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Experimental Data

General Experimental Procedures

All manipulations were carried out using standard Schlenk line and glovebox techniques under an
inert atmosphere of argon. NMR experiments were conducted in Youngs tap NMR tubes made up and
sealed in a Glovebox. NMR spectra were collected on a Bruker AV300 spectrometer operating at
300.2 MHz (*H), 75.5 MHz (**C), 96.3 MHz (*'B). The spectra were referenced relative to residual
solvent resonances or an external BF;.OFEt, standard (*'B). Solvents (Toluene, THF, hexane) were
dried by passage through a commercially available (Innovative Technologies) solvent purification
system, under nitrogen and stored in ampoules over molecular sieves. C¢Dg and dg-toluene were
purchased from Fluorochem Ltd. and dried over molten potassium before distilling under nitrogen and
storing over molecular sieves. Di-n-butylmagnesium (1.0 M solution in n-heptane) and pinacolborane
were purchased from Sigma-Aldrich Ltd. and used without further purification. [HC{(Me)CN(2,6-
'Pr,CsH3) },MgnBu] was synthesised by a literature procedure.

Stoichiometric Reactions
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Scheme S1: Stacked *H NMR spectra in C¢Dg recorded during the stoichiometric reduction of t-BuCN with
HBpin. (i) Magnesium aldimide formation after addition of HBpin and t-BuCN to V; (ii) Magnesium
aldimidoborate formation on addition of a further equivalent of HBpin; (iii) Intramolecular hydride transfer with
formation of magnesium borylamide; (iv) Bis(boryl)amine formation after addition of a further equivalent of
HBpin.
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NMR Scale: LMgBu (V) (0.04 mmol, 20 mg) was dissolved in 0.5 ml of C¢Ds along with HBpin
(0.04 mmol, 5.8 puL). This was left at room temperature for 5 minutes to form LMgH in situ before
adding 'BuCN (0.04 mmol, 4.4 uL). This was heated at 60 °C overnight to yield the insertion product,
LMgNCHBuU. 'H NMR (C¢Dg, 300 MHz): 7.83 (1H, s, N=CH), 7.21 — 7.11 (6H, m, Ar-H), 4.85 (1H,
s, NC(CH5)CH), 3.32 (2H, sept, Jun = 6 Hz, CH(CHy),), 3.13 (2H, sept, Jus = 6 Hz, CH(CHs),), 1.66
(6H, s, NC(CH3)CH), 1.43 (6H, d, Jun = 9 Hz, CH(CHa),), 1.23 (6H, d, Juy = 9 Hz, CH(CHa),), 1.20
(6H, d, Iy = 9 Hz, CH(CHa),), 1.12 (6H, d, Jun = 9 Hz, CH(CHa),), 1.03 (9H, s, C(CHz)s. C{*H}
NMR (C¢Ds, 75 MHz): 174.5 (N=CH), 170.5 (NC(CHsy)), 147.0 (ipso-C-Ar), 142.8 (ortho-C-Ar),
1425 (ortho-C-Ar), 126.2 (para-C-Ar), 124.6 (meta-C-Ar), 96.1 (NC(CH3)CH), 375
(N=CHC(CHs)3), 29.2 (CH(CHy),), 27.2, 27.1, 26.1, 25.7, 25.0, 24.8.
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Compound 4: NMR Scale: To the previous solution additional HBpin (0.04 mmol, 5.8 ulL) was
added and left overnight at room temperature to yield the borate intermediate. ‘H NMR (C¢Dg, 300
MHz): 7.97 (1H, s, N=CH), 7.21 — 7.10 (6H, m, Ar-H), 4.84 (1H, s, NC(CH;)CH), 3.34 (2H, sept, Jun
= 6 Hz, CH(CHs),, 3.21 (2H, sept, Jyn = 6 Hz, CH(CHs),), 1.63 (6H, s, NC(CH3)CH), 1.40 (6H, d,
Jun = 9 Hz, CH(CHy),), 1.37 (6H, d, Juy = 9 Hz, CH(CHa),), 1.23 (6H, d, Jus = 9 Hz, CH(CHs),),
1.21 (6H, d, Jus = 9 Hz, CH(CH),), 1.07 (12H, s, OC(CHs),), 1.00 (9H, s, C(CHa)3). “*C{*H} NMR
(CeDs, 75 MHz): 178.4 (N=CH), 170.5 (NC(CHj3)), 145.7 (ipso-C-Ar), 143.3 (ortho-C-Ar), 142.6
(ortho-C-Ar), 126.1 (para-C-Ar), 124.7 (meta-C-Ar), 124.4 (meta-C-Ar), 96.0 (NC(CH3)CH), 83.0
(OC(CHa),), 82.6 (OC(CHs),), 37.8 (N=CHC(CHj3)3), 29.17 (CH(CHs),), 28.4 (CH(CHs),), 27.5, 27.2,
26.1, 25.9, 25.3 (OC(CHs),), 25.1. B NMR (CgDg, 96 MHz): 8.5 (d, Jug = 105.6 Hz, NBH).
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NMR Scale: Previous NMR sample was allowed to stand at room temperature for 48 hrs. 'H NMR
(CsDs, 300 MHz): 7.21 — 7.10 (6H, m, Ar-H), 4.83 (1H, s, NC(CH3)CH), 3.46 (2H, sept, Juy = 6 Hz,
CH(CHa),), 3.35 (2H, s, NCH,), 3.31 (2H, sept, Juy = 6 Hz, CH(CHz),), 1.64 (6H, s, NC(CH3)CH),
1.39 (12H, d, Juy = 6 Hz, CH(CHs3),), 1.26 (12H, d, Jus = 6 Hz, CH(CHj3),), 1.06 (24H, s, OC(CHa),).
BC{*H} NMR (C¢Ds, 75 MHz): 170.6 (NC(CH;)CH), 145.8 (ipso-C-Ar), 143.1 (ortho-C-Ar), 125.8
(para-C-Ar), 124.4 (meta-C-Ar), 95.8 (NC(CH3)CH), 83.1 (OC(CHa),), 82.6 (OC(CHs),), 58.5
(NCH,), 34.3 (NCH,C(CHs)s), 28.6, 28.4, 27.2, 26.2, 25.9, 25.3, 25.1, 14.7 (C(CH5)3). "B NMR
(CsDs, 96 MHz): 7.05 (d, Jug = 105.6 Hz, NBH).

