This article was downloaded by:

On: 30 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

1
4
g

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

gﬁ!?{lj:‘; and http://www.informaworld.com/smpp/title~content=t713618290

and the Related Elements

R INVESTIGATIONS ON THE SULFITE DEGRADATION OF
A POLYTHIONATES

H. Wagner®; H. Schreier®
* Fachrichtung Anorganische Analytik und Radiochemie der Universitéit des Saarlandes, Saarbriicken,
GFR

Editatan Chiel. Wariin 0. Fasdd —
Uuregmsn [dier Spestasin Ksaghigest ) i P

To cite this Article Wagner, H. and Schreier, H.(1978) INVESTIGATIONS ON THE SULFITE DEGRADATION OF
POLYTHIONATES', Phosphorus, Sulfur, and Silicon and the Related Elements, 4: 3, 285 — 286

To link to this Article: DOI: 10.1080/03086647808069839
URL: http://dx.doi.org/10.1080/03086647808069839

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay 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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086647808069839
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14: 32 30 January 2011

Downl oaded At:

Phosphorus and Sulfur
1978, Vol. 4, pp. 285-286

© Gordon and Breach Science Publishers Ltd., 1978
Printed in Great Britain

INVESTIGATIONS ON THE SULFITE DEGRADATION
OF POLYTHIONATES

H. WAGNER and H. SCHREIER

Fachrichtung Anorganische Analytik und Radiochemie der Universitdt des Saarlandes, 6600
Saarbriicken (G.F.R.)

(Received October 3rd, 1977)

Sulfite attacks pentathionate at the -S-atom of the sulfur chain leading to thiosulfate and tetrathionate as reaction
products. Excess of sulfite leads to degradation of the intermediate tetrathionate to thiosulfate and trithionate as final
products. In this paper we report on the reaction of 3*S-labelled tetrathionate and pentathionate with sulfite.

INTRODUCTION

The reaction'? of polythionates and an excess of
sulfite follows quantitatively Eq. (1). In the literature
several different reaction mechanisms of the sulfite
degradation are discussed.

S,07 + (x — 3)SO% —» S,02 + (x — 3)8,01 (1)

In the case of the S,0%~ the course of the reaction
is unequivocal. Nucleophilic attack of the SO~
occurs at the § or f'-S-atom of the chain and equi-
molar amounts of $;02~ and S,0%" are formed. The
earlier assumption that sulfur splits from §,02~ and
reacts with SO%~ to form S,0%" is further not
maintainable after *SO%~ was used in the reaction.’

Due to the different chemical properties of the
sulfur atoms in the chain of pentathionate several
courses of the reaction are thinkable. Earlier
formulations** interpret the stepwise reaction as
attack of SO% at the sulfur atom in the chain
leading to abstraction of sulfur out of the chain.
Other authors®” assume an exchange of the S,0%-
groups for the SO%--group. Nucleophilic attack of
the SO~ at the - or f'-S-atom of the chain
constitutes another possible mechanism®-%. The
resulting instable intermediate disulfanemono-
sulfonate will be degradated beginning at the end of
the chain.

Y ¥
-0,S8SSS0; + SO~ - ~0,8SSSO; + SSO2- )
B B B B

-0,SSSSSO7 + SO - -0,88S~ + ~0,5580;7 ?)

s
-0,SSS" + SO~ - 2850 )
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EXPERIMENTAL

For our investigations the high voltage ionophoresis with
labelled compounds!! is used. This method permits the deter-
mination of the reaction mixture composed of polythionates,
thiosulfate and sulfite.

3S-labelled polythionates (Table I) were synthesized from
purchasable starting material like Na,*$S0,, Na,8*S0O, or
35§,. The amount of the incorrect labelling in the 3%S,03~-
molecules was determined and has been taken into account for
calculations.

TABLEI
358-labelled polythionates!?

-0,5%5%$S0;5 -0,%$55%$05
-0,85%8SS0; -0,5%85%8S0;
-0,%8$SS¥S0;

The radioactive and inactive compounds are weighed using
an ultramicrobalance and put into the cylindrical reaction
vessel. Immediately after addition of 1 ml of water the vessel is
thermostatic controlled. This is the starting point of the reaction.

