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Abstract

Ci10H22Cl12Sn, orthorhombic, P21212; (no. 19),

a = 6.5566(6) A, b =9.068(1) A, c = 25.316(2) A,
V=1505.2 A, Z = 4, Ry(F) = 0.062, wReet(F°) = 0.167,
T=258K.

Source of material
The title compound was synthesized according to published pro-
cedure [1]. Suitable single crystals were grown from the melt.

Experimental details

Because of the high flexibility of the n-pentyl rest high anisotro-
pic thermal parameters resulted for all carbon atoms. Because this
effect distorted some of the bond lengths and angles all carbon at-
oms were refined isotropically in addition to a common carbon-
carbon bond length. Moreover, the most prominent disordering of
side chain 2 was taken into account by a second position of the
methylene groups C22, C23 and the methyl group C24 with side
occupancy factors for both conformations of 0.75 and 0.25, re-
spectively.

Discussion

Diorganotin dichlorides are versatile tools for the preparation of
other organotin compounds. The most interesting structural fea-
tures of their solid state structures result from the intermolecular
interaction of the polar molecules which show in solutions of non
complexing solvents a tetrahedral coordination of the tin atom. In
the title compound (figure, top) this intermolecular interaction
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leads to an antiparallel orientation of the dipol moments of the in-
dividual "Pe2SnClz molecules thus forming linear chains along
the b axis (figure, bottom).

Among the dialkyltin dichlorides, R2SnCl,, those with unbranched
chains (R = Me [2], Et[3], "Bu [4]) adopt the same arrangement as
the title compound with its unbranched n-pentyl rest. Probably as
aresult of this interaction, there are significant angular distortions
in the individual molecules as well as changes of the tin-chlorine
bond lengths. Angular distortions from tetrahedral values are best
described with respect to the C-Sn—C and CI-Sn—Cl angles which
are widened and reduced, respectively. The corresponding values
are 139.6(5)°/97.1(2)° in the title compound and 142.2°/98.6° (R =
Me), 133.8°/96.0° (R = Et) and 132.1°/97.2° (R = "Bu). On the
other hand intramolecular tin-chlorine bond lengths depend from
the extend of the intermolecular interaction which is best de-
scribed by the intermolecular tin---chlorine distances. The actual
values are 242.1(4) pm/238.6(4) pm (average value 240.4 pm) for
the intramolecular bonds and 341.2 pm/337.5 pm (average value
339.4 pm) for the intermolecular distances. The corresponding av-
erage values of the other compounds are 238.9 pm/343.3 pm (R =
Me), 238.6 pm/346.2 pm (R = Et), and 238.1 pm/352.9 pm (R =
"Bu). There is a direct correlation between both bond lengths: the
shorter the intermolecular contact the longer the intramolecular
bonds. Dialkyltin dichlorides with branched alkyl groups adopt a
somewhat different type of structure (R = ‘Pr [5]) or represent
monomeric molecules in solid state (R = ‘Bu [5]). In ‘BuzSnCl,
there is no intermolecular contact shorter than 460 pm. In this case
the average intramolecular tin-chlorine bond length is 233.5 pm,
and the values of the angles C-Sn—C and Cl-Sn—Cl are 101.9° and
133.1°, respectively.
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Table 1. Data collection and handling. Table 2. Continued.
Crystal: colorless transparent needle, Atom  Site Occ. x Y z Uiso
size 0.12 x 0.13 x 0.15 mm
Wavelength: Mo K, radiation (0.71073 &) C(14)  4a 1.142(5)  0.3703) 0.9635(7) 0.16(1)

: 20.18 cm™ H(141) 4a 1.2848 0.3861 0.9694 0.20
Diffractometer, scan mode:  Siemens P4, w/20 H(142) 4a 1.1053 0.2734 0.9758 0.20
20max: 41.96° H(143) 4a 1.0644 0.4427 0.9823 0.20
N(hkDweasured, N(hkl)ugique: 1860, 1554 C(20)  4a 0269(2) 0361(2) 0.6943(d) 0.079(5)
Criterion for Iops, N(hkD)gi:  Iobs > 2 0(labs), 1461 H(201) 4a 0.1914 02716 07010  0.20
N(param)sefined: 73 H(202) 4a 0.1817 0.4438 0.7032 0.20
Programs: SHELXS-97 [6), SHELXL-97 [7), c(21) 4a 0316(1) 0368(2) 0.6362(4) 0.14(1)

