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ABSTRACT

A novel series of Carboxamide derivative of N-(3-fluoro-4-morpholinophenyl)-3-methyl-5-(methylthio)-1H-
pyrazole-4-carboxamide have been synthesized by using different aromatic acid chloride in very good yield. The
structures of the synthesized compounds have been characterized by using IR, *H NMR and Mass spectroscopy. All
the prepared new NCEs were screened for anti microbial activity and anti fungal activity.
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INTRODUCTION

Heterocyclic compounds are one of the main grodsganic compounds possessing wide range of agifuits in
various areas of science and high technologies.yMaterocyclic compounds are natural compoundsdiuatalso
be formed by biosynthesis [1]. Synthesis of pyrazanhd its N-substituted analogues has been a tdpiegular
interest because of the wide applications in phaewgécal as well as in agrochemical industry and hglustries
[2-3]. The pyrazole ring system is a useful stremtumoiety found in numerous biologically activenggounds.
Pyrazole is useful structural unit in the fieldthe medicinal chemistry [4-6] and has been repottedxhibit a
variety of biological activities such as analgepi¢, anti-inflammatory [8], antipyretic [9], antilsterial [10,],
antifungal [11], anti-cancer [12], anti tubercu]4aB-14], and anti allergic [15] etc.

In recent years, the number of life-threateningdtibns caused by multi-drug resistant Gram-pasiind Gram
negative pathogen bacteria have reached at highiet in many countries around the world [16-17]némber of
antifungal azoles were discovered in the last thdemades and are introduced in clinical practicélupow [18]. A
number of clinical survey in the United States amafldwide have independently described the ememgaric
vancomycin resistance in methicillin-resistancepBidococcus aureus (MRSA) isolates and other hupadinogen
Gram-negative isolates [19]. Infections caused H®sé microorganisms pose a serious challenge tonducal
community and need for an effective therapy haddeml search for novel antibacterial agents. Litees report that
pyrazole compounds, among their numerous pharmgicalaproperties, possess also antimicrobial agt{@0-21].

Motivated by all these fact, we aimed the synthedisa series of novel afore-mentioned findings asda
continuation of our research to develop novel savfecarboxamide derivative of N-(3-fluoro-4-morgihophenyl)-
3-methyl-5-(methylthio)-1H-pyrazole-4-carboxamide.

EXPERIMENTAL SECTION
All chemicals were purchased from commercial sigspland used without further purification. The pesg of the
reaction was monitored by analytical TLC on preedaplates (silica gel 60, F254) and visualized Wit light.

Melting points were determined using open capilladye and are uncorrected. Flash column chromatbgravas
performed with silica gel (60-120 mesh). NMR spadH at 400 MHz) were recorded using DMS®as a solvent
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and chemical shifts are expressed in parts peromil{ppm) related to internal TMS. Infrared spectvare
determined on a Shimadzu FT-IR. The specificatmiithe LC/MS are as follows: electrospray (+) i@tian, mass
range 100-800 Da, 20-V cone voltage, and X terra@d8 column (2.1 mm x 50 mm x 3.5 um).
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Scheme 1

Preparation of 4-(2-fluoro-4-nitrophenyl) morpholine (2)

To a stirred solution of morpholine (30.1g, 345i7ot) and potassium carbonate (43.4g, 314.3mmol\,NK-
Dimethylformamide (150 ml), 3,4-difluoro nitrobemmel (50.0 g, 314.3mmol) was added at room temperature
within 1 hour. The reaction mixture was stirred@m temperature for 3 hours. The progress of ¢lagtion was
monitored by TLC. After completion of the reactidhe reaction mixture was poured into water (75pant stirred

for 1 hour. The solid product was filtered and vessiwith excess of water and dried to yield 4-(Dfts4-
nitrophenyl) morpholin@ (66.0g, 93% yield) as a yellow color solid.

Preparation of 3-fluoro-4-morpholinoaniline (3)

To a stirred solution of 4-(2-fluoro-4-nitrophenyiprpholine2 (65g, 287.3mmol) in acetone (130 ml) and water
(325 ml), sodium dithionite (301.14 g, 1149.4mmaeds added into the reaction mixture lot wise withihours and
the reaction mixture was stirred at room tempeeafor 5 hours. The progress of the reaction wasitmea by
TLC. The solid product thus separated was filteesdl washed with water and dried to yield 3-fluoro-4
morpholinoaniline3 (40.6g, 72% yield) as a brown color solid.

