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Abstract

A series of La(lll) and Th(IV) complexes have besmthesized by template condensation of
ortho-phthalaldehydebis-(4-amino-5-mercapto-1,2,4-triazole-3-yl)alkanes am(NGs); .6H,O
ITh(NGs)4. 5HO in ethanol. These complexes were characterizecelbygnental analyses,
magnetic susceptibility, molar conductance, spe¢tR, UV-Vis, '"H NMR FAB-mass), and
thermal studies. Elemental analyses suggest bithgmetry. Spectroscopic study indicates
that the coordination occurs through nitrogen obnagthine group and bridging bidentate
nitrates. All the Schiff bases and their La (1IndaTh (IV) complexes have been screened for
their antibacterial Escherichia coli, Saphylococus aureus, Salmonella typhi, Pseudomonas
aeruginosa) and antifungal activitiesAgpergillus niger, Aspergillus flavus and Cladosporium)

by the minimum inhibitory concentration method. TB®&A cleavage study was done by
Agarose gel electrophoresis.
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Introduction

Much research on macrocyclic complexes has beewmséacon species containing a first-row
transition metal ion and a tetradentate ligdidd. The interest in the study of macrocyclic

complexes continues to expand because of theilytatproperties which have led to industrial
applications in addition to their involvement in myaimportant biological processes such as

photosynthesis and dioxygen transpl@t3]. The macrocyclic Schiff bases have been widely
studied due to their selective chelation to certagtal ions depending on the number, type and
position of their donor atoms, the ionic radius roétal ion and coordinating properties of

counterions [4-6].The formation of macrocyclic complexes depends ifiggmtly on the
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dimension of the internal cavity, on the rigidity the macrocycle, on the nature of its donor
atoms and on the complexing properties of the airigalved in the coordinatiofi7-8]. These
ligands are also of theoretical interest since thmy capable of furnishing an environment of
controlled geometry and ligand field streng€10]. The importance of macrocyclic ligands and
their complexes is obvious when seen in relatignshinatural products such as metalloprotein,
vitamin B, and chlorophyl{11]. A number of nitrogen donor macrocyclic derivasiveave long

been used in analytical, industrial and medicalliaptions[12]. Macrocyclic metal complexes
are of great importance due to their resemblanzasany natural systems such as porphyrins
and cobalamines. Macrocyclic nickel complexes fusk in DNA recognition and oxidation
while the macrocyclic copper complexes find us®BMA binding and cleavagfl3-14. Several
macrocyclic complexes with tetraaza macrocycliatid, such as cyclen, cyclam or bicyclam
were reported to exhibit antitumour activity5]. The chemistry of macrocyclic complexes is
also important due to their use as dyes and pignast well as NMR shift reagents

[16].Macrocyclic ligands with lanthanides have applmad as contrast agents for magnetic
resonance imagin{17], catalyst for specific cleavage of RNJA8], stains for fluorescence
imaging[19] and cancer radiotherag0]. Thus, there has been continued interest in dezfign

new macrocyclic ligands having various industrigiplecations [21-27.The complexes of
macrocyles with lanthanide(lll) ions have attractatiention as efficient catalysts for the

cleavage of the phosphate ester bf28|. Herein, we report the synthesis, characterization
vitro antimicrobial studies of La (lll) and Th(IV) congdes with 22-memberd JNNtetraaza
macrocyclic Schiff bases shown in Figurel.

Results and Discussion

All the La(lll) and Th(IV) complexes are coloredymhygroscopic solids and stable in air. The
complexes are soluble in DMF and DMSO. Elementalyses show 1:1 stoichiometry, The low
conductivity values confirm the non-electrolytictena of all the complexes. In order to establish
whether water molecules present in the complexesdatate to the metal, weighed complexes
were dried over s in vacuum for 1h and then weighed again with ncs las weight,
suggesting the water molecules are coordinateaetonetal. All the complexes are diamagnetic.

