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ABSTRACT

An efficient synthesis of 3-amino 1H-pyrazolesis described. Reaction of
B-keto-nitriles with hydrazines in the presence of catalytic amount of p-
toluenesulphonic acid under microwave irradiation afforded the corre-
sponding 3-amino 1H-pyrazole in excellent yields. The method is general
for the preparation of awide variety of 3-amino 1H-pyrazole.

© 2008 Trade ScienceInc. -INDIA

INTRODUCTION

Pyrazolenucleusisanimportant pharmacophorein
medicina chemistry. Among pyrazoles, the3-amino 1H-
pyrazolesarevery significant class of compoundsas
they posseslargeno of pharmacologica propertiessuch
as, anti-hypertensive, anti-bacteria(?, anti-inflamma-
tory and muscle relaxant’®4, and inhibitor of cyclinde-
pendent kinases(CDK) like CDK /cyclingA-E asnew
anti-tumor agents®. They area so potent and selective
aurorakinaseinhibitorg®7. In additionthe 3-amino 1H-
pyrazolesaso haveindustrid gpplianceininhibition of
corrosionon metalslikeZn, Cu, Al and Brass®. This
has|ed to devel opment of new synthetic methodol o-
gies. Ingenerd the 3-amino 1H-pyrazoleare obtained
by the condensation of hydrazineswith 3-keto-nitriles,
B-formyl nitriles™, B-methoxy vinyl nitriles'?, o-nitrilo
ethyl acetate and asolid supported condensation of aryl
hydrazinewith B-keto-nitriles™. However, most of them
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suffersfrom one or other limitationssuch asincomple
tion of starting materials even on prolonged reaction
time, unavailability of thereagents, tediousworkup pro-
cedureswith unsatisfactory yieds. Thusanefficientand
general procedure for the synthesis of 3-amino 1H-
pyrazoleishighly desirable.

Thedrivingforcefor microwave developmentsin
organic synthesig% havemany facts. Theorganicre-
actionsass sted by microwavesin particular have been
gained specid atention, becausethe useof microwave
activaioninorganic synthesiscanincreasethepurity of
theresulting products and shorten thereaction time.
Theincreasing requirement for environmentally clean
technol ogy that minimizesthe production of waste at
source, microwave may offer cleaner reactionsby im-
proving product yieldsand sel ectivities, enhancing the
product recovery. Herein wereport an efficient synthe-
sisof 3-amino 1H-pyrazolesunder microwaveirradia-
tion using p-toluenesulphonic acid asacatayst.
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TABLE 1: Optimization of reaction conditionson reaction of
benzoylacetonitrilewith p-hydrazino benzoic acid using dif-
ferent catalystsunder microwaveirradiation conditions

Entry Catalyst (equiv.) Time(min) VYield(%)
1 FeCl; (0.5) 5 30
2 Bi(OTf);3(0.5) 5 50
3 ZrCl4(0.5) 5 70
4 La(NOs)s.6H,0 (0.5) 5 30
5 p-TSA (0.5) 5 95
6 p-TSA (0.4) 3 95
7 p-TSA (0.3) 3 95
8 p-TSA (0.1) 3 95

RESULTSAND DISCUSSION

Inthisreport (SCHEME 1), wehavedescribed an
efficient and general procedurefor the synthesisof 3-
amino 1H-pyrazole. The present method do not involve
tediousreaction conditions, on smple microwaveirra-
diation in the presence of catalytic amount of p-
tol uenesul phonic acid givesthe corresponding 3-amino
1H-pyrazoleinexcdlent yidds. And the obtained prod-
uctswerecompletdy freefrom starting materidswhich
areleft remain in conventional method asimpurities.
The p-toluenesul phonic acid wasremoved by simple
washing of 5% ethyl acetatein hexaneand onfiltration
to gavethedesired product in >95% HPL C purity. Ini-
tidly, wecarried out thereaction of benzoylacetonitrile
i.e. -keto-nitriles®24with p-hydrazinobenzoicacidand
p-tol uenesul phonic acid asacatayst under microwave
irradiation to yield the corresponding 3-amino 1H-
pyrazolein 95%. This success has encouraged usto
carry out the reaction in the presence of p-
toluenesul phonic acid asacatal yst under microwave
irradiation. Inorder to optimizethereaction conditions
we carried out the above reaction in the presence of
different catalystssuch asFeCl,,, Bi(OTf),, ZrCl , La
(NG,),.6H.,0 and p-TSA. Wefound that p-toluenesul
phonic acid isto be most effective catalyst in termsof
reactiontimeaswell asyield(>95) for the synthesis of
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3-amino 1H-pyrazoles, whereasother cataystsformed
the productswith varying yields 30-70%. The experi-
mental procedurefor thisreactionisremarkably smple
and no dry conditionsarerequired. Further wecarried
out thereactionin conventiona method under refluxing
temperaturefor 16h, which aso gavethecorresponding
3-amino 1H-pyrazole. Under above conditions, inmany
casssitisnaticed that intheabsenceof p-toluenesulphonic
acid, thereaction isincomplete and uncyclized product
wasisolated aongwith 3-amino 1H-pyrazole.

