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Synthesis and Study of Copper (II) with Schiff base 2-Chloro-
N'-(1-(4-hydroxy-2-ox0-2H-chromen-3-yl)
ethylidenebenzohydrazide
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Absiract

The Ligand 2-Chloro-MN'=( 1 «{4=hydroxy-2-oxo-2H-chromen-3-v1) ethylidenebenzo-hydrazide used to
synthesize Copper complex. The complex was characterized by elemental analysis, magnetic
moment, ard molar conductance along with electronic, thermal, ifrared speciral analysis,
Ociahedral geometry has been proposed on the basis of magnetc and spectral studies.

INTRODMICTTOMN

Recently the coordination complexes with hydrazide ligands  has imcreased interast of researchers
owing o thewr appheations m different field such a5 bolopical studies,'” analytical chemistry®,
catalysis® clinical® and as pesticide’. Hydrazides are important class of compounds kaving an
wromethine -NHN=CH- Proton. When transitional metals coordinated with hydrazones they play a
significant role in many catalytic reactions such as  ocwidsten’, cyclopropanation®, and
polymenzation . In view of above facts we synthesized the complex isolated from reaction of
hydrazide ligand with Copper chlonde and report the structural studies of complex.

RESULT AND DISCUSSION

The Copper comple: is dark brownish colored solid, stable fo pir and non-hygroscopic. Tt is
msoluble mn water but slighlly soluble in DMSO, DMF and other organic solvents. The melar
conductance values of the camplex in DMS0 at a concentration of 107* molar solution shows value
27 011 which indicates non-electrolytic nature’!

The disuppenrance of the entire TR band due to intra-molecelar bydrogen beading in the spectra of
the complex indicates deprotonation of enolic exygen on complex formation. The participation of
enclic oxygen and azomedhine metrogen in coordmation to the copper o is further supponied by an
upwurd shift in vo-o by 25 cm™ and a downward shift in ve-y by 23 em™ in the complex ™ The
strong evidence of bonding is revealed by the appearance of band at 500 an'{M-0). 455 em (M-
W) in the spectra of the complexes ™ A broad band present in complex in the mnge 3500-3400 e¢m™
is due 10 vor of coordinated water'*

The alectronie spectrum of the Cu” complex shows a band 16373 (& = 42) em™? assignable to
Ey—+"Ta, chamcteristic of distorted octahedmal stereochemisiry'. Beaide the above band, the band
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observed at 26997 cm’' may be assigned due o charge tramfer, The copper comples exhibit
magnetic moment which is in the range 1.69 BM support the ociahedmal geometry '™,

In thermal studies, no weight loss was found on constant beating for 1 b at 120 °C which is
indicative of the presence of coordinated wares'” The TG analvsis shows the percentage lpss
corresponding 1o twe coordmated water molecules n complex. The loss of water in copper complex
ws found to be one-step process as only one endothermic peak was observed a1 190-200°C1,

EXPERIMENTAL

All the chemical and solvents wed were of A B prade The C, H and N contents of compleyes wese
doe on CHM anslyzer. The metal codtents were determoted by slomee absorplion spectra on
Parkim-Elmer atamic ubﬁnrpti.m spectrophoiometer E!u'!ndd J3EL'I]. The l:v:md.l.l.l.'.l:ivi:t'_l,' of  dilot=
solutions (1x] M) in DMS0 15 measured on conductivity meter. Magnetic measurements at room
. temperaiure were camed out usmg Crouy's balance The TR spectra of the ligands and their metal
complexes were recorded on Perkin-Elmer (1430) FTIR spectrophotometer using KBr pellets, The
glectranie speciml memsurements weare made on Schimaden UV -vasible spectraphetometer [model
150)
Freparvption of Copper complex ;
T a bhot soletion of ligand {02 mol) 1n 30 ml methanol, the Copper chlonde (0.01mol)
methano| was ndded drop wise. The p¥ of the sofution adjested about 7 to 8.5 by adding alecholic
ommonda. The reaction mixture was refluxed for about 4 hours. The respective Copper complex
separated and filtered in hot condition, washed with hot methancl followed by pet ether (40-60°C)
and dried in vacuum.