DIAMOND (8], SHELXTL [9] HQ11) 4a 04381 03108 0629 020
H(212) 4a 0.3436 0.4697 0.6263 0.20
C(22A) 4a 075 0.1422(8) 0310(1) 0.6036(d) 0.18(1)
H(22A) 4a 0.75 0.1957 0.2589 0.5729 0.20
. ) ) 42 H(22A) 4a 075 00649 02392 06243 020
Table 2. Atomic coordinates and displacement parameters (in A ). C23A) 4a 075 0.003(5) 0.432(2) 0.586(1) 0.22(2)
. H(23A) 4a 0.75 0.0844 0.5179 0.5764 0.20
Atom  Site Occ. x y z Uiso H(23A) 4a 075 -0.0857 04603 06149 020
C(24) 4a -0.1243)  0386(3) 0.5393(8) 0.22(2)
C(10) 4a 0595(2) 03622) 08271(6) 0.071(4) H(24A) 4a 075 02100 04664 05287 020
H(101) 4a 0.5346 0.4485 0.8435 0.20(3) H(24A) 4a 0.75 -0.2067 0.303 0.5489 0.20
H(102) 4a 0.5357 0.2755 0.8432 0.20 H(24A) 4a 0.75 -0.0360 0.3592 0.5105 0.20
c(11) 4a 0.822(2) 0363(2) 0.8371(5) 0.080(5) C(22B) 4a 025 01422(8) 0310(1) 0.6036(4) 0.18
H(111) 4a 0.8828 0.2792 0.8193 0.20 H(22B) 4a 025 0.1796 0.2149 0.5888 0.20
H(112) 4a 0.8801 0.4519 0.8220 0.20 H(22B) 4a 025 0.0240 0.2954 0.6261 0.20
Cc(12) 4a 0.8742) 0356(2) 0.8949(5) 0.087(5) C(23B) 4a 025 0088(5) 04144) 0560(1) 022
H(121) 4a 0.8351 0.2606 0.9087 0.20 H(23B) 4a 025 0.1853 0.4028 0.5309 0.20
H(122) 4a 0.7953 0.4305 0.9136 0.20 H(23B) 4a 025 0.0978 0.5151 0.5723 0.20
c(13) 4a 1.097(2) 0381(3) 0.9053(7) 0.108(7) H(24B) 4a 025 -0.1555 04557 05120 020
H(131) 4a 1.1769 0.3087 0.8862 0.20 H(24B) 4a 0.25 -0.2198 0.3966 0.5677 0.20
H(132) 4a 1.1361 0.4785 0.8927 0.20 H(24B) 4a 025 -0.1317 0.2878 0.5253 0.20
Table 3. Atomic coordinates and displacement parameters (in A%).
Atom Site x y z Un Uxn Uss Uiz Uiz Uz
Sn(l) 4a 0.5271(1)  03634(1)  0.74548(5) 0.0362(5) 0.0496(6)  0.0994(8)  0.0031(4)  0.0006(5)  0.0025(7)
aw  da 0.7318(6)  0.1672(4)  0.71182)  0.048(2)  0.048(2)  0.124(3)  0.002(2)  00162) -0.004(2)
aAR) 4a 07313(6)  0.5646(5)  0.7116(2) 0.044(2)  0055(2)  0130(4) —0005(2)  0.0172)  0.005(3)
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General

It is understood that contributions which are submitted to
Zeitschrift fiir Kristallographie — New Crystal Structures
have not, nor will be simultaneously submitted or published
elsewhere unless otherwise agreed. With the acceptance of the
file for publication the publishers acquire full and exclusive
copyright for all languages and for all countries.

The journal contains two kinds of New Crystal Structure pub-
lications (NCS):

(i) results of determinations of hitherto unknown crystal
structures with a short discussion of determination proce-
dure, crystal structure, and/or structure-property relations
(routine determinations and structures);

(ii) refinements of previously published crystal structures
which result in crystallographic data of higher quality in
comparison with previously published ones.

Each publication should contain information about one struc-
ture only. For strongly related structures (e.g. isotypes), two
(exceptionally more) data sets can be included in one publica-
tion. Both, single crystal and powder data are acceptable.

Paper charge

The correspondence author is asked to pay EUR 161 (+ 16 %
VAT) for each publication and should indicate his agreement
clearly in the item _publ_contact_letter of the CIF-file.

