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Experimental Procedures

Materials and Instrumentation.

All reactions were performed using standard Schlenk line techniques under an atmosphere of
nitrogen or in an inert atmosphere glovebox (Innovative Technology, Inc.). Solvents were dried
using a Grubbs-type solvent purification system' manufactured by Innovative Technology, Inc.,
degassed (freeze-pump-thaw method), and stored under an atmosphere of nitrogen prior to use.
NaBAr'; (Ar" = 3,5-(F3C),CsHs) was purchased from Matrix Chemicals and dried under vacuum
at 110 °C for 48 hrs. Na, K, H;B*SMe, (2.0 M in THF), HCI (2.0 M in Et,0O [diluted to 0.2 M in
Et,0]), I, Me;NH*BH;, NaNs3;, MesSiOTf, MeOTf, ‘BusP, B(C¢Fs);, and PhN=NPh were
purchased from Sigma-Aldrich and were used as received. ImMe,Pr,,> ImMe,'Pry*BHs,’
Me,ND+BH;," IPrBH,N;° BAr'3,® PhsCOTS,” Ph;SiOTY,* and KCg’ were prepared according to
literature procedures. 'H, ''B, PC{'H} and "’F NMR spectra were recorded on a Varian iNova
400 spectrometer and referenced externally to SiMes (‘H and “C{'H}), F:B*OEt, (''B) and
CFCl; ("F), respectively. Elemental analyses were performed by the Analytical and
Instrumentation Laboratory at the University of Alberta. Infrared spectra were recorded on a
Nicolet IR100 FTIR spectrometer as Nujol mulls between NaCl plates. Melting points were
measured in sealed glass capillaries under nitrogen using a MelTemp melting point apparatus
and are uncorrected. Mass spectra were obtained on Agilient Technology 6220 TOF (for ESI)
and Kratos MS50G (for EI) spectrometers.

X-ray Crystallography. Crystals of suitable quality for X-ray diffraction studies were removed
from a vial in a glovebox and immediately covered with a thin layer of hydrocarbon oil
(Paratone-N). A suitable crystal was selected, mounted on a glass fiber, and quickly placed in a
low-temperature stream of nitrogen on an X-ray diffractometer.'® All data were collected at the
University of Alberta using a Bruker APEX II CCD detector/D8 diffractometer using Cu Ko
radiation with the crystals cooled to —100 °C. The data were corrected for absorption through
Gaussian integration from the indexing of the crystal faces.'" Structures were solved using
intrinsic phasing SHELXT."* Structure refinement was accomplished using either SHELXL-97
or SHELXL-2013." All carbon-bound hydrogen atoms were assigned positions on the basis of
the sp® or sp’ hybridization geometries of their attached carbon atoms, and were given thermal

arameters 20 % greater than those of their parent atoms.
p g p
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Synthetic details

ImMe;'PryBH,I (1). A solution of I, (718 mg, 2.83 mmol) in 10 mL of benzene was added
dropwise to a 15 mL benzene solution of ImMe,'Pr,*BH; (1.09 g, 5.61 mmol), and the mixture
was stirred for 2 hrs. The volatiles were removed from the mixture under vacuum to yield
ImMe,'Pry*BH,] as a yellow powder (1.61 g, 90 %). 'H{''B} NMR (400 MHz, C¢Ds): & = 5.43
(br, 2H, CH(CHs),), 3.27 (br, 2H, BH), 1.45 (s, 6H, Im-CH3), 1.10 (d, *Juu = 6.4 Hz, 12H,
CH(CHs),). PC{'H} NMR (125 MHz, C¢D¢): & = 124.8 (N-C-CH3), 50.5 (CH(CHs),), 20.8
(CH(CHs),), 9.7 (Im-CHs). ''B NMR (128 MHz, C¢D¢): & = -30.1 (br). Anal calcd. for
C11H2BINa: C, 41.28; H, 6.93; N, 8.75. Found: C, 41.30; H, 6.89; N, 8.49 %. Mp (°C): 185-190.

ImMe;'Pry*BH>N; (2). 5 mL of DMSO was added to a mixture of ImMe; Pr,*BH,I (1) (2.05 g,
6.41 mmol) and NaN3 (500 mg, 7.69 mmol) followed by stirring for 24 hrs. 100 mL of ethyl
acetate was then added to the mixture and the organic layer was washed with water (3 x 70 mL).
The organic layer was dried over MgSQy, filtered and the solvent was removed under vacuum to
yield 2 as a white solid (1.02 g, 68 %). The product was further purified by crystallization from
Et,0/hexanes at -35 °C. 'H{''B} NMR (400 MHz, C¢Ds): & = 5.34 (br, 2H, CH(CH3),), 3.47 (br,
2H, BH), 1.46 (s, 6H, Im-CH3), 1.09 (d, *Jun = 7.2 Hz, 12H, CH(CH3),). PC{'H} NMR (125
MHz, C¢Ds): 6 = 162.7 (br, N-C-N), 124.5 (N-C-CH3), 50.4 (CH(CHzs),), 21.4 (CH(CHs)»), 9.7
(Im-CH3). ''B NMR (160 MHz, C¢Ds): & = -16.9 (t, 'Jgu = 98.0 Hz). IR (Nujol, cm™'): 2324 (w,
vpg), 2118 (m, vnz), 2085 (s, vn3). HR-MS (EI) (C1;H»BNs) : m/z: Caled: 235.1968; Found:
235.1967 (A ppm = 0.7). Anal caled. for C;;H»BNs: C, 56.19; H, 9.43; N, 29.78. Found: C,
56.63; H, 9.54; N, 29.25 %. Mp (°C): 90-94.

ImMe;' PrysHB=NH*BAr"5 (3). A solution of BAr'; (440 mg, 0.68 mmol) in 5 mL CH,Cl, was
added dropwise to a 3 mL CH,Cl, solution of ImMe,'Pro*BH,N3 (2) (159 mg, 0.68 mmol). The
mixture was stirred for 1 hr and the volatiles were removed under vacuum. The product was then
dissolved in 10 mL of toluene and heated to 80 °C for 12 hrs to give a colorless solution. The
solvent was removed under vacuum to yield a colorless oil. A 3 mL portion of Et,O was then
added to the oil and the resulting mixture was layered with 3 mL of hexanes to precipitate out a
white solid. The mother liquor was decanted from the resulting precipitate and the solid was

dried under vacuum to afford 3 as a white powder (374 mg, 64 %). Crystals suitable for X-ray
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diffraction were grown from hexanes/CH,Cl, at -35 °C. lH{“B} NMR (400 MHz, C¢Dg): & =
8.19 (s, 6H, 0-C¢H3(CF3),), 7.79 (s, 3H, p-CsH3(CF3),), 5.42 (d, *Jun = 10.0 Hz, 1H, NH), 4.62
(br, 1H, BH), 3.75 (sept, *Jun = 6.9 Hz, 2H, CH(CHs),), 1.12 (s, 6H, Im-CH3), 0.79 (d, *Jun= 6.8
Hz, 12H, CH(CH;),). "C{'H} NMR (125 MHz, C¢D¢): & = 159.8 (br, N-C-N), 133.9 (o-
C¢H3(CF3),), 130.4 (q, *Jer = 31.8 Hz, m-C¢H3(CF3)), 125.6 (N-C-CHy), 125.1 (q, 'Jep = 272.6
Hz, CF3), 119.2 (p-CsH3(CF3),), 51.6 (CH(CHz),), 21.5 (CH(CHs),), 8.6 (Im-CH;). ''B{'H}
NMR (128 MHz, C¢Dg): & = 32.6 (br, BH), -3.9 (s, BAr'3). "’"F NMR (376 MHz, C¢Ds): 8 = -62.3
(s, CF3). IR (Nujol, cm™"): 3367 (w, vnn), 2489 (W, vgn). Anal caled. for CssHs BFisNs: C,
49.04; H, 3.65; N, 4.90. Found: C, 48.63; H, 4.03; N, 4.45 %. Mp (°C): 142-146.

ImMe,'Pry*H(CI)B-NHy*BAr' 3(4). To a 5 mL Et,O solution of ImMe,'Pr,sHB=NH*BAr'; (3)
(205 mg, 0.24 mmol) was added HCI (1.6 mL, 0.2 M solution in Et,0, 0.3 mmol) and the
mixture was stirred for 2 hrs. The solvent was removed from the mixture under vacuum to yield
a white powder. The product (4) was further purified by crystallization from Et,O/ hexanes at -35
°C (128 mg, 60 %). 'H{''B} NMR (500 MHz, C¢Ds): & = 7.83 (s, 6H, 0-CsH3(CF3),), 7.66 (s,
3H, p-CsH3(CFs),), 4.53 (br, 2H, CH(CH3),), 3.75 (br, 1H, BH), 3.61 (d, *Jun = 13.0 Hz, 1H,
NH), 3.40 (br, 1H, NH), 1.36 (s, 6H, Im-CH;), 0.69 (br, 12H, CH(CHs),). PC{'H} NMR (125
MHz, C¢Dg): & = 154.1 (br, N-C-N), 133.4 (0-CsH3(CF3),), 130.9 (q, *Jor = 32.1 Hz, m-
CeH3(CF3)y), 124.5 (q, 'Jor = 272.9 Hz, CF3), 120.4 (p-CsHs(CFs),), 51.3 (CH(CHs)y), 20.5
(CH(CHj3),), 9.6 (Im-CH3). '"B{'"H} NMR (128 MHz, C¢Dg): & =-3.7 (s, BAr'3), -9.5 (br, BHCI).
F NMR (376 MHz, C¢Dg): & = -62.6 (s, CF3). Anal calcd. for Cs3sH3,B,CIF§N3: C, 47.04; H,
3.61; N, 4.70. Found: C, 47.03; H, 3.69; N, 4.68 %. Mp (°C): 117-121.

