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General Considerations

All manipulations were performed either under an atmosphere of dry argon or in vacuo using
standard Schlenk line or glovebox techniques. Deuterated solvents were dried over molecular
sieves and degassed by three freeze-pump-thaw cycles prior to use. All other solvents were
distilled and degassed from appropriate drying agents. Solvents (both deuterated and non-
deuterated) were stored under argon over activated 4 A molecular sieves. NMR spectra were
acquired on a Bruker Avance 500 NMR spectrometer ('"H: 500.1 MHz, ''B: 160.5 MHz,
BC{'H}: 125.8 MHz, "F{'H}: 470.6 MHz) or on a Bruker Avance 400 NMR spectrometer
("H: 400.1 MHz, ''B: 128.4 MHz, 3C{'H}: 125.8 MHz, '°F{!H}: 376.5 MHz) at 298 K unless
otherwise stated. Chemical shifts (d) are given in ppm and internally referenced to the carbon
nuclei ('*C{'H}) or residual protons ('H) of the solvent. "B NMR spectra were referenced to
[BF5-OEt;] as an external standard. High-resolution mass spectrometry data was obtained from
a Thermo Scientific Exactive Plus spectrometer in ASAP or LIFDI mode. Elemental analysis

was conducted on an Elementar vario MICRO cube elemental analyser.

4-Ethynyl-N, N-dimethylaniline, phenylacetylene and trimethylsilylacetylene were purchased
from Sigma-Aldrich. SIDep,' 4-ethynyl-a,0,0-trifluorotoluene,? and ferrocenylacetylene® were
synthesised following modified literature procedures. B,(SIDep),* was synthesised following a

literature procedure.



Synthetic procedures
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Figure S1. Numbering schemes employed for the NMR data assignment of compounds 2a-R,

2b-R and 3-R.

Compound 2-H

50 mg B,(SIDep), (72.5 umol) were dissolved in benzene (2 mL) and the argon atmosphere
was exchanged with acetylene. Within one minute at room temperature the solution turned from
red to brown. All volatiles were removed in vacuo and hexanes (5 mL) was added to the brown
residue. After sonication a yellow precipitate was formed which was washed with hexanes (3 x
5 mL). Drying in vacuo provided the pure product as a yellow solid in 91% (66.0 pmol,
52.3 mg) yield as a single isomer. 'H NMR (500 MHz, C4¢Dy): 6 = 7.29-7.28 (m, 1H, CHy,),
7.22-7.20 (m, 2H, CHy,), 7.12-7.07 (m, 5H, CHy,), 6.95-6.91 (m, 4H, CHy,), 4.98 (td, 1H, 2J
=12.6 Hz, *J=4.2 Hz, H4), 4.04 (s, 1H, H2), 3.73-3.63 (overlapping dq and dt, 2H, H5 + CH,_
k), 3.57-3.50 (overlapping dq and br. d, 2H, H5 + CH,.g), 2.99 (s, 4H, H7/8), 2.96 (br. d, 1H,
2J=12.6 Hz, H4), 2.71 (dq, 1H, 2J = 14.8 Hz, 3J = 7.4 Hz, CH,.g), 2.62, 2.59, 2.56 (three
overlapping dq, 2H each, 2J = 15.2, 14.8 Hz, 3J = 7.6, 7.4 Hz, CH, ), 2.49 (dq, 2H, 2J = 15.2
Hz, 3J = 7.6 Hz, CH,x,), 2.29, 2.24 (two overlapping dq, 2H each, 2/ = 15.2 Hz, 3J = 7.6 Hz,
CH,.g), 1.90 (s, 1H, H10), 1.85 (dq, 1H, 'J = 14.8 Hz, 3J = 7.4 Hz, CH,.g), 1.58, 1.23, 1.19,
1.14 (four t, 3H each, 3J = 7.4 Hz, CH;.x,), 1.10, 1.00 (two t, 6H, 3J = 7.6 Hz, CH;_g), —0.12 (d,
1H,%/=16.3 Hz, H1),-0.74 (d, 1H,%2/=16.3 Hz, H1) ppm. BC{'H} NMR (125.8 MHz, C¢D):
0=216.2 (v. br., C3, detected by HMBC), 186.1 (C6), 152.9, 147.4, 145.7, 143.6, 143.4, 141.3,
141.2, 141.1, 134.5 (Cg-ar), 129.7, 127.2, 126.8, 126.4, 126.1, 125.5, 123.1 (CHa,), 109.2 (br.,
C2), 76.8 (br., C9), 71.0 (C10), 54.0 (C4/5), 53.2 (C4/5), 51.3 (C7/8), 26.2, 25.1, 24.4, 23.9,
23.8 (CHy.gy), 19.6 (v. br., C1, detected by HSQC), 17.2, 16.6, 16.2, 15.6, 14.2, 13.9 (CH;_g)
ppm. "B NMR (160.5 MHz, C¢Dg): 6 = 54.0 (br., B2), -10.2 (B1) ppm.

HRMS (LIFDI): m/z (CsoHgsB,Ny) = calc.: 743.5390, found: 743.5343.



General procedure for all compounds

50 mg By(SIDep), (72.5 umol) were dissolved in benzene (2 mL) and 2 equiv. (30 equiv. for
TMS acetylene) of the relevant acetylene. Within one minute at room temperature the solution
turned from red to brown. All volatiles were removed in vacuo and hexanes (5 mL) was added
to the brown residue. After sonication a yellow precipitate was formed, which was washed with

hexanes (3 x 5 mL). Drying in vacuo provided the pure product as a yellow solid.

Note: for the minor isomers, only the characteristically distinct NMR resonances are provided,
excluding the aromatic and alkyl resonances, which greatly overlap with those of the major

product.

Compounds 2/3-Ph

Isolated: 36.9 mg, 41.3 pmol, 57% yield. Isomer ratio 2a-Ph/2b-Ph/3-Ph = 82:3:15
(determined by 'H NMR).

