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Summary: The Eu diazabutadiene complexesMg)2Eu-
(DADBUu-t) and (GMes),Eu(DADGFs) (DADBuU-t= t-BuNC-
(H)C(H)NBu-t; DADGFs = C¢FsNC(Me)C(Me)NGFs) have
been prepared, and on the basis of characterization by X-ray
crystallography, magnetic susceptibility, atid NMR and IR
spectroscopy, it is concluded that the Eu oxidation states in
these complexes areé2 and +3, respectiely. In the case of
(CsMes),Eu(DADGFs), the internal redox process is seint
sensitve.

Diazabutadiene ligands are used extensively in d- and p-block
chemistry by virtue of their diversity of coordination modes
and interesting redox properties. Significantly less information
is available for diazabutadiene (DAD) complexes of the lan-
thanide elements, however. In the context of lanthanocene DAD
complexes, structurally authenticated examples comprigés(£
Yb(DADBuU-t) (1),! (CsMes),Yb(DADBU-t) (2),2 and (GMes),-
Sm(DADBuU+) (3)% (DADBu-t = t-BuNC(H)C(H)NBu+). For Figure 1. Molecular structure oft with thermal ellipsoids at the
each of these compounds, structural and spectroscopic dat&0% probability level (hydrogen atoms omitted for clarity).
indicate that internal redox chemistry takes place, and the
electronic structures of these complexes are best represented &
(CsRs),M"'(DADBuU-t)*~. Bis-indenyl complexes of ytterbium
have also been structurally characterized and display similar
behavior? In a study of 2,2bipyridyl and 1,10-phenanthrolene
complexes of substituted ytterbocenes, it has been shown thay@
the Yb oxidation state depends on the nature of the substituents
on the cyclopentadienide rin§sdowever, in the case of (€
Mes)Eu(bipy) the bipyridyl ligand was not reduced.

In the present communication, we report (i) the first structur-
ally characterized DAD complexes of europi@ngji) the
isolation and structural characterization ofEand E4™ DAD
complexes, and (i) a reversible solvent-mediated#aus"
redox reaction.

Treatment of (€Mes),Eu-OEL' with equimolar quantities of g e 2. Molecular structure o with thermal ellipsoids at the
DADBu-t and DADGFs (DADCeFs = CeFsNC(Me)C(Me)- 50% probability level (hydrogen atoms omitted for clarity).
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Table 1. Summary of Bond Distance Data for DAD Complexes

compound N(IYC(1) N@-C(@2) ClrC@ M-N1) M-NEQ) Cp-M Cp—M ref
(CsMes),Eu(DADBU) (4) 1.249(5) 1.256(6) 1.482(6) 2.745(3)  2.741(3)  2.6180(7) 2.6210(7) this work
(CsMes),Eu(DADCFs) (5) 1.354(6) 1.346(6) 1.437(6) 2.496(4)  2.521(4)  2.4423(13)  2.4619(5) this work
(CsMes),Yb(DADBU-1) (2) 1.339(4) 1.326(5) 1.398(5) 2.385(3)  2.394(3) 2
(CsMes),Sm(DADBUH) (3) 1.326(9) 1.320(8) 1.386(10)  2.480(5)  2.489(2) 3
uncoordinated DADB# ligand 1.269(2) 1.269(2) 1.477(2) 10
(CsMes),Ew-OEL 2.5344(6) 2.5250(7) this work

Scheme 1. Transformation of (GMes),Eu-OEt, into Complexes 4 and 5 upon Treatment with

DADBu-t and DADCs
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considerably shorter than that :(1.350(6) A). Furthermore,
the C—C bond distance id (1.482(6) A) is longer than that in
5 (1.437(6) A) and close to the value of 1.477(2) A reported
for the free DADBuUt ligand1©

Collectively, the structural data imply that only the DAEKg
ligand of5 has undergone reduction and consequently that the
oxidation states of europium id and 5 are +2 and +3,
respectively, as represented in Scheme 1. Such a view is
consistent with the fact that the average-#®ubond distance
in 4 (2.743(3) A) is longer than that B (2.508(4) A) on account
of the ionic radius trend Bt > Eu?*. As expected, the average
ring centroid-europium distances fof, 5, and (GMes)Eu
OE® follow the same trend. Note also that the-C and N-C
bond distances irb are very similar to those 2 and 3,

i}m
has taken place. N&H NMR signal could be detected for the
EW" complex 4; however, in the case db, a singlet was
detected ad —24.2 ppm (GDe) and is attributable to thi&lesCs
groups. This value is similar to the value 6f—19.7 ppm
reported for theMesCs protons of the europium(lll) complex
[(CsMes)Eu(OCMe)(u-OCMey)], by Evans et at!

