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Abstract
The ligand 2-Chloro-Irl-(1-(4-hydro><y-2-oxo-2H-chromen-3'yl) ethylidenebenzo-hydrazide used to
synthesize Copper complex. The complex was characterized by elemental analysis, magnetic
moment, and molar conduciance along with electronic, thermal, infrared spectral analysis.
Octahedral geometry has been proposed on the basis of magnetic and spechal studies.

INTRODUCTION

Recendy the coordination complexes wrth hydrazide ligands has increased interest of researchers
owing to their applications in different field such as biological shrdies,l2 analytical chemistr5f,
oatalysisa'5, clinical6 and as pestici a{. Uyar.aziaes are important class of compounds having an
azomethine -NHN{H- Proton. When transitional metals coordinated with hydrazones they play a
significant role in many catalytic reactions such as oxidation8, cyclopropanatione, and
polymerization 10. In wiew of above facts we synthesized the complex isolated from reaction of
hydrazide ligand with Copper ohloride and report the structural studies of complo<.

RESULT A]iiD I}ISCUSSION

The Copper complor is dark brownish colored soli4 stable to air and non-hygroscopic. It is
insoluble in water but slightly soluble in DMSO, DMF and other organic solvents. The molar
conduclance values of the compler< in DMSO at a concentration of 10-a molar solution shows value
27 O-l which indicates non-elecfiolpic naturell.
The disappearance of the entire IR band due to intra-molecular hydrogen bonding in the specka of
the complex indicates deprotonation of enolic oxygen on complex formation. The participation of
enolic oxygen and azomethine nitrogen in coordination to the copper ion is further supported by an
upward shift in vc{ by 25 am-r and a downward shift in vc:tr by 23 cm'r in the complex.l2 The
strong evidence of bonding is revealed by the appearance of band at 500 cm-l(M-O), 455 cm-t(M-
N) in the spectra of the complexes.13 A broad band present in complex in the range 3500-3400 cm-l
is due to vou ofcoordinated waterla.

The electronic spectrum of the Cutr complex shows a band 16573 G : n) cm-l assignable to
2Eu-+2T2u characteristic of distorted octahedral stereochemistryls. Beside the above band, the band

NES Science College Nanded, MS, India

shri Guru ilf,iil.,t.|Iihrh,,idnran
Purna ( Jn.) Dist,prrOrrrii 

-'-/ -
1fg;llliiiiitlr36rl Gttl$



National Conference on EmergingTrends in Chnniatl Sciences- NCETCS -2019

observed at 26997 cm-l may be assigned due to charge tansfer. The copper complex exhibit
magnetic moment which is in the range 1.69 BM support the ootahedral geometryl6.

In thermal studies, no weight loss was found on"constant heating for t h at 120 oC which is
indicative of the presence of coordinated waterl7. The TG analysis shows the percentage loss

corresponding to two coordinated water molecules in complex The loss of water in copper complex
was found to be one-step process as only one endothermic peak was observed at 190-200 oC18.

E)GERIMENTAL

All the chemical and solvents used were of A.R grade. The C, H and N contents of complo<es were
done on CHN analyzer. The metal contents were deterrnined by atomic absorption specffa on
Perkin-Elmer atomic absorption spectrophotometer (Model 2380). The conductivity of dilute
solutions (lx104M) in DMSO is measured on conductivity meter. IMagrretic measurements at room
tamperature were carried out using Gouy's balance. The IR spectra of the ligands and their metal
complexes were recorded on Perkin-Elmer (1430) FTIR spectrophotometer using KBr pellets. The
electronic spectral measurements were made on Schimadzu {JV-visible specffophotometer (model
150).

Preparation of Copper complex;
To a hot solution of ligand (0.02 mol) in 30 ml methanol, the Copper chloride (0.01mo1) in
methanol was added drop wise. Th" pn of the solution adjusted about 7 to 8.5 by adding alcoholic
ammonia. The reaction mixture was refluxed for about 4 hours. The respective Copper complex
separated and filtered in hot condition, washed $,ith hot metlanol followed by pet ether (40-600C)

and dried in vacuum-

Physical and analytical data of the Copper Complexes

[Cu(L)z(HzO)], Empirical formula :[CuCroIIz+Or].{+Clz Oa] ,colour : dark brownish ,Yield : 8lo/o ,

CIIN Vo for CuC:eFIz+OeN+Clz Os; Analytical: C 55.79, H 3.12, N 7.23,C1 9.15,Cu 8.20 ;

Calculated: C 55.20, H 3.01, N 7.l0,Cl 9,01,Cu 8.11.LR. Spectra z 1732cm-|vc,o,1592 cm'lvc=rq,

500 cm-lvu-o, 455 cm-lvu-N.

