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ABSTRACT

Pyrazoleone pyrazoles are prepared by condenstfR-phenylhydrazono)pentane-2,4-dione with hyezene
hydrate in presence of suitable condensing agéritey undergo a variety of chemical reactions and found

useful in synthesis of variety of biologically &etimannich derivatives of heterocyclic compourdannich

reaction is one of the versa tile reaction widebged in organic synthesis. This reaction is usiiusynthesizing N-
methyl derivatives and many drug molecules. Manba&s$e derivatives of pyrazolone pyrazoles playnapoirtant

role in medical field with so many pharmaceuticapprtance such as antibacterial, antituberculosiirreoplastic,

antidiabetic anti fertility and anti hydthyroid aeity. anthelmintic, antifungal, anti-inflammatqrgntiviral and

analgesic properties. The potency of these clibjaadeful drugs encouraged the synthetic chenostthé synthesis
of some more potent and significant compounds..
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INTRODUCTION

The chemistry of pyrazolo pyrazolones has generatgghsive scientific interest due to their biolcaji and
Industrial applications. Pyrazolones are naturalcidies and are well known intermediates in the tmgis of
heterocyclic compounds exhibiting various biologieativities. pyrazoles and their derivatives pgsssome
interesting biological properties such as antibdate antifungal, insecticidal, anesthetic, anfiammatory,
analgesic etc. Pyrazole is a class of compound&hwias many applications in different field. Orfalee methods
for the synthesis of such compound is from uns&draarbonyls (chalcone) by the cyclization witldfazine and
substituted hydrazine. Pyrazole and their derieatiare to be important for drugs and agricultungngicals. Some
substituted pyrazoles and theirderivatives have lbeported to possess several interesting biolbgiévities such
as hypnotic properties, antimicrobial, antitumod amtifungal. Many pyrazoles are used for the meat of thyroid
Antimicrobial drugs or chemicals are the substansesl to kill or slow down the growth of microorgans. They
include antibiotics, antiviral, antifungal and apé#rasitic agents.[1] Antimicrobial chemotherapys Heeen used
from last six decades against infectious diseagasetl by a variety of pathogens. Since then, matigni&robial
drugs were discovered, hundreds of drugs using aaays. Anti-microbial drugs are most commonly kdée
today.[2] Since the introduction of penicillin astihiotics in the control of infectious diseasesegluent use of
antimicrobial drugs cause a variety of problemshsas drug resistance, allergic reactions, nutridoss, toxicity
and much more. Almost all of the major categoriesmibiotics in the clinical application showedsigance to
microorganism speciallg- lactam, macrolides, vancomycin and quinolonesvddrbacterial drug’s resistance is a
source of concern for healthcare officials. Theeetifre treatment against microbial agents is limgitiday by
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day.[3,4] Many other antimicrobial drugs are toxitoo. So, there is a real need to discover newpoomds with
high efficiency towards pathogens and less toxiaititich may be different from available resistanig$. This
provides a great opportunity to synthetic chemfsts the synthesis of such new compounds having Howe
cytotoxicity and better antimicrobial propertiesherbiological activity of the compounds dependsstracture of
molecule.[5] It has been shown that heterocyclimpgounds are more biological active as comparedhers.[6]
Heterocyclic compounds particularly five and six mier heterocycles have attracted the attention of
pharmaceutical community over the years due tor thig@rapeutic value.[7] Polyfunctionalized heterdiy
compounds containing Nitrogen, sulphur, oxygen aeteroatoms play important roles in the drug discpve
process.This compound has various applicationa imumber of fields. Pyrazolone nucleus contain lag
important role in various medicines.[7]. This stiated great interest in the structural study ofaggte and related
compounds and much success was made in pharmaténtiostry. Some commercially used pyrazole pylazs;

In the view of the varied biological and pharmagital application, we synthesized some new Hetalacy
derivatives of prazole-pyrazolones (l(a-f), 2(a-8(a-f),4(a-f),5(a-f),6(a-f,)7(a-f)) This review isummarized to
know about Mannich Base derivatives of pyrazoleaggiones along with their anti-microbial properties

MATERIALSAND METHODS

Apparatus

Melting points were determined in open capillarpas and were found uncorrected. IR spectra weded on
FT-IR spectrometer (Perkin Elmer) using KBr disctimoel. ITHNMR spectra were recorded on 1H FT-NMR
(Brucker AMX 400\ MHz) spectrometer in DMSO. Thengo ounds were analyzed for elemental analysis laad t
percentage of elements were found to be very mediof the calculated values.

