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ABSTRACT

Antibacterial and antifungal agents are widely usedhe management of infectious disease but nfdsien have
developed resistance to micro-organism. To overctseproblem and to lower the side effects, mgmyr@aches
can be utilized. Benzophenone derivatives arertegdo have the broad spectrum of biological atite. In the
present study we have screened benzophenone des/ab-k against six bacterial species viz gram positive
(Bacillus subtilis and Staphylococcus aureus) amdng negative (Pseudomonas aeruginosa, Salmongtlai,ty
Proteus vulgaris, Shigella flexneri) bacteria. Alsmmpound®a-k were tested with six fungal species viz (Candida
albicans, Aspergillus niger, Fusarium solani, Agpikus flavus, Botrytis cinerea, Candida kruselhe obtained
results showed that the synthesized compobads exhibited moderate to good activities againstth# tested
strains. CompoundSa, 5c, 5d, 5f and 5g have shown good antibacterial and antifungal atitg against selected
strains.
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INTRODUCTION

Infections diseases represent a critical issuénéalth and the major cause of morbidity and mdytatiorldwide.
Despite significant progress in human medicinegdtibns diseases caused by microorganisms areassélrious
threat to public health. The impact is even gremteieveloping countries due to unavailability aédicine in all the
locations, the practice of self-medication andeheergence of microorganism drug resistarithe development of
resistance to current antibacterial therapy coesnto drive the search for more effective agentsaddition,
primary and opportunistic fungal infections congrto increase the number of immune compromise@matithose
suffering from such as AIDS or cancer or who handasgone organ transplantation.

In recent years, the incidence of fungal and bedtafections has increased dramatically. Theeasjgtead use of
antibacterial and antifungal drugs resulted instesice to drug therapy against bacterial and fuinfgdtions which
led to serious health hazards. The resistance dé wpectrum antibacterial and antifungal agentsimisiated
discovery and modification of the new antibacteaiadl antifungal drugs.

Benzophenones are a class of compounds obtainedrfatural productsor by synthetic methodsThe structural
features of benzophenones have been of tremendterest in medicinal, chemical and industrial feelany
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benzophenone derivatives are reported to havertstspectrum of biological activities, such as GiPressaft
antimalarial, antimitoti®, antiprotozodl antiulcef, antibacteridl antioxidant, spermicid&] antitumot?, and anti-
inflammatory? activities. The aim of this study was to investigantibacterial and antifungal effects of
benzophenone derivatives against a panel of baced fungi.

MATERIALS AND METHODS

Chemicals were purchased from Aldrich Chemical T1aC was performed on aluminium-backed silica plateth
visualization by UV-light. Melting points were deteined on a Thomas Hoover capillary melting poipparatus
with a digital thermometer. IR spectra were recdrgreNujol on FT-IR Shimadzu 8300 spectrometer #hdNMR
spectra were recorded on a Bruker (300 MHz) spewtter in CDCJ. Chemical shifts were recorded in parts per
million downfield from tetramethylsilane. Mass stracwere obtained with a VG70-70H mass spectromeetelr
elemental analysis results are within 0.4% of #iewated value.

Chemistry

The synthesis of the hitherto reported title comqusba-k is as outlined in scheme 1. Hydroxybenzophendiaes
on reaction with ethyl chloroacetate affords effyhroyl-4-methylphenoxy) acetat2a-ein excellent yield, which
on alkaline hydrolysis afforded (2-aroyl-4-methydmioxy)ethanoic aci®a-e Compounds3a-e on condensation
with substitutedaromatic aminesda-c in presence of boron trifluoride etherate and dgnzZgne furnished
benzophenone analogues, (2-aroyl-4-methylphenmetpanides(5a-kj.

