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Studies On Some New Flavone
Derivatives Possessing Spasmolytic
Avtivity IV

Rabmive ERTAN (%)
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Sununary : It is aimed to investigate the spasmolytic activity of
some new flavone derivatives which contain both flavone and benzo-
dipxane ring systems. The spasmolytic activity of the water soluble
flavone derivatives synthesized in our laboratory were tested against
agonists such as acetylcholine, histamine and BaCl, by using «Flavoxate
HCI» as reference compound. The activity tests were performed on
guinea-pig ileum in the isolated organ bath, The resulis indicate that
the compounds II, I11 and I¥la were more active on histamine cont-
ractions than «Flavoxate HCl»,

BAZI YENI FLAVON TUREVLERI UZERINDE
SPAZMOLITIR ETKI CALISMALARI IV

{zet : Bu calismada flavon ve benzodioksan gekirdeklerini bir-
arada iceren yeni bawzi flavon tiirevierinin spazmolitik etkilerinin in-
celenmesi amaclanmistir. Suda ¢dziiniir ilirevier elde edildikten son-
ra, asetilkolin, histamin ve BaCl, agonistierine karsi, «Flavoxate HCl»
bilesigi referans almmak suretiyle incelenmigtir. Aktivite testleri izo-
le ongan banyosunda kobay ileumu ile yapilmigtir. Elde edilen sonug-
lar II, III ve II1a bilesiklerinin, histamin kontraksiyonlarina karsi,
«Flavoxate HCl» den daha aktif oldufunu gistermektedir.

Key Weords : Spasmolytic Activity, Flavoxate HCIL % Spas-
molytic Inhibition Flavone Derivatives.
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INDRODUCTION

In our previous study (1), some
flavone derivatives containing ring
systems of «Flavoxate HCl» and
«(Guanoxan», which are known as
spasmelytic and g-adrenergic re-
ceptor blocker, respectively, were
synthesized. Their platelet aggrega-
tion inhibitory effect was investiga-
ted, because recently it has been
shown that some flavenoid deriva-
tives possess platelet aggregation
inhibitory activity (2, 3), Since the

compounds svithesized were inso-

COOCHECH.\N HC1
“

[ TN
N e
O

Flavoxate TICL

MATERIAL and METHOD

Eight compounds which have
been synthesized are shown in Tab-
Ie 1,

Baker . Venkataraman method
{5) which is the general procedu-
re for the preparation of flavones,
was chosen for the synthesis of
the compound. Then, benzo-
dioxane ring system was clo-
sed by using the phenol functions

luble in water, their expected spas-
molytic activity could not be deter-
mined. Therefore it was planned
to prepare & new series of water
derivatives with
the same ring structure. So, thus

soluble flavone

eight new compounds wers synthe-
sizad which have not appeared in
the Iiterature before and their che-
mical structures were elucidated by
their spectral data -(4). Moreover,
platelet aggregation inhibitory ef-
fect of these compounds were in-
vestigated. This part will be pub-
lished Iater.

Guanoxan

of the ring B. Because the ring B,
being non-symmetrical, two positi-
onal isomers were formed, and the
main product, 2-ethoxycarbonyl de-
rivative, was seperated by fracti-
onal crystallization. The ester func-
tion of tne isomer mentioned abo
ve was changed to amide form us-
ing several substituted amine deris
vatives (4, ). The HCI salts formed
were purified by crvtallisation
from EtOH - Ether. The salts of
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TABLE i. The formulas of chemical compounds.

O
L

Ne R R

Chemical Name

I CONHCH ,CH_NH H

[z W= and hy 1, b
SCHLNH l [2 [N (\manetH_l)carboxamido] 1,

benzodioxane—é-yl]—hﬁ-l—benzopyran-uu

one .

2 LIS & inoethyl)
IT  CONHCH,CHN(Me), H c—[Z—[T\ —(§",N'-Dimethylaminoethyl)-
carbmxamido]-l,A-benzodioxaneus-yl]-

4H-~l-benzopyran-L-one

2-(2-[ N2 (w1 Wl-Diethylaminoethyl)-

carboxamido]-l,h—benzodioxane-S—yl]-

I1I CONHCH,CH

2 ZN(Et)Z H

aH-1l-benzopyran-4=-cne

CONRICH ,CH R (Et),, E-[2—[NE—'(Nl,Nl-Diethylamincethyl) -

CarhOXamidD]-l,h—benzodiOxane-T-yll_

| T1Ta H

4H-l-benzopyran-hf=-one
IV COMH(CH,),N(Rt), R 2- [2-[1«{3- ¥t wl-Diethylaminopropyl)
carboxamido]-l,q-benzodioxane-é-yll—
LH-]l-benzopyran-4-one ;
2-[2—[N-(k—?yridinylmethyl)carboxami-
doJ—l,h-benzodioxane-G-yl]—kH-l-bhnZno
pyran-h-one

y CDNHCHE{ON b
2-[2-—[N-(E-Pyridinylmethyl)carquami-
do]—l,4-benzodicxane—é—yl]—hH—l-ben-

VI CONRCH, @ H
ZOpYran-4=-0ne

N-CH20H20H H 2-[2— b= {2-Hydroxyethyl)-l-pipera-

)

VII COR

¢

zny]]-carbonyl -1, 4-benzodioxane-6=
yl]-hH—l-banzopyran-u-cne

pyridine derivatives were not pre-
pared, but dissotved by Eq. HCl in
walter.

The spasmolytic activity of wa-
ter solubls flavone derivatives ob-
tained were tested against acetyl-
choline, histamine and BaClz' by
using Flavoxate HCL (7) as a refe-
remce. The experiments were car-
ried out in isolated organ bath at
concentrations given in Table 2.
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The activity tests were performed
on guinea-pig ileum, Strips of the
terminal ileum were obtained from
guinea-pigs, weighing 400500 g of
either sex. The contractions were
recorded on a kymograph.

