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Summary 

2,2’-Bipyridyldichlorodi( p-tolyl)tin(IV), C,,Hz?NZC12Sn. crystallizes in the 
monoclinic space group P2,/c with LI 9.488(2). h 9.895(4), c 18.X84(5) A, p 
101.71(2)“, V 2290(l) A’, and Z = 4. The structure was determined by direct 
methods and refined to a final R value of 0.031 for 3736 observed MO-K, 
reflections. The tin atom is in a distorted octahedral environment, with the cis-tolyl 
rings (angle CSn-C 108.7(l)“) making a dihedral angle of 76.2(8)’ to minimize 
steric repulsion. and the chlorine atoms in an approximately truns disposition (angle 
Cl-Sn-Cl 161.4(l)“); the chelating bipyridine ligand is forced into slight non- 
planarity, resulting in inequivalence of the SnN bonds (Sn-N(1) 2.306(3); SnN(2) 
2.374(3) A). 

Introduction 

Diorganotin(IV) dihalides and bis-pseudohalides are known to form stable oc- 
tahedral complexes with several monodentate and bidentate nitrogen bases. A 
number of such complexes involving the a-diimine ligands, 2,2’-bipyridine (bipy), 
l,lO-phenanthroline (phen) and 3-(2-pyridyl)-5,6-diphenyl-1,2,4-triazine (pdt) have 
recently been shown to exhibit reproducible therapeutic activity in vivo towards 
P-388 lymphocytic leukaemia in mice [l-3]. There has also been an attempt [3b] to 
relate the observed anti-tumour activity of these complexes to some intrinsic 
molecular dimensions, such as the bond distances and angles linking tin to halogen 
and ligand residues. However, X-ray diffraction studies, on which such information 
is based, were conducted only on a few such compounds; complete or partial 
structural determinations were reported in the literature for the following: Et ,SnCl z L 
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TABLE 1 

TIN-119m M&SBAUER DATA” FOR 2,2’-BIPYRIDYLDICHLORODI(p-TOLYL)TIN(lV) AND 

RELATED COMPLEXES AT 80 K 

Complex IS ‘I 

Ph,SnCl,bipy 1.25 

PhzSn(NCS),bipy 0.80 

(p-MeC,H,)zSnCl,bipy 0.91 

(p-MeC,H,),Sn(NCS),bipy 0.70 

(p-CIC,H,),SnCl,bipy 1.20 

( p-MeSC,H,)zSnClzbipy 1.08 

(3-C,HIO),SnCl,bipy 0.76 

(3.C,H,O),SnBr,bipy 0.83 

(3C,H,S)zSnCl,bipy 0.86 

QS 
3.52 
2.26 

2.25 

2.42 

3.53 

3.57 

2.02 

2.13 

2.00 

1’1 J-2 Ref. 

29 

10 
0.91 0.92 1, 

0.93 0.91 i 

1.10 1.12 

0.99 0.98 e 

15 

15 

15 

“ Error kO.03 mm s- ’ for unpublished data cited. including those for the title complex. ’ Relative to 

CaSnO, or BaSnO,. ’ Not reported. ’ This work. ” V.G. Kumar Das. C.K. Yap and P.J. Smith. 

unpublished results. 

monitor every 125 reflections. Empirical absorption corrections were applied by a 
pseudo-ellipsoidal treatment of the intensities of selected strong reflections measured 
at different azimuthal ($) angles [19-211. Redundant and equivalent reflections 
were averaged and converted into unscaled 1 F, 1 values after corrections for Lorentz 

TABLE 2 

DATA COLLECTION AND PROCESSING PARAMETERS 

Molecular formula 

Molecular weight 

Cell constants 

Density (calcd) 

Space group 

Radiation 

Absorption coefficient 

Crystal size 

Mean PL’ 
Transmission factors 

Scan type and speed 

Scan range 

Background counting 

Collection range 

Unique data measured 
Observed data with 1 F, 1 > 30( ) F, I)* n 
Number of variables. p 
R,=Z‘//4;,/- lF,ll/~lF;~I 
Weighting scheme 

R,; = [.=( I 6, I - I F, l)2/~~b/ 41 I 2l : 

s=[8~~1F,,/-lF;l)*/(n-P)l~ 
Residual extrema in final 

difference map 

( p-tolyl)zSnClzbipy. C?,H,zN,ClzSn 
528.05 

a 9.488(2), h 13.056(4). c 18.884(5) A. 

fl 101.71(2)“. V 2290(l) A3. Z = 4 

1.532 g c’rn~-’ 

p2,/c 
graphite-monochromatized MO-K,, h 0.71069 A 

13.66 cm-’ 

0.24 x 0.20 x 0.10 mm 

0.08 

0.769-0.856 

w-28; 2.02-8.37 deg mini 

1 o below K,, to 1” above K,, 

stationary counts for one-half of scan time at 

each end of scan 

h. k. + I: 28,,,, 52” 
4517 

3736 

268 

0.031 
M.=[0~(F”)+0.00lO~F”~z]~’ 

0.041 

0.913 

+ 0.44 to - 0.38 eA_ ’ in the neighbourhood of 

the Sn atom 
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TABLE 4 

MOLECULAR DIMENSIONS OF 2.2’.BIPYRIDYLDICHLORODI( p-TOLYL)TIN(IV). WITH 
ESTIMATED STANDARD DEVIATIONS IN PARENTHESES 

Bond clrstunc~es (k) 
Sn-Cl(l) 

Sn-N( 1) 

Sn-C( 11) 

N(l)kC(l) 
C(1 )-C(2) 
C(2)-C(3) 

C(3)-C(4) 

C(4)kC(5) 

N(l)kC(5) 
C(5)-C(6) 

c(ll)mc(17) 

