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S1. 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). Cal,, Srl, and Bal, beads
(99.999%, Aldrich) were used as purchased. Solvents (thf, Et,O, pentane and toluene) were purified and
dried (water contents all in the range 1-5 ppm) over alumina columns (MBraun SPS). Thf was further
distilled under argon from Na/benzophenone prior to use. 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),},.(thf);]' and [Ae{N(SiMes),},],> precursors were prepared
following a published literature procedure. All NMR spectra were recorded with Bruker AM-400 or
AM-500 spectrometers; assignment of the resonances was assisted by 1D ('H, *C {'H}) and 2D (COSY,
HMBC, and HSQC) NMR experiments. Elemental analysis is provided for the proligands; attempts to

obtain the reliable combustion analysis for the complexes were not successful (see Fig. S1).

{(N204)Ar,0,}H, (3-H,): Formaldehyde (0.43 ml, 37 wt. % in /0/\——01
. . N N
H,0, 0.57 mmol) was added to a mixture of 2,4-di-tert-butyl- 10—\/0 B
phenol (0.95 g, 4.58 mmol) and 4,13-diaza-18-crown-6-ether tBu OH HO tBu
(0.60 g, 2.29 mmol) in methanol (10 ml). The mixture was tBu tBU

refluxed overnight. The volatiles were evaporated under vacuum to afford a sticky oil. Recrystallisation
from hot methanol afforded the title compound as a colourless solid. Yield: 0.71 g, 45%. It is moderately

soluble in aliphatic solvents, insoluble in diethyl ether, and dissolves well in thf and chlorinated solvents.

'"H NMR (400 MHz, C¢Ds, 298 K): 6 = 11.05 (s, 2H, OH), 7.52 (d, *Juy = 2.4 Hz, 2H, arom—H), 6.94
(d, “Jyn = 2.4 Hz, 2H, arom—H), 3.57 (s, 4H, ArCH,N), 3.44 (t, 3Jyy = 5.4 Hz, 8H, OCH,CH,0), 3.37
(s, 8H, OCH,CH,N), 2.70 (t, *Jun = 5.4 Hz, 8H, NCH,CH,0), 1.74 (s, 18H, 0-C(CH;);), 1.38 (s, 18H, p-
C(CH;);) ppm.

BC{'H} NMR (100 MHz, C¢Ds, 298 K): 0 = 155.29 (i-COH), 140.61 (p-C(CH,)3), 136.15 (0-C(CHjs)5),
123.86 (m-CH), 123.09 (m-CH), 122.47 (o-CCH,N), 71.13 (OCH,CH,0), 69.64 (OCH,CH,N), 59.95
(ArCH,N), 54.02 (NCH,CH,0), 35.41 (0-C(CHs)3), 34.39 (0-C(CHs);), 32.06 (p-C(CHs)s), 30.11 (p-
C(CHs);) ppm.

Anal. calc. for C4H7oN,Og (699.03 g.mol™): C 72.17, H 10.09, N 4.01, found C 71.8, H 10.2, N 4.1%.

HR-MS: m/z: 699.53066 [M + H] *; calc. forCy,H7oN,Og: 699.5308; m/z: 721.51261 [M + Na] *; calc.
for C42H70N206Na: 721.5125.



{(N203)Ar,0,}H, (4-H,): Formaldehyde (0.86 ml, 37 wt. % in H,O, 0——0

- S
11.45 mmol) was added to a mixture of 2,4-di-tert-butyl-phenol (1.89 N\O//N
g, 9.16 mmol) and 4,10-diaza-15-crown-5-ether (1.00 g, 4.58 mmol) g, OH HO tBu
in methanol (10 ml). The mixture was refluxed overnight. The tBu tBU

resulting heavy oil was dried out of solvent, and then recrystallised from hot methanol (reflux). Yield:

1.40 g, 47%. It shows good solubility in aliphatic solvents, diethyl ether, and chlorinated solvents.

'H NMR (400 MHz, C¢Ds, 298 K): d = 10.93 (s, 2H, OH), 7.52 (d, “Jun = 2.4 Hz, 2H, arom-H), 6.93
(d, “Jun = 2.4 Hz, 2H, arom—H), 3.46 (s, 4H, ArCH,N), 3.38 (t, Ju = 5.1 Hz, 4H, OCH,CH,0), 3.34
(s, 4H, OCH,CH,N), 3.32 (t, 3Jun = 5.4 Hz, 4H, OCH,CH,N), 2.64 (s, 4H, NCH,CH,0), 2.57 (t, 3Jus =
5.1 Hz, 4H, NCH,CH,0), 1.73 (s, 18H, p-C(CHj)s), 1.38 (s, 18H, 0-C(CH)s) ppm.

BC{'H} NMR (100 MHz, C¢Ds, 298 K): 6 = 203.72 (i-COH), 155.30 (p-CC(CHs);), 140.58 (o-
CC(CHs)3), 136.14 (0-CCH,N), 123.85 (m-CH), 123.12 (m-CH), 122.55 (m-CH), 70.85 (OCH,CH,0),
69.39 (OCH,CH,N), 68.64 (OCH,CH,N), 60.40 (ArCH,N), 54.60 (NCH,CH,0), 54.33 (NCH,CH,0),
35.38 (p-C(CHs)s), 34.39 (0-C(CH)s), 32.06 (p-C(CHs)s), 30.10 (0-C(CHs)s) ppm.

Anal. calc for C4HggN,O5(654.98 g.mol™"): C 73.35, H 10.16, N 4.28%; found C 73.1, H 10.1, N 4.2%.

HR-MS: m/z: 655.504 [M + H]*; calc for C40Hg;N,Os: 655.50445; m/z: 677.4854 [M + Na] *; calc for
C40H66N205Na: 677.48639.

{(N,0O4RF,0,}H, (5-H,): A solution of 2,2- /O/\——OI

bis(trifluoromethyl)oxirane (0.62 ml, 5.70 mmol) in diethyl ether (10  FsC Nﬁ\o o Bt N CF,
FsC —

ml) was added dropwise to a solution of 4,13-diaza-18-crown-6-ether > oH ho' ©F

(0.60 g, 2.29 mmol) in diethyl ether (10 ml) at 0 °C. The reaction mixture was warmed slowly to room
temperature and stirred for 2 days. The volatile fraction was then removed under vacuum, and the title
product was obtained as a white powder. Yield: 1.24 g, 87%. It displays excellent solubility in all

common organic solvents, including aliphatic hydrocarbons.

'H NMR (400 MHz, C¢Ds, 298 K): § = 6.63 (s, 2H, OH), 3.24 (s, 8H, OCH,CH,0), 3.16 (t, Wi = 5.2
Hz, 8H, OCH,CH,N), 2.72 (s, 4H, C(CF;),CH,), 2.47 (t, *Jun = 4.9 Hz, 8H, NCH,CH,O) ppm.

3C{1H} NMR (100 MHz, C;Ds, 298 K): 6 = 125.97 (q, lJer = 287.6 Hz, CFs), 73.62 (hept, 2Jcs = 28.5

19F {IH} NMR (376 MHz, C¢Ds, 298 K): 6 = —77.13 (s, 12F, CF;) ppm.



Anal. calc for Cy0H;0F2N,04 (622.45 g.mol™): C 38.59, H 4.86, N 4.50%, found C 40.00, H 5.02, N
4.51%.

