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~ S T R A C T . - T W O  new prenylflavones, licoflavones B 111 and C [2], and one new diben- 
zoylmathane, glycyrdione C 141, were isolated from the root of Glyrywhiza infita 
(Leguminosae) together with two known flavones, licoflavone A and 4’,7-dihydroxyflavone. 
Their structures were elucidated on spectroscopic evidence as 4’,7-dihydroxy-3‘,6diprenyl- 
flavone [l], 8-prenyl-4’,5,7-trihydroxyflavone 121, and 1-(2,2dirnethyl-7-hydroxy-2H-l- 
benzopyran-6-yl)-3-(4-hydroxy-3-prenyl-phenyl)- 1,3-propanedione 141. The structure of a 
prenylflavone that was isolated from Marshalli grandrflora, previously determined as 4‘,5,7- 
trihydroxy-8-(3,3-dimethylallyl)-flavone, was revised to 6-prenyl-4’, 5,7-trihydroxyflavone 
l31. 

The roots of Glycywbiza uralensis Fisch., Glycywbiza glabra L., and Glycywbiza in- 
fhta Batalin (Leguminosae) are known to contain the sweetening principle glycyrrhi- 
zin. The root ofG. uralensis is called “kanzo” or “gancao,” which literally means “sweet 
herb” in Japanese and Chinese, respectively, and is commonly found as one of the main 
ingredients in traditional Chinese mixed herbal medicines (Kampo medicine). The 
dried root of G .  glabra, which occurs in Europe and its vicinity, has found medicinal use 
as the crude drug licorice since ancient times. However, G. glabra and G .  infhta are not 
considered medicinal in Japan and are used mostly for extraction of glycyrrhizin, whose 
derivatives are of medicinal use as therapeutic agents. The crude extracts of these two 
Glycyrrbiza species are also used as food additives. 

It has long been conceived that glycyrrhizin, which is well known for its anti-in- 
flammatory, antiallergic, and antihepatotoxic activity, is the only constituent under- 
writing the pharmacological efficacy of licorice. However, the anti-gastric-ulcer effect 
of licorice extracts (from G. urulmis) was ascribed to glycyrrhizin-free fractions abounding 
in flavonoids (l), and later various types of phenolic compounds were isolated as an- 
timicrobial principles from the root of G. glabra and other Glycywbiza species (2-6). 
These findings may verify that the phenolics also make up part of the pharmacological 
efficacy of licorice. These research developments have incited us to work on a research 
program for isolation and identification of licorice constituents with the guidance of the 
antimicrobial and antioxidant activities, and we have reported the isolation of several 
phenolic constituents from the roots of G. uralensis, G .  glabra, and G .  infhta as active 
principles (7,8). Continuing efforts have been made to isolate minor constituents, espe- 
cially in non-medicinal Glycywbiza roots, because they are known to abound in various 
types of phenolic constituents that chemotaxonomically characterize species of the 
genus Glycywhiza (9). We previously reported the isolation and structure elucidation of 
three dibenzoylmethanes and also referred to their biogenetic significance in relation to 
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the chemotaxonomy of the genus Glycyrrhiza (10). In this report we describe properties 
and structural assignments of novel prenylflavones and a dibenzoylmethane. 

RESULTS AND DISCUSSION 

The CHCl, extract of the root of G. zafita was chromatographed on a Si gel column 
using C6H6 with an increasing precentage of Me2C0 for elution. Four flavones were 
isolated by a series of chromatographic separations. Two of these four flavones were new 
natural products and named licoflavones B (11 and C [2}, and the other two were iden- 
tified as the known compounds licoflavone A (1 1) and 4',7-dihydroxyflavone (12), re- 
spectively, by comparison with reported spectral data. One of the less polar fractions 
yielded a new dibenzoylmethane named glycyrdione C {4]. 

