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ABSTRACT

A series of new acid hydrazones have been synglddsyzthe reaction of Ethyl-2-[(N-cinnamoyl)
2, 3-dichloroanilido] acetohydrazide with variousa®onyl Compounds in 34 to 83 % yield.
Hydrazones are white, brown and yellow colour sglilaving high melting points. Newly
synthesized compounds (1, 2, 3, 4, 5, 6, 7, 82913, 14, 15, 16 and 17) have been tested for
their antibacterial activityagainst gram positive bacteria S.albus, S.aureu$ gram negative
bacteria E.Coli and Pseudomonas piosineus .The oanmg2, 3, 5, 12, 13, 14and 15 shown
significant activity and compound 1, 4, 6, 7, 818,and 17 have shown moderate activity. The
same compounds were tested for tlagitifungal activity against Candida albicans, Aspergillus
Niger and Alternaria alternataat concentration of 30 mg/mL using savored dextragar
media. The compourl] 5, 12, 13, 14and 15 shown significant activities and compound 1, 4, 8,
9, 16 and 17 have shown moderate activity agaiastditia albicansand Aspergillus NigerAll

the other compounds did not show significant agti@gainst the fungi at the concentration
used. Some new compounds have been testednfiwubercular activity in-vitro using M.
tuberculosis The compounds were incorporated into Lowensteirseleregg medium having
concentrations of 10 and 100 mg/mL and were indedlavith M. tuberculosidi,7, Rv strains,
incubated at 3%C and observed, the compouB8, 12, 13table-1) & 01 (table-11) inhibited the
growth of M. tuberculosis at 100mg/mL concentratisiher compounds were found to be
inactive.

Keywords: Malonicester, Acidhydrazide, Acidhydrazones, synthesis,
Characterization, and Biological Activities.

INTRODUCTION

Hydrazones possessing an azometine -NHN=CH- Protorstitute an important class of
compounds for new drug development. Therefore, m@sgarchers have synthesized these
compounds as target structures and evaluated bi@ogical activities. Acidhydrazides have
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frequently been investigated for testing their ptdity as tuberculostats [1-8]. Hydrazides and
their condensation products have displayed divesswe of biological properties such as
bactericidal [9-10], anti-fungal [11], anti-convals [12-15], anti-helmintic [16], anti-tumor [17-
20], anti-leprotic [21], anti-malarial [22-23], atancer [24-31], anti-depressant [32], anti-HIV
[33], analgesic-anti-inflammatory [34], leishmaudial [35], vasodilator activities [36].

MATERIALS AND METHODS

Experimental

All chemicals used were of A.R. grade (either oDBI. or Excel-R or Extra pure E. Merck
quality). The structures of the compounds wererdateed by elemental analysis, IR and NMR
spectral data. IR spectra (KBr) are recorded orewkiR-Elmer 283 spectrophotometer. NMR
spectra (CDG) are recorded on Varian EM 360 L spectrophotomettgiting points of the
compounds are determined in open capillary tubdsaagé uncorrected. Purity of the compounds
is checked on T.L.C. using Silica Gel-G. Elemeraahlysis is performed on Carlo-Erba 1108
analyzer.

Synthesis of Ethyl-2-[2, 3-dichloroanilido] Ethanda [1]:

A mixture of 2, 3-dichloroaniline (10ml) and dietmalonate (20ml) was refluxed for forty five
minutes in a round bottomed flask fitted with ancindenser of such a length (14") that ethanol
formed escaped and diethylmalonate flowed back timoflask. Contents were cooled, ethanol
(30 ml) was added, when malon-2, 3-dichlorodiariliseparated out. It was filtered under
suction. The filtrate was poured on to crushed (ical60g) and stirred when ethyl-2-(2, 3-
dichloroanilido) ethanoate precipitated as greessn@n recrystallization from aqueous ethanol
(50%), ester was obtained as white crystals. Yi8RPo, M. P.: 88C, M. W.: 276.
Analytical calculation forCy3 Hi1 N; O3 Clo: Found: C 47.8, H: 4.0, O: 17.4, N: 5.1, CI: 25.7,
Calcd. C: 47.5, H: 04.1, O: 17.2, N: 5.1, Cl: 28R [KBr] Vmax Cmi': 1665-1660 [C=0O
diketone], 1290 [-C-O- Ester], 760-755 [2, 3 distituted benzene], 1255 [C-CI Stretching],
1590, 1520, 1440 [C=C Ring stretching], 3150HNstretching], 3040[C-H aromatic], 1330-
1322 [C-H Stretching].PMR (DMSO):6 4.40 (2H, s, CO-CHCO), 4.14 (2H, s, NbJ, 7.3-8.5
(3H, m, Ar-H), 9.5 (1H, s, CO-NH @ exchangeable), 10.5 [1H, s, Ar-NH@exchangeable].

