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ABSTRACT

By thereaction of (2a-f) with ethylacetoacetate and ammonia (or amines)
in presence of alcohol resulted in new 1,4-dihydropyridine derivatives
(3a-f) having a5-chloropyrazolering at 4-position of 1,4-dihydropyridine
ring. These molecules may represent novel analogous of cal cium chennel
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blocking agent.

INTRODUCTION

The present work isthe extension of our earlier
work inwhich weintroduce 6-cholorothiouracil at 4-
position of 1,4-dihydropyridinering¥. Thepresence of
1,4-dihydropyridineringin naturally occurring com-
pounds and coenzumes such as NADH & NADPH
made these compounds an interesting area of re-
searchl??,

Structure activity rel ationshi ps determined the ef -
fect of substitution on the 1,4-dihydropyridinering. Al-
though eventhe s mple2,6-dimethyl-3,5-di carba koxy-
1,4-dihydropyridines have some hypotensive activity
intheanesthetized animals, good activity isgenerally
observed with thosecompoundshaving cydic subgituent
a the 4-position. It is well known that 4-aryl 1,4-
dihydropyridinesform animportant classof calcium
antagonists*1. For instance, nifedipind isused clini-
caly against anginapectorisand hypertension.

Inthis present work we combined 1,4-dihydropy
ridineringwith 5-chloropyrazoleunit. Itiswell known
that 5-chloropyrazolederivativesare used asmaterias
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for drugsand agrochemicals. Thusincorporation of 5-
chloropyrazoleat 4-position of 1,4-dihydropyridinemay
improvethe bioactivity of such systems. We are now
reporting the synthesisof new 1,4-dihydropyridinede-
rivatives having a5-chloropyraoleunit at 4-position of
1,4-dihydropyridinering by employing the Hantzsch
synthesig*3. Henced dehydes (2a-f) werereacted with
ethylacetoacetate and appropriate amines (such as
ammonia, methylamineand benzyl amine) to get corre-
sponding dihydropyridines(SCHEME). Thed dehydes
(2a-f) used in this reaction were prepared by the
Vilsmeier-Haack reaction of the corresponding
pyrazolones (1a-f) respectively with phosphorous oxy
chloridein dimethylformamide.

EXPERIMENTAL

All reported tHNM R spectrawere recorded with
Bucker(300MHz) spectrometer. Chemical shiftsare
reported asd valuesrelativeto TM S peak defined at
6=0.00. Mass spectra were recorded on Geol GC-
M S spectrometer by using el ectronionization (El) at
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(3d) H H™ (3¢ Ph H (3f) Ph CH,Ph
SCHEME1
70ev and only major peaks are quoted. CH and N pyridines

wereanayzed on Perkin Elmer 240 analyzer. Analyti-
cal TLC was carried out on commercially prepared
plates coated with 0.25mm of Merck Silicagel 60F,.
Solventsweredried and distilled prior theuseunder an
inert atmosphere. Unlessotherwise specified all Sart-
ing materialswere purchased from commercial suppli-
ersand were used without further purification. Melting
pointsareincorrect

Preparation of 3-methyl-1H-2-pyrazolin-5-one*
(1a)

A mixtureof ethylacetoacetate(2.0ml, 0.026mol)
and phenyl hydrazine (1.5ml, 0.026mol) washeatedin
anoil bath at 110-120°C for 4hrs. Thereaction mixture
was cooled and diethyl ether (50ml) wasadded toit.
After shaking, the solid obtai ned wasfiltered, washed
with diethyl ether dried and recrystallized from ethanol
to give white crystaline compound 3-Methyl-1H-2-
pyrazolin-5-one(1a).

