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ABSTRACT

Various substituted azo-coumarins and schiff’s bases bearing methoxy and chloro groups
have been synthesized by the condensation of substituted 3-chloro-4-methoxy phenyl azo-
salicylaldehyde with different malon-anilic acids by using pyridine as condensing agent. Structure of
newly synthesized azo-coumarins and schiff’s bases were established on the basis of their analytical

and spectral evaluation.
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INTRODUCTION

The compounds bearing azo group are
known to exhibit bacterostatic'2 and anticancereous
activity. The biological importance of azo-coumarins
and their derivatives is well known for their use as
antibiotics®, antineoplastic®, anti-diabetics®, anti-
bacterial®” and antifungal®® activities, several
antibacterial drugs are modulate on it's structure
such as Novobiocin Coumeromycin and Chartusein.
Schiff’s bases have also possess antiviral',
anticancer'!, antimicrobial™ activities.

Schiff’'s bases have also possess with
sulfonamide moiety are endowed with antibacterial
activity13. In this laboratory also a number of
azo-coumarins and schiff’s bases have been
prepared'*2'. In the present study we have
synthesized a series of new azo-coumarins and
schiff’s bases and they having azo group at position
6. The azo-coumarins and schiff’s bases have been
synthesized by the condensation of substituted azo-
salicylaldehyde with N(R)-phenyl malonamic acids
in presence of pyridine.

EXPERIMENTAL

Material
Melting points were taken in open capillary
tubes and are uncorrected. All the chemicals used

in the synthesis were obtained from Sigma-Aldrich
Company. All the newly synthesized compounds
were recrystallised by absolute ethanol 99.9%.
The purity of all the compounds checked by TLC
on silica-gel-coated Al plates (Merck), by using
10% benzene/methanol for azo-coumarins and
5% benzene/methanol for schiff’s bases. IR spectra
(cm") were recorded on Perkin-Elmer spectrum RX-
1 FT-IR spectrophotometer at St. John’s College,
Agra by KBr-disc method.

The physical and analytical data, melting
point, colour, molecular formula, molecular weight,
yield% are recorded in Table-1.

Synthesis of 2-hydroxy-5 (3-chloro- 4-methoxy
phenyl azo) benzaldehyde (1)

To the substituted aniline (3-chloro-4-
methoxy) 3.940 gm (0.025 mole) was diazotized
by adding concentrated HCI (8 ml) in 7 ml water
and cooled at 00C in an ice-bath then a cold solution
of sodium nitrite in water (8 ml) was slowly added
with stirring and maintaining the temperature at 0°C
to 2°C till the whole reaction was complete, after
that a solution of salicylaldehyde (0.025 mole) in
2N NaOH (20 ml) was added with constant stirring
to the above diazotised solution. The brownish
yellow solid which separated was filtered, washed
with cold water and recrystallised from ethanol, yield
72.06%.
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* Z ﬁ £
cl oM Nao':i L oc/@ OH, ~ COOCH, Hydrolysis ~ CONH -@
OCH, 0h2'C ) @11)
2-hydroxy-5-(3-chloro-4-methoxy N- (R) Phenyl

phenyl azo)-benzaldehyde

(1) *+ (211}

yridine
4Hrs /Ku' 112°C
CHao—Q N
Cl

2-hydroxy-5-(phenyl azo)-benzylidine-
(3-chloro-4-methoxy) aniline

CCONH—{CT§

~C=0

cu,o@N- —@

(12 -21)
6-(phenyl azo)-coumarin-3-carboxy
-(3-chloro-4-methoxy) anilide

CH=|
=N
OH

malonamic acid

R - 2-CI-5-F, Methyl (2)

- 2-0C, H,(3)

- 2, 4-DiChloro (4)

- 2-Fluoro (5)

- 4-CH, (6)

-4-Br(7)

- 2-OCH,(8)

- 5-Cl-2CH,(9)

- 2, 4-Di-Methyl (10)

- 3, 5-Di-Methyl (11)

e

(22 -31)

Table 2 : IR Absorption Bands

Compound ArC=Ccm"' HC=Ncm’ -OHcm’

N=Ncm® CONHcm" Lactone

CClem” N-Hem'

