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ABSTRACT

A series of substituted 8-arylazo 7-hydroxy 4-metbymarin (4a-4g) were synthesized and in-vitraleation for
their preliminary antibacterial activities againg&.coli, Staphylococcus aurous, Bacillus subtiligld@seudomonas
aeroginosa were carried out by agar-well diffusiorethod. Initially, the diazotized primary aryl ared 3a-3g
were synthesized and followed by coupling with drdnyy 4-methyl coumarin. The synthesized compouraie
structurally elucidated by UV, IRHNMR and Mass spectroscopy. These compounds neiigied in azo and
hydrazone tautomeric equilibrium. Solvatochromitdégor of the compounds was also investigated bgystg
their UV-visible spectra of different organic salt® Zone of inhibition results revealed that theduct 49
exhibited greater antibacterial potential againditl@acterial strains and other compound&{4f) showed moderate
activity and compared to standard antibiotic, Anilpic Finally, it was concluded that the compounkaving
coumarin nucleus bearing sulfonamide and -N=N- fiomal groups in same molecular structural frambe t
compound 4g had tremendous zone of inhibition ageitaphylococcus aurous and Bacillus subtilis evisther
compounds were responsible for moderate antibadtetivity due to structural presence of nitroettmoxy and
methyl group in phenyl ring. The change in the imam absorbance of the synthesized compounds feredif
solvents was determined and the solvatochromiceptgmf the compound showed a medium red shiftshiosved
moderate solvent dependency over the bathochrdrific s

Keywords: 7-hydroxy 4-methyl coumarin (HMC); solvatochromisulfanilamide; diazotization; antibacterial
activity

INTRODUCTION

Azo compounds are a very important class of chdnsighstances receiving much more attention in &fien
research. Literature survey revealed that the ams thave been widely used in dying textile fibdaigmedical
studies and advanced applications in organic sgittes well as shows variety of interesting biatagiactivities
including antibacterial [1] and antifungal actiesi [2]. The synthetic heterocyclic azo compounde teeen widely
used in different pharmacological actions includamgibacterial [3], antiviral [4]anti-fungal [5] and antioxidant
activities [6]. It has been already reported thatmedicinal properties of azo compounds partibufaepared from
various organic compounds viz. acetyl salicyliaddathymol, para-amino salicylate afichaptholetc. Depending on
the substituted in the ring system of 7-hydroxy dtmyl coumarin derivatives have been a huge rafdéotogical
activities including antioxidant, antimicrobial, tauiral, anhelminthetic antitumor and anticoagulativity. In
addition to this application 7-hydroxy 4-methyl coarin bearing azo moiety was extensively used athstic dyes
and no antimicrobial evaluation has been repoi$eq.the inadequate of biological information cobttraced on
the synthesis of azo derived candidate substitwtti@-8 position of 7-hydroxy 4-methyl coumarin etgi In view
of such biological reports, the present researchkv® aim to design and develop the synthesizedonfie new
potential 7-hydroxy 4-methyl coumarin candidatesirb®y azo moiety and explored theém-vitro antibacterial
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action. A series of arylazo compounds incorporaéinh@-8 of 7-hydroxy 4-methyl coumarin moiety byeaupling
reaction. Some of medicinal interest compoundsainimg azo moiety as follows

Basalazide (anti-inflammatory) Sulfasalazine (anti-ulcerative calitis)
MATERIALSAND METHODS

I nstruments and methods

The chemicals used in the present studies arerthetjc grade, Merck company Ltd. The M.Ps. weremeined

by open capillary method and uncorrected. The prsdwere characterized by IR (JASCO FT/IR 4100
Spectrophotometer using KBr dis¢HNMR (Bruker *HNMR 400MHZ) using TMS as an internal standard), UV
(JASCO V-630 Spectrophotometer), LC-MS (Shimadzisdapectrophotometer) and elemental analysis was
carried out by using Perkins ElImer-2400 C H N/ Siser system.

