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ABSTRACT
A few. di- and tri-organotin(lV) derivatives of schiff base derived from salicyldehyde and 2-
aminothiophenol have been synthesized by.the reactions of the corresponding di- and tri-organotin(IV)
chlorides with sodium salt of N-{salicylidene)-o-mercaptoaniline in desired molarratios . These derivatives
have been characterized by elemental analysis, IR and ('H, 13C and 1'Sn) NMR spectral studies.

Aliterature survey revealedthat several monometallic metal complexes with the monodentate,
bidentate?, tridentate®andtetradentate4, Schiff bases are known. Only afew dimetallic metal complexes
withtridentate3.6 andtetradentate’ 8 Schiff bases derived from salicyldehyde/acetylacetone and tridentate
Schiff bases derived from 3-aminothiophenol and salicyldehyde/substitued salicyldehyde® have been
studied extensively. However, complexes of the N-(salicylidene)-o-mercaptoaniline with organotin(lV)
moieties have not been studied sofar. Inview of the interesting results obtained by the above mentioned
ligand and in continuation of work on organotin(lV) derivatives of N-(salicylidene)anthranilic acid'®from
our laboratory, we are reporting here synthesis and characterization of organotin(IV) derivatives of N-
(salicylidene)-o-mercaptoaniline.

RESULTS AND DISCUSSION

Triorganotin(IV) and diorganotin(lV) derivatives of N-(salicylidene)-o-mercaptoaniline have been
synthesized by the reaction of tri- and di-organotin(IV) chlorides with the sodium salt of N-(salicylidene)-
o-mercaptoanilinein 1:1and 1:2 molar ratios respectively.

/0\ o\
R,SNCl + i? +Na —> Q *ﬂ Nacl
C=NCgH,SH C=NCgH,- S - SnR,
I l
cpd. 1, R=n-C.H,g H H
cpd. 2, R=C.H,
— —
N N
stnC|2 +Nn ll'l +nNNa - —> Iﬂ
1 ]
C=NC4H,SH C=NCg¢H, - S {SnR,Cl,_,
! IR |,
cpd. 3, R=n-C,H,; n=1
cpd. 4, R=n-C.Hg; n=2
cpd.5, R=CH,; n=1
cpd.6, R=CH,; n=2 +nNaCl |

239



Vol. 19, No. 4, 1996 Synthesis and Characterisation of Some Organotin(1V)

Further, diorganotin(lV) complexes of N-(salicylidene)-o-mercaptoaniline of the type R,Snl_have
been prepared by the reaction of diorganotin(IV) dichloride with the disodium salt of N-(salicylidene)-o-
mercaptoaniline in a 1:1 molar ratio.
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The reactionis not much facile at roomtemperature. The reactants were refluxed inbenzene for
about 4 hoursto ensure the completion of the reaction. The desired product could be isolated by evaporation
ofthe solvent under reduced pressure after filtering off the precipitated sodium chloride. These werefurther
purifiedbythe crystallizationfrom benzene-petroleum ether (40°-60°C) mixture.

IR Spectral Data

The infrared spectraof these organotin(lV) complexes of N-(salicylidene)-o-mercaptoaniline have
beenrecorded using KBr pellets inthe range 4000-400 cm’'. Some important characteristics bands are
listed in Experimental Section.

The ligand exhibit a v(OH) band atca3100 cm' ‘ofthe intramolecularly hydrogen bonded phenolic
OH. The complexes 7 and 8 do not show this band |nd|cat|ng a deprotonation of the hydroxy group. The
Schiff base exhibits a v(SH) band around 2500 cm . This band disappears in the spectra of all the
complexes indicating deprotonation and consequent coordination of the sulphur atomto tin. A v(C=N)
(azomethine) band is found around1620 1640 cm™'in the ligand . In the complexes, this band shifts to
lower wave numbers (A v=30 cm’ ) indicating coordination of the azomethine nitrogen to the central
metalion. The ligand exhibit a band between 1295 and1 305cm’”’ dueto O(C-C-0)"'2, Inthe complexes
7 and 8, this band shifts to higher enregy by 5-15cm’ mdlcatlng the coordination of phenolic oxygen'.
The v(C-S) in the ligand occurs between 700 and 790 ¢cm " Inthe complexes, this band shifts to higher
energy by 30-45 cm’" which is indicative of coordination of the sulphur'¢. Bands of medium and weak
intensities in the region 570-440 cm’” may be due to Sn-C and Sn-O stretching vibrations'®.

