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ABSTRACT

In the present work we have utilized cyanovinyl ester group of ethyl a-
cyano 2-Pyrrole acrylate for the synthesis of Pyrrole- pyrimidine
biheterocycles. The reaction of ethyl a-cyano 2-Pyrrole acrylate have been
carried with semicarbazone derivatives and reactionsresult in theformation
of biheterocyclic molecules presenting important synthesis for medicinal

chemists. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Biheterocyc esare compounds contai ning two het-
erocycleswhich arelinked by asingle bond between
two heterocyclerings. The preparation and utilization
of biheterocyclic systemsisademanding god™, seeing
that they areinteresting compoundswith numerouspo-
tential fieldsof applicationsaselectrical or electronic
material§2¢9, asmonomersfor the synthesisof con-
ductive polymers®, with rich photophysical and pho-
tochemical properties®, and asluminescent molecular
sensorsl®. Incorporation of biheteroaryls into
macropolycyclic structuresleadsto very interesting
ligandstoform photoactive cryptatesof interest asnovel
luminescent materia®. Theformation of hdlicates, heli-
cesincorporating metal ions, asversatile supramol ecu-
lar complexed™ is another important potentiality of
biheterocycles. Biheterocycleshave provided awide
range of finely tuned chelating ligandsin coordination
and organometallic chemidtry.

Inthisinvestigation work wasundertakenwith ob-
jectiveto utilize ethyl a-cyano 2-pyrroleacrylateand

KEYWORDS
Pyrrole;

Hydrazinecarboxamide;
Cyanovinyl;
Alcohals;
Chemotherapeutic.

hydrazinecarboxamide derivatives(semicarbazones) for
thesynthetic utilities.

EXPERIMENTAL

Reagents and solvents

The solvents were procured from E.Meck,
Ranbaxy, S.D.Fine, Himediaand Quaigens. They were
used after purification and drying by conventiona meth-
0dg¥. Thecommercially available chemicasof andar
grade of B.D.H., guaranteed reagent of Merck and
analytical reagentsor equivalent grade of otherswere
used assuch.

Ethyl a-cyano 2-pyrroleacrylatewasprepared as
per following procedur €9

A solution of pyrrole-2-aldehyde (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 hr. After cooling, thecrystas
were collected, washed with light petroleumand air-
dried. Yidd: 3.41 gm (85%). m.p.130-132°C observed
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(135°-138°C reported).
Acetone semicarbazone

In a50 ml round bottomed flask, 1.0 g (0.0089
mole) of semicarbazide hydrochlorideand 1.5g(0.010
mole) of crystallized sodium acetatewasdissolvedin
10ml of water. 0.789 g (1.0ml, 0.013 mole) of the ac-
etonewas added with shaking. Compound iscrystal-
linesolid, solubleinwater and dcohoal. Yield: 0.300g
(29.07%). m .p.190°C.

Methyl ethyl ketone semicarbazone

In a50 ml round bottomed flask, 1.0 g (0.0089
mole) of semicarbazide hydrochloride and 1.5 g
(0.01102 mole) of crystdlized sodium acetatewasdis-
solved in 10ml of water. 1.0 g (1.24 ml, 0.0138 mole)
of methyl ethyl ketonewasadded. White coloured pre-
Cipitate obtained, the precipitate wasfiltered, washed
with a15ml of water and recrystal lised from aqueous
alcohal. Crystalinesolidissolubleinwater and a co-
hol. Yield: 0.350 g (30.43%). m.p. 140°C.

Acetophenone semicar bazone

In a50 ml round bottomed flask, 2.5 g (0.0224
mole) of semicarbazidehydrochloridewasdissolvedin
2.5ml of water. Another solution prepared by mixing
10ml of cold pyridinein5.125 g (5.0ml, 0.0426 mole)
of acetophenone. Precipitate was filtered and
recrystallised from agueous alcohol (95% alcohal).
Crystallinesolidissolublein acohol. Yield: 2.021g
(80.9%). m .p:195°C observed (198°C reported).

