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Experimental Procedures

General procedures

All manipulations were performed under an inert atmosphere by using standard Schlenk techniques or in a dry, solvent-
free glovebox (Jacomex; O, < 1 ppm, H,O < 5 ppm). Bal, beads (99.999%, Aldrich) were used as purchased. THF was
distilled under argon from Na/benzophenone prior to use. Petroleum ether (b.p. 40-60 °C), toluene and Et,O were collected
from MBraun SPS-800 purification alumina columns. Deuterated solvents (Eurisotop, Saclay, France) were stored in
sealed ampoules over activated 3 A molecular sieves and degassed by several freeze—thaw cycles.
[Ae{N(SiMes)2},.(thf),]JM and [Ae{N(SiMes).}.]. (Ae = Mg, Ca, Sr, Ba), as well as [SnMe,(CeFs),],®! were prepared by
following literature procedure. Compounds 12, 22, 3 and 4. were synthesised as published earlier.*® Optimised protocols
based on existing procedures are reported for all borinic acids.[*31 Al NMR spectra were recorded with Bruker AM-400 or
AM-500 spectrometers; assignment of the resonances was assisted by 1D (*H, 3C {*H}) and 2D (COSY, HMBC, and
HMQC) NMR experiments. Reproducible elemental analysis for the new complexes could not be obtained despite
repeated attempts performed on crystalline material, presumably reflecting the extreme air-and moisture-sensitivity of

these complexes.

Synthesis of [LICH(SiMes)2]. In a three-neck round-bottom flask equipped with a condenser
were added lithium powder (3.65 g, 526 mmol), sodium (0.10 g, 4.2 mmol) and Et,O (270 mL).
The mixture was refluxed under stirring for 90 min and then CICH(SiMe3). (23 ml, 20.5 g, 105

SiMe3
Me3Si-<

Li
mmol) was added dropwise to the lithium suspension. The mixture was reflux for 4 days and

then cooled down to room temperature. The solution was filtered to eliminate insoluble materials, and all the volatiles were
removed under vacuum to give the title compound as a white solid (15.3 g, 87.4%). *H NMR (benzene-ds, 400.13 MHz,
298 K): 6 = 0.16 (s, 18H; CH3), —2.48 (s, 1H; CH) ppm.

Synthesis of CIB{CH(SiMes)z}2. A solution of [LICH(SiMe3),] (10.0 g, 60 mmol) in toluene (160

mL) was cooled down to —60 °C under stirring and a 1 M solution of BCls in hexane (27.65 ml, MesSi SiMes
28 mmol) was added dropwise to the mixture. After complete addition, the mixture was stirred B—Cl
for 1 h at room temperature and then refluxed for 12 h. The mixture was then cooled down to Me;Si

room temperature, filtered and all the volatiles were removed under vacuum. The title SiMe;

compound was isolated as a white solid (8.12 g, 80%). *H NMR (benzene-dg, 400.13 MHz, 298 K): & = 1.17 (s, 2H; BCH),
0.23 (s, 36H; CH3) ppm.

Synthesis of HOB{CH(SiMes)2}.. Water (20 mL) was added to a solution of

CIB(CH(SiMe3)2)2 (8.0 g, 22 mmol) in dioxane (22 mL). The mixture was stirred at room MesSi SiMes
temperature for 12 h. After the stirring was stopped, the mixture separated in two layers. The B—OH
upper layer was collected and transferred in another flask and dried under vacuum to give Me3Si—<

the title compound as a white solid (7.21 g, 95%). 'H NMR (benzene-ds, 500.13 MHz, 298 SiMe3

K): & =4.37 (s, 1H; OH), 0.33 (s, 2H; BCH), 0.18 (s, 36H; CHz) ppm. *C{*H} NMR (benzene-
ds, 125.77 MHz, 298 K): 5 = 22.41 (BCH), 2.79 (CHs) ppm. 1B {{H} NMR (benzene-ds, 128.40 MHz, 298 K): 5 = 53.76 (br,

S) ppm.



Synthesis of (mes)2BF. In a three-neck flask equipped with a condenser were added magnesium Me
turnings (1.0 g, 44 mmol) and dry and degassed thf (20 mL). Five drops of dibromoethane were
added and the mixture was refluxed for 20 min. Then a mixture of mesityl bromide (8.0 g, 40 mmol)

Me
in thf (20 mL) was added dropwise to the activated magnesium suspension in order to maintain a Me
small reflux. After complete addition of mesityl bromide solution the mixture was refluxed for 3 h. The Me B—F
mixture was cooled down to —20 °C and BF3.OEt; (2.3 ml, 20 mmol) was added dropwise. After Me

complete addition, the mixture was stirred 90 min at room temperature and refluxed for 3 h. Then

the reaction was cooled down to room temperature and filtered, and the volatiles were removed in Me
vacuo. The resulting white solid was then sublimed at 110 °C/ 0.02 Torr to give the title compound as a white crystalline
solid (4.4 g, 81%). *H NMR (CDCls, 400.13 MHz, 298 K): & = 6.83 (s, 4H; meta-CH), 2.30 (s, 12H; 0-CHj3), 2.25 (s, 6H; p-
CHs) ppm. 1*B{*H} NMR (CDCl;, 128.40 MHz, 298 K): & = 55.04 (br s) ppm.

Synthesis of (2,4,6-Mes-CsH2)2BOH = (mes).BOH. Water (6 mL) was added to a solution of Me

(mes).BF (1.0 g, 4 mmol) in Et,O (6 mL). The mixture was stirred at room temperature for 6 h. After §
Me

the stirring was stopped, the mixture separated in two layers. The upper layer was collected and Me

the volatiles were pumped off. The resulting white solid obtained was extracted with boiling

petroleum ether (4x15 mL), the combined fractions were concentrated to half and the solution was Me B-OH
stored at —43 °C to afford a large crop of colourless crystals (0.92 g, 93%). *H NMR (benzene-ds, Me
500.13 MHz, 298 K): 6 = 6.74 (s, 4H; meta-CH), 5.26 (s, 1H; OH), 2.27 (s, 12H; 0-CHs), 2.15 (s,

6H; p-CHz) ppm. 3C{*H} NMR (benzene-ds, 125.77 MHz, 298 K): & = 141.25 (0-CCHs), 138.77 (p- Me

CCHs), 137.68 (CBOH), 128.81 (m-CH), 22.66 (CHs3), 21.29 (CHz) ppm. B{*H} NMR (benzene-ds, 128.40 MHz, 298 K):
6 =50.82 (br s) ppm.

Synthesis of (2,4,6-'Prs-CsH2)2BF. In a three-neck flask equipped with a condenser were added iy
magnesium turnings (1.13 g, 47 mmol) and thf (25 mL). Five drops of dibromoethane were added
and the mixture was refluxed for 20 min. Then a mixture of 2,4,6-triisopropylphenyl bromide (12.0 g, ip
r
.iPr

42 mmol) in thf (25 mL) was added dropwise to the activated magnesium suspension in order to

maintain a small reflux. After complete addition, the reaction mixture was refluxed for 3 h. It was iPr B—F
then cooled down to —78 °C and BF;.0OEt; (2.16 ml, 19 mmol) was added dropwise. After full addition, ipr
the mixture was stirred 30 min at room temperature and refluxed for 3 h. Then the reaction was

cooled down to room temperature and filtered to eliminate solid impurities. The solution was taken ipr

to dryness, and the resulting white solid was then sublimed at 150 °C/ 0.02 Torr to give the title I
compound as a white crystalline solid (7.10 g, 85%). *H NMR (benzene-ds, 400.13 MHz, 298 K): & = 7.15 (s, 4H; m-CH),
3.33 (hept, 4H; 0-CH(CHa),), 2.78 (hept, 2H; p-CH(CHs3)z), 1.26-1.24 (d, 24H; 0-CH(CHa),), 1.21-1.19 (d, 12H; p-CH(CHs)y)

ppm.

