FLAVONOIDS OF Achillea cartilaginea II
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In a further study of Achillea cartilaginea [1], from an ethyl acetate extract of the leaves by chro-
matography on polyamide with elutionby 40-50% aqueous ethanol we have isolated substances (I}, (I), (III),
and (IV), and from an aqueous eluate (V) (Table 1).

From the flower heads after extraction with ethanol, evaporation, dissolution in water, extraction
successively with chloroform, ether, and ethyl acetate, and chromatography on polyamide with elution by
mixtures of ethanol (1-30%) and chloroform we obtained compounds (VI) and (VII) from the ethereal frac-
tion and (VII) and (IX) from the ethyl acetate fraction (see Table 1).

Compound (I), on acid hydrolysis, gave equimolar amounts of D-galactose and quercetin, C,;H;,0,,
with mp 309°C; mp of the pentaacetate 196-197°C, R f 0.32 [TLC on Woelm silica gel in the toluene—ethyl
formate—formic acid (5:4:1) system]. According fo UV and NMR spectroscopy (Table 2) [2], the substance
was identified as hyperin (quercetin 3-O-g -D-galactopyranoside).

Compound (II), according to the results of acid cleavage (L-arabinose and quercetin) and UV and NMR
spectroscopy, was identified as guaiaverin (quercetin 3-O-c -L-arabopyranoside).

Compound (III), giving on hydrolysis D-galactose and kaempferol, C;H;,0,, with mp 274-280°C
(tetraacetate with mp 186-188°C, R¢ 0.38) was identical with trifolin (kaempferol 3-O-g -D-galactopyrano-
side).

Thus, from the leaves we have isolated glycosides of quercetin and kaempferol; however, acid
hydrolysis of the combined flavonoids gave a very small amount of isorhamnetin, CygH;,0, with mp 302~

TABLE 1. Physicochemical Constants of the Compounds Isolated

Yield 2 Re
?t%?lce % ’| Composition | mp, °C [elp, deg _ Amaxe M _1—|—T
10,23 | CuHaO1p-H,0 [224-226] —40,0 (¢ 1,2; 257, 362 0,60 | 0,40
3 formamide)
11} 0,28 | CyH g0y - = H,0) 232234 | —59,7 (¢ 0,57; 257, 362 0,65 | 0,30
2 methanol)
I | 0,14 | CpHyOy-H,O | 242—244| —7,0 (¢ 0,14; 267, 353 0,70 | 0,42
ethanol)
IV {0,54 | CysHp0y5-H,O | 175179 —336 (¢ 0,53; 217, 245,301 — —
methanol) 330
V1 — | CiHy0s 203—204| —33 (¢ 1; 218, 235,245 — -
methanol) 302, 329
VI | 0,05 [ CsH,0; 341- 344 —_ — 0,92 10,08
Vil } 0,09 | C;sHyOs 320—-324 — — 0,84 | 0,06
Vill | 0,29 2120010 991224 | —138,6 (c 0,66, |267, 334 0,63 0,23
formamide)
1X 10,32 | CoHaO11 log3_267| —54.6 (¢ 0,52, |256, 268, 350 0,40 | 0,15
formamide)

* Chromatography was performed on type "M" ["slow"] Leningrad paper
and the following solvent systems: 1) butan-1-ol—acetic acid—water
(4:1:5) and 2) 15% acetic acid
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304°C (tetraacetate, mp 203-206°C, R, 0.40), which could not be isolated in the form of a glycoside.
f

Compound(IV), accordingto NMR spectroscopy (solution in deuteropyridine, silylated derivative in
CCl,, and hexaacetate in CDCly), was identified as 3,4~dicaffeylquinic acid [3, 4] or, according to the tenta-
tive rules [5], 4,5-dicaffeylquinic acid. When (IV) was silylated, no inversion of the conformation of the
quinic acid took place as has been reported for free quinic and chlorogenic acids [3].

Compound (V) was identical, according to IR and NMR spectroscopy and a direct comparison with an
authentic sample [6], with chlorogenic acid.

Compounds (VI) and (VII) were identified, respectively, as apigenin (mp of the triacetate 182-183°C)
and luteolin (mp of the tetraacetate 228-230°C).

Compound (VIII), on acid hydrolysis, gave D-glucose and apigenin with mp 343-348°C. The absence
of changes in the UV spectrum on the addition of sodium acetate showed the attachment of the sugar resi-
due to position 7 of the aglycone. A doublet with 6 =4.95 ppm and J = 6.5 Hz (see Table 2) in the NMR
spectrum permitted the assumption of the g configuration of the glycosidic bond for (VIII), and calculation
of the molecular rotation by Klyne's method showed the furanose form of the glucose. Consequently, com-
pound (VIII) is apigenin 7-0-8 -D-glucofuranoside [2, 7].

Compound (IX), giving on hydrolysis D-glucose and luteolin (mp 329-331°C) was identified by UV and
NMR spectroscopy as luteolin 7-O-g -D-glucopyranoside.

LITERATURE CITED
1. I. D. Neshta and N. A, Kaloshina, Khim. Prirodn. Soedin., 664 (1971).

2. T.J. Mabry, K.R. Markham, and M. B. Thomas, The Systematic Identification of Flavonoids,
Springer, New York (1970).

3. J.Corse, R. E. Lundin, et al., Phytochem ., 5, 767 (1966).

4. J.Corse, R. E. Lundin, and A, C, Waiss, Phytochem., 4, 527 (1965).

5, Tentative Rules for Cyclitol Nomenclature, J. Biochem—., 5,1 (1968).

6. G. G. Zapesochnaya, R. Kh. Aitbaeva, and A. I. Ban'kovskii, Khim. Prirodn, Soedin., 118 (1973).

7. V. 8. Batyuk, Khim, Prirodn. Soedin., 288 (1966).

762