Salicylaldehyde semicar bazone

In a50 ml round bottomed flask, 1.0 g (0.0089
mole) of semicarbazide hydrochloride and 1.5 g
(0.01102 mole) of crystdlized sodium acetatewasdis-
solved in 10ml of water. 1.0g (0.872 ml, 0.0081 mol€)
of salicyla dehydewas added. White colored precipi-
tate was obtai ned. Recrystallised from agueous a co-
hal. Yield: 0.600 g (37.38). m.p. 231°C.

Physico-chemical techniques

TLCwasroutindy used to check theformation and
statusof productson silicaGel-G or alumina. Ambas-
sador® melting point apparatus based on electrically
controlled heating devicewas used for melting point
determination using capillary tubesopen on oneside
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and are uncorrected. Ambassador® melting point ap-
paratus provided atemperature range fromroom 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 I nstrumentation 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.

Synthesesand char acterization of pyrrolepyrimi-
dinebiheterocycles

(a) Synthesisof 5-cyano 3, 4, 5-trihydro IN-(pro-
pyl 2-imino) 4-(pyrrolyl) 2, 6-dioxopyrimidine(3)

0.0190 g (0.001 mole) of ethyl a-cyano-2 pyrrole

acrylate was dissolved in 20 ml and 0.1031g
(0.001mole) of acetone semicarbazone® in 20ml of
absolute ethyl alcohol. Mixed both the solutionsand
equimolar solution of sodium ethoxidewas added to
above solution. Reaction mixturewasthenrefluxed for
40 hrs,; the preci pitate formed wasfiltered off, washed
with ethanol and air dried. Yield: 30 mg (11.57 %).
m.p.: At 240°C vapors start accumulating in upper por-
tion of capillary. After 250°C further no changewas
noticed up to 290°C.
IR (KBr): 3278.8 cm?* (br, NH, pyrr), 1619.7 cm?
(C=0), 1579.1 cm* (C=N), 2213.0 cm* (C=N).*H
NMR (MeOD): 5 7.885 (1H, pyrr), & 1.279 (s,CH,),
6 2.112 (s, CH,), 6 7.208 (s, 1H, C3, pyrr), 5 6.335
(s, 1H,C4, pyrr), 6 7.075 (s, 1H,C5,pyrr) 6 6.315 (s,
1H, C4 Het.) 6 7.197 (s, 1H, C5 Het.).

(b) Synthesisof 5-cyano 3,4,5-trihydro 1N-(butyl
2-imino) 4-(pyrrolyl) 2,6-dioxopyrimidine(5)

0.0190 g (0.001 mole) of ethyl a-cyano-2 pyrrole
acrylatewasdissolvedin 20 ml and 0.1219g(0.001 of
mole) of methyl ethyl semicarbazone® in40 ml abso-
luteethyl a cohol. Mixed both the solutionsand equimo-
lar solution of sodium ethoxide was added to above
solution. Reaction mixturewasthen refluxed; the pre-
cipitate formed wasfiltered off, washed with ethanol
anddried. Yield: 40 mg (14.63 %). m.p.: near 270°C
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Scheme1: Synthesisof 5-cyano 3, 4, 5-trihydr o 1N-(propy!
2-imino) 4-(pyrrolyl) 2, 6-dioxopyrimidine(3)
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Scheme 3: Synthesisof 5-cyano 3,4,5-trihydr o 1IN-(methy!l
phenyl imino) 4-(pyrrolyl) 2,6-dioxopyrimidine(7)
vapor inthemiddleof capillary gppearswith dight melt-
ing.
IR (KBr): 3300.1 cm* (NH, pyrr), 1694.6 cm(C=0),
1580.9 cmrt (C=N), 2209.7 cm*(C=N), 3458.9cm*
(NH, Het). '"H NMR (MeOD): 6 7.887 (s, 1H, pyrr),
5 1.279 (s, CH,), 8 1.938 (s, CH,), & 7.201 (s, 1H,
C3, pyrr), & 6.336 (s, 1H, C4, pyrr),  7.084 (s, 1H,
C5, Pyrr), § 6.315 (s, 1H, C4 Het.) 8 7.197 (s, 1H,
C5 Het.).

