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ABSTRACT

The present article reports the synthesis and antimicrobial studies of new
cyanopyridone derivatives. The structures of newly synthesized compounds
were confirmed by various spectroscopic techniques. The antimicrobial
study was carried out by disc diffusion methods. The resultsof antimicrobial
datareveals that compounds (3c), (3d), (3¢) and (3g) were active selected
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bacterial strains, while (3c),(3d) and (3h) were shown good activity against

fungi strain A.niger.

INTRODUCTION

Theres stance towardswide spectrum of antibac-
teria drugsbecome serious health hazard. Thiscause
of problem prompted the researcher to discover and
modify the current antibacterial and antifungal agents.
Pyridones, which belong to important group of
heterocylic compound have been extensively explore
for their gpplicationsinthefield of medicine. Pyridine
with acarbonyl group at position-2 have been subjected
of extensve study dueto itsdiverserange of therapeu-
ticactivitieslikeantimicrobid™, anticancer?, antiHIVE
and antivird™ etc. Somemarketed pyridonebelonging
drugs are, Amrinone(PDE-3 inhibitor),
Cidopirox(antifungd) and Menthyl pryl on(treatment of
insomnia). Asresult of broader range of activity of
pyridone derivatives, we have sel ected thisclassfor
research and to develop some new derivatives of
pyridoneand investigatethem for antimicrobid activity.
Variousmethods arereported in literature>” for syn-
thesisof cyanopyridone derivatives, but themaost com-
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mon is reaction of o,B-unsaturated carbonyl
system(cha cone) with cyanoethylacetate in presence
of ammonium acetate.

MATERIALAND METHODS

Themelting pointswere determined in open cap-
illary tubesand are uncorrected. IR spectrawerere-
corded on Shimadzu FT-1R-8400 spectrophotometer
using KBr disc and 1H NMR spectrain DMSO-d,
or in CDCI3 (Chemical shiftin 6 ppm) on Bruker
Avancell (400 MHz) using TMSasaninternal stan-
dard. Theresultsarein good agreement with the struc-
ture assigned. The purity of al compounds was
checked by thin layer chromatography using TLC
platesof silicagel (E. Merck G254) using Ethyl ac-
etate : Hexane solvent system (7:3). Physical Con-
stants synthesized compounds (3a-3j) arerecorded
inTABLE 1.
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REACTION SCHEME
Reaction condition: (1) substituted aldehyde (R - CHO), 40% KOH, 25°C, 18hrs, (R= different substitution) (2)

cyanoethylacetate, ammonium acetate, reflux, 8 hrs.

TABLE 1 : Physical constants 3-cyano-4-(3,5-dibromo-2-hydroxy-4-methyl phenyl)-6- (4-chlorophenyl)-2-oxo-1,2-

dihydropyridine(3a-3j)

Sr No. Comp. R Molecular Formula M.W. Yield M.P°C Rs
1 3a CeHs- Ci19H12BroN,0O, 460 70% >300 0.50
2 3b 3-Br- CgHy- CioH11BraN,O, 539 57% 90 0.45
3 3c 2-Cl-CgH;- C19H11Br,CIN,O, 495 61% 88 0.54
4 3d 4-Cl-CeHy- C19H11Br,CIN,O, 495 65% >300 0.60
5 3e 4-N(CH3)-CeHa- CxH17BroN;0O, 503 62% 152 0.58
6 3f 4-OCH3-CgH4 CxH14Br,N,03 490 79% 55 0.57
7 39 3,4-OCH3-CgH,4 CxH16BroN,O,4 520 61% 118 0.58
8 3h 2-NO,-CeHy4- CxH16BroN,O,4 505 59% 56 0.47
9 3i 3-NO,-CgH,- Ci19H11BraNsO4 505 62% 175 0.57
10 3 2-OH-CeH4- Ci19H12BroN,O5 476 76% >300 0.49

General procedure for synthesis of (2E)-1-(3,5-
dibromo-2-hydroxy-4-methylphenyl)-3-
phenylprop-2-en-1-ones(2a-2))

Toawdll stirred solution of 1-(3,5-dibromo-2-hy-
droxy-4 methyl phenyl) ethanone (1) (0.01 mol) and
substituted a dehyde (0.01 mol) in ethanol (25 ml), 40%
K OH sol ution was added till the solution become ba-
sic. Thereaction mixturewasstirred for 24 hrsat 25°C.
Completion of reactionwasmonitored by TLC. Reac-
tion masswas poured onto crushed ice, acidified using
concentrated HCI. The product wasfiltered, driedin
vacuo and crystallized using an appropriate solvent.