Experimental section
The required primary amine is diazotized with sadlinitrite and HCI mixture at 026 and it is coupled with
pentane 2,4-dione (B) to afford 3-(2-phenylhydradpentane-2,4-dione (C).

Synthesis of (E)-1-(3,5-dimethyl-1H-pyrazol-4-ypt2enyldiazene:

Condensation of 3-(2-phenylhydrazono) pentane-thdel (C), hydrazine in the presence of catalytioam of
dimethyl formamide under microwave irradiation affed (E)-1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-pheniddene
(2). In a typical experimental procedure, a mixtafe3-(2-phenylhydrazono) pentane-2,4-dione (Cyrhyine and
dimethyl formamide (10 drops) was subjected to aviave irradiation at 150W intermittently at 30 g&tervals for
2 minutes. After complete conversion as indicdigdLC, the reaction mixture was cooled and treatétl cold
water. The precipitate (E)-1-(3,5-dimethyl-1H-pok4-yl)-2-phenyldiazene (1) was filtered recryigied from
ethanol. The yield is 88 %.

Synthesis of (2R)-2-(4-phenyldiazenyl-3,5-dimetiidpyrazol-1-yl)acetic acid (2).

A mixture of (1) and ethyl 2-chloroacetate, anhydrd$; CO; and DMF was stirred at room temperature for 8
hours. The reaction mixture was diluted with ioddowvater. The separated solid was identifiednasthyl (2R)-2-
(4-phenyldiazenyl-3,5-dimethyl-1H-pyrazol-1-yl) aate (2).The compound 2 was dissolved in THF aedtéd
with Ag. 5N NaOH solution stirred at room temperatéor 4 hours. The completion of reaction monitty TLC,
the THF distilled under reduced pressure and fieiliwith con HCI separated solid was filtered,stvad with
water to afforded (2R)-2-(4-phenyldiazenyl-3,5-dimg-1H-pyrazol-1-yl)acetic acid 3a. Similar proced was
adapted for the synthesis of (3) (b-f) from 2 (b-f)

The compound synthesized (2)a has been charactdnyzemeans of their elemental analysis, I.R, #fdMR data.
IR spectra:

The IR (KBr) spectra of (2R)-2-(4-phenyldiazenyb-8limethyl-1H-pyrazol-1-yl) acetic acid(2). Fig.12showed
absorptions around 2210,1690,1460 and 145% due to N=N, C=0 of COOH, cyclic carbonyl and fivember
hetero cyclic pyrazole ring respectively;

'"H-NMR Spectra:
'H-NMR (200 MHz, CDCI3+DMSO-g); & 11.0 (br, s, COOH), 7.3-7.40 (m, 5H¢HG) , 4.67 (S, 2H, N-Ch
COOH), 2.8 (S, 6H, (Ch,, pyrazole) ppm

Synthesis of methyl (2R)-2-(2-aminoacetamido) ppapte Hydrochloride (3).
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The compound of Alanine methyl ester Hydrochlones dissolved in Chloroform and cooled t@€@hen add N-
Methyl morpholine ( NMM) and stirred for 15min.eth add N-Boc- Glycine was dissolved in Ckl@nd
dicyclohexyl carbodiimide ( DCC ) and stirred fa¥ B, the reaction was monitored by TLC. After coetioin of the
reaction the unwanted solid was filtered and sepdr¢he filtrate was washed with 5% sodium bicadterand
saturated sodium chloride solutidfurther the solvent was distilled under reducedgre to give N-Boc-Glycyl-
Alanine methyl ester as a crude product it wasystatization with chloroform and hexane to givenseolid. The
yield is 80 %. Then the deprotection @Butyloxycoronyl-Glycyl-alanine methyl ester was sbdsed in
Dichloromethane and treated with trifluoroacetidaand stirred for 2h. The reaction was monitor CT After
completion of the reaction it was basified with usated sodium bicarbonate solution and extracteth wi
dichloromethane and the solvent was distilled off &eated with isopropyl alcohol hydrochloride eTjrecipitate
was filtered to give methyl (2R)-2-(2-aminoacetao)igropionate hydrochloride 4. The yield was 60%.

