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Mr. S.S. Anjanikar', Dr. S.S. Chandole™

[: +2G S, Chandole, Associate Professor, Department of Chemistry, S.G.B. College, Purna Jn.

! Asst. professor and Head, Department of Chemistry, Sharadchandra College, Naigaon.

schandole@reddifmuil.com

ABSTRACT

3-(2-(pyrimidin-2-y1)dizlzeuy1)-4-hyclroxy-?.H-chromen~2-one, (32)-3-(2-(pyrimidin-4-yl)diazenyl)
-4-hydroxy-2H-chromen-2-one, (3Z)-3-(2-(2H-1 2 4-triazol-3-yl)diazenyl)-4-hydroxy-2H-chromen-
-one and (3Z)-3-(2-(1,5-dihydro-1,2 4-triazol-4-yl ydiazenyl)-4-hydroxy-2H-chromen-2-one were
synthesized by coupling of 2-amino pyrimidine, 4-amino pyrimidine, 2H-1,2 d-triazol-3-amine and
9H-1,2 4-triazol-4-amine with 4-hydroxy-2H-chromen-2-one. These 4-Hydroxy Azo Coumarinc
derivatives were characterized by IR, 'HNMR, "CNMR and mass spectral analysis. In vitro
biological screening effects of the synthesized compounds were tested for their antibacterial and
antifungal activity. For antibacterial activity the bacterial species used were Bacillus subtilis, |
Escherichia coli, Salmonella typhi, and Staphylococeus aureus by Agar cup method while fungal
species used Aspergillus flavus, Penicillium  chrysoganuni, Aspergillus  niger and 1"Lmur;'um
maneliforme by the poison plate method.
Key word: 4-hydroxychromen-2-one, amino pyrimidine, aminol 2.4 triazole, Speetra,
biological activity.
INTRODUCTION 1
Today number of dyes are available in market, in wlﬁch aio éompomlds plays a important

role which contains at least one N=N usually attached to aromalic compounds. Azo compounds do

not oceur naturally but synthesized only through chemical synthesis, These compounds were

ainines and fater coupled with nucleophiles.
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|They absorb visible light and appear 10 be colored hence most important class of synthetic coloring

]

' materials.

Azo dyes shows application in photosensitivity, photodynamic therapy, and photographic

- ’ g . ; .
system as well as mn orgamc photo conductive material 2 Coumarine is not self fluorescent but when
)

v . A ’ 1
electron withdrawing group such as diazo group attached to it then becomes Tuorescent.” These 470

l{ coumarine derivatives show wide application biolpgical activities such as anti-convuslant,” anti-

' ¥ - \ “a 7 i s 1§ . . 9 -
£ | bacterial,’ anti-fungal,” Anti inflammatory, antiallergic,” antioxidant. In many research it is

observed that the activity of azo compound increases on the incorporation of suitable heterocyclic

moiety. 1,2,4-triazol and pyrimidine are class of heterocycles having significant application in
biological activity including antimicrobial, anticancer, antioxidant, antibiotic.'"""

in the views of above facts, we are reporting the novel aryl azo 4-hydroxy coumarine
compounds prepared and characterized by IR, 'HNMR. "CNMR and mass spectral analysis. In
bacterial

vitro biological screening effect of the synthesized compounds was tested agamnst the

species using Agar cup method while Fungal were tested by the poison plate method.

EXPERIMENTAL SECTION

The solvents and the reagents used in present study were of analytical grade and ohtained

from E-Merck and S. D. fine td. Melting points were determined in an open capillary tube and are

uncorrected. The purity of the compound has been checked by TLC. The C. H, N analysis of

synthesized compounds were carried ‘out by micro combustion method using CHNSO, EAVI0S,

division, National

‘lElememal analyzer model-CARLO-ERBA  Instruments, at micro analysis

Chemical Laboratory, Pune. The samples weighing between 1-10 mg were used for the analysis.

The molecular stoichiometry of each compound was established on the basis of elemental analysis.