Preparation of N-(3-fluoro-4-morpholinophenyl)-3-oxobutanamide (4)

The reaction mixture containing 3-fluoro-4-morplolaniline3 (38g, 193.7 mmol), ethylacetoacetate (27.7g, 213.0
mmol) and catalytic amount of sodium hydroxide §3.80%) was refluxed in toluene (380 ml) for 30 tsourhe
progress of the reaction was monitored by TLC. Afiempletion of the reaction, reaction mixture tltaled to
room temperature and then toluene layer washedwatkr (190 ml). The toluene layer was distilledi@nvacuum

by rotary evaporation. The crude material was pdiby column chromatography (EtOAc/Hexane, 4:6yiedd N-
(3-fluoro-4-morpholinophenyl)-3-oxobutanamid€35.8g, 66 yield) as a creamish solid.

Preparation of 2-(bis(methylthio)methylene)-N-(3-floro-4-morpholinophenyl)-3-oxobutanamide (5) (ketea

dithioacetal derivative)

To a stirred solution of N-(3-fluoro-4-morpholinogyl)-3-oxobutanamide4 (32g, 114.2 mmol) in N,N-
Dimethylformamide (100 ml), dried potassium carlden@d7.36g, 125.6 mmol) was added and the reaatigture

was stirred for 2 hours at room temperature. Te thaction mixture carbon disulfide (17.15g, 228u30l) was
added and the reaction mixture was stirred for taatdil 2 hours. Then the reaction mixture was cbdte 0-5°C

and methyl iodide (34.05g, 239.8mmol) was addediwiB0 minutes and stirred it for 3 hours at ro@mperature.
The progress of the reaction was monitored by TAfler completion of reaction, the mixture was paliato

water (500 ml) and stirred it for 30 minutes. Thiegipitated solid material was filtered and washatth water and
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dried to afford 2-(bis (methylthio) methylene)-NH{8oro-4-morpholinophenyl)-3-oxobutanamidé (ketene
dithioacetal derivative) (34.2g, 78% yield) as Hdoxe color solid which was used directly for thexhstage.

Preparation of N-(3-fluoro-4-morpholinophenyl)-3-mehyl-5-(methylthio)-1H-pyrazole-4-carboxamide (6)

To a stirred solution of 2-(bis (methylthio) methgk)-N-(3-fluoro-4-morpholino phenyl) -3-oxobutariden5
(ketene dithioacetal derivative) (329, 83.2 mmal}l &aydrazine hydrate (8.3g, 166.4 mmol) in isoptadgohol
(160 mL) was refluxed for 4 hours. The progresshaf reaction was monitored by TLC. After completioh
reaction, the reaction mixture was cooled to roemgerature and water (160 mL) was added. The ozastixture
was stirred for 1 hour at room temperature. Theipitated solid material was filtered, washed withter, dried
and crystallized from isopropyl alcohol to afford(8Hluoro-4-morpholinophenyl)-3-methyl-5-(methyitfh-1H-
pyrazole-4-carboxamid@ (21.8g, 75% yield) as a yellow color solid.

General procedure for the preparation of N-(3-fluoio-4-morpholinophenyl)-3-methyl-1-(aroyl)-5-(methylhio)
-1H-pyrazole-4-carboxamide (7a-j)

To a stirred solution of N-(3-fluoro-4-morpholinogryl)-3-methyl-5-(methylthio)-1H-pyrazole-4-carboxie 6
(2.8 mmol) and triethylamine (4.3 mmol) in dichlarethane (5 mL) at room temperature, a solutionii®érent
substituted aromatic acid chloride (3.1 mmol) ichttbromethane (5ml) was added. The reaction mixtta® stirred
at room temperature for 1 hour. The progress of¢laetion was monitored by TLC. After completionreéction,
organic layer was washed with water (10 ml). Orgdayer and aqueous layer were separated. Orgayéc Wwas
concentrated in vacuum by rotary evaporator tordftsude material which was crystallized in acettingive pure
N-(3-fluoro-4-morpholinophenyl)-3-methyl-1-(aroyd{methylthio)-1H-pyrazole-4-carboxamida-j as a white to
off white color solid compound in 48-92% yield.