Physical and analytical data of the Copper Compleses

[Cu{LiHeM ], Empirical formula [CoCwblaeOaMNaCls O6] coloar - dark brownish , Yield - 81% ,
CHN % for CuCaMipesMNaCl Ox; Analytical: © 5579, H 312, N 7.23.C1 215.Cu 8520 .
Calculated: C 55,20, H3.01, N 7.10.C1 9.01,.Cu 811 LR. Spectra : 1732 em " voeo, 1592 om v,
S0 o v, 433 o e,

CONCLITSHOMN

. In this sfudy we reported the synthesis of copper complex using 2-Chloso-N'- | -(4-hydsoy-2-oxio-
2H-chromen-3-yl) ethylidenshenzo-Hydrande The structurl charactercation of  synithesied
complex made by using elemental annbysis, TR and LY spectral tschmiques. From the spectroscopic
charactenzation, it is concluded that megal is attached o ligand with enotic oxygen and azomethine

AitrogEn
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Synthesis, Characterization and Study of Bislogical Activity of Novel 4- Hydroxy Azo
Coomarine Derivatives.

Mr. 5.5. Anjanikar', Dr. 8.5, Chandole™
! Asst professor and Head, Department of Chemistry, Sharadchandra College, Naigaon,
58, Chandole, Associate Professor, Department of Chemistry, 5.G.B. College, Purna Jn.
schandole@ reddifmail.com
ABSTRACT

3 2-(pyrimidin-2-yl)diazenyl)-4-hydroxy-2H-chromen-2-one, (3Z)-3-(2-(pyrimidin-4-yljdiazenyl)
-4-hydroxy-2H-chromen-2-one, (3Z)-3-(2-(2H-1 2 4-triazol-3-yl)diazenyl)-4-hydroxy-2H-chromen.-
-one and (3£)-3-(2-(1,5-dihydro-1,2 4-nazol-4-vl )diazenyl }-4-hydroxy-2H-chromen-2-one were
synthesized by coupling of 2-amino pyrimidine, 4-amino pyrimidine, 2H-1,2 4-triazol-3-amine and
2H-1.2 44narol-4-amine with 4-hydroxy-2H-chromen-2-one, These 4-Hvdroxy Azo Coumarine
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 bactenial specics used were Bacillus subrilis,
Escherichia coll, Salmanella typhi, and Staphylococous aureis by Agar cup method while fungal
species used Aspergilles  flovus, Penicillium  chrysopenum, Asperpillus niger and Fusarium
moneliforme by the poison plate method. |
key word: 4-hyvdroxychromen-2-one, amino pyrimidine, aminol,2.4triazole, Spectra,
biological activity.
INTRODUCTION

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

role which contains at least one N=-N usually attached (o aromatic compounds. Azo compounds do

nol occur naturally but synthesized only through chemical synthesis. These compounds were

gencrally synthesiz diazotization of aromatic amines and later coupled with nucleophiles,
il FMEL:%!L_._
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They ahsorb visible light and appear to be colored hence most important class of synthetic coloning
materials.

Azo dyes shows application in photosensitivity, photodynamic therapy, and photographic
system as well as in organic photo conductive material.” Coumarine is not self fluorescent but when
electron withdrawing group such as diazo group attached to it then becomes fluorescent.” These azo
coumarne derivatives show wide application in biological activities such as anti-convuslant,’ anti-
bacterial,” anti-funpal,’ Anii inflammatory,” antiallergic,” antioxidunt” In many research it is
observed that the activity of azo compound increases on the incorporation of suitable heterocyelic
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 coumnarine
compounds prepared and characterized by IR, '"HNMR, "CNMR and mass spectral analysis. In
vitro biological screening effect of the synthesized compounds was tested against the bacterial
specics 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 obtained
from E-Merck and 5. 1D, fine Ltd. Melting points were determined in an open capillary tube and are
uncomrected. 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, EALIDE,
Elemental analyzer model-CARLO-ERBA [Instruments, at micro analysis division, 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 CHCl: on a Shimadzu FTIR-8300 spectrophotometer, The 'H NMR
(300 MHz) and "C NMR (70 MHz) were run on a Bruker Avance DPX-250 spectrometer in CDCL3
using tetramethylsilane as an internal standard. Chemical shift valoes are given in & scale. Mass
spectra were rec S Finni 50 Mases ; using methanol as mobjle phase.
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They absorb visible light and appear to be colored hence most important class of synthetic colonng
materials,