NMR data for 2a-Ph

'H NMR (500 MHz, C¢Dy): 6 = 7.77-7.78 (m, 3H, o/p-C=CC¢Hs), 7.29-7.34 (m, 2H, m-
C=CCHs, detected by COSY), 6.72-7.36 (m 7H, Hy,), 6.43-6.58 (m, 3H, Hy,), 5.45 (br., 1H,
Hay), 5.22 (dt, 1H, 27 =12.6, 3*J = 4.1 Hz, H4), 3.58-3.68 (m, 3H, CH,_g + H5), 3.57-3.47 (m,
3H, CH,.g + HS), 2.91-3.08 (m, 5H, CH, g tH7/8), 2.17-2.75 (m, 2H, CH, k), 2.70 (m, 1H,
H4), 1.67 (t, 3H, 3J = 7.6 Hz, CH;_g), 1.50-1.59 (m, 1H, CH,.g), 1.06-1.28 (m, 15H, CH;_g),
0.95-0.80 (m, 6H, CH;.g), 0.30 (d, 1H, 'J=16.2 Hz, H1),-0.68 (d, 1H, 'J=16.2 Hz, H1) ppm.
BC{'H} NMR (125.8 MHz, C¢D¢): 0 = 208.7 (C3), 186.1(C6), 134.1-152.8 (Cq.ar), 122.4—
132.4 (CHay), 126.9 (C9 detected by HMBC), 125.1 (br., C2, detected by HMBC), 92.9 (C10),
55.8 (C4), 53.7 (CS5), 52.2, 51.0 (C7/8), 26.7-22.1 (CHy.g), 21.4 (v. br., CI, identified by
HSQC), 13.5-17.4 (CH3.g,). "B NMR (160.5 MHz, C¢Dy): 0 = 55.1 (br, B2), 9.9 (B1) ppm.

Characteristic resonances for 2b-Ph

'"H NMR (500 MHz, C¢Dg): 0 =4.79 (dt, 1H, %2J=12.3, 3J=4.3 Hz, H4), 3.99 (s, 1H, H2), 3.74
(m, 1H, H5), 3.40 (m, 1H, HS5, detected by COSY), 2.96 (m, 1H, H4, detected by COSY) ppm.
BC{!H} NMR (125.8 MHz, CgDg): 113.3 (C2, detected by HSQC), 52.8 (C4, detected by
HSQC), 53.5 (C5, detected by HSQC). Note: other characteristic 'H and '3C NMR resonances

of 2b-Ph could not be detected due to the species representing only 3% of the sample. ''B NMR
(160.5 MHz, C¢Dg): 0 =—8.1 (B1) ppm.

Characteristic resonances for 3-Ph




"H NMR (500 MHz, C¢Dy): 6 = 3.96 (ddd, 1H,%/=11.6 Hz,3J=17.9, 4.1 Hz, H4), 3.50 (m, 1H,
H4/5, detected by COSY), 3.21 (ddd, 1H, 2/ = 11.3 Hz, 3J = 5.5, 4.1 Hz, HS), 3.08 (m, 1H,
H4/5, detected by COSY), 1.16 (H2 overlapping with CH;_g, detected by COSY), 0.60 (d, 1H,
2J=11.6 Hz, H2) ppm. BC{'H} NMR (125.8 MHz, C4¢Dy): 6 = 106.4 (C9), 81.9 (C10), 53.4
(br., C3), 52.2 (C4), 52.0 (C5), 51.7 (br. C7/8), 51.3 (br. C7/8), 30.9 (br., C2, identified by
HSQC) ppm. Note: other characteristic 3C NMR resonances of 3-Ph could not be detected due
to the species representing only 15% of the sample."'B NMR (160.5 MHz, C¢Dg): 0 = 37.1 (v.
br., B1) ppm. HRMS (LIFDI): m/z (Cs,H73B2Ny) = calc.: 895.5959, found: 895.6016.

Compounds 2/3-Ph¢F3

Isolated: 45.5 mg, 44.2 pmol, 61% yield. Isomer ratio 2a-Ph¢F3/2b-Ph¢¥3/3-PhC¢¥3 = 55:10:35
(determined by °F NMR).

NMR data for 2a-Ph¢F3

'H NMR (500 MHz, C¢Dy): 6 = 7.60, 7.50 (two d, 2H each, 3J = 7.9 Hz, 0/m-C=CC4H,CF3),
7.35(dd, 1H, 3J= 7.4 Hz, 4J= 1.4 Hz, 0-BCC4H,CF3), 7.22, 7.27 (two d, 1H each, 3J = 7.4 Hz,
m-BCC¢H,CF3), 7.11 (dd, 1H, 3J = 7.4 Hz, *J = 1.4 Hz, 0-BCCxH,CF;), 6.89-7.10 (m, 5H,
Hy,), 6.81 (t, 1H,3J=7.6 Hz, p-Hy,), 6.73 (d, 1H, 3J = 7.6 Hz, m-H,,), 6.69 (d overlapping with
br. m, 1H each, 3/ = 7.4 Hz, m-Hy,), 6.40 (d, 1H, 3J = 7.4 Hz, m-H.,), 6.11 (d, 1H, 3/ = 7.7 Hz,
m-Hyy), 5.39 (br., 1H, Hy,), 5.06 (dt, 1H, 2J = 12.6, 3J = 4.1 Hz, H4), 3.88 (ddd, 1H, 2/ = 11.5
Hz, 3J= 4.1, 7.9 Hz, H7/8), 3.52-3.57 (q overlapping with m, 3H, 3J = 7.6 Hz, CH,.g + H5),
3.42 (ddd, 1H, 2/ = 9.9 Hz, 3J = 4.1, 1.4 Hz, H5), 3.31=3.40 (m, 2H, CH,.5), 3.15 (dt, 1H, 2/ =
11.5 Hz, 3J = 5.0 Hz, H7/8), 2.91-2.97 (m, 2H, H7/8), 2.67 (m, 1H, H4), 1.48-2.90 (m, 16H,
CHy.g), 1.64 (t, 3H, 3/ = 7.6 Hz, CHy.g) 0.83-1.28 (m, 21H, CHs 1), 0.22 (d, 1H, 1= 16.2 Hz,
H1), -0.72 (d, 1H, 'J= 16.2 Hz, H1) ppm. '3C{'H} NMR (125.8 MHz, C¢Ds): 0 = 209.3 (C3),
185.6 (C6), 134.1-158.1 (Cqnr), 122.4-132.3 (CHy,), 125.4 (C9 detected by HMBC), 122.4
(br., C2, detected by HMBC), 92.7 (C10), 56.2 (C4), 53.6 (C5), 52.2, 52.0 (C7/8), 52.1, 23.1—
26.9 (CHa.g), 21.1 (v. br., C1, identified by HSQC), 13.8-17.6 (CHs.g). !'B NMR (160.5 MHz,
C¢Dg): 0=157 (br., B2),-10.1 (B1) ppm. '°F NMR (470.6 MHz, C¢Dg): 6 =—61.70 (B=CPhCF}),
—61.75 (C=CPhCF3) ppm.

Characteristic resonances for 2b-Ph¢Fs,

'H NMR (500 MHz, C¢Dq): 6 = 4.61 (dt, 1H, 27 = 12.3, 3/ = 4.3 Hz, H4), 3.97 (s, 1H, H2), 3.68

(m, 1H, H5), 3.31 (H5, detected by COSY), 2.91 (H4, detected by COSY) ppm. BC{'H} NMR

(125.8 MHz, C¢Dg): 6 = 182.8 (C6), 114.0 (v. br., C2, detected by HSQC), 53.9 (C4), 53.6 (C5,

detected by HSQC), 51.8 (C7/8) ppm. Note: the other characteristic >C NMR resonances of
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2b-PhCF3 could not be detected due to the species representing only 10% of the sample. ''B
NMR (160.5 MHz, C¢D): 6 = —8.0 (B1) ppm. F NMR (470.6 MHz, C¢Dy): & = —60.55
(B=CPhCF3), —61.78 (C=CPhCF3) ppm.