Compound 2: NMR Scale: LMgBu (V) (0.06 mmol, 30 mg) was dissolved in 0.5 ml of C¢D¢ along
with HBpin (0.06 mmol, 8.4 uL). This was left at room temperature for 5 minutes to form LMgH in
situ before adding (3-MeO)PhCN (0.06 mmol, 7.3 pL). This was heated at 60 °C overnight to yield
the insertion product, LMgNCHPh(3-Me0). 'H NMR (C¢Dg, 300 MHz): 8.63 (1H, s, NCH), 7.56 —
6.80 (10H, m, Ar-H), 4.89 (1H, s, NC(CH3)CH), 3.42 (3H, s, OCH,), 3.29 (4H, m, CH(CHy),), 1.68
(6H, s, NC(CH3)CH), 1.42 (6H, d, Juy = 6Hz, CH(CH,),), 1.24 (6H, d, Jyu = 6Hz, CH(CH3),), 0.97
(6H, d, Iy = 6Hz, CH(CHs3),), 0.90 (6H, d, Juy = 6Hz, CH(CHs),). “C{*H} NMR (CsDs, 75 MHz):
172.5 (N=CH), 170.4 (NC(CH3)CH), 165.0, 160.9, 147.7, 145.2, 144.1, 142.9, 139.4, 130.3, 126.2,
124.8, 95.2 (NC(CHs)CH), 55.6 (OCHjs), 32.3 (CH(CHa),), 29.6, 28.7, 28.2, 27.2, 24.7, 23.4.
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Compound 3: NMR Scale: LMgBu (V) (0.06 mmol, 30 mg) was dissolved in 0.5 ml of C¢D¢ along
with HBpin (0.06 mmol, 8.4 uL). This was left at room temperature for 5 minutes to form LMgH in
situ before adding (4-MeO)PhCN (0.06 mmol, 8.0 mg). This was heated at 60 °C overnight to yield
the insertion product, LMgNCHPh(4-MeO). 'H NMR (C¢Dg, 300 MHz): 8.58 (1H, s, NCH), 7.80 —
6.81 (10H, m, Ar-H), 4.87 (1H, s, NC(CH3)CH), , 3.66 (4H, m, CH(CHj3),), 2.99 (3H, s, OCHjs) 1.73
(6H, s, NC(CH;)CH), 1.47 (6H, d, Iy = 6Hz, CH(CHy),), 1.32 (6H, d, Juy = 6Hz, CH(CHj3),), 0.91
(6H, d, Jun = 6Hz, CH(CH,),), 0.89 (6H, d, Juy = 6Hz, CH(CHs),). *C{*H} NMR (C¢Dg, 75 MHz):
171.7 (N=CH), 169.6 (NC(CH3)CH), 162.3, 147.7, 146.7, 144.1, 142.9, 135.0, 126.2, 124.2, 94.7
(NC(CH3)CH), 55.3 (OCHz), 32.3 (CH(CHs3),), 29.8, 28.8, 27.2, 26.1, 25.8, 24.9, 24.6, 23.4.
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Catalytic reactions

NMR scale: 10 mg (0.02 mmol, ie. 10 mol%) of LMgBu was dissolved in 0.5 ml of C¢Ds, 60.9 pL
(0.42 mmol) of pinacolborane was then added followed by 0.2 mmol of nitrile. This mixture was then
transferred to a sealed Youngs tap NMR tube and the reaction was kept in an oil bath at 60 °C. These
were regularly monitored by *H and **B NMR spectroscopy until complete conversion was observed.

Scale up: In a Schlenk flask 50mg (0.1 mmol, ie. 10 mol%) of LMgBu was dissolved in 5ml of
toluene, 304.7 pL (2.1 mmol) of pinacolborane was then added followed by 1 mmol of nitrile. This
mixture was then transferred to an oil bath at 60°C, for the observed NMR reaction time. Toluene was
then removed in vacuo and the remaining solid was redissolved in the minimum volume of hexane
and left to crystallize in the freezer overnight.

N-{B(OCMey,),} -propan-1-amine

NMR scale: 14.3 uL of propionitrile. *H NMR (CgDe, 300 MHz): 3.42 (2H, t, Jun = 6 Hz, NCH,),
1.75 (2H, m, Juy = 6 Hz, CH,CH,), 1.07 (24H, s, OCCH,), 0.96 (3H, Juy = 9 Hz, CH,CH). *C{*H}
NMR (755 MHz, CgDs, 298 K): 82.6 (OC(CHs),), 46.5 (NCH,), 27.2 (CH,CH,CHs), 25.1
(OC(CHa),), 11.9 (CH,CH5). B NMR (96.3 MHz, CsDg, 298 K): 29.5 NB. Scale up: 71.3 uL of
propionitrile, 60 °C for 1 hr. Isolated as yellow crystals (228 mg, 70% yield). Elemental analysis:
calcd. (found) for CysH3,B,NO, C 57.92 (57.68); H 10.05 (10.14); N 4.50 (4.40).

N-{B(OCMe,),} - 2-methylpropan-1-amine

NMR scale: 18.0 uL of isobutyronitrile, 60 °C for 1 hr. '"H NMR (300 MHz, C¢Ds, 298 K): 3.28 (2H,
d, Jun = 6 Hz, NCH,), 2.05 (1H, m, Juy = 6 Hz, CH(CHa),), 1.07 (24H, s, OC(CHjs),), 1.01 (6H, d, Jun
= 6 Hz, CH(CHs),). *C{*H} NMR (75.5 MHz, C¢Dg, 298 K): 82.6 (OC(CH),), 52.1 (NCH,), 31.6
(CH(CHs),), 25.1 (OC(CHs),), 20.7 (CH(CHs),). 'B NMR (96.3 MHz, C¢Ds, 298 K): 29.6 NB. Scale
up: 89.8 uL of isobutyronitrile. Isolated as a yellow oil (313 mg, 96% vyield). An accurate
microanalysis could not be obtained for this compound.
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N-{B(OCMe,),} - 2,2-dimethylpropan-1-amine

NMR scale: 22.1 uL trimethylacetonitrile, 60 °C for 5.5 hr. 'H NMR (300 MHz, C¢Dg, 298 K): 3.30
(2H, s, NCH,), 1.08 (24H, s, OC(CHj),), 1.03 (9H, s, C(CH3)3). *C{*H} NMR (75.5 MHz, C¢D, 298
K): 82.6 (OC(CHs),), 55.3 (NCH,), 34.0 (C(CH3)3), 28.4 (C(CHs)s), 25.1 (OC(CHs),)). "B NMR
(96.3MHz, Cg¢Ds, 298 K) 6B(ppm): 29.5 NB. Scale up: 110.5 uL of trimethylacetonitrile. Isolated as
colorless crystals (181 mg, 54% vyield). Elemental analysis: calcd. (found) for C1;H3sB,NO, C 60.22
(60.11); H 10.40 (10.55); N 4.13 (3.95).