Synthesis of substituted 8-arylazo 7-hydroxy 4-methyl coumarin [7]

To a stirred suspension of sulfanilamide/aromatiéna (0.87mmole) in water (3ml), conc. HCI (3ml) was add
with heating until complete dissolution and was ledoat 8C on ice bath. To this mixture, NaN@0.9mmole,
60mg) dissolved in a minimum amount of water wasvl added with stirring for 15 mins. Then, it Haeen added
to an ice cold solution of 7-hydroxy 4-methyl couma(HMC) (0.9mmole) and sodium hydroxide in ethino
(20ml). The reaction mixture was allowed to sti(@8&’C) for one hr and then the solid was collectediltgafion.
The crude products thus obtained, were dried acrystallised from ethanol to give corresponding poonds (4a-

4q).
R
o

R
1(a-g)
l NaNO,/0-5° N
HO. 0._0 R _ NaOH  HO OO
+
=~ F < %N _ =
N|cl
CH,4 CHj
3 2(a-g) 4(a-g)

R=4-SQH, 4-NG,, 3-NQ,, 4-CH;, 2- CH; 4-OCH; 4-SGQNH,

Characterization of newly synthesized (4a-4g) compounds

4
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(E)-4-((7-hydr oxy-4-methyl-2-oxo-2H-chr omen-8-yl) diazenyl) benzenesulfonic acid (4a)

Yield: 75%, M.p >300C, Rf 0.7, Brick red, IR (KBr) cat 3250 (OHstr.), 3030 (Ar-H), 1698 (C=0 str. of lare),
1491(-N=N-), 1621(C=C str. coumarin), 1350, 11584Str. sulfonic acid), 832(Ar-CH deffHNMR (CDC}) &:
6.35(s, 1H, coumarin H-3), 2.45(s, 3H, gH7.87 (d, 1H, coumarin H-5), 7.25 (d, 1H, coumatl-6), 7.65-8.22 (m,
4H, Ar-H); Analysis calcd for ¢H;.N,O3 : C, 53.33; H, 3.36; N, 7.77, S, 8.90 Found: C383H 3.43; N 7.76, S,
8.85.

(E)-7-hydr oxy-4-methyl-8-((4-nitr ophenyl) diazenyl)-2H-chr omen-2-one (4b)

Yield: 85%, M.p 255-26%C, Rf 0.6, yellow, IR (KBr) crt 3225 (OH str.), 3030 (Ar-H), 1710 (C=O str. ofttae),
1460 (-N=N-), 1621(C=C str. coumarin), 1550, 138Dj str.), 835(Ar-CH def)’HNMR (CDClk) 5:9.65 (s, 1H,
OH), 6.24 (s, 1H, coumarin H-3), 2.42(s, 3H, £H.83(d, 1H, coumarin H-5), 7.12(d, 1H, coumati®), 7.65-
8.42(m, 4H, Ar-H); Analysis calcd for,gH1N3Os : C, 59.08; H, 3.41; N, 12.92;Found: C 59.05; B93.N 12.82;
m/z: 325.07 (100.0%), 326.07 (18.6%).

(E)-7-hydr oxy-4-methyl-8-((3-nitr ophenyl) diazenyl)-2H-chr omen-2-one (4c)

Yield: 65%, M.p 265-27C, Rf 0.7, yellow, IR (KBr) crt 3230 (OH str.), 2985 (Ar-H), 1720 (C=O str. ofttae),
1455(-N=N-), 1626(C=C str. coumarin), 1545, 134@¢Nstr.), 855(Ar-CH def)HNMR (CDCly) 8:9.65(s, 1H,
OH), 6.24 (s, 1H, coumarin H-3), 2.42(s, 3H, £H.83(d, 1H, coumarin H-5), 7.12(d, 1H, coumatitd), 7.65-
8.42(m, 4H, Ar-H); Analysis calcd for,gH11N3Os : C, 59.08; H, 3.41; N, 12.92; Found: C 59.02; B73N 12.90;
m/z: 325.07 (100.0%), 326.07 (18.6%).

(E)-7-hydr oxy-4-methyl-8-(p-tolyldiazenyl)-2H-chr omen-2-one (4d)

Yield: 65%, M.p 280-29TC, Rf 0.7, red, IR (KBr) cat 3230 (OH str.),2885 (Ar-Ch), 3020 (Ar-H), 1715 (C=0 str.
of lactone), 1445 (-N=N-), 1620 (C=C str. coumar835(Ar-CH def);"HNMR (CDCl) 8:9.82 (s,1H,0H), 6.22(s,
1H, coumarin H-3), 2.32 (s, 3H, GKl 2.47(s, 3H, Ck), 7.87(d, 1H, coumarin H-5), 7.11(d, 1H, coumati+b),
7.45-8.56(m, 4H, Ar-H); Analysis calcd for£1:,N,O5 : C, 69.38; H, 4.79; N, 9.52; Found: C 69.35; M54.N
9.45; m/z: 294.10 (100.0%), 295.10 (19.2%), 29§11&%).