ImMe;'PryeH>B-NH*BAr5 (5). To a 5 mL Et,0 solution of ImMe,'Pr,sHB=NH*BAr'; (3) (131
mg, 0.15 mmol) was added Me,NH*BH; (9 mg, 0.2 mmol) and the mixture was stirred for 12
hrs. The solvent was removed from the mixture under vacuum and the remaining residue washed
three times with hexanes (3 x 5 mL). The product was then dried under vacuum to yield § as a
white solid. Crystals suitable for X-ray diffraction were grown from hexanes/CH,Cl, at -35 °C
(110 mg, 85 %). '"H{''B} NMR (400 MHz, C¢Ds): & = 7.98 (s, 6H, 0-CsH3(CFs),), 7.72 (s, 3H,
p-CeH3(CF3),), 4.41 (br, 2H, CH(CH3),), 2.43 (br, 2H, NH), 2.29 (br, 2H, BH), 1.34 (s, 6H, Im-
CHs), 0.73 (d, *Jun = 6.8 Hz, 12H, CH(CH:),). PC{'H} NMR (125 MHz, CsDs): & = 160.5 (br,
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N-C-N), 155.4 (br, ipso-CsH3(CF3),), 133.6 (0-CsH3(CF3),), 130.7 (q, “Jer = 32.1 Hz, m-
CsH3(CF3),), 125.4 (N-C-CH3), 124.4 (q, 'Jer = 272.2 Hz, CF3), 120.0 (p-CsH3(CF3),), 50.7
(CH(CHj3),), 20.7 (CH(CH3),), 9.5 (Im-CHs). ""B{'H} NMR (128 MHz, C¢D¢): & = -3.9 (s,
BAr'3), -21.6 (br, BH,). "F NMR (376 MHz, C¢Dg): & = -62.5 (s, CF;). Anal calcd. for
CssHs3BoF1sNs: C, 48.92; H, 3.87; N, 4.89. Found: C, 48.24; H, 3.83; N, 4.89 %. Mp (°C): 175-
179.

To identify the amine-borane by-product a similar reaction was performed by combining
ImMe,'Pr,sHB=NH*BAr"; (3) (52 mg, 0.06 mmol) and Me,NH*BH; (4 mg, 0.06 mmol) in 5 mL
of C¢Ds. The identified dimethyl amine-borane by-products by ''B NMR spectroscopy were
[Me,N-BH,], (84 %)'* and Me,NH-BH,-NMe,-BH; (14 %)."

ImMe;'Pry*H>B-N(D)H*BAr"'; (5-d). To a 5 mL Et,O solution of ImMe,'Pr,sHB=NH*BAr'; (3)
(191 mg, 0.2 mmol) was added Me,ND*BH; (13 mg, 0.2 mmol) and the mixture was stirred for
12 hrs. The solvent was removed from the mixture under vacuum and the remaining residue was
washed three times with hexanes (3 x 5 mL). The product was then dried under vacuum to yield
5-d as a white solid (120 mg, 70 %). 'H{''B} NMR: similar to 5 except the signal at 2.43 (br)
ppm, which integrates as one N-H proton. ''B NMR: similar to 5. *H{'H} NMR (61.4 MHz,
CeHe): 8 =2.36 (br, ND).

[ImMegiPrQ] 2oHB-NH*BAr; (6). A solution of ImMeziPrz (28 mg, 0.16 mmol) in 5 mL of Et,O
was added dropwise to a 5 mL Et,O solution of ImMe,'Pr,sHB=NH*BAr'; (3) (130 mg, 0.15
mmol). The mixture was stirred for 12 hrs and the solvent was removed under vacuum to yield 6
as a light yellow powder (155 mg, 88 %). Crystals suitable for X-ray diffraction were grown
from hexanes/CH,Cl, at -35 °C. 'H{''B} NMR (400 MHz, C¢D¢): & = 8.17 (br, 6H, o-
CeH3(CF3),), 7.77 (br, 3H, p-CcH3(CF3),), 5.52 (br, 2H, NH), 3.80 (br, 2H, CH(CHj3),), 0.60-1.70
(br, 36H, Im-CH; and CH(CHs),). “C{'H} NMR spectrum was not obtained due to the low
solubility and dynamic behavior in solution. 'B{'H} NMR (128 MHz, C¢De): & = -3.6 (s,
BAr'3), -14.3 (br, BH). "F{'H} NMR (376 MHz, C¢D¢): & = -62.3 to -62.0 (m, CF3). Anal
calcd. for Cy4eHs1BoF1sNs: C, 53.25; H, 4.95; N, 6.75. Found: C, 52.84; H, 4.88; N, 6.41 %. Mp
(°C): 147-151.
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Reaction of [ImMe; Prs] 2*HB-NH*BAr"'; (6) with Me,S*BH;. To a solution of [ImMe;'Prs] ,*HB-
NH+BAY"; (6) (76 mg, 0.07 mmol) in 10 mL of Et,0 was added 37 uL of Me,S*BH; (2.0 M
solution in THF). The mixture was stirred for 12 hrs and the solvent was removed under vacuum
to yield a white powder. "H{''B} and ''B NMR confirmed the presence of ImMe,'Pr,*BH5* and
ImMe, Pr,sHB=NH*BAr'; (3).

IPr<BH(OTf)N; (7). A 5 mL CH)Cl, solution of PhsCOTf (224 mg, 0.56 mmol) was added
dropwise to a 10 mL CH,Cl, solution of IPreBH,N3; (253 mg, 0.56 mmol), and the mixture was
stirred for 1 hrs. The volatiles were removed from the mixture under vacuum and the product
was washed with hexanes (3 x 5 mL). The residue was then dried under vacuum to give 7 as
yellow solid (323 mg, 95 %). Crystals suitable for X-ray diffraction were grown from
PhF/hexanes at -35 °C. '"H{"'B} (400 MHz, C¢D¢): & = 7.22 (t, *Jun = 8.0 Hz, 2H, ArH), 7.05-
7.07 (m, 4H, ArH), 6.29 (s, 2H, N-CH), 3.94 (br, 1H, BH), 2.53 (sept, *Jyu = 7.0 Hz, 2H,
CH(CHs),), 2.48 (sept, *Jun = 7.0 Hz, 2H, CH(CHs),), 1.38 (d, *Jun = 10.0 Hz, 6H, CH(CHs),),
1.36 (d, *Jun = 10.0 Hz, 6H, CH(CH3),), 0.95 (d, *Jun = 7.0 Hz, 12H, CH(CH:),). "C{'H} NMR
(125 MHz, C¢Dg): 6 = 145.1 (s, N-CH), 145.0 (s, N-CH), 132.7 (s, ArC), 131.4 (s, ArC), 124.6
(s, ArC), 124.5 (s, ArC), 124.1 (s, ArC), 119.6 (q, 'Je.r = 318.9 Hz, CF3), 29.4 (s, CH(CH;),),
29.3 (s, CH(CHs)y), 25.6 (s, CH(CHs)»), 25.4 (s, CH(CH3)), 22.5 (s, CH(CH3),), 22.4 (s,
CH(CHs;),). ''B NMR (128 MHz, C¢Dg): & = -2.0 (br). ’F NMR (376 MHz, C¢De): & = -76.9 (s,
CF3). IR (Nujol, cem ') 2462 (m, vgn), 2201 (w, unz), 2117 (s, vns). Anal caled. for
C,sH37BF3Ns0s5S: C, 56.86; H, 6.31; N, 11.84; S, 5.42. Found: C, 56.37; H, 6.22; N, 10.82; S,
5.06 %. Mp (°C): >195.

ImMe,'Pry»BH(OTf)N; (8). A 5 mL CH,Cl, solution of Ph;COTf (369 mg, 0.94 mmol) was
added dropwise to a 10 mL CH,Cl; solution of ImMe; Pr,*BH,N; (2) (220 mg, 0.94 mmol), and
the mixture was stirred for 1 hr. The volatiles were removed from the mixture under vacuum and
the product was washed with hexanes (3 x 5 mL). The residue was then dried under vacuum to
afford 8 as white powder (237 mg, 66 %). Crystals suitable for X-ray diffraction were grown
from hexanes/CH,Cl, at -35 °C. 'H{''B} NMR (400 MHz, C¢Ds): & = 5.12 (br, 2H, CH(CHs),),
4.56 (br, 1H, BH), 1.31 (s, 6H, Im-CHs), 1.00 (br, 12H, CH(CHs),). *C{'H} NMR (125 MHz,
CsDg): 8 = 125.9 (N-C-CH3), 50.9 (CH(CHs),), 21.1 (CH(CHs),), 9.6 (Im-CH3), CF3 and ™C-B
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resonances could not be located. ''B NMR (128 MHz, C¢Ds): & = -1.6 (br). ’F NMR (376 MHz,
CsDg): & = -76.3 (s, OTf). IR (Nujol, cm™'): 2478 (m, vey), 2116 (s, vn3). Anal caled. for
CioH»1BF3NsO3S: C, 37.61; H, 5.52; N, 18.28; S, 8.37. Found: C, 37.01; H, 5.45; N, 15.91; S,
8.88 %. Mp (°C): 74-77. Despite repeated attempts, analyses for N content were always low; for
copies of the NMR spectra of 8, see Figures S2-S5.

Reaction of IPreBH,N; with R;SiOTf (R = Me or Ph). A 5 mL of CH,Cl, solution of Ph3SiOTf
(33 mg, 0.08 mmol) or Me;SiOTf (22 uL, 0.12 mmol) was dropwise added to a 5 mL CH,Cl,
solution of IPreBH,Nj3 (35 mg, 0.08 mmol) or (54 mg, 0.12 mmol) and stirred for 12 hrs. The
volatiles were removed under vacuum to yield a white solid. Upon washing with hexanes (3 x 5
mL) and dried under vacuum affords IPreBH,OTf as a white powder (27 mg, 61 %) or (60 mg,
90 %). The 'H{''B}, "B and ""F NMR in spectra in CDCl; confirmed the product as
IPr-BH,OT£.* Also "C{'H} NMR analysis of the hexanes soluble fraction (with Ph;SiOTf as a

reagent) confirmed the presence of Ph3SiN3."

