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Coordination complexes ofSnii and Sn1V adopt a wide 
variety of geometry 1.2 and a number of organotin as 
well as Snll complexes of sulphur. oxygen and nitro­
gen donor Schiff bases arc potent antifungal and anti­
bacterial substances2.3. We report here the preparation 
and characterisation of the complexes of Snii and SnlV 
with dibcnzaldehyde thiocarbohydrazone (dibenztchH), 
diacetophenoncthiocarbohydrazonc (diacettchH), 
d1cyclohexanoneth iocarbohydrazone ( dicycltchH), 
disahcylaldchyde thiocarbohydrazonc ( disaltchH 3 ). 

dicmnamaldehydc thiocarbohydrazone (dicintchH) and 
di-o-hydroxyacetophenonethiocarbohydrazonc 
(diohacettchH3) of general formula [Sn(LHl:!CI2 J (LH = 
dibenztchH, diacettchH, dicintchH and dicycltchH), 
JSn(L'H 2)z I (L'H:1 = disaltchH:1 and diohacettchH3), 

ISnL212 1 (LH = dibenztchH, diacettchH, dicycltchH or 
dicintchH) and I SnL'II (L'H:~ = dibcnztchH3 or di-o­
hacettchH~). 

Results and Discussion 

The complexes of both Snii and SnlV arc slightly 
soluble in mcthannol but dissolve appreciably in DMF 
and dioxan. l11ey arc stable in air and decompose gradu­
ally on heating above 130-50°. Very low conductance 
values (4-9 !l 1 cm2 mol I) in DMF solutiOn indicate 
thetr non-electrolytic nature. 

The electronic absorption spectrum of.dibcnztchH 
d1splays strong bands at 225 ( E mux II 244) and 3 15 
nm (24 340) assignable to o --o· and rc- rr· transitions. 
In the complexes these bands are shifted to higher wave­
length ncar 235 and 335 nm. The bands of dicycltchH 
at 205 ( E 1113, 6 3 1 0) and 250 nm (I 0 466) attnbuted' 
for o -8· and rr-rr· transitions, arc also affected and 
observed 11ear 215 and 270 nm m the complexes The 
dnodo complex Sn(dicycltch)212 displays a new band 
at 390 nm attnbutable to charge transfer transition from 
todme to metal. Di(o-hydroxyacetophenone)-

thiocarbohydrazone displays bands at 250 ( E max 

12 335), 288 (9 935) and 325 nm (7 850) assignable to 
8 -8*, n-n* and tr-rr• transitions, and these are ob­
served near 255, 305 and 335 nm respectively, in the 
complexes. The band at 390 nm in the iodo complexes 
is attributed to charge transfer band. DisaltchH 3 dis­
plays bands at 210 ( E max 18 290}, 250 (21 840)_ 290 
(13 920) and 325 nm (9 632) attributable to 8-8* _ n-
8", n-tr" and tr-tr" transitions respectively. The com­
plexes of disaltchH 3 display these bands at higher wave­
length located near 215, 260 and 320(br) nm. In case 
ofthe iodo complex [Sn(disaltch)l], the extra band at 
390 nm is attributed to charge transfer transition The 
shift of the bands of the ligands in their complexes sug­
gests the bonding of hgands to metal atom. 

The ir spectra of ligands and complexes shov. phe­
nyl ring skeletal vibrations at I 650-1 050 em 1 

D i( orthohydroxyphen~ I )thiocarbohydrazone 
(disaltchH~) displays v 0 H vibration at 3 320 em 1 

\\hich disappears in its Sn1v complex I SnLIJ (LH~ = 
disaltchH1 ) indicating the deprotonatlon ofphenohe OH 
in its con~plcxcs. The v0 fl of the ligand (I 368 em 1) 

disappears in the spectrum of the complex supportmg 
the deprotonation of phenolic OH. In the Sn" complex 
lSn(disaltchH2)2 J. u011 1s observed as weak broad band 
at 2 950-3 300 em 1 ind1cating that at least one of the 
phenolic OH of the hgand is retained m its Sn11 com­
plex \vhich is involved m hydrogen bondmg The uc 0 

band of the hgand (I 150 em 1) 1s rai~ed to h1ghcr en­
~rgy (I 270-1 290 em 1) on complexation supportmg 
eoordmation ofphenohc oxygen The thiOmmdc bands 
L II. Ill (I 255-1 535 em 1) arc shifted to higher fre­
quencies \\hlle thioanudc band IV (970 em 1) Js sh1fted 
to lower frequencies, md1catmg the involvement of 
thioamide group m bond f~:>rmat10n-t The t)c N band 
of azomethme group (I 590 em 1) is sh1ftcd to higher 
frequency. md1catmg the coordination through mtro-
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g-" of the azomethine group. 

