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Abs t rac t  - 

drug "sang-Bai. 

From t h e  methanol e x t r a c t  of t h e  Chinese crude 

.pi,, I (Japanese name Sohakuhi) ,  r o o t  barks  of 

Morus sp.  (Moraceae),  a new flavanone d e r i v a t i v e  wi th  a  fused 

dihydrochalcone p a r t i a l  moiety was i s o l a t e d  and named sanggenon 

G .  The s t r u c t u r e  was shown t o  be  I on t h e  b a s i s  of s p e c t r a l  

d a t a .  Sanggenon G ( I )  i s  regarded b l o g e n e t i c a l l y  a s  a  Diels-  

Alder  adduct o f  a chalcone d e r i v a t i v e  and dehydrogeranylflava- 

none d e r i v a t i v e .  

I n  t h e  previous  papers1, we repor t ed  t h e  s t r u c t u r e  determinat ion of a  s e r l e s  of 
0 v 

i sopreny la t ed  f l avono ids  obta ined from t h e  Chinese crude drug "Sanq-Eai-pi" 

(Japanese  name "sohakuhi") imported from t h e  Peop le ' s  Republic of China. Some of 

them seemed t o  be  n a t u r a l  Diels-Alder adductslc-e. I n  t h i s  paper ,  we r e p o r t  t h e  

= s o l a t i o n  and s t r u c t u r e  determinat ion of a  new flavanone d e r i v a t i v e ,  sanggenon G 

( I ) ,  i s o l a t e d  from t h e  methanol e x t r a c t  of t h e  same crude drug. 

The methanol e x t r a c t l e  of t h e  crude drug was d i s so lved  i n  e t h y l  a c e t a t e .  The 

e t h y l  a c e t a t e  e x t r a c t  w a s  f r a c t i o n a t e d  s e q u e n t i a l l y  by t h e  column and t h e  prepara-  

- 4  
t i v e  t h i n - l a y e r  chromatography over  s i l i c a  g e l  t o  g ive  sanggenon G (I) i n  6x10 % 

y i e l d  from t h e  crude drug. 

sanggenon G ( I ) ,  amorphous powder, 1011: -277- (c=0.093 i n  methanol) ,  gave t h e  

FD-MS spectrum whicn showed t h e  molecular ion  peak a t  m/z 694, and t h e  13c nmr 

spectrum (35OC. C D ~ O D )  i n d i c a t e d  t h e  presence o f  f o r t y  carbons [ four teen a l i p h a t i c  

carbons (2xCH3, 4x-CH2-, ~X;CH-, ;CH-0-, ~x;c=c:~) , twenty f o u r  a r o z a t i c  carbons - 

(10xCH. ~ x C ,  9xc-0) and two carbonyl carbons] .  Treatment of I wi th  dimethyl s u l -  

f a t e  i n  acetone gave t h e  octamethyl e t h e r  ( I a )  as an  amorphous powder which was 

n e g a t i v e  t o  FeC13 t e s t  and showed t h e  molecular  ion peak a t  m/z 8 0 6  i n  t h e  FD-MS 

spectrum. These r e s u l t s  suggest  t h e  composition of sanggenon G ( I )  t o  be  C40H38011, 
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The compound (I) showed the following color reaction: Mg-HC1 test (reddish violet), 

NaBH4 test2 (reddish brown), FeC13 test (brown), and showed the following nmr 

3 5 spectra (acetone-d ; 6 2.50-2.70(1H, m, C-3-H-&) , 3.02(1H, dd, J=13 and 16, 6 

c - ~ - H - ~ ) ~ ,  5.53(18, br d, J=13, C-2-H14, 12.51(0.5H,  OH)^, 12.91(0.58, OH)5, 
5 13.12(1H, s ,  OH) . These findings show that I is a flavanone derivative having 

two hydrogen bonded hydroxyl groups. The compound (I) showed the following uv 

spectra: W Amax EtOH nm(1og 6 )  : 226(sh 4.631, 285(4.43), 290(infl. 4.43), 318(sh 

Et0H+A1C13 nm(l0g 6 ) :  219(sh 4.72), 290(sh 4.41), 298(4.42), 333(sh 3.95). 4.10); amax 
6 The W spectrum of I was similar to those of many known flavanones . In the spec- 

t r m  of I in the presence of A1C13, a part of the absorption at 285-290 nm showed 

a bathochromic shift and the absorption at 290 nm was observed as a shoulder. 

