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to that of phosphorescence, whereas in the remaining
two isomers those for phosphorescence are quite
high compared to fluorescence. The selective intensities of two emission bands in any isomer, recorded
with the help of photomultiplier
may be taken to
be directly proportional to quantum yields since
the excitation is maintained same and region of
spectrum is about the same. One of the factors
that determines the relative quantum yields is the
inter-system crossing probability which varies inversely as the energy difference between Sl and
Tr levels. It is observed-! that for different isomers
the energy difference between Sl and T1 is not very
much different.
However, it seems that some perturbing effect may be present which causes more
efficient intersystem
crossing and hence higher,
phosphorescence intensity in m- and p-isomers than
that of ortho.
Life-times of phosphorescence - The plots of log
of phosphorescence intensity against time after the
excitation is cut-off, were linear in isomeric trifluoromethylbenzonitriles.
Life times calculated from
the slopes of these plots are nearly of the same order
in all the isomers, and they are 3·8, 3·3 and 3·3 sec.
respectively in 0-, m- and p-isomers.
Phosphorescence life-time in benzonitrile is about 3 see, in
0- and p-dicyanobenzens,
it is about 2 sec.
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tin halides with urea (U) and tetra methyl urea
(TMU). Nine hitherto unknown adducts possessing
1:1 and 1: 2 (metal: ligand) molar ratio have thus
been isolated and characterized.
The Lewis acids and bases employed were procured from Aldrich Chemicals (USA) and usedwithout further purification.
The adducts were obtained under anhydrous.
conditions by the direct interaction of the Lewis
acids with bases in nona queous solvents.
In a typical experiment, a solution of organotin
halide (2 m mole) in 10 ml acetone or chloroform
(for TMU adducts) and the ligand in the desired
molar ratio, dissolved in the same solvent were
mixed and refluxed for 1 hr. The adduct was
precipitated
out by the addition of pet. ether
(60-80°), filtered, washed with pet. ether, recrystallized from carbon tetrachloride or acetonitrile and
dried in vacuo and ana lysed. A variation in the
molar ratio of the reactants did not yield any new
compound.
The analytical
data summarized
in Table 1
indicate that the stoichiometry of the adducts is
in accordance with the general observation that
triorganotin derivatives form 1:1 while diorganotin
compounds yield both 1: 1 and 1: 2 complexes+,
All the adducts are colourless crystalline solids,
excepting Ph2SrrBr2:rMU
which is light yellow.
They are thermally stable and unaffected by atmospheric moisture.
The tetrarnethylurea
complexes.
are soluble in common organic solvents, while those
of urea are insoluble.
The molar conductance of
10-3M solution in nitrobenzene
observed in the
range 0·69-2·6 ohm"! crn'' mole"! indicates
the
absence of ionic species and molecular weight data
(cryoscopically in benzene) reveal abnormally low
values as compared to the formula weight suggesting
their significant dissociation in solution into nonionic constituents.

TABLE 1 -

CHARACTERIZATION
DATA OF THE
VARIOUS ADDUCTS
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Nine new ad ducts of organotln halides with urea
and tetramethylurea of the type RxSnX4-x.nL (R = Me
or Ph, X = CI or Br, x = 1, 2 or 3, n = 1 or 2 and
L = U or TMU) have been synthesized and characterized.
Elemental analysis, molecular weight, conductance, dipole moment, IR and NMR data are
presented in support of the proposed structure of the
adducts.
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Found
Sn

(%) (calc.)
N

Mol. w t.
found
(calc.)

Urea (U)
Me.SnCI a- 2U

108

Ph2SnCI2·2U

140

Tetramethyl urea
(TMU)
Me.SnCI2·TMU

75

Me2SnC12·2TMU

79

PhSnC13·TMU

204

Ph.SnCI2·TMU

60-63

Ph.SnCl
Ph2SnBr

a- 2TMU
2'

TMU

Ph3SnCl.TMU

95
85
105

35·10
(34,99)
25·24
(25·64)

16·36
(16,47)
11·93
(12.07)

35'83
(35·42)
26·96
(26'32)
28·97
(28'40)
26·78
(25'86)
20'80
(20·65)
22·52
(21-67)
23·59
(23'70)

8·61
(8,34)
12·14
(12'39)
6·92
(6'68)
6·62
(6'09)
9'38
(9'72)
5·48
(5'10)
5·29
(5'58)

273
(336)
338
(452)
376
(419}
362
(460)
457
(576)
319
(549)
325
(502)