(c) Synthesisof 5-cyano 3,4,5-trihydro IN-(methyl
phenyl imino) 4-(pyrrolyl) 2,6-dioxopyrimidine(7)

0.0190g (0.001 mole) of ethyl a-cyano-2 pyrrole
acrylatewas dissolvedin 20 ml of absoluteethyl aco-
hol and 0.1651 g (0.001 mole) of acetophenone
semicarbazone™ in40 ml. Mixed both the solutions
and equimol ar solution of sodium ethoxidewas added
to above solution. Reaction mixturewasthen refluxed

(5)
Scheme?2: Synthesisof 5-cyano 3,4,5-trihydro 1N-(butyl 2-
imino) 4-(pyrrolyl) 2,6-dioxopyrimidine(5)
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Scheme 4 : Synthesis of 5-cyano 3,4,5-trihydro 1N-(o-
hydroxybenzaldimino) 4-(pyrrolyl) 2,6-dioxopyrimidine(9)
for 48 hrs; the precipitate formed was filtered off,
washed with ethanol and dried. Yield: 30 mg (9.33 %).
m.p.: around 230°C somevapoursin themiddleof the
capillary gppeared with sharp meting. Further no change
up to 280°C.
IR (KBr): 3313.7 cm? (NH, pyrrole), 1698.4 cnr
}(C=0), 1583.9 cm?* (C=N), 2208.0cm* (C=N). H
NMR (MeOD): 5 7.884 (s, 1H, pyrr), 5 2.239 (s,CH,),
07.208 (s, 1H, C3, pyrr), 6 6.335 (s, 1H, C4, pyrr), &
7.082 (s, 1H, C5, pyrr), 6 6.314 (s, 1H, C4 Het.) &
7.198 (s, 1H, C5 Het.).

(d) Synthesis of 5-cyano 3,4,5-trihydro 1N-(o-
hydr oxybenzaldimino) 4-(pyrrolyl) 2,6-dioxopyri-
midine(9)

0.0190 g (0.001 mole) of ethyl a-cyano-2 pyrrole
acrylatewasdissolvedin 10 ml of absoluteethyl alco-
hol and 0.1791g (0.001mole) of salicylaldehyde
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Figurel: IR spectrum of compound (3)
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Figure2b: *H NM R spectrum of compound (3)
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Figure3: IR spectrum of compound (5)

semicarbazone™ in 50 ml. Mixed both the solutions
and equimol ar solution of sodium ethoxidewas added
to above sol ution. Reaction mixturewasthen refluxed
for 60 hrs; the precipitate formed was filtered off,
washed with ethanol and dried. Yield: 25 mg. (10.23
%). m.p.: around 210°C vaporsgppeared inthemiddle
of capillary. Further no visible change upto 290°C.
IR (KBr): 3312.2cm*(NH, pyrr), 1695.9 cm* (C=0),
1583.7 cm® (C=N), 2208.5 cm* (C=N). *H NMR
(MeOD): & 7.893 (s, 1H, pyrr), 6 7.201 (s, 1H, C3,
pyrr), 6 6.341 (s, 1H, C4, pyrr), 6 7.086 (s, 1H, C5,
pyrr), 6 6.331 (s, 1H, C4, Het) & 7.198 (s, 1H, C5,
Het.). 6 4.825 (s, 1H, Hydroxy).
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Figureda: *H NM R spectrum of compound (5)
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RESULTSAND DISCUSSION

Thestructure of theformed compound (3), (5), (7)
and (9) aregivenonthebasisof their spectral analyss.
The IR spectrum of the 5-cyano 3,4,5-trihydro 1N-
(propyl 2-imino) 4-(pyrrolyl) 2,6-dioxopyrimidine(3)
showsabroad band at 3278.8 cmt indicating the pres-
enceof pyrrolicNH aswell asheterocyclicNH. A band
at 2213.0 Cm* showsnnitrilestretching confirming the
presence of nitrilegroup in heterocyclic moiety. The
C=0 dretching showsaband at 1619.7 cm* and C=N
stretching appearsat 1579.1 cm™.
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Figure4b : *H NM R spectrum of compound (5)
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Figure6a: *H NM R spectrum of compound (7)
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Figure7a: *H NM R spectrum of compound (9)

H NM R spectraof thecompound (3) showsasin-
glet peak at 6 7.885 which is of one proton present on
nitrogenaom of pyrrole. ThepyrroleprotonsC-3 shows
asinglet peak at 5 7.208, C-4 at § 6.335 and C-5 at §
7.075. Peaksat 6 1.279 and 6 2.112 indicate the pres-
enceof twomethyl protons. Singlet peak at 6 6.315 and
0 7.197 shows the presence of heterocyclic protons.

