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Adducts of organotln dichlorides, RPhSnCII• with
picollne (R = Me, Et, n-Pr, rr-Bu and Benz), Iso-
quinoline (R = Et, rr-Pr and n-Bu) and morpho line
(R = Me, Et, n-Pr and rr-Bu) have been prepared.
Based on the Mossbauer studies of these adducts
their structures have been discussed.

IN continuation of our previous Mossbauer studies
on (methyl)(phenyl)-, (ethyl)(phenyl)-, (n-

propyl)(phenyl)-, (n-butyl)(phenyl)- and (benzyl)
(phenyl)tin dichlorides and their adducts with pyri-
dine and 2,2-bipyridyl we report here the prepara-
tion and characterization of the adducts of these
organotin chlorides with Y-picoline, isoquinoline
and morpholine. Based on the Mossbauer para-
meters, isomer shift 8 (rnmjsec) and quadrupole
splitting 6.E (mm/sec}, a trans arrangement of
organo groups and cis of halogens has been assigned
in the case of the Y-picoline and isoquinoline adducts.
However, in the case of some morpholine adducts,
the positions of the organic groups and halogens
appear to differ.

(Alkyl/benzyl)(phenyl)tin dichlorides were pre-
pared from (triphenyl)(alkyl/benzyl)tin by the usual
methods reported earlier2>3.

Adducts of (alkyl/benzyl)(phenyl)tin dichlorides
with Y-picoline, isoquinoline and morpholine were
prepared by reacting the diorganotin dichloride
(1·0 mM) with the base (2·0 mM) in dry pet. ether
(40-60°). White solid product which separated
out instantaneously were filtered, washed and dried
in vacuo. The tin content was determined gravi-
metrically as Sn02 and halogens volumetrically
by Volhard's method.

The Mossbauer measurements of the compounds
were carried out at liquid nitrogen temperature
by Dopplar scanning of 24 KeV gamma radiation
emitted by BaSnOJ source over the resonance
absorption lines and the values of chemical isomer
shift and quadrupole splitting were determined
from the plot of counts/see versus velocity.

The analytical data (Table 1) of the adducts indi-
cates their 1:2 (metal-ligand) stoichiometry. They
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are white solids, quite stable in air and have high
melting points (Table 1).

It has been shown that in organotin compounds,
a lin~~ !elationship exists between ligand electro-
negativities and the isomer shift valuesv". But
~his .correlation has only a qualitative utility. It
IS evident from Table 1 that the isomer shift values
for all the Y-picoline adducts lie in the range 1·42-1·44
mmfsec, which shows that the values are almost
constant within the experimental error. This re-
veals that the s-electron density on tin atom remains
almost unchanged even on coordination with Y-
picoline. However, in the case of isoquinoline
adducts of (ethyl)(phenyl)-, (n-propyl)(phenyl)-, and
(n-butyl)(phenyl)tin dichlorides, the isomer shifts
fall in the range 1·59-1·63 mmfsec which is higher
than that in the case of Y-picoline adducts. This
indicates increased s-electron density on tin nucleus
on complexation with isoquinoline in contrast to
the observed behaviour in Y-piccline complexes.
This may, probably, be due to greater Prt-drt
bonding effect of isoquinoline than 'Y-picoline. But
in the case of the adducts with morpholine, varia-
tions in the isomer shift values have been noticed
(Table 1). The isomer shift values for the adducts,
(Me).(Ph)SnCI2.2 morpholine, (n-Pr)(Ph)SnCI2.2 mor-
pholine and (n-Bu)(Ph)SnCI2.2 morpholine record a
considerable fall (1·02-1·16 mm/sec) showing thereby
a decrease in the s-electron density around tin
atom. This may probably be due to the hydrogen
bonding between morpholine and chlorine atom
of organotin chloride which is expected to reduce
the electron density on the central tin atom. This
suggests that in the structure of these adducts the
morpholine ligands and the chlorine atoms lie close
to each other. The isomer shift value is 1·50 mm/sec
in the case of the adduct (Et)(Ph)SnClz.2 morpholine
which suggests that the morpholine ligand is likely
to be away from chlorine as in the case of iso-
buinoline and Y-picoline adducts.

