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Abstract - Four new isoprenoid-substituted flavonoids, 

gancaonins F, G, H, and I, along with two known compounds, 

glycyrol and isoglycyrol, were isolated from the Xibei licorice 

(Glycyrrhiza s p .  1 .  Structures of gancaonins F, G, H, and I were 

shown to be 3-6, respectively, on the basis of spectral evidence. 

From the X-ray crystalloqraphic analysis, spectroscopic data, and 

chemical evidence, the structures 1" and 2 '  for isoglycyrol and 

glycyrol should be revised to the structures 1 and 2, 

respectively. 

Licorice, the root of various species of Glycyrrhiza (Legurninosae), has been used 

for a long time as one of the most important crude drugs. On the constituents of 

phenolic compounds of Xibei licorice (Glycyrrhiza sp., Seihoku Kanzo in Japanese), 

many investigators reported a series of isoprenoid-substituted fla~onoids.~.~ We 

have also reported prenylated flavonoids from Xibei licorice7 and the aerial parts 

of Glycyrrhiza uralensis FISCH .l In continuation of these studies, we examined the 

phenolic constituents of Xibei licorice, and describe here the characterization of 

four new isoprenoid-substituted flavonoids, gancaonins F (31, G ( 4 ) .  H (51, and I 

(6) together with the revised structures of two known compounds, isoglycyrol (1) 

and glycyrol ( 2 ) .  8 

From the benzene extract of the crude drug, four kinds of new isoprenoid-substi- 



.. 
1 : R = H  
la: R = COCH3 

Fig. 1 
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tuted flavonoids, gancaonins F ( 3 ) .  G ( 4 ) .  H (51, and I (61, along with known 

compounds, isoglycyrol (1) glycyrol ( 2 )  5-O-methylglycyrol - (2.3) licoricidin 

(7). 7r9 kumatakenin ( 8 ) .  and licoricone (9)" were isolated by column chromato- 

graphy and preparative tlc. 

Compound 1 (isoglycyrol) was obtained as colorless needles, mp 303-306 'C (colorless 

prisms, mp 313-31S9c), C21H1806, negative to ferric chloride test. The uv spectrum 

of 1 resembled those of coumestan derivativesP8 and their ir spectrum showed an 

absorption band at 1705 cm-'. The 'H nmr spectrum showed the signals of the 

following protons: 1) protons in a 2,~-dimethyldihydropyran ring, 61.34 (6H. S ) ,  

1.81, 2.78 (each 2H. t, J = 6.5 Hz), 2) an aromatic proton, 66.63 (lH, S), 3) ABC 

type aromatic protons, 66.95 (IH, dd, J = 2 and 8.5 Hz), 7.16 (1H. d. J = 2 Hz), 

7.69 (lH, d. J = 8.5 Hz), and 4) protons of a methoxyl group, 63.95 (3H. S ) .  

1 Treatment of 1 with acetic anhydride in pyridlne gave a monoacetate ila1. In the H 

nmr spectrum of la, the ABC type protons showed remarkable downfield shlfts as 

compared with the spectrum of 1. These results suggest that 1 has a 1.2.4-tri- 

substituted benzene ring and a pentasubstituted benzene ring in the structure, and 

that a hydroxyl group is located in the trisubstituted ring. In the 13c nmr 

spectrum of 1, the signals of all the oxygenated carbon atoms were observed at 

6152-158 suggesting that the oxygenated aromatic carbon atoms are located at the 

meta position to each other (Table 1).12 The methoxyl carbon atom observed at 

661.42 suggested the methoxyl group to be diortho-s~bstituted.'~ From these 

results, two possible structures, 1 and l', were proposed for the compound (1). In 

order to determine the definite structure, the X-ray crystallographic analysis of 1 

was carried out, and the formula 1 was confirmed as the structure of the compound 

(11 (Fig. 2). On the other hand, the compound (1) was proved to be identical with 

authentic isoglycyrol (1")' by comparing the 'H and 13c nmr spectra with each 

other. All these results indicated that the structure (1") for isoglycyrol should 

be revised to 1. 14 

Compound 2 (glycyrol) was obtained as colorless needles, mp 252-255'~. C21H1806, 

negative to ferric chloride test. The uv spectrum of 2 resembled that of 1. In the 

presence of sodium acetate, the uv spectrum of 2 showed a bathochromic shift while 

not in the spectrum of 1. The 'H nmr spectrum of 2 showed the signals of the 

following protons: 11 protons of a i,l-dimethylallyl (prenyl) group, 61.65 (3H. br 