TheIR spectrum of the compound 5-cyano 3,4,5-
trihydro 1N-(butyl 2-imino) 4-(pyrrolyl) 2, 6-
dioxopyrimidine (5) showspyrrolic NH stretching at
3300.1 cm* and aband of at 3458.9 cm™. A band at
2209.7 cnt showsnitrile stretching confirm the pres-
enceof nitrilegroup in heterocyclicmoiety . The C=0
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Figure5: IR spectrum of compound (7)
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Figure7b: *H NM R spectrum of compound (9)

stretching shows a band at 1694.6 cm* and C=N
stretching appearsat 1580.9 cm™.

'H NMR spectra of the compound (5) shows a
singlet peak at 6 7.887 which is of one proton present
on nitrogen atom of pyrrole. Thepyrroleprotons C-3
showsasinglet peak at 6 7.201, C-4 singlet peak at &
6.336 and 6 C-5 singlet peak at & 7.084. Siglet peaks
at o 1.279 and 6 1.938 indicate the presence of two
methyl protons. Singlet peak at 6 6.315 and 6 7.197
showsthe presence of heterocyclic protons.

The IR spectrum of the compound 5-cyano 3,4,5-
trihydro IN-(methyl phenyl imino) 4-(pyrrolyl) 2, 6-
dioxopyrimidine (7) showspyrrolic NH stretching at
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3313.7cm™. A band at 2208.0 c showssnitrilestretch-
ing confirmsthe presenceof nitrilegroup inheterocyclic
moiety. Thecarbonyl stretching showsaband at 1698.4
cmrt and C=N stretching appearsat 1583.9 cm™.,

'H NMR spectra of the compound (7) shows a
singlet peak at 6 7.884 which is of one proton present
on nitrogen atom of pyrrole. Thepyrrole proton C-3
showsasinglet peak at 6 7.208, C-4 singlet peak at &
6.335and 6 C-5 singlet peak at & 7.082. Singlet peak
a6 6.314 and 8 7.198 shows the presence of hetero-
cyclicprotons. A singlet peak at 6 2.239 indicates the
presence of methyl proton.

The IR spectrum of the compound 5-cyano 3,4,5-
trihydro 1N-(o-hydroxybenza dimino) 4-(pyrrolyl) 2, 6-
dioxopyrimidine (9) shows pyrrolic NH stretching at
3312.2cm™. A bandat 2208.5 et showssnitrilestretch-
ing confirmsthe presenceof nitrilegroup inheterocyclic
moiety. Thecarbonyl stretching showsaband at 1695.9
cmrt and C=N stretching at appearsat 1583.7 cm™.

'H NMR spectra of the compound (9) shows a
singlet pesk at 6 7.893 which is of one proton present
on nitrogen atom of pyrrole. Thepyrrole proton C-3
showsasinglet peak at 6 7.201, C-4 singlet peak at &
6.341 and 6 C-5 singlet peak at & 7.086. Singlet peak
atd 6.331 and & 7.198 shows the presence of hetero-
cyclic protons. A singlet peak of hydroxyl proton ap-
pearsat ¢ 4.825.

ABBREVIATIONS

br = broad

hrs=hours

s=sgnglet

pyrr = pyrrole

Het = hetrocyclic
EtOH-Ethanol
MeOD-Deuterated Methanol
CDCl,-Deuterated Chloroform
NaOEt-Sodium ethoxide

CONCLUSION

Ethyl a-cyano 2-pyrroleacrylate has o, f-unsatur-
ated doublebond and € ectron withdrawing groupsboth
ester and nitrile. Double bond and €l ectron withdraw-
ing groups are set into conjugated system becoming

susceptibleto nucleophilic attack. Therefore, thefor-
mation of above heterocyclic products by reaction of
ethyl a-cyano 2-pyrroleacrylateand hydrazinederiva
tiveshasbeen best explained onthebasisof initial nu-
cleophilic addition followed by cyclization of interme-
diate.
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