[IPr(ImMe;'Pr;)*BH(N3)](OTf) (9). A solution of ImMe,'Pr, (57 mg, 0.32 mmol) and
[PreBH(OT)N; (7) (186 mg, 0.31 mmol) in 10 mL of toluene was heated at 80 °C for 12 hrs to
give a white slurry. The resulting precipitate was separated from the mother liquor and dried
under vacuum to give 9 as a white powder. The product was further purified by washing with 10
mL of fluorobenzene (168 mg, 68 %). 'H{''B} (400 MHz, CDCL): & = 7.56 (t, *Juu = 8.0 Hz,
2H, ArH), 7.45 (s, 2H, N-CH), 7.38 (d, 2H, *Juu = 7.6 Hz, ArH), 7.28 (d, 2H, *Juy = 7.2 Hz,
ArH), 4.49 (sept, *Jun = 7.2 Hz, 1H, CH(CHs),), 4.23 (sept, *Jun = 6.8 Hz, 1H, CH(CH3),), 3.69
(br, 1H, BH), 2.40-2.55 (m, 4H, CH(CHs),), 2.28 (s, 3H, Im-CHj), 2.13 (s, 3H, Im-CH3), 1.47 (d,
*Jun = 7.2 Hz, 3H, CH(CHs),), 1.40 (d, *Jun = 7.0 Hz, 6H, CH(CHs),), 1.37 (d, *Jun = 7.0 Hz,
3H, CH(CHs),), 1.18-1.24 (m, 9H, CH(CHs),), 1.09 (d, *Jun = 7.0 Hz, 12H, CH(CHs),), 0.81 (d,
*Jun = 7.2 Hz, 3H, CH(CH3),). "C{'H} NMR (125 MHz, CDCl3): & = 145.1 (N-CH), 145.0 (br,
Cnuc-B), 133.2 (ArC), 131.9 (ArC), 127.6 (ArC), 127.4 (ArC), 127.1 (ArC), 125.0 (N-C-CH3,
124.6 (N-C-CH3), 121.1 (q, 'Jer = 321.3 Hz, CF3), 52.3 (CH(CHs),), 51.6 (CH(CH3),), 29.3
(CH(CH3),"™), 29.1 (CH(CH;),"™), 26.5 (CH(CH3),"™), 25.9 (CH(CH;),"™), 23.3 (CH(CHs),),
22.9 (CH(CH;),™), 22.0 (CH(CH;),™), 20.1 (CH(CHs),), 11.1 (Im-CHs), 10.9 (Im-CH3).
"B{'H} NMR (128 MHz, CDCls): § = -14.3 (br, BH). ’F NMR (376 MHz, CDCls): § = -78.1
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(s, CF3). IR (Nujol, cm™"): 2400 (w, vgn), 2186 (w, vx3), 2107 (s, vxi). HR-MS (ESI)
(C37Hs7BN7)": m/z: Caled: 622.4763; Found: 622.4756 (A ppm = 1.2). Anal calcd. for
C39Hs7BF3N;05S: C, 60.69; H, 7.44; N, 12.70; S, 4.15. Found: C, 59.50; H, 7.01; N, 11.33; S,
4.10 %. Mp (°C): >195. Despite repeated attempts, analyses for C and N content were always
low; for copies of the NMR spectra of 9, see Figures S6-S9.

[(ImMe;'Pr3),»BH(N3)](OTf) (10). A solution of ImMe, Pr, (85 mg, 0.47 mmol) and
ImMe,'Pr,*BH(OTH)N; (8) (179 mg, 0.47 mmol) in 10 mL of toluene was heated at 80 °C for 12
hrs. The solvent was removed under from mixture vacuum and the residue was washed with
Et,0O (3 x 5 mL). The product was then dried under vacuum to yield a white solid (195 g, 74 %).
'H{''B} NMR (500 MHz, CDCls): & = 5.05 (br, 4H, CH(CH3),), 3.92 (s, 1H, BH), 2.34 (s, 12H,
Im-CHs), 1.45 (d, *Jun = 7.0 Hz, 12H, CH(CHs),), 1.43 (d, *Jun = 7.2 Hz, 12H, CH(CH),).
BC{'H} NMR (125 MHz, CDCLy): § = 127.6 (N-C-CH3), 50.8 (CH(CHs),), 21.5 (CH(CH3),),
21.3 (CH(CHj3),), 10.9 (Im-CH3), CF; group was not located. ''B NMR (128 MHz, CDCls): & = -
14.5 (d, 'Jg.u = 94.5 Hz). F NMR (376 MHz, CDCLs): & = -78.1 (s, OTf). IR (Nujol, cm ):
2379 (m, ven), 2105 (s, vn3). HR-MS (ESI) (C»H4BN7)": m/z: Caled: 414.3511; Found:
414.3514 (A ppm = 0.8). Anal calcd. for C,3H41BF7N;0;S: C, 49.03; H, 7.33; N, 17.40, S, 5.69
%. Found: C, 49.02; H, 7.20; N, 16.42; S, 5.78 %. Mp (°C): 97-101. Despite repeated attempts,
analyses for N content were always low; for copies of the NMR spectra of 10, see Figures S10-

S13.

[(ImMe;'Pr3)*BH(N3)]BAr"; (11). [(ImMe,'Pr,),*BH(N3)](OTf) (10) (87 mg, 0.15 mmol) and
NaBAr', (137 mg, 0.15 mmol) were combined in 10 mL of Et,O. The mixture was stirred for 2
hrs and filtered. The volatiles were removed from the filtrate under vacuum to yield a white solid
as 12 (173 mg, 87 %). Crystals suitable for X-ray diffraction were grown from hexanes/CH,Cl,
at -35 °C (110 mg, 85 %). 'H{''B} NMR (500 MHz, CDCL): § = 7.68 (s, 8H, 0-CsH3(CF5),),
7.52 (s, 4H, p-CsH3(CF3),), 5.04 (br, 4H, CH(CHs),), 3.90 (s, 1H, BH), 2.22 (s, 12H, Im-CHs),
1.37 (d, *Juu = 7.0 Hz, 12H, CH(CHs),), 1.36 (d, *Jun = 7.5 Hz, 12H, CH(CHz),). "C{'H} NMR
(125 MHz, CDCls): & = 161.8 (q, 'Jac = 49.8 Hz, B-C¢H3(CF3),), 134.9 (0-CsH3(CF3),), 129.0
(q, Jer = 32.2 Hz, m-C¢H3(CFs),), 127.4 (N-C-CH3), 124.7 (q, 'Jer = 272.5 Hz, CF3), 117.6 (p-
CsH3(CF3)), 50.7 (CH(CHz),), 21.2 (CH(CHs),), 21.1 (CH(CH;),), 10.6 (Im-CHs). ''B NMR
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(128 MHz, CDCL): § = -6.6 (s, BAr'4), -14.6 (d, 'Jgn= 92.9 Hz). "’F NMR (376 MHz, CDCL): §
= -62.4 (s, CF3). IR (Nujol, cm'): 2384 (m, vgn), 2193 (W, v3), 2110 (s, vy3). HR-MS (ESI)
(C»H4BN7): m/z: Caled: 414.3511; Found: 414.3507 (A ppm = 0.9). Anal calcd. for
Cs4Hs3BoF2sN7: C, 50.76; H, 4.18; N, 7.67. Found: C, 50.95; H, 4.19; N, 6.67 %. Mp (°C): 130-
134. Despite repeated attempts, analyses for N content were always low; for copies of the NMR

spectra of 11, see Figures S14-S17.

Reduction of ImMe;'Pry»BH(N3)OTf (8) with KCs. ImMe,ProsBH(N3)OTS (8) (131 mg, 0.34
mmol) was combined with KCs (92 mg, 0.68 mmol) in 10 mL of toluene. The mixture was
stirred for 24 hrs and filtered. All the volatiles were removed under vacuum from the filtrate to
give a white solid. The 'H and ''B NMR spectra of the resulting solid indicated the formation of
ImMe, Pr, (44 %), ImMe; Pr,*BH,N; (20 %), ImMe;'Pr,*BH; (13 %) with some other minor
unidentified products (ca. 23 %). The IR spectrum of the insoluble part showed the formation of
K[OT{] and K[N3] (Figure S18).

Reduction of ImMe;'Pry*BH(N3)OTS (8) with K. ImMe,'Pr,>BH(N3)OTT (8) (450 mg, 1.1 mmol)
was combined with K (215 mg, 5.3 mmol) in 20 mL of toluene and the mixture was stirred for
24 hrs. The solution was separated from the precipitate by filtration. The volatiles were removed
under vacuum from the filtrate to afford a white solid. The '"H NMR spectrum of the resulting
toluene soluble solid revealed the presence of free ImMe,'Pr, (>90 %) with some other minor

unidentified products. The IR spectrum of the insoluble fraction was consistent with the

formation of K[OTf] and K[Nj3] (Figure S19).
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Table S1: Crystallographic data for compound 3+0.5 C;Hg

A. Crystal Data
formula
formula weight
crystal dimensions (mm)
crystal system
space group
unit cell parameters?
a(A)
b(A)
¢ (A)
B (deg)
v (A3)
VA

pcalcd (g Cl’l’l_3)

u (mm1)

C38.50H35B2F18N3
903.31
0.25%0.13x0.10
monoclinic

P21/n (an alternate setting of P21/c [No. 14])

12.2423 (2)
22.6420 (4)
14.6138 (2)
92.7542 (11)
4046.12 (11)
4

1.483

1.290

B. Data Collection and Refinement Conditions

diffractometer

radiation (A[A])

temperature (°C)

scan type

data collection 26 limit (deg)
total data collected

independent reflections

number of observed reflections (NO)

structure solution method

refinement method
absorption correction method

range of transmission factors

Bruker D8/APEX II CCD?