Characteristic resonances for 3-Ph¢¥F3

"H NMR (500 MHz, C4Dg): 6 =3.86 (ddd, 1H, 2/=11.6 Hz,3J=7.9, 4.1 Hz, H4), 3.37 (m, 1H,
H4/5, detected by COSY), 3.15 (ddd, 1H, 2/ = 11.3 Hz, 3J = 5.5, 4.1 Hz, H5), 3.03 (m, 1H,
H4/5, detected by COSY), 1.08 (H2 overlapping with CHj;_g,, detected by COSY), 0.54 (d, 1H,
2J=11.6 Hz, H2) ppm. BC{!H} NMR (125.8 MHz, C¢Dg): 6 = 186.7 (C6), 129.1 (broadened
into baseline, C1, identified by HMBC), 106.8 (C9), 81.7 (C10), 55.4 (br., C3), 52.5 (br., C7/8),
52.3 (C5), 52.1 (C4), 51.5 (br., C7/8), 31.0 (br., C2, identified by HSQC) ppm.!'B NMR (160.5
MHz, C¢De): 6 = 38.4 (v. br., B1) ppm. 19F NMR (470.6 MHz, C¢Dy): 6 = —61.17 (BCPhCF3).
19F NMR (470.6 MHz, C¢D): 6 = —60.88 (B=CPhCF}), —61.99 (C=CPhCF3) ppm.

HRMS (LIFDI): m/z (C¢4H71BoN4Fg) = calc.: 1031.5764, found: 1031.5702.

Compounds 2/3-PhNMe2

Isolated: 37.6 mg, 38.4 umol, 53% yield. Isomer ratio 2a-PhNM¢2/2b-PhNM¢2/3-PhNMe2 = 93:1:6
(determined by 'H NMR).

NMR data for 2a-PhNMe?

'H NMR (500 MHz, C¢Dy): 6 = 7.77 (dm, 2H, 3J = 8.8 Hz, 0-C=CCsH,NMe,), 7.38 (dd, 1H, 3J
= 7.4 Hz, 4J = 1.6 Hz, 0-BCC¢H;NMe,), 7.28, 7.26 (two d, 1H each, 3J = 7.4 Hz, m-
BCC¢H4NMe,), 7.19-7.26 (br. m, 4H, Hy,), 7.16 (dd, 3J = 7.4 Hz, *J = 1.6 Hz, o-
BCCeH4NMe,), 7.00-7.10 (br. m, 3H, Hy,), 6.84 (br. m overlapping with d, 1H each, 3J= 7.6
Hz, m-H,;), 6.77 (dm overlapping with t, 2H and 1H, 3J = 8.8 Hz, m-C=CC¢H;NMe,, 3J = 7.6
Hz, p-HAr), 6.52 (d, 1H, 3J = 7.6 Hz, m-H,,), 6.48, 6.34, 5.91 (three br. m, 1H each, HAr), 5.35
(td, 1H, 2J=12.6 Hz, 3*J = 4.0 Hz, H4), 5.31 (br. m, 1H, HAr), 3.78-3.64 (m, 4H, H5 + CH,.g,),
3.56 (ddd, 1H, 2J=9.6 Hz, 3J = 4.1, 1.4 Hz, H5), 3.11 (dq, 2H, 2/ = 15.2 Hz, 3J=7.6 Hz, CH,.
£, 2.93-3.06 (m, 4H, H6/7), 2.83 (dq, 2H, 2/ = 15.2 Hz, 3J =7.6 Hz, CH,g,), 2.74 (ddd, 1H, 2J
=12.6 Hz, 3J = 3.8, 1.4 Hz, H4), 2.50-2.70 (m, 4H, CH,.g), 2.66 (s, 6H, NCHj), 2.61 (s, 6H,
NCHj3), 2.25-2.39 (overlapping br. m and dq, 3H, CH,.g), 1.77-1.85 (br. m, 1H, CH,.g), 1.73
(t, 3H, 3J = 7.6 Hz, CH;.g), 1.63 (dq, 1H, 2J = 15.2 Hz, 3J =7.6 Hz, CH,.g), 1.42-1.50 (br. m,
1H, CH,.g), 1.38 (t, 3H, 3J = 7.6 Hz, CH;.g), 1.28 (t, 3H, 3*J = 7.6 Hz, CH;.g,), 1.18 (br. t, 6H,
3J="71.6 Hz, CHs.g), 1.11 (t, 3H,3J=7.6 Hz, CH;.g(), 0.94-0.98, 0.85-0.91 (two br. m, 3H each,
CHs.g), 0.31 (d, 1H, 'J = 16.5 Hz, H1), -0.72 (d, 1H, 'J = 16.5 Hz, H1) ppm. *C{'H} NMR
(125.8 MHz, Cg¢Dg): 0 =209.8 (C3), 186.6 (C6), 112.6 (C2), 100.0 (C9), 92.6 (C10), 55.3 (C7),
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53.8 (C8), 52.1 (C4), 51.0 (C5), 41.7 (NCHs), 40.6 (NCHs), 26.7 (CHa.g,), 24.8 (CHa.p), 24.0
(CHy.g), 24.0 (CHa g, 21.4 (br., C1) 17.4-13.6 (CHs.g) ppm. ''B NMR (160.5 MHz, C¢Dy): 6
—55.8 (br., B2), -9.8 (s, B1) ppm.

Characteristic resonances for 2b-PhNMe2

"H NMR (500 MHz, C¢Dg): 6 = 4.90 (dt, 1H, 2J = 12.3 Hz, 3J = 4.3 Hz, H4), Note: the other
characteristic 'H and 3C NMR resonances of 2b-Ph™M¢? could not be detected due to the
species representing only 1% of the sample. "B NMR (160.5 MHz, C¢Dy): 6 =—8.0 (B1) ppm.

Characteristic resonances for 3-PhNM¢2

'H NMR (500 MHz, C¢Dg): 6 = 4.05 (ddd, 1H, 2/ =11.6 Hz, 3= 7.9, 4.1 Hz, H4), 1.17 (H2,
detected by COSY), 0.59 (d, 1H, 2J=11.6 Hz, H2) ppm. BC{'H} NMR (125.8 MHz, C¢Ds): 6
= 111.3 (C9), 78.0 (C10), 54.1 (br., C3, detected by HMBC), 51.6 (C4), 30.6 (br., C2, detected
by HSQC). Note: other characteristic 'H, 3C NMR or ''B NMR resonances of 3-Ph’"M¢? could

not be detected due to the species representing only 6% of the sample.
HRMS (LIFDI): m/z (C¢sHe3B2Ng) = calc.: 981.6860, found: 981.6801.