Synthesis of Ethyl-2-[(N-cinnamoyl) 2, 3- dichlorodido] ethanoate [2]:

Cinnamoyl chloride (10.02 gm; 0.06 mol), dioxane rt8), Ethyl-2-(2, 3-dichloroanilido)
ethanoate (16.5 gm; 0.06 mol) and Triethylamin@g&m; 0.06 mol) were placed in a round
bottomed flask carrying reflux condensor havingitath chloride guard tube. The contents were
heated on a boiling water bath for two hours angtkever night when triethylamine
hydrochloride separated. It was filtered underisacénd the filtrate was poured on to crushed
ice (Cal80 g) and stirred when Ethyl-2-[(N-cinnamh@y 3-dichloroanilido] ethanoate separated
or solid. It was filtered under suction, dried apdrified by recrystallisation from aqueous
methanol (1:1) in white crystals. Yield = 82 %, MP9°C

Analytical calculation folCyoH17 Ny O4 Clo: [FW = 406] , Calculated: N 3.4, C 59.1, H 04Q
15.8, Cl 17.5, Found : N 3.3, C59.0, H04.118%6 , Cl 17.5. IR [KBI] Vimaxcnmi*: 1730
[C=0 diketone], 1320 [-C-O- Ester], 773 [2, 3- distituted benzene], 1100 [C-CI Stretching],
1580, 1530, 1470 [C=C RIing stretching], 3150 [N-He&hing], 3030[C-H aromatic], 1340-
1328 [C-H Stretching].

PMR (DMSO):6 4.59 [2H, s, CO-CHCO], 4.30 [2H, s, NH|, 7.4-8.2 [3H, m, Ar-H], 9.8 [1H,
s, CO-NH DBO exchangeable], 10.3 [1H, s, Ar-NHO® exchangeable].
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Synthesis of Ethyl-2-[(N- cinnamoyl) 2, 3-dichlorodido] acetohydrazide [3]:
Ethyl-2-[(N-cinnamoyl) 2, 3-dichloroanilido] ethaat® (12.2 gm; 0.03 mol), ethanol (8 ml) and
hydrazine hydrate (15 ml; 70%) were mixed togetret stirred for thirty five minutes. Ethyl-2-
[(N-cinnamoyl) 2, 3-dichloroanilido] acetohydrazides filtered under suction and recrystallised
from ethanol in white crystals. Yield; 78%, MP =3t€, MW 392 Analytical calculation fdZ;s
Hi5N3 O3 Cl; : Calculated: N 10.7, C 55.1, H 03.8, O 12.218l1, Found: N 10.6, C 55.0, H
03.7, 0 12.1, Cl 18.0IR [KBr] Vmaxcm': 3150 [N-H Stretching], 3060 [C-H aromatic], 1670
[C=0 diketone], 1440 [C-CI aromatic], 1590, 154@5% [C=C ring stretchingPMR (DMSO):

5 4.53 (2H, s, CO-CHCO), 4.4 (2H, s, Nb), 7.2-8.4 (3H, m, Ar-H), 9.7 (1H, s, CO-NH,O
exchangeable), 10.3 (1H, s, Ar-NH@®exchangeable).