General procedurefor synthesisof 3-cyano-4-(3,5-
dibromo-2-hydroxy-4-methyl phenyl)-6- (4-
chlorophenyl)-2-oxo-1,2-dihydropyridine (3a-3j)

Toasolutionof 2a-2j (0.01mol) in 25 ml ethanal,
cyanoethyl acetate(0.01 mal), ammonium acetate were
added and refluxed for 8 hrs. Compl etion of reaction
wasmonitored by TLC. Thereaction masswas poured
onto crushed ice, filtered the product, dried in vacuo

and crystallized using an appropriate sol vent.
Antimicrobial activity

Theantimicrobial activity was assay by using the
disc diffuson method. Newly synthesized compounds
werescreenedinvitrofor their antimicrobial activity
against four bacteria strains such Saphylococcus
epidermidis, Saphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa and fungi strain As-
pergillusniger at 40 pg/mL concentration. Standard
drugslikeCiprofloxacin and Griseofulvin wereused for
the comparison purpose. The obtained resultsfor com-
pounds (3a-3)) arerecorded TABLE 2.

Spectroscopic data of 3-Cyano-4-(3,5-dibromo-2-
hydr oxy-4-methyl phenyl)-6- (4-chlor ophenyl)-2-
oxo-1,2-dihydropyridine(3a-3j)
(2)4-(3,5-dibromo-2-hydr oxy-4-methylphenyl)-2-
0x0-6-phenyl-1,2-dihydropyridine-3-car bonitrile
(5a)

1H-NMR(CDCI,) ppm : 2.25 (3H,s,-CH,,), 3.43
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TABLE 2: Antimicrobial screening resultsof compounds 3a-j

Antibacterial activity (%)

Antifungal activity (%)

Comp. R

S.aureus S.epider E.Coali P.aerug A.niger
3a CeHs. 81 40 32 83 53
3b 3-Br-C¢H,- 62 65 85 89 66
3c 2-Cl-CgH,- 71 38 92 71 92
3d 4-Cl-CgH.- 83 9% 77 92 81
3e 3-N(CH3).CeHs- 64 72 62 88 66
3f 4-OCH3-CsHy- 75 57 76 51 63
39 3,4-di OCH3 CsHy4- 62 71 84 79 46
3h 2-NO,-CgHy4- 67 48 37 62 72
3i 3-NO, -CgH,- 41 62 72 77 38
3 2-OH-CgH,- 82 66 58 33 55
Cipro. - 100 100 100 100 -
Greseo. - - - - 100

S.aureus- Streptococcus aureus, S.epidermis- Streptococcus epidermis, E.Coli- Escherichia Coli, P.aerug- Pseudomonas aeruginosa,
A.niger- Aspergillus niger,Cipro.- Ciprofloxacin, Greseo.- Griseofulvin

(1H,s broad, -NH), 7.35- 7.75 (7H,m,Ar-H), 8.14
(1H,s,-OH), IR(KBr)vem™ 3480(0O-H str.), 3350(N-
H str.), 3075(C-H str.), 2975(C- H str.), 2214 (C=N
str.), 1690(C=0 str), 1580(C=C str.) 1238(C-O-C
str.), MS(ESI): m/z=461[M+]
(2)6-(3-bromaphenyl)-4-(3,5-dibr omo-2-hydr oxy-4-
methylphenyl)-2-oxo-1,2-dihydropyridine -3-
carbonitrile (5b)

