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Abstract

Divalent bis(phosphinimino)methanide lanthanide complexes of composition [{(Me;SiNPPh,),CH}Eul(THF)], and [{(Me;3SiN-
PPh,),CH} YbI(THF),] have been prepared by a salt metathesis reactions of K{CH(PPh,NSiMes),} and Lnl,. Further reactions of
these complexes with [K(THF), N(PPh,),] led selectively to the heteroleptic amido complexes [{(Me;SiNPPh,),CH} Ln{(Ph,P),N}-
(THF)] (Ln = Eu, Yb). The ytterbium complex can also be obtained by reduction of [{ CH(PPh,NSiMe;),} Yb{(Ph,P),N}CI] with
elemental potassium. The single crystals of [{(Me;SiNPPh,),CH} Ln{(Ph,P),N}(THF)] contain enantiomerically pure complexes.
As a result of the similar ionic radii of the divalent lanthanides and the heavier alkaline earth metals some similarities in coordination
chemistry of the bis(phosphinimino)methanide ligand were anticipated. Therefore, MI, (M = Ca, Sr, Ba) was reacted with
K{CH(PPh,NSiMej),} to give [{(Me3;SiNPPh,),CH}Cal(THF),], [{(Me;SiNPPh,),CH}SrI(THF)],, and [{(Me;SiNPPh,),CH}-
Bal(THF),],, respectively. As expected the Sr and Eu complexes and the Ca and Yb complexes are very similar, whereas for
the Ba compound, as a result of the large ion radius, a different coordination sphere is observed. For all new complexes the solid-state
structures were established by single crystal X-ray diffraction. In the solid-state the {CH(PPh,NSiMes),} ~ ligand acts as tridentate
donor forming a long methanide carbon metal bond. Thus, all complexes presented can be considered as organometallic compounds.
[{(Me3SiNPPh,),CH} YbI(THF),] was also used as precatalyst for the intramolecular hydroamination/cyclization reaction of different
aminoalkynes and aminoolefines. Good yields but moderate activities were observed.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

In the last 15 years, enormous progress has been ob-
served in the design and application of amido-metal
chemistry of the early transition metals. In the early stages
of this area cyclopentadienyl-analogous amido ligands
were studied for comparison with and for further investi-
gations of the well-known cyclopentadienyl moiety.
Today, the stable amido-metal bond is utilized in
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amido-metal chemistry to produce well-defined reaction
centers in transition metal complexes. In this way, the
reactivity of the resulting early transition metal com-
pounds can be specifically tailored to allow applications
in areas such as the activation of small poorly reactive
molecules, homogeneous catalysis, or organic synthesis
[1,2]. One synthetic approach among others is the use of
P-N ligands such as phosphoraneiminate, phosphini-
mines, and phosphinimides in main group and transition
metal chemistry [3-8]. Recently, the deprotonated deriva-
tives of the well-known bis(phosphinimine), CH,(PPh,N-
SiMes;), [9] have drawn the attention of a number of
research groups. It was shown that a monoanionic
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[10-13], and a dianionic species [14,15] ({CH(PPh,-
NSiMes),} = and {C(PPh,NSiMes),}?", respectively)
can be generated by deprotonation of the precursor
CH,(PPh,NSiMes),. The monoanionic species was used
as a ligand in main group and transition metal chemistry,
[16-19], whereas the dianionic ligand was reported by
Cavell and co-workers [17,20] to form carbene like com-
plexes with a series of transition metals and samarium.
Recently, we introduced the monoanionic phosphinimine
{CH(PPh,NSiMe3),}, into yttrium and lanthanide
chemistry. We have previously reported the synthesis of
a series of lanthanide bis(phosphinimino)methanide
dichloride complexes including yttrium, [{ CH(PPh,NSi-
Mes),LnClL], (Ln =Y, Sm, Dy, Er, Yb, Lu) [21]. These
compounds were obtained by the reaction of K{CH-
(PPh,NSiMes),} [12], with the corresponding yttrium or
lanthanide trichlorides. Furthermore, reactions with the
[{CH(PPh,NSiMes),} LnCl,], compounds have led to
the corresponding amido complexes, [{CH(PPh,NSi-
Mes),} Ln(NPhy),] (Ln =Y, Sm) [21], diphosphinoam-
ido complexes, [{CH(PPh,NSiMej3),}Ln{(Ph,P),N}Cl]
(Ln =Y, La, Nd, YD) [22], cyclopentadienyl complexes,
[{CH(PthNSlMC3)2}Ln(nS-CSHs)Z] (Ll’l:Y, Sm, Er)
[23], and cyclooctatetraene bis(phosphinimino) metha-
nide complexes, [{CH(PPh,NSiMe;),}Ln(n®-CsHg)]
(Ln =Y, Sm, Er, Yb, Lu) [24], which have been reported
by us. These derivatives were used as homogenous cata-
lysts for a number of different catalytic applications.
Thus, [{CH(PPh,NSiMes),} Ln{(Ph,P),N}Cl] are active
catalysts for the ring-opening polymerization of -capro-
lactone and the polymerization of methyl methacrylate,
whereas [{CH(PPh,NSiMe;),} LH(T]S-CgHg)] was used
as catalysts for the hydroamination/cyclization reaction.

