
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 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

Phosphorus-Selenium Heterocycles
Mark Pilkingtona; Alexandra M. Z. Slawina; David J. Williamsa; J. Derek Woollinsa

a Department of Chemistry, Imperial College, London, UK

To cite this Article Pilkington, Mark , Slawin, Alexandra M. Z. , Williams, David J. and Woollins, J. Derek(1992)
'Phosphorus-Selenium Heterocycles', Phosphorus, Sulfur, and Silicon and the Related Elements, 65: 1, 111 — 114
To link to this Article: DOI: 10.1080/10426509208055331
URL: http://dx.doi.org/10.1080/10426509208055331

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/10.1080/10426509208055331
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, and Silicon, 1992. Vol. 65, pp. 111-114 0 1992 Gordon and Breach Science Publishers S.A. 
Printed in the United Kingdom Reprints available directly from the publisher 

Photocopying permitted by license only 

PHOSPHORUS-SELJNUM HETEROCYCLES 

-, Alexandra M Z. Slawin, David J. Williams and . .  
J. Derek Woollins. 
Department of Chemistry, Imperial College, London SW7 2AY, UK. 

Abstract The preparation of (PPh)3Se2 (1) from reaction of Na2Se 
with PhPC12 is described. We also report the syntheses and X-Ray 
crystal structures of (PMe)qSe3 (2), Pt(Se3PPh)(dppe) (3), 
Na2[PPh2Se2]2.thf.SH20 (4), Pt(P(O)Ph2)2(SeP(OH)Ph2)2 (5) and 
[{Pt(dppeH 3 S21[Ph2POSl2 (6). 

I" 
Although there is a wide range of phosphorus-sulphur heterocycles1 

much less work has been reported on phosphorus-selenium rings and cages. 
We have investigated the preparation of P-Se rings by a number of routes. 
Here, we report on an alternative route to (PPh)3Se2 (1). The synthesis and 
X-Ray crystal structure of the related ring system (PMe)qSe3 (2) is also 
described. The preparation of the platinum complexes Pt(Se3PPh)(dppe) (3) 
and Pt(P(O)Ph2)2(SeP(OH)Ph2)2 (5) from PhP(Se)SezP(Se)PhZ and 
PhzP(Se)OH respectively, together with the X-Ray crystal structures of 
Na2[PPh2Se2]2.thf.SH20 (4), and [[Pt(dppe))3S2][Ph2POS]2 (6) are also 
reported. 

Reaction of (PPh)5 with grey selenium gives rise to a variety of 
compounds, including (PPh)3Se2 (l), depending on the P:Se ratio and the 
conditions used2-4. However, the reactions are performed at elevated 
temperatures limiting the product distribution to the thermodynamisally 
prefered species. In efforts to extend the range of heterocycles we have 
investigated the use of Na$ey with PhPC12. The sodium selenide was 
prepared by dissolving appropriate quantities of sodium and selenium in 
liquid ammonia and, after evaporation of the ammonia, was reacted with 
PhPClz in thf. Surprisingly, this strategy was not especially successful 
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1 12/[ 2901 M. J. PILKJNGTON et d. 

although we were able to obtain moderate yields of (1). 
We have investigated5 the effect changing the relatively bulky 

electron-withdrawing phenyl rings in the preparation of (1) for smaller, 
electrondonating methyl groups. The reaction of selenium with (PMe)s in 
refluxing toluene was found, by 31P-(IH) nmr, to give a complex mixture 
whatever the P:Se ratio of the reactants. Slow diffusion of hexane into final 
toluene solution gave crystals of (PMe)qSe3 (2) (Figure la) in each case. 
The X-Ray structure of (2) reveals a folded five-membered P4Se ring with 
significant intermolecular non-bonded interactions between the exocyclic 
selenium atoms and the 'vacant' site of the P(III) atoms. 

We have previously reported67 on the reaction of Lawessons reagent 
with PtClz(PR3)2. The four-membered heterocycle Ph(Se)PSezP(Se)Ph 
behaves in a similar fashion8 with formation, in good yield, of 
Pt(Se3PPh)(PR3)2. X-Ray studies on the dppe complex (3) reveal square 
planar coordination about platinum and a folded PtSe2P ring (Figure lb). 

We have also investigated the synthesis of P-S and P-Se compounds 
containing the Ph2P moiety. For example, it is quite straightforward to 
prepare PhZP(Se)OH and Phz(Se)POP(Se)Ph2 (eqn 1 & 2). The sodium salt 
of PhZPSe2- has been isolated in compound (4) were there is an unusual 
polymeric structure made up of six-membered sodium-oxygen rings (Fig 2). 
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Se 

H O  
Ph2PC1 + H20 + Ph2P(O)H - PhZP(Se)OH eqn 1 

ph2pC1 + Se + P h 2 P ( S e ) C 1 2  Ph2(Se)POP(Se)Ph2 eqn 2 

The reactions of Ph2P(Se)OH with PtClz(PR3)2 (for PR3 = PEt3, 
PMezPh) proceeds smoothly in refluxing dichloromethane to give 
Pt(P(O)Ph2)2(SeP(OH)Ph~)2 (5) together with SePR3 (eqn 3). The 31P 
NMR 

PtC12(PR3)2 + 4Ph2P(Se)OH + Pt(P(O)Ph2)2(SeP(OH)Ph2)2 + SePR3 
+2HC1 eqn 3 

spectrum of (5) consists of two multiplets with platinum satellites and is 
surprisingly complex. Interestingly, the X-Ray crystal structure reveals a 
short O-.O intramolecular contact between the oxygen atoms of the ligands. 
(Fig 3) 

01 

Se 

FIGURE 2 The X-Ray crystal structure of (5) showing the asymmetric unit 
and the sodium-oxygen framework. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
1
2
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



114/[292] MJPLKINGTON et d. 

In contrast to its selenium analogue when PhzP(S)OH is refluxed in 
dichloromethane with PtC12(PR3)2 simple complexes are not formed, indeed 
the 3lP NMR of the reaction mixture reveals decomposition of both starting 
materials. However when 2PR3 = dppe we have been able to isolate 
[{Pt(dppe))3!32][Ph2POS]2 (6) as a minor product (Fig 4). 

FIGURE 3 The X-Ray crystal structure of Pt(P(O)Ph2)2(SeP(OH)Ph2)2 (5) 

FIGURE 4 The X-Ray crystal structure of [(Pt(dppe))3S2][Ph2POS]2 (6) 
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