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N,N’-Bis( 3,s -di-tert- butylsalicy1idene)et hylenediamine H2L 
reacts with [Y(N(SiHMez)z)3(thf),1 in thf-hexane at 
ambient conditions to afford monomeric 
[YL{N(SiHMe2)2)(thf)], the X-ray structure determination 
of which reveals a strongly bent coordination mode of the 
anionic salen derived ligand. 

Tailor-made cyclopentadienyl, p-diketonato and binaphthol 
ligands dominate the ligand environment of organolanthanide 
complexes with promising relevance to catalytic processes.1-3 
Schiff-base ligands, in particular salen derivatives, have been 
extensively employed as a stereochemically rigid ligand 
framework in highly efficient homogeneous precatalysts of 
first-row d-transition metals.4 Use of flexible, easily tunable 
salen-type ligands should also put stimulus into the expanding 
field of organolanthanide catalysed transformations. However, 
hitherto the numerous studies on lanthanide Schiff-base com- 
plexation5 comprise relatively few examples in nonaqueous 
media.6 

Herein, we describe the synthesis and characterization of a 
highly hexane soluble yttrium-salen complex utilizing an 
extended silylamide route.7 [YL{ N(SiHMe2)2} (thf)] 2 was 
obtained quantitatively by reaction of [Y { N(SiHMe2)2}3 (thf),], 
1 with H2L, according to Scheme 1. Spectroscopic data and 
elemental analysis? for the product were consistent with the 
presence of both one thf and one bis(dimethylsily1)amido ligand 
in the vicinity of the metal centre. 

Crucial in the synthesis of this new type of discrete, 
mononuclear lanthanide complexes was the choice of an 
appropriate starting compound. Attempted preparation by the 
standard alcoholysis* of [Y { N(SiMe3)2}3] 3 with H2L led to the 
formation of an oligomeric, thf insoluble product 4.4 The 
enhanced steric flexibility within 1, originating from the 

sterically less demanding dimethylsilyl group and thf dissocia- 
tion, might be responsible for the successful isolation of 2. The 
bulkier trimethylsilyl group within 3 disfavours the intramole- 
cular approach of the second phenol moiety, and rotation around 
the ethylene bridge affords such kinetically controlled inter- 
molecular bonding within 4 (Scheme l).9 

The monomeric assembly of 2 was unequivocally established 
by X-ray crystallography (Fig. 1),§ although a symmetrically 
imposed disordering excludes a detailed discussion of bond 
lengths and angles. Complex 2 to our knowledge represents 
the first structurally characterized heteroleptic monometallic 
yttrium salen-type complex. 

The yttrium atom is six-coordinate, the ligands adopting a 
distorted trigonal-prismatic geometry. The yttrium oxygen 
(salen) distances of 2.16 A lie within the range of the terminal 
Y-O bond lengths in five-coordinate [Y(OC6H3But2-2,6)2(q5- 
C5Me5)] [2.096(4), 2.059(3) All1 and eight-coordinate [ { CuY- 
L’(N03)(MeZSO) } 21 [H4L’ = N,”-ethylenebis(3-hydroxysali- 
cylideneimine)] [2.29( 1) A 12 The Y-N [bis(dimethylsilyl)- 

of the amide precursor? Apart from mononuclearity, the most 
striking structural feature of 2 is the coordination mode of L2-. 
In contrast to most salen complexes of the d-transition4 and 
main group metalsl3 which possess a square-planar geometry, 
the large yttrium ion imposes a strongly bent coordination. The 
deviation from planarity is best seen by the displacement of the 
yttrium by 0.95 8, from the 02N2 least-squares plane and by the 
decreased angle between the two phenyl groups (logo). Such an 
out-of-plane coordination is routinely detected in porphyrin- 

amide] bond length of 2.27 k matches the 2.229(4)-2.276(4) 8, 
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Scheme 1 Reagents and conditions: thf-hexane,.20 O C ,  5 d; i, 1; ii, 3 

Fig. 1 Perspective view of the molecular structure of 2 (PLATON). 
Hydrogen atoms and the methyl groups of the tert-butyl substituents are 
omitted for clarity. For the same reason only one part of the disordered 
ethylene bridge is shown, the second half being created by the mirror plane 
through 0(2), Y, N(2). Selected interatomic distances (A) and angles (”): Y- 
0(1)  2.16, Y-N(2) 2.27; O(1)-Y-O(1A) 105,0(1)-Y-N(2) 126, N(1)-Y- 
0(1)  74, N(l)-Y-O(lA) 125. 
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2 -!-- [YL(OC6H3But2-2,6)(thf)] --- [YL{CH(SiMe&)(thf)] 