Synthesis of Ethyl-2-[(N-cinnamoyl) 2, 3-dichlorodido] acetohydrazone [4]:
Ethyl-2-[(N-cinnamoyl) 2, 3-dichloroanilido] acetgiirazide (0.001 mol) and (0.001 mol) of
aromatic aldehyde or ketone [such as benzaldeldidsplve in absolute alcohol and added 2-
drops of conc. k5O, and stirred for 20 minutes. It was filtered undection and recrystallised
from hot ethanolM.F. CysH1403NsCl,, Color: Silver white, Yield: 88%, M.P= 22%C, F.W:
480, Analytical calculation forC,sH1603NsCl, Calculated: N 8.8, C 62.5, H 4.0, O 10.0, CI
14.8, Found: N 8.6, C 62.3,H 4.2, O 10.0,1€l IR Absorption band (cf): 3160 (N—

H stretching), 2970-2995 (C-H aliphatic), 1655-16@D=O Ketone), 780-770 (C-ClI
Stretching), 755 (2, 3-disubstituted benzeh)IR Spectra(d DMSO, 2.16(2 H, s, CH), 4.20(1

H, s, NH), 6.90-7.3 (10 H, m, ArH)Synthetic strategy has been out lined in scheme-l.
Mechanism for the formation of acid hydrazonesivemyin chart-|

CHART -1

I : (.?H
R—C—NH—NH—(ll—R
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Acid j HA

|
0] UO-H
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A + R—C—NH—NH—(ll—R
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o
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[l _R
R-C-NH-N= C + HA + HW
N R,

(Acid hydrazones)

[Mechanism of formation of acid hydrazones]
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Table — I: Physical and analytical data of acid hytazones derived from ethyl-2-[(N-cinnamoyl) 2, 3- ithloroanilido] acetohydrazide

o)

Cl

I
CH=CH-C F||

Cl

-NH,

//Uj\
O o

Elemental analysis
S. MP | Yield | Formula Molecular Calcd. and Found
No. Aldehyde / Ketone R, cC) | (%) Weight formula Color C H ) N Cl

1. Benzaldehyde Ph 222 88 480 | ,5@403N3Cly White 62.5 4.0 10.0 8.8 14.8
(62.3) | (4.1) | (10.0) | (8.6) (14.7)
2. Vanillin OMe (3) 209 82 526 GsH>105N5Cl, White 59.3 4.0 15.2 8.0 13.5
<OH @) (59.2) | (4.0) | (15.1) | (8.2) (13.4)
3. 5-Chloro OH (2) 217 86 530.5 &H1504N3Cl3 White 56.6 3.4 12.1 7.9 20.1
salicyladehyde Ph< cl ) (56.5) | (3.2) | (12.0) | (7.5) (20.0)
4. 5-Bromo OH (2) 214 83 575 &H140:N:CLBr Silver 52.2 3.1 11.1 7.3 12.3
salicyladehyde < White (52.0) | (3.0) | (11.00 | (7.1 (12.2)

Br (5
5. 2-Nitro vanillin NO, (2) 210 77 571 GsH200,N4Cl Cream 546 | 3.5 19.6 9.8 12.4
Ph OCH, 3 (54.2) | (3.1) | (19.5) | (9.7) (12.3)

OH &

6. O-Nitro Ph-NO, (2) 228 86 524 &H1705N,4Cl> White 57.3 3.2 15.3 10.7 13.5
Benzaldehyde 2 (57.2) | (3.0) | (15.1) | (10.3) (13.4)
7. 2-Nitro N02 ) 220 57 697 &H140;N,CLBr Cream 448 | 2.7 16.1 8.0 10.2
5-Bromo vanillin OMe (3) 44.7) | (2.4) | (16.0) | (8.0) (10.2)

OH (4)

Br (5
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8. 3, 5-dichloro-2-| H OH (2) 217 70 565 &H1704N;Cly White 53.1 3.0 11.3 7.4 25.1
hydroxy benzal cl (3 (53.0) | (81) | 11.2) | (7.2) (25.0)
dehyde ©)

Cl (5

0. 3-Nitro-6-hydroxy Me NO, (3) 231 52 556 &sH-106N4Cl, Cream 56.1 3.8 10.1 17.3 12.8
acetophenone PR OH (§) (56.0) | (3.5) | (10.2) | (17.2) | (12.5)

10. Acetone Me Me 208 47 432 2f1:603N3Cl, Cream 583 | 4.4 11.1 9.7 16.4

(58.2) | (4.2) | (11.0) | (9.9 (16.3)

