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F igure S3.  1H NMR spectrum (500 MHz, toluene-d8, 243 K) of the reaction product (2a) of 1 
with 1 equiv of Y(CH2SiMe3)3(THF)2. 
 
F igure S4.  Kinetic data (conversion (%) vs. time (s)) for the intramolecular C H bond 
activation reaction in the alkyl complex 2a, monitored in toluene-d8 at 30 °C. 
 
F igure S5.  Kinetic data (ln(C/C0) vs. time (s)) for the reaction of alkyl complex 2a  with 1 equiv 
of [Et3NH][BPh4], monitored in THF-d8 at 10 °C. 
 
F igure S6.  1H NMR spectrum (500 MHz, toluene-d8, 298 K) of 
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Me2
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Me2
C

Me
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CH2}Y(CH2SiMe3)(THF) (2a ). 
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F igure S8.  1H NMR spectrum (500 MHz, C6D6, 298 K) of {N
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o-NMe2)2(2b). 
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F igure S9.  13C{1H} NMR spectrum (125 MHz, C6D6, 298 K) of 
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C
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}Y(CH2C6H4-o-NMe2)2 (2b). 

 
F igure S10.  1H NMR spectrum (400 MHz, toluene-d8, 233 K) of the reaction product (3) of 2a  
with 1 equiv of B(C6F5)3. 
 
F igure S11.  1H 1H COSY spectrum (400 MHz, toluene-d8, 233 K) of the reaction product (3) 
of 2a  with 1 equiv of B(C6F5)3. 
 
F igure S12.  19F{1H} NMR spectrum (376 MHz, toluene-d8, 233 K) of the reaction product (3) 
of 2a  with 1 equiv of B(C6F5)3. 
 
F igure S13.  13C DEPT 135 NMR spectrum (100 MHz, toluene-d8, 233 K) of the reaction 
product (3) of 2a  with 1 equiv of B(C6F5)3. 
 
F igure S14.  1H NMR spectrum (400 MHz, THF-d8, 273 K) of the reaction product (4) of 2a  
with 1 equiv of HNEt3

+ BPh4 . 
 
F igure S15.  13C DEPT 135 NMR spectrum (400 MHz, THF-d8, 273 K) of the reaction product 
(4) of 2a  with 1 equiv of HNEt3

+ BPh4 . 
 
F igure S16.  1H NMR spectrum (500 MHz, C6D6, 298 K) of the reaction product (5) of 2a  with 
1 equiv of iPrN=C(PPh2)-N(H)iPr. 
 
F igure S17.  13C{1H} NMR spectrum (125 MHz, C6D6, 298 K) of the reaction product (5) of 2a  
with 1 equiv of iPrN=C(PPh2)-N(H)iPr. 
 
F igure S18.  31P{1H} NMR spectrum (121.5 MHz, C6D6, 298 K) of the reaction product (5) of 
2a  with 1 equiv of iPrN=C(PPh2)-N(H)iPr. 
 
F igure S19.  1H NMR spectrum (500 MHz, toluene-d8, 298 K) of the reaction product (6) of 2a  
with 1 equiv of NH3BH3. 
 
F igure S20.  1H NMR spectrum (500 MHz, toluene-d8, 333 K) of {NMe2NNMe2CMeNMe CH2( -
O)}Y(CH2SiMe3) 2 (7). 
 
Table S1.  Summary of crystal and refinement data for compounds 1, , 6 and 7. 
 
Table S2.  Experimental (DRX) and calculated (M06, B3LYP) geometrical parameters and 
Wiberg bond indexes for 1 and . 
 
F igure S21.  Kohn-Sham orbitals of  determined from M06 level calculations (isosurface 
value, 0.03): (a) HOMO ( 0.1724 a.u.), (b) HOMO 1 ( 0.1917 a.u.). 
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F igure S1.  1H NMR spectrum (400 MHz, CDCl3, 298 K) of (NMe2NNMe2)H2. 
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F igure S2.  1H NMR spectrum (400 MHz, C6D6, 298 K) of {N
Me2

NN
Me2

C
Me

N
Me2

}H (1). 
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F igure S3.  1H NMR spectrum (500 MHz, toluene-d8, 243 K) of the reaction product (2a) of 1 with 1 equiv of Y(CH2SiMe3)3(THF)2.
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F igure S4.  Kinetic data (conversion (%) vs. time (s)) for the intramolecular C H bond 

activation reaction in the alkyl complex 2a, monitored in toluene-d8 at 30 °C. 

 

 

F igure S5.  Kinetic data (ln(C/C0) vs. time (s)) for the reaction of alkyl complex 2a  with 1 equiv 

of [Et3NH][BPh4], monitored in THF-d8 at 10 °C. 
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F igure S6.  1H NMR spectrum (500 MHz, toluene-d8, 298 K) of {N
Me2

NN
Me2

C
Me

N
Me

CH2}Y(CH2SiMe3)(THF) (2a ). 



