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A set of four water-soluble (3-methoxypropyl)stannanes of
general formula (CH3OCH2CH2CH2)xSnCl4−x, where x = 4
(1), x = 3 (2), x = 2 (3), and x = 1 (4), was prepared. For 3 and
4, which were isolated in the crystalline state, it was shown
by X-ray diffraction that the tin atom is coordinated in dis-
torted octahedral and trigonal-bipyramidal geometries, re-
spectively (i.e., the oxygen atoms of the 3-methoxypropyl
groups were coordinated to the central tin atom in both
cases, forming chelates). For all compounds, structures in
CDCl3 and [D6]DMSO solutions were proposed on the basis

Introduction

Organotin compounds have shown a wide spectrum of
biological merits. Their antitumour properties in vitro
against a wide panel of tumour cell lines of human origin
are fairly well known,[1] and it has also been proposed that
anticancer reagents could also be used against trypanoso-
mal diseases (human sleeping sickness and domesticated
live stock diseases).[2] Recently, it was found that several
organotin thiolates exhibit high in vitro levels of activity in
comparison with the arsenic derivatives used for chemo-
therapy.[3] However, the antitumour and trypanocidal effici-
encies of organotin derivatives seem to be limited by their
low water solubility.[4] Particular attention has therefore re-
cently been paid to the synthesis of organotin compounds
with higher water solubilities.[5]

In 1997, Susperregui et al. reported the synthesis and
structures of water-soluble [3-(2-methoxy)ethoxy]propyltin
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of their 13C and 119Sn NMR spectra. In CDCl3 solution, the
degree of donor-acceptor bonding between the central tin
atom and oxygen atom of the 3-methoxypropyl substituent
was evaluated on the basis of 17O NMR chemical shifts and
3,6J(1H,119Sn) long-range coupling constants. Compounds 2
and 3 exhibited promising in vitro antitumour and trypanoci-
dal activities.

( Wiley-VCH Verlag GmbH, 69451 Weinheim, Germany,
2003)

chlorides.[6] Interesting in vitro and vivo trypanocidal
activity was later described for bis[3-(2-methoxy)ethoxy]-
propyltin dichloride and the corresponding oxide.[7] Those
papers suggest that the replacement of alkyl by alkoxyalkyl
substituents could constitute a route to water-soluble or-
ganotin derivatives. In order to check whether the replace-
ment of a 1-butyltin moiety, as conventionally used in or-
ganotin drug research, by a 3-methoxypropyltin one would
deliver water-soluble and biologically active derivatives,
(3-methoxypropyl)stannanes of general formula
(CH3OCH2CH2CH2)xSnCl4�x (x � 1�4) have been synthe-
sized and structurally characterized, both in the solid state
and in solution, and their in vitro antitumour and trypano-
cidal activities were tested.

Results and Discussion

Synthesis

Tetrakis(3-methoxypropyl)tin (1) was synthesised as
shown in Scheme 1, by treatment of tin tetrachloride with
excess (3-methoxypropyl)magnesium chloride (previously
prepared from 3-methoxypropyl chloride and magnesium
chips in THF). Tetraorganostannane 1 was isolated by va-
cuum distillation as a colourless liquid in a yield of 92%
with respect to SnCl4.
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Scheme 1

(3-Methoxypropyl)tin chlorides 2�4 were synthesised by
means of a Kocheshkov redistribution reaction
(Scheme 2),[8] by treatment of tetraorganostannane 1 with
the appropriate amount of tin tetrachloride (3:1, 1:1, and
1:3 for 2, 3, and 4, respectively). Although Kocheshkov re-
actions usually display low selectivity, the (3-methoxyprop-
yl)tin chlorides 2�4 could be isolated by vacuum distilla-
tion in yields of about 95%. Such a high selectivity might
be explained by suppression of 3-methoxypropyl group
cleavage by intramolecular O�Sn coordination (see below)
and consequently lower reactivities in the products 2, 3,
and 4.

Scheme 2

Solid-State Structures

Only the (3-methoxypropyl)tin chlorides 3 and 4 were
isolated in a crystalline state, and their structures were de-
termined by X-ray diffraction (Figure 1 and Figure 2). Se-
lected bond lengths and angles are listed in Table 1 and
Table 2, respectively.