Cu Ka(1.54178) (microfocus source)

—-100

w and ¢ scans (1.0°) (5 s exposures)

148.69

28779 (-15=<h<15,-28<k=<28,-18</=<17)
8210 (Rint=0.0306)

6089 [Fo? = 20{Fo2)]

intrinsic phasing (SHELXT-2014¢)

full-matrix least-squares on F° 2 (SHELXL-201 4d. )
Gaussian integration (face-indexed)

0.9208-0.7840
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Table S1: Crystallographic data for compound 3 (continued).

data/restraints/parameters 8210/ 60// 653
goodness-of-fit (S)& [all data] 1.058
final R indices”
R1 [Fo2 = 20(Fo2)] 0.0633
wR? [all data] 0.1957
largest difference peak and hole 0.355 and —0.369 ¢ A-3

40Obtained from least-squares refinement of 9872 reflections with 7.20° <26 < 143.00°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.
€G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8. (SHELXT-2014)
dG. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8. (SHELXL-2014)

€Attempts to refine peaks of residual electron density as disordered or partial-occupancy solvent
toluene carbon atoms were unsuccessful. The data were corrected for disordered electron density
through use of the SQUEEZE procedure as implemented in PLATON (A. L. Spek, Acta
Crystallogr. 2015, C71, 9-18. PLATON - a multipurpose crystallographic tool. Utrecht

University, Utrecht, The Netherlands). A total solvent-accessible void volume of 379 A3 with a

total electron count of 97 (consistent with 2 molecules of solvent toluene, or 0.5 molecules per
formula unit of the [(C3N2MeziPr2)BHNH(B {C6H3(CF3)2}3)] molecule) was found in the unit
cell.

JThe C—F distances within the disordered CF3 groups were restrained to be the same by use of
the SHELXL SADI instruction.

8S = [Ew(Fo2 — Fc2)2/(n — p)]l/ 2 (n = number of data; p = number of parameters varied; w =
[2(Fo2) + (0.0928P)2 + 1.2643P]~1 where P = [Max(Fo2, 0) + 2F2]/3).

"R\ = 3||Fo| - |Fll/Z|Fol; wR2 = [EwW(Fo2 — Fe2)2/Ew(Foh)]1/2,
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Table S2: Crystallographic data for compound 4.

A. Crystal Data
formula
formula weight
crystal dimensions (mm)
crystal system
space group
unit cell parameters?
a(A)
b(A)
¢ (A)
B (deg)
v (A3)
VA

pcalcd (g Cl’l’l_3)

u (mm1)

C35H32B2CIF18N3
893.70
0.41x0.26x0.18
monoclinic

P21/n (an alternate setting of P21/c [No. 14])

11.3790 (6)
22.2822 (12)
16.4411 (9)
107.567 (4)

3974.2 (4)
4

1.494

1.910

B. Data Collection and Refinement Conditions

diffractometer

radiation (A [A])
temperature (°C)

scan type

data collection 26 limit (deg)
total data collected

independent reflections
number of observed reflections (NO)

structure solution method

refinement method
absorption correction method

range of transmission factors

Bruker D8/APEX II CCD?

Cu Ka (1.54178) (microfocus source)

—-100

w and ¢ scans (1.0°) (5 s exposures)

148.41

27726 (14 <h=<14,-27 <k <27,-20 <1< 20)
8048 (Rint = 0.0333)

6920 [Fo2 =20 (Fo2)]
intrinsic phasing (SHELXT-2014¢)
full-matrix least-squares on F2(SHELXL—20 1 4d)

Gaussian integration (face-indexed)

0.8573-0.5485
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Table S2: Crystallographic data for compound 4 (continued).

data/restraints/parameters 8048 /0 /546
goodness-of-fit (S)¢ [all data] 1.047
final R indices
R1 [Fo2 = 20(Fo2)] 0.0762
wR?) [all data] 0.2120
largest difference peak and hole 0.858 and —0.570 ¢ A-3

40Obtained from least-squares refinement of 9221 reflections with 6.90° <26 <147.22°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.

¢G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8. (SHELXT-2014)

dG. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8. (SHELXL-2014)

€S = [Zw(F 02 — Fc2)2/(n — p)]l/ 2 (n = number of data; p = number of parameters varied; w =
[02(Fo2) + (0.0860P)2 + 7.9803P]-1 where P = [Max(Fo2, 0) + 2Fc2]/3).

JR1 = Z||Fo| - |Fc|l/Z|Fol; wR2 = [Ew(Fo? — Fe2)2/Ew(Foh]1/2,
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Table S3: Crystallographic data for compound 50.375 CH,Cl,.

A. Crystal Data
formula
formula weight
crystal dimensions (mm)
crystal system
space group
unit cell parameters?
a(A)
b (A)
c(A)
B (deg)
v (A3)
Z

pcalcd (g Cl’l’l_3)

g (mm-1)

C35.38H33.75B2Cl0.75F18N3
891.11

0.35x0.31x0.25

monoclinic

12/a (an alternate setting of C2/c [No. 15])

25.1883 (19)
12.1920 (9)
26.4276 (18)
98.253 (3)
8031.8 (10)
8

1.474

1.738

B. Data Collection and Refinement Conditions

diffractometer

radiation (A [A])
temperature (°C)

scan type

data collection 26 limit (deg)
total data collected

independent reflections
number of observed reflections (NO)

structure solution method

refinement method
absorption correction method

range of transmission factors

Bruker D8/APEX II CCD?

Cu Ka (1.54178) (microfocus source)

—-100

w and ¢ scans (1.0°) (5 s exposures)

148.06

28202 (29 =<h=<25,-15=<k=<15,-32<1=<32)
7870 (Rint = 0.0197)

7250 [Fo? = 20 (Fo?)]

intrinsic phasing (SHELXT-2014¢)

full-matrix least-squares on F° 2 (SHELXL—20l4d)

Gaussian integration (face-indexed)

0.6769-0.5450
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Table S3: Crystallographic data for compound 5 (continued)

data/restraints/parameters 7870/ 56¢€ /670
extinction coefficient (x)f 0.00034(4)
goodness-of-fit (S)8[all data] 1.062
final R indices”

R1 [Fo2 =220 (Fo2)] 0.0608

wR? [all data] 0.1632
largest difference peak and hole 0.780 and —0.682 ¢ A-3

4QObtained from least-squares refinement of 9457 reflections with 6.76° <26 <147.74°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.

¢G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8. (SHELXT-2014)

dG. M. Sheldrick, Acta Crystallogr. 2015, CT1, 3-8. (SHELXL-2014)

¢The following distance restraints were applied to the minor components of the disordered CF3

groups: C-F, 1.35(1) A; F---F, 2.20(1) A. The minor component of the disordered aryl group
(atoms C21B to C26B) was constrained to be a hexagon with C—C distances of 1.39 A, and the
Caryl-CF3 distances were restrained to be 1.50(1) A. Finally, the C—Cl distance of the solvent

dichloromethane molecule was restrained to be approximately the same by use of the SHELXL

SADI instruction.

JF* = kFc[1 + x{O.OOIFC2/13/sin(2B)}]'1/4 where £k is the overall scale factor.
8S = [Ew(Fo2 — Fc2)2/(n — p)]l/ 2 (n = number of data; p = number of parameters varied; w =
[02(F2) + (0.0760P)2 + 13.2755P]-1 where P = [Max(Fo2, 0) + 2Fc2]/3).

"R\ = 3||Fo| - |Fll/Z|Fol; wR2 = [EwW(Fo2 — Fe2)2/Ew(Foh)]1/2,
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Table S4: Crystallographic data for compound 6.

A. Crystal Data
formula
formula weight
crystal dimensions (mm)
crystal system
space group
unit cell parameters?
a(A)
b(A)
¢ (A)
B (deg)
v (A3)
VA

pcalcd (g Cl’l’l_3)

g (mm-1)

C46H51B2F18N5
1037.53
0.21x0.20x0.13

monoclinic

C2/c (No. 15)

12.9360 (4)
18.7832 (6)
41.0326 (12)
94.5442 (15)
9938.7 (5)

8

1.387

1.133

B. Data Collection and Refinement Conditions

diffractometer

radiation (A[A])

temperature (°C)

scan type

data collection 26 limit (deg)
total data collected

independent reflections
number of observed reflections (NO)

structure solution method

refinement method
absorption correction method

range of transmission factors

Bruker D8/APEX II CCD?

Cu Ka (1.54178) (microfocus source)
—-100

w and ¢ scans (1.0°) (5 s exposures)

144.77

34208 (-15=h=<15,-23 <k =22,-50 <1< 50)

9814 (Rint = 0.0327)
8438 [Fo2 2 20 (Fp2)]

intrinsic phasing (SHELXT-2014¢)

full-matrix least-squares on F° 2 (SHELXL-201 4d)

Gaussian integration (face-indexed)

0.9085-0.7916
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Table S4: Crystallographic data for compound 6 (continued)

data/restraints/parameters 9814 /108¢ /741
extinction coefficient (x)f 0.000110(17)
goodness-of-fit (S)8 [all data] 1.037
final R indices”

R1 [Fo2 =220 (Fo2)] 0.0543

wR? [all data] 0.1447
largest difference peak and hole 0.509 and —0.422 ¢ A-3

dQObtained from least-squares refinement of 9992 reflections with 8.46° <26 <144.28°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.

¢G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8. (SHELXT-2014)

dG. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8. (SHELXL-2014)

€The disordered CF3 groups had the following restraints applied: C-F distances (DFIX)
restrained to be 1.32 (1) A (total of 18 restraints); rigid-bond restraint (RIGU) applied to the

carbon and fluorine anisotropic displacement parameters (total of 90 restraints).

JF* = kFc[1 + x{O.OOIFC2/13/sin(2B)}]'1/4 where £k is the overall scale factor.
8S = [Ew(Fo2 — Fc2)2/(n — p)]l/ 2 (n = number of data; p = number of parameters varied; w =
[02(Fo2) + (0.0543P)2 + 11.5528P]-1 where P = [Max(Fo2, 0) + 2Fc2]/3).