11. 2-Chloro H Ph-CI (2 232 79 514.5 &H1503N3Cl3 White 58.3 35 9.3 8.2 25.7
Benzaldehyde (58.3) | (3.2) | (9.0) (8.0) (25.6)

12. 4-N-N-Bis-2' cyano H Ph-N - 241 66 601 1H2603NCl, Light 61.9 4.3 8.0 14.1 11.8
ethyl amino _ _ brown (61.7) | (4.2) | (8.1) | (14.0) (11.4)
Benzaldehyde (CH, ~CH, —CN),

13. 2-Methyl-4-N-N-bis H CHy, @ 226 82 615 62H2503NgCl, Brown 62.4 4.6 7.8 13.7 11.5
2' cyano ethyl amino P'<N (CH,~CH, -CN), (4 (62.3) | (4.2) | (7.5) | (13.3) (11.4)
Benzaldehyde

14. 2-Methoxy-4-N-N-bis| H OCH; (2) 235 60 631 62H2804N6Cl, Brown 60.9 4.4 10.1 13.3 11.3
2' cyano ethyl amino Pt<N (CH, - CH, -CN), (4 (60.6) | (4.3) | (9.9 | (13.1) (11.2)
Benzaldehyde

15. Acetophenone Me Ph 220 87 494 | ,6H5;,05N5Cly White 63.2 4.3 9.7 8.5 14.4

(63.0) | (41) | (9.8 (8.3) (14.1)

16. Salicyladehyde H Ph-0OH (2 229 59 496 &sH1504N3Cl, White 60.5 3.8 12.9 8.5 14.3

(60.1) | (3.6) | (12.7) | (8.4 (14.1)
17. Anisicaldehyde H Ph-OCH, (2) 211 73 510 GsH2104N3Cl, Yellow 61.2 4.1 12.5 8.2 13.9
(61.0) | (41) | (12.6) | (8.1) (13.6)
18. -lonone Me CH5 219 42 581 6H3603N3Cl, Buff 66.1 6.2 8.3 7.2 12.2
(66.0) | (6.1) | (8.2) (7.2) (12.0)
CHs
CH=
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Biological Evaluation

Anti-bacterial activity:

Newly synthesized compounds, 2, 3, 4, 5, 6, 7, 8, 9, 12, 13, 14, 15, 16 afAdhhve been
tested for their antibacterial activity againstrgraositive bacteri&. albus,S. aureusand
gram negative bacteri&.Coli and Pseudomonas piosineusy agar plate disc diffusion
method at 3Qug/mL concentrationAmpicillin and Tetracyclinevere used as a reference
compounds. The compourg] 3, 5, 12, 13, 14nd 15 shown significant activities and
compound 1, 4, &, 8, 9, 16 and 1ave shown moderate activity.

Table-1I: Tuberculostatic Activity of new acidhydrazide & hydrazones

S.No. Compounds Growd#t conc. [mg/mL]
10 100
1. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtgdrazide + 0
2. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acétgdrazone + +
of 3-Nitro 6-hydroxy acetophenone
3. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acétgdrazone| + 0
of 4-N,N-Bis 2'- cyanoethylamino Benzaldehyde
4, Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtgdrazone + 0
of 2- methyl-4-N,N-Bis 2’ cyanoethylamino Benzahgee
5. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtgdrazone + +
of 2-methoxy 4-N,N-Bis 2’- cyanoethylamino Benzzlgde
6. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtgdrazone + +
of acetophenone
7. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtgdrazone + +
of salicyladehyde
8. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtgdrazone + +
of Anisicaldehyde
9. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acétgdrazone + +
of 2-Nitro vanillin
10. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] aadtydrazone  + +
of 2-chloro Benzaldehyde
11. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] aadtydrazone  + +
of Benzaldehyde
12. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] aadtydrazone  + +
of B-lonone
13. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] aadtydrazone + +
of Vanillin
14. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] aadtydrazone + 0
of 5-Chloro Salicyladehyde
15. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtydrazone + +
of 5-bromo Salicyladehyde
16. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] aadtydrazone
of o-Nitro benzalaldehyde + +
17. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtydrazone + +
of 2-Nitro 5-bromo vanillin
18. Ethyl-2-[(N-cinnamoyl)2,3-dichloroanilido] acdtydrazone + +
of 3,5-dichloro-2-hydroxy Benzaldehyde

‘+’ and‘0’ indicate presence and inhibition of growth respeslij.

