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1.1 Spectra of PhCH:CH(B(CsFs)2)2, 1

H—B(CsF5)2
2.0 equiv. B(CeFs)2
Ph———H >
CH2C|2, r.t., 2h Ph B(C6F5)2

IH NMR (400 MHz, CDCls, 298 K) &: 7.19 — 7.07 (m, 3H, Ha,), 6.89 — 6.82 (m, 2H, Ha,), 4.17 (t, 3Jun = 7 Hz,
1H, HC(B(CsFs)2)2), 3.36 (d, 3Juy = 7 Hz, 2H, PhCH,).

1H NMR (400 MHz, C¢Ds, 298 K) &: 6.91 (m, 3H, Har), 6.72 (d, 3Jun = 6 Hz, 2H, Hay), 4.17 (t, *Juy = 7 Hz, 1H,
HC(B(C6Fs)2)2), 3.24 (d, 3Jun = 7 Hz, 2H, PhCH,).

B NMR (128 MHz, CDCls, 298 K) &: 72.4.
"B NMR (128 MHz, CsDg, 298 K) &: 72.5.

13C{*H} NMR (126 MHz, CDCls, 298 K) &: 145.8 (dm, *Jce = ~247 Hz), 143.4 (dm, YJcr = ~260 Hz), 141.2 (i-Ca),
137.5 (dm, YJce = ~253 Hz), 128.9 (m-Car), 127.6 (0-Ca/), 126.8 (p-Car), 58.5 (CH(B(CsFs)2)2), 34.9 (PhCH,).

F NMR (377 MHz, CDCls, 298 K) &: -130.0 (d, *Jir = 20 Hz, 2F, 0-CeFs), -146.6 (t, *Jer = 20 Hz, 1F, p-CeFs), -
159.9 (m, 2F, m-CsFs).

19F NMR (377 MHz, C¢Ds, 298 K) &: -130.3 (m, 2F, 0-CsFs), -147.7 (t, 3Jrr = 20 Hz, 1F, p-CeFs), -161.9 (m, 2F,
m-Cst).
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Figure S 1. 'H NMR (400 MHz, CDCls, 298 K) spectrum of bis-borane 1.
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Figure S 2. 1B NMR (128 MHz, CDCls, 298 K) spectrum of bis-borane 1.
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Figure S 3. 3C{*H} NMR (126 MHz, CDCls, 298 K) spectrum of bis-borane 1.
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Figure S 4. °F NMR (377 MHz, CDCls, 298 K) spectrum of bis-borane 1.
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1.2 Spectra of Me3sSiCH(B(CsFs)2)CH2B(C6Fs)2, 2

H—B(CeFs), |
2.0 equiv. Me;Si

CH,Cly, rt, 4h

Me3Si —
(CeF5)2B " B(CeFs)2

'H NMR (400 MHz, C¢Ds, 298 K) 6: 3.09 (dd, *Jun = 9 Hz, *Jun = 4 Hz, 1H, CH), 2.78 (dd, *Jun = 18 Hz, *Jyy =9
Hz, 1H, CH,), 2.22 (dd, *Jun = 18 Hz, *Jun = 4 Hz, 1H, CH,), -0.04 (s, 9H, Si(CH3)s3).
B NMR (128 MHz, CsDg, 298 K) 6: 71.9.

13C{1H} NMR (126 MHz, CeDs, 298 K) &: 146.9 (dm, s = 248 Hz, 0-CqFs), 146.4 (dm, Yer = 246 Hz, 0-CeFs),
143.8 (dm, Yer = 261 Hz, m/p-CeFs), 143.1 (dm, Yer = 259 Hz, m/p-CeFs), 138.0 (dm, Yer = 255 Hz, m/p-CsFs),
137.9 (dm, Yer = 249 Hz, m/p-CeFs), 114.6 (br m, i-C¢Fs), 113.2 (br m, i-C¢Fs), 40.5 (CH,), 31.8 (CH), 0.0
(Si(CHs)s).

F NMR (377 MHz, CsDg, 298 K) &6: -130.5 (d, *J¢r = 20 Hz, 4F, 0-CgFs), -130.9 (br, 4F, 0-CgFs), -146.0 (t, *Jer
=21 Hz, 2F, p-CeFs), -147.4 (br, 2F, p-CeFs), -160.2 (m, 8F, m-CgFs).

HRMS (ESI- lonization, m/z): Calcd. for CsgH15B2F200Si ([M+CH307): 821.0775; Found: 821.0757.
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Figure S 5. *H NMR (400 MHz, CsDs, 298 K) spectrum of bis-borane 2.
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Figure S 6.''B NMR (128 MHz, C¢Ds, 298 K) spectrum of bis-borane 2.
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Figure S 7. 3C{*H} NMR (126 MHz, C¢Ds, 298 K) spectrum of bis-borane 2.
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Figure S 8.'°F NMR (377 MHz, C¢Ds, 298 K) spectrum of bis-borane 2.
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1.3 Spectra of PhCH(B(CeF5)2CNtBu)CH:(B(CsFs)2CNtBu), 3

N{B
tBUNC SFNB
B(CeFs)2 2.0 equiv. (CeFs5)2B
CH,Cl,, rt, 2h ; \
Ph B(CeFs) Zre Ph /B(Cer)z
BUNC 3

IH NMR (500 MHz, CDCls, 298 K) &: 6.82 — 6.67 (m, 5H, Ha), 3.16 (d, 3ux = 13 Hz, 1H, CH), 2.16 (br dd, 1H,
PhCH), 1.77 (s, 9H, C(CHs)s), 1.72 (s, 9H, C(CHs)3), 1.51 (d, 3w = 14 Hz, 1H, CH.).