In order to determine the per-
centage inhibition, first the maxi-
mum contractions with the ago-
nists {Ach, His and BaCl;) were
obtained, and then, the antagonis-




TABLE 2.

1=}

Agonist % INHTBITION
R Acetylcholine? Histamine® BaC1
gonist
Flavoxate | g4.4% * 2.26% (76.7-96.1)8 (3)" | 64.3 44.09 (51.3-77.3) (4) | 80.5 78.20 (54.4-106.5) (&)
I 72.9" T 2.12 (63.8-81.9) (3) | 44.37#3.19 (36.1-52.5) (6) | 86.4 ¥3.81 (70.0-102.8) (3]
I 65.1% £ 5.38 (48.0-82.2) (4) | B4.4 *3.35 (75.8-92.9) (6) | 70.8 33.23 (56.9- 84.7) (3)
1 81.6 % 0.75 (79.2-84.1) (4) | 97.9 *0.63 (95.9-99.9) (4) | 94.7 F1.69 (90.0- 99.4) (5)
Iffa | B2.7 = 1.18 (77.6-87.8) (3) | 97.1° +1.09 (92.4301.8) (3) | 90.7 32.95 (78.0-103.4) (3)
v 76.3 T 2.25 (66.6-86.0) (3) | 75.6 £4.59 (63.8-87.4) (6) | 75.8 32.19 (66.4- 85.2) (3)
v 35.7° 7318 (22.0-49.4) (3) | 25.6%%1.36 (21.7-29.1) (&) | 25.3% 73.60 ( 9.80- 40.9) (3)
VI 43.67 4,00 (26.0-61.2) (3) | 21.4%2.73 (9.66-33.1) (3) | 25.8"53.56 (10.5- 41.2) (3)
I ] 229" 1203 (161297 @) | 15.47 2221 (8.3722.6) (1) | 19.0" 73.86 (2.40- 35.6) (3

Conc. against Ach and Ba012=3.27x10b8m01/m1 ; His=2.18x10°C woi/ml - Scon.= 0.64 pg/ml : “Conc=0.1 po/ml
Conc.=200 pg/ml : ®%=aritmetic mean : fStandart error of the mean : 8Confidence limits tx{5.E.M) (Tabled

t value for 95 % probability and n-1 degrees of freedom : hNo. of exp. : *;)(0.05 : ®more active than the
reference compound : Student's t test for paired differences has been used when applicable.



tic effects of the compounds were
tested. The results are shown in
Table 2.

Since compound ITT was found
the most active among the other
derivatives (Table 2), compound
I1Ta was prepared to investigate
the influence of positional isome-
rism on the pharmacological acti-
vity,

RESULTS and DISCUSSION :

The results are given in Tab-
le 2, The aim of this study was to
compare the spasmolytic activity
of the mnewly synthesized [Havone
derivatives with Flavoxate HC!
(URISPASR), which has been used
as spasmolytic in some urogenital
disorders. These derivatives con-
tain a flavone nucleus, with a high
spasmolytic effect, and 14-benzodi-
oxane nucleus which is also found
inn some anti-adrenergics.

According to results obtained :

1. Antagonistic activity of the
compounds II, ITf and Iila
against histamine were inc
reased, due to substituted
ethylenediamine side chain.

2. Compared with the percen-
tage inhibition of Flavoxa-
te HCl, compounds II, III
and IIla, were also found
more active on histamine
contractions {p<-0.035). On
the other hand, the antago-

 mistic effects of these com-

~ . pounds were not found sig-

nificantly different from
Flavoxate HCl on acetycho
ling and BaCl, contractions.

3. It was also observed that
there was no difference in
pharmacological activity bet-
ween the positional isomers
III and IIla, on the cont-
ractions of all the agonists.

4. Since it was found that com-
pound III and IIIa were
more active than the refe-
rence compound, these de-
rivatives may be considered
worthy of further pherma-
cological tests

REFFRENCES

. Ertan, R., Giker, H., Beretz, A,

Anton, R, In press

. Mower, RL., Landolfi, R, Ste-

iner, M., Inhibition in Vitro of
Platelet Aggregation and Arachi-
donic Acid Metabolism by Fla-
vone, Biocchem. Pharmacol. 33
{3) 35763 (1984).

. Beretz, A., Cazenave, J.P., Anton,

E., Inhibiton of Aggregation and
Secretion of Human Platelets by
Quercetin and, other flavanoids :
Structure-Activity Relationships,
Agent and Actions, Vol 12, 3
(1982)

. Giker, H., Biyolojik Etkili Yeni

BRaz1 Flavonoid Turevlerinin Sen-
tezlers Uzerinde Caligmalar,
Doctorate Thesis, AU, Ecz. Fak.
(1985).




. Jain, AC., Mathur, $K., Seshad-
ri, T.R., Synthesis of 5, 6, 8, 4-
Tetramethoxyflavone and Simp-
ler Flavones Derived from o.

Hydroxyacetophenone, Ind, J.
Chemn, Vol. 3, {8) 351-353 (1965).

. Ertan, R, Ertan, M., Gtker, H.,
Studies on the Synthesis of so-
me Bilogically Active Flavonoid

Derivatives, Acla Pharm., Turck
ea, Vol, 28 (4), 119124 (1986).

. Sentikar, I, Ravasi, M.T., Da Re,

P, Pharmacological Properties
of Piperidinoethyl-3-methylflavo-
ne-d-carboxylate HCl a smooth
muscle relaxant, J. Pharmacol.
Exper. Ther. 130, 356 (1960).

157