Synthesis of (2,4,6-Prs-CeH2).BOH £ (Tripp).BOH. Water (9 mL) was added to a solution of
(2,4,6-Pr3-CgH,).BF (2.5 g, 6 mmol) in Et,O (9 mL). The mixture was stirred at room temperature

iPr

for 6 h. After the stirring was stopped, the mixture separated in two layers. The upper layer was
collected, and the volatiles were pumped off. The resulting white solid was dissolved in a small
guantity of petroleum ether and stored at —43 °C to afford a large crop of colourless crystals (1.9 [=1% B-OH
g). The mother liquor was filtered off and concentrated, and another batch of crystals (0.45 g) was ipr
grown upon its storage in the freezer. Total yield 2.35 g, 94%. *H NMR (benzene-ds, 500.13 MHz,
298 K): 6 = 7.14 (s, 4H; m-CH), 5.58 (s, 1H; OH), 3.33 (hept, 4H, 3Jin.1n = 6.8 Hz; 0-CH(CHs)y), ipr
2.81 (hept, 2H, 331114 = 6.9 Hz; p-CH(CHa),), 1.24-1.22 (d, 12H, , 3J1nan = 6.9 Hz; p-CH(CHs)),
1.23-1.22 (d, 24H, 3J14.44 = 6.8 Hz; 0-CH(CHs)2) ppm. 3C{*H} NMR (benzene-ds, 125.77 MHz, 298 K): & = 152.35 (o-




C(CH(CHs)2)), 150.27 (p-C(CH(CHa)2)), 137.77 (CBOH), 121.16 (m-CH), 34.83 (CH(CHa)2), 33.85 (CH(CHa)2), 25.08
(CH(CHz3)2), 24.22 (CH(CHz)2) ppm. 'B{*H} NMR (benzene-ds, 128.40 MHz, 298 K): 6 = 52.21 (br s) ppm.

Synthesis of (2,4,6-(CF3)3-CeH2)2BCI. "BulLi (7.7 ml, 1.6 M, 12 mmol) was added dropwise to a

solution of 1,3,5-tris(trifluoromethyl)benzene (3.5 g, 12 mmol) in Et,O (35 mL) at —78 °C, and the FsG

mixture was stirred for 3 h at this temperature. After 3 h, a hexane solution of BClz (6.2 ml, 1.0 M,

6 mmol) was added dropwise at —78 °C and stirred for 1 h. Then the mixture was stirred for another CFs
3 h at room temperature to afford a colourless solution with a white precipitate. The solution was E;’g B-ClI
separated from the white precipitate which was washed with Et,O (15 mL). The solutions were CF,
combined and concentrated to 10 ml. Storage at —43 °C afforded a large crop of colourless crystals

(1.56 g). The mother liquor was then concentrated and stored at —43 °C to obtain a second batch FsC

of crystals. Total yield 2.28 g, 66%. *H NMR (CDCls, 400.13 MHz, 298 K): & = 8.22 (s, 4H; m-CH)
ppm. *°F NMR (benzene-de, 373.47 MHz, 298 K): 6 = —56.99 (s, 12F; 0-C(CFs),), —63.69 (s, 6F; p-C(CFs)2) ppm. *B{*H}
NMR (benzene-ds, 128.40 MHz, 298 K): 6 = 48.12 (br s) ppm.

Synthesis of (2,4,6-(CF3)s-CeH2)2.BOH = (Fmes).BOH. Water (8 mL) was added to a solution of F.C
3
(2,4,6-(CF3)3-CsH2)2BCI (1.56 g, 3 mmol) in Et,O (8 mL). The mixture was stirred at room z

temperature for 6 h. After the stirring was stopped, the mixture separated in two layers. The

upper layer collected and the solution was then taken to dryness to give the title compound as a FsC CFs
white solid (1.47 g, 97%). 'H NMR (benzene-ds, 500.13 MHz, 298 K): & = 7.87 (s, 4H; m-CH), F,c B7OH
6.26 (s, 1H; OH) ppm. **F NMR (benzene-ds, 470.52 MHz, 298 K): 6 =—56.05 (s, 12F; 0-C(CFy3)2), CF3
—63.55 (s, 6F; p-C(CF3)2) ppm. 3C{*H} NMR (benzene-ds, 125.77 MHz, 298 K): 6 = 138.13 (m-

CH), 137.02 (q, 2J19|:.13c: 34.2 Hz, p-CCF3), 133.43 (q, 2\]19F-13C: 34.5 Hz, O-CCF3), 126.71 F3C
(CBOH), 123.41 (q, 1~]19F-13C: 275.9 HZ, CF3), 122.80 (q, 1Jlg|:.13c: 273.2 HZ, CF3) ppm. llB{lH}
NMR (benzene-ds, 128.40 MHz, 298 K): & = 43.48 (br s) ppm.

Synthesis of (CsFs)2BCI. A suspension of [SnMe;(CsFs)2] (2.0 g, 4.1 mmol) in toluene (30 mL) was F
cooled down at —78 °C under stirring, and a 1.0 M solution of BCl; in hexane (4.1 ml, 4.1 mmol) Z F
was added dropwise. After complete addition, the reaction mixture was stirred for 3 h at room F
F
F

temperature and then refluxed for 24 h. The mixture was then cooled down to room temperature.

The solution was isolated by filtration and then taken to dryness. The unreacted Me,SnCl, was B—ClI
removed by sublimation under atmospheric pressure at 50 °C. The title compound was then isolated F

as a white solid upon sublimation at 65 °C under vacuum (1.27 g, 81%). °F NMR (benzene-ds, Fﬁ':
400.13 MHz, 298 K): 6 = —-129.6 (dtt, J = 4.9 Hz, J = 6.6 Hz, and J = 20.9 Hz, o-F), —143.9 (tt, J = . F

6.6 Hz and J = 21.2 Hz, p-F), —160.4 (m, m-F) ppm.

Synthesis of (CeFs)2BOH. Water (10 mL) was added to a solution of (Ce¢Fs).BCl (1.2 g, 3.2 mmol) =
in Et,0 (10 ml). The mixture was stirred at room temperature for 4 h. After the stirring was stopped, F
the mixture separated in two layers. The upper layer was collected dried under vacuum to give the F‘@\
F
F

titte compound as a white solid (1.05 g, 93%). *H NMR (benzene-ds, 400.16 MHz, 298 K): 6 = 6.21

(br, 1H; OH) ppm. °F NMR (benzene-ds, 376.147 MHz, 298 K): 6 = —133.04 (m, o-F), —147.94 F B—OH
(tt, J = 6.6 Hz and J = 21.2 Hz, p-F), -161.13 (m, m-F) ppm. *B{*H} NMR (benzene-ds, 128.40 £
MHz, 298 K): & = 40.48 (br s) ppm. F

F F




Synthesis of [Ba{u2-OB(Tripp)2}{OB(Tripp)2}]2 (52). To a solution

'Pr
of [Ba{N(SiMes),}..(thf)2] (250 mg, 0.41 mmol) in toluene (7 mL) was . ‘Prﬂ ipr
added dropwise a solution of (Tripp).BOH (358 mg, 0.82 mmol) in iPr Pr oy
toluene (7 mL) at room temperature. The mixture was stirred for 2 'Pr . Wipy I|3 ipr/@q:
h, and the solvent was then concentrated until the formation of a Pr O_éa/ \Ba—O/B iPr '
precipitate was observed. The solution was then isolated by filtration iPIfr B./ ™~ O/. iprﬁ
and stored at —43 °C. Compound 5, was obtained as colourless P I|3 'Pr:l: iy
crystals (310 mg, 74%). Colourless monocrystals suitable for XRD @ IPrl ipr = iPr
were grown in toluene at —43 °C. *H NMR (thf-ds, 500.13 MHz, 298 Pr Pr
K): & = 6.78 (s, 16H:; m-CH), 3.49 (hept, 16H, 3]y = 6.8 HZ; 0- Pr

CH(CHzy)2), 2.74 (hept, 8H, 3J1.11 = 6.9 Hz; p-CH(CHs3)2), 1.17 (d, 48H, 3J1h.1n= 6.9 Hz; p-CH(CHs)2), 0.99 (d, 96H, 3J1p.1n
= 6.8 Hz; 0-CH(CHs3),) ppm. 3C{*H} NMR (thf-dg, 125.77 MHz, 298 K): & = 150.90 (0-C(CH(CHs),)), 147.68 (CBO), 146.23
(p-C(CH(CHs3)2)), 119.94 (m-CH), 35.08 (p-CH(CHs)2), 33.14 (0-CH(CHs),), 25.07 (p-CH(CHz)2), 24.51 (0-CH(CHs)2) ppm.
LB{IH} NMR (thf-dg, 128.40 MHz, 298 K): & = 47.1 (br s) ppm.

