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Abstract-Three highly oxygenated flavones were isolated from leaves of Thymus vulgaris. Their structures were 
determined by spectroscopic methods as 5,6,4’-trihydroxy-7,8, 3’-trimethoxyflavone (thymonin), 5,4’-dihydroxy- 
6, 7, 3’-trimethoxyflavone (cirsilineol) and 5, 4’-dihydroxy-6, 7, 8, 3’-tetramethoxyflavone. These flavones are 
reported for the first time in the genus Thymus. 

INTRODUCTION 

We previously reported [l] that the essential oil in 
thyme extracts could not be responsible for their 
spasmolytic action. While seeking the active com- 
ponents of these preparations, biological screening of 
different fractions, obtained by CC, yielded the new 
flavonoid 5, 6, 4’-trihydroxy-7, 8, 3’-trimethoxyflavone 
(2), called thymonin, 5, 4’-dihydroxy-6, 7, 8, 3’-tetra- 
methoxyflavone (3) and 5, 4’-dihydroxy-6, 7, 3’-tri- 
methoxyflavone (1). 3 is already reported in the 
genus Sideritis [2,3]; and 1 (cirsilineol) in the genera 
Sideritis [2], Artemisia [5,7], Anisomeles [6] and 
Salvia [4]. Up to now the only flavonoids described in 
Thymus vulgaris L. are luteolin, luteolin-7-@glucoside, 
luteolin-7-diglucoside[8], 6-hydroxy-luteolin[9], api- 
genin, naringenin and the Stoess’ compound J[lO]. 
l-3 are reported for the first time in the genus 
Thymus. 

RESULTS AND DISCUSSION 

Ground, dried leaves of T. vulgaris were extracted 
with aqueous methanol. The aqueous layer, obtained 
after removal of the methanol, was extracted con- 
secutively with hexane and chloroform. CC of the 
concentrated chloroform extract afforded cirsilineol 
(l), thymonin (2) and 5, 4’-dihydroxy-6, 7, 8, 3’-tetra- 
methoxyflavone (3). UV spectra, carried out with 
diagnostic reagents using standard procedures [ 111, as 
well as ‘H and 13C NMR revealed a great similarity 
between 1, 2 and 3. The absence of any signal other 
than those of the methoxyl groups (singlets around 
83.7-4) below 65 in the ‘H NMR spectra excluded 
the presence of the flavanone of dihydroflavonol 
structure, leaving flavones and flavonols as the only 
possibilities. These findings were confirmed by the 
UV spectra in methanol which were typical for 
flavones or flavonols having hydroxyl or methoxyl 
substituents at both 3’ and 4’ positions[ll, 121. The 

absence of the H-3 singlet, usually present in the ‘H 
NMR spectrum at ca 66.3 in TMSi derivatives in- 
dicated that there were flavones. It has been reported 
frequently [5, 1 I] that this signal is shifted to ca S 6.9 
when DMSO-dh is used as solvent. The 13C NMR 
spectrum exhibited signals at S 163,7 and 102.7 for 
C-2 and C-3 respectively, which corresponded to a 
flavone structure[15, 161. Comparison of the peak 
patterns at ca 87 and 7.6 with many published ‘H 
NMR spectra of flavonoids also suggestd 3’, 4’- 
disubstitution [l], confirmed by a “C-‘H gated 
decoupling experiment. The best correlation with 
previously published data is with those for 3’- 
methoxy-4’-hydroxy analogues [ 131. The set of six 
signals corresponding to the carbon atoms 1’-6’ are 
found at identical values in l-3 proving an identical 
B-ring substitution. Addition of sodium methoxide to 
the methanolic solution showed bathochromic shifts 
in the UV spectra of 57 nm (l), 48 nm (2) and 65 nm 
(3) without decrease in absorbance, which is in- 
dicative of a 4’-hydroxyl group [ 111. Shifts for band I 
in methanol (I+21 nm; II, +25 nm; III, +21 nm) 
suggested presence of a hydroxyl at position 5. The 
relative low bathochromic shift is characteristic of 
flavones and 3-o-substituted flavonols which contain 
a methoxyl or hydroxyl at C-6[ 141. The rather high 
chemical shift value of the carbonyl carbon at posi- 
tion 4 confirmed the presence of the hydroxyl group 
at position 5 [18, 161. Addition of sodium acetate- 
boric acid to the methanolic solutions did not affect 
the UV spectra, indicating the absence of o-hydroxy 
groups in both of the ‘rings[ 11, 171. The structural 
differences between the three 5, 4’dihydroxy-3’- 
methoxyflavones were therefore located in the A-ring 
at positions 6-8. 

The MS of 1 exhibited a molecular ion peak at m/z 
344 (98%) in accord with a flavone containing two 
hydroxyls and three methoxyls. UV data established 
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