The compound synthesized 4 have been charactdnjzetbans of their elemental analysis, |I.R, #iNMR.

IR spectra:

The IR (KBr) spectra of methyl (2R)-2-(2-aminoacetdo)propionate 4. showed absorptions around 34425,3
(m, -NH, str, Gly) 3122 (m,-NH str, amide), 2954,2925(mH-6&tr, asym, Ckland CH), 2852(m, -CH str, sym,
CH,), 1748 (s, -C=0 str, ester), 1645, 1636 (s, -C#xOR amide), 1534 (m, -NH bend? amide), 1272 (s, C-O str,
ester)

'H-NMR Spectra:
H-NMR (200 MHz, CDCI3); 5 6.50 (LH, br, s, -NH), 6.22 (1H, br, s, -NH),74-4.69 (1H, mg-H, Ala), 3.59
(3H, s, OCH), 3.49-3.47 (2H, d, CK Gly), 2.0 (b, s, -Nb), 1.29-1.27 (3H, d-H's, Ala) ppm:

Synthesis of Methyl (2R)-2-[(4-phenyldiazenyl-3raathyl-1H-pyrazol-1-yl) acetamido ethanamido] paopate 5.
The compound of (2R)-2-(2-aminoacetamido) propiertdydrochloride 4 was dissolved in Chloroform aodled

to (°C then add N-Methylmorpholine( NMM) and stirred fa@bmin. then add (2R)-2-(4-phenyldiazenyl-3,5-
dimethyl-1H-pyrazol-1-yl)acetic acid 3a in CHGInd dicyclohexylcarbodiimide( DCC) and stirred &% h, the
reaction was monitored by TLC. After completiontbé reaction the unwanted solid was filtered anghssed
filtrate was washed with 5% sodium bicarbonate sadirated sodium chloride solutiorfzurther the solvent was
distilled under reduced pressure to give crude yohdt was stirred in hexane to give solid. It vidtered to give
Methyl (2R)-2-[(4-phenyldiazenyl-3,5-dimethyl-1H4&zol-1-yl)acetamido ethanamido] propanoate 5a. yibkd
was 60%. The similar procedure was adopted fosyhéhesis of 5(b-f) from 3(b-f)

The compound synthesized Methyl (2R)-2-[(4-pheragényl-3,5-dimethyl-1H-pyrazol-1-yl) acetamido
ethanamido] propanoate 5a have been charactenzeans of their elemental analysis, I.R 4ANMR.

IR spectra:

IR spectral data of Methyl (2R)-2-[(4-phenyldiazeBy5-dimethyl-1H-pyrazol-1-yl) acetamido ethananiid
propanoate 5a Showed around absorptions arou2l (81,-NH str, amide), 2954-2925(m, -CH str, as@H; and
CH,), 2852(m, -CH str, sym, G 2210, (s, -N=N str, Azo) 1748 (s, -C=0 str, 85t£645 & 1636 (s, -C=0 str’2
amide), 1534 (m, -NH bend? 2mide), 1272 (s, C-O str, ester), 1460 and 1453 duoe to five member hetero
cyclic pyrazole ring respectively;

'H-NMR Spetra:

'H-NMR (200 MHz,CDC}); & 7.3-7.40 (m, 5H, §Hs), 6.50 (1H, br, s, -NH), 6.22 (1H, br, s, -NHmide), 4.74-
4.69 (1H, m,o-H, Ala), 4.67 (S, 2H, Cklamide), 3.67(3H, s, OCH), 3.49-3.47 (2H, d, CHGly), 2.8 (S, 6H,
(CHg),, pyrazol), 1.29-1.27 (3H, @-H’s, Ala) ppm;

Synthesis of (2R)-2-[(4-phenyldiazenyl-3,5-dimeftiyipyrazol-1-yl)acetamido ethanamido] propyl hyzide 48.
A solution of Methyl (2R)-2-[(4-phenyldiazenyl-3dmethyl-1H-pyrazol-1-yl)acetamido ethanamido] propate
5a and hydrazine hydrate in ethanol was refluxed floours. The reaction mixture was cooled andgabon to ice
cold water with stirring. The separated solid Vviitered, washed with water and recrystalized frethanol to
afford (2R)-2-[(4-phenyldiazenyl-3,5-dimethyl-1H4@zol-1-yl)acetamido ethanamido]propyl hydrazide Bae
similar procedure was adopted for the synthes&loff) from 5(b-f).
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The compound synthesized (2R)-2-[(4-(4'-substitpteshyldiazenyl-3,5-dimethyl-1H-pyrazol-1-yl)acetalmi
ethanamido] propyl hydrazide 6(a-f) have been atiarized by means of their elemental analysis, ‘HRIMR and
MS data

