This article was downloaded by:

On: 23 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

Journal of Coordination Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713455674

COORDINATION
CHEMISTRY

FACILE LIGAND DISPLACEMENT IN THE COMPLEX CATION BY

e | DIPHOSPHINES BIS (1, IO-PHENANTHROLINE-COPPER(1)
d N T.S. Andy Hor? Elina B. C. Luar®
A  Depurlmenl of Chemistry, Faculty .f Science, National University of Singapore, Kent Ridge, OS],
ot/ A e Singapore
‘- @ « 9
9 . . J we
¥ L1
- & - L] ‘ “. E

To cite this Article Hor, T. S. Andy and Luar, Elina B. C.(1988) 'FACILE LIGAND DISPLACEMENT IN THE COMPLEX
CATION BY DIPHOSPHINES BIS (1, IO-PHENANTHROLINE-COPPER(1)", Journal of Coordination Chemistry, 18: 4,
335 — 337

To link to this Article: DOI: 10.1080/00958978808080973
URL: http://dx.doi.org/10.1080/00958978808080973

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww.informworld.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
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 prinary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmges 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=t713455674
http://dx.doi.org/10.1080/00958978808080973
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18:49 23 January 2011

Downl oaded At:

J. Coord. Chem. 1988, Vol. 18. pp. 335-337 © 1988 Gordon and Breach Science Publishers Inc.
Reprints available directly from the publisher Printed in Great Britain
Photocopying permitted by license only

FACILE LIGAND DISPLACEMENT IN THE
BIS(1,10-PHENANTHROLINE)-COPPER(I)
COMPLEX CATION BY DIPHOSPHINES

T. S. ANDY HOR* and ELINA B. C. LUAR

Department of Chemistry, Faculty of Science, National University of Singapore, Kent Ridge, 0511,
Singapore

( Received April 27, 1988; in final form June 13, 1988)

Ligand substitution occurs readily at room temperature upon mixing stoichiometric quantities of
[Cu(phen),NO, and free triphenylphosphine or diphosphines Ph,P(CH,),PPh, (n = 1-3). The resultant
cationic complexes {Cu(phen}(PP)IX are isolated as PF,™ or NO, ™ salts in high yields.
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INTRODUCTION

In the recent development of copper(I) chemistry, much attention has been
focussed on a-diimine complexes;' ~© this owes largely to their fuminescence or
photo-redox properties” ~*! which are related to solar energy conversion.?%3 Most
of the reported systems are confined to the triphenylphosphine species,” ~10-14-1¢
which is understandable in view of the ready accessibility of starting materials such as
[Cu(PPh,),]BF,® and Cu(PPh,),(NO,).1"18 In the present communication, we wish
to report facile ligand dissociation in the complex [Cu(phen),]NO; (phen = 1,10-
phenanthroline)!®2° thus making it an attractive reagent for the synthesis of other
phosphine-substituted Cu(I) phenanthroline derivatives.

EXPERIMENTAL

General Procedures

All reactions were performed under an atmosphere of pure dry dinitrogen using
standard Schlenk techniques. NMR spectra in CDCl, were recorded on a JEOL 90Q
instrument with H,PO, as the external *!P reference. Conductivity (10~ 3>moldm™3)
of the sample in nitromethane was determined using a CM-115 Kyoto Electronic
conductivity meter with a cell constant of 1.23cm™!. The complexes
Cu(PPh;),NO,;'”7 and [Cu(phen),]NO,'® were prepared according to literature
methods. Other reagents were supplied from commercial sources.

Reactions

The preparation of [Cu(phen)(dppp)IlPFs (dppp = 1,3-bis(diphenylphosphino)-
propane) represents a typical procedure and is described below.

* Author for correspondence
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A brownish red suspension of [Cu(phen),]NO, (0.54 g: 1.04 mmol) in methanol
(20 cm?®) immediately turned to a clear yellow solution upon addition of solid dppp
(0.43 g; 1.04 mmol). Excess of a solution of NH,PF in methanol was added after the
solution was stirred for 15 h at room temperature (28°C), followed by evaporation to
ca 5 cm® under vacuum. Filtration and recrystallization from CH,Cl,/CH,OH led to
the isolation of yellow microcrystals of [Cu(phen)(dppp)IPF¢ (0.73 g; 64%).

All the other products were made by following similar procedures and their
melting points, yields and recrystallization solvents are listed in Table 1. The nitrate
salts were isolated directly from the reaction mixtures without the addition of
NH,PF,.

TABLE 1
Preparative, conductance and analytical data for the complexes.

Complexes (colour, Recrystallization Elemental Ay (ohm™1 &3P (PR)
melting point (°C)) solvent; yield (%) analyses (%) cm?M i) (ppm)®
[Cu(phen)(PPh,),INO, ethanol/ether; C, 68.44(69.43) 77 3.77(br)
(pale yellow; 203-204) 77 H, 4.384.61)

N, 5.57(5.06)
[Cu(phen)(dppp)] PFg  CH,Cl,/methanol;  C, 58.36(58.43) 74 —18.44(br)
(vellow; 232-234) 64 H, 4.08(4.28)

N, 3.01(3.49)
[Cu(phen)(dppe)]PF CH,CN/ethanol; C, 58.32(57.98) 78 —5.52(br)
(pale yellow; 229-230) 91 H, 3.87(4.09)

N, 3.67(3.56)
[Cu(phen)(dppm)]NO,— CH,Cl,; 73 C, 62.47(62.78) 84 —11.44(br)
-XCH,Cl, (pale yellow; H, 4.05(4.28)
248-249) N, 6.04(5.91)

2 Nitromethane. ® CDCl,.

RESULTS AND DISCUSSION

Ligand displacement occurs rapidly upon mixing stoichiometric quantities of
[Cu(phen),]NO, with free monophosphine (PPh,) or diphosphines [Ph,PC,H,PPh,
(dppp), Ph,PC,H,PPh, (dppe) and Ph,PCH,PPh, (dppm)] at room temperature
corresponding to (/).

P-P PF.~
[Cu(phen),]NO; ——— [Cu(phen)(P-P)INO, — [Cu(phen)(P-P)]PF
(P-P = 2 x PPh,, dppm, dppe and dppp) )

The substitution is accompanied by an almost instantaneous dissolution and
decolourization of the charge transfer bis(phen) complex in methanol upon intro-
duction of the phosphines. The resultant mixed-ligand complexes, which are isolated
as NO,; ™ or PF,~ salts, are stable to air oxidation and ligand dissociation except for



18:49 23 January 2011

Downl oaded At:

COPPER(I) COMPLEXES 337

the dppm analogue which decomposes readily in solution. The diphosphine com-
plexes are novel but the PPh; species has been isolated from a substitution reaction
of [Cu(PPh,),]* with phen.”10:21

The uncoordinated natures of the anions are inferred from their IR absorptions. In
nitromethane the complexes display conductance which typifies a 1:1 electrolyte
(Table 1).22 In the *'P-NMR spectra, though the PF,~ septuplets are sharp
[J(PF) =713 Hz], resonances from the coordinated phosphines are broad, as expected
from quadrupolar relaxation.

Synthesis of other novel bis-chelating Cu(I) a-diimines could be motivated by the
ligand lability of the title bis(phen) complex. Emission and excitation spectral studies
of these potentially redox active systems are of some interest.
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