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ABSTRACT

A series of new acid hydrazones have been syngdsyzthe reaction of 2-[(N-cinnamoyl) 2, 5-
dichloroanilido] acetohydrazide with various CarbgnCompounds in 42 to 88 % 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.aureus gram negative
bacteria E.Coli and Pseudomonas piosineus .The oamg2, 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 albicansaand Aspergillus NigerAll

the other compounds did not show significant agti@gainst the fungi at the concentration
used. Some new compounds have been testec@ntdubercular activity in-vitro using
Mycobacterium tuberculosisThe compounds were incorporated into Lowensteirseleregg
medium having concentrations of 10 and 100 mg/nd.\a@re inoculated with Mycobacterium
tuberculosis,H,7 Rv strains, incubated at 32 and observed, the compound 1, 3, 4, 14
inhibited the growth of Mycobacterium tuberculossé 100mg/mL concentration other
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@asgarchers have synthesized these
compounds as target structures and evaluated bi@ogical activities. Acidhydrazides have
frequently been investigated for testing their ptadity as tuberculostats [1-8]. Hydrazides and
their condensation products have displayed divesswe of biological properties such as
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bactericidal [9-10], anti-fungal [11], anti-convalg [12-15], anti-helmintic [16], anti-tumor [17-
20], anti-leprotic [21], anti-malerial [22-23], atancer [24-31], anti-depressant [32], anti-HIV
[33], analgesic-anti-inflammatory [34], leishmaudial [35], vasodilator activities [36].

MATERIALSAND 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 tubesaage 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, 5-dichloroanilido] Ethanda [1]:

A mixture of 2, 5-dichloroaniline (10ml) and dietmalonate (20ml) was refluxed for forty five
minutes in a round bottomed flask fitted with anaindenser 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, 5-dichlorodiariliseparated out. It was filtered under
suction. The filtrate was poured on to crushed (al60g) and stirred when ethyl-2-(2, 5-
dichloroanilido) ethanoate precipitated as greessn@n recrystallization from aqueous ethanol
(50%), ester was obtained as white crystals. Yi8Bo, M. P.: 88C, M. W.: 276.
Analytical calculation forCy; 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': 1670-1660 [C=O
diketone], 1285 [-C-O- Ester], 770-760 [2,5 distiioted benzene], 1260 [C-Cl Stretching],
1595, 1525, 1450 [C=C Ring stretching], 3160HNstretching], 3050[C-H aromatic], 1340-
1330 [C-H Stretching].PMR (DMSO):6 4.42 (2H, s, CO-CHKHCO), 4.10 (2H, s, NbJ, 7.5-8.4
(3H, m, Ar-H), 9.2 (1H, s, CO-NH @ exchangeable), 10.4 [1H, s, Ar-NH@exchangeable].

Synthesis of Ethyl-2-[(N-cinnamoyl) 2, 5- dichlorodido] ethanoate [2]:

Cinnamoyl chloride (10.02 gm; 0.06 mol), dioxane r8), Ethyl-2-(2, 5-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 underisacand the filtrate was poured on to crushed
ice (Cal80 g) and stirred when Ethyl-2-[(N-cinnath@y 5-dichloroanilido] ethanoate separated
or solid. It was filtered under suction, dried apdrified by recrystallisation from aqueous
methanol (1:1) in white crystals. Yield = 77 %, MP6°C

Analytical calculation folC,0H17 Ny O4 Clo: [FW = 406] , Calculated: N 3.4, C 59.1, H 04Q
15.8, Cl 17.5, Found : N 3.3, C 59.0 , H 04.11%% , Cl 17. 5. IR [KBI] Vmax cmi:
1730 [C=0O diketone], 1325 [-C-O- Ester], 780 [2, &isubstituted benzene], 1105 [C-CI
Stretching], 1575, 1535, 1475 [C=C Ring stretchin8]l55 [N-H Stretching], 3035[C-H
aromatic], 1350-1335 [C-H Stretching

PMR (DMSO):$ 4.62 [2H, s, CO-CHCO], 4.35 [2H, s, Nb|, 7.5-8.4 [3H, m, Ar-H], 9.6 [1H,

s, CO-NH BO exchangeable], 10.5 [1H, s, Ar-NH® exchangeable].

