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Abstract 

Several lanthanide(lI) and lanthanide(Ill) complexes of formula [Ln(LL’),X(thf),,] (LL’ = q’-N(RK(Bu’)CHR, R = SiMe,; X = Cl. 

II = I and Ln = Cc: I or Nd 2; or X = 1. II = 1 and Ln = Sm 3; or X = I. tt = 0 and Ln = Yb 41, [Sm(LL’),(thfJ] 5 and [YWLL’),] 6 have 

been synthesised by the reaction of the appropriate lanthanide(ll~ or lanthanidc(Il1) halide with two equivalents of I,$bis(trimethylsilyl)- 

I -nza-allyl-potassium [K(LL’)],,. Oxidation of 6 with Ag(OT0 al’t’orded [Yb(LL’)JOTI’)] 7 (Tf = SO,CF, ). The reaction of 6 with half an 

equivalent of I, yielded as the main oxidative product 4 but alw led to ligand couplin g. forming [RN=C(Bu’)CH(R)], 8. which wax do 
prepared by the reaction of [K(LL’)],, with I,. Treatment of 6 with two equivalents of PhCN yieldd the previously known f&.Gketiminattt 

[Yb(L’L”),] [L’L” = N(R)C(Ph)C(H)CtBu’)NR]. Complexes 1-8 were identified by C, H and N elemental analysis, multinuclear (‘H. “C. 
“‘Si(‘H}. “Yb or “‘F) NMR and mahs spectra. of which 3. 6 and 8 wcrc’ a.iditionally churacterid by hingle ca*y\tal X-ray diffraction. 
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K~J~\I*~/Y/s: l.itnthiu~ici~~~ I .3-Hi~(tri~~~~thyl~ilyl)- I -il/i~-illlyl~; ~‘ryM mucturc 

1. Introduction 

The ubiquitous q’-ally! ligand has been sllown to 
play an important role in many transition metal-media- 
ted reactions [ 1.21. In recent years, tile chemistry of 
heteroa!!y!metn! complexes has attracted great interest; 
in these complexes the metal tends to bond asymmetri- 
cally to the ligand because of the differing electronic 
nature of the heteroatom. Among the latter are oxygen, 
phosphorus or nitrogen. Several q’- 1 -oxa-allyl- and q’- 
1 -phospha-allyltransition metal complexes have been 
reported [3-g]. Heteroally! species containing two ter- 
minal nitrogens (i.e. q’- I ,3-diaza-ally Is) or one cen- 
trally located nitrogen (i.e. TJ’-2-aza-allyIs) have also 
been prepared [9-I I]. The former include the well- 

; Corresponding author. 
Transformation of the bis(trimethyisilyl)methyl into the I-anal- 

lyl and P-diketiminato ligands. pllrt 6. For Part 5. see Ref. [-II]. No 
reprint uvailable. 

kllown N,N’-hi~~tritn~tliy!si!yl~bc~~~n~i~idina(o !i~~;lnds 
L-b-R'c,,I-I,c(NR),]- (R = SiMe, and R’ = H,C Me, 
OMe, CF1 or Ph). from which inter ulia II series ot 
Gelement cmplexes hus been made [ IS- 181. Numerous 
q I- I -aza-allylmeta! complexes of alkali metals [ I%-231 
and transition metals [25-271 have been synthesised and 
structurally characterised. 

We have recently reported that the reaction of 
MCHR, (M = Li or K, R = SiMe,) with Bu’CN af- 
forded the appropriate metal complex containing tile 
I .3-bis(trimethy!si!y!)- I -aza-ally! ligand [ 9 I- 
N(R)C(Bu’)CR] _ ( = [LL’]- ) [~!ts,~], and we have syn- 
thesised and structurally characterised the corresponding 
lithium, zirconium arid thorium complexes, [Li(LL’ )I2 
[%I, ~crc~-[Zr(LL’)2C12] [X30], [{zrtLL’)c!,(~-c!)~l 
[30] and rcrc-[Th(LL’),C!,] [3!]. Some of these papers 
are Parts 2 [30], 3 [29] and 5 [31] of this series; Part I 
[32] dealt with a uranium P-diketiminate and 1,3-diaza- 
allyls of potassium and uranium, while Part 4 [33] dealt 
with P-diketiminates but also I-aza-allyls of tin(II). 
!ead(II), iron( cobalt(U) and copper(I). 
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The work described in this paper is concerntd with 
the use of the I-aza-ally1 ligand in lanthanide chemistry. 
we have previously briefly communicated the prepara- 
tion ;ind X-ray structure of fYb(LL’ ): ] 6 [MI; WC report 
here details, including new data on 6 and the synthesis 
and characterisation of other lanthanide(lll) and wmiw- 
ium( II) bis(trimethylsilyl)- 1 -a~-ally1 complexes. 

2. Experimental details 

All manipulations were carried out under vacuum or 
argon by Schlenk techniques. Solvents were dried and 
distilled over potassium-sodium alloy under argon prior 
to use. The foliowing compounds were prepared by 
known procedures: MCHR, (M = Nn or K) [35], 
[K(LL’)],, [28], CeCI i [Xl, NdCI, [36], TmlJthf), [37], 
Ybl, [37], Ybl, [38] and Sml,(thf)l [39]. Others were 
purchased, and purified by standard procedures. Micro- 
analyses were carried out by Medac Ltd. (Brunei Uni- 
versity). NMR spectra were recorded with Bruker 
WM250, WM360 or WMSOO instruments. Mass spectra 
were recorded on rl rP~sons VG Autospec mass spec- 
trometer operating in the El mode at 7OeV. 

2.2. Svrrtlwsis of 1 Cd 1.L’ I2 Cl thf3 I t I I . 

A colourless solution of [ K(LL’ )I,, ( I .7 g, 6. I mmol) 
in tctruhydrofuran (SO ml) was added to a stirred sus- 
pension of Cccl 1 (0.75 g, 3.04 mmol) in tctrahydrofuran 
( IO0 ml). 7%~ mixture was stirred ut room temperature 
for i 2 h and rct’luxc’d for another I2 II, Icaving a yellow 
solution and u white precipitate which was filtered oft’. 
Solvent was removed from the t’iltrute in wcuo and the 
yellow residue was extracted with hexane (SOml) and 
tiltercd. The volume of the filtrate was reduced under 
vucuum to C(I. IO ml. Cooling to -30°C afforded the 
title compound 1 (I .4g, 63%) as a yellow powder. 
Anal. Found: C. 46.4; H, 8.84; N, 3.87. 
C!, H,,CIN,OSi,Sm Calc.: C, 46.9; H. 9.00: N, 3.9 I r/c. 
MS: /11/e 660 (1.5%. [M - thf] + 1: 587 (18%. [M - 
SiMe,]’ 1; 603 (12%. [M - Bu’]’ ): 228 (22%. [(LL’) - 
Me]’ ): I86 (loo%, [(LL’) - But]+ 1; 73 (96%. 
[SiMe,]‘). 