NMR Spectral Data

The PMR spectraofthe new derivatives havebeenrecorded in CDCI, andthe values of observed
chemical shifts are tabulated in experimental section. '*C and ''*Sn NMR of the four representative
compounds have been recorded in CDCI,.

The PMR spectrashowthe characteristic resonances of corresponding ligand protons as wellas
alkylor aryltin protons. The PMR Spectra of all the complexes except 7 and 8 show a signal at ca 11 ppm
of the -OH proton of salicyldehyde group. The spectra of complexes 7 and 8 do not exhibit this signal
suggesting deprotonation of this -OH group. A complex pattern due to the protons of the phenyl group (both
ligand and phenyl protons) has been observedintheregion6.21-8.1 ppm. The resonances, which canbe
assigned to the butyltin protons fall in the range 0.35-1.35 ppm.

The methylprotons of the dimethyltin derivatives appearas a sharp singlet at 1.0 ppm, withdouble
satallite resonances on each side of the main peak.A particular advantage of the methyltin derivatives
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is the ease with which proton spin - spin coupling constant can be determined. The coupling constant
provides valuable information about hybridization 817, For four coordinate dimethyltin(lV) compounds
J(119Sn - 'H) values have been reportedintherange 54-64 Hz and such values have beenfoundto increase
as the coordination number of tin increases from four to five, six or seven and have been observedinthe
range 71-116 Hz depending upon the stereochemistry 18-22, The tin-proton coupling constant, J (11°Sn -
H) in the dimethyltin(lV) derivatives have been found to be in the range 72 - 81 Hz. This observation
confirmsthat the tin has acoordination number higherthan four, whichis inthe range of values observed
for five and six coordinate dimethyltin(lV) compounds, indicatingthatthe ligand is behaving as abidentate
moiety while tridentate in 7 and 8. (Fig.)

13C NMR Spectra of four representative compounds, namely tributyl- and dibutyltin(IV) derivatives
of Schiff's base derived from salicyldehyde and 2-aminothiophenol have been recorded (Compound No.

1,3,4and 7).
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The resonances at $13.54, 18.31, 26.54and 27.19 ppm have been assignedto C-11, C-10, C-9and C-8
of butyl group attached to tin, comparable with other butyltin compounds 23-25, The aromatic carbon
resonances of these derivatives ware assigned by using incre mental rules for aromatic substitution 26
together with 13 C DEPT spectrain which resonances fromquarternary carbon are suppressed. The C-1
and C-1'carbons exhibit signals inthe characteristic region downfield at 5162.7 and 161.06 respectively.
This isinagreement withthe earliar work onsalicylic acid 23 and aminothiophenol derivative 27 of organotin
(IV). The azomethine carbon also absorbs on expected at 146.27 ppm, like the other Schiff's base
derivatives of organotin (1V) 24,

Compound No. 1Bu,;Sn[SC¢H,N=C(H)C,H,OH]
13.49,C-11;16.87,C-10;26.87,C-9;27.14,C-8;148.2,C-7; 117.56,C-6;131.2,C-5;125.4,C-4;131.5,C-3;119.6
C-2;164.0,C-1;119.13,C-6',132.0,C-5%,121.2,C-5',121.2,C-4',132.0,C-3',119.4,C-2,163.2,C-1";,'J(1°Sn-
13C) = 505 Hz

CompoundNo.3Bu;Sn[SC H,N=C(H)C,H,OH]CI
13.58,C-11;17.80,C-10;26.7.,C-9;27.45,C-8;147.0,C-7;117.92,C-6;131.8,C-5;122.8,C-4;135.0,C-3;119.43C-
2;164.0,C-1;120.1,C-6,129.3,C-5,119.42,C-4',131.2,C-3,119.55,C-2',163.1,C-1,;1J(119Sn-13C) = 518 Hz
Compound No.4Bu,Sn[SC¢H,N=C(H)C;H,OH],
13.54,C-11;18.31,C-10;26.54.,C-9;27.19,C-8,146.3,C-7;117.3,C-6;131.5,C-5:121.4,C-4;133.6,C-3;119.4C-
2;162.7,C-1;119.4,C-6',128.3,C-5',119.4,C-4,132.5,C-3,119.1,C-2,161.0,C-1",1J(119Sn-13C) = 56 1 Hz
Compound No.7Bu,Sn[SC4H,N=C(H)C¢H,O]