Compounds 2-TMS/2-H

'E; H A,
ca \\03/0\2\ MN~cg Ezﬁ',“i?ﬁ’”""s
| B2—C6 |
Cs5_ Bl C{ \N3/C7 Ar = 2,6-Et,CgHs3
VAN
AT C10

Figure S2. Numbering scheme employed for NMR assignment in compound 2-TMS.

Isolated: 48.3 mg, 59.4 umol, 82% yield. Ratio of 2-TMS/2-H = 79:21 (determined by 'H
NMR).

NMR data for 2-TMS (for 2-H, vide supra)

"H NMR (500 MHz, C¢Dg): 6 = 7.29-7.26 (m, 1H, CHy,), 7.20-7.19 (m, 2H, CH,,), 7.14-7.06
(m, SH, CHa,), 6.99—6.91 (m, 4H, CH,,), 5.02-4.95 (m. 1H, H1), 4.00 (s, 1H, H2), 3.81-3.43
(m, 4H, H4/5), 3.00-2.94 (m, 5H, H1 + H4/5), 2.74-2.18 (m, 13H, CH, k), 1.73-1.64 (qt, 1H,
CHyg), 1.56, 1.23, 1.20, 1.14 (four t, 3H each, 3J=7.6 Hz, CH; k), 1.12, 0.98 (two t, 6H each,
3J=7.6 Hz, CH;_g,), 0.98 (m, 6H, CH;_g,), 0.44 (s, 9H, SiCH;), —0.24 (d, 1H, 2J=16.7 Hz, H1),
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~0.86 (d, 1H, 27 = 16.7 Hz, H1) ppm. *C{'H} NMR (125.8 MHz, C¢Ds): 6 = 211.1 (br., C3,
identified by HMBC) 185.8 (C6), 152.8, 147.5, 145.9, 143.4, 143.3, 141.2, 141.1, 141.0, 134.5
(Cqnr); 129.7,127.3,126.7, 126.4, 1263, 126.0,125.5, 123.1 (CHay), 109.9 (br., C2), 93.4 (C9),
76.8 (C10), 53.8 (C4/5), 53.0 (C4/5), 51.4 (C7/8), 26.2, 25.1, 24.4,23.9, 23.8 (CHa.g), 18.1 (v.
br., C1, detected by HSQC), 17.2, 16.6, 16.2, 15.6, 14.2, 13.9 (CH; 1), 2.0 (SiCH;) ppm. "B
NMR (160.5 MHz, C¢Dq): § = 54.3 (br, B2), —10.4 (B1) ppm.

HRMS (LIFDI): m/z (Cs3H-BaN4Si) = calc.: 815.5785, found: 815.5733.

Compounds 3-Fc/4-F¢

%

Nea Ar

A N4
Ar—N2 -

N L1 cs8

c3-B1 ,B2—C6 |

/ N N

N1 C2 N3 c7

\ | /

Ar Fc Ar

Fc= C10H9Fe

Figure S3. Numbering scheme employed for NMR assignment in compound 4-Fec.

1%t fraction isolated: 52.8 mg, 58.7 umol, 81% yield. Ratio of 3-Fc/4-Fe¢ 33:66 (determined by
'"H NMR).

2" fraction isolated from hexane filtrate: 3-Fc 100%.

NMR Data for pure 3-Fc

"H NMR (500 MHz, C¢Dg): 6 =7.19-7.32 (m, 6H, Hy,), 7.06-7.12 (m, 2H, Hp,), 6.97-7.00 (m,
2H, Hy,), 6.94 (d, 2H, 3J = 7.4 Hz, Hy,), 6.84 (d, 2H, 3J = 7.4 Hz, Hy,), 4.74 (dt, 1H,3J=2.2
Hz, “J = 1.1 Hz, Hc,), 4.52 (dt, 1H, 3J = 2.4 Hz, *J= 1.3 Hz, Hc,), 4.30 (overlapping s, 6H +
m, 1H + br., 1H, CsHs + Hc, + H4), 4.13 (s, 5H, CsHs), 4.06 (td, 1H, 3J = 2.4 Hz, /= 1.3 Hz,
Hcp), 3.98 (td, 1H, 3J = 2.4 Hz, *J = 1.3 Hz, Hc,), 3.87 (td, 1H, 3/ =2.3 Hz, *J = 1.2 Hz, Hc,),
3.77 (td + br., 2H, 3J=2.4 Hz, *J = 1.3 Hz, Hc,), 3.56 (m, 1H, CH,.g,), 3.28 (m, 2H, H7/8), 3.35
(m, 2H, HS, detected by COSY), 3.14 (m, 1H, H4, detected by HSQC), 3.07, 2.98 (two m, 1H
each, H7/8), 2.25-3.47 (m, 16H, CH, ), 1.54 (t, 3H, 3J= 7.5 Hz, CH; ), 1.48 (t, 3H,3J=7.5
Hz, CH;.g), 1.30 (q, 6H, 3J = 7.5 Hz, CH; ), 1.04 (t, 3H, *J = 7.5 Hz, CH;.g), 0.94-0.98 (m,
0.89 (t, 3H,3J="17.5 Hz, CH;.g,), 0.76-0.85 (m, 2H, H2) ppm. Note: The spectra contain residual
hexane from washing at 1.23 (m) and 0.89 ppm (t, overlapping with CHj.g). 3C{'H} NMR
(125.8 MHz, C¢Dg): 6 = 190.9 (C6), 135.6-149.3 (Cy.ar), 125.6-129.4 (CHy,), 119.4 (C10,

detected by HMBC), 98.3 (C9), 97.5 (Cycp), 71.1, 70.8, 70.6 (CH.cp), 70.2 (CsHs), 69.3 (CsHs),
8




68.0, 67.7, 67.5, 66.4, 65.2 (CH.¢p), 66.0 (Cy.cp), 56.1 (br., C3), 54.4 (C5), 52.4 (C7/8), 51.7
(C7/8), 50.8 (C4), 31.4 (br. C2, detected by HSQC), 23.1-27.0 (CH,.g), 14.4-17.6 (CH;.g)
ppm. ''B NMR (160.5 MHz, C¢Dg): 0 =43.4 (v. br., B2), 39.3 (br. B1) ppm.

