FLAVONOIDS AND CHLOROGENIC ACID FROM Sorbus
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Continuing a chemical study of Tien-Shan mountain ash [1], we have isolated — in addition to hyperin
(I — hirsutrin (W), Cy;HyOy,, mp 228-230°C, [@] —32°C (formamide), and chlorogenic acid (III), CygH 504,
mp 205-207°C, [a]%) —~37.7° (methanol). The fruit contains mainly substances (I) and (III} and the leaves
and flowers mainly (II).

Compound (II) was identified as hirsutrin (quercetin 3-0-B8-D-glucopyranoside) [2] on the basis of
the results ¢f acid hydrolysis (quercetin and D-glucose, 1:1), methylation and subsequent hydrolysis (3-
hydroxy-3',z@)—tetrmethoxyﬂavone, mp 194°C), and the acetylation of the glycoside (octaacetate,
CgqH36049, mp 166-167°C. Literature data: mp of hirsutrin octaacetate 156-157°C and that of quercitrin
168-170°C [2], 179-180°C [3]).

The structures of the compounds isolated were also confirmed by their NMR spectra, taken after
gilylation in carbon tetrachloride. In 3-O-glucosides and galactosides, the signal of the C-1'f proton is
located near 5.8 ppm. The C-1'* proton of a 8-linked sugar undergoes diaxial splitting with the C-2'* pro-
ton and appears in the form of a doublet with a coupling constant of about 7 Hz [4], as has been found for
compounds (I) and (II).

In the NMR spectrum of compound (II) after silylation (solution in CCl,) the signals of the protons
of caffeic acid were observed: multiplet at 3 H with its center at 6.85 ppm (2',5', and 6' aromatic protons)
and two doublets of vinyl protons present in the trans position at 6.02 and 7.40 ppm (J 16 Hz).

Since silylation may cause a change in the conformation of quinic acid [5], the nature of the aliphatic
protons of compound (Ii) was studied by recording the NMR spectrum in deuteropyridine. The H-4 pro-
ton gave a double doublet at 4.21 ppm (J 8.5 Hz, J; 3 Hz), H-3 a quartet at 4.67 ppm (J 3 Hz), and H-5 a
triplet of doublets at 6.08 ppm with a width of 23 Hz (J 9 Hz, J; 5 Hz); a multiplet at 2.42-2.92 ppm with an
intensity of 4 H corresponded to the protons at C-2 and C-6 of quinic acid. The results obtained corre-
spond to those given in the literature for chlorogenic acid [5, 6]. In the present paper, as in the cited one
[5], quinic acid (IV) is numbered according to published rules [7], and therefore chlorogenic acid is not 3-
but 5-O-caffeylquinic acid.

In the NMR spectrum (solution in CDClg) of the pentaacetate there are the signals of five acetyl
groups: singlets at (ppm) 2.30 (6 H), 2.01 (3 H), 2.11 (3 H), and 2.15 (3 H). The spectrum also exhibits a
well-defined double doubletof an H~4 axial proton (6 5.14 ppm, J 10 Hz, J; 4 Hz), which shows the retention
of the conformation of quinic acid, since in the formation of a quinide inversion takes place with the pro-
duction of a conformation (V) in which the COOH and 5-OH groups are axial and the proton at C-4 is equa-
torial [6].

LITERATURE CITED

1. G. G. Zapesochnaya, A. I. Ban'kovskii, and I. A. Gubanov, Khim. Prirodn. Soedin., 121 (1969).
2. Z. P. Pakudina, V. B. Leont'ev, ¥. G. Kamaev, and A. S. Sadykov, Khim. Prirodn. Soedin., 555 (1970).

All-Union Scientific-Research Institute of Medicinal Plants. Alma-Ata State Medical Institute.
Translated from Khimiya Prirodnykh Soedinenii, No. 1, p. 118, January-February, 1973. Original article
submitted August 9, 1972,

©1975 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A
copy of this article is available from the publisher for $15.00.

112



(2

K. Matsuo, T. Tokoroyama, and T. Kubota, Phytochem., 11, 1522 (1972).

4, T. J. Mabry, K. R. Markham, and M. B. Thomas, The Systematic Identification of Flavonoids,
Springer, New York (1970), p. 268.

J. Corse, R. E. Lundin, E. Sondheimer, and A. C. Waiss, Phytochem., 5, 767 (1966).

E. Haslam and M. J. Turner, J. Chem. Soc., 1496 (1971).

7. Tentative Rules for Cyclitol Nomenclature, J. Biochem., 5, 3 (1968).

[« 3]

113