IR spectra:

IR spectral data of (2R)-2-[(4-phenyldiazenyl-3jmdthyl-1H-pyrazol-1-yl)acetamido ethanamido]prdpyrazide
6a. Showed absorptions around 3445 & 3425 (m,,-I8H, hydrazine), 3305 (m, -NH, str, hydrazine)529
2925(m, -CH str, asym, GHand CH), 2852(m, -CH str, sym, G 2210, (s, -N=N str, Azo), 1710, 1645 & 1636
(s, -C=0 str, 2amides), 1540 (m, -NH bend® amide), 1460 and 1455 cndue to five member hetero cyclic
pyrazole ring respectively;

'H NMR Data:

The 'HNMR spectra of (2R)-2-[(4-phenyldiazenyl-3,5-ditmgt1H-pyrazol-1-yl) acetamido ethanamido]propyl
hydrazide 6a was recorded#fiNMR (200MHz) (CDCk+DMSO-d;) (8ppm): & 7.3-7.40(m, 5H, ¢Hs), 6.22(br, s, -
NH, amide), 4.86-4.8(1H, my-H, Ala), 4.67(S, 2H, CHamide), 3.49-3.47(2H, d, GHGly), 2.8(S, 6H, (Ch),,
pyrazol), 2.0(br, s -Np), 1.29-1.27(3H, d, -Ckl B-H’s of Ala).

Mass spectra
The mass spectra (2R)-2-[(4-phenyldiazenyl-3,5-dylel H-pyrazol-1-yl)acetamido ethanamido]propyldngzide
(R=H) displayed molecular ion (Mpeaks at m/z 372.4

The significant fragmentation process occurringhi@ mass spectrum of [3,5-Dimethyl-4-(4'penyl hyxnao)-4,5-
dihydro pyrazol-1-yl]-acetic acid hydrazide 6a Tgpectrum showed the molecular ion*jNdeak at m/z 274 with
an intensity of 14.7%. Decomposition of molecutar A at path a resulted in the formation of theginent “B” at
m/z 243 (8.2%) by the loss of H radical atom fromi@ded cation C at m/z 243 (46.2%) eliminationGN,HsCO
molecule from “C” yielded cation D at m/z 216 (7%}p Loss of methylene radical (Hrom D vyield cation E at
m/z 202 (25.2%).Elimination of £19Ny, molecule from E yield radical cation F at m/z ¥480%). Loss of gHs
radical from molecular ion yelid cation G at m&71(65.7%).

Synthesisof(2R)-2-[(4-phenyldiazenyl-3,5-dimethydyrazol-1-yl)acetamido ethan ]-N'-(2-oxoindeBaylidene)
propyl hydrazide 50

The synthon, isatin 7 was prepared by the procedieseribed by Marvel and Heffis

Condensation of (2R)-2-[(4-phenyldiazenyl-3,5-dimgtl H-pyrazol-1-yl)acetamido ethanamido] propyldngzide
6a with Isatin 7 in DMF furnished the (2R)-2-[(4eptyldiazenyl-3,5-dimethyl-1H-pyrazol-1-yl) acetamid
ethanamido]-N'-(2-oxoindolin-3-ylidene) propyl hgdide 8a in excellent yields.

In a typical example, a mixture of 6a (R = H) anthZ : 1 molar preparation when heated in DMF wader bath
for 45 minutes yielded a compound M.P. 430 Based on spectral data, the compound was @ssigructure as
(2R)-2-[(4-phenyldiazenyl-3,5-dimethyl-1H-pyrazolyl) acetamido ethanamido]-N'-(2-oxoindolin-3-ylitk)
propyl hydrazide 8a (R=H).