HR-MS: m/z: 623.1985 [M + H]*; calc for C,yH3F,N,04: 623.1990; m/z: 645.18045 [M + Na]*; calc
for C20H30F12N206Na: 645.1811.

{(N,0;)RF,0,}H, (6-H,): A solution of 2,2-bis(trifluoromethyl)oxirane /0/¥OS

(1.25 ml, 11.45 mmol) in diethyl ether (10 ml) was added dropwise to a F3C \ N er,
CF

solution of 4,10-diaza-15-crown-5-ether (1.00 g, 4.58 mmol) in diethyl HO ’

ether (10 ml) at O "C. The reaction mixture was warmed slowly to room temperature and stirred for 2
days. The volatile fraction was then removed under vacuum, and the title product was obtained as a
white powder. Yield: 2.30 g, 87%. It displays excellent solubility in all common organic solvents,

including aliphatic hydrocarbons.

'H NMR (400 MHz, C¢Ds, 298 K): 8 = 6.62 (s, 2H, OH), 3.20 (s, 4H, OCH,CH,0), 3.04 (m, SH,
OCH,CH,N), 2.62 (s, 4H, C(CFs),CH,), 2.40-2.31 (m, 8H, NCH,CH,O).

BC{'H} NMR (100 MHz, C4Dg, 298 K): 6 = 125.90 (q, 'Jcr = 285.0 Hz, CF3), 73.46 (hept, 2Jcr = 28.5
Hz, C(CF;),), 70.25 (OCH,CH,0), 68.92 (OCH,CH,N), 68.49 (OCH,CH,N), 57.34 (NCH,CH,0),

9F{'H} NMR (376 MHz, C¢Ds, 298 K): 6 =—77.19 (s, 12F, CF;) ppm.

Anal. calc. for CsH,6N,05F 1, (578.4 g.mol™!): C 37.38, H 4.53, N 4.84%; found C 37.9, H4.2, N 4.9%.

HR-MS: m/z: 601.4552 [M + Na] *; calc for C;sH,sN,OsF,Na: 601.15423.

[{(N,O4)Ar,0,}Ca] (3-Ca): A solution of 3-H, (0.30 g, 0.42 _o——o0

kS
mmol) in difluorobenzene (10 ml) was added to a solution of N\Lo o Bt N
[Ca{N(SiMe;),},.(thf),] (0.22 g, 0.42 mmol) in difluorobenzene tBu O\Ca/O tBu
(15 ml). The reaction mixture was stirred for 2 h and the volatiles tBu tBu

were removed under vacuum. The resulting white powder was washed with pentane (3 x 5.0 ml) and
the product was dried under vacuum to constant weight. Yield: 0.21 g, 66%. The title compound shows
good solubility in chlorinated solvents, thf and 1,2-difluorobenzene. However, it is insoluble in aliphatic

solvents and diethyl ether.



'H NMR (400 MHz, thf-ds, 298 K): 6 = 7.02 (d, “Ju = 2.7 Hz, 2H, arom-H), 6.72 (d, “Ju = 2.6 Hz,
2H, arom—H), 4.76 (d, “Juy = 11.1 Hz, 2H, ArCH,N), 4.01-3.90 (m, 4H, OCH,CH,0), 3.72 (m, 2H,
OCH,CH,0), 3.64-3.60 (m, 4H, OCH,CH,N), 3.55-3.43 (m, 4H, OCH,CH,N), 3.41-3.31 (m, 2H,
NCH,CH,0), 3.12-3.05 (m, 2H, NCH,CH,0), 2.94 (d, *Ju = 11.2 Hz, 2H, ArCH,N), 2.76-2.53 (m, 4H,
NCH,CH,0), 2.32 (m, 2H, OCH,CH,0), 1.49 (s, 18H, p-C(CHs)3), 1.20 (s, 18H, 0-C(CHs)s) ppm.

13C{'H} NMR (100 MHz, thf-ds, 298 K): d = 167.76 (i-CO), 134.99 (p-C(CHs)3), 130.20 (0-CC(CHs)s),
127.11 (m-CH), 124.77 (0-CCH,N), 123.33 (m-CH), 71.90 (OCH,CH,N), 70.62 (OCH,CH,N), 69.41
(NCH,CH,0), 69.35 (OCH,CH,0), 64.99 (ArCH,N), 57.81 (OCH,CH,0), 50.79 (NCH,CH,0), 35.79
(p-C(CHs)3), 34.38 (0-C(CHs)s), 32.80 (0-C(CHs)s), 30.49 (p-C(CHs)s) ppm.

[{(N;OyAr,0,}Sr] (3-Sr): Following the same protocol O/\#O\L
—
described for 3-Ca, the complex 3-Sr was obtained by reacting NI IN
.y . 0——0
(0.30 g, 0.42 mmol) of 3-H, in difluorobenzene (10 ml) with a tsu{éo\ /O\%}tsu
Sr
solution of [Sr{N(SiMej),},.(thf),] (0.24 g, 0.42 mmol) in {Bu B

difluorobenzene (10 ml). The title compound was obtained as a white powder. Yield: 0.25 g, 73%. It is
insoluble in aliphatic solvents and diethyl ether; yet, it presents good solubility in chlorinated solvents,

thf, and 1.2-difluorobenzene.

"H NMR (400 MHz, CD,Cl, 298 K): 6 = 7.10 (m, 2H, arom—H), 6.82 (m, 2H, arom—H), 4.29 (d, */yu =
11.3 Hz, 2H, ArCH,N), 3.93 —3.76 (m, 2H, OCH,CH,0), 3.70 —3.40 (m, 12H, overlapping OCH,CH,N
& NCH,CH,0), 3.12 (m, 2H, OCH,CH,0), 3.04 (d, “Juy = 10.8 Hz, 2H, ArCH,N), 3.00 — 2.85 (m, 2H,
OCH,CH,0), 2.77 — 2.53 (m, 2H, OCH,CH,0), 2.66 — 2.55 (m, 2H, NCH,CH,0), 2.48 — 2.35 (m, 2H,
NCH,CH,0), 1.48 (s, 9H, p-C(CHs)3), 1.45 (s, 9H, p-C(CHs)3), 1.25 (s, 18H, 0-C(CHs;);) ppm.

BC{'H} NMR (100 MHz, CD,Cl,, 298 K): 0 = 166.90 (i-CO), 136.13 (p-CC(CH;);), 135.83 (p-
CC(CHs)3), 130.96 (0-CC(CHj)3), 130.62 (0-CC(CHj);), 127.32 (0-CCH;N), 124.39 (0-CC(CH,)s),
123.67 (m-CH), 123.60 (m-CH), 71.44 (OCH,CH,N), 70.38 (OCH,CH,N), 69.37 (NCH,CH,0), 69.08
(OCH,CH,0), 68.42 (OCH,CH,0), 64.58 (ArCH;N), 58.78 (NCH,CH,0), 57.52 (NCH,CH,0), 54.53
(OCH,CH,0), 50.22 (NCH,CH,0), 35.65 (p-C(CHjs)3), 34.11 (0-C(CHs)3), 32.40 (0-C(CHj;);), 30.10
(p-C(CHs);) ppm.