Synthesis of 2-[(N- cinnamoyl) 2, 5-dichloroanild acetohydrazide [3]:
Ethyl-2-[(N-cinnamoyl) 2, 5-dichloroanilido] ethaate (12.2 gm; 0.03 mol), ethanol (8 ml) and
hydrazine hydrate (15 ml; 70%) were mixed togetmaat stirred for thirty five minutes. 2-[(N-
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cinnamoyl) 2, 5-dichloroanilido] acetohydrazide wdtered under suction and recrystallised
from ethanol in white crystals. Yield; 81%, MP =9t&, MW 392 Analytical calculation fdZ;g
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 [KBI] Vmax cm®: 3155 [N-H Stretching], 3065 [C-H aromatic], 1676
[C=0 diketone], 1460 [C-CI aromatic], 1580, 155@6% [C=C ring stretchingPMR (DMSO):

5 4.58 (2H, s, CO-CHCO), 4.2 (2H, s, Nb), 7.6-8.2 (3H, m, Ar-H), 9.9(1H, s, CO-NH,D
exchangeable), 10.8 (1H, s, Ar-NH®exchangeable)

Synthesis of 2-[(N-cinnamoyl) 2, 5-dichloroanilid@cetohydrazone [4]:

2-[(N-cinnamoyl) 2, 5-dichloroanilido] acetohydrdei(0.001 mol) and (0.001 mol) of aromatic
aldehyde or ketone [such as benzaldehyde] dissohabsolute alcohol and added 2-drops of
conc. HSO, and stirred for 20 minutes. It was filtered undection and recrystallised from hot
ethanol. M.F. GsH160sNsCl,, Color: Silver white, Yield: 84%, M.P= 228C, F.W: 480
Analytical calculation forC,sH;9403N3Cl, Calculated: N 8.8, C 62.5, H 4.0, O 10.0, Cl814
Found: N 8.6, C 62.3,H 4.2, 0 10.0, Cl 14.7 IR Absorption band (ci): 3150 (N-H
stretching), 2960-2985 (C-H aliphatic), 1645-1665@ Ketone), 790-780 (C—Cl Stretching),
760 (2, 5-disubstituted benzenBMMR Spectra{d DMSQO), 2.2 (2 H, s, Ch), 4.25(1 H, s, NH),
6.80-7.4 (10 H, m, ArH)Synthetic strategy has been out lined in schenvethanism for the
formation of acid hydrazones is given in chart-I

CHART -1

A
R—C—NH—NH—F—R

R:

Acid l HA

=

I
O H
) [l
A + R-C-NH-NH-C-R
(@]

E

Ry
~ R
R—C-NH-N=C + HA + HW
AN R,

(Acidhydrazone)

[M echanism of for mation of acidhydrazones)
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SCHEME - |
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Table — | Physical and analytical data of new compmls: Acid hydrazones derived from 2-[(N-cinnamp$, 5- dichloroanilido]
agetohydrazide

Il
I c—ch=c

I
N

I
- //C\ / X
o 0]
CH;,

~NH;

O—=z—x

. Elemental analysis
NSo. Aldehyde / Ketone R, ('\fg) Y(l;l)d Ii/(\)/rerimlj’:? '\ﬁglﬁ%]l:‘r Colour Calcd. and Found
' ° 9 C H 0 N Cl
Benzaldehyde Ph 226 84 480 ,58,d0sN5Cly White | 62.5 4.0 10.0 8.8 14.8
62.3) | (4.1) (10.0) | (8.6) | (14.7)
2. Vanilline OMe (3) 214 78 526 GeH2105N3Cl, White | 59.3 4.0 15.2 8.0 135
< OH (4) (59.2) | (4.0) (15.1) | (8.2) | (13.4)
3. 5-Chloro OH (2) 220 81 530.5| &H:g04N3Cl; White | 56.6 3.4 12.1 7.9 20.1
salicyladehyde Ph< cl (5 (56.5) | (3.2) (12.0) | (7.5) | (20.0)
4. 5-Bromo OH (2) 218 88 575 &H1604N:ClLBr Silver | 52.2 3.1 11.1 7.3 12.3
salicylaldehyde < Br (5) White | (52.0) | (3.0) (112.0) | (7.1) | (12.2)
5. 2-Nitro vanilline N02 ) 212 75 571 &sH-00/N4Cl, Cream| 54.6 35 19.6 9.8 12.4
Ph<OCH3 e 54.2) | (3.1) (19.5) | (9.7) | (12.3)
OH (4
6. O-Nitro Ph-NO, (2) 229 83 524 &H1705N,4Cl> White | 57.3 3.2 15.3 10.7 135
benzaldehyde 2 (57.2) | (3.0) (15.1) | (10.3) | (13.4)
490

