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General Synthetic Procedures

All manipulations were performed under dry nitrogen using standard Schlenk-line techniques, or in a
conventional nitrogen-filled glovebox. Solvents were dried over appropriate drying agents and
degassed prior to use. NMR spectra were recorded using a Joel INM-ECZ500S 500MHz spectrometer
equipped with a ROYAL digital auto tune probe S, operating at 500 (*H) and 125.7 (*3C) MHz. Spectra
were recorded at 298 K (unless stated otherwise) and proton and carbon chemical shifts were
referenced internally to residual solvent resonances. Coupling constants are quoted in Hz. Elemental
analyses were performed by S. Boyer at London Metropolitan University. K[AI(NONPPP)]S1 was
prepared according to the literature procedure. All other chemicals were purchased from Sigma-

Aldrich and used without further purification.

Preparation of K[AI(NONP*P)(NMes)] (1)

A colourless n-hexane solution mesityl azide (76.6 mg, 0.57 mmol) was added dropwise to a rapidly
stirring bright yellow n-hexane solution of K[AI(NONP®?)] (265 mg, 0.48 mmol). The solution slowly
turned colourless over the course of 2 hours. The solution was concentrated in vacuo and stored at -
30 °C overnight, yielding large colourless blocks of 1. Yield 317 mg (96 %).

Anal. Calcd. for C3;Hs;AIKN;0Si, (681.35): C, 65.15; H, 8.42; N, 6.16 %. Found: C, 64.89; H, 8.60; N, 5.98
%.

IH NMR (500 MHz, C¢Dg): 6 7.16 (br's, 6H, CsH,-Dipp), 6.75 (s, 2H, CsH,-Mes), 4.20 (br sept, 4H, CHMe,),
2.31 (s, 3H, p-CHs), 1.82 (s, 6H, 0-CHs), 1.47 (d, J = 6.9, 2H, CHMe;), 1.42 (br d, 2H, CHMe;), 0.59 (s,
12H, SiMe,).

13C{*H} NMR (126 MHz, C¢Dg): 6 157.9, 143.7, 131.2, 126.6, 123.9, 123.5, 116.0 (C4Hs-Dipp and CeH,-
Mes), 28.1 (CHMe;), 25.8, 24.7 (CHMe,), 21.3 (0-CHs), 20.6 (p-CHs), 2.2 (SiMe,).
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Figure S1 *H NMR spectrum (500 MHz, CsD¢) of K[AI(NONP®P)(NMes)] (1)
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Figure S2 3C{*H} NMR spectrum (126 MHz, C¢;Dg) of K[AI(NONP®P)(NMes)] (1)
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Figure S3 ORTEP (ellipsoid 30% probability, H atoms and hexane solvate omitted. Symmetry : ' = ¥%5—x, y, %—2) of K[AI(NONP"®?P)(NMes)] (1).
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Preparation of K[AI(NON*")(xO,N-OC{O}NMes)] (2)

A colourless toluene solution of K[AI(NONPPP)(NMes)] (200 mg, 0.29 mmol) in a ampoule was degassed
and exposed to one atmosphere of 3CO, at room temperature. The solution was stirred for 5 minuets
before being concentrated in vacuo to ca. 2 mL. Storage at —30 °C overnight gave large colourless
blocks of 2. Yield 182 mg (88 %).

Anal. Calcd. for C38H57AIKN3O3Si2 (726.14): C, 62.86; H, 7.91; N, 5.79 % (corresponds to 2)

Anal. Calcd. for C29H4GAIKN O Si, (608.89): C, 57.20; H, 7.61; N, 4.60 % (corresponds to carbonate

27472

structure, K[AI(NONA")(COs)] generated from loss of 'NMes' groups and introduction of '0").

Found: C, 57.65; H, 7.64; N, 5.07 %. Closest match to carbonate, which may represent decomposition
during sample preparation / analysis due to sensitivity to air/moisture.