Synthesis of [Ba{u2-OB(Fmes)}{OB(Fmes)2}]2 (62). A solution

of (Fmes),BOH (167 mg, 0.28 mmol) in toluene (3 mL) was added CF3 WCFS [
dropwise at room temperature to a solution of [Ba{N(SiMe3)2}2]. FyC B FoC

(65 mg, 0.07 mmol) in toluene (3 mL). The formation of a white C,:3 / " /B F3%F3
precipitate was rapidly observed. The mixture was stirred at room CF, B Ba_o . CEQK
temperature for 2 h. The supernatant was removed by filtration. FC ’ oF
The resulting white solid that was isolated was dried under vacuum /@C/FS FS\Q\ ’
to afford 62 as a white solid (169 mg, 91%). Colourless FsC F3C

monocrystals suitable for XRD were obtained by diffusion of

toluene in a solution of 62 in difluorobenzene. *H NMR (thf-dg, 500.13 MHz, 298 K): 6 = 8.13 (s, 16H; m-CH) ppm.*°F NMR
(thf-dg, 470.52 MHz, 298 K): & = —56.58 (s, 48F; 0-C(CF3),), —=63.98 (s, 24F; p-C(CFs)2) ppm.*C{*H} NMR (thf-dg, 125.77
MHz, 298 K): & = 150.73 (m-CH), 136.25 (q, 2J1or.13c = 33.8 Hz, p-CCFs), 130.38 (q, 2J10r-13c = 33.8 Hz, 0-CCF3), 126.67
(CBO), 125.19 (q, YJ1er.13c = 275.4 Hz, CFs3), 124.29 (q, YJ1or.13c = 272.0 Hz, CF3) ppm.1B{*H} NMR (thf-ds, 128.40 MHz,
298 K): 6 =34.1 (br s) ppm.

Synthesis of [Ba{p2-OB(fmes)}{OB(fmes).}.thf]2 (62.(thf)2). F.c i

A solution of (Fmes),BOH (167 mg, 0.28 mmol) in toluene (3 ws W

mL) was added dropwise at room temperature to a solution of F,C CF, ||3 FaC @
[Ba{N(SiMes)2}.(thf)2] (85 mg, 0.14 mmol) in toluene (3 mL). \Q;C% th N FoC I e

The formation of a white precipitate was rapidly observed. The LF, B/O— a\ /Ba\— /Fc:f@\
mixture was stirred at room temperature for 2 h. The solid was F3C, CF, C]) thf 3

isolated by filtration and dried in vacuo to constant weight, CFs_B. Fs§ CFs
affording the title compound as a white solid (174 mg, 89%). Fod F3C/@/CF3 Fs\CQ\CFS

Colourless monocrystals suitable for XRD were obtained by

storage of a concentrated solution of 62.(thf): in difluorobenzene at —43 °C. 'H NMR (thf-ds, 500.13 MHz, 298 K): 6 = 8.13
(s, 16H; m-CH), 3.61 (m, 8H; CH,CH0), 1.77 (m, 8H; CH,CH,0) ppm. *°F NMR (thf-ds, 470.52 MHz, 298 K): & = —56.57
(s, 48F; 0-C(CF3)2), —63.98 (s, 24F; p-C(CF3)2) ppm. BC{*H} NMR (thf-dg, 125.77 MHz, 298 K): & = 150.73 (m-CH), 136.25
(9, 2J19F-13c = 33.8, p-CCF3), 130.38 (q, 2J19r-13c = 33.8, 0-CCF3), 126.67 (CBOH), 125.19 (q, 1J19r-13c = 275.4, CF3), 124.29
(9, Y1er13c = 272.0, CF3), 68.21 (CH,CH,0), 26.37 (CH2CH»0) ppm. 1B{*H} NMR (thf-ds, 128.40 MHz, 298 K): & = 34.1
(br, s) ppm.



Synthesis of [Ba{p2-OB(Tripp)2}{N(SiMes)2}]2 (72). A solution of

'Pr Pr
(Tripp)2BOH (179 mg, 0.82 mmol) in toluene (7 mL) was added dropwise at \Q'P\r lp/rﬁ/
room temperature to a solution of [Ba{N(SiMe3)2}».(thf)-] (250 mg, 0.41 mmol) -ty
Pr
in toluene (7 mL). The mixture was stirred at room temperature for 2 h and ," C])
1

the solvent was concentrated until a solid precipitated. The solution was (Meg,Si)gN—B'a/ \Ba—N(SiMe3)2
isolated by filtration and stored at —43 °C. Compound 7: crystallised as ,"
1

0]
colourless crystals from this solution (201 mg, 67%). Colourless monocrystals ipr é ' iPr
suitable for XRD were grown in toluene at —43 °C. 'H NMR (benzene-ds, ' /@: m
500.13 MHz, 298 K): & 7.14 (s, 8H; m-CH), 3.43 (br, 8H; 0-CH(CH3),), 2.83 'Pr iPr
(hept, 4H, 33114 = 6.9 Hz; p-CH(CHz),), 1.30 (br m, 48H; CH(CHz),), 1.25 (d,
24H, 3J1h.1n = 6.9 Hz; CH(CHg),) 0.07 (s, 36H; SiCHg) ppm. 3C{*H} NMR (benzene-ds, 125.77 MHz, 298 K): § = 151.22
(CBO), 150.29 (0-C(CH(CHz)2)), 142.38 (p-C(CH(CHs3),)), 122.55 (m-CH), 34.41 (p-CH(CHjs),), 33.12 (0-CH(CHs3),), 25.50
(p-CH(CHa)2), 24.10 (0-CH(CHs3)2), 5.78 (SiCHg) ppm. *B{*H} NMR (benzene-ds, 128.40 MHz, 298 K): 6 = 47.5 (br s) ppm.
29Si{*H} NMR (benzene-ds, 79.49 MHz, 298 K): 6 = —18.57 (s) ppm.

Synthesis of [Ba{u2-OSi(SiMes)s}(OB{CH(SiMes)2}2)]2 (82). A

Si(SiMe3)s ,

solution of {CH(SiMe3)2},BOH (136 mg, 0.40 mmol) in toluene (4 (|) ?H(S'Me3)2
. . B
PN .

mL) was added dropwise at room temperature to a solution of (MesSilHC /O—Ba Ba—O0 CH(SiMes),
[Ba{u2-OSi(SiMes)s}(N(SiMes)2)]2 (220 mg, 0.20 mmol) in toluene B \O/
(3.5 mL). The mixture was stirred at room temperature for 2 h (Me3Si),HC |

Si(SiMes)s

and the solution was dried under vacuum. The resulting

colourless oil obtained was then stripped with petroleum ether to afford 82 was as a white solid (278 mg, 95%). Colourless
monocrystals suitable for XRD were grown by slow evaporation of petroleum ether solution. *H NMR (benzene-ds, 500.13
MHz, 298 K): & = 0.35 (s, 54H; OSi(CHz)s), 0.28 (s, 72H; CHSi(CHs)s), 0.22 (s, 4H; CHSi(CHg)s) ppm. *C{*H} NMR
(benzene-ds, 125.77 MHz, 298 K): 6 = 22.24 (CHSI(CHz)s), 4.10 (Si(CHs)3), 1.85 (Si(CHa)s) ppm. *B{*H} NMR (benzene-
ds, 128.37 MHz, 298 K): & = 43.7 ppm. *°Si{*H} NMR (benzene-ds, 79.49 MHz, 298 K): & = —-3.38 (s), —19.86 (s), —27.84
(s) ppm.