Scholar Research Library



Raj Narayan Sharma

Crelharmacia Lettre, 2011, 3(2):486-495

7. 2-Nitro H NO, (2) 224 62 697 &H160/N,ClBr Cream| 44.8| 2.7 16.1 8.0 10.2

5-Bromo vanillilne 2 44.7)| (2.4) (16.0) | (8.0) | (10.1)
Ph OMe (3)
OH (4
Br (5

8. 3, 5 di chloro-2- H OH (2) 212 74 565 &sH1704N3Cly White | 53.1 3.0 11.3 7.4 25.1
hydroxy benzal ph/ Cl (3 (53.0) | (3.1) (11.2) | (7.2) | (25.0)
dehyde ©)

Cl (5

0. 3-Nitro-6-hydroxy Me NO, (3) 235 59 556 GeH2106N4Cl, Cream| 56.1| 3.8 10.1 17.3 12.8
acetophenone <OH ©) (56.0) | (3.5) (10.2) | (17.2) | (12.5)

10. | Acetone Me Me 202 58 432 | ,(1403N3Cl, Cream| 58.3| 4.4 11.1 9.7 16.4

(58.2) | (4.2) | (11.0) | (9.4) | (16.3)

11. | 2-Chloro H Ph-CI (2) 227 81 514.5| 6&H1g0sN5Cls White | 58.3 3.5 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 - 245 69 601 6:H2603NgCl, Light | 61.9 4.3 8.0 14.1 11.8
ethyl amino B B brown | (61.7) | (4.2) (8.1) | (14.0) | (11.9)
benzaldehyde (CH, —~CH, -CN),

13. | 2-Methyl-4-N-N-bis H CHy, @ 232 86 615 G2H2503NgCl, Brown | 62.4 4.6 7.8 13.7 11.5
2' cyano ethyl amino P(N(CHZ ~CH, -CN), (4) (62.3) | (4.2) (7.5) | (13.3) | (11.9)
benzaldehyde

14. | 2-Methoxy-4-N-N-bis| H OCH, (@ 237 67 631 6H-504N6Cl5 Brown | 60.9 4.4 10.1 13.3 11.3
2' cyano ethyl amino PR (CH, - CH, -CN), (4) (60.6) | (4.3) 9.9 | (13.1) | (11.2)
benzaldehyde

15. | Acetophenone Me Ph 230 82 494 £H5105N5Cl, White 63.2 4.3 9.7 8.5 14.4

(63.0) | (4.1) (9.8) (8.3) | (14.1)

16. | Salicylaldehyde H Ph-0OH (2) 233 67 496 &H1604N3Cl, White | 60.5 3.8 12.9 8.5 14.3

(60.1) | (3.6) | (12.7) | (8.4) | (14.1)
17. | Anisic aldehyde H Ph—0OCH, (2) 219 77 510 GsH2104N3Cl, Yello | 61.2 4.1 12.5 8.2 13.9
w (61.0)| (4.1) | (12.6) | (8.1) | (13.6)
18. | B-lonone Me CHs 213 46 581 6H2603N3Cl, Buff 66.1 6.2 8.3 7.2 12.2
(66.0) | (6.1) (8.2) (7.2) | (12.0)
XY
| ~CHs
CH;
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Scholar Research Library



Raj Narayan Sharma

Crelharmacia Lettre, 2011, 3(2):486-495

Biological Evaluation
Anti-bacterial activity:
Newly synthesized compounds, (2, 3, 4, 5, 6, 7, 8, 9, 12, 13, 14, 15, 16 aiyHave been
tested for their antibacterial activity againstrgrpositive bacteri&. albusS. aureusand gram

negative bacteri&.Coli andPseudomonas piosinelry agar plate disc diffusion method at 30
ug/mL concentrationAmpicillin and Tetracyclinevere used as a reference compounds. The

compound2, 3, 5, 12, 13, 14nd 15 shown significant activities and compound 1, 47,68, 9,
16 and 17have shown moderate activity.