1H NMR (500 MHz, C¢D¢): 6 7.09 — 7.01 (m, 3H, CsH5-Dipp), 6.94 (br m, 3H, CsH3-Dipp), 6.57 (s, 2H, CsHy-
Mes), 4.11 (sept, J = 6.8, 2H), 3.96 — 3.81 (br sept, 2H), 2.14 (s, 3H, p-CH;), 1.81 (br s, 6H, 0-CH;), 1.42
(d, J = 6.8, 6H, CHMe,), 1.35 (d, J = 6.8, 6H, CHMe,), 1.24 (d, J = 6.8, 6H, CHMe,), 0.74 (d, J = 6.8, 6H,
CHMe,), 0.48 (s, 3H, SiMe,), 0.30 (s, 3H, SiMe,).

13C{*H} NMR (126 MHz, CsD¢): 6 164.2 (AIOC(O)N), 158.4, 147.1, 146.8, 145.1, 139.2, 134.3, 129.0,
123.8,123.5, 122.7 (CsH5-Dipp and C4H,-Mes), 27.7, 27.5 (CHMe,), 25.8, 25.1, 25.0, 24.7, 23.6 (CHMe,),
22.7 (p-CHjs), 20.4 (0-CHs), 3.4, 1.8 (SiMey,).
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Figure S4 *H NMR spectrum (500 MHz, CsD¢) of K[AI(NON*")(kxO,N-OC{O}NMes)] (2).
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Figure S5 3C{*H} NMR spectrum (126 MHz, CsD¢) of K[AI(NONA")(kO,N-OC{O}NMes)] (2)
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Figure S6 ORTEP (ellipsoid 30% probability, H atoms omitted. Symmetry : ' 1—x, —y, 2—z) of K[AI(NONA")(xO,N-OC{O}NMes)] (2)
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Crystallography

Crystals were covered in inert oil and suitable single crystals were selected under a microscope and
mounted on an Agilent SuperNova diffractometer fitted with an EOS S2 detector. Data were collected
at the temperature indicated using focused microsource Cu Ko radiation at 1.54184 A. Intensities were
corrected for Lorentz and polarisation effects and for absorption using multi-scan methods.!*2 Space
groups were determined from systematic absences and checked for higher symmetry. All structures
were solved using direct methods with SHELXS,3! refined on F2 using all data by full matrix least-
squares procedures with SHELXL-97,54 within the WinGX!®%! program. Non-hydrogen atoms were
refined with anisotropic displacement parameters. Hydrogen atoms were placed in calculated
positions or manually assigned from residual electron density where appropriate, unless otherwise
stated. The functions minimized were Iw(F20-F2c), with w = [62(F20) + aP2 + bP]-1, where P =
[max(Fo)2 + 2F2c]/3. The isotropic displacement parameters are 1.2 or 1.5 times the isotropic

equivalent of their carrier atoms.
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Computational Methods

All structural optimisations were carried out with the Gaussian 09 suite of programs (Revision D.01),56!
using the density functional method (DFT) with the the PBEO hybrid functional,57! and the split valence,
polarised def2-SVP basis-set,®8! of double-{ quality. Grimme’s empirical dispersion correction®¥ along
with Becke-Johnson damping519 (D3BJ) was applied. We refer to the resulting computational model
as PBEO-D3BJ/def2-SVP. Frequency calculations at the same level of theory were employed to ensure
that the obtained structures are minima on the potential energy surface.

The bonding was analysed using the Natural Bond Orbital (NBO) approach511-5171 ysing the NBO

6.0 program.518-5191 gnd Wiberg Bond Indices (WBI) were computed.[520
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Cartesian (x, y, z) coordinates: K[AI(NONP"?)(NMes)] (1)
K 0.00000000 0.00000000 0.00000000
N 1.51371000 -2.13841500 -0.39035100
Al 0.89825800 -3.74051200 -0.47299600
N -0.92102100 -4.03436300 -0.32866300
Si -1.62942100 -5.64883000 -0.23664000
O -0.63392900 -6.67761400 -1.07968400
Si 0.90673800 -6.56122200 -1.72511300
N 1.73875400 -5.32455600 -0.81445000
C 3.07267100 -5.48278200 -0.34979200
C 4.16943600 -5.01305600 -1.11204900
C 5.46176300 -5.13446600 -0.59151200
H 6.30849600 -4.76604100 -1.17643300
C 5.69076900 -5.70981300 0.65194800
H 6.70774500 -5.79136600 1.04344500
C 4.61315300-6.18095100 1.39463800
H 4.79463300 -6.63148600 2.37349000
C 3.30461300-6.07995900 0.91585500
C 2.14474100-6.54419400 1.77772800
H 1.29494100 -6.72462500 1.10279900
C 2.41860500 -7.84656300 2.52450400
H 2.77281200 -8.63328600 1.84097700
H 1.49941400 -8.20628200 3.01318700
H 3.17731000-7.72321400 3.31366600
C 1.72541400-5.43621900 2.74628100
H 2.56527000 -5.14438900 3.39645800
H 0.89084500 -5.75741100 3.39058100
H 1.40557200 -4.52863400 2.20953200
C 3.97677900 -4.41415600 -2.49101800