NaOH/HZO
CICH,COOC,H
-2 25, C,H;OH
K2C03/Acet0ne
R
H;C 4a-b
2a-e 3a-e

la-e
a: Ri=R;=H, R,=Cl a:R=H
b: Rj=R,=R;=H b:R=Cl
¢ Ry=R3=H, R=Br ¢: R=O(CH,),NEt,
d: Ry=R;=H, R,=Cl
e: R;=R,=H, Ry=0CH, a: R=Cl, R;=R,=H, R,=Cl
BF; etherate b: R=Cl, R;=R,=R3=H
Dry CeHq c¢: R=Cl, R,=R;=H, R=Br
d: R=Cl, R;/R;=H, R,=C1
e: R=Cl, R;= R,=H, R,=OCH,
H,C + R=H, R;=R,;=H, R,~ClI
Sa-k g R=H, R,~R;=H, R;=Br
h: R=H, R,= R,~H, R;—OCHj,
Scheme 1 i: R=O(CH,),NEt,, R, =R;=H, R,=Cl
j: R=O(CH,),NEt,, Ry=R;=H, R,=Br

k: R:O(Cﬁz)zNEtz, R1: R2:H, R3:OCH3

Antimicrobial activity

The in-vitro antimicrobial activity of all the synthesized conupads5a-k at different concentrations (20,40,60 and
80 pg/ml) were studied by agar well diffusion metHd®against six bacterial specieiz gram positive(Bacillus
subtilis and Staphylococcus aureugind gram negative(Pseudomonas aeruginosa, Salmonella typhi, Proteus
vulgaris and Shigella flexneri)bacteria. Also compoundsa-k were tested with six fungal specieiz (Candida
albicans, Aspergillus niger, Fusarium solani, Aggplius flavus, Botrytis cinereaand Candida krusei).All the
organisms were obtained from stock cultures whigrenmaintained on nutrient agar medium and Sabdigau
dextrose agar medium at °@ then subcultures in nutrient broth at’Gy prior to each antimicrobial test. The
antibacterial activities of all the synthesized pounds were compared with standard drug streptomgaoid
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antifungal activity with fluconazole. The zone aohibitions was determined by measuring scale asstzardard
proceduré’. The experiment was repeated thrice, the mearesalere tabulated.

RESULTS AND DISCUSSION

Antimicrobial and antifungal activity

The antibacterial activity of the synthesized compis5a-k was assessed in comparison with streptomycin and
antifungal activity with fluconazole as standardgh against the Gram-positive, Gram-negative biacterd fungal
pathogens using agar well diffusion method andréselts are summarized iffigble 1, 2) The obtained results
showed that the synthesized compoubdsk exhibited moderate to good activities againsttedited strains.
Compound$a, 5c¢, 5d, 5and5g have shown good antibacterial and antifungal a@s/iwhile compoundsb, 5h-k
exhibit moderate activities against selected osggasiat the concentration 80 pg/ml compared to tdredards (20

pag/mi).

Table 1: Antibacterial activity of compounds 5a-k

Zones of Inhibition of bacteria in mm
Compd Conc in | Bacillus | Pseudomonas | Salmonella | Proteus | Shigella | S. aureus
pg/ ml | subtilis aeruginosa typhi wulgaris | flexneri