Infrared spectra

Important IR frequencies of the Schiff bases aneirtiha(lll) and Th(IV) complexes are
presented ifMable 3 and Table 4. The Schiff bases have thidlthione forms. A medium band
at 3155 crit due tov (NH) indicates the thione form, while weak bandteeed at 2400 cthdue
to v (SH) is suggestive of thiol form. These observatonfirm the thiol-thione tautomerism. A
medium to high intensity band around 1630cmas assigned to(C=N) confirming the
presence obrtho-phthalaldehyde. The NCSH and NHCS groups havenidexIl vibrations,
thiamide-IIl vibrations at 1045-1032 ¢hand thiamide -IV vibrations (mainly fron{(C=S ) )
located at 750 cth In addition to above IR absorptions, medium istgnband in the 1600-
1575 cni region are regarded as a combination of C=N aiztiie ring and aromatic C=C
stretching vibrations.
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Figure 1. Structure of Schiff bases (L-L") in thiol-thione tautomeric forms

In the complexes we observed the following chan{fBsThe characteristic band duevt¢C=N)
appears around 1610-1600 ‘trsuggesting that the C=N group is coordinated ® ntetal
through the nitrogen. The bands due to C=N of #iterocyclic ring for the complexes appears
almost in the same region as observed in the ligf2id. (2) A broad band of medium intensity
at 3400-3300 cih is due to symmetric and antisymmetric O-H stretgh¥ibrations of lattice
water[28]. Those at 3255 and 850 crare characteristic of coordinated water and bar&bat
cm' is duev (M-N) [29].(3) The infrared spectra of the nitrato complexest@io bands
characteristic of both coordinated and ionic nitsatThe bands at 1470 ¢nand around 1340
cm® are due to the (N=0) vi andvassym(NO2)( vs), respectively, of coordinated nitrate. The
vsymm NO2 vibration §,) at 1030 cr# is characteristic of bidentate chelating nitratde T
separation Av) of the nitrate stretching fundamentais. (vs) has been used as a criterion to
distinguish between mono and bidentate chelatitrgtes[30]. The magnitude of this separation
(Av=130) indicates bidentate coordination. (4) All te1ll) and Th(IV) complexes exhibited
broad medium intensity band around 3140cand weak band around 2350 tare due to
(NH) andv (SH) vibrations.
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Table 3. Important infrared frequencies (in cm?) of Schiff bases - L"

Ligands V(NH) | v(SH) | v(C=N) Thiamide| Thiamide| Thiamide| Thiamide

| I 1 \Y;
L' 3142 | 2399 | 1624 1604 1318 1038 742
L 3152 | 2401 | 1626 1609 1314 1045 751
L™ 3149 | 2388 | 1632 1593 1315 1035 740
LV 3148 | 2383 | 1630 1595 1318 1032 748

Table 4. The important infrared frequencies (in cnt') of La(lll) and Th(IV) complexes

Complex v V| vV (M-N) | (N=0) | va;{NO2) | Vsym(NO)

No. | y(c=N) | (NH) | (SH) \41 Vs Va4

1 1603 3143] 2361 551 1450 1321 1024
2 1604 3145 2349 543 1459 1335 1027
3 1605 3141 2362 545 1460 1336 1030
4 1602 3143] 2349 547 146b 1339 1026
5 1600 3142 2347 549 145b 1334 1031
6 1608 3149 2351 550 146Q 1340 1029
7 1610 3145 2358 548 1469 1338 1024
8 1611 3155 2348 546 1470 1340 1031

'H NMR spectral studies

The *H-NMR spectra of all the Schiff bases exhibitechsig at 13.6 and 13.4 ppm due to —NH
protons. The resonance due to SH of all the cong®appear at 3.5 ppm indicating thiol-thione
tautomerism. The azomethine protons in all the cmmgs appear at 8.91 ppm. Multiplets at
7.4-7.7 ppm are due to aromatic protons. The faliguehanges were observed in fieNMR
spectra of La(lll) and Th(IV) complexes: (1)The reid) due to azomethine (8.91) showed a
downfield shift to 9.24 ppm indicating coordinatioh azomethine to the metal. (2) The signal
due to coordinated water protons in the complexeappeared at 5.4 ppm. (3) The signals at
3.5 ppm due to SH proton were unaffected in theaheeimplexes, indicate non-involvement of
SH group in the coordination. The signals due to ptBton around 13.60 ppm, the aromatic
protons at 7.4-7.7 ppm were unaffected in the neetadplexes.

