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Schiff Bases Derived from Sulpha Drugs
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The reaction of dibutyltin oxide with Schiffbases  various sulpha drugs (Fig. 1), namely sulphathia-
derived from sulpha drugs in 1:1 molar ratio  zole (a), sulphadiazine (b), sulphisoxazole (c) and
leads to the formation of a new series of sulphaguanidine (d).

organotin(lV) complexes. An attempt has been

made to probe their structure on the basis of UV,

IR, NMR (*H,3C and *'°Sn) and Mossbauer

spectral studies. A few representative com- EXPERIMENTAL

pounds have also been screened for bactericidal

activity and found to be quite active in this  All the reactions were carried out under strictly
respect. Copyright © 2000 John Wiley & Sons, anhydrous conditions and analytical-grade chemi-
Ltd. cals were used for all the experiments.

Keywords: heterocyclic aldehydes; heterocyclic
ketones; sulpha drugs; dibutyltin(lV); com- Preparation of ligands

plexes; bacterial activity; NMR spectra The Schiff bases were synthesized by the con-

densation of 2-hydoxy-1-naphthaldehyde and ben-
zoylacetone with sulphathiazole, sulphadiazine,
sulphisoxazole and sulphaguanidine in 1:1 molar
ratios using ethanol (75 ml) as the reaction medium.
The solution was refluxed on a water bath for 3—4 h
and then allowed to cool at room temperature. The
INTRODUCTION crystalline solids were seperated out and purified by
recrystallization from the acetone.
Heterocyclic compounds containing both nitrogen
and sulphur in the ring system have been utilised i - . _ .
the synthesis of biologically active metal com—rEz:;Z?: (I);)?Jsganotm(IV) Schiff
plexes. The biocidal activity of sulpha drugs as well p
as the ligands derived from them has been knowr{Bu,SnO (0.45 g, 1.807 mmol) was dissolved in dry
for a long time! Some of these drugs have now benzene (70 ml), and the requisite amount of ligand
been observed to have increased biological activity0.647—-0.761 g, 1.807 mmol) was added. The con-
when administered in the form of metal com- tents were refluxed on a fractionating column for
plexes® 3 The condensation products of sulphaabout 20 h. The water liberated in the reaction was
drugs with aldehydes, ketones or their derivativesemoved azeotropically with benzene. On comple-
are very active biologically, besides having goodtion of the reaction, the resulting products were
complexing ability*~’ Their activity, too, increases rendered free of solvent and then washed repeatedly
on complexation with metal ions. with dry cyclohexane. The products so formed were
We have therefore synthesized and characterizetinally driedin vacuoat 50-60°C for 2—-3 h. Their
organotin(lVV) complexes of the Schiff bases properties and analysis are recorded in Table 1.
derived from the condensation of 2-hydroxy-1-
naphthaldehydel) and benzoylacetondl{ with
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Analytical methods and physical
measurements
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University of Rajasthan, Jaipur-302 004 India. Tin was estimated gravimetrically as SpNitro-
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Figure 1 Schuffbaseql andll) usedasligandsin this work.

genandsulphurwere estimatedby Kleldahl’s and
Messenger'snethodsrespectively’ *°

IR spectrawererecordedon a Perkin-Elmers577
spectrophotometein the region 4000-20Gcm™*
using KBr optics. The electronic spectra (in
methanol) were taken on a Toshniwal spectro-
photometerA Perkin-Elmer(model R-12B) spec-
trometer was used for obtaining the *H NMR-
spectra recorded at 90MHz, employing [Dg]-
dimethyl sulphoxide (DMSO-d;) as the solvent
and tetramethylsilane (TMS) as the internal
standard.**°Sn NMR spectrawas recordedon a
90MHz JEOL spectrometelin dry DMSO with
tetramethyltin (TMT) as external standard at
22.7MHz. Molar conductance measurements
were made in anhydrous dimethylformamide
(DMF) at 36 + 1 °C usinga Systronicsconductiv-
ity bridge, model 305. Molecular weight determi-
nations were carried out by the Rast camphor
method.

11957 Méssbauerspectrawere obtainedusing a
constantacceleratingnicroprocessofCryophysics
Ltd, Oxford, UK) with a 512-channetlatastore.A
15-mCi Ba''®™Sn0O; source was used at room
temperatureand the valueswere recordedrelative
to Sn0,. Samplesverepackedn Perspexiscsand
cooled to 80K by meansof a liquid-nitrogen
cryostat. The experimentalerror in the measured
valuesof isomers-shifty) and quadrupolesplitting
(AE,) parametersvas+0.05mms .

