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

=
| 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:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290

Silicon

and the Helated Elements

| Three-Membered Phosphorus Heterocycles by Phosphanediyl Transfer-

— { . Reactions

‘ Rainer Streubel®; Edgar Niecke; Martin Nieger”

2 Ecole Polytechnique, DCPH, Palaiseau Cedex, France ®* Anorganisch-Chemisches Institut der
Universitat, Bonn 1, FRG

To cite this Article Streubel, Rainer , Niecke, Edgar and Nieger, Martin(1992) 'Three-Membered Phosphorus Heterocycles
by Phosphanediyl Transfer-Reactions', Phosphorus, Sulfur, and Silicon and the Related Elements, 65: 1, 115 — 118

To link to this Article: DOI: 10.1080/10426509208055332
URL: http://dx.doi.org/10.1080/10426509208055332

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/10.1080/10426509208055332
http://www.informaworld.com/terms-and-conditions-of-access.pdf

15:12 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1992, Vol. 65, pp. 115-118 © 1992 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United Kingdom
Photocopying permitted by license only

THREE-MEMBERED PHOSPHORUS HETEROCYCLES BY
PHOSPHANEDIYL TRANSFER-REACTIONS

RAINER STREUBEL
Ecole Polytechnique, DCPH
91128 Palaiseau Cedex, France

EDGAR NIECKE and MARTIN NIEGER
Anorganisch-Chemisches Institut der Universitit
Gerhard-Domagk-Str.1, 5300 Bonn 1, FRG

Abstract Reactions of the chloro(trimethylsilyl)phos-
phane iPrZNP(SiMe3)Cl with Cl-P=C(SiMe3)2, Et3CP=NtBu,
P=CN(S5iMe3) iPr, tBuB=NtBu, as well as an intramolecular
reaction of Cl (Me351i)P-P=C(SiMejy), have been carried out.
We obtained in every reaction the corresponding [2+1]-
cycloadducts with the iPrZNP—unit except the latter case,
there we obtained a dimer of a 3H-diphosphirene.

The products have been characterized by means of 3lp_ and
13C-NMR, as well as single crystal X-ray crystallography.

INTRODRUCTION

Several methods have been reported in the literature which give
access to three-membered X3—phosphorus heterocyclesl) .

The usefulness of phosphanediyl~-complex transfer as a new me-
thod has been demonstrated, with the synthesis of the first 1H-
phosphirene, by Mathey and coworkersz) .

During the following years the trapping of electron-deficient
species, such as substituted—silanediyl3> and —methanediyl‘l) ’
by multiple bond systems became a well established synthetic
method.In this work we report on the syntheses of a variety of
phosphorus heterocycles according to a general route starting
from substituted chloro (trimethylsilyl)phosphanes

R-P (5iMey) c1>) , which serve as a synthon of phosphanediyl frag-

ments {R-P], and multiple bond systems.
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REACTIONS AND PRODUCTS

The chloro (trimethylsilyl)phosphanes have been obtained by an
exchange reaction of the corresponding bis(trimethylsi-
lyl)phosphanes with hexachloroethane6) .

RP(SiMes), + CyClg —» R—P(SiMeyCl + CiSiMes + CyCly (1)

Most of them are pale yellow cils and their 3lp-NMR shifts are
found to be in the range 80 - 140 ppm.
As a good case in point we have used iPr,NP (SiMe3)Cl for all
further reactions with multiple bond systems. They have been
carried out with a slight excess of the trapping reagent, small
amounts of HMPT, and without any solvent at 20°C.
All ring products exhibits typically 3lp-NMR shifts and coup-
ling constants.
When C1P=C (SiMe3) > was treated with iPerP (SiMe3) Cl the follo-
wing reaction occured:

iPrsN

N

iPerP(SiMe3)Cl + CIP=C(SiMe3)y —— CIP—C(SiMe3), + CISiMey (2)

The reaction is obviously more complicated, because in another
case6) a compound C1l (R)P-P=C (SiMe3) o was observed as interme-
diate at low temperature by 3lp-NMR spectrum,

The chlorine atom in the diphosphirane has been substituted by

various nucleophiles as well as hydrogen7) .

iPr Zl\lg
nBu3SnH 7'\
o v + nBusSnCl (3)
iPr,N H-P C(SlMe3)2
P

VAN :
CLP —C(SiMe3)2 \ vy ﬁ’le;l
VAR + MCl C))

Nu-P— C(SiMe3) 2
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The reaction with Et3CP=NtBu afforded under very mild conditi-
ons the corresponding azadiphosphiridines) .

iPr 2N
\
iProNP(SiMe;)Cl + Et3CP —NiBu —» Et 3CP — NtBu + CISiMe3 (5)

There is evidence for a 1, 1-oxidation of the phosphorus atom in
the iminophosphane in the first stepg) . This product would then
isomerize to form the azadiphosphiridine.

The first lH—diphosphireneg) was accessible by treating the
phosphaalkyneP=CN(SiMe3) iPrwiththe chloro(silyl)phosphane.

iPryN
/N
iPryNP(SiMe3)Cl + P=CN(SiMeg)iPr —» P==CN(SiMey)iPr + ClSiMe; ()

The product was confirmed by X-ray structure analysis. The bon-
ding is interestingbecause the almest planar arrangement of the
P(1)-C(1)-N(1l)-Si(1l) atoms (dihedral angle 177.6°) enables a
significant x-donation of the aminonitrogen atomandthis indi-
cates a substantial participation of resonance structure B as

well as that of resonance structure A in the ground state of this

diphosphirene.
\ \
P P
p/:\_c - P/—>c
N S NC?
s X< B

Interestingly iPr,NP(S5iMe3)Cl and tBuB=NtBu also react to give

the azaphosphaboriridines) .

iProN
P
VRN
iProNP(SiMe3)Cl + tBuB=NtBu —— BuB==NtBu + ClSiMe3 ()
Treatment of the persilylated l, 2-diphospha-2-propene withhe-

xachloroethane undermild conditions affordeda trans-1,2,4, 5~
tetraphosphatricyclo[3.1.0. 02-4 Jhexane.
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(Me3),SiC
P
(MeySip P—P=C(SiMeg), + CoClg —> | | + QCly + 2 ClSiMe3 (8)
C(SiMe3),

The formation can be explained by two different reaction
pathwayslo) via a diphosphirane or a diphospha~analogue of adi-
azoalkane leading, however, to a 3H-phosphirene, whichdimeri-
zes spontaneously.

The conformation of the dimer was confirmed by an X-ray structu-
re analysis.

The bonding in the diphosphirane framework exhibits an inter-
planar angle of 105° with respect to the planar P4 framework. The
twoP-P-distances (220.4 (1) and224.5(1) ppm) aresignificantly
different; the longer distance points to the formation of the
cycloadduct from two molecules of the 3H-diphosphirene.
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