(E)-7-hydr oxy-4-methyl-8-(o-tolyldiazenyl)-2H-chr omen-2-one (4€)

Yield: 65%, M.p 255-261C, Rf 0.7, red, IR (KBr) cat 3230 (OH str.),2955 (Ar-C), 3020 (Ar-H), 1725 (C=0 str.
of lactone), 1460 (-N=N-), 1620 (C=C str. coumarir§5(Ar-CH def);'HNMR (CDCk) 5:9.56 (s, 1H, OH), 6.23(s,
1H, coumarin H-3), 2.25 (s, 3H,_ GK 2.47(s, 3H, Ck), 7.96(d, 1H, coumarin H-5), 7.05(d, 1H, coumati+6),
7.09-7.88 (m, 4H, Ar-H); Analysis calcd for;#£1,4JN>O3 : C, 69.38; H, 4.79; N, 9.52; Found: C 69.35; H%4.N
9.45; m/z: 294.10 (100.0%), 295.10 (19.2%).

(E)-7-hydr oxy-8-((4-methoxyphenyl) diazenyl)-4-methyl-2H-chr omen-2-one (4f)

Yield: 85%, M.p 265-27TC, Rf 0.8, red, IR (KBr) cat 3330 (OH str.),2865 (Ar-OCH, 3050 (Ar-H), 1720 (C=0
str. of lactone), 1485 (-N=N-), 1620 (C=C str. cauin), 835(Ar-CH def):'HNMR (CDCL) 8:9.56 (s,1H,OH),
6.23(s, 1H, coumarin H-3), 2.25 (s,3H.§H2.47(s, 3H, Ck), 7.96(d, 1H, coumarin H-5), 7.05(d, 1H, H-6),%-.0
7.88 (m, 4H, Ar-H); Analysis calcd for,@4,4N,O, : C, 65.80; H, 4.55; N, 9.03; Found: C 68.75; H34.N 9.05
m/z: 310.10 (100.0%), 311.10 (18.7%), 312.10 (2.6%)

(E)-4-((7-hydr oxy-4-methyl-2-oxo-2H-chr omen-8-yl) diazenyl) benzene sulfonamide (4g)

Yield: 85%, M.p 285-29%C, Rf 0.7, Ruby red, IR (KBr) crh 3340 (OH str.), 3050 (Ar-H), 1715 (C=0 str. of
lactone), 1455 (-N=N-), 1620 (C=C str. coumarir3pi, 1170 (S@str. sulfonamide), 840 (Ar-CH def)JHNMR
(CDCly) 6:10.45 (s,1H,0H),7.39 (s, 2H, 9€H,), 2.52(s, 3H, Ch), 6.23(s, 1H, coumarin H-3), 7.96(d, 1H,
coumarin H-5), 7.05(d, 1H, coumarin H-6), 8.06-8(#% 4H, Ar-H); Analysis calcd for £gH13N305S, : C, 53.48;
H, 3.65; N, 11.63; Found: C 53.45; H 3.53; N 11n%3: 359.06 (100.0%), 360.06 (18.4%), 361.05 (4.5%)

Antibacterial activity by Agar-well diffusion method

Antibacterial activity of the synthesized compoundss evaluated by agar-well diffusion method [8].eCutrain
from each bacterial species was used for monitaaint@pacterial activities of the compounds. Bdatdawn was
prepared on 6 mm thick agar layer and kept for 30 im BOD incubator as described in the earlierorégd
method. The wells (6 mm depth) were prepared viighhelp of sterilized cork borer and each well Wased by 50
pL molten MH agars. Further, wells were filled vit00 pL aliquots of 1G®/mL synthesized compound. Plates
were incubated at 37°C for 24 h. Antibacterial \agti was evaluated by measuring the diameter ofegoaof
inhibition.  Ampicillin 100pg/mL was used as refece controls, for all the synthesized compoundshe T
synthesized compounds causing the zone of inhibid20 mm or more were considered highly activd drat
having a zone of inhibition less than 14 mm wassaered moderately active.
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RESULTSAND DISCUSSION