H 2.89707600 -4.24126200 -2.61472000
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4.41674200 -5.40669800 -3.56973600

5.49913200 -5.60402500 -3.50376100

4.20683000 -5.01413200 -4.57801200

3.90121000 -6.37370900 -3.46453900

4.67899000 -3.06798000 -2.65788400

4.37773500 -2.35854500 -1.87386900

4.42931500 -2.62388400 -3.63485400

5.77550500 -3.16946400 -2.61960700

0.67486300 -6.07104900 -3.52102900

-0.01196200 -6.76626300 -4.02904300

1.62822700 -6.06100200 -4.07022800

0.24159200 -5.06001700 -3.58586700

1.77387700 -8.20535300 -1.56920900

1.79933200 -8.53844100 -0.52097500

2.81387000 -8.13335900 -1.92402900

1.25511400 -8.97260400 -2.16407300

-3.34215000 -5.67251600 -0.99347300

-3.30972400 -5.57709500 -2.08836000

-3.97054900 -4.86072000 -0.59383500

-3.83034200 -6.62976800 -0.75280800

-1.76163400 -6.31999000 1.50832900

-2.04866000 -7.38249400 1.46004100

-2.52458900 -5.78937900 2.09789300

-0.80490900 -6.25407000 2.04479600

-1.75620300 -2.89753900 -0.26827900

-2.29716100 -2.34353200 -1.46428600

-3.06362300 -1.17484100 -1.39707900

-3.47033300 -0.74844500 -2.31768700

-3.33791600 -0.55265300 -0.17909900

-3.95744400 0.34739200 -0.14471400
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-2.84315500 -1.11554800 0.99526400

-3.08116300 -0.64911300 1.95606300

-2.06011500 -2.27861200 0.97520900

-1.53140100 -2.83352500 2.28420800

-1.05559200 -3.79442900 2.04765800

-2.64610000 -3.09600300 3.29507800

-3.11314400 -2.16094400 3.64476900

-2.24757200 -3.61485500 4.18079400

-3.44186900 -3.72157000 2.86329000

-0.44416300 -1.93310200 2.87260700

0.39517400 -1.83246000 2.16520700

-0.03438400 -2.36174800 3.80054400

-0.83845600 -0.93220900 3.12272300

-2.01951600 -2.98907100 -2.80862700

-1.71679700 -4.02401900 -2.59861900

-3.24137500 -3.03615200 -3.72157400

-4.11084800 -3.47791900 -3.21201000

-3.02315800 -3.64423500 -4.61310300

-3.53162500 -2.03531500 -4.07965800

-0.83397000 -2.31704400 -3.49915400

-1.06123600 -1.26431400 -3.73745000

-0.58486300 -2.82715800 -4.44312100

0.05896400 -2.32753600 -2.85558700

2.54645000 -1.27146100 -0.29327400

2.75148500 -0.25035500 -1.28091100

3.72598100 0.73961800 -1.10180000

3.85110700 1.49513400 -1.88619000

4.56123300 0.77732200 0.01283600

4.41092400 -0.25842400 0.94554700

5.08177900 -0.28980400 1.81180400
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3.45732400 -1.26358800 0.81884600
3.39839600 -2.37610600 1.81689800
3.54207300 -3.35378100 1.32741200
2.42367700 -2.42517900 2.32680700
4.17756400 -2.26813800 2.58512300
5.59273100 1.85319800 0.20293700
6.59116700 1.42883700 0.39855900
5.35284000 2.50756900 1.05894900
5.67383900 2.49444400 -0.68755300
1.99455700 -0.31745900 -2.57548000
0.89998400 -0.18576400 -2.48670900
2.11492000 -1.31082800 -3.03877400

2.35264700 0.44294000 -3.28472200
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