Figure 1. Solid-state structure of bis(3-methoxypropyl)tin dichlor-
ide (3)

Both complexes consist of discrete molecules. For com-
pound 3, the environment around the central tin atom has
a deformed octahedral geometry (skew) with both oxygen
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Figure 2. Solid-state structure of (3-methoxypropyl)tin trichloride
(4)

Table 1. Selected bond lengths [Å] and angles [°] for 3

2.559(4) Sn(1)�Cl(2) 2.419(2)Sn(1)�O(1)
Sn(1)�O(2) 2.556(4) Sn(1)�C(1) 2.136(6)
Sn(1)�Cl(1) 2.432(2) Sn(1)�C(5) 2.138(6)

C(1)�Sn(1)�C(5) 148.5(2) C(1)�Sn(1)�Cl(1) 100.3(2)
O(1)�Sn(1)�O(2) 89.4 (1) C(1)�Sn(1)�Cl(2) 102.5(2)
Cl(1)�Sn(1)�Cl(2) 97.26(7) C(5)�Sn(1)�Cl(1) 99.7(2)
Cl(1)�Sn(1)�O(1) 84.9(1) C(5)�Sn(1)�Cl(2) 98.9(2)
Cl(2)�Sn(1)�O(2) 173.4(1) C(1)�Sn(1)�O(2) 83.2(2)

Table 2. Selected bond lengths [Å] and angles [°] for 4 (values are
given for one split layer)

Sn(1)�Cl(1) 2.332(1) Sn(1)�O(1) 2.394(3)
Sn(1)�Cl(2) 2.390(1) Sn(1)�C(1) 2.09(3)
Sn(1)�Cl(3) 2.327(1)

O(1)�Sn(1)�Cl(2) 175.7(1) Cl(1)�Sn(1)�Cl(2) 95.80(5)
C(1)�Sn(1)�Cl(1) 129.3(9) Cl(1)�Sn(1)�Cl(3) 102.31(5)
C(1)�Sn(1)�Cl(2) 102.9(6) Cl(3)�Sn(1)�Cl(2) 98.17(6)
C(1)�Sn(1)�Cl(3) 120.6(9)

atoms coordinated to the tin atom in a cis configuration
[O�Sn�O 89.4(1)°]. Two chlorine atoms are also mutually
cis [Cl�Sn�Cl 97.26(7)°], while two C�Sn bonds are at an
angle of 148.5(2)°. The shape of the coordination polyhed-
ron is thus similar to that of the analogous bis[3-(2-methoxy)-
ethoxy]propyltin dichloride.[6] The tin atom in 4, on the
other hand, is coordinated as a distorted trigonal-bipyr-
amid with the carbon atom and the two chlorine atoms in
the equatorial plane [C�Sn�Cl(1) � 129.3(9),
C�Sn�Cl(3) � 120.5(9), Cl(1)�Sn�Cl(3) � 102.31(5)°]
and the oxygen atom and the third chlorine atom in axial
positions [O�Sn�Cl(2) � 175.7(1)°]. The whole equatorial
plane is tilted towards the oxygen atom [C�Sn�Cl(2) �
102.9(6), Cl(1)�Sn�Cl(2) � 95.80(5), Cl(3)�Sn�Cl(2) �
98.17(6)°]. The crystal-state structure of 4 differs from that
of the analogous [3-(2-methoxy)ethoxy]propyltin trichloride
in that the oxygen atom of one water molecule is used in
order to reach an octahedral coordination.[6]
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The Sn�O bond length in the distorted trigonal-bipyr-

amidal geometry of 4 [2.394(40) Å] is slightly shorter than
the Sn�O bond lengths found in the distorted octahedral
geometry of 3 [2.559(4) and 2.556(4) Å]. This is in agree-
ment with increasing Lewis acidity of the central tin atom.
The Sn�O bonds are in both cases shorter than those in
the analogous [3-(2-methoxy)ethoxy]propyltin chlorides
[2.442(2), 2.65(1), and 2.67(1) Å, respectively].[6] However,
the oxygen atom of the water molecule in [3-(2-methoxy)-
ethoxy]propyltin trichloride has a significantly stronger
bond [Sn�O 2.292(5) Å] than oxygen atoms of chelating
alkoxypropyl groups.[6]