1 Taking the H nrnr and 13c nmr spectra of I into account, the absorption at 285- 

290 nm can be ascribed to the two conjugated carbonyl groups which are hydrogen 

bondedlds7. Sherif g a1.8 reported that A1C13-induced shift was not observed in 

the W spectra when a prenyl group was located ortho to a chelated hydroxyl group. 
These data led us to presume that one of the ortho positions of the two hydrogen 

bonded hydroxyl groups is replaced by a prenyl group, and another position is not. 

Arrangement of substituents in the A and the B ring of the flavanone moiety was 

1 assumed by the UV spectra and the H nrnr spectrum of I (60DC, acetone-d6) as 

follows: S 5.88(1H, s, C-8-H), 6.39(1H, dd, J=2 and 8, C-5'-H), 6.44(1H, d, J=2, 

C-3'-HI, 7.20(1H, d, J=8, C-6'-HI. From these results, the partial structure (1') 

was suggested. 

The FD-MS spectrum of I showed the following fragmentation species: m/z 584 (11). 

422 (111). This result suggests that sanggenon G (I) may be a Diels-Alder adduct 

such as sanggenon C (lV)ld and D ("1 le regarded as a cycloaddition product with 

the chalcone and the dehydroprenylflavanone derivative. The presence of the fol- 

lowing moieties on the structure of I was supported by a detailed analysis of the 

'H nmr spectrum (60•‹C, acetone-d6) using sequential decoupling and by comparison 

of the 'H nmr spectra of the prenylflavonoid derivatives obtained from M- 

species as  follow^^'^: aromatic protons in a 2,4-dihydroxyphenyl moiety, S 6.08 

(lH, dd, J=2.5 and 8, C-32-H), 6.24(1H, d, J=2.5, C-30-H), 6.90(1H, d, J=8, C-33-H); 

aromatic protons in a 2.4-dihydroxybenzoyl moiety, & 6.03(1H, d, J=2.5, C-24-H), 

6.12(1H, dd, J=2.5 and 8, C-26-HI, 7.67(1H, br d, J=8, C-27-H); protons in a 

4-methylpent-3-enyl moiety, S 1.62, 1.68(each 3H, s, C-15-CH3), 2.10-2.30(4H, m, 

C-12-Hx2 and C-13-HxZ), 5.22(1H, m, C-14-H); protons in a cyclohexene ring 
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moiety were shown in Fig. 2. All these results indicate that the structure of 

sanggenon G is possibly represented by I or I" (except stereochemistry). The 

location of the 2.4-dihydroxyphenyl and the 2,4-dihydroxybenzoyl moiety on the 

1 cyclohexene ring of I was supported by comparison of the H nmr spectrum of I with 

those of sanggenon C IIV) (Fig. 3) and D IV) (Fig. 4 ) .  In respect to the chemical 

shifts and coupling constants of the relevant cyclohexene ring, I was more similar 

to V than to IV. In the 13c nmr spectrum of I I3S0C, in CD30D)10, the chemical 

shift values of the carbon atoms of the cyclohexene ring (Fig. 5) were more 

similar to those of V (Fig. 7) than to those of IV (Fig. 6). These results suggest 

that sanggenon G (I) and D (V) have the same disposition concerning the location 

of the 2,4-dihydroxyphenyl and the 2,4-dihydroxybenzoyl moiety on the cyclohexene 

ring, and also have the same relative configuration. The chemical shift values of 

the carbon atoms of I, except those of the cyclohexene ring, are summarized as 

follows: carbon atoms in flavanone moiety, S 43.1(C-3). 75.8lC-2). 97.0lC-8). 102.9 

(C-3'), lO3.8(C-da), 107.8lC-6), 107.9lC-5'), 110.4lC-1'1, 156.6(C-2'), 159.5lC-4'), 
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163.3(C-8a1, 165.7(C-51, 165.9(C-71. 198.4(~-41; carbon atoms in a 2,4-dihydroxy- 

phenyl moiety, b 103.4(C-301, 107.8(C-321, 122.9(C-28), 134.1(C-33), 157.0(C-29 

and C-311; carbon atoms in a 2,4-dihydroxybenzoyl moiety,& 103.8(C-241, 107.4(C-261, 

116.2(C-22). 128.8(C-271, 165.5(C-23 and C-251. 210.8(C-21); carbon atoms in 4- 

methylpent-3-enyl moiety, S 17.8(C-171. 25.9CC-161, 27.3[C-131, 38.5(C-12) , 125.2 

(C-141, 130.4(C-15). 

From these results, we propose the formula (I1 for the structure of sanggenon G. 

Sanggenon G (I) is optically active and is the first example of a natural product 

which is considered to be formed by a Diels-Alder type of enzymatic reaction pro- 

cess of a chalcone derivative and a dehydrogeranylflavanone derivative. 
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