Table-11 Tuberculostatic Activity of new acidhydrazones:

S.No. Compounds Growttconc. [mg/mL]
10 100
1. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydiide + 0
2. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmze of 3-| + +
Nitro 6-hydroxy acetophenone
3. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmmze of 4-| + 0
N,N-Bis 2'- cyanoethylamino benzaldehyde
4. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmze of 2- + 0
methyl-4-N,N-Bis 2’ cyanoethylamino benzaldehyde
5. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmze of 2-| + +
methoxy 4-N,N-Bis 2'- cyanoethylamino benzaldehyde
6. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmaze of + +
acetophenone
7. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmaze of + +
salicylaldehyde
8. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmaze of + +
anisicaldehyde
9. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydm@ze of 2-| + +
Nitro vanilline
10. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmane of 24 + +
chloro benzaldehyde
11. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrane off + +
benzaldehyde
12. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrazord /[ + +
lonone
13. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydmane of +
Vanilline
14. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrane of 5- 0
Chloro Salicylaldehyde
15. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrane of 5- +
bromo Salicylaldehyde
16. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrane of o-
Nitro benzalaldehyde +
17. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrane of 2- +
Nitro 5-bromo vanilline
18. 2-[(N-cinnamoyl)2,5-dichloroanilido] acetohydrane of 3,5 +
dichloro-2-hydroxy benzaldehyde

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

Anti-fungal activity:
The same compounds were tested for their antifurgdvity againstCandida albicans,

Aspergillus Niger and Alternaria alternatt concentration of 30 mg/ml using Savored dextrose
agar media. The compou2d5, 12, 13, 14ndL5 shown significant activity and compound 1, 4
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8, 9, 16 and 1have shown moderate activity agai@stndida albicansaand Aspergillus Niger
All the other compounds did not show significantivaty against the fungi at the concentration
used.

Tuberculostatic Activity:

Some new compounds have been tested for ant tudesmiivity in-vitro usingMycobacterium
tuberculosis The compounds were incorporated into Lowensteirseleregg medium having
concentrations of 10 and 100 mg/mL and were indedlavithMycobacterium tuberculosisi,;,
Rv strains, incubated at %7 and observed weekly for the growth of organismeight weeks.
The compound 1, 3, 4, 14 inhibited the growthvbfcobacterium tuberculosiat 100mg/mL
concentration other compounds were found to beivecResults are assembled in table-II.

RESULTSAND DISCUSSION

New acid hydrazones have been synthesized by thetioe of 2-[(N- cinnamoyl) 2, 5-
dichloroanilido] acetohydrazide with various CarporCompounds in 42 to 88% yield.
Hydrazones are white, brown and yellow colour sgllthving high melting points. The structure
of all the compounds are confirmed by IR, NMR, avldss spectral data and are further
supported by correct elemental analysis. Newlyrsssized compound4, 2, 3, 4,5, 6, 7, 8, 9,
12, 13, 14, 15, 16 and 1hpve been tested for theintibacterial activityagainst gram positive
bacteriaS. albus, S. aureusnd gram negative bacte&aColi andPseudomonas piosineuBhe
compound?, 3, 5, 12, 13, 14nd 15 shown significant activities and compouhd4, 6, 7, 8, 9,

16 and 17have shown moderate activity. The same compourds tested for theantifungal
activity againstCandida albicans, Aspergillus Niger and Alternaalkernataat concentration of
30 mg/mL using sabouraud dextrose agar media. ®hgound2, 5, 12, 13, 14ndl5 shown
significant activity and compound, 4, 8, 9, 16 and 1have shown moderate activity against
Candida albicansand Aspergillus nigerAll the other compounds did not show significant
activity against the fungi at the concentrationdusehe same compounds were tested for their
antitubercular activityagainst Mycobacterium tuberculosifie compound 1, 3, 4, 14 inhibited
the growth ofMycobacterium tuberculosigt 100mg/mL concentration other compounds were
found to be inactive .