8 
 

 

F igure S7.  13C{1H} NMR spectrum (125 MHz, toluene-d8, 298 K) of {N
Me2

NN
Me2

C
Me

N
Me

CH2}Y(CH2SiMe3)(THF) (2a ). 
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F igure S8.  1H NMR spectrum (500 MHz, C6D6, 298 K) of {N
Me2

NN
Me2

C
Me

N
Me2

}Y(CH2C6H4-o-NMe2)2 (2b). 
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F igure S9.  13C{1H} NMR spectrum (125 MHz, C6D6, 298 K) of {N
Me2

NN
Me2

C
Me

N
Me2

}Y(CH2C6H4-o-NMe2)2 (2b). 
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F igure S10.  1H NMR spectrum (400 MHz, toluene-d8, 233 K) of the reaction product (3) of 2a  with 1 equiv of B(C6F5)3. 
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F igure S11.  1H 1H COSY spectrum (400 MHz, toluene-d8, 233 K) of the reaction product (3) of 2a  with 1 equiv of B(C6F5)3. 
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F igure S12.  19F{1H} NMR spectrum (376 MHz, toluene-d8, 233 K) of the reaction product (3) of 2a  with 1 equiv of B(C6F5)3. * stand for excess of 
B(C6F5)3. 
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F igure S13.  13C DEPT 135 NMR spectrum (100 MHz, toluene-d8, 233 K) of the reaction product (3) of 2a  with 1 equiv of B(C6F5)3. 
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F igure S14.  1H NMR spectrum (400 MHz, THF-d8, 273 K) of the reaction product (4) of 2a  with 1 equiv of HNEt3 BPh4 . 
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F igure S15.  13C DEPT 135 NMR spectrum (400 MHz, THF-d8, 273 K) of the reaction product (4) of 2a  with 1 equiv of HNEt3 BPh4 . 
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F igure S16.  1H NMR spectrum (500 MHz, C6D6, 298 K) of the reaction product (5) of 2a  with 1 equiv of iPrN=C(PPh2)-N(H)iPr. 
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F igure S17.  13C{1H} NMR spectrum (125 MHz, C6D6, 298 K) of the reaction product (5) of 2a  with 1 equiv of iPrN=C(PPh2)-N(H)iPr. * stands for 
residual solvent signals. 
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F igure S18.  31P{1H} NMR spectrum (121.5 MHz, C6D6, 298 K) of the reaction product (5) of 2a  with 1 equiv of iPrN=C(PPh2)-N(H)iPr. 
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F igure S19.  1H NMR spectrum (500 MHz, toluene-d8, 298 K) of the reaction product (6) of 2a  with 1 equiv of NH3BH3. * stands for residual solvent 
signals. 
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F igure S20.  1H NMR spectrum (500 MHz, toluene-d8, 333 K) of {NMe2NNMe2CMeNMe CH2( -O)}Y(CH2SiMe3) 2 (7).* stands for residual solvent 
signals. 
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Table S1.  Summary of crystal and refinement data for compounds 1, , 6 and 7. 

 1 2  6 toluene 7 toluene 7 (benzene)2 

Empirical formula   

Formula weight   

Temperature, K   

Wavelength, Å   

Crystal system   

Space group   

a, Å 

b, Å 

c, Å 

Volume, Å3 

Z 

Density (calc.), Mg/m3 

Absorption coefficient,mm-1 

Crystal size, mm3 

Reflections collected 

Independent reflections 

Data / restraints / parameters 

 

R indices (all data) 

Goodness-of-fit on F2 

Largest diff. peak, e.Å-3 

C31H34N4  

462.62 

150(2) 

0.71073 

Monoclinic 

P 21/c 

17.8602(17) 

7.5102(7) 

21.248(2) 

2591.9(4) 

4 

1.186 

0.070 

0.42 × 0.31 × 0.05 

19254 

5921 

5921 / 0 / 324 

R1 = 0.0631, wR2 = 0.1465 

R1 = 0.123, wR2 = 0.1738 

1.046 

0.232 and 0.242 

C78H102N8O2Si2Y2  

1417.68 

250(2) 

0.71073 

Monoclinic 

P 21/a 

14.061(3) 

18.161(3) 

31.122(6) 

7798(3) 

4 

1.207 

1.559 

0.33 × 0.21 × 0.14 

68336 

17751 

17751 / 0 / 835 

R1 = 0.0622, wR2 = 0.1137 

R1 = 0.1964, wR2 = 0.149 

0.98 

0.494 and 0.345 

C38H45BN5Y 

671.51 

150(2) 

0.71073 

Monoclinic 

P 21/c 

11.7059(4) 

22.5039(6) 

13.3870(4) 

3419.67(18) 