i
Synthesis of [Ba{p2-OB(Tripp)2}{OSi(SiMes)s}]> (92). A solution of ipr ippPr "
(Tripp)2BOH (116 mg, 0.28 mmol) in toluene (4 mL) was added dropwise \qB ip
at room temperature to a solution of [Ba{u.-OSi(SiMes)s}(N(SiMes)2)]2 (150 iPr! 0
mg, 0.14 mmol) in toluene (3.5 mL). The formation of a white precipitate (MeSi)sSi—g— :a< :B‘a/O\Si(SiMe3)3
was observed. The mixture was stirred at room temperature for 2 h and the . (]) '-l‘ ipy
solution was filtered off. The solid was then washed with cold petroleum Pr B_\@
ether and dried under vacuum. Compound 92 was isolated as a white solid iPrIPr ~Pr
(178 mg, 75%). Colourless monocrystals suitable for XRD were grown by Pr

slow diffusion of toluene in a saturated Et,O solution. *H NMR (thf-dg, 400.13 MHz, 298 K): § = 6.78 (s, 8H; m-CH), 3.48
(hept, 8H, 331111 = 6.9 Hz; 0-CH(CHa)y), 2.74 (hept, 4H, 3J14.04 = 6.9 Hz; p-CH(CHs)2), 1.16 (d, 24H, 331144 = 6.9 Hz; p-
CH(CHs),), 0.98 (d, 48H, 3J11.11 = 6.9 Hz; 0-CH(CHs)2), 0.06 (s, 54H; Si(CHs)s) ppm. 3C{!H} NMR (thf-ds, 125.77 MHz,
298 K): & = 151.05 (0-C(CH(CHs),)), 148.13 (CBO), 146.39 (p-C(CH(CHs)2)), 120.12-120.04 (m-CH), 35.27 (p-CH(CHs)2),
33.37 (0-CH(CHs)2), 25.25 (p-CH(CHa)2), 24.69 (0-CH(CHs)2), 1.19 (Si(CHs)s) ppm. 2°Si{tH} NMR (thf-ds, 79.49 MHz, 298
K): 6 = -20.67 (s), —36.67 (s) ppm.



Synthesis of [Ba{p2-O(2,6-Ph2-CeHs)}{OSi(SiMes)s}]2 (102). A solution
of (2,6-Ph,-CsH3)OH (66 mg, 0.28 mmol) in toluene (4 mL) was added
dropwise at room temperature to a solution of [Ba{u.-

OSi(SiMes)s}(N(SiMe3)2)]2 (150 mg, 0.14 mmol) in toluene (3.5 mL). The (Me3Si)3Si\o 4 A
—B4 —

mixture was stirred at room temperature for 2 h and concentrated until Si(SiMes)s
the formation of a white solid occurred. The solution was then isolated by
filtration and stored at —43 °C. Colourless monocrystals suitable for XRD
were obtained after 5 days (121 mg, 70%). *H NMR (thf-dg, 400.13 MHz,
298 K): 6 = 7.67 (m, 8H; 0-CH), 7.29-7.23 (m, 8H; m-CH), 7.08 (m, 4H; p-CH), 6.97 (m, 4H; m-CH), 6.23 (m, 2H; p-CH),
0.10 (s, 54H; Si(CHs)s) ppm. 3C{*H} NMR (thf-dg, 125.77 MHz, 298 K): & = 166.12-165.81 (i-CO), 145.81 (m-C), 131.40-
131.16 (0-CPh), 130.40-130.33 (p-CH), 129.99 (m-CH), 128.37 (0-CH), 125.26 (m-CH), 111.67-111.22 (p-CH), 0.87

(Si(CHz)s) ppm. The resonances for the silicon atoms could not be detected by 2°Si NMR spectroscopy.

Synthesis of [Mg{u2-N(SiMez)2}(OB{CH(SiMez)z2}2)]2 (112). A solution

of {CH(SiMe3)2}:BOH (0.10 g, 0.29 mmol) in toluene (10 ml) was added SiMe; Me3Si\N,SiMe3Messi
to a solution of [Mg{N(SiMe3)2}.]- (0.09 g, 0.29 mmol) in toluene (10 ml).
The reaction mixture was stirred for 3 h and the volatiles were removed MeSSi—< |

under vacuum. The resulting white powder was washed with pentane (3

x 5 ml) and the product was dried to constant weight under vacuum. X-ray quality crystals were obtained upon cooling of
a hot toluene solution. Yield: 0.12 g, 78%. 'H NMR (thf-ds, 400.13 MHz, 298 K): 6 = 0.14 (s, 2H, BCH), 0.13 (s, 36H,
CHSI(CHs3)3), 0.05 (s, 18H, NSi(CHs3)z) ppm. ¥ C{*H} NMR (thf-ds, 125.77 MHz, 298 K): 6 = 21.91 (BCH), 6.79 (NSi(CH3)3),
4.78 (CHSI(CHg)s) ppm. 1B{*H} NMR (thf-dg, 128.37 MHz, 298 K): 6 = 43.57 (br s) ppm.

Synthesis of [Ca{u2-N(SiMe3)2}(OB{CH(SiMez)z2}2)]2 (122). Following

i i i , MesSi_ ,SiMe
the same protocol described above for 112, 12> was obtained by reacting  SiMeg LA 3Me3S|
{CH(SiMe3)2}.BOH (0.40 g, 1.15 mmol) in pentane (10 ml) with a solution | Me3Si SiMe
B——O0——Ca—0—B Ivies
of [Ca{N(SiMe3).}2]2 (0.42 g, 1.15 mmol) in pentane (10 ml). X-ray quality Me3Si—< | YS|M93
crystals were obtained from a saturated solution in petroleum ether SiMe; Measi/N\SiMey%S'

stored at —30 °C. Yield: 0.53 g, 84%. *H NMR (benzene-ds, 400.13 MHz,
298 K): =0.34 (s, 36H, CHSI(CHa)3), 0.32 (s, 2H, BCH), 0.29 (s, 18H, NSi(CH3)3) ppm. *C{*H} NMR (benzene-ds, 125.77
MHz, 298 K): & = 30.08 (BCH), 6.76 (NSi(CHs)3), 4.45 (CHSI(CHs)s) ppm. *B{*H} NMR (benzene-ds, 128.40 MHz, 298 K):
0 = 46.81 (br s) ppm.

Synthesis of [Sr{pz-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (132). Following MesSi. SiMe
3ol 9l 3

the same protocol described for 112, 13, was obtained by reacting oS SiMeg N Me;Si
ezl
{CH(SiMe3)2},BOH (0.10 g, 0.29 mmol) in toluene (10 ml) with a solution ’ B——O Sr—O0—B gi_ll\\/lﬂe3
. . . . 1vie
of [SH{N(SiMes)2}2]z (0.12 g, 0.29 mmol) in toluene (L0 ml). X-ray quality | MesSi— l\ll Y 8
SiMe AN Me;Si
crystals were obtained upon cooling of a hot toluene solution. Yield: 0.09 3 MesSi” “giMe, °