S ) ,  1.77 (3H, br S ) ,  3.34 (2H. b r d ,  J=7 H=). 5.19 (1H. b r t ,  J = 7 H z ) ,  2)an 

aromatic proton, 66.78 i1H. S ) ,  3) ABC type aromatic protons, 66.96 ( 1 ~ .  dd, J = 2 



Table 1 I3c Nmr data of 1-6 and 10-12 in DMSO-d 6 

* :  Compounds 1-6 and 11 were measured at 60 C, digital resolution, 1: 0.52 Hz, 

2-6, 11: 0.73 Hz, 5: the number of carbons; according to D.M. Dewick (ref. 25) 

and J.L. Ingham (ref. 261, a): data from K.R. Markham g G. (ref. 12). b): 

data from T. Fukai g .  (ref. l), c): Some signals were not assigned in 

original report; data from S. Demizu G. (ref. 6). di:qd-like (J=ca. 3 and 7 

Hzi, e ) :  multiplet, f): td, 'J=4, 3 ~ = 3  H z ,  g): d: d. 'J=165 Hz, h): d, 'J=4 Hz, 

i): singlet. 1 :  d, 3~=1.2 Hz, k): dd, '~3160 Hz, 3 ~ = 4  H z ,  1): ddd, 'J=2 and 4 

H z ,  3 ~ = 9  H z ,  m): ddd, 'J=164 Hz, 3 ~ = 4  Hz, 4~=0.7 Hr, n): dd, 2 ~ = 3 ,  3 ~ = 1 0  H z ,  

0 1 :  d. 4~=1.8 Hz, p): d, 3 ~ = 5  Hz, g): d. 'J=164 Hz. r i :  d, J=2 Hz, S ) :  dd, J=5 

and 161 H z ,  t): dd, J=5 and 163 H z ,  U )  d, J=1.5 Hc, v): ddd, J=2, 5 and 8 Hz, 

W): t, J=4 HZ, X ) :  d, J=5 K Z ,  y): d, '5=198 Hz, z ) :  d, lJ=180 Hz. 
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Fig. 2 Fig. 3 Acetylatlon shifts of 6a 

and 8 Hz), 7.17 (1H. d. J = 2 Hz), 7.71 (IH, d. J = 8 Hz), and 4) protons of a 

methoxyl group, 63.90 (3H. S ) .  The chemical shifts of the ABC type protons were 

similar to those of the relevant protons of 1. In the 13c nmr spectrum of 2, the 

chemical shifts of all the carbon atoms, except those of the carbon atoms at the 

C-2 and C-3 positions and the isoprenoid moiety, were similar to those of the 

relevant carbon atoms of 1 (Table l). From the chemical shift of the methoxyl 

carbon atom, the methoxyl group seems to be diprtho-substituted.13 The compound (2) 

was correlated with 1 by treating 2 with concentrated hydrochloric acid in 

methan~l.~ The compound (21 was identical with authentic glycyrol (2'18 by 

comparing the 'H and 13c nmr spectra with each other. These results indicate that 

the structure 2' for glycyrol should be revised to the structure 2. 14 

Gancaonin F (3) was obtained as colorless prisms, mp 290-291'~. C21H1606, negative 

to ferric chloride test. The uv spectrum of 3 resembled those of 1 and 2. The 'H 

nmr spectrum showed the signals of the following protons: 1) protons of a 2.2-di- 

methylpyran ring, 61.45 (6H, S ) ,  5.96 (1H. d. J = 10 Hrl, 6.69 (IH, d. J = 10 Hz), 

2) an aromatic proton, 66.81 (1H. S ) ,  3) ABC type aromatic protons, 66.97 (1H. dd, 

J = 2 and 8 Hz), 7.19 (lH, d, J = 2 Hz), 7.73 (1H. d. J = 8 Hz), and 4) protons of 

a methoxyl group, 63.96 (3H, S ) .  The chemical shifts of all the carbon atoms, 

except those of the carbon atoms at the C-l, C-2, and C-3 positions and the 

isoprenoid moiety, were similar to those of the relevant carbon atoms of 2. 