CONCLUSION

In this study we reported the synthmis of copper complex using 2-Chloro-N'-(1-(4-hydroxy-2-oxo-
2H-chromen-3-yl) ethylidenebenzo-Hydrazide. The stuctural chzracarizaion of synthesized
complex made by using elemental analysis, IR and UV spectral techniques. From the spectroscopic
charaoterization, it is concluded that metal is attached to ligand with enolic oxygeo and azomethine
nitrogen.
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Synthesis, Chzractertzation and Study of Biological Activity of Novel4- Hydroxy Mo
Coumarine Derivatives.

Mr. S.S. Anjanikarl, Dr. S.S. Chandole*2

IAsst, professor and Head, Department of Chemistry, Sharadchandra College, Naigaon.

*2S.S. Chandole, Associate Professor, Department of Chemistry, S.G.B. College, Purna Jn.

schandole@reddifmail.com

ABSTRACT

3-(2-(pyrimidn-2-yl)ilazenyl)4-hydroxy-2H-chromen-2-one, (32)-3-Q-@y'rffiidina-yl)diazenyl)

-4-hydroxy-2H-chromen-2-one, (32)-3-(2-QH-1,2,4-triazol-3-yl)diazenyl)-4-hydroxy-2H-chromen-

-one and (32)-3-(2-(1,5-dihydro -1,2,4-tiazol4-yl)diazenyl)-4-hydroxy-2H-chromen-2-one were

qmthesized by coupling of 2-amino pyrimidine, 4-amino pyrimidine,2E-7,2,4-ttiazol-3-amine and

2E-L,2,4-tiazol4-amine with 4-hydroxy-2H-chromen-2-one- These 4-Hydroxy Azo Coumarine

derivatives were characteized by IR, lFntII\4R, 
"Cfr[\{R and mass spectral analysis- In vitro

biological screening effects of the slmthesized compounds were tested for their antibacterial and

antifrrngal activity. For antibacterial activity the bacterial species used were Bacillus subtilis,

Escherichia coli, Salmonella typfi, and Staplrylocoacus aureus by Agar cup method. while'fungal

species used Aspergillus flavus, Penicillium chrysogenum, Aspergillus niger and Fusarium

moneffi rme by the poison plate method.

Key word: 4-hydrorychromen-2-oneo smino pyrimidine, aminolrlr4rtriazole, Spectra,

biological activity.

INTRODUCTION

Today number of dyes are available in market, in which azo compounds plays a important

role which contains at least one N:N usually attached to aromatic compounds. Azo compounds do

not occur naturally but syrrthesized only through chemical slmthesis. These compounds were

generally synthesize, diazotization of aromatic amines and later coupled with nucleophiles.
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They absorb visible light and appear to be colored hence most important class of synthetic coloring

materials.l

Azo dyes shows application in photosensitivity, photod5mamic therapy, and photographic

system as well as in organic photo conductive material.2 Coumarine is not self fluorescent but when

elecffon withdrawing goup such as diazo group attached to it then becomes fluorescent.3 These azo

coumarine derivatives show wide application in biological activities such as anti-convuslant a anti-

bacterial,s anti-funga1,6 Anti inflammatory,? antiallergic,s antioxidant.e In many research it is

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

moiety. |,2,4-frazol and pyrimidine are class of heterocycles having significant application in

biological activity including antimicrobial, anticancer, antioxidan! antibiotic.l0-rr

In the views of above facts, we are reporting the novel aryl azo 4-hydroxy coumarine

compounds prepared and characteized. by IR, tttrnrffi, l'CfrIN{R and mass spectral analysis. In

viko biological screening effect of the synthesized compounds was tested against the bacterial

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

EXPERIMENTAL SECTION

The solvents and the reagents used in present sfirdy were of ana$cal grade and obtained

from E-Merck and S. D. fine Ltd. 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

slmthesized compounds were carried out by micro combustion method using CHNSO, EA1I0;,

Elemental malyzer model-CARLO-ERBA Instruments, at micro analysis dMsion, National

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.

