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ABSTRACT

Over apast few years, functionalized cyanovinylpyrroles started attracting
attention as molecular optical switches, in particular as ultrafast ones, for
design of many medicinally impotant pyrrole heterocycles.
Cyanovinylpyrroles are attracting attention as starting material for synthe-
sis of biheterocyclic molecules. In the present work we have utilized ethyl
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a-cyano 2-pyrrole acrylate for the synthesis of pyrrole pyrazoline hetero-
cycles. Thereaction of ethyl a-cyano 2-pyrrole acrylate have been carried
with hydrazides and hydrazine derivatives and reactions result in the for-
mation of heterocyclic molecules presenting important synthesis for me-
dicinal chemists. The structure of synthesized compounds was confirmed

by spectral (IR,*H NMR) data.

INTRODUCTION

Cyanovinylpyrroles haverich and broad synthetic
capabilities, especialy high affinity tointramolecules
cyclizationswith participation of functiona groupson
the double bond, these compounds have been and
arebeing extensively used in organic synthes sascon-
venient building blocksfor the construction of com-
plex pyrrole systems. Therefore, growinginterestin
the devel opment of synthetic methodsfor the prepa-
ration of Cyanovinylpyrrolesand understanding their
reactivity seems quite obvious and explicable.. In
working with variouspyrazolone derivatives, in order
to haveanidea onefor thetreatment of rheumatoid
arthritis, many newer observations have been made,
and aninteresting oneto record isthe development of
anticholinergic activity in compounds obtained by in-
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troducing a4-pyperidinomethyl groupinthepyrazolone
ringtl. The product is 2-phenyl-5-methyl-4-
piperidinomethyl-3-pyrazolone, m.p.224.5°C. The
compound has been found to show antispasmodic
action and antiphlogistic activity!?. The most antiar-
thritic successful drugl, 2-diphenyl-4-n-3, 5-
pyrazolidinedione sfound to reduce® eosinophil count,
to enhance excretion of urate satsintheuring®, and
to exert other biological activity™.

EXPERIMENTAL

Reagents and solvents

The solvents were procured from E. Meck,
Ranbaxy, S.D.Fine, Himediaand Qudigens. They were
used after purification and drying by conventiona meth-
0dd®. Thecommercially available chemicasof andar
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grade of B.D.H., guaranteed reagent of Merck and
analytical reagentsor equivaent grade of otherswere
used as such. Hydrazine hydrate, 2,4-dinitrophenylhy-
drazine, Isoniazideand phenyl hydrazinewas purchased
commercialy and used assuch or after purification.

Ethyl a-cyano 2-pyrroleacrylate”

A solution of pyrrole-2-adehyde (2.0 gm, 0.0210
mole), ethylcyanoacetate (3.3684 gm, 0.0297 mole)
and diethylamine (0.1473 gm, 0.0020 mole€) intoluene
60 ml wasrefluxed for 1 hour; using aDean Stark ap-
paratus. After cooling, the crystals were collected,
washed withlight petroleumand air-dried. Yield: 3.41
gm (85%), m.p:130-132°C observed (135°-138°C
reported).

Salicyl hydrazide®

A mixtureof 15.215g (8.45ml, 0.1mole) of methyl
sdicylateand 7.509g (7.29ml, 0.15mole) of 100% hy-
drazine hydratein 100ml of absol uteethyl acohol was
refluxed for 10 hrs. The solution was concentrated and
refrigeratefor 16 hrs. White coloured precipitate ob-
tained wasfiltered and recrystalised fromdcohal. Yield:
6.12g (40%), m.p: 140°C-146°C.

p-nitrophenylhydrazing®

p-nitroaniline 5.0g (0.0356 mole) was dissolved
in concentrated HCI, 10.59 (17.9ml, 0.2868 mole) in
1ml of water and cooled quickly toa0°C in a freezing
mixture so asto obtained the hydrochloride of the base
inafinestate of division. The diazotization was af -
fected in usua way by the gradual addition of the so-
dium nitrite 3.0 g (0.0434 mole) in 5ml of water,
cooled to 0°C. The mixture was being vigorously
stirred. Thestirringiscontinued for few minutes after
the addition of nitrite solution. The solution filtered
quickly and then added from adropping funnel to the
icecold solution of sodium sulfite20.5g (0.1621mole)
in 5ml of water containing sodium hydroxide 2.0g
(0.050male).