g, 53%. 'H NMR (benzene-ds, 400.13 MHz, 298 K): & = 0.33 (s, 36H, CHSi(CHs)s), 0.29 (s, 2H, BCH), 0.27 (s, 18H,
NSi(CHa)s) ppm. C{H} NMR (benzene-ds, 125.77 MHz, 298 K): & = 6.47 (NSi(CHs)s), 21.85 (BCH), 3.74 (CHSI(CHs)3)
ppm. 1B{*H} NMR (benzene-ds, 128.40 MHz, 298 K): 6 = 43.55 (br s) ppm.
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Figure S1. 'H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of {CH(SiMes)2}2BOH.
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Figure S2. 3C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of {CH(SiMes)2}.BOH.
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Figure S3. B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of {CH(SiMe3)2}.BOH.
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Figure S4. 'H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of (2,4,6-Mes-CsH2).BOH (= (mes).BOH).
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Figure S5. 3C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz of (2,4,6-Me3-CsH2).BOH (= (mes).BOH).
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Figure S6. 1'B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of (2,4,6-Mes-CsH2).BOH (= (mes).BOH).
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Figure S7. *H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of (2,4,6-Prs-CsH2).BOH (= (Tripp).BOH).
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Figure S8. *C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of (2,4,6-Pr3-CsH2).BOH (= (Tripp).BOH).
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Figure S9. 1'B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of (2,4,6-Pr3-CsH2)2BOH (= (Tripp).BOH).
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Figure S10. *H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of (2,4,6-(CF3)3-CsH2).BOH (= (Fmes)2BOH).
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Figure S11. *3C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of (2,4,6-(CF3)3-CsH2)2BOH (= (Fmes).BOH).
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Figure S12. 1'B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of (2,4,6-(CF3s)3-CeH2).BOH (= (Fmes).BOH).
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Figure S13. F NMR spectrum (298 K, benzene-ds, 376.47 MHz) of (2,4,6-(CF3)3-CsH2).BOH (= (Fmes),BOH).
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Figure S14. *H NMR spectrum (298 K, benzene-ds, 400.16 MHz) of (CeFs).BOH.
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Figure S15. *°F NMR spectrum (298 K, benzene-ds, 376.47 MHz) of (CsFs).BOH.
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Figure S16. 1*B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of (CsFs)2BOH.
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Figure S17. *H NMR spectrum (298 K, thf-ds, 500.13 MHz) of [Ba{u2-OB(Tripp)2{OB(Tripp)2}]z (52). Contains residual toluene (*).
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Figure S18. *3C{*H} NMR spectrum (298 K, thf-ds, 125.77 MHz) of [Ba{p2-OB(Tripp)2}{OB(Tripp)2}]z (52). Contains residual toluene (*).
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Figure S19. B{*H} NMR spectrum (298 K, thf-ds, 128.40 MHz) of [Ba{u2-OB(Tripp)2{OB(Tripp)2}]2 (52).
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Figure S20. *H NMR spectrum (298 K, thf-dg, 500.13 MHz) of [Ba{u2-OB(Fmes)2}{OB(Fmes)2}]z (62).
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Figure S21. *3C{*H} NMR spectrum (298 K, thf-ds, 125.77 MHz) of [Ba{p2-OB(Fmes)}{OB(Fmes)2}]2 (62).
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Figure S22. *B{*H} NMR spectrum (298 K, thf-ds, 128.40 MHz) of [Ba{u2-OB(Fmes)}{OB(Fmes)2}]2 (62).
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Figure S23. °F NMR spectrum (298 K, thf-ds, 470.52 MHz) of [Ba{u2-OB(Fmes).{OB(Fmes).}]- (62).
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Figure S24. *H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of [Ba{u2-OB(Tripp)2H{N(SiMes)2}]2 (72).
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Figure S25. *3C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of [Ba{u2-OB(Tripp)zH{N(SiMes)2}]z (72).
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Figure S26. **B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of [Ba{u2-OB(Tripp)2}{N(SiMes)2}]2 (72).
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Figure S27. 2°Si{*H} NMR spectrum (298 K, benzene-ds, 79.49 MHz) of [Ba{u2-OB(Tripp)2H{N(SiMes)2}]2 (72).
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Figure S28. *H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of [Ba{u2-OSi(SiMes)s}(OB{CH(SiMes)z2}2)]2 (82).
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Figure S29. 3C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of [Ba{u2-OSi(SiMes)s}(OB{CH(SiMe3)z2}2)]z (82).
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Figure S30. *B{*H} NMR spectrum (298 K, benzene-ds, 128.37 MHz) of [Ba{p2-OSi(SiMes)s}(OB{CH(SiMes)2}2)]2 (82).
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Figure S31. 2°Si{*H} NMR spectrum (298 K, benzene-des, 79.49 MHz) of [Ba{u2-OSi(SiMes)s}(OB{CH(SiMes)2}2)]2 (82).
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Figure S32. *H NMR spectrum (298 K, thf-dg, 400.13 MHz) of [Ba{u2-OB(Tripp)2{OSi(SiMes)s}]2 (92).
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Figure S33. *3C{*H} NMR spectrum (298 K, thf-ds, 125.77 MHz) of [Ba{u2-OB(Tripp)2}{OSi(SiMes)s}]2 (92).
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Figure S34. 2Si{*H} NMR spectrum (298 K, thf-ds, 79.49 MHz) of [Ba{u2-OB(Tripp)2HOSi(SiMes)s}]2 (92).
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Figure S35. *H NMR spectrum (298 K, thf-ds, 400.13 MHz) of [Ba{p2-O(2,6-Ph2-CsHz){OSi(SiMes)s}]2 (102).
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Figure S36. 3C{tH} NMR spectrum (298 K, thf-ds, 100.62 MHz) of [Ba{u2-O(2,6-Ph2-CsH3){OSi(SiMes)s}]z (102).
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Figure S37. *H NMR spectrum (298 K, thf-ds, 500.13 MHz) of [Mg{u2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (112).
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Figure S38. *3C{*H} NMR spectrum (298 K, thf-ds, 125.77 MHz) of [Mg{u2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (112).
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Figure S39. 1B{*H} NMR spectrum (298 K, thf-ds, 128.40 MHz) of [Mg{u2-N(SiMes)2}(OB{CH(SiMe3)2}2)]2 (112).
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Figure S40. *H NMR spectrum (298 K, benzene-ds, 400.16 MHz) of [Ca{u2-N(SiMes)2}(OB{CH(SiMes)z2}2)]2 (122).
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Figure S41. BC{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of [Ca{u2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (122).
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Figure S42. 11B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of [Ca{u2-N(SiMe3)2}(OB{CH(SiMes)2}2)]2 (122). Repeated attempts to improve
the signal-to-noise ratio were unsuccessful, despite reasonable solubility in the selected solvent.
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Figure S43. *H NMR spectrum (298 K, benzene-ds, 500.13 MHz) of [Sr{u2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (132).
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Figure S44. *3C{*H} NMR spectrum (298 K, benzene-ds, 125.77 MHz) of [Sr{u2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (132).
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Figure S45. 1'B{*H} NMR spectrum (298 K, benzene-ds, 128.40 MHz) of [Sr{p2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (132). Repeated attempts to improve

the signal-to-noise ratio were unsuccessful, despite good solubility in the selected solvent.
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Summary of crystallographic data

Compound Label Experiment code CCDC number
[Ba{u,-OB(Tripp)2}{OB(Tripp)2}l2 52 ELC325 2032704
[Ba{u.-OB(Fmes),}{OB(Fmes).}]. 62 ELC438 2032705
[Ba{u,-OB(Fmes),{OB(Fmes),}.thfl, 62.(thf)2 ELC392 2033287
[Ba{u2-OB(Tripp).{N(SiMes)2}]: 7 ELC326 2032706
[Ba{u2-0Si(SiMes)s}(OB{CH(SiMes)2h)]2 82 ELC530 2032707
[Ba{u2-OB(Tripp).{OSi(SiMes)s}], 9 ELC542 2032708
[Ba{u2-O(2,6-Ph,-CsHa) {OSi(SiMes)s)]: 10> ELC543 2032709
[Mgf{p2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 11, ELC71 2032710
[Ca{u2-N(SiMes),}(OB{CH(SiMes)2})]2 12, JH230 2032711
[Sr{p2-N(SiMes)2}(OB{CH(SiMes)2}2)] 13, JH235 2033281
{(Me3Si),CH},BOH nia ELCO1 2032967
(Tripp).BOH n/a ELCBA4 2032712
[Bas(O){OB(mes)2}e] n/a ELC238 2033317

[Ba{p2-OB(Tripp)2H{OB(Tripp)2}]2 (52): CCDC 2032704. (Ci20 Hies B4 Baz O4, 2(C7 Hg)); M = 2192.85. D8 VENTURE
Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T = 150(2) K; triclinic P -1 (1.T. #2), a = 13.6956(10), b = 14.2334(11), c = 18.4299(14) A, a = 110.145(2),
B =93.967(3), y = 109.441(3) °, V = 3111.2(4) A%. 2 =1, d = 1.170 g.cm?, u = 0.679 mm™. The structure was solved by
dual-space algorithm using the SHELXT program,*4 and then refined with full-matrix least-squares methods based
on F? (SHELXL).™® All non-hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were
finally included in their calculated positions and treated as riding on their parent atom with constrained thermal parameters.
A final refinement on F? with 14243 unique intensities and 674 parameters converged at wR(F?) = 0.0660 (R(F) = 0.0266)

for 13215 observed reflections with | > 2o(1).