Licoflavone B El] was obtained as pale yellow needles, mp 210". Acetylation of 
licoflavone B with Ac,O/pyridine furnished a diacetate, mp 148'. The molecular for- 
mula of 1 was determined to be C25H2604 based upon the elementary analysis and ms, 
which was further confirmed by hrms. The close similarity of the uv spectrum to those 
of licoflavone A and 4',7-dihydroxyflavone indicated the presence of the same 
chromophoric unit, which was further substantiated by bathochromic shifts observed 
on addition of NaOAc and NaOMe. The 'H-nmr spectrum exhibited the presence of 
two y,y-dimethylallyl groups E6 1.74, 1.76 (6H each, s), 3.41 (4H, d,]= 7.2 Hz), 
5.40 (2H, m)], ABX aromatic protons 16 7.01 (lH, d , J = 8 . 6  Hz), 7.73 ( l H ,  dd, 

J = 2 . 3 ,  8.6Hz),7.78(1H,d,J=2.3Hz)],twosingletprotons(66.60, 7.06),and 
one deshielded aromatic proton (6 7.84). The above evidence suggested that licoflavone 
B is diprenyl-4',7-dihydroxyflavone. The location of the prenyl groups was readily as- 
signed at C-3' and C-6 from the 'H- and 13C-nmr spectra (Table 1). 

Licoflavone C {2] was obtained as pale yellow needles, mp 239". The uv spectrum 
suggested it to be a typical flavone, showing absorption maxima at 274, 305, and 326 

OH H 

1 2 3 

4 dikeconic 4' 4 kecc-enolic 

5 6 
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TABLE 1. 13C-nmr Data of Flavones Isolated from Root of GIyryrrhivl infitu 
(100 MHz, 6 ppm, TMS as internal standard).' 

Carbon 

c-2 . . . . . . . . . . . . .  
c-3  . . . . . . . . . . . . .  
c4 . . . . . . . . . . . . .  
c-5 . . . . . . . . . . . . .  
C-6 . . . . . . . . . . . . .  
c-7  . . . . . . . . . . . . .  
C-8 . . . . . . . . . . . . .  
c-9 . . . . . . . . . . . . .  
c-10 . . . . . . . . . . . . .  
c-1'  . . . . . . . . . . . . .  
c-2'  . . . . . . . . . . . . .  
c-3' . . . . . . . . . . . . .  
C 4 '  . . . . . . . . . . . . .  
c-5' . . . . . . . . . . . . .  
C-6' . . . . . . . . . . . . .  
Iprenyll 
c-1" . . . . . . . . . . . . .  
c-2" . . . . . . . . . . . . .  
c-3" . . . . . . . . . . . . .  
C-4" . . . . . . . . . . . . .  
c-5" . . . . . . . . . . . . .  

165.7 
102.6 
180.4 
126.0 
129.9 
162.7b 
105.1 
158.0 

nf 
123.7 
129.3 
116.9 
162.4b 
116.9 
129.3 

28.9 
122.7 
134.3 
26.0 
17.9 

Compound 

163.9 
102.9 
177.5 
126.2 
129.8 
161.0 
105.7 
157.1 
117.7 
124.0 
126.2 
128.4 
159.1 
116.3 
128.6 

28.7,29.1 
122.8, 123.1 
133.2, 133.5 
25.9 (2C) 
17.9(2C) 

165.0 
103.9 
183.5 
161.0 
99.3 

162.2 
105.4 
156.0 
107.4 
123.7 
129.3 
116.9 
161.9 
116.9 
129.3 

22.4 
123.6 
132.1 
25.8 
18.1 

162.5b 
102.4 
176.2 
126.4 
114.7 
160.6 
104.4 
157.3 
116.1 
121.8 
128.1 
115.9 
162.4b 
115.9 
128.1 

- 
- 
- 
- 
- 

' n f  indicates that rhe corresponding signal was missing. 
bSignals in the same column may be interchangeable. 