The u spectrum of di(o-hydroxyacetophenone)­
thiocarbohydrazone displays u 0 H· vibration at 3 340 
em -I which disappears in its Sn1V complex, suggest­
ing the deprotonation of phenolic OH and coordination 
of ligand through oxygen atom of phenolic OH group. 
The uc -N stretch ( l 590 em -I) is shifted to higher fre­
quency in almost all the complexes suggesting that the 
second bonding site of the ligand is azomethine nitro­
gen. The ligand and its complexes display a number of 
similar bands in finger-print region. In the Snii and Snrv 
complexes the thioamide bands t II and Ill are shifted 

f:\BLI-. I- ANALYIIC'AL AND PHYSICAL DATA OF COMPU.XES 

Com pd./ Analysis % : Found/(Calcd.) 

(Colour) M N CI/I 

ISn(d1hcnztchhl2} 12.41 11.69 26.91 

(Yellow) (12.66 11.95 27.08) 

[Sn(dlacettch)!lz} 11.69 ll.l1 25.41 

(Yellow) (11.94 1128 25.55) 

{Sn(acettchhlzl 14.86 13.98 32.01 

(Cream) (15.04 14.20 32.16) 

[Sn(dicycltchhlz} 12.81 12.12 27.96 

(Brown) (13.11 12.37 28.03) 

[Sn( cintchh lzl 1426 13.61 31.01 

(Brown) (14.59 13.78 31 21) 

fSII(disaltch)IJ 20.91 9.91 22.61 

(Dark yellow) (2l.l9 1000 2266) 

[Sn(diohacettch)IJ 19.82 9.32 20.96 

(Yellow) (20.18 9 52 21.58) 

[Sn( diacettchH)zCI 2) 14.51 13.67 8.56 

(Cream) (14 64 13.82 8.74) 

{Sn(accttch1DzCI21 19.36 18.41 11.01 

(Cn:am) (19 54 18.45 11.67) 

[Sn(d1cycltchH) 2CI 2l 1631 16.12 9111 

(Pale yellow) (16.42 15.51 9.81) 

[Sn(cintchllhCI2l 18.56 17.61 I I 01 

(Yellow) (18.83 1778 II 25) 

(Sn(disaltchH2)z) 15.61 15.21 

(Hnght yellow) (15.88 14.99) 

I Sn{ diohacettchH 2h I 14.52 1381 

(Light brown) (14.77 13.94) 

!Sn(dahenztchHhCI2] 15.31 14.61 921 

(L1ght }ellow) (15 73 14.85 939) 
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to higher frequencies while thioamide band IV shifts to 
lower frequency by 40-20 em 1 in the complexes. In 
case of Sntv complexe [Sn(diohaccttch)IJ a large shift 
in thioamide band IV (by 2 I 0 em -I ) indicates that the 
thioamide sulphur is bonded to metal atom4•5 by 
dcprotonation of thiol SH of the ligand also In far­
infrared region, the ligand and its complexes displa~ 
four to five bands whose positions arc not very differ­
ent. 

Oicyclohexanonethiocarbohydrazone displays NH 
and CH2 stretching vibrations as strong bands at 3 260. 
3 170, 3 130, 2 920 and 2 838 em 1. In the complexes. 
the NH vibrations arc observed with reduced mtcnsit~ 
with slight change in wavenumber. The complex 
[Sn(dicycltchH)2CI2] displays thioamide band 1Vat940 
cm- 1 but band IV suffers a major change in Sn1V com­
plex (SnL2I2J and it is observed around 720 em 1. The 
thioamide bands I, II and Ill arc shifted to higher fre­
quencies in all the complexes suggesting the coordina­
tion ofthioamide group in all the complexes. 

In dibcnzaldehyde thiocarbohydrazone. the aldmme 
(CH=N) group CH stretch is observed at 2 970 em 1 

In the Snii and SnlV complexes, the 'Uc-H band is not 
affected while in the inner neutral chelates SnL2I2 

(LH = dibcnztchH), NH stretches arc affected appre­
ciably The "Uc=N band ofthe free ligand (1 580 cm-1) 

is shifted to higher frequency m the complexes.' sug­
gesting the involvement of C=N nitrogen in bond for­
mation. In far-infrared region, the ligand displays promi­
nent bands at 500, 430. 410, 330, 300 and 250 em 1 

