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Abstract — The present work on is mainly on the synthesis of
various B-diketone ligands and their Cr(I11) complexes by
ultrasound irradiation method. By using the Baker-
Venkataraman rearrangement various ligands & their Cr(ll)
complex were synthesized and characterized by the different
spectroscopic analysis like UV, 'H-NMR, Mass, 3C-NMR,
IR, and elemental analysis. Biological activity like
antibacterial and antifungal were shown by the synthesized
compounds.
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. INTRODUCTION

For almost more than 120 years the p-diketones were used as
a ligand. For the first time in year of 1887 these derivatives
were synthesized. The nature of bonding and chelation was
elucidated by Morgan and Werner.[%? From the few years,
some - researchers -has working hard for designing and
synthesizing a class of ligands displaying linear cluster of
oxygen donors based on the adjacent synthesizing disposition
of phenol and 1,3 diketone groups having the aim of
formation of chains of closely spaced transition metals.[34! In
the early days of metallocene chemistry, the d-transition
metal B-diketone compounds were used widely as a starting
material.[°]

The B-diketone and their metal complexes have been
used as a model compound in the studies of physical
chemistry. for the transition metal they have been used as
chelating ligands.®1p-diketones are the bidentate ligands with
the probability of complexation with almost all the metal
ions,l! a wide variety of P-diketones and their metal
complexes have been synthesized and their properties such as
aggregation state or Lewis acidity, volatility, standard molar
enthalpies of sublimation, standard molar enthalpies of
formation, vapor pressure, enantioselective catalytic property
etc. have been studied.®

B-diketones have a broad spectrum medicinal
values, also they exhibit some of the biological activities,
such as insecticidal,l®d antiviral,*®  antibacterial,*]
antioxidant,*? anticancer®® and potential prophylactic
antitumor activity.[*41% it has also been used as anti-sunscreen
agent™® and recently it was reported that they having the
important pharmacophores for the HIV-Integrase (1N)
inhibitors.[*7]

In co-ordination chemistry, 1,3-diketones are widely
used.'81%1 These compounds can exist in solid and in
solutions in the form of keto and enol tautomers. The enolic
hydrogen is labile, and it can be replaced by a metal cation
and there will be the formation of six membered chelate ring.
Thus PB-diketones formed have the topic of papers and
reviews.[18-211

Il. MATERIALS:

Chemicals like dry pyridine, phosphorus oxychloride, HCI,
methanol, ethanol, powdered KOH, were used and the metal
used was Cr(l11). The analysis of all the elements was done
by using the Perkin Elemer 2400 CHN analyzer. Distilled
ethanol was used for recrystallization and for preparation of
the complexes. Melting points of all synthesized 1,3-
diketones and its Cr(I1l) complexes were determined using
the open capillaries and were uncorrected. The mass spectra,
UV, *H-NMR, 3 C-NMR, IR were recorded using (KBr) disc
of Jascco spectrophotometer

I1l. EXPERIMENTAL METHODS

A. Preparation of 5-chloro,
benzoate: Compound 1

To the mixture of 5-chloro, 2-hydroxy acetophenone
(1.709,0.01mol) and 4-ethoxy benzoic acid (1.66g,0.01mol),
a dry pyridine (5-6ml) and phosphorus oxychloride (POClIs)
about 1ml were added dropwise at 0°C with the constant
stirring. The reaction mixture was then kept for 4-5hrs in
ultrasonicator and after completion of the reaction it was
monitored by TLC. The reaction mixture was poured into
100ml HCI (1M) containing 50g of crashed ice and solid
obtained was filtered and washed with 10ml ice-cold
methanol and then with distilled water. It was then
recrystallized from ethanol.

A similar procedure was adopted for the preparation of other
compounds namely:

1) 2-acetylphenyl, 4-methoxy benzoate

2) 2-acetylphenyl, 4-ethoxy benzoate

3) 2-acetylphenyl, 4-bromo benzoate

4) 5-chloro, 2-acetylphenyl, 4-methoxy benzoate

5) 5-chloro, 2-acetylphenyl, 4-bromo benzoate

2-acetylphenyl, 4-ethoxy

B. Preparation of 1-(2-hydroxyphenyl)-3-(4-ethoxyphenyl)
propane-1, 3-dione[Lz]: Compound 2
For the preparation of 1-(2-hydroxyphenyl)-3-(4-
ethoxyphenyl) propane-1,3-dione, compound 1
(3.189,0.01mol) was dissolved in dry pyridine (about 10ml)
and to this powdered KOH (1.12¢,0.02mol) was added and
the reaction mixture was irradiated in ultrasound for 1-2hrs.
After completing the reaction, it was monitored by TLC and
the mixture was poured in ice-cold water and acidified with
conc. HCI the solid obtained was then filtered off and it was
recrystallized from absolute alcohol.