nm. Uv shifts with NaOAc and AICI, indicated the location of the A ring hydroxyl 
groups at C-7 and C-5, respectively. The 'H-nmr spectrum exhibited the presence of 
the y,y-dimethylallyl group {6 1.67 (3H, s), 1.82 (3H, s), 3.57 (2H, d ,  J=6.8 Ht),  
5.30 ( l H ,  br t,J = 6.8 Hz)], A2B2 aromatic protons 16 7.05 (2H, d,] = 9.0 Ht),  7.96 
(2H, d, J = 9.0 Hz)] assignable to the B ring, a singlet proton 16 6.63 ( l H ,  $1 at C-3, 
and one singlet aromatic proton {6 6.34 ( l H ,  s)]. From the above evidence, the struc- 
ture of licoflavone C was elucidated as either 6- or 8-prenyl-4' ,5,7-trihydroxyflavone. 
The location of the prenyl group was determined at C-8 by comparison of 13C-nmr 
chemical shifts of C-6 and C-8 with those of apigenin and 6- or 8-substituted-5,7-hy- 
droxyflavones (13). The resonances for unsubstituted C-6 and C-8 in these compounds 
usually appear approximately at 99 ppm and 94 ppm, respectively, and are quite 
distinct. Furthermore, substitution at C-6 or C-8 is known not to alter markedly the 
chemical shift of the unsubstituted aromatic methine carbon atom. Therefore, whether 
a prenyl group is substituted at C-6 or C-8 in 4',5,7-trihydroxyflavone can be un- 
ambiguously determined. The chemical shifts of C-6 and C-8 for licoflavone C were ob- 
served at 99.3 and 105.4, respectively. The marked downfield shift (ca. 11 ppm) of C-8 
and the almost unchanged chemical shift of C-6 revealed the prenyl group to be located 
at C-8. This location was further substantiated by the following irradiation experi- 
ments. A singlet at 6 6.34 was significantly sharpened upon irradiation ofa singlet at 6 
13.0 assigned to a chelated 5-OH, while other signals were unchanged. This indicated 
the occurrence of a small coupling between both signals; therefore, a singlet proton sig- 
nal at 6 6.34 was unequivocally assigned to H-6. Irradiation of the 5-OH also resulted 
in a 3% nOe (based on a difference spectrum) on H-6. 
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A flavone derivative whose structure was established as 4’, 5,7-trihydroxy-8-(3,3- 
dimethylallyl)-flavone has been isolated from Marshallia grandrha (Compositae) in 
small quantity and uncrystallized form (14). However, the reported data did not agree 
with those of licoflavone C although these two compounds have the same nominal struc- 
ture. Chemical shifts of €4-3 and H-6 were 6.64 and 6.63, respectively, whereas they 
were observed at 6.63 and 6.34, respectively, for licoflavone C. On the other hand, 
chemical shifts of H-3 and H-8 in gancaonin Q (3’,6-diprenyl-4’,5,7-trihydroxy- 
flavone), a closely related prenylflavone isolated from G. uralensis (15) having identical 
partial structure of the A and C rings, were reported to be 6.61 and 6.60, respectively, 
with which 4’, 5,7-trihydroxy-8-(3,3-dimethylallyl)-flavone was in good agreement. It 
is apparent from this evidence that the structure of a prenylflavone isolated from M. 
grandrpoa was erroneously elucidated and should be revised to 4’, 5,7-trihydroxy-6- 
(3,3-dimethylallyl)-flavone [3] as far as it can be deduced from its reported ‘H-nmr 
data. Since a further search of the literature has revealed that S-prenyl-4’,5,7-trihy- 
droxyflavone has not yet been known as a natural product, the new name of licoflavone C 
was proposed. 