"R\ = 3||Fo| - |Fll/Z|Fol; wR2 = [EwW(Fo2 — Fe2)2/Ew(Foh)]1/2,
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Table S5: Crystallographic data for compound 7¢0.5 C¢HsF.
A. Crystal Data

formula C31H39.50BF3.50N503S
formula weight 639.54
crystal dimensions (mm) 0.27x0.24%0.12
crystal system triclinic
space group P1 (No. 2)
unit cell parameters?
a(A) 9.3972 (2)
b(A) 12.2337 (3)
c(A) 16.8072 (4)
o (deg) 73.1735 (10)
P (deg) 77.1382 (11)
y (deg) 68.1258 (10)
v (A3) 1701.94 (7)
VA 2
Peaea (& cM™3) 1.248
u (mm-1) 1.333
B. Data Collection and Refinement Conditions
diffractometer Bruker D8/APEX II CCD?
radiation (A[A]) Cu Ka (1.54178) (microfocus source)
temperature (°C) —100
scan type w and ¢ scans (1.0°) (5 s exposures)
data collection 26 limit (deg) 144.69
total data collected 11942 (-15=<h<15,-23 <k <22,-50 <1< 50)
independent reflections 6460 (Rint = 0.0327)
number of observed reflections (NO) 5942 [F, 02 220 (F 02 )]
structure solution method intrinsic phasing (SHELXT-2014¢)
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Table S4: Crystallographic data for compound 7 (continued)

refinement method full-matrix least-squares on F- 2 (SHELXL—20l4d)
absorption correction method Gaussian integration (face-indexed)
range of transmission factors 0.9050-0.7372
data/restraints/parameters 6460 /20¢ /523
goodness-of-fit (S)f[all data] 1.063
final R indices&
R1 [Fo2 =20 (Fo2)] 0.0434
wR? [all data] 0.1255
largest difference peak and hole 0.276 and —0.264 ¢ A-3

4QObtained from least-squares refinement of 9106 reflections with 5.54° <26 <144.38°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.
€G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8. (SHELXT-2014)
dG. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8. (SHELXL-2014)

¢The N4A-N5SA and N4B-N5B distances were restrained to be approximately the equal by use
of the SHELXL SADI instruction. Additionally, the geometry of the two orientations of the
disorderd triflate group was restrained to be approximately equal by use of the SHELXL SAME

instruction.
/5= [Ew(Fo2 — Fc2)2/(n - p)]l/ 2 (n = number of data; p = number of parameters varied; w =
[02(Fo2) + (0.0634P)2 + 0.4987P]-1 where P = [Max(Fg2, 0) + 2Fc2]/3).

&R1 = 3||Fo| — |Fe|l/Z|Fol; wR2 = [Ew(Fo2 — F2)2/Ew(Fo*)]1/2.
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Figure S1: Molecular structure of ImMe,'Pr,>BHN;(OTf) (8) with thermal ellipsoids presented
at a 30 % probability level. All carbon-bound hydrogen atoms have been omitted for clarity.
Selected bond lengths (A) and angles (deg): C(1)-B 1.636(9), B-N(2) 1.519(19), B—O(1)
1.609(16), N(2)—N(3) 1.261(19), N(3)—N(4) 1.157(15); C(1)-B—N(2) 110.9(11), B-N(2)-N(3)
112.5(14), N(2)-N(3)-N(4) 169(3).

Table S5: Crystallographic data for compound 8.

A. Crystal Data

formula C12H21BF3N503S
formula weight 383.21

crystal dimensions (mm) 0.56%0.14%0.08
crystal system orthorhombic

space group Cmc21 (No. 36)

unit cell parameters?

a(R) 13.5787 (3)
b(A) 12.2769 (2)
c(A) 11.1774 (2)
v (A3) 1863.32 (6)
Z 4
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Table S5: Crystallographic data for compound 8 (continued).

ﬁcalcd (g Cl’l’l_3)

g (mm-1)

1.366

2.013

B. Data Collection and Refinement Conditions

diffractometer

radiation (A[A])

temperature (°C)

scan type

data collection 2 6 limit (deg)
total data collected

independent reflections
number of observed reflections (NO)

structure solution method

refinement method
absorption correction method

range of transmission factors
data/restraints/parameters
Flack absolute structure parameterf
goodness-of-fit (S)& [all data]
final R indices”

R| [Fo? 22 0 (Fo?)]

wR? [all data]

largest difference peak and hole

Bruker D8/APEX Il CCD?

Cu Kaa (1.54178) (microfocus source)

—-100

w and ¢ scans (1.0°) (5 or 10 s exposures)

140.55

5885 (-16<h=<14,-14<k=<14,-13=<1=<13)
1850 (Rint = 0.0452)

1733 [Fo2 =2 2 0 (Fo2)]

intrinsic phasing (SHELXT-2014¢)

full-matrix least-squares on F° 2 (SHELXL—20l4d)

Gaussian integration (face-indexed)

0.9689-0.4591
1850 /7€ / 201
0.09(6)

1.061

0.0684
0.1940

0.536 and —0.385 ¢ A-3

@Qbtained from least-squares refinement of 9953 reflections with 7.90° <2 < 140.38°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.

¢G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8.

dG. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8.
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Table S5: Crystallographic data for compound 8 (continued).
€The distances d(N1-C3) and d(N1°~C7) were constrained to be equal (within 0.03 A) during

refinement. The C—C distances within the disordered isopropyl groups were constrained to be
equal to target values during refinement: d(C3—C4) = d(C3-C5) = d(C7-C8) = d(C7-C9) =
1.50(1) A; d(C4---C5) = d(C8---C9) = 2.50(1) A.

JH. D. Flack, Acta Crystallogr. 1983, A39, 876-881; H. D. Flack and G. Bernardinelli, Acta
Crystallogr. 1999, ASS, 908-915; H. D. Flack, G. Bernardinelli, J. Appl. Cryst. 2000, 33, 1143—
1148. The Flack parameter will refine to a value near zero if the structure is in the correct
configuration and will refine to a value near one for the inverted configuration. The low
anomalous scattering power of the atoms in this structure (none heavier than fluorine) implies
that the data cannot be used for absolute structure assignment, thus the Flack parameter is
provided for informational purposes only. Both enantiomers of the molecule are present in the
unit cell, so the Flack parameter is only refining the polarity of the non-centrosymmetric space
group.

8S = [Ew(Fo2 — Fc2)2/(n - Pl 172 (n = number of data; p = number of parameters varied; w = [0

2(Fy2) + (0.1687P)2 + 0.0029P]-1 where P = [Max(Fo2, 0) + 2F¢2]/3).

"R\ = 3||Fo| - |Fll/Z|Fol; wR2 = [EwW(Fo2 — Fe2)2/Ew(Foh)]1/2,
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Table S5: Crystallographic data for compound 11.

A. Crystal Data
formula
formula weight
crystal dimensions (mm)
crystal system
space group
unit cell parameters?
a(A)
b(A)
¢ (A)
v (A3)
VA

ﬁcalcd (g Cl’l’l_3)

g (mm-1)

C54H53B2F24N7
1277.65
0.33x0.17x0.15
monoclinic

P212121 (No. 19)

12.6084 (3)
19.7795 (6)
24.1204 (6)

6015.3 (3)
4

1.411

1.206

B. Data Collection and Refinement Conditions

diffractometer

radiation (A [A])

temperature (°C)

scan type

data collection 2 6 limit (deg)
total data collected

independent reflections
number of observed reflections (NO)

structure solution method

refinement method
absorption correction method

range of transmission factors

data/restraints/parameters

Bruker D8/APEX II CCD?
Cu Ka (1.54178) (microfocus source)
—-100
w and ¢ scans (1.0°) (5 s exposures)
144.70
42409 (-15=h=<15,-23 <k =<21,-29<1<29)
11860 (Rint = 0.0192)

11579 [Fo2 = 2 05(Fo2)]
intrinsic phasing (SHELXT-2014¢)

full-matrix least-squares on F° 2 (SHELXL-201 4d)
Gaussian integration (face-indexed)

0.8737-0.7102
11860 /3¢ /812
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Table S5: Crystallographic data for compound 11 (continued).

Flack absolute structure parameter/ 0.008(16)
goodness-of-fit (S)& [all data] 1.045
final R indices”
R1 [Fo 22 0(Fo2)] 0.0480
wR? [all data] 0.1337
largest difference peak and hole 0.480 and —0.351 ¢ A-3

dQObtained from least-squares refinement of 9410 reflections with 7.92° <2 6 < 144.42°.

bPrograms for diffractometer operation, data collection, data reduction and absorption correction

were those supplied by Bruker.

¢G. M. Sheldrick, Acta Crystallogr. 2015, A71, 3-8.

dG. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8.

¢The following distances restraints were applied to the minor (25% occupancy) orientation of the
BH-N3 group: BIB-N5B, 1.50(1) A; N5B-N6B, 1.20(1) A; N6B-N7B, 1.15(1) A.

JH. D. Flack, Acta Crystallogr. 1983, A39, 876-881; H. D. Flack, G. Bernardinelli, Acta
Crystallogr. 1999, ASS, 908-915; H. D. Flack, G. Bernardinelli, J. Appl. Cryst. 2000, 33, 1143—
1148. The Flack parameter will refine to a value near zero if the structure is in the correct

configuration and will refine to a value near one for the inverted configuration.

8S = [Ew(Fo2 — Fc2)2/(n - Pl 172 (n = number of data; p = number of parameters varied; w = [0
2(Fo2) + (0.0800P)2 + 2.1043P]-1 where P = [Max(Fo2, 0) + 2Fc2]/3).

