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Abstract - A new prenylated dihydrochalcone, gancaonin J and a 

homoisoflavanone, gancaonln K, along wlth fourteen known compounds 

were isolated from the root of Glycyrrhiza pallidiflora MaxlM. 

Structures of gancaonins J and K were shown to be 1 and 2, 

respectively, on the basis of spectral evidence. Gancaonln K 12) 

and 2'-0-methylllcodione 1171 being isolated from the same - 

material, the latter seems to be a biogenetical precursor of 2. 

From the aerial parts of G. pallldiflora Mnxl~., two known 

phenollc compounds were isolated. 

We reported the structures of isoprenoid-substituted Elavonoids from Xibel licorice 

(Glycyrrhiza species, Leguminosae, Seihoku Kanzo in Japanese) and the aerial parts 

of G .  uralensls FISCH. et DC.1-4 i n  continuation of the studies, we erammed the 

phenolic constituents of the aerial parts and the root of G. pallidiflora. On the 

phenolic constituents of the root, Shibata and Saltoh reported the isolation of 

eight phenollc  compound^.^ In the present study we isolated two known compounds, 

formononetln (316 and prunetln 141' from the ethanol extract of the aerial parts of 

G. pallidiflora. On the other hand, from the ethanol extract of the root of 5 

pallldiflora, two new phenolic compounds gancaonins J (11 and K 12) were isolated 

along with fourteen known compounds, formononetin 13) ,5'6 (2)-5,l-dihydroxy-6,8-di- 

prenylflavanone IS) ,' I-1-medicarpin ( 6 ) .  ''' it)-7,4'-dihydroxy-6.8-diprenyl- 

flavanone 17). lo 7.4'-di-0-methyldaidzein (81, 
- 6,4'-dlmethoxy-1,2'-dihydroxy- 

isof lavone ( 9 )  . l2 1 +I-7-hydorxy-8-prenylf lavanone 1101 , 1 3  aframosin 1111 ,5'14 

ti)-isobavachrn ( 1 2 1 , ~ ' ~ ~  isoliqurritigenin (131, 5'16 liquiritigenin 114). 17 

echinatin 115) ,18 calycosin (16) ,19 and 2' -0-methyllicodione 117) . 2 0  The isolation - 
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of 9 and 17 is the first example in natural product. 

Sancaonin J (11, colorless oily substance, C25H3004, gave a green color with 

methanolic ferric chloride, and was negative to the Gibbs test. The uv spectrum of 1 

resembled that of 3'. 5'-diprenyl-2' , 4 ' - d i h y d r ~ ~ y a ~ e t 0 p h e n o n e . 0  The 'H nmr spectrum 

(400 MHz, acetone-d 1 showed the signals of the following protons: 11 protons in two 6 

3,3-dimethylallyl (prenyll groups, 61.64, 1.73 (each 3H. br d, J = 1 Hz), 1.70. 1.77 

leach 3H, br 31. 3.32, 3.40 leach ZH, br d, J = 7 Hz), 5.19, 5.32 leach lH, br t, J 

= 7 HZ), 21 an aromatic proton, 67.55 (1H. s), 31 A B type aromatic protons, 66.76, 
2 2 

7.10 leach 2H. d, J = 8.5 Hz), 41 two pairs of methylene protons, 62.92, 3.21 leach 

2H, t, J = 8 H z ~ , ~ '  5) a proton in a hydrogen-bonded hydroryl group, 613.08 IlH, sl. 

The 13c nmr spectrum of 1 was analyzed as shown in Table 1. The spectrum showed the 

signals of a carbonyl carbon atom (6204.14) and two methylene carbon atoms td30.05, 

40.071 ." From these results, the formula 1 was proposed for the structure of 

gancaonin J. 
22 

Gancaonin K 121, colorless needles, mp 249-252'~. [dl: -27'. C16H1205, Was negative 

to the methanolic ferric chloride test. The uv spectrum of 2 resembled that of 

licodione I181 .23 The 'H nmr spectrum (400 MHz, DMSO-d 1 showed the signals of the 
6 

following protons: 11 A2B2 type aromatic protons, 66.86, 7.90 leach ZH, d, J = 9 

Hz), 21 ABC type aromatic protons, 6 6.34 (1H. d, J = 2 Hz), 6.51 l1H. dd, J = 2 and 