Glycyrdione C {4} did not crystallize though it was purified by repeated sets of 
chromatography including hplc. However, its spectroscopic data revealed that it is 
pure. Its molecular formula was deduced to be C,,H,6~51from the hrms. Its P-hy- 
droxychalcone nature was suggested by the ir, IJ max cm 3000 (OH), 1600, 1570 
[C(OH)=CH-COI, and uv (A max 266, 350, 402) spectra, which is also consistent 
with the positive color reaction with Mg-HC1 and FeCI,. These features closely resem- 
ble those of licodione, a constituent of G. erhinata callus (1 l) ,  and dibenzoylmethane 
derivatives previously isolated by us from G. infita root (lo), suggesting that glycyr- 
dione C is one of their analogues. Nearly all signals of the ‘H- and 13C-nmr spectra ap- 
peared as pairs, indicating its existence in solution as an equilibrium mixture of two 
tautomeric forms. The dibenzoylmethane has been known to constitute two tautomers, 
diketonic (dibenzoylmethane) and keto-enolic (P-hydroxychalcone) forms (10,l l) .  A 
singlet proton at 6 6.58 which integrates for 0.70 H was assigned to the vinyl methine, 
while a singlet proton at 6 4.46 (0.60 H) was attributed to methyleneprotons of thedi- 
ketonic form. The assignments of ‘H and 13C signals of glycyrdione C are shown in 
Table 2. It should be noted that assignments of some aromatic carbons of gly- 
cyrdiones A and B reported in a previous paper (10) were revised based upon the long 
range 13C-lH COSY analysis of glycyrdione C (data not shown). The ratio of two 
tautomers was found to be 70:30 in excess of keto-enolic form, based upon the integra- 
tion of the above signals. The presence of C, units, one y,y-dimethylallyl and one 
chromene, was also indicated by the ‘H- and 13C-nmr spectra. The position of C, at- 
tachments was readily deduced from analysis of ‘H- and 13C-nmr signals and mass frag- 
ment ions. In general, the dibenzoylmethane gives rise to two predominant ion peaks 
derived from either A or B ring in the ms. The prominent ion peaks at 189 and 203 amu 
in the ms of glycyrdione C, which were assigned to 5 and 6, respectively, indicated that 
the chromene occurs on the A ring while the prenyl unit is substituted on the B ring. 
From this evidence, the structure of glycyrdione C was elucidated as 4, a regio isomer of 
glycyrdione B. 

The isolation of prenylated 4’,7-dihydroxyflavones is of interest in view of their 
biogenetic relation to dibenzoylmethanes previously isolated from the same licorice 
(10). For instance, 5-prenyl-licodione and glycyrdione A would give rise to licoflavones 
A and B if they undergo cyclization and dehydration, respectively. In a previous paper, 
we discussed the intermediacy of 2-hydroxyflavanone as a common precursor for both 
flavones and dibenzoylmethanes ( 10). The co-occurrence of dibenzoylmethanes and 
their structurally related flavones in the same plant lends support to this hypothesis. 
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TABLE 2. 'H- and I3C-nmr Data of Glycyrdione C 14) (400 MHz for 'H, 100 MHz for I3C, 
6 ppm in CDCI,, T M S  as internal standard. Assignments of carbon resonances 

were confirmed by the long range 'H-"C COSY 

Posit ion 

1 . . . . . . . . . . . .  
2 . . . . . . . . . . . .  
3 . . . . . . . . . . . .  
1' . . . . . . . . . . .  
2' . . . . . . . . . . .  
3' . . . . . . . . . . .  
4' . . . . . . . . . . .  
5' . . . . . . . . . . .  
6' . . . . . . . . . . .  
1" . . . . . . . . . . .  
2" . . . . . . . . . . .  

3" . . . . . . . .  
4" . . . . . . . .  
5" . . . . . . . .  

6" . . . . . . . . . . .  

I . . . . . . . .  

2'" . . . . . . . . . . .  
3" . . . . . . . . . . .  
4" . . . . . . . . . . .  
5"' . . . . . . . . . . .  
fchromene] 
1"" . . . . . . .  

2"" . . . . . . . . .  

Ihydroxylsl 
3-OH . . . . . . . . .  
2'-OH . . . . . . . . .  
4"-OH . . . . . . . . .  

