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:

Phosphorus,

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

Silicon

and the Related Elements

| Simulation of 1-Aminopropanephosphonic Acids with Consideration of

== A Aqueous Solutions

1 H. Dronia% G. Hagele*; H. R. Hudson®; R. W. Matthews”

* Institute of Inorganic Chemistry and Structural Chemistry I, Heinrich-Heine-University Diisseldorf,
Universitlitsstrale 1, Dusseldorf, Germany ® School of Applied Chemistry, University of North-
London, London, UK

To cite this Article Dronia, H. , Hagele, G. , Hudson, H. R. and Matthews, R. W.(1996) 'Simulation of 1-
Aminopropanephosphonic Acids with Consideration of Aqueous Solutions', Phosphorus, Sulfur, and Silicon and the
Related Elements, 111: 1, 23

To link to this Article: DOI: 10.1080/10426509608054652
URL: http://dx.doi.org/10.1080/10426509608054652

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay 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 make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, 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/10.1080/10426509608054652
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19:15 28 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1996, Vol. 111, p. 23 © 1996 OPA (Overseas Publishers Association)

Reprints available directly from the publisher Amsterdam B.V. Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science
Publishers SA

Printed in Malaysia

SIMULATION OF 1-AMINOPROPANEPHOSPHONIC ACIDS WITH
CONSIDERATION OF AQUEOUS SOLUTIONS

H. DRONIA®, G. HAGELE®, H. R. HUDSON** and R. W. MATTHEWS**
Institute of Inorganic Chemistry and Structural Chemistry I, Heinrich-Heine-
University Disseldorf, Universititsstrafle 1; D-40225 Diisseldorf, Germany
School of Applied Chemistry, University of North-London, Holloway Road,
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While solid state structures of aminophosphonic acids are well characterised by X-Ray
methods only few informations are available concerning the solution state structures. We
have attempted to simulate the structures of acids and corresponding cations and anions
in aqueous solutions. It proved to be difficult to describe correctly the electrostatic
interactions of solute and solvent by theoretical methods.

As a model system we used the 1-aminopropanephosphonic acid, well-known from basic
research in  the London group of The protonation equilibrium of
CH3CHCH(NH3)PO3Hj is described by the following scheme:

H H* H
*H N-R-POH, —— "H;N-R-PO;H —e—= "H;N-R-PO,* H,N-R-PO,*
HzN'R‘POst HzN'R'POaH-
H,L" H,L HL L

The structures of ionic species in aqueous
solutions may help to interprete biological
activities. The atomic partial charge
contribution is important to discriminate
between the micro-dissociation species of
LH2 and LH™.

Results from ab-initio calculations with
3-21G** and 6-31+G** basis sets confirm the
protonation sequence.

As example the molecular structure and the calculated atomic partial charges for the
zwitter ionic form of the LH2 species with GAUSSIAN 92 (3-21G**) for the gasphase

(normal font) and in a polar medium (bold font) using the SCRF method with £=78.36 for
H;O are given in the figure.
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