Prepar ation of 5-chloro-3-methyl-1H-2-pyrazole-
4-carboxaldehyde® (2a)

3-Methyl-1H-2-pyrazolin-5-one(1a, 2.0g, 0.01
mol) in dimethylformamide (2.7ml, 0.034mol) was
cooled to O°C inanicebath. Phosphorous oxychloride
(3.2ml, 0.034mol) wasthen added toit dropwisemain-
tai ning the temperature between 10-12°C. Thereac-
tion mixturewasrefluxed for oneand half hr. After that
reaction mixturewascooled, pouredin crushedicewith
congtant stirringand | eft for 1hr at room temperature.
Thesolid thus separated wasfiltered, dried and crys-
tallized from ethanol aspadeydlow flakesof 5-Chloro-
3-methyl-1H-2-pyrazol e-4-carboxa dehyde (2a).

General method for thepreparation of 1, 4-dihydro

Onemol of an adehyde and two mol of ethyl ac-
etoacetate weredissolved in an equal volume of ethyl
acohol. Two molesof concentrated agueousammonia
were added and the mixturewasrefluxed for 3hrsona
steam bath. The product obtained was extracted with
dichloromethane and the crude product obtained was
purified by column chromatography.

Thusthe compound (2a) (0.4025g, 1mmol) was
refluxedwith R-NH, (R=H, 0.017g, Immol) and ethyl
acetoacetate (0.16g, 2mmol) in equa volumeof ethyl
acohol for 3hrs. Water was added in the reaction mix-
ture and the product was extracted with dichloro
methane. The organiclayer waswashed with brine so-
lution, dried and concentrated at reduced pressureto
giveyellow solid compound. The crude product ob-
tained was purified by column chromatography (hex-
ane-chloroform, 1.9) and the structure, 4-[5-chloro-3-
methyl-1H-pyrazol€]-1,2,6-trimethyl-3,5-dicarbethoxy
-1,4-dihydropyridine 3awas assigned on the basi s of
itsspectra data(NMR,IR, and Mass) and CHN analy-
ss. Its'HNMR (5, CDCIl, 300MHz) showed asinglet
at 1.91for six protonsof CH,, atriplet at 1.27 indicat-
ing the presence of -CO,CH,CH  protons, aquartet
4.09 indicating the presence of -CO,CH,CH, protons,
asinglet a 2.91indicating the presence of -NCH, pro-
tonsand asinglet at 4.57 indicating the presence of
proton at 4-position. Its mass spectrum gives M* at
382 (M*), M. P. 135-137°C.

Aldehydes (2b) was d so reacted with ethylaceto
acetate and ammonia(or amines) in ethanol to get cor-
responding 1,4-dihydropyridines (andyticd datafor dl
includedintheTABLES 1and 2).
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All the compounds prepared weretested for nega-
tiveinotropicand chronotropic effectson thefrog heart
as per themethod mentioned by Hedge and Rao!*™.

The test compounds of varying concentration
10*M to 108M for compounds(3a-f) were made by
dissolving with (1-3) dropsof alcohol and diluted with
water. Theresulting solution wastheninjected into the
lower portion of canulaso that the entiredrug goesinto
theheart withringer solution.

Thekymograph were recorded with the speed of
2.5mm/sec. for test compounds and wascompared with
the standard calcium channd blocker i.e. nifedipineof
different concentration and number of heartbeatswere
counted for each test compound in duplicate (The de-
tallsaregivenin TABLE 3).

RESULTSAND DISCUSSION

Thetested compounds slow down the heart rate
and so they show negative chronotropic and inotropic
effect onisolated frog heart. It was concluded from the
resultsthat the compounds having substituion at nitro-
genof 1,4-dihydropyridinering show poor caciuman-
tagonist activity however the presence of 5-
chloropyrazolea position-4of 1,4-dihydropyridinering
enhancestheactivity.
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TABL E 3: Effect of nifedipineand compounds(3a-f) at various
molar concentration on heart rateinisolated heart of frog

