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ABSTRACT

The present research work is aimed to synthesine swvel substituted the 6-fluro-quinolin-#t
one compounds. The thirteen derivatives of QuikolBtheme | synthesized during the course of rdsearc
work. Sructures of compounds have been establishadeans of IRRH-NMR and elemental analysis.

All the compounds were evaluated for anti-inflamongtactivity by Carrageenan Induced Rat hind
Paw method. Out of seventeen compowidsVs, Vs, Ps, Ps shows maximum anti-inflammatory activity.
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INTRODUCTION AND MATERIAL AND METHODS

INTRODUCTION

Inflammationis defined as the local response to living mammaigsues to injury due to any agent.
Specifically it is a series of molecular and celluresponses acquired during evolution designed to
eliminate foreign agents and promote repair of dggddissues.

Cyclooxygenase (COX, also called prostaglandin Htsgse or PGHS) is a bifunctional enzyme
exhibiting both cyclooxygenase and peroxidase #ies/ The cyclooxygenase component converts
arachidonic acid to a hydroperoxy endoperoxideqagiandin G PGG), and the peroxidase component
reduces the endoperoxide to the corresponding allc@rostaglandin b PGH), the precursor of
prostaglandins, thromboxanes, and prostacydlins.
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This inducible COX-2 is believed to be the targekyene for the anti-inflammatory activity of
nonsteroidal anti-inflammatory drugs.

Conventional non-steroidal anti-inflammatory dr§ySAIDs) are commonly used to treat pain and
inflammation. The development of new agents wigiafe profile, which are NSAIDs, is still popufar.

MATERIAL AND METHODS

Anti-Inflammatory Activity:
Materials:

Oedema was produced by using type IV lambada ceerem from sigma laboratories. Foot
volumes were measured in Plethysmometer by wasptatiement.
The instrument was calibrated before performing ékperiment using standard calibrated probe number
and standard drug used Indomethacin was obtainedlfincoln Pharmaceuticals Itd. Ahmedabad.

Method:
Carrageenan Induced Rat hind Paw Edemz"

Anti-inflammatory activity was determined by Caregagan Induced Rat hind Paw method of winter et al.
wistar rats (120-150 g) was used for the experiniEem drugs were prepared as a suspension byatiiigr

with water and 0.5% sodium CMC. The standard gnageived 50mg/kg body weight of Nimesulide, test
group received 200mg/kg body weight of synthesmadpounds and the control group received 1% w/v of
CMC.

The difference between Ohour reading and one efsilibsequent readings provides the actual edema
volume at that time. The mean paw volume at diffetenes was calculated and compared with the obntr
The percentage inhibition of inflammation afterauhwas then calculated by using the formula.

EXPERIMENTAL:

Al Pgeparation of diethyl 2-((3-chloro-4-fluorophenylamino) methylene) malonate

(1)

A mixture of 3-chloro-4-fluro-aniline (0.01mol) dmDiethyl ethoxy methylene malonate (0.01mol) was
heated at 120-18G for two hours the resulting ethanol was evapdratié. The crude solid was filtered,
dried and recrystallized from n-hexane; Yield wasrfd to be 88%. M.P. 54-85,

B] Preparation of ethyl 7-chloro-6-fluoro-4-oxo-1,4dihydroquinoline-3-carboxylate(l>). °

Diphenyl ether was heated under stirring a®@4®.158 mol of ethyl anilinomethylene malonate
was added slowly to the boiling diphenyl etherdbout 15 minutes after adding the mixture was xefiiu
in oil bath for two hours. The mixture was coolgliered and washed twice with 200 ml pet ethere Th
crude solid obtained was dried and purified byystallization twice from DMF; Yield was found to be
78%. M.P. >27fC.