IR spectra were recorded in CHCI3 on a Shimadzu FTIR-8300 specffophotometer. The 1H NMR

(300 MlIz) and r3C NMR (70 MHz) were flrl on a Bruker Avance DPX-250 spectrometer in CDCI3

using tekarnethylsilane as an internal standard. Chemical shift values are given in 6 scale. Mass

spectra were
, , ' 

't. 
'

innigan Mat LCQ'Ma$ffi
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Elemental analyzer model-CARLO-ERBA Instruments, at micro analysis dMsion, National

Chemical Laboratory, Pr:ne. 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.
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The in vitro biological smeenings 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-lv) (Smmol) were dissolved in 8ml water and 5ml

conc. HCl, mixture is heated until amine hydrochloride is completely dissolved. NaNOz (5mmo1)

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 0-50C temperature then NaNOz solution

was added to the Amino substituted heteroaryl solution drop-wise with vigorous stiring. Near 00C

temperature was maintained tlroughout the reaction. After the complete addition reaction mixture

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

The diazotned reaction mixture (B i-t$ was then poured in ice cooled solution of 4-hydroxy

coumarine (C) (Smmol) in 25 ml of 10% sodium hydroxide solution- This mixture was allowed to

stand (0-50C) for 2 hours and then filtered. The crude product thus obtained were dried and

recrystallized from acetic acid to give the corresponding compounds (D i-19.

NaNO2
Ar-NH, Ar-N:N-Cl- a- HCI OUC

oH oH

Qflt*e#*=*'f
t

A( i-iv) B ( i-i9

Where Ar

Antib acterial Activity

D( i-iv)

Reaction Scheme

agar cup methode. The bacterial strains used as test

Salmonella typhi as a gram negative

C

T
N-Na.

ll_*.h.*
ttl

6^,\*J
ii

T
N-Na,

L.)
i, 

\*"

The antibacterial activity was measured by

DpruatDll

,r;gunisr, *"r. tirffiori and

co-rMo,
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bacterial strains and Bacillus subtils as gram positive bacterial strains. Nutrient agar (Himedia) was

prepared and sterilized and kept for 15 minutes in the autoclave. All bacteria were cultured

aerobically at37"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 (3'7"C). Cups of 10mm diameter

were made in the agar platewith sterile cork borer. 100 pl of compound solution prepared in DMF

(0.1%) was added in the cups under aseptic condition with the help of micropipette. 100p1 of DMF

was placed. in separate cups as blank (negativs conkol). 100 pl of solution of penicillin in DMF

(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 inhibition of bacterial growth

around the agar cup in millimeter (mm) using zone reader.

AIYTIFUNGAL ACTTVITY

Antifungal activity was performed by Poison plate methodl0. A culture of Potato Dexkose Agar

(PDA) medium for test 
lf fir"*i was used. The compound to 6e tested is added to the sterile

medium in aseptic condition. A plate with DMF uras prepared as blank (negative control) similarly

a plate vith lo/o Gresiofirlvin was prepared as standard reference plate (positive control). For

testing the fungal activity Aspergillusniger, Penicilliumchrysogenum, Fusariummoneffirme,

Aspergillusflav,r were selected. They were allowed to grow on slant for 48 hours so as to get

profuse sporulation. 5ml of l:100 aqueous solution of Tween 80 was added to the slant and spores

were scraped with the help of Nichrome wke loop to form suspension. The plates were incubated

at room temperahrre for 48 hours. After incubation plates were observed for the growth of

inoculated fimgi. Results were recorded.

Analytical data of newly synthesizedzzo coumarine analogues:

Dil 3-(2-(pyri -2ll-chromen-2-one : Colow: Pale Brownish;

p
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IR (KBr,cm-r): 3600-3200 (broad phenolic vut),1732 (vc=o) of lactone, 1520 (vN=N), 1560 and

1492 aromatic (v5=5), 1334 (vs-6) phenolic-OH);1226 (vc-u) Pyrimidine.
1HNMR (0, ppm): 7.28-8.06 m, 4H (Ar-H of coumarin moiety), 16.75 (S,lH, O-H); 7.40-8.80

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

t'CNn4R15, ppm): 101.6 for C3, 178.83 for Ca, 159.85.4 for lactone carbon, 136-115.56 for

aromatic carbons of coumarin and 158 for C2 of pyrimidine,157.2 for Cal C6, 120.3 for Cs of
pyrimidine.

Mass Spectra: 1ff7:267
Diil 3-(2-(pyrimidin-4-yl)diazenyl)-4-hydroxy-2H-chromen-2-one : Colour: pale brownish;

Yield: 83Yo; m.p. 161-1630C ;

IR (KBr,cmrl: 3600-3200 ftroad phenolic v61),1740 (vc=o) of lactone, 1512 (vp:p), 1555 and

1492 aromatic (vc{), 1338 (vs-6) phenolic-OH);1230 (vc-rv) pyrimidine.

'HI{1tm. (8, ppm): 7.28-8.06 (m 4H, Ar-H of coumarin moietl,),16.75 (S,lH, O-fD; 9.3 (S 1H), 5

8.8 (d 7H),7.4 (d 1H).