Yield: 80%; MP: 132°C. FTIR(KBr) cm™: 2982(-
OH),1718(C=0),1605(C=C), 'H-NMR (300MHz, CDCls-
d6); & =7.89 (q, 4H,Ar-H), 7.05 (m, 3H, Ar-H), 6.61

(s,2H,=CH-), 4.1(t2H,-OCH,),1.45 (g, 3H,-CH3),12.15
(s,1H,0H), 15.75 (s,1H,Enolic-OH),*C-NMR
(300MHZ,CDCl5),5  193.8(s,C-1,C=0),  91.2(5,C-2,-

CH=),179.0(s,C-3), 124(s,C-1°), 163.6(s,C-2"), 120(s,C-3"),
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135.9(s,C-4,), 128(s,C-5%), 131.9(s,C-6%), 121.5(s,C-
1°),129.5(d,C-2,C-6%), 114.4(d,C-3"°,C-5""), 161.5(s,C-
4°)64.0(s,C-7"",-CH2-), 14.6(s,C-8",-CHj3),
UV/Vis(DMSO)nm:360,410; EC-MS : 318.75 (M+23).

A similar procedure was adopted to prepare other
1,3-diketones namely 1-(2-hydroxyphenyl)-3-(4-
methoxyphenyl) propane-1,3-dione;1-(2-hydroxyphenyl)-3-
(4-ethoxyphenyl) propane-1,3-dione; 1-(2-hydroxyphenyl)-
3-(4-bromoyphenyl)  propane-1,3-dione;  1-(5-chloro,2-
hydroxyphenyl)-3-(4-methoxyphenyl).propane-1,3-dione; 1-
(5-chloro,2-hydroxyphenyl)-3-(4-bromoyphenyl)propane-
1,3-dione.

C. Preparation of Cr (I11) complex
1-(2-hydroxyphenyl)-3-(4-ethoxyphenyl) propane-1,3-dione
(6.369,0.02mol), anhydrous Cr (I1l) (4.00g,0.01mol) and
20ml anhydrous ethanol were added and the mixture was
irradiated in ultrasound for 1-2hrs. The precipitated solid was
washed with ethanol and recrystallized from ethyl acetate to
give crystals of Co (Il) B-diketonato.

Yield: 84% M.P: 292°C FTIR(KBr) cm™:
3219(0OH), 1674(C=0), 1604(C=C).

A similar procedure was adopted to prepare Cr(ll)
complexes of remaining 1,3-diketones.
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Scheme 1. Synthesis of1-(5-chloro,2-hydroxyphenyl)-3-(4-ethoxyphenyl)propane-1,3-dione and its Cr(lll)

complex

IV. RESULT AND DISCUSSION:
In the table 1, analytical data of synthesized compounds are listed.

% Found (calculated)
complex | Molecular formula | Mol. Wt C a Br Cl 0 Cr
61.34 | 4.83 25.53 | 8.30
ML, CarHas012Cr 629 1 6059|421 | " | 77 | 2549 | 813
62.38 | 5.24 24.44 | 7.94
ML, CasHas01,Cr 657 16177 488| " | 77 | 2419 7.05
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49.75 | 3.34 | 22.06 17.67 | 7.18
MLs CazHaBrOLCr 726 | 4881 |303]2213| T | 17.02 | 6.73
55.26 | 4.06 22.06 | 23.01 | 7.48
ML, CazHaeClO12Cr 697 5517|371 T | 2213 | 22.66 | 6.94
56.44 | 4.46 9.80 | 22.11 | 7.19
MLs Ca3Hs3sClO1,Cr 726 5632 | 412 | T 855 | 21.89 | 6.29
4543 | 280 | 20.15 | 8.94 | 16.14 | 6.56
Mo | CaHacCIBIOLCr | 795 1 4429 | 555 | 2023 | 829 | 15.98 | 5.93
Table 1: Analytical data for Cr (111) complex
The physical characteristics are recorded in table 2.
Sr No. | Compounds | % Yield | Time | Colour | Melting point
1 Ly 85 410 | Yellow 115°C
ML, 78 120 | Brown 232°C
2 L> 85 430 | Yellow 146°C
ML, 82 120 | Brown 274°C
3 L3 87 510 | Yellow 130°C
ML3 87 110 | Brown 295°C
4 La 82 420 | Yellow 164°C
ML, 82 120 | Brown 275°C
5 Ls 84 415 | Yellow 132°C
MLs 84 110 | Brown 292°C
6 Le 88 430 | Yellow 138°C
MLsg 88 110 | Brown 289°C