B NMR (128 MHz, CDCls, 298 K) &: -15.1, -18.2.

B3C{*H} NMR (126 MHz, CDCls, 298 K, partial) 6: 148.4 (dm, 0-CsFs), 146.5 (dm, 0-CeFs), 147.2 (i-Car), 139.9
(dm, p-CeFs), 139.7 (dm, p-CsFs), 138.8 (dm, p-CeFs), 138.4 (dm, p-CeFs), 137.3 (dm, m-CsFs), 137.2 (dm, m-
CsFs), 136.7 (dm, m-CsFs), 136.5 (dm, m-CeFs), 127.3 (br, tBUN=C), 127.1 (m-Ca;), 126.6 (0-Ca:), 124.4 (p-
Car), 119.4 (br, i-CsFs), 118.9 (br, i-CeFs), 117.5 (br, i-CsFs), 116.8 (br, i-CsFs), 60.3 (C(CHs)3), 60.1 (C(CHs)s),
37.8 (br s, PhCHB(C¢Fs)2), 29.2 (C(CH3)3), 29.1 (C(CHs)s), 21.7 (br, CH2B(CFs)a).

13C, 1F GC2HSQC (126 MHz / 470 MHz, CDCls, 298 K) 6 3C / 6 *°F: 148.4/ -132.2, 148.4/ -132.5, 146.5/ -
133.7, 139.9/ -157.1, 139.7/ -158.1, 138.8/ -159.0, 138.4/ -160.4, 137.3/ -163.2, 137.2/ -163.9, 136.7/ -
164.2, 136.5/ -165.2.

F NMR (377 MHz, CDCls, 298 K) &: -132.2 (d, /¢ = 21 Hz, 2F, 0-CgFs), -132.4 (d, *J¢r = 19 Hz, 2F, 0-CeFs), -
133.7 (d, *Jer = 21, 4F, Hz, 0-CgFs), -157.1 (t, *Jgr = 21 Hz, 1F, p-CgFs), -158.1 (t, *Jer = 20 Hz, 1F, p-CsFs), -158.9
(t, Jer = 21 Hz, 1F, p-CeFs), -160.4 (t, *J¢r = 20 Hz, 1F, p-CeFs), -163.1 (m, 2F, m-CsFs), -163.9 (m, 2F, m-CFs),
-164.2 (m, 2F, m-CeFs), -165.2 (m, 2F, m-CeFs).

HRMS (ESI+ lonization, m/z): Calcd. for C42H30B2F20N3s* ([M+NH,4]*): 978.2315; Found: 978.2320.
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Figure S 9.'H NMR (500 MHz, CDCls, 298 K) spectrum of compound 3.
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Figure S 10. !B NMR (128 MHz, CDCls, 298 K) spectrum of compound 3.
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Figure S 11. **C{*H} NMR (126 MHz, CDCls, 298 K) spectrum of compound 3.
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Figure S 12. °F NMR (377 MHz, CDCls, 298 K) spectrum of compound 3.
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1.4 Spectra of the control reactions of bis-borane 1 with donors

Reaction of bis-borane 1 and tBusP

B(C6F5)2 tBu3P
_— Ph/ \ + H(CGF5)2B_PtBU3
CGDG’ r.t., 3h B(CgF
Ph B(CeFs)2 (CeFs)2
| o
" [ ]
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-110  -115  -120  -125  -130  -135  -140  -145  -150 -155  -160 -165 -170  -175  -180
5 (ppm)

Figure S 14. *F NMR (377 MHz, CsDs/CH,Cl,, 298 K) spectrum of the reaction between the bis-borane 1

and tBusP. The adduct of HB(CsFs), with tBusP was prepared separately and the corresponding *°F NMR
(377 MHz, CsDs, 298 K) spectrum of is provided as a reference.
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Figure S 15.'B NMR (128 MHz, C¢Ds/CH,Cl,, 298 K) spectrum of the reaction bis-borane 1 with tBusP.



Reaction of bis-borane 1 and TMP
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Figure S 16. 1°F NMR (377 MHz, CsDs/CH,Cl,, 298 K) spectrum of the reaction between the bis-borane 1
and TMP. The adduct of HB(CsFs), with TMP was prepared separately and the corresponding °F NMR (377

MHz, C¢Ds, 298 K) spectrum of is provided as a reference.
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Reaction of bis-borane 1 and DMAP
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Figure S 18. F NMR (377 MHz, CsDs, 298 K) spectrum of the reaction between the bis-borane 1 and
DMAP. The adduct of HB(CsFs), with DMAP was prepared separately and the corresponding *°F NMR (377
MHz, C¢Ds, 298 K) spectrum of is provided as a reference.
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1B NMR (128 MHz, CDCls, 298 K) spectrum of the reaction of bis-borane 1 with DMAP.
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Reaction of bis-borane 1 and Et;PO

B(CGF5)2 Et3PO =
S EE— - + H(CgxF5),B—OPELt + Ph
PH CeDg, rt., 1h  Ph B(CFs), (CeFs) 3 B(CeFs)2
B(CgFs5)2 Et;PO
[ ] A °® *
“H L L
433 443 g 3 SBELELEELE
b
Et3PO,
B(CgFs)2
Ph o

H(CgF5)2B=0PEt;3
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Figure S 20. °F NMR (377 MHz, CsDs, 298 K) spectrum of the reaction between the bis-borane 1 and Et;PO.