I3CIrITtm(S, ppm): 102 for C3, 158.30. for lactone carbon, 176 for C4, 130-l 17 for aromatic

carbons of coumarin, and 158.6 for C2 of pyrimidine,l2l C3, 176 C4, 158 C6 of pyrimidine.

Mass Spectra: Ilt']:267
Diii] 3-(2{2H-12,4-ffiazol-3-yl)diazenyl)-4-hydroxy-2ll-chromen-2-one : Colour: yellowish;

Yield: 78Yo; m.p. t84-1 86?C ;

IR (I(Br,cm{): 3600-3300 (broad phenolic v6s), 1748 (veo) of lactone, 15?0 (w=*), 1550 and

1485 aromatic (vc{), 1340 (vg-s) phenolic-OE1);1228 (vc-N) triazole.
rmnm. (5, ppm): 7.20-8.32 (m 4H, Ar-H of coumarin moiety), 15.75 (S,lH, GH); 13.0 ( S 1H),

8.4 (s rH)
r3cNun1a, ppm): 104 for C3, 160.30. for lactooe carbon, 174 fw C4, 130-117 for aromatic

carbons of coumarin, 150.45 for C2 and 151-6 for C3 of tiazole.

Mass Spectra: I\fl:256
Divl 3-(2-(l,Sdihydro-1,2,4-ffiazol4-yl)diazenyl)4-hydrory-2ll-chromen-2-one : Colow:

yellowish;Yield: 81%; m.p. 181-1830C ;

IR (KBr,cm{;t 3600-3300 ftroad phcnolic vs11), 1742 (vc:o) of lactone, 1575 (vN+r), 1555 and

I4ff8 rrsmatic (vs=6), 1345 (v6-6) phenoiic-OH);,1230 (vc-x) triozole.
rllnMn (6, ppm): 7.28-8.06 (m 4H, Ar-H of coumarin moiery), 16.75 (S,lH, O-H); 4.10 (S 2H),

7.,,5r) (S llll,7"0 (s,llt).

102 firr C3, 158.30. for lactoner:t:xMn1fi, ppnr):

r:ttr{runri ttf ,lll lirr (12 uncl 151.6 for

carbon, 176 for C1, 130-1U for aromatic

PRII{CIPAL
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Mass Spectra: [Uf] :257.

Result and Discussion :

The scheme of reaction approaching to the target heterocyclie azo compounds is ouflined above. In

present investigation we report newly synthesized four heterocyclic azo copounds. They were prepared by

coupling 4-hydroxy-2H-chromen-2-one with diazotized heterocyclic amines. The products formed were

recrystallized in ethanol and purity was tested by TLC. Different heterocyclig amines were firstly undergo

drazottzatton by the action of sodium nitrate at 0-5 o. This diazotised mixture produces N2* as strong

elecffophile which activates the coupling reaction with 4-hydroxy coumarinel2.

The Chancteization of the synthesized compounds were done with IR, IFII.IIUR, 
"CNNfi. techniques.

t n" significant peaks observed in the spectra are summarized above.

The IR specffa of compound showed high intensity band observed rt t520-1575 cm-l is assigned to

v(N:N) vibration suggesting the presence of N:Nl3 while Broad weak band around 3500-3200 cm-l is assigned

to H bonded _oH in the compound. The band at 1565-l485cm-1 is assigned to the combination of v(C:C) of

the aromatic ring. A high intensity band in the region 1220-1240 cr*l is assigned to v(C-N) vibration and

17 48-1732 
"--1 

fo. lactone carbonylla.

The 1H NMR spectra of compouad revealed singlet for H at 615 ppm assigned to phenolic OH groupls.

Peaks between 57.30-7.00 ppm are assigned to aromatic protons of 4-hydroxy coumarine while m (5 9.3-J. 

iappm) inrrlicates aromatic proton from heterocyclic amines. Cl3NIlm. showed peaks between 6 110 to 175 ppm

for 4 hydroxy coumarine moiety while befween 6120 to 160 ppm for aromatic carbon of pyridine group.

Assignment given to other peaks observed in lttNUfR, t3ClrIMR spectra and also molecular ion peaks in mass

spectra justifies the structures of compounds.