NMR data for 4-Fe¢

Note: the complete 'H NMR data was determined from the difference between the spectra of

the 3-Fc/4-Fc mixture and pure 3-Fc, respectively, generated in TopSpin. '"H NMR (500 MHz,
CeDg): 0 = 6.93-7.31 (m, 12H, Hy,), 6.45 (dd, 1H, 3J.;; = 8.8 Hz, 3J,.,s = 15.2 Hz, H4), 4.37
(br.), 4.20 (t, 2H, 3J = 1.8 Hz), 4.00 (s, SH, CsH5) 3.59 (d, 1H, 3J,.,s = 15.2 Hz, H5), 3.45 (d,
1H each, 3J.;, = 8.8 Hz, H5), 3.12 (s, 4H, H7/8), 2.88, 2.81, 2.57 2.51 (four dq, 4H, 6H, 2H and
4H, respectively, 3J = 7.5 Hz, CH,.g), 1.46, 1.22, 1.13 (three t, 3H, 3H and 6H, respectively, 3J
= 7.5 Hz, CH;.g), —0.06 (s, 2H, H1) ppm. BC{'H} NMR (125.8 MHz, C¢D): 6 = 191.2 (C6)
158.7 (C3, detected by HBMC), 140.8 (C4, detected by HSQC), 85.7 (C5, detected by HSQC),
52.2 (C7/8), 16.9 (v. br. C1, detected by HSQC) ppm. Note: other characteristic >*C NMR
resonances of 4-Fc¢ could not be detected. "B NMR (160.5 MHz, C¢Dg): 6 = 24.6 (br, B1), 27.7
(v. br., B2) ppm.

HRMS (LIFDI): m/z (CssH70B,N4Fe) = calc.: 900.5136, found: 900.4916; (C;oHgoB,NyFe,) =
calc.: 1110.5268, found: 1110.5261.

Compound 5-Ph,

c24
Et A
?:23 Pho A
N2
~ Cc2 N4
C4 5C3T Cc8
| | B2—C6 |
C5_ _Bl_ N\ _C7
N +Q N3
Ar Ph  Ar

Figure S4. Numbering scheme employed for NMR assignment in compound 5-Ph,.

Isolated: 52.2 mg, 60.1 pmol, 83% yield. Three stereocentres, six diastereomers observed by
'"H NMR in a 77:13:5:3:1:1 ratio as determined by integration of the six aryl protons doublets
in the 5.92 — 6.23 ppm region.

50 mg B,(SIDep), (72.5 pumol) were dissolved in benzene (2 mL) and one equiv. of
diphenylacetylene was added. Within one minute at room temperature the solution turned from
red to brown. All volatiles were removed in vacuo and hexanes (5 mL) was added to the brown

9



residue. After sonication a yellow precipitate was formed which was washed with hexanes (3 x
5 mL). Drying in vacuo provided the pure product as an orange solid. Only the NMR data for
the major diastereomer, 7a, is given. '"H NMR (500 MHz, C¢Dy): 0 = 7.09-6.57 (m, 23H, CHy,),
6.57 (t, 1H, 3J="1.3 Hz, p-CHy,,), 6.02 (d, 1H, 3J= 7.3 Hz, m-CHy,), 3.96 (q, 1H, 3J= 7.5 Hz,
H23), 3.68 (ddd, 1H, 2/=13.2 Hz, 3J=11.2, 2.0 Hz, H4), 3.42 (dt, 1H, 2/=13.2 Hz, 3J= 2.0
Hz, H4), 3.25 (ddd, 1H, 2/=12.8 Hz, 3/=11.2, 1.5 Hz, H5), 3.16-3.02 (m, 8H, H7/8 + CH,.
), 2.78 (dq, 2H, 2/ = 15.0 Hz, 3J = 7.5 Hz, CH,.,), 2.70, 2.60, 2.50, 2.46, 2.38, 2.33 (six dq,
2H,2J=15.2 Hz,3J=17.6 Hz, CH,_g(), 2.39 (dm, 1H, 2/= 12.8 Hz, H5), 2.08 (overlapping s and
dq, 3H, 2J=15.0 Hz, H1, 3J= 7.5 Hz, CH,.,), 1.95 (dq, 2H, 2J = 15.6 Hz, 3J = 7.8 Hz, CH,.g,),
1.44, (d, 3H, 3J= 7.5 Hz, H24), 1.30, (t, 6H, 3J = 7.6 Hz, CH; g, 1.22, 1.18, 1.07 (three t, 3H
each, 3J = 7.6 Hz, CH;.g), 0.92 (t, 6H, 3J = 7.5 Hz, CH;_g) ppm. BC{'H} NMR (125.8 MHz,
CeDg): 0 = 187.2 (C6, detected by HMBC), 152.5, 149.9, 148.4, 145.3, 142.5, 141.6, 140.9,
137.4 (Cyar), 131.1, 130.6, 129.2, 128.9, 128.1 (CHa,), 127.8 (br., C2), 127.7, 126.8, 126.7,
126.2, 126.1, 125.9, 125.8, 122.0, 121.7, 120.0, 119.8 (CHy,,), 74.1 (br., C3), 52.9 (C7/8), 52.5
(C5),51.9(C4),45.5(C23),37.2 (br.,Cl1), 25.7,25.2,25.0, 24.4 (CH,.gy), 15.8, 15.6, 15.2 (CH;.
), 14.7 (C24 + CH; ), 14.3 (CH;.g) ppm. ''B NMR (160.5 MHz, C¢Dg): 0 = 48.0 (br., B1),
23.4 (B2) ppm.

HRMS (LIFDI): m/z (CgoH70B,N4) = calc.: 868.5787, found: 868.5783.

10
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Figure S11. ''B NMR spectrum of 2-H in C¢Ds.
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Figure S13. Annotated 'H NMR spectrum of the 2a-Ph (e) / 2b-Ph (¢) / 3-Ph (m) mixture in
the 3.7 to 8.0 ppm region.

vLE— . 5o
G6°E—~ - ~—
66'8/—- .[2 0 |
8L V- -~
6L ¥ — ¢ P
61°S _
03‘9\
zZ's \

= ® 101

€Z'S—F
vZ's/
GZ'S

Sv'S— L4 €6°0

/)

i

LO'0
FE'O

NOAHO
[~ 0w wn
LOYWOVWOVOVWOUVYLYLYYLYYW

-~
€L 68°0
SL' z'["[ —
8L €6°0
6L =

18 N
z8°9 _/ﬂ
66°9

99N e |
ST'LA_ 0S' v
9T L— -
ZZ'L—F \
vz-Lf 68°'G
9Z°L _/

0L —r |
€€ L

SE°L * 5o
9€ "L ° et
67 L ——
16" L

TL L

19

Ppm

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5



Figure S14. Annotated 'H NMR spectrum of the 2a-Ph (e) / 2b-Ph (¢) / 3-Ph (=) mixture in
the —1.0 to 1.9 ppm region.
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Figure S18. ''B NMR spectrum of the 2a-Ph (e) / 2b-Ph (¢) / 3-Ph (m) mixture in C¢Ds.