The similar procedure was adopted for the synthafstgb-f) from 6(b-f)

The compound synthesized (2R)-2-[(4-(4'-substitptezhyldiazenyl-3,5-dimethyl-1H-pyrazol-1-yl) acetdm
ethanamido]-N'-(2-oxoindolin-3-ylidene) propyl hwdide8(a-f) have been characterized by means adf the
elemental analysis, .RHNMR and MS data

IR Spectra: IR spectral data of (2R)-2-[(4-phergtdinyl-3,5-dimethyl-1H-pyrazol-1-yl)acetamido ethardo]-N'-
(2-oxoindolin-3-ylidene)propy! hydrazide 8a(R = Fhowed absorptions around, 3305 (m, -NH, str, dBide
),3170 (m, str, -NH indole), 2954-2925(m, -CH stsym, CH and CH), 2852(m, -CH str, sym, G 2210, (s, -
N=N str, Azo), 1710, 1645 & 1636 (s, -C=0 sftanides), 1618 (m, -C=0 str, indole), 1602 (m, -GstN indole),
1540 (m, -NH bend,%amide), 1460 and 1455 cndue to five member hetero cyclic pyrazole rinspectively
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'H NMR Data: The'H NMR spectra of (2R)-2-[(4-phenyldiazenyl-3,5-ditm@-1H-pyrazol-1-yl)acetamido
ethanamido]-N'-(2-oxoindolin-3-ylidene)propyl hydide 8a was recordedtiNMR (200MHz) (CDCk+DMSO-
ds) (6ppm): 3 8.98(S, 1H, indole-NH), 7.2-7.70(m, 9H, Ar-H)28(br, S, -NH, amide), 4.86-4.8(1H, mH, Ala),
4.67(S, 2H, CHamide), 4.1(2H, S, CHGIy), 2.8(S, 6H, (CH), pyrazol), 1.29-1.32 (3H, nfi-H'’s, Ala). .

Mass spectra:The mass spectra of (2R)-2-[(4-phéamrgdyl-3,5-dimethyl-1H-pyrazol-1-yl)acetamido ethanido]-
N'-(2-oxoindolin-3-ylidene)propyl hydrazide 8a (Rrshowed molecular ion () peaks at m/z 403.

The mass spectral fragmentation patterns of (2R¥phenyldiazenyl-3,5-dimethyl-1H-pyrazol-1-
yl)acetamidoethanamido]-N'-(2-oxoindolin-3-ylidepe)pyl hydrazide 8a. The molecular ion observethé&t 403
(100%), other important peaks appeared at m/z 3B88%), 362 (78.4%), 299 (7.5%), 244 (38.1%), BR{%).
Structures of synthesized compoundS'
NH COCH,4 N=N
A P =
o COCH3
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H CONHNH 7

Antibacterial activity:
The synthesized compounds were subjected nto amthbial screening by cup plate method for zonenbifition.
The antibacterial activity was tested against wariGram positive and Gram negative bacteria
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Antimicrobial activity of synthesized compounds
Zone of inhibition (mm)

(%(())(r)l %?;T)j Gram positive Gram negative
B.Subtilis | S.aureus K.Penimonja E.Coli
la 22 - 18 19
2a 20
3a 21 17 19 24
5a 18 18 21 19
6a 24 21 18 23
8a 25 22 17 22

RESULTSAND DISCUSSION

All the data of compounds confirms the synthesishef above mentioned derivatives like melting paihall the

pyrazole derivatives ranges between 180:205the thin layer chromatography by using silick@eas adsorbent
and benzene: methanol (6:4) as a solvent systdubilty data represents that the synthesized camgs were
polar in nature like it is soluble in water, metbhrethanol and insoluble in benzene, acetone, fexahe UV

spectroscopic data represents ftmax(nm) values of the compounds. IR spectroscodpsht identify the
chemical structure of the compounds, like in theegi data all the compounds show the peak valuetheof
representing group which is present in the compswadhere all these pyrazole derivatives show @étch, N-H

stretch (amides) C-C stretch (aromatic), N-H (ansrstretch, C-N stretch, C-H bend, C=C stretchraatics), and
in compound C=0 stretch are present due to furfumyjhe , peaks that confirms the structures of theve

derivatives. NMR spectroscopical data also helpsaifirm the presence of hydrogen bonds in the camg so

here the NMR spectroscopy was done by using CDEIB& solvent and tetra methyl silane as the iatestandard
and the chemical shift values (ppm) gave the muohenconformation about the structural determinatbrihe

compound that it contains. After structural detevaion the in-vivo testing of the synthesized commis. The
compounds were evaluated for their antimicrobisivig by cup-plate method against various Gramitpos Gram

negative bacteria All the compounds have highlpigicant activity.
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