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source temperature was 230 ◦C. The column temperature started

at 50 ◦C and was raised to 300 ◦C at 8 ◦C/min. It was then held

at 300 ◦C for 15 min to give a total run time of 46.25 min. Full

scan mass spectra between m/z 50 and 800 were acquired after a

five minute solvent delay.

[(XN2)Lu(CH2SiMe3)(THF)]·(O(SiMe3)2)1.5 (1·(O(SiMe3)-

2)1.5): H2XN2 (0.10 g, 0.132 mmol) was dissolved in 2 mL

of benzene and added to [Lu(CH2SiMe3)3(THF)2] (0.084 g,

0.145 mmol) which was then stirred at 24 ◦C in the glove box

for 4 weeks. The solvent was removed in vacuo and the yel-

low solid was recrystalized from O(SiMe3)2 at –30 ◦C yielding

1·(O(SiMe3)2)1.5 as a light yellow powder (0.096 g, 55 %). 1H

NMR (C6D6, 600 MHz): δ 7.25 (s, 2H, Ar-H ′), 7.14 (s, 2H, Ar-

H ′′), 6.77 (br s, 2H, Xanth-CH1), 6.23 (br s, 2H, Xanth-CH3),

4.24 (sept, 2H, 3JH,H 6.73 Hz, A-ortho-CHMe2), 3.38 (sept, 2H,
3JH,H 6.78 Hz, B-ortho-CHMe2), 2.83 (sept, 2H, 3JH,H 6.74 Hz,

para-CHMe2), 2.73 (s, 4H, 1 equiv. THF-C2,5H2), 1.88 (s, 3H,

CMe2
′), 1.72 (s, 3H, CMe2

′′), 1.49 (d, 6H, 3JH,H 6.73 Hz, A-ortho-

CHMe2
′), 1.47 (d, 6H, 3JH,H 6.73 Hz, A-ortho-CHMe2

′′), 1.26

(s, 18H, CMe3), 1.24 (d, 6H, 3JH,H 6.78 Hz, B-ortho-CHMe2
′),

1.21 (m, 12H, para-CHMe2), 1.01 (d, 6H, 3JH,H 6.78 Hz, B-

ortho-CHMe2
′′), 0.83 (s, 4H, 1 equiv. THF-C3,4H2), 0.35 (s, 9H,

LuCH2SiMe3), -0.40 (s, 2H, LuCH2SiMe3). 13C NMR (C6D6,

126 MHz): δ 147.83 (Xanth-C4), 147.72 (Xanth-C2) 147.38

(A-ortho-CCHMe2), 146.17 (B-ortho-CCHMe2), 145.33 (para-

CCHMe2), 141.82 (Ar-Cipso), 141.30 (Xanth-C11), 130.56 (Xanth-

C10), 122.20 (Ar-CH′), 121.85 (Ar-CH′′), 109.35 (Xanth-C3H),

106.47 (Xanth-C1H), 70.85 (THF-C2,5H2), 37.99 (LuCH2SiMe3),

35.57 (Xanth-C9Me2), 35.25 (CMe2
′), 35.05 (CMe3), 34.50

(para-CHMe2), 31.91 (CMe3), 28.39 (B-ortho-CHMe2), 27.67

(A-ortho-CHMe2), 27.12 (A-ortho-CHMe2
′′), 25.85 (B-ortho-

CHMe2
′′), 25.48 (B-ortho-CHMe2

′), 25.04 (CMe2
′′), 24.85 (THF-

C3,4H2), 24.62 (A-ortho-CHMe2
′), 24.51 (para-CHMe2), 4.13

(LuCH2SiMe3). Anal. Calcd. For C70H120N2O3.5LuSi4: C, 63.07;

H, 9.07; N, 2.10 %. Found: C, 63.03; H, 8.61; N, 2.30 %.

