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A few mono- and di-organotin(IV) complexes of the ligand
4-(2-pYl;dylazo)-N,N-dimethylaniline have been prepared and
charact~:rised by elemental analysis, infrared, 119SnM6ssbauer
and electronic spectral studies. All the compounds havti: 1:1 stoi
chiometry and distorted octahedral structures in the solid state.

Transition metal complexes of 2-(arylazo )pyridines
have recently been reported 1. Transition m¢tal and
organotin complexes of 2,2'-azopyridine aqd relat
ed molecules have also been investigated2-4• How
ever, organotin complexes of arylazopyridines have
not be,en reported. As part of a research programme
on the study of organotin complexes of pyridylazo
derivatives we present in this note synthesis and
characterisation of some mono- and di-drganot
in(IV) complexes of 4-(2-pyridylazo)-N,N
dimethylaniline.

The ligand 4-(2-pyridylazo)-N,N-dimethylani
line(L) was an Aldrich reagent and was used as such.

The organotin derivatives were prepared in about
90% yields by mixing equimolar benzene solutions
of the reactants with stirring, at room temperature
and by filtering off the resulting intensely coloured
solids. Recrystallisation from benzene and petro
leum ether (60-80) afforded coloured crystalline
produets.

A Pye Unicam SP3-300S IR spectrophotometer
was used to record the IR spectra of the complexes
in nujol in the region 4000-200 em-I. Electronic
spectra were recorded on a Shimadzu model UV
240 spectrophotometer. 119SnMossbauer spectra
were recorded at liquid nitrogen temperature at the
Institute of General Chemistry, University of Paler
mo, Italy; the apparatus and techniques were the
same as reported earlier4•

The analytical data of the organotin ad ducts along
with their melting points are summarized in Table 1.
In the IR spectrum of the ligand, the v(N = N) mode
is assigp.ed at 1560 em -1 by comparing th¢ spec
trum of the ligand (L) with that of 2-phenyla?opyri-
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dine1• In the ad ducts, v(N =N) is lowered by - 30
em - 1 indicating coordination by the azo group I.

Pyridine breathing mode in L is identified at 989
em - 1 which is raised to - 1000 cm - 1 in the com

plexes indicating coordination by the pyridine N-at
oms. It is difficult to assign unambiguously vibr
ations due to v(Sn - Cl) and v(Sn - C) modes be
cause of the presence of ligand bands in the 600
200 em -1 region. However, a broad doublet ap
pearing below 350 em - I for all the adducts, which is
lowered by - 100 em - 1 on going from the organot
in halides to the organotin derivatives of the ligand,
is tentatively assigned to v(Sn - Cl) mode. On the
other hand, both v" and vas(Sn- C) modes remain,
as expected6, rather unaltered in the complexes rela
tive to their positions in the organotin components.
Occurrence of both Vs and vas(Sn- C) in R2SnCI2.L
suggests that the SnC2 group is not perfectly linear6•

119SnMossbauer spectral data of the complexes
are collected in Table 2. The isomer shift (IS) values
an: typical of quadrivalent tin in inorganic and orga
nometallic compounds and confirm the presence of
six-coordinated tin in each species4• The values de
crease with the progressive substitution of electro
negative chlorine indicating a decrease in s-electron
density at the tin atom for the RSnCI3.L adducts as
compared to the R2SnCI2.L compounds. The de
crease further indicates lesser covalency of the
Sn - C bonding in RSnCl3.L in consequence of a po
orer overlap between the sigma bond of the ligand
and the sp.1 cf2 hybrid orbital of the metal atom. The
spectra show the characteristic doublet structures
associated with molecules having a symmetry lower
than Oh or 1;1 with one or more Sn - C bonds. The
full width at half maximum values generally lie
around 0.9 mmsec- I and are characteristic of a

single tin site. The magnitudes of the quadrupole

Table I-Analytical Data of the Complexes

Compound Found (Calc), %
(m.p.,°C)

CHNSn

PhSnCl,.L

45.424.019.36
(200)

(43.11 )(3.59)(10.59)
BuSnCl}.L

39.354.4410.2124.31
(179)

(40.12)(4.52)(11.01)(23.34)
Ph2SnCl2·L

53.813.919.0821.15
(209)

(52.62)(3.51 )(9.82)(20.82)
Me2SnCI2.L

40.855.0511.85
(186)

(40.36)(4.48)(12.56)
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Table 2- Mossbauer & Electronic Spectral Data of the Complexes
Compound I.S. Q.S. r± Amax,nm(EX10-4)

(mmsec-I) (mmsec-') (mmsec-I) _
Benzene Methanol

L - -418 435

(3.04)
(2.97)

SnCI4·L

--418 (sh), 600 (3.00)435,540
PbSnCl,.L

0.891.601.08420 (sh), 575 (2.95)435,540
BuSnCl1.L

1.041.770.79420 (0.67), 565 (2.54) 430 (sh), 540
PhzSnClz·L

1.323.470.87418 (2.30), 555 (sh)435,540
MeSnCI2·L

1.423.790.87418 (2.75), 555 (sh)435,540

splitting (QS) for RSnCI3.L are also consistent with
six-coordinated structures but in the absence of

XRD study, it is impossible to discriminate between
Sn - Cl3 facial or meridional arrangements. The QS
parameters of R2SnCI2.L adducts are also typical of
octahedral geometry. The values, twice as large as
that observed for the mono-organotin(IV) com
pounds, are indicative of trans-octahedral configu
raton4 of the two organic groups although the
C - Sn -C bond angle is distorted from perfect line
arity as demonstrated by IR frequencies.

Electronic spectral data of the organotin com
pounds in the visible region also support these
structural propositions (Table 2). The longest wave
length transition of the azo group in the ligand is
red-shifted in the complexes indicating N -+ Sn coor
dination by the azo group7,8.

The strength of the N -+ Sn dative bond should be
proportional to the lewis acidity of RnSnCI4_n• This
fact is reflected in the spectral data as the intensity
of the longest wavelength band of the complexes
decrease markedly on going from SnCI4.L to
R2SnCI2.L.ln methanol, as concentration of this po
lar solvent is increased, the N -+ Sn bonds gradually

in line with the earlier reports on the chelates of ace
toacetanilide5• The strongest band observed in the re
gion 1570-1580 cm-1 in these compounds (Table 1)
has been assigned predominantly to a carbonyl
stretching frequency6,7. The trends of the shifts in the
amide-I, amide-II and amide-Ill bands have been
found to be in agreement with the earlier reports8.

Bands at 595 and 605 cm-1 in Ti(OC6H4Clh·~acan
and TiCI( OC6H4CI) ..acan respectively have been as
signed to terminal v(Ti-O) modes9•1O• No band that
could be assigned to bridging Ti -O-+Ti mode has
been observed which, therefore,;suggests that dimeric
structure of theparent chlorophenoxides of titani
um(IV) is ruptured on compound formation followed
by the coordination of the ligand. In the case of the
compounds of composition Ti(OCr,H4Clkacan,
TiCI(OC6H4Clh.acan and TiCI2(OC6H4CI).acan,
however, bands due to both terminal v(Ti-O) and
bridging Ti '" 0 '"Ti have been observed. Bands in

break down with consequent solvation at tins ulti
mately producing the free ligand.

The IR, Mossbauer and electronic spectral data
are, therefore, consistent with distorted octahedral
structures for all the complexes in the solid state
with 1:1 stoichiometry.
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