N-{B(OCMe,),} — cyclohexylmethanamine

NMR scale: 23.8 pL cyclohexanitrile, 60 °C for 1 hr. *H NMR (300 MHz, CsDe, 298 K): 3.31 (2H, d,
Jun = 6 Hz, NCH,), 1.92 (2H, m, NCH,CH) 1.70 — 1.20 (10H, m, Cy-H), 1.07 (24H, s, OCCHy).
BC{*H} NMR (75.5MHz, C¢Dg, 298 K): 82.6 (OC(CHs),), 50.8 (NCH,), 41.3 (NCH,CH), 31.5 (Cy-
C), 27.6 (Cy-C), 27.0 (Cy-C), 25.1 (OC(CHs),). "B NMR (96.3 MHz, C4Ds, 298 K): 29.7 NB. Scale
up: 118.8 uL of cyclohexanitrile, 60 °C for 1 hr. Isolated as colorless crystals (265 mg, 75% vyield).
An accurate microanalysis could not be obtained for this compound.
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N-{B(OCMe,),} — phenylmethanamine

o

(@) O

N

O\/N

NMR scale: 19.5 pL benzonitrile, 60 °C for 12 hr. 'H NMR (300 MHz, C¢Dg, 298 K): 7.57 (2H, m, o-
H), 7.25 (2H, m, m-H), 7.11 (1H, m, p-H), 4.60 (2H, s, NCH,), 1.02 (24H, s, OC(CHa),). *C{*H}
NMR (75.5 MHz, C¢Dg, 298 K): 144.1 (0-C), 128.4 (p-C), 127.0 (m-C), 82.9 OC(CHa),, 48.2 (NCH,),
25.1 (OC(CHs),). "'B NMR (96.3 MHz, C¢Ds, 298 K): 29.5 NB. Scale up: 103.12 pL of Benzonitrile,
60 °C for 15 hrs. Isolated as colorless crystals (202 mg, 56% yield). Elemental analysis: calcd. (found)
for C1gH3B,NO,4 C 63.55 (63.38); H 8.70 (8.82); N 3.90 (4.00).

N-{B(OCMe,),} - o-tolylmethanamine
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NMR scale: 23.7 uL o-tolunitrile, 60 °C for 15 hr. 'H NMR (300 MHz, C¢Ds, 298 K): 7.64 (1H, d,
Jun = 6 Hz, 0-H), 7.24 (1H, m, p-H), 7.08 (1H, m, m-H), 7.00 (1H, m, m-H), 4.60 (2H, s, NCH,), 2.12
(3H, s, 0-CHs), 1.03 (24H, 5, OC(CHs),). *C{*H} NMR (75.5 MHz, C¢Ds, 298 K): 141.5 (0-C), 135.7
(0-CCHy), 1305 (p-C), 126.3 (m-C), 125.9 (m-CHC(CHj), 82.9 (OC(CHs),), 45.8 (NCH,), 25.0
(OC(CHs),), 19.4 (0-CHs). B NMR (96.3 MHz, CsDs, 298 K): 29.8 NB. Scale up: 118.5 pL of o-
tolunitrile, 60 °C for 15 hrs. Isolated as colorless crystals (275 mg, 73% yield). Elemental Analysis
for C,oH33B,NO,: Calculated (found): C 64.38 (64.45); H 8.92 (8.85); N 3.75 (3.63).
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N-{B(OCMe,),} - m-tolylmethanamine

o

(@) (0]

g

O\\ //N

NMR scale: 22.0 uL m-tolunitrile, 60 °C for 15 hr. 'H NMR (300 MHz, C4¢Ds, 298 K): 7.43 (1H, d,
Jun = 6 Hz, 0-H), 7.38 (1H, s, 0-H), 7.20 (1H, m, p-H), 6.95 (1H, m, m-H), 4.60 (2H, s, NCH,), 2.19
(3H, s, m-CHs), 1.04 (24H, s, OC(CHa),). *C{*H} NMR (75.5 MHz, CsDs, 298 K): 144.0 (o-C),
137.8 (0-CHC(CHy)), 129.3 (p-C), 128.7 (i-C) 127.7 (m-CCHj), 125.4 (m-C), 82.9 (OC(CHy),), 48.2
(NCH,), 25.1 (OC(CHs),), 21.9 (ArCH;). "B NMR (96.3 MHz, C4Ds, 298 K): 29.9 NB. Scale up:
120.0 uL of m-tolunitrile, 60 °C for 15 hrs. Isolated colorless crystals (305 mg, 81% yield). An
accurate microanalysis could not be obtained for this compound.

N-{B(OCMe,),} - 3-(fluoro)phenylmethanamine

NMR scale: 21.4 uL 3-(fluoro)benzonitrile, 60 °C for 14 hr. *"H NMR (300 MHz, C¢Ds, 298 K): 7.40
(1H, m, 0-CH), 7.25 (1H, d, Juy = 7.3 Hz, 0-CH), 7.00 (2H, m, m-CH, p-CH), 4.51 (2H, s, NCH,),
1.02 (24H, s, OC(CHs),). *C{*H} NMR (75.5 MHz, C¢Ds, 298 K): 130.2 (0-C), 128.7 (0-C), 128.5
(p-C), 128.5 (m-C), 128.3 (m-C), 83.1 (OC(CHs),), 47.8 (NCH,), 25.0 (OC(CH,),). *'B NMR (96.3
MHz, C¢Dg, 298 K): 29.5 NB. Scale up: 106.9 uL of 3-(fluoro)benzonitrile, 60 °C for 14 hrs. Isolated
pale yellow crystals (215 mg, 59% yield). Elemental analysis: calcd. (found) for Ci9H30B,FNO, C
60.52 (60.55); H 8.02 (7.93); N 3.71 (3.85).