The Sn�C [2.09(3)�2.145(4) Å] and Sn�Cl
[2.3274(12)�2.4328(12) Å] bond lengths in compounds 3
and 4 are similar to those found in the analogous [3-(2-
methoxy)ethoxy]propyltin chlorides [2.127�2.15(2) and
2.351�2.426(6) Å, respectively].[6] In the trigonal-bipyram-
idal geometry of 4, the apical chlorine atom has a slightly
weaker bond to the central tin atom [Sn�Cl(2) �
2.3904(12) Å] than the equatorial ones [Sn�Cl(1) �
2.3317(14), Sn�Cl(3) � 2.3274(12) Å], due to the trans ef-
fect of the coordinated oxygen atom of the 3-methoxypro-
pyl group.

The sixfold- and fivefold-coordinated tin atoms observed
for (3-methoxypropyl)tin chlorides 3 and 4 in the crystalline
state are in accordance with 119Sn solid-state NMR chem-
ical shifts of δ � �133 and �157 ppm, respectively. More-
over, the 119Sn CP/MAS spectrum of 3 showed a 1:2:4:1:4:4
splitting pattern due to the interaction of 119Sn nuclei with
two equivalent 35/37Cl spins (Figure 3).[9]

Figure 3. 119Sn CP/MAS NMR spectrum of bis(3-methoxypropyl)-
tin dichloride (3); the vertical arrow indicates the centre band

Structures in Solution

Methoxypropylstannanes 1�4 were characterised in
CDCl3 solution by 1H NMR spectroscopy (see Exp. Sect.).
In order to evaluate these solution structures both in non-
coordinating and in coordinating solvents, their 13C, 17O,
and 119Sn NMR spectra were measured in CDCl3 and
[D6]DMSO. All relevant NMR parameters are summarised
in Table 3. The values of the J(1H,119Sn) coupling constants
obtained from gradient-assisted 1D 1H,119Sn HMQC and
2D 1H,119Sn J-HMBC spectra are given in Table 4.[10] The
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numbering scheme used for the hydrogen and carbon atoms
is given in Scheme 3.

The 119Sn chemical shift values of the (3-methoxypropyl)-
stannanes 1�4 in CDCl3 solution are shifted upfield
[∆δ(119Sn) � 1.3, 103.8, 234.9, and 132.4 ppm, respectively]
with respect to analogous 1-butyltin compounds.[11] The
119Sn chemical shifts were found not to be concentration-
dependent, and so only intramolecular side-arm donation
can be assumed. In the case of tetra-organotin compound
1, the value of ∆δ(119Sn) is negligible. Accordingly, O�Sn
interaction, if present, must be very weak. The tin atom is
coordinated as a slightly distorted tetrahedron, as is evident
from 1J(13C,119Sn) � 324.5 Hz (average angle C�Sn�C
107°).[12] For triorganotin compound 2, the significant up-
field shift [∆δ(119Sn) � 103.8 ppm] indicates a pentacoordi-
nated tin atom. The value of 1J(13C,119Sn) � 434.6 Hz (av-
erage angle C�Sn�C 118°) shows that coordination poly-
hedron of 2 has a trans-trigonal-bipyramidal shape.[12] Con-
sequently, one oxygen atom has to be coordinated to the
central tin atom while the other two are not. However, only
one set of signals for the 3-methoxypropyl groups was ob-
served in the 1H and 13C NMR spectra at room temperature
and in [D8]toluene at 180 K. This indicates the existence of
an exchange that is fast on the NMR timescale even at
180 K. In the case of (3-methoxypropyl)tin chlorides 3 and
4, the moderate differences between the 119Sn chemical
shifts in CDCl3 solution and in the solid state (δ � 24 and
18 ppm, respectively) show that the distorted octahedral
(Figure 2) and trigonal-bipyramidal (Figure 3) structures
determined by X-ray diffraction are retained upon dissolu-
tion in CDCl3.[9] The agreement of the C�Sn�C angles
as calculated from the coupling constant 1J(13C,119Sn) �
731.6 Hz (148°) and as determined by X-ray diffraction
[148.5(2)°] confirms the suitability of the equation used for
calculation.[12]