The internal redox reaction that takes place in the formation
of 5 is solvent sensitive and can be made reversible. Thus,
removal of the solvent from a¢Dg solution of5 under reduced
pressure, followed by redissolution of the green solid in THF-
ds, results in the formation of a red solution. Monitoring of this
process by*H NMR spectroscopy revealed the disappearance
of the GMes peak of5 at & —24.2 ppm and the appearance of
the spectrum characteristic of the free DAFE ligand?© A

complexes that have been shown to have undergone intramovery broad resonance ai ~2.0 was also apparent and

lecular electron transfér

The structural assignments presented in Scheme 4 &émd
5 are also supported by magnetic susceptibility data. Thus the
magnetic moment values for crystallideand 5 (298 K) are
6.6 and 3.7ug, respectively. Typical values of ~@.0ug and
3.7-4.2 ug have been reported for other Euand Ed"
complexes} respectively. The proposed structures are also in
accord with IR andH NMR spectroscopic data. Thusexhibits
a characteristic €N stretching frequency (1620 c¥),*2 while
the absence of this vibration in the IR spectrunbaupports
the proposal that electron transfer into the G—C—N fragment

(9) Crystal data ford: CgoHsoEUN,, orthorhombic, space groupccn
a = 16.841(5) A,b = 22.372(5) A,c = 15.725(5) AV = 5925(3) A,
Z = 8,Dc = 1.324 g cm?, u(Mo Ka) = 2.136 mr’rTl R; = 0.0367,
WR, = 0.0784, GOF= 1.028. For5: CgoHgoEUF20N4, monocllnlc space
group C2/c, a = 36.315(5) A,b = 9.444(5) A, c = 22.422(5) A, b=
107.777(5), Z = 4,D. = 1.616 g cm®, u(Mo Ka) = 1.796 mnTl, Ry =
0.0413, WR, = 0.1185, GOF= 1.095.

(10) Haaf, M.; Schmiedl, A.; Schmedake, T. A.; Powell, D. R.; Millevolt,
A. J.; Denk, M.; West, RJ. Am. Chem. S0d.998 120, 12714.

(11) Evans, W. J.; Shreeve, J. L.; Ziller, J. Wrganometallics1994
13, 731.

attributable to the methyl protons of a THF-solvate@NI€s).-
Eu fragment. The foregoing spectroscopic data imply that the
displacement of the DAD§Fs ligand of 5 by THF-dg solvent
molecules is accompanied by electron transfer from the radical
anion [DADGsFs)*~ back to the Eu(lll) center. Stripping of the
THF-dg solvent in vacuo, followed by redissolution of the
residue in @Ds, restores the original spectrum &f

The foregoing observations serve to highlight the weak
electron-donating characteristics of the DA ligand toward
the Eu(lll) center of solvate® and the degree to which the
Coulombic interaction between the Eu(lll) cation and the
DADCgFs radical anion can be overcome by formation of two
Eu—O bonds in the complex @Mes),Eu(THF). Similar
solvent-mediated redox transformations have been reported for
DADBu-t and DADDIPP complexes of ytterbium supported by
CsMes and indenyl ligation (DADDIP= (2,64-Pr,CsH3)NC-
(H)C(H)N(2,64-Pr,CeH>)).24

Systems that undergo reversible and facile changes of
oxidation state via intramolecular electron transfer are of

(12) Kliegman, J. M.; Barnes, R. Kletrahedronl197Q 26, 2555.
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potential interest for the construction of molecular switches. We  Supporting Information Available: Experimental details,
are continuing to investigate the magnetic, electrochemical, andspectroscopic data férand5, and X-ray crystallographic data (CIF)
spectroscopic behavior of these and related systems in thisfor (CsMes).Eu-OEt, 4, and5. CCDC numbers 281946, 281944,
context. and 281945, respectively. This material is available free of charge

. . via the Internet at http:/pubs.acs.org.
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