-S9-



N-{B(OCMe,),} - 3-(methoxy)phenylmethanamine

NMR scale: 24.5 uL 3-(methoxy)benzonitrile, 60 °C for 15 hr. 'H NMR (300 MHz, CsDs, 298 K):
7.26 (1H, m, 0-CH), 7.25 (1H, m, 0-CH), 6.78 (1H, m, p-CH), 6.64 (1H, m, m-CH), 4.64 (2H, s,
NCH,), 3.41 (3H, s, OCHy), 1.05 (24H, s, OC(CHs),). *C{*H} NMR (75.5 MHz, C¢Ds, 298 K): 129.7
(0-C), 128.7 (0-C), 128.5 (p-C), 128.3 (m-C, 82.9 (OC(CHz3),), 55.0 (OCHj3), 48.3 (NCH,), 25.1
(OC(CH3),). "B NMR (96.3 MHz, C¢Ds, 298 K): 30.0 NB. Scale up: 1223 pL of 3-
(methoxy)benzonitrile, 60 °C for 15 hrs. Isolated as pale yellow crystals (308 mg, 81% yield). An
accurate microanalysis could not be obtained for this compound.

N-{B(OCMe,),} - p-tolylmethanamine
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NMR scale: 23.9 uL p-tolunitrile, 60 °C for 13 hr. 'H NMR (300 MHz, C¢Ds, 298 K): 7.50 (2H, d,
Jun =9 Hz, 0-H), 7.06 (2H, d, Juy =9 Hz, m-H), 4.58 (2H, s, NCH,), 2.15 (3H, s, p-CH3), 1.04 (24H,
s, OC(CHs),). C{'H} NMR (75.5 MHz, C¢Ds, 298 K): 141.2 (0-C), 136.1 (p-C), 129.4 (i-C), 128.5
(m-C), 82.9 (OC(CHs),), 47.9 (NCHy,), 25.1 (OC(CHjs),), 21.5 (p-CH3). B NMR (96.3 MHz, C4Ds,
298 K): 29.7 NB. Scale up: 119.4 uL of p-tolunitrile, 60 °C for 15 hrs. Isolated as colorless crystals
(270 mg, 72% yield). Elemental analysis: calcd. (found) for CyH33B,NO4 C 64.38 (64.20); H 8.92
(8.80); N 3.75 (3.87).
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N-{B(OCMe,),} — 4-(fluoro)phenylmethanamine

NMR scale: 21.9 uL 4-(fluoro)benzonitrile, 60 °C for 12 hr. 'H NMR (300 MHz, C¢Dg, 298 K): 7.40
(2H, m, 0-H), 6.88 (2H, t, Juy = 9 Hz, m-H), 4.45 (2H, s, NCH,), 1.02 (24H, s, OC(CH,),). *C{‘H}
NMR (75.5 MHz, C¢Ds, 298 K): 164.2 (p-C), 139.9 (0-C), 130.1 (i-C), 115.5 (m-C), 82.9
(OC(CHa),), 47.5 (NCH,), 25.1 (OC(CHa),). B NMR (96.3 MHz, C4Dg, 298 K): 29.7 NB. *F NMR
(376.5 MHz, C¢Dg, 298 K) oF (ppm): -116.89 4-F. Scale up: 109.4 uL of 4-(fluoro)benzonitrile, 60
°C for 15 hrs. Isolated as colorless crystals (230 mg, 61% yield). Elemental analysis: calcd. (found)
for Cy9H30B,FNO, C 60.52 (60.55); H 8.02 (7.93); N 3.74 (3.83).

N-{B(OCMe,),} — 4-(Chloro)phenylmethanamine

0 0o cl

NMR scale: 27.5 mg 4-(chloro)benzonitrile, 60 °C for 12 hr. *H NMR (300 MHz, CsDs, 298 K): 7.36
(2H, d, Iy = 7.3 Hz, 0-CH), 7.20 (2H, d, Jun = 7.3 Hz, m-CH), 4.46 (2H, s, NCH,), 1.02 (24H, s,
OC(CHs),). BC{*H} NMR (75.5 MHz, C¢Ds, 298 K): 129.9 (0-C), 128.9 (p-C), 128.7 (m-C), 83.0
(OC(CHs),), 47.5 (NCH,), 25.1 (OC(CHs),). ''B NMR (96.3 MHz, C¢Ds, 298 K): 29.0 (NB). Scale
up: 137.6 mg of 4-(chloro)benzonitrile, 60 °C for 12 hrs. Isolated as pale yellow crystals (231 mg,
59% yield). Elemental analysis: calcd. (found) for C1oH3B,CINO, C 57.99 (57.47); H 7.68 (7.40); N
3.56 (3.52).
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N-{B(OCMe,),} — 4-(trifluoromethyl)phenylmethanamine

NMR scale: 26.8 pL 4-(trifluoromethyl)benzonitrile, 60 °C for 12.5 hr. 'H NMR (300 MHz, C¢Ds,
298 K): 7.41 (4H, s, Ar-H), 4.46 (2H, s, NCH,), 1.01 (24H, s, OC(CHs),). *C{*H} NMR (75.5 MHz,
CsDs, 298 K): 148.1 (0-C), 128.5 (p-C), 125.6 (m-C), 83.1 (OC(CHa),), 47.8 (NCH,), 25.0
(OC(CHa),). *B NMR (96.3 MHz, C¢Ds, 298 K): 29.6 NB. **F NMR (376.5 MHz, C¢Ds, 298 K) &F
(ppm): -61.94 CF;. Scale up: 133.9 uL of 4-(trifluoromethyl)benzonitrile, 60 °C for 15 hrs. Isolated
as colorless crystals (325 mg, 76% yield). An accurate microanalysis could not be obtained for this
compound.