[Ba{p2-OB(Fmes)2}{OB(Fmes)2}]2 (62): CCDC 2032705. (C3s Hg B, Ba Fzs O2); M = 1315.38. D8 VENTURE Bruker AXS
diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T = 150(2) K; triclinic P -1 (1.T. #2), a = 12.2726(11), b = 14.1399(13), ¢ = 14.4862(13) A, a = 110.717(3),
B =105.629(3), y = 100.315(3) °, V = 2156.8(3) A3. Z = 2, d = 2.025 g.cm?, p = 1.113 mm. The structure was solved by
dual-space algorithm using the SHELXT program,*4 and then refined with full-matrix least-squares methods based
on F? (SHELXL).*! All non-hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were
finally included in their calculated positions and treated as riding on their parent atom with constrained thermal parameters.
A final refinement on F? with 9859 unique intensities and 694 parameters converged at wR(F?) = 0.1191 (R(F) = 0.0498)

for 8671 observed reflections with | > 20(1).

[Ba{u2-OB(Tripp)2}{N(SiMes)2}]2 (72): CCDC 2032706. (C7, Hizs B2 Bay, N2 O Sis); M = 1462.42. D8 VENTURE Bruker
AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T = 150(2) K; triclinic P -1 (1.T. #2), a = 11.2269(11), b = 13.8992(12), ¢ = 15.0075(14) A, a = 97.719(3),
B =106.189(3), y = 104.324(3) °, V = 2126.4(3) A3. Z = 1, d = 1.142 g.cm?, p = 1.014 mm. The structure was solved by
dual-space algorithm using the SHELXT program,*4 and then refined with full-matrix least-squares methods based
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on F? (SHELXL).® The contribution of the disordered solvents to the calculated structure factors was estimated following
the BYPASS algorithm,[*® implemented as the SQUEEZE option in PLATON.'1 A new data set, free of solvent
contribution, was then used in the final refinement. All non-hydrogen atoms were refined with anisotropic atomic
displacement parameters. H atoms were finally included in their calculated positions and treated as riding on their parent
atom with constrained thermal parameters. A final refinement on F? with 9680 unique intensities and 397 parameters
converged at wR(F?) = 0.0563 (R(F) = 0.0264) for 8490 observed reflections with | > 2a(l).

[Ba{p2-OSi(SiMes)s}(OB{CH(SiMes)2}2)]2 (82): CCDC 2032707. (Cas Hizo B2 Baz Os Siie); M = 1493.23. D8 VENTURE
Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T= 150 K; monoclinic P 2,/n (L.T. #14), a = 19.7976(18), b = 28.577(3), ¢ = 44.682(4) A, B =
92.225(3) °, V = 25260(4) A3. Z =12, d = 1.178 g.cm?, y = 1.188 mm™. The structure was solved by dual-space algorithm
using the SHELXT program,i*4 and then refined with full-matrix least-squares methods based on F? (SHELXL).S All non-
hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were finally included in their
calculated positions and treated as riding on their parent atom with constrained thermal parameters. A final refinement
on F? with 57323 unique intensities and 1826 parameters converged at wR(F?) = 0.1151 (R(F) = 0.0582) for 43841

observed reflections with | > 2o(l).

[Ba{p2-OB(Tripp)2H{OSi(SiMes)s}]2 (92). CCDC 2032708. (C7s Hias B2 Ba, O, Sig); M = 1668.96. D8 VENTURE Bruker
AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T = 150 K; triclinic P -1 (L.T. #2), a = 12.613(2), b = 14.978(3), ¢ = 15.260(3) A, a = 114.853(6), B =
113.720(6), y = 90.932(7) °, V = 2334.5(7) A%. Z = 1, d = 1.187 g.cm?, p = 0.981 mm%. The structure was solved by dual-
space algorithm using the SHELXT program,*¥ and then refined with full-matrix least-squares methods based
on F? (SHELXL).! All non-hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were
finally included in their calculated positions and treated as riding on their parent atom with constrained thermal parameters.
A final refinement on F2 with 15035 unique intensities and 211 parameters converged at wR(F?) = 0.3057 (R(F) = 0.1271)

for 12822 observed reflections with | > 2o(1).

[Ba{p2-O(2,6-Ph2-CeH3)}{OSi(SiMes)s}]2 (102): CCDC 2032709. (Css Hgo Ba, O4 Sis); M = 1292.58. D8 VENTURE Bruker
AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T = 150 K; monoclinic P 2:/c (I.T. #14), a = 12.5058(14), b = 13.4796(16), c = 18.995(2) A, B =
99.327(5) °, V = 3159.8(6) A%. Z =2, d = 1.359 g.cm™3, p = 1.429 mm™. The structure was solved by dual-space algorithm
using the SHELXT program,™# and then refined with full-matrix least-squares methods based on F? (SHELXL).*® All non-
hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were finally included in their
calculated positions and treated as riding on their parent atom with constrained thermal parameters. A final refinement
on F? with 7237 unique intensities and 316 parameters converged at wR(F?) = 0.0672 (R(F) = 0.0241) for 6209 observed
reflections with | > 20(l).

[Sr{p2-N(SiMe3s)2}(OB{CH(SiMes)2}2)]2 (132): CCDC 2033281. (CioH112B2N.0,Si1,Sr,); M = 1187.25. D8 VENTURE
Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer
monochromator), T = 150 K; monoclinic P 2i/c (1.T. #14), a = 18.665(6), b = 17.075(5), ¢ = 23.410(5) A, 8 = 109.580(11) °,
V =7029(3) A%. Z = 4, d = 1.122 g.cm®, y = 1.751 mm. The structure was solved by dual-space algorithm using the
SHELXT program,*4 and then refined with full-matrix least-squares methods based on F? (SHELXL).[*®! All non-hydrogen
atoms were refined with anisotropic atomic displacement parameters. H atoms were finally included in their calculated
positions and treated as riding on their parent atom with constrained thermal parameters. A final refinement on F? with
15885 unique intensities and 585 parameters converged at wRr? = 0.0729 (Rr = 0.0392) for 10718 observed reflections
with | > 20(l).
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[Ba{p2-OB(Fmes)2}{OB(Fmes)z2}]2 (62.(thf)2): CCDC 2033287. (Cgo Hzz B4 Ba, F72 Og, 2(Cs Ha F2)); M = 3003.16. D8
VENTURE Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A,
multilayer monochromator), T = 150(2) K; monoclinic P 2:/n (I.T. #14), a = 16.9060(12), b = 16.5122(11), ¢ = 18.7667(11)
A, B =93.944(2) °, V = 5226.4(6) A3. Z = 2,d = 1.908 g.cm?3, y = 0.938 mm™. The structure was solved by dual-space
algorithm using the SHELXT program,*4 and then refined with full-matrix least-squares methods based
on F? (SHELXL).*8! All non-hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were
finally included in their calculated positions and treated as riding on their parent atom with constrained thermal parameters.
A final refinement on F? with 11863 unigue intensities and 790 parameters converged at wR(F?) = 0.1337 (R(F) = 0.0548)

for 9854 observed reflections with | > 2o (l).

Figure S46. ORTEP representation of the molecular structure of [Ba{u2-OB(Fmes)2}{OB(Fmes)z}.thf]z (62.(thf)2). Ellipsoids drawn at the 50%
probability level. H atoms omitted for clarity. Only the most representative Ba---F interactions are depicted. Selected interatomic distances (A):
Bal-O1 = 2.735(4), Bal-O11 = 2.598(3), Bal-O11' = 2.735(3), Bal-O51 = 2.460(3), Bal-F46 = 2.948(3), Bal-F48 = 3.002(3).
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[Mg{u2-N(SiMe3)2} (OB{CH(SiMes)z2}2)]2 (112): CCDC 2032710. (Cao H112 B2 Mgz N2 O Sii2); M = 1060.63. D8 VENTURE
Bruker AXS diffractometer, Mo-Ka radiation (A = 0.71073 A), T = 150 K; triclinic P -1 (I.T. #2), a = 9.6510(9), b =
17.1927(14), ¢ = 21.6649(16) A, a = 110.468(3), B = 96.356(3), y = 98.758(3) °, V = 3276.0(5) A3. Z =2, d = 1.075 g.cmr
8, u=0.287 mm™. The structure was solved by dual-space algorithm using the SHELXT program,i*4 and then refined with
full-matrix least-squares methods based on F? (SHELXL).['®! All non-hydrogen atoms were refined with anisotropic atomic
displacement parameters. H atoms were finally included in their calculated positions. A final refinement on F? with 14872
unique intensities and 571 parameters converged at wR(F?) = 0.2791 (R(F) = 0.1081) for 12537 observed reflections
with | > 20(l).

