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

=
| 4
K

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:
http://www.informaworld.com/smpp/title~content=t713618290

Phosphorus,
Sulfur, and
Silicon

and the Related Elements

R Ring Transformations of Phosphorus-Selenium Heterocycles

Wasubes 2, Fatinary ) Pravat Bhattacharyya; Alexandra M. Z. Slawin; J. Derek Woollins

Warber 3, March

Edilarn Chicl: Wariin 0. Budd —
Usrogeren Eibder Keratzsin Karaghizest! o) Tt B

To cite this Article Bhattacharyya, Pravat , Slawin, Alexandra M. Z. and Woollins, J. Derek(2001) 'Ring Transformations of
Phosphorus-Selenium Heterocycles', Phosphorus, Sulfur, and Silicon and the Related Elements, 169: 1, 81 — 84

To link to this Article: DOI: 10.1080/10426500108546595
URL: http://dx.doi.org/10.1080/10426500108546595

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/10.1080/10426500108546595
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 42 28 January 2011

Downl oaded At:

Phosphorus, Sulfur and Silicon, 2001, Vol. 169, pp. 81-84 © 2001 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Ring Transformations of Phosphorus-Selenium
Heterocycles

PRAVAT BHATTACHARYYA, ALEXANDRA M. Z. SLAWIN
and J. DEREK WOOLLINS

Department of Chemistry, University of St Andrews, Fife, Scotland, KY16 95T

The compounds (PhP);Se, I and [{PhPSe(y-Se)};] 11, prepared by selenium oxidation of the
homocycle (PhP)s, react with simple unsaturated organic substrates to give highly unusual

P-Se-C-N containing heterocycles.

Keywords: Phosphorus; Selenium; Heterocycles

Introduction

The pentaphosphorus homocycle (PhP)s is a convenient precursor
to mixed phosphorus-selenium heterocycles such as (PhP);Se; 1
and [{PhPSe(u-Se)},) 11.'? However, little attention has been paid
to these molecules as potential synthetic reagents, for example in
selenation reactions.™ We describe here some results of our
investigations in the reactivity of I and II with dialky! cyanamides
and norbomene.

Results and Discussion

An X-ray crystallographic analysis has finally confirmed the
structure of Il as a diselenadiphosphetane diselenide (Fig. 1). The
central Py(u-Se); ring is planar with a trans arrangement of the
exocyclic P=Se bonds. Thus Il is a structural analogue of
Lawesson's Reagent, [{(p-MeOCsHs)PS(p-S)),).
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Figure 1 X-Ray crystal structure of [{PhPSe(u-Se)}2] 11

The reaction between II and R;N-CN (RoN = Me;N, -(CHa)s- or —
CH,CH,OCH,CH,-) gives 1,6,6al*triselena-3a-phospha-3,4-
diazapentalenes in low yields, which contain two fused PSe;CN
rings (Fig. 2).° The Se-Se distances in the N-morpholino
compound are approximately equal [2.621(1), 2.648(1) A}, but
differ markedly in the (isostructural) dimethylamino derivative
[2.578(1), 2.703(1) A]. The PY=Se distances, ca. 2.22 A, are
exceptionally long, reflected by the very low 'J(P-Se) coupling of
320 Hz.

Sely

Figure 2 X-Ray crystal structure of
[O(CH,CH,;)N-C(Se)=N1],P(Se)Ph
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The reaction of II with norbomene gives an orange
compound characterised crystallographically as
PhP(Se)Se;(C7Hj0), which contains a saturated 1,2-diselena-3-
phospholane (PSe,C,) ring (Fig. 3).

Figure 3 X-Ray crystal structure of PhP(Se)Se1(C7H o)

The C,PSe; ring has an envelope conformation with Se(l)
displaced by 1.1 A from the (approximately Rlanar) P(1)-C(1)-
C(2)-Se(2) chain, with P(1)-Se(1) 2.232(2) and P(1)-Se(3)
2.117(2) A. The 'J(P-Se) couplings, 353 and 773 Hz, confirm the
presence of both single and double phosphorus-selenium bonds.

The triphospholane (PhP);Se; I reacts with the nitrile group
in RoN-CN (RoN = Me;N, -(CHj)s- or -CH,CH;OCH,CH:-) with
retention of the P-P bond to give mixed P(III)-P(V) species
containing a non-planar P,SeNC ring (Fig. 4). These compounds
can be considered as special cases of “true” heterocycles, the two
phosphorus atoms being in different oxidation states. The P(1)-
P(2) distance is 2.2379(14) A, in the *'P{'H} NMR the 'J(P-P)
coupling is 270 Hz.
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Figure 4 X-Ray crystal structure of

PhP-P(Se)(Ph)-N=C(N-morph)-Se

Conclusions

Unusual P-Se-C-N containing heteracycles are generated from the
reactions between (PhP);Sex or [{PhPSe(n-Se)}.] with simple
organic molecules.
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