The adducts of EtsPO with HB(CsFs), and the vinylic borane were prepared separately and the
corresponding *°F NMR (377 MHz, CsDs, 298 K) spectra are provided as a reference.
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Figure S 21. 3'P{*H} NMR (162 MHz, C¢D¢, 298 K) spectrum of the reaction of bis-borane 1 with Et3PO.
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1.5 Spectra of Me3SiCH(B(CeF5)2CNtBu)CH2(B(CsF5).CNtBu), 4

tBuNC
tBuNC

Me;Si 3.0 equiv. Me;Si B(CeFs)2

(CeFs)B  B(CeFsly  CM2ClartTh (corq) B 4

CN{Bu
'H NMR (500 MHz, CDCls, 298 K) &: 1.71 (s, 9H, C-CHs), 1.70 (s, 9H, CHs), 1.44 (m, 2H, CH.), 1.16 (br, 1H,
CH), -0.22 (s, 9H, Si(CHs)3).

B NMR (128 MHz, CDCls, 298 K) &: -16.6, -17.9.

13C{'H} NMR (126 MHz, CDCls, 298 K) &: 147.6 (dm, Ycr = 239 Hz, 0-CeFs), 139.3 (dm, Yer = 252 Hz, m/p-
CeFs), 137.2 (dm, Yer = 251 Hz, m/p-CeFs), 127.7 (br, tBUN=C), 119.2 (br m, i-CsFs), 60.2 (C(CHs)3), 60.0
(C(CHs)3), 29.2 (C(CHs)s), 29.1 ((C(CHs)3), 17.6 (br, CH2), 11.3 (br, CH), 0.4 (Si(CHs)s).

1F NMR (377 MHz, CDCls, 298 K) &: -131.6 (m, 2F, 0-CsFs), -132.1 (m, 4F, 0-CsFs), -132.5 (br, 2F, 0-CsFs), -
158.3 (m, 3F, overlapping m-C¢Fs and p-CeFs), -158.7 (t, 3Jrr = 20 Hz, 1F, p-CeFs), -163.4 (m, 4F, m-CeFs), -
164.0 (m, 4F, m-CgFs).

HRMS (ESI- lonization, m/z): fragmentation to compound 2, Calcd. For CsoHi1sB2F200si ([M+CH30])
821.0775; Found: 821.0789.
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Figure S 22.*H NMR (500 MHz, CDCls, 298 K) spectrum of compound 4.
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Figure S 25. °F NMR (377 MHz, CDCls, 298 K) spectrum of compound 4.

1.6 Spectra of the Gutmann-Beckett Lewis acidity test for bis-borane 2

A83'P is 73.5 ppm —45.6 ppm = 27.9 ppm in CeDs. (EtsPO: 3*P{*H} (C¢D¢) 5: 45.6 ppm).

73.465

ppm 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

Figure S 26. 3'P{*H} NMR (162 MHz, CsDs, 298 K) spectrum of Gutmann-Beckett Lewis acidity test on bis-
borane 2.
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1.7 Spectra of [tBusPH][PhCH.CH(B(CsFs)2)z(n-H)], 5a

tBusP CoFs<__CeFs
B(CeFs): H, (4 atm) o N
CoHo, T, 181 [tB”3P_H] / <9H
Mg, IL.,
PR B(CeFs) PR Bk
5a C6F5 6'5

IH NMR (500 MHz, CDCls, 298 K) &: 7.09 — 6.92 (m, 5H, Ha/), 5.02 (d, Yen = 431 Hz, 1H, tBusPH), 2.70 (br,
1H, H(B(CsFs)2)2), 2.57 (d, *Jun = 9 Hz, 2H, PhCH,), 2.07 (dd, *Ju = 8.9, 8.8 Hz, 1H, HC(B(CsFs))z), 1.65 (d, *Jpn
= 16 Hz, 27H, (CHs)sCPH).

1H{'B} NMR (400 MHz, CDCls, 298 K) 6: 7.16 — 6.84 (m, 5H, Has), 5.02 (d, Ypy = 431 Hz, 1H, tBusPH), 2.71
(br, 1H, H(B(C¢Fs)2)2), 2.57 (d, 3Jun = 9 Hz, 2H, PhCH,), 2.08 (dd, 3/un = 9.3, 8.7 Hz, 1H, HC(B(C¢Fs))s), 1.65
(d, 3Jpu = 16 Hz, 27H, (CHs)sCPH).

"B NMR (128 MHz, CDCls, 298 K) &: -19.1.

13C{*H} NMR (126 MHz, CDCls, 298 K) &: 149.0 (dm, *Jce = ~241 Hz, CeFs), 147.1 (dm, YJcr = ~240 Hz, CeFs),
146.3 (i-Car), 138.8 (dm, Ycr = ~252 Hz, CsFs), 128.1 (m-Ca), 127.3 (0-Car), 124.3 (p-Car), 37.8 (d, YJep = 27
Hz, C(CHs)sPH), 36.0 (PhCH2), 30.1 (C(CHs)3sPH), 9.8 (br, HC(B(CsFs)2)2).