'H nmr 

keto-enolic 

6.58(0.70H, s) 

6.36(0.70H, s) 

7.71(0.70H, d, 
/=  2.3 Hz) 

6.88 (0.70 H, d, 
/ = 9.0 Hz) 

7.70 (0.70 H, dd, 
J = 9 . 0 ,  2.3Hz) 

3.43(1.40H, d, 
/=  7.2 Hz) 

5.34(0.70H, m) 

1.7-1.8(4.2H, S) 
1.7-1.8(4.2H, S) 

6.32(0.70H, d, 
/=9 .7Hz)  

5.58 (0.70 H, d, 
/=9 .7Hz)  

1.45 (4.2 H, s) 

15.57(0.70H, s) 
12.62(0.70H, s) 
6.12(0.70H, brs) 

diketonic 

7.41 (0.30H, s) 

7.83(0.30H, d, 
]=2.3Hz) 

6.86(0.30H, d,  
/ = 9.0 Hz) 

7.82 (0.30 H ,  dd, 
/ = 9 . 0 ,  2.3Hz) 

3.38(0.60H, d, 
/=  7.2 Hz) 

5.3 l(0.30 H, m) 

1.7-1.8(1.8H, S) 
1.7-1.8 (1.8 H, S) 

6.27(0.30H,d, 
/ = 9.7 Hz) 

5.57 (0.30 H, d,  
= 9.7 Hz) 

12.45 (0.30H, s) 
6.40 (0.30 H ,  br s) 

I3c nmr 

keto-enolic diketonic 

193.4 198.0 
90.4 49.5 

176.7 193.0 
113.8 112.7 
164.6 165.5 
104.8 104.4 
159.8 161.1 
113.9 113.7 
126.2 128.9 

125.7' 
128.8 131.2 

127.7 127.9 
158.3 159.9 
115.7 115.4 

126.5 129.4 

29.3 28.9 

121.3 120.Sb 
134.8 134.9 
25.7 25.7 
17.9 17.8 

121.1 120.9b 

128.8 128.8 

77.7 78.2 
28.5 28.4 

"One of pair signals is missing or overlapped. 
bSignals may be interchangeable. 

EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.-AII mp's were measured on a Yanagimoto mp apparatus 

and are uncorrected. Spectral data were obtained using the following apparatus: 'H and 13C nmr spectra 
with JEOL JMN GSX-400 ('H, 400 MHz; "C, 100 MHz) spectrometer with TMS as internal standard; 
ms with JEOL JMSD300 mass spectrometer; ir spectra with a JASCO DS-701G infrared spectrometer; uv 
spectra with a Hitachi 340 uv spectrometer. Cc was carried out with the following materials; Wakogel C- 
200 or Merck Kieselgel 60 (eluted with C6HdMe2C0 or herane/EtOAc), Sephadex LH-20 (Pharmacia, 
column size; 3.6 X 30 cm; eluted with MeOH or MeOWCHCI,). TIC was conducted on a 0.25 mm pre- 
coated Si gel plate (60GF2,4, Merck). AI1 chromatographic fractions were monitored by tlc, and spots were 
detected either by inspection under short (254 nm) or long (360 nm) wavelength uv lights, or by the colors 
developed with 10% H$O4 spraying followed by heating on a hot plate. Hplc was carried out on RF-535 
(Shimadzu Co., Kyoto, Japan) using p-Bondapak C-18 column (4.6 X 30 cm, Waters). 
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PLANT Mamxxlu.-The mot of C. infika (commercial name: shinkyo kanu, in Japanese; Xinjiang 
Gancao in Chinese) was imported from Xinjiang Province, China through Maruzen Kasei Co., Onomichi, 
Japan. A voucher specimen is deposited at Meiji College of Pharmacy, Setagaya, Japan. 