C] Preparation of 7-chloro-6-fluro-4-oxo-1, 4-dihydoquinoline-3-carbo hydrazide (l3). ’
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Ethyl 7-chloro-6-fluoro-4-oxo-1,4-dihydroquinolirzearboxylate 4(0.035 mol) in ethanol (20mL),
DMF (10mL) was added to 99% hydrazine hydrate ®n0d) and was refluxed for 12 hours. Excess
solvent was removed by distillation and the mixtwas poured into crushed ice. The solid separates] w
filtered, washed with water and dried. The crudédseas purified by recrystallized from ethanol xim
mixture (1:1) to give whitish-brown solid; Yield wédound to be 80%. M.P. 245-247

D] Preparation of 7-chloro-6-fluro-3-(3-methyl-5-00-4, 5 dihydropyrazole-1-carbonyl) quinolin-
A(IH)-one (Ig). ’

7-chloro-6-fluro-4-oxo-1,4-dihydroquinoline-3-catiyarazide 4 (0.018 mol) in ethanol (20 mL) was added
to ethyl acetoacetate (0.02 mol) and refluxed fboodrs. To this mixture 2mL of acetic acid was atlded
further refluxed for two hours. Excess of solversswemoved and the mixture was poured into ice+wate
The solid separated was filtered, washed with waterdried. It was purified by recrystallized frethanol

to afford whitish amorphous solid; Yield was foudcbe 67%. M. P 218-230.

E] Preparation of 6-fluro-3-(3-methyl-5-oxo0-4, 5-dhydro- H-pyrazole-1-carbonyl)-7-(substituted)
quinolin-4(1H)-one (Vi-Vs).®

The mixture of 7-chloro-6-fluro-3-(3-methyl-5-0xq-46 dihydropyrazole-1-carbonyl) quinolin-
4(IH)-one (0.005 mole), Piperazine (0.01 mole), PyedibO mL) and Triethyl amine (3mL) was stirred at
120-138C for 10 hours. After completion of the reactiohg treaction mixture was cooled to room
temperature. The mixture was poured into crushedard neutralized with dilute HCI. The solid produc
was filtered dried and recrystallized from DMF aBthanol (2:1). Similarly Y, V3 V4 and \t were
prepared by using Morpholin, Imidazole, Piperadamel Pyrollidine. Analytical data’s were given ireth
table.

il;l Preparation of 7-chloro-6-fluro-3-(5-substituted-1, 3, 4-oxadiazole-2-yl) quinolin-4(#)-one (R-P7).

A mixture of an equimolar quantity of 7-chloro-@Hfb-4-oxo-1, 4-dihydroquinoline-3-
carbohydrazidesl (0.006mol) and substituted aromatic acids (0.006)5 mL of phosphorus oxychloride
was refluxed for 8 hours. The progress of the reaatvas monitored by TLC using ethyl acetate: aoeto
(9:1) as eluent. The reaction mixture was cooletiyured carefully on to crushed ice (200g) withstant
stirring and neutralized with sodium bicarbonatkison (10%w/v). The resulting solid thus obtaineds
collected by filtration, washed well with cold watelried and recrystallized from ethanol: DMF (2ta)
give (P1-Py). Analytical data was given in the table.

RESULT AND DISCUSSION

In the present research work about thirteen new@uie derivatives were synthesized as
mentioned in the scheme and experimental work.

All these compounds were tested for their purityllh® and melting point. The structure of these
quinolones were confirmed by IR NMR and CHN anaysil these were found to be satisfactory.
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The synthesized compounds were evaluated for mifdisnmatory activity by Paw edema method
using carragenan.The inflammation was measuredwthBse compounds were given by IM . There was
significant reduction in the inflammation. Composand,Vs,Vs,Ps,Ps shows promising anti-inflammatory
activity. The readings were calculated by One walOVA followed by Dunnet’s t test. Indomethacin is
used as standard drug with suitable molecular rwadiibn and manipulations, these compounds may be
excellent anti-inflammatory agents in future.
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Table No.1 Analytical data of 6-fluro-quinolin-4(1H)-one compounds

(scheme-l).
Elemental analyses
Yield
Comp. | Mol. Formula Mol. I\Q'P Calcd. (Found) LogP | CLogP | CMR
Wit. C %
C H N
l4 Ci1aHoCIFN3O3 | 322. | 218 67 52,27 282 1306 0.5 -0.513 7.810
182- n
Vi Ci1gH18FNsO3 371 183 78 58.22| 4.89| 1886/ -0.2b -1.717 9.734
58.06 | 4.60 | 15.05
Vs, Ci1gH17FN4O4 372 | >270 67 (58.03)| (4.57)| (15.04) -0.03 | -1.703| 9.518
V3 Ci17H12FNsO3 353 | 264 66 57.79  3.4% 1982 -0.71 -1.349 9.048
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166- 6161 | 517 | 15.13