Azo dyes shows application in photogensitivity, photodynamic therapy, and photographic
system as well as in organic photo conductive material.” Coumarine is not self fluorescent but when
electron withdrawing group such as diazo group attached to it then becomes fluorescent.” These azo
coumarine derivatives show wide application in biological activities such as anti-convuslant,® anti-
bacterial,” anti-funpal,’ Anti inflammatory,” antiallergic,” antioxident” In many research it is
observed that the activity of azo compound increases on the incorporation of suitable heterocyelic
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 sbove facts, we are reporting the nmovel aryl azo 4-hydroxy coumarine
compounds prepared and characterized by IR, '"HNMR, "CNMR and mass spectral analysis. In
vitro biological screening effect of the synthesized compounds was tested against the bacterial
specics 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 obtained
from E-Merck and S. T3, fine Ltd, Melting points were determined in an open capillary tubc and arc
uncomrected. 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, EALIDE,
Elemental analyzer model-CARLO-ERBA [nstruments, at micro analysis division, 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 CHCly on a Shimadzu FTIR-8300 spectrophotometer, The 'H NMR

(300 MHz) and "C NMR (70 MHz) were run on a Bruker Avance DPX-250 spectrometer in CDCL3

using tetramethylsilane as an internal standard. Chemical shift valoes are given in & scale. Mass

using methanol as mobjle phase.
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The in vitro biological screenings of the investigated compounds were tested against the bacterisl
specics by agar cup method and fungal species by the poison plate method,
Procedure:

Amino substituted hetero aryl compounds (A 1-iv) (5mmol) were dissolved in 8ml water and Smil
conc. HCl, mixture is heated until amine hydrochloride is completely dissolved. NaNO; (3minol)
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 stimng. Near o'

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

e
was kept in ice bath for 15 minutes with occasional stimng.

The diazotized reaction mixture (B f=iv) was then poured in ice cooled solution of 4-hydroxy
coumarine (C) {3mmol) 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 product thus obtained were dried and
recrystallized from acetic acid to give the corresponding compounds (I i-iv).

OH H
NaNO, o'c =P
ArNH, —* Ar-N=-NCI" + _
© HC o'%C | O
ll" o MaoH o o
Al i-iv) B { i-iv) c D( 1-1v)
H H
I |
M—D =" r1|-'"">
W}ETE Ar - H I‘I.H; |
— ) "~ L 2
i i i e MR
Reaction Scheme

Antibacterial Activity

The antibacterial activity was measured by agar cup method”. The bacterial strains used as test

Salmonella typhi &5 a gram negative

_—,
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becterial strains and Bacillus subtils as gram positive bacterial strains. Nutrient agar (Hitnedia) was
prepared and sterilized and kept for 15 minutes in the autoclave. All bacteria were cultured
aerobically at 37°C in LB agar and LB broth medium. Before experimental use, cultures from agar
medium were sub cultivated in liquid media, incubsated for 12 h (37°C). Cups of 10mm diameter
were made in the agar plate with 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, 100l of DMF
was placed in separate cups as blank (negative control). 100 ul of selution of penicillin in DMF
(0.1%) was also placed on the sceded 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 bactenal growth
arpund the agar cup in millimeter (mm) using zone reader,

ANTIFUNGAL ACTIVITY

Antifungal activity was performed by Poison plate method'". A culture of Potato Dextrosc Agar
(PDA) medium for test of fungi was used. The compound to be tested 15 added to the stenle
medium in aseptic condition. A plate with DMF was prepared as blank (negative control) similar]y
a plate with 1% Gresiofulvin was prepared as standard reference plate (positive control). For
testing the fungal activity Aspergillusniger, Penicilliumchrysogenum, Fusarivmmoneliforme,
®  ispergillusflavus were selected. They were allowed to grow on slant for 48 hours so as to get
profuse sporulation. 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 suspengion. The plates were incubated
at room temperature for 48 hours. Afier incubation plates were observed for the growth of

inoculared fungi. Results were recorded.