N-{B(OCMe,),} — 4-(methoxy)phenylmethanamine

NMR scale: 26.6 mg 4-methoxybenzonitrile, 60 °C for 13.5 hr. '"H NMR (300 MHz, C¢Ds, 298 K):
7.53 (2H, d, Iy = 6 Hz, 0-H), 6.85 (2H, d, Jyy = 9 Hz, m-H), 4.54 (2H, s, NCH,), 3.36 (3H, s, OCHy),
1.04 (24H, s, OC(CHs),). *C{*H} NMR (75.5 MHz, C¢Ds, 298 K): 159.3 (p-C), 136.4 (0-C), 129.8 (i-
C), 114.2 (m-C), 82.9 (OC(CHjs),), 55.1 (OCHs), 47.6 (NCH,), 25.1 (OC(CH3),). B NMR (96.3
MHz, CsDs, 298 K): 29.7 NB. Scale up: 133.2 mg of 4-methoxybenzonitrile, 60 °C for 15 hrs.
Isolated as colorless crystals (225 mg, 58% vyield). Elemental analysis: calcd. (found) for
CyoH13B,NO, C 61.74 (61.60); H 8.55 (8.50); N 3.60 (3.50).
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N-{B(OCMe,),} — diphenylacetoamine

NMR scale: 38.6 mg diphenylacetonitrile, 60 °C for 30 hr. '"H NMR (300 MHz, C¢Dg, 298 K): 7.43
(4H, d, Juy = 6 Hz, 0-H ), 7.05 (4H, m, m-H), 6.94 (2H, m, p-H), 4.65 (1H, t, Jyy = 6 Hz, NCH,CH),
4.10 (2H, d, Iy = 9 Hz, NCH,CH), 1.02 (24H, s, C(CH3),). *C{*H} NMR (75.5 MHz, C¢Ds, 298 K):
144.28 (ipso-C), 129.62 (0-C), 128.87 (p-C), 126.71 (m-C), 82.70 (C(CHa),), 54.44 (NCH,CH), 49.55
(NCH,CH), 25.07 (C(CHs),). "B NMR (96.3 MHz, C¢Ds, 298 K): 29.6 NB. Scale up: 133.2 mg of
diphenylacetonitrile, 60 °C for 30 hrs. Isolated as colorless crystals (199 mg, 43% yield). An accurate
microanalysis could not be obtained for this compound.
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'H and BC{*H} NMR spectra

N-{B(OCMe,),} -propan-1-amine
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N-{B(OCMe,),} - 2-methylpropan-1-amine
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N-{B(OCMe,),} - 2,2-dimethylpropan-1-amine
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N-{B(OCMe,),} — cyclohexylmethanamine
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N-{B(OCMe,),} — phenylmethanamine
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N-{B(OCMe,),} - o-tolylmethanamine
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N-{B(OCMe,),} - m-tolylmethanamine
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N-{B(OCMe,),}-p-tolylmethanamine
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N-{B(OCMe,),}-4-fluorophenylmethanamine
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N-{B(OCMe,),}-4-(trifluoromethyl)phenylmethanamine
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N-{B(OCMe,),} — 4-(Methoxy)phenylmethanamine
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N-{B(OCMe,),} — diphenylacetoamine
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X-ray Structural Analyses

Diffraction data for compounds 1 — 5 were collected on a Nonius Kappa CCD with a low temperature
device at 150 K, utilizing Mo-Ka radiation monochromated with graphite (A = 0.71070 A). Processing
utilized the Nonius software, with structure solution and refinement using XSeed® or WINGX-1.70*
suite of programs throughout and visualized utilizing ORTEP 3.° The asymmetric unit of 2 comprises
half of a dimer which straddles a crystallographic inversion center. Compound 5 co-crystallized with
one molecule of toluene and a molecule of hexane which was half occupied. All bond lengths in the
hexane molecule have been restrained. The phenyl group in the toluene molecule has been refined
using constraints.
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Kinetic Experiments

All NMR Data were recorded on a Bruker AV400 NMR operating at 400.13 MHz (*H) and were
recorded at 323 K unless stated otherwise. All data were processed using ACD/Labs group spectra
common integral analysis software.

In a glovebox a stock solution of the precatalyst was made to the relevant concentration, 0.5 mL of the
catalyst solution was transferred to a Youngs tap NMR tube followed by addition of the relevant
guantity of HBpin, followed by the chosen substrate. The tube was sealed, removed from the
glovebox, immediately frozen with liquid nitrogen and thawed just prior to loading into the NMR
spectrometer which had been preheated to a chosen temperature (if required). ‘H NMR spectra were
recorded at regular intervals. Reaction kinetics were monitored using the intensity changes in the
substrate resonances over three or more half-lives on the basis of substrate consumption. Data was
normalised against the initial substrate concentration [Substrate]i-, so that:

[Substrate];—g

Ct =
[Substrate],—o + [Substrate],

Reaction rates were derived from the plot of Ct vs time (or Ln(Ct), 1/Ct) by using linear trendlines
generated by Microsoft Excel software. To obtain Arrhenius and Eyring plots, Kinetic analyses were
conducted at 4-5 different temperatures, each separated by approximately 5 K.
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Propionitrile Hydroboration Kinetics

Determination of Catalyst order

Figure S1 Pseudo-zero order kinetics of propionitrile dihydroboration with varying [V]
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Figure S2. In(JEtCN]o/[EtCN],) vs time; non-linear kinetics
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1/[EtCN] / M2

16

14

12

0 50

B ¢ [Mg] 0.03206M
M [Mg] 0.00401M
A [Mg] 0.01202M
X [Mg] 0.01603M
X [Mg] 0.04008M

100
Time / min

150 200

-529-




Figure S4. [Mg] vs kqs (from Fig. S1); shows first order dependence
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Determination of reaction order with respect to [HBpin]

Varying concentrations of starting reagent HBpin whilst keeping constant [Mg] = 0.04 M and pseudo
first order conditions in EtCN (8.0 M).

Figure S5. [EtCH,N(Bpin),] vs time for varying [HBpin]
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Figure S6. In([EtCH,N(Bpin),]o/[EtCH,N(Bpin),];) vs time; non-linear kinetics
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Figure S7. 1/[EtCH,N(Bpin),] vs time; non-linear kinetics
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Figure S8. [HBpin] vs Kqps; linear fit indicates 1st order dependence on [HBpin]
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Determination of reaction order with respect to [EtCN]

Varying concentrations of starting reagent EtCN whilst keeping constant [Mg] = 0.04M and
pseudo first order conditions of HBpin (8.0M).