Electronic absorption spectra
The electronic spectra of the complexes for freghlgpared solutions in DMSO at room
temperature showed broad band around 3100bassigned to £>M charge transfer transition.

FAB-mass spectral studies of Schiff base L' anditsLa(l11) (1) and Th(IV)(5) complexes
The FAB mass spectrum of $hows molecular ion peak at¥z 684 equivalent to its molecular
weight. Fragmentation leads tol8,0N16S4] ©. The FAB mass spectrum of La (Ill) (1) complex
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contains tke molecular ion peak * at m/z 1036 equivalent to its molecular weight. T
molecular ion ndergoes fragmentation with | of five water moleculesgiving [La (L'
(NOs)5]" at m/z 946. Furtherjt lost two nitrate molecules gave fragment ionnvz 822. The
FAB mass spectrum ofh(IV) (5) complex exhibited molecular ion pedk” at m/z 1130
equivalent to its molecular weigrLost of five water molecules gives [TH{(NO3),]" at m/z

1040; further lost of two nitrates gives [TI]" at m/z 916. All these€fragmentation patterns a
well observed in the FAB mass spec

Thermogravimetric analyses

TG and DTG studies were carried out for La(lll)é)d Th(IV)(6) complexes. These comple
decomposes gradually with formation of respectietahoxide abovi600°C shown inFigure 2
and Figure 3. The thermogramELa (111)(2) and Th(IV)(6) complexeshow that, the lattice ar
coordinated water molecules removed between 6528 °C respectively. The coordinat
nitrate decomposes at 285. There was steefecrease in the weight loss from -300°C due
to loss of bistriazole moieties. The I(ll)(2) and Th(IV)(6) complexes decompos

significantly form 420-500C; This is due to loss ©rtho-phthalaldehydenoieties. Final weigt
corresponded to that of tineetal oxide
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Figure 2. Thermogravimetric (TG/DTG) curves of La(lll) (2) complex

214
www.scholarsresearchlibrary.com



S A Patil et al Der Pharma Chemica 2009, 1 (2): 210-227

7.781 0.08057

75

N
o

o
o

o
o

Weight (mg) ——
o
o

o
o

Derivative Weight (mg/min) —— -----=-

s
)

4.0

35

3.008 -0.2198
28.66 100 200 300 400 600 700 800 900 1028

500
Temperature (°C)

Figure 3. Thermogravimetric (TG/DTG) Curves of Th(IV) (6) Complex

Kinetic study
The Freeman and Carroll procedure was used to a&ealthe Kkinetic parameters f
decomposition from single experimental cu(Figure 4) from the plot ofA log cw/dt / A log

Wr versusAT™Y A log Wr10® °K™[31]. The order of the reaction and the energy o activation
are listed in Table 5.
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Figure 4. Kinetics of thermal decomposition study bLa (lll) (2) and Th (V) (6) Complexes
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Table 5. Thermogravimetric data of La (Ill) (2) and Th(IV)(6) complexes

Empirical formula Decomposition | % weight loss Inference Order of reaction  Energy of activatip
temperaturéC) | Obsd. Cacd
[La(L")(NO,)»(H,0),]. 3H,0 | 230-235 3.37 3.38] Loss of coordinate 0.88 12.98
water molecules
Loss of bis triazole
270-300 47.73 47.74 | moieties
Loss of aldehyde
420-500 19.16 19.17 | moieties
[Th(L")(NO5)»(H,0),]. 3H,0 | 230-235 3.10 3.10 | Loss of 0.69 18.37
coordinate water
molecules
270-300 43.81 43.86 | Loss of bis triazole
moieties
420-500 17.59 17.61 | Loss of aldehyde
moieties
216
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Biological Activities