Theadditionrequired 5 minutesthen acidified to
35ml of concentrated HCl and warmed on water bath
at 55°C for 3 minutes. It is left overnight, when a mass
of yellow needles separated.

They arefiltered, drained and the crystal s heated
onwater bath for 7 minuteswith 10ml of concentrated
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HCIl. Thecolor changed to orange, crystalsremaining
undissolved. After cooling for atime, the sodium salt
and the nitrophenyl hydrazine hydrochloridearedis-
solvedinwater and 3.5 g (0.025 mole) of acold satu-
rated solution of sodium acetate added when the base
separated. Compound wasrecrystalised from acohol.
Yield: 2.10g (38.4%), m.p: 155-156°C (157°C re-
ported).

Physico-chemical techniques

TLC wasroutindy used to check theformation and
statusof productson silicaGel-G or dumina. Ambas-
sador® melting point apparatus based on electrically
controlled heating devicewas used for melting point
determination using capillary tubes open ononeside
and are uncorrected. Ambassador® melting point ap-
paratus provided atemperature range from room tem-
peratureto 360°C. The infrared spectra of products
were recorded (4000-500 cm?) in KBr disc, using a
Schimadzu 8201 PCFT IR spectrometer in Regional
Sophi sticated Instrumentation Centre, at Central Drug
Research Ingtitute, Lucknow. Proton nuclear magnetic
Resonance (*H NMR spectrum) was recorded on
Bruker DRX-300 spectrometer (300 MHz FT NMR)
instrument using tetramethylsilaneasaninterna refer-
ence. The '"H NMR spectra were taken in CDCI,,
MeOD, unlessotherwisestated. Thechemicd shift val-
uesareexpressed in 5-scale.

Synthesisand characterization of pyrrole-pyrazo-
linederivatives

Synthesisof 3-amino 4-car bethoxy 5-(2-pyrrolyl)
2N-(isonicotinoyl) pyrazoline(3) (Scheme 1)

0.0190g (0.001mole) of ethyl a-cyano 2-pyrrole
acrylate was dissolved in 20ml of absolute ethyl alco-
hol and 0.137g (0.001mole) of Isoniazidewasdissolved
in 20ml of ethyl alcohol At roomtemperature, therewas
dropwise addition of solution of acid hydrazideto solu-
tion of pyrrolewith stirring.No changein colour the
mixtureof solutions. Reflux the solution mixturefor 19
days. Mgor portion of the compound was separated
through column chromatography.

Yield: 60 mg (18.32%), m.p.: At 159°C rises up
incapillary with melting and vapoursin the middle of
the capillary. IR (KBr) cm: 3270.5 (NH, pyrr),
1658.9 (C=0), 3452.8 (NH,), 1613.7 (C=N) 2963.4
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(CH,), 2858.2 (CH,). '"H NMR (CDCI.) & in ppm:
9.713 (br, 1H, pyrr), 6.274 (br s, NH), 6.982 (s, 1H,
C,, pyrr), 6.543 (s, 1H, C,, pyrr), 6.909 (s, 1H,C,,
pyrr), 7.606 (s, 1H, C_ Het.) 8.093 (s, 2H, NH,),
7.668 (d, 2H, pyridine C-H and C.-H), 8.788 (d,
2H, pyridine C,-H and C-H), 0.901 (t, 3H, CH,),
4.314 (g, 2H, CH,).