EXTRACTION AND IsoLATlON.-The crushed rn of G. i n m  (3 kg) were extracted with CHCI, at 
room temperature, and the extract was eMporated to dryness under reduced pressure to yield a semisolid res- 
idue (1 10 g). A portion of the residue (75 g) was dissolved in Me2C0 and adsorbed on Si gel (75 g). The ad- 
sorbed material was transferred to a Si gel column (750 g; column size 7 x 40 cm) packed in C6H6. The col- 
umn was eluted with a gradient solvent system ofC6HdMe2C0 increasing the amount of Me2C0 stepwise 
to give a number offractions, which were combined into 13 fractions on the basis of their tlc patterns: frac- 
tion I(1.4 g) with 100% C6H6; fraction 11 (0.4 g) with C6H6-Me2C0 (98:2); fraction 111 (3.3 g) with 
C6H6-Me2C0 (96:4); fractions N (3.5 g), v (9.9 g), and VI (1.7 g) with C6H6-Me2C0 (94:6); fraction 
VI1 (16.6 g) with C6H6-Me2CO (92:8); fractions VI11 (2.5 g) and I x  (3.7 g) with C&-Me2CO (90: 10); 
fractions x (2.4 g) and XI (4.9 g) with C6H6-Me2CO (88112); fraction XI1 (3.2 8) with C6H6-Me2CO 
(86: 14); and fraction XI11 (1.6 g) with C6H6-Me2C0 (84: 16). Fraction I11 was chromatographed over Si 
gel (column size 3.2 X 40 cm) on elution with a C6H&e2C0 mixture increasing the amount of Me,CO 
stepwise (0, 2, 4, 6, 8%) to give 24 fractions. Fractions (2.4 g) eluted with 4% C6H.&e2CO were com- 
bined and successively chromatographed over Sephadex LH-20 (MeOH) and Si gel [hexane-EtOAc (9:2)] 
to afford crude glycyrdione C 141. This was finally purified by hplc on elution with MeOH-H20 (9: 1) to 
give pure glycyrdione C 14) (60 mg). Fraction VI11 was repeatedly chromatographed over Sephadex LH-20 
on elution with MeOH-CHCI, (2: 1) togive licoflavone C 121 (45 mg). Fractions X and XI1 were chromato- 
graphed over SephadexLH-20 [MeOH-CHCI, (2: l)] to yield licoflavones B 111 (260 mg), and A (1 10 mg), 
respectively. Fraction XI11 yielded yellow precipitates, which, upon recrystallization from MeOH/H20, 
gave pure 4',7dihydroxyflavone (40 mg). 

Licofiwne A.-Pale yellow needles from MeOH: mp 236"; uv A max (MeOH, log E) 258 (3.95), 330 
(4.39); A max (MeOH + NaOAc) 262, 330; A max (MeOH + NaOMe) 266, 334, 396; ir v max (KBr) 
3100, 1620, 1606, 1560, 1498, 1475, 1440, 1368; 'H nmr(CD30D, 400MHz)6 1.73 (3H, s, Me-@), 
1.78(3H,s,Me-5")3.35(2H,d,]=7.3Hz,CH2-1"),5.36(1H,brt,]=7.3Hz,H-2"),6.63(1H,s, 
H-3), 6.92 (2H, d,]= 9.0 Hz, H-3' and H-5'), 6.93 ( lH ,  s, H-8), 7.78 ( lH ,  s, H-5), 7.82 (2H, d, 
]=9.0 Hz, H-2' and H-6'); eims d z  [MI+ 322 (loo%), 307 (68%), 293 (17%), 267 (86%), 149 (17%); 
hrms 322.1222 (C2,H,,04 requires 322.1205). Found C 74.29, H 5.66 (C2,HI8O4 requiresc 74.52, H 
5.63). 

Lhf iwne  B [l).-Pale yellow needles from MeOH, mp 210"; uv A max (MeOH, log E) 256 sh 
(3.92). 336 (4.36); A max (MeOH + NaOAc) 258, 336; A max (MeOH + NaOMe) 256, 338, 404; ir v 
max (KBr) 3200, 1620, 1600, 1560, 1492, 1418, 1367; 'H nmr {(CD3),C0, 400 MHz) 6 1.74, 1.76 
(6H each, s, 2 X Me-4" and 2 X Me-5'3, 3.4 1 (4H, d, ] = 7.2 Hz, CH2- l"), 5.40 (2H, m, H-2"), 6.60 
( lH,s ,H-3) ,  7.01(1H,d,]=8.6Hz, H-5'), 7.06(1H,s,H-8),7.73(1H,dd,]=2.3,8.6Hz,H-6'), 
7.78 ( lH ,  d,] = 2.3 Hz, H-2'), 7.84 ( lH ,  s, H-5), 9.16,9.77 (1H each, disappeared by the addition of 
D20 ,  7- and 4 ' 4 H ) ;  eims d z  [MIc 390 (loo%), 375 (41%). 373 (21%), 335 (97%), 149 (16%); hrms 