Si21

Figure S47. ORTEP representation of the molecular structure of [Mg{u2-N(SiMes)2}(OB{CH(SiMe3s)2}2)]2 (112). Ellipsoids drawn at the 50% probability
level. H atoms omitted for clarity. Selected interatomic distances (A): Mg1-N1 = 2.107(4), Mg1-N11 = 2.117(4), Mg1-021 = 1.857(3), Mg2-N1 =
2.132(4), Mg2-N11 = 2.122(4), Mg2-041 = 1.863(3), 021-B22 = 1.341(5), 041-B42 = 1.351(5). Selected angles (°): B22-021-Mg1 = 157.4(3), B42-
041-Mg2 = 158.3(3), N1-Mg1-N11 = 91.87(15), N1-Mg1-021 = 131.46(16), N11-Mg1-021 = 136.67(15), N1-Mg2-N11 = 91.05(15), N1-Mg2-041 =
137.88(15), N11-Mg2-041 = 130.92(16), 021-B22-C21 = 119.5(4), 021-B22-C31 = 120.9(4), C21-B22-C31 = 119.6(3), 041-B42-C41 = 118.2(4),
041-B42-C51 = 121.0(4), C41-B42-C51 = 120.8(3), Mg1-N1-Mg2 = 88.52(14), Mg1-N11-Mg2 = 88.52(14).



[Ca{u2-N(SiMes)2}(OB{CH(SiMes)2}2)]2 (122): CCDC 2032711. (CaoH112B2Ca,N,0,Si12); M = 1092.17. A suitable crystal
for X-ray diffraction single crystal experiment (colourless prism, dimensions = 0.460 x 0.240 x 0.130 mm) was selected
and mounted with a cryoloop on the goniometer head of a D8 VENTURE Bruker AXS diffractometer equipped with a
(CMOS) PHOTON 100 detector, using Mo-Ka radiation (A = 0.71073 A, multilayer monochromator) at T = 150 K. The
crystal structure has been described in triclinic symmetry and P -1 (I.T. #2) space group. Cell parameters have been
refined as follows: a = 13.2241(8), b = 13.8604(10), ¢ = 18.8414(14) A, a = 96.745(3), B = 91.942(2), y = 92.818(2) °, V =
3422.7(4) A3. Number of formula unit Z is equal to 2 and calculated density d and absorption coefficient u values are 1.060
g.cm™ and 0.406 mm respectively. The structure was solved by dual-space algorithm using the SHELXT program,i*4 and
then refined with full-matrix least-squares methods based on F? (SHELXL).* All non-hydrogen atoms were refined with
anisotropic atomic displacement parameters. H atoms were finally included in their calculated positions and treated as
riding on their parent atom with constrained thermal parameters. A final refinement on F? with 15653 unique intensities
and 577 parameters converged at wRF? = 0.0714 (Rr = 0.0289) for 13161 observed reflections with | > 2o(l).

Figure S48. ORTEP representation of the molecular structure of [Ca{u2-N(SiMe3)2}(OB{CH(SiMes)2}2)]2 (122). Ellipsoids drawn at the 50% probability
level. H atoms omitted for clarity. Selected interatomic distances (A): Cal-N1 = 2.4399(11), Cal-N11 = 2.4467(11), Cal-021 = 2.1209(9), Ca2-N1
=2.4471(11), Ca2-N11 = 2.4499(11), Ca2-041 = 2.1228(10), 021-B22 = 1.3353(17), 041-B42 = 1.3376(18). Selected angles (°): B22-021-Cal =
178.65(9), B42-041-Ca2 = 178.92(10), N1-Cal-N11 = 87.44(4), N1-Cal-021 = 136.30(4), N11-Cal-021 = 136.22(4), N1-Ca2-N11 = 87.21(4), N1-
Ca2-041 = 137.32(4), N11-Ca2-041 = 135.47(4), 021-B22-C23 = 121.90(12), 021-B22-C30 = 122.17(12), C23-B22-C30 = 115.93(11), O41-B42-
C43 =122.15(12), 041-B42-C50 = 122.14(12), C43-B42-C50 = 115.71(11), Cal-N1-Ca2 = 92.79(4), Cal-N11-Ca2 = 92.56(4).

36



{(MesSi)2CH}2BOH: CCDC 2032967. (C14 H3g B O Sis); M = 346.62. D8 VENTURE Bruker AXS diffractometer, Mo-Ka
radiation (A = 0.71073 &), T = 150(2) K; monoclinic P 2i/c (I.T. #14), a = 15.3175(6), b = 10.7879(4), ¢ = 14.5323(5) A, B
=110.8340(10) °, V = 2244.36(14) A%. Z = 4, d = 1.026 g.cm?3, p = 0.261 mm™.. The structure was solved by dual-space
algorithm using the SHELXT program,**l and then refined with full-matrix least-square methods based on F? (SHELXL-
2014).13 All non-hydrogen atoms were refined with anisotropic atomic displacement parameters. Except 1 linked hydrogen
atoms (H2) that was introduced in the structural model through Fourier difference maps analysis, H atoms were finally
included in their calculated positions. A final refinement on F? with 5134 unique intensities and 190 parameters converged
at wR(F?) = 0.0726 (R(F) = 0.0297) for 4285 observed reflections with | > 2a(l).

Figure S49. ORTEP representation of the molecular structure of {(MesSi)2CH}.BOH. Ellipsoids drawn at the 50% probability level. Most H atoms
omitted for clarity. Selected interatomic distances (A): B1-C11 = 1.5757(18), B1-C21 = 1.5727(18), B1-0O2 = 1.3805(17). Selected angles (°):C11-
B1-C21 = 123.38(11), C11-B1-02 = 121.44(11), C21-B1-02 = 115.17(11).
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(mes)2BOH: Cis Ha3 B O; M = 266.17. D8 VENTURE Bruker AXS diffractometer. Mo-Ka radiation (A = 0.71073 A), T =
150 K; monoclinic C 2/c (I.T. #15), a = 22.910(3), b = 15.2485(19), ¢ = 20.597(3) A, B = 119.520(5) °, V = 6261.1(15)
A3 z= 16,d= 1129 g.cm?3 u = 0.067 mm?. The structure was solved by dual-space algorithm using
the SHELXT program,*¥ and then refined with full-matrix least-squares methods based on F? (SHELXL).*SI All non-
hydrogen atoms were refined with anisotropic atomic displacement parameters. Except oxygen linked hydrogen atoms
that were introduced in the structural model through Fourier difference maps analysis, H atoms were finally included in
their calculated positions and treated as riding on their parent atom with constrained thermal parameters. A final refinement
on F2 with 7169 unique intensities and 385 parameters converged at wR(F?) = 0.1225 (R(F) = 0.0504) for 5207 observed

reflections with | > 2o(l).

This compound is already referenced as FIBYIY in the CCDC database.*8!