Synthesisof 3-amino 4-car bethoxy 5-(2-pyrrolyl)
2N-(o-hydroxybenzoyl) pyrazoline(5) (Scheme 2)

0.190 g (0.001 mole) of ethyl a-cyano 2-pyrrole
acrylate wasdissolved in 15 ml of absolute ethyl al-
cohol and 0.1521 g (0.001 mole) of salicylhydrazide
in15ml. At room temperature, salicylhydrazide solu-
tion was added pyrrole with stiring. No change in
colour of the mixture of solutionswas noticed. Solu-
tion wasrefluxed for 35 days. Compound congtituting
maj or portion was separated through column chro-
matography.

Yield 62 mg (18.54 %), m.p.: At 145°C color
changesfrom bluish green to brown. At 180°C move
upwardwithmelting. IR (KBr) cnt: 3288.9 (NH, pyrr),

1620.2 (C=0), 3432.0 (NH,), 2966.6 (CH,), 2926.6
(CH,). '"H NMR (CDCIL,) & in ppm: 9.729 (br, 1H,
pyrrole), 7.476 (s, -NH), 7.449 (s, 1H, C- 3, pyrr),
6.992 (dd, 1H, C-4, pyrr), 7.059 (d, 1H, C-5, pyrr),
7.346 (s 1H, C- 5Het.) 8.010 (s, 2H, NH,), 6 0.900
(t,3H,CH,), 2.409 (g, CH,), 11.793 (br, s, 1H, OH).

Synthesisof 3-amino 4-car bethoxy 5-(2-pyrrolyl)
2N-(2, 4- dinitrophenyl) pyrazoline (7) (Scheme3)

0.0951 g (0.0005 mole) of ethyl a-cyano 2-pyr-
role acrylate was dissolved in 20 ml of absolute ethyl
alcohol and 0.0990 g (0.0005 mole) of 2,4-
dinitrophenylhydrazinein 100 ml. Both the solutions
weremixed. In above solution 1.0 ml 1IN KOH solu-
tionwasmixedwith tirring. Quick changein color from
yellowish brownto dark brownwasobserved. Stirring
was continued and after 3 days, dark brown black col-
ored precipitate obtained. Precipitate was filtered,
washed with 5ml of water anddriedinair.

Yield: 30 mg (7.72%), m.p.: At 180°C vapor ob-
servedinthemiddleof thecapillary followed with brown
ring. Further no change up to 290°C. IR (KBr) cm™:

— @)u;am'c CHEMISTRY

Hn Tndéan g%wumé



158

Syntheses and characterization of pyrrole pyrazoline heterocycles

OCAIJ, 7(3) 2011

FPull Paper ==

NC H NO,
I\ o Et-OH N,
Z~=COOC,Hs * — N N
N c H,oNHN NO, ag.KOH N —
A H
C,H;00C NH,
(1) (8) (9)
Scheme 4
NC H
I\ s Et-OH N
4~=COOC,Hs * H,NHN —  » N
N ﬁ ag. KOH H b
H C,H500C NH,
1) (10) 11)
Scheme5
Nc\ H
Et-OH ~
@\//C\COOC2H5 * NHNH; ——= N N
N ﬁ aqg. KOH H b
H C,Hs00C NH,
(1) (12) (13)
Scheme 6

3451.9 (NH, pyrr), 1654.0 (C=0), 1401.0 (NO, &
NH,).

Synthesisof 3-amino 4-car bethoxy 5-(2-pyrrolyl)
2N-(4-nitrophenyl) pyrazoline(9) (Scheme4)

0.1902 g (0.001 mole) of ethyl a-cyano 2-pyrrole
acrylatewas dissolvedin 20 ml of absoluteethyl aco-
hol and 0.1531g(0.001mole) of p-nitrophenylhydrazine
in 20 ml. Both the solutionswere mixed. 1.0 ml 1N
K OH solution was added in above solution with stir-
ring. Quick changein color from yellowish brown to
dark brownwasobserved. Stirring wasmaintained and
after 3 days black colored precipitate obtained. The
precipitate wasfiltered and washed with 10 ml of wa-
teranddriedinair.