[{(N,O4)Ar,0,}Ba] (3-Ba): Following the same protocol O——0

—
described for 3-Ca, the complex 3-Ba was obtained by reacting NI }N
0———0
(0.30 g, 0.42 mmol) of 3-H, in difluorobenzene (10 ml) with a tBudo\ /O\%}tsu
Ba
solution of [Ba{N(SiMe;),},.(thf),] (0.26 g, 0.42 mmol) in tBu {BU



difluorobenzene (10 ml). The title compound was obtained as a white powder. Yield: 0.26 g, 73%. The

title compound was only soluble in chlorinated solvents.

'H NMR (400 MHz, CD,Cl, 298 K): 6 = 7.09 (m, 2H, arom—H), 6.82 (m, 2H, arom—H), 3.80 (m, 2H,
ArCH,N), 3.51-3.41 (m, 16H, overlapping OCH,CH,0 & OCH,CH,N), 331 (d, %i = 7.2 Hz, 2H,
NCH,CH,0), 3.00 (d, “Juyy = 10.3 Hz, 2H, ArCH,N), 2.95 (m, 2H, NCH,CH,0), 2.51 (m, 4H,
NCH,CH,0), 1.44 (s, 6H, p-C(CHs)s), 1.41 (s, 12H, p-C(CHs)s), 1.25 (s, 12H, 0-C(CHy)s), 1.23 (s, 6H,
0-C(CHs);) ppm.

BC{'H} NMR (100 MHz, CD,Cl, 298 K): 6 = 166.31 (i-CO), 136.82 (p-CC(CHs)3), 136.56 (p-
CC(CHs);), 130.79 (0-CC(CHs)s), 130.45 (0-CC(CHs)s), 127.28 (0-CCH,N), 126.71 (0-CCH,N),
124.65 (m-CH), 123.86 (m-CH), 123.74 (m-CH), 123.49 (m-CH), 70.34 (OCH,CH,0), 70.27
(OCH,CH,N), 70.02 (OCH,CH,N), 59.13 (ArCH,N), 58.59 (OCH,CH,N), 35.63 (p-C(CHs)3), 34.08 (o-
C(CHs)3), 32.42 (0-C(CHs)s), 30.41 (p-C(CHs)s) ppm.

[{(N,O3)Ar,0,}Ca] (4-Ca): Following the same protocol

described for 3-Ca, the complex 4-Ca was obtained by reacting N< /,?

(0.30 g, 0.46 mmol) of 4-H, in diethyl ether (10 ml) with a solution <§ © %}
tBu O\Ca -0 tBu

of [Ca{N(SiMe;), },.(thf),] (0.23 g, 0.46 mmol) in diethyl ether (10 Bu B

ml). Yield: 0.24 g, 75%. The title compound shows poor solubility in aliphatic solvents and high

solubility in thf and chlorinated solvents.

'H NMR (400 MHz, thf-ds 298 K): 3 = 7.03 (d, *Jyus = 2.8 Hz, 2H, arom-H), 6.73 (d, “Jyu = 2.7 Hz, 2H,
arom—H), 4.04 (d, “Jyy = 11.2 Hz, 2H, ArCH,N), 3.86-3.65 (m, 8H, OCH,CH,N), 3.55 (m, 2H,
OCH,CH,0), 3.33 (m, 2H, OCH,CH,0), 3.24 (d, “Juu = 11.3 Hz, 2H, ArCH,N), 3.01 (m, 2H,
NCH,CH,0), 2.77 (m, 2H, NCH,CH,0), 2.63 (m, 2H, NCH,CH,0), 2.51 (m, 2H, NCH,CH,0), 1.40
(s, 18H, p-C(CH)3), 1.23 (s, 18H, 0-C(CH)3) ppm.

BCH} NMR (100 MHz, thf-dg, 298 K): 6 = 167.33 (i-CO), 136.25 (p-CC(CHs)3), 130.65 (o-
CC(CHy)), 12622 (0-CCH,N), 123.67 (m-CH), 123.64 (m-CH), 70.47 (OCH,CH,0), 70.17
(OCH,CH,0), 68.50 (OCH,CH,N), 66.49 (OCH,CH,N), 63.20 (ArCH,N), 55.15 (NCH,CH,0), 52.14
(NCH,CH,0), 36.04 (p-C(CHs)3), 34.42 (0-C(CHs)s), 32.81 (0-C(CHs)3), 30.92 (p-C(CHs)s) ppm.

[{(N,O3)Ar,0,}Sr] (4-Sr): Following the same protocol described 0——0

for 3-Ca, the complex 4-Sr was obtained by reacting (0.30 g, 0.46 N/\o/[?

mmol) of 4-H, in diethyl ether (10 ml) with a solution of B o O%}tsu
tBu tBu

7



[Sr{N(SiMes),},.(thf),] (0.25 g, 0.46 mmol) in diethyl ether (10 ml). Yield: 0.23 g, 68%. The title

compound is quite soluble in thf and chlorinated solvents, and insoluble in aliphatic solvents.

"H NMR (400 MHz, thf-dg 298 K): 6 = 7.02 (d, “Jyy = 2.7 Hz, 2H, arom—H), 6.70 (d, *Jyy = 2.7 Hz, 2H,
arom—H), 3.94 (d, “Juy = 10.8 Hz, 2H, ArCH,N), 3.72 (m, 2H, OCH,CH,0), 3.54 (m, 8H, OCH,CH,N),
3.15(d, “Jyn = 10.3 Hz, 2H, ArCH,N), 3.11-3.06 (m, 2H, OCH,CH,0), 2.99 (m, 2H, NCH,CH,0), 2.65
(m, 2H, NCH,CH,0), 2.53 (m, 2H, NCH,CH,0), 2.37 (m, 2H, NCH,CH,0), 1.46 (s, 18H, p-C(CHs);),
1.21 (s, 18H, 0-C(CHs;)3) ppm.

BC{'H} NMR (100 MHz, thf-dg, 298 K): § = 168.12 (i-CO), 136.04 (p-CC(CHs)s), 129.80 (o-
CC(CHs)), 126.75 (0-CCH,N), 12428 (m-CH), 123.42 (m-CH), 71.09 (OCH,CH,0), 70.36
(OCH,CH,0), 70.01 (OCH,CH,N), 65.52 (ArCH,N), 53.35 (NCH,CH,0), 36.18 (p-C(CHs)3), 34.37 (o-
C(CHs)3), 32.83 (0-C(CHs)s), 30.77 (p-C(CHs)3) ppm.

[{(N,O;)Ar,0,}Ba] (4-Ba): Following the same protocol 0—~—o
described for 3-Ca, the complex 4-Ba was obtained by reacting N/ |\7
L . . o
(0.22 g, 0.33 mmol) of 4-H, in diethyl ether (10 ml) with a solution {g %}
tBu O\Ba -0 tBu
of [Ba{N(SiMe;),},.(thf),] (0.20 g, 0.33 mmol) in diethyl ether (10 Bu By

ml). Yield 0.18 g, 68%. The title compound presents high solubility in difluorobenzene, thf and

chlorinated solvents. It is mostly insoluble in diethyl ether and aliphatic solvents.