2 Shimadzu FTIR-8300 spectrophotometer. The 'H NMR

[R spectra were recorded in CHCl; on

(300 MHz) and e NMR (70 MHz) were rin on a Bruker Avance DPX-250 spectrometer in CDCI3

Chemical shift valugs are given in & 5¢ le. Mitss

T

using tetramethylsilane as an internal standard.
spectra were @?&d on Finnigan Mat LG
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The in vitro biological sereenings of the investigated compounds were lested against the bacterial
species by agar cup method and fungal species by the poison plate method.

Procedure:

Amino substituted hetero aryl compounds (A i-iv) (smmol) were dissolved in §ml water and Sml

cone. HCI, mixture is heated until amine hydrochloride is completely dissolved. NaNO2 (Smmol)
solution was prepared by dissolving it in minimum quantity of water and kept both the reaction
mixture in ice bath for cooling. When these mixtures attain 0-5"C temperature then NaNO; solution

was added to the Amino substituted heteroaryl solution drop-wise with vigorous stirring. Near 0'C

temperature was maintained throughout the reaction. After the complete addition reaction mixture
was kept in ice bath for 15 minutes with occasional stirring.

The diazotized reaction mixture (B i-iv) was then poured in ice cooled solution of 4-hydroxy
coumarine (C) (5mmol) in 25 ml of 10% sodium hydroxide solution. This mixture was allowed 10
stand (0-5"C) for 2 hours and then {iltered. The crude product thus obtained wc".re dried and

recrystallized from acetic acid to give the corresponding compounds (D i-iv).

N'aNOz N=N’Ar i.
Ar-NHy — o™ Ar-N=N"Cl" +
" HCl 0°C 5
A(i-v) B (i-iv)
ll' T
TN
W - - N== H‘_r.__._/ \\\'.J H‘/N‘\ ) N/“‘\
ehs = e R T = ¢
4 : X N
5 ii i,
i

i

Reaction Scheme

Antibacterial Activity

v . vt g . .
The antibacterial activity was measured by agar cup method’. The bacterial strains used as testpy ! |

9#‘"“5@_ . :
organism wirEyelerichia coli and ey and SalmonellaTyphi as 4 gram negativ
SN\ i, ' [Ss
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.Ml acrobically at 37°C in LB agar and LB broth medium. Before experimental use, cultures from agar

" medium were sub cultivated in liquid media, incubated for 12 h (37°C). Cups of 10mm diameter

Ml were made in the agar plate with sterile cork borer. 100 pl of compound selution prepared in DMF
{1l s

- (0.1%) was also placed on the seeded nutrient agar surface as standard reference antibiotic (positive
‘control). The plates were allowed for diffusion of the compound from agar cup into the medium.
! | Then the plates were incubated for 24 hours. Record the zone of mhibition of bacterial growth
/| around the agar cup in millimeter (mm) using zone reader.

| ANTIFUNGAL ACTIVITY

Antifungal activity was performed by Poison plate method', A culture of Potato Dextrose Agar
(PDA) medium for test of fungi was used. The compound to be tested is added to the sterile
medium in aseptic condition. A plate with DMF was prepared as blank (negative control) similarly

{ a plate with 1% Gresiofulvin was prepared as standard reference plate (positive control). For

testing the fungal activity Aspergillusniger, Penicilliwvmehrisogenum, Fusariummoneliforme,
Aspergillusflavuy were selected. They were allowed to grow on slant for 48 hours so as to get
‘ | profuse sporuvlation. Sml of 1:100 aqueous solution of Tween 80 was added to the slant and spores
" | were scraped with the help of Nichrome wire loop to form suspension. The plates were incubated
i| at room temperature for 48 hours. After incubation plates were observed for the growth of

4| inoculated fungi. Results were recorded.

@l Analytical data of newly synthesized azo coumarine analogues:

I '-""‘j Di] 3-(2-(pyrimidin-2-yl)diazenyl)-4-hydroxy-2 <A pi¥melp-one : Colowr: Pale Brownish;

p\ﬁ%@f‘
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The in vitro biological screenings of the investigated compounds were tested against the bacterial

species by agar cup method and fungal species by the poison plate method.