Figure S9. [EtCH,N(Bpin),] vs time; variable [EtCN]
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Figure S10. In(JEtCH,N(Bpin),]o/[EtCH,N(Bpin)],) vs time; non-linear kinetics
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Figure S12. [EtCN] vs kqs; indicates a first order dependence on [EtCN] under pseudo-first order
conditions in HBpin
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Variable [Mg] under pseudo-first order in [HBpin]

Figure S13. [EtCH,N(Bpin),] vs time; variation in [Mg] whilst under pseudo-first order conditions in
[HBpin] = 8.0M and keeping [EtCN] = 0.4M constant
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Figure S14. In(JEtCH,N(Bpin),]o/[EtCH,N(Bpin)],) vs time; non-linear kinetics
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Figure S16. [Mg] Vs Kqbs; hon-linear
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Figure S17. [Mg]? Vs Kops
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Figure S18. [Mg]® Vs Kops
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Variable [Mg] under pseudo-first order in [EtCN]

Figure S19. [EtCH,;N(Bpin),] vs time; variable [Mg] under pseudo-first order in [EtCN] (4.0M)
whilst keeping [HBpin] (0.8 M) invariant
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[Mg] = 0.032M [Mg] = 0.040M
Value Error Value Error
m; 0.020662 0.000261 m; 0.012806 0.000411
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Value Error Value Error
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m, 0.000825 0.000034 m, 0.000684 0.000034
Chisq 3.97E-05 n/a Chisq 0.019062 n/a
R? 0.981993 nfa R? 0.978871 nla
Figure S20. In([EtCH,N(Bpin),]o/[EtCH,N(Bpin).],) vs time; non-linear kinetics
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Figure S21.

1/[EtCH,N(Bpin),] vs time; non-linear kinetics
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Figure S22. [Mg] vs Kqs ; indicates 1st order dependence on [Mg]
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Variable [EtCN] approaching 2:1 reaction stoichiometry

Figure S23. [EtCH,N(Bpin),] vs time; variable [EtCN] whilst keeping [Mg] = 0.04M and [HBpin] =
0.84M
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[EtCN] = 0.2M [EtCN] = 0.4M
Value Error Value Error
m; 0.070346 | 0.003208 m; 0.101748 0.001263
m, 0.009723 | 0.000572 m, 0.011449 0.000118
Chisq 0.00172655 n/a Chisq 2.398E-06 n/a
R? 0.993134 nfa R? 0.999147 nfa
[EtCN] = 1.2M [EtCN] = 1.6M
Value Error Value Error
m; 0.188108 | 0.000651 m; 0.094968 0.001308
m, 0.017388 | 0.000133 m, 0.019539 0.000181
Chisq 0.00023175 n/a Chisq 9.846E-05 n/a
R? 0.999825 nfa R? 0.999569 nfa
[EtCN] = 2.4M [EtCN] = 3.2M
Value Error Value Error
m; 0.146617 | 0.001870 m; 0.217298 0.000913
m, 0.016518 | 0.000309 m, 0.016029 0.000244
Chisq 0.00276225 n/a Chisq 7.272E-05 n/a
R? 0.997931 nfa R? 0.999536 nfa

[EtCN] = 0.8M
Value Error
m; 0.108361 | 0.010890
m, 0.016036 | 0.000680
Chisq 0.0031748 n/a
R? 0.995617 nfa
[EtCN] = 2.0M
Value Error
my 0.117474 | 0.003765
m, 0.017587 | 0.000522
Chisq 0.0012035 n/a
R? 0.995613 nfa
[EtCN] = 4.0M
Value Error
my 0.274767 0.001674
m, 0.015817 | 0.000448
Chisq 0.0018655 n/a
R? 0.998402 nfa

Figure S24. In([EtCH,N(Bpin),]o/[EtCH,N(Bpin),],) vs time; non-linear kinetics
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Figure S25.

1/[EtCH,N(Bpin),] vs time; non-linear Kinetics
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Figure S26. [EtCN] vs kqs; indicating variable dependence on [EtCN] upon rate of reaction
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Variable [HBpin] approaching 2:1 reaction stoichiometry

Figure S27. [EtCH,N(Bpin),] vs time for variable [HBpin] whilst keeping [Mg] = 0.04M and [EtCN]
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Figure S28. In([EtCH,N(Bpin),]o/[EtCH,N(Bpin)],) vs time; non-linear kinetics
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Figure S29.

1/[EtCH,N(Bpin),] vs time; non-linear Kinetics
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Figure S30. [HBpin] vs kqs; indicates a variable dependence upon rate of reaction with changing
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Figure S33.

T=310K T=315K
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Figure S32. In([EtCN]/[EtCN],) vs time; non-linear kinetics
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Figure S34. Eyring Plot — Ln(k/T) vs 1/T

This graph was used to calculate the following Activation Energy Parameters, least square error

analysis was also carried to provide accurate error information.
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Figure S35. Arrhenius Plot - Ln(k) vs 1/T
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Value Error
m; 30.304 1.785
ma -12673 570.876
Chisq 0.004023456 n/a
R? 0.9960 n/a

This graph was used to calculate the following Activation Energy Parameter; least square error
analysis was also carried to provide accurate error information.

Error
+4.75

Value
Ea 105.36 kJ mol™

Aryl Nitrile Kinetics

Hammett plot

Standard reaction used of 10 mg (0.02 mmol, ie. 10 mol%) of LMgBu was dissolved in 0.5 ml of
CeDg, 60.9 uL (0.42 mmol) of pinacolborane was then added followed by 0.2 mmol of Nitrile. *H
NMR spectra were collected at consistent intervals until reaction reached the desired 3 half-lives (80
% product conversion). Reaction was carried out with 8 different aryl substituted nitriles: 4-
methoxybenzonitrile, para-tolunitrile, meta-tolunitrile, 3-methoxybenzonitrile, 3-Fluorobenzonitrile,
4-Chlorobenzonitrile, 4-(trifluoromethyl)benzonitrile, and benzonitrile. All reactions were carried out
at 323 K.

Figure S36. [ArCN] vs time; non-linear kinetics
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Figure S37. In(JArCN]o/[ArCN],) vs time for a series of different aryl nitriles
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Figure S38.

