
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Sulfur and Selenium Compounds of Main Group Elements with Ring and
Cage Structures
Ulrich Müller

To cite this Article Müller, Ulrich(1997) 'Sulfur and Selenium Compounds of Main Group Elements with Ring and Cage
Structures', Phosphorus, Sulfur, and Silicon and the Related Elements, 124: 1, 395 — 400
To link to this Article: DOI: 10.1080/10426509708545646
URL: http://dx.doi.org/10.1080/10426509708545646

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509708545646
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Sulfur, and Silicon, 1997, Vol. 124 & 125, pp. 395-UX) O 1997 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam B.V. Published under license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia.

SULFUR AND SELENIUM COMPOUNDS OF MAIN GROUP
ELEMENTS WITH RING AND CAGE STRUCTURES

ULRICH MULLER

Fachbereich Biologie/Chemie, Universitat Gh Kassel,
D-34109 Kassel, Germany

Tetraphenylphosponium polysulfides and polyselenides react with
halides or halo complexes, yielding cyclic or polycyclic polysulfido
and polyselenido complexes. Several compounds of phosphorous,
arsenic, antimony, silicon, tin, and tellurium are presented.

Key words: polysulfido complexes; polyselenido complexes

PREPARATIONS AND STRUCTURES

Polychalcogeno compounds have attracted much attention in the
past years, see, for instance, the reviews ''"5l We have contributed,
together with many other research groups, to this development.

By the reaction of PPh4Cl or PPh4Br with Na2S4 or Na2Se4, solu-
tions of tetraphenylphosphonium polysulfides or polyselenides can be
obtained in dichloromethane or acetonitrile. The solutions contain
Sx

2~ or Sex
2~ ions with variying values of x being in equilibrium with

each other. These solutions react readily with metal and honmetal
halides, halo complexes or even with pure elements, yielding thio-
halo, polysulfido, or polyselenido complexes. From As2X8

2~ the ions
As2SX5~ and As2SX6

2" can be obtained (X = Cl, Br, I). The same
products had been produced previously from arsenic sulfide and hy-
drogen halide '6':
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396 U. MULLER

As2S3 + Br~ + 4 HBr > As2SBrf
-2H2S I

+Br"

3 As2S3 + 2 Br" + 6 HBr

I -3 H:S
*-» As3S3Br4~

BH31

As2Br8
2~ + Na2S4

-2NaBr,-{S,
-> As2SBr6

:2-

Brdl

SI3) S(2]

6r|2)

When an excess of the polysulfide is used, cyclic poly-
sulfidoarsenites resultl?1. They can also be obtained by the action of
polysulfides on elemental arsenic '8]:

K2S5 -^ SAsS3"+ ... <- As +K2S3 + Br"

AsSClf + K2S3 -» SAsSf + ... <- As + K2S5 + Cl"
S(3) SMI

SI5I

In similar reactions of AsCl3 with polyselenides the same kind of
cyclic polyselemdoarsenites are accessible ̂ . With SbCl3, the product

2 -
is dimer Sb2Sei4 :

Se5 Se6

Se7
S e l
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S AND Se COMPOUNDS WITH RING AND CAGE STRUCTURES 397

Reactions of SiCl4 or P4 with tetraphenylphosphoniumpolysulfide
solutions produce compounds with ring structures in which more of
the sulfur atoms are substituted [10J:

2 SiCL, + 2 S2
2~ + 2 S2~ -> Si2S6Cl2

2~ 14 P4 + S8
2~ ->• S3(PS2)2S2~

S5,

en
S3

cir
rs?

53

The surprising formation of another disubstituted sulfur ring re-
sulted in the attempt to make (PPh4)3AsS4 from Na3AsS4 and PPh4Cl;
an intramolecular redox reaction was observed [U1:

2 AsS4
3~ -> As2S6

2~ + 2 S2" S1

As1

The simultaneos oxidizing and chelating potential of polysulfides
can also be used in reactions with other elements that are not their
highest oxidation state. Ring structures with the polysulfide ligands
are the result, e.g.[7':

SnCl3" + C f + 4 Na2S4 ^-* Sn(S4)3

In2Cl6
2" + 6 Na2S4 -> 2 In(S4)(S6)Cl2"

SMol

2 -

5(31

SI10I

ISIIII
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5191
SMI SGI

Similar compounds are also accessible by the action of elemental
sulfur, eg . [12-13]:

IajClfi2' + 2 Cl" + '/2 S8 -> InS4Cl3
2" + InCl5

2"
+ s

Te + S/" -> TeS3
2" +... M - Te(S5)2

2"

5(3)

Partial hydrolysis ^l2' or the action of oxygen ^4^ during the reac-
tions has resulted in cage structures having an oxygen atom in their
centers:

2-4 SnCl3" + 4 Na2S4 + H2O -> S ^
TiCl4 + 8 S(SiMe3)2 + 2 O 2 ^ Ti4O(S2)4Cl6 +.. .
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S AND Se COMPOUNDS WITH RING AND CAGE STRUCTURES 399

CK3I

Chloride and bromide ions are known to be able to act as
bridging atoms between metal atoms. Nevertheless, the association of
Se2Cl2 and AsCl3 molecules via Cl~ ions was surprisingll5J:

2 -
As2Se3 + 6C1 + 18 Cl2 -» 3 As2Se4Cl12 + 2 AsCl3
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