9 Hz). 7.62 11H. d, J = 9 Hz), 3) a methine proton, 64.96 (1H. dd. J = 5 and 9 Hz), 

41 a pair of methylene protons, 64.64 IlH, dd, J = 9 and 12 Hz), 4.68 IlH, dd, J = 5 

and 12 Hz). In the 13c nmr studies, the carbon atoms of 2 were assigned by the gated 

decoupling with NOE technique as well as by comparison of the 13c nmr spectrum of 2 

with the spectra of 4'-methoxy-7-hydroxyisoflavanone 1 1 9 1 ~ ~  and echinatin (151 25 

(Table I). In the spectrum of 2, the s~gnals of the two carbonyl carbon atoms were 

observed at 6 187.78 and 194.27. The EI-Ms of 2 showed two fragment ions at m/z 163 

(20, 71%) and m/z - 121 121. 100%). The presence of a 4-hydroxybenzoyl moiety in 2 was 

supported by comparison of the A2B2 type aromatic proton srgnals with the relevant 

proton signals of 2.4-dimethoxy-4'-hydroxydihydrochalcone (221 [66.92, 7.91 (each 

2H, d, J = 8.5 Hz), in CDC13] .26 The presence of a 2- or 3-substituted 7-hydroxy- 

chromone ring was supported by comparison of the signals of ABC type aromatic, 

methylene, and methine protons with the relevant protons of 7.2',4'-trihydronyiso- 

flavanone (231 [b4.09 ilH, dd, J = 5.4 and 10.7 Hz, C-3-Hl, 4.44 ( l ~ ,  dd, J = 5.4 

and 10.7 Hz, C-2-HI, 4.59 (1H. t, J = 10.7 Hz, C-2-HI, 6.39 I ~ H ,  d, J = 2.2 HZ, 

C-8-HI, 6.56 IlH, dd, J = 2.2 and 8.8 Hz, C-6-HI, 7.74 (lH, d, J = 8.8 Hz, C-5-HI, 



"Q+ cnOH 
20 0 
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Table 1. 13c N m r  data of 1,  2, 15, and 19 i100.4 MHz1 

3 :  prenyl groups, 617.89 (LC, CU" and C4"'1, 21.88 I C I " ,  
ref. 311, 25.79 (2C, C5" and C5"'), 28.97 ICI"', ref. 311, 
121.38, 121.81 (C2" and C2"'). 130.03, 135.09 (C3" and C3"'). 
*:  Assigrment may be interchanged. "": A=CDC13, B=DMSO-d , 
C=acetone-d a: d a t a  from A.  Pelter ( r e f .  241. bG data 
from S. ~ ~ ~ ' 2 ;  and T. (ref.  25). 



HETEROCYCLES, Voi. 3 1, No. 4, 1990 

i n  ~ c e t ~ ~ e - d ~ ]  ." The chemical shifts and coupling patterns of the A-ring protons of 

2 were similar to those of the relevant protons of 23, while the C-ring proton 

signals of 2 shifted downfield more than the relevant proton signals of 23. These 

results support that the benroyl moiety is located at the C-2 or C-3 positions of 2. 

e he structure 2, was excluded with consideration of the one-bond carbon-proton 

coupling constants of methine carbon (652.27, br d, 'J = 128 Hzl and rnethylene 

carbon 1668.69, br t, 'J = 150 H z 1  of 2. The coupling constants of methine and 

methylene carbons differed from those of the relevant carbons of flavanone 

derivatives (CZ; 'J = ca. 150 Hz, C3; 'J = ca_ 130 Hz).28 On the other hand, - 

one-bond carbon-proton coupling constants of d-carbons of heterocycloalkanes are 

larger than those of R - c a r b o n ~ . ~ ~  The data supported a conclusion that the benzoyl 

moiety is located at the C-3 position of 2. From the above results, the formula 2 

was proposed for the structure of gancaonln K (except the stereochemistry at the C-3 

position). To our knowledge gancaonin K is the first example of 9-keto-homoiso- 

Elavonoid. On the other hand, Dewik reported that 2'-methoxychalcones are blo- 

synthetrc precursors of the ho m o i s o f l a ~ o n o i d s . ~ ~  Considering the above report and 

the fact that gancaonin K (21 and 2'-2-methyll~codione (17) were isolated from the 

same materral, the later I171 seems to be a direct biogenetic precursor of the 

former 121. 