Analytical data of newly synthesized azo coumarine analogues:

Di] 3-(2-{pyri -2-yldiazenyl)<-hydroxy-2H-chromen-2-one : Colour: Pale Browmish:
Yield: 84%; m. e o
.r_-"--p,_r'_' ;.l‘g:-\.;'l '-'_."|
S tor _,f,ffej' LTI Me—
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IR [EBr,cm"]n: 3600-3200 (broad phenolic vor), 1732 (ve-n) of lactone, 1520 (w-w), 1560 and
1492 aromatic (ve—c), 1334 (veg) phenolic-OH); 1226 {(vey) Pynimidine.

"HNMR (8, ppm): 7.28-8.06 m, 4H {Ar-H of coumarin moiety), 16.75 (5,1H, O-H); 7.40-8.80
m 3H {Ar-H of pyrimidine moiety);
BCNMR(S, ppm): 1016 for C', 178.83 for C°, 159854 for lactone carbon, 136-115.56 for
aromatic carbons of coumarin and 158 for C° of pyrimidine, 157.2 for CY C%, 1203 for C° of
pryrimidine.

Mass Speetra: [M'] = 267
Dii] 342-{pyrimidin-d-yl)diazenyl}-4-hydroxy-2H-chromen-2-ome : Colour: pale brownish;
Yicld: 83%; m.p. 161-163°C ;

IR (KBr,em™): 3600-3200 (broad phenolic vag), 1740 (voep) of lactone, 1512 (va-y), 1555 and
1492 aromatic (ve-c), 1338 (vog) phenolic-OH); 1230 {vey) pyrimidine.

"HNMR (6, ppm): 7.28-8.06 (m 4H, Ar-H of coumarin moiety), 16.75 (8,1H, O-H): 9.3 (S [H), &
8.5 (d 1H), 7.4 (d 1H).
CNMR(8, ppm): 102 for ', 158.30, for lactone carbon, 176 for C*, 130-117 for aromatic
carbons of coumarin, and 158.6 for C of pyrimidine, 121 C°, 176 C*, 158 C° of pyrimidite.
Mass Spectra: [M']| =267
Dvii] 3-(2-{2H-1,2.4-triazol-3-yl)diazenyl}-4-hydroxy-2H-chromen-2-one : Colour: yellowish;
Yicld: 78%; m.p. 184-186°C : :
IR (KBr,em™): 3600-3300 (broad phenolic vios), 1748 (voeg) of lactone, 1570 (vr), 1550 and
1485 aromatic (vo-c), 1340 {vi.o) phenolic-OH); 1228 (viy) triazole.

"HNMR (5, ppm): 7.20-8.32 (m 4H, Ar-H of coumarin moiety), 16.75 (S,1H, O=H): 13.0( § 1H),
8.4 (S 1H)
BONMR(S, ppm): 104 for C°, 16030, for lactone carbon, 174 for C*, 130-117 for aromatic
carbons of coumarin, 150.45 for C7 and 151.6 for C of triazole.
Mass Spectra: [M'] = 256
Dyiv| 3+2-{1,5-dihydro-1,2 4-triazol-d-yl)diazenyl}<4-hydroxy-2H-chromen-2-ome  : Colour
vellowish; Yield: 81%; mp. 181-183°C ;
IR (KBr,em™): 3600-3300 (broad phenaolic voy), 1742 (vie-o) of lactone, 1575 (vi-n), 1565 and
[ 48R aromatic (ve-c), 1345 (vop) phenolic-OH); 1230 (vew) triozole.
'HNMR (8, ppm): 7.28-8.06 (m 4H, Ar-H of coumarin moiety), 16.75 (5,1H, O=H); 4.10 (8§ 2H),
508 L), 7.0 (5,1H).
"’I.'NMR{H, ppmj: 102 for C*, 158.30. for lactone carbon, 176 for C°, 130-117 for aromatic

