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Fig. S1 Room temperature '"H NMR (400 MHz, CDCls) spectrum of [(2,6-iPr,CsH3N)P(Ph,)(N/Bu) JH (LH). The
Inset shows the 3!'P{'H} spectrum.
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Fig. S2 Room temperature 13C NMR (100 MHz, CDCl;) spectrum of [(2,6-iPr,CsH;N)P (Ph,)(N/Bu)|H
(LH).
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Fig. S3 Room temperature 'H NMR (400 MHz, toluene-dg) spectrum of [(2,6-iPr,CsH;N)

P(Phy)(N7Bu)](Li-2THF) (1). Inset 1a shows the *'P{'H} NMR (162 MHz, toluene-ds, —35 °C)
spectrum and Li NMR (155 MHz, toluene-dg, —35 °C) spectrum is shown in inset 1b.
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Fig. S4 3C NMR (100 MHz, toluene-dg, —35 °C) spectrum of [(2,6-iPr,C¢H;N)P(Ph,)(N/Bu) | (Li-2THF)
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Fig. S5 '"H NMR (400 MHz, toluene-ds, —35 °C) spectrum of [ {(2,6-iPr,CsH;N)P(Ph,)(N/Bu)} AlH,], (2).
Inset 1a shows the 3'P{!H} NMR (162 MHz, toluene-dg, —35 °C) spectrum and 2’A1 NMR (104
MHz, toluene-dg, —35 °C) NMR spectrum is shown in inset 1b.
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Fig. S6 3C NMR (100 MHz, toluene-ds, —35 °C) spectrum of [{(2,6-iPr,CsH;N)P(Ph,)(N/Bu)} AlH, ], (2).
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Fig. S7 Room temperature '"H NMR (400 MHz, C¢D) spectrum of [ {(2,6-iPr,CsH;N)P(Ph,)(N/Bu)} AlH,],
(2). Inset 1a shows the 3'P{'H} NMR (162 MHz, C¢Ds) spectrum and 2’Al NMR (104 MHz, C¢Dy)
NMR spectrum is shown in inset 1b.
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Fig. S8 Room temperature *C NMR (100 MHz, C¢Dy) spectrum of [ {(2,6-iPr,CsH;N)P(Ph,)(N/Bu)} AlH,],
2.
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Fig. S9 '"H NMR (400 MHz, toluene-ds, —35 °C) spectrum of [(2,6-iPr,CsH;N)P(Ph,)(N7Bu)]AlMe; (3).
Inset 1a shows the 3'P{'H} (162 MHz, toluene-dg, —35 °C) spectrum and 2’Al NMR (104 MHz,
toluene-dg, —35 °C) spectrum is shown in inset 1b.
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Fig. S10 3C NMR (100 MHz, toluene-dg, —35 °C) spectrum of [(2,6-iPr,CsH;N)P(Ph,)(N/Bu)]AlMe, (3).
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Fig. S11 Room temperature 'H NMR (400 MHz, CDCl;) spectrum of [(2,6-iPr,C¢H;N)P(Ph,)(N#Bu)]|BCl,
(4). Inset 1a shows the 3'P{'H} (162 MHz, CDCl;) spectrum and ''B NMR (128 MHz, CDCl;)
spectrum is shown in inset 1b.
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Fig. S12 Room temperature '*C NMR (100 MHz, CDCls) spectrum of [(2,6-iPr,CsH3N)P(Ph,)(N/Bu)|BCl,
.
7