EXPERIMENTAL 

Abbreviations: s=singlet, d=doublet, dd=double doublet, t= triplet, rn=multiplet, br-broad, 
1-4 sh=shoulder. The general procedures fallowed as described in our previous papers and the 

1-4 
instruments used are described in the papers. 

Plant Materials 

The aerial parts and roots of Glycyrrhiza Pellidiflora M ~ X I H .  (Legurninoaae) were collected in 

Shenyang, Liaaning Province, China in September, 1987. The material was identified by p r o f .  P.-Y. 

Zhang, Institute of Forestry and Soil, Lmoning Province Shenyang Academy of Science. The sample has 

been deposited in the herbarium of Heilongjiang Institute of Drug Control. 

Isolation of Phenolic Compounds from the Aerial Parts of Glycyrrhiza pallidiflora 

The dried aerial parts of G. pallidiflara (6 Kg) were exhaustively extracted six times with ethanol 

leach 20 1) at room temperature leach 3 days). Evaporation of the extract to dryness yielded 230 g 

of a residue. This residue 1115 g) was chromatographed on Amberlite mu-2 (500 ml), successively, 

With H 0 12 I), methanol ( 2  11, and benzene (2 1) as an eluent. The methanol solution was washed 
2 

with - n-hexane, and then the methanol layer was evaporated to give a residue (3.8 g). This residue 

13.8 g) was chromatographed on silica gel 1200 successively, with benzene (fractions 1-26) and 



benzene-methanol=99:1 (fr. 27-54) as an eluent, each fraction (eluted volume 500 ml) being monitored 

by tic.   he fractions 27-42 (0.2 g of residue) were purified by preparative tlc (solvent system, 

chloroform-methanol=8:1, silica gel1 to give formanonetin [3, rnp 264-267'~ (recrystallized from 
7 

benzene-methanol), I and prunetin [a, mp 240-245'~ (benzene-methanol), 2 mg]. The physical and 

spectral data of 3 and 4 were identifled n t h  the relevant published data. 

Isolation of Phenolic Compounds from the Root of Glycyrmiza pallidiflora 

The dried root of G. pallidiflora (3 Kg! was exhaustively extracted four times with ethanol leach 20 

1) at room temperature (each 3 days!. Evaporation of the extract to dryness yielded 190 g of the 

residue. This residue (190 g) was chromatographed on mberlite XAD-2 I800 ml), successively, with 

H 0 (3.5 11, methanol 14 11, and benzene (1 1) as an eluent. The methanol solution was evaporated to 
2 
give a residue (60 g). Thls residue (60 g) was chromatographed on silica gel (330 g). successively, 

with benzene ifr. 1 - 2 1  benzene-methanol=99.5:0.5 (fr. 22-29), benzene-methanol=99:1 lfr. 30-72). 

and benzene-methanol=97:3 (fr. 73-85) as an eluent, each fraction (eluted volume of 500 ml! being 

monitored by tlc. The fraction 2 10.3 g) was purified by preparative tlc (n-hexane-benrene=l:l) - to 

give (2)-5.7-dihydroxy-6,8-diprenylflaaanone [ s ,  mp 101-102 t (I-hexane-acetone), 4 mg] The 

fraction 3 (0.2 g) was fractionated by hplc (solvent: 5-hexane-ethyl acetate=U:l, column: Senshu Pak 

ssc-silica 4 2 5 1 ~ ~ .  5 , 1 cm$ x25 cm, detector: 280 nm) to give gancaonin J (1, 50 mg!.   he 

fractions 4 and 5 (1.3 g) were purified by preparative tlc (5-hexane-acetone=5:1!, followed by 

recrystallization from benzene to give (-I-medicarpin 16, mp 134-137'~ (benzene), [d]gO -245' 
9 

