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Diaquadichlorodiphenyltin(IV) 18-crown-6, [SnCl2(C6H5)2-

(H2O)2]�C12H24O6, adopts an all-trans octahedral con®gura-

tion at the Sn atom. The coordinated water molecule forms a

pair of hydrogen bonds to the polyether to furnish a linear

hydrogen-bonded chain structure. There are two half-mol-

ecules of each component in the asymmetric unit, with the Sn

atoms and the centres of the crown ethers lying on inversion

centres.

Comment

Diorganotin dichlorides react with 18-crown-6 to furnish

complexes in which the Sn atom interacts indirectly, through a

coordinated water molecule, with the crown ether. Di-

methyltin dichloride forms a monohydrate having the

formulation (CH3)2SnCl2�H2O�12C12H24O6. The adduct

features an unusual environment of water: the water mol-

ecules are engaged in twin three-centre hydrogen bonds, and

the structure represents the ®rst example of such an

arrangement (Amini et al., 1984). A later account of the

methylphenyltin dichloride analogue described a similar motif

(Amini et al., 1994). With diphenyltin dichloride, this crown

ether yields a dihydrated 1:1 complex in which the diorganotin

skeleton has been assigned a linear con®guration on the basis

of the 119mSn MoÈ ssbauer quadrupole splitting (Smith & Patel,

1983). This feature is con®rmed in the present crystallographic

analysis.

The asymmetric unit of the title compound, (I), exists as two

symmetry-independent halves of (C6H5)2SnCl2�2H2O�18-

crown-6 moieties (Fig. 1), with the Sn atoms located on a

centre of inversion; in each of them, the coordinated water

molecule forms a pair of hydrogen bonds to two ether O atoms

of the crown ether. The hydrogen-bonding interactions lead to

the formation of a linear chain structure (Fig. 2). The parent

Lewis acid, diphenyltin dichloride, exists as two independent

tetrahedral molecules [SnÐC = 2.105 (5)±2.119 (5) AÊ ; SnÐ
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Cl = 2.336 (2)±2.357 (2) AÊ ; Greene & Bryan, 1971]. Coordi-

nation of the water molecules to the Sn atom does not alter the

SnÐC distances; however, the SnÐCl distance is lengthened

by about 10% in the title complex.

Experimental

The title compound was synthesized by the reaction of diphenyltin

dichloride and 18-crown-6 in methanol (Smith & Patel, 1983). The

reagents, in a 1:1 molar stoichiometry, were heated in the solvent; the

product that deposited upon removal of the solvent was recrystallized

from acetonitrile.

Crystal data

[SnCl2(C6H5)2(H2O)2]�C12H24O6

Mr = 644.13
Triclinic, P1
a = 8.0970 (6) AÊ

b = 12.355 (1) AÊ

c = 14.701 (1) AÊ

� = 84.116 (2)�

� = 82.041 (3)�


 = 75.302 (3)�

V = 1405.4 (2) AÊ 3

Z = 2
Dx = 1.522 Mg mÿ3

Mo K� radiation
Cell parameters from 4783

re¯ections
� = 1.7±26.4�

� = 1.14 mmÿ1

T = 168 (2) K
Plate, colourless
0.49 � 0.25 � 0.04 mm

Data collection

Siemens CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.605, Tmax = 0.956

17544 measured re¯ections

5523 independent re¯ections
4296 re¯ections with I > 2�(I)
Rint = 0.030
�max = 26.4�

h = ÿ9! 5
k = ÿ15! 15
l = ÿ18! 18

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.028
wR(F 2) = 0.069
S = 1.04
5523 re¯ections
331 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0355P)2

+ 0.3568P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.77 e AÊ ÿ3

��min = ÿ0.62 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Sn1aÐC1a 2.159 (3)
Sn1aÐO1wa 2.253 (2)
Sn1aÐCl1a 2.5521 (7)

Sn1bÐC1b 2.160 (3)
Sn1bÐO1wb 2.262 (2)
Sn1bÐCl1b 2.5627 (7)

C1aÐSn1aÐC1ai 180.0
C1aÐSn1aÐO1wa 90.03 (9)
C1aÐSn1aÐO1wai 89.97 (9)
C1aÐSn1aÐCl1a 89.72 (7)
C1aÐSn1aÐCl1ai 90.28 (7)
O1waÐSn1aÐO1wai 180.0
O1waÐSn1aÐCl1a 89.87 (5)
O1waiÐSn1aÐCl1a 90.13 (5)
Cl1aÐSn1aÐCl1ai 180.0

C1bÐSn1bÐC1bii 180.0
C1bÐSn1bÐO1wb 89.49 (9)
C1bÐSn1bÐO1wbii 90.51 (9)
C1bÐSn1bÐCl1b 90.07 (7)
C1bÐSn1bÐCl1bii 89.93 (7)
O1wbÐSn1bÐO1wbii 180.0
O1wbÐSn1bÐCl1b 90.31 (5)
O1wbÐSn1bÐCl1bii 89.69 (5)
Cl1bÐSn1bÐCl1bii 180.0

Symmetry codes: (i) ÿx;ÿy;ÿz; (ii) 1ÿ x; 1ÿ y; 1ÿ z.

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O1waÐH1a1� � �O1a 0.84 (1) 2.00 (1) 2.823 (3) 165 (3)
O1waÐH1a2� � �O3a 0.84 (1) 1.93 (1) 2.766 (3) 172 (3)
O1wbÐH1b1� � �O1b 0.84 (1) 2.02 (1) 2.842 (3) 165 (3)
O1wbÐH1b2� � �O3b 0.84 (1) 2.11 (2) 2.891 (3) 155 (3)
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Figure 1
ORTEP (Johnson, 1976) plots of molecules a (top) and b (bottom) with
displacement ellipsoids shown at the 50% probability level. H atoms are
drawn as spheres of arbitrary radii.

Figure 2
ORTEPII (Johnson, 1976) plot showing the hydrogen-bonded chain
structure. H atoms are not shown.
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The water H atoms were located and re®ned, subject to OÐH =

0.85�0.01 AÊ and Uiso(H) = 1.2Ueq(O). Other H atoms were

constrained.

Data collection: SMART (Siemens, 1996); cell re®nement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEPII (Johnson, 1976); software used to prepare material for

publication: SHELXL97.
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