The values of δ(17O) are shifted downfield as the Lewis
acidity of the central tin atom increases (Table 3). Since the
oxygen atom in the 3-methoxypropyl substituent is re-
garded as a pure σ-donor, this denotes an increasing degree
of donor-acceptor bonding between the central tin atom
and the oxygen atom in the organic substituent.[13] The
values of the 3,6J(1H,119Sn) long-range coupling constants
between the 119Sn nucleus and the CH3O protons also in-
crease with the same trend (Table 4). On the assumption
that the contributions of the scalar coupling pathways
through the CH3O�Sn coordinative bond [3J(1H,119Sn)]
and through the covalent bonds of 3-methoxypropyl chain
[6J(1H,119Sn)] have the same signs, their sum and the in-
creasing strength of CH3O�Sn coordinative bonding could
be responsible for this increasing trend.

For (3-methoxypropyl)tin chlorides 2�4 in deuteriochlo-
roform solutions, the values of 2J(119Sn,13C) are higher and
the values of 3J(13C,119Sn) lower than the corresponding
values for analogous 1-butyltin chlorides. In the case of 3,
2J(13C,119Sn) was even higher than 3J(13C,119Sn) (i.e., op-
posite to the trend usually observed for 1-butylstannes
(Table 3).[11] It is likely that this represents the sum of two
scalar coupling pathways contributions � through the co-
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Table 3. 13C, 17O, and 119Sn NMR spectral parameters for (3-methoxypropyl)stannanes 1�4 in non-coordinating solvent (CDCl3) and in
coordinating solvent ([D6]DMSO) at 300 K

Compound Solvent δ(13C) [ppm] (J(13C,119Sn) [Hz]) δ(119Sn) δ(17O)
C1 C2 C3 C4 [ppm] [ppm]

1 CDCl3 4.9 (324.5) 26.7 (18.6) 76.0 (59.3) 58.4 (�) �4.3 �17.0
[D6]DMSO 5.2 (325.3) 26.2 (19.3) 75.2 (52.3) 57.7 (�) �1.2 �

2 CDCl3 14.7 (434.6) 25.6 (26.5) 74.7 (55.7) 58.5 (�) 49.0 �15.8
[D6]DMSO 15.6 (456.5) 25.3 (27.2) 74.3 (65.2) 57.9 (�) 27.4 �

3 CDCl3 26.6 (731.6) 24.5 (42.7) 72.4 (34.0) 58.6 (�) �108.6 �13.0
[D6]DMSO 30.8 (840.4) 24.7 (44.7) 73.0 (95.1) 58.2 (�) �170.5 �

4 CDCl3 26.0 (845.2) 23.8 (67.0) 70.2 (79.3) 58.5 (�) �138.5 �3.0
[D6]DMSO [a] 25.6 (62.5) 73.8 (229.6) 57.8 (�) �445.6 �

[a] Not obtained, probably due to the existence of a dynamic equilibrium (Scheme 4).

Table 4. J(1H,119Sn) coupling constants for (3-methoxypropyl)stan-
nanes 1�4 in CDCl3

Compound J(1H,119Sn) [Hz]
H1[a] H2[a] H3[b] H4[b]

1 51.2 47.8 [c] 0.52
2' 60.8 86.2 1.31 [d]

3 95.9 195.8 7.73 1.86
4 104.9 254.2 5.07 2.24

[a] Obtained from the 1H,119Sn HMQC spectra. [b] Obtained by 2D
1H,119Sn J-HMBC. [c] Not obtained due to an overlap. [d] Not ob-
tained, probably due to the existence of a fast dynamic equilibrium
as discussed in the text.