13.52,C-11;17.47,C-10;26 42.,C-9;27.15,C-8;146.5,C-7,117.68,C-6,131.7,C-5;122.0,C-4;131.8,C-3;119.3C-
2;163.5,C-1;119.8,C-6,129.0,C-5,119.4,C-4',130.5,C-3',119.3,C-2',162.0,C-1";'J(119Sn-13C) = 545 Hz

1J (119Sn-13C) values for four coordinate butyltin compound are in the order of 365-302 Hz while
five and six coordinate compounds, such values lie inthe range of 500-910Hz 2528 The observed values
of 1J(117/119 g -13C) for tributylltin and dibutyltin derivatives of Schiff's base derived from salicyldehyde
and aminthiophenol are in the range 505-561 Hz indicating five and six coordination around tin atoms.
The 119 Sn NMR chemicalshift foronly four representative compunds namely tributyl and dibuty!
tin(IV) derivatives 1,3,4 and 7 have been observed at -90.33,-92.0,-137.84 and -103.8 ppmrespectively,
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which strongly suggests pentacoordination around tin in trigonal bipyramidal (for compound 1,3 and
7) and hexa coordination around tin in octahedral (compound 4) geom try 20-32

The 119 Sn NMR chemical shift for only four representative compounds namely the tributyitin (IV) and
dibutyltin (1V) derivatives of N-(salicylidene)-o-mercaptoaniline have baen observed at-90.33 and -
137.84 ppm, which strongly suggests five and six coordination around tin in trigonal bipyramidal and
octahedral geometry respectvely 2932

Thus based on above spectral studies 5-coordinate (a) and 6-coordinate (b) structures may be
tentatively proposed for triorganotin (IV) and diorganotin (IV) derivatives of N-(salicylidene)-o-
mercaptoaniline respectively. Similarly for compound [OCgH,C(H)=NCgH,S] SnR2'a 5-coordinate (C)
structure may be propsed in which the ligand behaves as bifunctional tridentete moiety.
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EXPERIMENTAL

Allthe reactions ware carried out under strictly anhydrous conditions and analytical grade chemicals were
used for all experiments. The Schiff base has been synthesized by the condensation of salicyldehyde
with 2- aminothiophenol ina 1:1 ratio in ethanol. The solution was refluxed for 3-4 h and then allowed to
cool to room temperature. The products so obtained were recystallised from ethanol.

The tin was determined as tin oxide gravimetrically and nitrogen was determined by Kjeldahl's method.
Infrared spectraware recorded on a Perkin-Elmer model 377 spectrophotometerinthe range 4000-400
cm'. The '"HNMR spectra were recorded on a Perkin-Elmer R-32 using tetramethyl silane as aninternal
reference and ''*Sn and '*C NMR spectra ware recorded on Jeol FX-90 using tetramethyltin and
tetramethylsilane as an extemal standard respectively.

Reaction between triphenyltin (IV) chloride and sodium salt of N{salicylidene)-o-mercaptoaniline
in 1:1 molar ratio.