C(12)-C(13) 

C(13)-C(14) 
C(14)-C(l5) 

C(lS)-C(16) 

C(l6)&C(ll) 

C(14)-C(17) 

Bond ungles (kg) 
CI(l)-Sn~Cl(2) 

CI(l)~Sn~N(l) 

CI(l)mSnmN(2) 

CI(l)-Sn~C(ll) 

CI(l)-Sn~C(l8) 

N(l)-Sn-C(18) 

N(l)pSn-C(ll) 

C(ll)-Sn-C(18) 

Sn-N(l)-C(1) 

Sn-N(l)-C(5) 

N(l)pC(5)-C(6) 

N(l)-C(l)-C(2) 

C(l)-C(2)mmC(3) 

(‘(2)-C(3)--C(4) 

C(3)&C(4)pr(5) 

C(4)--C(5) -N( 1) 

CYNIC 

C(4)pC(5)mC(6) 

Sn-C(ll)&C(12) 

Sn-C(ll)-C(16) 

C(lh)~C(ll)~C(l2) 

C(ll)-C(12)-C(13) 

C(IZ)-C(13)-C(14) 

C(13)~C(14)pJ15) 

C(14)-C(15)-C(16) 

C(15)~C(16)kC(ll) 

c(13)-c(14)~c(17) 

C(15)-C(14)-C(l7) 

2.493(l) 

2.306( 3) 

2.159(3) 

1.341(4) 

1.382(6) 

1.366(6) 

1.387(6) 

1.379(6) 

1.344(4) 

1.479( 5) 

1.394(6) 

1.3X6(6) 

1.37X(6) 

1.384(6) 

1.399(6) 

1.395(5) 

1.507(7) 

161.4(l) 

X1.6(1) 

86.4(l) 

95.5(l) 

96.6(l) 

93.9(l) 

157.4(l) 

108.7(l) 

120.5(2) 

120.5(2) 

116.1(3) 

122.5(3) 

11X.8(4) 

118.9(4) 

119.9(4) 

120.9(3) 

119.0(3) 

123.0(3) 

121.4(3) 

121.3(3) 

117.2(3) 

121.4(4) 

121.7(4) 

117.5(4) 

121.5(4) 

120.7(4) 

121.X(4) 

120.6(4) 

Sn-Cl(Z) 

Sn-N(2) 

Sn-C( 1X) 

N(2)mC(lO) 

C(9)-C(10) 

C(E)--C(9) 

C(7)-C(8) 

C(6)-C(7) 

N(Z)pC(6) 

C( 18)~C( 19) 

C(19)-C(20) 

C(ZO)~C(21) 

C(21 )-C(32) 

C(22)-C(‘3) 

C(23)mCflX) 

C(21 )mC(24) 

N(1)-SnmN(2) 

CI(2)mSnmN(l) 

CI(Z)m%mN(2) 

Cl(2)-Sn-C(11) 

Cl(2)pSnmC(18) 

N(2)-Sn-C‘( 11) 

N(2)mSnmmC( 18) 

Sn-N(2)-C(l0) 
SnpN(2)-C(6) 

N(2)mC(h)bC(5) 

N(2)mC(lO)-C(9) 

C(lO)&C(9)-C(8) 

c(9)pc(x)bC(7) 

C(X)-C(7)-C(6) 

C(7)~C(6)~N(2) 

C(h)~N(2)-C(lO) 

C(7)-C(h)~-C(5) 

SnmC(lR)kC(19) 

Sn-C( 1 X)-C(23) 

C(23)-C(lX)mC(19) 

c(18)-c(19)~c(20) 

C(19)-C(ZO)kC(Zl) 

c‘(2o)-c(21)~c(22) 
C(21)~C(Z~C(23) 

C(22)~C(23)~C(lX) 

C(2O)~C(21)~C(24) 

C(22)~C(21)~C(24) 

2.507( 1) 

2.374(3) 

2.161(3) 

1.343(5) 

1.375(6) 

1.370(7) 

1.374(6) 

1.391(5) 

1.342(5) 

l-390(5) 

1.3X7(5) 

1.?74(6) 

1.392(7) 

1.3X1(5) 

1.405( 5) 

1.503(6) 

69.1(l) 

X2.2(1) 
79.4( 1) 

96.0( 1 ) 
93.5( 1) 

8X.4( 1) 

162.2(l) 

122.4(3) 

11X.3(2) 

115.X(?) 

122.6(4) 

11X.X(4) 

119.1(4) 
119.9(4) 

120.7(3) 

118.9(3) 
123.5(4) 

120.1(2) 

122.5(3) 

117.2(3) 

121.2(4) 

121.6(4) 

117.6(3) 

121.5(4) 

120.X(4) 

121.6(4) 

120.8(4) 

Results and discussion 

The Massbauer spectrum of the title complex reveals isomer shift (IS) and 
quadrupole splitting (QS) values of 0.91 and 2.25 mm s- ’ respectively (Table 1). 
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Fig. 1. Perspective view of the 2.2’~bipyridyldichlorodi( p-tolyl)tin(lV) 

thermal ellipsoids are drawn at the 35% probability level. 
molecule with lahslling. The 

subtend the largest angle at tin and, w-ith respect to the tolyl groups and the 
bipyridyl residue, are considered to occupy the rrans “axial” positions of the 
distorted octahedron. The sum of the “equatorial” angles is 360.1”. The data agree 
well with those reported for Ph,Sn(NCS)zbipy, but some differences (see Table 6) 
are evident. Thus, while the bipy ligand is essentially planar in the diisothiocyanate 

Fig. 2. Stereo-drawing showing the molecular packing. The origm of the unit cell lies at the upper left 

corner, with a pointing towards the reader. b downwards. and c from left to right. 
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