Gancaonin F (3) was derived from 2 by treating 2 with palladium chloride in 

methanol-H 0 (9:l) solution." From these results, the structure of gancaonin F is 2 

represented by the formula 3. 

Gancaonin G (4) was obtained as colorless needles, mp 95-98'~. C21H2005, positive 

to ferric chloride test, and to Gibbs test. The uv spectrum of 4 resembled those of 

isoflavone derivatives,16 and showed no bathochromic shift in the presence of 

sodium acetate. The uv spectrum showed no bathochromic shift immediately after 

addition of aluminum chloride, while bathochromic shift was observed one hour 



after. ''l7 The 'H nmr spectrum of 4 showed a characteristic singlet signal at d8.20 

(C-2-H), and showed the signals of the following protons: l1 protons of a prenyl 

group, 61.64 (3H. br S), 1.77 (3H, br S). 3.33 (2H. br d. J = 7 H z l ,  5.21 (lH, br 

t, J = 7 Hzl, 2) an aromatic proton, 66.61 (1H. S ) ,  31 A B type aromatic protons, 2 2 

66.91 (2H. d. J = 9 Hz), 7.46 i2H. d, J = 9 Hzl, 41 protons of a methoxyl group. 

63.97 (3H. $1, and 51 proton in a hydrogen-bonding hydroxyl group, 613.20 (1H. sl. 

In the 13c nmr spectrum, the chemical shifts of the carbon atoms in the B-ring were 

similar to those of the relevant carbon atoms of wighteone (loll2 (Table 11, and 

the signal at 690.24, assigned to the signal of a carbon atom in the A-ring, was 

observed as doublet. These results suggest the prenyl group to be located at the 

C-6 position.12 The comparison of the chemical shifts of the carbon atoms of 4 with 

those of 10 indicates the 2-methylation effect on the carbon atoms in the A-ring. 

The similar result was reported by Fujita g .  in the case of silvaticol.18 From 

these results, the structure of gancaonin G is represented by the formula 4. 

Gancaonin H (51 was obtained as colorless prisms, mp 205-206'~. C25H2406, positive 

to both ferric chloride and Gibbs tests. The uv spectrum of 5 resembled those of 

isoflavone derlvatives,16 and showed a bathochromic shift in the presence of sodium 

acetate. The uv spectrum showed a bathochromic shift two hours after adding 

aluminum chloride to the solution, while not immediately after the addition. 1.17 

The 'H nmr spectrum of 5 showed the signals of the following protons: 11 protons of 

a prenyl group, 61.63 (3H, br sl, 1.73 I3H. br sl, 3.24 i2H. br d. J = 6 Hzl, 5.18 

IlH, br t, J = 6 Hz), 2) protons of a 2.2-dlmethylpyran ring, 61.40 (6H. S ) ,  5.76 

(IH, d. J = l0 Hzl, 6.38 (1H. d. J = 10 Hzl, 31 three aromatic protons, d6.46 (In, 

51. 6.91 IlH, d, J = 2 Hzl, 6.72 (lH, d. J = 2 Hzl, 41 an olefinic proton, 68.31 

(1H. S ) ,  and 5) proton in a hydrogen-bonding hydroxyl group, 613.22 IlH, sl. The 

13c nmr spectrum of 5 showed that the chemical shifts of the carbon atoms in the 

A-ring, and those of the prenyl carbon atoms were similar to those of the relevant 

carbon atoms of wighteone (101 and gancaonin A (1111 (Table l). The 3',4'-di- 

oxygenated phenyl structure for the B-ring of 5 was supported by the chemical 

shifts of the two oxygenated carbon atoms (6 140.10 and 145.051 .l2 A 3',4'-di- 

hydroxy-5'-prenylphenyl structure for the B-ring of 5 was excluded on the basis of 

discrepancy in the chemical shifts of the carbon atoms in the B-ring of 5 and of 

glycyrrhisoflavone l5,7,3' ,4'-tetrahydroxy-5'-prenylisof1avonl . l 9  ~ r o m  these 

results, the structure of gancaonin H is represented by the formula 5 .  