1H-NMR(CDCI,) 8ppm : 2.28 (3H,s,-CH,), 3.31
(1H,s broad, -NH), 7.42- 7.73 (6H,m,Ar-H), 8.12
(1H,s,-OH), IR(KBr)vem™ 3480(0O-H str.), 3350(N-
H str.), 3075(C-H str.), 2975(C- H str.), 2214 (C=N
str.), 1690(C=0 str), 1580(C=C str.) 1238(C-O-C
str.), MS(ESI): m/z=540[M+]
(3)6-(2-chlor ophenyl)-4-(3,5-dibromo-2-hydr oxy-4-
methylphenyl)-2-oxo-1,2-dihydropyridine-3-
carbonitrile(5c)

1H-NMR(CDCI,) 6ppm : 2.30 (3H,s,- CH,), 3.23
(1H,s broad, -NH), 7.41- 7.73 (6H,m,Ar-H), 8.04
(1H,s,-OH), IR(KBr)uecm™ 3490 (O-H str.), 3320(N-
H str.), 3020(C-H str.), 2880(C- H str.), 2290(C=N
str.), 1687 (C=0 str.), 1570(C=C str.) 1290(C-O-C
str.), 580(C-Br), 550(C-Cl), MS (ESI): m/z = 495
[M+]
(4)6-(4-chlor ophenyl)-4-(3,5-dibromo-2-hydr oxy-4-
methylphenyl)-2-oxo- 1,2-dihydropyridine-3-
carbonitrile (5d)
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(5:5) IH-NMR(CDCl,) éppm : 2.33 (3H,s,-CH,),
3.23(1H,sbroad, -NH), 7.5- 7.72 (6H,m,Ar-H), 8.1
(1H,s,-OH), IR(KBr)cmrt 3480(0O-H str.), 3350(N-
H str.), 3075(C-H str.), 2975(C- H str.), 2214(C=N
str.), 1681(C=0 str.), 1580(C=C str.) 1238(C-O-C
str.), 610(C-Br), 560(C-Cl), MS (ESI): m/z = 495
[M+]

(5)4-(3,5-dibromo-2-hydr oxy-4-methylphenyl)-6-
[4-(dimethylamino)phenyl]-2-0x0-1,2-
dihydropyridine-3-carbonitrile (5€)

1H-NMR(CDCL.) 5ppm: 2.25(3H,s- CH,), 3.42
(1H,s broad, -NH), 3.82(6H,s,-N(CH,),), 7.41- 7.7
(6H,m,Ar-H), 8.22 (1H,s,-OH), IR(KBr)vcm™*
3485(0-H str.), 3350 (N-H str.), 3025(C-H str.),
2950(C- H str.), 2240 (C=N str.), 2240(C=N
str.),1634 (C=0 str.), 1600(C=C str.),1135(C-O-C
str.), 605(C-Br), MS(ESI): m/z =504 [M+]
(6)4-(3,5-dibromo-2-hydr oxy-4-methylphenyl)-6-
(4-methoxyphenyl)-2- oxo-1,2-dihydropyridine-3-
carbonitrile (5f)

1H-NMR(d,-DMSO) sppm : 2.22(3H,s,- CH,),
3.5 (1H,s broad, -NH)3.9 (3H,s,-OCH3), 7.4- 7.7
(6H,m,Ar-H), 8.04 (1H,s,-OH), IR(KBr)cm , 3382
(O-H str.), 3234 (N-H str.), 2856 (C-H str.), 2858(C-
H str.), 2214 (C=N str.), 1614 (C=0 str.), 1548(C=C
str.) 1238(C-O-Cstr.) MS(ESI): m/z=491 [M+]
(7)4-(3,5-dibromo-2-hydr oxy-4-methylphenyl)-6-
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(3,4-dimethoxyphenyl)-2-oxo-1,2-dihydro pyridine-
3-carbonitrile(5g)