Scheme 3

valent bonds of the 3-methoxypropyl chain and through the
coordinative O�Sn bond � of opposite signs in this case.
In [D6]DMSO solution, the values of δ(119Sn) and the coup-
ling constants J(13C,119Sn) of compounds 1�4 and their 1-
butyltin analogues are not very different.[11] It therefore
seems highly probable that the oxastannacycles are cleaved
because of an equilibrium in which the donor oxygen atoms
of the 3-methoxypropyl substituents are replaced by the
stronger Lewis base [D6]DMSO (Scheme 4). Unfortunately,
this dynamic equilibrium disables the measurement of
1H,119Sn J-HMBC and the determination of long-range
J(1H,119Sn) coupling constants.

Scheme 4
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Trypanocidal and Antitumour Activities

All four (3-methoxypropyl)stannanes 1�4 have moderate
water solubility (0.6, 3.0, 4.0, and 6.6 g/L H2O at 25 °C,
respectively). For compounds 1, 2, and 3, trypanocidal ac-
tivity tests afforded MEC values of 24000, 3300, and
3700 n, respectively. Compound 4 showed no trypanocidal
activity. The trypanocidal activity of compounds 2 and 3 is
slightly higher than that of bis[3-(2-methoxy)ethoxy]propyl-
tin dichloride and oxide (5900 and 6800 n, respectively)
but is significantly lower than those of the arsenic derivat-
ives Arsobal and Cymelarsan (5 and 0.6 n, respectively).[7]

Compounds 1 and 4 exhibited no antitumour activity (ID50

� 62500). For compounds 2 and 3 the ID50 values were in
the ranges of 1259�2443 and 9200�31512 ng/mL, respect-
ively, and hence markedly below the standard of the clinic-
ally used drugs cisplatin (ID50 � 169�3269 ng/ml), doxoru-
bicine (ID50 � 8�199 ng/mL) and taxol (ID50 � 3 ng/mL).

The very low activity and the complete absence of activ-
ity observed for compounds 1 and 4 are in accord with the
usually low biological activities of tetra- and monoorgano-
tin compounds.[14] The antitumour and trypanocidal activ-
ity of (3-methoxypropyl)tin chlorides 2 and 3 are rather
poor, but still promising. It can be concluded that the re-
placement of a 1-butyl substituent by a 3-methoxypropyl
moiety can considerably increase the water solubility of or-
ganotin derivatives, whereas antitumour and trypanocidal
activity is preserved. The substitution of chlorine atoms by
moieties that might improve targeting of the parasite and/
or tumours could also improve the activity.

Experimental Section

Preparative Techniques and Starting Materials: All reactions were
carried out under argon by standard Schlenk techniques.[15] THF
was distilled from sodium benzophenone ketyl. Methanol was dried
by distillation from CH3ONa. Tin tetrachloride was distilled prior
to use. All other starting compounds were used without further
purification.

Preparation of 3-Methoxypropyl Chloride: A solution of CH3ONa
in methanol (5 , 64 mL, 0.32 mol) was added dropwise over 3 h,
with vigorous stirring, to 1-bromo-3-chloropropane (50.0 g, 0.32
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mol). The reaction mixture was stirred overnight at room temper-
ature and then heated under reflux as long as the solution remained
basic. Afterwards, water (150 mL) was added and the obtained so-
lution was extracted with diethyl ether (3 � 100 mL). The organic
layers were combined and dried with Na2SO4. The diethyl ether
was removed by distillation. Rectification of the residue afforded
3-methoxypropyl chloride (16.2 g, yield 47%) as a colourless liquid,
boiling at 110�112 °C. 1H NMR (CDCl3): δ � 2.09 (m, 2 H), 3.42
(s, 3 H), 3.58 (t, 3JH,H � 5.9 Hz, 2 H), 3.70 (t, 3JH,H � 6.5 Hz, 2
H) ppm. 13C NMR (CDCl3): δ � 32.61, 41.82, 58.68, 69.01 ppm.