Copyright© 2000JohnWiley & Sons,Ltd.

RESULTS AND DISCUSSION

Bu,SnO reactswith the above-mentionedschiff
basesin a 1:1 molar ratio in a benzenemedium
accordingto Eqn[1].
o™
Bu;SnT=—— N + H0 1]
. N/

ﬁ benzene
Bu,SnO  + HO N NH

All  these newly synthesizedcomplexes are
colouredsolids and are solublein DMSO, DMF
and CDCl;. The low molar conductancevalues
(8-150"*cm?mol™Y) reveal the nonelectrolytic
natureof all thecomplexesThe molecularweights
of the complexegdeterminedby the Rastcamphor
method correspond with the formula weight,
indicatingtheir monomericnature.

Electronic spectra

The electronic spectra of the ligands show a
maximum at ca 246nm due to n—n* (benzenoid)
transitions.The auxochromic(OH) groupattached
to thering is responsibldor the shift of thisbandto
the lower-energyregion. This band shifts to ca
266nm in complexes:* the shift may be attributed
to the increasein the degreeof availability of the
loneelectronpairontheauxochromimxygenin the
absenceof hydrogenbonding, which is present

Appl. OrganometalChem.14, 212-217(2000)
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Table 3 Mdssbauespectraldataof tin complexes

IS, QS,A
No. Compound smms™)  (mmsH
Ic Bu,SnGyoH1/N3SOy 1.22 2.89
llc BUZSnCQlngN3804 1.21 2.91

initially in theligandmoleculeandis removedafter

coordinationby the metalatom.The spectrumalso

showstwo bandsatca312andca390nmdueto n—

7* and n—7* transitionsof the > C=N chromo-
phorét An appreciableblue shift in thesebands
thatis observedn the spectraof thetin complexes
may beattributedto coordinationof theazomethine
nitrogento thetin atom.It hasbeenreported®thata

metal is capableof forming, dr—pr bond, with a

ligand containingnitrogenasthe donoratom.

Infared spectra

In the IR spectraof ligands a broad band is
observedin the region, 3450-315&m . This
band, attributableto v(OH) or v(NH), does not
appearin the complexes® A medium-to-strong
bandappearingtca1285cm * maybeassignedo
the phenolic C-O stretchingmode. This slightly
shifts towards the higher-frequeng side (ca
1300cm 1), showingthe coordinationof phenolic
oxygento the metalatom.

A sharpandstrongbandat 1635+ 10cm™tin all
these complexes, compared with one at
1620+ 10cm ! in the ligands, may be assigned
to v(C = N).* The shift of this bandtowardsthe
higher side is probably due to an increasein the
C=N bond order due to coordinationof nitrogen
with themetalion. Two medium-to-strongntensity
bands which are observed at 590+5 and
520+ 7 cm ' may be assignedo asymmetricand
symmetric
Sn-C stretching modes. Several new bands in
the complexesat 522+ 8 and 410+ 10cm * are
probale due to v(Sn-0) and v(Sn—N) respec-
tively 8

TH NMR spectra

The 'H NMR spectraof the ligandscontainbroad
signalsin theregioné 10.25-13.0(ppm,assignable
to hydrogen-bondedNH or OH protons. These
signalscompletelydisappeain all the diorganotin
complexesand demonstratedeprotonationof the
functionalgroupdueto coordinationof the central

Copyright© 2000JohnWiley & Sons,Ltd.
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Figure 2 Geometryof the dibutyltin(IV) complexes.

tin atomto oxygenaswell asto the nitrogenatom
of theligand moiety.

In the caseof the ligands,the proton signalfor
the azomethineproton CH=N in the ¢ region of
8.30-8.8(ppmshiftsdownfieldin thespectreaof the
correspondingtin complexeson account of de-
shieldingwhich is attributedto the donationof the
lonepair of electronsy theazomethinanitrogento
the tin atom. The complexes, however, show
additional signals at 6 0.75-1.95pm owing to
the the butyl protons.