The Mossbauer spectroscopic data of Y-picoline
and isoquinoline adducts (Table 1) show that the
quadrupole splitting values, !:1E, fall in the range
3,78-4,14 mmfsec. This value of about 4 mm/sec
suggests a trans arrangement of the organic groups
in these adducts--v". Earlier in the case of Y-
picoline adducts of symmetrical dialkyl tin dichlo-
rides, Hendricker'' has reported a trans-alkyl con-
figuration on the basis of NMR data. In the
present case where one of the alkyl groups has been
changed by a phenyl group. the Mossbauer data
again support the trans arrangement of the phenyl
and alkyl/aralkyl groups. A similar structure
has been proposed on the basis of IR
data2.3.10.ll. The general structure for the Y-picoline
and isoquinoline adducts may, therefore, be re-
presented as (I).

For the morpho line adducts, however, the situa-
tion is rather complicated and the values of
quadrupole splitting vary in different adducts
(Table 1).

For the adducts (n-Pr).(Ph)SnCI2.2 morpholine
and (n-Bu).(Ph)SnCI2.2 morpholine, the 6.E values
have been reported to be 2·37 and 2·19 mmfsec
respectively. These values not being far away
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TABLE 1 - ANALYTICAL DATA AND M6sSBAUER PARAMETERS FOR THE HEXA-COORDlNATED ORGANOTlN ADDUCTS

Compound m.p. Found (Calc.), % 8 (rnm/sec) l!..E (mm/see)
eC)

Tin Chlorine

(Me)(Ph)SnCI2.2 Y-picoline 141 14·73 25·13 H4±0'01 4'OO±0'02
(15·17) (25-43)

(Et}(Ph)SnCl •. 2 Y-picoline 102 14·92 24-17 1-44±0·01 3·78±0·02
(14'73) (24-68)

(n-Pr}(Ph)SnCl •. 2 Y-picoline 118-19 14-10<: 24·32 1'44±0'02 3·84±0·02
(14'31) (23'99)

(n-Bu}(Ph)SnCl •. 2 Y-pieoline 133-34 13-60 22·85 1·42±0·01 3·78±0·02
(13'92) (23'32)

(Benz}(Ph)SnCI s-2 Y-picoline 90-92 12'83 21·50 1'42±0'02 3'85±002
(13'05) (21'87)

(Et}(Ph)SnCI a-2 isoquinoline 114-16 13·10 21·03 1'59±0'04 3·82±0·07
(12,81) (21-48)

(n-Pr}(Ph)SnCI2.2 isoquinoline 118-19 12·22 20·63 1'65±0'03 4'14±0'05
(12-50) (20·95)

(n-Bu}(Ph)SnCl a- 2 isoquinoline 114-15 11·81 20·04 1·63±0·05 3'94±0'09

(Me}(Ph)SnCI2.2 morpholine
(12-19) (20'44)

137-38 16·17 25'85 1-16±0'02 2·92±0·02

(Et)(Ph)SnCI2.2 morpholine
(15'57) (26,09)

112-14 15·00 24·93 1'52±0'02 3·87 ±0·04

(n-Pr)(Ph)SnCl a-2 morpholinc
(15'11) (25·32)

120-21 14·26 24-13 J.02±0·02 2'37±0'03

(n- Bu) (Ph)SnCI •. 2 morpholine
(14-66) (24'59)

135-37 13-97 23'56 J.02±0·03 2·19±0·04
(14'25) (23'89)

L Ph I-, I /C
Sn

L/ I ""'-CI
R

(I)

R = alkyl/aralkyl group
L = y-picoline, isoquinoline

R = n-Pr or n-Bu
L = morpholine

(III)

L = morpholme

from 2 mm/sec suggest that the organic groups
around the tin atom occupy cis positionsl.8.12-U
which is in accordance with structures of symme-
trical dialkyl tin dichlorides (R2SnCI2)15. In such a
situation, keeping in view the stability of the
adducts, it is expected that hydrogen bonding
occurs between the hydrogens of the ligands ar.d
chlorines, Hydrogen bonding in these ad ducts is
further supported by the fall in the isomer shift
values (Table 1) as compared to the behaviour
in Y-picoline and isoquinoline adducts. The gene-
ral structure of these two adducts may thus be
represented as (II).

!l.E values of the adduct, (Me)(Ph)SnCI2.2 mor-
pholine, being equal to 2·92 ± 0·02 mm/sec, the
alkyl/aryl groups are expected to occupy positions

with the angle < Ph-Sn-Me greater than 90° and
less than 180°, suggesting a distorted octahedral
structure. The same has already been proposed
on the basis of IR data" and the structure may be
represented as (III).

The authors are thankful to Prof. N. N. Green-
wood for running the Mossbauer spectra and
valuable suggestions.
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