Gancaonin I ( 6 1  was obtained as colorless prisms, mp 67-7Oac/l25-127 .c, C H o 
21 22 5' 
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n e g a t i v e  t o  f e r r i c  c h l o r i d e  t e s t ,  w h i l e  p o s i t i v e  t o  G i b b s  test.  T h e  u v  s p e c t r u m  o f  

6  r e s e m b l e d  t h o s e  of  2 - a r y l b e n z o f u r a n  d e r i v a t i v e s .  T r e a t m e n t  of 6 w i t h  a c e t i c  

a n h y d r i d e  i n  p y r i d i n e  g a v e  a d i a c e t a t e  ( 6 a l .  The  'H nmr s p e c t r u m  of  6  showed t h e  

s i g n a l s  o f  t h e  f o l l o w i n g  p r o t o n s :  1 1  p r o t o n s  o f  a p r e n y l  g r o u p ,  6 1 . 6 2  (3H. br s l ,  

1 . 7 3  (3H. b r  S ) ,  3 .30  l2H, b r  d .  J = 7 H z l ,  5 .13  ( 1 H .  b r  t ,  J = 7 H z ) ,  21 p r o t o n s  

of  t w o  m e t h o x y l  g r o u p s ,  6 3 . 8 1  (3H,  s l ,  3 . 9 6  (3H, s l ,  3 )  ABC t y p e  a r o m a t i c  p r o t o n s ,  

6 6 . 3 7  (1H. d d ,  J = 2 a n d  8 . 5  H z ) ,  6 . 4 8  ( l H ,  d ,  J = 2 H z l ,  7 .56  I l H ,  d .  J = 8 . 5  H z l ,  

and 41 l o n g - r a n g e  c o u p l e d  two p r o t o n s , ' '  8 6 . 9 2  ( l H ,  b r  d .  J = ca. 0 . 7  H z ) ,  7 . 1 7  

( l H ,  d ,  J = 0 . 7  H z l .  Compar i son  b e t w e e n  t h e  'H nmr s p e c t r a  o f  6  a n d  i t s  d i a c e t a t e  

( 6 a )  i n d i c a t e d  t h a t  t h e  a c e t y l a t i o n  o f  t h e  h y d r o x y l  g r o u p s  c a u s e d  r e m a r k a b l e  

d o w n f i e l d  s h i f t s  of t h e  ABC t y p e  p r o t o n s  ( F i g .  31 . 2 3  I n  t h e  13c nmr s p e c t r u m  of 6 ,  

t h e  c h e m i c a l  s h i f t s  o f  t h e  c a r b o n  a t o m s  i n  t h e  A - r i n g  w e r e  s i m i l a r  t o  t h o s e  of t h e  

r e l e v a n t  c a r b o n  a toms  of  l i c o c o u m a r o n e  (121 . '  By u s i n g  g a t e d  d e c o u p l i n g  w i t h  nOe 

t e c h n i q u e ,  t h e  s i g n a l s  a t  6 1 5 0 . 0 5  (m)  a n d  1 5 5 . 4 2  (m, o v e r l a p p i n g  w i t h  t h e  s i g n a l  a t  

6 1 5 5 . 3 7 )  w e r e  a s s i g n e d  as t h e  s i g n a l s  o f  t h e  c a r b o n  a t o m s  s u b s t i t u t e d  w l t h  a 

m e t h o x y l  g r o u p .  A l o c a t i o n  o f  o n e  of  t h e  m e t h o x y l  g r o u p s  was  c o n f i r m e d  t o  be t h e  

C-4 p o s i t i o n  by  t h e  f o l l o w i n g  l o n g - r a n g e  s e l e c t i v e  'H d e c o u p l i n g  (LSPD) t e c h n i q u e .  