In vitro antibacterial and antifungal assay

Four Schiff bases and eight chemically synthescedplexes were screened for their biological
activity by using four bacteria, namely coli, S. aureus, S typhi and P. aeruginosa and three
fungi namelyA.niger, A. flavus and Cladosporium by the reported methd®2-33]. The bacteria
were subcultured in agar medium. The Petri disher®\wcubated for 24h at 3Z. The standard
antibacterial drug (Gentamycine) was also screamater similar conditions for comparison.
The fungi were subcultured in potato dextrose ageedium. Standard antifungal drug
(Fluconazole) was used for comparison. The pesties were incubated for 48h at ®7. The
wells were dug in the agar media using sterile Hiethorer. Activity was determined by
measuring the diameter of the zone showing comjhtibition (mm). Growth inhibition was
compared with standard drugs. In order to claaify effect of DMF on the biological screening,
separate studies were carried out with solvent Divify it showed no activity against any
microbial strains.

Minimum inhibitory concentration (M1 C)
Some compounds showing promising antibacteriaflargal activities were selected for
minimum inhibitory concentration studies.

Antimicrobial results

The microbial results are systematized in Table® Bable 7shown in Figure 5 and Figure 6.
The antibacterial and antifungal studies suggetstat) All Schiff bases show moderate activities
against all the bacterial and fungal species. I$ waident from the data that these activities
significantly increased on coordination. This enteanent in the activities may be rationalized
on the basis that the presemdeC=N bond. It has been suggested that chelabondination
reduces the polarity of the metal ion mainly beeanfspartial sharing of its positive charge with
a donor group within the whole chelate ring systg84-39. This process of chelation thus
increases the lipophilic nature of the central inatam, which in turn, favors its permeation
through the lipoid layer of the membrane thus aayishe metal complex to cross the bacterial
membrane more effectively so increasing the agtivitthe complexes. Besides this many other
factors such as solubility, dipole moment, conduigstiinfluenced by metal ion may be the
possible reasons for the remarkable antibactertaliies of these complexes [36].
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Table 6. Antibacterial and antifungal results ofSchiff bases (L")
Ligands Concl. Anti bacterial activity (Zone of inhibition in %) Antifungal activity (Zone of inhibition in %)
(ngmL™)
E. coli S. aureus Styphi P.aeruginosa A. flavus Cladosporium A. niger
L' 100 45 45 48 67 75 64 75
50 50 - - 58 74 66 61
30 35 - 52 55 68 50 52
L" 100 50 47 43 60 78 61 78
50 58 36 38 52 71 67 40
30 43 59 59 47 45 52 -
L" 100 58 57 78 69 70 51 64
50 61 46 77 57 94 78 71
30 59 39 82 78 90 71 74
LV 100 47 60 46 63 74 72 79
50 53 52 38 56 79 67 77
30 61 46 - 48 77 54 71
DMF 100 6 6 6 6 6 6 6
50 6 6 6 6 6 6 6
30 6 6 6 6 6 6 6
Standard 100 99 99 99 99 98 98 100
50 100 99 100 100 100 98 99
30 98 99 100 99 99 99 100
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Table 7. Anti bacterial and anti fungal results ofLa (I1l) and Th (IV) complexes (1-8) and standard

Complex Conc. Anti bacterial activity (Zone of inhibition in %) mifungal activity (Zone of inhibition in %)
No. (ngmL™)
E. coli S Aureus Styphi  P.aeruginosa A. flavus Cladosporium A. niger
1 100 45 54 62 70 66 69 49
50 - 46 54 64 61 68 -
30 - 54 42 52 60 50 -
2 100 68 55 70 68 61 71 69
50 54 48 59 61 60 63 60
30 41 - 54 52 67 51 52
3 100 79 62 68 76 59 59 69
50 67 60 59 74 58 61 68
30 85 55 51 76 51 68 60
4 100 62 65 50 79 94 65 52
50 55 68 60 67 84 67 53
30 40 59 53 88 79 66 65
5 100 65 66 69 70 84 56 66
50 58 60 61 64 77 62 60
30 40 65 52 81 70 79 52
6 100 75 62 72 75 89 88 57
50 58 74 68 70 81 82 69
30 40 67 60 80 72 58 60
7 100 68 61 68 72 79 78 64
50 62 64 57 66 71 67 70
30 52 52 50 73 64 60 62
8 100 80 73 71 62 86 62 68
50 81 62 51 66 83 54 54
30 85 55 58 67 91 58 51
DMF 100 6 6 6 6 6 6 6
50 6 6 6 6 6 6 6
30 6 6 6 6 6 6 6
Standard 100 99 99 99 99 98 98 100
50 100 99 100 100 100 98 99
30 98 99 100 99 99 99 100
219
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Figure 5. In vitro antibacterial spectrum of La (lll) and Th (V) complexes (1-8) and
Gentamycin
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Figure 6. In vitro antifungal spectrum of La (lll) and Th (IV) complexes (1-8) and
Fluconazole