"H NMR (400 MHz, thf-dg 298 K): 6 = 7.03 (d, “Jyy = 2.6 Hz, 2H, arom—H), 6.71 (d, *Jyy = 2.7 Hz, 2H,
arom—H), 3.86 (s, 2H, ArCH,N), 3.71 (t, *Jyy = 10.1 Hz, 2H, OCH,CH,0), 3.60 (s, 2H, OCH,CH,0),
3.56 (s, 2H, OCH,CH,N), 3.54-3.41 (m, 4H, OCH,CH,N), 3.09 (m, 4H, overlapping ArCH,N &
OCH,CH,N), 2.95 (t, 3Juy = 12.2 Hz, 2H, NCH,CH,0), 2.67-2.49 (m, 4H, NCH,CH,0), 2.37 (d, *Jun
— 13.9 Hz, 2H, NCH,CH,0), 1.46 (s, 18H, p-C(CHa)3), 1.21 (s, 18H, 0-C(CHs)s) ppm.

BC{'H} NMR (100 MHz, thf-dg, 298 K): § = 167.80 (i-CO), 135.82 (p-CC(CHs)s), 130.02 (o-
CC(CHy)), 127.04 (0-CCH,N), 12423 (m-CH), 123.45 (m-CH), 71.09 (OCH,CH,0), 70.77
(OCH,CH,0), 70.29 (OCH,CH,N), 68.14 (OCH,CH,N), 65.31 (ArCH,N), 57.99 (NCH,CH,0), 53.15
(NCH,CH,O0), 36.09 (p-C(CHs)3), 34.39 (0-C(CHs)s), 32.83 (0-C(CHs)s), 30.71 (p-C(CHs)s) ppm.

[{(N,04)RF,0,}Ca] (5-Ca): A solution of 5-H, (0.30 g, 0.48 mmol) in _o——o0

diethyl ether (15 ml) was added to a solution of [Ca{N(SiMe;),},.(thf),] fc >LN 101\/0 IN .

(0.24 g, 0.48 mmol) in diethyl ether (15 ml). The reaction mixture was FsC O\C __—0" TR
a

stirred for 2 h and the volatiles were removed under vacuum. The



resulting white powder was washed with pentane (3 x 10 ml) and the product was completely dried
under vacuum. Yield: 0.23 g, 72%. The title compound is insoluble in aliphatic solvents and diethyl

ether, and dissolves well in chlorinated solvents and thf.

'H NMR (400 MHz, CD,Cl, 298 K): 6 = 4.00 (h, /i = 6.3 Hz, 4H, OCH,CH,0), 3.80-3.74 (m, 8H,
OCH,CH,N), 3.67 (m, 2H, NCH,CH,0), 3.59-3.52 (m, 4H, OCH,CH,0), 3.06 (m, 2H, NCH,CH,0),
2.85 (s, 4H, C(CFs),CH,), 2.71 (m, 4H, NCH,CH,0) ppm.

13C{'H} NMR (100 MHz, CD,Cl, 298 K): 6 = 127.23 (q, 'Jer = 296.1 Hz, CF5), 83.18 (hept, 2Jcp = 24.9
Hz, C(CF5),), 69.00 (OCH,CH,0), 68.00 (OCH,CH,N), 56.82 (NCH,CH,0), 56.57 (C(CFs),CH.,) ppm.

9F{IH} NMR (376 MHz, CD,Cl,, 298 K): § =—78.42 (s, 12F, CF3) ppm.

[{(N,04)R¥,0,}Sr] (5-Sr): Following the same protocol described for 5-

0——o0
—
Ca, the complex 5-Sr was obtained by reacting (0.30 g, 0.48 mmol) of 5- NI }N
. . . . . F3C O0———0 j<CF3
H, in diethyl ether (10 ml) with a solution of [Sr{N(SiMe;),},.(thf),] FsC

(0.27 g, 0.48 mmol) in diethyl ether (10 ml). Yield: 0.25 g, 73%. The

O\Sr/o CF3

title compound show good solubility in difluorobenzene, thf and chlorinated solvents. It is insoluble in

aliphatic solvents and diethyl ether.

'H NMR (400 MHz, CD,Cl,, 298 K): & = 4.08-4.00 (m, 4H, OCH,CH,0), 3.87 (m, 4H, OCH,CH,0),
3.66-3.52 (m, 8H, OCH,CH,N), 2.83 (s, 4H, C(CF;),CH), 2.81-2.69 (m, 8H, NCH,CH,0) ppm.

13C{'H} NMR (100 MHz, CD,Cl, 298 K): § = 126.60 (q, "Jcr = 296.0 Hz, CF3), 81.62 (hept, 2Jcr = 28.5
Hz, C(CF3),), 69.83 (OCH,CH,0), 68.48 (OCH,CH,N), 59.83 (C(CF;),CH,), 55.79 (NCH,CH,O) ppm.

F{'H} NMR (376 MHz, CD,Cl,, 298 K): 5 = —78.36 (s, 12F, CF3) ppm.

[{(N,04)RF,0,}Ba] (5-Ba): Following the same protocol described for 00

N/ IN
: : : . FsC Iof\/o/r CF3
of 5-H, in diethyl ether (10 ml) with a solution of F3C>Lo\Ba /0;\<CF3
[Ba{N(SiMej;),}».(thf),] (0.29 g, 0.48 mmol) in diethyl ether (10 ml).
Yield: 0.29 g, 78%. The title compound is only very mildly soluble in chlorinated solvents.

5-Ca, the complex 5-Ba was obtained by reacting (0.30 g, 0.48 mmol)

'H NMR (400 MHz, CD,Cl, 298 K): § = 3.86-3.71 (m, 8H, OCH,CH,O), 3.64-3.59 (m, 8H,
OCH,CH,N), 2.81 (s, 4H, C(CF3),CH,), 2.73 (m, 8H, NCH,CH,O) ppm.



13C{'H} NMR (100 MHz, CD,Cl,, 298 K): 6 = 127.35 (q, 'Jcr = 295.6 Hz, CF3), 82.42 (hept, %Jcr = 28.5
Hz, C(CF3),), 70.89 (OCH,CH,0), 69.63 (OCH,CH,N), 59.16 (C(CF;),CH,), 55.85 (NCH,CH,O) ppm.

9F{1H} NMR (376 MHz, CD,Cl,, 298 K): § =—78.10 (s, 12F, CF3) ppm.

[{(N,03)RF,0,}Ca] (6-Ca): Following the same protocol described for 5- 0—~—0
Ca, the complex 6-Ca was obtained by reacting (0.30 g, 0.52 mmol) of 6-H, N< //r?
o)
in thf (10 ml) with a solution of [Ca{N(SiMe),}».(thf),] (0.26 g, 0.53 mmol) izgio\ Ca/o%iﬁ
3

in thf (10 ml). Yield: 0.23 g, 72%. The title compound presented a poor solubility in aliphatic solvents
and very high solubility in thf and chlorinated solvents.

'H NMR (400 MHz, CD,Cl, 298 K): 6 = 4.17 (t, 3/ = 10.5 Hz, 2H, OCH,CH,N), 3.93-3.84 (m, 2H,
OCH,CH,0), 3.78 (m, 2H, OCH,CH,0), 3.70-3.62 (m, 4H, OCH,CH,N), 3.46 (m, 2H, C(CF;),CH,),
3.10-2.93 (m, 6H, overlapping C(CF3),CH, & NCH,CH,0), 2.83-2.70 (m, 4H, overlapping NCH,CH,0
& OCH,CH,N), 2.48 (m, 2H, NCH,CH,0) ppm.