1H-NMR(CDCI,) éppm : 2.26(3H,s,- CH,), 3.7
(1H,s broad, -NH) 3.9 (6H,m,(-OCH3)2), 7.3- 7.8
(6H,m,Ar-H), 8.2 (1H,s,-OH), IR(KBr)cnr! 3505(0O-
H str.), 3355(N-H str.), 3350(C-H str.), 2850(C- H
str.), 2240 (C=N str.), 1666 (C=0 str.), 1600(C=C
str.) 1135(C-O-C str.), 605(C-Br) MS (ESI): m/z =
521[M+]
(8)4-(3,5-dibromo-2-hydr oxy-4-methylphenyl)-6-
(2-nitrophenyl)-2-oxo- 1,2-dihydropyridine-3-
car bonitrile(5h)

1H-NMR(CDCI,)6ppm: 2.30 (3H,s,- CH,), 3.3
(1H,s broad, -NH), 7.4- 7.7 (6H,m,Ar-H), 8.04
(1H,s,-OH), IR(KBr)cm® 3450(0O-H str.), 3355(N-
H str.), 3350(C-H str.), 3025(C- H str.), 2880 (C=N
str.), 2238(C=N dtr.), 1682(C=0 dir.), 1590(C=C str.)
1270(C-O-C dtr.), 555(C-Br) M S (ESI): m/z = 506
[M+]
(9)4-(3,5-dibromo-2-hydr oxy-4-methylphenyl)-6-
(3-nitrophenyl)-2-oxo-1,2-dihydropyridine-3-
carbonitrile(5i)

1H-NMR(CDCl,) 3ppm: 2.35(3H,s,- CH,), 3.2
(1H,s broad, -NH), 7.42- 7.74. (6H,m,Ar-H), 8.14
(1H,s,-OH), IR(KBr)uvem™ 3495(0O-H str.), 3380(N-
H str.), 3033(C-H str.), 2855 (C- H str.), 2240 (C=N
str.),1685(C=0 str.), 1600(C=C str.),
1555(N=0),579(C-Br), MS(ESI): m/z =506 [M +]
(10)4-(3,5-dibr omo-2-hydr oxy-4-methylphenyl)-6-
(2-hydroxyphenyl)-2- oxo-1,2-dihydropyridine-3-
carbonitrile(5j)

1H-NMR(CDCI,) 3ppm: 2.35(3H,s,- CH,), 3.47
(1H,s broad, -NH), 6.75 (1H,s,-OH), 7.36- 7.8
(6H,m,Ar-H), 8.04 (1H,s,-OH), IR(KBr)cm*
3482(0O-H str.), 3376(N-H str.), 3023(C-H str.),
2805(C- H str.), 2263(C=N str.), 1690(C=0 str.),
1593(C=C str.), 1520(N=0),569(C-Br) MS (ESI):
mM/z=477[M+]

RESULTSAND DISCUSSION
Cyanopyridones (3a-3)) have been synthesized by

the reaction of (2E)-1-(3,5-dibromo-2-hydroxy-4-
methylphenyl)-3-phenyl prop-2-en-1-ones (2a-2j ) with
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pyridine-4-carbohydrazidein acetic acidin reflux con-
dition to get the desired product with 60 to 77% of
goodyidd. Thestructuresof compoundsareconfirmed
by IR, NMR and Mass spectral dataanalysis. From
theresults of antimicrobia data, compounds (3c) and
(3d) were active and compounds (3e) and (3g) were
moderately active against selected bacterial strains.
While(3c),(3d) and (3h) areshown good activity against
fungi strain A.niger. From the structure activity rela-
tionshiptable, wefound that phenyl ring substituted with
chloro(3c, 3d) had shown an excellent result compare
to standard drug Ciprofloxacin and Griseofulvin at con-
centration of 40pug/ml.

CONCLUSION

Fromtheantimicrobial data, itisworthwhileto say
that, newly synthesized cyanopyridonederivativesare
showing good to moderate activity against bacteria and
fungi srainsFromthedructureactivity rdaionshiptable
and theresultswefound that, halogen substituted phe-
nyl ringsshowsgood activity ascompareto other func-
tiona groups. Thisresultsgiveusinitigtiveto synthesize
morecompoundswith different halogen substitutionon
the phenyl ring with different position, which may be-
comegood to excellent antimicrobia agents.
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