20 14 9 16 10 12 11

5a 40 21 13 21 13 14 19
60 23 19 25 18 18 22

80 28 22 28 28 25 24

20 6 6 7 9 5 9

5b 40 7 8 9 10 9 10
60 9 12 12 10 9 11

80 12 15 14 12 12 15

20 13 9 8 8 8 8

5c 40 21 13 11 8 12 10
60 23 18 13 9 15 13

80 27 22 22 12 18 19

20 12 8 10 7 8 8

5d 40 20 11 12 14 12 11
60 23 17 13 15 18 15

80 28 22 23 22 25 21

20 9 7 9 6 9 9

5e 40 10 7 11 10 14 11
60 13 10 11 12 16 12

80 17 13 14 17 20 16

20 10 10 18 8 11 10

5f 40 19 14 21 13 17 13
60 21 17 25 19 19 17

80 25 20 28 26 26 20

20 10 14 9 7 11 8

59 40 18 19 14 11 13 10
60 20 21 19 14 19 16

80 24 22 23 18 24 19

20 6 7 8 8 6 9

5h 40 7 9 9 9 7 14
60 7 13 12 11 10 18

80 12 16 15 18 15 21

20 7 9 9 8 5 8

5i 40 7 11 11 13 9 9
60 9 13 12 15 11 13

80 1C 17 14 19 16 16

20 8 7 9 6 7 9

5j 40 11 11 9 7 7 11
60 12 12 10 9 10 11

80 15 17 15 14 14 15

20 9 6 8 6 8 8

5k 40 8 10 11 7 9 11
60 11 13 13 8 9 13

80 13 16 16 13 12 18
Streptomycin 20 35 23 30 33 29 25
Control - - - - - - -
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Table 2: Antifungal activity of compounds 5a-k

Zones of Inhibition of bacteria in mm
Compd Concin C. A. F. A. B. C.
pg/ ml | albicans | niger | solani | flavus | cinerea | krusei
5a 20 15 9 8 13 16 16
40 22 12 14 18 18 18
60 25 19 19 21 18 20
80 28 29 23 27 21 24
5b 20 7 9 7 7 12 10
40 10 10 9 9 14 14
60 12 11 13 9 16 16
80 14 13 19 13 20 23
5c 20 9 8 10 12 18 10
40 11 9 14 19 20 11
60 14 11 20 22 22 14
80 22 15 24 25 24 19
5d 20 10 6 7 11 10 18
40 11 12 12 18 14 20
60 13 15 17 21 18 24
80 23 20 21 27 21 28
5e 20 9 6 7 9 10 10
40 10 11 9 10 12 14
60 12 14 10 16 14 16
80 16 18 17 19 14 22
5f 20 18 8 11 9 10 10
40 21 14 15 11 16 14
60 25 21 19 17 20 19
80 28 27 23 23 20 25
59 20 9 7 13 9 9 14
40 14 11 16 13 12 18
60 19 14 19 19 18 20
80 23 18 22 23 24 24
5h 20 8 8 6 6 10 9
40 9 9 9 9 14 11
60 12 11 14 9 18 13
80 15 18 18 13 21 18
5i 20 9 8 9 7 9 11
40 11 13 12 8 11 14
60 12 15 16 10 16 19
80 16 19 18 12 18 23
5j 20 8 6 7 8 10 9
40 9 7 7 11 10 11
60 10 9 12 13 12 13
80 15 14 19 17 14 18
5k 20 7 6 6 8 8 9
40 11 9 11 9 10 12
60 12 11 14 11 12 15
80 16 17 18 14 15 20
Fluconazol 20 29 32 27 33 35 39
Control - - - - - - -

The investigation on the structure-activity relaship shows that, in general the presence of hadapsg at the
phenyl rings enhanced the antibacterial and argduaction of the synthesized compounds.

It is worthwhile to note that compoué exhibits significant antibacterial and antifungatiaties, possibly due to
the presence of chloro group at ffera position of the phenyl rings. Besides compo&ddas less activity thala
may be due to the presence of chloro grougrthio position, also bromo substituted compoufdand5g exhibited
good activity. Further, the presence of methoxygsin compoun&eand5h and butoxy groups in compoungis
k may be responsible for their lesser activity.

CONCLUSION

In conclusion, a series of eleven compounds wereesedin vitro against six bacteria and six fungi. The
synthesized compounds have a great interest betimrgehave been few reports on the synthesis rtitdierobial
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studies of benzophenone derivatives cited in ttezaliure. In the present stud, vitro antimicrobial activity of
compoundsa, 5c¢, 5d, 5fand5g have shown good antibacterial and antifungal a@iagainst all the bacteria and
fungi tested.
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