"R\ = 3||Fo| - |Fll/Z|Fol; wR2 = [EwW(Fo2 — Fe2)2/Ew(Foh)]1/2,
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Figure S2: 'H{''B} NMR spectrum (CsDs) of ImMe,'Pr,sBH(OTf)N; (8).
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Figure S3: “C{'H} NMR spectrum (C4Ds) of ImMe,'Pr,sBH(OTH)N; (8).
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Figure S4: ''B NMR spectrum (C¢Dg) of ImMe, Pr,*BH(OTH)N; (8).
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Figure S5: '’F NMR spectrum (C¢Ds) of ImMe, Pr,*BH(OTf)Nj (8).
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Figure S6: 'H{!'B} NMR spectrum (CDCls) of [[Pr(ImMe;Pr,)sBH(N3)]OTf (9).
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Figure S7: >C{'H} NMR spectrum (CDCls) of [[Pr(ImMe;Pr,)sBH(N3)]OTf (9).
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Figure S8: ''B NMR spectrum (CDCls) of [IPr(ImMe;, Pr,)*BH(N3)]OTf (9).
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Figure S9: '’F NMR spectrum (CDCls) of [IPr(ImMe;, Pr,)*BH(N3)]OTf (9).
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Figure S10: 'H{''B} NMR spectrum (CDCls) of [(ImMe;,'Pr,),*BH(N3)]OTf (10).
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Figure S11: “C{'"H} NMR spectrum (CDCls) of [(ImMe;,'Pr,),*BH(N3)]OTf (10).
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Figure S12: ''B NMR spectrum (CDCls) of [(ImMe,'Pr,)2*BH(N3)]JOTf (10).
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Figure S13: '’F NMR spectrum (CDCls) of [(ImMe,'Pr,),*BH(N3)]OTf (10).
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Figure S14: 'H{''B} NMR spectrum (CDCls) of [(ImMe, Pr,),*BH(N3)|BAr 4 (11).
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Figure S15: “C{'H} NMR spectrum (CDCls) of [(ImMe, Pr,),*BH(N3)|BAr 4 (11).
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Figure S16: ''B NMR spectrum (CDCls) of [(ImMe,'Pr,)2*BH(N3)]BArY, (11).
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Figure S17: 'F NMR spectrum (CDCls) of [(ImMe,'Pr,),*BH(N3)]BAr'4 (11).
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Figure S18: IR spectrum of the insoluble part from the reduction of ImMeziPr2°BH(OTDN3 (8)
with KCs.
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Figure S19: IR spectrum of the insoluble part from the reduction of ImMeziPr2°BH(OTDN3 (8)
with K.
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2. Computational Studies

Density Functional theory (DFT) calculations (full geometry optimisation) was carried out on 3,
4, 5, 6, InMe,*BH(OTH)N; (as a truncated model for 7 and 8) and [(ImMe,),*B(H)N3]" (as a
truncated model for the cation in 9) starting from the geometries of their respective crystal
structures with the Gaussian09 program package'® (M062X functional with 6-31G(d,p)))."” The
optimized structures were in reasonable agreement with the observed molecular structures,
frequency analyses were carried out to verify the absence of imaginary frequencies. The
optimized structures were subjected to natural bond orbital (NBO) analysis'® and the Kohn-Sham
orbitals were obtained from the formatted checkpoint files.

It should be emphasized that the computation was carried out for a single, isolated (gas phase)

species. There may well be significant differences among gas-phase, solution, and solid-state

data.”
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Figure S20: POV-ray depiction of the optimized structure of 3 (top), with a detailed view
(bottom) in which H-atoms on the ImMe;,'Pr; and the -C4H3(CF3), groups have been omitted for
clarity; atom numbers as they appear in the output-file, bond lengths, and C-B-N angle in italics

(experimental values in brackets). xyz-coordinates for the optimized structure of 3, checked to be

a minimum on the energy hyper-surface by a frequency analysis.
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0.27794764
0.54223661
0.04324968

-0.66527350
-0.54529446
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-1.02150772
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1.31497336
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0.72857358
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-0.12073916

Summary of Natural Population Analysis:
Atom No Charge

TQZmZ2ZZ

19
20
21
22
23
87

-0.35947
-0.36043
-1.02080
0.40958
0.24496
0.50598
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H 88 -0.02585
B 89 0.59438

Selected NBOs of 3.

26.(1.97415)BD (1)N 21-H 22 (WBI = 0.7876)
(70.99%) 0.8426* N 21 s( 22.25%)p 3.49( 77.71%)d 0.00( 0.04%)
(29.01%) 0.5386* H 22 s( 99.91%)p 0.00( 0.09%)

27.(1.95368) BD (1)N 21-B 87 (WBI = 1.3322)

(79.47%) 0.8914* N 21 s( 0.38%)p99.99( 99.59%)d 0.08( 0.03%)
(20.53%) 0.4531* B 87 s( 0.40%)p99.99( 99.24%)d 0.92( 0.37%)

28.(1.79996) BD (2) N 21-B 87 (WBI = 1.3322)

(78.03%) 0.8833* N 21 s( 76.39%)p 0.31( 23.59%)d 0.00( 0.02%)
(21.97%) 0.4687* B 87 s( 30.96%)p 2.22( 68.87%)d 0.01( 0.17%)

29.(1.96622) BD (1) C 23 -B 87 (WBI =0.8479)

(69.43%) 0.8333* C 23 s(44.91%)p 1.23( 55.09%)d 0.00( 0.00%)
(30.57%) 0.5529* B 87 s( 32.60%)p 2.06( 67.30%)d 0.00( 0.10%)
103. (1.97257) BD (1) B 87-H 88 (WBI=0.9612)
(48.30%) 0.6950* B 87 s( 36.04%)p 1.77( 63.91%)d 0.00( 0.04%)
(51.70%) 0.7190* H 88 s( 99.96%)p 0.00( 0.04%)
217. (1.62040)LP (1) N 21 s( 0.95%)p99.99( 99.05%)d 0.00( 0.00%)
218. (0.46372) LP*( 1) B 89 s(23.15%)p 3.31( 76.73%)d 0.01( 0.12%)

Second Order Perturbation Theory Analysis of Fock Matrix in NBO Basis
From (ImMe,'Pr,)BHNH to BAr';

Donor NBO (i) Acceptor NBO (j) kcal/mol
26.BD( I)N 21-H 22 /218. LP*( 1)B 89 18.06
28.BD( 2)N 21-B 87 /218.LP*( 1)B 89 192.59
217.LP( 1)N 21 /218. LP*( 1)B 89 217.46
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Figure S21: POV-ray depiction of the optimized structure of 4 (top), with a detailed view
(bottom) in which H-atoms on the ImMe;,'Pr; and the C4H3(CF3),- groups have been omitted for
clarity; atom numbers as they appear in the output-file, bond lengths, and C-B-N angle in italics
(experimental values in brackets). xyz-coordinates for the optimized structure of 4, checked to be

a minimum on the energy hyper-surface by a frequency analysis.
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Summary of Natural Population Analysis:
Atom No Charge

Cl 1 -0.28980
20 -0.35477
21 -0.35538
22 -1.01753
23 0.45452
24 0.43949
25 0.25697

89 0.27108

90 -0.02117
91 0.61082

z Z

TEZwOZD T Z

Selected NBOs of 4.

1.(1.98638) BD (1)Cl 1-B 89 (WBI =0.9264)
(69.58%) 0.8341*Cl 1 s(27.15%)p 2.67( 72.59%)d 0.01( 0.25%)
(30.42%) 0.5516* B 89 s(23.12%)p 3.32( 76.68%)d 0.01( 0.20%)

27.(1.9593) BD (1) N 22 -H 23 (WBI = 0.7609)

(72.99%) 0.8543* N 22 s( 19.79%)p 4.05( 80.16%)d 0.00( 0.05%)
(27.01%) 0.5197* H 23 s( 99.90%)p 0.00( 0.10%)

28.(1.97818) BD (1) N 22-H 24 (WBI = 0.7728)

(72.33%) 0.8505% N 22 s( 20.25%)p 3.94( 79.70%)d 0.00( 0.05%)
(27.67%) 0.5260* H 24 s( 99.91%)p 0.00( 0.09%)

29.(1.82957) BD (1) N 22-B 89 (WBI = 0.6766)

(80.76%) 0.8987* N 22 s( 59.12%)p 0.69( 40.86%)d 0.00( 0.02%)
(19.24%) 0.4386* B 89 s( 21.60%)p 3.62( 78.19%)d 0.01( 0.21%)

30. (1.96705) BD (1) C 25-B 89 (WBI = 0.8428)

(68.48%) 0.8276* C 25 s(45.76%)p 1.19( 54.23%)d 0.00( 0.00%)
(31.52%) 0.5614* B 89 s( 25.30%)p 2.95( 74.60%)d 0.00( 0.10%)

103. (1.97109) BD (1) B 89-H 90 (WBI = 0.9531)

(48.73%) 0.6981* B 89 s( 29.92%)p 2.34( 70.02%)d 0.00( 0.06%)

(51.27%) 0.7160* H 90 s( 99.96%)p 0.00( 0.04%)
225.(1.62753) LP (1) N 22 s( 0.77%)p99.99( 99.23%)d 0.00( 0.00%)
228. (0.44014) LP*( 1) B 91 s( 19.55%)p 4.11( 80.33%)d 0.01( 0.12%)

Second Order Perturbation Theory Analysis of the Fock Matrix in NBO Basis
From (ImMe,'Pr,)BHCINH, to BAr';

Donor NBO (i) Acceptor NBO (j) kcal/mol
27. BD( 1)N 22-H 23 /228. LP*( 1)B 91 19.38
28. BD( 1)N 22-H 24 /228. LP*( 1)B 91 21.15
29. BD( 1)N 22-B 89 /228.LP*( 1)B 91 154.21
225.LP( 1)N 22 /228. LP*( 1)B 91 202.71
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Figure S22: POV-ray depiction of the optimized structure of 5 (top), with a detailed view
(bottom) in which H-atoms on the ImMe,'Pr, and the -CsH3(CF3), groups have been omitted for
clarity; atom numbers as they appear in the output-file, bond lengths, and C-B-N angle in italics
(experimental values in brackets). xyz-coordinates for the optimized structure of 5, checked to be

a minimum on the energy hyper-surface by a frequency analysis.
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2.82077148
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-1.68634414
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-2.19267891
1.43641091
-0.46779937
-1.58993722