F NMR (377 MHz, CDCls, 298 K) 6:-129.0 (br, 4F, 0-CgFs), -131.1 (br, 4F, 0-C¢Fs), -159.8 (t, *J¢r = 20 Hz, 2F,
p-CeFs), -160.8 (t, *Jir = 20 Hz, 2F, p-CgFs), -165.5 (m, 8F, m-CeFs).

31P{*H} NMR (162 MHz, CDCls, 298 K) &: 60.2 (s).
3P NMR (162 MHz, CDCls, 298 K) 6: 60.2 (dm, Jpy = 434 Hz).

HRMS (ESI+/- lonization, m/z): Calcd. For C12H2sP* ([M]*): 203.1923; Found: 203.1924. Calcd. For C32H9B2F2o
(IM]'): 795.0587; Found: 795.0591.
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Figure S 29. !B NMR (128 MHz, CDCls, 298 K) spectrum of bisborane H,-activated product 5a.
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Figure S 30. *C{*H} NMR (126 MHz, CDCls, 298 K) spectrum of bisborane H,-activated product 5a.
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1.8 Spectra of [CsHsMe4NH:][PhCH2CH(B(C¢Fs)2)2(p-H)], 5b

T™P oH2 CeFs<__CqeFs
B(CeFs)2 H, (4 atm) N B\
CeDe, L, 6 days / <9H
6UYs, I, ays
PR B(CeFs) PR Bk
5b C6F5 6'5

IH NMR (400 MHz, CD,Cl,, 298 K) 6: 7.17 — 6.95 (m, 5H, Ha,), 4.86 (br, 2H, NHz), 2.70 (br, 1H, H(B(CsFs)2)2),
2.56 (d, *Juy = 8 Hz, 2H, PhCH,), 2.02 (dd, 3/ = 7.8, 8.0 Hz, 1H, HC(B(CeFs)2)2), 1.89 — 1.80 (m, 2H, 4-CH>),
1.79 - 1.72 (m, 4H, 3-CH,), 1.50 (s, 12H, CHs).

B NMR (128 MHz, CD,Cl,, 298 K) 6: -18.8.

B3C{*H} NMR (101 MHz, CD,Cl,, 298 K) &: 147.0 (i-Ca/), 128.5 (m-Car), 127.6 (0-Car), 124.6 (p-Ca/), 61.7
(C(CHs)2), 36.3 (PhCH2), 35.6 (3,5-CH>), 28.5 (CHs), 16.0 (4-CH>).

F NMR (377 MHz, CDCl,, 298 K) &6: -129.5 (br, 4F, 0-C¢Fs), -131.7 (br, 4F, 0-CgFs), -160.4 (t, /¢ = 20 Hz,
2F, p-CgFs), -161.5 (t, *Jrr = 20 Hz, 2F, p-CeFs), -165.6 to -166.1 (m, 4F, m-CgFs), -166.2 (t, *Jir = 18 Hz, 4F, m-
CeFs).

HRMS (ESI+/- lonization, m/z): Calcd. For CoH2oN* ([M]*): 142.1590; Found: 142.1587. Calcd. For Cs;H9B,F2¢
(IM]): 795.0587; Found: 795.0572.
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Figure S 34. 'H NMR (400 MHz, CD,Cl,, 298 K) spectrum of H,-activated product 5b.
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Figure S 35. !B NMR (128 MHz, CD,Cl,, 298 K) spectrum of bisborane H,-activated product 5b.
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Figure S 36. *C{*H} NMR (101 MHz, CD,Cl,, 298 K) spectrum of bisborane H-activated product 5b.
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Figure S 37. °F NMR (377 MHz, CD,Cl,, 298 K) spectrum of H,-activated product 5b.
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1.9 Spectra of [tBuzsPH][Me3SiCH(B(CsFs)2) CH2(B(CsFs)2(n-H)], 6

) tBUSP .
Me;Si H, (4 atm) N ® Me;3Si
entane, r.t., 1 d' fBusP=H
(CeFs)B B(CeFs)y P I (CeFs)2B o, B(CoFs)2
6 H

IH NMR (500 MHz, CDCls, 298 K) &: 5.15 (d, Yen = 430 Hz, 1H, tBusPH), 2.72 (br, 1H, BH), 1.71 (d, 3/pn = 16
Hz, 27H, (CHs)sCPH), 1.47 (br, 1H, CH), 0.15 (d, 3/un = 5 Hz, 2H, CH,), 0.0 (s, Si(CHs)s).

11B{1H} NMR (128 MHz, CDCls, 298 K) &: 3.3, -17.7.

13C{1H} NMR (126 MHz, CDCls, 298 K) &: 148.5 (dm, Yer = 241 Hz, 0-CeFs), 147.6 (dm), Lcr = 246 Hz, 0-CsFs),
138.8 (dm, Ycr = 234 Hz, m/p-CeFs), 136.9 (dm, Ycr = 243 Hz, m/p-CeFs), 136.5 (dm, Yer = 257 Hz, m/p-CeFs),
119.8 (br, i-CsFs), 37.9 (d, Yep = 28 Hz, (CHs)sCPH), 30.2 (s, (CHs)sCPH), 15.9 (s, CH.), 2.8 (br, CH), -1.2
(Si(CHs)3).

F NMR (377 MHz, CDCls, 298 K) 6: -129.8 (br, 4F, 0-CsFs), -133.2 (br, 4F, 0-C¢Fs), -160.0 (br, 3F, p-CsFs), -
162.1 (br, 1F, p-CeFs), -165.7 (br, 8F, m-CgFs).