Yield: 150 mg (43.68%), m.p.: At 120°C some
vapour wasseeninthemiddleportion of capillary. Fur-
ther no change up to 280°C. IR (KBr) cm™: 3286.0
(NH, pyrr), 3345.2 (NH,), 2913.6 (CH,), 2853.1
(CH,), 1648.3(C=0), 1490.9 (NO,), 3009.8 (CH,).

Synthesisof 3-amino 4-car bethoxy 5-(2-pyrrolyl)
2N-(phenyl) pyrazoline (11) (Schemeb)

Ina50 ml round bottomed flask, 0.0190 g (0.001
mole) of ethyl a-cyano 2-pyrrole acrylate was dissolved
in 15 ml of absolute ethyl alcohol and 0.108 g (0.098
ml, 0.001 mole) of phenyl hydrazinewasmixed. | ebove
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solutionmixture 1.0ml of 1IN KOH solution wasadded.
Onmixing color changed fromlight browntodark green-
ish. After 49 hrs, black colored precipitate obtai ned.
Filtered the precipitateand washed witha5 ml of ethyl
acohol anddriedinair.

Yield: 30 mg (7.72%), m.p.: At 120°C some
vapours observed in the middle portion of capillary.
Further no changeupto 290°C. IR (KBr) cm™: 3412.0
(br,NH, pyrr), 1630.0 (C=0), 2918.6 (CH,), 2853.1
(CH,).

Synthesisof 3-amino 4-car bethoxy 5-(2-pyrrolyl)
pyrazoline (13) (Scheme6)

Ina50 ml round bottomed flask, 0.0190 g (0.001
mole) of ethyl a-cyano 2-pyrrole acrylate was dissolved
in15ml of absoluteethyl dcohol and 0.050g(0.04 ml,
0.001mole) of 100% hydrazinehydratewasmixedwith
the solution. 1.0 ml AN KOH solution was added in
abovesolution with gtirring. Quick changein color from
light brown to golden brown was observed. Vigorous
gtirring maintained al thewhile. After, 21 hrsprecipi-
tate appeared. Solution wasfurther stirred for 48 hrs.
Precipitate wasfiltered and washed with 5 ml of ethyl
acohol anddriedinair.

Yield: 20mg(8.99 %), m.p.: At 200°C vapors ob-
servedinthemiddle of the capillary. Further no change
upto280°C. IR (KBr) cm™: 3416.4 (NH, pyrr), 1630.8
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(C=0) 2802.3 (CH,), 2629.4 (CH,).
RESULT AND DI SCUSSION

Thestructure of theformed compound (3), (5), (7),
(9), (11) and (13) aregiven on the basisof their spec-
tral andys s ThelR spectrum of the compound 3-amino
4-carbethoxy 5-(2-pyrrolyl) 2N-(isonicotinoyl)
pyrazoline (3) showspyrrolic NH stretching at 3270.5
cnt, Thecarbonyl stretching showsaband at 1658.9
cm®. A band at 1613.7 Cm'* shows the presence of
(C=N) dretching. Theband at 3452.8 Cm indicated
thepresence of (NH,) stretching. Methyl group show a
stretching band at 2963.4 cm'™.,

H NMR spectraof the compound showsabroad
absorptionat 6 9.713 of pyrrolic NH.A broad pesk at
0 6.274 indicated the presence of the proton of hetero-
cyclic NH. Three singlet peaks at 6 6.982, & 6.543
and 6 6.909 shows protons of pyrrolic C-3, C-4, and
C-5. Two singlet peaksat 6 7.606 and 6 8.093 show
the presenceof heterocyclic proton and proton of amino
groups. Theband at 6 7.668 and at 6 8.788 shows the
presence of protons of pyridine. A peak at 6 0.901
showsthe proton of methyl group. Aboveinformation
givesthe structure of the compound as (3).

The IR spectrum of the compound 3-amino 4-
carbethoxy 5-(2-pyrrolyl) 2N-(o-hydroxybenzoyl)
pyrazoline (5) showspyrrolic NH stretching at 3288.9
cm® The carbonyl stretching show aband at 1620.2
cm™. A band at 3432 cmr* showsthe presence of NH,
stretching. Methyl group show a stretching band at
2966.2 cm. A band at 2926.6 cm? shows the pres-
enceof methylenegroup.