Table 2: Physical characteristics of ligands with their Cr(I11) complex

A. Antimicrobial activity

Antimicrobial screening?>%® was done by using the method
called Kirby Baur’s disc diffusion technique using dimethyl
sulfoxide as a solvent. The streptomycin was used as a
standard and the method were tested against bacteria such as
Staphylococcus: aureus and Bacillus subtilis (Gram +ve);
Escherichia coli (Gram-ve ) and against fungi eg. Fusarium
Oxysporum and Aspergillus niger.

A uniform suspension of a test organism of 24 hours
old cultures were prepared in test tube holding a sterile saline
solution. A 20 ml sterile Muller-Histon agar was then added
in each of the petri plates. The plates were rotated to ensure
the uniform mixing of micro-organism in agar medium which

was then allowed to solidify. Then by keeping sterile
whatman filter paper disc were dipped in the solution of each
compound and placed on labeled plates. These petri plates
were kept in refrigerator for half an hour for diffusion then
bacterial cultured plate incubated at 37°C for 24 hours and
fungal cultured plate were incubated at 30°C for 24 hours.
The antibacterial activity was examined by measuring the
diameter of inhibition zone formed. The zones were measured
in terms of mm. The results of antimicrobial activity of
synthesized compounds have shown that the transition metal
complex reveals the greater antimicrobial activity than that of
the ligand. The observed data of antimicrobial activity of
synthesized compounds and the standard is given in Table 3.

Compounds Zone of Inhibition in mm
Antibacterial activity Antifungal activity
Bacillus subtilis | Staphylococcus aureus | E. coli | Fusarium oxysporum | Aspergillus niger

L: 6 6 7 7 7
ML, 16 15 16 17 18
L. 7 7 6 8 7
ML, 17 16 15 15 16
Ls 7 7 7 7 7
MLs 16 15 16 17 17
L4 7 8 6 7 6
ML, 17 16 15 16 15
Ls 7 6 7 7 7
MLs 18 16 15 16 15
Ls 7 7 7 7 7
ML 17 16 17 16 18
Streptomycin 6 6 7 6 6

Table 3: Antimicrobial activity of 1,3 diketones and its Cr(111) complex

B. Solubility and Molar Conductivity

The new synthesized ligands and their metal complexes are
in the solid state and are very stable at room temperature. All
synthesized 1,3 diketones are soluble in common organic

solvents, and their Cr(l11) complexes are soluble in DMF and
DMSO. It was founded that complexes are conformable with
the ratio 1:2 for metal to ligand. The molar conductivity of all
complexes were measured in dimethyl formamide and values
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were observed between 25.2-39.4 ohm‘cm?mol* indicating

their non-electrolytic nature.?4!

Srno. | Complex | Conductance ohm™cm?mol? | Xdiax 108 | per(B.M.)
1 ML, 25.2 -328.17 3.52
2 ML, 25.8 -355.24 4.10
3 MLs 31.7 -389.67 3.68
4 ML4 39.4 -367.76 4.08
5 MLs 26.4 -345.89 3.72
6 MLs 35.8 -362.19 3.86

Table 4: Molar conductance and magnetic susceptibility of metal complex

Sr. no. | Compound IR (cmY) TV Mass specira

v(C=0) | v(C=C) | v(OH) | C-Brbond | M-O | Amafor >C=0 (nm) Donor atom
! l\}l_lil %82 1222 5215 562 410,370 270.28 0-0
2 | wis | a6 | 1814 | sare | om0 || oo
3 |vhi3 iééﬁ 1222 23?2 1033 567 412,360 319.15 0-0
| wil | aess | s | e I s
S | wis | 160 | 1867 | a0 b | 40 |87 | 00
o | wie | desr | 14 | sem | o | s | 40%0 | :ae | 00

Table 5: Infrared, UV and Mass spectral data of synthesized compounds

V. CONCLUSION

In the present work 1,3 diketones and its Cr(l11) complexes
were synthesized. on the basis of their spectral analysis the
structures were elucidate. The 1H-NMR and 13C-NMR
spectra revealed that the prepared diketones having
characteristics peaks due to presence of enolic proton and
phenolic proton adjacent to carbonyl group. The synthesized
compounds were screened in vitro for antifungal,
antibacterial and found to be promising candidates as new
antibacterial, antifungal agents.
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