EXPERIMENTAL

Typical experimental procedure(Microwave)

A mixture of B-keto-nitile(10mmol), hydrazine
(20mmal), p-TSA(0.1mmol) and toluene(5 mL) were
mixed in atest tube, and the mixturewasirradiatedin
laboratory microwave(Ethos 1600, 650W) at 100°C
for gppropriate minutes. After complete conversion, as
monitored by TL C, the solvent wasevaporated, added
5% ethyl acetatein hexane(10mL) and stirred for 10min
for washing, filtered to give corresponding pure 3-amino
1H-pyrazolesinexcdlent yieds.

Typical experimental procedureConventional)

A solution of B-keto-nitrile(10mmoal), hydrazine
(10mmoal), p-TSA(0.1mmol) in toluene(5mL), was
stirred at refluxing temperaturefor 1-6 h. After comple-
tion of thereaction, asmonitored by TLC, the solvent
was evaporated, added 5% ethyl acetate in hexane
(10mL), and tirred for 10minfor washing, andfiltered
to give corresponding pure 3-amino 1H-pyrazoles.

3-amino4-phenyl 5-methyl 1H-pyrazole(Entry 1)
IR(KBr): 3420, 1620, 1520, 750cm®. *H NMR(200
MHz, DMSO+CDCI,): =2.26(s, 3H), 4.75(s, 2H br),
7.40(s, 5H). EIMS: m/z, 173.

3-amino 5-phenyl 1H-pyrazole(Entry 2)

IR(KBr): 3415, 1618, 1124, 613cm'. *H NMR(200
MHz, DMSO+CDCI,) 5=4.25(b's, 2H), 5.75(s, 1H),
7.30(m, 5H). EIMS: m/z, 157.

3-amino 5-(tolyl) 1H-pyrazole(Entry 3)
IR(neat): 3448, 1636cm'™. *H NMR(200MHz, DM SO

+CDCl,): 6=2.65(s, 3H), 5.5(s, 1H), 7.25(d, 2H), 7.35
(d,2H). EIMS: m/z, 191, 193, rdlativeintensity 1.3.
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TABLE 2: Synthesisof 3-amino 2H-pyrazolecatalyzed by p-toluenesulphonicacid under solvent and solvent free conditions

Entry B-Keto-nitrile Hydrazine Product Time (min) Yield (%)
o} Ph CHj
CN L}
! Ay NH,NH,H,0 HN NN 3 90
Ph H
ﬁPh
O [
2 pp~~-CN NH_NHH,0 HNT N 3 92
H
cl
o]

3 Q}‘VCN T 3 95
Cl NH2NH2H20 H2oN N
o o)
4 o} CN | ,I\l 3 95

| NH,NH.,H,0 HoN"N

H
Ph
0 =N
N@COOH
S ph-CN NH NHZOCOOH — 3 %
NH,

Ph COOH

] o NHNH, NNO . o
o CN @ —
COOH NH;
Ph
NHNH; =N COOH
7 0 ] N 3 95
ph - CN S~ “COOEt _f
NH,
T(Ph
(0] ||
8 ph - CN NHzNHCH,COOEt HNT NN > %
CH,COOEt
Cl
9 e N
Q)‘VCN NHNH,{ )~COOH N )-cooH > »
Cl NH,
Cl
(0] NHNH, COOH
10 Q}‘VCN @ N @ 5 92
cl COOH — NH,
CH;
O
CN =N
11 O}‘y NHNHZOCOOH 7N@COOH 3 o5
CH3 NH,
3 solated yields after column chromatography/crystallization and all products gave satisfactory spectral and analytical data
3-amino5-(2-furyl) 1H-pyrazole(Entry 4) (200MHz, DMSO+CDCL,): $=5.68(s, 1H), 6.41(s,