Anti-fungal activity:

The same compounds were tested for their antifuagality againstCandida albicans,
Aspergillus Niger and Alternaria alternatat concentration of 30 mg/ml using Savored
dextrose agar media. The compouhds, 12, 13, 14ndl5 shown significant activity and
compound 14, 8, 9, 16 and 1ave shown moderate activity agai@sindida albicansand
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Aspergillus NigerAll the other compounds did not show significactivaty against the fungi
at the concentration used.

Tuberculostatic Activity:

Some new compounds have been tested for ant tuderaativity in-vitro using M.
tuberculosis The compounds were incorporated into Lowensteiseler®gg medium having
concentrations of 10 and 100 mg/mL and were indedlavith Mycobacterium tuberculosis,
H,7 RV strains, incubated at 37 and observed weekly for the growth of organismeight
weeks. The compound03, 12, 13(table-lI) & 01 (table-Il) inhibited the growth oM.
tuberculosisat 100mg/mL concentration other compounds wereddarbe inactive. Results
are assembled in table-Il.

RESULTS AND DISCUSSION

New acid hydrazones have been synthesized by #utior of Ethyl-2-[(N-cinnamoyl) 2, 3-
dichloroanilido] acetohydrazide with various CarpoitCompounds in 34 to 83% yield.
Hydrazones are white, brown and yellow color sglidaving high melting points. The
structure of all the compounds are confirmed by, NRIR, and Mass spectral data and are
further supported by correct elemental analysisviNsynthesized compounds, 2, 3, 4, 5,
6,7, 8,9, 12, 13, 14, 15, 16 and h@ve been tested for theintibacterial activityagainst
gram positive bacteriaS. albus, S. aureusnd gram negative bacterig.Coli and
Pseudomonas piosineughe compoun@, 3, 5, 12, 13, 14nd15 shown significant activities
and compound, 4, 6, 7, 8, 9, 16 and Iiave shown moderate activity. The same compounds
were tested for theiantifungal activity againstCandida albicans, Aspergillus Niger and
Alternaria alternataat concentration of 30 mg/mL using sabouraud dsetagar media. The
compound 25, 12, 13, 14ndl5 shown significant activity and compoung4l 8, 9, 16 and
17 have shown moderate activity agai@andida albicansand Aspergillus NigerAll the
other compounds did not show significant activigiast the fungi at the concentration used.
The same compounds were tested for thairtubercular activity againstM. tuberculosis.
The compoun®3, 12, 13table-1)& 01 (table-Il) inhibited the growth oM. tuberculosisat
100mg/mL concentration other compounds were foorgktinactive.

CONCLUSION

Newly synthesized compounds, 2, 3, 4, 5, 6, 7, 8, 9, 12, 13, 14, 15, 16 aryhave been
tested for theiantibacterial activityagainst gram positive bacteita albus, S. aureusnd
gram negative bacteri&.Coli and Pseudomonas piosinebyg agar plate disc diffusion
method at 3Qug/mL concentrationAmpicillin and Tetracyclinevere used as a reference
compounds. The compourg] 3, 5, 12, 13, 14nd 15 shown significant activities and
compoundl, 4, 6, 7, 8, 9, 16 and lffave shown moderate activity. The same compounds
were tested for theiantifungal activity againstCandida albicans, Aspergillus Niger and
Alternaria alternataat concentration of 30 mg/mL using Savored dextexg@® media. The
compound2, 5, 12, 13, 14nd 15 shown significant activities and compouhd4, 8, 9, 16
and 17have shown moderate activity agai@sndida albicansand Aspergillus NigerAll
the other compounds did not show significant agtiigainst the fungi at the concentration
used. The same compounds were tested for thaititubercular activity against
Mycobacterium tuberculosiIhe compound3, 12, 13(table-1) & 01 (table-11) inhibited
the growth ofM. tuberculosisat 100mg/mL concentration other compounds wereddarbe
inactive.
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