Table-1: Physical data for the product 7a-j

Sr. No. | Compound Code Ar M.P. (°C)| Yield (%) M. F. M. Wt.
1 7a 4-Nitro phenyl 189-191 54 2812,FNsOsS 499.51
2 7b Thiophene 230-232 85 2882:FN,OsS; 460.54
3 7c 5-Chloro thiophene  220-222 89 218CIFN,OsS, | 494.99
4 7d 4-Methyl phenyl 199-201 90 24B12sFN4OsS 468.54
5 7e 2-Methoxy phenyl 141-143 68 248,5FN,O4S 484.54
6 7f 3-Methoxy phenyl 156-158 73 2812:FN4O4S 484.54
7 79 4-Methoxy phenyl 187-189 81 24882:FN4O,S 484.54
8 7h m-Phenoxy pheny 120-127 92 2e7:FN,O,S 546.61
9 7i 2-pyridyl 192-194 48 £H2.FNsOsS 455.51
10 7] 4-pyridyl 201-203 56 fH2,FNsOsS 455.51

N-(3-fluoro-4-morpholinophenyl)-3-methyl-5-(methylthio)-1-(4-nitrophenyl)-1H-pyrazole-4-carboxamide(7a)
Yield: 54 %.'H NMR (400 MHz, DMSO-8): 6 = 2.536 (s,3H), 2.912 (s,3H), 2.997-3.019 (t,4B1852-3.974
(t,4H), 6.912-6.957 (t, 1H), 7.212-7.235 (dd, 1A}72-7.497 (m, 2H), 7.543-7.582 (dd, 1H), 8.16588.(m, 2H),
10.259 (s, 1H) ppm; MS: m/z 499.3 (M+1)R Cm®: 3338.78, 2955.87, 2875.86, 1701.22, 1598.99, B213
1277.29, 1122.57

N-(3-fluoro-4-morpholinophenyl)-3-methyl-5-(methylthio)-1-(thiophene-2-carbonyl)-1H-pyrazole-4-
carboxamideS?b)
Yield: 85 %.'H NMR (400 MHz, DMSO-8): § = 2.589 (s,3H), 2.953 (s,3H), 3.052-3.079 (t,4Bi872-3.892
(t,4H), 6.916-6.962 (t, 1H), 7.102-7.124 (m, 1HRI0D-7.238 (dd, 1H), 7.5437.587 (dd, 1H), 7.7607%9.8m, 2H),

10.322 (s, 1H) ppm MS: m/z 460.2 (M$1)IR Cmi: 3338.78, 3259.70, 2956.87, 1685.79, 1595.13, B308
1246.02, 1114.86

1-(5-chlorothiophene-2-carbonyl)-N-(3-fluoro-4-morgolinophenyl)-3-methyl-5-(methylthio)-1H-pyrazole-4
carboxamide (7c)

Yield: 89 %.'H NMR (400 MHz, DMSO-8): §=2.658 (s,3H), 2.709 (s,3H), 2.955-2.977 (t,4HJ28-3.750 (t,4H),
7.019-7.065 (t, 1H), 7.316-7.337 (d, 1H), 7.37990.8, 1H), 7.556-7.598 (dd, 1H), 8.139-8.150 (d),110.256 (s,
1H) ppmMS: m/z 495.0 (M(CP)+1)" 497.2 (M(CF")+1)"; IR Cm™: 3259.70, 2858.51, 1687.71, 1593.20, 1516.05,
1244.09, 1116.78

N-(3-fluoro-4-morpholinophenyl) -3-methyl-1-(4-mettyl benzoyl)-5-(methyl thio)-1H-pyrazole-4-carboxamie
(7d)

Yield: 90 %.'H NMR (400 MHz, DMSO-8): §=2.456 (s,3H), 2.573 (s,3H), 2.940 (s, 3H), 3.0983 (t,4H),
3.870-3.893 (t,4H)6.906-6.951 (t, 1H), 7.216-7.241 (dd, 1H), 7.26301. (t, 2H), 7.548-7.589 (dd, 1H), 7.896-
7.918 (d, 2H), 8.388 (s, 1H) ppm; MS: m/z 469.2 )I+IR Cm™: 3338.78, 3260.72, 2875.86, 1695.58, 1598.90,
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1508.21, 1271.62, 1122.28

N-(3-fluoro-4-morpholinophenyl)-1-(2-methoxybenzoy-3-methyl-5-(methylthio)-1H-pyrazole-4-carboxamide
(7e)