The high voltage ionophoretic separation is performed by
using paper strips as carrier material which are impregnated
with the basis electrolyte (pH = 8 and HCHO). The fast moving
%Cl-ion is used as reference ion. The locations of the active
zones on the pherogram are determined using the paper-
chromatogram-scanner. The R-values, determined by the curve
for the distribution of the activity, serve for identification. The
quantitative evaluation is made directly at the pherogram using
the liquid scintillation method. The random measurement error
is influenced mainly by the statistics of the radioactive decay.

RESULTS AND DISCUSSION

Sulfite Degradation of the Tetrathionate

The attack occurs at one of the chemical equivalent
sulfur atoms in the chain, leading to the cleavage of
the bond connecting them. Therefore equimolar
amounts of S,02" and S;0%  are formed and the
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activity ratio is 1:1 both with outer or inner-S
labelling of the $,02~. Table II shows a comparison
of theoretical and experimentally determined activity
ratios.

TABLE II
Activity ratio S,037:5,0%" for the SO}~ degradation of the
§,02
¥8,8,0%" $,%8;0¢

Theoretical activity ratio
Determined activity ratio
/

——
——

Sulfite Degradation of the Pentathionate

Using an excess of SO3~ the degradation of S,0%~
proceeds in several steps to form quantitatively
S,0%- and S,0% as end products (Eq. 1). Thereby
the attack occurs at the y-S atom of the molecule,
leading to cleavage between the §- and the »-S atom.
Calculation of the activity ratio is carried out with
three kinds of specifically labelled S;0%~ (Egs. 5—
13). The starting activity is considered to be 1.

Reaction Mechanism A
1 1
;OSSSSSO; + SO - 7OSSSSO;5 + SSO3- 5)
1 3 3
;OSSSSO;7 + SO3- - ;0SSSO; + $S0% (6)
1 3 :
-0SSSSSO; + 2502 - ;088505 + 25802 Q)
b 4 1
;0SSSSSO; + SO - ;0SSSSO; + SSO2- (8)
3 H H
;0SSSSO; + SO - ;088805 + $S0%- 9
1 3 i 3
7OSSSSSO;7 + 2803~ - ;0SSSO; + 28S03- (10)
b ! !
SOSSSSSO; + SO - 7OSSSSO; + SSO2- (11)
§ % i
70SSSSO; + SO - ;08SSO; + SSO%- (12)
} 4 i i
;OéSSSSO; + 280% - ;0O8SSO3 + 2SS0%- (13)

If the attack of SO~ would occur at the §- or f'-S
atom of the chain, this is followed by cleavage
between the p- and f-S atom. As an intermediate,
disulfanemonosulfonate is formed which is de-
gradated by excess SO~ beginning at the chain end

and leading to S,0%~. The calculation of the activity
ratio is shown for inner-S labelled S;02~ only (Egs.
14-16). The total activity is found in the S,0%~ ion.

Reaction Mechanism B

1 1
70OSSSSSO3 + SO3~ —» ;088807 + SSS0O3 (14
1 1
$SS0Z- + SO~ - SSO3~ + SSO}~ (15)
1 1
7OSSSSSO;7 + 280}~ - ;0SSSO3 + 28803~ (16)

The reactions were performed at 0°C using a ten-
fold excess of SO}~ to exclude isotopic exchange’®
between $,0%7, §,02~ and S,0%~. The experimental
results (Table III) confirm reaction mechanism A.

At the chosen reaction conditions isotopic ex-
change between S,02~ and S,0%" is negligible.

TABLE Il
Activity ratio $,0%:8,0%- for the SO}~ degradation of S,0Z~

Theoretical activity ratio

Determined activity ratio

A B
$%5,5,0  3:1 1:1 2.96:1
$35,5,00  1:1 1:0 1.02:1
SS,%58,0% 3:1 1:1 3.00:1
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