The MIC 10 pug/mL* was shown by compound"LagainstS. typhi, and A. flawus and
compound 4 againg. flavus andP.aeruginosa Compound 8 shown MIC 18g/mL™ againstE
coli and A. flavus. In all other cases, the compounds exhibited Mifiging from 10ug/mL? -
100pug/mL™ against all the microbial strains some of themgiven in Table 8.
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Table 8. Minimum inhibitory concentration (pgmL™) results for some compounds

Compd. Anti bacterial activity (Zone of inhibition %) Antifungal activity (Zone of inhibition ifo)

E. coli S Aureus  Styphi P.aeruginosa A. flavus Cladosporium A. niger
1l 25 20 10 15 10 15 20
3 15 25 20 15 25 15 25
4 15 25 15 10 10 15 15
5 25 25 25 10 10 20 25
6 20 25 20 25 20 10 20
8 10 20 20 20 10 15 15

DNA cleavage experiment

Preparation of Culture media

Nutrient broth (peptone, 10; Yeast extract, 5; Nd©lin (g/l)) was used for culturing & coli.
The 50 ml media was prepared and autoclaved fanib5at 121°C under 15 Ib pressure. The
autoclaved media were inoculated with the seediculind incubated at 3T for 24h.

| solation of DNA

The fresh bacterial culture (1.5 ml) was centrilige obtain the pellet, which was then
dissolved in 0.5 ml of lysis buffer (100 mM tris 340, 50 mM EDTA, 10% SDS). To this 0.5
ml of saturated phenol was added and incubate® &€ Jor 10 min. Then it was centrifuged at
10,000 rpm for 10 min. Then equal volume of chlorof : isoamyl alcohol (24:1) and 1/20
volume of 3M sodium acetate (pH 4.8) was addedhise supernatant and centrifuged at
10,000rpm for 10 min. To this supernatant 3 voluwmieshilled absolute alcohol was added. The
precipitated DNA was Separated by centrifugatry. the pellet and dissolve in TE buffer (10
mM tris pH 8.0, 1 mM EDTA) and stored in cold cotnain.

Agarose gel electrophoresis

Cleavage products were analyzed by agarose getagboresis method. Test samples (1 mg/ml)
were prepared in DMF. The samples (1Qf) were added to the isolated DNA Bf coli. The
samples were incubated for 2 hour at 7 and then 2Qul of DNA sample (mixed with
bromophenol blue dye at 1:1 ratio) were loadedfallyeinto the electrophoresis chamber wells
along with standard DNA marker containing TAE buf{d.84 g Tris base, pH 8.0, 0.5 M
EDTA/1 Itr) and finally loaded on agarose gel arak$ the constant 50 V of electricity for
around 30 min. Then removed the gel and stainell ¥Wt0xg/mL ethidium bromide for 10-15
min. the bands observed under UV transilluminatat photographed to determine the extent of
DNA cleavage and the results are compared withdst@DNA marker.

Electrophoretic analysis

Four La(lll) (1-4) complexes were studied for th&NA cleavage activity by Agarose gel
electrophoresis method (Figure 7). DNA cleavagetreas generally proceed via two major
pathways (1) Oxidative cleavage of the sugar aond hucleobase moiety and (2) hydrolytic
pathway involving the phosphate group. Iron andpepgomplexes are known to be useful for
oxidative cleavage of DNA involving nucleobase @tidn and / or degradation of sugar by
abstraction of deoxyribose hydrogen atoms while glexes containing strong Lewis acids like
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copper (1) and Zinc (1) are suitable for hydratytleavage of DNA. Sigmagt al have reported
bis(phen)copper (1) complex as first “copper basedribal nuclease” that cleaves the DNA in
presence of O, and thiol[37]. Similarly, the anticancer antibiotic bleomycirentaining iron
cleave DNA in an oxidative manner [38].