1/[ArCN] vs time; non-linear Kinetics
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Figure S39. Hammett Plot; ks taken from 1st order plots
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Electron Donating Aryl nitrile (p-MeOCsH,CN)

Determination of Catalyst order

Figure S40. [p-MeOCsH,CN] vs time; non-linear kinetics for 1:2 p-MeOC¢H,CN:HBpin
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Figure S41. In([p-MeOCgH,CN]o/[p-MeOCsH,4CN];) vs time for 1:2 p-MeOC¢H,CN:HBpin
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[Mg] 0.0481 M
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Figure S42. 1/[p-MeOC¢H,CN] vs time; non-linear kinetics for 1:2 p-MeOCgsH,CN:HBpin
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Determination of order in [p-MeOCzH,CN]

Figure S44. [p-MeOCgH,CH,N(Bpin),] vs time; non-linear kinetics
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Figure S45. In([p-MeOCsH,CH,N(Bpin),]o/[ p-MeOC¢H,CH,N(Bpin),];) vs time; non-linear kinetics

0
0.2 I’ 200 400 600 800 1000 1200 1400
) 2 J
X
3; = -04 .%0 # [EDG] = 0.4M
<. L4 i}
a5 0.6 ‘%0’ M [EDG] = 0.8M
-~ 00 0 .
Z =08 i A [EDG] = 1.6M
3 = g ¢
o 1 2 *xl‘ X [EDG] = 2.4M
o< X .‘.
e o -1.2 .! Xe l!. * X [EDG] = 3.2M
:u:" .“Q_‘. 1.4 AA Af*%x%’! 2 2 *
= ' A, XX Cee
-1.6 ‘AAA A%X 000000
-1.8
Time / min

-554-



Figure S46. 1/[ p-MeOC¢H,CH,N(Bpin),] vs time; non-linear kinetics
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Figure S48. [p-MeOCgsH,CN] Vs Kqys; non-linear fit
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Figure S50. [p-MeOCsH,CN]™ Vs Kops
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Determination of order in [HBpin]

Figure S51. [p-MeOCsH,CH,N(Bpin),] vs time; non-linear kinetics
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Figure S52. In([p-MeOCgsH,CH,N(Bpin),]o/[ p-MeOC¢H,CH,N(Bpin),];) vs time; non-linear kinetics
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Figure S53. 1/[ p-MeOC¢H,CH,;N(Bpin),] vs time; non-linear kinetics
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Figure S54. [p-MeOCsH,CH,N(Bpin),]? vs time; induction period of 120 mins observed
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Figure S55. [p-MeOCsH,CH,N(Bpin),]? vs time; induction period of 120 minutes removed
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Figure S56. [HBpin] vs Kqya; Non-linear fit

kobs / st

0.00016
0.00014
0.00012
0.0001
0.00008
0.00006
0.00004
0.00002
0
-0.00002
-0.00004

y = 8E-05x - 6E-05
R?=0.9373

4

1.5 2

[HBpin] / M

2.5

Figure S57. [HBpin]® vs Ky, linear fit indicates a second order dependence on [HBpin]
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Figure S58. [HBpin]® vs Kops
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Variable [Mg] under pseudo-first order conditions in [HBpin]
Figure S59. [p-MeOCsH,CN] vs time; non-linear kinetics
0.4
0.35 >\<
s 0.3
S~
g 025 Mg] = 0.02M
Eq > ¢ [Mg]=0.0
I, 0.2 M [Mg] = 0.040M
g 0.15 X - *o00 [Mg] = 0.032M
S 01 >K>1< !!'l % [Mg] = 0.048M
0.05 X % [Mg] = 0.064M
0
0 200 400 600 800
Time / min

-S61-




Figure S60. In([p-MeOCsH,CN]o/[ p-MeOCeH,4CN],) vs time; variable [Mg] under pseudo-first order

conditions in [HBpin] (8.0 M) whilst keeping [p-MeOC¢H,CN] (0.4 M) invariant
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Figure S61. 1/[ p-MeOC¢H,CN] vs time; non-linear kinetics
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Figure S62. [Mg] vs Kops; Non-linear fit. Ky values taken from 1% order plot
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Figure S63. [Mg]? Vs Kops
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Figure S64. [Mg]® Vs Kops

0.008
y = 25.945x + 0.0004
0.007
R%=0.9964
0.006
~ 0.005
v
> 0.004
0
[e]
* 0.003
0.002
0.001
0
0 0.00005 0.0001 0.00015 0.0002 0.00025 0.0003
[Mg]® / m3
Value Error
my 0.000391 0.000119
my 25.944599 0.904880
Chisq 0.008239727 n/a
2
R 0.996364 nfa

-564-



Variable [HBpin] under near stoichiometric reaction conditions
Figure S65. [p-MeOCsH,CN] vs time; non-linear kinetics
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Figure S66. In([p-MeOCsH,CN]o/[ p-MeOC¢H4CN]Jy) vs time
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Figure S67. 1/[ p-MeOC¢H,CN] vs time; non-linear kinetics
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Figure S68. [HBpin] vs kqs; indicates a variable dependence upon [HBpin] with respect to rate of
reaction

0.006
0.005 y = 0.0008x + 0.003
R?2=0.9155
y =-0.0009x + 0.007
_, 0.004 R =0.9964
)
> 0.003
o]
5]
-
0.002
0.001
0
0 1 2 3 4 5 6
[HBpin] / M
[HBpin] 0.8 — 2.4M [HBpin] =2.4 - 5.6M
Value Error Value Error
m; 0.002957 0.000413 m; 0.007081 0.000222
m, 0.000794 0.000239 m, -0.000897 0.000053
Chisq 0.048987 n/a Chisq 0.001245 n/a
R? 0.919695 n/a R? 0.997477 n/a

-S66-



Figure S69. [HBpin]? vs kos; increased linearity for 0.8-2.4M

0.006
0.005
y =-0.0001x + 0.0054
- 0.004 R2=0.9698
2 0003 | Y =0:0003x +0.0035 L
- R?=0.9772
[e]
<
0.002
0.001
0
5 10 15 20 25 30 35
[HBpin]? / M2
[HBpin] 0.8 — 2.4M [HBpin] = 2.4 —5.6M
Value Error Value Error
m, 0.003479 0.000140 m, 0.005423 0.000393
m, 0.000251 0.000038 m, -0.000108 0.000019
Chisq 0.017675 n/a Chisq 0.021134 n/a
R? 0.977190 nfa R? 0.969779 n/a
Figure S70. [HBpin]® vs kqss; increased linearity for 0.8 - 2.4M
0.006
0.005
0.004 y = -2E-05x + 0.0049
- R?=0.9259
2 y = 1E-04x + 0.0036 M
o 0.003 RZ = 0.9988
[e]
<
0.002
0.001
0
50 100 150 200
[HBpin]3 / M3
[HBpin] 0.8 —2.4M [HBpin] =2.4—5.6M
Value Error Value Error
m, 0.003644 0.000027 m, 0.004897 0.000503
m, 0.000095 0.000003 m, -0.000016 0.000005
Chisq 0.00117 n/a Chisq 0.064303 n/a
R? 0.998807 nfa R? 0.925949 nla