Preparation of Tetrakis(3-methoxypropyl)tin (1): A solution of 3-
methoxypropyl chloride (10.0 g, 0.92 mol) in THF (15 mL) was
added to Mg chips (2.2 g, 0.92 mol, activated by I2). About 10%
of the solution was added at once and the reaction was initiated by
addition of 2 drops of 1,2-dibromethane. The remaining solution
was then added dropwise in such a manner as to maintain the reac-
tion mixture at reflux. The reaction mixture was then heated under
reflux for 30 min. After the mixture had then been cooled to �50
°C, neat SnCl4 (5.2 g, 20 mmol) was added dropwise with vigorous
stirring. The reaction mixture was left to warm to room temper-
ature and then heated under reflux for 5 h. Water (10 mL) was
added and the resulting precipitate was filtered off and washed with
benzene. The THF and benzene solutions were combined and dried
with Na2SO4, and the solvents were removed by rotary evapora-
tion. The residue was distilled at 3�4 Pa, and 1 (7.6 g, yield 92%)
was obtained as a colourless liquid, boiling at 120�126 °C. 1H

Table 5. Experimental details for the X-ray crystal structure determination of 3 and 4

3 4

Crystal data
Empirical formula C8H18Cl2O2Sn C4H9Cl3OSn
Formula mass 335.81 298.15
Crystal system monoclinic monoclinic
Space group P21/c P21/n
Z 4 4
a, b, c [Å] 7.626(1), 6.3055(16),

15.364(4), 22.325(5),
11.499(2) 7.670(2)

β [°] 100.71(2) 113.66(3)
V [Å3] 1323.7(5) 988.9(4)
Dx [g·cm�3] 1.685 2.003
λ [Å] 0.71073 0.71073
µ (Mo-Kα) [mm�1] 2.307 3.328
Temperature [K] 203(2) 220(1)
F (000) 664 568
Crystal size [mm] 0.24 � 0.24 � 0.21 0.30 � 0.21 � 0.19
Data collection
Scan range θ [°] 2.24�25.0 3.43�26.00
Index ranges �8 � h � 8, �7 � h � 7,

�18 � k � 18, �27 � k � 27,
�13 � l � 13 �9 � l � 9

Reflections collected 9170 13196
Independent reflections 2183 (Rint � 0.1329) 1879 (Rint � 0.0515)
Reflections observed 1998 1754
Refinement
Refinement method Full-matrix, least squares on F2 Full-matrix, least squares on F2

Parameters refined 118 110
Goodness-of-fit on F2 1.105 1.318
Final R indices [I � 2σ(I)] R1 � 0.0706, R1 � 0.0259,

wR2 � 0.1130 wR2 � 0.0607
R indices (all data) R1 � 0.0784, R1 � 0.0291,

wR2 � 0.1198 wR2 � 0.0682
∆ρmax; ∆ρmin [e·Å�3] 0.711; �0.786 0.569; �0.541
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NMR (CDCl3): δ � 0.73 (m, 8 H), 1.69 (m, 8 H), 3.29 (t, 3JH,H �

6.6 Hz, 8 H), 3.31 (s, 12 H) ppm. C16H36O4Sn (411.14): calcd. C
46.74, H 8.83, Sn 28.87; found C 46.66, H 8.79, Sn 28.43.

Preparation of (3-Methoxypropyl)tin Chlorides 2�4: A mixture of
1 (1.50 g, 1.23 mmol) and SnCl4 [0.32 g, 1.23 mmol for
(CH3OCH2CH2CH2)3SnCl (2); 0.95 g, 3.65 mmol for
(CH3OCH2CH2CH2)2SnCl2 (3); 2.90 g, 11.13 mmol for
CH3OCH2CH2CH2SnCl3 (4)] was heated at 200 °C for 3 h. The
resulting (3-methoxypropyl)tin chlorides 2�4 were purified by va-
cuum distillation.

Compound 2: 1.73 g, yield 95%, colourless liquid, b.p. 114�116 °C/
1�2 Pa. 1H NMR (CDCl3): δ � 1.20 (t, 3JH,H � 7.7 Hz, 8 H),
1.91 (m, 8 H), 3.34 (s, 12 H), 3.39 (t, 3JH,H � 6.1 Hz, 8 H) ppm.
C12H27ClO3Sn (373.48): calcd. C 38.59, H 7.29, Cl 9.49, Sn 31.78;
found C 38.65, H 7.31, Cl 9.73, Sn 31.26.