H NMR spectraof the compound showsabroad
absorption at 6 9.729 of pyrrolic NH. A broad peak at
0 7.476 indicated the presence of the proton of hetero-
cyclic NH. Three singlet peaks at 6 7.449, 6 6.992
and 6 7.059 shows protons of pyrrolic C-3, C-4, and
C-5. Twosinglet peaksat 6 7.346 and 6 8.010 shows
the presenceof heterocyclic proton and proton of amino
group. A peak at 6 0.900 shows the proton of methyl
group. A broad peak at 6 11.793 shows the proton of
OH group. Aboveinformation givesthestructureof the
compound as (5).

The IR spectrum of the compound 3-amino 4-
carbethoxy 5-(2-pyrrolyl) 2N-(2, 4- dinitrophenyl)
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pyrazoline (7) showsabroad band at 3451.9 cmtin-
dicating the presence of pyrrolic NH stretching aswell
asheterocyclic NH stretching. A band at 1401.0 cm'?
indicatesthe presence of NO group. A band at 1654.0
cm*indicatesthe carbonyl group. Aboveinformation
givesthe structure of the compound as (7).

The IR spectrum of the compound 3-amino 4-
carbethoxy 5-(2-pyrrolyl) 2N-(4-nitrophenyl)
pyrazoline (9) shows aband at 3286.0 cm* indicate
the presence of pyrrolic NH stretching. A band at
3345.2 cm'* showsthe presence of amino group. Two
bands at 2913.6 cm* and at 2853.1 cm't shows the
presence of methyl and methylene group stretching. A
band at 3.009.8 cmt showsthe stretching of aromatic
CH. A band at 1648.3 cm* showsthe carbonyl stretch-
ing. Theband at 1490.9 cmindicatesthe presence of
nitro group. Aboveinformation givesthe structure of
thecompound as(9).

The IR spectrum of the compound 3-amino 4-
carbethoxy 5-(2-pyrrolyl) 2N-(phenyl) pyrazoline (11)
showsabroad band at 3412.0 c* indli cating the pres-
ence of pyrrolic NH aswell as NH stretching of the
heterocyclic NH. A band at 1630 cm* showsthe pres-
ence of carbonyl group. Aboveinformation givesthe
structure of thecompound as (11).

The IR spectrum of the compound 3-amino 4-
carbethoxy 5-(2-pyrrolyl) pyrazoline (13) shows a
broad band at 3416.4 cm™ indicate the presence of
pyrrolic NH stretching aswell asNH stretching of het-
erocyclic ring. A band at 2802.3 cm® and at 2629.4
cm® shows the presence of methyl and methylene
groups. A band at 1630.8 cmt showsthe presence of
carbonyl group. Aboveinformation givesthestructure
of thecompound as (13).

CONCLUSION

Over the past few years, functionalized C-
Vinylpyrrolesare attracting attention as starting mate-
rid for synthesisof biheterocyclic molecules. Structura
elementsA, B, have been extensively studied asbuild-
ing blocksfor the synthesis of variousrepresentatives
of thepyrrolefamily, especialy condensed heterocycles
genetically related to pyrrole, (Scheme?7).

Our research group first utilized the Ethyl a-cyano
2-pyrroleacrylatefor synthesisof biheterocyclescon-
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taining pyrrole. Few reactionsof Ethyl a-cyano 2-pyr-
role acrylate were designed and carried out with hy-
drazine, aromatic hydrazines and hydrazides. The
formed products have been characterized and are be-

ing presented in this paper.
ABBREVIATIONS

br = broad

hrs=hours

s=sgnglet

t=triplet

g = quartet

pyrr =pyrrolic

Het = hetrocyclic

EtOH = Ethanol

MeOD = Deuterated methanol
CDCI, = Deuterated chloroform
KOH = Potasium hydroxide
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