96—
S0°'8——

00°¢—

§0°LE —

£9°'85—

24

-30 ppm

T T T
-20 -25

-15

-10




VL 0-

IL 0-

12°

Figure S19. '"H NMRe spgctrum of the
£G°

additional resonanceg@t3:}7 (q) and 1.12 (t) correspond to residual Et;O from washing.

o

0

0

8870
00'T

IT°
91"
(A
S¥ -
£9°
£T”
15
eV’
0S°
1s”
8 °
LS”
89"
69"
LL”
8L’
£8°
16"
80"
ET”
91"
ce’
Le”
£V’
£S°
9S”°
L8"
S0°
90"
6E°
60"
IT°
6E°
ov -’
89"
69"’
6L"
18"
A
86"
66"
¥o-
cT’
XA
9¢"
vE”
6% "
0s”
0s-
69"
09°

S M s s == SN ——

SN OOOVVYVVYVYVVOWINMMMNMNMOMONNNNNNNNNNNNNA A

2a-Ph€¥3 / 2b-Ph¢F3 / 3-Ph€¥3 mixture in Cd:)ﬁle

25

————
£8° VT
SL°9€

76°€
26'€E

‘R

96°'F
80°€
TE°0
Z9°0

12’0

|

5.0

660

]

|

5.5

:

I

i

7.5

1. MMM

-0.5 ppm

1.5 10 05 0.0

2.0

25

3.0

40 35

4.5

6.0

6.5

7.0

8.0

8.5



Figure S20. Annotated 'H NMR spectrum of the 2a-Ph€¥F3 (@) / 2b-Ph¢F3 (¢) / 3-Ph¢F3 (m)

mixture in the 3.6 to 6.5 ppm region.
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Figure S21. Annotated '"H NMR spectrum of the 2a-PhCF3 (e) / 2b-PhCF3 (¢) / 3-Ph¢F3 (m)

mixture in the —1.0 to 1.8 ppm region.
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Figure S25. "B NMR spectrum of the 2a-PhCF3 (@) / 2b-PhCF3 (¢) / 3-PhCF3 (m) mixture in
C6D6.

ppm

T
-50

|
-40

|
-30

T
-20

Té 6—— 2
00°8—— ¢ ;

-10

98°'T—

10

20

V¥ 88—

50

02" LS — L

60

31



Figure S26. '°F NMR spectrum of the 2a-Ph€F3 (@) / 2b-Ph¢F3 (¢) / 3-PhCF3 (m) in C¢Ds.
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Figure S28. Annotated 'H NMR spectrum of 2a-PhNM¢2 (o) / 2b-Ph™Me2 (¢) / 3-PhNMe2 (m) in
the 3.5 to 8.0 ppm region.
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Figure S29. Annotated 'H NMR spectrum of 2a-PhNM¢? (o) / 2b-Ph™Me2 (¢) / 3-PhNMe2 (m) in
the —1.0 to 3.2 ppm region.
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Figure S33. ''B NMR spectrum of 2a-PhNM¢2 (o) / 2b-Ph™Me2 (4) / 3-PhNMe2 (m) in C¢Dg.
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Figure S34. 'H NMRygpcirum of the 2-TMS / 2-H mixture in C¢Ds.
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Figure S35. Overlay of th

between 1 and trimethlysil
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Figure S36. Differegcz:@(;between the 'TH NMR spectrum of the 2-TMS / 2-H mixture and that-
T~
of pure 2-H plotted B¢ TopSpin: simulated '"H NMR spectrum of 2-TMS.
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Figure S37. "H NMR spectrum of the 2-TMS (®) / 2-H (¢) mixture in the 3.4 to 5.1 ppm region.
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Figure S38. 'H NMR spectrum of the 2-TMS (e) / 2-H (¢) mixture in the —1.0 to 2.0 ppm

region.
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Figure S40. HSQC plot of the 2-T
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Figure S42.''B NMR spectrum of 2-TMS / 2-H in C¢Ds.
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Figure S43. Annotated 'H NMR spectrum of the reaction mixture of 1 + 80 equiv. Mg;SiC=C
after full consumption of 1 (18h, rt): 2-TMS (e), 2-H (¢). [ o
T

e
-

2070

/

0T 0— 0T 2T

€T°0— — T5e

e 00— oL 0

9€'0— 0E°0
_/—

Me;SiC=CH
Me;SiC=CSiMes
°

Zvr T — — %50

— e
HC=CH
60°2— 00T

Me;SiC=CH

49

.

ppm

-0.5

0.0

0.5

1.0

15

2.0



Figure S44. Overlay of the 2Si NMR spectra of the reaction mixture of 1 + 80 equiv.
Me;SiC=CH after full consumption of 1 (red) and Me;SiC=CSiMe; (blue).
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Figure S48. HSQC plot of 3-Fc in (CsDg.
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Figure S50. '"H NMR spectrum of the 3-Fc¢ / 4-Fc¢ mixture in C4Dg obtained from the firg
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Figure S51. Overlay «

between 1 and trimeth
Fe.
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Figure S52. Difference between the 'H NMR spectrum of the 3-Fc¢ / 4-F¢ mixture and that of
pure 3-Fc plotted by TopSpin: simulated '"H NMR spectrum of 4-Fc in C¢Ds.
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Figure S53. BC{'H} NM#s sp
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Figure S54. ''B NMR spectrum of the 3-Fc¢ / 4-F¢ mixture in C4¢Ds.
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Figure S58. 3C{'H} NMR&p2Ettum of 5-Ph, in C¢Ds.
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Figure S61. ''B NMR spectrum of 5-Ph, in C¢Ds.
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Crystallographic Details

The crystal data of 2a-Ph, 2a-PhC"3, 3-Fc, 4-Fc and 5-Ph, were collected on a Bruker D8
Quest diffractometer with a CMOS area detector and multi-layer mirror monochromated Moy,
radiation. The crystal data of 2-H and 2a-Ph™¢2 were collected on a Bruker X8-APEX II
diffractometer with a CCD area detector and multi-layer mirror monochromated Moy,
radiation. The structures were solved using intrinsic phasing method,’ refined with the ShelXL
program® and expanded using Fourier techniques. All non-hydrogen atoms were refined
anisotropically. Hydrogen atoms were included in structure factor calculations. All hydrogen

atoms were assigned to idealised geometric positions.