A series of 8-arylazo 7-hydroxy 4-methyl coumaréta{4g) were synthesized by coupling of diazoniumh st
sulfanilamide/Aryl primary amine derivatives 3(awith 7-hydroxy 4-methyl coumarin in presence ofdh The
precursor of HMC was synthesized by using mixtureesorcinol and ethylacetoacetate in presence P #is
reaction initially generate electrophilic diazoniwalt N,* from aryl primary amines and then coupled withctize
side of HMC to obtain desired above candidatesallnthe synthesized compounds the following pealesew
confirmed by FT/IR, those peaks range at 3218-31880-1455, 1610-1600 and 1720-1698’cwere assigned
the functional groups of —OH str., —N=N-, -C=C-aatin str. and C=0 str. af-pyrone of coumarin respectively.
The signal of amine group was not observed irfit¢MR spectral data and also not showed the absorptnd of
amine was in FTIR spectral data in all the synthdties 4a-4g. The compound 4g, showed IR peak86& and
1170 cm due to the presence of $6tr. of SQNH, and in 4c showed IR peak at 1360 and 1554due to the
presence of N@str. The NH proton of the S8H, group was observetHNMR at §7.39 ppm as singlet in
compoundig.

Solvatochromic study of newly synthesized compounds

The solvent effects of the products were studied¥rVisible spectrophotometer. The absorption seof these
dyes 4a-4g were recorded in different solvents edrecentration of 10to 10° M, and results are summarized in
Table-2. According to UV experimental data in TaBlehe synthesized dye 4b shows bathochromic shift 4-
dioxane and THF with respect to thg,xas compared to the other polar solvents. Thebmtlaromic shifts can be
attributed to the interaction H-atom of amino protf dyes with polar aprotic solvent such as THEadwse of
increase polarity of the dyes system, generalthénexcited state. Introduction of 4-nitrophenglazbstituent into
the 7-hydroxy 4-methyl coumarin at the C-8 positifives largest bathochromic shift compare to ottngkazo dyes
in all the solvents used. Other hand the presef@nitro phenylazo 4c at the C-8 position giveserto more
bathochromic shift, when compare to 4-methoxy pheroy4f in using solvent such as THF.

Antibacterial activity evaluation

Thein vitro antimicrobial activities of all the synthesizechgmounds 4a-4g) were evaluatedgainst gram positive
(S. aureussub-culture andB. subtilissub-culture) and gram negative bacteEac¢li MTCC 614andP. aeruginosa
MTCC 1035). The activity potentials were qualitaty assessed by the presence or absence of zankilmfion.
The results given in Table dhowed that the compourtly (E)-4-((7-hydroxy-4-methyl-2-oxo-2H-chromen-8-yl)
diazenyl) benzene sulfonamide have greater poteagian antimicrobial agent agairst aureusB.subtilis, E.coli
and P. aeruginosathan other compounds. The maximum inhibition zopesduced by compoundg against
S.aureus B.subtilis, E.coli and P. aeruginosaere 20, 23, 20 and 15 mm respectively. The othathesized
compounds4a-4f) have been exhibited significant antibacterialvitgt againstS.aureusB.subtilis, E.coliand P.
aeruginosa Ampicillin was used as positive control due tesitommonly used antibiotic against gram positine
some of gram negative pathogenic bacterial spethes structural presence of sulphamido, -N=N- amghtarin in
same structural frame in all synthesized compoumdy be responsible for antibacterial activity, whis in
agreement with the previous reports.

Table-1. Antimicrobial properties of the synthesized compound expressed as Zone of inhibition (mm)

Compd. Microorganisms & Zone of Inhibition (mm)
(conc.100 pg/ml)| E.coli S.aureus B.subtilis P.aeruginosa
4a 18 16 17 13
4b 17 15 15 14
4c 15 16 15 15
4d 14 17 16 12
4e 17 19 17 13
Af 16 18 18 14
49 20 23 20 15

Ampicillin 23 24 25 18
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Fig.1 Antimicrobial activity of azo derived 7-hydroxy 4-methyl coumarin analogues (4a-4g)

Table-2. UV-Visible spectral data (Amax, NM) of Newly synthesized Coumarin analogues (4a-4g) using different solvents

}&max }&max }&max )\-max }&max

Compds. (Methanol) ( Ethanol) (Isopropanol) ( 1,4Dioxane) (THF)
4a 365 367 - 370 373
4b 397 398 398 435 440
4c 393 390 391 425 427
4d - 385 - 385 387
de 383 385 384 378 374
Af 390 388 387 395 398
4g 365 364 368 379 376

CONCLUSION

The present research work involves the synthesimeél 8-arylazo 7-hydroxy 4-methyl coumarin cardés and to
explore their antibacterial activity. All compountlave remarkable activity compared to Ampicillinerte, it is
concluded that there is a scope of further studylewveloping some lead compounds for the treatmeahimnic

urinary tract bacterial infections.
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