*1P{*H} NMR (162 MHz, CDCls, 298K) &: 61.0 (s, P-H).
1P NMR (162 MHz, CDCls, 298K) 6: 61.0 (dm, “Jpu = 426 Hz, P-H).

HRMS (ESI+ lonization, m/z): Calcd. For C12H,sP* ([M]*): 203.1923; Found: 203.1935.
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Figure S 38. 'H NMR (500 MHz, CDCls, 298 K) spectrum of H,-activated product 6.
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Figure S 39. 'B{*H} NMR (128 MHz, CDCls, 298 K) spectrum of H-activated product 6.
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Figure S 40. *C{*H} NMR (126 MHz, CDCls, 298 K) spectrum of H,-activated product 6.
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Figure S 41.°F NMR (377 MHz, CDCls, 298 K) spectrum of H-activated product 6.
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Figure S 42. 3'P{*H} NMR (162 MHz, CDCls, 298 K) spectrum of H,-activated product 6.
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Figure S 43. 3'P NMR (162 MHz, CDCls, 298 K) spectrum of H,-activated product 6.
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1.10 Generation of [MessPH][PhCH(B(CsFs)2) CH2B(CsFs)2(CCPh)], 8

Mes;P CeF5),B2 ©
B(CoFs)s MessP (CeFel2B ™ cefo,
- Ph
CgHg, rt.,, 3N
Ph 4 B(CeFs) er'e I
Ph i
8 [MeS3P(‘D_H

H NMR (400 MHz, CDCls, 298 K) &: 8.18 (d, Ypn = 478 Hz, 1H, MessPH), 7.10 — 7.00 (m, 10H, Ha), 6.98 —
6.84 (m, 5H, Ha), 6.79 — 6.70 (m, 5H, Har), 5.32 (br dd, 1H, PhCH), 5.12* (s, unknown impurity) 3.15 (dd,
3Jun = 16, 8 Hz, 1H, CH,), 2.72 (dd, *Jun = 16, 6 Hz, 1H, CH>), 2.36 (s, 9H, Mes-p-CH3), 2.23 (s, 9H, Mes-o-
CHs), 1.98 (s, 9H, Mes-0-CHs).

"B NMR (128 MHz, CDCls, 298 K) &: -7.8.

13C{*H} NMR (101 MHz, CDCls, 298 K, partial) &: 149.8 (i-Ca;), 147.4 (d, “Jop = 3 Hz, p-Mes), 146.9 (i-Ca/),
144.1 (d, %Jcp = 11 Hz, 0-Mes), 142.7 (d, %Jcp = 11 Hz, 0-Mes), 133.4 (d, 3Jcp = 12 Hz, m-Mes), 132.0 (d, 3Jcp =
10 Hz, m-Mes), 129.8, 128.7, 128.5, 127.6, 127.7, 127.4, 126.2, 126.0, 125.4, 124.7, 124.4, 111.4 (d, YJcp =
83 Hz, i-Mes), 63.2 (PhCH), 37.0 (CH,), 22.1 (br, Mes-0-CHs), 21.5 (br, Mes-p-CHs), 21.2 (d, 3Jcr = 12 Hz,
Mes-0-CHs).

13C{*H} DEPT-135 NMR (101 MHz, CDCls, 298 K, partial) 6: 133.4 (d, 3Jcp = 12 Hz, m-Mes), 132.0 (d, 3Jcp =
10 Hz, m-Mes), 129.8, 128.7, 128.5, 127.6, 127.7, 127.4, 126.2, 126.0, 125.4, 124.7, 124.4, 63.2 (PhCH),
37.0 (CHy), 22.1 (br, Mes-0-CH3), 21.5 (d, *Jcp = 1 Hz, Mes-p-CHs), 21.2 (d, 3Jcp = 12 Hz, Mes-0-CHs).

F NMR (377 MHz, CDCls, 298 K) &: -128.8 (d, *J¢r = 26 Hz, 2F, B* 0-CsFs), -129.7 (d, *Jir = 26 Hz, 2F, B o-
CeFs), -131.2 (br, 4F, B2 0-CgFs), -154.8 (t, *Jrr = 20 Hz, 2F, B? p-CsFs), -164.0 (br, 4F, B> m-CqFs), -164.9 (m,
2F, B! p-CsFs), -166.2 (m, 2F, B m-CgFs), -167.2 (m, 2F, B! m-CeFs).

19, 19F COSY (377 MHz / 377 MHz, CDCls, 298 K) & *°F / & *°F: -128.9 / -166.3, -129.8 / -167.1, -154.8 / -
163.9.

31p{1H} NMR (162 MHz, CDCls, 298 K) &: -27.5.

31p NMR (162 MHz, CDCls, 298 K) &: -27.5 (d, Ypn = 476 Hz).
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Figure S 46. *C{*H} NMR (101 MHz, CDCls, 298 K) spectrum of compound 8.
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1.11 Spectra of PhC(H)C(H)B(CsF5)2C(H)C(Ph)(P(0-tol)s), 9

(o-tol)sP __
B(CeFs)o PhCCH e N\ r
e sicara) CH,Cly, rt, 3h 6r o
1 6782 - H—=B(CsF5)2 1\ Ph

(o-tol);P® 9
IH NMR (400 MHz, CDCls, 298 K) &: 8.10 (d, /ey = 34 Hz, 1H, PC=CH), 7.41 (d, ¥/ = 8 Hz, 2H, C(H)Ph-Ha,),
7.30-7.36 (m and d, 3Juu = 18 Hz, 4H, HCPh-Hy, overlapping), 7.27 — 7.13 (m, 12H, o-tol-Ha,), 7.03 (t, 3Jun
=7 Hz, 1H, p-Ha), 6.94 (br dd, 2H, m-Ha,), 6.75 (d, 3w = 7 Hz, 2H, 0-Har), 6.00 (d, i = 18 Hz, 1H, BCH=C),
2.42 (s, 9H, PhCHs).