2.3. Sythe.sis of’ 1 AM LL’ I, Cl{ thjl 1 (2) 

A colourless solution of [K(LL’)],, (0.5 g, 1.77 mmol) 
in tetrahydrot’uran (SOml) was added to a stirred sus- 
pension of NdCl 3 (0.22 g, 0.88 mmol) in tetrahydrofuran 
( lOOmI). The mixture was stirred at room tenlperaturr: 
for 12 h and retluxed for another 8 h, leaving a blue- 
green solution and a white precipitate which was fil- 
tered off. Solvent was removed from the fjltrate in 

vacua and the yellow residue was extracted with hexane 
(SOml) and filtered. The volume of the filtrate was 
reduced under vacuum to ca. IO ml. Cooling to - 30°C 
afforded the title compound 2 (0.5~~ 77.8%) as a blue 
powder. Anal. Found: C. 46.0; H, 8.66; N, 3.65. 
C,,H,,CIN,NdOSi, Calc.: C, 46.6; H, 8.94; N, 3.89%. 
MS: ttz,‘e 664 (O.OS%, [M - thf] + ); 591 (2%, [M - 
SiMe,]‘); 607 (IO%, [M - Bu’]+); 228 (IS%, [(LL’) - 
Me]+); I86 (8X%, [(LL’) - Bu’]+); 73 (loo%, 
[SiMe,]’ ). 

A colourless solution of [K(LL’ >I,, ( I .2 g, 4.27 mmol) 
in diethyl ether (SOml) was added to a stirred suspen- 
sion of Sml,(thf), ( I .43 g, 2. I mmol) in diethyl ether 
( lOOmI). The mixture was stirred at room temperature 
for 36 h, leaving a yellow solution and a white precipi- 
tate which was filtered off. Solvent was removed from 
the filtrate in vacua and the yellow solid residue was 
extracted with pentane (75 ml) and filtered. The filtrate 
was concentrated to ca. IO ml. Cooling to - 30 “C af- 
forded the title compound 3 ( I .Og, 57%) as orange 
crystals. Anal. Found: C, 38. I ; H, 7.37; N, 3.54. 
Cz,HJN,OS,Sm UC.: C, 40.3; H. 7.73; N, 3.36%. 
MS: ttt/e 764 (l.S%, [M - thf]+ ); 638 (2% 
[Sm(LL’),]‘); 521 (36%. [Sm(LL’)I]‘); 394 (13% 
[SmILL’)j’ ); 228 (22%. [(LL’) - Me]’ ); I86 (920/o, 
[<LL’) - Bu’]+ 1: 73 (100’;1, [SiMe,]’ ). 

l%c reaction ol’[K(LL’)],, (0.7 g, 2.4 mmol) with Ybl I 
(0.62 g, I. I2 mmol) using the procedure described for 3 
at’li~rded the title compound 4 (O.hp. 58.2 mmol) as dark 
red crystals. Anal. Found: C, 36.2; H, 7.17; N, 3.48. 
CzlH,,IN,Si,Yb Calc.: C, 36.7; H, 7.19: N, 3.57%. 
FqS: m/v 786 (8%, [Al]‘): 658 (28%, [ A4 - I - I] I- 1; 
543 (IS%, [M-(LL’)]+); 486 (13%. [YWLL’II -- 
Bu’]+); 316 (32% [Yb(LL’)]+); 243 (32%. [(LL’)]+); 
228 (70% [(LL’ ) - Me]’ 1; I86 (94%. [(LL’) - Bu’] + ); 
73 ( 100%c. [SiMe,]” ). 

A colourless solution of [K(LL’)],, (0.92 g, 3.26 mmol) 
in tetrahydrot’uran (SOml) was added to a stirred 
green-blue solution of Sml ,(thf), (0.9 g, I .6S mmol) in 
tetrahydrofuran ( IS0 ml). The mixture was stirred at 
room temperuture for I8 h; the colour of the solution 
became red-brown. After filtration, solvent was re- 
moved from the filtrate in vacua to yield a green solid 
which was extracted with pentane and filtered. The 
filtrate was concentrated to ca. 5 ml. Cooling to - 30°C 
afforded the dark green crystalline 5 (I .O g, 83.2%). 
Anal. Found: C, 47.1; H, 8.86; N, 3.80. 



C1,H,,,N,OSi,Sm Calc : C. 47.5; H. 9.12; N, 3.08%. 
NMR: ‘H (C(,D(,, 25°C): c‘i - 2.95 (s. 9H, SiMe,). 
-2.21 (s, 9H. SiMe,). 9.28 (s, 1)H. Bu’). 39.47 (s. IH. 
CH), 3.85 (s. 2H. thf). ---3.-W (s, 2H. thf). “C{‘H) 
(C LJ,. 25 ‘CJ: CS - 39. IS d -3X.26 (SiMe, ). S6.-lI 
(d.” C Mu, ). 22.06 (d. CMe, ). 52.2 1 (CH). 303.65 
(Bu’CN), 16.16 and -32.00 (thf). “‘Si{‘H} (C,,D,, IS% 
+ C,H5CH 3 85%. 25 “C): S 83.74 and 79.-l. MS: ttt/e 
636 (7.X&, [M - thf]’ ): 579 (0.2%, [Sm(LL’)? - 
Bu’]’ ); 393 (5% [Sm(LL’)]’ ): 228 (23%, [(LL’) - 
Me] i ); I X6 ( IOO’ic, [(LL’) - Bu’]+ ); 7’ (98%. 
[SiMe,] + ). 

A solution of [K(LL’)],, ( I .% g, 6.8 mmol) in diethyl 
ether (SOml) was added to a stirred suspension of Ybl, 
( I .-C-l g, 3.37 mmol) in diethyl ether ( I SO ml). The mix- 
ture was stirred at room temperature for 2411, leaving ;L 
red solution and ;1 white precipitate which was filtered 
off. Solvent was removed from the filtrate in V;LCUO aid 
the residue was extracted with pentane (3Oml) and 
filtered. The volume of the filtrate was reduced to a. 
5 ml and cooled to - 30°C to yield the title compound 6 
(2. I g, c)S% ) as dark red crystals. Anal. Found: C, 42.7; 
H, 8.5-C; N. 3.20. C2,H,,N,Si,Yh Ca!c.: C. 43.8: H. 
8.58: N, -c.26%. NMR: ’ H (C,D,. 25 “C): S 0.26 (d. 
9H, SiMe,). 0.33 (d. 91-L SiMe,), I.21 (d. 9H. Bu’). 
3.84 (d, I H, CH). “C{’ h} (C,,D,, 25 “C): 8 I .09 (d, 
SiMe,). 4.60 (d. SiMe 1 ). X).-Cc) (d, C M~J, ). -! I.22 (cl, 
CMe l ), 77.9 and 80.00 (CH. ‘.I,., ‘, = 17.0 HI), I9250 
(Bu’CN). “‘Si{’ H} (C,,D,, 15% + C,,H5CH A XS’/c, 
2s “C): cs - I U, - 1-U. - 20.0 and - 2 I. I * “’ Yh 
(c,, I),, IS% + C,,H ,CH J t(S’/(, 25 “C): cci X2c).S7 ( 11” > 
= 42 H/.), t(20.03 ( \\‘I 2 = S-c Hy). MS: ttt/c’ 0.48 C3h-i 
[/VI]‘); -l.IA (XV;/r’, [Yb(LL?]‘); IX6 (78%. [(LL’)- 
Bu’]+ ): 73 ( 100%. [SiMc,] ’ ). 