When t h e  p r o t o n  a t  6 7 . 1 7  (C-3-H) was  w e a k l y  i r r a d i a t e d ,  t h e  s i g n a l  a t  6155 .42  

c h a n g e d  i ts  s h a p e .  From t h e s e  r e s u l t s ,  two p o s s i b l e  s t r u c t u r e s  ( 6  a n d  6 ' )  w e r e  

s u g g e s t e d  f o r  g a n c a o n i n  I .  I n  t h e  case o f  6 ' ,  t h e  c h e m i c a l  s h i f t s  o f  t h e  c a r b o n  

a t o m s  o f  t h e  m e t h o x y l  g r o u p s  c o u l d  b e  o b s e r v e d  a t  E. 60 ppm.13 From t h e  c h e m i c a l  

s h i f t s  o f  t h e  m e t h o x y l  g r o u p s  o f  6 ( 6 5 5 . 9 9  a n d  59 .831 ,  t h e  f o r m u l a  6  i s  more  

f a v o r a b l e  t h a n  t h e  f o r m u l a  6 '  ( T a b l e  1 ) .  From t h e  a b o v e  r e s u l t s ,  t h e  s t r u c t u r e  o f  

g a n c a o n i n  H is  r e p r e s e n t e d  by  t h e  f o r m u l a  6 .  

EXPERIMENTAL 

Abbreviations: ==s ing l e t ,  d=doublet, dd=double doublet ,  t = t r i p l e t ,  m=multiplet, brcbroad, 
sh=shoulder, i n f l .= in f l ec t i om.  The general  procedures followed as described i n  our  previous paper. 1 

The following instruments were used: melting po in t s ;  Yazava or Mitamura micro-melting poin t  

apparatuses,  uv spec t r a ;  Shimadzu UV-265 spectrophotometer, ir spect ra ;  Hitachi 260-30 I R  

spectrophatometer, ms: JEOL JMS-D 300 o r  JMS-DX 303 Spectrometer, 'H and 13c nmr spec t r a ;  J E O L  JNM 

GX-400 FT NMR spectrometer. 

I so l a t i on  of Six Isoprenoid-Substituted Flavonoids, Isoglycyral  11). Glycyrol 121, Gancaonins F 

(3). G (41, H ( 5 ) .  and I ( 6 )  from Xibei Licorice (Glycyrrhiza sp.1. 

Xibei (northwest1 l i c o r i c e  ( 4 . 8 k g l  imparted from the People 's  Republic of  China was extracted wi th  

n-hexane l20 11,  benzene (20 11 ,  and acetone (20 11, successively.  Evaporation of the benzene and - 



acetone solutions to dryness yielded 110 g and 150 g of the residue, respectively. The benzene 

extract (110 g) was extracted with methanol (300 rnlx2) at room temperature . The methanol solution 
was concentrated to afford the residue (100 g). This residue (100 g1 was chrornatographed on silica 

gel (600 g) successively with c-hexane (Fr. 1-41, E-hexane-benzene=l:l ( F P .  5-10), benzene (Fr. 

11-60), benzene-acetone=99:1 (Fr. 61-72), and benzene-acetone=49:1 (Fr.73-1101 as the eluent, each 

fraction (eluent volume 500 ml) being monitored by tlc. The fractions 19-21 were evaporated to give 

3.4 g of residue, from which licoricidin (7. mp 161%. 500 rng) and gancaonin G 14, 12 mg) were 

obtained by preparative tlc (silica gel, solvent system, acetone-benzene=1:10, ethyl 

acetate-benzene=l:6, ether-benzene=l:lO). The fractions 44-60 were evaporated to give 5.6 g of 

residue, from which kumatakenin [a, mp 261 'C (from acetone-benzene), 20 mg], 5-g-methylglycyrol 

13-2-methylglycyrol) l4Iz7 [2a, rnp 265'~ (from acetone), 26 mg], gancaonins F (3, 3 mg), I ( 6 ,  30 

mg), compounds 1 (1, 23 mg), and 2 (2, 3 mg) were obtained by preparative tlc (silica gel, 

n-hexane-acetone=3:2, ;-hexane-ethyl acetate=z:l, benzene-ethyl acetate=lO:lI. The fractions 98-109 - 

vere evaporated to give 8.5 g of residue. This residue (8.5 g) was purified by column chromato- 

graphy [silica gel 160 g), benzene-ether mixture] and preparative t ~ c  (silica gel, ether-;-hexan== 

3:1), successively, to give licoricone [g, rnp 244-245 'C (from acetone-benzene), 5 mg] . 
The acetone extract (150 g) of the crude drug was purified by column chromatography (silica gel. 

benzene-acetone mixture) and preparative tlc (silica gel), successively, to give licoricidin (7, 

250 mg), kumatakenin (8,  18 mg), licoricone 19, 145 mg), and compound 2 (2, 160 mg). Physical and 

spectral data of these known compounds were identified with the relevant published data. 