B NMR (128 MHz, CDCls, 298 K) &: -13.4.

13C{*H} NMR (101 MHz, CDCls, 298 K) 6: 141.6 (i-PhCCB), 137.9 (PhCCB), 135.4 (d, “Jcp = 15 Hz, 0-Ph(CH3)P),
134.4 (d, *Jep = 10 Hz, m-PhP), 131.5 (br, p-PhP), 130.5 (d, *Jcp = 5 Hz, 0-PhCP), 130.4 (d, %Jcp = 13 Hz, o-
PhP), 128.4 (m-PhCCB), 127.6 (d, *Jcp = 2 Hz, m-PhCP), 127.5 (d, *Jcp = 3 Hz, p-PhCP), 125.8 (0-PhCCB), 125.6
(p-PhCCB), 117.5 (d, YJcp = 88 Hz, PC=C), 115.5 (d, “Jep = 70 Hz, i-PhP), 21.8 (d, Jcp = 2 Hz, CHs).

13C{*H} DEPT-135 NMR (101 MHz, CDCl;, 298 K) 6: 134.4 (d, *Jcp = 10 Hz, m-PhP), 131.5 (br, p-PhP), 130.5
(d, ®Jcp =5 Hz, 0-PhCP), 130.4 (d, %Jcp = 13 Hz, 0-PhP), 128.4 (m-PhCCB), 127.6 (d, “Jcp = 2 Hz, m-PhCP), 127.5
(d, *Jep = 3 Hz, p-PhCP), 125.8 (0-PhCCB), 125.6 (p-PhCCB), 21.8 (d, *Jep = 2 Hz, CH3).

19F NMR (377 MHz, CDCls, 298 K) 8: -131.4 (d, 3Jir = 24 Hz, 4F, 0-CFs), -163.0 (t, *Jsr = 20 Hz, 2F, p-CeFs), -
166.3 (d, *J¢r = 21 Hz, 4F, m-CeFs). [A8"Fum,p = 3.3 ppm]

31P{*H} NMR (162 MHz, CDCls, 298 K) &6: 22.1 (s).

HRMS (ESI+ lonization, m/z): Calcd. For CssH34BF10NaP* ([M+Na]*): 877.2231; Found: 877.2221.
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Figure S 52. '"H NMR (400 MHz, CDCls, 298 K) spectrum compound 9.
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Figure S 53. !B NMR (128 MHz, CDCls, 298 K) spectrum of compound 9.
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Figure S 54.*C{*H} NMR (101 MHz, CDCls, 298 K) spectrum of compound 9.
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Figure S 55. 1*C{*H} DEPT-135 NMR (101 MHz, CDCls, 298 K) spectrum of compound 9.
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Figure S 57. 3'P{*H} NMR (162 MHz, CDCls, 298 K) spectrum of compound 9.
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1.12 Preparation of PhC(H)C(H)B(CsFs)2(DMAP), 10

DMAP =\ /
B(CeFs)2 PhCCH (Cer)zB—N/\\:/>*N\

PR B(CoF A .
1 (CeFs)2 - PACH=CHB(C4Fs), Ph

'H NMR (400 MHz, CDCl3, 298 K) &: 8.09 (d, *Jun = 8 Hz, 1H, NCH), 7.44 — 7.37 (m, 2H, Ph-H,,), 7.28 (d, *Juu
=17 Hz, 1H, PhCH), 7.28 (br, 1H, Ph-Hy/), 7.22 — 7.12 (m, 2H, Ph-Hp,), 6.56 (d, *Jun = 8 Hz, 1H, NCCH), 6.20
(d, *Jun = 18 Hz, 1H, BCH), 3.15 (s, 3H, CHs).

B NMR (128 MHz, CDCls, 298 K) &: -3.6.

13C{*H} NMR (101 MHz, CDCls, 298 K) 6: 155.7 (p-Py), 145.5 (0-Py), 139.9 (i-Ph), 137.2 (PhCH=), 128.5 (m-
Ph), 126.9 (0-Ph), 126.4 (p-Ph), 106.7 (m-Py), 39.7 (CHs).

3C{*H} DEPT-135 NMR (101 MHz, CDCls, 298 K) &: 145.5 (0-Py), 137.2 (PhCH=), 128.5 (m-Ph), 126.9 (0-Ph),
126.4 (p-Ph), 106.7 (m-Py), 39.7 (CHs).

19F NMR (377 MHz, CDCls, 298 K) 6:-132.0 (m, 2F, 0-CeFs), -158.7 (t, 3J¢r = 20 Hz, 2F, p-CeFs), -164.1 (m, 4F,
m-Cst).