Vs CuhoFNOs | 370 | 10| 75 | STOu| 20| (g | 111 | 0321 9.829
238- 60.67 | 4.81 | 15.72

Ve CuHuFNOs | 356 | 0| 61 | 20501 %6 | dorls | 069 | -0.880| 9.365

P, | CiHCIFN:O, | 342 | 106| 20| 5975 265 1230 308 1.600 8.699

CiHeCIENLOs 183- 52.80 | 2.00 | 14.49

P2 387 1 184 | 90 |274)| 1.92)| (14.42)| T~ | 1393 | 93l

P, | CiHuCIFN:O, | 368 | 94-96 35 | 62.05| 3.01| 11.43 387 2194 9.905

P, | CoHWCIFNO, | 357 | 233| 63| 5724 283 1571 228 0643 9.068
258- 54.78 | 2.70 | 15.03

Ps | CuMuCIFNO, | 373 | 220 | 44 | 23 d8| SO0 Toe| 189 | -0087 | 9.221
100- i

Po | CrHiCIFNO; | 358 | SO0 | 58 | 57.08| 254| 1175 269 0919 8852
138- 5724 | 2.83 | 15.71

Pr | CubuCIFN©; | 357 | 10| 38 | o0l | 80| 12| 228 | 0643 | 9.068

The combustion analysis of compounds synthesizesdfovand to be within the limits of permissible ego

Table No. 2:Spectral data of 6-fluro-quinolin-4(H)-one compounds:

C(Jerpo IR Bands (cmi) V-:-ggiﬁ)r?; & ppm Proton nature
-C=0 str.-N-H str.
| 1691,115,987 -C-H Ar. str.-C-ClI
4 801,2795,1290 | str.-C-H Alkyl. str.
-C-F str.
-C=0 str.-N-H str.
1697,428, 3385 | -C-H Ar. str.-C-H
\2 3109,038,262 Alkyl. str.-C-F str.
1036,53, 899 -C-N Piperazine
-C-H def.
-C=0 str.-N-H str.
1666,34323057, | -C-H Ar. str-C-H | 225528 | S, or2H .-
Vo | 2990,2856,1260 | Alkyl. str.-C-F str.-| &° 27y .
1174,798, 806 | C-O strMorpholine 324-3.31 | 4H, Morpholine
’ ! 7.00-7.73 | 3H, -Ar-CH
-C-H def.
V3 -C=0 str.-N-H str.
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1690,3156, 3121] -C-H Ar. str.C-H
2988,2899,2876 | Alkyl. str.-C-F str.
1263,1111,844, | -C-N str. Imidazole
893 -C-H def.
-C=0 str.-N-H str. | 1.23-1.28 | 3H, -CH2H , -
1699,3106,2989| -C-H Ar. str.-C-H | 2.4-2.7 CH, Pyrazole
V4 2857,1284,1101| Alkyl. str.-C-F str. | 3.24-3.31 | 8H, Piperidine
787, 808 -C-N str.Piperidine| 7.93-7.96 | 3H, -Ar-CH
-C-H def. 12.41 1H, -N-H
Vs -C=0 str.-N-H str.
-C-H Ar. str.-C-H IH, -N-H3H,CH;
;g;ggéggiggg Alkyl. str.-C-F str. | 13.24,1.22 | 8H,Pyrollidine3
1164’1516’ -C-N str. 3.74,7.92 | H, -Ar-CH
' Pyrollidine-C-N
Ar. str.
33431628,3102, ZQZE SAt:gt;%SCt[
P. 2911,740,1537 N
1007 str.-C=N Ar str.
-C-O Ether str.
3123,1696,3000, (N 1 50 == & 1 10,9 1H, -N-H3H,
P, 2918,1274,1620 str -C:N Ar.str 7.87-7.91 | Quinolone
1539 o ' 6.97-7.37 | 3H, -Ar-CH
-N=0O str.
3451,1697,3071, -N-H str.-C=0 str.-
P 2866,1259,1603, C-H Ar. str.-C-F
3 11588,810,3079, | str.-C=N Ar str.
3071 -C-H def.CH=CH-.
3422,1585,3310, (N 11 o0 SO S
P, 2928,1240,1516 T
684 str.-C=N Ar str.
C-Cl str.
-N-H str.-C=0 str. | 5.03,9.94 | 2H, -NH21H,
P ggg;igigi’ggg -C-H Ar. str.-C-F | 6.41 OH3H,_-Ar-CH
1086’3387' str.-C=N Ar str.-C-| 8.14-8.17 | 3H, Quinolone
' O Ether str-OH str| 13.78 1H, -N-H
-N-H str.-C=0 str.
3304,1665,3053, -C-H Ar. str.-C-F
Ps 3011,1220,1555| str.-C=N Ar str.-C-
1138,3113,675 | O Ether str-OH str.
-C-Cl str.
-N-H str.-C=0 str.
3427,1703,3061, -C-H Ar. str.-C-F | 13.86,4.98 | 1H, -N-H2H, -
P, 2925,1257,1613| str.-C=N Ar str. 7.93-8.16 | NH23H,Quinolo
1227,691,758 -C-0O Ether str-C- | 7.35-7.37 | ne4H, -Ar-CH
Cl str.-C-H def.
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Table No.3: Anti-inflammatory activity of Quinolin- 4(1H)-one compounds:

