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Continuing an investigation of the flavonoids of plants of the genus Thermopsis, we 
have studied the epigeal part of Thermopsis dolichocarpa V. Nikitin, family Fabaceae, gath- 
ered in the fruit-bearing period in May, 1987, in the Hissar region of the Tadzhik SSR. 

The herbage of T h. dolichocarpa is recommended as an expectorant [i]. The flavonoids 
luteolin and cynaroside have been detected in this plant previously [2]. 

The air-dry comminuted raw material (2.6 kg) was exhaustively extracted with 85% ethan- 
ol. The extract was evaporated in vacuum, the residue was dissolved in water, and the solu- 
tion was shaken successively with chloroform and with ethyl acetate. The ethyl acetate ex- 
tract was evaporated and the residue (33.0 g) was treated with boiling aqueous ethanol. Af- 
ter cooling, the precipitate that had deposited was filtered off and the mother solution 
was evaporated in vacuum. By chromatography on a silica gel column in a chloroform-methanol 
gradient system the residue from the mother liquor yielded flavonoids (I-III), while the pre- 
cipitate gave flavonoids (IV) and (V). 

M + 448 mp 240- Flavonoids (I) (C1sH1006, M + 286, mp 329-330°C) and (II) (C21H20011, 
242°C) were identified as luteolin and cynaroside, respectively. 

Flavonoid (III) (C15Hi006, M + 286, mp 272-273°C) was assigned to the isoflavone deriva- 
ethanol 4 a tires on the basis of its UV ( max 26 , 293* inflection) and PMR spectra (sign 1 of 

the H-2 proton at 8.00 ppm) [3]. IR spectrum: ~max KBr (cm-1): 3420-3270 (OH group), 1660 
(C-O of a 7-pyrone), 1622, 1576 (C=C bond). In the PMIR spectrum, in addition to the H-2 sig- 
nal, signals appeared of the protons H-6 (6.48 ppm, d, 2 Hz), H-8 (6.58 ppm, d, 2 Hz), H-5' 
and H-6' (7.02-7.18 ppm, m) and H-2' (7.62 ppm, br.s). 

On the basis of the results of study of the IR, IIV, PMR and mass spectra, this flavo- 
noid was identified as orobol (3',4',5,7-tetrahydroxyisoflavone)[4]. 

Flavonoid (IV) (C=IH20011, mp 182-184°C, ~max ethan°l 263, 292* nm) was a glycoside, and 
on acid hydrolysis decomposed with the formation of orobol and D-glucose. By the acetyla- 
tion of flavonoid (IV) with acetic anhydride in pyridine a heptaacetate was obtained with 
mp 194-195°C. The mass spectrum of the latter contained, in addition to the peak of the 
molecular ion with m/z 742, intense peaks of the ions of a tetraacetylhexose with m/z 331, 
271, and 169. The signal of the anomeric proton of D-glucose residue appeared in the PMR 
spectrum of compound (IV) at 5.66 ppm in the form of a doublet with SSCC J = 6.5 Hz (~-glu- 
cosidic bond). The linkage of the D-glucose residue to the C-7 position in the aglycon was 
established by a study of [IV spectra taken with the addition of diagnostic reagents. 

Consequently, compound (IV) was orobol 7-O-~-D-glucopyranoside [5]. 

Flavonoid (V) (C=iH=0010, mp 253-255°C, ~max ethan°l 263, 329* nm) was also assigned to 
the isoflavone derivatives. In its PMR spectrum (PY-ds, 0--HMDS) appeared the signal of pro- 
tons at (ppm) 8.01 (s, H-2), 7.56 (d, 8 Hz, H-2', 6'), 7.16 (d, 8 Hz, H-3', 5'), 6.91 (d, 
2.5 Hz, H-8), 6.71 (d, 2.5 Hz, H-6), 5.65 (d, 6.2 Hz, H-I"), 4.60-3.90 ppm (protons of the 
sugar moiety). 

The acid hydrolysis of flavonoid (V) formed genistein (4',5,7-trihydroxyisoflavone) 
and D-glucose, while its acetylation gave a hexaacetate with mp 189-191°C, M + 684. 

From spectral characteristics and a direct comparison with an authentic sample, flavo- 
noid (V) was identified as genistin (genistein 7-O-B-D-glucopyranoside) [6]. 