A solution of NacHR, (0.8 I g, -1.3 mmol) in diethyl 
ether (SO ml) was added to LL suspension of YbI 2 (0.92 g, 
2. IS mmol) in diethyl ether (SO ml). The mixture was 
stirred at ca. 25 “C for 2 days and the resulting white 
precipitate was filtered off. To the filtrate was added 
Bu’CN (0.48 ml, A.3 mmol) by syringe. The mixture was 
stirred for 20 h, and the colour of the solution gradually 
changed to dark red. Solvent was removed from the 
solution in v~uo and the resultant red residue was 
extracted with hexane (201~11) and filtered. The filtrrtte 
was concentrated to ca. 5 ml. Cooling to - 30°C af- 
forded red crystalline 6 (0.6g, 42%). 

2.8. Rcwctiou of 1 YMLL’I, / (6) with A,$ OTtI 

Solid Ag(OTf) (Tf = SO,CF,) (0.37 g, I .S2 mmol) 
was &led to a stirred solution of 6 ( ! -0 g, 1.52 mmol) 

in toluene (75 ml). The mixture was stirred at room 
tt‘mptlrature for 12 h and a silver mirror was formed on 
the walls of the Schlenk flask. The col:m- of the 
solution changed from dark red to light pink. AftcI 
filtration. the filtrate was concentrated to C;L. S ml. cool- 
ing to -30°C afforded [Yb(LL’)2(0Tf)] 7 (0.Q. 39%) 
a ;L pink powder. Anal. Found: C, 36.5; f-l. 8.53; H, 
3.31. C,,H5,F3N,03SSi, Calc.: C, 37.2; H, 6.99; N, 
3.47%. MS: ra/e-808 (30%, [Ml’); 659 (S75’+, [M - 
(OTtI]‘); 565 (100%. [M - (IX)]‘); so8 (77%. 
[Yb(LL’)(OTf) - Bu’]+); 416 (42%. [YWLL’)]‘); 228 
(50%. [(LL’) - Me]’ ); 186 (W;/c, [(LL’ ) - Bu’]+ ); 73 
(90%, [SiMe,]’ ). 

A brown solution of I2 in diethyl ether ( 10.0 ml of a 
0.03 mol dm _ ’ solution in Et,O, 0.3 mmol) was added 
to a stirred red solution of 6 (0.4g, 0.6 mmo!) in diethyl 
ether (SOml). The mixture was stirred at room tempera- 
ture for I2 h. leaving ;L pink solution. Solvent was 
removed in VW.IO from the solution and the red solid 
residue was extracted with pentane (301) and filtered. 
The volume of the filtrate was reduced under vacuum to 
ca. 5 ml. Cooling to - 30 “C afforded pink needles 
identified as 4 (0.3 g. 63.3%). From the mother liquor. a 
mixture of pink needles 4. red cubic crystals (tract‘ 
amount) and white crystals identified II s 
[RN=c(BU’)CH(R)], (R = SiMc,) (9) (a trace amount) 
were further isolated. 

PhCN (0. I3 ml, I.25 mmol) was addcd by ;I syringe 
to ;I red solution of 6 (0.3g. 0.61 mmol) in diethyl cthet 
(SO ml) tit room temperature. There was an immediate 
colour change from red to blue, then to green. The 
mixture was stirred at room temperature !‘or I2 h. Sol- 
vent vus removed in v~lcuo and the resultant green 
residue was dissolved in hexanc (5 ml). The solution 
was reduced undc; vacuum to C;I. 3 ml and cooled to 
- 30 “c. yielding dark ,green crystals which were identi- 
fied by ’ H, “C and “’ Yb NMR spectra as [Yb(?l!l’),] 
[L’L” = N(R)C(Ph)C(H)C(Bu’)NR. R = SiMe,? (().33g. 
63% ). 

A solution of I7 in diethyl ether (62 ml of ;I 
0.03 mol dm--’ soIuti& in Ft,O, I .86 mmol) was added 
to 11 stirred solution of [K(LL’)],, ( I .OS g, 3.73 mmol) in 
diethyl ether ( 100 ml). The red-brown colour was im- 
mediately discharged: the mixture was stirred for 8 11, 
leaving 2 cloudy milky suspe.risiort. After filtration. the 
filtrate was concentrated to ca. IO ml. Cooling to - 30 “C 



[Sm(LL’ J2 Nthf)] (3) [Yb(LL’&] (6) [KN=C(BU')CH(R)], (8) 

Formulo C,,H,,lN,OSi.,Sm C,,H5,N,Si,Yb C2,H5,N,Si, 
M 834.4 658.1 XZ4.h 

triclinic. Pi (?Jn. 21 monoclinic 1’2 ,/c (No. 14) triclinic Pi (No. 2) 

I I. 163(6), 12,300( I). 17.03W) 19.X90(6). 16259(J). 23.095(5) 9.OSW). 9.79-w. 1025x3) 
75.83( I). 88.32(3), 63.240) 90. Il4.90(2), 90 93.90(4), lOl.76W. I 1457(S) 

UtA‘).Z. D,(scrne’) 
T(K) 
F(W)) 
X-radiation 
j.k(cm-‘) 
Crystd site (mm’ 1 
ti “Id, (“1 
Total unique wtleotions 
Significant retlections [IF’1 > 2dF’)] 
R. IT” 

2015. 2, I.38 
293 
x50 
Mo KU 
23.6 
0.4 x 0. IS x 0.2 
25 
70x5 
6172 
0.030. 0.039 

6774.2. 8, I.29 707.4, I, I .Ol 
I73 293 
2720 270 
Mo KU Cu KU 
29.0 18.3 
0..3 X 0.3 X 0.3 cut from nwdle 0.2 x 0.2 x 0.’ 
22 7s 
8629 3711 
4612 1559 
0.066. 0.067 0.050, 0.060 

“IV = ~J~FJ - l~‘lI,/1:<lFJ,: R’ = [CwtlFJ - lFII)-‘/CWJ)‘l I. 

afforded the white microcrystalline 8 (0.6 g. 66%). Anal. 
Found: C, 58.8; H. i 1.6; N, 5.62. C,,H,,N,Si, Calc.: 
C. 59.4; H, 1 I .4; N, 5.78%. NMR: ‘H C&D,, 25 “0: fi 
0.16 (s, 18, SiMe,). 0.37 (s. 18H. SiMe,). 1.16 (s, 18I-L 
Bu’), 3.50 (s, 2H, CH). “C{‘H) CC,D,. 25°C): S 2.01 
(SiMeJ, 2.79 (SiMeJ, 29.86 (C Mq), 43.66 (CMe,), 
42.66 (CH), 186.46 (Bu’C=N). %i(‘H) <C,D, 15% + 
C,H ,CH J 85%, 25 “Cl: cci 4.7, - 16. I. 