Compound 5:
70.90

e 40 36 32 28 24 160 120 80 40 0 -40

1a 1ib

3
f

| ooo'E

PPM 7.2 68 64 60 56 52 48 44 40 36 3.2 28 24 20 16 12 08 04

Fig. S13 Room temperature 'H NMR (400 MHz, C4D) spectrum of [(2,6-iPr,CsH3;N)P(Ph,)(N7Bu)]AICI,
(5). Inset 1a shows the 3'P{'H} (162 MHz, C¢Dg) spectrum and >’Al NMR (104 MHz, C¢Dy)

spectrum is shown in inset 1b.
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Fig. S14 Room temperature *C NMR (100 MHz, C¢Dg, 25 °C) spectrum of [(2,6-
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Fig. S15 '"H NMR (400 MHz, toluene-dg, —35 °C) spectrum of [(2,6-iPr,CsH;N)P(Ph,)(N/Bu)]GacCl, (6).
Inset shows the 3'P{'H} (162 MHz, toluene-dg, —35 °C) spectrum.
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Fig. S16 '*C NMR (100 MHz, toluene-ds, —35 °C) spectrum of [(2,6-iPr,CsH;N)P(Ph,)(N#Bu)]GaCl, (6).
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Fig. S17 'H NMR (400 MHz, THF-d, 35 °C) spectrum of [ {(2,6-iPr,CsH;N)P(Ph,)(N/Bu)} AIMe]*
[MeB(CgFs)s] (7). Inset shows the 3'P{'H} (162 MHz, THF-dg, —35 °C) spectrum.
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Fig. S18 13C NMR (100 MHz, THF-ds, —35 °C) spectrum of [{(2,6-iPr,CsH;N)P(Ph,)(NBu)} AlMe]*
[MeB(CeFs)3]~ (7).
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Fig. S19 ''B (128 MHz, THF-ds, —35 °C), '°F (376 MHz, THF-dg, —35 °C), and A1 NMR (104 MHz, THF-
dg, =35 °C) spectrum of [{(2,6-iPr,CsH3;N)P(Ph,)(N7Bu)} AlMe]* [MeB(C¢Fs);]~ (7) is shown in
figure 1a, 1b and 1c, respectively.
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Fig. S20 This sample was prepared in THF at room temperature and NMR recorded in C¢Dg at room
temperature. 'H NMR (400 MHz, CsDs) spectrum of [{(2,6-
iPr,CcH3N)P(Ph,)(N/Bu)} AlMe]* [MeB(C4Fs);]- (7). Inset 1a shows 2’Al NMR (104 MHz,
CsDs) and 1b shows the °F NMR (376 MHz, C¢Dg) spectrum.
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Fig. S21 This sample was prepared in THF at room temperature and NMR recorded in C¢Dg at room
temperature. 3C NMR (100 MHz, CeDs) spectrum of [{(2,6-
iPr,C¢H;N)P(Phy)(N7Bu) } AlMe] [MeB(CgFs)s]~ (7). Inset 1a shows 3'P{'H} (162 MHz, C¢Dg)
NMR and 1b shows the ''B (128 MHz, C4D¢) NMR spectrum.
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Fig. S22 Room temperature in-situ 'H NMR (400 MHz, CgDg) spectrum of [(2,6-
iPr,C¢H3;N)P(Ph,)(N7Bu)]AlMe(CgFs) (8) recorded after 2 days of sample preparation. Inset 1a

shows the 3'P{'H} (162 MHz, C4Ds) spectrum and the 2’Al NMR (104 MHz, C¢Dg) spectrum is
shown in inset 1b.
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Fig. S23 Room temperature in-situ BC NMR (100 MHz, C¢D4) spectrum of [(2,6-
iPr,CsH;3;N)P(Ph,)(NBu)]AIMe(CgF;5) (8) recorded after 2 days of sample preparation.
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Fig. S24 Room temperature in-situ '"F NMR (376 MHz, C¢D¢) spectrum of [(2,6-
iPr,CcH;N)P(Phy)(N#Bu)]AlMe(CgFs) (8) recorded after 2 days of sample preparation.
Compound 9 is MeB(C¢F5),.
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Compound 8

Fig. S25 Room temperature in-situ '"B NMR (128 MHz, CgDs) spectrum of [(2,6-
iPr,CsH3;N)P(Phy)(NBu)]AIMe(CgFs) (8) recorded after 2 days of sample preparation.
Compound 9 is MeB(C¢Fs),.
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