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Abstract - From the hexane extract of the root barks of 
Cudrania tricuspidata(Carr.) Bur. (Japanese name "Hariguwa" , 
Moraceael, these new isoprenylated xanthones were isolated and 

named cudraxanthone A, B and C. The structures of cudraxanthone 

A, B and C were shown to be 1-111, respectively, on the basis 

of spectral data. 

In the previous papers1, our group reported the isolation and structure deter- 

mination of a series of natural Diels-Alder adducts as well as of an isoprenylated 
, 0 

flavonoid derivative obtained from the Chinese crude drug "s%g-~ai-~i" (Japanese 

name "sohakuhi"1 imported from the People's Republic of China. Some of the Diels- 

Alder adducts showed a significant hypotensive effect. It was reported that 
, 8 

the Chinese crude drug "~an~-~ai-Pi" obtained from market had been found to be 

adulterated with the root barks of Cudrania tricuspidata(Carr.) Bur. and 

2 
Broussonetia papyrifera(L.1 Vent., both of which belong to the family Moraceae . 

In the course of our studies on the constituents of the Morus root harks, we 

studied the phenolic constituents of the root barks of Cudrania tricuspidata(Carr.1 

Bur., and three new isoprenylated xanthone derivatives, cudraxanthone A-C, were 

isolated from the extract. In this paper, we report the structure determination 

of these new compounds. 

The dried root barks(250 g) of Cudrania tricuspidata(Carr.) bur. was extracted 

wlth n-hexane. The n-hexane extract was dissolved in methanol, and fractionated 

sequentially by the column and the preparative thin-layer chromatography over 

silica gel to give cudraxanthone A(3 mgl , B(10 mg) and C(15 mgl. 

Cudraxanthone A (I1 was obtained as yellow needles, mp 212-216 'C, M+ 376.1304 

(Calcd. for C23HZ005: 376.13091, C23H2005, exhibiting positive ferric chloride test 
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Table 1 13c nmr chemical shifts 

- 
I* IV* v* * XI* 111* VI* 

2 solvent; * :  CDC13, **: [ H6]DMSO-CDC13(1:1), [ I : acetone-d 6 

and negative Gibbs test. The ir spectrum disclosed absorption bands for conjugated 

carbonyl and aromatic ring as follows: NUjO1 
max 1645, 1630(sh), 1565 cm-l. 

The UV spectra [ nm(1og 6): 267(sh 4.561, 275(4.63), 283(4.62), 3361sh 

3.85). 354(sh 4.02), 360( 4.041, 405(3.61); Amax Et0HtA1C13: 271lsh 4.42), 29014.65), 

297(4.66), 345(4.02), 385(3.99), 465(3.53)1 resembled those of xanthone derivatives 3 

suggesting that I possesses a xanthone skeleton. The 'H nmr spectrum of I I C D C ~ ~ )  

showed a low field signal at 13.29 indicating the presence of a chelated hydroxyl 

1 group. The presence of two 2.2-dimethylcnromene rings was suggested by the H nmr 

Spectrum as follows: s 1.46, 1.47leach 6H, s, C13- Or C18-CH3x2), 5.58(1H, d, J=10, 
ClZ-H), 5.8211H, d, J=10, C17-H), 6.79(1H, d, J=10, Cll-H) and 8.01(1H, d, J.10, 



C16-H). The evidence is also available from the mass spectral at 

m/z 3 6 1 ( ~ + - ~ ~ ~ ) ,  173. The chemical shift value of the low field doublet at s 8.01 
indicated that one of the 2,2-dimethylchromene rings is an angular fused 

Stru~ture.~ The three aromatic protons appeared as a singlet at s 6.22118, C2-H) 
and two doublets at S 7.16 and 6 7.24leach lH, J=9, C5- and C6-H). From these 

Spectral data and the result of Gibbs test, the structure 11) is possible for 

cudraxanthone A. In order to corroborate the structure of I. the 13c nmr spectrum 

was analysed as shown in Table 1. Assignments of the carbon atoms in I were 

performed by comparison of the 13c nmr spectra of model compounds, thwaitesixanthone 

6 (IV) and rheediaxanthone A (V) (Table 1). From the above results, we propose 

the formula 11) for a structure of cudraxanthone A 

Cudraxanthone B 111) was obtained as yellow prisms, mp 163-167 'C, M+ 

394.1416lCalcd. for C23H2206: 394,1415). C23H2206, exhibiting positive ferric 

chloride test and negative Gibbs test. The compound 111) showed the following 

spectra: ir y z:?': 3520, 3300(br), 1630, 1590(sh), 1570, 1490 cm- I  ; W 

nmlloy E )  : 24714.13), 26814.17), 288lsh 3.53), 328lsh 4.06), 33414.07), 

38313.51). 392lsh 3.49): 'A Et0H+A1C13: 22314.13). 24814.07), 27614.11), 2901sh 

3.79). 352(sh 4.11), 356(4.13), 428(3.53). The UV spectra suggested that I1 

POSSeSSeS a xanthone skeleton.3 The mass spectrum of 11 showed the following 
+ 1 fragments at m/z 379lM -CH3), 326ICl8Hl4o6), 3111C17H1106). The H nmr spectrum 

(CDC13) revealed the presence of a 1,l-dimethylallyl group8 and a 2,Z-dimethyl- 

chromene ring as follows: 1.69 16H, s ,  Cll-cH3x2) , 5.3811~, d, 5=11.5, C15-H) , 