Mean paw oedema volume + SE %
inhibiti
Comp | 0 hour ¢ 4
1 hour 2 hour 3 hour 4 hour ona
hr
0.975:0.0
Ct. - 1.475:0.025 | 1.6580.028| 1.775:0.025| 1.842-0.012
0.975:0.0 | 1.225-0.025* | 1.325:0.025| 1.35Q:0.028| 1.275-0.025
Std. 44.47
25 * *% *% *%
1.10+0.04 | 1.225:0.025* | 1.480:0.040| 1.575:0.025| 1.625-0.025
|4 0 * * *% *% 13.35
1.00G:0.0 1.4250.045| 1.50@:0.040| 1.4250.047
Vi 1.35@0.028 29.26
21 *% *% *%
1.4000. 1.575:0.025 1.635-0.025
2 1.04G:0.0 1.60G:0.0** 12.266
042 ns *
1.435%0.028| 1.44@:0.025| 1.32@3:0.040
V3 1.06@:0.0 | 1.37%0.025 39.54
*% *% *%
0.975-0.0 1.5750.025| 1.575-0.025| 1.675-0.028
Va4 1.350:0.028 9.97
25 ns ** *
0.97%0.0 1.49Gt0.025| 1.42G:0.025| 1.364+0.028
Vs 1.40G:0.041 35.04
25 * *% *%
P1 | 0.95a0.0 | 1.35G0.029 | 1 575:0.025| 1.6680.025| 1.61@0.025| 14.40
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28 ns ns *
1.00a:0.1 1.550t0.028 | 1.575:0.025 1.
P, 1.425+0.063 15.84
2 ns ns 59+0.025ns
0.9750.0 1.475:0.047| 1.6103:0.120| 1.575:0.025
P53 1.3750.047 16.95
25 *% * *
0.95@3:0.0 1.4750.025| 1.503:0.040| 1.402:0.028
P, 1.35@:0.029 31.38
28 *% *% *%
0.97%0.0 1.50G:0.040 1.37G:0.025
Ps 1.35G0.028 1.60Q0.0** 34.45
25 * *
0.9750.0 1.560:0.028| 1.525:0.025| 1.573:0.025
Ps 1.445+0.063 17.32
25 ns ** *
0.95(:0.0 1.58Gt0.040| 1.575:0.025| 1.525:0.025
P 1.375:0.048 20.78
28 ns ns ns

One way ANOYA followed by Dunnett’s ‘t' test ~ **P<0.01
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