Procedure:

Amino substituted hetero aryl compounds (A i-iv) (Smmol) were dissolved in 8ml water and Sml

cone. HCL, mixture is heated until amine hydrochloride is completely dissolved. NaNO; (Smmol)

solution was prepared by dissolving it in minimui quantity of water and kept hoth the reaction

mixture in ice bath for cooling. When these puxtres attamn 0-5"C temperature then NaNO; solution

was added to the Amino substituted heteroaryl solution drop-wise with vigorous stirring. Near 0'C
plete addition reaction mixture

temperature was maintained throughout the reaction. After the com

was kept in ice bath for 15 minutes with occasional stirring.

The diazotized reaction mixture (B i-iv) was then poured in ice cooled solution of 4-hydroxy

coumarine (C) (5mmol) in 25 ml of 10% sodium hydroxide solution. This mixture was allowed to

stand (0-5"C) for 2 hours and then filtered. The crude produet thus obtained were dried and

recrystallized from acetic acid to give the corresponding compounds (D i-iv).

OH
_— ~ N=NAr
Ar-NH; P—— Ar-N=N'CIl" +
(@] O
A( i-iv) B (i-iv) il
|l4 T
N=— o / \‘1 e N/N\
Where Ar - = !-I;N'<\N—/ e ‘<,:___//‘ LN}—_-NH: Lw{
ii i tys M

Reaction Scheme

Antibacterial Activity

The antibacterial activity was measurcd by ag

organism wgr
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IR (I{Br,cm"): 3600-3200 (broad phenolic Vo), 1732 (ve-0) of lactone, 1520 {(vn=n), 1560 and
1402 aromatic (Ve=c). 1334 (ve.o) phenolic-OH); 1226 (ve.n) Pyrimidine. .

'HNMR (8, ppm): 7.28-8.06 m, 4H (Ar-H of coumarin moiety), 16.75 (S,1H, O-H); 7.40-8.80

m 3H (Ar-H of pyrimidine moiety);

BONMR(S, ppm): 101.6 for C', 178.83 for ¢! 159.85.4 for lactone carbon, 136-115.56 for

aromatic carbons of coumarin and 158 for C* of pyrimidine, 157.2 for C* % 120.3 for C® of

pyrimidine.
Mass Spectra: [M"] = 267

Dii] 3-(2-(pvrimidin»-l-vl')diazenyl)—-‘t-hydrox_\,'-?.l-l-cln'omcn—2~onc . Colour: pale brownish;

Ilo\.

Yield: 83%; m.p. 161-163"C
IR (I(Br,cm' ): 3600-3200 (broad phenolic vou), 1740 {Ve=o) Of lactone, 1512 (v=x), 1555 and
1492 aromatic (ve=c), 1338 (Vco) phenolic-OH); 1230 (ven) pyrimidine.

'"HNMR (8, ppm): 7.28-8.06 (m 4H, Ar-H of coumarin moiety), 16.75 (S,1H, O-H); 9.3 (S 1H), )
8.8 (d 1H), 7.4 (d 1H).

BCNMR(S, ppm): 102 for C?, 158.30. for lactone Lﬂlh()l’ll 176 for C*,

carbons of coumarin, and 158.6 for C? of pyrimidine, 121 C*, 176 C°%, 158 C® of pyrimidine,

130-117 for aromatic

Mass Spectra: [M"] =267

Diii] 3-(2-(2H-1.2,4—triazol-S-yl)llinzcnyl)-ut-hydroxy-?.H-chrumon-Z-une : Colour: yellowish;

Yield: 78%; m.p. 184-186"C ;
IR (KBr cm") 3600-3300 (broad phenolic vVou). | 748 (Ve=o) of lactone, 1570 (vn=n), 1550 and

1485 aromatic (ve=c), 1340 (ve.0) phenolic-OH); 1228 (ven) triazole.
"HNMR (8, ppm): 7.20-8.32 (m 4H, Ar-H of coumarin moiety), 16.75 (S,1H, O-H); 13.0 (S 1H),
8.4 (S 1H)

BCNMR(S, ppm):
rin, 150.45 for C% and 151.6 for C? of triazole.