Comp.no. Control 10"M 10™M 10°M 10°M
TABLE 1 '\r']gare‘:' pine
Sno R R, W formula Yiad(6) MPCT)  (heasmmin S3t42 5341 53:43 53143 53:43
32 H CH; CuHaN:OCl 7823 135137  (megn+sd)
3b H CHPh CpHeNsO,Cl - 76.00  171-173 3a 52+40 52+4.0 51+42 46+39 40+4.2
3¢ Ph CHy CuHxN;OCl 7873 156-158 3b 50+3.2 49+4.2 AT+3.6 46+4.0 39+4.5
3d H H  CyHxNOCH 7419  131-133 3c 53+45 52+4.3 50+4.0 44+4.2 39+4.3
32 Ph H CxHxN:OCl 7841  139-141 3d 51+3.7 50+43.6 50+4.0 45+4.2 36+3.9
3f  Ph CH,Ph CyHsNsO,Cl - 79.00 173-175 3e 52+4.3 52+3.9 50+4.2 44+3.7 36+3.7
*yield of isolated and purified compounds 3f 51+4.1 51440 49+3.9 47+3.7 40+4.2
TABLE 2
Sr.no. CHN found (Calculated) IR(KBr)cm-* 'HNMR (300MHz, CDCl;,8ppm) Mass(El) m/z
127(t, 6H, C02CH2CH3), 409(q, 4H, +
4, 56:62(56.69), 6.25 (6.29) 2927i§gjfg6'54’ CO,CH,CH,), 2.91(s, 3H, NCHs), 38%'\1" %3,293’
11.10 (11.0) 17370 117670 217(5 3H, CH), 1.91(s, 6H, 2,6-CHy), 119 a5
15, LL16. 4.57(s, 1H, H-4), 4.21(brs, 1H, NH). *
1.25(t, 6H, CO,CH,CHs), 4.10 (q, 4H,
62.90 (62.95), 2927.66, 1607.3, CO,CH,CH:), 452 (s, 2H, CH,CgHs),  458(M"), 369,
3b 6.00 (6.12), 14545123547,  2.33(s 3H, CHy), 1.90(s, 6H, 2,6-CHs), 257,166,136,
9.12 (9.18) 1171.38, 1116.3.  4.84(s 1H, H-4), 4.32(brs, 1H, NH).7.27- 112, 91.
7.34(m, 5H, CoHs).
2027.00, 160640, 110t 6H, CO.CH,CH:), 395(Q 4H, oo e
2 62.90 (62.95), 1501.12,1171.63,  CO,CH,CHs), 2.75(s, 3H, NCHy),2.11 (m, = 10y J0o™>
6.08(6.12),9.20 (9.18)  1210.13,1171.63.  9H, 3xCHy), 1.90(s, 6H, 2,6-CHz), 4.47(s, L1 45,
1H, H-4), 7.26(m, 5H, CHs) 4
55.54 (55.51), 2927.24,1726.17,  1.18(t, 6H, CO,CH,CHy), 4.02(q, 4H,  368(M"), 279,
3d 6.01 (5.99), 1445.78,1260.72, CO,CH,CH,),2.23 (m, 9H, 3xCHa), 4.71(s 167,137,
11.39 (11.43) 1097.31, 1075.54. 1H, H-4), 6.01(brs, 1H, NH). 112, 30.
62.19 (62.23), 2027.00,1693.17,  +:23(t, 6H, CO,CH,CHy), 4010, 4H, 40+ 250
CO,CH,CH:),1.95(s, 3H, CH3), 2.20(s, 6H,
3e 5.83 (5.86), 1501.35, 1366.70, 5 8 s o T o oaibrs, 111 140,112,
9.43 (9.47) 1306.24, 1211.56. NH).7.25(m, SH, o), 110,31.
67.45 (67.49), 202826, 1606.61, =17t 6H, COCH,CH), 400(0, 4H, 5oy 349
3f 6.04 (6.0), 145402123561, , CO2CHCHa), 4.49(s 2H, HoCeHs),2.23 230,192,
(s, 3H, CHy), 1.81 (s, 6H, 2,6-CHs), 4.93 (s,
7.83(7.87) 1171.89, 1116.58 3 139, 91, 30

1H, H-4),7.16-7.26(m, 10H, CgHs).
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