2.12. X-rcry wwtwc~ clt~t4r7,1irrtrtiorr jbr IStriUX & I( thf31 
f3), 1 YI,UJ.‘)J 1 (6) cud /RN = CfBu’KH(R)/, (8) 

In each CM, unique tlatu sets wc’rc collected from a 
crystal soulod in a capillary under urgon on an Enral’=- 
Nonius CAD4 dit’frnctometer in the fb-2 tj mode with 
monochromutcd radiation; Mo KU for 3 and 6 and Cu 
K OL for 8. Two stundurd retlections monitored every 

2 KCHK! t ? Uu’CN 

S&me I. Rcupents and conditions: i, LnCl, (Ln = Ce or Nd). [hf. 
~tlux. 12h: ii. SmIJthf),. Et,O. 36h. 298K; iii. Ybl,. Et,O, 361~. 
198K: iv. Sml,(thf),. thf, l8h. 2OHK; V. Ybl,, Et,O, 24k. 29gK; 
vi. I /2 1,. Et,O. I2 h, 298 K: vii, A&OTT), t&&e. IZh, 298 K. . 
viii. 2 PhCN. Et,O. I2 h, 298 K; ix, 2 BdCN. Et,O, I 2 h, 298 K: x. 
I,. Et,O, Xh. 29t(K. 

hour showed no significant change. Data were corrected 
for Lorentz and polarisation effects (Lp), and also for 
absorption for 3 and 6 based on psi-scan measurements 
[40]. Reflections with 1 F’I > 2 a( F’), where U( F’ ) = 
(a ‘( I) + (0.04/)1}‘/‘/Lp, were considered observed. 

Each structure was solved using the heavy atom 
routines (3 and 6) or direct methods (8) of SHELXS-86 
[41]. Non-hydrogen atoms were refined with anisotropic 
thermal parameters by full-matrix least-squares using 
programs from the Enraf-Nonius MOLEN package. For 
6, only Yb and Si atoms were anisotropic. For 3 and 6, 

Fig. I. X-ray structure und atom Iubelling scheme for [Sm(LL’I1 Nthf)] 
(3) (LL’ = q’-N(RUBu’)CHR. R = SiMe,). 



Tahk 2 
Selected intramoltxular distance5 tk> and angles (“) with estimated 
standard deviations in parentheses tbr [Sm(LL’ 1: Ifthf)] (3) 

Hor11ls 

Sm -1 3.0921 I ) Sm-0 3.352(3 1 
Sm-C( I) 2.X76(4) Sm-432) 2.772f.3) 
Sm-N(3) 2.31 l(3) Sm-C( IX) 2.8143) 
sm-a 19) 2.791(-I) Sm-N(3)) 2.34X(3) 
CY I )-C(Z) I .372(S) C(2b-N(3) I .403(h) 
C(IX)-(319) I .370(7) C( 19)-N(X) I .380(S) 

hl,f&3 
I-Sm-0 X2.7h(KJ C\ I b-Sni-432) 2X.0( I 1 
C( I b-Sm-N(3) 53.3 I) C(Z)-Sm-N(3) 30.3( I 1 
N(3bSm-N(X)) 112.1(l) C( I XI-Sm-C( 19) 2x.x I) 
C( I I?)-Sm-N(X) 5.3. I( I) C( IL))-Sm-N(20) 29.h( I ) 
CY I )-C(2)-N(3) xi.4 2 1 Sm-N(3)-C(2) 93.X) 
Sm-C( I b-C(Z) I I X.0(3) C( IX)-C( 19)-N(3)) Il7.1(4) 
Sm-N(3))-C( 19) 9332) Sill-C( I xb-C( IO) 74.9(Z) 

the hydrogen atoms were held fined at calculated posi- 
tions with U,,,, = I .3 U& for the parent atom. except for 
HI and HI8 in 3 which were fkd at positions from a 
difference map. For 8, H atoms were freely refined 
isotropic. 

Further details are given in Table I. 

3. Results and discussion 

The synthesis and some reactions of the 1.3~bis(tri- 
methylsilylkq’- 1 -aza-allyllanthanide complexes are il- 
lustrated in Scheme I [LL’ = N(R)C(Bu’)CHR, L’L” = 
N(RKXPh)C(HK(Bu’)NR, R = SiMe,]. 

Table 3 
Fractional iltonlic coordinates and eqtliv;dcnI kotropic thermal purametttn for [Sn(LL’ 1, Ifthf)] (3) 

Sin - ().249X(H2) - 0.02259(‘) - 0.2 1723 I 1 0.03 I ( I ) 
I - 0 43X37(3) . - _ -0.15378(3) -0.15571(2) O.OhM I 1 
Sit I ) --0.19219(12) - 0.23643( IO) - 0.403SS(7) O.(W I 1 
Si(3) 0. I2827( I I 1 - 0. I7XS4 I I ) -().19613(X) 0.017( I 1 
Siq.3) - 0.5732 I ( IO) O.‘oWY I I ) - 0.3 I I lO(7) 0.043( I) 
Sit-l) -- 0.2(M9( I I 1 0.2339(K IO) -0.35200~x) 0.019( I) 
0 - 0.2 I I‘)(3) - 0.04%(2) -- 0.07 I X( 2) 0.0342 1 
(‘( I ) -- 0. I3.30(4) -O.lUl7(3) - 0..320.3(‘) o.o.w3 1 
C(Z) -- o.osxo(4) W-175( 3 1 - 0.24S9(‘) O.O.W3) 
N(3) - 0 077.3(3) . _ - 0.172~~(‘) -0.20X7(2) O.O.\A(L?) 