The gel after the electrophoresis clearly revethatl The gel shows that all complexes have the
cleavage activity. Complex 1, 2 and 3 have acedNA as there was molecular weight
difference between the control and the treated BEples. The difference was observed in the
bands (Lane 1, 2 and 3) compared to the control DNA coli. Whereas complex 4 shown such
difference along with a streak, indicating unspecifeavage too. This shows that, the control
DNA alone does not show any apparent cleavage abkdra(lll) complexes shown. However,
the nature of reactive intermediates involved ia BDNA cleavage by the complexes has not
been clear. The results indicated the importarg il metal in these isolated DNA cleavage
reactions. As the compound was observed to cldaweDNA, it can be concluded that, the
compounds inhibit the growth of the pathogenic aig@ by cleaving the genome.

M C 1

]
[ ]
4o

22224
7421
5804

Materials and Methods

Experimental

All the chemicals used were of reagent grade. Swévevere distilled and dried before use
according to the standard procedure [24]. The Emim of the complexes was analyzed by
volumetric method using EDTA solution [25]. The tium was determined by a gravimetrically
as ThQ [25]. Carbon, hydrogen, nitrogen and sulphur vwestimated by using C, H, N analyzer.
The bis-(4-amino-5-mercapto-1,2,4-triazole-3-yl)alkanesegared as reported[26]Ortho-
phthalaldehyde was obtained from AldriciChemical Company.
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Synthesis of bis-(4-amino-5-mercapto-1, 2, 4-triazole-3-yl)alkanes
Thiocarbohydrazide (0.02 mol) was treated with @dl dicarboxylic acid (malonic, succinic,
adipic and glutaric acid) in 4N HCI. The reactionxtare was refluxed for 6h and set aside
overnight to cool. Théis-triazole was precipitated by the treatment ofréeection mixture with
ammonia. The solid was filtered, washed with waied recrystallized from ethanol. Purity of
the samples were verified by elemental analysdsgf8e 1).

5

[
AHN-HN—C—NH-NH, +  HOOC—(CH,)——CODH +2HN—HN—[!—NH-NH2

TOH NF

M —M T—N L1 NH,
HSJ{ »_(Cszn_j\ )\SH - 4H0
ITH2 JHQ

n=1,2,3 &4

Scheme 1. Synthesis difis-(4-amino-5-mercapto-1,2,4-triazol-3-yl) alkanes

Synthesis of macrocyclic ligands (L' -L'Y)

Ortho-phthalaldehyde (2 mmol) in ethanol (25 ml) was adgiean ethanolic solution dis-(4-
amino-5-mercapto-1, 2, 4-triazole-3-yl) alkanes n@nol, 25 ml) containing few drops of
concentrated HCI. The reaction mixture was refluf@d3h. The mixture was cooled to room
temperature and the solvent removed under reduesdyre until solid formed that was washed
with cold ethanol and dried under vacuum. M.P. -268 °C, yield (60-65 %), analytical data
listed in Table 1.

Synthesisof La (I11)(1-4) and Th (1V)(5-8) complexes

A hot super dry ethanolic solution (20 mL) of thetal nitrates (0.002 mol) was mixed with a
hot ethanolic solution (25 mL) of bis-(4-amino-5+tepto-1,2,4-triazole-3yl)alkanes (0.002
mol). The resulting solution was refluxed for a fewinutes. Then a solution dDrtho-
phthalaldehyde (2 mmol) in a minimum amount of sujrg EtOH was added to it with constant
stirring. Then, after refluxing the solution foral the separated complexes were collected by
filtration, washed with hot ethanol and dried ircsram desiccators overn®s (yield 55-60%),
analytical data listed in Table 2.