CONCLUSION

Newly synthesized compounds, 2, 3, 4, 5, 6, 7, 8, 9, 12, 13, 14, 15, 16 a@jlhave been
tested for theiantibacterial activityagainst gram positive bactefa albus, S. aureumnd gram
negative bacteri&.Coli and Pseudomonas piosindmg agar plate disc diffusion method at 30
ug/mL concentrationAmpicillin and Tetracyclinevere used as a reference compounds. The
compound2, 3, 5, 12, 13, 14nd 15 shown significant activities and compouhd4, 6, 7, 8, 9,

16 and 17have shown moderate activity. The same compourdle tested for theantifungal
activity againstCandida albicans, Aspergillus Niger and Alternaaléernataat concentration of

30 mg/mL using Savored dextrose agar media. Thepoand2, 5, 12, 13, 14and 15 shown
significant activities and compourid 4, 8, 9, 16 and 1have shown moderate activity against
Candida albicansand Aspergillus NigerAll the other compounds did not show significant
activity against the fungi at the concentrationdusehe same compounds were tested for their
antitubercular activityagainsiMycobacterium tuberculosi$he compound 1, 3, 4, l#hhibited

the growth ofMycobacterium tuberculosiat 100mg/mL concentration other compounds were
found to be inactive .

493
Scholar Research Library



Raj Narayan Sharma Créinarmacia Lettre, 2011, 3(2):486-495

Acknowledgement

The authors are thankful to Director, C. D. R.ucknow (Uttar Pradesh), for elemental analysis,
Director, Tuberculosis Research Centre, Amargadljré&D, for testing tuberculostatic activity
and Director, D. R. D. E. Gwalior (Madhya Pradedby, spectral studies, Director, Cancer
Hospital & Research Institute and Birla Instituté Medical Research, Gwalior (Madhya
Pradesh), for Biological activities. We are alsatgful to principal SMS Government Model
Science College, Gwalior (Madhya Pradesh), for joliag research facilities.

REFERENCES

[1] Buu-Hoi, Rene Royer, J. J. Jouin, J. Lecocq an@ettier,Bull. Soc. Chim., Fran¢#28-36
(1947).

[2] Shichiro, Kakimoto and Kenichi Yamamotd; Pharm. Soc. Japan4, 997-9 1954); C. A.
Vol. 49, 11650 g1955).

[3] L. Stoicescu — Crivetz and L. Mandasescu, Acad. pepulare Romine, StudiGercetare,
Chim.4,175-82 1956); C.A. Vol. 51,10421 h1957).

[4] Agarwal S. K., Chandra R., Gupta R., Tutlani D. R.;Inst. Chem. (Indja 59 (5) 225
(1987); C.A. Vol. 108, 164594 v1.988).

[5] Swiss 419, 139 (1967); C.A. Vol. 68, 297091948).

[6] R. Cavier and R. Rips (Fac. Pharm, PadsMed. Chen8 (5), 706-8 1965).

[7] Martynovskii A. A., Samura B.A. and Co-workers, Méasst. Zaporzne, USSR, Khim. Farm.
Zh. 24 (7), 31-2 (1990), C.A. Vol. 113, 164948 990).

[8] Strokin, Yu. V, Karasovskii, I.A.and co-workers, g&hk. Med.Inst., UFA, USSR), Khim.
Farm. Zh 24 (7) 45-8 1990), C.A.Vol. 114,172 e}991).

[9] Gardner, T.S.; Wenis, E.; and Lee,JJ.Org. Chem.26, 1514 1961).

[10] Willy, R.H.; Slaymaker, S.; and Krans H.;Org. Chem22, 204 {957).

[11] Omar, A.; Mohsen, M.E.; Farghaly, A.M.; Hazzai, ABA Eshba, N.H. (Fac. Pharm. Univ.
Alexandria, Egypt)Pharmazig1980); C.A.,Vol. 95, 25382 a (1981).

