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ABSTRACT

A new p-diketone ligands derived from 2- hydroxy acetophene and 3,4,4-triethoxy benzoic acid have been
synthesized. The ligand was characterized by elemental analysis, conductometry, UV-visible, IR spectra, *H-NMR
and *C-NMR. IR spectral data suggest that the ligand behaves as a monobasic bidentate ligand with (O:O) donor.
The S-diketone ligands were screened for antibacterial activity against Pseudomonas Aeurogenosa and Escherichia
coli and fungicidal activity were tested against Aspergillus Niger and Trichoder ma.
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INTRODUCTION

B-diketones are among the most widely used ligandsoiordination chemistty. These compounds can exist in
solution as well as in solid as keto and enol tagis. Since the enolic hydrogen is labile, it carrdplaced by a
metal cation to form a six membered chelate rirfie f-diketonate complexes thus formed have been the tip
hundreds of papers and reviéiisThe research being stimulated by the versatilftyhese compounds as NMR
shift reagents laser chelat8sextraction agenfschemical and photochemical catal§sis well as their biological
activities as evidenced from their anticafcemti-tumot®, anti-oxidant’, anti-inflammatory?, anti-viral® and
immunomodulatory activitié$

The synthesis and characterizationBafiketones is of tremendous importance. By focugsin these aspects and
earlier research on biologically active of orthadigxy acetophenone containifigdicarbonyl moieties, we are
reporting in this communication, synthesis, speéetnd biological studies ¢f-diketone.

MATERIALS AND METHODS

Experimental

Micro analysis of the ligand are performed at tte€al Drug Research Institute (CDRI), Lucknow {#)dThe'H
NMR spectra of ligand was recorded on EM-360 spettotometer at RSIC, Punjab University, Chandigarh
(India). IR spectra of ligand were recorded in K®tlet on a FTIR-4100 Jasco in the region 4000-¢t@0.
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Synthesis and Characterization of-diketones
The method used for synthesis of diketones invoiwessteps.

Synthesis of 2- Hydroxy Acetophenone:

The equimolar quantities of substituted phenol acetic anhydride were taken in to 500ml round bo&d flask
and 5ml pyridine was added. The reaction mixturs kept overnight and then it was poured in to cedslke, thus
two layers were formed in which upper layer corda@ster, separated by separating funnel and wasttad
distilled water for two to four times followed b$@NaOH solution .

The obtained pure ester was subjected to Friegarggement. Ester (1mol) was slowly added in powdiere
anhydrous aluminum chloride (1-5mol). The mixturasviheated in an oil bath for one and half houralmved to
cool. The mixture was then kept overnight in crushee with 5-6 drops of concentrated HCI to fornegpitate. It
was separated by filtration and recrystallised byimum quantity of ethanol to obtain pure produSame
procedure was used for the synthesis of other 2etxydacetophenones.

0]
OH  ac0,Py. /©/ N ACIA
R acetylation R 0o

Synthesis offf-diketones:-

1, 3 diketones were obtained by the reaction ofttuibed 2- hydroxy acetophene with 3,4,4-triethtvenzoic acid
in pyridine and POGlat room temperature. The ester obtained (1) wasested into 1,3 dione(2) by the Baker-
Venkataraman rearrangement.

OH

)

)

Equimolar amount of compounds 1 and 2 were dissolue50ml| dry pyridine. The reaction mixture wa®rth
cooled to OC and (0.06 mol) phosphorus oxychloride was addeg@ @ise maintaining temperature below @0
The reaction mixture was kept over night at roomgerature. It was then poured on crushed ice wibrous
stirring. The crimson coloured solid ester obtaimex filtered and washed several times with icelewhter. Ester
(3) was then crystallized with distilled ethanoluri® of compound was checked by TLC. 0.03 moleteres
(Compound 3) was dissolved in 15ml of dry pyridifie. this, powdered KOH (1gm) was added and thetim@ac
mixture was stirred on magnetic stirrer at roomgenature for 3 hours. It was then poured over @dshe and
acidified with concentrated HCL. Thus obtained ®ell coloured product (compound4) was recrystallif@n
ethanol

OEt
O
I Q R OEt
R2 oH OEt POClIj, Py. R2 o
HO ’
+ 6-8 hr. R
Rs OEt 3
o OEt 0
Compound 1 Compound 2 Compound con b
, Py.
3-4 hr. rt.
Compound 4
Scheme-1
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(Yield 50-55%). Purity of all synthesizgddiketones was checked by TLC using silica gel mredting points. The
overall reaction is presented inschemel.

Antimicrobial activity

The antibacterial activity of free ligands and coh{DMF solvent was tested in vitro against grame -bacteria
(Pseudomonas Aeurogenosa) and gram —ve bacteri&.Coli) by paper disc method [15]. Sterile (10mm) diameter
Whatmann No. 42 paper discs were soaked in differemcentrations of the ligand (250ppm and 500pipn)MF,
dried and then placed on the lawn culture of notrégyar plates. The plates were then incubate®4brat 37 °C and
the inhibition zone around each disc was measurbd.results obtained were compared with known &otids,
Ciprofloxin (TABLE V). Three replicates were takand average value is given.