(‘(4) - O.OI 5x5) - O.M7( 3 1 0 I‘M’(‘) _ . 
0:‘70’(3) 

O.O.sI~.J) 
(‘(S) 0. I IOY~I~ O.-l.W~(-l) 0.070(3) 
( ‘( (1) O.OI _19(fJ) 0.4009(4) ~0.1071(3) 0,0hh(4 1 
C(7) 0. I254h) O.-K,W1) -- 0.“00(1) _L 0.077( 5 1 
C’(H) ‘-o..Wll(s~ - ().3I.~(-l) -- ().3X72(.? 1 ().077(-l) 
C(9) -tKxVil(s) -- 0.0997( 5) 0.4032(3) O.OC~3(4) 
c‘( IO) - 0.0550(6) -- 0.372(1(.5) - 0.3341~3) O.O7h(S 1 
(‘(1 I) 0.0040(4) - O.OM,i 4) - 0.1757(3) O,Oh3(3) 
C(l2) 0.2490(S) --0.301x(5) --0.I()XH(4) 0.073 5 1 
(‘(1.3) ().2175(S) - 0. I974(1) -0.2X94-1) 0.0x2(5 1 
C( I-4) - ().32Oh(S) -0.0121(5) -().()lxI(3) O.(M~3(4, 
(315) - ().2X3h(S) - O.l32S(S) O.(M7(K 3 1 ().07S(S) , 
aIt --0.1287(S) - 0. I99341 ().OSS7(3) OMS(4) 
C(i7) - O.OXXK(4) - O.I27S(-l) --0.017s(3) 0.052(4) 
C(lto -0.3x.3 l(3) 0.203 l(3) _() 3933(1) .__a_ a 0.041(3) 
a 19,) - O..37K9(4) I).‘33h(3) - 0 “WI!) *__. 0.(x37( 3) 
N(X) - 0.2792( 3) 0. I X’O( 3 1 - 0.274S(2! 0.037(2) 
c’(21) - 0.4W9(4) 0.08444) - O..3~~Xl(3) o.oW.lr 
C(2) - 0.7 15X(-1) ().1675(S) --027K33) 0.070(J) 
C(3) - (M-Ma 5 1 O..V9h(S) -- 0.32(30(3) 0.(!73( 5 1 
C(2-4) -- 0. I Oh-M s 1 0. I It143) - 0.3009(3) 0.069(4) 
cm) - 0.0905(5 1 0.30-M(S) - 0 3’hY-l)) . - _ 0 083(S) 
CT%) -().3329(h) 0.3’733(5 1 -0.4X2(3) 0.092(h) 
C(27) - 0,3h98(4) 0.3 I74 3 1 -0.17343) O.OSl(3) 
C(ZX~ - O.-Ih77(S) 0.3393(4) --0.10X9(3) 0.0~~9(3) 
C(29) -0 3’73(5) 0.X10(4) -0.l333) ().(Wi(4) .“._ _ . 
cm) -0.3070(h) 0.4axo(4~ - 0.3 I S(3) O.OX(KS 1 

UC,, is defined 35 one third of rhe trace oi the orthogonakd U,, kaor. . 



Reaction of C&I, or NdCl, with two equivalents of 
1.3-bis(trimethylsilyl)-q’- 1 -aza-ally I-potassium. 
[K( LL’)],,. in tetrahydrofuran under reflux yielded yel- 
low [Ce(LL’J2Cl(thfJ] 1 or blue [Nd(LL’),Cl(thf)] 2. 
Each was isolated from hexane as a microcrystalline 
solid. Both were very soluble in ether and hydrocarbon 
solvents, and were extremely air- and moisture-sensi- 
tive. The reactions were fairly slow and refluxing was 
required. 

Using the lanthanide(II1) iodide as starting material. 
two bis[l .3-bis(trimethylsiiyl)-q’-l -aza- 
allyl]lanthanide(lII) iodide complexes. [Sm(LL$ I(thf)] 
3 and [Yb(LL’)? I] 4 were prepared. The reactions pro- 
ceeded readily without refluxing, and the resultant prod- 
ucts had better crystallinity: both 3 and 4 afforded X-ray 
quality crystals. Since compounds 1-4 are paramag- 
netic, their ‘H NMR spectral signals were very broad 
and are difficult to assign. Compound [Sm(LL’), I(thf)] 
3 was authenticated by single crystal X-ray diffraction. 

The molecular structure of 3 and the atom numbering 
scheme arc shown in Fig. 1. Selected bond distances 
and angles and atomic coordinates are presented in 
Tables 2 and 3 respectively. 

m2 molecular structure. taking each ILL’] ligancl ilh 

o,:cupying &her a single or a CW-chelating site, showh 
a distorted tetrahedral or octahedral geometry rcspcc- 
tib ely around the samarium atom: howcvcr. the attach- 
tn:nt of the Sm to theC, 9 * ?? C, ?? ?? . N moiety cm -- 

Molecule A 

perhaps best be described as involving $-bonding. The 
bond distances between samarium and the two carbons 
i terminal C , and central C,) are similar. Sm-$, 
2.X76(4) [2.814(3)] and Sm-C, 2.772(3) [2.791(4)] A: it 
is noteworthy that the latk”;r is slightly the shorter. as is 
the case for classical r(‘-allyls. e.g. of Pd(I1) [42]. 

Reaction of SmI,(thf), or Ybl? with two equivalents 
of [K(LL’)],, in diethyl ether yielded (iit or v in Scheme 
I) the bis($- 1 -aza-allyl)lanthanide(I1) complexes 
[Sm(LL’),(thf)] (5) and [Yb(LL’),] (6). Complex 6 had 
previously be prepared (ix in Scheme I) by the reaction 
of [Yb(CHR,),(OEt &] (R = SiMe,) [34] with two 
equivalents of &‘CN in diethyl ether. 

Complexes 5 and 6 were extremely soluble in ether 
or hydrocarbon solvents. Complex 5 was red-brown in 
thf. green in diethyl ether or a hydrocarbon and was 
isolated as green microcrystals from pentane. Complex 
6 readily crystallised from pentane as red crystals. 

Each of the complexes 5 and 6 was characterised by 
C, H and N elemental analysis and ‘H, 13C. “‘Si{’ H} 
and “I Yb (for 6) NMR spectroscopy and mass spec- 
trometry. Complex 6 was also authenticated by single 
crystal X-ray diffraction. Unlike the Sm(II1) analogue 3. 
complex 5 showed very sharp ’ H NMR spectral signals, 
although the chemical shifts appeared over a wide range 
( - S to 40 ppm). The integration of the ’ H NMR spec- 
tral peaks confirmed 5 to he a mono-thf adduct. 

The diamagnetic complc; I 6 showed uncxccptional 
’ 1~. ’ k{’ t-l), -“Si(’ H} and Yb{’ H) NMR spectra in 
C,, I),,, bUl CilCll group gilVC rise lo two signals. which is 
attrihutcd to the asymmetry of’ the [LL’] lipand (C-3 of’ 
the I-aza-ally1 lipand is a chiral centre, causing the 

C(l6b) 

Ct19b) 

Cl4b) 

C(Sb) 

Molecule B 

Ct7b) 

R = SiMc,]. 