[K2(XN2)(DME)x] (x = 2-2.5): H2XN2 (0.50 g, 0.66 mmol)

and KH (0.106 g, 2.64 mmol) were stirred in DME (40 mL) at

24 ◦C for 72 h, yielding a cloudy off-white solution, which was

filtered and the solvent was removed in vacuo. The resulting

off-white solid was dissolved in hexanes (10 mL), centrifuged,

and the solvent was removed in vacuo yielding [K2(XN2)(DME)x]

(x = 2-2.5) as a beige solid (0.535 g, 80 %). Multiple synthe-

ses of K2XN2 revealed that either 2 or 2.5 equivalents of DME

were present in the sample. The NMR characterization and el-

emental analysis is reported for a sample which contained 2.5

equivalents of DME. 1H NMR (C6D6, 600 MHz): δ 7.24 (s, 4H,

Ar-H), 6.50, 6.16 (d, 2 × 2H, 4JH,H 2.12 Hz, Xanth-CH1 and

Xanth-CH3), 3.28 (s, 10H, 2.5 equiv. DME-CH2), 3.10 (sept, 4H,
3JH,H 6.91 Hz, ortho-CHMe2), 3.08 (s, 15H, 2.5 equiv. DME-

CH3), 2.97 (sept, 2H, 3JH,H 6.86 Hz, para-CHMe2), 1.93 (s,

6H, CMe2), 1.40 (d, 12H, 3JH,H 6.78 Hz, ortho-CHMe2), 1.37

(s, 18H, CMe3), 1.35 (d, 12H, 3JH,H 6.86 Hz, para-CHMe2),

1.06 (d, 12H, 3JH,H 7.05 Hz, ortho-CHMe2). 13C NMR (C6D6,

126 MHz): δ 151.32 (Ar-Cipso), 146.76 (Xanth-C2), 142.26

(ortho-CCHMe2), 139.34 (para-CCHMe2), 137.38 (Xanth-C11),

130.91 (Xanth-C10), 121.36 (Ar-CH), 107.97, 100.19 (Xanth-

C1H and Xanth-C3H), 72.07 (DME-CH2), 58.63 (DME-CH3),

35.65 (Xanth-C9Me2), 34.97 (CMe3), 34.64 (para-CHMe2), 32.28

(CMe3), 31.71 (CMe2), 28.02 (ortho-CHMe2), 25.25 (ortho-

CHMe2), 24.98 (para-CHMe2), 24.38 (ortho-CHMe2). Anal.

Calcd. For [K2(XN2)(DME)2.5], C63H99N2O6K2: C, 71.47; H,

9.42; N, 2.64 %. Found: C, 71.25; H, 9.39; N, 2.56 %.

[{(XN2)LaCl(THF)}x]·(O(SiMe3)2)0.25x (x = 1 or 2)

(2·(O(SiMe3)2)0.25x): K2(XN2)(DME)2 (0.53 g, 0.523 mmol)

and [LaCl3(THF)3] (0.244 g, 0.528 mmol) were dissolved in

40 mL of THF and stirred at 24 ◦C for 4 days. The cloudy

beige solution was centrifuged and the mother liquor solvent

was removed in vacuo. The resulting solid was dissolved

in toluene (60 mL), followed by centrifugation and removal

of the mother liquor solvent in vacuo to yield a beige solid.

Recrystallization from O(SiMe3)2 at –30 ◦C yielded [{(XN2)-

LaCl(THF)}x]·(O(SiMe3)2)0.25x (x = 1 or 2) as an off-white

solid (0.28 g, 51 %). 1H NMR (d8-THF, 600 MHz): δ 7.08

(s, 4H, Ar-H), 6.57 (br. s, 2H, Xanth-CH ′), 5.81 (br. s, 2H,

Xanth-CH ′′), 3.62 (s, 4H, 1 equiv. THF-C2,5H2), 3.15 (sept, 4H,
3JH,H 6.74 Hz, ortho-CHMe2), 2.88 (sept, 2H, 3JH,H 6.86 Hz,

para-CHMe2), 1.77 (s, 4H, 1 equiv. THF-C3,4H2), 1.72 (s, 6H,

CMe2), 1.23 (d, 12H, 3JH,H 6.75 Hz, A-ortho-CHMe2), 1.21 (d,

12H, 3JH,H 6.85 Hz, para-CHMe2), 1.15 (s, 18H, CMe3), 1.01

(d, 12H, 3JH,H 6.76 Hz, B-ortho-CHMe2). 13C NMR (d8-THF,

126 MHz): δ 146.81 (Xanth-C2), 146.17 (ortho-CCHMe2),

145.26 (para-CCHMe2), 140.45 (Ar-Cipso), 128.34 (Xanth-C10),

122.57 (Ar-CH), 108.43 (Xanth-C′′H), 107.41 (Xanth-C′H),

67.22 (THF-C2,5H2), 35.07 (CMe3), 34.96 (para-CHMe2), 34.85

(Xanth-C9Me2), 33.05 (CMe2), 31.81 (CMe3), 29.19 (ortho-

CHMe2), 25.84 (B-ortho-CHMe2), 25.25 (THF-C3,4H2), 24.52

(para-CHMe2), 24.16 (A-ortho-CHMe2)). Anal. Calcd. For

[(XN2)LaCl(THF)]·(O(SiMe3)2)0.25, C58.5H86.5N2O2.25Si0.5LaCl:

C, 67.41; H, 8.36; N, 2.68 %. Found: C, 66.89; H, 8.83; N,

2.60 %.