Compound 1 (1, Isoglycyrol). 

Compound 1 was recrystallized from benzene-acetone to give colorless prisms, rnp 313-315'~ (from 
MeOH 

acetone to glve colorless needles, mp 303-306'~). FeC13 test: negative. Uv Amex nm (log E): 210 

(4.481, 225 (sh 4.321, 247 14.261, 255 (sh 4.151, 348 (4.36), 360 (sh 4.30). Uv ? , ~ ~ ~ c o N a :  no 

shift. I c :  3250, 1705, 1630, 1585, 1500. EI-MS (probel, 70 eV, m& (relative intensity): 
367 [M+lli (24%). 366 [M]' (1001, 311 (76). 296 (181, 267 (8). High-resolution ms (HR-MS). m&: 

1 
366.1109 [M]+ (C21H1806 requires: 366.1103). H Nmr (50 mg/0.6 m1 of DMSO-d 1. 61.34 (6H, S ,  

6 '  
C-3'-CH3nZ), 1.81 (2H, t, J = 6.5 Hz, C-2'-Hx2). 2.78 (2H, t, J = 6.5 Hz, C-1'-Hx2), 3.95 (3H, s, 

OCH3). 6.63 (IH, S ,  C-4-HI, 6.95 IlH, dd, J = 2 and 8.5 Hz, C-8-HI, 7.16 IlH, d, J = 2 Hz, C-10-H), 

7.69 IlH, d, J = 8.5 Hz, C-7-H), 10.04 IlH, br 5 ,  OH); (2 rng/0.6 m1 of DMSO-d ) ;  66.75 (1H, S ,  
6 

C-4-H). The cryjtal data for the X-ray crystallographic analysis of 1 were obtained as follows: 

C H 0 ; molecular weight = 366; rnonoclinic: space group P2 /n; lattice constants, a = 9.016 (5) 
.21 18 6 1 

'3 
A ,  b = 22.367 1121 l, C = 8.805 (5) i, d=~=r=93.29 ( 5 j ;  v=1772.7 A ; z = 4; the final R value, 

0.098. 

Compound 1 Monoacetate (la, Isoglycyrol Monoacetate). 

A mixture of 1 (5 mg), acetic anhydride (0.2 ml), and pyridine (0.2 ml) was  kept at room 

temperature for 10 min and treated as usual. Compound 1 monaacrtate was crystallized from benzene 

to give la (2 mgl, colorless needles, mp 209'~ [from methanol, mp 178-179'~/201-202°C (double 

melting point)]. EI-Ms (probe], 70 eV, m/z (rel. int.): 409 [M+I]+ (13%), 408 [M]+ (511, 366 (1001, 

311 (511, 2'36 (111, 267 (5). 'H Nmr (DMSO-dB): 61.36 (6H, s ,  C-3'-CH3x21, 1.86 (2H, t, J = 6 Hz, 

C-2'-Hx2), 2.83 (ZH, t, J = 6 Hz, C-1'-Hx2), 2.33 (3H, S ,  OAcl, 3.98 (3H, S, EH3), 6.78 (lH, S ,  

C-4-HI, 7.28 (IH, dd, .I = 2 and 8 Hz, C-8-H), 7.78 (IH, d. J r 2 Hz, C-10-H), 7.94 (lH, d, J = 8 

HZ, C-7-H). 
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compound 2 was recrystallized from benzene-acetone to give colorless needles, mp 252-255'~. ~ecl 3 

test: negative. uv A~~~~ m (log E.): 212 (4.54), 227 (4.51). 244 (4.37), 255 (sh 4.26), 347 l4.45), 

358 ( ~ h  4.40). Uv a!?: 245 (sh 4.301, 265 lsh 4.20). 315 lsh 3.86), 345 lsh 4.321, 365 

(4.40), 385 (sh 4.26). Ir ifKBr cm-': 3450, 3380, 1715, 1635, 1615, 1590. EI-Ms (probe), 70 eV, m/z 
max 

(rel. int.): 367 [M+lIi 125%), 366 [M]' (1001, 351 (3). 335 (61, 311 (861, 296 (211, 280 (8). 