0O21a

B2

O1a

Figure S50. ORTEP representation of the molecular structure of (mes).BOH. Ellipsoids drawn at the 50% probability level. H atoms omitted for
clarity. Selected interatomic distances (A): B2-C3 = 1.582(2), B2-C12 = 1.583(2), B2-01 = 1.359(2), B22-C23 = 1.586(2), B22-C32 = 1.577(2), B22-
021 = 1.361(2). Selected angles (°):C3-B2-C12 = 126.26(13), C3-B2-0O1 = 117.56(14), C12-B2-O1 = 116.17(14), C23-B22-C32 = 125.74(13), C23-
B22-021 = 116.66(14), C32-B22-021 = 117.58(14).
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(Tripp)2BOH: CCDC 2032712 (C3o Ha7 B O); M = 434.48. D8 VENTURE Bruker AXS diffractometer equipped with a
(CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer monochromator), T= 150(2) K;
monoclinic P 2:/c (I.T. #14), a = 10.6814(10), b = 22.201(2), ¢ = 12.5447(10) A, B = 105.368(3) °, V = 2868.4(4) A3. Z =
4, d =1.006 g.cm™, y = 0.058 mm. The structure was solved by dual-space algorithm using the SHELXT program,i** and
then refined with full-matrix least-squares methods based on F? (SHELXL).!*! All non-hydrogen atoms were refined with
anisotropic atomic displacement parameters. H atoms were finally included in their calculated positions and treated as
riding on their parent atom with constrained thermal parameters. A final refinement on F? with 6333 unique intensities and
291 parameters converged at wR(F?) = 0.2321 (R(F) = 0.0939) for 4329 observed reflections with | > 2o(l).

Figure S51. ORTEP representation of the molecular structure of (Tripp).BOH. Ellipsoids drawn at the 50% probability level. H atoms omitted for
clarity. Only the most components of disordered aromatic and 'Pr groups are depicted. Selected interatomic distances (A): B1-C11A = 1.581(4), B1-
C31 =1.591(3), B1-02 = 1.360(3). Selected angles (°): C11A-B1-C31 = 124.6(2), C11A- B1-02 = 115.8(2), C31-B1-02 = 119.6(2).
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(Fmes)2BOH: Ci3 Hs B F15 O; M = 590.03. D8 VENTURE Bruker AXS diffractometer equipped with a (CMOS) PHOTON
100 detector, Mo-Ka radiation (A = 0.71073 A, multilayer monochromator), T = 150(2) K; triclinic P -1 (I.T. #2), a =
9.1210(10), b = 10.1290(10), ¢ = 12.5076(13) A, a = 112.521(4), B = 99.951(4), y = 102.629(4) °, V = 998.51(18) A3. Z =
2,d =1.962 g.cm?, u=0.236 mm™. The structure was solved by dual-space algorithm using the SHELXT program,i*4 and
then refined with full-matrix least-squares methods based on F? (SHELXL).!*! All non-hydrogen atoms were refined with
anisotropic atomic displacement parameters. H atoms were finally included in their calculated positions and treated as
riding on their parent atom with constrained thermal parameters. A final refinement on F? with 4585 unique intensities and
354 parameters converged at wR(F?) = 0.1138 (R(F) = 0.0437) for 4068 observed reflections with | > 2a(l).

This compound is already referenced as UMUHAL (deposition CCDC 217588) in the CCDC database.*)

Figure S52. ORTEP representation of the molecular structure of (Fmes).BOH. Ellipsoids drawn at the 50% probability level. Most H atoms omitted
for clarity. Only the most components of the p-CF3 group is depicted. Selected interatomic distances (A): B1-C1 = 1.600(2), B1-C21 = 1.612(2), B1-
01 = 1.334(2). Selected angles (°):C1-B1-C21 = 125.76(14), C1-B1-01 = 112.75(14), C21-B1-01 = 121.49(15).
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{(CeFs5)2BOH}s: Css H3 B3 F30 O3; M = 1085.81. D8 VENTURE Bruker AXS diffractometer, Mo-Ka radiation (A = 0.71073
A), T =150(2) K; monoaclinic P 2;/c (I.T. #14), a = 19.528(2), b = 12.9576(16), ¢ = 14.6765(16) A, B = 98.514(5) °, V =
3672.8(8) A%.Z= 4,d= 1.964 g.cm?®, py = 0.226 mm™. The structure was solved by dual-space algorithm using
the SHELXT program,i*4 and then refined with full-matrix least-square methods based on F? (SHELXL-2014).1%! All non-
hydrogen atoms were refined with anisotropic atomic displacement parameters. The 3 linked hydrogen atoms were
introduced in the structural model through Fourier difference maps analysis. A final refinement on F? with 8398 unique
intensities and 658 parameters converged at wR(F?) = 0.1635 (R(F) = 0.0681) for 5563 observed reflections with | > 20().

This compound is already referenced as BAVJIS in the CCDC database.?"!

Figure S53. ORTEP representation of the molecular structure of {(CsFs)2BOH}s. Ellipsoids drawn at the 50% probability level. Selected interatomic
distances (A): B1-C1 = 1.608(4), B1-C7 = 1.619(4), B1-O1 = 1.524(4), B1-0O3 = 1.524(4), B2-C13 = 1.617(5), B2-C19 = 1.616(4), B2-O1 = 1.517(4),
B2-02 = 1.521(4), B3-C25 = 1.616(5), B3-C31 = 1.630(5), B3-02 = 1.520(4), B3-03 = 1.524(4). Selected angles (°): 01-B1-03 = 101.30(2), O1-
B1-C1 = 109.10(2), 03-B1-C1 = 109.50(2), O1-B1-C7 = 110.90(2), O3-B1-C7 = 111.30(2), C1-B1-C7 = 114.00(2),01-B2-0O2 = 102.00(2), O1-B2-
C19 = 110.30(2), 02-B2-C19 = 109.70(2), O1-B2-C13 = 111.10(2), 02-B2-C13 = 110.50(2), C19-B2-C13 = 112.80(2), 02-B3-03 = 101.10(2), O2-
B3-C25 = 110.00(2), 03-B3-C25 = 109.60(3), O2-B3-C31 = 109.50(3), 03-B3-C31 = 109.30(3), C25-B3-C31 = 116.20(3).
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[Bas(O){OB(mes)2}s]: CCDC 2033317. (C10s His2 Bs Bas O7); M = 2156.35. D8 VENTURE Bruker AXS diffractometer Mo-
Ka radiation (A = 0.71073 A), T = 150 K; trigonal R -3 (I.T. #148), a = 21.6204(14), ¢ = 43.636(5) A, V = 17665(3) A%. Z =
6, d =1.216 g.cm?, y = 1.365 mm. The structure was solved by dual-space algorithm using the SHELXT program,i* and
then refined with full-matrix least-squares methods based on F? (SHELXL).!** The contribution of the disordered solvents
to the calculated structure factors was estimated following the BYPASS algorithm,!*®l implemented as
the SQUEEZE option in PLATON.7 A new data set, free of solvent contribution, was then used in the final refinement. All
non-hydrogen atoms were refined with anisotropic atomic displacement parameters. H atoms were finally included in their
calculated positions and treated as riding on their parent atom with constrained thermal parameters. A final refinement
on F2 with 8982 unique intensities and 388 parameters converged at wR(F?) = 0.1152 (R(F) = 0.0471) for 7039 observed

reflections with | > 2o(l).

Figure S54. ORTEP representation of the molecular structure of [Bas(O){OB(mes)2}s]. H atoms and Me groups omitted for clarity. Ellipsoids drawn
at the 50% probability level. Selected interatomic distances (A): Ba1-01 = 2.687(3), Ba1-0O1' = 2.575(3), Ba1l-021 = 2.596(3), Ba1l-051 = 2.4768(17),
Ba2-021 = 2.653(3), Ba2-021' = 2.653(3), Ba2-021' = 2.653(3), Ba2-051 = 2.461(5).
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72 1*

Figure S55. DFT-optimised structures of the [Ba(u2-X1)(X2)]2 complexes 22, 42, 72 and of their [Ba(u2-X2)(X1)]2 isomers 22% 42% 72*.
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Figure S56. DFT-optimised structures of the [Ba(u2-X1)(X2)]2 complexes 82, 92,102 and of their [Ba(pz-X2)(X1)]2 isomers 82*, 92%, 102*.
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Figure S57. Kohn-Sham MO diagrams of the free ligands.

45



Detail of DFT calculations

Geometry optimisations at the density functional theory (DFT) level were performed with the Gaussian16 package.?Y The
PBEO functional® was used together with the general triple-& polarised Def2-TZVP basis set from EMSL basis set
exchange library.?® Grimme’s 3-parameter empirical dispersion correction (DFT-D3)P4 were also applied. Analytical
calculations of the vibrational frequencies were performed on all the optimised geometries to verify that these structures
are local minima on the potential energy surface. Natural orbital atomic (NAO) populations were computed with the NBO6.0

program.[?3]
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