e d  

a t  room tempera tu re  for 1 h. ~h~ r e a c t i o n  m i x t u r e  w a s  t r e a t e d  as u s u a l  and t h e  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  (n -hexane ;e the r= l : l l  - t o  g i v e  2'-hydraxy-4methoxy-4'.6'-dlmethox)methoxychalcone 

(13, 130  mgl. The compound 13 showed t h e  f o l l o w i n g  d a t a :  y e l l o w  n e e d l e s ,  mp 1 0 0  'C. EI-Ms. m/c 374 

[MI+.  Anal. Calcd f o r  C20H2207: C, 64.17; x, 5.88. Found: C, 64.14; H ,  5.97. Ir v m r  cm-I : 3450, man 
1620, 1605, 1580, 1550,  1515. 'H Prrm (CDC13, 90 MHz): 6 3.48, 3.54 l each  3H, 5, CH OCH I ,  3 .85 (3H. 

2 1 
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s ,  CCH ) ,  5.20, 5.30 leach 2H. s ,  CH20CH31, 6.26, 6.32 (each 1 H .  d ,  J=2 H z ,  C-3'- and C-5'-HI, 6.93 3  - 
( Z H ,  d ,  J=9 HZ,  C-3- and C-5-HI, 7.55 (2H, d ,  J=9 Hz, C-2- and C-6-H), 7.80 (2H. s ,  C-&- and C-p-HI, 

13.79 ( I H ,  5, C-2'-OH). 

To a so lu t ion  of 1 3  (100 mgj i n  methanol (20 m l )  was added 25% aqueous potassium hydroxide (2 m l )  

and 35% hydrogen peroxide I2 m 1 )  .14 The r eac t i on  mixture was s t i r r e d  a t  room temperature for  7  h. 

After t rea ted  a s  usual ,  t h e  product w a s  pur i f ied  by prepara t ive  t l c  In-hexane:ethw=l:2) t o  g ive  

4'-methoxy-4.6-d~ethoxpethonyaurone (14, 30 mg). The cwpound 14  showed the  following da ta :  

pa le  yellow needles,  mp 117-118 OC. EI-MS, E/f 372 [MI+.  ~ n a l .  Calcd f o r  c ~ ~ H ~ ~ ~ ~ : ~ c ,  64.52; H ,  5.38. 

Found: C. 63.84; H, 5.44. Ir VKBI : 1695, 1655, 1600 ( s h ) ,  1590. 1510, 1490. H Nmr lCDCI3, 
max 

90 MHZ):  & 3.51, 3.54 (each 3H, s ,  CH20CH31, 3.86 (3H. s,  E n 3 ) ,  5.26, 5.37 (each 2H. s, CH 0CH31, 
- 2 

6.50, 6.63 (each l H ,  d ,  - J=2 Hz, C-5- and C-7-HI, 6.75 ( l H ,  s, C-10-H), 6.95 (2H, d ,  J=9 H z ,  C-3'- 

and C-5'-HI, 7.83 I2H. d ,  J=9 Hz, C-2'- and C-69-H). 

TO a so lu t i on  of 14  I25 mgl i n  methanol (15 m l )  w a s  added 3N H C ~  (3 m l ) .    he reac t ion  mixture was 

refluxed f o r  20 m i " .  After t rea ted  as usual ,  t h e  product was pu r i f i ed  by prepara t ive  t l c  ( e the r  

only) t o  g ive  4.6-dihydroxy-4'-methoxyaurone (11, 8 mg). The compound ll showed the  following da t a :  

yellow needles,  mp 240-243 ' c .  E I - ~ s ,  m / ~  284 [MI+.  HR-MS. ~ / r  284.0710 [ M I +  ( c ~ ~ H ~ ~ ~ ~  requi res :  

284.0684). Uv .IEtoH m (log r ) :  205 (4.241, 220 (sh 4.151. 245 lsh 3.91). 335 (sh  4.12).  388 (4.331. max 
XBr 

Uv ~ ~ ~ ~ ~ + ~ ~ ~ ~ 3  : 206 (4.261, 224 (4.241, 260 (sh  3.751, 350 (4 .09) ,  387 14.181, 445 (4.281. 
Ir Ymax -1 rnax 

cm : 3430, 3150, 1670, 1645, 1605 ( sh j ,  1590, 1515, 1465. 'H mr (acetone*+, 400 MHz): 6 3.88 I3H. 

s ,  4'-CCH3), 6.15, 6.36 (each I H ,  d ,  J=1.8 Hz ,  C-5- and C-7-HI, 6.63 ( l H ,  5, C-10-HI, 7.05 (2H. d ,  

J=9.0 Hz, C-3'- a d  C-5'-H). 7.91 (2". d ,  J=9.0 Hz. C-2'- and C-6'-HI, 9.5-10.0 (2H, b r ,  C-4- and - 
C-6-OH1 . 

