
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

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

2-Phospha-Allylic Systems
Alfred Schmidpeterab; Angela Willhalmab; Jürgen Kronerab; Roberta O. Dayab; Joan M. Holmesab; Robert
R. Holmesab

a Institut für Anorganische Chemie, Universität Miinchen, München 2 b Department of Chemistry,
University of Massachusetts, Amherst, MA, USA

To cite this Article Schmidpeter, Alfred , Willhalm, Angela , Kroner, Jürgen , Day, Roberta O. , Holmes, Joan M. and
Holmes, Robert R.(1987) '2-Phospha-Allylic Systems', Phosphorus, Sulfur, and Silicon and the Related Elements, 30: 1, 495
— 498
To link to this Article: DOI: 10.1080/03086648708080628
URL: http://dx.doi.org/10.1080/03086648708080628

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/10.1080/03086648708080628
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phphonu and Sulfur. 1987, Vol. 30, pp. 495-498 
photocopying permitted by license only 

Q 1987 Gordon .ad Brrseh Science Publiahen, Inc. 
Rintcd in the United Kingdom 

2-PHOSPHA-ALLYLIC SYSTEMS 
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Meiserstrasse 1 ,  D-8000 Miinchen 2 
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Phosphamethincyanines prepared in 1964 by Dimroth and Hoffmann 

were among the first compounds with two-coordinate phosphorus. 
They are special cases of 2-phospha-allylic cations. Simple 
representatives of this type become available from the reaction 

of 

2 

imidoyl chlorides with tris( trimethylsily1)phosphane. 

R + P (  S i  Me,), R R  

They even form with white phosphorus; due to side- and secondary 

reactions this route is, however, not preparatively useful. 
As the a-charge alternates along a polymethincyanine chain, 

the phosphorus in a symmetric phospha-methincyanine 
I I 

is expected to differ in character for even and odd numbers of n.  

In contrast to phosphenium ions (n = 0) phospha-allylic cations 
(n  = I )  thus are little electrophilic, they are stable as  ionic 
chlorides and not sensitive to hydrolysis. They are colourless 
to deep red, depending on the substituents at carbon and nitrogen. 
Their 31P-NMR shifts extend over a remarkably large range from 
-112 to +172. 

STO-3G calculations show the bent coplanar form of the tetra- 
amino 2-phospha-allylic cation to be favored by 100 kcal mol-' 
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over the straight allene form. The phosphorus carries a .rr-charge 
of -0.5. 

In highly acidic media 2-phospha-allylic cations are proton- 
ated reversibly at the phosphorus as detected by (extremely high) 
1 

alkylated to dications. 
JpH. Depending on the nature of R they are more or less easily 

t 
R R  

t I  I t  

+ t i  

M e 2 N  MC. \ P  0c* N M e 2  - M e  N +‘,P /‘+NMe 

R R  
I t  - I 

;I 
M e 2 N  N M e 2  M e  I 

I I 
M e 2 i ” C \  I 0ce I t  

Me2N/ / c  3’ - M e 2 N  N M e 2  

P N M e 2  
N M e 2  I 

M e  

As indicated by the formulas used, allylic delocalization is com- 
pletely destroyed with the phosphorus becoming three-coordinate. 

This is clearly shown by a comparison of the two structures of 
the tetrakis(dimethylamin0) 2-phospha-allylic cation and its 
P-methyl derivative. 

Ab initio calculations result in a good agreement with the ob- 
served structures. 
electrophile to approach the phosphorus in the above reaction not 
in the allylic CPC plane, but rather almost perpendicular to it, 

with the lone pair remaining stereochemically active all the time. 

Ozone or hydrogen peroxide convert the 2-phospha-allylic 

cations into their dioxides, which must be understood as zwitter- 

Furthermore, MNDO calculations indicate the 
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ionic amidinio-phosphinates. 

O3 
R R  

+ I  I t  
R R  H2°2 - I I +  

Me2" C'P0C'NMe2 Me2N5"  P H C P N M e 2  
d"0- 

As mentioned above, the phosphorus in 2-phospha-allylic 

cations does not associate with the anion. 
however, give rise to a substitution reaction leading to donor/ 
acceptor-substituted phosphaalkenes in the first, and to acceptor- 
substituted phosphides in the second stage. 

Strong nucleophiles, 

- - 
0 0- 
II I 

M e 2 N  N M e 2  P O R 2  M e 2 N  0 P O R 2  
I II - I t  - I 

Me2N/"P" '"Me2 Me2"'+ N P  \ R R  1 R C P '  Pgp<R 

This transformation can be reverted by reacting the phosphide 

with imidoylchloride again. 
In other cases C-addition of the anion is detected. 

- 
P O (  OEt)2 H H  

2 N M e 2  

I I H H  
I I t  - M e 2 N H C * P 0 C T  PO ( O E  t ) M e N P/' * N M e 
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Of special preparative importance are nucleophilic substitution 
reactions at the carbon, With hydrazines and hydroxylamines they 
give rise to 1,2,4-diazaphospholes and -oxazaphospholes, respec- 
t ive ly . 

R . R ,HOLMES 

R R  N- N ' ' +  
M~ N' cq p' ' N M e - 

P 
t R '  NzH3 

0-N 

. P  
t HONHz - P h A  S P h  

P h  P h  

Although a 2-phospha-allylic system is formally still present 
in the heterocycles, the ring closure causes an essential change: 
the colour fades and the influence of R on 6 P decreases. For 
R = H the transition from cis,cis to the trans,trans position is 
reflected by the sharp increase of 
pholes the phosphorus can no longer be alkylated or oxidized. 
The representatives with R = H, R' + H are deprotonated by strong 
bases in 5-position. In basic media they undergo a HID-exchange, 
fast in 5- and slow in 3-position. 
phospholes resemble the pyrazoles o r  lY2,4-triazoles in behaviour 
and chemistry. 

31 

JpH. In the 1,2,4-diazaphos- 2 

In general the 1,2,4-diaza- 
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