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ABSTRACT

Two derivatives of 3-acetyl-4-amino-3,4-dihydropyridin-2(1H)-one and 3-
acetyl-3,4-dihydro-4-(phenylamino)pyridin-2(1H)-one were prepared by re-
action of enamine and diethyl malonate and tested for cardio tonic activity
by isolated frog heart perfusion technique will be used asamodel to evalu-
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ate the activity of various synthesized 2-pyridone derivatives in different
concentration and anti-hypertensive activity wasdone by thetail cuff method
in albino rats. The basal cardiac contraction will be recorded on a kymo-
graph after the administration of calcium free Ringer solution. The cardiac
activity intermsof heart rate (HR) and height of force of contraction (HFR)
will berecorded. These two compounds showed good activity as compared

to the standard drugs.

INTRODUCTION

Congegtive heart fallureisalifethreatening condi-
tioninwhich myocardia contractility isdepressed so
that the heart isunableto adequately pump the blood
returning toit. Normal pathogenic sequenceinclude
decreased cardiac output, venous pooling, increased
venous pressure, edema, increase heart Size, increased
myocardid wal tension and eventualy cessation of con-
tractility.

For many years, digitdisglycos deshavebeen used
for thetreatment of CHF. Thisuse, however, islimited
becauseof their narrow thergpeuticindex and their ten-
dency to cause life-threatening arrhythmias
(arrhythmogeniclahility).

Thesearch for orally active ‘non-glycoside’ car-
diotonic drugsdisplaying agreater safety profileand
improved efficacy on patient surviva resulted in new
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classof cardiotonicswith adifferent mechanism of ac-
tion. Amrinoneand Milrinonearetheprototypesof this
seriesof andogues, proposed asareplacement for digi-
tais, referred to asinhibitorsof cGMP-inhibited CAMP
phospodiesterase (PDE), also called Type 3 PDE or
PDE3.

Amrinoneisnew bipyridinederivative, whichin-
creases cardiac output and reducesfilling pressurein
patientswith cardiacfalure.

N’ N/
g/ CN g/ NH,
1TX TX
H3C™ °N” Mo H )
Milrinone Amrinone
CHEMISTRY:

The genera synthesis of 3-acetyl-4-amino-3,4-
dihydropyridin-2(1H)-oneand 3-acetyl-3,4-dihydro-
4-(phenylamino)-

pyridin-2(1H)-one is illustrated in sheme.
Enamine(1a) and diethyl ma onateheated to 200-250°C
for 4 hoursto form hydroxy-

pyropyridone (2a) and again treated with sodium
hydroxideto form 3-acetyl-4-hydroxy-2-pyridone(3a)
and react with POCI, to form form 3-acetyl-4-Chloro-
2-pyridone(4a) againreact with different type of com-
poundsto form pyridine derivatives5a-f and tested for
cardiotonicactivity by isolated frog heart perfusiontech-
niquewill beused asamodd to evauatetheactivity of
varioussynthesized (5a-f) derivativesin different con-
centration and after testing 5¢ and 5g showing good
adtivity.

And 5c and 5g aso showing good antihypertensive
activity by testingtail cuff method.

RESULT AND DISCUSSION

Invitrostudies
Cardiotonic effect on isolated atria

Biological evaluation of thetest compounds as
cardio-tonic agents was determined using spontane-
ously beating atria model from reserpine-treated
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Compound R Yield M.
No. ! (%)  point(°C)
a Cyclopropalamine 79 295
b. Benzene 72 290
C. Morpholine 68 285
d Piperdine 65 275
e N-methyl 58 278
piperadine
f. Pyrrolidine 60 265

guineapigsto eliminate theinfluence of noradrena
line upon contractility. Inotropic and chronotropic
activitieswere expressed as percentage changein
theforce of contraction and frequency rate over con-
trol (TABLE 1).

In general, at concentration of 10°and 5 x 10
> M most test compounds showed a minimal re-
sponse, whereas, most test compoundsin afinal
concentration of 5x 10“ M, caused anincreasein
the force of contraction of spontaneously beating
guineapig atria. Some 4-amino derivatives 4a-f
possessed good contractile activity. compounds 5¢
5d and 5e (% change of developed tention over
control =94.4+5.2, 89.2+4.7, 87.5+5.1, respec-
tively) showed contractile activity higher or com-
parableto milrinone (% change of devel oped tention
over control = 84+1.6).