Physical measurements Analysis

The IR spectra of the complexes were recorded ArABHI-270 IR spectrometer in the 4000-
350 cm’ region inKBr disks. The electronic spectra of the complexese recorded in DMF on
VARIAN CARY 50-BIO UV-spectrophotometer in the regi of 200-1100nm. The proton NMR
spectra were recorded in DMS@-oh a BRUKER 300 MHz spectrometer at room tempegatu
using TMS as an internal reference. FAB-mass spewtre recorded on a JEOL SX 102/DA-
600 mass spectrometer / data system using argendnx(6KV, 10 Am ) as the FAB gas. The
accelerating voltage was 10 KV and the spectra wemr@rded at room temperaturenitro
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Tablel.Analytical data of Schiff bases L'

Ligand| Empirical C% H% N% S%
No. Formula Obsd. Cacd.| Obsd. Cacd.| Obsd. Cacd.| Obsd. Cacd. | Yield m.p.

% C.

L (CaeH20N16Ss) 4517 45.61 214  2.92 32.14 32.7418.09 1871 62| 260

L" | (CoeH2aN16Sy) | 46.98 47.190 313  3.37 31.11 .481] 1731 1791 63| 26p

L™ | (CacH2sN16Sy) | 47.91 48.44| 341 378  29.97 230/ 1721  17.29 65| 261

LV | (CazH32N1eSy) 49.54 50.00 3.98 4.16 28.94 29.16| 16.43 16.66 60 264

Table 2. Elemental analysis of La (Ill) Th(IV)complexes and their molar conductance data

Complex M% C% H% N % Molar
No. Empirical formula Obsd.| Cacd.| Obsd| Cacd.| Obsd.| Cacd.| Obsd| Cacd.| conductance
Ohmt cm?
mole™
1 [La(L")(NOs)»(H-0),]. 3H,0 | 13.12] 13.39 30.18 30.08 2.48 2.89 21/48.60 20.14
2 [La(L")(NOs)»(H-0),]. 3H,0 | 12.78| 13.04 31.12 3155 2.8 2.81 20.21.03 21.51
3 [La(L")(NOs3)o(H-0),. 3H,0 | 12.14| 12,70 32.16 32,93 229 274 20.0D.49 23.92
4 [La(L")(NO3)2(H20),]. 3H,O | 12.58] 12.39 33.98 3425 2.34 2.67 19.10.98 19.14
5 [Th(L)(NO3)2(H20),]. 3H,O | 11.87| 12.29 27.14 27.41 236 2.65 19.29.82 18.63
6 [Th(L"Y(NO3)2(H20),]. 3H,O | 11.14] 11.99 2898 29.01 2.248 2.59 19.08.34 14.52
7 [Th(L")(NO3)2(H20).]. 3H,0 | 11.21] 11.71] 30.18 30.585 2.39 252 18.78.88 19.60
8 [Th(L")(NOs)5(H-0),]. 3H,0 | 10.98| 11.41] 31.08 31.63 2.21 247 18|an8.45 18.61
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benzyl alcohol was used as matrix. The mass speetsy was operated in the positive ion
mode. Thermogravimetric analyses were measured foom temperature to 100C at heating
rate of 10°C / min. The data were obtained by using a PERKIMER DIAMOND TG/DTG
instrument. Molar conductivity measurements wemrged on ELICO-CM-82 T Conductivity
Bridge with cell having cell constant 0.51 and metgn moment was carried out on Faraday
balance.

Conclusion

The synthesized Schiff bases'{L") are tetradentate ligands through azomethine getrs.
Bonding of ligands to metal was confirmed by ariasft IR, '"H NMR, electronic, magnetic,
FAB-mass, and thermal studies. In biological resttltconfirms that, all the Schiff bases are
biologically active and their complexes have shawore promising activities than the Schiff
bases. The interaction of La(lll) complexes with AMas investigated by gel electrophoresis
technique. From the observation, it is found thitLa(lll) complexes cleave DNA more
efficiently. The structure shown in (Figure 8) i@posed for complexes.

N—N N—N
HS/« )_(CEZ)n /,'\NXSH
|

N
o o N
| (o, — on,
=
o o —

\ /
N

1
[0}

N N
HS\%_Z_(CHQW_Z/SH

M=La(lll)andh (IV) n=1,2,3,&4

Figure 8. Proposed structure for La (Ill) and Th (IV) complexes
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