
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

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

15N NMR Study of the P-N Bonding in Phosphoric Amides
Agnes M. Modroa; Tom A. Modroa; P. Bernatowiczb; Wojciech Schilfb; Lech Stefaniakb

a Centre for Heteroatom Chemistry, Department of Chemistry, University of Pretoria, Pretoria, South
Africa b Institute of Organic Chemistry, Polish Academy of Sciences, Warsaw, Poland

To cite this Article Modro, Agnes M. , Modro, Tom A. , Bernatowicz, P. , Schilf, Wojciech and Stefaniak, Lech(1999) '15N
NMR Study of the P-N Bonding in Phosphoric Amides', Phosphorus, Sulfur, and Silicon and the Related Elements, 147: 1,
271
To link to this Article: DOI: 10.1080/10426509908053616
URL: http://dx.doi.org/10.1080/10426509908053616

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/10.1080/10426509908053616
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, SulfUrmrd Silrcon. 1999. Vol. 147. pp. 271-271 
Reprints available directly from the publisher 
Photocopying permined by license only 

8 1999 OPA (Overseas Publishers Association) N.V. 
Published by license under fhe 

Gordon and Breach Science Publishers imprint. 
Printed in Malaysia 

"N NMR Study of the P-N Bonding in 
Phosphoric Amides 

AGNES M MODRO~, TOM A MODRO~, P BERNATOWICZ~, 
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Pretoria, Pretoria 0002, South Africa and bInstitute of Organic Chemistry, Polish 

Academy of Sciences, PO Box 58, PL-&224 Warsaw, Poland 

A series of phosphoric amidodiesters, diamidoesters and triamides was prepared and 
their "P and" N NMR spectra were recorded in order to evaluate the major 
structural factors that determine the chemical shifts and coupling contants values. 
Considering the equation expressing the structural effects on shielding'! 

A& = c AX + k An,, + A Ae, where AX is the difference in electronegativity in 
the P-X bond, An,, is  the change in x electron overlap, Ae is the change in a-bond 
angle, and c, k, A are constants, our results can be summarized as follows. 
(i) Shielding of 'IP nucleus is not sensitive to the atoms at phosphorus (0 or N), 
but strong &shielding is observed upon incorporating P atom into a five-membered 
ring (changes in A 8  values). 
(ii) For cyclic systems, substrates with the exocyclic N atom show the deshielding 
effect on the "P relative to their analogues with the endocyclic location of the amide 
nitrogen (changes in An,, values). 
( i )  The 'fN NMR studies indicate"' that for the cyclic (five-membered) amidoesters, 
the endocyclic N atoms are &shieldedrelative to exocyclic nitrogens (changes in An,, 
values). This implies lower basicity of the endayclc nitrogens, which is in agreement 
with our earlier resultsl'l on the rates of the acid-catalyzed solvolysis of cyclic and 
non-cyclic phosphoric amidoesters. 
(iv) The 'J, values were found to be very sensitive to the A@ (bond angles) 
component - for the bridgehead nitrogen of I-oxo-2.8-diphenyl-2,5,8-triaza-1As- 
phosphabicyclo[3.3.0]octane (N close to the 'pure' p hybridization), the lowest value 
of IJ, (5.7 Hz) ever recorded was obtained. 
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