Selected intramolecular distances (A) and angles (“) with estimated standard deviations in parentheses for [YMLL’),] (6) 

ROllk 
Molecule A 
Yb-N( I ) 2X6( 13) Yb-N(Z) 2.344 12) 
Y b-U 1) 2.78(Z) Yb-C(2) 2.6X(Z) 
Yb-(33) 2.83(2) Yb-C( 1.3) 2.66(Z) 
Yb-C( 14) 2.63(Z) Y b-C(3)) 2.90(2) 
Si( I )-C(2) I .86(Z) Si(2)--N( I ) I .69(Z) 
SK+)--N(2) 1.729(15) Si(3)-C( 14) I .X7(2) 
c(l3)-Ct21) l.S7(3) a I )-C(9) I .S3(3) 
C(l3)-C(l3) I.36(3) N(2)-C( 13) I .35(3) 
C( I )-Cc9 I .3X(3) N( I 1-U I ) I .36(Z) 

Molecule R 
Yb(b)--N( I b) 
Yb(b)-C( I b) 
Yb(bkC(4b) 
Yb(b)-C( l4b) 
Sit I b)-C(Zb) 
SUbI-NQb) 
C( l3b)-C(2 I b) 
C( I3b)--C( l4b) 
C( I b)-C(‘b) 

Ai& 
Molecule A 
N( I I-Yb-N(Z) 
N( I I-Yb-C( I ) 
N( I )-Yh-C(4) 
NW-Yb-C( 13) 
NW-Yb-C(X) 
C(I)-Yb-C(2) 
C( I3)-Yh-C( 13) 
a l3k- YIP-C(D) 

Molecule 1% 
N( I h)-Yh(h)--N(3) 
N( lb)-Yb(b)-C( lb) 
N( I )--Yh-C(3) 
N(3)-Yb(h)-C( 1.W) 
N(2b)- Yb(b)-(‘(3Ob) 
C( I h)-Yh(b)- c’(3) 
C( I3b)-Ylr(b)-C( l3b) 
a IJb)-Yh(h)-C(2Oh) 

2.35(2) 
2.7X) 
2.x l(2) 
2.67(2) 
I .87(Z) 
I .72(Z) 
l.S2(3) 
I .-tl(3) 
l.35(3) 

125.6(S) 
‘9.35) 
90.0(S) 
30.4( 5 ) 
X3.5(5) 
29.36) 
29.7(h) 
69.0(h) 

125.9(h) 
39.9(6 1 
90.0( 5 ) 
‘9.2(S) 
K.3.7(5) 
2X.6(6) 
30*6(h) 
6X.3(6) 

Yb(h)-N(2b) 
Yb(h)-C(2b) 
Yb(b)-C( l3b) 
Yh(h)-C(2Ob) 
Si(?b)--N( I b) 
Si(lh)-C( I4h) 
a I h)-C(9b) 
N(2bJ-G I3b) 
N(lh)-C(lb) 

N( I 1-U I )-C(2) 
N( I I-Yb-Ct 2) 
N( I I-Yb-C( 13) 
N(Z)--Yb-C( 14) 
C(3)-Yb-C(3)) 
C( I )-Yb-C(J) 
C( I3)-Yb-C(X)) 
N(2)-C( 13)-X( 1-F) 

N( IbL-Cl IhH32b) 
N( lb)--Yb(bX’(3h) 
N( I I~)-Yb(h)-C(-lh) 
N(‘h)-Yh(h)-C( 131~) 
~‘(~h).-Yh(h)--(‘(2Oh) 
(‘( lb).-Yh(b)-(‘(Jh) 
<I I3l~~-Yb(l~)--C(‘0b) 
N(Zh)-C( I .?I~)-C( I&) 

2.3m I 3 1 
2.7(X2) 
2.68(Z) 
2.9X) 
I .6X(2) 
I .X5(2) 
1 .SO(.?) 
I .31(J) 
I .36(3) 

ll6(2) 
53.7(S) 
I SW(S) 
55.3(S) 
83.7(S) 
X9.0(5 1 
Xh.Z(S 1 
119(Z) 

I IX(‘) 
5-I.3(6) 
X9.2(5 1 
S-l.6(6) 
X-1.X(S) 
X%.‘)(h) 
X6.7(5) 
Il7(2) 

complex to be a mixture of IIIYSO- and r-lrc-diastereoi- 
Somers). In the ‘k{‘H} NMR spectrum, ‘J(‘3C-‘7’Yb) 
= 17Hz and ‘J(“C -‘I’si) = 64.6 Hz coupling was ob- 
served, involving the CH moiety. There was no obvious 
” ’ Yb- ’ H coupling. However, the proton-decoupled 
“’ Yb{’ H} NMR signal was sharper than the ’ H coupled 
analogue. The “‘Yb NMR chemical shifts were tempcr- 
ature-dependent. 

Large crystals of 6, obtained from a hexane solution 
of 6 at - 30°C, were cut into smaller single crystals 
suitable for X-ray studies. A specimen of the latter was 
coated with Nujol and placed on the diffractometer 
under a cooled (173 K) nitrogen stream. The molecular 

structure and atom numbering scheme for compound 6 
are shown in Fig. _. 3 Selected bond distances and angles 
and atomic coordinates are given in Tables 3 and 5 
respectively. 

The structure shows that 6 is a monomer in the solid 
state. There are two independent molecules (A and B) 
in the unit cell. with essentially the same geometry. The 
$-bonding b_.t e ween Yb and the [LL’]- @and is similar 
to that in compound 3. e xcept that the Yb distance to 
the central carbon is slightly longer than to the terminal 
carbon. The Yb-C bond distances for the central and 
terminal carbons in molecule A are 2.78(Z) [2.66(2)] 
and 2.68(Z) [2.63(2)] A respectively. There is ‘agostic’ 
intramolecular interaction between the ytterbium atom 
and two of the methyls in the trimethylsilyl groups 
bonded to the te’ininal carbons of the [LL’]- ligand. 