6.71). A m i m  of licofiavone B (30 mg), pyridine, and Ac20 was left overnight at mom temperature, 
and then poured into ice-H,O. Precipitates were collected and recrystallized from MeOH to give a diace- 
rate as colorless needles: mp 148"; 'H nmr (CDCI,, 400 MHz) 6 1.72, 1.74, 1.76, 1.78 (3H each, s, 
2xMe-4"and2XMe-5"),2.35,2.37(3Heach,s,A~), 3.31(2H,d,]=7.9Hz,CH2-1"),3.34(2H,d, 

j=7.6Hz,CH2-1"), 5.25(2H, m, H-2"),6.76(1H,s,H-3),7.18(1H,d,]=8.6Hz,H-5'),7.34(1H, 
s, H-8), 7.74-7.76 (2H, m, H-2' and H-6'), 8.08 (IH,  s, H-5). 

Licofiwne C [2).-Pale yellow needles from MeOH: mp 239"; uv A max (MeOH, log E) 274 (4.25), 
305 (4.14), 326 (4.17); A max (MeOH + NaOAc) 276; A max (MeOH + AICI,) 284, 310, 343; A max 
(MeOH + NaOMe) 284, 334,404; ir v max (KBr) 3430, 1660, 1606, 1565, 1552, 15 10, 1468, 1425, 
1362; 'H nmr {(CD,),CO, 400 MHz) 6 1.67 (3H, s, Me-5"). 1.82 (3H, s, Me-49, 3.57 (2H, d,]= 6.8 
Hz,CH2-1"), 5.30(lH,brt,]=6.8Hz,H-2~,6.34(1H,s,H-6),6.63(1H,s,H-3),7.05(2H,d, 
]=9.0Hz, H-3'andH-5'), 7.96(2H,d,]=9.0Hz,H-2'andH-6'),9.40(2H, br, 7-and4'-OH,dis- 
appeared by the addition of D,O), 13.0 ( lH ,  s, 5 4 H ,  disappeared by the addition of D20); eims d z  

requires338.1154). FoundC71.27, H 5 .34(C20H180srequimC71 .00 ,  H 5.36). 
4 ' ,  7-Diby&uq+.-Pale yellow granules from MeOH/H20: mp >300"; uv A max (MeOH, log 

E) 254 (4.05), 313 sh (4.36). 328 (4.40); A max (MeOH+NaOAc) 258, 313 sh, 328; A max 
(MeOH + NaOMe) 256,262 sh, 334,392; ir v max(KBr) 3200, 1630, 1600, 1550, 1502, 1441, 1382; 
'H nmr {(CD,)m, 400 MHz) 6 6.73 ( lH ,  s, H-3), 6.9 1 ( lH ,  dd,] = 8.6 and 2.1 Hz, H-6), 6.93 (2H, 
d,] = 8.7 Hz, H-3' and H-5'). 6.98 ( lH ,  d,] = 2.1 Hz, H-8), 7.87 ( lH ,  d,]= 8.6 Hz, H-5), 7.92 (2H, 

390.1840 (C25H2.504 q u i r e s  390.1831). Found C 76.80, H 6.76 (C25H2604 q u i r e s  C 76.90, H 

M+ 338 (loo%), 323 (99%), 283 (35%), 270 ( a % ) ,  205 (9%), 165 (12%); hrms 338.1153 (C20",,O5 
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d, J =  8.7 Hz, H-2’ and H-6‘), 10.28, 10.79 (1H a h ,  br s, 7- and 4‘-OH, disappeared by the addition 
of D,O). 

maw(CHCl3)3000, 1600, 1570, 1490, 1370, 1261;eimsm/z[M]+406(24%), 391 (34%), 203(100%), 
189 (40%); hrms 406.1769 (C,,H,& requires 406.1780). 

Glycyrdidnr C [4].-Amorphous; uv A rnax (MeOH, log e) 266 (4.52), 350 (4.33). 402 (4.60); ir 
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