I solated heart perfusion technique
Thenewly synthesi zed ana ogues 5a,5b,5¢,5d,5e,5f
TABLE1

Frequency rate

Compound  Developed tension (%
a (% change
numbers change over control) b
from control)

Milrinone 84.0+4.6 38+3.2
5a 5a54.4+5.2 b
5b 5b 39.2+4.7 b
5¢c 5c 94.4+5.2 -4.66+2.1
5d 5d 89.2+4.7 -3.33+3.6
5e 5e87.5+5.1 -8.33+3.8
5f 5f 34.4+5.2 b

®Noinotropic or chronotropic effect; *Mean + S.E.M. from four
atria.
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weretested for their effectson theforce of contraction.
and basal cardiac contraction will be recorded on a
kymograph after the administration of calcium free
Ringer solution. Thecardiac activity intermsof heart
rae (HR) and height of force of contraction (HFR) will
be recorded.

EXPERIMENTAL PROTOCOLS

Mdlting pointsweredetermined in open glasscap-
illariesusngaThomascapillary melting point appara
tus and are-uncorrected. Infrared (IR) spectrawere
recorded on 470- Shimadzu IR- spectrophotometer
using the KBr disctechnique.
4-hydr oxy-9H-pyrano[ 2-pyridone-2,5-dione(2a)

IR (cm):

1613.97 (-C=0amide);1730.12 (-C=0 lactone);
(3260-NH); 3453 (-OH).

H -NMR of compound 5a: d 7.11 (s, 1H, sec.
amide 7.58-7.59 (d, 2H, lactone), 2.09 (d, 3H, me-
thyl),
3-acetyl-4-hydroxy-3,4-dihydropyridin-2(1H)-
one(3a)

IR (cm):

1613.97 (-C=0 amide); (3260-NH); 3453 (-OH).

H -NMR of compound 5a: d 7.11 (s, 1H, sec.
amide 2.09(d, 3H, methyl),
3-acetyl-4-chloro-3,4-dihydropyridin-2(1H)-
one(4a)

IR (cm):

1613.97 (-C=0 amide); (3260-NH).

H -NMR of compound 5a: d 7.11 (s, 1H, sec.
amide 7.58-7.592.09 (d, 3H, methyl).
3-acetyl-4-amino-3,4-dihydropyridin-2(1H)-one
(5a).

IR (cm):

3285-3260 (NH), 1654 (C=0)

'H -NMR of compound 5a: d 7.11 (s, 1H, sec.
amide 7.58-7.59 (d, 2H, amino), 2.09 (d, 3H, me-
thyl), 12.92 (br s, 1H, NH).
3-acetyl-3,4-dihydro-4-phenylpyridin-2(1H)-one
(5b).

IR (cm):

= Fyl| Peper

3285-3260 (NH), 1654 (C=0)

H -NMR of compound 5a: d 8.11 (s, 1H, sec.
amide, 7.58 (m,3H,phenyl-H), 7.44(m,2H,phenyl-H)
2.09 (s, 3H, methyl), 12.92 (br s, 1H, NH).
3-acetyl-3,4-dihydr o-4-(phenylamino)pyridin-
2(1H)-one(5c).

IR (cmY):

3285-3260 (NH), 1654 (C = O)

'H-NMR of compound 5c: d 8.11 (s, 1H, sec.
amide, 7.58 (m,3H,phenyl-H), 7.44(m,2H,phenyl-
H),4.2(s, 1H, aromatic C-NH) 2.09 (s, 3H, methyl),
12.92 (br s, 1H, NH).
3-acetyl-3,4-dihydr o-4-(piperidin-1-yl)pyridin-
2(1H)-one(5d).

IR (cm™):

3285-3260 (NH), 1654 (C = O)

'H -NMR of compound 5c: d 8.11 (s, 1H, sec.
amide, 1.50 (m,3H,piperadine), 2.50 (m,2H,
piperadine), 2.09 (s, 3H, methyl),
3-acetyl-4-methyl-3,4-dihydro-pyridin-2(1H)-
one(5e).

IR (cm™):

3285-3260 (NH), 1654 (C=0)

'H -NMR of compound 5c: d 8.11 (s, 1H, sec.
amide, 1.16(s,3H,methyl-H),2.09 (s, 3H, methyl),
3-acetyl-4-ethyl-3,4-dihydr o-pyridin-2(1H)-one
(5f).

IR (cm™):

3285-3260 (NH), 1654 (C=0)

'H -NMR of compound 5c: d 8.11 (s, 1H, sec.
amide, 1.16(m,2H,methylene-H),0.96 (s,3H,methyl-
H)2.09 (s, 3H, methyl)

CONCLUSION

The cardiotonic effect onisolated guineapigsatia
clearly showed that compounds 5¢, 5d and 5e exhib-
ited better cardiotonic activity.

Asaresult, the studied milrinone anal ogs 5¢, 5d
and 5e proved to exert cardio tonic activity. Thepres-
ence of oxo group at 2-position and secondary amine
and piperdineat 4-position of pyridinering system are
essentia for thecardiotonic activity.
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