This is the first time that flavonoids (II-V) have been isolated from Thermopsis doli- 
chocarpa. 

Institute of Chemistry of Plant Substances, Academy of Sciences of the Uzbek SSR, Tash- 
kent. Translated from Khimiya Prirodnykh Soedinenii, No. 4, pp. 547-548, July-August, 1990. 
Original article submitted October 17, 1989. 

0009-3130/90/2604-0465512.50 © 1991 Plenum Publishing Corporation 465 



i. 

° 

3. 

4. 

5. 
6. 

LITERATURE CITED 

Kh. Kh. Khalmatov, I. A. Kharlamov, P. K. Alimbaeva, M. O. Karryev, and I. Kh. Khaitov, 
The Principle Medicinal Plants of Central Asia [in Russian], Meditsina, Tashkent (1984), 
p. 140. 
S. V. Tesl0v and L. S. Larina, Khim. Prir. Soedin., 666 (1973). 
K. R. Markham, Techniques of Flavonoid Identification, Academic Press, New York (1982), 
pp. 36, 72. 
I. I. Ozimina and V. A. Bandyukova, Khim. Prir. Soedin., 507 (1985). 
H. Wagner, W. Bohringer, L. Horhammer, and L. Farkas, Chem. Ber., i01, 1626 (1968). 
N. Sh. Kattaev and G. K. Nikonov, Khim. Prir. Soedin., 648 (1972). 

FLAVONOIDS OF THE BUDS OF Populus deltoides 
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There is only one communication in the literature on the flavonoid composition of the 
eastern or Canadian poplar, Populus deltoides Marsh, family Salicaceae, from the bark of 
which was isolated 6-C-methyldihydroquercetin and its glycosides [i]. 

Freshly gathered buds of eastern poplar, obtained in March, 1988, in the Kuibyshev bo- 
tanical garden, were extracted with aqueous alcohol, and the extract obtained was evaporated 
in vacuum to a viscous residue, which was chromatographed on a column of silica gel using as 
eluents mixtures of hexane and chloroform and of ethanol and chloroform in various propor- 
tions. This permitted the isolation of ten flavonoid substances, which were assigned to the 
flavanones (I and II), the flavanonols (III), the flavones (IV-VI), and the flavonols 
(VII-X). 

For the identification of the substances isolated we used UV, PMR, and mass spectrosco- 
pies, and also direct comparison with authentic samples [compounds (I), (II), and (IV-X)]. 

Pinostrobin (I) (5-hydroxy-7-methoxyflavanone) - white acicular crystals with the com- 
position C16HI~04 (M + 270), mp 96-98°C (from chloroform-petroleum ether). 

Pinocembrin (II) (5,7-dihydroxyflavanone) - light yellow crystals with the composition 
CIsHI=O ~ (M + 256), mp 193-195°C (acetone). 

The flavanone natures of compounds (I) and (II) followed from their UV spectra (Ima x 
289 run) [2] and their PMIR spectra, each of which contained the signals of a proton at C-2 
in the form of a doublet of doublets with SSCCs 4 and 12 Hz (chemical shift -5.5 ppm) and 
the signals of protons at C-3 in the form of two doublets of doublets with the SSCCs 12 and 
17 Hz for the axial proton at 3.2 ppm and 4 and 17 Hz for the equatorial proton at 2.8 ppm. 

Analysis of the spectral characteristics, and also a comparison of physicochemical con- 
stants permitted the identification of compounds (I) and (II) as 5-hydroxy-7-methoxy- and 
5,7-dihydroxyflavanones, respectively. 

Alpinone (III) (3,5-dihydroxy-7-methoxyflavanone) - white acicular crystals with the 
composition C16H1407 (M + 286), mp 176-179 (ethanol). Compound (III) was the flavanonol 
analogue of pinostrobin (I), as followed from its PMR spectrum (deuteroacetone), which con- 
tained, in particular, two doublet signals with SSCCs of 17 Hz at 3.24 and 2.29 ppm belong- 
ing to the H-2 and H-3 protons, respectively. The flavanonol nature of compound (III) was 
also confirmed by its UV spectra (Ima x 290 nm) [2], and also by the characteristic peak of 
the M-17 ion with m/z 269 (68%) in its mass spectrum [i]. 
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