Submission

Data files (CIF format), plot files shall be delivered via e-mail
to:

e-mail: zkrist@oldenbourg.de

Samples of CIF-files can be downloaded from:
fip:/ffip.oldenbourg.de/pub/download/frei/ncs

For any question please ask the Technical Editor (e-mail:
zkrist@oldenbourg.de) or the Managing Editor
Prof. Yuri Grin (e-mail: grin@cpfs.mpg.de).

Text part

The text part of the publication should be written in English
and must be positioned in the following items:

_publ_section_exptl_prep
_publ_section_experimental
_publ_section_comment

It is expected, that the item _publ_section_exptl_prep contains
information about the source of the material and/or synthesis
conditions, the item _publ_section_experimental contains in-
formation about non-routine details of the diffraction experi-
ment and the item _publ_section_comment should include
crystal structure description and discussion. Special details of
the experiments (chemical analysis data, melting points, spec-
troscopic results) can be included in the text if they are abso-
lutely necessary for the interpretation of the crystallographic
data. These data will be available on-line in the CIF-file
(www.zkristallogr.de/Zeitschrift fiir Kristallographie - New Crystal
Structures/news).

Overall volume of the text part should not exceed 2800 char-
acters (40 lines 70 characters each).

References

References in the text should read:
Arabic number in square brackets = [5].

References have to be ordered according to the mentioning in
the text parts (see items order in the “Text part”).

The software used should also be referenced and the refer-
ences should be added at the end of the reference list. The
authors are asked to complete data items in the _computing_
category of the CIF format containing details about the com-
puter programs used in the crystal structure solution, refine-
ment and analysis.

All references must be positioned in the item
_publ_section_references and have to follow the standard
rules of citation:

Journal publications:
Fitch, A. N.; Cockroft, J. H. K.: The structure of solid car-
bon tetrafluoride. Z. Kristallogr. 203 (1993) 29-39.

Books:
Haussiihl, S.: Kristallphysik. Physik-Verlag, Verlag Chemie,
Weinheim 1983.

Articles in multi-author book publications:
Thompson, J. B.; Waldbaum, D. R.; Hovis, G. L.: Thermo-
dynamic properties related to ordering in end member alka-
li feldspar. In: The Feldspars (Eds. W. S. MacKenzie, J.
Zussman), p. 218-248. Manchester University Press 1974.

Figures

Figures can be accepted in the following format: PostScript
(PS, EPS), BitMap (BMP), Windows Metafile (WMF), HPGL
or TIF. The files containing figures should be submitted to-
gether with CIF-files per e-mail.

For reasons of quality the submitted figures should have the
final size (85 mm wide). Letters and numbers may not be
smaller than 2 mm.

Usually, only one figure is allowed for one structure. No fig-
ure caption will be printed.

International System of Units/IUPAC

The International System of Units (SI, Syst¢me International
d’Unités) is to be used wherever possible (especially the tem-
perature values should be given in K). Unit cell parameters
and distances should be given in A. The nomenclature should
follow the IUPAC rules.

Please make sure, that you

o do not use word processors for editing CIF-files. At least
the saving must be done in ASCII format.

e do not use LaTeX conventions for the text part.

¢ do not use non standard characters from the second half of
the ASCII table (4, A, ¢, C). In this case, the CIF conven-
tion should be applied (i =\"a, a =\a); ask the editorial
office for examples.



e do not write text lines longer than 80 characters.

e do not use tabs as separators in the CIF file.

e do not add or change information in the CIF items which
contradicts their definition in CIF format.

e do not use word processors for preparing the plots and
sending plots as WORD documents.

e do not send Bitmaps files without paying attention to the
resolution of the lines and curves in the figure.

e do not forget atom labels in the figure(s) or use different
labels in the figure(s) and the tables.

e do not forget to show the orientation of the unit cell (axes).

Proofs

Proofs will be sent only once to the author explicitly marked
as cormrespondence author. Corrections are to be restricted to
typographical errors. Any other changes involve time-consuming

and expensive work, and the costs will be charged to the author (s).

Offprints

Thirty offprints of each article will be provided. Unless other-
wise specified they will be sent to the comrespondence author.
Additional copies can be ordered upon return of the proofs.
They will be charged according to the relevant price list.

The pdf-files of all publications are available from
(www.zkristallogr.de/Zeitschrift fiir Kristallographie - New Crystal
Structures/news).

Depositing of Data

The authors are asked to keep structure factor lists for one
year after publication in case they are requested.

After the publication has been accepted, the submitted data
will be deposited with the Fachinformationszentrum Karisruhe
(FIZ) or the Cambridge Crystallographic Data Centre
(CCDC). Both databases provide the publisher with a deposi-
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