104 for C3, 160.30. for lactone carbon, 174 for C*, 130-117 for aromatic

carbons of couma
Mass Spectra: [M'| = 256

Div] 3-(2-(1 S-dihydro-1 2 4-triazol-4-yl)diazen vl )-4-lxyd;‘oxy-2 H-chromen-2-one Colour:
yellowish; Yield: 81%; m.p. 181-183"C;

IR (KBr,cm"): 3600-3300 (broad phenolic Vo)

1488 aromatic (Ve=c), 1345 (veo) phenolic-OH); 1230 (veon) triozole.
H of coumarin moiety), 16.75 (S,1H, O-H); 4.10 (S 2H),

1742 (ve-o) of lactone, 1575 (Vnen)s 1565 and

'HNMR (&, ppm): 7.28-8.06 (m 4H, Ar-

7.50 (S 1H), 7.0 (S,1H).
BENMR(S, ppm): 102 for C*, 15830, for lactone carbon, 176 for C',

carbons of coum@k&% for C* and g tortien( triazole. :‘
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_ ‘ Mass Spectra: [M ] =257,
, RéLult and Discussion :

The scheme of reaction approaching to the target heterocyclic azo compounds s outlined above. In
.."!t', ol

v » ,.‘ 7 3 . 5 g X e
¢/ present investigation we report newly synthesized four heterocyclic azo copounds, ['hey were prepared by

-

i C I . - . » . . v
- Lt f‘ouplmg 4-hydroxy-2H-chromen-2-one " with diazotized heterocyclic amines. The products formed were
pystallized in ethanol and purity was tested by TLC. Different heterocyclic amines were firstly undergo

0 . ‘ . - .2
. This diazotised mixture produces Nz as strong

ttrophile which activates the coupling reaction with 4-hydroxy coumarine'”.
The Characterization of the synthesized compounds were done with IR, 'THNMR, "CNMR techniques
¢ significant peaks observed in the spectra arc summarized above.

The IR spectra of compound showed high intensity band observed at 1520-1575 em’ is assigned to
, P p g

X

the aromatic ring. A high intensity band ir the region 1220-1240 cm” is assigned to wC-N) vibration and

1 748%-1732 em’ for lactone carbonyl'.

The "H NMR spectra of compound revealed singlet for H at 815 ppm assigned 10 phenolic OH group' .
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Table: 1 Anti-Bacterial & Anti- fungal Activity

| S : TR
h Synthesised Zone of Inhibition Growth of Fungi
! Azocompounds (diameter in mm) j
B3: E: S, S A. | P.chys A. | Fmone
subtilis | coli | typht | wsureas favus | ogenum | niger | liforme

Penicillin (Refernce) 14 24 18 21 Gresiofulvin - - - B
! (Reference)
il D(i) 3-(2-(pyrimidin-2-yl) 15 16 13 20 [ D) + ++ P G
| .' diazenyl)-4-hydroxy- l
2H-chromen-2-one !
D(ii) (3Z)-3-(2-(pyrimidin-4- 16 14 12 18 | D(ii) - ++ - +
yl)diazenyl)-4-hydroxy-
‘ 2H-chromen-2-0n¢
Vot | 17 | 5 | 4 | 19 [P6d ¥ ragel ES AE

3-yl)
diazenyl)-4-hydroxy-2H-

chiromen-2-one
D{iv) 3-(2-(1 ,5-dihydro- 19 19 20 17
| 2 .4-triazol-4-yl)diazenyl)-

D(iv) 2 + N

4-hydroxy—21-l-chromen-2-

one

Maoderate growth (++), Reduced growth (+) and No growth (-) of fungi

The heterocyclic azo compounds synthesized were eval uated for anti-bacterial and anti-fungal activi

with different strains of bacteria and fungi. Results are shown 1n Table-1. The compounds D(i), D(ii), DG | 2

and D(iv) were found to moderate to weak activities against all bacterial stains. All compounds have shownii[{

legser activity against £. coli, S.aureus and B. subtilis compared with penicillin taken as standard. The activity
)

also shown good activity against S. typhi and fung). 1

ol D (iv) compound was higher in comparison and has

Antifungal activity observed against Aspergillies species was encouraging in comparison with Penicillium

wever. compounds have reduced the growl of these fungi.

chrysogenum and ['us ymmoneliforme. Ho
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