
FLAVONOIDS OF Glycyrrhiza g!abra 

N. Sh. Kattaev and G. K. Nikonov UDC 547.972 

Continuing a study of the herb  Glycyr rh iza  glabra (common l icor ice) ,  we have invesUgated~a f ract ion 
of lipophilic flavonoids soluble in benzene,  ch loroform,  and e the r  which on Wderesinification W by existing 
methods had previous ly  remained unnoticed. 

F r o m  a methanolic ex t rac t  of the he rb  G. glabra  L.,  in addition to the glabrauin descr ibed  previously  
[1], we have isola ted two more  substances by chromatography on polyamide with elution by c h l o r o f o r m -  ace-  
tone (97 : 3); they gave posi t ive cyanidin react ions  with ~.inc and magnesium in hydrochlor ic  acid and have a 
v e r y  low intensi ty  of the long-wave maximum in the UV spec t rum,  which showed that they belonged to tl~e 
group of flavanones o r  isoflavones.  

Flavonoid I, CisH1204, dark-brown ac icular  c rys ta l s  with mp 196-197°C (from methanol), [ ~  - 4 4  ° 
(e 0.284; acetone),  M + 286, Rf 0.25 [ c h l o r o f o r m - a c e t o n e  (97:3) sys tem,  Silufol plates ,  chromogenic agent 
a 1% ethanolic solution of FeC13]. The UV spect rum of the substance showed maxima at 293 and 328 nm 
(log £ 4.25, 3.68) which pe rmi t s  i t s  ass ignment  to the flavanones. The IR spec t rum of (I) showed absorption 
bands at (cm-1): 1635 (carbonyl of a 5-hydroxy-T-benzopyrone) ,  1600, 1580, 1458 (aromatic nucleus),  and 
3015-3120 (hydroxy groups).  

In the NMR spect rum of the flavonoid (I) taken in acetone (on a Gecl ins t rument  at 60 MHz, 8 scale  
f rom the signal of HMDS) a f ive-proton multiplet  was found at7.13-7.55 ppm (protons of unsubstituted ring 
B), a singlet at 5.85 ppm (2 I-I) belonging to the H-6 and H-8 protons,  a quar te t  (1H) with i ts  cen te r  at 5.36 
ppm, J1 = 11 Hz, J2 = 4 Hz, and a mult iplet  at 2.72-3.30 ppm (2 H) due, respect ively ,  to the H-2 and H-3 
protons  (cis and trans) of a d ihydrepyrone  ring. A singlet at 11.5 ppm (1 I-I) and a broadened signal at 
9.20 ppm t l  H) re la te  to the C5-OH and CT--OH protons,  respec t ive ly .  

On the basis  of the invest igat ions pe r fo rmed ,  i t  was established that this substance is  5 ,7-dihydroxy-  
flavanone and must  be identical  with pinocembrin [2]. 

Flavonoid II, CleHi2Os, co lo r less  ac icu la r  c rys t a l s  with mp 241-243°C (from methanol,  M + 284, Rf 
0.18, UV spectrum: kmax  263, 325 nm (log £ 4.16, 3.75), which cor responds  to the chromophore  of 4 ' ,5 ,7-  
t r thydroxyflavone.  In the p resence  of aluminum chlor ide a bathochromic shift of the maximum of band II 
by 12 nm was observed,  which disappeared on the addition of c i t r ic  acid, and in the p resence  of sodium 
ethoxide there  was an analogous shift  by 11 nm, showing the p resence  in the flavonoid of hydroxy groups 
in the 4'  and 5 posit ions [3]. IR spect rum,  cm-l :  1682 (carbonyl of a 5--hydroxy-~/-benzopyrone),  1628-1588, 
1530, 1455 (aromatic  nucleus),  2970-3120 (-OCH3) , 3400 (hydroxy groups).  

The PMR spect rum of substance (II) (solution in deuteropyridine) had the following signals (ppm): 
one-proton singlet at 7.79 - the H-2 proton of a pyrone ring; doublets at 7.37 (2 H), J = 8.5 Hz, and 6.91 
(2 H), J = 8.5 Hz - t h e  H-2'  and H-6'  and the H-3'  and H-5'  protons,  respect ively;  doublets at 6.27 and 6.19, 
J : 2 Hz (1 H each) - the H-8 and H-6 protons in ring A [14]; and a signal at 11.46-13.20 ppm (1 H) - the 

p ~ t o n  of t h e C s - O H g r o u p .  A singlet at 3.48 ppm (3H) was caused by a methoxy group,  which may be in 
position 4'  o r  position 7. 

The p resence  in the mass  spec t rum of the substance (taken on an MKh-1303 mass  spect rometer )  of a 
peak with m / e  167 shows that the methoxy group is  in position 7. This is  also confirmed by the absence of 
a bathochromic shift in the UV spect rum taken in the p resence  of sodium acetate  [5]. 
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It follows from the facts given that the second substance possesses the structure of 4',5-dihydroxy-7- 
methoxyisoflavone and is identical with prunetin [6]. 

This is the f irst  time that pinocembrin and prunetin have been found in the genus Glycyrrhiza . 

L I T E R A T U R E  C I T E D  

1. N. Sh. Kattaev and G. K. Nikonov, Khim. Prirodn. Soedin., 805 (1972). 
2. T .A.  Geissman, The Chemistry of Flavonoid Compounds, Pergamon (1962), p. 286. 
3.. V. I .  Litvinenko and N. P. Maksyutina, Khim. Prirodn. Soedin., 420 (1965). 
4. W. Olechnowiec-Stepien et al., Herba Polonica, No. 3,179 (1968). 
5. R.W. Horowitz et al., J.  Org. Chem., 2__6, 2446 (1961). 
6. W.D. Ollis, "The isoflavonoids," in: T. Geissman(ed.), The Chemistry of Flavonoid Compounds, 

Pergamon (1962), p. 353. 

95 