(C=1.05, methanol!. 300 mg]. The fraction 6 (3.5 g) was purlfied by preparative tlc (chloroform- 

acetane=6:1, n-hexane-ethyl acetate=U:l!, and then by hplc as described above to give (5)-7,U'-di- 

hydroxy-6,8-diprenylfla~anone [7, n~p 158-161'~ In-hexane-ethyl acetate), 4 mg] ,lo 7,u'-di-0-methyl- - 

daidzein [a, mp 162-164'~ (n-hexane-acetone), - I1 mg]  ,I1 6.4'-dimethoxy-7.2'-dihydroxyisoflavone [9, 

mp 195-198 'C (acetone], 7 mg] ,I2 I ?I-7-hydroxy-8-prenylflaaaaaaa [lo, mp 141-144 > (5-hexane-ethyl 
acetate), 8 mg] ,I3 and afromosin [11, rnp 2 3 1 - ~ 3 3 ~ ~  (benzene-acetone), 25 mg1 .I4  he fractions Y and 

10 10.3 g) were purified by preparative tlc (chloroform-n-hexane-acetote=2:1:1) to give formononetin 

[3, mp 261-264'~ (methanol), 60 rng~.~ The fraction 29 (0.35 g) was purified by preparitive tlc 

(benzene-ethyl acetate=P:l! to give 12)-isabauachln [12, mp 200-206°~ (acetone-n-hexane!, 8 me]. 15 

The fraction 30 (0.4 g) was purified by preparative tlc (benzene-ethyl acetate=4:1) to give 

isolquiritigenin 3 ,  mp 191-IYU'C (benzene-acetone) , 40 mg] .I6  he fractmns 43-46 (0.4 g) were 
purified by preparetlve tlc (ether1 to give llquir~tigenin 114, mp 194-197'~ (benzene-acetone). 50 

mg].17 The fractions 50-54 (1 gj were purifled by preparative tlc (acetone-chloroform) to give 

echmatin [IS, mp 214-217'~ (acetone-acetonitrile=l:3), 25 rng].18 The fraction 55 (0.2 g) was 

purified by preparative tlc lchlorafarm-acetone=Z:I) to give calycosin 116, mp 256-259'~ (acetone). 
1s 

37 mg]. The fraction 56 (0.4 g) was purified by preparative tlc (chloroform-acetone=2:1) to give 

gancaonin K 2 ,  6 mg) and 2'-0-rnethyllicadione [17. mp 187-189 'C (acetone-benzene) , 40 mgl. 20 

Identification of the known compounds (except 9) was carried out by cornparlson of the physical and 

spectral data of these compounds with the relevant published data. The compound 9 was identified by 

direct cornparisom of the 'H mlr spectra. 

Compound 1 was obtained as colorless oily substance. Feu3 test: green. Gibbs test: negative. Uv 

2;: nm (log E ) :  207 i5.49). 223 (5.50). 286 (5.241, 330 (4.84). u ~ > , M E : ~ + ~ ~ ~ ~ ~  : 262 (4.95). 285 

14.991, 349 (5.33). 3 : 3600, 3400, 1630, 1600 ish), 1520. El-M5 (probe) 70 eV: m/z 
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(rel. int.1: 395 [M+I]+ 129%1, 394 [MI' (991, 379 151, 351 ('31, 339 1271, 338 (261, 323 1411, 273 

(271, 231 (261, 217 1321, 177 (111, 161 1381, 107 (100). High-resolutlan Ms IHR-Ms1. m/z: 394.2152 
[MI+ (C H 0 requires: 394.2144), 107.0466 IC H 0 requires: 107.0496). 

25 30 4 7 7 

Compound 2 was recrystallized from benzene-acetone to give colorless needles, mp 249-252%. [dl? 

-27'(c=0.033, methanol). FeC13 test: negative. UvhMeoH nm llogE1: 204 14.241, 212 14.261, 226 (sh 
max 

4.041, 284 14.251, 370 13.40). U v ) l ~ ~ ~ t A c O N a  : 210 (4.681, 256 (sh 3.841, 290 (4.041, 338 14.33). Ir 
uKB~ -1 

C : 3340, 1665, 1640, 1600, 1470. EI-Ms (probe) 70 eV: m/z (rel. l n t .  1 :  285 [~+l]* (a%), 284 
[MIi (431, 164 (131, 163 (71). 121 1100). HR-Ms I&: 284.0703 [MI+ ICl6Hl2o5 ~equires 284.0685). 
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