[12] Bhat, A.K.; Bhamaria, R.P.; Patel, M.R.; BellareAR and Deliwalia, C.V.; Indian J.
Chem.10, 694 1972).

[13] Rollas, S.; Kucukguzel, S. GVoleculesl2, 1910 — 19392007).

[14] Rollas S.; Gulerman, N.; Erdeniz, HFarmaco 57, 17, 2002).

[15] Kaymakcioglu K.B.; Oruc, E.E.; Unsalan, S.; Kandeéni.; Shvets, N.; Rollas, S.;
Anatholy, D.; Eur. J. Med. Chem41, 1253-1261 ,2006).

[16] Kalsi, R.; Shrimali, M.; Bhalla, T. N.; Barthwal, P.;Indian J. Pharm. Sci41, 353-359,
(2006).

[17] Ragavendran, J.; Sriram,D.; Patel,S.; Reddy,|.r&haajan,N.; Stables, J.; yogeeswari,P.;
Eur. J. Med. Chem42,146-151,2007).

[18] Salgin-Goksen, U.; Gokhan-Kelekci, N.; Goktas, ®gysal, Y.; Kilic, E.; Isik, S.;
Aktay,G.; Ozalp, M.;Bioorg. Med. Chenb5, 5738- 5751,2007).

[19] Kucukguzel, S.G.; Mazi, A. ; Sahin, F.; Ozturk Stables, J.P.;Eur. J. Med. Chem38,
1005- 1009, Z2003).

[20] Loncle, C.; Brunel, J.; Vidal, N.; Dherbomez, Metburneux, Y.;Eur. J. Med. ChenB39,
1067-1071,2004).

[21] Masunari, A.; Tavares, L.CBioorg. Med. Chem5, 4229 — 42362007).

[22] Sriram, D.; Yogeeswari, P.; Madhu, Bioorg. Med. Chem. Letl5, 4502- 45052005).

[23] Bijev, A.; Lett.Drug Des. Discaqw3, 506-512,2006).

[24] Nayyar, A.; Jain, RMed. Chem12, 1873-1886,2005).

494
Scholar Research Library



Raj Narayan Sharma Créinarmacia Lettre, 2011, 3(2):486-495

[25] Scior,T.; Garces-Eisele, S.XCurr.Med. Cheni3, 2205-22192006).

[26] Janin, Y.;Bioorg. Med.Cheml5, 2479-25132007).

[27] Ulusoy, N.; Gursoy, A.; Otuk, G.; Kiraz, NFarmaco56, 947-952,2001).

[28] Linhong |, Jiang C, Baoan S, Zhuo C, Song Y, Qmankz, Deyu H and Ruiging X8ioorg
Med Chem Lett16, 5036-5040,2006).

[29] Caleta I, Grdisa M, Mrvos DS, Cetina M, Tralic K¥avelic K and Karminski GL
Farmacq 59, 297-305,4004).

[30] Geoffrey W, Tracey DB, Patrizia D, Angela S, Dong, Andrew DW and Malcolm FGS,
Bioorg Med. chem. Lettl10, 513-515, 2000).

[31] Terzioglu N., Gursoy A., Eur. J. Med. Chem. 38, -786, (2003).

[32] Singh V., Srivastava, V.K., Palit G., ShankerAfzneim- Forsch. Drug.Res42,993-996,
(1992).

[33] Savini L., Chiasserini L., Travagli V., Pellerana, @ovellino E., Cosentino S., Pisano
M.B., Eur. J. Med. Chem39, 113-122, 2004).

[34] Kalsi R., Shrimali M., Bhalla T.N., Barthwal J.fhdian J.Pharm. Sci 41,353-3592006).
[35] Bernardino A., Gomes A., Charret K., FreitasMachado G., Cavalheiro M.,Leon L.,
Amaral V.,Eur. J.Med .Chem41, 80-87,2006).

[36] Silva A.G., Zapata-Suto G., Kummerle A.E., Frag#&.®., Barreiro E .J., Sudo R.T.,
Bioorg Med. Chem 13, 3431-3437 2005).

495
Scholar Research Library



