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PREFACE

The research of flavonoid compounds has great traditions in Hungary.
As early as the end of the twenties, G. Zemplén started Hungarian chem-
ical research activity in this field, and ever since there have always
been chemists of his school who followed in his footsteps taking their share
in the international efforts of solving current problems presented by this
fascinating group of natural organic compounds. Those acquainted with the
physiological actions of flavonoids are well aware of the early results of
Hungarian scientists (A. Szent-Gyorgyi, E. Jeney and their collaborators)
- also in this field; the pharmacological line of flavonoid research has just as
well its active Hungarian workers today. In fact, the flourishing and com-
plex activity concerned with flavonoid compounds led in 1965 to the estab-
lishment of the Work-Committee for Flavonoid Research of the Hungarian
Academy of Sciences.

The members of this Committee are not only chemists, but also pharmacol-
ogists and representatives of agrarian science and of industry, to permit the
covering and co-ordination of all fields in the research and use of natural
or synthetic flavonoids. This work is promoted by holding scientific sessions
and, in every second or third year, a symposium with international partici-
pation of foreign researchers of this branch of organic chemistry. Three
symposia held so far proved to be good occasions of contact to link Hungar-
ian efforts with similar researches abroad in both the chemistry and phys-
iological actions of flavonoids.

The material of the present volume has accumulated partly from the
chemical lectures* held at the 3rd Hungarian Bioflavonoid Symposium
(May, 1970, Debrecen, Hungary), which the authors have not published
elsewhere in the meantime. The other part of the book is an attempt to sur-
vey and summarize Hungarian chemical research on flavonoids from 1950

* The material of a round-table conference held at the same Symposium on pharma-
cological topics has been published in M. Gdbor’s book “T he Anti-inflammatory Action
of Flavonoids™, Akadémiai Kiado, Buda.pest 1972.
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until today, affording easy reference to those interested in one or the other
particular detail.

We do hope that chemists engaged in the field of flavonoids and related
compounds will find this volume useful and interesting, and it will be of
assistance in their work. Since cultivation of the chemical science has always
been, is, and will ever remain a reciprocal co-operation on international
level, promoting the work of the readers of this book means the promotion
of a traditional line of organic chemical research in Hungary.

F. Kallay R. Bogndr
secretary chairman

of the Work-Committee for Flavonoid Research
of the Hungarian Academy of Scierices
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I. INTRODUCTION

In recent years a growing interest has arisen about some new substances
found in plants, which are structurally and biogenetically related to the
main group of flavones. These substances are considered to be of interest
because they may be the biogenetical intermediates of other more complex
compounds of the flavone group.

Since the beginning of this century a considerable contribution has been
* made in this field by Bargellini and his school in Rome.

We shall now consider three particular groups of flavone derivatives,
i.e. neoflavones, aurones and peltogynols.

II. NEOFLAVONES

1. B-Phenylcoumarins

Prunetol, a phenolic derivative, was first obtained by Finnemore [1]
from the Prunus genus and proved to be identical with genistein isolated
previously by Perkin from Genista tinctoria [2].

Its molecular formula C;;H,,0; may suggest a structure similar to that
of flavones, but the products of alkaline degradation, phloroglucinol and
p-hydroxyphenylacetic acid, are not in agreement with the proposed
structure. It is well known that under these conditions flavones (S-phenyl-
benzo-y-pyrones) yield substituted acetophenones, or phenols and hydroxy-
benzoic acids.