BC{'H} NMR (100 MHz, CD,Cl, 298 K): 6 = 127.65 (q, 'Jer = 290.0 Hz, CF3), 81.40 (hept, 2Jcy = 28.5
Hz, C(CF5),),), 68.97 (OCH,CH,0), 58.99 (OCH,CH,N), 56.12 (NCH,CH,0), 55.93 (C(CF;),CH,)

9F{'H} NMR (376 MHz, CD,Cl, 298 K): 5 =—78.99 (br q, 6F, CF3), ~79.41 (br q, 6F, CF;) ppm.

[{(N203)RF,0,}Sr] (6-Sr): Following the same protocol described for 5-Ca, 0——0
the complex 6-Sr was obtained by reacting (0.30 g, 0.52 mmol) of 6-H, in N< /Jr?
FsC o}
diethyl ether (10 ml) with a solution of [Sr{N(SiMes),},.(thf);] (0.29 g, 0.52 ¢.¢”~0—_ SF/OJ<CCFF3
3

mmol) in diethyl ether (10 ml). Yield: 0.14 g, 52%. The title compound presents a poor solubility in

aliphatic solvents and high solubility in thf and chlorinated solvents.

"H NMR (400 MHz, thf-dg 328 K): 0 = 3.83-3.71 (m, 6H, overlapping OCH,CH,N), 3.66-3.62 (m, 4H,
OCH,CH,0), 3.50-3.44 (m, 2H, OCH,CH;N), 2.97-2.91 (m, 2H, NCH,CH,0), 2.93 (d, 2/ = 14.8 Hz,
4H, C(CF;),CH,), 2.63-2.32 (m, 6H, NCH,CH,0) ppm.

BC{'H} NMR (100 MHz, thf-ds, 298 K): 0 = 128.52 (q, "Jer = 297.4 Hz, CF;), 82.77 (hept, 2Jcp = 28.5
Hz, C(CF3),), 69.82 (OCH,CH,0), 68.88 (OCH,CH,N), 59.21 (C(CF;),CH,), 54.36 (NCH,CH,O) ppm.

19F {'H} NMR (376 MHz, thf-ds, 330 K): 6 = ~79.85 (s, 12F, CF;).
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[{(N,O03)RF,0,}Ba] (6-Ba): Following the same protocol described for 5- o——o
'

g . . . F3C>L o )(CF
in diethyl ether (10 ml) with a solution of [Ba{N(SiMe;),},.(thf),] (0.21 g, F.c~ O—p,—0 3

CFs
0.35 mmol) in diethyl ether (10 ml). Yield: 0.15 g, 60%. The title compound

Ca, the complex 6-Ba was obtained by reacting (0.20 g, 0.35 mmol) of 6-H,

presents a poor solubility in aliphatic solvents and reasonable solubility in thf and chlorinated solvents.

'H NMR (400 MHz, thf-ds 298 K): 6 = 4.18-3.90 (m, 4H, NCH,CH,0), 3.86-3.60 (m, 8H, OCH,CH,N),
3.50-3.01 (m, 6H, OCH,CH,0), 2.96 (d, 2un = 14.8 Hz, 2H, C(CF;),CHy), 2.60 (d, 2/ = 14.8 Hz, 2H,
C(CF;),CH,), 2.42-2.00 (m, 4H, NCH,CH,O) ppm.

BC{'H} NMR (100 MHz, thf-ds, 298 K): 0 = 127.89 (q, "Jer = 288.0 Hz, CF;), 86.21 (hept, 2Jcp = 28.5
Hz, C(CF3),), 70.12 (OCH,CH,0), 68.77 (OCH,CH,N), 57.96 (C(CF;),CH,), 54.60 (NCH,CH,O) ppm.

YF{'H} NMR (376 MHz, thf-ds, 325 K): 6 =—78.06 (s, 12F, CF3). The spectrum (also recorded at VT)
seems to suggest the presence of an impurity, but it proved impossible to remove it despite repeated
attempts, while the moderate solubility and high fluxionality of the complex in solution proved very

troublesome, incl. at low temperature.

/O/\—_O\k /O/\——OI
N N N N
Lo oF F3C>L Lo oF )<CF3
tBu O\Ae/o tBu FsC O\ /O CFs
tBu tBu
3-Ae 5-Ae

Complex {(N2O4)Ar,0O,}Ca (3-Ca): Anal. calc for C42HegsCaN,Og (737.09 g.mol-'): C 68.44, H 9.30, N 3.80%; found
C 65.3,H9.0, N 3.4%.

Complex {(N204)Ar,02}Sr (3-Sr): Anal. calc for C4oHegN2OgSr (784.63 g.mol-'): C 64.29, H 8.74, N 3.57%; found
C61.0,H8.5, N 3.3%.

Complex {(N,O4)Ar,0,}Ba (3-Ba): Anal. calc for C4,HssN2O¢Ba (834.34 g.mol-'): C 60.46, H 8.22, N 3.36%; found
C57.8,H7.8,N 3.2%.

Complex {(N,04)RF,0,}Ca (5-Ca): Anal. calc for CyHpsCaF12N206 (660.51 g.mol-'): C 36.37, H 4.27, N 4.24%;
found C 35.9, H 4.5, N 4.1%.

Complex {(N2O4)RF,0}Sr (5-Sr): Anal. calc for CooH28F 12N206Sr (708.05 g.mol-): C 33.93, H 3.99, N 3.96%; found
C32.9,H3.8,N3.5%

Complex {(N204)RF,0,}Ba (5-Ba): Anal. calc for CyoHogBaF1,N20Og (757.76 g.mol-'): C 31.70, H 3.72, N 3.70%;
found C 31.2, H4.1,N 3.4%
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Figure S1. Data sets for the elemental analysis performed on crystalline samples of 3-Ae and 5-Ae (Ae = Ca, Sr

and Ba). Although the results are acceptable for H and N, they are repeatedly off the mark for C.
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X—Ray diffraction crystallography for CCDC #1995095-1995102, 2009421, 2009385,
2009437, 2009320.

Crystals of the four proligands 3-H, to 6-H, and of the complexes 3-Ca, 4-Ca, 5-Ca, 5-Sr, 5-Ba, 6-
Sr.thf, 6-Ba, and 6-Sr.(H,0), suitable for X-ray diffraction analysis were obtained by recrystallisation
of the purified products.

{(N,04)Ar,0,}H, = 3-H,: (C4H70N,Os, 2(CH40)); M = 763.08. CCDC #2009421. D8 VENTURE
Bruker AXS diffractometer, Mo-Ka radiation (A = 0.71073 A), 7= 150(2) K; triclinic P -1 (I.T.#2), a
= 9.669(4), b = 10.306(4), c = 11.284(4) A, a = 77.298(14), B = 83.866(14), y = 74.776(14) °, V=
1057.1(7) A3. Z=1,d =1.199 g.cm3, 1= 0.081 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 4091 unique intensities
and 254 parameters converged at wR(F?) = 0.4636 (R(F) = 0.1739) for 2149 observed reflections
with [ > 20(]).