—
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Mass Specira: [M'] = 257,
Result and Discussion :

The scheme of reaction approaching to the target heterocyelic azo compounds is outlined 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 heterccyclic amines were firstly undergo
diazotization by the action of sodium nitrate at 0-5 °, This diazotised mixture produces N; as strong
clectrophile which activates the coupling reaction with 4-hydroxy coumarine'”,

The Characterization of the synthesized compounds were done with IR, 'HINME, CNMR techniques.
.TlIE: significant peaks observed in the spectra are summarized above.

The IR spectra of compound showed high intensity band observed at 1520-1575 em™ is assigned to
v{N=N} vibration suggesting the prescnce of N=N" while Broad weak band around 3600-3200 cm™ is assigned
to H bonded —OH in the compound. The band at 1565-1485 cm™ is assigned to the combination of WC=C) of
the aromatic ring. A high intensity band in the region 1220-1240 -;;_m" is assigned to WC-N} vibration and
1748-1732 em™ for lactone carbonyl™,

The 'H NMR spectra of compound revealed singlet for H at §15 ppm assigned to phenolic OH gronp'’,
Peaks between 67.30-7.00 ppm are assigned to aromatic protons of 4-hydroxy coumarine while m (5 9.3-7.4

,Fn-pm}l indicates aromatic proton from heterocyclic amines. CNMR showed peaks between & 110 to 175 ppm
for 4 hydroxy coumarine moicty while between 8120 to 160 ppm for aromatic carbon of pyndine group.
Azsignment given to other peaks observed in 'HNME, "CNMR spectra and also molecular ion peaks in mass

spectra justifies the structures of compounds.
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Table: 1 Anti-Bacterial & Anti- fungal Activity

Synthesised Zone of Inhibition Growth of Fungi
Azo compounds (diameter in mm})
B. E. 5. &, A P chrys A F.mone
subtilis | coli | ovphi | aureuns flavas | ogemsn | oiger | Hforme
Penicillin (Refernce) 14 24 13 21| Gresiofulvin - - - -
(Reference)
i) 3+ 2-(pyrimidin-2-y1) 15 6 13 0 | DY + ++ - =
diazenv] -4 -hydroxy-
2H-chromen-2-one
Dii) (3Z)-3-(2-{pyrimidin-4- | 14 14 | 12 18 | D{u) - ++ - %
Yl drazenyi j-4-hydinooy-
2H-chromen-2-0ne
Min) 342+ 2H-1 2 d-riazol- LT 15 14 19 Ii(iii) + + - +
3=y
diazenyl -4-hvitrooy-2H-
chromen-2-one
Miv) 3421, 5-dibydro- 19 19 20 17 D{av) - + ~ .
1,2 4-triazol 4y diszenyl)-
4-hyvdroeey-2H-chromen-2-
Qe

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

The heterocyclic azo compounds svnthesized were evaluated for anti-bacterial and anti-fungal anlj.i.'i Iy
with different strains of bacteria and fungi. Results are shown in Table-1. The compounds D{i), D(ii), D{iii)
and Txiv) were found to moderate to weak activities against all bacterial stains. All compounds have shown
lesser activity against E. coli, 8 aureus and B. subtilis compared with penicillin taken as standard. The activity
of 1) (iv) compound was higher in comparison and has also shown good activity against §, fyphi and fungi,
H
Antilfungal activity observed against -isperg;ﬂhrs species was encouraging in comparnison with Penicillium

ohrysogenum and Fusariummongliforme. However, compounds have reduced the growth of these fungi,
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