-S67-




Variable Temperature Studies
Figure S71. [p-MeOCsH,CN] vs time; non-linear kinetics
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Figure S72. In([p-MeOCgsH,CN]o/[ p-MeOC¢H4CN]Jy) vs time
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Figure S73. 1/[ p-MeOC¢H,CN] vs time; non-linear kinetics
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Figure S74. Eyring Plot; 1/T vs Ln(k/T)
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The graph shown as Fig. S74 was used to calculate the following Activation Energy Parameters, least
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square error analysis was also carried to provide accurate error information.
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Figure S75. Arrhenius Plot; 1/T vs Ln(k)
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This graph was used to calculate the following Activation Energy Parameter; least square error
analysis was also carried to provide accurate error information.
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Electron Withdrawing aryl nitrile — m-MeOCsH,CN

Determination of order in [Mg]

Figure S76. [m-MeOC¢H,CN] vs time; non-linear kinetics
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Figure S77. In([m-MeOC¢H,4CN]o/[ m-MeOCsH,CN],) vs time
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Figure S79. [Mg] vs Kqs; non-linear fit

0.005
0.0045
0.004

y =0.0592x - 0.0003 *
R*=0.9519

0.01 0.02

0.03 0.04

[Mg] /™M

0.05 0.06

0.07

0.08

Figure S80. [Mg]? vs kes; indicating a second order dependence upon [Mg]
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Figure S81. [Mg]*? vs kqps; NoN-linear fit
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Figure S83. In([m-MeOC¢H,CN]o/[ m-MeOC¢H,CN],) vs time; linear fit with induction period 0-160
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Figure S84. In([m-MeOC¢H,4CN]o/[ m-MeOCsH,CN],) vs time; induction period omitted for Kqps
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Figure S85. 1/[ m-MeOC¢H,CN] vs time; non-linear fit
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Figure S86. [m-MeOCH,CN] vs Kqps; Non-linear kinetics
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Figure S87. [m-MeOCsH,CN]™ vs kos; indicating a -1 order dependence upon [Ar(EWG)CN]
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Variable [Mg] under pseudo-first order in [HBpin]

Figure S88. [m-MeOC¢H,CN] vs time; non-linear fit
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Figure S891. In([m-MeOCsH,CN]o/[ m-MeOCH,CN],) vs time; induction period observed at lower
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Figure S90. In([m-MeOC¢H,CN]o/[ m-MeOC¢H,CN]y) vs time; induction period of 120 min removed
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Figure S91. 1/[ m-MeOCgH,CN] vs time; non-linear Kinetics
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Figure S93. [Mg]? vs Kes; Non-linear fit

0.006

0.005 y =0.9187x + 0.0005 ¢
R%=0.9496

0.004

k obs / M s

© o
o o
o o
o w

0 0.001 0.002 0.003 0.004 0.005
[Mg]? / m?

Figure S94. [Mg]® vs kqs; indicated 3rd order dependence upon [Mg] under pseudo-first order
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Variable [Mg] under pseudo-first order in [m-MeOCH,CN]

Figure S95. [m-MeOC¢H,CH,N(Bpin),] vs time; non-linear kinetics
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Figure S96. In([m-MeOC¢H,CH,N(Bpin),]o/[ m-MeOC¢H,CH,N(Bpin),];) vs time; non-linear
kinetics
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Figure S97. 1/[ m-MeOC¢H,CH,N(Bpin),] vs time; non-linear kinetics
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Figure S98. [m-MeOCgH,CH,N(Bpin),]* vs time; variable [Mg] under pseudo-first order conditions
in [m-MeOCgsH,CN] (4.0M) whilst keeping [HBpin] (0.8M) invariant
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Figure S99. [Mg] vs Kqss; non-linear fit
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Figure S100. [Mg]? vs Kess; non-linear fit
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Figure S101. [Mg]? vs kes; indicating 3rd order dependence on [Mg] under pseudo-first order
conditions in [m-MeOCsH,CN]
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Variable Temperature Studies
Figure S102. [m-MeOCsH,CN] vs time; non-linear kinetics
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Figure S103. In([m-MeOCsH,CN]o/[ m-MeOCH,CN],) vs time; variable temperature under standard
reaction conditions
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Figure S104. 1/ m-MeOC¢H4CN] vs time; non-linear kinetics
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Figure S105. Eyring Plot; /T vs Ln(k/T)
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This graph was used to calculate the following Activation Energy Parameters, least square error
analysis was also carried to provide accurate error information.

Value Error
AH 45.75 kJ mol™ +3.44
AS | -190.84 J k* mol* +10.61
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Figure S106. Arrhenius Plot; /T vs Ln(k)
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This graph was used to calculate the following Activation Energy Parameter; least square error
analysis was also carried to provide accurate error information.

Value Error
Ea 48.44 kJ mol™ +3.43
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Kinetic Isotope Effect - EtCN

Using the standard reaction: LMgBu (10 mg, 0.02 mmol ie. 10 mol%) was dissolved in 0.5 ml of
CeDg, 110.5 pL (0.42 mmol) of deuterated pinacolborane was then added followed by 0.2 mmol of
propionitrile. *"H NMR spectra were collected at consistent intervals until the reaction reached the
desired 3 half-lives (80 % product conversion). All reactions were carried out at 323 K.
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Figure S107: Determination of KIE for propionitrile dihydroboration

Ku/kp = 0.0109/0.0039 = 2.79
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Kinetic Isotope Effect — p-MeOC¢H,CN

Using the standard reaction: LMgBu (10 mg, 0.02 mmol ie. 10 mol%) was dissolved in 0.5 ml of
CeDg, 110.5 pL (0.42 mmol) of deuterated pinacolborane was then added followed by 0.2 mmol of 4-
methoxybenzonitrile. "H NMR spectra were collected at consistent intervals until the reaction reached
the desired 3 half-lives (80 % product conversion). All reactions were carried out at 323 K.
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Figure S108: Determination of KIE for (4-methoxy)benzonitrile dihydroboration.
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Kinetic Isotope Effect - m-MeOCsH,CN

Using the standard reaction: LMgBu (10 mg, 0.02 mmol ie. 10 mol%) was dissolved in 0.5 ml of
CeDg, 110.5 pL (0.42 mmol) of deuterated pinacolborane was then added followed by 0.2 mmol of 3-
methoxybenzonitrile. "H NMR spectra were collected at consistent intervals until the reaction reached
the desired 3 half-lives (80 % product conversion). All reactions were carried out at 323 K.
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Figure S109: Determination of KIE for (3-methoxy)benzonitrile dihydroboration.
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