ACKNOWLEDGEMENT 

We are  g r a t e f u l  t o  E i s a i  C o . ,  L t d ,  a n d  P.T. E i s a i  I n d o n e s i a  Co . ,  L t d ,  f o r  t h e i r  k i n d  

s u p a l y  w i t h  t h e  p l a n t  m a t e r i a l .  A u t h o r s '  t h a n k s  a re  d u e  t o  t h e  members o f  B o t a n i c a l  

G a r d e n  o f  B o g o r ,  I n d o n e s i a ,  f o r  t h e i r  i d e n t i f i c a t i o n  o f  p l a n t  materials 

REFERENCES AND NOTES 

# T h i s  p a p e r  is d e d i c a t e d  t o  t h e  l a t e  D r .  T e t s u j i  Kame tan i .  

1. P a r t  6  i n  t h e  series ' ' C o n s t i t u e n t s  o f  t h e  Moraceae P l a n t s " .  F o r  P a r t  5 see 

T. F u k a i  a n d  T. Nomura,  H e t e r o c y c l e s ,  1 9 8 9 ,  29,  2379. 

2. T. Nomura, " P r o g r e s s  i n  t h e  C h e m i s t r y  o f  O r g a n i c  N a t u r a l  P r o d u c t s " ,  S p r i n g e r -  

V e r l a g ,  V i e n n a ,  New York ,  1 9 8 8 ,  53, pp. 87 -201  a n d  r e f e r e n c e s  c i t e d  t h e r e i n .  

3 .  Y .  Hano, M.  A i d a ,  M .  S h i i n a ,  T. Nomura, T. Kawa i ,  H. Ohe, a n d  K .  K a g e i ,  

H e t e r o c y c l e s ,  1 9 8 9 ,  29, 1 4 4 7 .  

4 .  Y .  Hano, M. A i d a ,  a n d  T. Nomura, 3. N a t .  P r o d . ,  s u b m i t t e d .  

5. a )  L.  F .  F i e s e r  a n d  N .  F i e s e r ,  " S t e r o i d s " ,  M a r u z e n ,  Tokyo,  1 9 6 0 ,  pp .  765-767;  

b )  P. M u h l r a d t ,  E. K .  Weiss, a n d  T. R e i c h s t e i n ,  HePv: Chiml A c t a ,  1 9 6 4 ,  47,  

2164 ,  a n d  references c i t e d  t h e r e i n .  

6. T. J. Mabry ,  K .  R. Markham, a n d  M .  H. Tohmas ,  "The  S y s t e m a t i c  I d e n t i f i c a t i o n  



of F l a v o n o i d s " ,  S p r i n g e r - V e r l a g ,  New York,  1970 .  

7. K .  R. Markham, V. M .  C h a r i ,  a n d  T.  J .  Mabry, "The F l a v o n o i d s :  Advances  i n  

R e s e a r c h "  e d s .  b y  J .  0 .  H a r b o r n e  a n d  T. J .  Mabry,  Chapmann a n d  H a l l  L t d . ,  London,  

1 9 8 2 ,  p. 72 a n d  p .  112 .  

8 .  Y .  Hano, M. I t o h ,  N. Koyama, a n d  T. Nomura, H e t e r o c y c l e s ,  1 9 8 4 ,  22,  1791 .  

9. P. Andrew, S.  W .  R o b e r t ,  a n d  G .  H. H a r r y ,  J. Chem. Soc. P e r k i n  T r a n s .  I ,  1 9 7 9 ,  

329 .  

1 0 .  a )  L. J u r d ,  " C h e m i s t r y  of F l a v o n o i d  Compounds" e d .  b y  G e i s s m a n ,  Pergamon P r e s s ,  

N e w  York,  1 9 6 2 ,  p. 1 0 7 ;  b )  A .  C. J a i n ,  V.  K .  R o h t a g i ,  a n d  T .  R. S e s h a d r i ,  

I n d .  J. Chem., 1 9 6 9 ,  7 ,  540 .  

11. T .  A. Ge i s sman  a n d  J .  8 .  H a r b o r n e ,  J .  Am; Chem. S o c . ,  1 9 5 6 ,  78, 8 3 2 .  

1 2 .  T .  F u k a i  a n d  T. Nomura, P h y t o c h e m i s t r y ,  1 9 8 8 ,  2 7 ,  259.  

1 3 .  Y .  Hano, T. Nomura, a n d  S .  Ueda ,  H e t e r o c y c l e s ,  1 9 8 9 ,  2 9 ,  2035.  

1 4 .  T .  A.  Ge i s sman  a n d  D. K .  F u k u s h i m a ,  J .  Am. Chem. S o c . ,  1 9 4 8 ,  7 0 ,  1686 .  

R e c e i v e d ,  2 8 t h  S e p t e m b e r ,  1989 