HRMS (ESI+ lonization, m/z): Calcd. For C37H17BF1oNna* ([M+Na]*): 593.1222; Found: 593.1211.
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Figure S 58. 'H NMR (400 MHz, CDCls, 298 K) spectrum of compound 10.
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Figure S 61. 1*C{*H} DEPT-135 NMR (101 MHz, CDCls, 298 K) spectrum of compound 10.
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1.13 Reaction of bis-borane 2 and tBusP with phenylacetylene, 11

tBusP _ _
Me3Si PhCCH Me;Si Me;Si
> <} + ©
CH,Cl,, rt, 1d
(CeFs)E  B(CFs)z 2l s (CeFs)B  B(CoFs)z (CeFs)aB  B(CeFs)
|\| o
i Ph ] PtBU3
1 ® 11b
a [tBu3P—H]

'H NMR (400 MHz, CDCls, 298 K, partial) 6: 8.42 (d, *Jen = 29 Hz, PCCH, 11b), 7.15, 7.07, 6.88, 6.70, 6.51,
5.28 (d, “Jpn = 434 Hz, tBusPH, 11a), 2.95, 2.73, 1.68 — 1.50, 1.46 — 1.33, 0.97, -0.10 (s, Si(CHs)3, 11b), -0.20
(s, Si(CHs)s, 11a).

B NMR (128 MHz, CDCls, 298 K) &: -6.0 (11a), -11.5 (11b).

F NMR (377 MHz, CDCls, 298 K, unassigned) 6: -126.9, -127.7, -128.4, -129.1, -131.2, -150.0, -152.6, -
162.3,-162.7,-163.4, -163.6, -164.4, -164.8, -165.8, -166.4, -166.8.

31P{*H} NMR (162 MHz, CDCls, 298K) &: 58.7 (s, 11a), 42.0 (s, 11b).
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Figure S 63. 'H NMR (400 MHz, CDCls, 298 K) spectrum of FLP reaction of bis-borane 2 and tBusP with
phenylacetylene.
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Figure S 65. '°F NMR (377 MHz, CDCls, 298 K) spectrum of FLP reaction of bis-borane 2 and tBusP with
phenylacetylene.

o v @

@ - <

[N a

o o -

[ <+

1

|

" | " " " A L
Wk i e Wy L P ks 4 " v

- 0.328

T T T T T L T T T T T T
ppm 90 80 70 60 50 40 30 20 10 0

Figure S 66. 3'P{*H} NMR (162 MHz, CDCls, 298 K) spectrum of FLP reaction of bis-borane 2 and tBusP with
phenylacetylene. The peak at 62.3 ppm represents excess tBusP in the mixture of products.
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1.14 Spectra of [Mes3PH][Me3SiCH(B(CsFs)2) CH2B(C6F5)2(CCPh)], 12a

MeS3P — —
MesSi PhCCH Me;Si Me;Si
> o + o
H,>Cly, rt., 1d
(CoFe)aB 2 B(CeFsk CHaCl rt (CeF5)2B B(CeFs)2 (CsFs5).B B(CeFs)2
B Ph 1 PMes;
122 [yoept] 12b (In crude mixture)

IH NMR (500 MHz, CDCls, 298 K) &: 8.21 (d, Ypn = 479 Hz, 1H, MessPH), 7.14 (s, 3H, Mes-H), 7.05 (s, 3H,
Mes-H), 6.67 — 6.50 (m, 5H, Ph-H), 2.74 (m, 2H, CH.), 2.39 (s, 9H, Mes-p-CHs), 2.26 (s, 9H, Mes-0-CHs),
2.04 (s, 1H, overlapping CH), 2.00 (s, 9H, Mes-0-CHs), -0.31 (s, 9H, Si(CHs)s).

11B NMR (128 MHz, CDCls, 298 K) 6: -6.0 (12a), -10.6 (12b in crude mixture).

13C{*H} NMR (126 MHz, CDCls, 298 K) &: 147.4 (d, *Jcp = 4 Hz, p-Mes), 147.2 (i-Ph), 144.1 (d, %Jep = 10 Hz, o0-
Mes), 142.7 (d, Ucp = 10 Hz, 0-Mes), 133.4 (d, 3Jep = 13 Hz, m-Mes), 132.0 (d, 3Jep = 10 Hz, m-Mes), 126.5
(m-Ph), 125.5 (0-Ph), 124.6 (p-Ph), 111.4 (d, YJcp = 83 Hz, i-Mes), 41.7 (CH>), 31.8 (CH), 22.2 (d, 3Jcp = 6 Hz,
Mes-0-CHs), 21.6 (d, °Jcp = 3 Hz, Mes-p-CHs), 21.2 (d, 3Jcp = 10 Hz, Mes-0-CH3), -0.3 (Si(CHs)s).

F NMR (377 MHz, CDCls, 298 K) 6: -127.9 (d, J¢r = 17 Hz, 2F, 0-CeFs), -129.3 (br, 2F, 0-CeFs), -131.1 (d, *Ji
= 15 Hz, 4F, 0-CeFs), -155.2 (t, *Jgr = 20 Hz, 2F, p-CgFs), -163.8 (m, 4F, m-CgFs), -164.9 (t, *Jgr = 20 Hz, 1F, p-
CoFs), -165.1 (t, *Jer = 20 Hz, 1F, p-CeFs), -167.1 (m, 4F, m-CqFs).

31p{1H} NMR (162 MHz, CDCls, 298K) &: 18.5 (s, 12b in crude mixture), -27.5 (s, 12a).
31p NMR (162 MHz, CDCls, 298K) &: -27.5 (d, Ypn = 481 Hz, MessPH, 12a).

