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Abstract - From an acetone extract of the Chinese crude 
drug "Sang-Hai-Pi" (Japanese name "SEhakuhi"), the root bark of 

Morus sp. (Moraceae), a new flavanone derivative was isolated 

and named sanggenon 0, whose structure was shown to be 1 on the 
basis of spectral and chemical evidence. Sanggenon 0 (1) is a 

structural isomer of sanggenon C (21, and was derived from 2 by 
treatment of an alkaline solution. The compound (1) is regarded 

biogenetically as a Diels-Alder type adduct of a chalcone deri- 

vative and a dehydroprenylflavanone derivative. 

Previously we reported the structure determination of a series of natural Diels- 

Alder type adducts, isbprenylated flavonoids, and of 2-arylbenzofuran derivatives 

obtained from the Chinese crude drug "Sang-Bai-Pi" (Japanese name "SEhakuhi") 

imported from the People's Republic of china.' In this paper, the structure 

determination of sanggenon 0 Q) isolated from the crude drug, is described. 

The crude drug "Sang-Bai-Pi" was extracted successively with hexane, benzene, and 

acetone. The acetone extract was fractionated sequentially by the silica-gel 

column chromatography and centrifugal thin-layer chromatography, resulting in the 

isolation of A (1.8 x % yield from the crude drug). 

Sanggenon 0 (1) was obtained as an amorphous powder, 1a1i5 -64O (c=0.13, MeOH). 

exhibiting a positive ferric chloride reaction (greenish brown), magnesium-hydro- 

chloric acid test (orange), and sodium borohydride test (orange) .' The compound 

(1) showed the following spectra: i v m :  3370 (br) , 1640 (sh) , 1625, 1600 

EtOH nm (log r ) :  222 (sh 4.68). 284 (4.481, 287 (sh 4.47). 305 (sh 4.39); (sh): uv Zmax 

2Et0H+A1C13 : 287 (4.46). 318 (4.451, 360 (sh 3.80). The uv spectra were similar 
max 

to those of sanggenons C and D (3)  .la The FO-MS of 1 showed the molecular 
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ion 

3. - 
peak at m/z 708. These results suggest that 1 is a structural isomer of 2 or 

1 This suggestion was supported through a comparative examination of H nmr of 

1, 2 ,  and 3. The 'H nmr spectrum of 1 (400 MHz, acetone-d ) showed the signals of - 6 

three 2,4-dioxygenated phenyl moieties as follows: b 6.47 (lH, d, J=2), 6.50 (lH, 

dd. J=2 and 81, 7.36 (lH, d, J=8): 6 6.36 (1H. dd, J=2 and 8), 6.38 (lH, d, J=2), 

8.34 (lH, d, J=8): 6 6.19 (lH, d, J=2), 6.27 (1H. dd, J=2 and 81, 6.93 (lH, d, J= 

8). The spectrm also showed the signals of a 3.3-dimethylallyl group as follows: 

8 1.22, 1.53 (each 3H, s), 2.68 (lH, dd, J=6 and 141, 3.08 (lH, dd, J=9 and 14), 

5.08 (lH, dd, J=6 and 9 ) ,  and showed an aromatic proton signal I8 5.72 (1H. s)l 

and two hydrogen-bonded hydroxyl group signals 1 6  12.05 (1H. s ) ,  12.45 (ln, s)]. 

Fig. 2 depicts the chemical shifts and coupling constants of protons of the rele- 

vant methylcyclohexene rings of r, ?,lc and ?.ld In respect to the chemical shifts 

and coupling constants of the relevant methylcyclohexene ring, 1 was more similar 
to 2 than to 3. These results suggest that sanggenons 0 (l-1 and C (2)  have the 
same relative configuration. All these results indicated that the structure of 

sanggenon 0 is possibly represented by 1. 
In the previous paper,lh our group reported that sanggenon A (illa was easily 

isomerized in an alkaline solution to give a 2 : 5 equilibrium mixture of sangge- 

nons A (4) and M ( 2 ) .  To confirm the structure of 1, the same alkaline treatment 
was carried out. Sanggenon C ( 2 ,  100 mg) was dissolved in 5 % sodium carbonate 

solution, acidified with dilute hydrochloric acid, and extracted with ether. The 

ether extract was purified by prepararive TLC to give l-' (43 mg) and 2' (55 mg). 

The ir, nmr, and uv spectra of 1' and 2' were identified with those of sanggenons 
0 (1) and C (21, re~~ectively.~ The compound (1') was easily isomerized in an 
alkaline solution to give the same equilibrium mixture of 1' and 2'. From this 

result, it was confirmed that sanggenons 0 (11 and C ( 2_ )  have the hemiketal partial 

structure such as sanggenon A (4). The location of the methylcyclohexene ring on 
the A ring of 1 was confirmed by considering the following acetylation shifts of 
the olefinic protons of the methylcyclohexene ring moieties of the ketal compounds 

( f?  and 7 ) .  The ketal compound (51 was derived from 2 as follows: a solution of 2 

(100 mg) in ethanol containing 1.5 % sulfuric acid was irradiated in a glass vessel 

with 100 W high-pressure mercury lamp, and the reaction product was purified by 

preparative TLC to give 5 (20 mg) .4 The same intramolecular ketalization in the 
acidic solution were reported in the case of mulberrofurans F (8) ,5 G (9) ,5 and 
K (10) .Ii Work up of fi with acetic anhydride in pyridine gave the pentaacetate 



(GI6 which w a s  nega t ive  t o  t h e  f e r r i c  c h l o r i d e  r e a c t i o n .  

On t h e  o t h e r  hand, t h e  compound (7) w a s  der ived from l-' by t h e  in t r amolecu la r  

k e t a l i z a t i o n  r e a c t i o n  i n  t h e  a c i d i c  s o l u t i o n .  The p e n t a a c e t a t e  (3) was obta ined 

by t h e  a c e t y l a t i o n  of  Z. Comparison of t h e  'H N n r  s p e c t r a  o f  5 and 3 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  of  the pheno l i c  hydroxyl groups caused a h ighe r  f i e l d  s h i f t  

of t h e  o l e f i n i c  proton i n  t h e  methylcyclohexene r i n g  (Table 1 ) .  On t h e  o t h e r  hand, 

i n  t h e  case  of 7 ,  t h e  a c e t y l a t i o n  of t h e  phenol ic  hydroxyl groups of caused - 
l i t t l e  s h i f t  of t h e  o l e f i n i c  proton i n  t h e  methylcyclohexene r i n g  o f  Z;J (Table  1 ) .  

The d i f f e r e n c e  of t h e s e  a c e t y l a t i o n  s h i f t s  seems t o  b e  a r i s e d  from t h e  a c e t y l a t i o n  

of t h e  hydroxyl group a t  C-5 p o s i t i o n .  The s i m i l a r  s h i f t s  were observed i n  t h e  

case of mulberrofurans P (8) and G (9)  (Table 1) . 5  From t h e s e  r e s u l t s ,  t h e  lo-  

c a t i o n  of t h e  methylcyclohexene r i n g  on t h e  A r i n g  was confirmed t o  be  a t  C-8 

p o s i t i o n .  So we propose t h e  formula (2)  as t h e  s t r u c t u r e  of sanggenon 0. 

Table 1. Acety la t ion  s h i f t s  f o r  C-2"-H of 6, 7, 8 and 2 

( P P ~ )  measured i n  acetone-d 6  
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