Crystallographic data have been deposited with the Cambridge Crystallographic Data Centre as
supplementary publication no. CCDC 1907157-1907164. These data can be obtained free of
charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif

Refinement details for 2-H: The asymmetric unit contains 3 crystallographically distinct
molecules of the same compound (RESI 1, 2 and 3) displaying various disorders. RESI 1
displays no disorder. RESI displays a twofold disorder in the CH3-groups of the ethyl
substituents C13 C14 (RESI 9 and 91 Ethy), and C29 C30 (RESI 11 and 111 Ethl) both
modelled in an 86:14 ratio with SIMU 0.01 and SADI restraints. RESI 3 displays two fully
twofold disordered Dep groups on the ring-expanded NHC, C21 > C30 (RESI 4 and 41) and
C11 > C20 (RESI 5 and 51), modelled in a 65:35 ratio each. The ADPs in RESI 4 and 41 were
restrained with SIMU 0.005 and the C28 C29 bond lengths in each residue equalized with
SADI. On the intact NHC ligand, three ethyl substituents are twofold disordered: C33 C34
(RESI 6 and 61) and C39 C40 (RESI 7 and 71) both in a 60:40 ratio, and the CH3-group of C49
C59 (RESI 8 and 81) in a 89:11 ratio (bond lengths equalized in both residues with SADI). To

avoid short H-H contacts due to disorders a BUMP instruction was used throughout

Refinement details for 2a-Ph: The asymmetric unit contained six heavily disordered benzene
molecules, which were removed with the Platon program Squeeze.” Overall 255 electrons were
removed per unit cell, corresponding to 6 benzene molecules (C¢Hg = 42 electrons).
Furthermore, the asymmetric unit contains two structurally distinct molecules (RESI MAIN 1
and 2) of the compound of interest displaying various degrees of disorder.
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In RESI MAIN 1:

Three ethyl groups are twofold disordered in the terminal CH; group and modelled using
separate free variables and PART 1 and -1, namely C32 (ratio = 43:57), C40 (ratio = 31:69) and
C50 (ratio = 47:53). In each case the hydrogen atoms of the adjacent CH, unit (C31, C39 and
C49, respectively) were also modelled with the same disorder in PART 1 and -1 to avoid
bumping. The ADPS within these ethyl groups were restrained with SIMU 0.005 and the C31
C32 bond lengths equalized with SADI 0.005.

Furthermore, the entire Dep group C53 > C62 (RESI Dep 30 and 31) is twofold disordered and
was modelled using a separate free variable and PART 1 and -1 (ratio = 31:69). The ADPs
within these two residues were restrained with SIMU 0.005 and the benzene rings with AFIX
66.

In RESI MAIN 2:

Three ethyl groups are twofold disordered in the terminal CH3 group and modelled using
separate free variables and PART 1 and -1, namely C40 (ratio = 31:69), C52 (ratio = 75:25) and
C60 (ratio = 73:27). In each case the hydrogen atoms of the adjacent CH, unit (C39, C51 and
C59, respectively) were also modelled with the same disorder in PART 1 and -1 to avoid
bumping. The ADPS within these ethyl groups were restrained with SIMU 0.005 (0.002 for
C51 C52).

The ethyl group C41 C42 (RESI Eth 40 and 41) was modelled as twofold disordered in both
atoms using a separate free variable and PART 1 and -1 (ratio = 88:12). The ADPS within the
parts were restrained with SIMU 0.005 and the C41 C42 and C34 C41 bond lengths fixed with
DFIX 1.51 0.005.

Refinement details for 2a-PhC"3: The asymmetric unit contained half of a highly disordered
disordered and partially occupied benzene molecule which could not be modelled in a
satisfactory manner and were therefore removed with the Platon programme Squeeze.” The
number of electrons squeezed corresponds to 150 per unit cell, i.e. 3.6 benzene molecules.

The CF; group on the alkynyl fragment is twofold disordered in F1, F2, F3 in a 73:27 ratio
(RESI 5 and 51 F3). ADPs were restrained using SIMU 0.005. The CF; group on the aromatic
ring attached to the B,C; ring is threefold disordered in C24, F4, F5, F6 in a 41:53:6 ratio (RESI
4,41 and 411 CF3). ADPs were restrained with SIMU 0.002 and the C20-C24 and F-F distances
in all three residues equalized with SADI. One ethyl group on the intact NHC, C47 C48 (RESI
8 and 81 Eth), is twofold disordered in a 88:12 ratio, with ADPs restrained using SIMU 0.003.
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Furthermore, one Dep group on the ring-expanded NHC is partially twofold disordered C35 +
C40 > C44 (RESI 6 and 7 Ar), modelled in a 62:38 ratio, the ADPs being restrained with SIMU
0.003. The other Dep group has one ethyl substituent, C27 C28 (RESI 2 and 3 Ethyl), which is
twofold disordered in a 41:59 ratio. The ADPs of the carbon atoms of that Dep group, C25 >
C31, were restrained with SIMU 0.002 (elongation due to disorder in the ring which could not
be satisfyingly modelled). A BUMP restraint had to be applied to prevent short intermolecular

H-H distances. The three most disagreeable reflexions were omitted.

Refinement details for 2a-Ph™M¢2; The asymmetric unit contains two distinct molecules of the
compound (RESI 1 and 2) and two molecules of benzene. RESI 2 shows no disorder. In RESI,
two ethyl groups on the ring-expanded NHC ligand are twofold disordered: C35 C35 (RESI 3
and 31) in a 69:31 ratio and C45 C46 (RESI 4 and 41) in a 70:30 ratio. SIMU were applied to
these disorders. Furthermore, the intact NHC ligand presents a twofold disorder (RESI 5 and
51) in its central ring (C6, N3, C7, C8) and one of the Dep groups (C47 > C56) modelled in a
60:40 ratio with a default SIMU restraint and the aryl Dep ring idealized with AFIX 66/65.
Finally, ADPs of the 4-NMe,-CsH, residues attached to the central B,C; rings were restrained
with SIMU because of a slight rotational disorder which could not be modelled.

Refinement details for 2-TMS: The asymmetric unit contains two distinct molecules of the
compound, one of them displaying a twofold disorder in the ethyl group C35 C36 modelled in
a 78:22 ratio, the ADPs being restrained with SIMU 0.01.

Refinement details for 3-Fc: The asymmetric unit contains 0.5 benzene molecules positioned
on an inversion centre. The ring-expanded moiety of the molecule displays two disorders. One
ethyl substituent (C27 C28) is twofold disordered in C28 refined to a 56:44 ratio. The two
protons on C27 were also modelled as disordered using parts 1 and -1. The Dep substituent C11
> (C20 (RESI 4 and 5 Dep) was fully disordered over two positions refined to a 57:43 ratio. The
benzene ring in these residues was modelled with AFIX 66 and the ADPs restrained using

SIMU 0.005.

Refinement details for 4-Fc: The asymmetric unit contains two distinct molecules of the title
compound (RESI 1 and 2) and two benzene molecules. RESI 1 presents a twofold disorder in
one ethyl substituent, C27 C28 (RESI 3 and 31) modelled in a 61:39 ratio and with ADP SIMU
0.01 restraints. RESI 2 also presents a twofold disorder in one ethyl substituent, C21 C22 (RESI
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4 and 41) modelled in a 82:18 ratio and with ADP SIMU 0.01 restraints. The benzene molecule
C70 > C75 was modelled with an idealised ring using AFIX 66/65.