In all lanthanide compounds we reported so far with,
{CH(PPh,NSiMes),}~ tends to show an uncommon
coordination mode. In the solid-state structures the
methine carbon atom coordinates via a long interaction
on to the metal atom. Thus, the six membered metalla-
cycle (N1-P1-C1-P2-N2-Ln), which is formed by che-
lation of the two trimethlysilylimine groups to the
metal center, adopts a pseudo-boat conformation
(Scheme 1). In one case the interaction between the
methine carbon atom and the metal atom was also ob-
served in solution. By using yttrium as metal center,
'J(C,Y) and a 2J(H,Y) coupling was reported. These
observations were also supported by DFT calculations
[21]. Thus, this class of compounds can be considered
as organometallic compounds. Motivated by these re-
sults we were interested to extend our studies on to the
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Scheme 1.

divalent lanthanides and to the heavier alkaline earth
metals. It is well known that the divalent lanthanides
and the heavier alkaline earth metals exhibit similar
ion radii, thus comparable coordination chemistry can
be applied. Currently in this field, there are limited re-
lated complexes containing the mesityl substituted
bis(phosphinimino)methanide,  {CH(PPh,N-Mes),} ™
ligand in the coordination sphere, which have been
reported by Hill et al. [25]. Best to our knowledge in this
area one Sm(II) complex, [Sm{CH(PPh,N-Mes),}»], the
related Ba compound [Ba{CH(PPh,N-Mes),},], and the
amido compounds [{CH(PPh,N-Mes),}>MN(SiMes),]
(M = Ca, Sr) are the only known compounds.

In this contribution, we present a full account of the
reaction of Lnl, (Ln = Eu, Yb) and MI, (M = Ca, Sr,
Ba) with K{CH(PPh,NSiMes),} as well as some further
reactions of the obtained mono iodine compounds.
Additionally the application of the ytterbium iodine
complex as a catalyst in the hydroamination/cyclization
is reported.

2. Results and discussion
2.1. Lanthanide iodine complexes

Reaction of K{CH(PPh,NSiMe;),} (1) with ytter-
bium and europium diiodide in a 1:1 molar ratio in
THF afforded the corresponding divalent lanthanide
complexes [{(Me3;SiNPPh,),CH}Eul(THF)], (2a) and
[{(Me;SiNPPh,),CH} YbI(THF),] (2b) as crystals in
good yields (Scheme 2) [26]. The potassium reagent 1,
which was described earlier [12] was used as starting
material to avoid coordination of lighter alkali halides
such as lithium chloride. The new complexes have been
characterized by standard analytical/spectroscopic tech-
niques, and the solid-state structures of both compounds
were established by single crystal X-ray diffraction.

The signal of the methine proton (6 1.91) in '"H NMR
spectrum of the diamagnetic ytterbium compound (2b)
is in the range of comparable trivalent lanthanide com-
plexes ([{CH(PPh,NSiMes),} YCl,], (6 1.93)) but shows

Scheme 2.



Download English Version:

https://daneshyari.com/en/article/1327229

Download Persian Version:

https://daneshyari.com/article/1327229

Daneshyari.com


https://daneshyari.com/en/article/1327229
https://daneshyari.com/article/1327229
https://daneshyari.com