{(N203)Ar,0,} H, = 4-Hj: (C4oHgeN,O5); M = 654.94. CCDC #2009385, D8 VENTURE Bruker AXS
diffractometer, Mo-Ka radiation (A = 0.71073 A), T=150(2) K; triclinic P -1 (I.T.#2), a = 10.8782(13),
b=17.303(2), c =22.116(3) A, a.= 74.944(4), p = 84.341(4), y = 81.408(4) °, V' =3966.9(9) A3. Z=4,
d=1.097 g.cm?, p=0.071 mm-'. The structure was solved by dual-space algorithm using the SHELXT
program,’® and then refined with full-matrix least-square methods based on F? (SHELXL-2014).* 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 18116 unique intensities and 889

parameters converged at ®R(F?) = 0.1337 (R(F) = 0.0650) for 9692 observed reflections with 7> 2o(/).

{(N,04)RF,0,}H, = 5-H,: (CyoH30F12N,04); M =622.46. CCDC #2009437. D8 VENTURE Bruker AXS
diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073 A,
multilayer monochromator), 7= 150(2) K; triclinic P -1 (L.T.#2), a = 5.5168(9), b = 10.777(2), ¢ =
12.424(3) A, 0.= 114.820(8), B = 95.801(7), y = 99.354(8) °, V'=649.6(2) A3. Z=1,d = 1.591 g.cm?,
p = 0.169 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. Except XXX 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
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parameters. A final refinement on F? with 2845 unique intensities and 184 parameters converged at

OR(F?)=0.1474 (R(F) = 0.0688) for 1684 observed reflections with 7> 2c(J).

{(N,O3;)RF,0,}H, = 6-H,: (CgH6F12N,05); M = 578.41. CCDC #2009320. D8 VENTURE Bruker
AXS diffractometer, Mo-Ka radiation (A = 0.71073 A), T'= 150 K; triclinic P -1 (I.T.#2), a = 6.6356(8),
b =12.7690(14), c = 15.2327(15) A, a. = 68.157(3), B = 84.686(3), y = 83.583(4) °, V= 1188.7(2) A3. Z
=2,d=1.616 g.cm?, u = 0.175 mm-'. The structure was solved by dual-space algorithm using the
SHELXT program,® and then refined with full-matrix least-square methods based on F? (SHELXL-
2014).* 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. A final refinement on F? with
5448 unique intensities and 340 parameters converged at ®R(F?) = 0.1306 (R(F) = 0.0509) for 4470

observed reflections with 7> 2a(J).

[{(N,O,)Ar,0,}Ca] = 3-Ca: (CyHgCaN,Og); M= 737.06. CCDC #1995095. 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; orthorhombic I b c a (L.T#73), a = 16.4124(8), b =
18.4546(10), ¢ = 27.6735(12) A, V= 8381.9(7) A3.Z=8,d= 1.168 g.cm?, u = 0.196 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 4775 unique intensities and 238 parameters converged at ®R(F?) = 0.1008 (R(F) = 0.0421)
for 4003 observed reflections with /> 2o(/).

[{(N,03)Ar,0,}Ca] = 4-Ca: (C4HeCaN,Os, C4HgO); M= 765.11. CCDC #1995096. D8 VENTURE
Bruker AXS diffractometer, Mo-Ka radiation (A = 0.71073 A), 7= 150 K; monoclinic C 2/c (L. T.#15),
a=232.4903(7), b= 14.7726(4), c = 18.2963(4) A, B = 95.7960(10) °, V' =8736.7(4) A3. Z=8,d = 1.163
g.cm?, p=0.190 mm'. The structure was solved by dual-space algorithm using the SHELXT program,’
and then refined with full-matrix least-square 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 9970 unique intensities and 496 parameters

converged at ®R(F?) = 0.0958 (R(F) = 0.0380) for 8436 observed reflections with 7> 26(]).

[{(N204)RF202}C3] = 5-Ca: (ConzgcaFlzNzoﬁ, 2(CH2C12)), M= 830.37. CCDC #1995098. D8
VENTURE Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka
radiation (A = 0.71073 A, multilayer monochromator), 7= 150(2) K; monoclinic C 2/c (LT .#15), a =
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19.7814(19), b = 8.9550(8), ¢ = 18.2461(18) A, B = 95.159(3) °, V= 3219.1(5) A3. Z=4,d = 1.713
g.cm?, u=0.637 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 3638 unique intensities and 213 parameters converged at ®R(F?) = 0.0802
(R(F) = 0.0356) for 3068 observed reflections with 1> 20(J).

[{(N,04)RF,0,}Sr] = 5-Sr: (CyoHpsF15N,06Sr); M = 708.06. CCDC #1995099. D8 VENTURE Bruker
AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka radiation (A = 0.71073
A, multilayer monochromator), 7= 150(2) K; monoclinic C 2/c (I.T.#15), a = 21.6408(16), b =
8.7328(8), c = 14.8071(13) A, B = 112.570(3) °, V' =2584.0(4) A3. Z=4,d = 1.820 g.cm3, u = 2.214
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 2964 unique intensities and 186 parameters converged at oR(F?) = 0.0461 (R(F)
=0.0187) for 2820 observed reflections with 7> 2a(J).

[{(NO4)RF,0,}Ba] = 5-Ba: (CyoH,sBaF,N,0q, 2(CH,Cly)); M= 927.63. CCDC #1995097. D8
VENTURE Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100 detector, Mo-Ka
radiation (A = 0.71073 A, multilayer monochromator), 7= 150(2) K; monoclinic C 2/c (LT.#15), a =
20.8202(16), b = 8.6412(8), ¢ = 21.2767(18) A, p = 119.027(3) °, V'=3347.1(5) A3. Z=4,d = 1.841
g.cm?3, p=1.612 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 3831 unique intensities and 213 parameters converged at ®R(F?) = 0.0567
(R(F) =0.0232) for 3600 observed reflections with /> 20(J).

[{(N,O3)RF,0,Sr.(thf)] = 6-Sr.thf: (C,yH3,F,N,O6Sr); M = 736.11. CCDC #1995102. D8 VENTURE
Bruker AXS diffractometer, Mo-Ka radiation (A = 0.71073 A, multilayer monochromator), 7= 150 K;
orthorhombic P n a 2, (L T.#33), a = 18.982(2), b = 10.4417(12), c = 14.3738(14) A, V= 2849.0(6)
A3 Z=4,d=1.716 gcm?, u=2.011 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
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thermal parameters. A final refinement on F? with 6382 unique intensities and 389 parameters

converged at ®R(F?) = 0.0557 (R(F) = 0.0248) for 5898 observed reflections with 7> 26(1).

[{(N,0;)RF,0,Ba] = 6-Ba: (Ci;sHysBa,FouN,O4g, 2(C4HgO)); M= 1571.67. CCDC #1995100. DS
VENTURE Bruker AXS diffractometer, Mo-Ka radiation (A = 0.71073 A), T= 150(2) K;
monoclinic P 2,/c (.T.#14), a = 12.214(3), b = 10.364(2), ¢ = 23.048(5) A, B = 99.280(8) °, V=
2879.3(11) A3. Z=2,d= 1813 gecm?, p = 1.497 mm'. The structure was solved by dual-space
algorithm using the SHELXT program,® and then refined with full-matrix least-square methods based
on F? (SHELXL-2014).* 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
6619 unique intensities and 388 parameters converged at ®R(F?) = 0.1107 (R(F) = 0.0489) for 5872

observed reflections with 7> 2a(J).

