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ABSTRACT

The present study reports the synthesis of &jgitrodiphenylmethanes from 2-bromoaniline anchfaldehyde in
acidic medium followed by nitration using potassiumtrate in 98% HSQ, Dichloro derivatives of 2,2
dinitrodiphenylmethanes have been synthesized mdnSayer's reaction. The chemical structure of these
compounds have been confirmed by UV-visible, FH&'B-NMR spectroscopic analysis. The compounds have
been screened for their antibacterial and antifulnayetivity.

Keywords : 2-Bromoaniline, Formaldehyde, 2,Dinitrodiphenylmethanes, Sandmeyer’s reactioringarobial
activity.

INTRODUCTION

The chemistry of 2,2 dinitrodiphenylmethane compounds had been ingat&d extensively for the last several
decades leading to new synthetic routes, varietstrofctures and their potential biological applwas[1-4]. The
survey of literature reveals that no attempt haanbmade to study the behavior of ‘Zjhitrodiphenylmethanes
derived from the condensation of 2-bromoaniline torchaldehyde. The infrared spectra of nitro grobpse been
the subject of detailed investigation during thestpseveral years [5-8]. It is well known that sede2,2-
dinitrodiphenylmethane compounds have anti-fungadl antibacterial activity. Nitroaromatics are halzars
chemicals that display several manifestationstaxicity, including skin sensitization [9], munotoxicity [10],
germ cell degeneration [11], inhibition of livenaymes [12] and also a conjectured carcinogenidi8}. Nitro
aromatic compounds are cytotoxic, it has been mepdhat their cytotoxicity is due to the generatid reactive
oxygen species such as superoxide radical aninglesioxygen and hydrogen peroxide [14]. Possibten&tion of
highly mutagenic or carcinogenic nitrocompoundsirisiuestionsbly of great environmental interest [DNijrated
polycyclic aromatic compounds (nitro PAC), umting nitrated polycyclic aromatic ketones, éaveen found
to be mutagenic as well as carcinogenic. Beld@nzathrone (3NB), a powerful bacterial mutageas first
identified by investigators using bioassay-direcbetttionation and chemical analysis of diesel sinis particle
extracts. 3NB is an effective human cell mutagégniicantly including mutations at the tk and hjpti in both
cell lines. Investigators have reported the faion of DNA adducts by 3NB both vitro andin vivo and urinary
metabolities of 3NB have been found in workers pationally exposed to diesel exhaust [16]. The gnes
investigation describes the synthesis, characte@izand antimicrobial studies of 2-@initrodiphenylmethane and
its dihalo derivatives.

EXPERIMENTAL SECTION

All the chemicals used were of GR grade obtainethfMerck, India and were used without further poaiion.
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The melting points of the compounds were determimgdligital Auto Melting point apparatus, Labronidhe
purity of the synthesized compounds were checkedl'b@§ using silica gel “G” as adsorbent and visualig
through Heber Scientific Mini UV viewer. IR spectnare recorded on a Perkin-Elmer Precisely Spectt00 in
the 4000 — 400 cthregion. UV - visible spectra were obtained on &ike- Ellmer Lamda 750 UV — vis spectro
meter using dimethyl sulphoxide as solvent in tB® 2 800 nm regions. Théd NMR spectral analysis were
performed on a JEOL 300 JMTC — 300 / 54 spectrometimg tetramethyl silane as internal standarden@bal
compositions of the synthesized compounds wereiedarout using Hitachi S-4800 field emissi@tanning
Electron microscope (FE-SEM) equipped with EMAKmental analyzer.

Synthesis

4,4-Diamino-3,3-dibromodiphenylmethane (DPM 1)

4,4-Diamino-3,3-dibromodiphenylmethane was prepared by thedeosation of 2-bromoaniline with
formaldehyde in acidic medium following the procezlueported by Scanlan [172-Bromoaniline (17.2029),
formaldehyde (1.505g) and conc. HCI (50mL) weretd@at about 6 for three hours in a RB flask (Scheme - 1).
The product formed was filtered, washed with wadew] dried in vacuum and crystallized in ethanobkourless
shining flakes of 4,4diamino-3,3-dibromodiphenylmethane (m.p.1°% was obtained.