13C NMR spectra

13C NMR spectraof 2-hydroxy-l-naphthalderde
sulphaguanidineand its correspondingtin com-
plexes have also beenrecorded.A considerable
shift (Table 2) in the positionsof carbonatoms
attachedo thedifferentparticipatinggroupsclearly
indicate the bonding of azomethinenitrogen and
phenolicoxygento thetin atom.The 1\](119Sn—13C2
value of 465.5Hz indicates five-coordination
around tin in such complexes.Since in the IR
spectra both symmetric and asymmetric Sn—C
bondsare presentthe C—Sn—Cmoiety is bentin
trigonal-bipyramidalgeometry'®

119gn NMR spectra

The compounds Bu,SnG,H-N3sSO, and
Bu,SnGH1gN3sSO, give sharp signals at ¢
—138.30r —146ppm in the *%Sn NMR spectra,
which strongly supportsfive-coordinationaround
tin in a trigonal-bipyramidalgeometry Values®’
for similar five-coordinatedBu,Sn(IV) complexes
have beenreportedin the 6 range of —128 to
—165ppm.

119gnh Méssbauer spectra

The Mdssbauespectraof the tin complexeshave
also been recorded(Table 3) and the observed

Appl. OrganometalChem.14, 212-217(2000)
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Table 4 Antibactericalactivity of ligandsandtheir complexes

E. coli S.aureus P. syringae P. mirabilis
No. Ligandor complex 1z (mm)  AI° I1Z (mm) Al 1Z (mm) Al IZ (mm) Al
Co0H15N3S,03 7 0.87 1.20 5 131 4 1.00
la  BuSn(GoH13N3S05) 12 1.50 15 2.00 9 2.36 8 2.00
C21H16N4SOs 8 1.00 9.2 1.22 4 1.05 4 1.00
b BuSn(GiH14N4SOs) 14 1.75 17 2.27 10 2.63 8 2.00
C1gH16N4SOs 6 0.75 1.06 5 131 4 1.00
Id  BuxSn(GgH14N4SOs) 10 1.25 145 1.94 9 2.36 9 2.25
C19H17N3S,03 9 1.12 9.8 1.30 3 0.78 3 0.75
lla  BuySn(GgH15N3S05) 14 1.75 16 2.14 8 2.10 7 1.75
CooH18N4SOs 9 1.12 1.20 6 1.58 5 1.25
b Buy(CyoH16N4SOs) 14.2 1.77 17.2 2.30 10 2.63 10 2.50

1Z = Inhibition zone.

Al =Inhibition zoneof testcompoundg inhibition zoneof standard.

isomershifts indicatethe presenceof tin in its +4
oxidationstatethe presencef quadrupolesplitting
showsthatthe EFG (electricfield gradient)around
the tin nucleusis producedby inequalitiesin the
tin—ligand o-bonds*? Thesecompoundsgive a p
value of >2.1, which indicates a coordination
numbemgreatethanfour. Comparisorof theisomer
shift of thesecomplexesvith thosealreadyreported
indicatesthe coordinationnumberto be morethan
four, as theseisomer shifts are much lower than
thoseRetetrahedratin.?® The lowering of isomer
shiftsin thesecomplexess dueto theinteractionof
tin(IV) with nitrogen donors having (Sn—N)
bonds*® On the basisof quadrupolesplitting data,
the configuration of these complexeshas been
assumedto be of the trigonal-bipyranidal type,
with theazomethinenitrogenatomandbothcarbon
atoms(attachedto tin) occupyingequatorialsites;
the opical sitesbeingoccupiedby othertwo ligand
atoms(O, N).*92°

On the basis of the above spectral evidence,
dibutyltin(lV) complexeswith the tin atom in
trigonal-bipyramidalgeometryare shownin Fig.
2. Geometryof the dibutyltin(IV) complexes.

Antibacterial test results

The bactericidalactivity of a few representative
ligands and correspondingin(lV) complexeshas
beentestedagainstEscherichiacoli (—), Pseudo-
monas syringae (—), Proteus mirabilis (—) and
Staphylococcuaureus(+) by the paperdisc plate
method* at 100ugml~t concentrationin DMF.
The discs,diameter5 mm, were soakedin the test
solutions,then placedon the appropriatemedium

Copyright© 2000JohnWiley & Sons,Ltd.

previously seededwith organismsin Petri dishes
and stored in an incubator at 36+ 1°C. The
inhibition zone around each disc was measured
after24h (Table4).

The results suggestthat although the ligands
have toxic properties,their tin complexesinhibit
the growth of bacteriato an evengreaterextent.It
can be inferred that the higher activity is due to
chelate formation and the presenceof the butyl
group with the tin atom?® Further, the greater
activity of the complexescanalsobe explainedon
the basisof their highersolubility, particlesizeand
thesizeof themetalion. Fromtheresultsachieved,
it can also be inferred that complexesare more
activethanfreeligandsagainstall micro-organisms
tested.
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