2.82437284
2.47878654
2.10231169
1.39235833
1.02431883
-1.92377151
4.34057220
3.02269404
1.00770177
0.67490772
-1.08161336
0.85163232
0.14805152
2.12711549
-2.06238006
1.20747139
2.85183678
1.12328059
-1.13742516
-0.43364015
-3.13150947
2.21971338
-0.33701917
0.55077206
-2.24553704
-1.67329169
-3.20815548
-1.57576550
0.20986998
1.21277610
-4.32232227
-1.91449341
-1.03120537
-3.27204724
3.03780055
2.42633093
4.71869715
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4.57007681
4.88104659
-0.25716941
1.01079123
2.68917457
1.64979064
0.72663538
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0.32107973
4.71270330
-0.00652730
1.45283260
0.32274880
1.77114312
0.19462761
-4.40588636
-3.70923618
-2.64163179
-2.78706988
-5.04089321
-4.86387205
-5.13464908
-0.63058593
-1.63801809
4.39253254
5.13554536
-1.06923441
1.79557287
5.84790142
0.79501283
0.11899544
3.95376431
2.78347936

0.47142008
2.99171429
1.14421622
1.97725260
-0.60880700
-0.16529171
2.74081885
-0.07386483
2.24429246
2.76768106
-3.88324515
-0.73227228
1.54249134
-1.50946836
0.98343622
1.18134780
-0.63354640
-2.47910147
-2.30224815
-2.34325202
-2.00790921
-1.29852575
0.10560207
0.56781770
1.03634486
2.07206548
0.60430179
3.48580841
4.77044134
4.68491900
1.46963896
-1.19629906
-1.31148821
-3.11489707
1.55000047
-0.30261146
2.35717814
1.54468502
-4.91544606
-3.49482708
0.75829307
-3.85758116
-5.27392546
-3.42557393
-4.24810602
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Summary of Natural Population Analysis:
Atom No Charge

49 0.42857
50 0.43737
61 -0.02026
63 -0.00910
69 0.62008
70 -0.00227
71 -0.98595
72 -0.36946
73 -0.36750
19 0.30567

NZZZITITIZIZT

Selected NBOs of 5.

55.(1.96853) BD (1) C 19-B 70 (WBI = 0.8647)
(68.82%) 0.8296* C 19 s(46.52%)p 1.15( 53.48%)d 0.00( 0.00%)
(31.18%) 0.5584* B 70 s( 24.22%)p 3.13( 75.69%)d 0.00( 0.09%)

56.(1.97901) BD (1) C 19-N 72
(35.91%) 0.5992* C 19 s( 27.05%)p 2.69( 72.83%)d 0.00( 0.12%)
(64.09%) 0.8006* N 72 s( 34.46%)p 1.90( 65.50%)d 0.00( 0.04%)

57.(1.88803) BD (2) C 19-N 72
(26.68%) 0.5166* C 19 s( 0.00%)p 1.00( 99.71%)d 0.00( 0.29%)
(73.32%) 0.8563* N 72 's( 0.00%)p 1.00( 99.96%)d 0.00( 0.04%)

58.(1.97895)BD (1) C 19-N 73
(35.93%) 0.5994* C 19 s( 26.64%)p 2.75( 73.23%)d 0.00( 0.12%)
(64.07%) 0.8004* N 73 s( 34.36%)p 1.91( 65.60%)d 0.00( 0.04%)

100. (1.97885)BD (1) H 49 -N 71 (WBI=0.7861)

(28.27%) 0.5317* H 49 s( 99.91%)p 0.00( 0.09%)
(71.73%) 0.8469* N 71 s( 20.93%)p 3.78( 79.02%)d 0.00( 0.05%)

101. (1.98050) BD (1) H 50 -N 71 (WBI = 0.7786)

(27.80%) 0.5273* H 50 s( 99.91%)p 0.00( 0.09%)
(72.20%) 0.8497* N 71 s( 20.20%)p 3.95( 79.74%)d 0.00( 0.05%)

102. (1.97155)BD (1) H 61 -B 70 (WBI = 0.9653)

(51.57%) 0.7181* H 61 s( 99.96%)p 0.00( 0.04%)
(48.43%) 0.6959* B 70 s( 28.59%)p 2.49( 71.34%)d 0.00( 0.06%)

103. (1.96022) BD (1) H 63 -B 70 (WBI = 0.9522)

(51.22%) 0.7157* H 63 s( 99.96%)p 0.00( 0.04%)
(48.78%) 0.6985* B 70 s( 26.98%)p 2.70( 72.96%)d 0.00( 0.06%)

104. (1.85612) BD (1) B 70 -N 71 (WBI = 0.6860)

(20.01%) 0.4473* B 70 s( 20.15%)p 3.95( 79.65%)d 0.01( 0.20%)
(79.99%) 0.8944* N 71 s( 57.20%)p 0.75( 42.78%)d 0.00( 0.02%)

163. (0.43801) LP*( 1) B 69 s( 19.35%)p 4.16( 80.53%)d 0.01( 0.12%)
164. (1.62156) LP (1) N 71 s( 1.60%)p61.38( 98.40%)d 0.00( 0.00%)
165. (1.51054) LP (1) N 73 s( 0.02%)p99.99( 99.95%)d 1.71( 0.03%)
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Second Order Perturbation Theory Analysis of the Fock Matrix in NBO Basis
From (ImMe;Pr,)BH,NH, to BAr'

Donor NBO (i) Acceptor NBO (j) kcal/mol
100.BD( 1)H 49-N 71 /163. LP*( 1) B 69 23.43
101.BD( 1)H 50-N 71 /163. LP*( 1) B 69 19.64
104.BD( 1)B 70-N 71 /163. LP*( 1) B 69 135.47
164.LP( 1)N 71 /163. LP*( 1) B 69 230.04
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Figure S23: POV-ray depiction of the optimized structure of 6 (top), with a detailed view
(bottom) in which H-atoms on the ImMe,'Pr, and the -C¢Hj3(CF3), groups have been omitted for
clarity; atom numbers as they appear in the output-file and bond lengths (experimental values in
brackets). xyz-coordinates for the optimized structure of 6, checked to be a minimum on the

energy hyper-surface by a frequency analysis.
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-5.22164603
-4.45637809
-6.11000276
-6.02191422
0.34463389
1.02858694
-1.63258869
-2.80087278
-2.61531873
-0.27286609
-2.47846330
-3.94079643
0.57131764
-0.53374034
-1.30179604
2.88016306
6.91907445
4.10179606
2.15252854
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2.30952141
4.09309818
6.72927466
2.37624103
0.43454795
-1.49571725
-0.20010589
1.00854690
2.51567099
0.46558772

-0.40373275
-1.98649898
-1.70340348
-3.79705821
-1.33447534
-0.03416013
-0.53763741
0.91224339
2.00148255
-0.66460169
-3.04931102
-1.87834677
4.87225294
3.01766669
4.64539699
5.99824899
-0.56221734
4.31698202
-3.34276139
0.45132910
4.78677265
-4.19552495
-1.63990087
-4.69513978
2.47000387
1.54808696
0.93244916
-4.28855427
-3.58965931
-3.74371818

3.13741991
2.94625148
2.34807899
1.46760979
5.32213515
-0.02915132
0.04999899
-1.87150334
-0.01438511
-0.57943439
-0.70588152
0.35936296
-3.72220687
-3.87578805
-2.69197621
0.43339016
-1.67205577
1.03301949
-4.05391236
0.09622532
2.13187010
-3.61471745
0.18078777
-2.39897134
4.66887812
4.43680989
6.05497949
2.82928460
4.20188081
4.85214860

Summary of Natural Population Analysis:
Atom No Charge

NZZ2ZZRTII

C

100
101 -0.36882
102
103
104

66 0.36890
79 -0.00326
98 0.60246
99 0.23993
-0.38330

-1.13857
-0.37042
-0.38120
25 0.30196
33 0.32137
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Selected NBOs of 6.

68. (1.95644) BD (1) C 25-B 99 (WBI = 0.8029)

(69.74%) 0.8351* C 25 s(46.83%)p 1.14( 53.17%)d 0.00( 0.00%)

(30.26%) 0.5501* B 99 s( 22.70%)p 3.40( 77.21%)d 0.00( 0.09%)
95.(1.96011) BD (1) C 33-B 99 (WBI=0.8176)

(69.40%) 0.8331* C 33 s(46.82%)p 1.14( 53.18%)d 0.00( 0.00%)

(30.60%) 0.5532* B 99 s( 22.23%)p 3.49( 77.68%)d 0.00( 0.09%)
135.(1.97093) BD (1) H 66 -N 102 (WBI = 0.8211)

(31.19%) 0.5585* H 66 s( 99.92%)p 0.00( 0.08%)

(68.81%) 0.8295% N 102 s( 17.65%)p 4.66( 82.30%)d 0.00( 0.06%)
136.(1.93891) BD (1) H 79-B 99 (WBI = 0.9268)

(51.35%) 0.7166* H 79 s( 99.96%)p 0.00( 0.04%)

(48.65%) 0.6975* B 99 s( 27.99%)p 2.57( 71.95%)d 0.00( 0.06%)
137. (1.96336) BD (1) B 98 - N 102 (WBI = 0.7669)

(24.03%) 0.4902* B 98 s( 24.05%)p 3.15( 75.80%)d 0.01( 0.14%)

(75.97%) 0.8716* N 102 s( 39.44%)p 1.53( 60.54%)d 0.00( 0.02%)
138. (1.96794) BD (1) B 99 - N 102 (WBI = 0.8529)

(26.71%) 0.5168* B 99 s( 27.00%)p 2.70( 72.86%)d 0.00( 0.13%)

(73.29%) 0.8561* N 102 s( 37.64%)p 1.66( 62.34%)d 0.00( 0.02%)
213. (1.82670) LP (1) N 102 s(5.24%)p18.09( 94.74%)d 0.00( 0.02%)
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Figure S24: POV-ray depiction of the optimized structure of MeNH,*BHj3; atom numbers as

they appear in the output-file and bond lengths (experimental values in brackets).