[Li(THF)x][(XN2)La(CH2SiMe3)2] (3·Toluene·LiCl): [{-

(XN2)LaCl(THF)}x]·(O(SiMe3)2)0.25x (x = 1 or 2) (0.086 g,

0.082 mmol of La) was dissolved in 4 mL of THF and added

to LiCH2SiMe3 (0.015 g, 0.165 mmol), which was stirred

at 24 ◦C for 5 days. The solvent was removed in vacuo

and the yellow solid was dissolved in toluene (1 mL), cen-

trifuged and the mother liquor was layered with hexanes and

stored at –30 ◦C. Very small pale yellow crystals of [Li(THF)-

3][(XN2)La(CH2SiMe3)2]·Toluene·LiCl were obtained (0.064 g,

55 %). X-ray quality crystals of [Li(THF)4][(XN2)La(CH2SiMe3)-

2]·THF were grown from a concentrated THF solution of 3, lay-

ered with pentane and cooled to –30 ◦C. 1H NMR (d8-THF,

600 MHz): δ 7.00 (s, 4H, Ar-H), 6.28 (d, 2H, 4JH,H 2.16 Hz,

Xanth-CH3), 5.62 (d, 2H, 4JH,H 2.18 Hz, Xanth-CH1), 3.55

(sept, 4H, 3JH,H 6.84 Hz, ortho-CHMe2), 2.86 (sept, 2H, 3JH,H

6.93 Hz, para-CHMe2), 1.61 (s, 6H, CMe2), 1.25 (d, 12H, 3JH,H

6.9 Hz, para-CHMe2), 1.24 (d, 12H, 3JH,H 6.8 Hz, A-ortho-

CHMe2), 1.10 (s, 18H, CMe3), 1.00 (d, 12H, 3JH,H 6.8 Hz, B-

ortho-CHMe2), -0.39 (s, 18H, LaCH2SiMe3), -1.17 (br. s, 4H,

LaCH2SiMe3). 13C NMR (d8-THF, 126 MHz): δ 149.03 (Xanth-

C4), 146.12 (ortho-CCHMe2), 145.20 (Xanth-C2), 143.09 (para-

CCHMe2), 142.71 (Ar-Cipso), 142.38 (Xanth-C11), 129.52 (Xanth-
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C10), 121.70 (Ar-CH), 107.97 (Xanth-C1H), 102.90 (Xanth-C3H),

48.35 (LaCH2SiMe3), 35.30 (CMe3), 35.07 (para-CHMe2), 34.93

(Xanth-C9Me2), 32.04 (CMe3), 30.56 (CMe2), 28.21 (ortho-

CHMe2), 26.39 (B-ortho-CHMe2), 25.58 (A-ortho-CHMe2), 24.71

(para-CHMe2), 4.51 (LaCH2SiMe3). Anal. Calcd. For [Li(THF)3]-

[(XN2)La(CH2SiMe3)2]·Toluene·LiCl, C80H128N2O4Si2LaLi2Cl: C,

67.36; H, 9.04; N, 2.24 %. Found: C, 66.98; H, 8.63; N, 2.53 %.

General Procedure for Intramolecular Hydroamination In

the glove box, the appropriate amounts of 1 or 3 and the hy-

droamination substrate were weighed into separate vials, dis-

solved in C6D6 or d8-THF and placed in a teflon-valved J-young

NMR tube. The reactions were monitored at 24 ◦C by 1H NMR

spectroscopy and the expected products were confirmed by their

agreement to reported literature spectra.42

General Procedure for Intermolecular Hydroamination In

the glove box, the appropriate amounts of 1, amine, and the

alkene/alkyne were weighed into separate vials, dissolved in d8-

toluene, placed in a teflon-valved J-young NMR tube and then

placed into a preheated oil bath at 110 ◦C. After heating for the

designated amount of time, NMR spectra were obtained and the

sample was submitted for analysis by GC-MS.
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