Refinement details for 5-Ph,: The compound presents one twofold disordered ethyl group in
C39 C40 modelled in a 77:23 ratio without further restraints. The two most disagreeable

reflexions were omitted.

Crystal data for 2-H: CsoHgyBoNy, M, =742.67, yellow block, 0.325%0.222x0.202 mm?,
monoclinic space group P2,/n, a=11.25203) A, b=57.9972(13) A, ¢=20.3572(6) A,
£=96.869(2)°, V=13189.4(6)A3 Z=12, pga=1.122g-cm3, u=0.064 mm,
F(000) = 4824, T=100(2) K, R; = 0.0769, wR? = 0.1708, 25948 independent reflections [26<
52.044°] and 1744 parameters.

Crystal data for 2a-Ph: C4,H7,BoNy (+ 3 squeezed CgHg), M, =1789.70, yellow block,
0.297x0.246x0.231 mm?, triclinic space group P 1, a=10.9015(13) A, b=23.701(3) A,
c=24.1203) A, a=97.712(4)°, B=97.821(4)°, y=90.381(4)°, V=6116.5(13) A3, Z=2,
Peateca=0.972 grem™,  ©=0.056 mm~!,  F(000)=1928, T=101(2)K, R;=0.0632,
wR? =0.1967, 24104 independent reflections [26 < 52.044°] and 1386 parameters.

Crystal data for  2a-PhCF3: CesH7oBoFgNy, M, =1030.86,  yellow block,
0.253%0.216x0.163 mm3, monoclinic space group C2/c, a = 43.9042(16) A, b =11.6825(5) A,
c=26.7007(11) A, B=123.0460(10)°, V=11479.7(8) A3, Z=8, peaca=1.193 g'cm>,
4=0.082 mm, F(000) =4368, T=100(2) K, R; = 0.0492, wR? = 0.1306, 11273 independent
reflections [260< 52.044°] and 865 parameters.

Crystal data for 2a-Ph™M¢2:  C¢Hg,BoNg'CsHg M, =1059.1,  yellow block,
0.399%0.242x0.222 mm?, triclinic space group P 1, a=10.9162(6) A, b=20.7562(13) A,
c=283310(17) A, a=88.333(2)°, B=82.473(2)°, y=76.374(2)°, V=06184.8(6) A3, Z=4,
Pealea=1.137 grem=,  ©4=0.066 mm~',  F(000)=2288, T=1002)K, R;=0.0682,
wR? =0.1951, 24378 independent reflections [20< 52.044°] and 1611 parameters.

Crystal data for 2-TMS: Cs3H7,B,N,Si, M, = 814.85, yellow plate, 0.238%0.228x0.189 mm?,
triclinic space group P 1, a=143768(5)A, b=17.7360(7) A, ¢=19.9449(7) A,
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a=94.5010(10)°, B=100.3180(10)°, »=100.3410(10)°, V=4889.93)A3, Z=4,
Peaica=1.107 gzem™,  4=0.086 mm~!,  F(000)=1768, T=10012)K, R;=0.0487,
wR?=0.1359, 19111 independent reflections [26< 52.044°] and 1123 parameters.

Crystal data for 3-Fc: C;3HgsBoFeoNy, M, = 1149.75, red block, 0.207x0.159x0.111 mm?3,
triclinic space group P 1, a = 13.254(3) A, b=13.786(3) A, ¢ = 18.567(4) A, a=75.387(7)°,
B=180.073(8)°, y=64.354(6)°, V=2951.7(12) A3, Z=2, praca= 1.294 g-cm3, 1= 0.540 mm~
1, F(000) = 1222, T=100(2) K, R; = 0.0672, wR? = 0.1773, 11628 independent reflections [26
<52.036°] and 814 parameters.

Crystal data for 4-Fc: CesH76BoFeNy, M,.=1957.51, colourless block,
0.28%0.198%0.144 mm3, monoclinic space group P2,/c, a =39.5261(17) A, b =12.8542(6) A,
c=22.1018(9) A, B=105.9140(10)°, V=10799.08) A3, Z=4, peyea=1.204 g-cm3,
4=0.323 mm!, F(000) =4192, T=100(2) K, R; = 0.0573, wR? = 0.1302, 21255 independent
reflections [260< 52.044°] and 1323 parameters.

Crystal data for 5-Ph,: CqH;0BoN,, M, = 868.82, yellow block, 0.401x0.374x0.256 mm?,
monoclinic space group P2/c, a=11.5634(5)A, b=22.8149(8) A, c¢=18.8309(7) A,
£=99.871(2)°, V=489443) A%, Z=4,  puea=1179 gem3,  4=0.067 mm,
F(000)=1872, T=100(2) K, R; = 0.0473, wR’? = 0.1246, 9636 independent reflections [20<
52.044°] and 618 parameters.
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Figure S62. Crystallographically-derived molecular structure of 2a-PhCF3, Thermal ellipsoids
drawn at the 50% probability level. Dep groups represented in framework style and hydrogen

atoms omitted for clarity, except for the diagnostic protons bound to C1.

73



Figure S63. Crystallographically-derived molecular structure of 2a-Ph™Me2, Thermal ellipsoids
drawn at the 50% probability level. Dep groups represented in framework style and hydrogen

atoms omitted for clarity, except for the diagnostic protons bound to Cl1.



Figure S64. Crystallographically-derived molecular structure of 2-TMS (only the second of
the two independent molecules is the asymmetric unit is shown, the other one is its mirror
image). Thermal ellipsoids drawn at the 50% probability level. Dep groups represented in
framework style and hydrogen atoms omitted for clarity, except for the diagnostic protons

bound to C1 and C2.
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Calculation of 'B NMR shifts

Calculations of the "B NMR shifts of 2-H, 3-Fc¢ and 4-Fc¢ were performed on the optimized
structures at the B3LYP/6-311G(d)? level against a BF;-Et,0O standard using the Gaussian 09,

Revision D.01 program package.’ These were used to identify the ''B NMR resonances of all

other 2a/2b/3-R compounds by analogy.

H
Dep\\\H H Dep

N
N\
<\@B1 /32+<.Nj

Y, Dep
@\ H
Dep 2a-H

Exp: 54.0B2,-10.2 B1
Calcd: 53.5B2,-13.5B1

De Fo Dep PPy n
N Ny O
—B1 ~B2 N B1 , B2=<<
Dep %
H P Dep—N \( Dep'N
N
H H Fc
Iljep\\ H4/27
Fc 3-Fc H 4-Fc
43.4 B2, 39.3 B1 27.7 B1, 24.6 B2
42.2 B2, 37.0 B1 28.6 B1, 25.5 B2

Figure S65. Experimental and theoretical "B NMR shifts (B3LYP/6-311G(d) level) of

compounds 2-H, 3-Fc¢ and 4-Fec.
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