In 1911 Bargellini [3] postulated on the basis of these observations that
among natural substances a number of natural C,; derivatives of unknown
constitution could be referred to the structure of pg-phenylcoumarin. In
effect, while the derivatives of phenyl-1,4-benzopyrones, i.e. flavones and
flavanones, were known to be widely distributed in plants, up to that time
no derivatives of phenyl-1,2-benzopyrones had been found in nature,
whereas several natural 1,2-benzopyrones were well known.
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On the basis of these considerations Bargellini and Leonardi wrote in 1911:
“Correlating the widespread occurrence of coumarins in plants (it is well
known that coumarin, and other related substances like umbelliferone,
aesculetin, daphnetin, limettin, fraxetin were obtained from various plants),
we have had the idea that to a number of these natural products, isomeric
with flavones, and of as yet unknown structure, a coumarinic structure
could be attributed, that is the structure of a f-phenylcoumarin (S-phenyl-
benzo-x-pyrone).

On the basis of the above structure, it would be easy to explain how a phenol
and a substituted benzoic acid may be obtained on alkaline degradation. On
the other hand, their isomerism with flavones is quite evident.

While the results of analytical investigations on these substances may
support this hypothesis, we have proposed to synthesize a number of hy-
droxy-f-phenylcoumarins in order to learn the general properties of this
group of substances, which may in the future have importance as natural
products” [3].

A certain number of f-phenylcoumarins were synthesized by Bargellini
and co-workers from 1911 to 1925 by different routes [4]:

(1) Reaction of substituted hydroxybenzophenones with acetic anhy-
dride and sodium acetate:

OFLs A OH
HO OH HO. 0
HOC. 0
co \(f ! B
CHj

(2) Reaction of phenols with benzoylacetic acid:
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HO 0
CH:—C00CsHs e te
HO OH co AR
g e '
H

(3) Reaction of nitriles of hydroxybenzoylacetic acids (cyanoacetyl
derivatives) with phenols in the presence of ZnCl,:

HO
HO OH oN \©[0\?0
CH2 CH
\@ ocT &

OCH3 OCH;,

By method (2), Bargellini and Martegiani [5] condensed hydroxyhydroqui-
none and methyl benzoylacetate to 6,7-dihydroxy-4-phenylcoumarin or
B-phenylaesculetin (m.p. of acetyl derivative: 156°C).

HO 0
5 Nz
o l
~.CH
j@: \ HO gl
-

_~CH
HO v
=g T
N |
OH
f-Phenylaesculetin 5,7,4’-Trihydroxyphenylcoumarin

Later 5,7,4’-trihydroxyphenylcoumarin was also synthesized by Bargellini
[6] according to the method of Sonn [7], which is a modification of method
(3)-

None of the trihydroxyphenylcoumarins prepared by Bargellini could be
identified with prunetol (genistein). On the other hand, Robinson and
Baker [8] synthesized 4',5,7-trihydroxyisoflavone which proved to be
identical with prunetol (genistein).

This work has opened — as known — a new field of chemistry of natural
products: the isoflavones.
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Bargellini’s hope of finding in nature substances of the phenylcoumarin
type had almost vanished when, in 1957, a new discovery by Ahluwalia
and Seshadri [9] disclosed this time the field of the chemistry of natural
phenylcoumarins.

These authors isolated two new substances from Dalbergia sissoi, dalber-
gin (CH,,0,) and nordalbergin (Cy;H,,0,). They proved that the latter
was identical with 6,7-dihydroxy-j-phenylcoumarin, synthesized by Bar-
gellini and Martegiani in 1911, as reported above [5].

CH30

Q. 0.
HO]@: \(fo j@[ \(;()
CH v ~2CH
g HO e

HO C

Nordalbergin Dalbergin

The further finding in Dalbergia wood of the quinones related to dalbergin,
the dalbergiones C;H,,0, (I) and C,H,,0, (IT) [10, 117,

CH30 0 CH30 0
CH CH
0 cH 0 Z ok
OCH;

I 11

is another confirmation of Bargellini’s hypothesis [12].

Dalbergiones represent a further example of quinones structurally related
to benzopyrones, like carthamone and carthamin in the flavanone—chalcone
series [13].

HO OH N\ HO 0
CH T CH
i S i
OR 0O OR; X0

Carthamin Carthamone