The complexes display four or five broad bands but 
these arc not well resolved indicating that ligand band 
couples with (M-L) bands giving broad bands. Thi: 
thioamide band IV of the ligand is not affected appre­
ciably in the Snlf complexes indicating that the hgand 
has coordinated in thione form. In the Sn1V complexes. 
the thioamide band IV is shifted to lower frequcnc~ 
(71 0 em· 1) while the thioamide bands I, II, Ill arc shifted 
to higher frequencies, mdicating the coordinatiOn of 
ligand to metal atom. A major shift ofthioamide band 
IV supports the deprotonation of ligand in thiol form. 
The bonding site of the ligand is C=N nitrogen and 
thioamide sulphur. The 'Uc~N is broad and in some cases 
resolved into two bands indicating that both the 
azomcthme nitrogens arc not involved in bondmg. In 
the complexes, the far-infrared bands arc observed \\ith 
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reduced intensity but the (M-N) or (M-S) stretches 
could not be distinguished due to a number of ligand 
vtbrations. In case of the Snll complexes with 
(diohaccttchH 3 ) and (disaltchH 3 ) complexes 
JSn(L'H 2);, I (L'H3 = disaltchH3 or diohaccttchH~). a 
broad and medium band at 2 950-3 300 em I indicates 
that at least one of phenolic OH is retained m com­
plexes. The v 01 1 band of these lignads docs not vanish 
at I 370-l 390 em I. supporting the presence of at 
least one uncoordinated phenolic OH. Their data indi­
cate that these ligands arc acting as monoaniomc 
tndcntate (0-N-S) donor molecules with Sn 11 . In Sn1Y 
complexes [SnL'IJ (L'H~ = disaltchH 1 or 
diohaccttchH~). Vou and 80 u vibratmns disappear 
completely Thus with Sn rv these ligands arc bonded 
as quinqucdcntatctrianionic ligands in fSnL'IJ (L'H~ = 

disaltchH 3 or diohaccttchH). The bonding pattern of 
these ligands suggests distorted octahedral stmcture for 
the Sn11 and SniY complexes. 

Ex peri mental 

The ligands were prepared by condensing 
thiocarbohydrazide with appropriate aldehydes and ke­
tones in methanolic acetic acid solution6 . 

[Sn(LH) 2Cl 2J (l"H - dibenztchH, du.:ycltchH. 
dwcettchH or drcrntchH) and {Sn(L 'H ~J:1/ (L'H3 -

drsaltchH3 or dwhacettchH 3 ) : A mixture of stannous 
chlondc (0.005 ml) dissolved in dl)· methanol (50 ml) 
and the ligand (0.0 l mol) dissolved in hot methanol (or 
I · I mcthanoi-DMF) (40 ml) was rcfluxed for 30 min 
\\hen the his-ligated complexes separated out. The com­
plexes in some cases were highly soluble and that re­
quired concentration and cooling of the rcfluxatc to a 
small volume to yield the products. The products were 
washed with methanol and dried over CaCI.,. 

[SnL 212J (LH ,_ dibenztchH, diacettchH. dicrntchH 
or drcycltchH) : A mixture of dry methanolic solutions 
of stannic iodide (0.005 mol), ligand (0.01 mol) and a 
few drops of dl)' morpholine was refluxed for 30 mm 
and then concentrated to a small volume when a ycllo\\ 
orange product separated out gradually. The complexes 
were \Vashed v. ith cold methanol and dried in a desicca­
tor over CaCI2. 

[,\'n/,'11 (L 'H3 disaltchH3 ordrohacettchH3J The 
mon01odo complexes were prepared by refluxmg Snl~ 
(0.01 mol) with the ligand (0.01 mol) in dl) methanol 
(50 ml) containing dry morpholine (2-3 drops). The 
mixture was then filtered and the filtrate concentrated 
to yidd orange-yellow product which was dncd m a 
desiccator. 

Refen~nces 

I. 1 A. Z1; BIETA and 1. 1. 1UCKERMAN, l'rox. /norg. Chem . 

1978. 24, 25 I ; B. Y. K. Ho and J. 1. Jt 'CKERMAN. .I Orga11ome! 

Chem .. 197"~. 42. l; P. <1. IIARRISON, Coord. Chem Rn•. 
I 1J76, 20. l. 

2. S. VAS NINE and R. A. GEANANGEL,/norg. Chinz. Acta. I 981). 

160, 43. 

3. T. TANAKA. Organomel. Chem. Rev .. 1970. 45. 1: F W B. 

E. INSTEIN and B. C. PENFOW, Chem. Commun .. I 9(>(>. 7XO: 
.1. Chem. Sew .. Sect. A, 1968, 3019; P. U. I lARRlSON, "Org.m••lin 

Compounds". American Chemical Society. 1976, pp. I 'i7. 2"iX 

4. C. N. R. I{Ao and R. VENKATARAGHAVAN'. Spectrochm1. ArIa. 

lWi2. 18, 541; c. N R. RAo, R. VF.NKATARAOIIAVAJ\ and r 
R. KAsruru, Can. J. Clzmz .. 1964.42, 36; M. R. GAil:~llRAc;I\J> 
:md U. AGARWALA, Z. Anorg. Allgem. Chem .. I975. 415. X4 

5- M. A. AU and S. E. LIVINGSTONE, Coord. Chem. Rev. 
1974, 13, lOJ. 

f>. L F. AllDRlEI'Il, E. S. S\OlT and P. S. KJPPlm . ./. Org. Clzem .. 
I954, 19. 733. 

"'65 