NOTES

The \lCO at 1660 and 1650 ern"! in the IR
spectra
of urea and tetramethylurea
respectively
appear at 1630 and 1552±3 cm! in their respective
complexes.
A shift in \leo by 30 cm! in the case
of urea adducts r nd by 100 cm! in the case of
TMU adducts indicates coordination of the ligands to
tin through the oxygen a torn".
The \lNCN occurs at 1455 and 1499 crrr ' in urea
and TMU respectively.
These are shifted to higher
frequency in the adducts: ,....,1478±3 crrr? for urea
adducts
and 1580 + 15 crrr ' for TMU adducts.
The positive shift in-dicates non-involvement
of the
nitrogen atom of the Lewis base in coordination.
The 3C=0
of urea and TMU also undergoes a
distinct negative shift and is split (,....,770, 740 crrr")
in the spectra of TMU adducts, which may be
taken as an evidence for the presence of the
.coordina ted be se".
The relative magnitude
of the lowering of vCO
and 3C=0 indicates that TMU is a better donor
as compared to urea. The electron releasing methyl
groups in TMU are likely to increase the electron
density at the oxygen a tom of the carbonyl group
in TMU.
Since urea adducts
are insoluble in common
organic solvents, PMR and dipole moment studies
have been restricted to TMU adducts.
The PMR data of Ph2SnCI2.TMU and Ph2SnCI2.2TMU exhibit two groups of signals: a multiplet
due to the phenyl protons attached
to tin atom
and a singlet due to protons of two N(CH3h groups.
spectra The and their integration
are consistent
with the proposed stoichiometry of the compounds.
The absence of splitting in the protons due to N (CH3)2
groups is attributed
to the free rotation about the
C-N
bond which makes the two alkyl groups
magnetically
equivalent?
The electrical dipole moments of Ph2SnCI2.TMU
and Ph2SnCl2.2TMU
were determined
in benzene
following the concentration
dependence of dielectric
constants and the refractive indices.
Calculations
are based on the Guggenheim methods.
The dipole
moment
values, 5·94 and 7·20 respectively,
are
significantly higher than those reported for neutral
tetrahedral
organotin
(IV) compounds.
For 1: 2
complexes in which octahedral geometry is expected,
the dipole moment values indicate that the two
-chlorine atoms lie in the cis position and the
two phenyl groups are trans to each other as
proposed by Liengme et al,? for similar adducts of
organotin halides.
The analytical,
IR and PMR data indicate that
the adducts are neutral complexes with penta (1 :1)
and hex a (1: 2) co-ordinated tin atom.
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Complexes of monothiodiacetamide (H3CCONHCSCH3) with Ni(II), Zn(II) , Cd(II) and Hg(II) chlorides
have been prepared and characterized. The ligand
shows both monodentate as well as bidentate coordination behaviour depending on the metal ion.

EXTENSIVE
studies have been carried out on
the complexes of biochemically important
molecule, biuret (H2NCONHCONH2),
its mono and dithio analogoues and diacetamide (H3CCONHCOCH3).
These ligands many times reveal unusual type of
coordination+P.
For example,
the ligands may
sometimes behave as monodentate
as opposed to
their more common
bidentate
behaviour.
The
ligands in the complexes usually have cis-trans conformation when acting as monodentate,
and transtrans conformation
when acting as bidentate.
In
a recent cornmunication-",
we investigated
the,
ambidentate
nature of monothiobiuret
(H2NCONHCSNH2).
It seemed of interest to study a few
representative
metal complexes
of monothiodiacetamide (CHaCONHCSCH3, MTDA), which is isostructural with monothiobiuret.
The metal chlorides
of divalent Ni, Zn, Cd and Hg were chosen since
these are known for large variation in their preferences for oxygen and sulphur donors.
MTDA was synthesized
according to a known
procedure-", and recrystallized
from benzene-pet.
ether.
It was further purified by sublimation
in
vacuo at 50° and 1 mm pressure, m.p. 62°.
Comple::ces of .MTDA - The procedure adopted
for the preparation of MTDA complexes is similar
to that employed in the preparation
of metal
complexesb" of diaceetamide (DA). The complexes
of M!DA
with Ni(II), Zn(II), Cd(II), and Hg(II)
chlondes were prepared by grinding a mixture of
the. metal chlonde. and the ligand in the 2:5 mole
ra.tio. The excess Iigand was removed by washing
the complex with anhydrous ether.
The compounds
were dried in vacuo.
The complexes
were analysed
for metal by
standard methods, and C, Hand
N analyses were
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