Yield: 68 %.'H NMR (400 MHz, DMSO-8): § = 2.574 (s,3H), 2.936 (s,3H), 3.983 (s, 3H), 2:89RL6 (t,4H),
3.805-3.830 (t,4H)6.903-7.075 (m, 2H), 7.218-7.246 (m, 2H), 7.46688.%m, 2H), 7.834-7.856 (m, 1H), 10.254
(s, 1H) ppm; MS: m/z 484.2 (M+1)IR Cm™: 3338.78, 2875.86, 1701.22, 1598.99, 1516.05, D273122.57

N-(3-fluoro-4-morpholinophenyl)-1-(3-methoxybenzoy-3-methyl-5-(methylthio)-1H-pyrazole-4-carboxamide
(7f)

Yield: 73 %."H NMR (400 MHz, DMSO-8): 5 = 2.409 (s,3H), 2.890 (s,3H), 3.975 (s, 3H), 3:84870 (t,4H),
3.862-3.887 (t,4H)5.908-7.055 (m, 2H), 7.200-7.225 (dd, 1H), 7.43458.(t, 1H), 7.540-7.772 (m, 3H), 10.250 (s,
1H) ppm;MS: m/z 484.1 (M+1), IR Cmi*: 3338.78, 2875.86, 1701.22, 1598.99, 1516.05, 1273122.57

N-(3-fluoro-4-morpholinophenyl)-1-(4-methoxybenzoy-3-methyl-5-(methylthio)-1H-pyrazole-4-carboxamide
(79)

Yield: 81 %.'"H NMR (400 MHz, DMSO-f): § = 2.540 (s,3H), 2.891 (s,3H), 3.982 (s, 3H), 3-85%76 (t,4H),
3.869-3.891 (t,4H)6.904-6.948 (t, 1H), 7.132-7.156 (d, 2H), 7.21036.Zdd, 1H), 7.543-7.580 (dd, 1H), 7.965-
7.986 (d, 2H), 10.248 (s, 1H) ppm; MS: m/z 484.1+(); IR Cm*: 3338.78, 3259.70, 2956.87, 2875.86, 1697.99,
1598.99, 1513.23, 1271.54, 1114.21

N-(3-fluoro-4-morpholinophenyl)-3-methyl-5-(methylthio)-1-(4-phenoxybenzoyl)-1H-pyrazole-4-carboxamide
(7h)

Yield: 92 %."H NMR (400 MHz, DMSO-0): 6=2.494 (s,3H), 2.934 (s,3H), 3.056-3.078 (t,4H$63-3.890 (t,4H),
6.902-6.947 (t, 1H), 7.042-7.062 (d, 2H), 7.13368.1t, 1H), 7.201-7.223 (d, 1H), 7.263-7.292 (d),IH350-7.389
(t, 2H), 7.439-7.479 (t, 1H), 7.530-7.569 (dd, 1RA)629 (s, 1H) 7.720-7.740 (d, 1H), 8.289 (s, 1pNPMS: m/z
547.1 (M+1); IR Cm': 3263.56, 2856.58, 1699.29, 1641.42, 1591.27, D539120.94, 1120.64

N-(3-fluoro-4-morpholinophenyl)-3-methyl-5-(methylthio)-1-picolinoyl-1H-pyrazole-4-carboxamide(7i)

Yield: 48 %.'H NMR (400 MHz, DMSO-8): § = 2.575 (s,3H), 2.890 (s,3H), 3.048-3.072 (t,4B1970-3.794
(t,4H), 6.900-6.944 (t, 1H), 7.116-7.230 (dd, 1AB42-7.603 (m, 2H), 7.963-7.985 (m, 1H), 8.02148.0dd, 1H),
8.626-8.639 (dd, 1H), 8.280 (s, 1H) ppm MS: m/5.45M+1); IR Cm*: 3338.78, 3268.23, 2872.68, 1701.22,
1585.46, 1513.21, 1271.25, 1113.78

N-(3-fluoro-4-morpholinophenyl)-1-isonicotinoyl-3-methyl-5-(methylthio)-1H-pyrazole-4-carboxamide(7j)
Yield: 56 %."H NMR (400 MHz, DMSO-8): 5 = 2.611 (s,3H), 2.960 (s,3H), 3.061-3.093 (t,48%5-3.899 (t,4H),
6.913-6.965 (t, 1H), 7.222-7.246 (dd, 1H), 7.54884. (dd, 1H), 7.961-7.973 (d, 2H), 8.709-8.8722d), 8.267c
(s, 1H) ppm MS: m/z 455.1 (M+%)IR Cm™: 3338.65, 3254.85, 2872.68, 1703.51, 1585.46, P4131271.25,
1113.78