IR(KBr): 3415, 1694, 1615, 1179, 616cm™. ‘HNMR  1H), 6.59(s, 1H), 7.4(s, 1H). EIMS: m/z, 149.
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3-amino 5-phenyl 1-(4-benzoic acid) 1H-pyazole
(Entry5)

IR (KBr): 3414, 1616, 1091cm™. 'H NMR(200M Hz,
DMSO+CDCI,):5=6.60(s, 1H), 7.40(m, 5H), 7.8(d,
2H), 8.40(d, 2H). EIMS; m/z, 279.

3-amino 5-phenyl 1-(3-benzoic acid) 1H-
pyrazole(Entry 6)

IR(KBr): 3414, 1617, 1383, 618cm'. 'H NMR(200
MHz, DMSI+CDCI,): §=5.9(s, 1H), 7.15(m, 5H),
7.35(d, 1H), 7.60(t, 1H), 7.85(d, 1H), 7.9(d, 1H),
8.30(s, 1H). EIMS: m/z, 279.

.3-amino 5-phenyl 1-(3-thiophene 2-methyl car-
boxylate) 1H-pyrazole(Entry 7)

IR(KBr): 3415, 1618, 1285, 761cmr™. 'H NMR(200
MHz, DMSO+CDCI,):5=3.90(s, 3H), 6.25(s, 1H),
7.40(m, 5H), 7.7(d, 2H), 8.05(d, 2H). EIMS: m/z, 287.

3-amino 5-phenyl 1-(ethyl acetate) 1H-pyrazole
(Entry 8)

IR (KBr): 3415, 1657, 1615, 1384, 1121, 758cm™.
'H NMR(200MHz, DMSO+CDCI.): 6=1.25(t, 3H),
4.25(q, 2H), 4.925(s, 2H), 5.85(s, 1H), 7.5(m, 5H).
EIMS: m/z, 245.

3-amino(5-(4-chlor o phenyl) 1-(4-benzoic acid))
1H-pyrazole(Entry 9)

IR(KBr): 3416, 1650, 1384, 1120, 758cm*.*H NMR
(200MHz, DMSO+CDCI,) §=6.02(s, 1H), 7.15(d,
2H), 7.35(d, 2H), 7.60(d, 2H), 8.10(d, 2H). EIMS:
m/z, 303, 305, relativeintensity 1:3.

3-amino(5-(4-chlor o phenyl) 1-(3-benzoic acid))
1H-pyrazole(Entry 10)

IR(KBr): 3415, 1650, 1090cm*.*H NMR(200MHz,
DMSO+CDCI,) 5=6.8(s, 1H), 7.4(d, 2H), 7.6(t, 1H),
7.8(d, 3H), 8.1(d, 1H), 8.3(s, 1H), 9.93(s, 1H). EIMS:
m/z, 303, 305, relativeintensity 1:3.
3-amino(5-(4-tolyl) 1-(4-benzoic acid)) 1H-
pyrazole(Entry 11)

IR(KBr): 3415, 1617, 1384, 764, 619cm™. *H NMR
(200MHz, DMSO+CDCI3) 6=2.37(s, 3H), 3.75(s, 2H
broad), 7.1(d, 2H), 7.4(d, 2H), 7.7(d, 2H), 8.0(d, 2H).
EIMS: m/z, 291.
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CONCLUSION

In Conclusion, we have described a novel and
highly efficient methodsfor the synthesisof 3-amino1H-
pyrazole. The present procedure has the advantage of
high efficient reduced reaction timewith high yields of
products and s mplework-up procedure, which makes
itisauseful and important addition to the present exist-
ingmethods.
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