4,4-Diamino-5,5-dibromo-2,2'-dinitrodiphenylmethane (DPM 2)

4,4-Diamino-3,3-dibromodiphenylmethane was nitrated using a méifranhydrous potassium nitrate and 98 %
sulphuric acid at ©C [18]. A solution of potassium nitrate (0.05 miml)conc. HSO, (18N) at C was added to
an ice-cold solution of 4H4liamino-3,3-dibromodiphenylmethane (0.025 mol) in congSBy (18N) drop wise
over a period of half an hour with stirring. Thargtg was continued for another three hours, kegphe reaction
mixture at §C. The reaction mixture was diluted by pouringveocrushed ice and was then neutralized with ice-
cold ammonia solution (1:1). The orange yellow dalias filtered, washed thoroughly with water andedir
(Scheme - 2). This product was recrystallised figtimyl alcohol-ethyl acetate mixture (90:10) andt tluanished
orange red flakes of 4;diamino-5,5-dibromo-2,2-dinitrodiphenylmethane [19] (m.p.246) was formed.

5,5-Dibromo-4,4'-dichloro-2,2'-dinitrodiphenylmethane (DPM 3)
4,4-Diamino-5,3-dibromo-2,2-dinitrodiphenylmethane (8.14 g) dissolved in 1ydtochloric acid (30 mL) was
diazotized at HC with sodium nitrite (16.9 g). The reaction mixturvas then added to a cold solution of cuprous
chloride (11.6 g) in conc.HCI (30 mL) (Scheme - Bhe crude product formed was chromatographed @sitann

of neutral alumina using petroleum ether — benzgn& v/v) as eluant [20]. The product thus obtairveals
crystallized from benzene — petroleum ether (1A as pure pale yellow flakes (m.p.245).

Antimicrobial screening
Thein vitro antimicrobial activity of the synthesized 2¢initrodiphenyl methane derivatives on selectedtdréa
Pseudomonas aeruginosa (NCIM 2026), Proteus vudg@MCIM 2027), Staphylococcus aureus( NCIM 2127),
Klebsiella pneumonia (NCIM 5082)ndEscherichia Coli (NCIM 2563and two fungiPenicillium notatum(NCIM
745) andAspergillus niger(NCIM 616)vas carried out. The antimicrobial action was &ddy sterile disc method
using concentration of 1mg/ml. Amikacin was usedaagandard for antibacterial screening and Flunalrawas
used as a standard for antifungal screening. Towtbrof the microbes was measured by recordinglifmmeter of
the inhibition zone.

RESULTS AND DISCUSSION

Mechanism
BR

Br: Br
H+
2 + HCHO —_— O O
H, NH,

DPM 1
Scheme -1
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Br
KNO;

98%H,S0,
H, 2

Scheme -2

NaNoO,

[ .

HC1

Scheme -3

The molecular formula is obtained from elementallgsis. The elemental analysis, molecular formuie melting
points are given in Table 1.

Table - 1 : Analytical data of the compounds

Elemental Analysis (%) Melting
Compound C A N 0 Br a Molecular Formula point ('C)
DPM 1 43.83| 3.42| 7.88 - 44.8]7 - 1812NBr; 115
DPM 2 34.98| 225 1259 1433 35.85 - 13N4O4Br2 215
DPM 3 3218 1.25 575 1328 32.93 146 13HeN,0.CLBr; 245

Spectral Analysis

UV - visible spectra

The DPM 1 show$,. value of 330 nm. The absorption band at 330 nduesto an p>x* transition of the amino
group of the compound. The DPM 2 shdws, value of 380 nm. This absorption band is due-tathtransition of

amino and nitro group. The absorption bands dughéonitro group of aromatic nitro compounds areegalty

hidden under the intense bands arising fromnther* transitions of the aromatic ring. The nitro grooping very
highly electron withdrawing in nature causes markathochromic shifts of the aromatic absorptiondsarThe
DPM 3 shows\s value of 332. This is due te#w* transition of the nitro group. The differencelf,.y value of all

these compounds indicates the formation of new camg in each step. The UV spectral data of thehggised
compounds are presented in Table 2.

FTIR spectra

IR spectrum of the DPM 1 and 2 show a band centarednd 1620 cthwhich has been assigned to the presence of
N-H bending vibration [21]. The absorption ban®860 and 3440 cthin DPM 1 and 3350 and 3500 ¢rdPM 2
corresponds to the N-H asymmetric and symmetrigtcdiing vibrations respectively [22]. The bandt 1523
and 1347 ciin DPM 2 and 1550 and 1350 ¢rin DPM 3 is due to asymmetric and symmefxi€O stretching
vibrations.The band at 1465 cfhin DPM 1 and 2 and 1450 ¢his due to C-H bend methylene group. C-H out of
plane bending occurs at frequency 750, 7707&tcn' in DPM 1, 2 and 3 respectively [23]. The band at
3072, 3200 and 3075 &nin DPM 1,2, and 3 is due to aromatic C-H groupe Band at 650, 650and 625tin
DPM 1, 2 and 3 is due to C-Br stretching vibratidine band at 850 cmin DPM 3is due to C-Cl stretching
vibration. The IR spectral data of the synthesisaaipounds are presented in Table 2.
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'H NMR spectra