Compound 3: 2.36 g, yield 96%, colourless crystals, b.p. 128�132
°C/7 Pa, m.p. 80�83 °C. 1H NMR (CDCl3): δ � 1.67 (m, 8 H),
2.05 (m, 8 H), 3.44 (s, 12 H), 3.54 (t, 3JH,H � 5.5 Hz, 8 H) ppm.
C8H18Cl2O2Sn (335.82): calcd. C 28.61, H 5.40, Cl 21.11, Sn 35.34;
found C 28.65, H 5.34, Cl 20.95, Sn 35.67.

Compound 4: 4.22 g, yield 96%, colourless crystals, b.p. 95�100 °C/
1 Pa, m.p. 69�71 °C. 1H NMR (CDCl3): δ � 2.11 (m, 8 H), 2.21
(m, 8 H), 3.53 (s, 12 H), 3.61 (t, 3JH,H � 5.5 Hz, 8 H) ppm.
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C4H9Cl3OSn (298.16): calcd. C 16.11, H 3.04, Cl 35.67, Sn 39.81;
found C 16.16, H 3.10, Cl 36.20, Sn 39.56.

X-ray Diffraction Measurements: Diffraction experiments were car-
ried out with Mo-Kα radiation using a Stoe IPDS diffractometer
at 203(2) K (3) and 220(1) K (4). The structures were successfully
solved by direct methods (SHELXS-86).[16] Further refinements
were carried out against F2 (SHELXL-97).[17] All non-H atoms
were refined with anisotropic displacement parameters, hydrogen
atoms were placed in calculated positions and refined according to
the riding model. Crystal data and details of data collection and
refinement are given in Table 1, Table 2, and Table 5. CCDC-
178265 (3) and -178264 (4) contain the supplementary crystallo-
graphic data for this paper. These data can be obtained free of
charge at www.ccdc.cam.ac.uk/conts/retrieving.html or from the
Cambridge Crystallographic Data Centre, 12, Union Road, Cam-
bridge CB2 1EZ, UK [Fax: (internat.) � 44-1223/336-033; E-mail:
deposit@ccdc.cam.ac.uk].

Microanalyses: Microanalyses (C, H, Sn, Cl) were carried out with
a Fison EA 1108 instrument in the Microanalytical Laboratory at
the University of Pardubice.

NMR Measurements: 1H, 13C, 17O, and 119Sn NMR spectra were
recorded in a 5-mm tuneable probe with a Bruker AMX 360 (1H:
360.14 MHz; 13C: 90.57 MHz; 17O: 48.82 MHz; 119Sn:
134.28 MHz) and a Bruker AVANCE 500 spectrometer (1H:
500.13 MHz; 13C: 125.77 MHz; 119Sn: 186.48 MHz). 1H and 13C
chemical shifts are given in ppm with respect to Me4Si, and 119Sn
chemical shifts with respect to Me4Sn. The gradient-assisted 1D
1H,119Sn HMQC and 2D 1H,119Sn J-HMBC spectra were recorded
as explained elsewhere,[10] with the Bruker AVANCE 500 spectro-
meter. 119Sn CP/MAS NMR spectra were recorded with a Bruker
DSX 200 spectrometer equipped with a double-bearing CP/MAS
probe at room temperature. The 119Sn chemical shifts were calib-
rated indirectly with reference to tetracyclohexyltin (δ �

�97.35 ppm) and were allocated approximately to the centre of
gravity of the signals.

Trypanocidal and Antitumour Screening: The trypanocidal activity
tests were carried out in vitro on cultures of Trypanosoma equiper-
dum.[18] The MEC values indicated for these activities correspond
to the minimal efficient concentration that would allow complete
depletion of trypanosome population within 24 h. In vitro antitu-
mour screening against seven tumoural cell lines of human origin
(A, 498 � a renal cancer, EVSA-T � a breast cancer, H 226 � a
non-small cell lung cancer, IGROV � an ovarian cancer, M19 � a
melanoma, MCF-7 � a breast cancer, WiDr � a colon carcinoma)
were performed in accordance with procedures already described
elsewhere.[19]
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