HR-MS, m/z: 366.1111 [M]+ (C21H1806 requires: 366.1103:. 'H Nmr (DMSO-d6): 61.65. 1.77 (each 3H, br 

S, C-3'-CH3), 3.34 12H, br d. J = 7 Hz, C-1'-HxZ), 3.90 (3H, S ,  OCH3), 5.19 (lH, br t, J = 7 Hz, 

C-2'-H), 6.78 (1H, S ,  C-4-H), 6.96 (lH, dd, J = 2 and 8 Hz, C-8-H), 7.17 IlH, d. J = 2 Hz, C-10-H), 

7.71 IlH, d, J = 8 Hz, C-7-H), 10.07 (bp, OH). 

Formation of Compound 1 (1, Isoglycyrol) from Compound 2 (2, Glycyrol). 

A mixture of 2 (10 mg), 35% HC1 (5.5 ml). and methanol (20 ml) was refluxed for 2 h and treated as 

usual.   he reaction product was purified by preparative tlc (silica gel, ethyl acetate-benzene=l:6) 

to give compound 1 [mp 312-315~~ (from acetone-benzene), 4 mg]. Compound 1 thus obtained was 

identical with the authentic sample on the basis of ir spectral comparison and mixed melting point 

determination. 

Gancaonin F (3). 

cancaonin F (3) was recrystallized from acetone-benzene to give colorless prisms, mp 290-291"~. 

FeC13 test: negative. Uv hMeoH m (log E ) :  203 (4.241, 240 (infl. 4.341, 248 (sh 4.401, 255 (4.43). 
max 

280 (sh 3.93). 293 (3.88). 330 lsh 4.081, 355 (4.26), 367 (4.23). U v ~ ~ ~ ~ O N a :  no shift. lrvKBr max 
-1 

cm : 3400 (sh), 3280, 1715, 1630, 1505. EI-MS (probe), 70 eV, m/z (rel. int.): 365 [M+I]+ (In%), 

364 [M]+ (54), 349 (100). 334 (47), 175 (6), 167 (9). 153 (3). 125 (2). HR-MS, m/z: 364.0953 [M]' 
(C21H1606 requires: 364.0947). 'H Nmr (DMSO-dB): 61.45 (6H, S ,  C-3'-CH3x2), 3.96 (3H, S ,  OCH3), 

5.96 (lH, d. J = 10 Hz, C-2,-H), 6.69 (lH, d. J = 10 Hz, C-1,-H), 6.81 IlH, S ,  C-4-H), 6.97 IlH, 

dd, J = 2 and 8 Hz, C-&H), 7.19 (1H. d. J = 2 Hz. C-10-H). 7.73 (lH, d. J = 8 Hz. C-7-H), 10.10 

IlH, br a ,  OH). 

Formation of Gancaonin F (3) from Compound 2 (2, Glycyrol). 

A mixture of 2 (12 mg), PdC12 (7 mg), and 9096 methanol (4 ml) was kept at room ternerature far 4 

days and treated as usual. The reaction product was purified by preparative tlc (silica gel, ethyl 

acetate-benzene=l:6) to give 3 [rnp 286-290 .C (from acetone-benzene) , 7 mg] . Gancaonin F thus 
obtained was identical with authentic sample on the basis of ir, 'H and 13c nmr spectral 

comparisons and mixed melting point determination. 

Gancaonin G (4). 

Gancaonin G 14) was recrystallized from methanol to give colorless needles, mp 95-98'~. FeCl test: 
3 

dark green. Gidds test: positive. Uv m (log € 1 :  211 (4.591, 268 (4.61). 335 (sh 3.64). Uv 

hMeoH+AcoNa: no shift. uv P Y l C 1 3  (after 1 h): 210 (4.66), 275 14.611, 320 (sh 3.981, 380 
max KBr -1 
13.42). Ir J m a X  cm : 3400, 1655, 1620, 1515. EI-Ms (probe), 70 eV, m/z (rel. int.1: 353 [~+l]+ 
115%), 352 [M]' (62), 337 (22). 323 ( 9 ) .  309 (loo), 297 (941, 118 (51. HR-MS, m/z: 352.1291 [M]' 
(C H 0 requires: 352.1311). 'H Nmr (acetone-d6): 61.64, 1.77 (each 3H, br S ,  C-11-CH 1, 3.33 
21 20 5 3 
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