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

| Novel Properties of Iodophosphonium Ions: Kinetically Labile Behaviour

=y e and Secondary Bonding

\ M. Bitcher; W.-W. Du Mont? S. Pohl*;, W. Saak®

* Fachbereich Chemie, Universitat Oldenburg Carl-von-Ossietzky-Strasse 9-11, Oldenburg, F.R.
Germany

To cite this Article Batcher, M. , Mont, W.-W. Du, Pohl, S. and Saak, W.(1990) 'Novel Properties of Iodophosphonium
Tons: Kinetically Labile Behaviour and Secondary Bonding', Phosphorus, Sulfur, and Silicon and the Related Elements,
49: 1, 147 — 150

To link to this Article: DOI: 10.1080/10426509008038928
URL: http://dx.doi.org/10.1080/10426509008038928

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/10.1080/10426509008038928
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 01 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1990, Vols. 49/50, pp. 147-150  © 1990 Gordon and Breach Science Publishers, Inc.
Reprints available directly from the publisher Printed in the United Kingdom
Photocopying permitted by license only

NOVEL PROPERTIES OF IODOPHOSPHONIUM IONS:
KINETICALLY LABILE BEHAVIOUR AND SECONDARY BONDING

M. BATCHER, W.-W. DU MONT, .S. POHL and W. SAAK
Fachbereich Chemie, Universitdt Oldenburg
Carl-von-Ossietzky-Strasse 9-11, D-2900 Oldenburg,
F.R. Germany

Abstract. Neutral species R3PX, in equilibria with
halogenophosphonium halides R3PX*X~™ do not always con-
tain hypervalent phosphorus (10-P~5)! Iodophosphonium
ions R3PI+ show R3P-I**°X interaction in many cases,
leading to hypervalent iodine (10-I-2). Evidence for
secondary I-*°X bonds is provided by n.m.r. spectra
and X-ray crystal structure determinations.

Rapid Te® and It transfer reactions between phosphanes
have been explained by nucleophilic attack at tellurium in
phosphane tellurides R3PTe and at iodine in iodophosphoni-
umions R3PI+ leading to l0e " -species R3P-Te-PR3 or
R3P-I-PRj * as transition states or intermediates l). The
acceptor properties of iodine atoms adjacent to phospho-
nium centers lead to anion ——cation donor/acceptor inter-
actions in the ground state of iodophosphonium salts
RyPI*X™. I---X
the van der Waals distances 2¢ 3+ 4), 3lp_nNMR spectroscopy

contacts are significantly shorter than

provides a very sensitive method to detect the significant
increase in electrophilic character of the halogen atom
going from chloro- to bromo- to iodophosphonium salts.
Furthermore, the first X-ray crystal structure analysis of
a "diiodophosphorane" shows that, in the solid state, a
linear arrangement P-I-I with a (10-I-2) situation at the
central iodine atom, i.e., a new structural type for diha-

logeno-phosphoranes is present 3) (Fig. 1).
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Fig. 1: Alternative structures of compounds R3PX,

RyPI+I, A1) yRip-1-1 {ii), Rr,p1®1®

* * *
R3PI® + :PRy+==R3P-I-PR3 ® ==R3P: + I-PR3;® (iii)

R3PI®I® + 1, =—=R3pP1%1,° (iv)
R3PI®I® + ML ==R3PI®IML ® (v)

When the reaction of tri-tert-butylphosphane with various
amounts of elemental iodine in CH3Cl, is followed by n.m.r.
spectroscopy, one observes continous changes in chemical
shifts and coupling constants during the addition of iodine.
When the 1:1 ratio of phosphane to iodine is attained, con-
tinued addition of iodine leads to further 31-P downfield
shift and to further increasing 33(31p, lH). These observa-
tions are in accord with a pronounced acceptor character of
the iodine atom bonded to the phosphonium center toward
nucleophiles like Ie, PR3, 136:

1. If t-BuzP is present in excess, t-BujPI, undergoes rapid
I® exchange, and n.m.r. shifts and coupling constants
are averaged (step iii).
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2. t-Bu3PI, shows considerable iodine-iodine interactions
in aprotic dipolar solvents and in the solid state (yel-
low solutions, yellow crystals); in water [colorless so-
lution, large 31-P downfield shift and large 3J(31P, lHﬂ
the cation t—Bu3PIQ is well-separated from the anion
(step ii).

3. With iodine in excess, iodophosphonium triiodide is
formed. The 139 ion is less nucleophilic than 1€ and the
addition of iodine to t-BujzPI; in CHyCl,; leads to down-
field shifts in 31-P-NMR (step iv).

4, The ability of 1° for nucleophilic attack at iodophos-
phonium ions is also lowered by coordination with main

group or transition metal Lewis acids (step v).

Variations in P-I and I-I or I-X bond lengths (Tab. 1) may
be explained by competition of R3E (E = N, P, As) and various

donor anions for coordination with I19.

t-Bu4P —%—IVGV(CO)‘;IZ 6) t-Bu3P —{%—?
L Y
240.1  355.1 pm 246.1 332.6 pm
t-Bu3P —{%—FSF?) PhjAs —% —f 9
e L
241.6 337.7 pm 264.0 300.5 pm

Increasing donor ability of R3E (E = N, P, As) leads to
weakening of the I-I bond, but linear coordination geometry
at the central (10-I-2) iodine atom persists in all known
cases, independent from a more charge-transfer-complex-like
[Me3N-I-I, d(I-I) = 283 pm] or a more ion pair with second-
ary bonding-like [t-Buj3P-I-I] character of the compounds.
Lowering the donor ability of 1 (formation of I3e,
W(CO)4I39, AlI49) allows strong R3E--»Ie coordination (P-I
single bonds, like in PI4*AlI,”) and only weak secondary

PS. G
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cation-anion interactions remain. But even these weak in-
teractions, like in t—Bu3P?-BF4e obey the rule of linear
coordination geometry at hypervalent (10-I-2) iodine.
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