The signal ab 3.84, 3.43 and 3.39 in DPM 1, 2 and 4 is due to imaethylene proton (s, 2H, Ph-@Rh). The
signal atd 4.74 and 4.20 in DPM 1 and 2 is due to four anpir@on (s, 4H, NH. The signal for aromatic proton
exist as a multiplet.
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Fig 1 UV — visible spectrum of 5,5Dibromo-4,4’-dichloro-2,2'-dinitrodiphenylmethane
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Fig 2 IR spectrum of 5, 3-Dibromo-4,4’-dichloro-2,2'-dinitrodiphenylmethane

Fig 3'"H NMR spectrum of 5,3-Dibromo-4,4'-dichloro-2,2"-dinitrodiphenylmethane

Table - 2 : Infrared and UV-visible Spectra of 2'-dinitrodiphenylmethane compounds

. Frequency of the peak (cth . UV- visible
Compound| v(N-H) | v(N-H) ”}(4)' (C-H) W(C-H) | v(C- | v(N-0) ”(())' W(C- | w(C- | spectrama
(Bend) | (Asym) (Sym) (Methylene) | (Aromatic) | N) (Asym) (Sym) Br) Cl) (nm)
DPM 1 1620 3350 3440 1465 3072 1175 - - 650 - 330
DPM 2 1620 3350 3500 1465 3200 1175 1523 1347 650 - 380
DPM 3 - - - 1450 3075 - 1550 135 62b 850 332

Antimicrobial activity studies

The results of the antibacterial and antifungalesning of the 2/initrodiphenylmethane derivatives with
Pesudomonas aeruginosa, Proteus vulgaris, Stapbgtas aureus, Kibsiella pneumonias, Escherichiai,Col
Penicillium notatum and Aspergillus nigby sterile disc method are given in Table 3. Tylesized compounds
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exhibited varying degree of antibacterial and amnifal activity against the test organisms. The tdulesit which
attached to the benzene ring, affected the antiiat and antifungal activity. The zone of inhibiti differs with
respect to the different positions of the substitseof 2,2-dinitrodiphenylmethane derivatives. With same
substituent but different position in the benzang,rthe activity are affected differently. Fronetfiable 3 it is seen
that the DPM 1 shows the highest antibacteriaivagtiwvith the zone of inhibition 20mm againStaphylococcus
aureusand antifungal activity with the zone of inhibitid 7mm againsPenicillium notatum and Aspergillus niger
The DPM 2 shows the highest antibacterial actiwitth the zone of inhibition 16mm againSscherichia Coliand
antifungal activity with the zone of inhibition 12magainstPenicillium notatumThe DPM 3 shows the highest
antibacterial activity with the zone of inhibitidt¥mm againsStaphylococcus aurewndantifungal activity with
the zone of inhibition 10mm againBenicillium notatum and Aspergillus nigékpparantly chloro substituent on
the benzene ring is the most active substituentnRhe Table 3 it is clear that all the newly sysilied compounds
are highly active against the bacteB#aphylococcus aureus and the fungi Penicilliumatwh According to
Overtons concept of cell permeability, the lipid mi@anes that surround the cell favours the passtgely the
lipid soluble material due to which lipid solubjlits an important factor, which control antimicrabactivity[24].

Table 3: Invitro antimicrobial activity of compound s and their inhibition zone in mm

Micro oraanism Zone of Inhibition (mm)
9 DPM 1| DPM 2| DPM 3| Amikacin Flucanazole
Bacteria . 12 10 12 25
Pesudomonas aeruginoga
Proteus vulgaris 18 10 13 25
Staphylococcus aureus 20 13 17 28
Klbsiella pneumonia 13 11 12 20 -
Escherichia Coli 10 16 9 28 -
Fungi )
Penicillium notatum v 12 10 20
Aspergillus niger 17 10 10 - 18
CONCLUSION

In the present study, some new’zjhitrodiphenylmethane derivatives have been s3sited and characterized by
UV-visible, IR and'HNMR spectral analysis. The antimicrobial data shbat all these compounds are active
against pathogenic species. Moreover, the studiesy ghe significant antimicrobial activity tS8taphylococcus
aureusand Penicillium notatumThe compounds also inhibit the growth of fungil d&racteria to a greater extent as
the concentration is increased. The compounds eamsbd as potent antibacterial and antifungal agé&nirther
study is needed for the identification of activeesilt is essential to predict the leading molecael drug like
property at the onset of drug design which willgseih drug development.
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