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We have previously reported the finding in Juniperus sabina L. of eight flavone sub- 
stances, in addition to ten flavans [i, 2]. 

The flavonoids were extracted by steeping the comminuted needles with methanol. The 
combined flavonoids were separated by fractional extraction using ether, ethyl acetate, and 
butan-l-ol successively. Having used absorption chromatography on polyamide and partition 
chromatography on silica gel, we have isolated four compounds (I-IV). 

Compound (I) formed yellow crystals with mp 350-353°C, Rf 0.92 in the butan-l-ol--acetic 
acid-water (4:1:5) system (i) and 0.00 in 2% acetic acid (2); hma x 272, 333 nm (methanol). 
Under the action of alkali it was cleaved to phloroglucinol and p-hydroxybenzoic acid. The 
compound corresponded to an authentic sample of apigenin, i.e., 4',5,7-trihydroxyflavone. 

Compound (II) formed light yellow needles with mp 183-185°C [a]~ ° --172 ° (c 1.0; ethanol), 
Rf 0.73 (I) and 0.32 (2), %max 256, 350 nm (methanol). Alkaline cleavage led to the forma- 
tion of phloroglucinol and protocatecbuic acid. Acid hydrolysis (0.i N HCI, 2 h) gave the 
aglycone, with Rf 0.71 (i), %max 255, 370 nm, which was identified as quercetin. L-Rhamnose 
with Rf 0.52 (i) was detected in the hydrolysate. On the basis of the results of acid and 
alkaline cleavage, its IR spectrum (840, i010, 1050 cm -I) and UV spectra with diagnostic 
additives together with polarimetric analysis (MDK f =--416°), compound (II) was character- 
ized as quercetin 3-~-L-rhamnofuranoside. 

Compound (III) formed yellow crystals with mp 208-210°C, [a]~ ° --35 ° (c 1.0; ethanol), 
Rf 0.66 (i) and 0.18 (2), %max 258, 356 nm (methanol). Under the action of acid (0.I N HCI, 
2 h), glucose with Rf 0.21 (I) was split out; the aglycone was identified as quercetin. 
From the results of UV spectroscopy with diagnostic additives and a polarimetric calculation 
(MDK f = --127.6), compound (III) was identified as 3-a-D-glucopyranosyloxy-3',4',5,7-tetra- 
hydroxyflavone (isoquercitrin). 

Compound (IV) formed light yellow crystals with mp 190-192°C [a]~ ° +9.3 ° (c 0.9; etha- 
nol), Rf 0.49 (i) and 0.38 (2), hmax 255, 370 nm (methanol). The products of acid hydroly- 
sis were found to contain the aglycone quercetin and the biose rutinose, which was then 
cleaved into glucose and rhamnose. Hydrolysis by the method of Fox et al. [3] permitted the 
detection of an intermediate monoglycoside which was identified as quercetin 3-O-8-D-gluco- 
pyranoside. It was established by a polarimetric analysis that the rhamnose was present in 
the ~-furanose form. The PMR spectrum of substance (IV) corresponded to the given structure. 
The anomeric proton of the glucose was recorded at 5.11 ppm in the form of a doublet with 
Ji.2 = 6 Hz, confirming the ~ form of the bond, and the anomeric proton of the rhamnose at 
4.22 ppm in the form of a singlet (cis-Ci-H and C2-H), which corresponds to the B form of 
the bond in a L-rhamnofuranoside. The splitting out of rutin on enzymatic hydrolysis with 
a-rhamnodiastase showed the 1 ÷ 6 arrangement of the bond between the sugar residues and 
confirmed the ~ form of the anomeric center of the rhamnose. 

Thus, compound (IV) is quercetin 3-O-(6-O-8-rhamosyl-B-D-glucopyranoside). The steric 
form of rutinoside in junipers has not previously been established. 
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