HRMS (ESI+/- lonization, m/z): Calcd. for Cy7H3sP* ([M*]): 389.2393; Found 389.2399. Calcd for
C37H17B2F20Si™ ([M7]): 891.0984; Found 891.0986.
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Figure S 67. '"H NMR (500 MHz, CDCls, 298 K) spectrum of compound 12a.
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Figure S 68. !B NMR (128 MHz, CDCls, 298 K) spectrum of the crude reaction mixture including 12a and
12b.
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Figure S 70. *C{*H} NMR (126 MHz, CDCls, 298 K) spectrum of compound 12a.
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Figure S 72. 3'P{H} NMR (162 MHz, CDCls, 298 K) spectrum of the crude reaction mixture including 12a
and 12b. The peak at -36.7 ppm represents excess MessP in the crude mixture.
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Figure S 73. 3'P{*H} NMR (162 MHz, CDCls, 298 K) spectrum of compound 12a.
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Figure S 74. 3'P NMR (162 MHz, CDCls, 298 K) spectrum of compound 12a.

S47



S48

1.15 Preparation of [(TMP)H][Me3sSiCH(B(CsFs)2) CH2B(CsFs)2(CCPh)], 13

TMP ’ ~ -
Me,Si 2 MesSi
3 7\ CHZIZ:ZCS;'1d: N 3 y\e
(CeFs5)2B ) B(CeFs)2 S (CeF5)0B T(CGFS)Z
13 ] Bh |

IH NMR (500 MHz, CDCls, 298 K) &: 6.76 — 6.54 (m, 5H, Ph-H), 4.45 (br, 2H, NHa), 2.73 (m, 2H, BCH), 1.79
(m, 2H, 4-CHa), 1.67 (m, 4H, 3-CH>), 1.36 (s, 12H, C(CHs)), -0.28 (s, 9H, Si(CHs)s).

B NMR (128 MHz, CDCls, 298 K) &: -6.0.

13C{*H} NMR (126 MHz, CDCls, 298 K) &: 160.1 (PhCCB), 148.1 (dm, Jcr = 238 Hz, 0-C¢Fs), 148.0 (i-Ph), 145.3
(dm, YJee = 243 Hz, 0-CgFs), 141.2 (dm, Ycr = 255 Hz, m/p-CeFs), 137.2 (dm, YJcr = 247 Hz, m/p-CeFs), 136.8
(dm, YJer = 249 Hz, m/p-CgFs), 127.0 (m-Ph), 125.9 (0-Ph), 124.9 (p-Ph), 117.0 (m, i-C¢Fs), 60.8 (NC(CHs)2),
42.0 (BCHy), 35.2 (NC(CHs3).CH2), 28.3 (NC(CH3)2), 25.3 (br, CH), 15.8 (NC(CHs)2CH2CH>), -0.3 (Si(CH3)3).

1F NMR (377 MHz, CDCls, 298 K) &: -127.6 (d, /s = 26 Hz, 2F, 0-CsFs), -129.1 (d, 3Jrr = 22 Hz, 2F, 0-CsFs), -
131.4 (d, 3J¢r = 19 Hz, 4F, 0-CsFs), -153.7 (t, /¢ = 20 Hz, 4F, p-CeFs), -163.1 (m, 3F, overlapping m-C¢Fs and
p-CeFs), -163.5 (t, 3J¢r = 21 Hz, 1F, p-CeFs), -165.8 (m, 4F, m-CeFs).

HRMS (ESI+/- lonization, m/z): Calcd. for CoHyoN* ([M*]): 142.1590; Found 142.1593. Calcd. for
Cs37H17B2F20Si™ ([M]): 891.0984; Found: 891.0982.
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Figure S 75. 'H NMR (500 MHz, CDCls, 298 K) spectrum of compound 13.
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1.16 Preparation of Me3SiCH(B(CsFs)2) CHz(B(CsFs)2C(H)C(Ph)(P(o-tol)s3), 14

(o-tol)3P
Me;Si PhCCH Me;Si
> e}
(CoFs)B  B(CeFol CHLCL rt 1d (GrgE  B(CoFs),
$\—Ph
®
(o-tol)sP 14

'H NMR (500 MHz, CDCls, 298 K, partial) &: 8.29 (br), 7.84 — 6.92 (br), 6.59 (br), 2.94 (br), 2.69 (br), 1.58
(br), -0.22 (s, 9H, Si(CH3)3).

B NMR (128 MHz, CDCls, 298 K) &: -11.1.

1F NMR (377 MHz, CDCls, 298 K) &: -126.8 (br, 1F, 0-CsFs), -127.5 (br, 1F, 0-CsFs), -128.7 (br, 2F, 0-CsFs), -
131.2 (br m, 4F, 0-C¢Fs), -150.4 (br, 1F, p-CsFs), -153.0 (br, 1F, p-CsFs), -162.6 (br m, 6F, overlapping m-CsFs
and p-CgFs), -165.9 (br m, 4F, m-CgFs).

31P{*H} NMR (162 MHz, CDCls, 298K) &: 26.0 (s).
HRMS (ESI- lonization, m/z): Calcd. for CsgHaoB2F200,PSi™ ([M+HCOO]'): 1241.2407; Found 1241.2399.
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Figure S 79. 'H NMR (500 MHz, CDCls, 298 K) spectrum of compound 14.
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Figure S 81. °F NMR (377 MHz, CDCls, 298 K) spectrum of compound 13.
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Figure S 82. 3'P{*H} NMR (162 MHz, CDCls, 298 K) spectrum of compound 14.
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