RESULTS AND DISCUSSION

The synthesis of N-(3-fluoro-4-morpholinophenyl)¥thyl-1-(aroyl)-5-(methylthio)-1H-pyrazole-4-castamide
is outlined inscheme-1 3,4-difluoro nitrobenzene is reacted with morpm®lin the presence of base to give 4-(2-
fluoro-4-nitrophenyl) morpholine, which is reducedith sodium dithionite to affords N-(3-fluoro-4-
morpholinophenyl)-3-oxobutanamide. This amino coomub is reacted with ethylacetoacetate in the prser
catalytic amount of sodium hydroxide to afford atetamide derivatives, which on reaction with carbulfide
in the presence of potassium carbonate, followednbthyl iodide to yield of 2-(bis(methylthio)metleyle)-N-(3-
fluoro-4-morpholinophenyl)-3-oxobutanamide 5 (ketedithioacetal derivative). Ketene dithioacetal idhives
cyclized with hydrazine hydrate to give pyrazolerieitive as N-(3-fluoro-4-morpholinophenyl)-3-mettsy
(methylthio)-1H-pyrazole-4-carboxamide, which oracgon with different acid chloride in the presencé
triethylamine to afford  N-(3-fluoro-4-morpholinopingd)-3-methyl-1-(aroyl)-5-(methylthio)-1H-pyrazok-
carboxamide.

Antimicrobial activity

Thein vitro antimicrobial activity of all the synthesized conupals was carried out by broth micro dilution method
Mueller Hinton broth was used as nutrient mediurgrmwv and dilute the compound suspension for teeltacteria
and Sabouraud Dextrose broth used for fungal rartrifThe appropriate inoculum size for standard NG04 to
105 CFU/ml.
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Table-2: Antibacterial and antifungal activity of N-(3-fluor-4-morpholinophenyl)-3-methyl-1-(aroyl)-5-(methylthio)-1H-pyrazole-4-
carboxamide derivatives (7a-j)

Antibacterial MIC (pug/mL) Antifungal MIC (ug/mL)
Compounds | B. megaterium | S aureus E. coli P. aeruginosa A. niger A. flawus
MTCC?2444 | MTCC737 | MTCC1687| MTCC3541 | MTCC282 | MTCC418
Streptomycin 50 50
Ampicillin 100 100
Nystatin 100 100
7a 1000 1000 1000 500 1000 1000
7b 500 500 500 500 500 500
7c 500 500 250 250 1000 1000
7d 500 1000 1000 1000 1000 1000
7e 500 250 1000 1000 1000 1000
7f 500 500 1000 1000 1000 1000
79 1000 500 1000 1000 1000 1000
7h 1000 1000 500 500 1000 500
7i 500 500 1000 1000 1000 1000
7] 1000 500 1000 1000 1000 500

Figure-1: Antibacterial and antifungal activity chart
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Test organisms

Minimal bactericidal concentration showed that, soofi the newly synthesized compound showed littiproved
bactericidal activity. All compounds displayed moate to poor activity against all bacterial stragmnpared to
standard drugCompounds/b (Thiophene) is broad spectrum drug which can ihhiie growth of gram positive,
gram negative bacteria and fungi. It is observest #it (5-Chloro thiophene) displayed good activity agtins
Escherichia coli & Pseudomonas aeruginosa but moderate activity againBacillus megaterium & Staphylococcus
aureus.

Compound7b (Thiophene) 7e(2-Methoxy phenyl) 7f (3-Methoxy phenyl) andi (2-pyridyl) is active against gram
positive bacteria andc (5-Chloro thiophene) is active against only grangative bacteria, while all other
derivatives showed moderate to poor activity

Minimal fungicidal activity showed that compourtd (Thiophene) displayed good activity agaidspergillus
niger and Aspergillus flavus. Compound7h (m-Phenoxy phenyl) showed moderate activity agafspergillus
flavus and poor activity againghspergillus niger. Similarly Compound?j (4-pyridyl) showed moderate activity
againstAspergillus flavus and poor activity againgspergillus niger, while remaining all possessed poor activity
against all fungal stains.
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CONCLUSION

An efficient method for preparing carboxamide dafives of pyrazole was described and the structfre
synthesized compounds was determine bytfRNMR and Mass spectroscopic analysis and evaluatetheir in
vitro antimicrobial activity by broth dilution meti.
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