Table 5 
Fractional atomic coordinateh and equivalent isotropic themwl parameters for [YKLL’ j2 ] (6) 

Molecule A 
Yb 
SitI) 
SC) 
Si!3) 
Sit41 
N(l) 
N(2) 
C(1) 
CC!) 
C(3) 
C(4) 
C(S) 
C(6) 
(37) 
C(8) 
C(9) 
a IO) 
C(IlI 
C(lZ) 
C(13) 
a141 
C(lS) 
C(l6) 
(317) 
C( 181 
a 19) 
C( 20) 
CC11 
C(2) 
C(‘3) 
CG, 

Molecule II 
Ytr(b) 
Sit I I,) 
Si(2b) 
Si(.lb) 
SiUb) 
N(lh) 
N(th) 
Cflb) 
CT%) 
CUbI 
C(4bl 
CtSb) 
Mb) 
C(7b) 
C(Hb) 
CWb) 
Ct IOh) 
C(1 lb) 
C(l2b) 
CX l3b) 
C( I4b) 
a 1%) 
C( I6b) 
C(l7b) 
C(l8b) 
C( I9b) 
C(ZOb) 

0.11209(4) 
- O.OSO2(3 1 

0.1401~3) 
0.29900) 
0.1043(3) 
0.1076(6) 
0.2048(7) 
0.0895(8) 
0.0374(9) 

-0.I123(10) 
- 0.04 Ifs(‘)) 
- 0.096% IO) 

0. I443 IO) 
0.0725(9) 
0.2331( IO) 
0. I 337t 10) 
O.I047(11) 
0. z I -et I 0) 
0.1191(11) 
0. ISO7(9) 
0.0932(9) 
0.3 IO2(9) 
0.3520( IO) 
0.3469( IO) 
0.17X4( IO) 
0.0 153 I I 1 
0. I 259(O) 
O.lS2.5(8) 
0.1713(c)) 
0.0X07( IO) 
o.oz I37( IO) 

O.bS.w3(4) 
0,8193(3) 
0.63ltl(3) 
0.467!5( 3 1 
0.648~d 3) 
O.MOh( 7) 
0.5596(7) 
0.68 129,) 
0.7352(9) 
0.8X42( 1.3) 
0.8642( IO) 
0.8643( I I ) 
0.6lXS(I I) 
0.7006( IO) 
054I(K 1 I) 
O.w57(9) 
0.671 I( IO) 
0.5625( IO) 
0.664 I( I I 1 
0.61OOW 
0.6663(9) 
0.4596( IO) 
0.4213(1 I) 
0,4097(9) 
0.5668(9) 
0.7347( IO) 
0.6X2( IO) 

0. I33 17(h) 
0.1972(3) 
0.08433) 
0.1765(3) 
O.OSO9U) 
O.lSS4W 
0.181 l(9) 
0.2363( IO) 
0.2.549( I I ) 
0.2633 13) 
0.0967t 12 1 
0. I727( 12) 

-0.0137(12) 
0.0679( I 2 ) - 
0.0948( 14) 
0.3044( 13) 
0.390X( 14) 
0.23w 13) 
W-a~lO( 14) 
O’l’l(l I) .a _ 
0. P 627( I I 1 
0.1 I lS(l2) 
0.272% 13) 
0. I278( 1-I) 
0.0331~13) 
O.OI46( 14) 

-O.Ol66(12) 
0.3054~ IO) 
0.2SX3~ 13) 
O..3356r( II!) 
0.3 122( 13) 

0.20533t3) 
0. IOhl(3) 
0.06SW) 
0.X25(3) 
0X09(2) 
0.10436) 
0.3015(6) 
0.1028(7) 
0.1257(8) 
0.1283(9) 
0.1496(8) 
0.0194(9) 
0. I I W(9) 
0.0 I Sh(9) 
0.0694(9) 
0.0890(9~ 
0.09% IO) 
0.131 l(9) 
0.0 I 7O( IO) 
0.3 I Sh(8) 
0.3096(8) 
K!SXX(9) 
0.3251(10) 
0.4032(O) 
0.4 I 20(O) 
0.3274( IO) 
0.2778(8) 
0.3339(7) 
0.2X82(X) 
0.3328(O) 
0.3006~9) 

0. I4024(h) 
0. I X07(4) 
0.0494(4) 
0.201 I(4) 
O.OH97(3) 
O.l3l6(lO, 
0.20s I( IO) 
0.2121(12) 
0.239 I( 12) 
0.2.508( 18) 
O.O964( 13 ) 
0.1343( 16) 

-0.0317(13) 
0.0 127( I 3) 
o.osso( 14) 
0X97( I 2 1 
0.3571( IS) 
0.2718(13) 
0.241X( 13) 
0.2429( I I ) 
0.1932(12) 
O.IIX7(13) 
0.2928( IS 1 
O.lO’)h(ll) 
0.0887( I 2 1 
0.0570( I 2 1 
0.0074( I 2 ) 

0.21094(4) 
0.3 I70(3) 
0.34ZS(2) 
O.l087(3) 
0.0707(2 1 
0.3 148(6) 
0. I2W7) 
Ox!S7(X) 
0.3099(K) 
0.3OhI( 12) 
0393(9) 
0.3993( IO) 
02X I h(9) 
0.32 13(O) 
0.3487( IO) 
0.3SS2(8) 
0.358519) 
0.3 I X3(9! 
0.3236( IO) 
0. I lO7(7) 
0. IOhh(8) 
O.l61)1(9) 
0.1214(10) 
0.0241~8) 

- 0.0089(O) 
0.0617(O) 
0. I I W(9) 

0.024( I P’ 
0.03 I(3 1.’ 
0.029(2) 
0.03ow 
0.026W 
0.023(4) 
0.029(4) 
0.0 I 8(4) 
0.026(S) 
0.045(h) 
0.0%(S) 
0.038(6) 
0.035(S) 
0.037((i) 
O.(!SO(h~ 
0.045(6~ 
0.057(7) 
0.043(h) 
O.OSh(7) 
0.027Ci) 
0.03OU 1 
0.03X(h) 
0.049(6) 
0.04X(6) 
0.039(6) 
O.OSl(7) 
0.030(S) 
0.020(S) 
0.039(5~ 
0.042~6) 
0.041~6~ 

O.K!9( I 1 
0.040( 3) 
0.033(3) 
0.033(3) 
0.00 
0.03 l(4) 
0.034(3) 
0.033(S) 
0.03sw 
o.oss(9) 
0.0436) 
0.063 7 1 
C).O_1S( h) 
0.044(6) 
0.055~7) 
0.03 l(S) 
0.0.536) 
0.013(6) 
0.053 7) 
0.021(S) 
0.031~5) 
0.047(h) 
O.OS9( 7) 
0.029(S) 
0.038(S) 
0.040(h) 
0*037(h) 
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Table 5 (continued) 

Atom _Y ? . 
Molecule B 
a2 I h) 0.6110(9) 0.3358( 1 I) 0. IO27(8) 
C(22b) 0.6066( I I ) 0.3750( I 5 1 0. I602( IO) 
C(23b) 0.6816(11) 0.3673 16) 0.0980( IO) 
C(24b) O.S436( IO) 0.X79( IS) 0.0410(9) 

” UC., is defined as one third of the trace of the orthogonalised U,, tensor. 

I) 

u 1.41 

0.030(S) 
0.061(7) 
0.060(7) 
0.053(6) 

Fig. 3. X-ray structure and atom labellinp scheme for [RN = C(Bu’)CH(R)], (8) (R = SiMe,). 