5.48118, d, J=18, C15-H), 6.49(1H, dd, J=11.5 and 18, C14-HI; 1.5016H, s, C18-CH3 

x2), 5.8311H, d, J=10, C17-HI, 8.0011H, d, J=10, C H .  The two aromatic proton 16 
signals and a low field signal appeared as three singlets at 66.24(1B, C2-H)r 6.85 

11H. C5-H) and 12.37(1H, C -OH). From these spectral data and the result of Gibbs 1 

test, two possible structures 111 and 11') were suggested. The structure 111) is 

suggested to be more likely than 11' by the biogenetic analogy to other xanthone 

derivatives isolated from Moraceae, as well as by the biogenetic pathway of 

macluraxanthone ll,3,5,6-tetraoxygenated xanthone derivative). Moreover, 

the chemical shift value of the singlet at 56.85 was similar to those of the C5- 

protons of the 6.7-dioxygenated xanthone derivatives.11r12 In order to corroborate 

the structure 1111, the 13c nmr spectrum was analysed (Table 1). Assignments Of 

the carbon atoms in I1 were performed by comparison of the 13c nmr spectra of the 
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model compounds 1dr6'7'13 and by us ing t h e  model compound, cudraxanthone A ( I )  , 

t a k i n g  i n t o  account t h e  s u b s t i t u e n t  e f f e c t  of a hydroxyl group on a benzene nucleus 

i n  t h e  B The chemical  s h i f t  va lues  of t h e  C-2 and C-4 s i g n a l s  of I1 

were i n  good agreement w i t h  those  of t h e  C-4 i soprenyla ted  ~ a n t h o n e s ~ ' ~  and C-8 

i s o p r e n y l a t e d  f l avone   derivative^.^^"^ From these r e s u l t s ,  w e  propose t h e  

formula (11) f o r  t h e  s t r u c t u r e  o f  cudraxanthone B. 

Cudraxanthone C 1 1 1 1 1  was ob ta ined  as yellow powder,16 M+ 410.1731lCalcd. 

f o r  CZ4Hz6O6: 410.17271, C24H2606, e x h i b i t i n g  pos i t ive  f e r r i c  c h l o r i d e  test  and 

nega t ive  Gibbs test .  The compound 1 1 1 1 1  showed the fo l lowing s p e c t r a :  i r  vNUjo l  
max 

: 3400lbr1, 16451br) ,  1 5 9 5 ( b r ) ,  1575 an-'; UV Amax EtOH nm(1og & I :  246(4 .35) ,  258 

(4.271, 31714.171, 35413.75); 7,::y1C13: 237(4.301, 270(4.23) ,  278lsh 4.171, 

343(4.231, 4010.641.  The UV s p e c t r a  suggested t h a t  I11 possesses  a xanthone 

ske le ton .  The mass spectrum of I11 showed t h e  following fragments a t  m/z 395 

+ + 
I M  -CH31, 3671M -C3H7, base peak) .  ~ ~ ~ I M + - C ~ H ~ I  , ~ ~ ~ ( M + - c ~ H ~ - c ~ H ~ ~ .  The 'H nmr 

spectrum (CDC1 ) r evea led  t h e  presence of an @ , a - d i m e t h y l a l l y l  group and a  3  

Y . r - d i m e t h y l a l l y l  group a s  fo l lows:  1.70(9H, s ,  C11-~~3x2 and c18-Cn3), 5.38 

( l H ,  d ,  J = l O ,  C15-HI, 5.47118, d ,  J=18,  C15-HI, 6.49(1H, dd,  J=10 and 18,  C - H I ;  14 

1 . 8 4 ( 3 ~ ,  s ,  C -CH3i, 4.09128. b r  d ,  J=5 ,  216-H~2), 5.2411H, m ,  C17-H). The o t h e r  18 

Proton s i g n a l s  appeared a s  fo l lows:  b3.8313H, s ,  0CH3), 6 .25(18,  s ,  CZ-H), 6.87 

I l H ,  s ,  C5-H) and 12.43118, s ,  C1-OH). 13c nmr spectrum of I11 was analysed 

(Table  1 1 .  Chemical s h i f t s  of t h e  carbon atoms of t h e  O! , a - d i m e t h y l a l l y l  group 

and t h o s e  of t h e  carbon atoms i n  A r i n g  were s imi la r  t o  those  o f  t h e  r e l e v a n t  

carbon atoms o f  I1 (Table 1 1 .  Chemical s h i f t s  of the  carbon atoms o f  t h e  T, r- 
d i m e t h y l a l l y l  group and those  o f  t h e  carbon atoms in B r i n g  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 t h e  compound IVI ) l5  (Table 1) .  The mass 

Spectrum of  111 showed t h e  s i g n i f i c a n t  fragmentation a t  m/z 367, suggest ing t h a t  

t h e  Y ,  r - d i m e t h y l a l l y l  group i s  ad jacen t  t o  a methoxyl group.17 From t h e s e  

r e s u l t s ,  we propose t h e  formula (111) a s  t h e  s t r u c t u r e  of cudraxanthone C.  

On t h e  o t h e r  hand, any xanthone d e r i v a t i v e  could n o t  be l s o l a t e d  from t h e  
9 ,  

mulberry r o o t  barks13 and t h e  Chinese crude drug " sang-~a i -p i " ' .  These r e s u l t s  

suggested  t h a t  t h e  Chinese crude drug1 which our  group examined had no t  been 

a d u l t e r a t e d  wi th  t h e  r o o t  barks  of Cudrania t r i c u s p i d a t a ( C a r r . )  Bur. 
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