[{(N,O3)RF,0,8r.(H,0),] = 6-Sr.H,0: (C;sH,6F2N,04Sr, 3(CH,Cl,), H,O); M= 954.82. CCDC
#1995101. D8 VENTURE Bruker AXS diffractometer equipped with a (CMOS) PHOTON 100
detector, Mo-Ka radiation (A = 0.71073 A, multilayer monochromator), 7= 150(2) K; triclinic P -1
(LT#2),a=11.5178(11), b = 12.8516(12), ¢ = 13.4163(10) A, a = 93.561(3), p = 112.062(3), y =
99.661(3) °, V=1797.3(3) A3. Z=2,d = 1.764 g.cm3, p = 2.049 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. Except water molecules 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 F? with 8231 unique intensities and 454 parameters converged at ®R(F?) = 0.1037 (R(F)
=0.0464) for 6826 observed reflections with /> 2a(/).
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Figure S2: ORTEP representation of the molecular solid state structure of [ {(N,0,)Ar,0,}Ca] (3-Ca). H atoms
are omitted for clarity. Selected bond lengths (A): Cal-02: 2.6167(13), Cal-05: 2.5054(11), Cal-O11:
2.2449(11), Cal-N8: 2.6430(13).

Figure S3: ORTEP representation of the molecular solid state structure of [{(N,O;)Ar,0,}Ca] (4-Ca). H atoms
are omitted for clarity. Selected bond lengths (A): Ca—021: 2.2274(9), Ca—041: 2.2540(9), Ca—04: 2.4740(9), Ca—
013:2.4747(9), Ca—07: 2.513(1), Ca—N10: 2.5690(11), Ca—N1: 2.7380(11).

17



Figure S4: ORTEP representation of the molecular solid state structure of [{(N,O4)RF,0,}Ca] (5-Ca). H atoms
are omitted for clarity. Selected bond lengths (A): Ca—O1: 2.2548(12), Ca—02: 2.5302(13), Ca—03: 2.5984(12),
Ca—N1: 2.8724(15).

Figure S5: ORTEP representation of the molecular solid state structure of [ {(N,04)RF,0,}Sr] (5-Sr). H atoms are
omitted for clarity. Sr—O5: 2.7297(9), Sr—-02: 2.7172(9), Sr—O12: 2.4279(9), Sr—N8: 2.8542(11), Sr-F20:
3.1724(10). All Sr--F interactions are presented by dashed bonds.
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Figure S6: ORTEP representation of the molecular solid state structure of [{(N,O,)RF,0,}Ba] (5-Ba). H atoms
are omitted for clarity. Ba—O1: 2.5683(15), Ba—02: 2.8527(15), Ba—03: 2.82758(15), Ba—N1: 3.0046(17), Ba—F6:
3.1351(15). All Ba--F interactions are presented by dashed bonds.

Figure S7: ORTEP representation of the molecular solid state structure of [{(N,03)RF,0,Sr.(thf)] (6-Sr.thf).
Selected bond lengths (A): Sr-04: 2.762(2), Sr-013: 2.709(2), St—010: 2.660(2), Sr—021: 2.404(2), Sr—O41:
2.393(2), Sr—061: 2.5666(19), Sr—N1: 2.896(3), Sr—N7: 2.891(3).
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Figure S8: ORTEP representation of the molecular solid state structure of [ {(N,O3)RF,0,Ba] (6-Ba). H atoms are
omitted for clarity. Selected bond lengths (A):Bal-03: 2.792(4), Bal-012: 2.844(4), Bal-06: 2.969(4), Bal—
026: 2.494(4), Bal-037: 2.632(3), Bal-N15: 2.990(4), Bal-N9: 2.971(4), Bal-F30: 2.998(3). Both Ba-‘F30

interactions are shown by dashed bonds.

0201

Figure S9: ORTEP representation of the molecular solid state structure of [{(N,O3;)RF,0,Sr.(H,0),] (6-
Sr.(H,0),). H atoms except those of H,O molecules are omitted for clarity. Sr1-021: 2.413(2), Sr1-041: 2.5(2),

Sr1-061: 2.525(2), Sr1-N10: 2.856(3), Sr1-F51: 2.8632(19), Sr1-N4: 2.895(3). The single Sr---F51 interaction is
shown by a dashed bond.
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Figure S10: ORTEP representation of the molecular solid state structure of {(N,O4)Ar,0;,}H, (3-H,).

Figure S11: ORTEP representation of the molecular solid state structure of {(N,03)Ar,0,}H, (4-H,).
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Figure S12: ORTEP representation of the molecular solid state structure of {(N,04)RF,0,}H, (5-H,).

Figure S13: ORTEP representation of the molecular solid state structure of {(N,03)RF,0,}H, (6-H,).

22



_7.16 C6D6

3 o~ < NS N O <
— 1 = o o N~ ~
— ~ O MM m o —
| { \ A | |
Oo———oO0
—
N\L }N
O0———0
tBu OH HO tBu
tBu tBu

—1.38

/

T T T T T T T T T T T T T T T T T T T T
11,5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