9,

Summary of Natural Population Analysis:
Atom No Charge

1 0.45515
2 045516
3 -0.02973
4 -0.03438
5 -0.03440
6 -0.78117
7 -0.47460
& 0.25310
9 0.22066
10 0.25310
11 -0.28288
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Selected NBOs of MeNH,*BH3;:

1.(1.98782)BD(1)H 1-N 6

(26.63%) 0.5161* H 1 s(99.89%)p 0.00( 0.11%)
(73.37%) 0.8565% N 6 s( 19.11%)p 4.23( 80.84%)d 0.00( 0.05%)
2.(1.98782)BD (1)H 2-N 6

(26.63%) 0.5161* H 2 s(99.89%)p 0.00( 0.11%)

(73.37%) 0.8565% N 6 s( 19.12%)p 4.23( 80.84%)d 0.00( 0.05%)
3.(1.98582)BD(1)H 3-B 11

(51.71%) 0.7191* H 3 s(99.95%)p 0.00( 0.05%)

(48.29%) 0.6949* B 11 s( 27.08%)p 2.69( 72.86%)d 0.00( 0.06%)
4.(1.98449)BD (1)H 4-B 11

S54



(51.98%) 0.7210% H 4 s(99.95%)p 0.00( 0.05%)

(48.02%) 0.6930% B 11 s(27.42%)p 2.65( 72.52%)d 0.00( 0.06%)
5.(1.98449)BD (1)H 5-B 11

(51.98%) 0.7210% H 5 s(99.95%)p 0.00( 0.05%)

(48.02%) 0.6930% B 11 s(27.42%)p 2.64( 72.52%)d 0.00( 0.06%)
6.(1.99593) BD ()N 6-C 7

(63.23%) 0.7952* N 6 s( 25.95%)p 2.85( 74.01%)d 0.00( 0.04%)

(36.77%) 0.6063* C 7 s(22.41%)p 3.46( 77.47%)d 0.01( 0.12%)
7.(1.98492) BD ()N 6-B 11

(79.86%) 0.8936* N 6 s( 35.78%)p 1.79( 64.22%)d 0.00( 0.00%)

( 20.14%)  0.4488* B 11 s( 18.04%)p 4.53( 81.73%)d 0.01(
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Figure S25: POV-ray depiction of the optimized structure of ImMe,*BH(OTf)N3; atom
numbers as they appear in the output-file and bond lengths. xyz-coordinates for the optimized

structure of ImMe,*BH(OTf)N3, checked to be a minimum on the energy hyper-surface by a

[
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frequency analysis.
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H 2.74786400 -2.27880800 2.50987500

H 1.07911900 -1.80533900 2.09366000

H 2.15948700 -0.63922800 2.89150300

N 2.69434100 -0.00155000 -1.02035300

N 2.58398200 -1.01794300 0.86763800

Summary of Natural Population Analysis:

Atom No Charge
C 1 0.88582 199974 3.03033 0.08411 5.11418
C 2 029662 199909 3.66779 0.03650 5.70338
C 3 -0.07516 199916 4.05809 0.01791 6.07516
C 4 -0.06982 199915 4.05280 0.01787 6.06982
H 5 -0.04374 0.00000 1.04203 0.00171 1.04374
B 8 047939 199880 2.49806 0.02375 4.52061
N 9 -0.07419 199963 5.04787 0.02669 7.07419
N 10 0.26958 1.99960 4.69584 0.03497 6.73042
N 11 -0.61014 1.99932 5.58864 0.02218 7.61014
O 12 -0.94156 1.99988 6.91649 0.02519 8.94156
O 13 -0.94786 1.99988 6.92321 0.02477 8.94786
O 14 -093768 1.99977 6.92690 0.01102 8.93768
F 15 -0.35228  1.99992 7.34382 0.00855 9.35228
F 16 -0.35792  1.99992 7.34944 0.00857 9.35792
F 17 -0.36655 1.99992 7.35844 0.00819 9.36655
S 18 242888 9.99863 3.34893 0.22356 13.57112
C 19 -0.49450 1.99946 4.48298 0.01206 6.49450
C 23 -0.48532 1.99948 4.47440 0.01144 6.48532
N 27 -0.35479  1.99927 5.34424 0.01128 7.35479
N 28 -0.36409 1.99927

Selected NBOs of ImMe,*BH(OT{)Nj;:
1.(1.95874)BD (1) C 2-B 8 (WBI=0.74)
(69.79%) 0.8354* C 2 s(45.79%)p 1.18( 54.21%)d 0.00( 0.00%)
(30.21%) 0.5496* B 8 s(23.29%)p 3.29( 76.60%)d 0.00( 0.11%)
2.(1.98117)BD(1)H 5-B 8
(52.18%) 0.7223* H 55(99.96%)p 0.00( 0.04%)
(47.82%) 0.6916* B 8 s(31.78%)p 2.14( 68.15%)d 0.00( 0.07%)
3.(1.90992)BD(1)B 8-N 11
(25.49%) 0.5049* B 8 s(25.25%)p 2.95( 74.53%)d 0.01( 0.22%)
(74.51%) 0.8632* N 11 s(33.35%)p 2.00( 66.59%)d 0.00( 0.06%)
4.(1.97855)BD(1)B 8-0 14
(17.72%) 0.4209* B 8 s( 19.74%)p 4.04( 79.85%)d 0.02( 0.40%)
(82.28%) 0.9071* O 14 s(44.02%)p 1.27( 55.95%)d 0.00( 0.03%)
5.(1.99586) BD (1) N 9-N 10

(43.27%) 0.6578* N 9 s( 31.24%)p 2.20( 68.58%)d 0.01( 0.18%)
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(56.73%) 0.7532*% N 10 s( 47.71%)p 1.10( 52.25%)d 0.00( 0.04%)
6.(1.99330) BD (2)N 9-N 10

(48.65%) 0.6975* N 9 s( 0.17%)p99.99( 99.39%)d 2.52( 0.44%)

(51.35%) 0.7166* N 10 s( 0.13%)p99.99( 99.64%)d 1.76( 0.23%)
7.(1.99199) BD (3)N 9-N 10

(45.17%) 0.6721* N 9s( 1.70%)p57.61( 97.85%)d 0.27( 0.45%)

(54.83%) 0.7405% N 10 s( 1.75%)p56.00( 98.06%)d 0.11( 0.19%)
8.(1.99248) BD (1)N 10-N 11

(56.18%) 0.7496* N 10 s( 50.38%)p 0.98( 49.59%)d 0.00( 0.03%)

(43.82%) 0.6619% N 11 s( 26.43%)p 2.78( 73.42%)d 0.01( 0.15%)

Figure S26. Selected molecular orbitals of ImMe,*BH(OTf)Nj calculated at the M062X/6-
31g(d,p) level of density functional theory.
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Figure S27: POV-ray depiction of the optimized structure of [(ImMe;),*B(H)N3]"; atom
numbers as they appear in the output-file and bond lengths. xyz-coordinates for the optimized
structure of [(ImMe,),*B(H)N;]", checked to be a minimum on the energy hyper-surface by a

frequency analysis.
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Atom No Charge
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26 0.27763
27 0.27855
28 0.25413
29 0.27872
30 0.27046
31 0.25226
32 0.26393
33 0.27332
34 0.26870
35 0.25080

TTTTITTTTTT

Selected NBOs of [(ImMe;);*B(H)N;]*:
1. (1.95700) BD (1)C 3-B 16

(68.30%) 0.8264* C 3 s(45.92%)p 1.18( 54.08%)d 0.00( 0.00%)

(31.70%) 0.5630* B 16 s( 23.75%)p 3.21( 76.17%)d 0.00( 0.08%)
2.(1.95954BD (1)C 5-B 16

(67.73%) 0.8230% C 5 s( 46.00%)p 1.17( 54.00%)d 0.00( 0.00%)

(32.27%) 0.5681%* B 16 5( 23.99%)p 3.16( 75.93%)d 0.00( 0.08%)
3.(1.95454)BD (1)H 12-B 16

(50.13%) 0.7080% H 12 s( 99.96%)p 0.00( 0.04%)

(49.87%) 0.7062* B 16 s( 28.59%)p 2.50( 71.36%)d 0.00( 0.06%)
4.(1.90076)BD (1) B 16-N 17

(27.16%) 0.5212* B 16 s( 23.68%)p 3.22( 76.15%)d 0.01( 0.17%)

(72.84%) 0.8535* N 17 s( 32.93%)p 2.04( 67.01%)d 0.00( 0.07%)
5.(1.99203) BD (1)N 17-N 22

(43.76%) 0.6615* N 17 s( 26.11%)p 2.82( 73.73%)d 0.01( 0.16%)

(56.24%) 0.7499% N 22 s( 50.41%)p 0.98( 49.56%)d 0.00( 0.03%)
6.(1.99553) BD ( 1)N 22-N 23

(56.86%) 0.7540% N 22 s( 48.03%)p 1.08( 51.93%)d 0.00( 0.04%)

(43.14%) 0.6568* N 23 s( 31.13%)p 2.21( 68.69%)d 0.01( 0.18%)
7.(1.99397) BD (2)N 22-N 23

(51.02%) 0.7143* N 22 s( 0.00%)p 1.00( 99.76%)d 0.00( 0.24%)

(48.98%) 0.6998* N 23 s( 0.00%)p 1.00( 99.56%)d 0.00( 0.44%)
8. (1.99202) BD (3)N 22-N 23

(55.79%) 0.7469* N 22 s( 1.55%)p63.40( 98.27%)d 0.12( 0.18%)

(44.21%) 0.6649* N 23 s( 1.56%)p62.61( 97.97%)d 0.30( 0.47%)

9.(1.77484)LP (1) N 17 s(41.02%)p 1.43( 58.86%)d 0.00( 0.12%)
10. (1.51880) LP (2) N 17 s( 0.01%)p99.99( 99.78%)d20.05( 0.21%)
11.(1.97208) LP ( 1) N 23 s( 67.72%)p 0.48( 32.26%)d 0.00( 0.03%)
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Figure S28. Selected molecular orbitals of [(ImMe;),*B(H)N;]" calculated at the M062X/6-
31g(d,p) level of density functional theory.
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