Scheme 2 Reagents and conditions: i, HOC6H3But2-2,6, hexane, room 
temp., 12 h; ii, Li[CH(SiMe3)2], hexane, room temp., 12 h 

5 6 

like c0mp1exes.l~ The salen ligand in 2 is sterically rather more 
demanding than the binaphthol ligand in [La(CH- 
(SiMe&} { l,l’-(2-OC6H2Buf2-3,5)2}(thf)3].15 The intriguing 
structural motif of 2 also suggests comparison to tied-back ansa- 
lanthanocene complexes such as [(R)-Y(q5-C5Me4)SiMe2 { q5- 
(-)-menthylCSH3 } { N(SiMes):! } ] which display catalytically 
highly efficient building blocks. 16 

Subsequent work addresses variation of the Schiff-base 
ligand and the lanthanide centre, reactivity of the Ln- 
N(sily1amide) bond and suitability of these complexes in 
catalysis. Preliminary substitution chemistry indicates a famil- 
iar pattern of reactivity as evidenced in the isolation of 5 and 6 
(Scheme 2). 
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Footnotes 
t All manipulations were performed under argon with rigorous exclusion of 
air and water. Spectroscopic data for 2: IR (Nujol, vlcm-1): 2045s, 1633s, 
1616vs, 1549s, 1535s, 1414m, 1341m, 1306m, 1275w, 1257m, 1242m, 
1200w, 1167s, 1058w, 1026m, 988m, 922w, 890m, 877m, 831s, 786m, 
758w, 746m, 677w, 638w, 608w, 525m, 442w. 1H NMR (400 MHz, C6D6): 
6 7.80 (2 H, s, CH=N), 7.70 (2 H, d, Ph), 7.06 (2 H, d, Ph), 5.00 (2 H, m, 
SiH),4.26(4H,m,thf),3.96(4H,s),2.90(4H,m,thf), 1.67(18H,s,But), 
1.36 (18 H, s, But), 0.28 (12 H, d, SiMe). I3C (100.6 MHz, C6D6): 6 169.9, 
164.8, 139.2, 136.5, 129.8, 129.7, 122.7, 70.4, 59.5, 35.7, 34.1, 31.8, 30.3, 
25.3,3.3.29Si (79.5 MHz, C6D6): 6 -23.80. Satisfactory elemental analysis 
was obtained for 2 (C, H, N). 
$ IR spectroscopy and elemental analysis confirm the presence of 
silylamide moieties in 4. Additionally, conventional synthetic methods such 
as salt metathesis of [LnC13(thf)J (Ln = Y, x = 3.5; La, x = 1.5) with Na2L 
or alcohol exchange of [Ln(OPri)3] with H2L also yielded oligomeric, thf 
insoluble products. 
9 Crystal data for 2: C40H68N303Si2Y, M = 784.07, orthorhombic, space 
roup Pnma, a = 12.148( 1). b = 22.520( l), c = 16.409(2) A, U = 4489( 1) i3, Z = 4, D, = 1.16 g cm-3, F(000) = 1680. IPDS (STOE) Mo-rotating 

anode (h = 0.71073 A), T = -80°C. The structure was solved by direct 
methods. A crystallographically imposed pseudo-mirror plane bearing the 
thf ligand and the atoms Y and N(2) causes disordering of the amide ligand, 

both tert-butyl groups, the thf ligand and the ethylene moiety, the latter 
having been resolved into two equally populated positions. Least-squares 
refinement of the model based on 2029 reflections [ IF, I > 20( 1 F ,  I )] and 
231 parameters converged to a final R (R,) value of 0.0575 (0.0540). 
Residual electron densities: +0.59, -0.54 e A-3. Atomic coordinates, bond 
lengths and angles, and thermal parameters have been deposited at the 
Cambridge Crystallograpic Data Centre (CCDC). See Information for 
Authors, Issue No. 1. Any request to the CCDC for this material should 
quote the full literature citation and the reference number 182/76. 
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