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Abstract  -From the methanol ex t r ac t  of the Chmese c r u d e  

d r u g  "Sang-Bal-Pi" ( J apanese  name "Szhakuhi"), the root b a r k  

of Morus sp. (Moraceae) ,  a 2-arylbenzofuran d e r ~ v a t ~ v e  was 

isolated a n d  named mulberrofuran K .  I t s  structure was  shown 

to  be 1 on the  basis of the  spect ra l  a n d  chemical e v ~ d e n c e .  

Mulberrofuran K is opt ica l ly  ac t lve  a n d  regarded b ~ o g e n e t t c a l l y  

as  a v a n a t m n  of a Dlels-Alder type adduct of a chalcone 

d e r ~ v a t i v e  a n d  a dehydroprenyl-2-arylbenzofuran d e r i v a t ~ v e .  

In the prevmus pape r s , '  we reported the  s t ruc tu re  determmatmn of a series of n a t u r a l  

Diels-Alder type  adducts  ~ s o l a t e d  from the Chinese crude d rug  "Sang-Bal-PI" (Japanese  name 

"SEhakuh~") m p o r t e d  from the People ' s  Republic of Chma. In  t h i s  pape r ,  the s t ruc tu re  

determmation of mulberrofuran  K ( 1 )  i so la ted  from the crude d r u g ,  1 s  described. 

The methanol ex t r ac t  of the c rude  d rug  was dissolved in ethyl  ace ta te .  The e thyl  ace ta te  

ex t r ac t  was f r ac t i ona t ed  sequent ia l ly  by the silica-gel column chromatography a n d  

p repa ra t i ve  t h i n  l a y e r  chromatography,  resulting in the ~ s o l a t m n  of 1 ( 5  x % yield 

from the  crude  d r u g ) .  

Mulberrofuran K ( I ) ,  o b t a ~ n e d  as colorless needles,  mp 176 'C (decamp.). [&It + 425' (c = 

0.024, MeOH), FeCl test  (negative), gave  the  FD-MS which showed the  molecular ,on peak 
3 

a t  m/z 628. Treatment of 1 w ~ t h  d ~ m e t h y l  su l fa te  and potasslum ca rbona t e  in acetone 

effected exhaus t ive  methylation to  g ive  the tetramethyl ether (la1 as an  amorphous powder. 

The molecular formula of la was determined to be CUHLOO8 by the high-resolution mass 
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spectr& (M' = 684.2748), and hence 1 could be formulated as  C39H3208. The compound (1) 

showed the following spectra; Ir v::: cm-l : 3400 (b r ) ,  1620, 1600, 1570 ( s h ) ,  1430: uv 

nm (log E 1 :  225 (4.72). 286 (4.291, 306 ( ~ n f l .  4.45), 320 (4.561, 334 (4.47); uv A 

",'2HtA1C13 : 225 (4.72). 286 (4.291, 306 ( ~ n f l .  4.L5). 320 (4.56). 334 (4.47). The Ir 

spectrum of 1 showed the absence of carbonyl functmn. The uv spectrum was similar to 

those of mulberroiurans F2 ( 2 )  and G' (=albanol A ~ ,  31, and suggested that 1 15 one of the 

4'-substituted 6.3 ' ,5 ' - t r~oxygenated 2-arylbenrofuran derlvatlves. This suggestion was 

1 supported through a comparatlve exeminatlon of the H nmr spectrum of 1 (400 MHz, 

acetone-d 1 w ~ t h  those of 2. 3, chalcomoracin ( ~ 1 , ~  and mulberrofuran C (5) .5  The 6 

chem~cal shifts and couplmg constants (Hz) of the 2-arylbenzofuran molety a re  shown as 

follows: 6 6.81 ( lH,  dd ,  J=2 and 8 ,  C-5-HI, 6.94 a n d  6.95 (each lH, d ,  1.2, C-2' and 

-6'-HI, 6.97 (IH, br  d ,  J=2, C-7-HI, 7.03 (IH, d ,  ]=I, C-3-HI, 7.40 (lH, d ,  J=8, C-4-HI. 

A s  the chemical shlft values and the coupling constants of the protons of the 

2 2-arylbenrofuran molety was s m ~ l a r  to those of the relevant protons of 2 and 3,' i t  1s 

suggested that  1 has the same subst~tuted pattern on the moiety. The presence of the 

iollow~ng moiettes was also supported by the comparatlve examination of the 'tl nmr 

spectrum of 1 with those of 2 and 3. The s ~ g n a l s  of protons in a 5-oxygenated 2,2-di- 

methylchromene molety were observed a t  S 1.34, 1.35 (each 3H, s .  C-23"-CH3 x 21, 5.66 (1H. 

d ,  1.10, C-22"-H), 6.26 ( lH,  ti. 1.9. C-13"-HI, 6.68 (lH, d ,  ]=lo. C-21"-i0, 7.05 (1H. d. 

J=9. C-14"-H), and those of the aromatic protons i n  a 2,4-dmxygenated phenyl molety a t  

6.37 ( lH,  d ,  1.2, C-17"-HI, 6.50 ( lH,  dd ,  J=2 and  8,  C-19"-HI, 7.13 ( lH,  d ,  1 4 ,  C-20"-H). 

The presence of t r ~ s u b i t i t u t e d  methylcyclohexane n n g  was also supported by the examination 

of the 'H nmr spectrum of l a  with the a ~ d  of sequentla1 decouphng experiments, and the 

deduced structure is shown in Flg. 2 along with chern~cal shifts (ppm) and the coupling 
/ 

constants (Hz). The chem~cal  shift values and the - 3.32 
coupllng constants of the protons on the ring of l a  

were slmllar to those of the relevant protons of 2a. 2 

3 .34 
From above results,  three poss~ble  structures (1, l ' ,  

and 1") were suggested. The structure (1") was ex- 

cluded from the following results. The treatment of 

mulberrofuran F (2 ,  39 mg) wlth palladium ch lor~de  6 

(11 mg) in 95 % methanol aqueous solution (5 ml) 

gave the reactmn products, wh~ch  were purlfled by prepara- Fig. 2 l a  i n  CDCl 
3 

tlve TLC (benzene : ethyl acetate = 2 : 1 ,  silica gel) to 

give the compound (2b, 6 mg) and (2c. 13 mg). The ir spectrum of 2b was in agreement 

wlth t h a t  of 1. In order to corroborate the structure, 1 was d e r ~ v e d  from chalcomoracin 
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TLC to glve 1 ( 2  mg), the 'H nmr and ir spectra of which were tdentical wlth those of 

mulberrofuran K .  

On the other hand,  the compound (Zc) was derived from 6 as follows: a solutmn of 6 I17 

mg) ~n ethanol solution contalnlng 1.5 % sulfuric acid w a s  ~ r r a d ~ a r e d  as described above to 

g've amorphous powder (5 mg), the ir spectrum of which was >dentical w ~ t h  that of Zc. 

From above results,  we propose the formula (1 )  for the structure of mulberrofuran K .  
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