4 

1.304 

1.739 

0.39 × 0.3 × 0.21 

27388 

7814 

7814 / 12 / 413 

R1= 0.0433, wR2 = 0.0949 

R1= 0.0753, wR2 = 0.1056 

1.021 

0.484 and 0.566 

C84H102N8O2Si2Y2  

1489.74 

150(2) 

0.71073 

Monoclinic 

C 2/c 

24.1225(15) 

14.6664(7) 

29.2667(17) 

8837.8(9) 

4 

1.12 

1.379 

0.26 × 0.13 × 0.07 

40414 

10106 

10106 / 0 / 452 

R1 = 0.0475, wR2 = 0.1146 

R1 = 0.076, wR2 = 0.1241 

0.992 

0.72 and 0.442 

C70 H86 N8 O2 Si2 Y2, 2(C6 H6) 

1461.68 

150(2) 

0.71073 

Monoclinic 

P 21/c 

15.2617(5) 

21.2573(5) 

24.7584(7) 

7696.7(4) 

4 

1.261 

1.582 

0.34 × 0.05 × 0.04 

71017  

17619  

17619 / 0 / 883 

R1 = 0.0621, wR2 = 0.105 

R1 = 0.1556, wR2 = 0.1304 

0.993 

0.67 and 0.619 
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Computational details.  DFT calculations were carried out using the Gaussian 09 

package,1employing B3LYP2 and M063 functionals.  Carbon, oxygen, nitrogen and hydrogen 

atoms were described with all-electron 6-31G(d,p) double-  quality basis sets.4  Yttrium was 

represented by def2-TZVP, a triple-  valence basis set augmented by 2d1f polarization 

functions.5  All stationary points were fully characterized via analytical frequency calculations as 

true minima (all positive eigenvalues).  The optimized geometrical data for the molecules of 1 

and 2a , obtained using M06 functional, were found in much better agreement with the X-ray 

crystallography results than those obtained with B3LYP method (Table S2).  Therefore, M06 

method was used for elucidating the bonding in the molecules of 1 and .  The electronic 

structures were studied by natural bond orbital (NBO) analysis.6  Pictures of orbitals were 

generated using the program MOLEKEL 5.4.0.8.7 
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Table S2.  Experimental (XRD) and calculated (M06, B3LYP) geometrical parameters and 

Wiberg bond indexes for 1 and . 

 1  
 Bond lengths (Å) Wiberg 

bond 
indexb 

Bond lengths (Å) Wiberg 
bond 
indexb 

 X RD M06 - X RD B3L YP M06  
Y(1) C(1)  - - - 2.418(4) 2.441 2.417 0.4464 
Y(1) C(11) - - - 2.475(4) 2.504 2.481 0.3543 
Y(1) C(12) - - - 2.845(5) 2.945 2.848 0.0601 
Y(1) C(13) - - - 2.907(5) 2.975 2.883 0.0542 
Y(1) N(1)  - - - 2.353(3) 2.402 2.378 0.2547 
Y(1) N(2) - - - 2.344(3) 2.391 2.384 0.2109 
Y(1) N(4) - - - 2.417(3) 2.454 2.412 0.1899 
Y(1) O(1) - - - 2.389(3) 2.456 2.415 0.1705 
C(2) N(1) 1.373(3) 1.377 1.1248 1.343(5) 1.349 1.342 1.3021 
C(2) N(2) 1.347(3) 1.338 1.3327 1.378(5) 1.379 1.372 1.1806 
C(3) N(2) 1.337(3) 1.333 1.3627 1.338(5) 1.336 1.329 1.3195 
C(3) N(3) 1.406(3) 1.402 1.0344 1.434(5) 1.425 1.418 1.0179 
C(4) N(3) 1.406(3) 1.405 1.0266 1.388(6) 1.402 1.395 1.0982 
C(4) N(4) 1.276(3) 1.276 1.7518 1.280(5) 1.295 1.287 1.6089 
        
 Bond angles (deg)  Bond angles (deg)  
 X RD M06  X RD B3L YP M06  
N(1) C(2) N(2) 113.4(2) 114.9 - 110.8(3) 111.7 111.5 - 
N(2) C(3) N(3) 114.6(2) 116.7 - 116.8(3) 118.8 118.5 - 

N(3) C(4) N(4) 117.3(2) 117.6 - 121.6(4) 122.5 122.0 - 

N(1) Y(1) C(1) - - - 109.9(1) 116.3 115.2 - 
Y(1) C(11) C(12) - - - 89.4(3) 92.1 88.7 - 

 N(1) C(2) N(2) C(3) N(3)- 
Me N(3) C(4) N(4) 

50.0(2) 51.8 - 21.4(4) 14.9 13.2 - 

b M06 level  
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F igure S21.  Kohn-Sham orbitals of  determined from M06 level calculations (isosurface 
value, 0.03): (a) HOMO ( 0.1724 a.u.), (b) HOMO 1 ( 0.1917 a.u.). 
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