A weighed quantity of sodium metal (0.06 gm; 2.60 m mols) and 10-15mluf isopropanol inberzene was
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takenin around bottomflask fitted with a dried and cooled water conc enser and guardtube. lt was refluxed
for about half an hour till clear solution of sodium isopropxide was ©obta ned. After cooling, a weighed
amount of ligand (0.60 gm;262 m.mols) was added and the mixture was refluxed for half an hour again.
Now a weighed amount of triphenyltin (1V) chloride (1.02 g;2.64 m. mols) inbenzene was added and the
mixture was further refluxed for 4-5 hours to ensure the completion cf the reaction. The desired product
(1.31gm; 86%) was isolated by evaporation of the solvent under reduced pressure after filtering off the
precipitated sodium chloride. The product was further purifed by crystaliisationfrom benzene-petroleum
ether (40°C-60°C) mixture.
All Other organotin (IV) derivatives of N-(Salicylidene)-o-rnercaptoaniline were synthesized
similarly. The characterization of the compunds is given below :
Compound 1. Bu,Sn[SC,H ,N=C(H)C,H ,OH]:
Physical and Analytical data : yield,81 %; Viscous Liquid:
Analysis (%F(C): Sn,22.85(22,91):N,2.65(2.70); S,6.20(6.17)
IR(cm1): v OH 3080; v C=N 1605; v Sn-C/Sn-0 510/440
1HNMR (6 ppm) : 6.8-8.1,m, 8H (Ph); 0.5-1.35, m, 27H (n-Bu); 0.61-1.23, t, 9H (terminal methyl of butyl
group); 3.25, S, 1H (=CH)
Compound 2. Ph,Sn(SC,H ,N=C(H)C H,OH)
Physical and Analytical data : yield, 86%; orange solid; M.P. 95°C;
Analysis (% F(C)) : Sn,20.49(20.53); N,2.38(2.42); S, 5.59(5.53)
IR(cm): vOH3120; v C=N 1595; v Sn-C/Sn-0 540/450
'"HNMR (6 ppm) : 6.2-7.2,m, 23H (Ph); 3.41, S, 1H (=CH)
Compound3, Bu,Sn(SC,H ,N=C(H)C H,OH)CI
Physical and Analytical data : yield, 74%; orange solid; M.P. 90°C;
Analysis (% F(C)) : Sn, 23.80(23.91); N,2.78(2.82); S, 6.40(6.44);C|, 7.10(7.15)
IR(cm™'): v OH 3090; v C=N 1600; v Sn-C/Sn-O 520/460
THNMR (8 ppm) : 6.7-7.2,m, 8H (Ph); 0.61-1.70, m, 18H (n-Bu); 0.31-0.71,1, 6H (terminalmethyl of butyl
group); 2.90, S, 1H (=CH)
Compound4. Bu,Sn(SC,H ,N=C(H)C H,OH),
Physical and Analytical data : yield, 80%, Viscous liquid;
Analysis (% F(C)) : Sn, 17.26(17.22); N ,4.10(4.06); S, 9.22(9.29)
IR(cm'): vOH 3110; v C=N 1610; v Sn-C/Sn-0 530/450
'HNMR (8 ppm) : 6.4-7.8,m, 16H (Ph); 0.7-1.5, m, 18H (n-Bu); 0.5-1.1,t 6H (terminal methyl of butyl);
3.35, S, 1H (=CH)
Compound§. Me,Sn(SC,H,N=C(H)C,H,OH)CI
Physical and Analytical data : yield, 72%; brown solid; M.P. 130°C;
Analysis (% F(C)) : Sn, 28.80(28.79); N ,3.34(3.39); S, 7.80(7.76); Cl, 8.56(8.61)
IR(cm'): vOH 3105; v C=N 1615; v Sn-C/Sn-O 520/460
'THNMR (6 ppm) : 6.3-7.9,m, 8H (Ph); 1.1, S, 6H (CH,); J(""*Sn-'H)=81Hz; 2.85, S, 1H(=CH)
Compound6. Me,Sn(SC,H ,N=C(H)C,H,OH),
Physical and Analytical data : yield, 75%; yellow solid; M.P. 155°C;
Analysis (% F(C)): Sn, 19.60(19.62); N ,4.58(4.63); S, 10.46(10.58)
IR(cm™') : v OH 3095; v C=N 1605; v Sn-C/Sn-O 530/460
'THNMR (8 ppm) :6.8-7.4,m, 16H (Ph); 1.3, S, 6H (Ch,); J("'®Sn-'H)=72Hz; 3.0, S, 1H(=CH)
Compound7. Bu,Sn(SC,H,N=C(H)C,H,O)
Physical and Analytical data : yield, 71%; yellow solid; M.P. 140°C;
Analysis (% F(C)) : Sn, 23.84(23.96); N ,2.80(2.82); S, 6.50(6.46).
IR(cm*'): v C=N 1620; v Sn-C/Sn-O 550/480
'HNMR (8 ppm) : 6.1-7.6,m, 8H (Ph); 0.8-1.6, m, 18H (n-Bu); 0.3-0.9, t, 6H (terminal methyl of butyl),
3.24, S, 1H (=CH)

243



Vol. 19, No. 4, 1996 Synthesis and Characterisation of Some Organotin(1V)

Compound8. Me,Sn(SC,H,N=C(H)C,H,0)

Physical and Analytical data : yield, 70%; brown solid; M.P. 168°C;

Analysis (% F(C)) : Sn, 31.51(31.59); N ,3.68(3.72); S, 8.59(8.51)

IR(cm™ ') : v C=N1595; v Sn-C/Sn-0 510/450

THNMR (8 ppm) : 6.5-7.3,m, 8H (Ph); 1.0, S, 6H (CH,); J("'°Sn-'H)=72Hz; 2.95, S, 1H(=CH)

(F : Found; C; Calculated; m : complex pattern; S : Singlet; t : triplet)
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