The ligand and control were screened for antifursgdlvity against the funghspergillus niger and Trichoderma at

250ppm and 500ppm levels respectively by mycelawdright method The culture of fungi were purifieg single
spore isolation technique. The glucose nitrate (&Yium was used for the growth of fungi. The migdddiomass
was then dried along with filter paper in an ovea®5+5 °C to constant weight, cooled and finalBigihed. The
mycelial dry weight (MDW) was obtained by subtragtithe weight of mycelium free filter paper fronmdl dry

weight [16]. Three replicates of each treatmentewepeated in all experiments. The MDW was corteeteh time
by subtracting the dry weight obtained from inceldaflask under similar experimental conditions. Bedds of

MDW in mg are presented in (TABLE VI). The percaggeerror was found to be + 0.01. The percent deeréa
mycelia dry weight to the test compound in eacleaaas calculated and tabulated in terms of avepageentage
inhibition. The results indicate that the ligandiais metal complexes arrested the growth of fungi.

RESULTS AND DISSCUSSION
Characterization of ligands-
All synthesized ligands were stable to air and mooés Soluble in ethanol, methanol, chloroform hticomethane
and insoluble in water and ether. The structuratuies of ligands were elucidated with the helpelgimental
analysis.

Table:-1 Physical and analytical data ofi- diketones

Ligand A RF; = (,\;/'I.Vl\:/.) M.P. °C \Ei;f)l)d Colour - %Fﬁund (Cgllcd. =
L [H| H|H C2(13H72§O‘5 89-90 | 65%| Yellow (S;Z (gjg: : _
L |H| H |cH Cz(zskgg?s 120-122| 72%| Yellow (ggjgg) (g:g) _ _
L |H|ch| szazéoo)sCI 131132 | 75% | Yellow (ggzgé) (g:gg) (g'gg) _
L. |H| H | Cﬂazg%ﬁc' 135136 | 70% | Yellow (g}:g% (g:ié) (g:gg) _
L |H| H | Br Cﬂazg%”’Br 128130 | 68% | Yellow ég:;g) (g:(l)g) - é;:gg)

One reprsentive ligandL-(5-bromo-2-hydroxyphenyl)-3-hydroxyl-3-(3,4,5triehoxyphenyl) prop-2-en-1-one was
scanned for IR, *H nmr,**Cnmr and mass spectrum. Following are the scamesigits are given below.

IR Spectral studies
IR(cm-1) (KBr) spectral data of compound:
3498 cm-1 (hydroxyl moiety), 2945 cm-1 Aliphatiasyetrical streteching) , 2908 cm-1(Asymmetricattning)

'H NMR spectral studies

'"HNMR (CDCI3) spectral data of compound

1.433 ppm (t, 9H, -CH group), 4.1% ppm (q, 6H, -Ch2 group), 6.63-7.84ppm (5H, from aromatic ring), 12.@6
ppm (s, Phenolic —OH), 15.36ppm (s, Enolic —OH).
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BCNMR Spectra
3¢ NMR (CDCI3) spectral data of compound (50 MHz, GRS/ ppm) of the ligand, shows peaks at 14.86, 65.12,
91.62, 105-153, 178.84, 193.43.

Mass Spectral Studies
Mass spectrum were found to match with the themaktxpected values as Ffeak observed at 449.2 with 100%
and ES value was matched with 451.1 with 100% abundances.

Antifungel Activity

The percentage of inhibition of growth of both fudge to ligand was found to be in the order L,> L;> Ls> La.
The probable correlation between structure andiigcttan be established, that the presence of kaloydroxy
and ethoxy group in the ligand moiety enhances durigxicity. It is suggested that the compound hgvi
antimicrobial activity may act either by killingehmicrobes or inhibiting the multiplicity of micreb or blocking
their active sites

Antibacterial Activity

It can be seen that the ligands show weak to moglawivity with 10- 18 mm zone of inhibition at®@pm and 12
— 22 mm zone of inhibition at 1000 ppm concentrafir both the organisms. Standard drug Ciprofloxatowed
very high activity with 27-30 mm zone of inhibiti@t 500 ppm and 34-38 mm at 1000 ppm concentratioier the
same conditions. The probable correlation betwerrctsire and activity can be established, thatptesence of
halogen, hydroxy and ethoxy group in the ligand etwincreases toxicity towards bacteria. Inhibitewtivity of
ligand may be attributed due to either by Kkillitng tmicrobes or inhibiting the multiplicity of midses or blocking
their active sites.

Table 2. Yield of Mycelial Dry Weight (MDW) in mg(% of inhibition)after 168hrs.

Ligand Aspergillusniger Trichoderma
’ 250ppm | 500ppm | 250ppm | 500ppm
Control 55 55 62 62

L1 | 48(12.72)| 35(36.36) 56(9.62) 45(27.41)
L2 | 42(23.62)] 31(43.63) 45(27.41) 34(45.16)
L3 | 36(34.54 | 25(54.54 | 42(32.25 | 31(50

L4 | 41(25.45 | 33(40 | 47(24.19 | 36(41.95
L5 | 40(27.27)] 31(43.63) 47(24.19) 35(43.54)

Table 3. Antibacterial activity of ligands

Diameter of inhibition zone (mm)
Test Compound E. Coli Pseudomonas Aeurogenosa
500 ppm| 1000 ppm| 500 ppm 1000 ppm
Ciprofloxacir 27 34 3C 38
Ly 13 15 18 22
L, 12 14 15 19
Ls 10 12 11 14
Ly 11 14 14 17
Ls 11 14 13 15
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