YIP-am 2.9ow and Yb-C(4) 2.X4(2) A. The Yb-N 
bond lengths of 2.3X$14) and X44( 12) A in molecule 
A arc” shorter than those of 2.468(2) and 2.478(Z) i in 
the benzamidinate [Yl~{~NR~,CPl~j,~tl~f~~ ] (R = SiMe, 1. 
which is not unexpected since the latter is a thf-sc,lvatc 
[tel. 

Table 6 
Selected intrnmoleculrrr distances (A) and angles (‘1 with estimated 
standard deviations in parentheses for [RN=UB~‘KW(R)], (8) 

Bowd*s 
Si( I )-C( I ) 
Sit I )-C(8) 
Q(2)-N 
Si(2KI I I ) 
N-C(2) 
C( I )-C(2) 
C(3k-C(4) 
c(z)-C(6) 

AI1,&S 
Si(2)-N-C(3) 
Sic I )-C( I )-C(2) 
N-C(2)-C( P ) 
a I )--C(2L-C(3) 
C(I)‘-C(I)--HI 

I .93x2 1 Si( I K(7) 
I .X69(3) Sit I )-C(9) 
I .686(2) Si(2KY IO) 
I .X48(5 1 Si(2LCY 12) 
I .256(j) a I I-C( I ) 
I .S28(3) C(2m33) 
I .S23(4) C(3Mx) 
I .527(-I) C(I)-HI 

161.0(2) 
103.6( I ) 
I l&l(2) 
I 19.9(2) 
104(l) 

Sit I L-U I k-C( I ) 
C(IY-C(I)-C(2) 
N-C(‘LC(3) 
Sit I I-C( I j-H I 
C(2)--C( I 1-H I 

I .X63(3) 
I .X66(3) 
I .X72(S) 
I.XSl(S) 
I .562(J) 
I .S65(3) 
I .S35(3) 
0.85(2) 

I 12.7(2) 
I I3 ‘(3) _ ._ _ 
l22.(K2) 
109(l) 
I I-t(l) 

Symmetry element ’ - x, - y. - :. 

Oxidation of [Yb(LL’j2] (6) with Ag(OTf) (Tf = 
SO,CF,) in toluene afforded (vii in Scheme 1) the pink 
powder of [Yb(LL’),(OTf)] (7) and a silver mirror. 

Table 7 
Fractional atomic coordinates and equivalent isotropic thermal pa- 
rameters for [RN=C(BU’)CH(R)], (8) 

Atom .Y ! . . K, 

Sic I ) 0.24638(7) 0.13909(7) - 0.06644(h) 0.04% I ) 

Si(2) O.l6123(9) 037460(X) 0.29276(7) 0.059( I ) 

N 0.1430(2) 0.2133(2) 0.20610 0.047( I J 

CI I ) 0.0924(2) 0.0137(2) 0.0302(2) 0.036( I 1 
C(2) 0. I 643 2) 0.0974( 2) 0 I765(2) 0.039( I ) 

C(3) 0.26360) 0.0393 3) 0.2838(2) O.OSl(l) 

C(4) 0.3010(3) - 0.0864(J) 0.2248U) 0.066( I ) 

C(S) 0.430X(3 1 0.17233) 0.3619(3) 0.076( I ) 

C(6) 0.1601(3) - 0.0208( 3 ) 0.385X3) 0.074( I 1 

C(7) 0.2018(3) 0.303S(3) -0.10430) 0.06X( I ) 

C(8) 0.4712(3) 0.2242(3) 0.03210) 0.070( I J 

C(9) 0.24060) 0.0256(3) .--A - 0 “‘80) 0.064( I ) 

a IO) 0. ISSO 0.3678(4) 0.4737(j) O.lOS(2) 

(311) 0.3632(S) O.S296(4) 0.2853(4) 0.096(2) 

C(l2) -0.0142(4) 0.4 I 60(4 1 0.2 I 13(S) 0.1232) 

uell ih defined as one third of the trace of the orthogonalised c’,, 

tensor. 
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Compound 7 was characterised by C, H and N 
elemental analysis, mass spectrum and “IF NMR spec- 
trum. Since Yb(II1) is paramagnetic, the ‘“F NMR 
signal of 7 was very broad. 

The reaction of 7 with half an equivalent of I, was 
complicated, leading not only to its oxidation but also to 
ligand coupling. The main product isolated from a 
hexane solution was 4, as pink needles, as determined 
by elemental analysis and mass spectrometry. From the 
mother liquor, small amounts of red cubic crystals and 
white crystals were also isolated. Single crystal X-ray 
analysis showed the white crystals to be the hgand-cou- 
pled product, [RN=C(Bu’)CH(R)], (R = SiMe,) (81, 
which was probably formed by a ligand radical cou- 
pling, Eq. (1). 
[YE):1 + 112 12 - I~b;lj.‘),ll (mm reaction) 

I 

lYEi)J + II - ” (LL’)-Yh(ll)-I ” + (LL’)I 

(LL’II + [i’b(iL’),] - ” 
(1) 

(LL’)-Yb(ll)-I ” + ILL’-LL’] 

( LL’-LL’ = [RN=C(13u’ICH(R)12 ) 

The red crystals might have been an ‘(LL’)-Y b( 11)-I’ 
complex, but due to the small amount of sample its full 
characterisation was not achieved. 

In order to throw light on the coupling reaction. 
[K(LL’>],, was treated with half an equivalent of I, in 
diethyl ether solution. The violet colour of I, was 
immediately discharged and a white crystalhue solid 
was obtained, which was identified as 8 by C, H and N 
elemental analysis. ’ H, “C{’ H} and “Si{’ H} NMR and 
mass spectra. 

Treatment of 6 with two equivalents of PhCN in 
Et,0 yielded (viii in Scheme I) the green solid 
[Yb(L’L”),], which we had independently (Part 7) syn- 
thesised by reaction of Ybl, with two equivalents of 
[K(L’L”)],, [L’L” = N(R)C(Ph)C(H)C(Bu’)NR, R = 
SiMe,] [43]. Eq. (2). The ’ H, “C and 17’ Yb NMR and 
MS spectra of both products were identical. 

Bu’. 7 7 Ph 
[ \;‘h(I,i’),] + 3 PhCN (2) 

The molecular structure of 8 and the atom numbering 
scheme are shown in Fig. 3. Selected bond distances 
and angles and atomic coordinates are presented in 
Tables 6 and 7 respectively. 

The molecule 8 lies on a cry~t~llographic inversion 
centre. 

Available M-Ctermlna,. M-Central and M-N bond 
lengths with C,,,,-M-N and C,erm-C~entr3,-N bond 
angle:; for 1 -aza-allylmetal complexes, including data 
for 3 and 6 are listed in Table 8. 
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