. i".: t

v4--
PRII{CIPAL
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Table : I Anti-Bacterial & Anti- fungal Activity

Moderate growth (++), Reduced growth (+) and No growth (-) of flrngi

The heterocyclic azo compounds synthesized were evaluated for anti-bacterial and anti-fimgal activity

with different strains ofbacteria and fungi. Results are shown in Table-I. The compounds D(i), D(ii), D(iii)

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

lsarer ectivity against E. coli, S.aureus and B. subtilis compared with penicillin taken as standard. The activity

at'tr (lv) e€mpound wos higher in comparison aird has also shown good activity against S. Whiand fungi.

{

P-Ri[-eiFAt

thri Guru dlilffii tlahrvidYalryr

Synthesised
Azo compounds

Zone of lnhibition
(diameter in mm)

Growth of Fungi

B.
subtilis

E.
coli

S.

typhi
S.

aureus
A.

flavus
P.chrys
ogenum

A.
niger

F.mone
liforme

Penicillin (Refernce) 14 24 18 21 Gresiofulvin
fReference)

D(i) 3-(2-(pyrimidin-2-yl)

diazenyl)-4-hydroxy-

2H-chromen-2-one

15 15 13 20 D(i) + ++ H

D(ii) (3 Z)-3 -(2 -(pyrimidin4-

yl )di azenyl) 4-hydroxy-

2H-chromen-2-one

16 1,4 l2 l8 D(il) # +

_)(iii) 3 -(2-( 2H-I,2,4 -frazol-

3-vl)

diazaryl)-4 -hydro xy -2H -

chromen-2-one

17 15 14 t9 D(iii) + + +

D(iv) 3-(2{l,Sdihydro-

1,Z,4-tiazol4 -yl) diazenyl)-

4&ydroxy-2H-chronren-2-

one

19 t9 20 T7 D(iv) + +

Atrliliurgrtl fl(lrvrly ohscrvcd against Aspergillus species was encouraging in comparison with Penicilliunr

I"Iowever, compounds have reduced the growth of these fungi.

!ry1 9:'r, lYllYXl*,1 Htlll'ru' -.,-ar t tr I f1ic0 $.r I -'!, l



rnternaticnal ioumal of analytical and experimental modal analysis

References

l. R.S. Abromov, D. L. Bankoart, J. phys. Chem.,3l(l), pp-23,(I993).

2' P.s' Jogi, s.s. shende 7 J. s. Meshroom, Int. Jour. R.es. Bio. Agri a Tech., r,pp zr7-223, e'rs).
3' A' A. H. Kadhum, A. A. Al-Amiery, A. y. Musa and A. B. Mohamad Int. J. Mor. sci., r2,pp 5747-

s761, Q0t1).

M'A Bhat' Mohammed, A., Al-omar, N. Siddi qti., Der phatma chemica,2(2),pp r_r0, (2010).
A' H' shridharl' J' Keshavayyal, H- Joy Hoskeri and R. A. shoukat Ali, Inter. Res. Jour. af pu. & App.
Chem., t(3), pp ttg-129, (2011).

6' G'B' Bagihalli, p. G. Avaji, s. A. patil, p. s. Badami , Euro. Jour. of Med. chem., 43,pp 2639-2649,
(2008).

7' L' Pochet' c' Doucef M' Schpts, N. Thierry, N. Boggeto, B. pirotte,K.y. Liang, B. Masereel, p. de
Tulio, J. Delarge, M. Reboud_Ravaux, J. Med. Chem,,39, pp 257g,(lg9O.

8. S. Kostova, p. Raleva, Genova, R. Argirova , Bioinorg. Chem. Appl.,,ppl,9, (2000.
g' kena Kostova, curr- Med. iru*. Anti-cancer Agents, S,pp 294G, (200s).

10' v' sharma, N.chitranshi, A. K. Agarwal, Int. J. Med.chem., 1, pp r-3r,ea,).
11' Hong-Yan Guoa' heng'Aichenb, Qing-Kun shena and Zhe-shan euanb, J Enz. Inhi. Med.chem-,

Vol. 36(l), pp 1115-t 144, (ZLZL).

12' P' sudhir Kumar, G' Ghosh, S. K. Rout and D. Paul, Rasayan J. chem.,vol. 6, No.2 ppl47 -1s2,2013.
13. J. O. Otutu, IJHMS,15 e),pp292_296,20!3.

4.

5.

IQAC

FX*f i#,BtSllffiiru*fl ili:;
b-_;

-

PRIf,JCIPAL
Guru Budrihisrryemi fi ahavidyalava
l,urna Un.i Oist.prrbhani ,

'o\

},'..'
.a!

'ir-i'
C: I lrl
.'i j

3/f,t

ISSN NO: 0886-9367

6)

!.i
I

l
I
5

$

t
I
I
I

I
1

*
t!
#s
trg

$
B#
E;
G3
il?

.ru

#