Figure S14: 'H NMR spectrum (400 MHz, C¢Ds, 298 K) of {(N,04)Ar,0,}H, (3-H,).
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Figure S15: BC{'H} NMR spectrum (100 MHz, C¢Ds, 298 K) of {(N,0,)Ar,0,}H, (3-Hy,).
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Figure S19: *C{'H} NMR spectrum (100 MHz, C¢Ds, 298 K) of {(N,04)RF,0,}H, (5-H,).
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Figure $20: '°F{'H} NMR (376 MHz, C¢Ds, 298 K) of {(N,04)RF,0,}H, (5-H,).
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Figure S21: '"H NMR spectrum (400 MHz, C4Ds, 298 K) of {(N,O3)RF,0,}H, (6-Hy,).
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Figure S22: BC{'H} NMR spectrum (100 MHz, C¢Dg, 298 K) of {(N,O3)RF,0,}H, (6-H,).
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Figure S24: "TH NMR spectrum (400 MHz, thf-dg, 298 K) of [{(N,04)Ar,0,}Ca] (3-Ca).
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Figure S26: '"H NMR spectrum (400 MHz, CD,Cl,, 298 K) of [ {(N,O4)Ar,0,} Sr] (3-Sr).
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Figure S27: BC{'H} NMR spectrum (100 MHz, CD,Cl,, 298 K) of [ {(N,04)Ar,0,}Sr] (3-Sr).
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Figure S31: BC{'H} NMR spectrum (100 MHz, thf-dg, 298 K) of [{(N,03)Ar,0,}Ca] (4-Ca).
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Figure S32: '"H NMR spectrum (400 MHz, thf-dg, 298 K) of [{(N,03)Ar,0,}Sr] (4-Sr).
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Figure S34: '"H NMR spectrum (400 MHz, thf-dg, 298 K) of [ {(N,0;)Ar,0,}Ba] (4-Ba).
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Figure S36: '"H NMR spectrum (400 MHz, CD,Cl,, 298 K) of [ {(N,04)RF,0,}Ca] (5-Ca).
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Figure S37: BC{'H} NMR spectrum (100 MHz, CD,Cl,, 298 K) of [ {(N,04)RF,0,}Ca] (5-Ca).
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Figure $38: '°F{'H} NMR (376 MHz, CD,Cl,, 298 K) of [ {(N,04)RF,0,} Ca] (5-Ca).
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Figure S39: '"H NMR spectrum (400 MHz, CD,Cl,, 298 K) of [{(N,04)RF,0,} Sr] (5-Sr).
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Figure S40: *C{'H} NMR spectrum (100 MHz, CD,Cl,, 298 K) of [{(N,04)RF,0,}Sr] (5-Sr).
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Figure S41: 9F {{H} NMR (376 MHz, CD,Cl,, 298 K) of [ {(N,04)RF,0,} St] (5-Sr).
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Figure S42: 'H NMR spectrum (400 MHz, CD,Cl,, 298 K) of [ {(N,04)RF,0,!Ba] (5-Ba).
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Figure S43: 3C{'H} NMR spectrum (100 MHz, CD,Cl,, 298 K) of [ {(N,04)RF,0,}Ba] (5-Ba). The very poor
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Figure S44: HMBC spectrum (500 MHz, CD,Cl,, 298 K) of [ {(N,0,)RF,0,}Ba] (5-Ba).
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Figure S45: °F{'H} NMR (376 MHz, CD,Cl,, 298 K) of [ {(N,0.)RF,0,}Ba] (5-Ba).
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Figure S46: 'H NMR spectrum (400 MHz, CD,Cl,, 298 K) of [ {(N,03)RF,0,}Ca] (6-Ca).
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Figure S47: BC{'H} NMR spectrum (100 MHz, CD,Cl,, 298 K) of [{(N,0;)RF,0,}Ca] (6-Ca).
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Figure S48: 1°F{!H} NMR (376 MHz, CD,Cl,, 298 K) of [ {(N,03)RF,0,}Ca] (6-Ca).
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Figure $49: °F{'H} NMR (376 MHz, thf-dg, 298 K) of [ {(N,03)RF,0,} Ca] (6-Ca).
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Figure S50: '"H NMR spectrum (400 MHz, thf-ds, 328 K) of [ {(N,03)RF,0,Sr] (6-Sr).
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Figure S51: 3C{'H} NMR spectrum (100 MHz, thf-dg, 298 K) of [{(N,O3) RF,0,Sr] (6-Sr).
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Figure S52: 19F{'H} NMR (376 MHz, thf-ds, 330 K) of [ {(N,O3) RF,0,St] (6-Sr).
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Figure S53: Variable temperature '°F {'H} NMR (376 MHz, thf-dg) of [ {(N,03) RF,0,Sr] (6-Sr).
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Figure S54: '"H NMR spectrum (400 MHz, thf-dg, 298 K) of [ {(N,03)RF,0,}Ba] (6-Ba).
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Figure S55: 3C{'H} NMR spectrum (100 MHz, thf-dg, 298 K) of [ {(N,O3)RF,0,}Ba] (6-Ba).

45



29 Ne
—7 0,00

F3C>L

FsC

/ l?
\O/—/ )(
CF
0] 3
O—Ba—> ‘cr,

T
-200

T T T T T T T T T T T T T
-220 -240 -260 -280 -300 -320 -340

40 20 -20 -4 -60 80 -120 1b0 -140
Figure S56: 19F{'H} NMR (376 MHz, thf-ds, 325 K) of [ {(N,O3)RF,0,} Ba] (6-Ba).
/’ N j\
-1
A
+ ek LS Y R g g )
It IA' " Ul ﬁllv L X " L) il ) : I‘AA " n ‘n‘l A"I L " lll s : L |rl L

-20

-40

-100

-120

-140

46

-160

-18




Figure S57: Variable temperature 'F {'H} NMR (376 MHz, thf-dg) of [ {(N,03)RF,0,}Ba] (6-Ba).
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Figure S58: Monitoring of the 'H NMR spectrum (400 MHz, thf-dg, 298 K) of [{(N,O3)Ar,0,}Ba] (4-Ba) after
exposition to air for 4 consecutive days. The singlet at 2.51 ppm corresponds to water in increasing concentration.
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exposition to air for 4 consecutive days. The singlet at 2.51 ppm corresponds to water in increasing concentration.
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S60. DFT Computations

To obtain the GEI of complexes 5-Ca and 5-Sr (see the manuscript), two different methods were used,

as described by Stephan and co-workers. In the first one (A), geometry optimisation was carried out on
Gaussian 09° using the BP867 functional and the def2-TZVP? basis set; the energy was recalculated at
the MP2°/def2-TZVPP7 level.% For the second protocol (B), geometry optimisation was performed on

Gaussian 097 using the B3LYP6 functional and the def2-TZVP? basis set.®
Table S1. Components of the GEI Calculation

DFT E HOMO
nethod V) E-LUMO (eV) M n GEI
5-Ca A -10.2497934  2.30727156  -3.9712609  12.5570649 0.628
5-Sr A -10.1100546  1.7487323 -4.18066115  11.8587869 0.738
5-Ca B -6.18418865  -0.11614083  -3.15016474  6.06804783 0.818
5-Sr B -6.02110997  -0.345586689  -3.183348329 5.675523281 0.892

Table S2. Coordinates (x,y,z) and single point energy (Hartree) of the computed species

Method A Method B
EUMP2 = -0.32110702819610D+04 EUMP2 = -0.32110702819610D+04
Ca -0.000011 0.665994 0.000008 Ca -0.000011 0.665994 0.000008
0 -1.801263  -0.438112 -0.64815 0 -1.801263  -0.438112 -0.64815
(] -1.62562 2.863864  -0.565494 0 -1.62562 2.863864  -0.565494
0 -0.192612 1.223731  -2.512155 0 -0.192612 1.223731  -2.512155
N -2.49272 0.960953 1.624424 N -2.49272 0.960953 1.624424
C -2.794152  -1.025824 0.040745 C -2.794152  -1.025824 0.040745
C -2.271303  -2.336669 0.736309 C -2.271303  -2.336669 0.736309
C -3.969999  -1.401224  -0.934918 C -3.969999  -1.401224  -0.934918
C -3.425666  -0.088497 1.168575 C -3.425666  -0.088497 1.168575
H -4.321223 0.387763 0.744376 H -4.321223 0.387763 0.744376
H -3.777217  -0.690776 2.020286 H -3.777217  -0.690776 2.020286
C -2.107064 0.795564 3.033955 C -2.107064 0.795564 3.033955
H -1.892567 -0.269111 3.194137 H -1.892567 -0.269111 3.194137
H -2.922458 1.082653 3.735439 H -2.922458 1.082653 3.735439
C -3.002007 2.310569 1.343586 C -3.002007 2.310569 1.343586
H -2.382364 3.04735 1.876775 H -2.382364 3.04735 1.876775
H -4.043143 2.438801 1.715906 H -4.043143 2.438801 1.715906
C -2.985359 2.66932 -0.1306 C -2.985359 2.66932 -0.1306
H -3.467371 1.88032  -0.731656 H -3.467371 1.88032  -0.731656
H -3.543595 3.613621  -0.278973 H -3.543595 3.613621  -0.278973
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