Stretching Stretching Stretching Stretching Stretching C=0cm™ Stretching Stretching

No.
3 - - 3442 1489
12. 1564 - - 1462
13. 1544 - - 1489
14, 1563 - - 1461
15. 1555 - = 1494
22, 1590 2361 3441 1488
23. 1595 2363 3421 1490
24, 1591 2361 3414 1488
25, 1593 2361 3379 1488

679 -
618 3415
617 3415
619 3414
669 3442
670 -
669 -
616 -

669 -

1618 1716
1618 1718
1617 1718
1662 1724

Synthesis of N-(R) phenyl malonamic acid (2-11)

To the primary amine (0.025 mole), diethyl
malonate (0.05 mole) was added with dimethyl
formamide as a catalyst and refluxed for 45-60
minutes, after cooling, filtered, to the filtrate ethanol
(20 ml) and a solution of Na,CO, (20 ml) was added.
The reaction mixture was hydrolysed for 30-45
minutes and then filtered, to the filtrate concentrated
HCI was added. The solid thus separated was
filtered washed with distilled water and recrystallised
from saturated solution of NaHCO, was identified
as N-(R) phenyl malonamic acid (2-11).

Synthesis of 6(phenyl azo)-coumarin-3-carboxy-
3-chloro-4-methoxy anilide (12-21) and 2-
hydroxy-5-(phenyl azo)-benzylidine-3-chloro-4-
methoxy aniline (22-31)

A mixture of 2-hydroxy-5(3-chloro-4-
methoxy phenyl azo) benzaldehyde (0.001 mole;
1) and N-(R) phenyl malonamic acid (0.001 mole ;
2-11) in equimolar quantities (1:1), with a trace of
pyridine was added. The reaction mixture was
heated for 4 hours in an oil-bath at 104° to 112°C
maintained. The mixture first melted to a liquid and
soon set to a solid, after cooling it was digested
with NaHCOS solution and washed with water. The
schiff’s bases was removed by extraction with hot
ethanol (10ml) and the residue was recrystallised
from absolute ethanol, methanol, schiff’s bases was
recrystallised from absolute ethanol.

RESULTS AND DISCUSSION

The IR spectra of the synthesized
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compounds have been recorded in the frequency
region 4000-450 Cm-1, are recorded in Table-2.

The IR (KBr) spectrum of 6(2-chloro-5-
trifluoro methyl phenyl azo)-coumarin-3 carboxy- (3-
chloro-4-methoxy) anilide12 shows absorption at
1564 cm-1 indicating aromatic-C=C, absorption at
1618 cm-1 show-CONH stretching vibrations while
absorption in 3415 cm-1 reveals-NH streching
vibrations and absorption at 1719 indicates-C=0
stretching vibrations, absorption at 1462 show-N=N
stretching vibrations. These characters are support
to the structure of compounds No. 12,13-15 and
other compounds (16-21).

The IR (KBr) spectrum of-2-hydroxy 5-(2-
chloro-5-trifluoro methyl) benzylidine-(3-chloro-4 -
methoxy) aniline22, shows absorption at 2361cm-
1 indicating-N=CH stretching vibrations, absorption
at 3441 cm-1 show free -OH group stretchting
vibrations, absorption at 1488cm-1 reveals -N=N
stretching vibrations, absorption at 670 cm-1 show

-C-ClI linkage stretching vibrations. The above
observations are agreed with the assigned structure
of compounds No. 22,23-25 and other compounds
(26-31).

The IR spectrum of 2-hydroxy-5-(3-chloro-
4-methoxy) phenyl azo benzaldehyde1 reveals free
-OH group stretching vibrations at 3442 cm-1
absorption at 1489 cm-1 indicating-N=N stretching
vibrations, absorption at 679 cm-1 show -C-ClI
stretching vibrations. These observations indicating
the presence of azo group and these characters
lent support to the structure of compound No. 1.

Thus the IR spectra of all substituted azo-
coumarins and schiff’s bases indicating the
absorption spectrum was in agreement with the
assigned structure. The azo-coumarins were found
to possess higher melting points as compaired to
schiff’'s bases which melted lower melting points,
shows that azo-coumarins have more thermal
stability than schiff’s bases.
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